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Any of the 8 Possible

Colloidal Systems—
THE study of any of the eight possible colloidal systems can be

greatly simplified with the B & L Slit Ultra-Microscope. With this

instrument you can readily note the size and number of particles pro-

vided they are liglit transmitting.

The instrument consists of a mechanical feed arc lamp illuminator, an

illuminating microscope with an adjustable slit, an adjustable microscope

platform, and a three way mechanical stage. All of the units are

mounted on a sturdy optical bench. Any compound microscope having

a square stage may be used with this equipment.

Complete details are contained in booklet D-180. For }-(>ur co]n' write

to Bausch & Lonib Optical Co.. 071 St. Paul Street. Rochester, New-

York.

Bausch & Lomb congratulates "The Collecting Net" on

Its 1 00th Issue and Its past contribution to science.

Bausch & Lomb
WE MAKE OUR OWN GLASS TO

INSURE STANDARDIZED PRODUCTION
FOR yOUR GLASSES, INSIST ON B 4 L

ORTHOGON LENSES AND B » L FRAMES
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TUESDAY, July 6, 8:00 P

EXPERIMENTAL ANALYSIS OF EARLY
STAGES IN TELEOST DEVELOPMENT

I)k. (aMC ( )l'r'K.\IlKlMKR. )'(//(' I ' iiiz'crsitv

Students (if teleostean development who merely

watch the normal developing embryo have a de-

lightful opportunity of watching the processes

whereby the egg molds itself into an embryo.
Such investigators, however, can see only the ac-

complishment of the whole egg, and the behaviour

of its constituent parts cannot

be analyzed by observation

alone. In order to elucidate

the precise role of small

groups of cells, which ulti-

mately will form particular

tissues and organs and to elu-

cidate some of the causes for

tlieir differentiation, new tech-

niques have been devised to

sup])lement the old.

There are principally two
such techniques. In the first,

specified groups of cells are

marked by the local applica-

tion of vital stain so that their

subsequent behaviour may be
observed. The application of

this method, originally intro-

duced by Vogt for the study
of amphibian development, has
enabled investigators to study

M.

Seminar: Dr. Ethel Browne Har-
vey: "Parthenogenetic Merogo-
my in the Naples Sea Urchin."

Dr. Jean Brachet: "Some Oxidative
Properties of Isolated Amphibi-
an Germinal Vesicles."

Dr. Albert Tyler: "Influence of
Temperature and Other Agents
on the Respiration and Develop-
ment of Marine Eggs."

FRIDAY, July 9, 8:00 P. M.

Lecture: Professor E. Newton
Harvey: "Electrical Potentials
from the Human Brain."

First Evening Lecture presented
by Dr. Astbury.

THE BIOLOGICAL LABORATORY, COLD
SPRING HARBOR

Dr. Eric Ponder, Director

The summer activities of The Biological Lab-
oratory of the Long Island Biological Association

at Cold Spring Harbor will open on June 21st

with the first meetings of the course in Surgical

Methods in Experimental Biology and of the

course in Experimental Endocrinology, and with

the first meetings of the fifth

of the Cold Spring Harbor
Symposia on Quantitative Bi-

cjlogy.

The course in Surgical

Methods is again being given

by Dr. George W. Corner of

the University of Rochester.

Each year this course is at-

tracting more graduate stu-

flents and young investigators

who wish to obtain a knowl-

edge of special surgical tech-

niques. The course in Experi-

mental Endocrinology, which
is also fully registered, is being

given by Dr. H. O. Haterius

of Ohio State University and
Dr. Robert Gaunt of New
York University. The plan is

to have these two courses

work together so that lectures

common and the students in thein early stages the precise location of cells normal- are held
ly destined to form specific tissues or organs, and endocrinology course work to some extent on
to study the move- (Continued on page 5) animals prepared in the course in surgical meth-
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ods. In order to accommodate the large number
of animals which are required, a new animal room
has been built in the Davenport Laboratory,

which has also been remodeled to meet the needs

of the two courses.

The Symposium subject this year is that of

Internal Secretions, with particular emphasis on
bio-assay and hormone chemistry. The program
falls into three sections : pituitary and gonad hor-

mone chemistry, pituitary-gonad relations, and
hormones and metabolism.

Program

I. PITUITARY AND GONAD HORMONE
CHEMISTRY

Tuesday, June 22

James C. Munch: Fundamental prineiiiles of endocrine

bioassaya.

KOBERT W. B.^TES: Methods for the assay of prohictin.

Wednesday, June 23

H. L. Pevold: The gonadotropic hormones.
W. R. Lyons : Preparation and assay of mammotropin.

Thursday, June 24

G. F. Marrian: Tlie natural conjugated estrogens.

OsKAR WiNTERSTEiNER: New e.strogens from the urine
of pj-egnant ni.-ires.

Friday, June 25

F. C. KocH: Recent advances in the field of androgens.
Roy O. Gkeep: Hypophyseal regulation of the male

gonatl.

Saturday, June 26

Robert C. Elderpield: The cliemistry of some physio-
logically important luitural substances related to
piienanthrene.

II. PITUITARY-GONAD RELATIONS
Monday, June 28

Carl Moore: Testis hormone secretion and some ef-

fects of the hormone in the organism.
Warren O. Nelson: Some factors concerning the

gametogenic and endocrine functions of the testis.

Tuesday, June 29
Greuorv Pincus: Tlie metabolism of ovarian hor-

mones, especially in relation to the growth of the
fertilized egg.

J. B. Collip: Properties of anterior lobe e.\tracts.

Wednesday, June 30
Edgar Allen: Animal reactions to estrogens.
E. T. Engle: Endometrium response to hormones.

Thursday, July 1

Samuel R. M. Reynolds: Hornionic and physical fac-
tors in uterine growtli.

Curt P. Richter : Hypophyseal control of behavior.

Friday, July 2
Oscar Riddle: Physiological responses to prolactin.
George W. Corner: Tlie r.-ite of secretion of progestin
by the corpus lutcum.

Saturday, July 3
J. A. Morrell: The biological assay of estrogenic

substances.

Tuesday, July 6

Harky A. Charipper: Pituitary cytology in amphib-
ians and fishes.

J. P. SCHOOLEV : Pituitary cytology in pigeons.

Wednesday, July 7

J. A. Morrell: The biological assay of pregnancy
ui-ine extracts.

Herbert M. Evans: The gonadotropic complex.

Thursday, July 8

WiLLARD Allen: .Some effects of estrin and progestin

in the rabbit.

L. V. DoMM: Observations concerning anterior pitu-

itary-gonadal interrelations in the fowl.

Friday, July 9
Joseph C. Hinsey: The relation of the nervous sys-

tem to ovulation and other phenomena of the female
reproductive tract.

E.MiL WiTSCHi: Comparative physiology of the anter-
ior lobe of the vertebrates.

Saturday, July 10

H. O. Hatekius : Studies on a neurohypophyseal mech-
anism regulating gonadotropic principles.

III. HORMONES AND METABOLISM
Monday, July 12

Frank A. Hartman: Hormones of the adrenal cortex.

E. C. Kendall: A chemical and physiological investi-

gation of the adrenal corte.x.

Tuesday, July 13

Arthur Grollman: The physiology and chemistry of
the Jidrenal cortical hormoiie.

Robert Gaunt: Certain aspects of pituitary-adrenal
relationships.

Wednesday, July 14

A. C. Ivy: Enterogastroiie.

C. P. Rhoads: Hemolysis in clinical and experimental
anemia.

Thursday, July 15

W. B. Castle: Relationship of gastrointestinal dys-
function to anemia.

R. L. ZWEMER: Electrolyte and sugar determinations
as indicators of adrenal influence on normal cell

activity.

Friday, July 16

A. S. Gordon: The reticulo-endothelial system and the
concept of antihormones.

Saturday, July 17
A. E. Severinohaus: Some aspects of anterior lobe

function, suggested by a cytological study of experi-
mentally altered glands.

Monday, July 19
W. W. Swingle: Experimental studies on the function

of the adrenal cortex.

Tuesday, July 20
C. N. H. Long: Studies on the diabetogenic action of

the anterior pituitary.

S. W. Britton: Adrenal cortex and carbohydrate
metabolism.

Wednesday, July 21
Oscar Riddle: Pituitary and carbohydrate metabolism.

Thursday, July 22
G. A. Harrop: The influence of the adrenal cortical

liormones and related compounds upon tlie electrolyte
and water balance.
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Friday, July 23

W. E. Ingram: Relations of the hypophysis and asso-

ciated hypothalamic mechanisms to water exchange.

Those taking part in the Symposium will all be

in residence at the Laboratory at one time or

another, and most of them for a considerable

period. The papers will later be published as

Volume V of the Cold Spring Harbor Symposia

on Quantitative Biology.

There seems to be no doubt as to the value of

these Symposia, for they have the advantage of

proceeding in a leisurely manner, so that the

participants get time to discuss their problems in

a way which is impossible at an ordinary scientific

meeting. Thus we have 45 papers this year, but

they are given over a period of five weeks, one

each morning and one each afternoon. Contrast

this with a recent meeting of an endocrinology

group in which 45 papers were scheduled to be

given in two days, or another meeting of a group

of general physiologists in which 53 papers were

scheduled to be given in the same time. What
happened in both cases, of course, was that fully

half the papers were never read at all, and the

discussion of those which were read had to be

restricted to five minutes. The policy of the

Laboratory is therefore to keep the Symposia

small and to restrict participation to those who are

admitted experts in their field. This is something

which is becoming increasingly difficult to do be-

cause of the popularity which always attends

success. The fact that the Symposium for this

year is so extensive is that the field is one in

which there are a very large number of investiga-

tors, and the increase in size does not in any sense

represent a trend in the direction of expansion.

The only way in which the Symposia might be

made to grow is by encouraging collaboration in

research work among the participants. It happens

every year that the discussions give rise to prob-

lems which can be worked upon from different

angles by members of the group, and although

such problems can rarely be solved during a single

summer, the main lines of attack can be decided

on and preliminary results obtained before the

investigators have to separate to go to their re-

spective universities. One of the principal reasons

for the existence of the Laboratory is to act as a

coordinating mechanism ; it was with this idea

in mind that the Symposia were started, and an

obvious extension of the same idea is to give the

investigators who are invited to take part in the

Symposia an opportunity to work with each other

in the laboratory. We hope to be able to make
this plan a reality in future years.

It is very gratifying to be able to report that the

Rockefeller Foundation has increased its support

of the Symposia, and has made a grant of $10,000

for 1938 and the same sum for 1939.

During the second half of the summer the

Laboratory is otifering courses in Marine and

Fresh Water Zoology, given by Dr. Herman T.

Spieth of the College of the City of New York
and Dr. W. A. Castle of Brown University, and

in Plant Sociology, given by Dr. Stanley A. Cain

of the University of Tennessee. Cold Spring Har-

bor and its vicinity is remarkably well suited for

field work both in zoology and in botany, and it is

gratifying to find that the registration in these

courses is much greater than it has been in the

past.

The research work which is in progress is

partially a continuation and extension of the all-

year-round work in biophysics and physiology,

and partly work planned by visiting investigators.

Dr. Fricke, who is to be assisted by Dr. A. Parts,

an investigator from Esthonia, is continuing his

investigations on membranes and surface conduc-

tance, and also his investigations on the chemical

eiYects of x-rays. Dr. S. R. M. Reynolds will be

working with Mr. MacLeod on metabolic gradi-

ents in the uterus under estrogen. Dr. D. R.

Climenko and Dr. Ellis J. Robinson, who has just

joined his permanent staff, are working in col-

laboration with Mr. J. C. Abels on toxic efifects

of the benzene derivatives, and Mr. Abels is syn-

thesizing simple hemolytic glucosides and taking

part in an investigation of intravascular hemolysis

with Dr. E. Ponder. Dr. Abramson and Dr.

Moyer, holding the John D. Jones Scholarship,

assisted by Mr. Sookne and Mr. Ochs, are con-

tinuing their work on the electroohoretic proper-

ties of protein surfaces, and are developing a new
method for the estimation of histamine in blood :

with Mr. Abels, Dr. Moyer is undertaking an

investigation on the characteristics of the protein

in nephrosis. Drs. Haterius, Gaunt, Nelson, Don-

ahue and Cunningham are working on various

aspects of endocrinology, and Mr. Charles Lloyd,

holding the Temple Prime Scholarship, is carry-

ing out an investigation under the direction of

Dr. Corner. The arrival of other investigators

will be reported from time to time in the Cold

Spring Harbor News Notes in The Collect-
ing Net.

THE COLLECTING NET has been entered as second-class matter July 11, 1935, at the Post Office

at Woods Hole, Massachusetts, under the Act of March 3, 1879. It is devoted to the scientific work at

marine biological laboratories. It is published weekly tor ten weeks between June 1 and September 15
from Woods Hole and printed at The Darwin Press, New Bedford. Its editorial offices are situated on
the third floor of the Woods Hole station of the United States Bureau of Fisheries. Between June 1

and October 1 communications should be addressed to Woods Hole, Massachusetts; at other times they
should be directed to THE COLLECTING NET, Garrison, N. Y. Single copies cost 30c; a subscription
(containing not less than 280 pages) costs $2.00.
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EXPERIMENTAL ANALYSIS OF EARLY STAGES IN TELEOST DEVELOPMENT
(Continued from page 1)

whereby these cells attain their finalnients

position.

Once the normal behaviour of groups of cells is

known, some of the underlying factors determin-

ing the behaviour may be analyzed by isolating

groups of cells from their original positions and
either allowing them to differentiate in suitable

media or grafting them to strange positions in

other eggs, in other words, by changing their re-

lationships with other cells of the egg.

These methods have been applied to the tele-

ostean eggs by Dr. Luther, Dr. Pasteels and my-
self, and it is the results of these experiments

which I shall report today.

Vital staining experiments have been per-

formed on trout eggs by Pasteels and on Fundu-
his eggs l)y myself. The work on Fundulus has

consisted of a double series of experiments, trac-

ing cells firstly from the gastrula into the formed
embryo and secondly from the cleaving blasto-

derm to the gastrula.

When the posterior lip of the early shield of a

Fundulus gastrula is stained, for instance, the

stain subsequently becomes localized in the en-

doderm. This area is therefore considered the

"presumptive endoderm." The position of the

presumptive notochord in Fundulus has not been
accurately analyzed by the method of vital stain-

ing, but, judging by analogy with other forms and
from the results of other experiments, the pre-

sumptive notochord lies in a crescent immediately

anterior to the crescent of presumptive endoderm.
The presumptive nervous system is located in

the center of the shield. When the center of the

shield is stained with Nile blue sulphate, the color

is localized in practically the whole nervous sys-

tem. This material for the nervous system is

stretched out antero-posteriorly as the embryonic
shield grows ; a few cells at either side converge

towards the midline as this occurs. In addition,

the vital staining experiments show that the ma-
terial for forebrain and optic vesicles is not lo-

cated in the shield at the beginning of gastrula-

tion, but it migrates into the shield anteriorly

without ever approaching the dorsal lip during
the period of gastrulation.

The presumptive mesoderm for the head is pro-

vided by the lateral wings of the early shield,

which invaginate typically. The mesoderm for

the somites is provided by the germ-ring, as dem-
onstrated originally in 1895 by Kopsch and Mor-
gan. The cells of the germ-ring 180° removed
from the embryonic shield join the embrvo as the

blastopore closes to aid in the formation of tail-

bud blastema.

This scheme is strikingly similar to that of the

trout as worked out by Pasteels, and differs from
it only in the shape of the area for nervous sys-

tem. In the Trout, as in the amphibian, this is a
wide crescent, not a .solid block as in Fundulus.
Dr. V. Hamburger has suggested that the differ-

ences between the plans for Trout and Fundulus
may be based on the fact that the stages mapped
are not strictly comparable, and it is highly prob-

able that this is the case.

In Fundulus, the map of the presumptive or-

gan-forming areas has been traced back even to

the cleaving blastoderm. The four end-cells of

the si.xteen-cell stage may form the early embry-
onic shield : the fifth cleavage plane divides these

roughly into presumptive notochord and endoderm
peripherally, and presumptive nervous system and
mesoderm centrally. The sixth cleavage plane

again roughly separates the two latter areas from
each other. In the rest of the blastoderm, the

peripheral ring of cells of the thirty-two-cell stage

forms germ-ring. Two of the central cells of the

si.xteen-cell stage give contributions to the em-
bryo in the form of the cells for the forebrain and
eye, and for the head-mesoderm.

This plan is not a rigid one. It holds only

when the second cleavage plane of the blastoderm

coincides with the embryonic axis and this,

though frequent, is not an invariable occurrence.

Sometimes the embryonic axis is oblique with

reference to all of the early cleavage planes, and
in such a case there can be no "mosaic" differen-

tiation.

The regulability of teleostean development is

further shown by the fact that a single blasto-

mere of the two-cell stage can form a whole em-
bryo, as demonstrated by Morgan, Lewis and
Hoadley.
The process which allows the development of a

whole embryo l)y a cell which might normally

form only a half has been worked out, and is ex-

plained by the fact that important developmental

factors which govern differentiation come into

play at gastrulation. In Fundulus, when the dor-

sal lip of the blastopore, the posterior lip of the

embryonic shield, is transplanted to an indifferent

region of another gastrula, it induces in that re-

gion the formation of a new embryo. For this

reason, the dorsal lip of the blastopore is called

the "organizer" of the egg. This was first worked
out for the amphibian egg by Professor Spemann,
and has been denionstrated in Fimdulus by me
and in the trout by Luther.

The manner of action of the organizer has been
analyzed in various ways. It has been demon-
strated that its action must be of a fairly general-

ized chemical type, since organizers of one species
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of embrj'o can cause inductions in eggs of species

far removed. Furthermore dead organizers and

dead tissues of manifold sorts do the same thing.

Furthermore, the mechanism of induction during

gastrulation is well-known; the invaginated noto-

ciiord and mesoderm cause the cells above them

to differentiate nervous system. This has been

amply demonstrated by grafting strange tissues

over mesoderm and studying their differentiation,

or by grafting the substrate tissues and following

the differentiation of the affected cells.

These results have demonstrated conclusively

tliat development in the forms with which we are

concerned consists of a series of interdependent

processes, each one initiated by a process occurr-

ing immediately previous. The interrelationships

of many of these processes have been worked out,

but many more remain for analysis before the

story of vertelsrate development is complete.

(This article is based upon a lecture presented to

the embryology class in the auditorium of the Ma-
rine Biological Laboratory on June 26).

FIRST EVENING LECTURE PRESENTED BY DR. ASTBURY
The 1937 lecture series in the Marine Biologi-

cal Laboratory opened on Tuesday, June 29, when
Dr. W. T. Astbury of the University of Leeds,

England, presented "The X-ray Interpretation of

Protein Structure" before a large audience.

He described the physical manipulations where-

by one protein could be so changed as to give the

x-ray picture of a different one. With the aifl of

models, he illustrated his concept of the relation-

ships of the various types of protein molecules

and the intramolecular changes during the trans-

formations. Hair could be stretched in the pres-

ence of water to give the x-ray pattern of silk

fibroin, and on the other hand could be "super-

contracted" to resemble myosin, while casein

could be denatured and stretched to give a pic-

ture similar to that of hair.

The important economic and sociological appli-

cations of the concepts were pointed out by Dr.

Astbury. The crease in trousers and the "per-

manent" in hair, which are results of localized

transformations, return to the natural state when
wet ; the presence of water on the tongue of the

tiger enables him to keep his fur in the most de-

sirable conformation while he is "knocking aliout"

THE COURSE IN

Dr. H. B.

Director of the Course and Professor

The embryology course opened on June 22.

The work started' with the development of fish,

for wliich Fundulus supplies the principal mater-

ial but comparisons are made with some pelagic

eggs, such as those of the mackerel, cunner or

scup. The order of program is based chiefly on

the sequence of the breeding periods of the forms

studied. Pelagic fish eggs are spawned early and

their season is nearly over when the course com-

mences. The schedule next calls for a study of

development and regeneration in certain coelen-

terates which are also only obtainable early dur-

ing the session. The fertilization of the egg of

Nereis must be studied before the close of the

breeding period which occurs during the "dark

of the moon." Thus the program is built up with-

out relation to phylogenetic classification but rath-

er with reference to the availability of material.

at night. The importance of water was striking.

Dr. Astbury plavfully predicted coats from casein

and hats from the crystalline tobacco virus, when
transformation techniques are expanded. The
lecture was given in such a manner as to provoke

the rumor that Dr. Astbury was a paid govern-

ment emissary sent to convince the American
people that the English lia^'c a sense of humor.

Before introducing the speaker. Dr. F. R. Lil-

lie. president of the Corporation, introduced him-

self as one who had risen in 27 year's attendance

at the Laboratory from "powder monkey to ad-

miral." As admiral, he maintained, he would
exercise his prerogative of making a few remarks.

He welcomed all workers, especially newcomers,
to the advantages of the Laboratory and men-
tioned tlie desirability of not overlooking the

recreational facilities of the region. Anyone
would be "subhuman." said Dr. Lillie. who did

not find an attraction in the pleasures of Woods
Hole and the surrounding waters. Since this is

the 50th session of the Marine Biological Labora-

tory. Dr. Lillie suggested that the semicentennial

be celebrated bv continuing in the usual wav.
—P. K.

EMBRYOLOGY
GoonKU'H
of Biology, li'esleyaii University

The course aims to present a survey of the em-
bryology of a fairly wide selection of marine
forms, and to offer opportunity for the continuous

observation of developmental processes as they

occur in the living organism. In this latter re-

spect opportunities are available which supple-

ment the traditional methods of study of isolated

stages from preserved and sectioned materials. It

is also intended to outline various modern fields

and methods of research in embryology. In this

connection lectures given by various investigators

are of great value. During the season of 1936.

lectures of this type were given by C. R. Stock-

ard, R. Chambers, S. Horstadius, E. R. Clark,

and J. Holtfreter.

One change is announced in the staff. Dr. Vik-

tor Hamburger of Washington University is tak-

ing the work usually given by Dr. Grave.
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EXTRA-CURRICULAR ACTIVITIES AT WOODS HOLE

M.B.L. CLUB NOTES

The M. B. L. Club started the season with an

impromptu dance on Saturday, June 19 and the

first concert was given on the following Monday.

By the end of the week the shingling was finished

and the debris cleared away for the formal open-

ing of the season witii the first mixer. Unique

decorations of a marine motif and an unusually

large attendance marked this year's gathering.

The general mixing in the early part of the eve-

ning was followed by dancing until midnight.

The committee in charge of the affair included

Mrs. L. V. Heilbrunn, Miss M. Lucille Nason,

Mr. H. N. Classman and Mr. J. S. Rankin, Jr.

The club activities, as in former years, will in-

clude reading, music, dances, ping-pong, and in

general social intercourse in a pleasant environ-

ment.

The music committee is featuring the music of

Sibelius and Beethoven for the first eight Monday
evening concerts. For lovers of chamber music

a second series is planned for the available Thurs-

day evenings at 8:00 P. M. This series will con-

sist of sonatas, trios and quartets, with perhaps a

few compositions for small orchestra and such

suitable vocal recordings as are available. Owners
of records who are willing to lend them to the

club ijor one playincj onlv) are invited to com-
municate with S."E. Hill Room Br 209, R. C.

Stauffer, Room 101 Oceanographic or A. B.

Novikoff, Old Main Building.

The repairs to the club were more expensive

than anticipated, and still more work is needed,

notably a resurfacing of the floor. It is import-

ant that the club have the full support of past

members and as many new members as can be

secured in order to finance the improvements and
to extend the service of the club. Dues may be

paid at the M. B. L. office, to any member of the

executive committee or to Mr. Glas.sman : active

members, $1.50; associate members, $3.00; stu-

dents $1.00.

The Executive Committee consists of Chas.

Packard, president; Laurence Irving, vice-presi-

dent ; Wm. Ballard, sec.-treas. ; Mrs. J. K. W.
Ferguson, chairman house committee; S. E. Hill,

chairman music committee ; Mrs. H. Specht. chair-

man dance committee ; and F. J. Sichel.

Program for Concert—-July 5. at 8:00 P. M.
Mozart—Violin Concerto No. 5, Joseph Wolf-
stohl and Vienna Philharmonic ; Sibelius—Sym-
phony No. 2, Robert Kajanus and symphony
orchestra ; Beethoven—Symphony No. 6, Paul

Paray and orchestra of Concerts Colonne.

TENNIS FACILITIES AT THE M. B. L.

In anticipation of a very active tennis season

the M. B. L. Tennis Club contracted with Mr. H.
V. Lawrence, of Falmouth, to have the Clay

Court put in perfect condition by June 5th. The
court was dug up to a depth of two inches, re-

graded for perfect drainage, and covered with pul-

verized stone. This court is in use from 8 :00

A. M. until 8:00 P. M. on most days, and is now
built to stand hard usage.

Tlie Colas Courts near the beach are in very
good condition, considering their exposure to hard
winters. There will be some re-surfacing of the

singles court during the summer. It is planned
that within the next several years the fence

around the Colas Courts will be re-placed by a
more durable structure.

With an average membership of 150 per season
the Tennis Club is faced with the rather urgent
necessity of finding additional space for the build-

ing of a tennis court or of raising the dues to such
a level as to restrict membership to its present

ma.ximum. All persons connected with the Ma-
rine Biological Laboratory are eligible to mem-
bership in the Club with full privileges, i.e., use
of any of the four courts. Non-laboratory guest-

members are admitted, upon payment of appro-
priate fees, to the use of the Colas Courts only.

This restriction is imposed because the Club pays
taxes only upon the Colas Court property, and the

tax-free Clay Court can be used only by labora-

tory workers or their immediate families.

The membership dues for this season are $5.00
for the full membership and $4.00 for use of the

Colas Courts only. Half season rates are $3.50
and $2.50 respectively.

Plans for this summer's activities include a

series of tournaments, starting about the third

week in July and ending with the Men's Single's

Final match about the third week in August. This
particular match should prove to be the best in

the history of the Club for there are already

among the membership three names that are as-

sociated with a brand of tennis seldom seen at

Woods Hole. These are D. E. Lancefield, who
first won the new men's singles trophy; J. Miller,

who two years ago won the Falmouth Champion-
ship ; and T. K. Ruebusch from Yale who demon-
strates almost perfect stroking and has thus far

squared matches with the other men mentioned.

It is hoped that there will appear many more
women contestants than are at present listed

among the membership. The Tournament Cups
are now on display in Mrs. Thompson's Store

window. Robert Rugh, President
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C. P. Kraatz, Anna-Betty Clark, A. S. Cattell and
Mary Goflfin.

Entered as second-class matter July 11, 1935, at

the U. S. Post Office at Woods Hole, Massachusetts,
under the Act of March 3, 1879.

THE FUNCTION OF THE COLLECTING NET

This issue of The Collecting Net initiates

its twelfth summer of publication ; it is also the

first of our "second hundred" numbers. We have

always hoped for the wholehearted cooperation of

every marine biologist in the conduct of this jour-

nal and it does not seem inappropriate at this

time to indicate some of its values to marine bio-

logical laboratories and especially to the Marine

Biological Laboratory. If the journal were con-

ducted for profit, one might hesitate to ask biolo-

gists to aid in bringing out its weekly issues. As
a matter of fact through its entire eleven years

receipts above the actual cost of publication have

been turned over to a scholarship fund. It is a

matter of record that our organization has given

grants totaling well over $3,000 to students at the

Marine Biological Laboratory. We shall continue

to award scholarships and look forward to build-

ing up gradually an endowment fund so that it

will not be necessary to "raise" five hundred dol-

lars each summer in order to assure the annual

awards.

In other ways the contributions of The Col-

lecting Net are of importance. It promptly

prints lectures and seminars, often with the ac-

companying discussion.. This material is made
available while it is under consideration by the

laboratory community and is especially useful to

the student and the younger investigator.

The annual directory is of value to everyone

connected with the laboratories in Woods Hole

;

it is of especial worth to the administrative offices

which through it are relieved of the burden of

answering countless questions. The journal acts

as a medium for carrying official announcements

and news of current events which would other-

wise have only the bulletin board and the annual

corporation meeting as outlets. It also serves as

a medium for reporting the activities of the M. B.

L. social and tennis clubs, and the Woods Hole

Choral Society : in this way it contributes directly

to their success.

In general, then, The Collecting Net, pro-

viding formal and informal news of the varied

activities of the Woods Hole laboratories, is a

factor in promoting acquaintance among the per-

sonnel and in maintaining I'esprit dc corps. A
cooperative scientific imdertaking of this sort can

be successful only insofar as it receives the un-

divided supjwrt of the scientific community. In

the past it has enjoyed the very active interest of

biologists at Woods Hole and elsewhere ; it is

without question that with such a continuing in-

terest The Collecting Net will occupy a posi-

tion of increasing importance to l)iologists every-

where.

Jlntrobuting

Jean L. A. Brachet, charge de cours, embryol-

ogy. Brussels University, and fellow of the Rocke-

feller Foundation for Medical Research.

Dr. Brachet was born in Brussels, Belgium, in

1909. He entered the Universitv of Brussels in

1927, receiving the degree of M. D. in 1934; a

year later he was appointed demonstrator in ana-

tomy at Brussels.

Each year students of the four Belgian univer-

sities hold a competition for a government fellow-

ship, usually for study abroad. Dr. Brachet won
this honor in 1933 with a paper on the nucleic

acids in the sea urchin egg, but wishing to com-

plete his medical work, did not accept it. In 1934,

lie again won this award for his work on the

metabolism of frog eggs. He worked in the lab-

oratory of Dr. Joseph Needham at Cambridge

under the fellowship on the glycogen of frog eggs

and urea excretions in bird eggs.

In 1936 the Francqui Foundation awarded a

fellowship to Dr. Brachet to continue his study

on nucleic acids at the Marine Biological Station

at Naples. At this time he received a prize from

the Royal Academy of Science.

On March 15, Dr. Brachet came to Princeton

under a Rockefeller Foimdation fellowship. Here,

in collaboration with Dr. H. Shapiro, he published

a paper on the metabolism of the organizer in

Rana sylvalica and Raiia pipiens. In Dr. E. N.

Harvey's laboratory, he has been studying oxida-

tion in isolated germinal vesicles of Triturus

pyrrhogastcr.

Dr. Brachet will return to Brussels in October

to resume his lectures at the University.

Dr. Edward F. Adolh, associate professor of

physiology in the University of Rochester Medi-

cal School, is spending six weeks in Nevada

studying the effects of high temperature on man.

Prof. H. W. Stunkard. administrative chair-

man of the department of biology at New York

University, attended the 25th anniversary of his

graduation at Coe College, Iowa. At the com-

mencement exercLses he received the honorary de-

gree of Doctor of Science.
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ITEMS OF INTEREST

Dr. p. B. Armstrong, assistant professor of

anatomy at Cornell University Medical School
since 1930, has been appointed head of the de-

partment of anatomy in the School of Medicine,

LIniversity of Alabama.

Professor and Mrs. Richard Weissenberg
of Berlin, Germany, the former at the present

time guest-professor in the Department of Cytol-

ogy, Washington University School of Medicine
at St. Louis, will arrive in Woods Hole about

July 5. Professor Weissenberg will work at the

Marine Biological Laboratory with Dr. E. V.
Cowdry.

Dr. Kenneth S. Cole, assistant professor of

physiology at the College of Physicians and Sm-
geons since 1929, became associate professor on

July 1.

Dr. E. Newton Harvey, professor of physiol-

ogy at Princeton University, is sailing on July \S

to attend the International Psychological Con-
gress in Paris. He will present a paper entitled

"Conditioning of the Alpha Rhythm of the Brain
to Auditory Stimuli."

Dr. L. V. Heilbrunn, associate professor of

zoology at the University of Pennsylvania since

1929, is the author of a book, "An Outline of

General Physiology," scheduled for publication at

the end of this month.

Dr. G. W. Beadle, previously assistant pro-

fessor of zoology, at Harvard University, has been
appointed professor of genetics at Stanford Uni-
versity.

Dr. Dugald E. S. Brown, assistant professor

of physiology at New York University Medical
College, left Woods Hole with his wife and two
children on July 2nd. They will sail on the S. S.

President Harding on July 28 for England where
Dr. Brown will continue his work on the biologi-

cal effects of high pressures in the laboratory of

Dr. A. V. Hill at University College, London.
The former will return for a portion of the second
semester to lecture at New York LTniversity and
will later rejoin his family in England where they

will remain until fall.

A Get-Together "Dutch Treat" Picnic has been
planned by a group of people from Washington
University and St. Louis University, St. Louis,

Missouri, who are spending the summer in

Woods Hole. The date tentatively set. weather
permitting, is Saturday, July 10. Mr. Gordon
Moore, Br 234, is in charge of reservations. In-

dividuals from either institution who would like

to join the group, should get in touch with Mr.
Moore at once.

The Woods Hole Choral Club begins its 11th
season on Tuesday. July 6. Rehearsals will be
lield in the canteen opposite the mess on Tuesdays
following the evening lecture, and on Thursdavs
at 8:00 P. M. The leader, Mr, Gorokhoff, has
chosen a number of new and interesting composi-
tions for the summer program. Those who enjoy
singing are invited to join the club. There are
no dues. Members may purchase the music at a
cost of about $2.00. The annual concert will be
given earh' in August.

WEDDINGS SINCE A YEAR AGO

Dr. A. A. Abramowitz and Miss Rosaline Kun-
itz : September 3, 1936; Hyannis, Mass.

Dr. Ravmond Cable and Miss Mary Tupper

:

Dec. 26, 1936: Montclair, N. J.

Dr. Homer P. Smith and Miss Virginia Walker

;

May 30, 1937: Falmouth, Mass.

Mr. Martin D. Wollman and Miss Use Michael-
is; June 5, 1937; New York.

Dr. F. R. Hunter and Miss Margaret Kenshaw

;

June 5, 1937; Harwichport, Mass.

.Mr. LeRoy H. Heller and Miss Betty Jenkins;
June 9, 1937; Washington, D. C.

Mr. Roscoe Hughes and Miss Elizabeth Drum-
tra

; June 10, 1937; Annisquam, Mass.

Dr. F. J. M. Sichel and Dr. Elsa Keil
; June 10,

1937; Washington, D. C.

Mr. Russel F. Travis and Miss Charlotte E.
Cairns; June 12, 1937; Fitchburg, Mass.

Mr. Charles W. Spooner, Jr. and Miss Vera
Warbasse; June 26, 1937; Woods Hole, Mass.

CURRENTS IN THE HOLE
At the following hours (Daylig-ht Saving

Time) the current in the Hole turns to run
from Buzzards Bay to Vineyard Sound:

Date A. M. P. M.

July 4 1:03 1:15

July 5 2:03 2:17
July 6 3:02 3:15
Tuly 7 3:58 4:06
July 8 4:51 5:02

July 9 5:43 5:51

July 10 6:31 6:47
luly 11 7:17 7:39
[uly 12 8:09 8:27
July 13 8:56 9:20

In each case the current changes approxi-
mately six hours later and runs from the
Sound to the Bay.
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HANDBOOK OF MICROSCOPICAL TECHNIQUE.
Edited by C. E. McClung. Second Edition, revised
and enlarged. Hoeber, New York. 698 pages.

This is a revised and considerably enlarged sec-

ond edition of a work which has found consider-

able favor among investigators who are concerned

with structures of microscopic dimensions. The
present volume consists of the contributions of

thirty-four specialists. Most of the articles are

concise descriptions of the technical procedures

followed by the authors. It is just this sort of

information, usually to be gleaned only by con-

sultation of numerous papers, that makes a hand-

book of this type widely useful.

A number of chapters on special methods deal

exclusively with the study of the microscopic

structure of living, unfixed material. A section

on Micrurgical Technique by Robert Chambers
and M. J. Kopac is excellently illustrated by dia-

grams and photographs of the apparatus used in

this work ; and the text is so explicit in its direc-

tions that this section should well serve the func-

tion of a laboratory guide to the delicate manipu-

lations of microdissection and microinjection.

Equally good are chapters on the similar, but less

delicate, free-hand methods by Sven Horstadius

and H. McE. Knower. Accessory to this mater-

ial are a chapter on the Fused Quartz Rod Meth-
od of Illuminating Living Structures for Micro-

scopic Study, and one on the Centrifuge Micro-

scope by Ethel Browne Harvey. Gordon H.
Scott has contributed a section on the Microincin-

eration Method of Demonstrating Mineral Ele-

ments in Tissues.

Over one-third of the book is devoted to special

histological methods. In these chapters the pro-

cedures given include such complete details of ap-

paratus, reagents, and manipulation that one with

limited technical experience should be able to ac-

quire skill in these more difficult methods. Raph-
ael Isaac's chapter on Methods of Studying Red
Blood Cells includes excellent descriptions of all

the standard methods of hematology ; while the

techniques for studying cytological details of leu-

cocytes are considered separately by Ethel M.
Slider and Hal Downey. There is also a chapter

on Supravital Staining of Blood Cells by Florence

Sabin. Methods of demonstrating the microsco-

pic structure of connective tissues are presented

at length by F. B. Mallory and Frederick Parker,

Jr.. and in a separate chapter on Bone by P. G.

"Shipley. The very special technique necessary in

dental histology is described by H. R. Churchill

and J. T. L. Appleton. The extremely compli-

cated methods used by neurohistologists are ex-

haustively considered in sections by W. H. F.

Addison, by William C. Gibson, and by Wilder
Penfield and William Cone.
There is a chapter on Protozoological Methods

by D. H. Wenrich. Bacteriological Methods are

described by H. J. Conn, F. B. Mallory and Fred-

erick Parker, Jr. There is a short chapter on Cy-
tological Methods by C. E. McClung, E. Allen,

R. T. Hance, J. W. McNabb, and E. V. Cowdry.

The section dealing with the technique for cyto-

plasmic structures is adequate, but it seems to this

reviewer that a consideration of methods of study
of nuclear structures can hardly be considered up-
to-date if the Feulgen test and the Aceto-carmine
method together receive but half a page, while
three pages are devoted to the matter of dehydra-
tion of tissues. Details of both procedures can be
found in other sections of the book, but in view
of the wide use of these techniques by cytogeneti-
cists it appears that they should certainly receive

more emphasis in the chapter on Cytological

Methods.

There is a useful chapter on stains and staining,

giving the chemical structure and schedules for

use of most of the common dyes ; and another sec-

tion deals with fixation and fixatives in a similar

encyclopedic manner. William Randolph Taylor
has contributed a long, carefully written article on
General Botanical Alictrotechnique, which in-

cludes some special methods as well.

There is a very brief chapter, of seven pages,

on Embryological Methods by C. E. McClung,
Ezra Allen, and Ruth McClung Jones. Compar-
ing this with the contributions dealing with his-

tological methods one cannot escape the feeling

that this chapter is rather limited in scope and is

probably inadequate for the requirements of those

who wish to make microscopical preparations in

connection with embryological researches.

In the preface the Editor states that the book
attempts to meet two general needs. "The first is

that of the inexperienced worker who requires

specific directions which he may apply with con-

fidence to the general run of material, with the

exception of getting desired results. The other

requirement is that of the experienced investigator

who seeks the latest approved methods for the

accomplishment of special technical results." From
the resume it should be apparent that the

"Handbook of Microscopical Technique," because

of the sections on special methods which consti-

tute the subject matter of Part II, is likely to be

extremely useful to many experienced investiga-

tors. Part I is a short section by the Editor,

which he states is designed to fulfill the needs of

the inexperienced worker. Presumably this means
individuals like college undergraduates, who have
had no previous experience in preparing material

for microscopic study. Part I does not seem well

adapted to this use since, instead of giving "spe-

cific directions," the author, for the most part,

discusses the preparation of material for micro-

scopic study in a very general manner, explaining

the purposes of each step and mentioning various

possible methods of achieving this desired result.

From his experience in teaching this subject this

reviewer feels that it would be indeed a very ex-

ceptional student who by study of Part I of the

"Handbook of Microscopical Technique" could

devise an effective schedule for preparation of

even a simple slide of liver stained with hema-
toxylin and eosin.

—

A. W. P.
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NEW VOLUMES IN THE SERIES OF

Hixpenmental Diology VfLonographs

Autonomic Neuro-Effector

Systems—=^=^=^
By W. B. Cannon, Higginson Professor of Physiol-

ogy, Harvard University, and Arturo Hosen-
BLUETH, Assistant Professor of Physiol-

ogy, Harvard University

Tliis is tlie only complete aet-ount of the recent

significiiiit work on the transmission of nerve im-

pulses in the autonomic system, much of which has

been done by the authors. The newly acquired

evidence for a chemical step between the nerve

impulse and the effector is fully explained. In ad-

dition processes occurring iri the effectors them-
selves are considered, and new contributions to the

knowledge of the electrical phenomena of smooth
muscle and glands in response to nerve impulses

are offered. $4.00

Phytohormones
By F. \V. Went, Professor of Plant Physiology,

California Institute of Technology, and K. V.
Thimann, Assistant Professor of Plant

Physiology, Harvard University

Two of the leading authorities on plant hormones
have brought together and explained experimental
work on all aspects of phytohormones. Much of this

work is published here for the first time, and other
material on modern experimental techniques has
been collected from widely scattered sources largely
unavailable in America heretofore. In addition to

the original material presented, the book provides
a valuable guide to the enormous amount of recent-

ly accunnilated knowledge in this field.

To be published in July $4.00 (probable)

The
Macmillan Company
60 Fifth Avenue

New York

THE SERIES

Published Volumes

Pincus : Tlw Eggs of Mammals $3.75

Hoagland: Pacemakers in Relation to

Aspects of Behavior $3.00

Detwiler : Ncnrocrnbryology $3.75

Cannon & Rosenblueth : Autonomic Neu-
ro-Effector Systems $4.00

Forthcoming Volumes *

\\'ent & Thimann: Phytohormones
Heclit

: The Receptor Process in Vision

Crozier & Pincus : Geotropism : A Study
of Determinism in Behavior

Corner & Allen : The Biology and Chem-
istry of Ovarian Hormones

Barron: Biological Oxidations

Collip, Thomson & Selye : The H\po-
physis

Borsook: Nitrogen Metabolism in Ani-
mals

Crozier
: Temperature Characteristics

Babcock: Cyto-Gencfics and Plant Ph\-
logcny

Blink
: Bioelectric Phenomena in Plants

Stier: Periodicity in Animal Behavior

Dobzhansky: The Genetic Analysis of
Species Differences

Menkin : Dynamics of Inflammation

* New volumes will be added to this list

as significant experimental work is done.
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American Chemical Society Monographs
and Other Reference Books in the Biological Sciences

ELECTROKINETIC PHENOMENA and Their Application to Biology and Medicine, by Harold
A. Abramson. Deals with the chemistry of the surfaces of proteins, organic and inorganic

substances, blood cells, spermatozoa, bacteria, immune substances and tissues as determined
by electrokinetic methods. $7.50

ANIMAL AS A CONVERTER OF MATTER AND ENERGY, by H. P. Armsby and C. R. Moul-
ton. A thoi'ough treatment of the subject of nutrition from the chemical point of view. $3..50

CHEMISTRY OF WHEAT FLOUR, by C. H. Bailey. Condensed and systematic arrangement of

data of cereal chemistry with detailed consideration to the practical problems involved in

flour milling. $4.50

ORGANIC DERIVATIVES OF ANTIMONY, \V. G. Christiansen. Covers the preparation, prop-
erties, and applications of the numerous and little known organic compounds of this element.

$3.50

DEVELOPMENT OF PHYSIOLOGICAL CHEMISTRY in the United States, by Russell H. Chit-

tenden. It is possible to trace from these pages some sequence of discovery; to gain an in-

sight into the tendencies of physioloE:ical thought, and to obtain a clearer understanding of

the relations of yesterday, to-day and to-morrow. $4.50

CHEMISTRY OF ENZYME ACTIONS (Revised Edition), by K. George Falk. Deals with en-

zyme actions not only as a part of physical chemistry, but also in their biological aspects.
$3.75

CHEMISTRY OF NATURAL PRODUCTS RELATED TO PHENANTHRENE (second edition),

by L. F. Fieser. Surveys of the structures and analysis of the facts pertaining to the origin

and metabolism of the natural compounds. $7.00

VEGETABLE FATS AND OILS, Their Sources. Characteristics. Composition, Properties and Uses.
by George S. Jamieson. $6.50

THYROXINE, by E. C. Kendall. A complete treatise on the chemistry and pharmacology of this

important extract of the thyroid gland. $4.25

PHYSIOLOGICAL EFFECTS OF RADIANT ENERGY, by Henry Laurens. Deals with biologi-

cal aspects of the action of radiation on plants and animals and of its influence on the
broader functions of animals and man, and of its curative and preventive action in disease.

$6.00

NUCLEIC ACIDS, by P. A. Lovene and L. A. Bass. A comprehensive treatment and experi-
mental details for selected synthetic and analytical methods in the field of pyrimidine, purine
and nucleic acid. $4.50

ORGANIC ARSENICAL COMPOUNDS, by Geo. W. Raiziss and .1. L. Gavron. Covers the prep-
aration, properties and chemotherapy of all known compounds in this class. $6.75

FUNDAMENTALS OF DAIRY SCIENCE (Second Edition), by Associates of Lore A. Rogers.
$6.00

VITAMINS (Second edition), by H. C. Sherman and S. L. Smith. $6.00

THERAPEUTIC AGENTS OF THE QUINOLINE GROUP, by W. F. von Oettingen. $6.00

CHEMICAL ASPECTS OF IMMUNITY, by H. G. Wells. $4.50

BIOLOGY AND MEDICINE, Volume II of Colloid Chemistry, Edited by Jerome Alexander. $15.50

(Therr arr thrrr iiiliUi ional luihimcs in thix great u-orl. Vol. l—Tlirnry and Mctlwds, $14.60. Vul. Ill— Tichiifihiqical Apiilications, $10.50, Vohtme IV—Technological Applica1ion.s, $11.50).

A COMPREHENSIVE SURVEY OF STARCH CHEMISTRY, by R. P. Walton. $10.00
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RECENT WILEY BOOKS
ECOLOGICAL ANIMAL GEOGRAPHY

An authorized rewritten edition, based on "Tiergeographie auf oekoloRischer
Grundlage/' by RICHARD HESSE, Professor of Zoology, University of
Berlin; prepared bv W. C. ALLEE, University of Cliicago, and KARL P.

SCHMIDT, Field Museum of Natural History, Chicago.

The beginning of a new phase in the development of ecology and of animal geography was
marked in 1924 by the appearance of Professor Richard Hesse's "Tiergeographie auf

oekologischer Grnndlage." His was the first serious attempt to apply ecological methods,

principles and facts to the study of animal distribution on a world-wide scale.

And now, with this translation of Professor Hesse's book, the editors present for the first

time in English an exposition of animal geography which gives approximately equal space

to the animal life of the sea, of fresh water, and of land. But, in place of a mere trans-

lation, the editors have in their work critically examined the material, incorporating new
information which has appeared since 1924, and also have made a number of changes from
the original manuscript. They have revised those parts in which they have special knowl-

edge because of their iirst-hand experience and extensive reading.

As a whole, this book is an attempt to summarize the existing knowledge of animal

ecology in a comprehensive manner. The terminology and reference material have been

adapted to English-speaking students, and obsolete matter has been eliminated. The work
presents in one volume a synthesis of tiie facts of animal distribution as they depend on
various environmental factors : it is the only book of comparably extended treatment in

English which deals specifically with animal distribution.

Published in May 597 pages; 135 illustrations; 6 by 9; $6.00

BACTERIOLOGY STATISTICAL METHODS IN BIOL-

A Textbook of Microorganisms OGY, MEDICINE and PSYCHOLOGY
,.r r^.,.,»-x,T, „ , , T> . ,

By C. B. DAVENPORT, Carnegie Institution
By F. W. TANNER, Professor of Bacteriolo- „f Washington, Cold Spring Harbor, New
gy and Head of the Department, University York_ anj MERLE P. EKAS.
of Illinois.

Fourth Edition
Third Edition

This book is suitable for use as a practical

This book has been entirely rewritten and reference and guide in laboratory work on
considerably shortened. Obsolete material variations in the fields of biology, agriculture,

has been deleted and up-to-date material medicine, psychology, education, commerce,
added, so that the content now presents the physics and chemistry. The fourth edition

latest and most modern discussion of the brings the material completely up to date.

subject. The plan of arrangement makes The book now includes treatments of such

the book suitable for use in a year's course methods as Dr. R. A. Fisher's analysis of

for general students of academic subjects, or variance and e.xtension of the theory of small

as an introductory textbook for any students samples; and the expansion of the theory of

taking microbiology for the first time. correlation to the inclusion of multiple and
partial correlations.

Published in June Published September 19.36

•510 pages; 151 illustrations; 6x9; $.3.50 216 pages; 26 illustrations; 4% by 7; $2.75

John Wiley & Sons, Inc., 440 Fourth Ave., N. Y.
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The Wistar Institute Publications

JOURNAL OF MORPHOLOGY. I'uhlislu-d i|UHr-

uUiii

elgn.
jf HUD pa Ji2.IKI Ui)

the' JOURNAL OF COMPARATIVE NEUROLO-
GY. Published Ijiniuiuhly. Two volume.s ti. lie

i-ssued during I'J'll. Price per volume cif 5011

pages, J7.5a Domestic, $8.00 Foreign.
THE AMERICAN JOURNAL OF ANATOMY.

l-ul)lished bimonthly. Two volumes to be issued

duriiiK ll'""- Price per Volume ot 500 pages,
*7..",ll U.iMle.stu-, $S.IMI PorelgU.

THE ANATOMICAL RECORD. Published month-
ly Three volumes to be issued during 1937.

Price per volume of 400 pages, $5.00 Domestic,
$5.50 Foreign.

THE JOURNAL OF EXPERIMENTAL ZOOLOGY.
Published eight ti

i\ i\u

page
pe

JOURNAL OF CELLULAR AND COMPARATIVE
PHYSIOLOGY. Published bimonthly. Two vol-
umes In li.. issued during 1937. Price per volume
of 500 pau'cs. S5.00 Domestic. $5.50 Foreign.

THE JOURNAL OF NUTRITION. Published
monthly. Two volumes to be issued during
1037. Price per volume of 600 pages, $5.00 Do-
mestic, $5.50 Foreign.

Address suhscriptioiut to

THE WISTAR INSTITUTE OF ANATOMY
AND BIOLOGY

36th Street and Woodland Avenue
Philadelphia, Pa., U. S. A.

COLOR CHANGES
IN

ANIMALS
IN RELATION TO
NERVOUS ACTIVITY

By

G. H. Parker

The interrelation of the nervous system

and neurohumors as factors in the color

changes of the Dogfish and Kilhfish, re-

veahng that the two functions are inter-

dependent—a conckision which opens

a vast field of speculation for future

experimentations. ''A stimulating and
provocative hook."— Qu.nrterly Re-
view OF BlOLOGV.

,

40 fif/nrcs. $1.50

UNIVERSITY OF PENNSYLVANIA
PRESS : PHILADELPHIA

BIOLOGYThe Story of Living Things
George William Hunter ^ Herbert Eugene Walter ^

Claremont Colleges Brown University

George William Hunter, III

Wesleyan University

We present with pride this Biology to teachers and stu-

dents of college biology. It is marked by a felicity of

style that is both unusual and gratifying. The authors

have carefully balanced their treatment between botany

and zoology and throughout runs the thread of the eco-

logical and social import of the subject. Especial care

has been given to the numerous illustrations— photo-

graphic, charts, diagrams and drawings— that comple-

ment the text. List $3.75

XEW YORK • CL\CIi\i\ATI • CHICAGO • BOSTON • .ATL.-WTA

DALL.AS • SAN FRANCISCO
American Book Company
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315 Articles by 266 Specialists on the Col-

lection, Rearing, Handling, and Care of a Great

Variety of Laboratory Animals

6" .1- P"

.vx.vii' + 590 pages

S3 Illustrations

Strong. Buckram Binding

$4.00 postpaid

CULTURE
METHODS FOR
INVERTEBRATE

ANIMALS
A compendium prepared by American zoologists under the direction of a committee of

Section F of the American Association for the Advancement of Science : Frank E. Lutz

;

Paul S. Galtsoff ; Paul S. Welch; James G. Needham, Chairman.

"This work will be useful for those who
luaiiitain animals for experimental work or

teaching. It covers a wide range and is well or-

ganized, with cross references and a complete
index. '

'—A. S. Pearse in Science.

"This is one of the few books that are ab-
solutely indispensable in every laboratory whei'e

invertebrate animals are used for experimental
purposes.''—W. R. Coe in American Jaurnal of
Science.

* * This is a volume every active zoologist will

want to have constantly at hand. It is packed
full of practical information. You collect in-

vertebrate material and want to keep it in the

laboratory. How ? The answer is in the book. '

'

—F. G. Brooks in Bios.

"Invaluable for teachers and anyone who
roars specimens. A classical work, simply writ-

teii."

—

Ward's Sntomological Bulletin.

"The aquatic species among the various
groups are discussed and treated extensively and
intensively."—A. Peterson in Oliio Journal of
Science.

"This large octavo volume will probably
prove to be one of the most useful books em-
jiloyed in the modern zoological laboratory."

—

0. H. K. ill Annuls Entomological Society of
Americu.

"It is a compendium by experts in every-
thing from amebae to ascidians, wherein they
tell the many tricks of their many trades."

—

Science News Letter.

Order from Tour Biological Supply Bouse, Your Boolcdealer', or Directly from

COMSTOCK PUBLISHING COMPANY, Inc.

CORNELL HEIGHTS - ITHACA ~ NEW YORK
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^-.^^^ QUALITATIVE

^^ ANALYSIS AND
CHEMICAL EQUILIBRIUM

T. R. Hogness and W. C. Johnson

University of Chicago

Tlioroughly sound and strikingly differ-

ent in procedure, this new text greatly

simplifies and clarifies the theoretical dis-

cussion of quahtative analysis. Labora-

tory analyses are made with small quan-

tities of material, and students are trained

in the use of effective experimental tech-

nique. $2.75

ELEMENTS OF MODERN
BIOLOGY

Charles R. Plunkett

"The book is a splendid one, of the

dynamic type, exceedingly useful as an

introduction to the basic problems of

biology."—Charles A. Kofoid, University

oj California. $3.25

TEXTBOOK OF VERTEBRATE
EMBRYOLOGY

Revised Edition

Robert S. McEwen
Obcrlin College

"A very thorough and excellent text."

—W. M. Chester, Colgate Universitv-

$5.00

GENERAL ZOOLOGY
Frederick H. Krecker

Ohio University

"Written by an experienced teacher

who has used good judgment in present-

ing what students may read with interest

and assimilate."—A. S. Pearse, in Science.

$3.75

Reighard, Jennings and Elliott

ANATOMY OF THE CAT $5.00
DISSECTION OF THE CAT. . . . 1.25

HENRY HOLT & CO.
257 Fourth Ave., New York

for the

BIOLOGICAL SCIENCES
MODELS

.SKELETONS
CHEMICALS

LANTERN SLIDES
DISPLAY MATERIAL
PRESERVED MATERIAI^
N.\TURALISTS' SUPPLIES
STAINS AND REAGENTS
MUSEUM PREPARATIONS
LABORATORY GLASSWARE
BIRD SKINS AND MOUNTS
DISSECTING INSTRUMENTS
BACTERIOLOGICAL SUPPLIES
MICROSCOPE SLIDE PREPARATIONS
CHARTS, BOTANICAL AND ZOOLOGICAL
INSECT LIFE HISTORIES and COLLECTIONS

MICROSCOPES, MICROTOMES and ACCESSORIES

Promiit Service. )JYY§S^( Guaranteed QualUy\

?00-])age illi

ent on requ
jiologieal st^

\ New York Scientific Supply Co.
F'ciimeiiy N. Y. Biological Supply Co.

111-113 East 22nd Street New York, N. Y.

A copy of our 300-page illustriited Catalogue
No. 7 will be sent on request to teaclievs of

the biological si'ienees.

Collecting Equipment

For every need—from backyard to

sea shore—Turtox collecting equipment

can be depended upon to serve the Biol-

ogist well.

Refer to your Turtox catalog and

write us about special equipment.

I ^itdox fro^ucts

i

I
The Sign of the Turtox

j
Pledges Absolute Satisfaction

\ General Biological Supply House
I ( Incorporated}

I 761-763 East Sixty-ninth Place CHICAGO
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BLAKISTON
BOOKS

TEXTBOOK OF GENERAL PHYSIOLOGY b^ T. Cunliffe Barnes. Just published

"A book that will be useful to atlvaueed students and i

as to beginning' students.
"

LABORATORY MANUAL OF GENERAL PHYSIOLOGY

i-k. rs as wel
$4.50

T. Cunliffe Barnes
A carefully selected collection of experiments covering the various (ielils in

General Physiology. $1.00

MANUAL OF THE COMMON INVERTEBRATE ANIMALS (EXCLUSIVE OF
INSECTS) by H. S. Pratt. Revised edition. 'Ihis manual gives a description

of the common invertebrate animals. $7.50

MANUAL OF LAND AND FRESH WATER VERTEBRATE ANIMALS OF THE
UNITED STATES (Exclusive of Birds) by H. S. Pratt. Second edition. I hi,

standard work supplies diagnostic descriptions and analytical keys. $6.00

MAMMALIAN ANATOMY - Davison, revised by F. A. Stromsten. Sixth edition

This thorough revision of a standard text fits the needs of the usual course in

mammalian anatomy. $3.00

PLANTS USEFUL TO MAN by Wilfred W. Robbins and Francis Ramaley. Second
edition. A scholarly account of plants which men use. $3.50

COMPARATIVE ANATOMY by Herbert V. Neal and Herbert W. Rand. An emi
nently successful foundation text by two ex])crienced teachers. $4.75

HISTORY OF THE HUMAN TEETH by Cleveland Sylvester Simkins. This book
deals witli the comparative odontology of modern forms of vertebrates. $4.00

RECENT ADVANCES IN CYTOLOGY by C. D. Darlington. Second edition. A
presentation of the recent studies of the nucleus and chromosomes in plants

and animals. $6.00

RECENT ADVANCES IN ENDOCRINOLOGY by A. T. Cameron. 1 bird edition

This book is concerned with the significant developments in this rapidlv grow
ing field.

' $5.00

RECENT ADVANCES IN PHYSIOLOGY by C. Lovatt Evans, revised by W. H
Newton. Fifth edition. An account of the ))roblems with which physiologists

have been concerned during recent years. $5.00

These and many other books of interest to Biologists will be on exhibit in

the lobby of the Main Laboratory from July \6th through August 6th. You
are cordially invited to examine them.

P. BLAKISTON'S SON & CO., INC., 1012 WALNUT STREET, PHILADELPHIA ^^
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CONSTANT
TEMPERATURE

• •Equipment
Constant Temperature

Baths—Ceiieral and .^pe-

lial purpose—water or
nil—vc.nstaait to ± 0.02"

C.—adjustable to tem-
pei'atures from —10° to

+ 200° C—with or with-
out Iniilt-in refrigera-

ServJce • •

3ur con.stant tenipera-
ture requirements will

be met most effectively and eco-
nomically by Aminco engineers

ready at all times to de-
sign special equipment for every
laboratory need.

li'ritc for Catalog 36-H

American Instrument Co., ir

OVER 3000 SOLUTIONS,
REAGENTS, STAINS, ETC.

— IXCLI'DING —
STANDARD SOLUTIONS FOR
PHYSICAL AND CHEMICAL
ANALYSIS OF WATER.

HYDROGEN ION INDICATOR and
BUFFER SOLUTIONS.

Write for Catalog sections listing these

solutions, numbered and subdivided ac-

cording to various methods or deter-

mination.s as given in latest editions of

standard books in general use.

EIMER & AMEND
HEADQUARTERS FOR LABORATORY

APPARATUS AND CHEMICAL REAGENTS

Third Ave., 18th to 19th St.

NEW YORK, N. Y.

For Sfams-GRUEBLER
MICROSCOPICAL STAINS
STAINING SOLUTIONS

PHYSIOLOGICAL PREPARATIONS

Sole Distributors:

AKATOS, Inc.
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FILTRATION PROBLEMS
Solved by ^ V\ tl^^ use of

JENA FRITTED ^^ GLASS FILTERS

fl
MICRO
FUNNEL

4. Complete drying—constant weight
at 110° C.

5. Large filtering surface.

6. Can easily be cleaned.

Advantages

1. Insoluble (except to hydrochloric acid

and hot concentrated alkalies).

2. Complete visibility during filtration

and extraction.

3. Convenient and exact weighing.

7. Not affected by filtration of liquids such as Fehling Solution,
Ammonia, Concentrated Hydroxide and Concentrated Sulphuric
Acid all of which attack filter paper.

Jena Fritlcd Filters are available in vanoiis forms and porosities.

JENA BUECHNER FUNNELS, porosity G .5/3, are recommended for Bacteria
Free Filtration. The average pore diameter of the disc is 1.5/1000 mm. They
are being used successfully for bacteria free filtration of broths containing
Bacteria coli, Bacteria dysenteriae (Shiga), Bacteria typhosum, Hemophilus
influenzae, Proteus vulgaris. Vibrio cholerae, and numerous other organisms.

JENA GAS DISTRIBUTION TUBES for the distribution of air and gases in

liquids. Delivers a stream of uniform size bubbles which varies with the
porosity and liquid used.

JENA MICRO-FILTERS for Micro Chemistry with fused-in fritted glass filter

discs for the filtration of small quantities of liquid, according to the workings
of: Pregl, Emich, Lieb, Chamot, and others.

Catalog 232 LE available on Request

NEW JENNA KPG All-glass Stirrer

Holds Vacuum of Pressure without Mercury Seal

Stirring contents of flasks maintained under low pressure of vacuum is

ncjw made easy. Replaces clumsy mercury seal. No supplementary seal or

stuffing box needed. Pressure differences as great as 60 mm. mercury be-

tween inside and outside of flask cause no leakage. Also keeps out impurities.

Recommended for all types of chemical work, particularly for organic

and electrochemical research, as the all-glass construction eliminates chemical

effect of a metal stirrer or mercury seal.

At all IcadiiKj laboratory supply dealers. Lcajlrt JS262 on request.

FISH-SCHURMAN CORP., 250 East 43rd St., New York

P. .S'. Afleiits — Jena Class Works, Scliott & Grn.

Fish-Schurma

TUBE

I
MICRO

IMMERSION
FILTER STICK

ALL GLASS
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STEREOSCOPIC
DISSECTING MICROSCOPE XV

with

Inclined eyepieces and large field of view,

Revolving objective carrier,

Built in illuminating device for incident light.

Magniiication : 16 to 216x

Leaflet Micro 510 upon request

485 FIFTH AVE.,

NEW YORK CARL ZEISS, Inc.
728 SO. HILL ST.,

Los Angeles, Cal.

^]lllllllllll|[]IIMIIIIIIII[]lllinilllll[]IIIIMIIIMI[]MIUHIIIU[]IJIIIIIIIIIJ[]IIMIIIIIIII[:i!JIIIIIIHI[]llllllllll[]lllinilllll[]IIUinillllC]llllllllllll[]IIIMIIIIIIin

The Standard for Microscope Glass |

Gold Seal Microscope I

Slides and Cover Glasses

Crystal Clear Non-Corrosive Will Not Fog |

Gold Seal Slides and Cover Glasses are made j

from a glass practically free from alkali. They i

attain a precise uniformity of thinness and |

plane surface that is unparalleled. They are |
brilliantly crystal clear and guaranteed against |

corrosion, fogging or any imperfection. |

Microscopic work deserves the best—specify j
Gold Seal Slides and Cover Glasses, priced |
only a trifle more than inferior grades. |

CLAY-APAMS COj^'^

I I

25 EAST 26th STREET, NEW YORKy

SlMIIII[]IIIIIIIIIIIIC]llflllllllllC]IIIIMIMIII[]IIIIIIIIIMI[]IIMirilllll[]IIIIMIIIIII[IIIMIIIMIIIC1lllinillMI[IllinUIUII]IIIMIIIIIII[]IIIIIIMIIII[]MMIMIIIMI]^
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NOTES AND NEWS FROM M. B. L. CLASSES
PHYSIOLOGY CLASS NOTES

This bulletin is in the way of an advance no-
tice on tlie activities of the physiology course. Not
having had our picnic yet, we really have little to

report but promise to keep eyes and ears open for

the future.

To date we have had the pleasure of hearing
excellent lectures from Drs. Prosser, Ferguson,
and Fisher on subjects ranging from brain waves
to electroplates. In addition we had a special lec-

ture from Dr. D. E. S. Brown on "Jiiological

Reactions to High Pressure," from which we
learned that there is quite a large population be-

low 500 fathoms so that Davy Jones' locker is

probably a gayer place dian the depths above and
has a continuous night life.

The class has been divided into 6 groups for

the first two weeks. Of the various cares and
worries encountered, Dr. Ferguson's students
have apparently met the worst. They are trying

to invent a muzzle to prevent him from eating all

their supply of yeast. Unless a remedy can soon
be found the work on carbonic anhydrase and on
the Warburg and Thiinberg techniques must come
to an untimely close.

Dr. Fisher's students work day and night on
cellular respiration and wonder if he ever goes
swimming. His first group thought they were
working hard when they followed the changes in

heart rate of one Fundulus egg apiece in response
to treatment with cyanide, carbon mono.xide and
oxygen-lack. Then Dr. Ohnell came over from
Sweden and showed up Americans for pikers by
keeping track of 62 at once.

Dr. Prosser gave us a bang-up demonstration
of what Roosevelt should be considering instead

of Pasanaquaddy and T.V.A. If all the torpedo
fish could be placed end to end and be persuaded
to bite each others" tails, they might cause electro-

lysis of the ocean. At any rate the demonstration
looked very promising. The fish rang a bell and
displayed his action potentials on the cathode ray
oscillograph whenever his tail was twisted. On
being asked why a torpedo fish was called a tor-

pedo fish when it didn't look a bit like a torpedo.
Dr. Prosser answered sadly that it certainly felt

like one.

Tuesday the 29th, Dr. Prosser gave us another
demonstration of action potentials and oscillo-

graph recording, sacrificing his own arm to the

cause of science. Dr. Sichel showed us the con-
traction of a single muscle fiber and gave a good
example of what can be done with a Chambers
micromanipulator. Both shows went off^ splen-

didly. Tomorrow we all change to something
new but of that next-time.

People .sometimes wonder what physiologists do
on Sunday. If any tendencies are shown for the

future of these amateurs we should judge that

some will go up in the air, some will go down in

the water, a few will keep their feet on the
ground, but by far the greater part will be found
at the movies, ardent devotees of the three Marx
Brothers, lending dignity to the cause of greater
drama by their presence. —E. H. and H. M.

EMBRYOLOGY CLASS NOTES
On Tuesday, June 22, thirty-five prospective

embryologists from twenty-seven diff'erent institu-
tions met for the first lecture of the summer. Dr.
H. B. Goodrich of Wesleyan LIniversity, started
the course with an outline of Teleost develop-
ment. On Saturday, June 26, Dr. Jane W. Op-
penheinier spoke on the subject of "experimental
analysis of the development of the presumptive re-
gions of the Teleost egg. After her lecture, Miss
Oppenheimer demonstrated her method of vital
staining parts of Fundulus eggs and how to graft
bits of blastoderm on to other eggs.
Monday, June 28, Dr. P. B. Amistrong dis-

cussed function in the developing heart of Fundu-
lus, concluding his talk with moving pictures
showing the inhibiting effect of acetyl choline on
an innervated heart and the lack of any inhibiting
effect on a non-innervated heart.

The laboratory work has consisted so far of a
rather complete study of the early stages of the
development of both the pelagic and non-pelagic
Teleost eggs. From Saturday until Monday the
members of the class have been doing individual
research on various problems, such as the effect
of adrenalin on the heart rate of a Fundulus em-
bryo, vital staining for specific tissues, result of
injury of one blastomere in a two-cell Fundulus
egg, ways of producing twins, effect of sea water,
fresh water, and distilled water on the develop-
ment of Fundulus eggs, optimum concentration of
sea water for the viability of sperm, and inheri-
tance of chromatophore patterns. Most of the
class are still figuring out the course of the blood
in the 6-day Fundulus embryo.

Plans for social activities are getting under
way, and a embryology baseball team is being or-
ganized by Eugene Copeland, capable of accepting
any and all challenges from any group in the
M. B. L. —Barb.\ra H. Leonard

PROTOZOOLOGY CLASS NOTES
On Saturday, June 19th, Dr. G. N. Calkins

began his lectures w'ith an account of the found-
ing of the Marine Biological Laboratory at Peni-
kese by Louis Agassiz, and its subsequent estab-
lishment at Woods Hole. During the following
week. Dr. Calkins continued his lectures with a
survey of the various classes of Protozoa. On
Tuesday, June 29, Dr. G. Kidder delivered the
first seminar on the early concept of protozoology.
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DIRECTORY FOR 1937
KEY

Laboratories Residei\ce

Botany Buiidin. ^t ^^^^ :::::::::::::::::^

Brick Building or p^.^^ House Dr

Lecture Hall L Fisheries Residence....^F

.. • Ti ™ ;„ ci=hor-io= Homestead Ho
Mam Room in Fisheries

^^^^^^^ H
Laboratory M

j^^j^j^^. Ka
Old Main Building....OM Kidder K
Rockefeller Bldg Rock Whitman W

In the case of those individuals not living on

laboratory property, the name of the landlord and

the street are given. In the case of individuals

living outside of Woods Hole, the place of residence

is given in parentheses.

MARINE BIOLOGICAL LABORATORY
INVESTIGATORS

Abell, R. G. instr. anat. Pennsylvania Med. Br 117.

Densmore, School.
, . , ,, , ^ 0,0

Abramowitz, A. A. res. asst. biol. Harvard. Br. 312.

(W. Falmouth).
, „ j t, , c

Algire, G. H. fel. anat. Maryland Med. Rock 6.

Young, West. ,, , t, mn
Amberson, W. R. prof. phys. Tennessee Med. Br 109.

Gansett. , , . , ,,,

Andersch, Marie A. asst. prof, biochem Woman s

Med (Philadelphia) Br 313. Bosworth, North.

Anderson, R. L. prof. biol. Johnson C. Smith. Rock

2 K 14.

Andrew, W. teach, fel. anat. Georgia Med. Br 217.

Hilton, Water.
Appel, F. W. assoc. prof. embr. St. John s. Bot 1.

Daniels, Millfield. „ ,, ,

Armstrong, Louise S. res. asst. zool. Cornell Med.

Br 318. D 215A. ^ „ „ ^ r,

Armstrong, P- B. asst. prof. anat. Cornell Med. Br
o

1 Q r\ 215A.

Ballentine, R. Princeton. Br 231. Smith, East.

Barry, A. grad. asst. biol. Harvard. Br 312. Dr 2.

Earth, L. G. asst. prof. zool. Columbia. Br 122c. D

Bauer, K. F. privatdozent. anat. Berliin. Br 206.

Sylvia, Buzzards Bay.

Beadle, G. W. asst. prof, genet. Harvard. Br 332.

Shaffner, Millfield. „ ,„^ t^ ,

Black, E. C. dem. exp. biol. Toronto. Br 107. Ka 1.

Bogdanovitch, S. B. asst. pharm. Beograd Med.

(Yugoslavia) OM 40. A 104.

Brachet, J. L. A. charge de cours embr. Brussels.

Br 127. D 102.
, ^ „,„ „

Briggs, R. W. grad. asst. biol. Harvard. Br 312. Dr

2.

Brill, E. R. grad. biol. Harvard. Br 312. Cassidy,

Millfield. „^ , . „ ,

Bronfenbrenner, J. J. prof. bact. Washington Med.

(St. Louis) Br 234. Quisset.

Buchheit. J. R. asst. res. cyt. Lilly Res. Labs. Br

319. Howe, Quisset.

Cable, Mary T. grad. bact. Purdue. Br 126. D 314.

Cable, R. M. asst. prof, parasitol. Purdue. Br 126. D
314.

Calkins, G. N. prof, protozool. Columbia. Br 331.

Buzzards Bay.

Cameron, J. A. C. asst. prof. zool. Missouri. OM 5.

Young, West.
Cannan, R. K. prof. chem. New York Med. Br 309.

Gardiner.
Chambers, A. H. grad. phys. Pennsylvania. Br 339.

D 112A.
Cheney. R. H. prof. biol. Long Island. Br 118. A 302.

Claff, C. L. ind. invest, protozool. (Randolph, Mass.)
OM 32. A 208-9.

Clark, Eleanor L. volun. res. anat. Pennsylvania. Br
117. West.

Clark, E. R. prof. anat. Pennsylvania. Br 117. West.
Clark, Frances M. sec. to Dr. Clowes. Lilly Res.

Labs. Br 328. D 103.

Clowes, G. H. A. dir. Lilly Res. Labs. Br 328b.

Nobska.
Cohen, A. res. fel. zool. Yale. Br 217e. D 112.

Cole, K. S. asst. prof. phys. Col. Phys. & Surgeons.
Br 114. D 313.

Commoner, B. grad. zool. Columbia. Br 314. Wilde,
Gardiner.

Copeland, D. E. asst. biol. Amherst. OM 41. K 7.

Cowdry, E. V. prof, cytol. Washington (St. Louis)
Br 329. Millfield. .

Crowell, P. S.. Jr. instr. zool. Miami. OM 34. Bar
Neck.

Curtis, H. J. assoc. phys. Columbia Med. Br 114. D
105.

Davson. H. demonstr. biophysics. University College

(London). Br 310. A 203.

Denny. Martha, instr. zool. Connecticut. Bot 1. Grin-

nell, Bar Neck.
de Renyi, G. S. assoc. prof. anat. Pennsylvania Med.

Br 221. Conklin, High.
Dethler, V. G. grad. zool. Harvard. OM Base. (Buz-

zards Bay).
Donnellon, J. A. grad. zool. Pennsylvania. OM Base.

Mendel, High.
Drouet. F. res. fel. bot. Yale. Bot 13. Young, West.
Dziemian. A. J. asst. instr. phys. Princeton. Br 231.

Ka 22.

Eggleston, Nancy M. Mt. Holyoke. Br 318. Veeder,
West.

Ferguson, J. K. W. asst. prof. phys. Ohio State. Br
108. D 214.

Fischer, E". assoc. prof. phvs. & pharm. Virginia

Med. Br 214. Hilton, Main.
Fisher, K. C. instr. zool. Maine. Br 107. Ka 1.

Freeman. A. M. Vanderbilt Med. Br 122d. Hamblin,
Main.

Frisch, J. A. prof. biol. Canisius. Br 217i. Mendel,
High.

Fry, H. J. visit, invest, cytol. Cornell Med. OM Base.

Purdum, Little Harbor.
Garrey, W. S. prof. phys. Vanderbilt Med. Br 215.

Gardiner.
Gehenio. Sister Pierre M. grad. fel. biol. St. Louis.

OM 38. White, Water.
Glassman, H. N. res. asst. phys. Pennsylvania. Br

205. Ka 1.

Goessling, Margaret S. sec. to Dr. Cowdry. Wash-
ington Med. (St. Louis) Br 329. Albany, Mill-

field.

Goldin, A. grad. asst. zool. Brooklyn. OM 39. Ka 2.

Goodrich, H. B. prof. biol. Wesleyan. Br 210. D 107.

Grave, C. prof. zool. Washington (St. Louis). Br 327.

High.
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Guttman, Rita. grad. phys. Physicians & Surgeons.
Br 313. Hilton, Main.

Hamburger, V. asst. prof. zool. Washington (St.

Louis). OM 3. Gigger, Parl<.

Hamdi, T. N. Pennsylvania Med. Br 214. Crowell,
Main.

Harris, D. L. instr. zool. Pennsylvania. Br 111. Ed-
wards, School.

Harvey, E. N. prof. phys. Princeton. Br 116. Gos-
nold.

Harvey, Ethel B. indep. invest. Princeton. Br 116.

Gosnold.
Haywood, Charlotte, assoc. prof. phys. Mt. Holyoke.

Br 336. A 206.

Heilbrunn, L. V. assoc. prof. zool. Pennsylvania, tir

220. Edwards, School.
Hendee, Esther C. instr. biol. Russell Sage. Bot 1. H

8.

Hiestand, W. A. asst. prof. phys. Purdue. Br 120.

Elliott, Center.
Hill, E. A. instr. biochem. Washington Med. (St.

Louis). Br 207. D 316.
Hill, S. E. asst. gen. phys. Rockefeller Inst. Br 209.

Veeder, West.
Hinchey, M. Catherine, grad. zool. Pennsylvania. Br

228. A 307.
Hbber, R. visit, pi'of. phys. Pennsylvania. Br 313.

D 301A, B.
Hobson, L. B. grad. asst. zool. Cincinnati. L 26. Ka

22.

Hodapp, E. L. grad. fel. biol. St. Louis. OM 38.

White, Water.
Hopkins, D. L. asst. prof. zool. Duke. Bot 5. (Fal-

mouth).
Horowitz, N. H. fel. emb. California Inst. Tech. Br

315. Ka 21.

Horvath. S. M. grad. asst. phys. Ohio State. Br 108.

Dr 6.

Hughes, Elizabeth Drumtra. instr. biol. Wilson. OM
22. K 8.

Hughes, R. D. grad. asst. zool. Columbia. Br 314.

K 8.

Hunninen, A. V. prof. biol. Oklahoma City. Br 217.

Dr 3.

Hunter, Laura N. instr. zool. Pennsylvania Col. for
Women. Br. 217b. W F.

Hutchens, J. instr. biol. Hopkins. Br 325. Ka 23.

Irving, L. prof. biol. Swarthmore. Br 107. "The
Snix". Eel Pond.

Jacobs. M. H. prof. phys. Pennsylvania. Br 102.

(Sippewissett).
Jenkins, G. B. prof. anat. George Washington Med.

OM 46. Gosnold.
Johlin, J. M. assoc. prof, biochem. Vanderbilt Med.

Br 122d. Park.
John.son. F. H. Lilly res. fel. phys. Princeton. Br 127.

Lucke, Minot.
Kalmanson, G. M. grad. bact. Washington (St.

Louis). Br 234. Bosworth, North.
Keefe, E. L. res. asst. Washington (St. Louis). OM

3. Ka 4.

Keil, Elsa (Mrs. F. J. Sichel) asst. prof. phys. Rut-
gers. Br 339. K 9.

Keltch, Anna K. res. chem. Lilly Res. Labs. Br 319.
Howe, Quisset.

Kidder, G. W. instr. biol. City of New York. OM 21.
Oak, Park.

Knower, H. McE. res. assoc. biol. Yale. Compton,
Millfield.

Knowlton, F. P. prof. phys. Syracuse Med. Br 226.
Gardiner.

Korr, L M. instr. phys. New York Med. Br. 127.
Rohmeling, Pleasant.

Krahl, M. E. res. chem. Lilly Res. Labs. Br 333.
Taft, Minot.

Kreezer, G. res. assoc. electrophys. Training Sch.
(N. J.) Br 304. Nickerson, Millfield.

Kreig. W. instr. anat. New York Med. Br 315 (Sip-
pewissett.)

Lancefield, D. E. assoc. prof. zool. Columbia. Br 335.
Mast, Minot.

Lancefield, Rebecca C. assoc. bact. Rockefeller Inst.
Br 208. Mast, Minot.

Law, L. W. grad. asst. genet. Harvard. Br 332. John-
son, Millfield.

Levenson, A. S. grad. phys. Pittsburgh. Rock 7. Ka
24.

Lillie, F. R. prof. embr. emer. Chicago. Br 101. Gar-
diner.

Lillie, R. S. prof. gen. phys. Chicago. Br 326. Gardi-
ner.

Lipman. H. J. grad. asst. phys. Pittsburgh. Rock 7.

Ka 21.

Loeb, L. prof. path. emer. Washington Med. (St.
Louis). L. 28, Sands, Gosnold.

Loeffler, L. prof. path. Middlesex (Mass.) L. 29.
Wilde, Gardiner.

Luyet. B. J. prof. biol. St. Louis. OM 38. Mendel,
High.

Lyon, Rhea C. res. techn. anat. Maryland Med. Rock
6. Smith, East.

Macdougald, T. J. Rockefeller fel. cytol. Washing-
ton Sq. (N. Y. U.) Br 340. D 217.

Mathews, A. P. prof, biochem. Cincinnati. Br 341.
Buzzards Bay.

Mavor, J. W. prof. biol. Union. Bar Neck.
Mayo, Virginia grad. biol. Radcliff'e. Br 213. H 8.

Mazia, D. fel. zool. Pennsylvania. Br 110. Edwards,
School.

Menkin, V. instr. expt. path. Harvard Med. Br 303.
Ficus, Quisset.

Michaelis, L. mem. Rockefeller Inst. Br 207. Dant-
chakoff, Gansett.

Miller, Faith S. indep. invest, zool. Ohio. Br 111. K
12.

Miller, J. A. instr. zool. Ohio. Br 111. K 12.
Moore, G. F. Washington Med. (St. Louis). Br 234.

Dr 5.

Moore, J. A. grad. asst. zool. Columbia. Br 314. Dr
8.

Morris, Marion C. instr. bact. Washington Med. (St.
Louis). Br 234. Neal, Bar Neck.

Morris, S. res. zool. Biological Inst. (Philadelphia).
Br 217m. Dr 9.

Moser, F. grad. biol. Pennsylvania. Br 220. Steven-
son, School.

Nebel, B. R. res. assoc. cytol. New York State Agr.
Expt. Sta. Br 204. D 106.

Nonidez, J. asst. prof. anat. Cornell Med. Br 318.
Whitman.

Novikoff, A. B. tutor biol. Brooklyn. OM 1. Wilde,
Gardiner.

O'Brien. J. P. res. asst. Hopkins OM 1. Mendel,
High.

Ohnell, R. F. res. asst. med. Karolinska Inst. (Stock-
holm). OM 9. Dr 2.

Olson, M. res. asst. zool. Minnesota. Br 111. Ka 4.

Orr, P. R. instr. biol. Brooklyn. L 32. Macbeth, Glen-
don.

Packard, C. asst. prof, zool Columbia. OM 2. North.
Parker, G. H. prof. zool. emer. Harvard. Br 213. A

308.

Parmenter, C. L. assoc. prof. zool. Pennsylvania. Br
221. D 201.

Parpart, A. K. asst. prof. phys. Princeton. Br 231.

Jacobs, Minot.
Peabody, Elizabeth B. prof. biol. St. Elizabeth (N.

J.). L 24. Cassidy, Millfield.

Pierce, Madelene E. instr. zool. Vassar. L 22. Grin-
nell. Bar Neck.
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Polllster, A. W. asst. prof. zool. Columbia. Br 335.

A 107.

Porter, K. R. grad. asst. Harvard. Br 312. Dr 2.

Potter, T. S. res. assoc. med. Chicago. Bot 4. Buz-
zards Bay.

Poulson, D. F. instr. zool. Yale, Br 110.

Prosser, C. L. asst. prof. phys. Clark. Br 339. Rob-
inson, School.

Richards, O. W. res. biol. Spencer Lens. Br 8. A 303.

Riehl, Doris grad. chem. Yale. Br 122. Stevenson,

School.
Ritchie, L. S. instr. biol. North Carolina. OM 33.

Hilton, Main.
Robertson, Lola E. res. asst. zool. New York. Br 232.

H 3.

Robeson, J. M. asst. prof. zool. Syracuse. Br 217h.

boat 8D284.
Root, R. W. asst. prof. biol. City of New York. L 31.

Sylvia, School.

Rose, S. M. grad. asst. zool. Columbia. Br 314. Tay-
lor, Whitman.

Rosenfield, R. Pittsburgh Med. Rock 7. Ka 21.

Ruebush, T. K. instr. biol. Yale. Br 217d. D112.
Rugh, R. instr. zool. Hunter. OM 44. Hubbard, East.

Russell, Alice M. instr. zool. Pennsylvania. OM base.

Gray, Buzzards Bay.
Sauer, Mary Elmore instr. micr. anat. Alabama. Br

217c. Bosworth, North.
Schaeffer, A. A. chair, dept. biol. Temple. Br 228. D

203.
Scharrer, Berta res. asst. neurol. Neurologisches

Inst. (Frankfurt). Br 204. D 315A.
Scharrer, E. asst. neurol. Neurologisches Inst.

(Frankfurt). Br 204. D 315A.
Schechter, V. instr. biol. City of New York. Br 111.

Dr 6.

Schenthal, J. E. res. fel. anat. Maryland Med. Rock
6. Young, West.

Schmidt, Ida G. asst. prof. anat. Cincinnati Med. Bot
3. Metz, Hyatt.

Schmidt, L. H. res. fel. biochem. Cincinnati Med.
Bot 3. Metz, Hyatt.

Schoenborn, H. W. grad. asst. biol. New York. L 25.

Ka 2.

Schram, Mildred W. S. sec. Int. Cancer Res. Found.
Br 305. Gardiner.

Scott, A. C. instr. biol. Union. OM Base. Metz, Hy-
att.

Scott, Sister Florence M. prof. zool. Seton Hill. OM
Base. Coffin, Millfield.

Shannon, J. A. asst. prof. phys. New York Med. Br
110. Swain, Millfield.

Shaw, Myrtle A. sen. bact. New York State Dept.
Health. Br 122b. D 303.

Sichel, F. J. M. instr. phys. Howard Med. Br 339.

K 9.

Slifer, Eleanor H. assoc. zool. Iowa State. Br 217a.

D 306.

Smith, C. C. fel. biochem. Cincinnati Med. Br 341.

Dr 2.

Smith, J. A. instr. biol. Hopkins. Br 217j. Ka 23.

Smith, R. D. asst. phys. Pittsburgh. Rock 7. Ka 24.

Snider, R. S. grad. anat. Washington (St. Louis).
Br 329. Albany, Millfield.

Solandt, D. Y. asst. prof. phys. Toronto. OM 7. D
212.

Solberg, A. N. fel. zool. Columbia. Br 314. Metz,
Hyatt.

Spencer. J. M. res. asst. phys. Columbia Med. Br
114. D 110.

Steinbach, H. B. instr. zool. Minnesota. Br 122c. Ed-
wards, School.

Stoudt. H. N. grad. bot. Hopkins. Bot 1. Erskine,
Glendon.

Stunkard. H. W. prof. biol. New York. Br 232. Buz-
zards Bay.

Sturtevant, A. H. prof, genet. California Inst. Tech.
Br 332. Agassiz.

Summers, F. M. asst. prof. biol. Bard. Br 217k.
Acorn, Park.

Taft, C. H., Jr. assoc. prof, pharmacology. Texas
Med. L 23. Minot.

Tashiro, K. Cincinnati Med. Br 341. Park.
Tashiro, S. prof, biochem. Cincinnati Med. Br 341.

Park.
Thornton. C. S. asst. prof. biol. Kenyon. Br 315.

Rohmeling, Pleasant.
Toro, E. Rockefeller fel. anat. Columbia. Br 340. D

307-8.

Trost, Thelma S. asst. genet. Pennsylvania. OM 43.

W B.

Turner, Abby H. prof. phys. Mt. Holyoke. Br 336.

A 205.

Tyler. A. instr. embr. California Inst. Tech. Br 315.

D 202.
I

Uhlenhuth, E. prof. anat. Maryland Med. Rock 6.

Brooks.
i

Wagner, Carroll E. res. tech. anat. Maryland Med.
j

Rock 6. Smith, East.
Walker, R. instr. biol. Rensselaer Poly. Inst. OM 44. I

Dr 10.

Warren, M. R. grad. asst. zool. Cincinnati. L 26.

Ho 106.

Whiting, Anna R. guest invest, genet. Pennsylvania.
OM 43. Minot.

Whiting, P. W. assoc. prof, genet. Pennsylvania.
OM 43. Minot.

Wichterman, R. instr. biol. Temple. Br 217n. D lOlB.
Wilbur, K. M. grad. zool. Pennsylvania. Br 220. Ed-

wards, School.
Wilhelmi, R. W. grad. asst. biol. New York. Br 232.

Ka 2.

Wilson. E. B. prof. zool. emer. Columbia. Br 322.

Buzzards Bay.
Wilson, May G. asst. prof, pediatrics. Cornell Med.

Br 217. Gardiner.
Wolf, E. A. assoc. prof. biol. Pittsburgh. Rock 7. El-

liots, Center.
Wolf, Opal M. asst. prof. biol. Goucher. Bot 2nd.

Cassidy, Millfield.

Worley, Elizabeth Kinney lect. zool. Barnard. OM
39. D 204.

Worley. L. G. instr. biol. Brooklyn. OM 39. D 204.

Young. Dixie asst. prof. zool. Oklahoma. Br 323. A
306.

Young, Roger A. asst. prof. zool. Howard. Br 315.

A 304.

Young. S. B. techn. gen. phys. Rockefeller Inst. Br
209. D 218.

Zwilling, E. teach, asst. zool. Columbia. Br 314. K 15.

STUDENTS

Alsup, F. W. grad. zool. Fiske. embr. Dr 2.

.\ngell, Nancy. Bryn Mawr. embr. Veeder, Gardiner,
Belcher, Jane C. grad. zool. Columbia, proto. H. 9.

Black, E. C. dem. exp. biol. Toronto, phys. Ka 1.

Blanc, R. asst. biol. Amherst, embr. K 5.

Bozeman, Martha L. asst. genet. Illinois, embr. H 7.

Bridgman, Jane. grad. zool. Yale. phys. W G.
Brooke, M. M. instr. biol. Emory Jr. proto. D 112.

Caldwell, J. J. teach, biol. Grand Falls H. S. (Cana-
da) proto. Dr 14.

Chasnoff. Ida. grad. biol. Teachers, Columbia, proto.

D 106.

Christhilf, S. M. St. John's embr. Dr 10.

Cleverdon, M. Ardelle. stud. asst. zool. Oberlin.

embr. W F.

Cornnian, I. fel. biol. New York. embr. K 5.

Culbreth. Sarah E. instr. biol. Duke. phys. H 3.

Dienes, Priscilla A. Radcliffe. embr. W C.

Dropkin, V. H. grad. zool. Chicago, proto. Dr 7.
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Evans, D. grad. asst. zool. Northwestern, phys. Ka 3.

Farney, Esther Kansas Med. phys. D 109.
Fetcher, E. S., Jr. physic, chem. Rockefeller Inst.

phys. Mclnnis, Quisset.
Fippinger, Esther A. Hunter, proto. H 1.

Fogel, P. J. teach, bid. Morristown H. S. (N. J.)

embr. MacKenzie, Pleasant.
Friedman, S. grad. zool. Washington Sq. (N. Y. U.)

embr. McLeish, Millfield.

Grant, W. C. Wesleyan. phys. K 6.

Green, Susan A. prof. biol. Mai-yville. proto. Hilton,
Glendon.

Griffiths, R. B. Rochester, embr. Dr 7.

Gross, Charlotte C. teach, biol. Union H. S. (N. J.)

embr. H 6.

Gurley, Mary K. lab. asst. Col. Physicians & Sur-
geons, prot. D 106.

Hartwell, Mary A. teach. Riveihead H. S. (Long
Island), proto. K 3.

Hatch, Cleora C. Radcliffe. embr. W H.
Hiatt. E. P. instr. biol. Wilmington (Ohio), phys.

Dr 5.

Hock, C. W. grad. bot. Pennsylvania, phys. Albany,
Millfield.

Huntington, Margaret O. Washington Med. (St.

Louis), phys. W I.

Kellogg. Margaret P. Smith, embr. W G.
Kotcher, E. Wesleyan. embr. K.
Kraft, Jean C. grad. zool. Northwestern, embr. H 7.

Lambert, Barbara C. grad. asst. phys. Mt. Holyoke.
phys. H 2.

Leonard. Barbara H. stud. asst. zool. Oberlin. emb.
W A.

Logan, A. H. Washington & Jefferson, embr. Dr 1.

LoukideSj J. H. Rutgers, proto. McLeish, Millfield.
Mackenzie, M. B. McGill. embr. Elliot, Center.
Meigs^ J. F., Jr. Harvard, proto. Ka 3.

Milford, J. J. asst. biol. New York. embr. Bosworth,
North.

Molter, J. A. instr. biol. Notre Dame. embr. Mendel,
High.

Moore, W. G. asst. zool. Minnesota, embr. Ka 4.

Moorman, A. E. asst. zool. Northwestern, embr. Ka
2.

Morgan, Gwendolynn W. Sarah Lawrence, embr. D
207.

Nebel, B. R. res. assoc. N. Y. State Agr. Expt. Sta.
phys. D 106.

Neel, J. V. asst. biol. Roche-ster. embr. K 1.

Nichols, F. Elizabeth De Pauw. embr. H 1.

Noyes, Barbara C. grad. zool. Columbia, proto. K 3.

Patterson, J. L., Jr. Virginia Med. phys. D 216.

Ravitz, L. A. grad. zool. Wisconsin, phys. Dr 1.

Safford. Virginia, techn. Hankin Labs. phys. Vin-
cent, East.

Schlossman, A. grad. zool. Columbia, proto. Bos-
worth, North.

Smith. Elizabeth T. asst. zool. Northwestern, embr.
H 7.

Smith, Elizabeth W. Oberlin. phys. H 4.

Smith, Marian Washington (St. Louis) embr. H 4.

Snider, Hester B. grad. zool. Columbia, proto. Grin-
nell, Bar Neck.

Streett, J. C, Jr. Princeton, embr. Dr 1.

Uhrich, J. fel. zool. Chicago, embr. F. R. Lillie,

Gardiner.
Voter, Muriel A. Wheaton. prot. H 6.

White. Elizabeth C. grad. zool. Columbia, proto. H 9.

White. Elizabeth L. Goucher. embr. H 7.

Williams. C. F. De Pauw. embr. K .

Williams, C. R. grad. zool. Illinois, embr. Mendel,
High.

Wright, Elsie S. grad. zool. Hopkins, embr. Jacobs,
Buzzards Bay.

Wrightington, Margaret. Vassar. embr. Grinnell, Bar
Neck.

WOODS HOLE OCEANOSRAPHIC
INSTITUTION

Abraniowitz, A. A. res. asst. biol. Harvard. 122.

(Falmouth Heights).
Bonnet, D. D. Harvard. 108. Vincent, East.

Brand, T. von fel. helminth. Hopkins School of Hy-
giene. 105. Nickelson, Main.

Bumpus, D. F. grad. asst. phys. Brown. 108. Cowey,
School.

Carey. Cornelia L. asst. prof. bot. Barnard. 209.

Quisset.
Carritt, D. E. Rhode Island State. 109. Young, Mid-

dle.

Clarke, G. L. instr. biol. Harvard. 108. Woodcock,
North.

Coker, C. M. grad. asst. zool. North Carolina. 211.
Clapp, Gardiner.

Emmel, V. M. grad. asst. biol. Brown. 109. Cowey,
School.

Hardman, Yvette grad. bact. Minnesota. 209. Nor-
ton, Quisset.

Herrick, C. E. Brown. 109. Young, Middle.
Hervey, R. J. grad. bot. Washington (St. Louis).

211. Young Middle.
Hisaw, F. prof. zool. Harvard. 106. (July).
Hotchkiss, Margaret instr. bact. New York Med.

202. Veeder, Millfield.

Hsiao, S. C. grad. zool. Harvard. (July).
Iselin, C. asst. curator oceano. Museum of Comp.

Zool. (Harvard). 206.

Ketchuni, B. H. grad. asst. phys. Harvard. 101.
Snow, High.

Kraus. K. Harvard. 207. Young, Middle.
Leavitt. B. B. teach. Berkshire School (Shefi'ield,

Mass.). 301. (Cataumet).
Lillick, Lois grad. asst. bot. Michigan. (Aug.).
Mitchell. P. H. prof. phys. Brown. 31.5. Orchard.
Montgomery, R. jun. meteorol. statistian U. S. dept.

Agr. 208. Whitman.
Nunnemacher, R. F. asst. biol. Harvard. 314. Club

Alfred, North.
Parker, Frances L. res. asst. micropaleont. Cushman

Lab. 212. Swain, Millfield.

Parker. G. H. prof. zool. emer. Harvard. 106. A308.
Phleger, F. B. trav. fel. geol. Harvard. 212. Nickel-

son, Main.
Rakestraw, N. W. assoc. prof. chem. Brown. 109.

Mitchell, Orchard.
Redfield, A. C. chair, biol. Harvard. 102. Millfield.

Renn, C. E. instr. biol. Harvard. 1. Club Alfred,
North.

Sawyer, W. R. asst. prof. phys. chem. Royal Mili-
tary (Canada). 111. Baitsell, Brooks.

Sears, Mary asst. oceano. biol. 301. Thompson, Main.
Seiwell. H. R. invest, oceano. 210. (Atlantis).
Soule. F. M. sen. phys. oceano. U. S. coast guard.

307.

Stauffer. R. C. grad. phys. Harvard. 101. Cowey,
School.

Stetson, H. C. res. assoc. palaeont. Harvard. 213.
(Falmouth).

Toth. L. A. instr. phys. Tulane. 303. Bosworth,
North.

Vartiovaara, U. privat-docent. Biochem. Inst. Hel-
sinsci. 203. (July).

Waksman, S. A. prof, microbiol. Rutgers. 203. A 101.
Waterman, T. H. teach, fel. biol. Harvard. 413. Cow-

ey, School.
Watson, E. E. asst. prof, physics. Queen's (Ontario).

315. Wilson, Leslie.

Woodcock, A. res. asst. Atlantis. 207.
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THE WOODS HOLE CONFERENCE ON AGING

The "Woods Hole Conference on the Prohleni

of Aging," was held at the Cape Codder Hotel

on June 25 and 26 with Dr. E. V. Cowdry as

chairman. He pointed out that "aging is at the

present time our greatest and most neglected

human problem." Tlie increase in average age

of the population due to lengthening of life, to-

gether with decreased employment, have evoked

ramifications of this problem which call for the

contributions of actuaries, biologists, chemists,

sociologists, psychologists and medical men in

their solution. The Woods Hole conference was

more or less an exploration of the interrelation-

ships of these various approaches. Those attend-

ing were Drs. A. J. Carlson, Alfred E. Cohn, E.

V. Cowdry, William Crocker, Louis I. Dublin,

E. T. Engie, Lawrence K. Frank, Jonas S. Fried-

enwald, Alfred Friedlander, W. S. Hunter, H. S.

Jennings, E. B. Krumbhaar. C. M. McCav, Wm.
deB. MacNider, E. D. Merrill, Walter R. Miles,

Jean Oliver, F. Fremont-Smith, T. Wingate Todd

and Clark Wissler.

The Conference was sponsored by the Union

of American Biological Societies with the coopera-

tion of divisions of the National Research Coun-

cil ; its expenses were defrayed by the Josiah

Macy, Jr. Foundation.

CHILDREN'S SCIENCE SCHOOL OPENS
TWENTY-THIRD SEASON

On Monday, June 28th, the Children's School

of Science and Junior Laboratory opened its

twenty-third season. This year the school is un-

der the direction of Dr. Allan C. Scott of Union

College. The staff in addition includes Miss Vir-

ginia Mayo of Dana Hall School and Mr. Alfred

Compton of Yale University.

There are six courses planned for children

ranging in age from seven to sixteen years. These

include Introduction to Nature Study for the

youngest group. Water Life, Insects, .^nimals and

Plants of Woods Hole, Elementary Biology, and

Biological Methods. Among the varied activities

are field trips, preparation of collections and lab-

oratory experiments.

The School was originally organized and is

maintained by mothers of children attending the

School and by the generous support of many in-

terested friends. Located in the scientific center

of Woods Hole, it has for many years served as

a natural outlet for the interest of children in the

community and has given an introduction to na-

ture under able supervision.

The executive committee of the Association in

charge of the School is composed of the following

persons: President, ^Irs. H. W. Stunkard ; z'icc-

president, Mrs. James Mavor ; secretary, Mrs.

Alfred C. Redfield ; treasurer, Mrs. R. P. Bige-

low ; science committee, Mrs. E. V. Cowdry;
membership committee, Mrs. Edward Norman

;

hygiene committee. Mrs. J. J. Bronfenbrenner

;

scholarship committee. Mrs. A. P. Clough.

Any member of the executive committee will

be glad to give information and advice. Registra-

tions in the Sclmol will be accepted during the

first week.

TORPEDO RAY RINGS BELL

Amid a carnival atmosphere in the Fisheries

hatchery on Monday afternoon, June 28, before

a distinguished physiologically-inclined audience

somewhat diluted by reporters and dampened by

splashed sea water, a nnich-publicized torpedo ra>'

( electric ) was charged with the ultimately myo-

tomic task of "ringing the bell." The manual

encouragement of Dr. Prosser brought victory out

of potentiality, a tiny tinkle from the electric bell

and cheers from the multitude. After soundly

discharging this capricious duty handicapised by

blindness due to its disguise as a sandwich be-

tween two crusts of iron, the animal certainly

deserved the familiar prize for such a perform-

ance, a "big black cigar." However, it was deem-

ed humane to withhold the award when the ani-

mal was found incapable of lighting anything,

particularly a small electric bulb.

For the scientifically inquisitive, a sketch of the

intimate procedure, as practiced by Dr. Prosser

with the assistance of Dr. Curtis and Mr. Spencer,

is of course indicated. Naively belying by a slight

restlessness its teleological conformation the flat-

tened torpedo was fitfully maintained between two

sheets of metal which served as electrodes. To
these elements were connected successively an

electric bell, an automobile bulb, a string of

spectators, a loudspeaker and a cathode ray oscil-

lograph.

The electrodes being in contact with the un-

dulating surfaces of the visiting performer and in

circuit with the bell. Dr. Prosser seized the tail

and surprised the animal w-ith a vigorous twist.

In rapid succession, the torpedo jumped. Dr.

Prosser jumped, and the bell rang, as the first

party quickly and impartially distributed approxi-

mately twenty-five volts between the other two.

The same procedure, wMth frequent relief in the

arduous task of twisting, evoked darkness from

the light bulb, squeals from the serried spectators,

silence from the speaker and a beautiful demon-

stration of the potential from Dr. Curtis' oscillo-

graph, for a high early season batting average of

600.—C. P.K.
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The

MICRO-LEICA is the ideal

instrument For making photo-

micrographic recordings with

KODACHROME
IN NATURAL COLOR

The Leitz Micro-Leica is adaptable to every mi-
croscope and for use with any Leica camera
having facilities for interchanging lenses. It is

the ideal instrument for photographing living

objects under the microscope in natural color,

where instantaneous ])hotographs are necessary

even under unfavorable conditions.

Among its features are :

1 . . . use of inexpensive negative material for black

and white, as well as KODACHROME
COLOR FILM of 35mm size.

2 . . . full light intensity concentrated on small

picture size.

3 . . . recording of serial pictures on one roll of

film ; no changing of plate holders, etc.

4 . . . image observation while taking photographs

;

lateral viewing eyepiece with adjustable eye-

lens.

5 . . . Compour Shutter and automatic release ; ex-

posure speeds from 1/125 to 1 second.

Be sure to drop in at our exhibit in August and
study the Micro-Leica and other Leitz Optical

instruments.

E. LEITZ, iNC
7.30 FIFTH AVENUE, NEW YORK, N. Y.

Washington Chicago Detroit

Western Agents: Spindler & Sauppe, Inc.,

Los Angeles — San Francisco
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COMMONWEALTH
Offers

Laundering You'll Like

Service that Satisfies

for Health
Appearance
Economy

for Brighter Clothes

with maximum life

Commonwealth Laundry
318 FRANKLIN ST., CAMBRIDGE, MASS.

Phone Kirkland 9201

"Always Happy to .Serve You"

Hi$§e Micrometric Controls
Sturdy Sensitive

Easy to Adjust

Use them in pH work;
maintaining special
atmospheres; bubbling
gases through solu-

tions; etc.

n folder C 1

1

ll/^l/r
I

122 Fifth Ave.,
nV-'ISC,, inc. New York, N.Y.

THE OASIS LUNCH

QUALITY LUNCH AND QUALITY SERVICE
Stationery

Sick Room and Photographic Supplies

Ballantyne's Ale and Beer on Draught

EXPERT WATCH, JEWELRY AND OPTICAL
REPAIRING

Oculist in Attendance

FALMOUTH JEWELRY SHOP
MAIN ST. Phone 567-J FALMOUTH

y^oruAMjxLv

Ini vXoAUi^
Make tedious travel as fast and con-

venient as the telephone, travel the

swift modern way—use the Seacoast

Airline . . . From bus, train, and

auto you transfei to a big Amphibian

right at the wharves . . - leaving for

Woods-Hole. Edgartown and

Nantucket.

SERVICE STARTS SATURDAY. JUNE 26

Tickets Sold At All Local New England Steamship Offices

SEALHAST M\\ Tlt/X^SPHRT CO.
President: Harold P. Moon

New England Steamship Wharves at New Bedford

4 Round Trips Daily
PHONE YOUR LOCAL STEAM-
SHIP OFFICE FOR RF.SEHVA-
TIONS AND SCHEDULE
S.r».ce .s co.ordmal.d with 'ih.

Ne» Yo.k. New Hjvon .'nd
Haiilord Railioad Co and it9

subsidiary, the New England
Steamship Company
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DISSECTING SETS
Tliis illustrates one of the many dissect-

ing sets which comprise our complete

stock. Our catalog number 38 describes

and illustrates further the ten models,

varying from a set for the student to an

elaborate one for the specialist. We will

gladly send you a copy upon request.

Also flic Largest Variety of

DISSKCTING INSTRUMENTS — AND
LABORATORY MATERIALS — MICRO
SLIDES, COVER GLASSES — SLIDE
BOXES — MAGNIFIERS — CENTRI-
FUGES — INSECT PINS — RIKER
MOUNTS — MUSEUM JARS — PETRI
DISHES — RUBBER TUBING — HEMA-
CYTOMETERS AND HEMOMETERS.

There are also separate catalogs
on Charts, Models, Specimens
and Preparations covering the

fields of: Human and Compara-
tive Anatomy, Physiology, Neu-
rology, Zoology, Botany, Em-
bryology, Entomology, Ecology,
etc.

Cambridge Precision Instruments

Trusted Co-Workers of Science
During the past half-century, many of the important developments

of Science have been furthered with the assistance of Cambridge instru-

ments. Today, the name "Cambridge" is a familiar one in research lab-

oratory, industry and medicine.

The quality of workmanship and of materials employed in their

construction and the distinctive finish of metal and woodwork mark
Cambridge instruments unmistakably. From a utilitarian standpoint it

is these innumerable refinements in the smallest details that make Cam-
bridge instruments accurate, dependable and long-lived.

In the Cambridge workshop, precision is more than merely a word
—it is a code of practice governing every detail, from purchase of mater-
ials to shipment of a fine instrument.

3732 Grand Central

Terminal,

New York, N. Y.

CAMBRIDGE
INSTRUMENT CO INC

Pioneer Manufacturers

of Precision

Instruments
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EQUIPMENT you SHOULD KNOW-
Microscopes and

Microtomes
All types of microscopes by

Reichert of Vienna, and
Microtomes by Reichert

and Sartorius.

Sartorius Balances

A complete range from the

micro-balance, accurate to

within one-millionth gram,

to the simplest student's

balance.

pH Apparatus and
Buffer Tablets

For testing highly colored

or turbid solutions, or moist

solids. Range L4 to 12.6.

Buffer Tablets with range

3.0 to 11.0.

Fixanal Preparations
De Haen
Analytical chemicals cor-

rectly weighed, standard-

ized, sealed in glass tubes,

ready for instant use.

Photo-electric
Apparatus-Dr. B. Lange

Colorimeter for rapid ob-

jective measurements of ab-

sorption and extinction to

within 0.1%. Reflection-

meter for measuring the

relative whiteness of sub-

stances.

Microscopic Stains

The celebrated Original

Gruebler-Hollborn and Gi-

emsa Stains. Combinations
for multiple staining.

Ultra Filtration
Apparatus-Zsigmondy

Employing membranes of

cellulose esters, graduated
according to porosity, for

filtrations of bacteria, col-

loids, etc.

Fluorescence
Equipment
For microscopic research.

High Intensity Light Source

for transparent or opaque
specimens. No staining nec-

essary.

Pfaltz & Bauer, inc.

Sole Agents for U. S. A. and Canada

Empire State Building

New York
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OPTICAL QUALITY
starts with Research

The usefulness of a microscope in

the field for which it is designed —
biology, petrography, metallurgy,

chemistry or industrial inspection —
depends upon the quality of its op-

tical system. This is a product of the

correlation of theories and mathema-
tics in the mind of the scientist —
theories of light and how it is af-

fected by glass or natural crystals

—

mathematics to make the theories

useful.

Today, physicists in the Research

section of the Spencer Lens Com-

pany, are working on new formulae

for optical instruments and improv-

ing old formulae, in the same spirit

of research that motivated Charles

A. Spencer and Robert Tolles who
began computing objective formulae

nearly a century ago.

The formula, designating the type

of glass, the curves of the lenses and

their spacing in the mounts, deter-

mines the optical quality of the mi-

croscope.

Optical quality is the first consid-

eration of Spencer scientists.

Spencer Lens Company
MICROSCOPES
MICROTOMES
PHOTOMICROGRAPHIC
EQUIPMENT

RErRACTOMETERS
COLORIMETERS
SPECTROMETERS
PROJECTORS
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ADD THE

TO YOUR MICROSCOPICAL WORK

iu^^

Model KX Model BKW

Model AKW

'

I

'111'^ B & L Wide Field Stereoscopic Microscope

-^ lias met with such tremendous success throughout

science and industry that B & L has inipioved and

amplified the line so that now an instrument is avail-

able to suit every need and "pocketbook."

All of the various models enable you to see a natural

three dimensional image of an unusually large area of

the object being viewed. Because the image is neither

reversed nor inverted, manipulatii>n is positive and

uncomphcated.

Thus has the Wide Field Stereoscopic Microscope

been adapted to an endless number of uses. For com-

plete details, write to Bausch & Lomb Optical Co.,

ri71 St. Paul Street, Rochester, N. Y.

BAUSCH & LOMB
....WE MAKE OUR OWN GLASS TO

INSURE STANDARDIZED PRODUCTION

FOR YOUR GLASSES INSIST ON B » L

ORTHOGON LENSES AND B » L FRAMES . .

.
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SUMMER PLANS OF MOUNT DESERT
ISLAND BIOLOGICAL LABORATORY

Dk. Kakl O. IU tcher

.Ictiiig Director oj the Lahoratorv

This Laboratory, founded by Dr. J. S. Kings-
ley in 1898 at South Harpswell. Maine, was
moved to Salsbury Cove, on Mt. Desert Island.

in 1921. At the present location unusual collect-

ing opportunities are afforded by the different

types of sea bottoms, easily ac-

cessible coves and bays which

contain a very rich collection

of animals and plants, typical

of the Gulf of Maine.

This is the 39th season that

the Laboratory has offered its

facilities to the biologists of

the world. The number of in-

vestigators has increased this

year until all available space is

nearly filled.

The Laboratory will greatly

miss the services of Dr. Wil-
liai^i H. Cole, director, who is

on leave of absence while tra-

velling in Great Britain and
Scandinavia. In his place. Dr.
Earl O. Butcher of Hamilton
College is acting director.

A partial list of the investi-

gators and their research pro-
grams available at this time is: Dr. and Mrs.
Warren H. Lewis, Carnegie Institution, "Tissue
cultures of the hypo- {Continued on page 36)

Jl. % %. Calfiiftar

TUESDAY, July 13, 8:00 P. M.

Seminar: Dr. Warren Andrew:
"Effects of Fatigue Due to Mus-
cular Exercise on the Purkinje
Cells of the Cerebellum of Mice
at Various Ages."

Mr. Zareh Hadidian, Milton S.

Dunn, and Dr. Roland Walker:
"Localization in the Oculomotor
Nuclei of the Goldfish."

Dr. Ernst Scharrer: "Some New
Observations on the Secretory
Activity of Neurons."

Dr. C. Ladd Prosser: "Synaptic
Transmisson in the Sixth Ab-
dominal Ganglion of the Cray-
fish."

FRIDAY, July 16, 8:00 P. M.

Lecture: Dr. Alexiander Hollaen-
der: "Studies in the Pioblem of
Mitogenetic Radiation."

THE DEVELOPMENT OF INHERITED
COLOR PATTERNS IN FISH

Dr. H. B. Goodrich

Professor of Biology, li'eslcyan I'niz'ersity

This lecture presents a review of investigations

carried on for some years in the field iif mendeli-

an embryology. The characters selected have

been the color patterns of fish upon which genetic

analyses have been made. There have been in-

cluded studies on the develop-

ment of the color patterns in

fish of which the genetics is

unknown.
The first type studied was

the Japanese freshwater fish

Orysias ( Haplocheilus ) la-

tipes. The mendelian varieties

concerned are those controlled

by a series of multiple allelo-

morphs, designated B, B', b

and producing respectively a

uniform distribution of black

pigmentation, an irregular va-

riegated pattern and the ap-

parently complete absence of

the black color. Microscopic

examinations aided by use of

adrenalin to concentrate pig-

ment in cells and so make
them visible have shown that

the three genetic color phases

are produced in all cases by an equal complement
of melanophores. In the variegated and light

phases, however, the light color areas are occu-

TABLE OF
The Development of Inherited Color Patterns

in Fish, Dr. H. B. Goodrich 33

Mount Desert Island Biological Laboratory, Dr.
Earl 0. Butcher 33

Some Oxidative Properties of Isolated Amphi-
bian Germinal Vesicles, Dr. Jean Brachet 37

Parthenogenetic Merogony in Naples Sea
Urchins, Dr. Ethel Browne Harvey 37

CONTENTS
Influence of Temperature and Other Agents on

the Respiration and Development of Marine
Eggs, Dr. Albert Tyler 38

Changes in the Cells of the Adrenal Cortex of
the Ewe during Estrus and Pregnancy, Dr.
Laura J. Nahm 39

Notes and News from M. B. L. Classes 41

"Atlantis" Summer Pi-ogram, Columbus Iselin..42
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pied by melanophnres carrying so little melanin

that tliey often pass unnoticed unless special

methods are used. By use of the "Dopa" reaction

it can be shown that these "colorless" melano-

phores possess the oxydase but lack the chromo-

gen necessary for the formation of the normal

amount of melanin. It therefore requires the

presence of the dominant gene B to bring about

the production of the melanin characteristic of the

wild type and the genes B' and b control the pro-

duction in a descending series of quantitatively

less melanin. It is suggested that the extremely

irregularly variegated "Pattern may be explained

by the random amoeboid migration of melano-

blasts from some source of origin such as the in-

termediate cell mass.

The above explanation of the light phase of

Oryzias raises the question as to whether absence

of color in other fish may be similarly explained.

In the Paradise fish (Macroprodus opcrcularis),

however, it is found diat in the albino, a medelian

recessive, that the melanophores are entirely lack-

ing. It is possible that the albinotic condition of

animals may be a classification which at present

includes a number of histologically different con-

ditions.

In the gold fish. Carassius auratiis. it has been

shown that the common gold fish originates as a

dark form in which later the melanophores disin-

tegrate leaving the erythrophores (red chromato-

phores) and these in turn may suffer partial or

complete destruction giving the gold and silver or

the silver phase. Chen and Schmidt have shown
that a form known as the transparent shubunkin

when crossed with the ordinary gold fish produces

the "calicoe shubunkin"—an irregularly spotted

type. Studies on the early (posthatching) stages

of these three types have shown that in the or-

dinary gold fish there is for the first few weeks a

steady increase in production of melanophores. In

the transparent shubunkin melanophores start to

appear at the same rate but after a week begin to

disintegrate producing the colorless type. In the

hybrid there seems to be a condition of unbalance

existing between the opposing tendencies of mel-

anophore multiplication and destruction yielding

very variable results in different individuals.

Tissue transplantation by exchanging scales be-

tween the different types of gold fish was tried in

the hope that this method might be useful in ana-

lysing physiological conditions controling the de-

velopment of the different color phases. This

proved impractical on account of tissue antagon-

ism and resulting inflamation. Autotransplants

could however be made on the calicoe fish. It was
found that melanophores could live and multiply

in light as well as dark colored parts of the fisb.

Scales may also be transplanted in an ordinary

gold and black gold fish from a black to a gold area

and in the gold and silver fish, gold scales have

been transplanted to the silver area and arranged

to form a living monogram

!

The fish so far mentioned are characterized by

variable and irregular patterns. It was desired to

study forms having more precise and uniform pat-

terns. Unfortunately few such types are known
to show mendelian variations and also the pattern

frequently lies beneath the scales preventing the

use of the scale transplantation technique. The
first fish of such a type studied was the zebra fish

{Brachydaneo serio). In this case the normal de-

velopment and also the regeneration of the striped

fins were studied. In some respects the mode of

development of the pattern seemed intermediate

between the conditions described in Oryzias and
in Carassius. The area was first entirely covered
with a sparce population of melanophores soon
concentrating in the region of the future dark
stripes and apparently disintegrating in the loca-

tion of the developing white stripes.

The search for material suitable for tissue

transplantation lead to the study of tropical ma-
rine coral reef fish. Fishes from the family of

Wrasses proved most suitable and such forms
were studied both at the Tortugas Laboratory of

the Carnegie Institution and at the Marine Sta-

tion of the University of Hawaii. In both places

transplantation experiments were carried out on
species having longitudinal stripes and on others

having vertical color zones. In the first group
the 'slippery dick' ( Halichacrcs bivittatus ) of

Tortugas and Julis cudoxi of Hawaii were used.

In both of these cases scales transplanted to a

stripe of different color assumed tlie color of the

new location in about twenty days. On the other

hand in the case of those having vertical color

zones (the bluehead, Thalassoma bifasciattdn, of

Tortugas and the Hinalea lauwili Thalassoma du-

perry. of Hawaii) the transplanted scale retained

its original coloration during the duration of the

experiment which was about five weeks. It is not

known whether this disparity of result is due to a

fundamental difference between the two types or

merely to a difference in the normal length of life

of the chromatophores.

Studies of the cell population of the various

pigmented areas of a color pattern is often inter-

esting. As an example may be cited Thalassoma
duperry. This fish has a blue head region fol-

lowed posteriorly by an orange zone and the final

two-thirds of the Isody is green with a vertical

penciling of red. In the head region there is a

deep layer containing melanophores, iridiocytes

and erythrophores and superficial to this are is-

lands of melanophores and iridiocytes. Counts in

the yellow and green areas gave the following es-

timates of numbers of chromatophores per square

millimeter.
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Melanophores
Xanthopliores

Iridiocvtes

Yellow Zone

271

1057
3300

4628

Gi'een Zone

596
527

3300

4423

The diversity of results obtained shows that al-

most all fish so far investigated have their own
distinctive mechanism of color pattern formation.

Other fish which have been the subject of genet-

ic investigation may well also be suitable for such

developmental studies. Among such may be men-
tioned Platypoccihis iiiaculatus investigated by

Gordon and others. In this fish the large melano-

phores seem to be controlled by one gene and the

small ones by another gene. The ubiquitous

Guppy (Lcbcstcs rcticulatus) , by which the gene-

tic analysis was made by Winge, is especially

suggestive as suitable for further studies. \''arious

colored spots seem to be controlled by dififerent

genes, there exists sex dimorphism and sex re-

versal is also reported. So far however investi-

gation into the nature of the controling mechan-
isms have yielded negative results.

The conditions in fish may be contrasted with

those in other forms. For example may be cited

the striping in birds so notably investigated at the

University of Chicago under Dr. Frank Lillie.

In this case the marking of feathers is controlled

Ijy the discharge of hormones which, acting upon
a feather germ, control the development of pig-

ment. Once however the pigment is fabricated it

is removed from any further hormone influence

on the outgrowing feathers. It seems impossible

to invoke this type of mechanism to explain strip-

ing in such animals as a fish or a zebra.

(This article is based upon an evening lecture pre-

sented at the Marine Biological Laboratory on July
2).

SUMMER PLANS OF MOUNT DESERT ISLAND BIOLOGICAL LABORATORY
(Continued from page 33)

physis and cancerous tissues"; Dr. J. Wendell

Burger, Trinity College, "The eggs and sperma-

tozoa of marine snails" : Dr. Earl O. Butcher,

Hamilton College, "The structure of the eye of

Fundulus and its relation to adaptation" ; Dr. Ul-

ric Dahlgren and Mr. Edward Chambers, Prince-

ton University, "Microdissection studies of the

tracheal end organs of fire flies"; Mr. R. C. Gre-

nell. New York University, "Embryology of the

pituitary"; Dr. J. T. Halsey, Tulane University,

"The biood pressure of fishes as related to certain

drugs" ; Dr. Libbie Hyman, American Museum
of Natural History, "Studies on jellyfish and

other related animals"; Dr. E. K. Marshall, Jr.,

and assistant, John Litchfield, Johns Hopkins,

"Excretion and changes of sulfanilamide in

fishes": Mr. Samuel Miles, Johns Hopkins Medi-

cal School, "Studies on hydroids" ; Dr. Dwight E.

Minnich and assistants, Lloyd Smith and Charles

Reif, University of Minnesota, "The behavior of

certain invertebrates when stimulated by light and
sound" ; Dr. Earle B. Perkins, Rutgers Univer-

sity, Zoologist of the Second Byrd Antarctic Ex-
pedition, "Motion picture records of marine in-

vertebrates for instructional use in college" ; Dr.

Homer W. Smith and assistants. Dr. Willie W.
Smith, Miss Helen Keigher, and Mr, R. V. Nau-

mann, New York University, "Tlie mechanism of

acidification of the urine, and the excretion of bi-

carbonate and phosphate" ; Dr. James A. Shan-

non and Dr. David M. Korr, New York Univer-

sity, "Studies on kidney function" ; Mr, E. L.

Young, III, Harvard University, "The wasting

disease of eel grass." Dr. Esther F. Byrnes of

Philadelphia, Dr. Robert W. Hegner, Johns Hop-
kins, and others are expected in Salsbury Cove
for part of the summer.

.\s usual during the last few years, the Labora-

tory will be open for visitors on Wednesday af-

ternoons beginning July 7th. At this time the

collectors and Park Naturalist demonstrate ani-

mals in the aquaria, and describe their habitats.

Visiting days give persons interested in the work
of the Laboratory the opportunity of inspecting

the facilities and becoming better acquainted witb

programs of research.

The Laboratory will greatly miss its former

vice-president. Dr. Duncan S. Johnson of Johns

Hopkins who passed away last January. Since

its organization on Mt. Desert Island in 1921, Dr.

Johnson had served as trustee and vice-president

and had been an active and loyal supporter of the

work of the Laboratory.
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should be directed to THE COLLECTING NET, Garrison, N. Y. Single copies cost 30c; a subscription

(containing not less than 280 pages) costs $2.00.



July 10, 1937
]

THE COLLECTING NET 37

SOME OXIDATIVE PROPERTIES OF ISOLATED AMPHIBIAN GERMINAL
VESICLES

Dr. Jean Braciiet

Charge dc Cours a i'Universitc de Biu.vcUcs

It is a relatively easy task to take the germinal
vesicle out of the largest oocytes in amphibian and
fish eggs ; this enables us to study the properties

of the nucleus during the oogenesis and to throw-

some light on its physicochemical composition

and its function. It was of interest to start such

an investigation with a study of the oxidative

properties of the isolated germinal vesicle since

very divergent opinions have been held concern-

ing the possible functions of the nucleus in respir-

ation.

Using sul^ciently sensitive devices, it is possi-

ble to measure the oxygen consumption and the

carbon dioxide elimination of isolated amphibian
germinal vesicles and compare these values with

the metabolic rate of an intact oocyte : such an in-

vestigation showed that tlie nuclei display a small,

but constant (at least during several hours) res-

piration : the rate of oxidation in the isolated nu-

clei is definitely lower than it is in the whole
oocyte and it may be stated that the oxygen con-

sumption of one single isolated nucleus represents
only 1 to 1.5% of the respiration of the oocyte.

This is further supported by the fact that an
oocyte, the nucleus of which has been removed
and is then allowed to heal still keeps its COo
elimination at approximately the same level.

Furthermore, it could be shown that the addi-
tion to the nuclei of glucose or of cytoplasm re-

moved by means of a micropipette from an oocyte
does not enhance tlie respiration of the isolated

germinal vesicle. Likewise, the presence or the

absence of calcium ions, which, according to W.
R. Duryee, affect greatly the physical properties

of these isolated nuclei, remained widiout appre-
ciable effect.

These observations make it unlikely that the

germinal vesicle must be considered as a centre of

high respiratory metabolism, although the oocyte's

nucleus must be important in other respects.

(This article is based on a seminar report given
at The Marine Biological Laboratory on July 6).

PARTHENOGENETIC MEROGONY IN NAPLES SEA URCHINS
Dr. Ethel Browne H.xrvey

Independent Investigator. Pri)iccton Unhersity

The term parthenogenetic merogony is applied

to the developmept of non-nucleate parts of eggs

which are artificially activated ; that is, develop-

ment of egg fractions, halves and quarters, with-

out any nucleus whatever, either male or female.

The fractions are obtained by breaking apart the

eggs by means of centrifugal force. The nucleus

is always in the lighter half of the egg, so that the

heavier half is non-nucleate. These heavier halves

and the quarters into which they break are treated

with parthenogenetic agents, such as hypertonic

sea water.

I have previously reported and published my
results with Arbacia punctidata. In brief, fer-

tilization membranes are formed, then there is a

large monaster, then an amphiaster and the eggs

often cleave between the two asters. Cleavage

follows upon cleavage until a blastula is formed
of some 500 cells ; the organism breaks through

the fertilization membrane. Some multiastral but

non-cellular organisms from non-nucleate eggs

have lived for four weeks without further differ-

entiation.

A recent critical examination of prepared slides

of the parthenogenetic merogones of Arbacia

punctulata shows the presence of asters, usually

in pairs, but no chromosomes. The Feulgen re-

action, in the procedure of which I was assisted
by Dr. Brachet, is entirely negative. The par-
thenogenetic merogones show no red-staining nu-
clear material, whereas the fertilized merogones
which were used as control material, show it very
clearly.

There are 4 common species of sea urchins oc-
curring at Naples. In some of these there is no
pigment and in some the stratification after cen-
trifuging is such that the mitochondria are in the
non-nucleate half. The non-nucleated halves of

all the species can be activated by hypertonic sea
water.

In Arbacia pustulosa, which is similar to the
Arbacia at Woods Hole, asters and cleavages oc-

cur in the non-nucleate half, when activated, simi-
lar to what has been described for Arbacia punc-
tidata.

In Parechinus {Echinus) microtuberculatus
and Paracentrotus (Strongylocentrotus) Uvidus,
the fertilization membrane in activated non-nu-
cleate halves is well separated from the cell sur-
face, just as in normally fertilized whole eggs of
these species. A large monaster is formed, an
amphiaster and there are one or two cleavages.
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Tlie cleavage planes frequently disappear and
sometime afterward the egg breaks up into a num-
ber of pieces. These become progressively small-

er and more numerous until what resembles a

blastula is formed. This breaks through the fer-

tilization membrane, but no further development

has been observed. The non-nucleate halves of

Sphaerechinus granularis can also be activated

and they break up into small pieces in a similar

way.
It might appear that this breaking up of the

egg is a form of degeneration or cytolysis. But
the same spontaneous breaking up of the cell has

been observed also in normal whole nucleate eggs

artificially activated. These sometimes gave rise

to typical blastulae which became free swimming
and looked normal in every respect.

A point of interest that turned up in connection

with this work has been the activation of imma-
ture eggs with the germinal vesicle still intact.

By treating the immature egg with parthenogene-

tic agents, there is formed a very definite layer

on the periphery of the cell similar to the ecto-

plasmic layer in the fertilized or activated mature
egg. This is formed both on the half containing

the germinal vesicle and the heavier half separated

from it by centrifugal force. . Another evidence

of activation is the failure to respond to sperm.

It has long been known that whenever the sperm
touch the normal immature egg, a sort of blister

is formed. These blisters do not form if sperm
are added to the treated immature eggs. The
treated immature egg. after some time, pinches off

a small piece, always at the part most distant from
the germinal vesicle in elongated eggs. Later

there are two, three or more pieces and then a

great number. I do not claim that this is cleav-

age in the true sense, but there is certainly some
change, at least in the cortex, caused by partheno-

genetic agents, in the immature egg similar to

what occurs in the mature egg.

The paper was accompanied by photographs of

the living eggs, many of them consecutive photo-

graphs of the same egg.

(This article is based upon a seminar report given
at The Marine Biological Laboratory on July 6).

INFLUENCE OF TEMPERATURE AND OTHER AGENTS ON THE RESPIRATION
AND DEVELOPMENT OF MARINE EGGS

Dr. Albert Tyler

Instructor in Embryology, Calijornia Institute oj Technology

In attempting to determine the reactions that

underlie the various changes that a developing egg
undergoes, it is as important for the embryologist

to know something about the energy changes as

it is for the physiologist in the study of muscular

contraction. In the developing embryo, it was
necessary to show that energy is actually required

for differentiation, since this has been seriously

doubted. An embryo exhibits, in addition to dif-

ferentiation, two other main processes called

growth and maintenance, and the energy turnover

might be concerned only with one or both of the

latter. To decide this point we would want to

produce embryos in which one of these is elimi-

nated or varied without the others being affected.

It is possible to produce embryos that should have

an increased requirement for differentiatinn while

maintenance and growth remain constant. These

are simply the dwarf embryos that one gets by

isolating the two cells of the two-cell stage of an

egg such as that of the sea-urchin. Since the to-

tal amount of living material is not changed by

separating the two cells, the two dwarf embryos

should have the same maintenance and growth

requirements as one whole embryo. The require-

ments for differentiation should, however, be

greater. This expectation is based on the prin-

ciple of similitudes, which physicists employ in

model experiments and which can be used here

since the dwarf embryo is a small model of the

whole embryo. Assuming that the respiration is

a measure of the energy turnover of an embryo,

we should expect an increase on the part of the

dwarfs. The measurements show that this is the

case. We do not. however, have an increase in

rate of oxygen consumption. What happens is

that the dwarf embryos develop more slowly and

respire at the same rate as the normals. So, to

reach the same stage of development, two dwarf
embryos consume more oxygen than one whole

embryo. {Pubbl. Stas. Zoo!. Napoli, 13. 155,

1933).

The slower development of embryos from iso-

lated blastomeres has often been noted in the

literature and generally interpreted as being due

to the mysterious process called regulation
;
quar-

ter and one-eighth embryos which develop still

slower, presumably having to undergo more reg-

ulation. Now, if giant embryos are produced

from the fusion of two eggs, they should undergo

as much regulation as the dwarf embryos and

should therefore develop more slowly than nor-

mal. The experiments, however show that they

develop more rapidly than normal, which con-

forms to the expectation from the present analv-

sis. (Biol. Bid!.. 68. 451. 1935).

The processes of differentiation, growth and

maintenance might conceivably be differently af-
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fected by change in temperature. But experiments
designed to test this point showed that this is un-

likely, at least for the early stages of development
of marine eggs. Temperature affects the rate of

development and the rate of respiration in the

same way. If the rate of respiration is tripled by
a 10° rise in temperature, the rate of development
is also tripled. Regardless of the temperature,

within the norma! range, an embryo will consume
tlie same amount of oxygen in reaching a given

stage of development. There is no optimum tem-
perature at which development is accomplished

with a minimum respiration. Unless there are

some complicated compensatory effects, the three

developmental processes may be taken to have the

same temperatiu'e coefficients. {Biol. Bull., 71, 59.

1936).

Now an unfertilized egg presumably exliibits

simply maintenance. It is merely concerned with

keeping itself alive. We might, therefore, expect

the respiration of the unfertilized egg to have the

same temperature coefficient as that of the fertil-

ized egg. Such an investigation was made by

Rubenstein and Gerard (1934) on eggs of Ar-

bacia. They obtained average Qm values of 4.1

for unfertilized and 1.8 for fertilized eggs. From
this thev make the interesting calculation that at

32°C. the classical rise in respiratory rate of the

echinoderm egg would disappear. Their data

show, however, a number of errors of calculation

and surprisingly small readings, which make tiieir

conclusion less convincing. A re-investigation of

this question on eggs of the west coast sea-urcliin.

Strongylocentrotus and three other forms. Den-
draster. Urechis and Ciona, gave no such striking

differences in the "Qio's. At the upper part of the

temperature scale there are no significant differ-

ences : the average Qm values for unfertihzed

eggs for the temperatures 22° and 12° being 2.54

and 2.36 in Strongylocentrotus ; 2.65 and 2.80 in

Dendraster : 2.57 and 2.65 in Urechis; 1.97 and

2.49 in Ciona. At the lower temperatures there

may be significant differences since the fertihzed

eggs give consistently liigher vahies in all four

forms. The determinations are complicated liy

the fact tliat unfertilized eggs do not maintain a

constant rate of respiration, but the rate rises with

time. This rise is itself of some interest. The
eggs of Strongylocentrotus and Dendraster which

show a relatively rapid rise have a considerably
shorter fertilizable life than do the eggs of Urechis
and Ciona in which the rise is much slower. The
rise in respiratory rate, thus, appears to be corre-
lated with the loss of fertilizability.

The temperature coefficient deternn'nations

were designed to take into account this rise when-
ever it became a significant factor. If the differ-

ences in Qui at the lower temperatures are sig-

nificant, then one of the original assumptions, on
which was based the expectation of identical

Qki's for fertilized and unfertilized eggs, must be
wrong. This is possibly the assumption that an
unfertilized egg is a "resting cell" exhibiting only
maintenance.

A question that arises in this work is whether
it is possible to speed up the rate of development,
above that attained at the highest temperatures
that an egg will stand. Speeding up the rate of

respiration would only be expected to do this if

the respiration were concerned in some initial

rather than a recovery reaction, and if the in-

creased respiration passed through the normal
respiratory system of the cell. On the other hand,
agents that lower the respiratory rate should

cause a corresponding retardation in develop-

mental rate { where development is normal ) pro-

vided that any oxygen debt, that may occur, is

taken into account. This is because we consider

tlie depressed respiration to be still part of the

normal respiratory system of the cell. It has long

been known that cyanide, for example, will slow
up the rate of respiration ; also that it will retard

development. But whether the retardation is the

same for both has not been determined. Actually

it is difficult to get satisfactory results with cyan-

ide. The eggs cannot be slowed up more than

about 30% without permanent injury. Also the

alkah in the respiration vessel removes the cyan-

ide. In one experiment, of several that were run,

3 hours development in cyanide corresponded to

2 hours normal development. The total respira-

tion was approximately the same in the treated

and the controls. Another agent, sodium azide.

that was tried gave similar results. More experi-

ments with more suitable agents are needed to

decide the points at issue.

(This artiele is based on a seminar report given at

tlie Marine Biological Laboratoiy on July 6).

CHANGES IN THE CELLS OF THE ADRENAL CORTEX OF THE EWE DURING
ESTRUS AND PREGNANCY

Dr. LAUR.^ J. Nahm
Projcssor oj Biology, Junior College. Flat River, Missouri

A physiological relationship between the adre-

nal cortex and the changes occurring during the

estrous cycle and pregnancy has long been be-

lieved to exist. However, experiments which

were designed to determine whether such a rela-

tionship actually occurs have produced conflicting

results. If adrenal cortical cells produce an in-

creased amount of secretion during estrus or

pregnancy, simultaneous morphological changes
in the cells of the gland might be expected to oc-
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cur. The present study was undertaken from
such a morphological point of view to determine

whether variations in cell types and cell contents

actually occurred and, if so, wliat their nature

might be.

The adrenal glands used were taken from ewes
killed by Dr. F. F. McKenzie and his collabora-

tors of the Animal Husbandry Department of the

University of Missouri during their experiments

on the physiology of reproduction. These animals

represented 13 different stages of estrous cycle,

and 32 different stages of pregnancy. Fixation

methods used were those of Champy, Helly,

Bouin, and Nassonov. Sections were stained

with aniline acid fuchsin counterstained with

thionin ur methyl green and with iron haematoxy-
lin and orange G.

These principal types of changes were apparent

in the cells. These were ( 1 ) variations in the

proportions of light and dark cells (2) variations

in the liquid content of the cells and (3j varia-

tions in the number of chondriosomes.

The number of dark cells increased gradually

from proestrum through estrus and decreased dur-

ing metestrum and early diestrum. In later di-

estrum and early proestrum, a rise was again ap-

parent. The estrous level was maintained during

early pregnancy but was reduced gradually be-

tween the twelfth and the thirty-sixth day. The
proportion of dark cells had then reached the low

level of early diestrum and remained so until the

eighty-fourth day. After that time a gradual rise

began and continued until parturition, at which

time the cells showed a greater variation of stain-

ing reaction and topography than ever before. In

addition to the cells which stained dark red with

fuchsin, others were orange or purple. Many
were vacuolated.

Changes in the amount of lipoid paralleled

those of dark cells. The amount of lipoid was
high during estrus, decreased in metestrum. and
increased in proestrum. Lipoid spheres were

more conspicuous during pregnancy than during

the estrous cycle. From the first to the fourth

day of pregnancy, the amount fell somewhat be-

low the estrous level, then rose gradually until

the twenty-fourth day, dropped off again until the

thirty-sixth day, and then rose gradually till the

136th day. At the latter stage, the amount of

lipoid exceeded that found at any other time. At
parturition the lipoid spheres were very large, but

the total amount present was reduced slightly.

Lipoid was most abundant in the zona glomeru-
losa.

The number of chondriosomes was largest in

early estrus, dropped off after one day, and fluc-

tuated at a somewhat lower level until the sixth

day, after which it remained low until proestrum
when a rise again occurred. Throughout the ges-

tation period the number of chondriosomes fluctu-

ated considerably showing sharp rises and falls

until the twenty-fourth day. During later preg-
nancy the number rose gradually until the 136th
day and from that point until parturition was
somewhat reduced.

Two other cell constituents were noted but
materials for a complete study were lacking. The
Golgi bodies were observed in cells of the zona
fasciculata after osmication for ten days accord-
ing to the method of Nassonov. They consisted
of slender blackened filaments which formed a net

adjacent to the nucleus. Lipoid spheres in all tlie

cortical cells were intensely osmicated and re-

tained their color after bleaching with turpentine.

Small fuchsin-stained spheres resembling nucleoli

in size and general appearance were observed in

many cells in all regions of the adrenal cortex.

The relation of the adrenal gland to the estrous
cycle and pregnancy is still a subject of contro-
versy. Lewis (1923) found that 60 to 80% of

the rats he used survived bilateral adrenalectomy
and reproductive functions and pregnancy ap-
peared normal. Schiffer and Nice (1930) ob-
served only a very slight lengthening of the es-

trous cycle following removal of the adrenal
glands. On the other hand, when Wyman (1928)
performed similar experiments, 70 to 82% of the

animals died and in those which survived, the es-

trous cycle was inhibited or prolonged. Martin
(1932) confirmed Wyman's results.

Other investigators have observed the adrenal
glands. Andersen and Kennedy ( 1932 and
1933) found that the cortex of the adrenal gland
of the rat increased in size during estrus and the

cells contained an increased amount of lipoid.

Foster (1934) and Zaiesky (1934) observed de-
cided increases in size, weight and vascularity of

the adrenal gland of the thirteen-lined ground
squirrel during the breeding season.

The cyclical nature of the changes which have
just been described suggest a relationship between
the cells of the adrenal corte.x and the estrus cycle

and pregnancy in the ewe. Hoerr (1931) con-
sidered the differentiation into light and dark cells

as the first step in their degeneration. The in-

creased number of dark cells during estrus, early

pregnancy and late pregnancy suggest that the

gland has recently released secretion products and
the cells have begun to degenerate. This is par-

ticularly true at the end of the gestation period

when the cells appear to be completely e.xhausted.

The significance of large amounts of lipoid in

the cells has been variously interpreted. Zwemer
(1936) found that the "lipoid storage type of

gland might be produced as a result of rather mild

stimulation." He interpreted the lipoid as either

the raw material from which the secretion was
made or the vehicle in which it was stored. If
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lipoid is utilized in the production of secretion,

the gradual increase up to the time of early estrus

and its diminution immediately thereafter would
he expected. The larger amount of lipoid present

during pregnancy and its diminution immediately

after parturition would also he in line with the

expected results.

The more frequent Auctions in the number of

chondriosomes seems to indicate that they are

more transitory structures which may be readily

converted.

Results which have been described are based on
rather small samples of the gland. Fixation

seemed to be thorough in only a rather limited

portion of each section. In spite of these diffi-

culties, however, the results do .seem to justify

the conclusion that cyclical changes do occur in

tlie cells of the adrenal cortex of the ewe during
the estrous cycle and pregnancy.

(This article is based upon a seminar report given
at the Marine Biological Laboratory on August 11,

1936).

NOTES AND NEWS FROM M. B. L. CLASSES
PHYSIOLOGY CLASS NOTES

Inasmuch as firecrackers are giving a good imi-

tation of the World War outside, this account

may prove a trifle jerky, but we'll do the best we
can.

We've had lectures from Dr. Fisher this week
on chemical changes associated with the libera-

tion of energy in the cell and these brought us

again to Warburg's "atmungsferment." Dr. Irv-

ing told us about the composition of salts of the

ocean and whence they came and about adjust-

ments of respiratory and vascular systems in div-

ing animals. Most of us have since haunted the

Bureau of Fisheries pool timing the seals as they

lie on their float with their heads hanging over
and their noses under water.

Anyone passing the physiologv lab during the

last few days may have heard some unusually
strongly seasoned language as students of Dr. and
Mrs. Hober struggled valiantly to put big can-

nulas in the not go big ureters of a frog—and not

one cannula but two cannulas ! One might be
achieved after great strain on patience and hu-
mor, but the second cannula invariably knocked
out the first and we finally decided that no one
can be an expert perfusionist like Dr. Hober un-

less he is an amateur magician and can really put
a camel through the needle's eye.

Dr. Irving has had people working on Van
Slyke and Haldane CO^ determinations. The
most striking results of these were much mercury
on the floor and the general impression that there

are more ways of breaking $50 worth of appara-
tus than there are quills on a porcupine.

Dr. Sichel's work on micromanipulation con-

tinues and the Warburg apparatus still gets its

daily workout. Dr. Prosser is free in theory but

he and Mrs. Prosser are in lab every day killing

frogs and clams for the cause of science.

The Americanization of Dr. Ohnell continues.

He has mastered the American art of mass pro-

duction by quadrupling his set-up for observing

Fundulus hearts and achieving the record count
of 15 fish in 5 minutes. The Fourth of July has

also had its effect on the gentleman from Sweden.
Dr. Ohnell found out how to shoot fire crackers

but the fire crackers wouldn't oblige, probably be-

cause they had "patent pending" on the wrapper.
The rest of us made the most of the Fourth in

varied fashions, picnics and boat rides being the

favorite. Now we are all looking forward to a
week from Wednesday when the whole physiology

course, staff and students, will have their annual
celebration. —M . H.

PROTOZOOLOGY CLASS NOTES
An illustrated preview of "what it is all about"

was presented to the class in protozoology when
Dr. Calkins tripped lightly through the four main
groups of one celled animals in four easy (for

Einstein) lessons. While the students were still

gasping for air they were learning with joy that

identifying and drawing protozoa is a sport of

kings—difficult but soul satisfying. It was, the

first week-end, of particular enlightenment to the

ego to learn that one is expected to draw with a
beauty and accuracy unequalled by the most emi-

nent protozoologists of the past. Now', after two
weeks, some in our number have been industrious

enough to feel that eventually they may progress

one or two micra toward mastery.

June 29th, Dr. Kidder lectured on early con-

ception of protozoa and the cell theory. We heard,

with interest, of the theory of Ehrenberg in 183S,

who, like Leeuwenhoek, looked on "infusion ani-

mals" as complete organisms containing nerves,

muscles and complete alimentary canals. In spite

of the work of Dujardin in 1841 it was many
years before these forms were accepted as one

celled animals and plants. Dr. Kidder reviewed

the literature concerned through the comparative-

ly recent investigations of Koehring, Cosmovici,

and Hall and Alvey on the possibility of food

vacuoles in Ciliates being connected by canals.

The theory of Dobell, who feels that the term

"cell" should not be applied to our so called pro-

tozoa, gave us much food for further tliought and

study.

.Since the binocular arrived the class has de-

veloped gladiator tendencies, the members con-

testing for the coveted microscope. The students

are individualists, and no teams have been formed.

Cries are going up for a referee and Dr. Julius

Caesar Kidder has been proposed as chief judge

of the arena. —M. H.



42 THE COLLECTING NET [ Vol. XII, No. 102

EMBRYOLOGY CLASS NOTES

Last week the embryology class studied the

Coelenterates under the direction of Dr. Barth of

Columbia. Much time was spent in tying off

measured lengths of Tubularia stems, watching

the stems regenerate hydranths, and measuring

the rate of regeneration. Dr. Goodrich, although

no longer lecturing, still keeps his eye on the

class. During these experiments on Tubularia he

caught Charlotte Gross tying a bit of blue string

around Elizabeth Lloyd White's head and wanted

to know if that was another experiment on re-

generation.

Starting Thursday, Dr. Charles Packard intro-

duced the topics of "Fertilization" and "Cleavage

in Annelids and Molluscs." The laboratory work

at this point included a study of fertilization and

cleavage in the eggs of Nereis, Cumingia, and

Chaetopterus and also of the maturation stages

and spiral cleavage in stained Crepidula slides.

On Saturday Dr. Albert Tyler of the California

Institute of Technology spoke on "Production of

Twins and Double Monsters in Annelids and

Molluscs."

But lest one get the impression that the embry-

ology class is all work and no play, here is a bit

of information on how embryologists spend their

"s]iare" time. One day a group visited the Coast

Guard Cutter and were conducted all through it.

even having the guns, shells, and T. N. T. shown
them. Some one asked where the T. N. T. was
kept and the sailor pointed to a box on which

Billy Bozeman was sitting. The rapidity of Bil-

ly's ascent at this news is still being discussed in

various circles. The noise that issued from the

street last Monday night to the great annoyance

of those in the library was the work of several

members jumping rope. Quite a crowd gathered

to join the fun and traffic had to be re-routed

through Center Street. The great and glorious

Fourth seems to have been unanimously spent in

picnicing. Some hiked to spots, some rode, and

some went in boats. The weather cooperated to

an unusual extent, and all gathered a goodly sup-

ply of sunburn as can be seen by glancing around
the "mess." But the prize bit of the week hap-

pened when a certain man was looking for a girl

to take to Falmouth and Dick Blanc offered his

services.

The baseball team has met the Oceanographic

team twice but neither side could muster enough
players for a real game.

The annual all day excursion for the embryolo-

gy class has been set for Tuesday, July 13th.

—B. H. L.

"ATLANTIS" PROGRAM FOR JUNE AND JULY

During June the "Atlantis" began work on the

new project which has been planned in coopera-

tion with the Bermuda Biological Station and a

committee of the Royal Society. This program
involves a study of the fluctuations in strength of

the Gulf Stream during tiie next five years and
also an intensive examination of the effect of the

wind on surface movements. It is hoped that

through these investigations some progress will

be made towards solving the important problem
of climatic variations and of fluctuations in the

fisheries of the northeastern North Atlantic.

As the new Bermudan boat is not yet ready,

tile "Atlantis" will undertake during the next six

montiis to secure all the necessary observations.

In June a profile consisting of 27 stations was
occupied between Montauk Point and Bermuda.
This will provide excellent data for determining
the volume of the Gulf Stream for this period.
Similar sections will be run six or eight times
during the next year. Mr. H. R. Seiwell joined
the "Atlantis" at Bermuda and during the return
voyage carried out further studies on the shoit
]5eriod internal waves which produce the main
uncertainty in modern hydrodynamic studies of

oceanic currents. It is hoped that, as more is

known about the various periods of submarine
waves, the technique of determining the vohimc
of sucli a current as die Gulf Stream will be much
simplified.

At the present time (July 8-26) the ".Atlantis"

is again cruising toward Bermuda, but this time
the investigations have a more pronounced bio-

logical application. At a station representative of

the center of circulation of the Sargasso Sea. a

complete series of tows will be made with 2 meter
closing nets. Thus die population will be

thoroughly sampled from sm-face to bottom in a

quantitative manner. At the same time a full

series of water samples from frequent depth in-

tervals will be analyzed chemically, the aim being

to correlate the density of the population at each
level with the chemical changes in the water. Dr.
George Clarke is in charge of this work and he
is accompanied by a scientific party of five.

The latter part of July will be devoted to a

short cruise to enable Dr. Maurice Ewing to carry

out preliminary tests in the use of explosives in

deep water. His aim is to perfect a technique

whereby the methods of seismic geology can be

used in the ocean basins to determine the thick-

ness of the unconsolidated sediments. During the

summer of 1935 the thickness of the sediments

over the continental shelf was successfully meas-
ured from the "Atlantis" and it is now hoped that

similar observations can soon be carried out in

deep water.

—

Columbus IscUn.
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DEPARTMENT OF PUBLICATIONS
PROTOPLASM. William Seifriz. x + 584 pp. 179

illustrations. McGraw-Hill Book Co. 1936.

Tlie book deals with "the application of physics

and chemistry to those biological phenomena
vviiich can be reduced to cellular or protoplasmic
processes." It is written for students in biology

and in medicine ; consequently one cannot expect

to find in it the completeness of exposition of the

piienomena as they are presented, for example, in

Hoeber's "Physikalische Chemie der Zelle und der

Gevvebe" (latest edition 1926 j. The treatment of

the subject is elementary ; not a single symbol of

differentiation or integration is to be found in the

wiiole book ; fundamental formulae are not de-

rived but merely stated. But what else could the

author do, considering the background of the ex-

pected users of the book ? "Man muss die Feste

feiern wie sie fallen
!"

The twenty-seven chapters deal with the follow-

ing topics : the living substance, the cell, model
making ( R. Lillie's iron wire-nerve model, Her-
rei^a's imitation of amoebae, Osterhout's and
Northrop's artificial cells imitating plasma mem-
brane permeability etc.), micrurgy (micro-dissec-

tion, injection, electrodes), tissue culture (full

credit given to Harrison), the colloidal state, sur-

face tension, adsorption, osmosis, imbibition, vis-

cosity (two lines for Heilbrunn), elasticity, struc-

ture of protoplasm, permeability, acidity (Bron-
sted's concepts), electrophysiology (electro kinet-

ics, role of water, inorganic and organic constit-

uents, regulatory substances (enzymes— two
pages, hormones— four pages, vitamins— three

pages, 15 lines and one formula for chemical con-

stitution of vitamins, pigments, sulphydryl com-
pounds—5 pages). The closing chapter is on the

origin of living matter.

The book reads remarkably well, one feels it

was written with gusto. The author has a talent as "They (animals) have had to giveup old "racial
for foreseeing just where the student would likely tradition." As memoirs, such books as this can
assimilate a misconception of a term and he pre- be entertaining literature. The present work,
vents that by skillfully developing the term so however, makes such dull reading that it is doubt-
that its meaning stands out very clearly. He must ful anyone will be able to wallow much beyond
be an excellent and enthusiastic teacher. In going page six, except, perhaps, college students, who
through the text the more seasoned MBLaborite may be so unfortunate as to be required to read it.

L. A. VV.
NOTES ON THE ACTIVITIES OF THE M. B. L. CLUB

realizes how much inspiration and knowledge he
owes to the reports and lectures to which he was
exposed (if he could hear them!) during the sum-
mers he spent in Woods Hole. How familiar the

topics of the book, the names of the many pioneer
workers in the various fields sound to him ! But
It is also he who will very often be disappointed,
feeling full justice was not done to a number of

deserving ones of our MBL family. We asso-
ciate viscosity with Heilbrunn and his cohorts,
elasticity of single muscle cells with Sichel, elas-

ticity of eggs with KG (Cole). What about the
wizardry of the micrurgeons of the Chambers'
group, the centrifuging methods of the Harveys?
More could have been said about their work and
that of many others of the Woods Hole group, all

applying physicochemical methods to the study of
protoplasm.

However, taking the book as an initiation of the
reader into the field it must be said that it does
its work very well indeed. Anyone coming to

Woods Hole with this book in his mental equip-
ment will bring along a better understanding of
the endeavors of the various workers at the
MBLaboratory. E. Alfred Wolf

THE MIGRATIONS OF ANIMALS PROM SEA TO
LAND, by A. S. Pearse. Duke Universitv Press
1936, 176 pp. $3.00.

For students of ecology this book is a useful
guide to literature bearing on the evolution of
marine animals into land animals. As for the au-
thor's essay and conclusions, however, which are
written in the anthropomorphic tone found too
frequently in such books, they give the impression
that animals had consciously and willfully brought
about their evolution, had decided assembled in

convention, so to speak, the destiny of their de-
scendents. Thus the book is full of such sentences

The activities of the club now extend to chess,

with a number of dubs and kibitzers and at least

one expert. Ping-pong resounds through the

house daily, with wiring for new lights for the

ping-pong table under way. The floor has had a

coating of wax substituted for last week's coating

of sand.

The chamber music series has been changed to

Wednesday nights to avoid conflicts with the re-

hearsals of the choral club. The attendance has

been about 70 at the two chamber music concerts

and nearly 100 at the Monday symphony con-
certs. Monday, July 12, the music committee will
present the Piano Concerto of Tschaikowsky, the
4th Symphony of Sibelius, and the 7th Symphony
of Beethoven. 'On Wednesday, July 14, the
Kreutzer Sonata of Beethoven and Bach's Suite
No. 2 in B minor for flute and strings will be
presented.

The membership is growing rapidly and the
support of all old and new members is needed to
finance repairs and expand the activities of the
club. —A. B. C.
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AN INTERESTING SUGGESTION

The increasing usefulness of The Collectini;;

Net has brought about the suggestion that mem-
bers of the corporation of the Marine Biological

Laboratory be given the opportunity of substitut-

ing this journal for TItc Biological Bulletin which
they now receive as part of their membership.
There is precedent for an arrangement of this

kind ; for example, members of the American As-
sociation for the Advancement of Science may
substitute The Scientific Monthly for Science al-

though the latter is the official journal of the As-
sociation.

The Laboratory would benefit if every member
of the corporation read The Collecting Net :

it provides a weekly report of Laboratory afifairs

during the active season. In the last analysis the

members of the corporation are responsible for

Laboratory policies; through the weekly journal

they could become more intimately acquainted

with the local problems of the Institution, thereby

increasing their administrative efficiency.

Should the proposal meet with approval, and
the Laboratory require season subscriptions in

quantity it might be possible to supply the journal

at the reduced rate of $1.00. It would, of course,

be desirable for each member of the corporation

to receive both journals ; this might be made feas-

able by advancing the annual assessment from
$6.00 to $7.00.

In response to our request for the use of the

Auditorium of the Marine Biological Laboratory
for the purposes of the Biological Scholarship As-
sociation the secretary of the Executive Commit-
tee writes

:

The Executive Committee has discussed the ques-
tion of the use of the Auditorium and considering
the rapidly increasing number of demands upon its

u.se, has made the following regulation: "That the
use of the auditorium during July and August be
restricted to the official or scientific purposes of the
Corporation."

The committee has instructed me to inform you
that, under this regulation it is necessary to decline
your request for the use of the auditorium.

INVESTIGATORS

Bailey. Gladys H. instr. zool. Hunter. Br 9. D lOlA.
Bailey, P. L.. Jr. asst. prof. biol. City of New York.

Br 9. D lOlA.
Ballard, W. W. asst. prof. biol. Dartmouth. OM 45.

Chambers, R. prof. biol. New York. Br 328c. Knight,
School.

Churney, L. instr. zool. Pennsylvania. Br 111. Cowey,
S^chool.

Corey, H. Irene res. assoc. zool. Pennsylvania. Br
219. D 306.

Dahl, A. O. teach, asst. bot. Minnesota. Bot 1.

Young, Middle.
Diller, W. F. asst. biol. Dartmouth. OM 45. Sylvia,

School.
Donaldson. H. H. prof. anat. Wistar Inst. Br 1 !.''>.

Buzzards Bay.
Grant, R. trav. fel. zool. Columbia. Bot 2nd. Elliot,

Center.
Hadley, C. E. assoc. prof. biol. Montclair State

Teachers'. OM 29. D 205.
Hodge, C. asst. prof. biol. Temple. Bot 1. K 10.

Hutchings, Lois M. teach, biol. Weequahie H. S.
(Newark, N. J.). Bot 21. White, Main.

Levine, D. S. teach, biol. Theodore Roosevelt H. S.
(N. Y.). Bot 1. Smith, East.

Lynn, W. G. instr. zool. Hopkins. Br 21 7g. Berg,
High.

Matthews, S. A. assoc. anat. Pennsylvania. OM 24.
D 208-9.

Morrill, C. V. assoc. prof. anat. Cornell Med. Br 310.
Cape Codder.

Patrick, Ruth prof. bot. Pennsylvania School of
Horticulture. Bot 22. K 10.

Sayles, L. P. asst. prof. zool. City of New York. OM
25. D 304.

Sembrat, K. res. fel. zool. Yale. Bot 6. D 309.
Sembrat, Zofja res. fel. hist. & embr. Yale. Bot n.

D 309.
Shaw. I. techn. biol. Long Island. Br 118. Savery,

Main.
Stern, K. G. visit, lect. phys. chem. Yale. L 21. Coo-

gan, West.
Trager, W. asst. anim. path. Rockefeller Inst. Br

208. Stuart, School.
Vicari, Emelia M. res. assoc. anat. Cornell Med. Br

317. A 207.
Wolf, F. T. res. asst. bot. Wisconsin. Br 344. Hamb-

lin. High.

CURRENTS IN THE HOLE
At the following hours (Daylight Saving

Time) the current in the Hole turns to run
from Buzzards Bay to Vineyard Sound:

Date A. M. P. M.

.July 11 7:17 7:39
fuiy 12 8:09 8:27
(uly 13 8:56 9:20
luly 14 9:46 10:17
[uly 15 , 10:34 11 :13

July 16 11:29
July 17 12:10 12:20

In each case the current changes approxi-
mately six hours later and runs from the
Sound to the Bay.
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ITEMS OF INTEREST

Dr. Ross G. Harriso^nt, professor of biology at

Yale University and director of the Osborn Zoo-
logical Laboratory, has been appointed to the

board of scientific advisors in connection with the

founding of the Jane Coffin Biological Memorial
for Medical Research. The foundation, instituted

by a gift of ten million dollars, will be concerned
primarily with a search into the causes and ori-

gins of cancer.

Dr. Allen C. Scott has been promoted from
instructor to assistant professor of biology at

Union College. Dr. and Mrs. Scott are sailing

for Europe after the closing of the Children's

School of Science. The promotion of Dr. Scott

creates a vacancy for an instructor in biology at

Union College.

Dr. K.\therine R. Jeffers, formerly instruc-

tor and research associate in zoology at the Uni-
versity of Missouri, has been appointed instructor

in zoology at Duke University.

Dr. Elizabeth L. Sawyer, formerly instruc-

tor and research associate in zoology at the Uni-
versity of Missouri, has been appointed associate

professor of biology at Converse College.

Dr. Ross C. MacCardle, formerly instructor

in cytology at Temple University, has accepted

an appointment in anatomy and histology in the

Medical School of Duke University.

Proffessor James G. Needham. professor of

entomology and limnology at Cornell Universitv

since 1907, has recently become professor emeri-

tus. He is now writing a new monograph on
North American Odonata.

Dr. Oscar W. Richards, formerly instructor

in biology at Yale LIniversity, became on March
1, 1937 research biologist for the Spencer Lens
Company. With this season, Dr. Richards con-

cludes a service of nine years in charge of the

chemical room of the Marine Biological Labora-
tory.

Dr. R. p. Bigelow, emeritus professor of zool-

ogy at the Massachusetts Institute of Technology,
and Mrs. Bigelow are spending the summer at

Fitzwilliam, New Hampshire.

Dr. Leigh Hoadley, professor of zoology at

Harvard University, will be at Woods Hole only

occasionally during the summer. His time will

be divided between Cambridge and North .Scitu-

ate.

Dr. Alfred M. Luca.s, Associate Professor of

Zoology at Iowa State College, Ames, Iowa, and
his wife. Dr. Miriam Scott Lucas, will arrive in

Woods Hole about July 28.

Prof. Harold H. Plough of the department
of biology at Amherst College is working at the

Tortugas laboratory on transplantation experi-

ments in tunicates. He will be in Woods Hole
the latter part of August.

Dr. G. Failla, physicist in charge of x-ray and
radium work at Memorial Hospital, New York,
upon arrival at Woods Hole th'is week was called

immediately to Washington to be a witness before

a joint committee of Congress considering a

"Cancer Bill" designed "to promote research in

the cause, prevention, and methods of diagnosis

and treatment of cancer, to establish a National

Cancer Center in the Public Health Service, and
for other purposes." Dr. Failla left Wednesday
and returned today.

Dr. John H. Northrop, Member of the Rock-
efeller Institute for Medical Research received the

degree of Doctor of Science at the recent com-
mencement of Yale University. Presenting Dr.

Northrop for the honor. Professor Phelps said :

"This man, born in Yonkers and with much of his

life spent in New York City and in a laboratory in

the Rockefeller Institute at Princeton, is paradoxi-
cally an outdoor naturalist and sportsman. He
earned three degrees at Columbia, and set out in the
world with a broad training in botany, zoology and
chemistry. Since 1916 he has been in the Rockefel-
ler Institute; but in the appropriate seasons, any
one who gets up at dawn will find him outdoors with
rod or gun. During the summer months he is in the
North Country making important studies of potato
culture and its blight, so that he has made a profit-

able union of work and play, for scientific research
and human welfare. In his early days as a travel-
ing fellow he was associated with the great biologist
Jacques Loeb. His specialty has been the applica-
tion of physical and chemical principles to funda-
mental biological problems. His work has illumin-
ated many fields and he has made significant contri-
butions to knowledge. His discoveries in pure
science have also been of service to health. He
solved the riddle of the enzyme; invisible ferments
that had hitherto been known only by their action.
From his investigations have come principles of
wide applicability. He has recently shown that the
so-called "Bacteriophage principle" is dependent
upon a crystalline protein which is increased as the
bacterial host is destroyed. These chemical sub-
stances simulate living matter in their behavior, and
their discovery provides a basis for a broader con-
cept of life itself. We welcome this scholar to-day
into the Yale Brotherhood."

In awarding the degree. President Angell said:

"It is to devoted scientists like yourself working
quietly and without ostentation to discover the fun-
damental physical and chemical bases of life that
men look for advance in the conquest of disease and
in the building of wiser patterns of life. In recog-
nition of your distinguished contributions in this
field, Yale University confers upon you the degree
of Doctor of Science and admits you to all its rights
and privileges.

Dr. Northrup is expected at the Marine Bio-
ogical Laboratory this summer.
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DEPARTMENT OF CHEMICAL SUPPLIES AND SCIENTIFIC APPARATUS
Apparatus Room (Brick Bldg., Room 3)

Hours: 9:00 A. M. - 12, 1:30 - 4:00 P. M., i

Saturdays 9 - 12.

The Chemical Room supplies chemicals, glass-

ware, clamps and support stands for use only at

the Marine Biological Laboratory.

Special apparatus, batteries (wet, dry and stor-

age), microscopes and accessories, aspirators (or

water pumps), electrical, physiological, and cah-

brated equipment, tools, bolting cloth, regulators

and reducing valves for gas cylinders, and micro-

tomes are to be obtained from the Apparatus
Room.
The Supply Department (Frame Bldg. back of

Brick Bldg.) supplies living and preserved or-

ganisms, paper, pens, graph paper, stationery, (hs-

secting instruments, cheese cloth, shell vials and
preserving bottles, slides and cover glasses.

Catalogs of chemicals and apparatus may be

horrozved from the Apparatus Room.
Members of classes are not entitled to supplies

other than those provided in their regular class

work. Beginning investigators will receive sup-

plies only on the authorization of the person
under whom they are working for the season.

The pH of solutions may be determined by
means of a glass electrode. Samples of 5-10 ml.

shoidd be placed in clean, dry test tubes with the

name, room number, date and identification mark
of the investigator and are to be left at the Chem-
ical Room. The residts will be sent to the inves-

tigator after measurement. The demands on this

service by any one investigator n.-ay be limited.

When writing an order state definitely amounts,
sizes and other necessar}" specifications of supplies

needed. Concentrations of solutions should be

given with other data needed for filling the order

promptly. For other information the Annual An-
nouncement and printed notices may be consulted.

The jolloiviug standardised solutions ivill be

jurnished in limited quantities during the season

of 1937. Special solutions, buffers, and pH stand-

ards must be ordered at least tzvo days before

they are needed.

N 1.000:

Acetic acid Sulphuric acid

Hydrochloric acid Sodium Hydroxide
N 0.100:

Hydrochloric acid Sodium hydroxide

Buffer mixtures :

Acetate pH .3.6-5.6 Borate pH 7.6-10.0
Phosphate pH 5.4-8.0

Phosphate-citrate pH 2.2-8.0 (Mcllvaine)

Indicators—Clark and Lubs series.

Color tube standards—on special order.

Chemical Room (Brick Bldg., Room 8)
> Hours: 8:30 A. M. - 12, 1:30 - 4:30 P. M.,

Saturdays 8:30 - 12.

For other standards inquire of the person in

charge at the Chemical Room. Investigators ex-

pecting to use special solutions or standardized

reagents after September 1 are requested to notify

the Chemical Room, if possible, before August
15. The standardized reagents are not usually

available before Jujie 20 or after September 10.

Carbon dioxide, hydrogen, nitrogen and oxygen
must be ordered by the investigator from the

person in charge of the Chemical Room at least

ten days before they are needed.

L'nless special instructions are received orders

from investigators will be filled in accordance
with the Formulae and Methods of the Chemical
Room published by The Collecting Net, 3rd
ed, 1936, which include stain and chemical solu-

bilities and the composition of solutions. Copies
may be purchased at The Collecting Net office

or the Supply Department. (75c).

Supplies no longer needed will be collected if

word is left at the Chemical Room.

Investigators are urged to co-operate with the

Chemical Room by cleaning their glass-ware be-

fore returning it at the completion of their work
and by placing their name and date of departiu'e

on the Chemical Room Bulletin Board so that

their supphes may be returned promptly by the

janitors.

Supplies which an investigator plans to use
during the next succeeding summer may be re-

served when arrangements can be made. The
more valuable equipment should be referred to

Dr. S. E. Pond for record and segregated storage.

Other material must be packed in boxes or car-

tons and properly labelled using a Kept Out Card
(obtainable from the Chemical Room). Ail sup-

plies not so listed and packed will be returned by
die janitors. Should the investigator be unable

to return the following summer the supplies will

be returned to the Chemical Room stocks if they

or the room is needed by other investigators.

Personal property, not connected with scientific

research, should be stored elsewhere than in the

Laboratory buildings.

Small amounts of special solutions will be kept

during the winter for investigators in the Cliemi-

cal Room on request. Supplies that may be in-

jured by freezing should not be left in the wooden
buildings.

Samuel E. Pond
Oscar W. Richards
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DISSECTING SETS
This illustrates one of the many dissect-

ing sets which comprise our complete

stock. Our catalog number 38 describes

and illustrates further the ten models,

varying from a set for the student to an

elaborate one for the specialist. We will

gladly send you a copy upon request.

Also the Largest Variety oj

DISSECTING INSTRUMENTS — AND
LABORATORY MATERIALS — MICRO
SLIDES, COVER GLASSES — SLIDE
BOXES — MAGNIFIERS — CENTRI-
FUGES — INSECT PINS — RIKER
MOUNTS — MUSEUM JARS — PETRI
DISHES — RUBBER TUBING — HEMA-
CYTOMETERS AND HEMOMETERS.

There are also separate catalogs

on Charts, Models, Specimens
and Preparations covering the

fields of: Human and Compara-
tive Anatomy, Physiology, Neu-
rology, Zoology, Botany, Em-
bryology, Entomology, Ecology,
etc.

GREENOUGH

The Leits Grcenough Microscope together with other important

optical instruments will be exhibited during tlie month of

August at R. G. Thompson's, Main Street, Woods Hole, Mass.

WIDE FIELD BINOCULAR MICROSCOPE
WITH MULTIPLE NOSEPIECE CHANGER

These versatile Binocular Microscopes are unsurpassed in

their construction details, excellence of optical system,

ease of manipulation and convenience.

Such features as these contribute to their superiority:

1. .\utouiatio Multiple Xosepiece Changer of special design

wliieh allows full view of the object stage.

2. Quick change-over from one magnification to another by

one single movement; the stage is not obstructed through

interference with the focusing mechanism.

3. Objectives are made parfocal so that no additional adjust-

ment is needed when changing magnification.

4. A new series of eyepieces with high

eyepoint is available ; one eyepiece of

each pair has an adjustable eyelens.

.5. Adaptable to variety of stands for

routine work, laboratory use, work
bench, etc.

Magnifications range from 3.75 to 216X.

E. LEITZ, INC.
730 Fifth Avenue, New York, N. Y.
Washington Chicago Detroit

Western Agents: Spindler &- Sauppe, Inc.

Los Angeles — San Francisco
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PERMANENT WAVING
ANASTASIA BEAUTY SHOPPE

Anne Crowell, Prop.

QUEEN'S BUYWAY Falmouth

Telephone Fal. 360

Winter St. Petersburg, Fla.

WOODS HOLE

SANDWICH SHOP
SANDWICHES SALADS

Parker Products

MAIN STREET WOODS HOLE

SOME CALL IT REAL ESTATE
When They Are Seeking

BEAUTIFUL LOCATIONS FOR HOMES
Large and Small or COTTAGES

FOR SALE and FOR RENT
But Regardless of What They Call It

KATHRYN SWIFT GREENE
SUPPLIES THE NEED

Phone 17 FALMOUTH, MASS.

AUTHORIZED
BUICK SERVICE

REPAIRS ALL MAKES OF CARS

ACCESSORIES

EMERGENCY SERVICE

Tfk'plKiiu- (l,iy or nifj-lit Fal. 70 1-J

BRACKETT'S
GARAGE

DEPOT AVENUE FALMOUTH

EXPERT WATCH. JEWELRY AND OPTICAL
REPAIRING

Oculist in Attendance

FALMOUTH JEWELRY SHOP
MAIN ST. Phone 567-J FALMOUTH

RUTH E. THOMPSON
WOODS HOLE, MASS.

DRY AND FANCY GOODS — STATIONERY

School Supplies—Kodaks and Films
Printing—Developing—Enlarging

VISIT
THE NEW

ROWERS PHARMACY
We appreciate the previous patronage

which has made possible the erection of

our modern store in Woods Hole.

W^e are happv now to have facilities to

serve you better.

ROWE'S PHARMACY
WOODS HOLE FALMOUTH

DINE AT THE

BARCLAY
AND

DANCE TO THE MUSIC

OF

PAUL KING AND HIS VERSATILE
ORCHESTRA

from King's Club, Hollywood ; and

Catalina Island Casino

SHORE DINNERS A SPECIALTY

ON ROUTE 28, WEST FALMOUTH
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INTERNATIONAL
Size 2 Centrifuge with Stand

In Selecting Your New
Centrifuge, CONSIDER:
• Its quality of material and workmanship.
• Actual capacities at higher speeds.
• Motor strength for continuous duty.
• Its adaptability to wide range of accessory equipment.
• The manufacturer's policy in design of new equipment

to fit older models.
• Future requirements of your laboratory.

INTERNATIONAL CENTRIFUGES
are furnished in many types and sizes, all of finest material and
designed, so far as possible, to allow for future adaptation of
improved accessories as developed by new principles of ad-
vanced technique.

The I'ltiiHutuinul Sise 2 Ceittrifuge is a very popular model
due to its large overload capacity, power, protective starting
device, flexible speed control and portability. Research Labora-
tories demand this particular centrifuge because of its wide
field of usefulness.

Your Dealer knows International's reputation.

Hviiil fur huUitiiis III- advice un yuur purtictihtr problem.

INTERNATIONAL EQUIPMENT CO.
352 Western Avenue Makers of Fine Centrijugcs Boston, Mass.

^llllllllllMIC]IIIIIIIMIII[]IIIIIIIIMII[]IIIIUIIIIII[]IUIMMIIII[IUIIIMIIIIII]UU;illllU[]lllllllllllinilllllllllCIIIIUIIinil[]llljrillJIII[]|IIUIIIIIIIC]llllllllll^

The Standard for Microscope Glass |

Gold Seal Microscope

Slides and Cover Glasses

Crystal Clear Non-Corrosive Will Not Fog

Gold Seal Slides and Cover Glasses are nnade

from a glass practically free from alkali. They

attain a precise uniformity of thinness and

plane surface that is unparalleled. They are

brilliantly crystal clear and guaranteed against

corrosion, fogging or any imperfection.

Microscopic work deserves the best—specify

Gold Seal Slides and Cover Glasses, priced

only a trifle more than inferior grades.

CLAY-ADAMS CO.,
25 EAST 26th STREET, NEW YORKP

vlllllll[]||||||||||||[]|||||||||IM[]IIIIMIIIIII[llllhlllllll[]irillllllll|[]|||IMIIIIIIC]IIIMIIIIIIII1llllllllllll[]IIIIIIIIIIIC]IIIIIIMIMI[]IIIIIMIIIII[]IIIIJIIIMIIC]IIIIUIUIIIC]lll^
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DIRECTORY FOR 1937
(Continued from first number)

KEY
Residence

Apartment A
Dormitory D
Drew House Dr
Fisheries Residence F
Homestead Ho
Hubbard H
Kahler Ka
Kidder K
Whitman W

Laboratories

Botany Building Bot

Brick Building Br

Lecture Hall L

Main Room in Fisheries

Laboratory M
Old Main Building....OM

Rockefeller Bldg Rock

In the case of those individuals not living on
laboratory property, the name of the landlord and
the street are given. In the case of individuals

living outside of Woods Hole, the place of residence

is given in parentheses.

MARINE BIOLOGICAL LABORATORY

THE STAFF

ZOOLOGY

Investigation

Calkins, G. N. prof, proto. Columbia.
Conklin. E. G. prof. zool. emer. Princeton.

Grave, C. prof. zool. Washington.
Jennings. H. S. prof. zool. Hopkins.
Lillie, F. R. prof. embr. emer. Chicago.
McClung, C. E. prof. zool. Pennsylvania.
Mast, S. O. prof. zool. Hopkins.
Morgan, T. H. dir. biol. lab. California Inst. Tech.

Parker, G. H. prof. zool. emer. Harvard.
Wilson, E. B. prof. zool. emer. Columbia.
Woodruff, L. L. prof, proto. Yale.

Instruction

Bissonnette, T. H. prof. biol. Trinity, in charge.

Crowell. P. S. Jr. instr. biol. Miami.
Hadley, C. E. assoc. prof. biol. N. J. State Teachers.

Kille, F. R. asst. prof. zool. Swarthmore.
Lucas, A. M. assoc. prof. zool. Iowa State.

Matthews, S. A. assoc. anat. Pennsylvania med.
Nelsen, O. E. asst. prof. zool. Pennsylvania.

Sayles, L. P. asst. prof. biol. City of New York.
Waterman, A. J. asst. prof. biol. Williams.

PROTOZOOLOGY
Investigation (See Zoology)

Instruction

Calkins, G. N. prof. zool. Columbia, in charge.
Kidder, G. W. instr. zool. City of New York.
Hughes, Elizabeth Drumtra instr. zool. Wilson.

EMBRYOLOGY
Investigation (See Zoology)

Barth, L. G. asst. prof. zool. Columbia.
Goodrich, H. B. prof. biol. Wesleyan.

Grave, B. H. prof. zool. De Pauw. (absent 1937).
Hamburger, V. asst. prof. zool. Washington (St.

Louis).
Packard, C. asst. prof. zool. Columbia.
Schotte, O. asst. pi-of. biol. Amherst.

PHYSIOLOGY

Investigation

Amberson, W. R. prof. phys. Tennessee.
Bradley, H. C. prof. phys. chem. Wisconsin.
Garrey, W. E. prof. phys. Vanderbilt Med.
Lillie, R. S. prof. gen. phys. Chicago.
Mathews, A. P. prof, biochem. Cincinnati.

Instruction

Chambers, R. prof. biol. New York.
Ferguson, J. K. W. asst. prof. phys. Ohio State.
Fisher, K. C. instr. zool. Maine.
Hober, R. visit, prof. phys. Pennsylvania.
Irving, L. prof. exp. biol. Toronto, in charge.
Prosser, C. L. asst. prof. phys. Clark.
Sichel, F. J. M. instr. phys. Howard med.

BOTANY
Investigation

Allen, C. E. prof. bot. Wisconsin.
Brooks, S. C. prof. zool. California.
Duggar, B. M. prof. phys. & econ. bot. Wisconsin.
Lewis, I. F. prof. biol. Virginia.
Robbins, W. J. prof. bot. Missouri.

Instruction

Drouet. F. res. fel. Yale.
Prescott, G. W. asst. prof. biol. Albion.
Taylor, W. R. prof. bot. Michigan, in charge.

OFFICE OF ADMINISTRATION
Baker, Marjorie sec. Simmons. W D.
Billings, Edith sec. Millfield.

Crowell, Polly L. asst. to bus. mgr. Main.
Jacobs, M. H. director. (Sippewissett).
MacNaught, F. M. bus. mgr. School.

Massaro, Jennie sec. W H.

LIBRARY
Endrejat, Doris asst. W.
Lawrence, Deborah sec. Locust (Falmouth)
Montgomery, Priscilla B. Librarian. Whitman.
Rohan. Mary A. asst. Millfield.

RESEARCH SERVICE AND GENERAL
MAINTENANCE

Apparatus and Technical Service

Boss, L. F. techn. Br 7. Glendon.
Graham, J. D. Pennsylvania, glass blower. Br 7.

Little, E. P. instr. physics. Harvard, x-ray. Br 307-8.

Dr 3.

Pond, S. E. tech. mgr. Br 1-3. Queen (Falmouth).
Seybolt, J. F. Yale, photographer. Br 211. Dr 3.

Simonton, J. T. Wesleyan. asst. Dr 3.
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Chemical Room
Ballard, K. C. teach, sci. Lawrence H. S. (Falmouth)
Davies, H. Hopkins med. D 108.

Derrickson, Mary asst. zool. Duke. Vincent, East.
Frew, Pauline teach, bid. Andover H. S. (Maine).

Vincent, East.

Goffin, R. T. techn. F
Hawley, Katherine J. grad. pub. health. Yale (July).
Hornor, Helen Betty asst. zool. Barnard. W D.
Richards. O. W. res. bid. Spencer Lens, in charge.

Br 8. A 303.

Sichel, Elsa Keil asst. prof. phys. Rutgers. K 9.

Tyler, Mary G. asst. chem. North Carolina. H 2.

Maintenance

Abbott, J. T. asst. Locust. (Falmouth).
Blanchard, W. janitor. Dr 3.

Bonanzino, C. janitor. Dr 3.

Cannon, F. janitor. Taylor. (Falmouth).
Frew, A. janitor. Dr 3.

Hekhui.s, G. L. janitor. Dr 3.

Hemenway, W. C. carpenter. (Quisset).

Kahler, R. S. asst. Center.
Kelly, C. V. mech. Gardiner.
Larkin, T. E. supt. Main.
Look, G. C. janitor. School.
Smith, A. C. night engr. Dr 3.

Steele, N. A. fireman. Leslie.

Tawell, T. A. custodian. Millfield.

Tinlin, W. janitor. (Quisset).
Travis, R. F. mail. (Quisset).

Supply Department

Bosworth, M. W. Wesleyan. collector. Dr 3.

Crowell, Ruth S. sec. Main.
Dalton, H. C. techn. Dr 3.

Fenn, W. collector. Dr 3.

Gray, M. B. collector. (Falmouth.)
Hall, Anna M. sec. Quisset.
Hilton, A. M. collector. Millfield.

Kahler, W. E. collector. Hilton.
Leathers, A. W. head shipper. Minot.
Lehy, G. collector. Millfield.

Lillie, D. W. Harvard, collector. Dr 3.

McGuire, G. grad. Providence, collector, supply dept.
Mclnnis, J. mgr. Quisset.
Noble, K. Western Reserve med. collector, supply

dept.
Palmer, C. M. Butler, bot. collector. Dr 3.

Rankin, J. S., Jr. fel. Amherst, collector. Dr 3.

Schweidenback, C. O. collector. Hilton.
Spinnler, W. C. Providence, collector, supply dept.
Tonks, R. E. teach, bid. St. Andrew's School, col-

lector. Dr 3.

Wamsley, F. W. supervisor of schools (Charleston),
preparator. supply dept.

THE BIOLOGICAL BULLETIN

Boyden, Louise E. ed. asst. Br 120. Grinnell, Bar
Neck.

Redfield, A. C. mgr. editor. Br 120. Millfield.

THE JOURNAL OF INDUSTRIAL AND
ENGINEERING CHEMISTRY

Anderson, Stella B. sec. Br 203. A 204.
Bruff, Eleanor G. sec. Br 203. Broderick, North.
Gordon, Gladys sec. Br 203. Niekerson, Millfield.

Howe, H. E. editor. Br 203. Spencer Baird.
Newton, Helen K. ms. ed. Br 203. Bigelow, Cross.
Parkinson, Nellie A. asst. ed. Young, West.

WOODS HOLE OCEANOGRAPHIC
INSTITUTION

OFFICE OF ADMINISTRATION
Bigelow, H. B. director.
Redfield, A. C. acting director. Millfield.

Schroeder, W. C. assoe. curator of Ichthyology. Har-
vard, bus. mgr. 113.

Smith, Virginia Walker sec. Howe, Millfield.

"ATLANTIS"

Backus. H. first engineer.
Crutchfiel, W. T. sec. engineer.
Kelly, T. N. first off^icer.

Mandly, H. sec. ofl'icer.

McMurray, F. S. master.

U. S. BUREAU OF FISHERIES

SCIENTIFIC STAFF

Fletcher, O. K., Jr. lab. aide. F 56.

GaltsofiF, Eugenia assoc. zool. George Washington.
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Cattell, W. assoc. ed. Scientific Monthly. DM 1.

North.
Clark, Anna-Betty grad. zool. Columbia. 140. Neal,

Bar Neck.
Goffin, Mary La Salle. 141. P.
Kraatz, C. P. instr. phys. Chicago Med. 140. A 105.

NOTE: The directory for 1937 will be issued in

pamphlet form on July 13; it will combine the ma-
terial included in the first two issues, adding to it

new names received by 9:00 A. M. on Monday.
Single copies will cost 25c.
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Now in 5 Sizes
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j^ .^ If ,„, "II" '1

Specimen
Dishes „,
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Originally listed in one size only, the in-

creasing demand for Biological Specimen
Dishes first led us to introduce a larger size.

Now, in response to many requests, we have

made these Dishes available in five sizes.

Biological Specimen Dishes are applic-

able to work in embryology, especially

with chick embryos; to small aquatic or-

ganisms, living or preserved; to the de-

velopment of Echinoderms and other
eggs. They serve as ideal containers for

distribution of class material as they are
sturdy but inexpensive.

The smaller sizes fit conveniently under a

microscope. The larger sizes are frequently

used as aquaria. The rounded inside permits

easy cleaning. When stacked or nested the

dishes can be easily transported and stored.

The bottoms are flat : the dishes of a size

stack perfectly ; and evaporation of liquids

contained in them is inhibited because of the

accurate fit.

6734 — Biological Specimen Dishes.

Diam., outside,

mm 100 112 125 200 250
Height over all,

mm 48 50 55 80 110

Capacity, ml. , 200 350 470 1750 3300
No. in original

barrel 216 168 132 36 12

Each $.22 .25 .44 .80 1.60

107c discount in dozen lots, 25 9< dis-

count in original barrels. 250 mm. size

less 25'/' in 1 doz. (1 barrel) lots.

UJILL CORPORATION
ROCHESTER, N. V.

THE WISTAR INSTITUTE

BIBLIOGRAPHIC SERVICE
ABSTRACTS IN BOOK FORM

VOLUME 8

Issued December. 1936

Abstracts with Authors' and Analytical

Subject Indices

Covering

Abstract Cards no. 4920 to no. 5864, inc.

Laboratory Service Cards no. 507 to no. 518,

inc.

Issued from lanuarv 1, 1934 to December
31, 1935."

Price $5.00

With liberal discount to subscribers to the
Bibliographic Service Cards

Special Offer: Vols. 1 to 7 inc. $20.00

Addiixs nuhscriptions tn

THE WISTAR INSTITUTE OF ANATOMY
AND BIOLOGY

36th Street and Woodland Avenue
Philadelphia, Pa., U. S. A.

Bacteria free filtration problems
solved by the use of H^i^TT^l

JENA Fritted Glass p ^j

Filter Funnels fe^^
Tliese funnels are made with .a disc of i~>

porosity witli an average pore diameter of

1..5/1000 mm., over a disc of S3 porosity.

They are being used successfully for

bacteria free filtration of broths contain-

ing Bacteria coli, Bacteria dysenteiiac

(Sliiga), Bacteria typhosum, Hemophilus
influenzae, Proteus vulgaris, Vibrio cliol-

erue, and numerous other organisms.

Porosity
Diam. of disc
Height abov<
Capacity, cc

Price

5/3

S4.00 $7.50 $13.50

Other forms available on special order.
At all leading laboratory supply dealers.

Detailed iiifornuitioii on hacteriapronf filters and our
catalogue '232 LE will he sent upon

FISH-SCHURMAN CORPORATION
250 East 43rd Street, New York City

U. S. Agents. Jena Glass Works, Schott &. Gen.

Fish-Schiirma
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Lincoln, Nebraska

Turtox Collecting Nets
at New Low Prices

Rising prices have not affected Turtox Col-

lecting Nets—on the contrary many sub-

stantial price reductions have been made.

For example:

Bueno Water Dip Net with 5-foot handle
was $4.50 and now is $3.50.

These price reductions are announced in our
1937 Collecting Equiptncnt Bulletin

Ask for your copy today.

TURT0fWQ|UCTS

1
The Sign of the Turtox

Pledges Absolute Satisfaction

General Biological Supply House
( Incorporated)

761-763 East Sixty-ninth Place CHICAGO
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Spencer Optical Quality

is made available through

Mechanical Refinements
• Tlie scientifically formulated optical system, precise optical workmanship and thor-

ough inspection of optical assembly are translated into practical value by the conveni-

ence, accuracy and stability of Spencer Mechanical features.

1. The perfectly proportioned stand and arm rigidly

preserves the relationship of all parts of the op-

tical system.

2. The rack and pinion coarse adjustment and the

.Spencer micrometer screw-type fine adjustment

focus body tube optics with precision..

3. The fork-type substage holds the substage equip-

ment in positive alignment with the body tube

optics while making the substitution of condens-

ers and the use of dark field illuminator much
more convenient.

4. The dual-cone type nosepiece, with twice the

orflinary bearing surface, keeps the objectives in

positive alignment.

5. The carefully fitted and lubricated surfaces of

sliding parts—body tube, substage and mechani-

cal stage—aid in maintaining the e.xact optical

alignment.

These mechanical features extend Spencer "New Instrument Accuracy" into a lifetime

of use.

Spencer Lens Company
Buffalo S New York

SPENCER LENS COMPANY
Dept. J-7-7b, Buffalo, N. Y.

There is a Spencer Microscope exactly fitted to your type of work. Check the

booklet that interests you and return this coupon:

n Medical Microscope. Folder M-76; D Research Microscope, M-66;

n Low Power Binocular Microscope, M-67; D Accessories, M-69

n Hospital Instruments.

NAME

ADDRESS



Photograph by M. Schalk
"ATLANTIS" SETTING SAIL OFF MARTHA'S VINEYARD

TV,„J'!?^
re/eareh and exploration ketch of the Woods Hole Oceanographic Institution which left onIhursday for the Sargasso Sea (35° Latitude, 67= Longitude) some 350 miles from Woods Hole.
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THE WORK AT THE SCRIPPS INSTITU-
TION OF OCEANOGRAPHY
Dr. H. U. Sverdrup, Dirgcto.r

:rf''

The Scripps Institution of Oceanography has,

as known from previous articles in The Collect-
ing Net (No. 8. 1933; No. 5, 1936) a large resi-

dent staff and a research program which is con-

ducted continually through the year. Visitors

come to the Institution during every part of the

year but for obvious reasons

the summer is the season in

which the Institution has the

greatest number of visiting

scientists. These come after

having made special arrange-

ments with a member of the

staff witli whom they wish to

work, or in order to take up
a special problem of their

own.

A summary of the biological

research at the Scripps Insti-

tution was given by Dr. Zo-
Bell in The Collecting Net
No. 5, 1936. Since no essen-

tial change has been made in

this part of the Institution's

program, it seems unnecessary
to give an account of the

studies which are in progress
in the various divisions. One

M. ^. f . Caleiibar

TUESDAY, July 20, 8:00 P. M.
Seminar: Dr. L. G. Barth: "Chemi-

cal Stimulation of the Amphibi-
an Ectoderm."

Dr. Viktor Hamburger: "Limb Bud
Transplantation in Chick Em-
bryos."

Dr. Oscar E. Schotte: "Adult Or-
ganizer.s and Their Action in

Adult Tissue."
Dr. L. S. Stone: "The Development

of a Salaman9er; Amhlystoma
puiu'tutiim. '

'

WEDNESDAY, July 21. 8:00 P. M.
Lecture: Professor Edgar Allen:

"Ovulation in Mammals and In-
ternal Secretions Involved."

FRIDAY, July 23. 8:00 P. M.
Lecture: Dr. Leonor Michaelis:
"The Pi-oblem of the Oxidation
of Organic Compounds and Its

Catalysis under Biological Con-
ditions."

ELECTRICAL POTENTIALS OF THE
HUMAN BRAIN

Dr. E. Newton Harvey
Professor of Biology, Princeton University

If small metal electrodes are fastened to the

scal]3 of a person, connected with a high gain

amplifier, and the resulting electrical potentials

observed or recorded, it is found that regular

rhythmic changes in potential occur of five to

several hundred microvolts

amplitude and one to .03 sec-

onds duration. They come
from the cerebral cortex and
give us an objective method
of investigating activity of the

brain. The most interesting

and best known of these

rhythms has a frequency of

about 10 per second and is

called the alpha rhythm. It is

affected by vision, emotional

states, sleep and many other

conditions. It is most appar-

ent in some persons lying

c|uietly with eyes closed and
immediately disappears if the

eyes are opened to view^ an ol)-

ject.

A series of over 200 records

with 70 individuals of all ages

has demonstrated that these
noteworthy e.xpansion has, however, taken place, potentials of the brain recorded from similar posi-
In cooperation with the U. S. Navy's Bureau of tions on the scalp of normal persons differ greatly
Construction and (Continued on page 59) in pattern. Two types of individuals, with every

4C Ou< jy
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WOODS HOLE PHOTOBIOLOGY
(THE COLLECTING NET welcomes contributions for this page. Staff pictures shown except where

credit is given in parentheses).
Left to rig'ht: Top row, Ice on Great Harbor and an unhappy expression (Weber); Dr. and Mrs.

Jean Brachet; Seal siesta in the Fisheries' pool (Weber); Second row, The Yalden sundial with Mr.
Rutherford Boyd, artist, and Mr. Robert A. Baillie. sculptor; The south face of the dial and Mr. Baillie;
Dr. Oscar Schotte and Dr. Chas. Packard; Third row, Dr. Viktor Hamburger; A hot day on Breakwater
beach; Great Harbor from "The Collecting Net" office; Dr. Rudolf Hober; Mr. Columbus Iselin; Fourth
row. Dissection on torpedo ray by Dr. Abby Turner (Chambers); Dr. Gary N. Calkins; Dr. G. H. Parker;
"Atlantis" under Diesel power setting out for Sargasso sea on July 8; F'ifth row, The turnbridge of the
Fisheries' enclosure at dusk (Weber); Old clothes dance at MBL Club, 1936; Two viewpoints on the
beach situation.
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possible intergrade, can be distinguished ; at one
extreme the type with ahiiost continuous pure al-

pha (ten a second) rhythm; at the other the type

with practically no alpha rhythm but with less

regular higher frequency, so called beta potentials.

One interesting case was observed of no alpha

rhythm except for a few seconds after the eyes

had been closed. This appeared whether the

room had previously been lighted or was com-
pletely dark.

During sleep, the potential patterns change
completely. They are so characteristic that they

may be used as a criterion of states or depth of

sleep. In a person showing continuous alpha

rhythm we may distinguish the following states,

described in the order in which they appear as a

person sleeps:— (A) Interrupted alpha, i.e., more
and more marked interruption of the alpha rhy-

thm ; ( B ) Loxv voltage, complete disappearance

of the alpha activity with only low voltage changes
of potential; (C) Spindles, the record slightly ir-

regular with short 14 per second rhythms or

"spindles" every few seconds; (D) Spindles plus

random, random potentials plus short bursts of 14

per second rhythm
;
(E) Random, the spindles be-

come inconspicuous but the large random poten-

tials persist and come from all parts of the head.

The non-alpha type of person passes into the

same states of sleep as the alpha type but it is

difficult to distinguish states A and IB. State B
is characterized by less high frequency potentials.

During a night's sleep or an afternoon nap,

there is a continual shift of the person from one
state to another. The changes are usually sud-
den but may be -gradual, especially from C to D
and from D to E. There is no evidence of a con-

tinuous curve of sleep although it is more difificult

to awaken a person in states D and E. The
changes in state of sleep may be plotted against

time and give a sleep record or hypnograni.

Movements may occur without any change in

state of sleep and a change in state of sleep may
occur without moveiuent but occasionally the two
are connected. After a movement the state usu-
ally changes upward and, when in the B state, al-

pha rhythm for a few seconds (A state) almost
always occurs after a movement.

.Stimuli or disturbances may shift tiie state of

sleep suddenly. The shift is always upward, from
one state to the next above or one or two states

may be skipped. Lack of a continued stimulus to

which a sleeper is accustomed may act as a dis-

turbance. Changes in state of sleep have been
observed with no detectable external stimuli, but
internal changes may be responsible. The case of

changing a state of sleep depends on which state

the subject is in, changes appearing less and less

frequently as the sleeper approaches the E level.

These changes in state as the result of stimuli are

frequently but not always accompanied by move-
ment.

Finally it must be emphasized that changes in

pattern of brain activity after a stimulus are not
the direct representation in the cortex of iiupulses

from that particular sensory pathway but repre-

sent changes in state of cortical activity over wide
areas. This is particularly evident in sleep. Thus
a sound may result in the appearance of alpha
rhythm for a few seconds but we interpret this as

representing a change in level of consciousness
rather than a direct effect of the sound stimulus.

Evidence from two sleepers who awoke after

dreanu'ng lead us to believe that dreams occur in

the B state but are not represented by any pecu-
liar type of potential.

(This article is based upon an evening lecture pre-
sented at the Marine Biological Laboratory on July
9. The investigations were carried out at the
Loomis Laboratory, Tuxedo Park, in collaboration
with Mr. Alfred L. Loomis and Mr. Garret A. Ho-
bart III).

DISCUSSION OF THE LECTURE OF DR. HARVEY BY DETLEV W. BRONK, DIRECTOR OF THE
JOHNSON FOUNDATION, UNIVERSITY OF PENNSYLVANIA

We have derived much of our knowledge con-

cerning the properties and mechanisms of nervous
tissue from a study of its bioelectric phenomena.
For the action potentials are important signs of

the intimate processes involved in the action as

well as convenient indicators of the transmitted

impulse. It is reasonable to assume therefore

that the electrical studies of cerebral processes

described in such an interesting and lucid manner
by Professor Harvey will yield valuable informa-
tion concerning the activity of the corte.x and the

nature of the events involved in that activity. It

should he an especially valuable tool for securing

clues as to the mechanism of such obscure prob-

lems as sleep.

Rhythmicity is characteristic of the nervous

system. The brain and spinal cord are continu-

ally subjected to series of rhythmically recurring

afferent impulses, the motor nerve cells rhythmic-
ally discharge impulses to the effector organs, and
in many cases these discharges are rhythmically

interrupted to give a second periodicity as in the

case of the respiratory and sympathetic motoi
nerve cells. But it was scarcely to have been ex-

pected that electrodes recording the activity of

vast numbers of neurones with diverse functions

would reveal periodic fluctuations of potential in-

dicative of synchronized activity. One of the

major problems in this field is accordingly an ul-

timate analysis of the factors responsible for the
synchronized excitation of many nerve cells.
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An adequate understanding of that problem
will undoubtedly develop from two lines of attack.

The first is that of electroencephalography as de-

scribed by Professor Harvey and the otiier is a

study of tlie activity of the individual neurones

and synapses. Out of the axon and cell potentials

tile electroencephalogram is compounded and in

terms of those constituent events we shall eventu-

ally be able to interpret the evidence recorded
from tiie unexposed iuinian cereljrum.

THE WORK AT THE SCRIPPS INSTITUTION OF OCEANOGRAPHY
(('(IlltijllK'd f

Repair a systematic study of the organisms

whicii cause fouling of ship's bottoms is being

initiated. Tlie Bureau of Construction and
Repair has secured the assistance of Mr. W.
Forest Whedon and will take care of his direct

expenses for instruments and materials, while the

Scripps Institution will provide laboratory space

for his work and place the facilities of tlie Insti-

tution at his disposal. Mr. Whedon will work in

close contact witii Professor W. E. Allen and Dr.

Claude E. ZoBell, both of whom have conducted

studies of tlie "fouhng organisms." The Institu-

tion had to drop this special investigation from its

program owing to lack of funds and the necessity

of attacking other problems which appeared to be

of greater interest to the whole program. Thanks
to the cooperation of the Navy, it is now possible

to take the problem up again and it is hoped that

the cooperation will continue over a series of

years and that the investigation will render results

of practical application,

A new feature has been introduced in the sum-
mer activities of tlie Institution, Previously the

instruction at the Institution has been limited to

graduate instruction leading to a doctor's degree

in oceanograpliy. It was felt that it would be

highly desiraljle that graduate students who come
here for advanced work have a general knowledge

of the whole field of oceanography. In order to

fill this need a lecture course. "Introduction to

Oceanography," is now being offered during the

summer session of UCLA. The course is entered

as an upper division undergraduate course, ex-

tended over six weeks with ten lectures a week.

It is being conducted by Drs, Fleming, Johnson
and Sverdrup, who deal with the geographical

features of the oceans, sedimentation, chemistry oi

sea water, the movements of sea water, and the

organisms in the sea. This summer the attendance

is small but we hope to obtain a larger number of

students when the course is better known and we
hope that it will be taken not only by students

who wish to specialize in oceanography but by

others who are interested in learning more about
the sea.

In connection with the question of instruction

it should also be mentioned that in the future

students can work at the Scripps Institution to-

wards a degree in fields of study offered by groups
of departments of the University of California,

such as microbiology or comparative physiology.

The Institution's work at sea has been seriously

handicapped during the last winter since on No-
vember 13. 1936, the Institution's research vessel,

the Scnf>ps. was lost owing to explosion and fire.

The Institution shall not have any possibility for

operations at sea during the coming summer but
it is hoped that such opel-ations can be continued
on a larger scale from the beginning of the fall.

In April this year Mr, R, P, Scripps, who's gen-
erous support has been invaluable to the Institu-

tion, bought the 104 foot long auxiliary schooner
Serena and placed a substantial sum at the dis-

posal of the Institution for remodelling this ves-

sel and equipping it for oceanographic work.
The remodelling, which includes installation

of a 24 horse power diesel auxiliary motor,
building of a small deckhouse with a deck
laboratory, and re-arranging the quarters be-

low deck in order to obtain laboratory space,

is at present well imder way. The boat will

have sleeping accommodations for a crew of nine

(if necessary] and a scientific party of six. On
shorter cruises four more berths can be arranged.

It will be equipped with three winches, one carry-

ing 20,000 feel of % inch wire to be used for

deep sea trawling, dredging and anchoring, one
carrying 20,000 feet of "'/;{:; inch wire to be used
for obtaining water samples and temperatures,

and one carrying 7,000 feet of wire to be used
principally for vertical net hauls. All winches
will be equipped with electric motors of sufficient

power.
In tlie coming winter the new research vessel

will lie used for two different purposes. A sj's-

tematic studv of the waters off the coast of Cali-

THE COLLECTING NET has been entered as second-class matter July 11, 1935, at the Post Office
at Woods Hole, Massachusetts, under the Act of March 3, 1879. It is devoted to the scientific work at
marine biological laboratories. It is published weeKly tor ten weeks between June 1 and September 15
from Woods Hole and printed at The Darwin Press, New Bedford. Its editorial offices are situated on
the third floor of the Woods Hole station of the United States Bureau of Fisheries. Between June 1

and October 1 communications should be addressed to Woods Hole, Massachusetts; at other times they
should be directed to THE COLLECTING NET, Garrison, N, Y. Single copies cost 30c; a subscription
(containing not less than 280 pages) costs $2.00.
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fornia will be commenced. The area which is to

be covered will depend upon the experiences

gained but it is probable that we will concentrate

our studies in the region between San Francisco

and San Diego and to a distance of two to five

hundred miles from the coast. During the first

cruises the emphasis will probably be placed on
the physical-chemical investigations but gradually

a survey of the marine life will be undertaken.

A second study will deal with certain features

of the submarine geography off the coast of Cali-

fornia. This will be conducted by Dr. F. P.

Shepard who, for this purpose, has obtained a

grant from the Geological Society of America and
who will have the disposal of the Institution's new
vessel during approximately six months of the

coming year. Dr. Shepard will stay at the In-

stitution from September 1.

Thanks to the cooperation of the California

State Fish and Game Commission the Institution

has been able to undertake a considerable amount
of work at sea during this spring and summer.
The Fish and Game Commission is interested in

all questions concerning sardines and wished, in

connection with certain studies, to obtain more
definite information as to the character of the sur-

face current in the offshore region between Point

Conception and San Diego where great quantities

of sardine eggs and larva generally are found in

and after the spawning season. For this purpose
the Commission proposed to undertake a large

scale drift bottle experiment during which sealed

bottles should be thrown out from a number of

stations scattered over the field. It was hoped
that a number of these bottles would drift ashore
and that the enclosed cards would be returned to

the Office of the Commission. Wlien these plans

were discussed it was suggested that the SIO

should cooperate and occupy about thirty oceano-
graphic stations during each of the three cruises

which were planned. The stations should be
located on four lines running nearly at right

angles to the coast and to a distance of 140 to 160
miles such that the outer stations would be well

beyond the continental slope. At all stations sa-

linity, temperature, and oxygen should be deter-
mined at different levels from the surface and to a
depth of 2000 meters, or to the bottom if the dis-

tance to the bottom was less than 2000 meters.
The three cruises have now been completed,

one in the beginning of April ( one in the middle
of May, and the last in the beginning of July. The
first two cruises have already given a great
amount of interesting information. Bottles have
been recovered only from stations near the coast
and the drift of these bottles is in perfect agree-
ment with the surface currents which have been
computed on the basis of observed temperatures
and salinities. At some distance from the coast

but inside of the continental slope large irregular

eddies occur in the area which has been assumed
to be one of the major spawning grounds of the
sardines. Eggs and larva will probably remain in

this region for a long time. The results also
throw light upon the mechanism of upwelling and
upon the manner in which nutrient salts are
brought to the surface. The present results indi-

cate that the upwelling water which is rich in nu-
trient salts is not carried to any great distance

from the coast but remains within a relativelv

narrow belt of water. If this is true it has great

bearing on the biological problems off the coast.

These results are very suggestive ; they indicate

a number of problems, some of which we hope to

be able to attack systematically when oiu" new re-

search vessel is readv for work at sea.

THE EFFECTS OF FATIGUE DUE TO MUSCULAR EXERCISE ON THE PURKINJE
CELLS OF THE CEREBELLUM OF MICE AT VARIOUS AGES

Dr. Warren Andrew
Teaching Fellow in Anatomy, University of Georgia Medical School

The problem of morphological changes in nerve
cells as the result of functional activity has been
studied by a number of investigators, beginning
with the latter part of the past century and con-
tinuing to the present day. Neverdieless. the

question still remains open for dispute not only as

to what changes occur due to activity but as to

whether any such changes do occur.

In 1892 C. F. Hodge found a decrease in size

of cells and nuclei as the result of fatigue. In
1909 David H. Dolley made a rather elaborate

presentation of the results of his study of the Pur-
kinje cells of dogs fatigued in a treadmill. He
listed 13 "stages" through which the nerve cell

passes in activity and fatigue, ending in an en-

larged, "edematous," hypochromatic condition.

Those of the earlier investigators who carried

out the most careful work have stressed the point

that certain factors must be taken into account.

Among these is age. In 1892 Hodge said; "In
order to properly define the results already ob-

tained, it will be necessary to know two things

:

I . Exactly what changes take place in nerve cells

under variations of food and water supply. 2.

What changes, if any, take place in nerve cells

from birth to death from old age, from rejuvena-
tion to senescence."

The present experimental work is based on two
years of work carried on previously in which the

Purkinje cells of the cerebellum of mice and rats

were studied from the time of their differentiation

up to and including extreme senility of the indi-
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vidual. In very young animals the cells possess

smooth outlines, clear nuclei, and densely packed

Nissl substance. In young adults the Nissl sub-

stance is abundant in the form of discrete granules,

the nuclei are easily differentiated from the cyto-

plasm under the low power of the microscope and

the cell outlines are smooth. In senile animals the

cells frequently contain little or no Nissl sub-

stance, the nuclei are basophilic, making it diffi-

cult to distinguish them from the cytoplasm under

low power magnification, and the outlines of cells

and nuclei are often jagged and irregular.

Since the cause of much of the uncertainty

existing in the field seems to me to be due to the

complexity of procedure and presentation of re-

sults of earlier workers, the procedure and record-

ing of results in the present work were made as

simple as possible. Sixteen black mice were used.

"Fatigue" in this work means complete exhaus-

tion brought about by forced running in a motor-

driven rotary cage. For each fatigued animal, a

control animal of the same brood was killed at the

same time and the tissues from the two animals

carried through the technical processes together.

The animals represent a range of ages including

pairs of 23 days, 25 days, 43 days, 46 days. 98

days, 101 days. 746 days and two animals with

marked signs of senility—of 744 and 746 days,

killed without fatiguing. In each case 100 cells

were examined, these cells being taken from cor-

responding parts of corresponding convolutions of

the two animals.

In one pair only, the youngest, there occurred

a decrease in the size of the cells. In the 43 day
old pair, the cell-size remained about stationary,

while in the remaining five pairs the cell-size was
distinctly increased.

The number of hypochromatic cells increases

steadily as we pass from the young to the senile

animals and also as we compare the exhausted to

the fresh animals among the adult and senile mice.

There is also a great increase in the number of

basophilic as contrasted to clear nuclei when we
compare the older to the younger animals and
also when we compare the exhausted to the fresh

animals among adult and senile mice.

The binucleate condition of the Furkinje cell

is found to be a phenomenon of senility, no such

cells having been seen in younger animals, while

they are present in all four of the senile specimens

examined.
The two major conclusions to be drawn from

the present work are : 1 . There are morphologi-

cal changes in nerve cells as the result of fatigue

carried to exhaustion, consisting primarily in a

loss of Nissl material, an increased basophilic

property of the nucleus and an increased average

cell size. 2. Tlie differences between the Fur-

kinje cells of senile and of young animals are far

more marked than are those between exhausted

and fresh animals of the same age.

LOCALIZATION IN THE OCULOMOTOR NUCLEI OF THE GOLDFISH

Mr. Zareh H.adidian. Mr. Milton S. Dunn and Dr. Roland Walker
Rensselaer Polytechnic Institute

In mammals having binocular vision various

authors have described the subdivision of the ocu-

lomotor nuclei into centers for the individual eye

muscles. On the basis of the anatomical relations

between these and the trochlear and alxlucens

nuclei, attempts have been made to interpret the

mechanism for the observed coordination of eye

movements. In the goldfish not only do the

oblique and rectus muscles bear different relations

to the optic axes, but also the two eyes have a

linked coordination different from that in binocu-

lar vision, so that entirely different sets of eye

muscles must be physiologically associated as syn-

ergists. The oculomotor nuclei of the goldfish

were studied with respect to the position of cells

innervating the individual muscles to see whether

there is any pattern which might be correlated

with the type of eye coordination.

The method used was a study of chromatolysis

in the oculomotor cell bodies about two weeks after

damage to peripheral structures. In normal ani-

mals there was a negligible percentage of cells

showing advanced stages of degeneration and in

animals from which both eyes had been removed

practically all the cells were markedly chromato-

lyzed. There were no clianges in the nuclei studied

after removal of the contents of an eyeball. When
one orbit was carefull)' cleaned out, thus insuring

damage to all fibers of the oculomotor and troch-

lear nerves of that side, about half of all the oculo-

motor and trochlear cells of both sides showed de-

generative changes. Chromatolysis in the troch-

lear nucleus was almost entirely contralateral,

while the degenerate oculomotor cells were about

70% homolateral. Only 10-157c' of the chromato-

lysis in the dorsolateral parts of the oculomotor

nuclei was crossed, but in the ventromedial parts

about half the cells on each side were degenerate.

The branch of tiie III nerve to the inferior

oblique is the only one readily accessible to in-

dividual operation, but the results of cutting this

branch were closely similar to those of cutting the

inferior oblique muscle itself. So, for the rest of

the localized operations, no attempt was made to

reach the nerve directly, but chromatolysis was

studied after sectioning the anterior rectus, in-

ferior rectus, or superior rectus muscles.
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Chroniatolysis after damage to the inferior

oblique muscle or its nerve is about 80% homo-
lateral, with a slight tendency toward ventro-
medial localization. For the anterior rectus de-
generation is about 60% homolateral with no
localization. The inferior rectus shows about
85 '7' homolateral degeneration, with definite lo-

calization in the dorsolateral nucleus anteriorly

changing gradually toward the ventromedial nu-
cleus posteriorly. The superior rectus has only

about 20% homolateral cells and the contralateral

group is localized in the ventromedial nucleus.

A consideration of these results leads to the

conclusion that since there is poor definition of

cell groups and scattering of cells for any one
muscle throughout the nucleus, any merely ana-
tomical studies of oculomotor localization are in-

adequate for the understanding of the type of eye
coordination in the goldfish.

(This article is based on a seminar report given
at the Marine Biological Laboratory on July 13).

SOME NEW OBSERVATIONS ON THE SECRETORY ACTIVITY OF NEURONS
Dk. Ernst Scharrer

In charge oj the Neurolncjisclns liistitiit, Frankfurt

Xerve cells having more or less the appearance
of secretory cells have a wide distribution. Among
the invertebrates they have been found in anne-
lids, molluscs, crustaceans and insects. In the

vertebrates active secretory cells are chiefly found
in the diencephalon of selachians, teleosts. amphi-
bia, reptiles and mammals including man. In the

bony fishes, gland-nerve cells have also been found
in the nucleus of the nervus terminalis. in the

midbrain and, in some genera, in the caudal re-

gion of the spinal cord. The latter ones are spe-

cially well developed in selachians (Speidel 1919.

1922). All stages can be found from typical

nerve cells, with only a few granules in their cyto-

plasma in some species, to cells with a spectacular

formation and storage of droplets of a colloid-like

substance. There are even cases such as the

Mediterranean fish Cristiceps where the nerve

cells in the so called "diencephalic gland" are

transformed into gland cells lacking any nervous

character. A marked nuclear polymorphism is

also typical for many gland-nerve cells and peri-

cellular as well as endocellular blood capillaries

are often observed in the secretory diencephalic

nuclei of vertebrates.

Observations of this kind, even when based on
so much material as this, would not be sufficient

to prove the glandular function of the cells in

question. It must be shown that there is a func-
tional cycle in the production of the colloid ma-
terial by the nerve cells in the neurosecretory re-

gions of the nervous system. This has been done
on the diencephalic gland (Nucleus praeopticus)
of the American toad {Bnfo ainericanus). Sec-
tions through the diencepiialic gland of the toad
show all stages from the first appearance of fine

granules in the cytoplasma of the cells, which
stain brilliantly orange in Azan preparations, to

bigger droplets which finally are extruded and lie

as colloid masses among the cells. This cycle can
clearly be shown and the identity of those process-
es in nerve cells with the different stages of secre-

tory activity in gland cells seems sufficiently dem-
onstrated.

The physiological meaning of the gland-nerve
cells is still unknown and a wide field for future

investigations seems to be open.

(This article is based upon a seminar report given
at the Marine Biological Laboratory on July 13).

SYNAPTIC TRANSMISSION IN THE SIXTH ABDOMINAL GANGLION OF THE
CRAYFISH

Dr. C. L.^dd Prosser

Assistant Professor oj Physiology, Clark University

Transmission through the sixth abdominal

ganglion of the crayfish was studied by simultan-

eous recording of impulses entering and leaving

the ganglion in response to stimulation of caudal

sensory hairs. Flexion of one hair gives rise to

one sensory impulse. To set off one efferent unit,

however, summation of two to four afferent im-

pulses in different fibers is necessary. No effer-

ent neurone is excited by one incoming impulse.

When several efferent units are excited more af-

ferent impulses are required to activate the first

efferent unit in a response than to activate later

ones. Thus both convergence and overlap play a

part in conduction through this ganglion.

Ganglionic delays range from 3 to 30 msecs. as
measured from the time the first sensory impulse
enters the ganglion. Most of the fastest units

show delays of 5 - 6 msec, and later ones fall in

groups which are multiples of the first. This mul-
timodal distribution of delays is interpreted as in-

dicating the existence of internuncial neurones.
A given unit may show fluctuation of 2 - 3 msecs.
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in synaptic delay. The afferent neurones respond

to stimuli separated by intervals as short as .01

sec, whereas the efferents show recovery times of

.05 to .1 sec. This synaptic recovery time is

longer than that of the fibers, hence no relatively

refractory period of the synapse can be detected in

the responses of the individual efferent units.

There are no connections from tactile receptors

across the ganglion to contralateral efferent nerves

of the sixth segment.

Acetylcholine and eserine have no facilitating

action upon the synapse. Eserine is toxic in higli

concentrations. Nicotine blocks conduction
through the synapse. Excess potassium reduces

action potentials in the afferent fibers and may
block them before affecting the synapse. Adrena-
line acts similarly to excess potassium.

It is concluded that those humoral agents which
mediate transmission in some mammahan ganglia

do not have a similar action in this crayfish gang-
lion.

(This article is based upon a seminar report pre-
sented at the Marine Biological Laboratory on July
13).

DEPARTMENT OF PUBLICATIONS

A STORY OF THE FIRST ZOOLOGIST IN ALASKA

GEORG WILHELM STELLER. THE PIONEER OF
ALASKAN NATURAL HISTORY. By Leonhard
Stejneger. Hai'vard University Press, 1936,
XXIV. G23 pages; frontispiece, 29 plates, index.

$6.00.

This book is much more than the biography of

a famous naturalist who, under the auspices of the

Imperial Russian Academy of Sciences, made
pioneer zoological and botanical investigations in

Siberia, Kamchatka, the Bering Sea and was the

first European scientist to set foot on Alaskan
soil. Stejneger's book written with remarkable
care and representing the results of many years of

studies and search for the original documents
scattered over the three continents and buried in

the archives of at least four different countries,

gives to the reader a vivid picture of life in Ger-
many and Russia, as well as a detailed account

of the most unusual experiences of the great zool-

ogist.

During the second quarter of the 18th century

unprecedented opportunities presented by the re-

cently established Russian Academy of Sciences

in St. Petersburg attracted large numbers of

young and old European scientists lured to the

Empire of the Tzars by good salaries, adventure

and the possibilities of large scale explorations in

the theretofore unknown eastern part of Europe
and Asia. In 1734. to this Mecca for adventurous

explorers, came Georg Steller, none too well pro-

vided with worldly goods but well supplied with

hope, energy and a splendid education received in

the universities of Wittenberg and Halle. It was
not, however, an easy matter to obtain a scientific

position in the Academy as he had hoped, and the

young naturalist was fortunate to be introduced to

Archbishop Theophan, a famous preacher, writer,

scholar, and friend of the late Tzar, Peter the

Great. The Archbishop installed him in his own
household. Elated with his good fortune and not

familiar with Russian conditions, Steller painted

his success in glowing terms considering his posi-

tion equivalent to that of a "Leibmedicus," over-

looking the fact that Theophan, a very sick man,

had already iiis own personal physician. He could

not have found, however, a more powerful and
benevolent protector who highly recommended
the young naturalist as a most fitting candidate

for a position of naturalist in the second Kam-
chatka Expedition. From this time on Steller's

life and achievements were intimately connected
with this ambitious project which assumed gran-
diose proportions and lasted for nearly a decade.

Developed in 1732, the project comprised the fol-

lowing: "Nautical survey and mapping of the en-

tire area of northern Asia and adjacent parts of

America down to California ; the coast of the Arc-
tic Ocean to be chartered ; astronomical positions

were to be established throughout Siberia ; two
vessels to be built on the coast of eastern wilder-

ness and the still doubtful relation between the

two continents was to be cleared up definitely

;

three other vessels also to be built and equipped

out there, were to survey Kuril Island, Japan, and
other areas of eastern Asia." Furthermore, the

scientists attached to the expedition were directed

to make geological, biological, ethnological, an-

thropological, linguistic and historical surveys of

the same territory. Three members of the Aca-
demy, De la Croyere, Muller and Gmelin were
already exploring Siberia in 1737 when Steller

was appointed "adjunct in natural history" at a

salary of 660 rubles a year and began liis east-

ward journey and explorations in the Siberian

wilderness.

Stejneger's book takes you through numberless

adventures experienced by Steller and otlier mem-
bers of the expedition depicting the remarkable

perseverance and explorer's urge which drove this

man of tremendous will power and determination

through almost unsurmountable difficulties. One
begins to share the author's admiration of his

hero when reading the account of the discovery of

Alaska and the results of less than half a day's

sojourn (July 17, 1841) on Kayak Island. After

lengthy arguments with Bering, the leader of the

expedition, Steller was permitted to accompany
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a landing party sent to bring a supply of fresh

water. He spends six hours in hectic collecting,

recording and exploring and sitting for one hour
on the beach while waiting for a boat, writes his

famous paper, "Catalogus plantarum intra sex
horas . . . observatorum," the first scientific paper
relative to Alaska. The return voyage was an
unlucky one. The ship "St. Peter" was wrecked
and beached on what is at present known as Ber-
ing Island, named for the gallant leader of the ex-
pedition. The shipwrecked crew abandoned the

vessel and for eight and a lialf months lived in

huts dug in sand banks. Scurvy developed and
out of 78 officers and men, 31 died, including
Bering. The morale of the crew was gone, and
discipline was maintained with great difficulty.

Under these hardships and agonizing sufferings,

Steller continued his explorations, collecting mam-
mals, birds, fish, and mollusks ; describing new
forms and giving accounts of their habits. After
many unsuccessful efforts the crew was fortunate

in killing a sea cow, or northern Manatee, an ani-

mal now extinct. Steller was the only naturalist

to see this remarkable animal alive. He observed
and described its mode of living and gave an ac-

count of its anatomy. One stands amazed at the

work accomplished by this remarkable man under
the difficulties which now-a-days would probably
be unsurmountable to scientists accustomed to the

luxuries of the modern laboratories. How would
one like to make anatomical dissections of a 30
foot animal under the following conditions ? "The
weather at the time of capture," writes Steller,

"was almost constantly rainy and cold. The ob-
servations could only be made in the open air and
during a certain stage of tides of the sea. Packs
of most despicable Arctic foxes were tearing with
their vile teeth and stealing everything from under
my very hands, carrying off my papers, books and
inkstand while I examined the animal, and ripping
it while I was writing."

Besides the study of sea cows, Steller made
numerous observations on other animals and
plants of the island accumulating large numbers
of dried preparations for which there was no room
in a small boat which was built from the wreck of

the "St. Peter." All this precious material was
left on the uninhabited island to be devoured by
the bold foxes which had so greatly annoyed him.
With the manuscripts and dried seeds of Ameri-
can and Bering Island plants, he managed to take
along only a pair of the horny palatal plates of the
sea cow. Nearly 1 50 years later a complete skele-

ton of the animal was brought to this country by
his biographer who was sent to Bering Island by
Professor Spencer Baird, Secretary of the Smith-
sonian Institution and first Commissioner of Fish-
eries.

Steller made numerous observations on fur

seals, spending six consecutive hours in a little
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temporary hut built in the middle of a rockery
surrounded by the noisy males and their harems.
His observations on their matings, fights, parental
care, play of the new-born pups and their first at-

tempts at swimming and other actions described
in the report published 10 years later by the Rus-
sian Academy of Sciences, are so complete that

only a few additions and corrections were maae
a century later when the American Government
took possession of the Pribilof Islands and report-
ed on the fur-seal herd acquired by the United
States.

Steller's ornithological studies resulted in an-
other sensational discovery of the flightless spec-
tacled cormorant (Phalacrocorax pcrsl^lrilliitiis)

a large bird which like the sea cow, is known only
on Bering Island and has similarly been exter-
minated by ruthless hunting.

Enchanted by Stejneger's style and sympathy
for his fellow naturalist, the reader follows the
life of this great scientist with never fading inter-

est. The meticulous care of the author and his

attention to details of biographical study do not
interfere, as one would expect, with the high lit-

erary qualities of the book. From the first page
to the last chapters describing Steller's journey
home, interrupted by his arrest (due primarily to

misunderstanding and difficulties in communicat-
ing with the Government in St. Petersburg), and
finally his release and untimely death, this biog-
raphy reads like the most fascinating fiction. Yet
every event is fully corroborated by historical evi-

dence and use of the original documents. The
author should be given great credit for accuracy
and correctness in dealing with Russian history
of this period, not an easy matter for a person not
well versed in the intricacies of the Russian lan-

guage of the 18th century. The beginner and the
mature zoologist as well as the layman will great-
ly profit by reading this admirable and scholarly
book. —Paul S. Galtso'ff

Mr. Harold S. Peters, ornithologist and en-
tomologist of the U. S. Biological Survey, will

study the effect of the shortage of eelgrass on the
Atlantic brant at its nesting grounds on the Lab-
rador peninsula and Baffin Island. The shortage
of eelgrass, their principal food, has seriously af-

fected these birds.

Dr. C. W. Metz of the Carnegie Institution,

and family, are spending the summer at West-
moreland Depot, New Hampshire.

Profe.s.sor Elbert C. Cole, head of the de-
partment of biology and formerly in charge of the
M. B. L. invertebrate course, sailed on July 13
with a party of investigators and students for the
Barro Colorado Island Laboratory, Gatun Lake,
Panama Canal Zone. The group will undertake
scientific studies and make collections for Wil-
liams College.
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THE YALDEN SUNDIAL

On tlie waterfront in direct line with the axis

of the main building of the Marine Biological

Laboratory is the new vertical Yalden sundial,

which bears an inscription "Presented by Charles

R. Crane. 1937." The structure, carved of Bates-

ville marble from the Arkansas hills, the hardest

limestone in America, embodies an octagonal

theme in the broad base and seat encircling the

central pillar of the dial.

On the riser of the top step of the base facing

the east are the small letters, "Designed by J. Er-

nest G. Yalden—Rutherford Boyd." Dr. Yalden.

who died on February 22. 1937. before the erec-

tion of the dial now a memorial to him. was one

who built great achievement in his avocations on

a quietly constructive career as an educator. His

ideas on craft training as developed in the Baron

de Hirsch Trade School in New York City,

where he served as superintendent from 1894 to

1922, have found valuable application in similar

institutions elsewhere. As a designer, he was

constantly in demand in the construction of l)oats

and observatories. As an observer of variable

stars, he was recognized among other honors by

his election to the Royal Astronomical Society.

As an authority on dialing, he had no peer in

America.

Dr. Yalden had coni]3leted the dialing before his

death and the design was completed by Mr. Ru-

therford Boyd. Mr. Frederick Hammargren did

a portion of the sculptural execution, while Mr.

Robert A. Baillie cut the rest, including the dial-

ing and top, and had charge of the erection.

The squared shaft of the dial itself rises from

a massive octagonal pillar modified as a bench,

the whole resting on a twenty foot flat base

mounted by two low steps. The simplicity of the

creation is striking, design being completely sub-

servient to es.sential function, \^'ith elaborate ar-

chitechtural forms entirely absent, the only dec-

oration is a series of eight life-like carvings of

common marine forms on the facets forming the

back of the seat.

Time may be read on four vertical faces placed

as the sides of a fourteen inch cube. In this, the

dial resembles the Bavarian cubical dials of the

ISth centurx-. hut differs in being surmounted not

The summer meeting of the Genetics Society of

America will be held at Woods Hole. August 31

and September 1. On the evening of August 30

a lecture will be delivered by Dr. Boris Ephrussi

of the Institut de Biologic Physioco-Chimique,

Paris. Two sessions of the program will be de-

voted to round table conferences on "Different

methods of study as applied to problems of genet-

ics; results and purposes. (1) Descriptive meth-

by a fifth horizontal dial but by a small globe,

pierced with an arrow and marked by the meridi-

an hour circles. The structures of brass covered

with black baked enamel extending from the four

faces are "gnomons." Time is marked by the

shadow of the "style." the straight edge of the

gnomon, on "substyle lines" on the face. The
east face of the dial is marked by these lines in

quarter hours from 5:00 to 10:30 A. M.: south

from 6:00 A. M. to 5:30 P. M.: west from 1:00

to 7:00 P. M.; north from 4:30 to 7:00 A. M.
and 4:30 to 7:00 P. M. All four .styles and the

arrow piercing the globe are parallel, their inclin-

ation to the horizon being an angle equal to the

latitude of Woods Hole.

Since standard time for an entire belt of longi-

tude is the "sun time" of a certain meridian, cor-

rections must be made in the readings of ordinary

dials not located on the meridian. The engineer-

ing of Dr. Yalden produced a dial perfectly ad-

justed to W'oods Hole, corrected to give standard

time readings rather than sun time. The correc-

tion is most noticeable in an inclination from the

vertical of the noon hour line equivalent to the

angular distance from the 75 degree meridian.

The only correction then to be made in tefling

time by the Woods Hole dial is the derivation of

"mean standard time" from the "apparent stand-

ard time" readings. Due to the orbital motion of

the earth about the sun at a constantly varying

rate, apparent time and sun time differ by as

much as sixteen minutes and coincide around

April 15. June 15. August 31 and December 24.

A jjlate containing these corrections throughout

the year in chart form is mounted in the stone

seat of the dial.

The final tribute to the dialing of Dr. Yalden

is the accuracy of the finished monument. Dr. G.

H. Parker has checked the dial to a reliability of

within half a minute throughout the day.

Plans for the landscaping include gravel walks

bordered with blue stone separating four grass

plots, the whole surrounded by a square hedge of

Rosa riigosa.

Sealed in the base of the dial is a large insu-

lated jar, containing various mementos of the time

and place, typically publications and pictures.

—C. P. K.

ods in development. (2) Methods of experimental

morphology. (3) Radiation." These conferences

are being organized by Professor L. C. Dunn who
will act as leader in the discussions. The differ-

ent topics will be introduced bv : W. Landauer,

E. W. Sinnott. H. B. Tuckey. D. F. Poulson. B.

Ephrussi. E. Hadorn. M. Demerec and others.

One session has been reserved for demonstration

papers.
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NOTES AND NEWS FROM M. B. L. CLASSES

EMBRYOLOGY CLASS NOTES
Another busy week has gone by and the bud-

ding embryologists are taking their last looks at

Annehds and Molluscs. Dr. Packard closed his

lectures with an interesting talk on the "History
of Embryology" starting with Aristotle and fol-

lowing the various trends up to the present day.

Dr. Viktor Hamburger spent two lectures dis-

cussing the development of and the experimental

work done on Annelids and Molluscs. A third

was devoted to "The Experimental Analysis of

the Development of the Vertebrate Nervous Sys-

tem" based mainly on work done on the frog and
chick. Dr. Hamburger himself has done a great

deal of work in this field and as a result the talk

was of unusual interest. The work 'of the week
closed with the embryology of the squid. The
work was somewhat handicapped by the lack of

females in captivity. On Monday Dr. G. W.
Beadle introduced us to the closely linked field of

genetics when he talked on "Genes and the De-
velopment of Eye Color in Drosophila."

The annual excursion will have taken place by

the time of publication, but at the time of writing

it is still a day in the future. A committee consist-

ing of Gene Copeland, Paul Fogel, Charlotte

Gross, Barbara Leonard, Arch Logan, Gwen
Morgan and Emil Kotcher are in charge of mak-
ing arrangements. Lobsters and clams promise to

make the party a true beach port event, and will

give us mid-westerners a taste of real sea food.

—B. H. L.

PHYSIOLOGY CLASS NOTES

This week brought us lectures by Dr. Sichel on

single muscle fibers and by Dr. Hober on perm-
eability and osmoregulation. Now Dr. Chambers
has started on properties of isolated cells and is

doing his best to maintain the old Woods Hole
custom of informality at lectures, although not

quite to Tortugas levels.

In lab Dr. Hober's and Dr. Irving's work con-

tinues with new shifts. The COo determiners

have decided by now that Van Slyke was a pretty

clever little fellow and the cannulators are finding

the frog's kidney as tough a proposition as did

their predecessors.

Dr. Ohnell has completed his colossal counts on
Fundulus eggs and now two more students are

watching them with careful eyes. The Warburg
apparatus has been placed at the mercy of the

gentleman from Virginia and, inasmuch as Dr.

Ferguson has been down at Cold Spring Harbor,

we fear either little has been done or the appara-

tus is broken, for the Virginia accent h.is been

much heard on the tennis courts. —H. M.

PROTOZOOLOGY CLASS NOTES
A pure hard flame continues to burn in the

protozoology lab. All of the facilities of the vil-

lage are placed at our disposal and even nature
cooperates in our behalf. When electricity fails

in all other places it burns brightly for protozool-

ogists. Sunlight and heat are our loyal allies, for

they dehydrate protozoa and bathing suits with

impartial devotion. Slides, moreover, dry up
with astounding rapidity, thereby materially slow-
ing the actions of whizzing little paramecia. God's
in his heaven, the snail's on the thorn, and gra-

cious, goodness, what material might be found in

that snail

!

Dr. Calkins is giving a series of lectures on
factors underlying longevity in protozoa. The in-

dividual and its daily life was the subject of his

talks on July 7th and 12th. Here are involved

the relation of the organism to its environment
and the whole field of metabolism. We have had
a too brief glimpse of the work of Dallinger on
temperature adaptation in flagellates and of Loeb
and Jennings on the great question of tropisms.

Some of the gustatory habits of protozoa have
also been reviewed by us. Eight paramecia a day
for Didinium and spoonfuls of Halteria for Ac-
tinobolina are recommended unreservedly by Dr.

Calkins, the man who knows.
Literature on the kinetic elements of flagellates

and rhizopods was reviewed by Dr. Kidder in his

lecture July 8th. Whether the parabasal bodies

in termite flagellates are homologous to Golgi

material in metozoan cells ; whether or not the

parabasal body and other kinetic elements actually

have a nuclear origin ; the question of universal

occurrence of centriolar material ; the apparent

connection between flagella of Mastigophora and
axopodia of Rhizopods ; these and other subjects

were set before us—a long reach for some of us.

We in protozoology have been pleased to learn

that we are not to be held down or in any way
inhibited in our desires to follow various inter-

esting lines of endeavor. Of course, as Dr. Kid-

der says, there are a few minimum requirements

that it would be wise to fulfill before branching

out too far. As he runs over these briefly, the

heart does broad jumps to the pedal extremities

and then hops back to clutter up the throat, al-

ready stuffed with protozoa. Sticking to the

straight and narrow we proceed with staining,

and in the course of an afternoon's work are apt

to observe an interesting, if not incomprehensible,

phenomenon. Frequently, in accord with some
personal and ulterior motive, the protozoa have
mysteriously disappeared from the slides. Any-
one learning of their whereabouts please commun-
icate with members of the protozoology class.

—M. A. H.
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The Collecting Net
A weekly publication devoted to the scientific work

at marine biological laboratories

Edited by Ware Cattell with the assistance of

C. P. Kraatz, Anna-Betty Clark, A. S. Cattell and
Mary Goffin.

Entered as second-class matter July 11, 1935, at

the U. S. Post Office at Woods Hole, Massachusetts,
under the Act of March 3, 1879.

THE M. B. L. "MESS"

Many people, who continue to eat in the

"Mess," have urged The Collecting Net to

join in the criticism of tlie quality of milk and

eggs served, the lack of efificiency in kitchen serv-

ice and the over-working of waiters and waitress-

es whose only remuneration is board.

Though they may be real, these conditions are

only part of the picture. The food is better this

summer ; the menu has been brightened by fruit

each morning, more succulent salads and frequent

choices in entrees and deserts. The abundance of

good butter and use of fresh vegetables have been

meritorious.

Mrs. ("Grammy") Coombs, active after many
)'ears of conscientious service, deserves commend-
ation for the manner in which she has been able

repeatedly to adjust a system to meet the demands
of a growing institution. To feed two hundred

people sitting down simultaneously is a major

problem.

She will be retiring in the near future and a

successor in the job of providing appetizing sus-

tenance at reasonable prices will be chosen. Mod-
ern universities give courses, with apprentice-

ships, in practical dietetics, efficient buying and

effective organization. Many individuals so

trained serve in educational institutions during

the school year and are free in the summer. Their

knowledge and experience are available at a rela-

tively low cost. —C. P. A

.

PARAGRAPHS FROM THE MAIL

"I am much interested in the report in the New
York Times of July 11 of the paper presented at

Woods Hole by Dr. Oppenheimer and published in

"The Collecting Net." Would you kindly send me
a copy of the issue containing this report with the

bill for the same? B. W. K., Easton, Pa."

"A few days ago I read a very interesting con-

densation in The New York Times of an article con-

cerning embryonic development which appeared in

"The Collecting Net." I am interested in purchas-
ing a copy of the publication referred to and would
appreciate complete information pertinent to this

end . . . W. T. N., New York."
"I am writing to see if I can get a copy of youi

publication. I believe it is called The Casting Net
(Editor's note: italics ours). I wish the current
number. From a review I have noted an article in

that number which I very much wish to see. I would
include price if I knew what it was. G. H. B., Shep-
herdstown, W. Va."

3lntlo^lKiuJ^

John .M.\cnouG.\LD, assistant to the university

professor of zoology and comparative anatomy,
Trinity College, Dublin, and Rockefeller fellow

in experimental cytology.

Dr. Macdougald was born in Dublin, Ireland,

in 1912 and was trained in zoology at Trinity

College, Dublin, with cytological experience under
Dr. J. Bronte Gatenby. His field of investigation

was the cytology of tissue cultures, chick and in-

vertebrate. He received the degree of Ph. D. in

Dublin University in 1936.

He was awarded the Alexander von Humboldt
Stipendium in 1935 and began work in October
in the Freiburg laboratory of Dr. Hans Spemann.
After four months, he resigned to work in Dr.

Albert Fi.scher's Institute in Copenhagen and
also with Dr. Peterfi.

In September, 1936, Dr. Macdougald came to

America on a Rockefeller fellowship to work with

Dr. Robert Chambers at New York University on
the cytology of kidney tissue cultures. The
month of May, 1937, was spent at the State Uni-
versity of Iowa investigating with Professor H.
W. Beams the effects of ultra-centrifuging on tis-

sue cultures.

He will return directly from Woods Hole to

active duty at Trinity College, Dulilin, in Septem-
ber.

Dr. L. C. Dunn, professor of zoology at Col-

umbia University, stopped at Woods Hole for

several days this week. He plans to spend the

remainder of the summer at his cottage in Burn-

ham, Maine.

The annual meeting of the M. B. L. Club for

the purpose of electing officers for the ensuing

year, and the transactions of other business, will

be held at the clul) house Monday, July 19, at

7:00 P. M. W. W. B.u-LARD, ,S"ff.

CURRENTS IN THE HOLE

At the following hours (Daylight Saving
Time) the current in the Hole turns to run
from Buzzards Bay to Vineyard Sound:

Date A. M. P. M.

lulv 18 1:06 1:15

'lulv 19 1:59 2:01

'lulv 20 2:47 2:49

fulv 21 3:31 3:39

"lulv 22 4:15 4:17

"July 23 4:53 5:02

July 24 5:34 5:43

In each case the current changes approxi-
mately six hours later and runs from the

Sound to the Bay.
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ITEMS OF INTEREST
Dr. Laurence Irving, professor of experi-

mental biology at the University of Toronto, has
been appointed professor and head of the depart-
ment of biology at Swarthmore.

Dr. Ralph E. Cleland, formerly professor of

biology at Goucher College, is now chairman of

the department of biology. He takes the place of

Proe. W. H. Longley, who died last March.

Dr. Kenneth Fisher, instructor of zoology
at the University of Maine, has been appointed
assistant professor of experimental biology at the

University of Toronto.

Dr. Op.\l Wolf, who was appointed instruc-

tor in biology at Goucher College last summer,
has been advanced to assistant professor. She is

teaching histology and comparative anatomy.

Dr. Archie Solberg. fellow in zoology at Col-
umbia University, will hold the position of in-

structor in zoology at the Universitv of Toledo
this Fall.

Dr. Samuel L. Leonard, assistant professor
of biology at Union College, has accepted a new
position in endocrinology under the zoology de-

partment of Rutgers University.

Dr. R. S. Cunningham, professor of anatomy
at Vanderliilt University Medical School since

1925, has been appointed dean of the Albany
Medical College.

Dr. B. R. Speicher has become instructor in

zoology at the University of Maine, and is teach-
ing in its summer school.

Dr. Robert Ch.vmbers of the biology depart-
ment of New York University has accepted the
chairmanship of the executive committee of the
Board of Trustees of the Biological Scholarship
Association. Dr. H. C. Bradley, professor of

physiological chemistry at the University of Wis-
consin and Dr. Caswell Grave, Rebstock pro-
fessor of biology at Washington University, have
been added to the Board of Trustees.

MOUNT DESERT ISLAND BIOLOGICAL
LABORATORY

(Received July 14, 1937)

With a plentiful supply of dogfish now in

Frenchman's Bay, investigators are very busy
conducting research on them.
The evening lecture on Tuesday, July 13tb,

was given by Dr. Earle B. Perkins, Rutgers Uni-
versity, Zoologist of the Second Byrd Antarctic
Expedition, on the subject, "Animals of the Ant-
arctic."

Dr. Warren H. Lewis, Carnegie Institution,

Baltimore, will present "Motion Pictures of Nor-
mal and Malignant Cells" on July 20.

On July 28, Dr. E. K. Marshall, Jr. of Johns
Hopkins Medical School will di.scuss "Sulfanila-

mide in bacterial chemotherapy."

Dr. Homer W. Smith is engaged in writing,
and in correcting proof on his monograph "Phys-
iology of the Kidney" which is to be published by
the Oxford Press this fall.

COMMENTS ON THE HIGH SCHOOL BIOLOGY
PROJECT EXHIBIT

An exhibit in die Old Lecture Hall of three-
dimensional models, photographs, pieces of ap-
paratus and scientific publications assembled by
high school students has just been brought to the
attention of the workers of the Marine Biological
Laboratory.

It is a good omen for the teaching profession,
from which all others must arise, when it is so
well demonstrated that it is possible to give high
school students the stimulation required to pro-
duce self-activity of a high order. This is an as-

pect of teaching frequently discussed but a phase
of education as yet only partly realized,—to learn
by doing rather than by absorbing. For the latter

ends with itself while the former leads to prog-
ress. Constructive self-activity of the pupil along
the lines shown at the exhibition not only leads
to an understanding of phenomena, which cannot
lie more than vague in two-dimensional print and
diagrams, but also stimulates original thought.
Since the latter is the first step along the path of

research, it seems very fitting that there should
be e.xhibited at Woods Hole for this brief inter-

val a type of activity at the high school level

which is the companion and progenitor of re-

search.

Two questions which come to mind are these.

To what extent can education of this type be made
to reach more pupils ? And if it were possible to

stimulate a larger number, could their efforts be
gradually directed away from the repetitious to-

ward the really creative along biological ( rather
than technical) lines?

The exhibit which will close Sunday, July 18th,

was arranged through the initiative of Miss Lois
Hutchings and through the cooperation of Dr. M.
H. Jacobs: Professor W. M. Akin, Progressive
Education Association ; Dr. Otis W. Caldwell,
Sponsor, Junior Academics of Science ; The New
Jersey Science Fair, Trenton ; The American In-
stitute, New York; Science Department of The
Elizabeth Peabody House, Boston.

Professor G. H. Parker and Virginia Mayo
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DIRECTORY ADDENDA
Bargeton, D. asst. phys. Univ. of Paris. Br 311. D

Barry, A. grad. asst. biol. Harvard. Br 312. Dr 2.

Bear, R. S. res. asst. zool. Washington (St. Louis).

Br 233. D 211.
Bissonnette, T. H. prof. biol. Trinity. OM 28. D

108-9.

Buzler, E. asst. prof. phys. Ohio State. Br 110. Mac-
Kenzie, Middle.

Bradley, H. prof, physiol. chem. Wisconsin Med. Br
122A. Juniper Point.

Brisbin, G. W. T. instr. zool. Univ. of Manitoba. L
34. Nickerson, Millfield.

Carothers, Eleanor res. assoc. zool. Iowa. Br 222.

Elliot, Center.
Castle, Ruth Montclair State Teachers. OM 29. W E.

Cattell, W. assoc. ed. Scientific Monthly. OM 1.

North.
Conklin, E. G. emer. prof. biol. Princeton. Br 321.

Buzzards Bay.
Corson, S. A. res. assoc. cell. phys. New York. Br

123. Stokey, Gardner.
Cox, E. H. prof. chem. Swarthmore. Br 110. D 311.

Curwin, Alice O. asst. prof. anat. Women's Med.
(Penn.). OM 1. K 2.

Dowding, Grace L. res. asst. anat. Maryland Med.
Rock 6. Smith, East.

Du Bois, E. F. prof. med. Cornell Med. Br 301. (Pen-
zance).

Etkins, W. instr. biol. City of New York. L 31. Cas-
sidy, Millfield.

Failla, G. physicist. Memorial Hospital. Br 306. Dan-
chakoff, Minot.

Fien, I. Trinity. OM 28. Dr 6.

Frank, J. A. Yale Med. Br 217f. Swain, Millfield.

Gaylor, J. B. Rockefeller fel. neurol. Johnson Foun-
dation. Br 214. D 315A.

Grand C. G. res. assoc. biol. New York. (Washing-
ton Sq.). Br 328c. MacLeish, Millfield.

Hadorn, E. fel. zool. Rockefeller Foundation. Br 311.

K 1.

Harman. Doris S. teach, biol. Textile H. S. (N. Y.
C). Bot 2. Nickerson, Millfield.

Henshaw. P. S. biophvsicist. Memorial Hospital. (N.
Y. C). Br 343. A 108.

Hershkowitz, S. G. New York Med. OM 25. Cassi-
dv, Millfield.

Hess. W. N. prof. biol. Hamilton. Br 330. A 202.
Hibbard, Hope prof. zool. Oberlin. Br 218. D 213.
Hollaender, A. spec, invest. Wisconsin. Br 344. D

215B.

Hollingsworth, Josephine grad. biol. Pennsylvania.
OM Base. W.

Jones, Mrs. Ruth McCIung instr. bot. & zool. Swarth-
more. Br 9. A 201.

Kaliss, N. grad. asst. zool. Columbia. Br 314. Case,
Millfield.

Kindred J. E. assoc. prof. hist. & embr. Virginia
Med. Br 106. D 302.

Lichtnian, Frieda grad. zool. New York. L 27. Gray,
Buzzards Bay.

Maes, J. C. R. B. res. fel. phys. Harvard Med. Br 125.

D 310.
Malone, Edna grad. biol. Columbia. L 27. Gray, Buz-

zards Bay.
Maxwell, Jane instr. biol. Carnegie Inst. Technol.

Rock 2. W B.
McClung, C. E. dir. zool. lab. Pennsylvania. Br 219.

A 201.
Moore, Caroline grad. zool. Pennsylvania. OM Base.

Broderick, North.
Morgan, Isabel M. grad. bact. Pennsylvania. Br 320.

Buzzards Bav.
Morgan, T. H. dir. biol. lab. California Inst. Tech.

Br 320. Buzzards Bav.
Mundt, G. H. Jr. Amher.st. OM Base. K.
Osterhout, W. J. V. mem. Rockefeller Inst. Br 209.

MacNaught, Whitman.,
Salk, J. New York Med. Br 343. Cassidy, Millfield.

Salomon, K. hon. res. fel. pharmac. Yale. L 21. Coo-
gan. West.

Sauri, H. J. grad. asst. zool. Harvard. OM Base.
Frawley, Main.

Sawin, H. J. grad. asst. zool. Harvard. OM Base.
Frawley, Main.

SchoUe, O. E. asst. prof. biol. Amherst. OM 4. Lehy,
Millfield.

Shedlovsky, T. assoc. phys. chem. Rockefeller Inst.

Br 209. Wild, Gardiner.
Terni, T. dir. Inst, of Anat. Padua (Italy). Br 310.

D 317.
Ting, T. P. Rockefeller fel. biophysics. Johnson

Foundation. Pennsylvania. Br 342. Dr 8.

Warner, R. C. res. asst. biochem. New York Med. Br
309. Grinnell, Jr.; North.

Weissenberg, R. W. vis. prof, cvtol. Washington (St.
Louis). Br 329. Albany, Millfield.

Willier, B. H. head div. biol. sci. Rochester. Br 324.
A 301.

Yntema, C. L. inst. anat. Cornell Med. L 33. D 210.
Zarudny, Zoya grad. Museum of Fine Arts (Boston).

OM 1. Chambers, Gardiner.

NOTES ON THE ACTIVITIES OF THE M. B. L. CLUB
CHESS

The quiet corners of tlie club house are likely

to harbor one or more games at any time. A
number of novices are learning and several ex-

perts have appeared. Of these. Theodor Shed-
lovsky appears to be dean, although serious com-
petition has been offered. Dr. Shedlovsky has of-

fered to meet all comers simultaneously at a pub-
lic exhibition sometime in late August. Condi-
tions are that each entrant must furnish his own
board and pieces. Each must wait until Dr.
Shedlovsky comes to his board, then make his

move. Further details will be announced later.

Why not also a chess tournament ?

MUSIC

The concerts are well attended ; over 1 SO people

were present last Monday evening. More fold-

ing chairs are sought for the Club, since practi-

cally all of the floor was used for seating. The
program for Monday is : Wieniawski—Violin

Concerto No. 2, as played by Jascha Heifetz and
the London Symphony Orchestra ; Beethoven

—

Symphony No. 8, played by Serge Koussevitsky
and the Boston Symphony Orchestra ; and
Brahms Symphony No. 1, played by Leopold
Stowkowski and the Philadelphia Symphony.
On Wednesday we heard the Kreutzer Sonata

of Beethoven, played by Yehudi and Hepzibah
Menuhin, and the Bach Suite No. 2 in B minor
for flutes and strings.

On any concert evening when a special lecture

is announced, the concert will be held immediately

after the lecture. —.S". E. H.
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For Your Convenience . .

Spencer offers this

NEW
Accessory Catalog

^7'OU will find here in conveniently readable form, and well illustrated, a
* complete catalog of the optical and mechanical accessories and supplies

needed by the microscopist.

Objectives, eye-pieces and con.densers cover the complete range of mag-

nifications and give suitable corrections for any type of work.

Measuring and counting accessories, including scales, reticules and cross

lines to assist the microscopist in tabulating detailed information ; camera iucidas

for making drawings ; vertical illuminators for the examination of opaque speci-

mens ; polarizing accessories for studying and measuring optical characteristics ;

and mechanical stages for convenience in manipulating the specimen are

included.

This catalog lists slides, cover-glasses, lens

paper, slide labels, immersion oil and slide boxes.

Spencer Lens Company
Buffalo ^B New York

SPENCER LENS COMPANY
Dept. J-7-7C, Buffalo, N. Y.

Please forward this new Spencer Microscope Accessory Catalog.

ADDRESS

CITY STATE
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THE OASIS LUNCH

QUALITY LUNCH AND QUALITY SERVICE
Stationery

Sick Room and Photographic Supplies

Ballantyne's Ale and Beer on Draught

VISIT
THE NEW

ROWE'S PHARMACY
The variety of the modern drug store

is typified in our new Woods Hole
branch. Everything; from

SUNBURN REMEDIES
to

HOT NUTS
ROWE'S PHARMACY

Falmouth Woods Hole No. Falmouth

WOODS HOLE

SANDWICH SHOP
SANDWICHES SALADS

Parker Products

MAIN STREET WOODS HOLE

WHAT'S IN A TITLE?

Usually just a name.

But

There's a lot in a

TITLE
througli

KATHRYN SWIFT GREENE
Phone 17 FALMOUTH, MASS.

SITES FOR SUMMER HOMES
COTTAGES FOR SALE AND RENT

THE COLLECTING NET
is a

PRACTICAL GIFT

for your

Friends in Biological Work Everywhere

The price is $2.00 the season, delivered A personal letter informs each recipient

anywhere in the world. of his gift subscription.

LECTURES AND SEMINARS • WOODS HOLE PICTORIALLY

• ITEMS OF INTEREST
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EXPERT WATCH, JEWELRY AND OPTICAL
REPAIRING

Oculist in Attendance

FALMOUTH JEWELRY SHOP
MAIN ST. Phone 567-J FALMOUTH

THE COTTAGE INN
Offers MUSIC - DANCING - REFRESHMENT
Excellent meals, a thoroughly stocked bar, soft

lights and a smooth floor.

Opposite Cape Cod Auto, Falmouth
(All meats and poultry from E. E. C. Swift Co.)

TRY

THE TWIN DOOR
Food for

VARIETY
TASTINESS
ECONOMY

•

Sfiecial JJ'cekly Rates

COMPLETE 1937

DIRECTORY
OF

SCIENTIFIC WORKERS

IN WOODS HOLE

V

25c a copy

V

THE COLLECTING NET
WOODS HOLE, MASS.

A COMPLETE STOCK
— of —

SUMMER CLOTHES AND SHOES

ISSOKSONS'
FALMOUTH, MASS., Opposite Elizabeth Theatre

As an Arbacia Antidote, Visit the

FISHERMAN'S GRILL
at the CAPE CODDER HOTEL
(Four miles from Woods Hole)

—Choice Liquors at the Marine Bar—Music and Dancing —Moderate Prices
(No cover charge) John R. Peterson, Host

SATISFYING FOOD RIGHT IN
WOODS HOLE

THE SEA GARDEN
Offers

MEALS PAR EXCELLENCE
in a

RESTFUL ATMOSPHERE
Seafood Specialties Amid Marine

Siirrutindinys

A New Merchandisins Method

Announcement

Having taken the Jobbing of several lines of

Sport Goods, and not having an outlet

through the stores of Cape Cod. we have
decided to form a

SPORT CLUB

with a membership fee of 25c, which allows

the member special cash discounts on the

following lines

:

Badminton
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SCIENTIFIC PERIODICALS

Biological, Medical, Zoological, Botanical,

etc. Complete Sets. Volumes and Odd
Copies. There may be some Single Copies

needed to complete your sets, or an Im-
portant Article whicii you may need. Prices

are reasonable.

B. LOGIN & SON, INC.

29 EAST 21st STREET NEW YORK CITY

V
e « « c
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315 Articles by 266 Specialists on the Col-

lection, Rearing, Handling, and Care of a Great

Variety of Laboratory Animals

6" X 9"

xxx'iv -f- 590 pages

85 Illustrations

Strong, Buckram Binding

$4.00 postpaid

CULTURE
METHODS FOR
INVERTEBRATE

ANIMALS
A compendium prepared by American zoologists under the direction of a committee of

Section F of the American Association for the Advancement of Science : Frank E. Lutz

;

Paul S. Galtsoff; Paul S. Welch; James G. Needham, Chairman.

'

' Tliis woik will be useful for those who
malutaiu animals for experimeutal work or

teaching. It covers a wide range and is well or-

ganized, with cross references and a complete
index. ' '—A. S. Pearse in Science.

"This is one of the few books that are ab-
solutely indispensable in every laboratory where
invertebrate animals are used for experimental
purposes."—W. R. Coe in American Journal of
Science.

"This is a volume every active zoologist will

want to have constantly at liand. It is packed
full of practical information. You collect in-

vertebrate material and want to keep it in the

laboratory. How? The answer is in the book."
—F. G. Brooks in Bios.

'
' Invaluable for teachers and anyone who

rears specimens. A classical work, simply writ-
ten. "

—

Ward's Entomological Bulletin.

"The aquatic species among the various
groups are discussed and treated extensively and
LnteusJvely. "—A. Peterson in Oldo Journal of
Science,

'

' This large octavo volume will probably
prove to be one of the most useful books em-
ployed in the modern zoological laboratory. '

'

—

C. H. K. in Annals Entomological Society of
A merica.

"It is a compendium by experts in every-
thing from amebae to ascidians, wherein they
tell the many tricks of their many trades. ' '

—

Science News Letter.

Order from Tour Biological Supply House, Tour Bookdealer,' or Directly from

COMSTOCK PUBLISHING COMPANY, Inc.
CORNELL HEIGHTS ~ ITHACA ~ NEW YORK
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Giant Chromosomes
j

in
1

Drosophila Salivary

Gland
Slides now available at $3.00 each. Ask

to see a sample. This is just one of

our new slides prepared in quantities

for the first time in 1937.

TURT0X%0|UCTS

The Sign of the Turtox

Pledges Absolute Satisfaction

General Biological Supply House
( Incorporated J

761-763 East Sixty-ninth Place

JENA Fritted Glass Filters
for Micro ChemistryW^

5il

For miero-filtratioii ar-

cording to tlie work-

ings of Pregl, Emicli,
i=;i r.

Lieb, Chamot ami '1 ^ ^^ ^ 1^* ^
others. Micro-filters with fnsed-in fritted glass filter

discs possess numerous advantages. They are not at-

tacked by solutions such as Fehlings Sol., alkali hydrox-

ill)', s\ilpiiuric acid, etc. ; allow complete visibility during
filtration, and can easily be cleaned.

Number 91 G 12 G 30 aG 154 G
Porosity available 3 and 4 3 and 4 3 and 4 1 and 3

Diam. of disc, mm. 9 10 10 12
Capacity^ ccm. Immersion 2 0.8 1.5

Price $2.30 $2.50 $2.50 $3.30

Catalogue No. SS2 LE on rctjuest.

Available at all leading laboratory supply dealers.

FISH-SCHURMAN CORPORATION
250 East 43rd Street. New York City

('. S. .\gentK, Jtiia c.-.kus.s Works. Sclictt & C,

""""°°! Fish-Schurmai

Cambridge Pot Galvanometer
1 HIS galvanometer is an inexpensive

instrument with the sensitivity of a re-

flecting galvanometer and the ruggedness
of a milliameter. It is accordingly well

adapted for student use.

Fitted both with a pointer and a re-

flecting mirror it is particularly suitable

for "null" point indications as well as for

use with a lamp and scale outfit.

At one meter scale distance, one micro-
ampere gives a deflection of 12 mms. The
period is 1.3 seconds and the coil resistance
is 50 ohms.

Send for Literature

CAMBRIDGE
INSTRUMENT CO INC

Pioneer Manufacturers of Precision Instruments

3732 Grand Central Terminal, New York, N. Y.
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Exhibit

in

Lecture Hall

Under Direction of

iMR. EMIL DAVIDSON

Biological Life Histories
—

"Bren-

del" Botanical Models, Spalteholz

Preparations, Charts: Anatomical,

Neurological, etc. Skeletal ma-

terial ; Human and Zoological

models : Anatomical and Zoologi-

cal. Promar Microscopic Projec-

tion and Drawing Apparatus.

CL/AY'APAMS
25 EAST 26th STREET, NEW YORK

A LABORATORY ATLAS
OF THE 13-MM. PIG EMBRYO

{Prefaced hi/ yiniiicirr stm/rs nf tlif rliii'k embryo)

by

EDWARD A. BOYDEN
Professor of Aiiafomij, University of Minnesota

(THIRD EDITION)
Revised and supplemented by three new original

models covering the facial processes, the olfactory
organ and the body cavities.

This Atlas is designed as a contribution to tJie

science and teaching of organogeny and its object
is to give the student of vertebrate, and particu-
larly liuman, anatomy a detailed first-hand knowl-
edge of the development of mammalian organs
and systems without the mechanical labor of mak-
ing innumerable drawings. Forty representative
sections through a carefully selected embryo have
been drawn under the Edinger projection appara-
tus. These liave been supplemented by drawings
of original wax models and by a graphic recon-

struction from the same embryo, designed to as-

sist tlie student in interpreting the sections being
studied under the microscope as well as in label-

ing tlie sections drawn in the Atlas.

The Atlas is printed on heavy ledger paper so

tliat the tissues and organs studied may be labeled
or colored on the pj'inted drawings, iv

-f-
104

pages, 69 figures, bound in substantial cloth-

covered boards. Price $2.00

THE WISTAR INSTITUTE OF ANATOMY
AND BIOLOGY

Woodland Ave. and .36th St.. Philadelphia, Pa.

For Stains-GRUEBLER
MICROSCOPICAL STAINS
STAINING SOLUTIONS

PHYSIOLOGICAL PREPARATIONS

Sole Distributors:

AKATOS, Inc.
5.5 VANDAM ST., NEW YORK
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The Standard for Microscope Glass i

Gold Seal Microscope

Slides and Cover Glasses

Crystal Clear Non-Corrosive Will Not Fog

Gold Seal Slides and Cover Glasses are made

from a glass practically free from alkali. They

attain a precise uniformity of thinness and

plane surface that is unparalleled. They are

brilliantly crystal clear and guaranteed against

corrosion, fogging or any imperfection.

Microscopic work deserves the best—specify

Gold Seal Slides and Cover Glasses, priced

only a trifle more than inferior grades.
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Lg
MICROSCOPE FOR ROUTINE AND RESEARCH

Designed for comfort of the oper-

ator the Zeiss Lg combines ease

of operation with mechanical and

optical precision. All niotion

heads conveniently located below

the stage. Hands and arms rest

comfortably on the working table

during all manipulations. Vibra-

tion due to tired arms is elimi-

nated. Instrument height and

tube inclination permit the ob-

server to assume a restful posi-

tion. Deeply recessed arm facili-

tates the investigation of large

objects.

ZEISS FILAMENT
LAMP NO. VI

Aftin-liert to microscopi!

with fomiection bar to in-

.sure correct permanent
alignment. For bright and
dark field illumination.

Write for catalog Micro
431

CARL ZEISS, Inc., 485 FIFTH AVE., NEW YORK 728 So. Hill St., Los Angeles
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AN INFALLIBLE MECHANICAL
RECORD

\\ ith a B & L Camera \ou can readih' make a permanent photo-
graphic record of an>' specimen \ou obser\e through \'our microscope.
A file of such photomicrographs becomes an infallible record that will,

time and again, prove to be of tremendous \'alue.

Whatever your problem be for low or medium powers for routine

recording, or a delicate research that taxes the resolving power of the

finest optics, B & L has just the equipment you need. Objectives of

the Achromatic, Fluorite and Apochromatic t>pe, e\epieces of the

Hu\'genian, H)'perplane, Compensating and Ampliplan types and
condensers of the Abbe, Aplanatic and Achromatic types, are ade-

quate for every need—with visible light. Objectives and accessories

are also available for photography with ultra violet. \\ hen using

these, focusing is done with visible light.

For the very latest information on Photomicrography, write for

Catalogue E-2L

BAUSCH & LOMB OPTICAL CO.

671 St. Paul Street

awitCyt ^Jo:m^b

Rochester, N. Y.
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LIMB BUD TRANSPLANTATION IN
CHICK EMBRYOS

Dr. X'iK'KiK Hamkirc.kk

.Issislaiit Professor of Zoolotjy.

ll'dsliitii/liiii I 'nivcrsity

Wing and hind limb priuKirdia iif chick cnihry-

o.s, incubated 2 - 3 days (25 - 3(1 suniitcs ) wcrt-

transplanted to the lateral trunk region, to the

ventral body wall, or into the coelomic cavity of

the host embryo. In 137 cases

(25%) the transplants devel-

oped into limbs of normal

.shape and of normal or sub-

normal size.

In the earliest stages used

(donors of 25 to 27 somites),

the limb primordia were not

\et marked ofif from the neigh-

boring tissue as definite buds.

Such primordia, if transplant-

ed to any location- of the host

embryo developed into typical

wings or hind limbs respec-

tively. This shows that the

qualities "wing" and "hind
limb" and their structural

characteristics are definitelv

determined in the two-day
embryo.

In order to find if the axial

pattern is already determined
in these early stages, all transplants taken fi-om

donors of 25 - 28 somites (48 - 60 hrs. ) were im-
planted with either (Coutiuucd on page 83)

JB. l«. 1. (!;alc^l^al

TUESDAY, July 27, 8:00 P. M.

Seminar: Dr. J. K. W. Ferguson
and Dr. F. A. Hitchcock: "The
Effect of Standing- on the Car-
bon Dioxide Content of Alveolar
Air and Total Ventilation in

Volume."
Dr. Eigene F. DuBois and Dr.
James D. Hardy: "The Mechan-
ism of the Loss of Heat from
the Human Body."

Dr. Emil Bozler: "Peripheral In-
hibition of Smooth Muscle."

Drs. W. R. Amberson, T. P. Nash,
A. G. Mulder and Miss D. Binns:
"The Relationship of Tissue
Chloride to Plasma Chloride."

FRIDAY, July 30, 8:00 P. M.

Lecture: Professor Caswell Grave:
"Metamorphosis in Ascidians."

OVULATION IN MAMMALS AND INTER-
NAL SECRETIONS INVOLVED

I )R. I'Jir.AK .\l.l.K.\

Professor of Anatoinw
Yale I'mversity Medical School

.Slides of various mammalian o\aries—mouse,
dog, rat, ferret. monke\', and human—show the

formation of new eggs in the adult ovary, the

elimination of many eggs even in the late stages

of development, the process

leading to the escape of the

ovum from its attachment to

the wall of the follicle, the

growth (cell division) of fol-

licle cells apparently under

some influence from the egg,

the final rupture of the follicle,

and the early develo]iment of

the corpus luteum.

The follicular hormone and

the corpus luteum hormone of

the ovary have certain reac-

tions on the vagina, uterus and

mammary glands. As con-

cerns the la,st point, the appli-

cation of a new drug to the

study of growth has greatly

clarified the influence of these

hormones. This drug, colchi-

cine, in the proper dosage, has

the ability to stop dividing

cells in metaphase. It makes it possible, there-

fore, to accumulate all the cells which have divi-

ded in the last 9-18 hours and hold them in an

TABLE OF CONTENTS
Ovulation in Mammals, Professor Edgar Allen..81

Limb Bud Transplantation in Chick Embryos,
Dr. Viktor Hamburger 81

Organizer Action on Adult Tissues, Dr. 0. E.
Schotte 84

Chemical Stimulation of Amphibian Ectoderm,
Dr. L. G. Barth 85

Notes and News from M. B. L. Classes 85

Shark Killed in Hadley Harbor 87

M. B. L. Club Notes 88

Tennis Club 88

Department of Publications 89

Trout Lake Laboratory 89

Editorial Page 90

Items of Interest 91



li..l..g-1-aiilis by Fred S. Howard



July 24, 1937 ] THE COLLECTING NET 83

easily recognizable condition for counting. This
makes it possible to observe growth in tissues

where it has previously been difficult to find it

because it is either so slow or so difficult to ascer-

tain the time for optimum growth.

As to the mechanism of the menstrual cycle,

regular menstruation may occur without ovula-

tion ; menstruation can be produced experiment-
ally in monkeys and women after the ovaries have
been removed by injections of the folhcular hor-

mone alone ; menstrual periods of any desired

lengtli can be produced in this way ; the uterus

can be kept growing for as long as a year with-

out menstruation if the folhcular hormone is in-

jected in large enough amounts. The significance

I if menstruation as a degenerative process, a rest

from growth, is suggested as an interpretation of

this phenomenon.
Remarkable activity is displayed in the egg and

in the follicle during the few hours preceding rup-

ture. Moving pictures show that ovulation in the

rabbit is a sudden process, quite explosive in na-

ture. The follicle bulges from the surface, intra-

follicular pressure constricts the capillaries and
produces a small avascular spot on the follicle

wall ; this greatly weakened spot "blows out a

pimple," a slight leakage of the more fluid con-

tents of the follicle occurs, and then the more vis-

cous follicular contents are extruded suddenly

;

slight bleeding usually occurs at this time.

After the moving picture revealed the sudden
nature of ovulation, a search for change in electri-

cal potential at the time of ovulation was made
with a very sensitive electrical potentiometer de-
veloped by Burr. With one electrode in the va-
gina and the second on the symphysis pubis of a
rabbit deeply anesthetized, it was found that at

the time of ovulation a decided rise in electrical

potential occurs. This was recorded at the time
rupture of the follicle was observed and it was
seen that the rise in potential paralleled the rapid
increase in size of the follicle and that immediately
after rupture the potential dropped. With this

method it is possible to tell in the intact animal
the exact time of rupture of each individual folli-

cle. It is hoped that with the application of this

new technique it might be possible to obtain addi-
tional evidence as to the time of ovulation in the
menstrual cycle in women. The importance of
the application of this to contraception and to in-

crease in fertility can readily be appreciated.

(This article is based upon an evening lecture
presented at the Marine Biological Laboratorv on
July 21).

LIMB BUD TRANSPLANTATION IN CHICK EMBRYOS
(Continued from page 81)

their anterior - posterior axis or their dorso - ven-

tral axis, or both axes inverted with respect

to the axes of" the host. In every single

case (25 cases of successful wing bud trans-

plantations and 25 cases of successful hind limb

transplantations) the transplant retained exactly

the orientation given it at operation ; it was not

influenced at all by the axial pattern of the host.

This result shows conclusively that the anterior -

posterior and the dorso-ventral axes are fixed at

the time of operation. If the axis determination

of the chicken limb bud proceeds in the same step

by step sequence as was found by Harrison and
others in Amblystoma, the crucial stages for dor-

so - ventral determination must be earlier than in

the 25 somite embryo.

tached to the mesenteries, did not show motility
in life and their musculature appeared atrophic.

Such nerveless limbs were normal in shape and,
as preliminary histological observations showed,
the structure of the cartilage, including the joints

as well as the differentiation of the musculature,

was normal ; few signs of degeneration of the

musculature were found. We conclude that the

innervation and, consequently, the functional ac-

tivity, are not essential factors in the development
of the limbs, at least not in their early phases up
to 10 - 12 days of incubation.

Transplants located near the spinal cord were
supplied by trunk nerves or by nerves branching
from the brachial or from the lumbosacral plexus

Special attention was paid to the innervation of of the host. Of special interest is the reaction of

the transplants. Those located far ventrally were the central nervous system of the host to this peri-

nerveless, as sections showed; it is assumed that pheral overloading. The spinal ganglia reacted

also the transplants grafted into the coelom are always to even small increase in their peripheral

not innervated, since they are only loosely at- fields by hyperplastic growth. The ganglia of the
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left side gave a convenient control. In several

cases, the motor neurones of the lateral motor
column of the spinal cord were counted in the

segments supplying the transplant with motor
fibers, in adjacent levels and the figures for left

and right side were compared. A marked hyper-

plasia was found in 4 out of 7 cases, ranging from

14% - 30% for the innervating segments. It is

evident that the growth of both sensory and motor
centers in the spinal cord is not purely autonom-
ous but is controlled in a quantitative way by the

peripheral fields to be innervated.

(This article is based on a seminar report given
at the Marine Biological Laboratory on July 20).

THE ACTION OF ORGANIZERS ON ADULT TISSUES
Dk. (). E. SCHOTTK

Assistant Professor oj Biology, Amherst College

Experimental embryology has shown that, at

least in the vertebrate embryo, the first stages of

development follow a rather fle.xible pattern until

the axial systems are indicated and the general

form of the embryo has been achieved. During

this time the flexibility of the developmental pat-

terns has been demonstrated by various methods,

among which the action of organizers has pro-

duced the most spectacular results.

But later when organogenesis accompanied by

histogenesis begins, more rigid developmental

processes confer on the embryo a one-way direc-

tion of dilTerentiation from which there is no re-

turning. Tlie embryo is then said to be deter-

mined and "determination" is considered a final

and irreversible step of development.

Yet the facts of the regeneration of limbs in

amphibians have shown that regulative adjust-

ments are by no means precluded after the end

of the embryonic period, as these morphogenetic

processes continue even in the adult.

The phenomena of normal regeneration and

especially the results of the transplantation of

young regenerating blastemas indicate clearly that

normally regenerating tissues receive their differ-

entiation from the surface of amputation which, as

many experiments have clearly shown, must be

considered as a morphogenetic "field." Thus the

morphogenesis of regenerates can be compared to

a process of induction similar to those demon-

strated by many experiments in the embryo.

If this is true, then regenerating tissues should

be capable of showing actual totipotency if sub-

mitted to the action of organizers.

In order to test this supposition, regenerating

blastemas of eye and tail of adult newts and tail

blastemas of old tadpoles have been implanted on

an eye or into the eye chamber of adult newts or

old tadpoles, from which the lens has been pre-

viously removed.

It could be shown in many cases that the me-

senchyme of bodi eye and tail blastemas is trans-

formed under the influence of the new inductor

into morphologically and histologically well con-

formed crystalline lenses.

In order to further test the lens-forming poten-

cies of the regenerating mesenchyme, embryonic
eve-cups ( Harrison stage 27-28 ) have been im-

planted beneath the skin of regenerating tails of

Raiia pipiens. This embryonic eye induced not

only violent proliferation processes in the mesen-
chyme but also far reaching processes of induc-

tion : not only lenses, but also ear vesicles (with

endolymphatic canal ) , nose vesicles and mouth
cavities have been observed to develop inside of

this regenerating tissue of the tail.

Induction in regenerates shows thus much more
extensive effects than those which so far have

been observed in embryonic induction. The fact

that ear, nose and mouth are induced imder the

influence of an embryonic eye-cup is tentatively

interpreted in the following way : the eye-cup in-

duces a lens and, with the surrounding tissues, a

morphogenetic "eye-field" is established. If the

regeneration processes were to stop here no fur-

ther effects would be observed, but as prolifera-

tion continues, the new cellular material becomes

submitted to the action of the eye-field and a

neighboring morphogenetic field, say "ear" or

"nose" field is thus created. Eventually a more
generalized "upper head" field becomes estab-

lished which can now exert its influence on the

available mass of undifferentiated tissue in creat-

ing a "lower head" field—a mouth cavity.

It can be concluded from this research that re-

generating mesenchyme of adult amphibians is

really totipotent as it manifests properties similar

to those of the embryonic ectoderm of amphibians

before gastrulation. "Embryonic" induction is

possible also in adults, a development which is

very much in accord with the views on differentia-

tion and on "determination" whicii Ross G. Har-

rison has expressed long ago.

(This article is based on a seminar report given

at the Marine Biological Laboratory on July 20).

THE COLLECTING NET has been entered as second-cla.ss matter July 11, 1935, at the Post Office

at Woods Hole. Massachusetts, under the Act of March 3, 1879. It is devoted to the scientific work at

marine biological laboratories. It is published weeKly tor ten weeks between June 1 and September 15

from Woods Hole and printed at The Darwin Press, New Bedford. Its editorial offices are situated on

the third floor of the Woods Hole station of the United States Bureau of Fisheries. Between June 1

and October 1 communications should be addressed to Woods Hole, Massachusetts; at other times they

should be directed to THE COLLECTING NET, Garrison, N. Y. Single copies cost 30c; a subscription

(containing not less than 280 pages) costs $2.00.



July 24, 1937 ] THE COLLECTING NET 85

CHEMICAL STIMULATION OF THE AMPHIBIAN ECTODERM
Dr. L. G. Barth

.hsistaiit Professor oj Zoology, Coliiiiihia L'nivcrsitv

Three years ago the writer reported that ceplia-

lin acted on the ectoderm of the amphihian gas-

triila to produce neural plates. In die last three

years several agents have been suggested as or-

ganizers. Waddington and Needhaiii have been

using a preparation which is precipitated by digi-

tonin ; while Fischer and Wehmeier have reported

neural plates with a variety of substances which
have been acidified. Until recently, investigators

have sought for a specific substance which would
stimulate the formation of the primitive nervous
system. My own experiments show clearly that

the formation of a neural plate is due to some
general stimulus imparted to the cells and this

stimulus may be provided by a variety of sub-

stances.

In the early experiments with cephalin I found
that the cells coming in contact with the substance

often cytolysed. Only in a few cases were neural

tubes induced. Therefore, I tried cytolytic agents

such as digitonin, acids and bases and found that,

by regulating the concentration so that death of

the cells did not occur, neural plates could be in-

duced. Using powdered egg albumen as a carrier,

.1 to .0570 digitonin forms a good inducing agent

in Ambystoma mexicamun. Bufifers at pH 3 and
10 are also effective but harder to control. Often
the embryos die.

Naturally the fact that several unallied chemi-

cal compounds will act as stimulating agents

makes the problem of the natural stimulus during
gastrulation more complicated. Much has been
said of the ether solubility of the organizer with-
out regard for the facts of the case. The facts are
that after prolonged extraction with hot fat sol-
vents the protein residue is much more effective
tlian the extract. One experiment will be cited.
A sample of calves' brain was extracted with ace-
tone, alcohol and ether and the fine powder divi-
ded into two lots. One lot was treated with pep-
sin-HCl to partially hydrolyse the proteins to free
bound lipids. It was then extracted with alcohol
and ether and a small quantity of lipid recovered.
This preparation is very weak in stimulating neu-
ral plates. The second lot was further refluxed
with hot alcohol and warm ether for 24 hours
and the residue tested. Neural tubes as good in
appearance as those of the host were obtained.
Holtfreter earlier pointed out that after treatment
with alcohol and ether, tissue was a better organ-
izer than before. It is incongruous then to em-
phasize the ether solubility of the organizer when
the facts point in the opposite direction.

I have only begun experiments involving pro-
tein extracts. An alkaline extract of the protein
residue produces large outgrowths of the ectoderm
but no organization into neural plates or tubes.
This fraction apparently contains only a growth-
stimulating factor.

(This article is based on a seminar report given
at the Marine Biological Laboratory on July 20).

NOTES AND NEWS FROM M. B. L. CLASSES
PROTOZOOLOGY CLASS NOTES

Dr. and Mrs. Calkins entertained the proto-

zoology class and friends of the class at a tea in

their home Sunday afternoon. Mrs. Kidder and
Mrs. Hughes assisted at the urn and a terrestrial

form of deck tennis was enjoyed on the lawn. A
good time was had by all.

Dr. Calkins continued his series of lectures on
longevity when he spoke, July 16th, on the great

question of natural death in protozoa. Weismann's
theory, that death is only a penalty of specializa-

tion and does not occur in protozoa, was re-

viewed. Maupas, who kept protozoa on slides

and isolated the progeny, was the first person ac-

tually to test this theory by experimental work.

His results, although severely criticized, gave evi-

dence that Weismann had been wrong, for after

eight or nine months the protozoa died. Maupas'

methods were used by subsequent investigators

whose results also were opposed to Weismann's
theory that protozoa never die. Still, the critics

held, being kept under a cover glass was an ab-
normal environment for these animals and the re-
sults were not necessarily correct. In 1919 Pro-
fessor Calkins used a refinement of this method
to test the longevity of Uroleptus iiwbilis. By
transferring one animal daily to a drop of medium
in a dish, he was able to keep lines for two years
or 720 generations. Ultimately, however, these
animals would die, and gave good evidence that
reorganization by division was not sufficient to
keep the race going indefinitely.

As a result of this work. Dr. Calkins has been
able to show that in the life of each of these bits

of protoplasm there is a distinct curve of vitality.

The curve begins with the young, newly conju-
gated individual and ends with the slowing down
and death of the line. Vitality, according to Dr.
Calkins, is measured by the frequency of division
of the protozoan. We wonder whether vitality in
Homo sapiens might be assayed by a course in
protozoology.
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Dr. Kidder lectured July 15th on mitochondria

and golgi bodies, and July 20th on parasitism.

commensaHsm and symbiosis. After much ex-

posure to popular literature on termite flagellates

we were very glad to learn the whole truth about

their cellulose eating capacity.

A fantastic and unbelievable event occurred one

day tins week, when our esteemed faculty were
witnessed trying to lure all members of the class

out of the lab. The only poor excuse which they

had to offer for this heresy was a proposed class

photograph. Subsequent events indicated that the

whole thing was a mistake. At least, the devel-

oped picture is a fixed and stained preparation by
which posterity may determine the effect of pro-

tozoology on external appearance. —M. A. H.

EMBRYOLOGY CLASS NOTES

The effects of the class excursion are still being

felt by the majority of the class but notwithstand-

ing the affair was a tremendous success. An anx-

ious day preceeded the picnic as unfavorable

weather was prophesied for the occasion, never-

theless fate finally decided to smile on us, and
Tuesday dawned cloudy but dry. The water was
quite choppy and the sea-legs of some were rather

unsteady, yet the "ill feeling" was forgotten by

those on the Nereis as they paused to drag for

sand dollars. The IVinifred and its cargo of food

were waiting when the Nereis came into Tarpau-
lin Cove and no time was lost getting started.

The lobsters called for much concentration from
the consumers, as photographs readily show, and
Dr. Goodrich was kept busy "dissecting" lobsters

for those new to the technique. After lunch, swim-
ming, baseball, hiking, touch football, tree-climb-

ing and other strenuous sports kept the class in

motion. Yet. in spite of the holiday, the scientific

urge got the better of us, and a luckless Limulus

was the object of much experimentation until

kind-hearted Doris Hamburger rescued it from its

tormenters and returned it to its habitat. Coming
home the spray dashed over the bow of the ship

and drenched all in its path, stinging our faces but

not dampening our ardor. We were a bit sorry

when we reached the quieter waters of the bay

for it meant that our day of "rest" was over.

The following day we took our wearied and
weatherbeaten bodies back to lab to start work on

echinoderms. Dr. Schotte started us with lec-

tures on normal development and metamorphosis.

Dr. Chambers spoke to us on fertilization in

echinoderms, giving us further information to aid

in our laboratory work. Dr. Willier gave us a

brief respite from echinoderms when he talked on

"Hormone Control of Sex Differentiation in the

Chick." Since Saturday we have been trying to

fool Nature by producing fatherless sea urchins,

but for most of us Nature refuses to be fooled.

But just wait! Dr. .Schotte says it can be done.

—B. H. L.

PHYSIOLOGY CLASS NOTES

^VeIl—we had our picnic and what an outing
it turned out to be ! Plenty of food, plenty of

drink, plenty of sand, plenty of sea—and adven-
ture all over the place.

The day was perfect! Hiatt had ordered it

from his uncle who is a weatherman, and so we
started forth with hope in our hearts and beer

in the hold. Little did we think that before the

blazing sun would have hidden its face again, stir-

ring events would create mighty heroes, whose
valiant deeds will go down recorded in M. B. L.
history.

Even before we left the Woods Hole dock there

were rumblings of future excitement. Our boat,

the Winifred, would go in only one direction, no
reverse possible. We decided that merely meant
no turning back now. So off we went anyway on
a fine ride down Vineyard Sound to the tip of

Naushon. There one-third of our party disem-
barked and walked back to Tarpaulin Cove, ar-

riving just in time for the sumptuous feast IVlr.

Smith had helped us prepare. We ate all we
could, saving the remains for the few who were
expected to stay out another meal. The excess

consumption was worked off in various ways,
baseball, mumble-peg, leisurely conversation and,

from a few. lusty snores. Then came a long

swim with a diving board rigged up on the boat

and at last the curfew blew.

We thought that all but the hardiest and most
adventurous were loaded aboard, those few being

left to walk the 7 miles back to Nonamesset, but

it soon appeared that hardiness and love of ad-

venture were to be best exhibited by those on the

ship. Let an eye-witness tell the story in her own
words.

"Hardly had the hikers disappeared into the

wood-ticked forest than a vague uneasiness seized

the passengers. The boat was not moving ! Only
a faint spluttering was heard, whether from en-

gine or engineer being undetermined. Patiently

the physiologists waited for an hour or so until

some of the more curious paid a visit to the en-

gine room. On return they reported that there

did indeed seem to be some kind of trouble. The
captain had the whole engine apart and his watch
as well and couldn't put either of them back to-

gether again. And the captain didn't lower the

anchor and the ship didn't know it shouldn't drift

upon the rocks. Crunch ! Crash ! Brave looks

were on the faces of those sure they were about

to be shipwrecked with furtive glances toward the

life preservers. Only the heroic calmness of Red
Ed saved us from wild hysteria.

"After everyone aboard had volunteered sug-

gestions it was decided to try to row the boat off

the rocks. Alas ! we had lost the oarlocks of one

rowboat, but four stalwarts entered the other,

breaking one boathook in the process and inad-
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vertently letting the other sHp out to sea. This
left the score :—2 oarlocks, no boathooks, 1 en-

gine all in pieces, 1 watch all in pieces, 1 befud-
dled captain and 1 boat on the rocks.

"Our Four Oarsmen of the Apocalypse now
showed themselves to be rugged individualists,

each rowing in a different direction, and the boat
went round and round. Then the gallant Dr.
Cole came to the rescue. With lusty lungs he
synchronized the rowing and immediately the

boat shot forward pulling the Winifred after it.

Once in deep water again, the anchor was lowered
and the oarsmen started rowing for the lighthouse

to telephone Woods Hole for help. Just as they

reached shore the engine gave an apologetic cougii

and started to chug away merrily. With much
effort the anchor was lifted, and just as it landed

on the deck, the engine stopped again ! Down
went the anchor ! Up started the engine ! Up
the anchor and down the engine ! So the game
continued for two long hours.

"At this point the children accurately diagnosed

the situation by discovering that everyone was
hungry. Dr. Amberson somehow found the

weenies the hikers had carefully reserved for the

end of their long walk and these were boiled in

the coffee pot and consumed along with almost

everything else so that when the Nereis finally

came to the rescue and towed us home, there was
very little to put ashore on Nonamesset for the

tired and hungry trampers."

They had had a fine walk, but at a ferocious

pace set by Laurence Cunningham Irving. There
was one casualty in the form of a sprained ankle
for the Kansas Star but this netted her a buggy
ride with a real honest-to-goodness coachman and
some noble carrying on the part of Dr. Ferguson
ct al.

Nor was the evening spoiled by the late arrival
of very little food. Those who stayed around the
fire on Nonamesset until the long hours of the
clock will never forget how Dr. Chamber's voice
changed from base to tenor, nor the expertly har-
monized and syncopated version of "Show Me the
Way to Go Home" as given by Chambers, Hiatt,
Irving, and Cole.

As for the rest who had so closely escaped ship-
wreck and the briny deep, they arrived home at

9:30, all feeling entitled to the Carnegie Medal
for bravery, and agreeing witii Mrs. Hciber when
she exclaimed "This day has brought more ad-
venture than seven trips across the Atlantic."

—M. H.

SHARK KILLED IN HADLEY HARBOR

A 30-foot shark, which had presumably made
several appearances in the neighborhood of

Woods Hole in the two days previous, was killed

by a bullet in Hadley Harbor on Satuiday after-

noon, July 17th. The first indication of the ma-
rine visitor occurred on Thursday when some fish

traps in Buzzards Bay were found slashed with

huge rents. Twice on Saturday morning a large

animal was reported off the Breakwater Beach,

the U. S. Bureau of Fisheries being called at five

o'clock with a request for someone with a rifle.

The shark was however sighted off Naushon
Island on Saturday afternoon, nearly causing a

grocery delivery boat to be capsized as the driver

tried to avoid a collision. An expedition from

the island fired several shots into the animal and

it was towed near the shore where it was finally

dispatched.

A group from the Bureau of Fisheries which

had been offered the carcass went over and made
measurements on Sunday morning as the body

rested in about two feet of water. An attempt

was made by Dr. A. A. Abramowitz to dissect out

the pituitary gland with an ax, but immersion

made the operation difficult, and he returned to

Woods Hole without it. Pictures made by an-

other group, including Dr. G. H. Parker and Dr.

B. H. Goodrich, will be printed in The Collect-

ing Net. The body was towed out and released

off East Chop on Sunday afternoon, to the dismay
of a number of Woods Hole people who had
planned a trip to Hadley Harbor for low tide

Sunday evening.

The shark, identified as a basking shark by the
Bureau of Fisheries {Cetorhinus inaxiinus. Gun-
ner), used to be seen frequently in the Woods
Hole region, but, according to Dr. P. S. Galtsoff'

of the Bureau of Fisheries, this is tlie first speci-

men reported since 1920. These animals are
harmless to human beings and live entirely on
small pelagic crustaceans. Although the liver is

very valuable for oil, that of the local specimen
was not saved.

Measurements by Dr. Galtsoff showed a length
from the tip of the nose to the tip of die dorsal

lobe of the tail fin of 29 feet 2 inches ; depth of

the body at the insertion of the dorsal fin of 5 feet

9 inches and circumference at the same level of

14 feet 6 inches. The weight was estimated to be
from four to six tons. The numerous teeth were
very small, extending but a few millimeters from
the jaw.

The Bay Shore bath house, property of the M.
B. L. through the recent generosity of Dr. Ed-
ward B. Meigs, is open to 'use by investigators

and students of the Woods Hole Laboratories
through rental of rooms.
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NOTES ON THE ACTIVITIES OF THE M. B. L. CLUB
At ' the annual meeting of the chib, held ac-

cording to the constitution on the third Monday
in July, tlie following officers were elected : Sam-
uel E. Hill, president; J. K. W. Ferguson, vice-

president ; W. W. Ballard, secretary-treasurer

;

Charles Packard, trustee of the class of 1940 to

replace L. V. Heilbrunn, class of 1937. Dr. Ja-

cobs reappointed trustee P. B. Armstrong, class

of 1937, to the class of 1940.

The treasurer's report showed the club's fi-

nances to be in a satisfactory condition, with the

largest surplus in several years, but also with a

large outstanding debt for the re-roofing and lev-

eling of the club house. A recommendation was
made and carried by vote of the club that the ex-

ecutive committee expend the surplus as it sees

fit in the interests of the club. A portion will

probably be voted to the trustees for reducing the

club's indebtedness and the remainder used for

additional needed repairs to the club.

MUSIC
On Monday, July 26, we will hear the Bran-

denburg Concerto No. 6 of Bach, and Beethoven's

Symphony No. 9 (Choral) as played by Leopold

Stokowski and the Philadelphia Symphony Or-

chestra. On Wednesday, July 28, we will hear

the Beethoven Quartet in F major. Op. 135, as

played b}' the Lener String Quartet, and Bach's

"Well Tempered Clavichord, No. 1 to 9," played

by Harold Samuels.
The music committee has borrowed 13 addi-

tional folding chairs for the concerts and will bor-

row more if and when they can be found.

The concert scheduled for Wednesday, Aug. 4,

will be postponed until a later date as a courtesy

to The Collecting Net Scholarship Association

Concert by the Women's Symphony Orchestra of

Boston.

CHESS
Dr. Theodor Shedlovsky has been appointed

chairman of the chess committee and will direct

the rooks and pawns for the balance of the season.

INVERTEBRATE MIXER
The second mixer will be held on Saturday,

July 31, at the M. B. L. Club at 8:30 P. M. The
committee anticipates a large and enthusiastic

turnout. Conversation and cookies will be fol-

lowed by dancing as soon as the crowd thins out

sufficiently. The famous figures in biology are

particularly urged to be present. No youngster

will ever forget his first thrill on seeing a Parker,

a Morgan, or a Conklin. —Afionymous

THE M. B. L. TENNIS CLUB

The M. B. L. Tenuis Club tournaments will

begin the latter part of this week, starting with the

mixed doubles tournament. The trophy for this

tournament was donated in 1921 by Dr. Strong

and in that year was won by Dr. and Mrs. C. C.

Speidel. The semifinal and final matches of this

tournament will be played on Friday and Satur-

day of next week.

Entry lists for the other tournaments are posted

near the clay court. There will be semifinal and

final matches every Friday and Saturday through

August 21st, the day of the men's singles final

match. The schedule follows : mixed doubles,

July 30, 31 ; women's doubles, Aug. 6, 7 ; men's

doubles, Aug. 13, 14; women's singles, Aug. 19,

20; men's singles, Aug. 20, 21. The time and

place of various preliminary matches will be

posted by the contestants on the tournament card.

For the semifinal and final matches, which are to

be played on the clay court, the tennis club will

reserve certain hours and for the final matches

will provide an umpire and linesmen.

In addition to the tournaments for adult mem-
bers of the tennis club, there will be two tourna-

ments for junior members. The suggestion for

this was made by Mr. L. Saunders. Mrs. H. W.
Stunkard has consented to be chairman of the

committee to organize these tournaments. All

eligible junior members should sign their name
and age on entry sheet at the clay court or in-

form Mrs. Stunkard. Mr. and Mrs. Saunders

are donating a cup to be retained by the M. B. L.

Tennis Club but which will have engraved on it

the names of the winners each year of the junior

and children's divisions. In addition they are go-

ing to present each winner with a trophy. These
tournaments are open to children of 14 years and
under who are members of the M. B. L. Tennis
Club. All matches are to be played on the colas

courts except the semifinal and final matches
which ma)' precede the men's doubles matches on
August 13 and 14.

The number of tennis club members has gone
well over the 100 mark and congestion, particular-

ly on the clay court, is a very serious problem.

While some members are leaving Woods Hole,

the half-season memberships are available after

July 26th and it is expected that the final mem-
bership list will number over 150. The half-sea-

son rates are : full membership $3.50, colas mem-
liership $2.50.

Flood lighting of the clay court has been con-

sidered, but the initial expense of installation of

lighting equipment would be about $250.00 and
the consumption of electricity would cost about

25c per hour. The tennis club committee is very

an.xious to secure additional property on which

to build clay courts. At present it is difficult to

reserve the clay court for more than one hour in

five days and, with two additional courts, playing

facilities would be adequate to meet present de-

mands. Roberts Rugh, President
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NOTES FROM THE TROUT LAKE LIMNOLOGICAL LABORATORY
C. JuDAY, Director

The Trout Lake Limnological Laboratory has
begun its thirteenth summer researcii work on the

lakes of northeastern Wisconsin. The staff con-

sists of twenty-two investigators and assistants

who are engaged in studies that include problems
relating to the geology, the physics, the chemistry

and the biology of the various types of lakes that

are found in the district. The general plan of the

present investigations is similar to that of previ-

ous years, with special emphasis being placed on
certain phases of the work which were not inves-

tigated in former years.

Dr. Z. Koznu'nski of the Polish Biological Sta-

tion located on Lake Wigry is spending the sum-
mer at the Trout Lake Laboratory. He is mak-
ing a special study of the chlorophyll content of

the phytoplankton by means of a Photelometer.

His investigations also include the taxonomy, the

distribution and the ecology of the copepods be-

longing to the genus Cyclops that are found in the

different types of lakes and lakelets of the region.

Dr. G. W. Prescott of Albion College is con-
tinuing his studies of the taxonomy and ecology
of the algae of the lake district. In late July he
will go to Woods Hole for the second half of the

summer.

Dr. L. V. Whitney of the Laboratory staff is

engaged in securing continuous records of the
amount of solar radiation that is delivered to the

surfaces of the lakes and also the amount that

penetrates to the various depths in different types
of lake waters ; a Cambridge recorder is used for

the subaqueous readings of solar energy. Dr.
Whitney is also making a study of the microstra-
tification of the water in the thermocline and the
hypolimnion of several lakes by means of a pho-
toelectric transparency meter.

Dr. Minna E. Jewell of Thornton Junior Col-
lege, Harvey, Illinois, is continuing her studies of
the freshwater sponges. She is investigating the
effect of several environmental factors upon the
growth of these organisms; special attention will

be given to the effect of light.

Dr. W. M. Manning of the Lalioratory staff is

making further studies of the photosynthesis of
plankton algae and of the large aquatic plants ; a
special effort is being made to work out more
thoroughly the problem of quantum efficiency.

Dr. Edward Schneberger of the Wisconsin
Conservation Department is carrying on investi-
gations relating to the survival of fish fry that are
planted in lakes and to other fish problems that
have a scientific as well as a practical value.

DEPARTMENT OF PUBLICATIONS

THE BOOK OF THE SEASHORE: by Howard J.

Shannon. 281 pages and 50 pages of half-tone
illustrations by the author. Doubleday, Doran &
Co., Inc., 1935.

This description, not from the point of view
of the scientist, but from that of the observant lay-

man, is of life on the beaches of southern Long
Island. For a quarter of a century the author
has watched. There is a general thread running
through the whole description, of the stark strug-

gle for existence against great odds so that only
those plants, insects and birds remain which have
found some kind of solution. For instance, the

burrowing wasps, fruitlessly trying to dig in the

ever shifting sands, finally manage to make a

stable burrow among plant roots. The plants are

sharply selected so that water saving devices are

the rule ; the larger plants, trees, show in their

gale-twisted forms some of the difficulties they

have endured—and incidentally remind us in

Woods Hole of the gnarled and wind-razed trees

of Naushon.
Then philosophizing on the causes back of what

he sees upon the beach today, and speculating as

to the future of the now-surviving forms, he looks
back into geological history and. guided by fossil

records of the region, paints fanciful pictures of
the tropical vegetation of Cretaceous times.

There is a chapter upon sand tracks of crea-
tures such as the sandpiper, the gull, the crow,
the crab, beach rats, snakes and beetles. Another
section is on seasonal changes including some very
interesting reports of migrations, particularly of

dragon-flies and monarch butterflies.

The final chapter in the book is not about the
living forms, but about the earth itself. Is the
coastline changing? the sea encroaching? Ap-
parently yes, just as on Martha's Vineyard. Nan-
tucket and Cape Cod the coast is wearing away
in spots. Reference is made to the fact that of
10 acres of land acquired by the government in

1797 for the Highland Light site, only 5 acres
now remain. And the book ends on a nostalgic
note of fear that the very existence of the beaches
and their life, so sympathetically described, is

threatened by man's cheap invasions.—Hope Hibhard
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The Collecting Net
A weekly publication devoted to the scientific work

at marine biological laboratories

Edited by Ware Cattell with the assistance of

C. P. Kraatz, Anna-Betty Clark, A. S. Cattell and

Mary Goffin.

Entered as second-class matter July 11, 1935, at

the U. S. Post Office at Woods Hole, Massachusetts,
under the Act of March 3, 1879.

SCHOLARSHIPS AGAIN

Plans for the scholarship program of The Col-
lecting Net are shaping themselves in an inter-

esting fashion. An organization has been formed
known as "The Collecting Net Scholarship

Association,"* its pm-pose being to place the

scholarships sponsored by the journal on a firmer

foundation and to expand its activities in this di-

rection. The Association hopes to be able to col-

lect sufficient money to award several one-hun-

dred-dollar scholarships to students wiio by their

work during the jsresent summer have shown their

aptitude for research. The money would be used

in assisting young investigators to meet their ex-

penses during the summer of 1938 at one of the

summer marine laboratories.

At present the plan is to give scholarships to

the biological laboratories at Cold Spring Harbor
and Mount Desert Island as well as at Woods
Hole. In this cooperative enterprise it is assumed
that the other laboratories will assist with the

work of the Association : that is, if an annual

scholarship is to be given to Cold Spring and
Mount Desert, these communities should be rep-

resented by some twenty members each.

Every biologist interested in the work of the

Association could well join. We anticipate, Iiow-

ever, that fully half the money will come from
those individuals who are interested in biology.

but who are not themselves biologists. The full

amount received in annual dues will go towards
scholarships because The Collecting Net has

undertaken to meet every expense of the Associa-

tion.

Plans for a marine biological laboratory on the

South side of Pivers Island at Beaufort, N. C,
are being perfected by Drs. R. L. Flowers and
A. S. Pearse of Duke University. Ten single

story frame buildings will be constructed includ-

ing two laljoratory buildings, four dormitories, a

lecture hall and a mess hall. The Duke Marine
Laboratory will accommodate approximately 40
scientific workers when it is complete.

* Formerly announced as the Biological Scholarship
Association.

Tullio Terni, chairman of the department of

anatomy, histology, and embryology of Padua
Medical College. Italy and special fellow of the

Rockefeller Foundation.
Dr. Terni was born in Livorno, Italy, in 1888.

He studied under the anatomist, Professor G.
Chiarugi. at the University of Florence. After

completing his graduate work, he became lecturer

in tile department of Dr. G. Levi at Turin Uni-
versity. He later studied at the Kaiser Wilhelm
Institut under Dr. Mangold and Dr. Peterfi, and
in 1925 was appointed chairman at Padua Medi-
cal College.

His publications have been in the field of ex-

perimental cytology, embryology and neuro-ana-

tomy. As a result of his researches, he was
awarded membership in the Italian National

Council of Research, the Royal .\cademy of Lin-

cei, the German Society of Anatomists, the

French Association of Anatomists, the Interna-

tional Institute of Embryology and other societies.

Dr. Terni arrived in the United States on July
8 and plans to spend the siunnier at Woods Hole
working with Dr. Robert Chambers on the mi-

cro-dissection and biology of spermatozoa, and
the movements of flagellated and ciliated cells. In

the fall he will go to the Rockefeller Institute for

Medical Research to work with Dr. Alexis Carrel

on the fertilization in vitro of somatic cells, espe-

cially fibroblasts.

Before his return to Italy Dr. Terni plans to

visit and study on behalf of the Italian National

Council of Research the organization of the chief

biological centers of the United States.

ADDITIONAL INVESTIGATORS

Co Tui, F. assoc. prof. expt. surg. New York. Br 343.

D 111.

Coonfield, B. R. asst. prof. biol. Brooklyn. OM 39.

D 24.

Crystal, S. res. asst. Rockefeller Inst. Br 206. Berg,
High.

Dorris, Frances res. asst. embr. Yale. Br 8c. Steven-
son, School.

Dugal, P. instr. biol. Montreal. Br 107. Niekerson,
Millfield.

Foerster, J. Washington Med. (St. Louis). Br 233.

Rohmeling, Pleasant.
Jones, E. R., Jr. assoc. prof. biol. William and Mary.

Savery, Main.
Marshak, A. phys. Deaconess Hospital (Boston). Br

304. Stevenson, School.
Northrop. J. H. mem. Rockefeller Inst. Br 206. (Ca-

taumet).
Rubin, S. asst. med. New York. Br 309. Millfield.

Schmitt, F. O. assoc. prof. zool. Washington (St.

Louis). Br 233. Berg, High.
Shears, Elizabeth sec. techn. biochem. Rockefeller

Inst. (Princeton). Br 206. Ludlam (Falmouth).
Tittler. I. A. instr. biol. Brooklyn. OM 39. Swain,

Millfield.

Trombetta, Vivian asst. bot. Barnard. Broderick,
North.
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ITEMS OF INTEREST

Dr. Rudolf Bennitt, member of the staff of

the course in invertebrate zoology at the Marine
Biological Laboratory for a number of years prior

to 1930, has been promoted from associate pro-

fessor of zoology to a full professorship at the

University of iVIissouri at Columbia.

Dr. Ronald Grant, visiting Commonwealth
fellow in zoology from the University of Edin-

burgh, has been appointed sessional lecturer in

physiology at McGill University.

Dr. Hugh Davson. Rockefeller Foundation
fellow in physiology at the University of Penn-
sylvania, has been appointed demonstrator in bio-

physics at University College of London.

Dr. Clarence D. Tirner, research assistant

in zoology at the University of Missouri during

the past year, will become instructor in zoology

at Northwestern University.

Professor S. O. Mast of the department of

zoology at Johns Hopkins University left in June
for the Najiles Marine Biological Station. He
plans to visit other European biological stations

during the summer.

Dr. Helen E. Butts of the department of

zoology, Wellesley College, was married in Provi-

dence, R. I., on June 26 to Mr. Donavan S. Cor-
rell, research fellow in botany at Duke University.

Dr. Viktor Hamburger, assistant professor of

zoology at Washington University, left Woods
Hole on July 22 for a short visit to Freiburg,

Germany. He will return to the laboratory on

August 26.

The fourteenth annual meeting of the Long Is-

land Biological Association has been called for

Tuesday, July 27, 1937, at 5:30 P. M., at Black-

ford Hall, Cold Spring Harbor. The principal

business will be adjournment to a date in the fall.

A most unusual specimen currently on exhibi-

tion in the Aquarium of the U. S. Bureau of Fish-

eries is a live red lobster. Of considerable ad-
vantage to the uninitiated is the presence of a nor-

mal control in the same tank.

Choral Club

The Choral Club is making rapid progress in its

lii weekly rehearsals. Although one of the rehear-

sals was interrupted by the failure of electric

power on the 8th, we are getting our program in-

to shape for the concert to be given in August.
The music we are using consists of songs selected

from all countries, and ranges from devout church
music to humorous folk songs. There is still time

to join for any who are interested and are able to

attend the rehearsals. They are held at the Coast
Guard Mess (opposite the M. B. L. Mess) on
Tuesdays at 9 and Thursdays at 8. —B. G.

Women's Symphony Orchestra to Play

The Commonwealth Women's Orchestra, the

only one of its kind in the East, will make its de-

but on southern Cape Cod Wednesday, August
4th, at the Lawrence High School Auditorium in

Falmouth at 8:00 P. M. The group of 50 musi-
cians with S. G. Braslavsky as conductor is to

appear for the benefit of The Collecting Net
Scholarship Association. Tickets will be avail-

able at fifty cents, $1.00 and $2.00.

The orchestra is one of the divisions of the
WPA Federal Music Project under the direction

of Dr. Nikolai Sokoloff.

Dr. Gregory Pincus, assistant professor of

general physiology at Harvard University, will be
working at the University of Cambridge during
the coming year.

Dr. p. W. Whiting, associate professor of

genetics at the University of Pennsylvania, at-

tended the Bee-Breeding Conference sponsored by
the U. S. Department of Agriculture in Washing-
ton, D. C, on July 14 and 15. The discussion
centered about the application of genetical and
cytological findings on Apic incllifica to practical

breeding. A solution to the problem of the pol-
lination of red clover was foreseen in the demon-
stration by Dr. L. R. Watson, Guggenheim fel-

low at Alfred University of a method of artificial

insemination. Intensive insect spraying has killed

many bumblebees, the chief pollinators of the im-
portant forage crop and the development of

greater tongue length in honeybees is thus of eco-
nomic importance. Among the exhibits were mu-
tant eye colors, white, yellow-green and red, and
a hair character mutant, downy, which may im-
prove pollination. The chairman of the confer-
ence was Mr. W. J, Nolan of the Division of Bee
Culture of the U. S. Department of Agriculture.

CURRENTS IN THE HOLE
At the following hours (Daylight Saving

Time) the current in the Hole turns to run
from Buzzards Bay to Vineyard Sound:

Date A. M. P. M.

July 25 6:14 6:29
July 26 6:51 7:11

July 27 7:37 7:54
July 28 8:15 8:48
July 29 : 9:07 9:37
July 30 9:59 10:34
July 31 10:55 11:35

In each case the current changes approxi-
mately six hours later and runs from the
Sound to the Bay.



92 THE COLLECTING NET [ Vol. XII, No. 104

EDWARD E. SWIFT
HARDWARE, PAINTS, GLASS, CORDAGE

Marine Hardware a Specialty

SCHOOL ST. WOODS HOLE
Tel. Falmouth 328-W

JACQUELINE'S BEAUTY SHOPS
Whei-e Haircutting Is a Specialty

Permanent Waving Finger Waving
Moderate Prices

MAIN ST., WOODS HOLE Fal. 60f.-M

The Only Place in Woods Hole Where
You Can Buy

Texaco Products
AND GOODRICH TIRES

Gasoline and Oil
WILLARD BATTERIES

WOODS HOLE GARAGE
COMPANY

OPPOSITE STATION

Formulae and Methods
of the

Chemical Room
Marine Biological Laboratory

3rcl Ed. 1936

General information about solutions, stain

and chemical solubilities.

Foninilac for

Culture media
Saline solutions and artificial sea water

Killing fluids (separate section for os-

mic acid fluids)

Staining solutions

Photographic solutions

Miscellaneous solutions of biological

importance

Directions for the preparation of Hydro-
gen Ion buffer solutions and for making and

standardizing molar and normal solutions

used in biology.

On Sale for 75c at

THE COLLECTING NET OFFICE
SUPPLY DEPARTMENT OFFICE

RECENT BOOKS
"Time and Its Mysteries"—Millikan, Merriam,

Shapley, Breasted
"Audubon"—Rourke
"General Psychology"—Brennan
"How We Came by Our Bodies"—Davenport
"Controlling Human Behavior"—Starch, Stanton,

Koerth
"The Development of Modern Medicine"—Shryock
"Famous American Men of Science"—Crowther
"Atoms, Men and Stars"—Rusk
"Twins"—Newman, Freeman, Helzinger

One Copy of Each on Sale at a Discount in

THE COLLECTING NET LIBRARY
Third Floor, Fisheries Building

Ride the Waves
ABOARD THE

WINIFRED
Chartered Trips to Nearby Islands

CAPTAIN SMITH

WOODS HOLE

HARVEY'S HARDWARE STORE
Harvey M. Martin, Proprietor

249 MAIN STREET FALMOUTH
Camp Supplies Sporting Goods

ENGLISH & AMERICAN BICYCLES
(Over 30 wheels in service)

RENTALS: 25c Hour, $1 Day, $4 Week

SALES: Ladies' $28.00; Men's $32.00

We will repurchase bicycles in good condition
at end of season at one-half original price.

SAMPSON'S
Jane H. Russell

ACCESSORIES
For INFANTS and CHILDREN

Complete Line at

Moderate Priecs

Opp. P. O. FALMOUTH
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Spencer Microtomes Set the

Standard of Precision and Long Life

Biological laboratories everywhere have for many
years regarded the performance of Spencer Micro-
tomes as the standard of precision. Their many fea-
tures of convenience in operation, and their sturdy,
rigid construction, give many years of new-instru-
ment accuracy in performance. A Spencer Micro-
tome is an enduring purchase for any hospital or
clinical laboratory.

Illustrated is the No. 820 Precision Rotary Micro-
tome for cutting unvarying serial sections of any
thickness from 1 to 50 microns. Its superior accu-
racy is a result of its construction—a feed mechanism
which is independent of the up and down move-
ment of the specimen.

For a complete description of this and other pre-
cision Spencer Microtomes for cutting celloidin, par-
affin or frozen sections, write for catalog T-12.
Address Dept. J-7-7d.

Spencer Lens Company
Buffalom New York
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WOODS HOLE

SANDWICH SHOP
SANDWICHES SALADS

Parker Products

MAIN STREET WOODS HOLE

EXPERT WATCH, JEWELRY AND OPTICAL
REPAIRING

Oculist in Attendance

FALMOUTH JEWELRY SHOP
MAIN ST. Phone 567-J FALMOUTH
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"Many of Mr. Shan-
non's observations
are orig-inal and dis-
tinct contributions to
science." — Dr. Roy
Waldo Miner, Amer-
ican Museum of Na-
tural History.

trations."— Dr. Mol-
denke, New York
Botanical Garden.

THE BOOK
OF THE

SEASHORE
by Howard J. Shannon

Over a period of twenty-six years Mr. Shan-
non has studied the various phenomena
which transpire along- our coasts. No other
entomologist has pursued more searching
investigations or has gathered more profuse
data, which has been the subject of in-
terested cominent here and abroad.
76 halftone illustrations and 14 text illustra-
tions. SS-.IO

At your boolcseUcr' direct from Dept, C

Doubleday, Doran Outdoor Books
Garden City, N. Y.

Royal Berlin Porcelain
Filtering Crucibles

According to KOENIG
U. ,S. Patiiit No. 1,567,654

Made in two porosities of the
best glazed RoyaJ Berlin Hard
Porcelain, with porous bottom,
equally resistant to heat as the
vessel. Ignition does not alter rate
of filtration. No loss of weig-hl.

Specially recommended for quantitati-
of all crystalline precipitate;
iilphatc, etc

Catalog RB-250 est.

NEW JENA KPG All-Glass Stirrer
Holds Vacuu ithout Mercury Seal

Stirring contents of flasks maintained under
low pressure or vacuum is now made easy.
Replaces clumsy mercury seal. No supplemen-
tary seal or stuffing box needed. Pressm'e dif-
ferences as gi-eat as 100 mm. mercury between
inside and outside of flask cause no leakage.
Also keeps out impurities.

Recommended for all types of chemical
work, particularly for organic and electrochem-
ical resea.rch, as the ail-glass construction
eliminates chemical effect of a metal stirrer or
niercur.v seal.

FISH-SCHURMAN CORPORATION
250 East 43rd Street, New York City ^P—

»

U. S. Agents. .Jena Glas.s \V<.rks. Schott & Gen, ^ ^-^

Fish-Schiirma^

DISSECTING SETS
This illustrates one of the many dissect-

ing sets which comprise our complete

stock. Our catalog number 38 describes

and illustrates further the ten models,

varying from a set for the student to an
elaborate one for the specialist. We will

gladly send you a copy upon request.

Also the Largest Variety oj

DISSECTING INSTRUMENTS — AND
LABORATORY MATERIALS — MICRO
SLIDES, COVER GLASSES — SLIDE
BOXES — MAGNIFIERS — CENTRI-
FUGES — INSECT PINS — RIKER
MOUNTS — MUSEUM JARS — PETRI
DISHES — RUBBER TUBING — HEMA-
CYTOMETERS AND HEMOMETERS.

There are also separate catalogs
on Charts, Models, Specimens
and Preparations covering the
fields of: Human and Compara-
tive Anatomy, Physiology, Neu-
rology, Zoology, Botany, Em-
bryology, Entomology, Ecology,
etc.
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Biological Supplies

Turtox Catalog No. 36

is a 672-page directory of materials

for tlie biology laboratory. Backed

by the sign of the Turtox, it repre-

sents the highest (luality in Bio-

logical teaching equipment.

turtd^q|)ucts

The Sign of the Turtox

Pledges Absolute Satisfaction

General Biological Supply House
(Incorporated J

761-763 East Sixty-ninth Place CHICAGO

SCIENTIFIC PERIODICALS

Biological. Medical, Zoological, Botanical,

etc. Complete Sets. Volumes and Odd
Copies. There may be some Single Copies

needed to complete your sets, or an Im-
portant Article whicii you may need. Prices

are reasonable.

B. LOGIN & SON, INC.

29 EAST 21st STREET NEW YORK CITY

SUMMER CONVENIENCES AT

ROWE'S PHARMACY
SMOKES — COSMETICS — MAGAZINES

HOME REMEDIES

Developing and Printing Snapshots

ICE CREAM
(on the porch overhanging the Eel Pond)

ROWE'S PHARMACY
Falmouth Woods Hole No. Falmouth

Jt]|iliiiiiiiMUMiiiiiiiiii[]iiiiiiiiiiii[]iiiiiiiiiiM[]iiiiniiini[:jiniiiiiiii[]iiii:iiini»]inMinii!i[]iiiiiiiiii[]iiiiiiiinii[]iiMiiniiji[]iiiiiiiuiiiC]iiiiiiiiMn

The Standard for Microscope Glass |

Gold Seal Microscope
f

Slides and Cover Glasses
|

Crystal Clear Non-Corrosive Will Not Fog |

Gold Seal Slides and Cover Glasses are made |

from a glass practically free from alkali. They i

attain a precise uniformity of thinness and |

plane surface that is unparalleled. They are |

brilliantly crystal clear and guaranteed against i

corrosion, fogging or any Imperfection. i
a

Microscopic work deserves the best—specify |

Gold Seal Slides and Cover Glasses, priced i

only a trifle more than Inferior grades. i

•uMiMi[]iiiuiiiiiiiniiiiiiiiiiii[]iiiiiiiiiiii[]iiiuiniiii[]iijiiiiiiiii[]iuiiiiiiiiiciiiiiiiiiiiiitiiiiiMuiiii[]niuiiiiii[]iiiiiiniiii[:iiMiMiiiii[iiiniiiiiiii[]iiiiniiiiiii]i^
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PRICE REDUCTIONS
on the following

Wistar Institute Publications

MORPHOLOGICAL STUDIES ON THE
CEREBELLUM

I. In Amblystoma. II. In Chelonians and Alli-

gator. By 0. Larsell. 1932. Paper cover.

Old price $2.00 Reduced to $1.00

STUDIES IN THE DEVELOPMENT OF THE
OPOSSUM

(Didelphys virginiana L.). Parts I-V. By
Carl G. Hartman. 1920. Paper cover.

Old price $3.00 Reduced to $2.00

STUDIES ON INBREEDING
By Helen Dean King. 1919. Paper cover.

Old price $3.00 Reduced to $1.50

AMERICAN ANATOMICAL MEMOIRS
No. 10, by Tokujiro Wada Reduced to $2.00
No. 11, by Philip E. Smith Reduced to $1.50
No. 14, by H. D. King and

H. H. Donaldson Reduced to $2.50

THE WISTAR INSTITUTE OF ANATOMY
AND BIOLOGY

Woodland Ave. and 36th St., Philadelphia, Pa.

POWERS & POWERS

High Grade
Microscopic Preparations

Illustrated catalog on request

Lincoln, Nebraska

mil mil II II III! II iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiin iiiiiiiiiiiiiiiiiiiuiii]

UNEQUALLED
in its versatility

Leitz PANPHOT
The LEITZ PANPHOT answers the need for
single instrument that can handle the ever-i_
creasing complexities of microscopical research

|

problems. It's the most useful and versatile in-
strument with which the technicians can be
equipped.

Equally convenient for visual observation and
photomicrography, it makes use of all of the fol-
lowing methods of illumination:

Transmitted Light, po-
larized or non- polar-
ized

Darkfield in transmitted D
light

These are but a few of its

They are fully described ir

Shall we send you a copy?

Be sure to visit our exhibition of optical instru-
ments at R. G. Thompson's, Main St., Woods Hole,
Mass. during August.

E. LEITZ, Inc.
730 Fifth Ave., New York

Chicago Detroit
Washington
Western Ag-ents:

Spindler & Sauppe,
Inc.. Los An-
geles and San

Francisco
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DISSECTING
INSTRUMENTS

IN SETS

For student dissecting work in Biology, we
particularly recommend the No. 7064 Dis-

secting set, illustrated above.

All instruments in the set are stock items,

and may he immediately replaced at any
time. Cases are of leatherette, well-made,

and especially compact.

We can supply Dissecting Sets incorpora-

ting any selection of instruments that may
be desired. Prices and discounts on request.

7064-DISSECTlNG SET

Consisting of the following instruments in

felt-lined, leatherette, one-fold case :

1 Scalpel No. 6959, ebony handle, 38 mm
edge.

1 Forceps No. 6797, fine, smooth point, 115

mm.
1 Needle No. 6842, straight, in cedar handle.

1 Needle No. 6847, bent, in cedar handle.

1 Scissors No. 7007, medium straight.

1 Celluloid rule No. 10497, 6 inches.

Per set

In dozen lots, per set

- $1.20
- $1.00

Subject to discduiit in qnaiilillcs.

11 'rile jor f<)iccs.

UUILL CORPORATION
ROCHESTER, N. V.

THE . .

.

CLINICAL MODEL
The International "Clinical Model" Centrifuge,

with its built-in protective guard bowl, operates
either a two or four tube head at a full 2,400
R. P. M. with perfect safety. It has a maximum
capacity of 200 ml.

The Centrifugal Force of even a small centrifuge

at 2.400 R. P. M. calls for a protective guard. For
the General Practitioner and as an auxiliary in

hospital and research laboratories, the Clinical

Model { in design and workmanship the equal of

the largest International Centrifuge) is unequalled

and yet reasonably priced.

The Clinical Model

INTERNATIONAL CENTRIFUGES
are made in many sizes to meet the different re-

quirements for speed and capacity. There is an
International for any job.

Standard glassware is used in a wide assortment

of heads for International Centrifuges—heads

holding as many as 96 vials, others with 6 bottles

of 500 ml. capacity. Basket type heads are now
available in Stainless Steel, Monel Metal, Rubber
Coated Steel and Manganese Bmnze.

INTERNATIONAL EQUIPMENT CO.
;{.'-,2 WESTERN AVENUE BOSTON, MASS.

Makers of fine Centrifuges
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COLLOIDAL EXAMINATIONS
SIMPLIFIED

The B & L Unified Slit Ultra Microscope has siniplitied the exam-
ination of colloids and ultramicroscopic particles, thereb}' extend-

ing the range of applications of the microscope.

It consists of an arc illuminator with illuminating microscope

which concentrates a powerful beam of light through an adjustable

slit, striking the particles at right angles to the axis of the observing

microscope. It has an adjustable microscope platform and a three-

way mechanical stage which in addition to the usual calibrated

horizontal movements may be verticall}' adjusted to the extent of

3 mm. A special slide for use in examining colloidal liquids and a

lOX net micrometer eyepiece for counting particles are also pro-

vided. Any compound microscope which has a square stage may

be used. For complete details write Bausch & Lomb Optical Co.,

671 St. Paul Street, Rochester, N. Y.

aaicIt ^Jamh
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TUESDAY, August 3, 8:00 P.

Seminar: Dr. P. W. Whiting

U. S. FISHERIES BIOLOGICAL LABORA-
TORY AT BEAUFORT

Dr. Herbert F. Pkythekcii, I director

During the present season the principal investi-

gations conducted by the Bureau will deal with

the development and possible control of a sporo-

zoan parasite of the oyster, with experimental

methods for the rehabilitation of scallop- and
clam-producing areas and the construction of

tiflal ponds in marsh areas for

the propagation of the mullet

and ])ossiblv other marine fish-

es. The mullet pond project

is being carried out with the

cooperation of the W.P.A. and

will determine the possibilities

of utilizing the extensive salt

marsh areas in the South At-

lantic region for rearing this

species as has been done suc-

cessfidly in France, Japan and
the Hawaiian Islands. Certain

portions of these ponds will be

constructed as shallow basins

or "claires" and will be util-

ized for growing oysters and
to aid in the production of na-

tiu'al food for tlie mullet.

The marine studies being

conducted here this year by
visiting investigators are as

follows :—Dr. W. C. George, professor of histolo-

gy. University of Morth Carolina, the blood of

ecliiniiderms and an- (Coiitimied on f'ai/c 106)

M.

A
Convenient Test of Physical
Agents as Producers of Domi-
nant Lethals."

Dr. Bernard R. Nebel: "Cytologi-
cal Observations on Colchicine."

Dr. R. Weissenberg: "Demonstra-
tion of Vital Staining Preserved
in Paraffin Sections of Lamprey
Kmbryos."

Dr. William R. Duryee: "Some Ex-
periments on Isolated Amphibian
Germinal Vesicles."

Dr. Robert Chambers: "Cortical
Cytolysis of the Echinoderm
Egg."

FRIDAY, August 6, 8:00 P. IVI.

Lecture: Professor Ernst Fischer:
"Some Physical Aspects of Mus-
cular Contraction."

OXIDATION AND CATALYSIS OF OR-
GANIC COMPOUNDS

1)k. L. Miciiaeli.s

Member of the Roekejeller Institute jar

Meilieal Researcli

Oxidation is the source of energy for the

maintenance of life. The ultimate oxidizing agent
in metabolism, of course, is oxygen. Yet in

general the foodstuffs to be oxidized are not ox-
idized and, at ordinary tem-

peratures, not oxidizable by
cix\gen at all. This statement

holds not only in test tube ex-

periments, but also in the liv-

ing organism: e. g., sugar is

not oxidized by oxygen at all,

but by other oxidants, en-

zymes, which, after being re-

duced by sugar, will be re-

oxidized bv oxygen, either

flirectly, or again by the inter-

mediation of other enzymes.

In the absence of such en-

zymes, sugar can be kept al-

most indefinitely in contact

with oxygen, except in an al-

kaline solution, more strongl)'

alkaline than ever encoimtered

imder pbj'siological conditions.

The nature of oxidizing en-

zymes is this : they must be
capable of a reversible oxidation and reduction.

In the oxidized state, they must be able to oxidize

the substrate ; hereby the enzyme itself is reduced.

TABLE OF
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WOODS HOLE PHOTOBIOLOGY
Left to right: Top row, Invertebrate class (1936) off to dig in the sand; Beach football at the recent

embryology picnic (Goodrich); Second row. Two "built for two" on Marthas Vineyard (Copeland self-
photo); Embryologists at play on Sunday morning; Dr. Goodrich and embryology" students finding out
why lobsters go on picnics (Leonard); Dr. Schotte finds something interesting "under the microscope
(Leonard); Third row, Blanc, Bozeman, White and Wrightington at "Mess" (Leonard); Music on Main
street; Farewell beach party for M. Lucille Nason; "The Collecting Net" does not go to a party, but
the watermelon does and is eaten by the Columbia folk; fourth row. Carvings in the recent High
bchool Biology Project Exhibit; Drs. Richard Weissenberg and Jean Picard at the Harvard Tercen-

..^if'"^^ ?J^
^''w'" ^- Conklin; Drs. Tullio Terni, Robert Chambers and G. Failla; Fifth row. Printing

,,J
"?, '-""'^'ting Net" at The Darwin Press; Sir Joseph Barcroft; Dr. Laurence Irving with Dr. J. K.

W. Ferguson in background; Boat in Fisheries enclosure (Weber).
(THE COLLECTING NET welcomes contributions for this page. Staff pictures made with Zeiss Ikon

camera shown except where credit is given in parentheses).
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This reduced enzyme must be capable of re-

oxidation by oxygen, either directly or indirectly

through intermediation of accessory enzymes,

quantitatcly, vvitliout loss either of energy or of

substance. Biochemistry is intensely occupied

with the study of reversible oxidation-reduction

systems because they are models for the physiol-

ogical oxidation-enzymes.

An essential method for the study of reversible

oxidation-systems is the measurement of electric

potentials established when their solution is in

contact with a noble metal electrode. The poten-

tial can be expressed thus

;

RT oxidized form

Eo -I-

nF reduced form

where n = 1 in a univalent oxidation and = 2

in a bivalent oxidation. Eo is a constant char-

acteristic of the particular system and is desig-

nated as the normal potential. In general, it de-

pends also upon pH. When the reduced form is

gradually oxidized and the potential measured
during this titration, the potential varies in a

manner determined by the second term of this

equation. The slope of a bivalent system is ac-

curately the half of that of a univalent system and
so it is very easy to decide whether any oxidation

is bivalent or univalent. In organic molecules

oxidation was usually supposed to be, as a rule,

bivalent in order to comply with the quadrivalencc

of carbon.

The normal potential may be determined for

various pH's, and plotted against pH. The
slopes of these curves are very characteristic and
establish information about the acidic and basic

dissocia'^ion constants of the substances concerned.

Accoi ling to these rules only two types of titra-

tion curves should be found, one for univalent

systems and the other type much flatter for bi-

valent systems. Contrary to the belief of some
years ago, many exceptions to these rules have
been found, especially in biologically occurring dye
stuffs. The explanation is this : the bivalent ox-
idation in many cases proceeds in two successive

univalent steps. If these steps are widely sepa-

rated, one sees two successive steps in the titra-

tion-curve, separated by a jump more or less

pronounced. However very often the steps are

not entirely separated but overlap. In this case,

a great variety of titration-curves can be obtained.

From the shape of all of these curves the nature of

the intermediate form of oxidation-reduction can
be assertained by a mathematical analysis of their

slopes. These intermediate forms always have a

strong color different from that of the oxidized

and reduced form. There are essentially two pos-

sibilities. The intermediate form may be a radical

with tervalent carbon, or bivalent nitrogen, or

univalent oxygen ; these radicals we shall refer to

as the semiquinone radicals. On the other hand,

one might think and one did think until recently,

the intermediate form to be a bimolecular as-

sociate of two such radicals, which then would be

an ordinary, valence-saturated compound, but of

double molecular size. The mathematical analysis

of the curves has show^n, that in general, the

radical is established. Only quite recently, a case

has been found in which the radical, when present

in high concentration, is in equilibrium with its

dimeric compound (in a paper with Dr. Fetcher
not yet published), a fact that may hold, to a
greater or lesser extent, for all semiquinone radi-

cals. This needs further experimentation and is

not very essential for the present discussion. The
essential thing is that these radicals are really

capable of existence. This possibility must now
be explained since, in general, we look upon a
radical as something very unstable.

Let us take phenazin (I) as an example. It is

the parent substance of important substances oc-

curring in living organisms. Its reduction leads

to dihydrophenazin (III). The intermediate

a:)o ax) cx) a;x}
form, then, should be II, which has one bivalent

nitrogen atom. We have to account for the pos-

sibility of the existence of such a valence-un-

satured molecule or radical. We have to consider

that this radical appears, as an intermediate form
of reduction, of green color, only in acid solution.

In this case a hydrogen ion will be attached. This

ionized form of the radical is shown in IV. The
proton is attached in the same manner as it is

attached to NH3 in an acid solution so as to form
the NH4+ ion. However, there is no reason why
the positive charge should be permanently at the

upper NH group. The chance is alike that it is at

the lower. Since otherwise the molecule is per-

fectly symmetric, there is no preference for the

one or the other position and there will be a per-

manent shift of this charge from the one to the

other position. This is accomplished by a periodic

migration of one electron from the one N to the

other. In the formula as drawn in IV, the lower

NH group has one more electron than the upper.

This electron migrates, across the bridge of C-
atoms, to the upper NH group and periodically

changes its place from the one to the other N.

This is a periodic oscillation which is established

by the electron, in addition to the orbital move-
ment around the nucleus of that atom in the

vicinity of which it happens to be at the given

moment. The period of the orbit around a
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nucleus is much shorter than the period of ex-

change of position. Now, quantum mechanics has

shown that such an exchange, occurring period-

ically, largely contributes to the stability of a

molecule. Such a state of affairs has been termed

"resonance"' in quantum mechanics. This and

many other types of resonance play a very con-

siderable role in modern quantum mechanics. The
result of the very complicated calculations is that

any resonance is an important factor in stabilizing

the molecule. You may think of the very crude

analogy that a top is stabilized in an otherwise

impossible situation by spinning. Whenever a

radical is built so symmetrically that a strong

resonance is established, its stability is much in-

creased.

Besides the potentiometric experiments, there

is another proof for the radical nature of the inter-

mediate compound. The radical contains one un-

paired, odd electron and should be for this reason

paramagnetic : whereas an ordinary molecule with

an even number of electrons should be diamag-

netic. Though there is only a beginning in this

kind of research, the expected paramagnetism of

the semiquinone radical has been confirmed ex-

perimentally.

Whenever an intermediate radical is fnrmed

during the oxidative or reductive titration, the

curve will never agree with any of the two types

of curves mentioned above for n ^ 1 or n ^ 2.

According to circumstances, curves will occur of

the various types, flat ones, steep ones, curves

with one or with three points of inflection.

Whether the one or the other representative of

this family of curves arises depends on the degree

of the separation of the two steps which shall

now be explained.

During the titration, we always have a mixture

of the three forms of the dye : the reduced form,

R ; the semio.xidized form, S ; and the totally o.x-

idized form, T. We have not only one oxidation-

reduction system but three, namely the R/T
system, the R/S system, and the S/T system,

which will be in equilibrium with each other.

At that point of titration where the con-

centration of R equals that of S, we may speak

of the normal potential of the lower step of oxida-

tion, Ei; when [S] = [T], we speak of the

normal potential of the higher step of oxidation,

E2; when [R] = [T], we speak of the mean
normal potential, E,„. \Vhen the two steps are

widely separated. Ei lies far below E2 and in the

middle of the curve there is a steep jump of the

potential. When the two steps are less separated,

the steepening in the middle becomes less con-

spicuous and may vanish altogether. Ei is still

lower than E2. but less than in the former case.

Furthermore, we may arrive at a situation where

the normal potential of the lower step, Ei, is

higher than the normal potential of the higher step

Eo. The order of E, and ¥.• is reversed. In such a

case, only very little of the radical can be formed
at all, but still there may be a definite though
small amount. In such a case, we would say that

on oxidizing the reduced form, it is easier to

obtain the second step of oxidation than to obtain

the first. It is the same situation in the oxidation

of metallic copper, in which case one can more
easily reach the cupric state than the cuprous,

though cupric is farther apart from copper than

is cuprous with respect to the level of oxidation.

Level of oxidation and free-energy relationships

need not go hand in hand.

This state of affairs may also be illustrated in

this way. Suppose we prepare the semiquinone

radical in pure crystalline state, which is quite

easy in many cases. Now we dissolve the crystals.

Immediately an equilibrium will be established be-

tween the three forms

:

2 R — T + S

The constant of this equilibrium,

[T] X [R]
k =

will be designated as the semiquinone-formation

constant. If k is small, the radical will largely

undergo what is called a dismutation and disap-

pear to a great extent. If k be infinitely large, the

dismutation will be complete.

A mathematical analysis of the curves shown
above permits us to correlate this k with the

shape of these curves. The steeper the curve, the

larger will be k.

Now, a variety of titration curves, obtained ex-

perimentally with various reversible oxidation-

reduction systems, all being dye stuffs, is demon-
strated by graphs. The values for Ei, E„,, and E2

are plotted again pH. There is always a crossing
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point of the three normal potentials and at this

point El =: Em = E2.

So much about the results obtained from titra-

tion curves. All results are in the realm of ther-

modynamics and deal with equilibria. Now we
come to a kinetical problem. This is best illus-

trated by an example elaborated recently in col-

laboration with Dr. Fetcher. You will very soon
understand why this particular example is suit-

able as a model and is able to illuminate a geiieral

situation better than many other examples. We
start from dihydro-stilben (I).

o-;^-o 0=;r0 Ov^o on"^o
This substance exists only in a strongly alkaline

solution in alcohol, and then it is ionized in part.

Usually, it exists in the tautomeric keto form,

benzoine ( I„ ) . When crystals of the ketonic form
are dissolved in alkaline alcohol, it is partially

converted, rather slowly, into the enolic form.

This enolic form can easily be oxidized, the end
state being a diketone, benzil (III) by using as

oxidant either oxygen or iodine. However, there

is formed an intermediate product of an intense

purple color, known for many years and proved
by us to be a radical with one tervalent carbon,

(II). Of course, in the alkaline solution, we
have its anion instead, a hydrogen ion being split

off. The negative charge of this ion oscillates be-

tween the two O-atoms, this resonance establish-

ing the stability of the radical. According to the

degree of alkalinity, more or less of this radical

will be produced, since the formation constant of

necessity depends on pH, just as in all other cases

mentioned before. When benzil is dissolved in

alcohol, but no alkali is added, no oxidation at all

takes place in presence of oxygen or iodine. After

adding alkali, a deep purple color arises, which
suddenly fades out on shaking with oxygen. At
rest, the color gradually reappears. On shaking

again with oxygen, the color disappears instan-

taneously and reappears slowly at rest. This
cycle can be often repeated and when the color

ceases to appear on standing at rest, no benzoine
is left and the oxidation to benzil is complete. So
one sees that the oxidation which is bivalent al-

together proceeds in two successive univalent

steps. If, by lack of alkali, the intermediate

radical can not be formed, the oxidation does not

take place at alK The reason why the two steps

can be so easily distinguished in this particular

case is the slowness of the rearrangement of the

ketonic form to the enolic, and the fact that the

enolic form is much easier to oxidize than the

other and, furthermore, that the intermediate

radical form due to its resonance is accumulated
to an easily recognizable extent. This fortunate

property of this system enables us to recognize
the following state of affairs. This bivalent oxida-
tion does not proceed in a single bivalent step, but
in two successive univalent steps. The oxidation
has to go in single univalent steps, otherwise it

does not go at all, or at least, at a rate incom-
parably slower. We may derive herefrom a gen-
eral principle compatible with all known facts

with regard to the oxidation of organic com-
pounds.

Certainly, some oxidations may take place in

such a way that oxygen combines with an organic
molecule to give a peroxide and then by intra-

molecular rearrangement the oxygen is reduced
and the organic part of the molecule is oxidized.
The formation of such a peroxide cannot be, how-
ever, considered as a reaction ordinarily used by
the living cell. It is rather a rare occurrence.
Oxygen is not used directly as the oxidizing
agent for foodstuffs, but only indirectly. If it be
true that oxidation of the ordinary type can go
on only in single univalent steps, we have an ex-
planation why so many organic substances, of a
highly oxidizable nature, speaking thermodynam-
ically, are quite stable compounds in presence of

air. The task of the oxidative catalysts is to fa-

cilitate the formation of the intermediate radicals.

In all cases where the radical can be formed only
to a very small extent, i.e., where the two steps

of oxidation overlap considerably, the normal po-
tential of the lower step of oxidation is much
higher than that of the higher step. Considering
the free energy involved in this reaction, we may
say : while going through the intermediate stage
of oxidation one has to climb over a high energy
hill. The energy spent for this step, to be sure,

is regained in the second step which is directed

downward, but there is a barrier, an obstacle to

the whole reaction. The amount of the radical

which can be produced spontaneously is the limit-

ing factor for the rate of the oxidation as a whole.
Since in ordinary molecules there is no or little

resonance in the radical, its concentration can
never accumulate to any appreciable extent and
the oxidation occurs at an infinitely slow rate. It

is the task of the catalysts to shift the equilibrium

concentration of the radical. Let us consider the

oxidation of a sugar. We know that it proceeds
in metabolism step by step, until all is burnt up
to CO2 + HoO. The first of these steps is now
well known. Glucose combines with phosphoric
acid to form hexose—6—monophosphate. This
compound, by itself, is quite as stable in contact

with oxygen as glucose itself. But, in the pres-

ence of Warburg's yellow respiratory enzyme, the

aldehyde group is oxidized by oxygen so as to

form a carbo.xyl group. This is a bivalent oxi-

dation. We do not know yet the mechanism of

this reaction ; we do not know even why the sugar



106 THE COLLECTING NET [ Vol. XII, No. 105

has to be first phosphorylated as a preparatory

step. But it is very likely that the sugar phos-

phate, when combined with yellow enzyme, is con-

verted to something in which the passage through

the intermediate radical step, the climb over the

hill, is facilitated.

It can be expected, from kinetic considerations,

that univalent oxidations can more easily be

brought about by univalent oxidizing agents than

by bivalent ones. This is a principle stated be-

fore by Shafifer, though in a little different way.

Now, the yellow respiration enzyme, in its chem-
ical structure, appears to be a bivalent oxidation-

reduction system. We have yet to show that un-

der physiological conditions it can act as a univa-

lent system. This leads to a more detailed dis-

cussion of the yellow respiration enzyme.
This consists of a yellow dyestuff, lactoflavin,

which is identical with vitamin Bo. Its constitu-

tion has been cleared up by Kurt G. Stern and
then especially by R. Kuhn and by Karrer. It

may be considered as a derivative of phenazine

mentioned above, though one of the benzene rings

of phenazine is replaced by an alloxan ring. At
one of the N atoms is attached a pentose, namely
vibose. The last carbon of this pentose is esteri-

fied, forming an ester with phosphoric acid. This

ester of the dye is combined with a specific, color-

less protein, which has been recently prepared in

a pure state. Our problem was to show whether

the dye stuff contained in this enzyme can be used

as a univalent oxidant, in other words, whether

this dve belongs to those in which the two steps of

reversible o.xidation-reduction can be distinctly

separated and an appreciable amount of the in-

termediate radical be formed.

Now, soon after having recognized the struc-

ture of lactoflavin and its structural relationship

to phenazin, Kuhn showed that it behaves like

other phenazin compounds, such as pyocyanin in-

sofar as it forms an intermediate radical very eas-

ily when dissolved in very acid solution. On re-

ducing the yellow dye in such an acid solution, an

intermediate intense red color is formed and in a

second stage of reduction the color fades out. This

process is reversible. However, this occurs only

in quite unphysiologically strong acid solutions.

Later on, in our laboratory, we succeeded in

showing that also in neutral solution an inter-

mediate form of reduction is formed, which has a

.

green color. The maximum amount of this green

form which can be in equilibrium with the total

dye is only lO'/c of the total dye. Quite recently

Haas, in Warburg's laboratory, went a further

step ahead. When the yellow respiration enzyme,
i.e. the compound of the phosphoric ester of this

dye with the specific protein, is reduced by the

reduced form of what is called "coenzyme," the

reduction goes even at a physiological pH very
distinctly over an intermediate form of red color,

showing the same absorption spectrum as that

formed in strongly acid solution without enzyme.
Here, the enzyme performs the same function as

a very high acidity would do under ordinary con-

ditions. (You will remember that also, e.g., in

the hydrolysis of sucrose, the enzyme invertase

has the same effect as a strong acid would have
without enzyme).

Let us now consider that enzyme itself. War-
burg has discovered that it consists of a pyridine

derivative, containing a sugar side chain, which is

esterified by phosphoric acid and combined again

with a specific protein. The pyridine part of it is

the reversibly oxidizable and reducible moiety of

it. This pyridine derivative is a quartenary com-
pound derived from nicotinic acid and all those

quartenary compounds of nictotinic acid behave

similarly with respect to reduction. Warburg
made the very surprising discovery that they can

be reversibly reduced by a bivalent reduction.

Later, Euler and also Karrer, showed that these

substances, when dissolved in strongly alkaline

solution, go, during the reduction, through a deep

orange intermediate univalent step. Tlius. this

enzyme also belongs to those bivalent oxidation-

reduction systems which can easily be caused to

form a univalent intermediate step. So far I have

gone and I shall not go any farther ; the problem
has not been cleared up in detail, but it has now
advanced to the stage of a veiled monument. We
cannot yet look through the veil, but we have a

very definite problem before us, instead of a vague

one.

(This article is based upon an evening lecture

entitled "The Problem of Oxidation of Organic Com-
pounds and Its Catalysis Under Physiological Con-
ditions" presented at the Marine Biological Labora-
tory on July 23).

U. S. FISHERIES BIOLOGICAL LABORATORY AT BEAUFORT
(Continued from page 101)

nelids
; John C. Ayers, graduate assistant,

Duke University, respiration of decapod crus-

tacae
; J. Albert Fincher, graduate assistant.

University of North Carolina, embryology of

sponges ; Dr. H. H. Harkins, Fordham Uni-
versity, prevention of fouling of ships' bottoms

;

Gordon H. Tucker, teaching fellow, University of

North Carolina, regeneration in lower inverte-

brates ; Fred Ferguson, Miller School of Biology,

University of Virginia, marine rhabdocoeles of the

Beaufort region ; Dr. Henry Vander Schalie, as-

sistant curator of molluscs. University of Michi-

gan Museum, the Mollusca of the Beaufort area

;

George Wharton, Jr., graduate assistant, Duke
University, parasites of marine turtles ; Henry
Leigh, assistant in zoology, University of Illinois,
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the parasites of the marine fishes ; M. Amelia
Stirewalt, Miller School of Biology, University of

Virginia, marine rhabdocoeles of the Beaufort re-

gion ; Dr. A. S. Pearse, professor of zoology,

Duke University, ecology and parasites of estua-

rine animals.

One of the major activities of the station has

been terrapin culture. Artificial propagation of

the diamond-back terrapin, conducted in coopera-

tion with the Division of Fish Culture and under
the immediate supervision of Capt. Charles Hat-
sel, yielded during the summer of 1936 a total

hatch of 10,750 young terrapin. These were cared

for and fed in the special rearing house for a per-

iod of approximately 2 months during early fall

after which they were placed in the hibernating

pens where they will remain until the following

spring. Experiments are in progress to deter-

mine whether the young terrapin can be carried

over the winter in the unheated rearing house by
covering them with damp seaweed and maintain-

ing a low even temperature by protection from di-

rect sunlight. If this is possible it will eliminate

considerable labor in transferring the young terra-

pin to and from the hibernating pens and will af-

ford complete protection from rats and mice.

During May 1936, 11,000 young terrapin of the

1935 brood which had been reared to an age of

approximately 9 months, were distributed

throughout the coastal waters of the South Atlan-

tic region as follows :—Virginia, 3,000 ; North
Carolina, 3,500; South Carolina. 3,000 and Geor-

gia, 1,500. The actual planting of the young ter-

rapin in brackish water areas was carried out by
the Conservation Departments of the several

states and if continued and increased each year

should help to maintain a supply of this valuable

seafood. Progress is being made in the develop-

ment of a cooperative program whereby the vari-

ous states receiving terrapin will provide funds

for continuing and increasing the artificial propa-

gation of this species.

During the past five years the Beaufort labora-

tory has produced for distribution an average of

10,520 young terrapin per year. The cost of rear-

ing these animals has ranged from 31/0 to 5 cents

per terrapin per year which includes the labor and

expense of feeding the brood stock, repairing

breeding pounds, collection and care of young, etc.

Previous to 1931 the production of young terrapin

over a 5 year period averaged approximately

5,000 animals per year and since that time has in-

creased to over 10,000 per year. The reason for

this appears to be the purchase of additional

breeding stock during the spring of 1930 which

included 540 adult females that began laying in

1931 and produced an increased yield of approxi-

mately 5,000 to 7,000 young per year. Previous

terrapin cultural experiments indicated that in

general an average annual production of 12 eggs

per female per year may be expected which is in

agreement with the results obtained in this work
during the past 5 years.

During 1936 the biological station continued in

operation during the entire year and provided fa-

cilities for the study of marine fishery problems
of the South Atlantic region. The various inves-

tigations conducted by the Bureau's staff dealt

with the following problems : ( 1 ) the biology and
control of the oyster drill, (2) the hfe cycle of a
sporozoan parasite of the oyster, (3) auto-narco-
sis in the oyster and its industrial application, (4)
destruction of oysters by hurricane on Eastern
Shore of Virginia, (5) spawning of the blue crab
in North Carolina waters and (6) reproduction
and feeding of the commercial shrimp. The Beau-
fort laboratory serves as headquarters for oyster
investigations in the South Atlantic region and
has cooperated with the Conservation Depart-
ments of the coastal states, the Works Progress
Administration and commercial fishing interests

with respect to the rehabilitation of public oyster

beds, restoration and protection of the shad fish-

ery, regulation of the clam and blue crab fisheries

and the continued operation of a cooperative fish-

erman's organization.

Laboratory facilities for marine research were
provided for fifteen independent investigators

from other institutions engaged in the following

studies :—Dr. H. V. Wilson, professor in the Uni-
versity of North Carolina, completed research be-

gun at the laboratory the preceeding summer deal-

ing with the effects of certain narcotics on sponge
syncytia ; Dr. C. E. Tharaldsen, New York Hom-
eopathic Medical College, studied the effect of

cancer producing substances on embryonic devel-

opment of the sea urchin ; Dr. Irene Bolick, Ala-

bama College, influence of environmental condi-

tions on ceHular behavior ; Greer J. Kimery, U.
S. Department of Agriculture, process of decom-
position in shrimp

; J. Albert Fincher, University

of North Carolina, early development and regen-

eration in the lower invertebrates ; D. John
O'donnell, Illinois Natural History Survey, ma-
rine fauna of representative intertidal areas ; Dr.

Alan Boyden, Rutgers College, the blood rela-

tionship of animals; Gordon H. Tucker, Univer-

sity of North Carolina, regenerative powers of the

cells of lower invertebrates ; Dr. Hoyt S. Hop-
kins, New York University, effects of methylene

blue on respiration and glycolysis in tissues of

laniellibranchs ; Dr. George E. Coghill, formerly

of Wistar Institute, myogenic behavior in embry-
onic tissues of fishes ; Dr. A. S. Pearse, Duke
University, studies of the flatworm parasite of the

oyster ; George W. Wharton, Duke University,

parasites of the intestinal tract of reptiles ; Dr.

R. H. Kudo, University of Illinois, sporozoan

parasites of molluscs ; Dr. E. Lawrence Palmer,

Cornell University, general natural history of sea-

shore animals ; Dr. Katherine V. Palmer, presi-

dent of the Paleontological Research Institution,

living and fossil molluscs.
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THE RESPIRATORY EXCHANGE DURING STANDING
Dr. F. a. Hitchcock, Associate Professor of Physiology and Dr. J. K. W. Ferguson, Assistant

Professor of Physiology, both of Ohio State University

The COj content of alveolar air falls by ten to

fifteen per cent within a few minutes after assum-
ing the erect posture. This observation, made
originally by Higgins (1914). has been confirmed

repeatedly by other workers, although it is not

easily reconcilable with the view so ably supported

by Haldane and others that breathing is, under
normal conditions, regulated to maintain the al-

veolar COo at a virtually constant level.

Various explanations for the observed fall have

been proposed. All have the common feature of

postulating some additional stimulus to breathing

;

initiated by the erect posture and sufficiently

powerful to produce overventilation. The impli-

cation was that CO> was expelled from the body
faster than it was formed by metabolism and
hence the CO2 level in blood and alveolar air was
lowered.

Experiments were planned to follow the respir-

atory exchange during consecutive periods of re-

clining and standing. In each of twenty-four ex-

periments the alveolar CO2 level was found to be

decreased by 7 to 15 percent after 10 minutes

of standing. The respiratory ciuotients, however,

did not rise as they should, had overventilation

occurred. In 22 out of 24 experiments they fell.

The COm output during the period of standing rose

in only 12 of the experiments in spite of the extra

exertion of standing while the total ventilation

rose in only 15 of the experiments. It is evident

then, that overventilation in the usual sense of the

word cannot be the cause of the fall in alveolar

CO2. It seems likely, (although experimental

proof is not yet complete) that the fall is due to

a failure of CO-j produced in dependent parts of

the body, to reach the lungs because of the cir-

culatory embarrassment imposed by the erect

posture.

(This article is based on a seminar report given
at The Marine Biological Laboratory on July 27).

THE RELATIONSHIP BETWEEN TISSUE CHLORIDE AND PLASMA CHLORIDE
Dr. W. R. Amberson, Professor of Physiology, Tennessee Medical School

Dr. Thomas Nash, Dr. Arthur G. Mulder and Miss Dorothy Binns

In previous reports we have described the re-

placement of normal blood in mammals by several

solutions in which either dissolved hemoglobin or

gum acacia is substituted for the normal plasma

proteins. We have recently extended the method

to a study of tissue electrolytes, examining first

the relationship of tissue chloride to blood chlor-

ide.

We find it possible to construct a red cell-gum-

saline solution made up with sulphates of sodium,

potassium, and calcium, instead of the chlorides.

The red cells taken from a donor of the same
species are washed through many changes of a

sulphate-Ringer-Locke solution, without colloid.

The chloride can be practically all removed by
this treatment. The cells are then suspended in

sulphate-Ringer-Locke containing gum.

After long perfusion of the body of the cat with
this solution most of the chloride can be washed
away. Blood and tissue samples are taken at the

end of the perfusion, either immediately, or after

several hours have been allowed for the attain-

ment of equilibrium. We have been able to re-

move as much as 94% of the plasma chloride be-
fore death ensues. The sulphate ion appears to

be relatively nontoxic. Animals may regain con-
sciousness after the replacement of more than
two-thirds of the plasma chloride by sulphate.

Our more important observations may be sum-
marized as follows

:

( 1 ) In a few tissues, most clearly in the red

blood corpuscles, the liver and the kidney, the tis-

sue chloride is in equilibrium with that of the

blood in the sense that it varies directly with the

plasma chloride.

(2) In most tissues the relationship is more
complex. The evidence suggests that the major
part of the tissue chloride is in equilibrium with

that of the plasma, but that a minor fraction is in-

diffusible and not accessible to perfusion. This
non-dififusible fraction is particularly large in

stomach, spleen, and submaxillary gland. It is

probably intracellular.

(3) The major part of the chloride of periph-

eral nerve is diffusible, but brain and spinal cord
hold most of their chloride even at the lowest

plasma chloride values.

(4) Certain tissues have chloride contents so

high that it appears impossible to refer all of the

chloride to the extracellular spaces, as some re-

cent workers have wished to do, mainly on the

basis of measurements of muscle chloride, where
the concentration is low. Thus tendon has a
chloride content even higher than that of the red
blood cell and lung and kidney are nearly as high.

(This article is based on a seminar report given
at The Marine Biological Laboratory on July 27).
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PERIPHERAL INHIBITION OF SMOOTH MUSCLE
Dr. Emil Bozler

Assistant Professor of Physiology, Ohio State University

The antagonism of excitatory and inhibitory

nerves of smooth muscle was studied by recording

the responses of blood vessels to stimulation of

vasoconstrictor and vasodilator nerves. The meth-

od used consisted in perfusing frog legs or rab-

bit's ears and recording the rate of flow of the

perfusion fluid by a sensitive optical flow meter.

It was found that stimulation of the vasodilators

blocks entirely the action of single volleys of

vasoconstrictor impulses. However at a high rate

of stimulation of the vasoconstrictors, a strong

response can always be obtained in spite of the

action of the vasodilators. During continuous

stimulation of the vasodilators the first of a burst

of volleys of vasoconstrictor impulses becomes in-

eftective ; the later ones, however, are as effective

as without the inhibitory action of the vasodila-

tors.

This effect could be explained on the basis of

the chemical mediation of impulses by assuming

that the two mediators produced by vasoconstric-

tor and vasodilator impulses inactivate themselves.

Acetyl choline in low concentrations produces the

same effect as vasodilator impulses which sup-

ports the hypothesis just mentioned. On the other
hand it was found that neither vasodilator stimu-
lation nor acetyl choline have any influence on
the reactions to adrenaline. This would be ex-
pected because the mediator produced by vasocon-
strictor impulses is supposed to be an adrenaline-
like substance.

The inhibitory action of acetyl choline and vas-
odilator impulses may best be described as a par-
tial block for vasoconstrictor impulses. It seems
possible that a change of polarization of the mus-
cle, as has been found for the heart muscle during
vagal stimulation (Gaskeil effect), is the immedi-
ate cause of the block. This explanation does not
contradict tlie tiieory of chemical mediation. Ac-
cording to Monnier the chemical mediator liber-

ated by inhiljitory impulses produces the change
of polarization just mentioned and is, therefore,

indirectly the cause of the block produced by in-

hibitory stimulation. This assumption seems to

be a satisfactory working hypothesis whicli agrees
with all the observed facts.

(This article is based upon a seminar report pre-
sented at The Marine Biological Laboratory on
July 27).

THE MECHANISM OF THE LOSS OF HEAT FROM THE HUMAN BODY
Dr. Eugene F. Dubois, Professor of Medicine, Cornell Unii'crsity Medical College and

Dr. Jj\mes D. Hardy, Research Fellow, Russell Sage Institute of Pathology

The partition of heat loss between radiation,

convection and vaporization has been studied in

the Russell Sage Institute of Pathology. Using
the Hardy radiometer to determine total radiation

it has been possible for the first time to make
quantitative estimation of convection by differ-

ence. Convection cannot be measured directly.

Two normal men were exposed naked in the

calorimeter to temperatures between 22° and
35°C. Their basal metabolism was uniform
throughout this range and even at 22°C. did not

rise until a tensing of the muscles gave warning
that shivering was imminent. This casts doubt
on Rubner's theory of chemical regulation. Reg-
ulation was accomplished at the lower tempera-
tures by a vaso-constriction of the subcutaneous
vessels which turned the skin into a "suit of

clothes." At the higher temperatures increased

sweating took care of heat loss when radiation

and convection were abolished.

In the neutral zone between 28° and 32°C.
vaporization accounts for about 20-30 percent of

the total heat loss, convection 10-15 percent and
radiation 60-70 percent. Convection is greatly in-

creased by movement of the body or of the air.

With an electric fan convection may rise to ii
percent of the total. With moderate exercise the

figure may be 25-30 percent. When convection is

high the body may lose more heat through a cool
skin than it lost through a warm skin when con-
vection was low.

The factors increasing heat production are bal-

anced against the factors increasing heat loss.

This balance may be shown by a diagram. On
one side of the scales is a triangle representing
heat production on which can be indicated the

relative percentages borne by the oxidation of

protein, fat and carbohydrate. On the other side

is a triangle for heat loss with the percentages
due to radiation, convection and vaporization. By
making the triangles three-dimensional the actual

calories of heat production can be contrasted with
the calories of heat loss. Time, a factor common
to both sides of the scales, can be shown by mov-
ing points simultaneously through both the three-
dimensional diagrams. Thus it is possible to

demonstrate seven variables which affect the bal-

ance between heat production and heat loss.

(This article is based on a seminar report given
at the Marine Biological Laboratory on July 27).
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THE DEVELOPMENT OF THE SALAMANDER,
Dr. L. S. Stone

"AMBLYSTOMA PUNCTATUM"

Dcpartiiiciif o] Anatuiny. Vale

The development of the common black, yellow-

spotted salamander Amhlystoma pitnctatum, has

been recorded in detail on one motion picture reel

showing all the stages from the one-cell egg to the

time the larva begins feeding. The rate of devel-

opment was speeded up from a few hundred to

several hundred times so that slower and more

rapid periods in development could be more care-

fully analysed. The detailed study in develop-

ment extends over a period of about four weeks.

A constant temperature of about 70° Fahrenheit

was maintained throughout this period.

During the segmentation stages one can see the

movement of individual blastomeres during mito-

sis, the regional waves of cell division and the

movement of the egg mass due to shifts in the

center of gravity. A ventral view of the egg

clearly shows the mass migration of cells through-

out the formation of the lalastopore. This stage

in development is followed by the formation of the

neural plate and carried through the closure of

the neural folds when another shift in the center

of gravity rolls the embryo over on its side and

surface cilia begin to rotate the embryo upon the

surface of the dish.

Throughout the early tail-bud stages one can

clearly see the gradual appearance of prominent

L'liivcrsily, School of Medicine

surface swellings indicating the positions of the

optic vesicles, the pronephros, the fore limb bud
and the future external gills. Due to the rate at

which development is speeded upon the screen one

can see occasional local quivering movements in

various parts of the embryo which are normally

too slow to be detected by any other methods of

observation. In a late tail-bud stage the first ap-

pearance of motor activity is also shown.
Following these periods in development, dorsal,

ventral and lateral views of embryos are shown
which carry the growth up to the time the larva

begins feeding. In this way one can analyse the

detailed formation of many external features as

well as the beginning of early peristaltic move-
ments in the intestine.

The picture begins with a view of a typical

habitat in which the adult animals live and lay

their eggs. It ends with a view of several stages

in development from the egg to the adult animal

in order to give a comparison of size changes dur-

ing growrii. In appropriate parts of the film arc

shown clusters of eggs as they are normally laid,

circulation in the tail fin of the early larval stages

and a view of the larva taking its first meal.

(This article is based on a seminar report pre-
sented at The Marine Biological Laboratory on
July 20).

AN INTERPRETATION OF THE SECONDARY LYMPHOID NODULES
IN THE ALBINO RAT
Dr. James E. Kindred

Associate Professor of Histology and Embryology, Uiiii'ersity of Virginia Medical School

At the present time there are three views, all

obtained from morphological evidence, which at-

tempt to explain the functions of the secondary

lymphoid nodule. (1) Flemming's view ('85)

that the secondary nodule is a center for the pro-

duction of lymphocytes; (2) Hellman's view

('21) that the secondary nodule is a center of

reaction against noxious products brought into

the nodule through the lymph stream; and (3)

Rohlich's view {'33) that the secondary nodule is

a germinal center for the production of lympho-

cytes and also a center of reaction to substances

brought into the nodule via the blood stream. No
quantitative nor experimental data have been pre-

sented to support any of these views.

The quantitative data given in this paper and

obtained from a detailed study of serial sections

of lymphoid nodules of the submaxillary, inguinal

and mesenteric lymph nodes, Peyer's patches and

spleens of eight 80-day old rats from the same
litter, support Rohlich's views. Morphologically,

the secondary nodules of the lymph nodes are pro-

late spheroids or spheres lying subjacent to the

marginal sinus. At this end the nodule is capped
by a cup-shaped layer of small lymphocytes and
reticulum. Each nodule is roughly divided into

two zones, a light zone next to the marginal sinus

and a dark zone at the inner end. In the second-

ary nodules of Peyer's patches the dark zone is at

the end which abuts against the tunica muscularis

of the intestinal wall, and the light zone with its

cap of small h'mphocytes projects into the mucosa.
The secondary nodules of the spleen are spherical

in shape and completely enclosed in a layer of

small l\-mphocytes and reticulum cells. At this

stage of development there is no differentiation

into light and dark zones, but of the two zones,

the splenic nodules resemble histologically the

dark zone.

Statistical analysis of the quantitative data, us-

ing means from median longitudinal sections of

10 nodules taken at random from each organ,

shows the rates of mitosis per 1000 cells (with

standard error of the mean) in the light zones to
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be: submaxillary nodes, 6.3(0.3); inguinals,

6.7(0.4) ; mesenteries, 6.0 (0.4) ; Peyer's patches,

5.2(.15) ; in the dark zones: submaxillaries,

31.(2.3); inguinals 32.(2.4); mesenteries

30.(2.5) ; Peyer's patches, 15.(0.5) ; and spleens,

19.4(0.6). Since the mitosis rate is significantly

higher in the dark zone than in the light zone, it

is concluded that this is the germinal center of the

nodule. Furthermore, the rate of mitosis in the

dark zone is also greater than in the lymphoid tis-

sue outside of the nodules. On the other hand,

the presence of a blood capillary plexus, appro.xi-

mately equal incidences of small lymphocytes (e.g.

54% (1.6) in mesenteric nodes; 607o (0.6) in

Peyer's patches) and macrophages containing de-

generating nuclei of small lymphocytes (e.g.

52.(6.3) per 1000 cells in mesenteric nodes; and
42.(2.3) in Peyer's patches) in the light zones of

the nodules of both lymph nodes and Peyer's

patches, suggests that the functional activity of

the liglit zone is related to the local reaction of

small lymphocytes to suljstances in the blood. The
quantitative data suggest that the minimum rate

of mitosis necessary to maintain this relation is

the rate in the dark zones of Pever's patches (e.g.

15.(0.5) per 1000 cells). The' close relation be-

tween the nodules of the lymph nodes and the

lymphatic channels, together with the higher rates

of mitosis in the dark zones (e.g. submaxillary

nodes, 31.(2.3) ; inguinals, 32.(2.4) ; and mesen-
teries, 30.(2.5) per 1000 cells) suggest that not

only do the dark zones of the nodules of the lymph
nodes function to maintain a local balance of

small lymphocytes, but in addition contribute

small lymphocytes to tlie lymph stream.

From the fact that medium-sized lymphocytes
predominate in the dark zones [e.g. submaxillary

nodes: dark zone 80% (0.8); light zone, 40%
(2.5)] and are the cells most frequently found in

mitosis (e.g. suljmaxillary nodes; 90%. of cells in

mitosis are medium-sized lymphocytes), it is con-

cluded that the medium-sized lymphocytes are the

lymphoblasts.

(This article is based upon a seminar report pre-
sented at the Marine Biological Laboratory on
July 28, 1936).

NOTES AND NEWS FROM M. B. L. CLASSES
PHYSIOLOGY CLASS NOTES

This is the last round-up of physiology class

news for 1937. A week ago we had no time for

anything but tiie picnic so this will have to include

the regular news of the past fortnig-ht.

Dr. Chambers had just started lecturing on
properties of the cell surface when the last regu-

lar account came through. He continued on the

subject of kidney tubules and then Dr. Jacol)s en-

tertained us with "Some Aspects of the Permea-
bility of Cells as Illustrated by the Behavior of

Ammonium Salts."

Dr. Michaelis gave us a preview of his coming
Friday lecture on reversible oxidation and reduc-

tion and included enough background to make us

almost able to understand the more recent work
he reported last Friday.

That week ended with more renal tubules as

presented by Dr. Shannon. Formal laboratory

work ended that same day and the following Mqn-
day found us embryonic investigators embarked
on fields of our own choosing, continuing with

problems which arose and interested us during the

earlier part of the course.

Lectures this week included one by Dr. Cole

on electrical impedance in biological material in

which he proceeded to Ijuild up a fine theory

about conductance of tissues and then to tear some
of it down again, admitting that it probably wasn't

so. Dr. Solandt talked on accommodation in

nerve which included some interesting correla-

tions of accommodation data and calcium ion con-

centration. Dr. Abby Turner told us about her

work on colloid osmotic pressure in the blood of

fishes and Dr. Ernst Fischer gave the last lecture

with the longest and most imposing title of all

—

"The Birefringence of Muscle as an Indication of

the Submicroscopical Changes during Contraction

and Stretch."

So now the course is over and we are sadly

taking leave of good friends, both professors and

students, whom we have come to know and ad-

mire in the last six weeks. It has been a grand

course and to Dr. Irving, its director, as repre-

senting the whole staff, we should like to express

appreciation and gratitude for six of the best

weeks of our lives. —M. H.

EMBRYOLOGY CLASS NOTES

By the time this article is printed we embryol-

ogists will be widely separated, turning our

thoughts to new fields. But before we go there

is plenty to be done.

Dr. Schotte ended his lectures with a talk on

the "Organizer Parallelism between Regeneration

and Normal Development" as shown by experi-

ments in amphibians. Dr. Hadorn discussed his

work on the "Significance of Nucleus and Cyto-

plasm as Analysed by Experiments in Mero-
gones." Dr. Packard accomplished the impossible

by summarizing the development of the Crustacea

in one lecture. Friday the class had the pleasure

of hearing Dr. Frank Lillie talk on "The After-

feather : A Process of Twinning." On Saturday

the class took to the water for a lesson in towing.

Collections were made in different parts of the

Hole and neighboring harbors and a busy morn-
ing and afternoon were spent in identifying the

(Continued on page 116)
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SPANISH RELIEF IN WOODS HOLE

The past week has seen injected into the quiet,

professional atmosphere of Woods Hole an un-

fortunate situation. It is natural and right that

members of the Laboratory should contribute

money to the "Loyalists" or to the "Rebels" as

their conscience dictates. Perhaps it is inevitable

that "like attracts like" and that strong sympathi-

zers on one side or on the other should result in

the building up of opposing groups, but it is not

conducive to the traditional "hands-ofif" policy

which has so long been observed in the laboratory

comnumity when feelings run high outside the

field of biology.

If the projected Quaker meeting has perma-

nently forestalled the possible formation of a

medical aid committee for the Insurgents it

has 'surely made a definite contribution to

the peace of the community. Certainly, no

reasonable Loyalist or Rebel can object to the

Quakers obtaining money to "be administered

according to need irrespective of battle lines"

for the relief of the suffering of women and

children in Spain. Those interested in the

Spanish situation agree that the relief of non-

combatants is the essential point and that the

methods by which this is done are not important.

Another group, much larger, we judge, looks ask-

ance at all sides collecting money for Spain. They

believe that feeding money and supplies to the op-

posing sides will 'further deplete the country of

Spaniards.

For these several reasons this journal takes the

position that money contributed for Spanish relief

can be administered more effectively by the Qua-

ker "Spanish Child's Feeding Mission" which has

the unqualified endorsement of the National and

International Red Cross. But it also believes that

there are causes equally worthy of support in the

United States.

'

^- C

To the Editor:

Your telegram has just come. I am hard pressed

for time because data which I must examine for an

important meeting Monday morning has been de-

layed in delivery and has only recently reached me.

As I am chairman of the Committee which meets

Monday, and as we must scale, down applications for

grants to less than half the total sum asked for,

you can understand the urgency of the situation.

Instead of sending you my statement of the work

of the Medical Bureau I am enclosing a leaflet from

the New York headquarters which will give you the

most recent figures. Any statement would include

the facts mentioned on the first page.

Yours truly,

W. B. CANNON (Signed)

P. S. In my telegram of a few days ago I think I

said that we send surgeons, nurses and supplies to

the "legitimate government only." We do not send

to the "government" but to the side represented by

the government. Aid to the government as such is,

I understand, not permitted by the Neutrality Act

we support in our enterprises. Of course, medical

ethics requires the rendering of succor to all who
come into our care—enemy soldiers, if wounded, as

well as those engaged in the loyalist cause. [Edi-

tor's Note: The material to which Dr. Cannon re-

fers is printed on page 1151.

AN OPEN LETTER

Dear Dr. Amberson:

Since Professor Conklin informed me last night

that you were the active chairman of the local com-

mittee of the Medical Bureau to Aid Spanish Dem-
ocracy and that his connection was only to act as

an impartial chairman at Saturday's meeting at the

home of Dr. Warbasse, I take this opportunity to

clarify my position in an open letter to you so that

there can be no possible misunderstanding. You
have indicated that you would not like the Quaker
collection of funds to seem to compete with Satur-

day's meeting, and hoped that it would not be "ad-

vertised" in such a way as to divert money from
your committee.
A group of us feel strongly that it is not living

up to the spirit and tradition of the laboratory for a

group of biologists to band together to raise money
which in the last analysis is giving military assis-

tance to one side. This is especially true since the

government of this country has meticulously avoided

taking sides. As Professor Conklin remarked last

week, during the World War and prior to our entry

into it, 90% of the "laboratory" favored the "allied

cause" and yet no collection of funds—even for med-
ical aid—was made. The people did not organize

into opposing groups. He commended this situation

and said that it would have been "unpatriotic" to

have done so before the formal_declaration of war
by the United States government.

It is most unfortunate, it seems to me, that a

small group of members of the Laboratory should

be actively trying to enlist the sympathies of all of

us on one side of the battlefields of Spain. It was
also your chairman who said that the resulting fi-

nancial contribution would be almost insignificant,

but that the psychological effect would be a great
moral force for the Loyalists. Suppose that a group
of Rebel sympathisers—and there are people here

who feel strongly on both sides—form a committee
to solicit money for the Rebel cause. Feelings would
grow intense, friendships break and the quiet spirit

of investigation would be sadly disrupted. I know,
for I have talked with people on both sides and
many can not view the situation objectively; they
become excited. Divide up the whole country in this

way and one will not have to go to Spain for a taste

of Civil War.
You have said that people at the Laboratory look

upon my interest in the current situation as part of

an uncontrollable desire upon my part to battle
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constituted authority. That statement seems unjust

when both the government of the country and the

Laboratory of Woods Hole have officially decided

not to take sides.

I sincerely believe that it is a mistake to publicly

collect money for the Loyalist cause. I firmly be-

lieve that funds collected to relieve suffering Spain
would be more effective if they were administered,
not by an admittedly Loyalist committee, but by the
Quaker group which spends its money non-political-

ly and "according to need."

Under these circumstances and feeling rather
strongly, I am sure that you can see that I couldn't

square myself with my conscience unless I did what
I could to forward the "Quaker faction." I must
admit, then, that I think that in someways the woriv
of your committee is unfortunate and that I should
much prefer to see any money given for Spain ad-
ministered by the "Committee on Spain" of the
American Friends Service Committee.

I trust that the dual "campaign" will be taken
good-naturedly by the laboratory community and
that everyone will see the justification of my activi-

ties, whether or not they agi-ee with them. You
can rest assured that our efforts will be carried out
in the spirit of friendly rivalry. Ware Cattell

IN GRATITUDE
The Coniinonwealth Women's Symphony Or-

chestra is to present a concert in the High School

auditorium of Falmouth on August fourth for the

benefit of our Scholarship Association. A con-

cert scheduled at the M. B. L. Club for that eve-

ning has been cancelled and a special lecture at

tlie Marine Biological Laboratory planned for the

same evening has been postponed until Thursday.

We are grateful to these two groups for their con-

tribution to the success of the venture.

ITEMS OF INTEREST

The Annual Meeting of the Corporation of the

Marine Biological Laboratory will be held in the

auditorium of the Laboratory at Woods Hole,

Mass., on Tuesday, August 10, at 11:30 A. M.,

for the Election of Ofificers and Trustees and the

transaction of such business as may come before

the meeting.

—

Charles Packard, Clerk of the Cor-
poration.

Dr. R. Hotchkiss and Mrs. Hotchkiss sailed

for Copenhagen on June 23. Dr. Hotchkiss is a

Rockefeller Foundation fellow and will work in

the histochemical laboratory of Drs. Linderstrom-
Lang and Holter.

Dr. Alexander Sandow, instructor in biolo-

gy at Washington Square College, New York,
has been promoted to the rank of assistant pro-

fessor and is now in charge of the course in gen-

eral physiology.

Dr. R. a. Beauchamp, formerly naturalist in

charge of the British Freshwater Laboratory on
Lake Windermere, has been spending a few days
at the Trout Lake (Wisconsin) Limnological

Laboratory.

Dr. S. a. Matthews, formerly associate in

anatomy at the University of Pennsylvania Medi-
cal School, will go to Williams College in the fall

as assistant professor of biology. Dr. Matthews
is on the staff of the invertebrate zoology course

at the Marine Biological Laboratory.

Dr. C. K. Weiciiert, associate professor of

zoology at the University of Cincinnati, with his

bride visited Woods Hole several days during the

past week.

The Rainboiv, which beat the Endeavor in

1934 in the America's Cup race, arrived in Great
Harbor, Woods Hole, on Saturday afternoon,

July 24, and departed the following Monday
morning.

LOST SNAKE IS FOUND
About three weeks ago a puff-adder or hog

nosed snake, one of three, escaped from its keep-

ers Wagner and Schenthal of Rockefeller 6 as a

cage lid was left off, probably in some extracur-

ricular psychological experiment. The animal

could not be found and the technicians of the

building went on a brief strike until they were
assured of the harmlessness of the reptile. Sev-

eral weeks after peace had settled, on Saturday

evening, July 24, about eight o'clock, as Lipman
in Rockefeller 7 was writing, a huge animated

comma suddenly fell on the paper from a shelf

above, changed rapidly into a question mark, then

almost instantly into an exclamation mark to

punctuate evoked statements. The lost snake was
returned to its cage, apparently the only one none

the worse for wear. A shipment of rattlesnakes

from the west is expected this week-end with the

same keepers in charge. The place of confine-

ment will not be announced. •

—

C. P. K.

CURRENTS IN THE HOLE

At the following hours (Daylight Saving
Time) the current in the Hole turns to run
from Buzzards Bay to Vineyard Sound:

Date A. M. P. M.

August 1 11:52

August 2 12:38 12:59

August 3 1:44 1:58

August 4 2:43 2:59
August 5 3:37 3:55
August 6 4:34 4:43
August 7 5:21 5:38

In each case the current changes approxi-
mately six hours later and runs from the
Sound to the Bay.
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WEDNESDAY CONCERT FOR SCHOLARSHIP FUND
The wholesome life of southern Cape Cod will phony Orchestra. His program arranged for

be enriched on Wednesday evening, August 4, by Wednesday includes

:

a concert by the Commonwealth Women's Syni- Overture to Rosamunde Schubert

phony Orchestra under the direction of Solomon Symphony No. 6 in G Major (Surprise)

G. Braslavsky. This professional group of 50 Haydn

musicians will be presented in the High School Peer Gynt, (Suite No. 1) Grieg

Auditorium at Falmouth at 8:15 for the benefit Incidental Music to Henry VIII German

of The Collecting Net Scholarship Associa- Blue Danube Waltz Strauss

tion. For many years The Collecting Net has en-

Featured is a local guest soloist. Miss Anne deavored to give financial aid to promising young

Jannev of Woods Hole and Philadelphia, whose '"en and women in beginning biological investi-

vocal talent is well known among members of the S^tion. Thanks to the support of established biol-

summer colony. ogists and friends, this movement has been suc-

^ „,, ... , . ^, cessful ; the calibre of recipients of these scholar-
Two Falmouth residents are members of he

^^^. .^ ^^^^^^^^ ^ ^^^J^ increasingly greater
wood-wind section of the orchestra. Miss Arnolda

^,4^,„,g„t3 i„ 3,i/„,e.
Gifford on the oboe and Miss Frances Alberti on

Formerly these matters were handled directly
the bassoon.

,_,y j,^g ^^^^^ ^j
rj,^^

Collecting Net. Recently
The organization, sponsored by the Federal -puj. Collecting Net Scholarship Association

Music Project, is among the few women's orches- i^^s been organized with a governing body of

tras in the country and provides a rare opportun- well-known biologists to direct its activities,

ity for talented female musicians to play composi- Funds made available to the Association are to

tions of symphonic order. With a large group bg administered by this group under the chair-

from which to choose a personnel, the orchestra nianship of Professor Robert Chambers,
is able to present music of a truly artistic quality. Tickets for the concert at prices of 25c to $2.00

The conductor, Mr. Braslavsky, has an exten- will be on sale every morning at a table in the

sive musical background with experience leading M. B. L. lobby. An effort will be made to pro-

orchestras both in America and in Europe. He vide transportation to the Auditorium for those

was for some time director of the Vienna Sym- desiring it.

ADDITIONS TO THE DIRECTORY
The Marine Biological Laboratory Kopac, M. J. res. assoc. biol. Washington Sq. Br 328.

Hotel Avery
STUDENTS IN MORPHOLOGY AND TAXONOMY Paaske, Ellen A.sec. Cornell Med. Br 317. Neal, Bar

OF ALGAE Neck.

Donovan, Mary K. teach, biol. and chem. Hyde Park Prescott, G. W. asst. prof. biol. Albion. Bot 25. D.

H. S. (Boston). Hilton, Millfield. R'c". Nelda I. asst. bact. Rockefeller Foundation.

Hicks, Jaqueline Barnard. Broderick, North. ^ Br 315 Breakwater. „„,„„,„
Hilgeman, Dorothea Goucher. H 2.

Stockard, C R. prof. anat. Cornell Med. Br 317.

Kalter, L. B. jun. biol. T. V. A. Forestry Div. K 12. ,,, ,
"^^ d ^^i k * m- v.- u * o^ r, oic

, , J '„ ,r J u- 1 Ai u ti o Taylor, W. R. prof. bot. Michigan. Bot 24. D 216.
Lloyd, Frances V. grad. biol Alabama. H 2. Waterman, A. J. asst. prof. Williams. OM 26. D
Moseley, C. B. Dartmouth. Dr. 211-12
Runk, B. F. D. asst. biol. Virginia. K 15. Wightman,' J. C. grad. asst. biol. Brown, (asst. in-
Stevenson, Barbara Wellesley. Densmore, School. vert.). Dr.
Travis, Mildred T. Pennsylvania. W. Young, A." C. instr. phys. Rochester. Br 330. Lyons,

Woods Hole.
INVESTIGATORS

Child, G. P. instr. biol. Amherst. Br 304. Taylor, Bureau of Fisheries

Whitman. SCIENTIFIC STAFF
Croasdale, Hannah res. asst. phys. Dartmouth. Bot Wilson, J. W. asst. zool. Duke. 149. F.

T.
^-

,f7'y>'^',
Gaj-diner.

, ^ , ^ McCutcheon, F. H. asst. prof.' zool'. North Carolina
Fenn, W. O. head dept. phys. Rochester. Br 330. State. 149. F.

NOTES FROM THE MOUNT DESERT ISLAND SUPPLEMENT TO M. B. L. CALENDAR
BIOLOGICAL LABORATORY MONDAY, August 1, 8:00 P. M.

The Corporation of The Mount Desert Island Seminar: Mr. A. 0. Dahl: "Pollen Analysis of the

Biological Laboratory will hold its annual meet- „ ^"' '" 5f^*J°" !:?,
^^^. ^''^"V" ^ , .

;„„ ™ Ti,.._ A„ A » 1 o '"'• ^- ^- fetoudt: 'Gemmipary in Kalanchoe andmg on Thursday, August 12. Other Crassulaceae."
Seminars are: August 3, Dr. Sewall Wright, Dr. Ruth Patrick: "The Use of Diatoms from Geo-

University of Chicago, "Interpretation of the in- logical Excavation at Clovis, New Mexico, as

teraction of color factors of the guinea pig"; Au- ^"*''^T^u°imSn)^v*'T ^""f'r'^'^^kl r. ..
„.. t 1A r^ TT1 r^ 1 1 n • . TT • THURSDAY, August .5, 8:00 P. M.

g.f* /.^.'u^u ^i'"'
Dab gren, Princeton Univer- Lecture: Dr. Gudernatsch on the present status of

sity, Ihe breedmg ecology of Hydrohmax. the thymus problem.
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THE COLLECTION OF FUNDS
(Editor's Note: In order to give an account of

the work of the Medical Bureau to Aid Spanish
Democracy we print here some material from the
July issue of the "Medical Relief Bulletin" published
by the Bureau in accordance with Dr. Cannon's sug-
gestion. We also include the Memorandum sent out
by the Woods I.'ole Chapter.)

SIX MONTH'S RECORD
A record of six hospitals in Spain in six

months, with a personnel of 99 American sur-

geons and nurses was established by the Medical
Bureau, Dr. William J. Crookston, executive sec-

retary, has announced.
The record in detail presents other interesting-

features. Since January 16th, when the first

American medical unit sailed for Spain, the

Americans now include : 23 doctors, 46 nurses,

20 ambulance drivers and 10 technicians.

It took $118,045 to do all this. The thousands
of liberty loving Americans who gave to bind the

wounds of the Spanish fighters for democracy and
their women and children will be interested in

these figures

:

The Medical Bureau has shipped 24 motor ve-

hicles, 18 of which are ambulances, at a cost of

$40,000. In addition, 6% tons of auto and elec-

trical parts have been sent, costing $3,663. At
this moment 21 new ambulances are being con-

structed to serve the six hospitals.

But ambulances are not the only requirements
of a hospital. Other supplies shipped include : 30
tons of operating room, surgical and ward sup-
plies, drugs and medicines worth $21,714.70; 11

tons of laundry equipment costing $3,792.75 ; 6
tons of clothes, blankets, linens, soap, etc., valued
at $3,647.50; and (this with the cooperation of

the North American Committee to Aid Spanisli

Democracy) 13 tons of food supplies worth
$3,895.50.

These figures. Dr. William J. Crookston an-

nounces, speak for the prompt and effective work
of the 40 local chapters of the Medical Bureau.
Now that organization is better, and the local

chapters have learned much by doing, the coming
months should show an even higher record of ac-

tivity.

6 IN 6

A new hospital every month for six months is

our proud achievement. It speaks well for the

40 odd chapters of the Medical Bureau scattered

from coast to coast. It's a tribute to the thou-

sands of individuals who have generously contri-

buted, often at a sacrifice.

Our work is not done, however. We have
learned a lot and we will do better. Like good
craftsmen, however, we must have tools to work
with. Our tools of conviction are literature, pos-
ters and collection lists.

To chapters and individuals we lu^ge ; sfrcad
our literature zvidcly. On hand are : From a Hos-
pital in Spain—letters from American nurses,

selling at 5 cents. This booklet of letters sent to

FOR RELIEF WORK IN SPAIN
friends and family are colorful moving documents.
Some 30,000 copies have already been printed and
the demand continues.

Scholarly, warm and well written is the Ad-
dress by Dr. Walter B. Cannon, of Harvard Lhii-

versity. Dr. Cannon recounts his experiences in

Spain and as a surgeon in the World War. It is

a stirring booklet selling at 5 cents.

In the making is a Pictorial of some 50 photos
and comment—the first photos of the American
hospital personnel in action. These photos have
just been received. The Pictorial will sell for 10
cents. Important also are the novel new posters

—

"Saving Lives in Spain"—in two colors and with
envelopes attached. It should hang in clubs,

schools and union halls.

For all use is an attractive collection list. Al-

ways have one in your pocket and see that hun-
dreds of them are continuously working in your
city. Judiciously used, this material will even bet-

ter our record of 6 hospitals in 6 months.

Memorandum Sent Out by Woods Hole Committee
The tragic plight of the Spanish people during

the disastrous military rebellion against the demo-
cratic and constitutionally elected government of the
Spanish Republic has aroused deep sympathy among
Americans of every class and party.

Suffering in Spain has been so widespread that
the ordinary medical resources of the country have
been totally inadequate to meet the need. As in
previous crises of a similar character, Americans
have gone to the aid of the victims of this conflict.

An outstanding service has been rendered by the
Medical Bureau to Aid Spanish Democracy. The
Medical Bureau, organized last Fall under the chair-
manship of our distinguished colleague. Dr. Walter
B. Cannon of Harvard Medical School, early set up
hospitals and other medical services in government
territory to care for the non-combatant victims of
air raids, and to furnish a special surgical service
for wounded soldiers who cannot be cared for in
the military hospitals. The work is carried on un-
der permit of the Department of State of the United
States Government and all shipments of medical sup-
plies are legal. It is under the direct supervision of
its American staff, and is the only medical work now
in Spain which is strictly autonomous.
During the winter and spring, collection of funds

to aid this humanitarian work among the Spanish
people was made at many of the larger colleges and
universities of this country. Many of the members
of the Woods Hole community, however, have not
previously had opportunity to hear of this work, or
contribute to it. A local committee has been formed
to cooperate with the Medical Bureau in Woods Hole
and its vicinity.

In an effort better to inform the community of
this great human need, the Committee has arranged
a public meeting for the afternoon of Saturday. July
31, at .3:30 P. M. It will be held at the home of Dr.
James P. Warbasse, Penzance Point. We have been
fortunate in securing as our speakers Dr. Cannon
himself, and Dr. Edward Barsky, Chief of the Sur-
gical Service of the American Hospitals in Spain,
who is now in America on leave.

Dr. Edwin G. Conklin will preside. It is the hope
of the Committee that following this meeting, funas
may be subscribed sufficient to send an ambulance
to Spain. Checks may be made payable to the Medi-
cal Bureau to Aid Spanish Democracy, and mailed
to Box 245, Woods Hole, Massachusetts.
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DEPARTMENT OF
AUTONOMIC NEURO-EFFECTOR SYSTEMS. W.

B. Cannon and A. Rosenblueth. 229 pages; 42

figures, index. Macmillan, 1937. $4.00.

This monograph brings together many impor-

tant observations reported from the laboratory of

Professor Cannon during the past fifteen years.

The evidence for chemical mediators in autonomic

neuro-efifector systems is summed up and dis-

cussed in the hght of theories of transmission in

other systems. The experimental procedures have

opened up a new approach in the analysis of neu-

romuscular mechanisms.

The first five chapters provide sufficient intro-

duction for a reader who is unfamiliar with the

field and for students in elementary physiology

courses. The first two chapters present clearly

and concisely the morphology of the autonomic

nervous system and of those effectors activated

by it. The authors accept the doctrine that nerve

fibers terminate inside the cells of smooth muscles

and glands. Then follows a history of the devel-

opment of evidence for chemical transmitters at

nerve endings, work which culminated in the

award of the Nobel prize in medicine to Loewi

and Dale in 1936. This part of the book concludes

with the evidence, mainly from British workers,

for acetylcholine as a transmitter at neuromuscu-

lar junctions in skeletal muscle and at synapses

in sympathetic ganglia.

The remainder of the monograph is concerned

largely with the work of the Harvard laboratories

on the activation of smooth muscle and glands.

The evidence is presented for a chemical trans-

mitter, sympathin, in the activation by sympathe-

tic nerves of smooth muscles in blood vessels, the

intestine, uterus, bladder, pilomotors, of cardiac

muscle, salivary glands, and elsewhere. Sym-
pathin diffuses from its site of production to

activate surrounding units— muscle fibers or

gland cells. Under some conditions it can be

carried in the blood and act on distant ef-

fectors. Sympathin is similar to adrenine but

PUBLICATIONS
differs from it in at least five respects. Can-

non and Rosenblueth hypothesize the libera-

tion at the nerve endings of a substance which

combines with a receptor substance in the effector.

The nature of this receptor determines whether

the sympathin resulting from the combination

shall be excitatory or inhibitory. Experimental

procedures for the detection of sympathin are

outlined clearly and completely.

Chapter ten deals with electrical changes in

smooth muscle and salivary glands. In the inter-

pretation of these action potentials there is much
difference of opinion and a critical reader may feel

that more of the contrary interpretations, particu-

larly those of some of the French and English

workers, should be discussed in this chapter. The
same criticism applies to the chapters, "The Ex-
citability of Autonomic Effectors" and "The Mode
of Action of Chemical Mediators." In considering

the all-or-none law a hypothetical schema of the

steps in the sequence from nerve simulation to

mechanical reaction in the smooth muscle is pre-

sented. The conclusion is that all steps beyond

the nerve impulses are graded, since excitation of

smooth muscle is chemical and not electrical. Not
all investigators will agree with this conclusion.

The chapter on the pharmacology of the auto-

nomic system discusses the drugs used to block

transmission, to simulate normal transmission,

and to alter in size the autonomic responses. The
final chapter shows how, after the nerve supply

has been cut, the smooth muscles and postgang-

lionic neurones become much more sensitive to

injected mediators.

The bibliography contains 347 references, but

many papers from workers who do not agree with

the theories presented here are omitted. The style

of presentation is direct and coherent. Semi-out-

line form and many summaries add to the ease of

reading. This monograph is a very valuable sum-

mary, not only for investigators, but for teachers

and students of physiology and pharmacology.

C. Ladd Prosser

NOTES AND NEWS FROM M. B. L. CLASSES
(Continued from page 111)

plankton forms thus found. This last week Dr.

Barth has been discussing "Localization in the

Eggs of Coelenterates" and "Problems in Differ-

entiation of the Ascidians." Dr. E. G. Conklin

will close the course with a talk on "A Genera-

tion of Progress in Embryology." —B. H. L.

PROTOZOOLOGY CLASS NOTES
The final week of protozoology bids fair to

being an anti-climax after an heroic second last

week in which most of us completed more draw-

ings than we had done in all the preceding twen-

ty-eight days. As most of Woods Hole probably

knows, sixty drawings were due at noon on Sat-

urday. While the crowds cheered, Betty and Es-

ther slipped under the line after a straight thirty

hour vigil at the microscope. As the rest of us

straggled in, the gentleman from Georgia was
counting and recounting his creations, unable to

determine whether he had drawn sixty-three of

seventy-six of the lovely animals.

Our hats are completely off to Katherine Gur-

ley, who, having completed the work, took her

examination one week early and waltzed staunch-

ly out of the lab singing "California, here I come."

We of the protozoology class would like to ex-

press our appreciation of the opportunity to study

under two outstanding men, Drs. Gary N. Cal-

kins and George Kidder. —M. A. H. and V. D.
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WOODS HOLE

SANDWICH SHOP
SANDWICHES SALADS

Parker Products

MAIN STREET WOODS HOLE
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SPORTSWEAR
Sheets and Pillow Cases

LORD PEPPERELL SHIRTS

Mail Orders Filled

Phone 515

FALMOUTH Next to Post Office

THE NEW WOODS HOLE BRANCH
OF

ROWE'S PHARMACY
Is bristlinif with Hair Brushes,
Tooth Brushes and other Sum-
mer conveniences.

MAGAZINES — COSMETICS
ICE CREAM

ROWE'S PHARMACY
Falmouth Woods Hole No. Falmouth

The Only Place in Woods Hole Where
You Can Buy

Texaco Products
AND GOODRICH TIRES

Gasoline and Oil
WILLARD BATTERIES

WOODS HOLE GARAGE
COMPANY

OPPOSITE STATION

COMMONWEALTH WOMEN'S

Works Progress Administration

MISS ANNE JANNEV, Guest Soloist

WEDNESDAY EVENING, AUGUST 4th at 8 P. M.

Lawrence High School Auditorium in Falmouth

Tickets (all reserved) $2.00, $1.00, 50c and a Few at 25c

For the benefit of The Collecting Net Scholarship Association
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Protopterus aethiopicus

AFRICAN LUNGFISH
Preserved specimens—dissection show-
ing lung—cartilagenous skeleton—mi-
croscope slides of tissues (liistologi-

cally show remarkable similarity to

amphibians). Also a limited number of

living animals.

Ask jor a list with prices.

TURTif%oluCTS

The Sign of the Turtox

Pledges Absolute Satisfaction

General Biological Supply House
(Incorporated)

761-763 East Sixty-ninth Place CHICAGO

SPECIAL OFFERS
on the Following Wistar Institute

Publications

THE JOURNAL OF NUTRITION
Official Organ of the American Institute of Nutrition

VOLUMES 1 - 10
A limited number of sets of volumes 1-10 of

The Journal of Nutrition are offered at $30.00
per set.

THE WISTAR INSTITUTE
BIBLIOGRAPHIC SERVICE

VOLUMES 1 - 7

A limited number of sets of volumes 1-7 of
the Bibliographic Service are offered at $20.00
per set.

These volumes include the abstracts of
papers published in The Wistar Institute jour-
nals from June 1, 1917 to December 31, 1933,
inclusive.

JOURNAL OF CELLULAR AND
COMPARATIVE PHYSIOLOGY

VOLUMES 1-8
A limited number of sets of volumes 1-8 of

the Journal of Cellular and Comparative Phys-
iology are offered at $20.00 per set.

Address

THE WISTAR INSTITUTE OF ANATOMY
AND BIOLOGY

36th St. and Woodland Ave., Philadelphia, Pa.
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The Standard for Microscope Glass |

Gold Seal Microscope
|

Slides and Cover Glasses
|

Crystal Clear Non-Corrosive Will Not Fog |

Gold Seal Slides and Cover Glasses are made |

from a glass practically free from alkali. They I

attain a precise uniformity of thinness and |

plane surface that is unparalleled. They are i

brilliantly crystal clear and guaranteed against |

corrosion, fogging or any imperfection. |

Microscopic work deserves the best—specify |
Gold Seal Slides and Cover Glasses, priced 1

only a trifle more than inferior grades. |

CLAY'ADAM S CO.,' ^'«-

25 EAST 26iH STREET, NEW YORKy
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MICRO-CHEMICAL
APPARATUS

See Pregl-Roth, 1935 Ed.

Includes Micro-Chemical Balances and
Weights, also Micro-Chemical Appara-
tus for Combustion. Electrolytic. Kjel-

dahl and Molecular Weight Work, also

many other forms of special apparatus,

as well as Micro Beakers, Wash Bottles,

Burettes, Crucibles, Distilling Flasks,

Pipettes, etc.

Write jor pages 486 to 503 oj our No. 85

Catalog

Special information on request.

EIMER & AMEND
HEADQUARTERS FOR LABORATORY

APPARATUS AND CHEMICAL REAGENTS

Third Ave., 18th to 19th St.

NEW YORK, N. Y.

SCIENTIFIC PERIODICALS

Biological, Medical. Zoological. Botanical,

etc. Complete Sets, Volumes and Odd
Copies. There may be some Single Copies

needed to complete your sets, or an Im-
portant Article which you may need. Prices

are reasonable.

B. LOGIN & SON, INC.

29 EAST 21st STREET NEW YORK CITY

^=-—tW

Use a H^SeReducing Valve
for accurate control of com-
pressed g^ses. Use it when
running combustions, in pH
work, for maintaining spe-
cial atmospheres.
The lai-ge gage registers the
ta'nk pressure; the small
one. the delivery pressure.
The delivery pressure may
be varied from zero to
forty pounds.
Ask for folder C-13 describ.
ing Hoke instruments for

ed ga control.

er TT^1j.£. T«-i^ ^22 Fifth Avenue
rlOKe, Inc. New York, N. Y.

LEA AND FEBIGER
j

PUBLICATIONS |

On Exhibit August 6-17
Richard W. Foster in Charge

Bell's Text-Book of Pathology, 2nd edition

Boyd's Introduction to Medical Science

Boyd's Pathology of Internal Diseases, 2nd
edition

Bridges' Dietetics for the Clinician, 2nd edition

Bridges' Food and Beverage Analyses
Calkins' Biology of the Protozoa, 2nd edition

Cowdry's Histology
DuBois' Basal Metabolism, 3rd edition

Joslin's Treatment of Diabetes Mellitus, Cth
edition

Levinson and MacFate's Clinical Laboratory
Diagnosis

Mattice's Chemical Procedures for Clinical

Laboratories
Musser's Internal Medicine, 2nd edition
Scott and Kendall's Microscopic Anatomy of

the Vertebrates
Visscher and Smith's Experimental Physiology
Werner's Endocrinology
Wiggers' Physiology in Health and Disease

AND OTHER STANDARD TEXT-BOOKS

LEA & FEBIGER
Washington Square Philadelphia, Pa.

JENA COLORED OPTICAL
FILTER GLASSES
I- or r spectroscopy,

F h o tome try, Colorimetry,

Photography, Microscopy, etc.

Jena Colored Optical Filter Glasses are universal-

ly used m industrial and scientific laboratories for

routine work and research problems. They are

uniform and stable, witli selective transmissions in

al! regions of the spectrum—ultra violet, visible

and infra red.

Ciimiih'tc Irchiiicul data on request.

NEOPHAN Glass-blower's Goggles

Combine high visible transmissions with complete
glare protection. These glasses absorb the intense

yellow light and allow the wearer to view his

woik under the flame without tlie usual eye strain.

Bulletin NEO 137 on request.

FISH-SCHURMAN CORPORATION
250 East 43rd Street, New York City ^f^m

U. S. Agent.s. .leiia Glass Wi.rks, Schutt & Gen. ^7^

Fish-SchurmaiW
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DISSECTING SETS
This illustrates one of the many dissect-

ing sets which comprise our complete

stock. Our catalog number 38 describes

and illustrates further the ten models,

varying from a set for the student to an

elaborate one for the specialist. We will

gladly send you a copy upon request.

Also the Largest Variety of

DISSECTING INSTRUMENTS — AND
LABORATORY MATERIALS — MICRO
SLIDES, COVER GLASSES — SLIDE
BOXES — MAGNIFIERS — CENTRI-
FUGES — INSECT PINS — RIKER
MOUNTS — MUSEUM JARS — PETRI
DISHES — RUBBER TUBING — HEMA-
CYTOMETERS AND HEMOMETERS.

There are also separate catalogs
on Charts, Models, Specimens
and Preparations covering the
fields of: Human and Compara-
tive Anatomy, Physiology, Neu-
rology, Zoology, Botany, Em-
bryology, Entomology, Ecology,
etc.

CAMBRIDGE ELECTROMETERS
Lindemann Electrometer with

Grounding Switch

S'A" X 1

High

The application of Electrometers to the meas-
urement of small electrical quantities has in-

creased rapidly in recent years.

Among the more prominent electrometer uses

are researches in radio-activity, spectroscopic in-

vestigations and many uses in conjunction with
photo-electric measurements.

The Lindemann Electrometer (illus-

trated) is an exceptionally compact and
robust instrument of high sensitivity,

short period and low capacitance and
does not require levelling.

List 169 describes in detail the Linde-
mann, Tilted Gold Leaf, String, Doleza-

lek. Recording Quadrant and Compton Electro-

meters.

Pioneer Manufacturers

of Precision

Instruments

CAMBRIDGE
INSTRUMENT C9 I^F

3732 Grand Central

Terminal,

New York
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OPTICAL QUALITY
Requires Accurate Alignment

• Accurate microscopic observations—fields clearly defined over the entire

area—with the finest details resolved, demand precise alignment of the lens

elements, as well as exact surface curves and spacing, determined by optical

tests.

Each lens, after being mounted, is tested for alignment while rotating on a

lathe.

A point of light reflected from the rapidly revolving lens surface shows inaccu-

racies in the lens, by moving as the lens is rotated. In a perfectly mounted
lens, there is no motion of the point of light.

Many other tests, by Spencer scientists, insure that the traditional policy of

"Optical Quality First", is maintained in every Spencer instrument. Examina-

tion of a modern Spencer Microscope will show you many other reasons for

its superior performance.

Spencer Lens Company
MICROSCOPES
MICROTOMES
PHOTOMICROGRAPHIC
EQUIPMENT PROJECTORS
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One Micro-projector

The B & L Model B Micro-Projector which
can be used with your present microscope,
thereb.v eliminating the expense of a sep-
arate optical sjstem.

SERVES THE ENTIRE GROUP
With from twenty to fifty students in a science class,

it is highly impractical to arrange for each of them to

observe a selected specimen through a single micro-

scope. The Micro-Projector is the only answer. With
one of these instruments an entire class can view a

highly magnified image while the instructor proceeds

with the oral part of the lesson.

The B & L line of Micro-Projectors includes several

models for various purposes. For complete details

write for Booklet E-20. Bausch & Lonib Optical Co.,

671 St. Paul St., Rochester, N. Y.

BAUSCH &- LOME
WE MAKE OUR OWN GLASS TO

INSURE STANDARDIZED PRODUCTION

FOR YOUR GLASSES INSIST ON B»L
ORTHOGON LENSES AND B * L FRAMES . .

.
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THE CORTICAL CYTOLYSIS OF THE
ECHINODERM EGG
Dr. Robert Cii.\mber.s

Projcssor of Biology, Washington Square
College, Nezv York Unizvrsitv

Tlie film presents scenes showing the effect of

\'arious dihitions of sea water on the cytolysis of

starfish eggs. In the greater dihitions cytolysis is

spontaneous, in the lesser it is initiated hy punc-
turing with micro needles.

Cytolysis starts at one spot

and spreads by spasmodic ac-

celeration throughout the egg
travelling most rapidly over

the surface. The tendency for

repair hy the formation of

prominent surface films is

much more pronounced in the

starfish than in the sea urchin

egg-

In the least dilution of sea

water in which no cytolysis

occurs when the cytoplasm is

torn, complete cytolysis occurs

when the germinal vesicle is

punctured.

The effects are also shown
of tearing eggs immersed in

pure salt solutions isotonic

with sea water. The outflow

of the cytoplasmic granules is

best shown with mature sea urchin eggs in solu-

tions of potassium or sodium chloride. During
the outflow a pro- (Continued on page 129)

M. p. I. (talcnftar

TUESDAY, AuRust 10, 8:00 P. M.

Seminar: Dr. Francis M.Summers:
"Some Aspects of Normal and
Regulative Development in a

Colonial Ciliate, Zoothamnium."
Dr. A. A. Schaeffer: "Morphology,

Behavior and Reproduction in

Type A and Type B of Chaos
chaos Linnaeus, the Giant Multi-
nucleate Amoeba of Roesel."

Dr. Theodor von Brand: "Observa-
tions upon the Chemical Compo-
sition and the Metabolism of a
Larval Parasitic Nematode."

Dr. Paul S. Galtsoff : "Observations
and Experiments on Sex Change
in the Adult American Oyster,
Ostrea virginica."

FRIDAY, August 13, 8:00 P. M.
Lecture: Dr. John H. Northrup:
"Concentration and Purification
of Bacteriophage."

THE DEVELOPMENT OF THE AFTER-
FEATHER: A PROCESS OF TWINNING

Dr. Frank K. Lillie

Emeritus Professor of Embryology,
University of Chicago

The subject of the lecture this morning must
seem rather remote from the interests of the

embryology class and also from previous interests

of my own of which you may know. All processes

of development, however, have

very much in common and this

topic can contribute to our

conception of develo])mental

processes in ways which I

hope to point out to you.

The topic is not so remote

from my previous interests as

you might suppose. A good
many years ago we began to

use feathers in our laborator}'

at the University of Chicago

as indicators for hormones,

more particularly for the fe-

male hormone : we found that

feathers are perha[)s the best,

certainly the most i^ermanent,

indicator for the female hor-

mone. In the case of the Leg-
horn fowl that we used, the

feathers of the breast of the

male are black, those of the

female salmon colored. If one injects the female

hormone in an appropriate concentration and for

the proper time a salmon band will appear across
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regenerating feathers of the black breast of the

male. These injections are made during the

growth of the feather and if one continues them

during the entire growth period the entire feather

may become sahnon. By varying the quantity and
duration of injections, with interruptions, one can

obtain banded feathers. Indeed, one can get

beautiful patterns on the surface of various

feathers not only by the use of the female hor-

mone but also by means of thyroxin. One of the

best instances of this is the reaction of saddle

feathers of the brown Leghorn male to thyroxin.

The mark obtained on these feathers indicates

the degree of concentration of thyroxin and the

duration of reaction. This led us to a study of

the mechanism of feather development.

The part of the study that I present here this

morning was undertaken after several years' in-

terruption due to administrative obligations which
took all of my time. I am glad at my age to have
a subject which is not fashionable and does not

put one completely out of breath keeping up with

the procession.

Previous studies have dealt with the after-

feather as a phylogenetic rudiment and there is

also a certain amount of literature concerning its

distribution in birds. Its embryonic development
has been touched upon only once, in a recent

paper by Anne Hosker of the University of

Leeds. Like any developmental problem this leads

us into the heart of fundamental biological ques-

tions.

The after-feather is found in association with

unspecialized contour feathers of most birds. The
classical examples are the cassowary and the emu,
in which each feather is double (one is the main
feather and the other is the after-feather ) and
they are both about the same size so that it is

diificult to tell which is which. It is a curious

thing that such high development of the after-

feather is limited to this group of birds. In the

carinate birds the after-feather is not so highly

developed. It is always shorter than the main
feather and is fluffy in appearance. It lies on the

under surface of the feather, emerging from the

superior umbilicus at the distal end of the cala-

mus. In the fowl it is found in connection with

all of the contour feathers except perhaps the

hackles of the neck, but not in connection with

the flight or tail feathers.

Another necessary introduction to our topic is

a very general account of the development of

feathers—specifically of the definitive feathers of

the breast and saddle of the fowl that we have

been studying. The featl>er develops on the inner

surface of a truncated cylinder, the sheath of the

feather, applied to the pulp of the feather germ
occupying the center of the cylinder. The rhachis

of the feather lies along one side of the cylinder

designated as the dorsal side, while the opposite

side is designated ventral. The feather develops

between the sheath and the vascular pulp. It de-

velcjps from the Malpighian layer, and the sheath

is really a development of the horny layer of the

epidermis. The active cells form a collar sur-

rounding the base of the feather germ. The inner

surface of the feather is next to the pulp.

The region in which the development of the

barbs begins may be called the "ventral locus,"

because it lies approximatelv opposite to the

rhachis. If we examine the ventral locus we shall

find out how the barbs form. The cells of the

collar are there dividing at a rapid rate and in

the center of the ventral locus there is a triangular

projection, whose sides form diverging barbs ad-

herent at the apex and whose center remains to

form by growth a new center for the formation

of the next two barbs.

Now we come to a consideration of the after-

feather which is studied in whole preparations

made by splitting the cylinder and spreading it

out flat. All stages may be readily secured. The
process of development of the feather goes on
quite undisturbed until about the fifth week. At
that time it is about five and a half centimeters

long. Then disturbances begin to appear in the

ventral field. From the center of the ventral

field a single barb extends up between the apices

of the other barbs. It is the first barb of the

after-feather. The ventral locus seems to indicate

by its extent and appearance a change in the

usual state of activity. Here we have a stage in

which there are three barbs ( exhibiting lantern

slide) ; on each side of these three barbs there is

a new triangular center, so that the previous

single center in the ventral locus has actually

divided into two parts and each one of these

centers has the same bilateral activity as its par-

ent. Thus we have barbs forming in two di-

rections from each of the two centers, which
results in the formation of the after-feather.

(A series of stages is exhibited by lantern

slides). In the first you will observe that in the

center of six after-barbs there begins to be an
extension of the collar, which is the beginning

of the hyporhachis. Another slide shows eight

after-barbs on each side and there is evident a

very clear bilateral symmetry of the after-feather.

Here is a preparation of a later stage under low
magnification to show the main rhachis and the

after-feather, the hyporhachis and the two centers

of activity.

I think you will see why we speak of the forma-
tion of the after-feather as a twinning process.

It is due to an actual division of the single center

from which the formation of the barbs originates.

The two feathers develop with the ventral sur-

faces to the pulp. Thus the right side of the
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main feather corresponds in origin to the left side

of the after-feather. When they are formed the

two feathers are opposed to one another with re-

spect to their ventral surfaces. In the mure usual

process of twinning each of two primordia de-

velops into a complete structure or individual as

the case may be ; but in this case you will observe

that one center contributes to the right side of the

after-feather and to the left side of the main

feather and vice versa, so that we do not have a

complete feather individual formed from one

center. Each center contributes to both.

If the ventral locus is a center of determination

as I suggested before, it would follow that the

centers should influence the respective parts to

which they contribute. With reference to sym-

metrical characteristics the main feather and the

after-feather should resemble one another very

closely ; with reference to asymmetrical characters

the two feathers should be mirror images of one

another. The first point is fully realized. As
regards asymmetrical characteristics it is un-

fortunate from our point of view that there is

usually a total lack of pattern in the after-feather

and the corresponding part of the main feather.

However, the barred Rock fowl is an exception

to this rule. As you will see in the ne.xt lantern

slide, even in the fluffy region the barring is con-

tinued. The after-feather has black bars cor-

responding to the black bars of the main feather

and also, of course, corresponding white bars.

But these resemblances are, on the whole, sym-

metrical resemblances. When the barred Rock is

crossed with the brown Leghorn we get a dis-

turbance of the process of barring in the lower

fluffy region of the feather. In the main part of

the feather the barring is usually dominant, al-

though there are many individual exceptions to

that rule. In the fluffy part the pattern is apt to

be entirely absent in the hybrid and when the

barring factor actually expresses itself in this part

of the feather we usually find that the marks are

irregular and asymmetrical ; but we have the ex-

pected identity between twins—a half bar on the

right side of the main feather and on the left side

of the after-feather—derived from one of the

centers. The contrasting white on the other side

comes from the other center.

I am not quite ready to talk on the theory of

this matter. Informally we might pose the ques-

tion, "What is the simplest way of thinking about

the developmental mechanism that we have been

considering?" My first idea was to look for a

morphological center that corresponds to the

ventral triangle. However, that expectation met
with disappointment. The simplest way, I sup-

pose, is something of the following kind : in the

ring of cells that constitutes the collar we have a

gradient of activity and the ventral triangle is a

kind of pace-setter for the whole performance, or,

if you prefer, a high point in the gradient. I do

not state this arbitrarily, but as a summary of the

conclusions at which we arrived in the study of

the marks produced by injection of hormones.

When the concentration of the hormone is rela-

tively low the resulting marking of the feather is

next to the rhachis ; as the concentration of the

hormone rises the marks are found to have ex-

tended more and more toward the margin of the

feather ; and at the highest concentration the

marks extend to the margin of the feather. We
can thus demonstrate experimentally and effect-

ively that there is a physiological gradient within

the collar.

From the developmental point of view we can

suppose that the same gradient of activity is what
determines the pace-setting in the processes of

development of the feather. As we have seen

there is formed a single median ventral barb from
the apex of the ventral triangle ; following this

we have new centers formed on the two sides.

We do not know that the stage of a single median
barb always occurs within this process of duplica-

tion. At any rate the problem is brought down
to the place where we can tackle it in an intel-

ligent fashion experimentally. Perhaps also we
can assume that the disturbances leading to the

formation of the after-feather are associated with

some alteration of growth-rate of the feather as

a whole.

If pace-setting is the only quality in which the

ventral locus differs from the rest of the collar,

how do we derive such rhythmical qualities as

result in barring and other qualitative characters,

which seem to have their determination in the

same locus ? At the present time we do not know,
but we may find out from experimental analysis.

Within the barbs we have a kind of repetition of

the processes of barb formation. The barbs have

barbules arranged along them, usually extending
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from apex to base and within the barbules a seria-

tion of cells. Do we have to postulate subordinate

pace setters ?

Thus fundamental questions of biology come
before us very interestingly. We have here used

liybrids between races studied independently and

that raises the genetic question : "How is it that

dominance is so imperfect in these races ?" It

goes back again developmentally to these centers.

It is barely possible that we may be able to get at

certain correlations between genetical processes

and embryological processes, something very de-

voutly to be desired.

(This article is a condensation of a lecture given
before the Embryology Class at the Marine Biologi-
cal Laboratory on July 23).

CORTICAL CYTOLYSIS OF THE ECHINODERM EGG
(Continued from page 125)

gressive shrinking of tlie cortex occurs indicating

the existence of the property of elasticity in what
appears to be an appreciably granular cortex of

the egg protoplasm.

In isotonic calcium chloride and in various dilu-

tions of sea water with calcium chloride tearing

the surface of the egg occasions a coagulation of

the exposed cytoplasm. However, portions of the

cytoplasm may become protected from the action

of the salt by the very rapid formation of liquid

surface films which surround them. Tearing these

films destroys them and results in coagulation of

the interior. The presence of calcium chloride in

the external medium is not essential for the repair

of the surface of the sea urchin egg. This is

shown in sea urchin eggs about to cleave in an

isotonic solution of potassium chloride containing

traces of potassium oxalate. Gentle compression

of their eggs causes a bursting of the surface fol-

lowed instantly by a repair and a subsequent nor-

mal appearance of the eggs.

With micro needles it is very difficult to lift the

surface film or plasma membrane of the proto-

plasm away from the granular protoplasm with-

out irreversibly rupturing the film. The last

scene of the motion picture is a use of a natural

phenomenon to secure the lifting of this mem-
brane. An immature sea urchin egg is heavily

over inseminated. The large insemination cones,

which are localized elevations of the plasma mem-
brane, develop so close together that a gentle

manipulation with a needle causes them to run
togetlier and to exhibit a continuous film over-
lying a liquid space which separates the film from
the granular cytoplasm. When the film is rup-
tured at one spot with the tip of a micro needle

a wave of disintegration of the film spreads rapid-

ly from the ruptured spot exposing the underlying
cytoplasm which thereby becomes converted into

an irreversible coagulum.

(This article is based on a seminar report given
at the Marine Biological Laboratory on August 3).

A CONVENIENT TEST OF PHYSICAL AGENTS AS PRODUCERS OF
DOMINANT LETHALS

Dr. p. W. Whiting
Associate Processor of Zoology, University of Pennsylvania

A modification of one of the gametes causing

the death of the zygote is a dominant lethal. As
Muller has pointed out, dominant lethals occurring

in very great numbers in the spermatozoa cause

partial or complete male sterility. Two types of

male sterility may then be distinguished,—one due
to lack or inactivation of spermatozoa, the other

due to dominant lethals. In most animals these

two types cannot be statistically separated, for the

eggs fail to develop in either case.

Separation may. however, be made in a natur-

ally parthenogenetic species. In the wasp Habro-
bracon with males produced by haploid partheno-

genesis and females from fertilized eggs, the fe-

males are lacking if sperm are lacking or if sperm
have dominant lethals. In the former case the

females are replaced by males because the eggs

are not fertilized and hence fecundity is not di-

minished. In the latter case the diminished fe-

cundity indicates that eggs are fertilized and
thereby killed.

In the type of niatings summarized in the

Table, about 75%' of the eggs are fertilized.

Untreated females of Habrobracon (Stock ll-o)

mated to untreated and X-rayed wild-type un-
related males.

R-units
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The first row giving progeny when males are un-

treated shows daughters about three times as

numerous as sons. Fecundity is estimated by

dividing total number of progeny by total number

of days of life (egg-laying days) of all the

mothers. Males per day relative to feiuales per

day equals proportion of unfertilized to fertilized

eggs since viability is normally about the same in

the two sexes. If the fathers are x-rayed, de-

crease in daughters is noted, but there is no con-

sistent change in number of sons. Even with

75,000 R-units the males per day are not higher

than with 7,5000 R.

Fluctuation in males per dav from different

mated mothers is due to differences between in-

dividual fraternities, with exhaustion of sperm

supply tending to increase number of sons and

with recessive lethals tending to decrease them.

From unmated mothers the sons equal (or here

even exceed) total progeny when fathers are un-

treated. Even with 10.000 R-units a few daugh-

ters appear so that some of the sperm have no

dominant lethals.

Whether the dominant lethal effect is due to

some "toxic" influence of the treated sperm in-

activating a normally parthenogenetic egg ( before

syngamy) or is due to induced chromosomal or

genie irregularities interfering with normal cleav-

age (after syngamy) should be determined by

embryological studies.

X-radiation which causes dominant lethals, also

produces recessive lethals and visible mutant
changes. Preliminary tests with neutrons show
dominant lethals, while ultra-short radio waves
(one meter) have failed to do so. If dominant

lethals are due to chromosomal irregularities, as

seems likely, we may then expect recessive lethals

and visibles after neutron treatment but not after

treatment with radio waves. Other physical

agents may be similarly tested.

These experiments have been aided by grants

from the Committee on Effects of Radiation on
Living Organisms (National Research Council).

(This article is based on a seminar report given
at the Marine Biological Laboratory on August 3).

CYTOLOGICAL OBSERVATIONS WITH COLCHICINE
Dr. B. R. Nebel

Research Associate in Cytology. New York State Agricultural Experiment Station

The action of the alkaloid colchicine on mitosis

was studied in the following material : stamen

hairs of Tradescantia, roots and shoots of Zea.

Tomato, Tagetes, Antirrhinum, Trifolium, Papa-

ver, Dianthus, Solanum, and Lilium,—testes of

Podisma, eggs of Asterias and Arbacia.

In Tradescantia all stages of mitosis are easily

seen in life. The cells will continue to divide in

salt-sugar solutions to which drugs may be added.

Colchicine in concentrations of 5 x 10"'' to 5 x
10"" molar will stoo mitosis during nietaphase. In

concentrations of 5 x 10"" to 10"" molar it tends

to produce binucleate cells. When blocked in

metaphase the chromosome plate in Tradescantia

is characteristically tilted, since a true spindle is

not developed.

A comparative study of phenyl-, amyl-, propyl-,

ethyl urethane and chloral-hydrate showed that

these anesthetics within their respective reversible

concentration ranges will only occasionally pro-

duce binucleate cells. There is no particular evi-

dence of a metaphase block with the urethanes.

In studying the action of Colchicine on the de-

veloping egg of Arbacia punctulata it was neces-

sary to use fixed material to determine the nu-

clear division stage. Colchicine applied 10 min-

utes after insemination will block the first cleav-

age nietaphase in concentrations above 10"^ mo-
lar. Between 6.5 x 10^ and 3.5 x 10"^ molar

nuclear divisions of abnormal type proceed while

cleavage is impeded. The rhythm of nuclear di-

vision may persist so that when controls are in

3rd cleavage metaphase the eggs to which colchi-

cine was added 10 minutes after fertilization will

also show approximately 4 groups of chromatin,

hut the plates are hypoploid often containing only

one to six separate chromosomes, which may rep-

resent fused units. The micronuclei which form

are not far apart from one another and their rest-

ing stage is relatively short. With lower concen-

trations the rhythm of division is not affected in

the early cleavages, but the subsequent develop-

ment of the larvae is markedly stunted even at

10"" molar. Colchicine in increasing concentra-

tions thus first interferes with the normal course

of cleavage. At the same time astral rays are re-

duced in size and gradually prevented from form-

ing, next the spindle is reduced in size and finally

obliterated. These three phenomena may partial-

ly overlap. Meanwhile chromosomes become

pvcnotic during a prolonged metaphase, they fail

to divide orderly, the abnormal division separat-

ing entire chromosomes rather than split halves.

In the plants, in which root and shoot growth

was studied (Ruttle) cuttings and seedlings re-

spectively were subjected to colchicine treatments

by immersion in aqueous solutions primarily. The
active concentration ranges were found to be the

same as in Arbacia and Tradescantia. All genera
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showed marked reactions, the toniatos being the

least sensitive. Where plant nieristems were
treated, the resulting tissues showed markedly ir-

regular growth—incised and crumpled leaves as

well as chlorophyll defects. Cytological investi-

gation showed necrotic cell lineages and multinu-

cleate cells in varying degrees. The drug is being

studied further as an agent which may induce mu-
tations and polyploidy.

In cooperation with other investigators, some
physiological effects of colchicine were investi-

gated. Respiration was tested on Arbacia eggs

with colchicine 1.8 x ICh" to 7.5 x 1
()"•''. Respira-

tion did not vary from the control in any of these

concentrations (Tyler).

Pectin methoxylase fPectase) from tomato
juice showed inhibition which is of doubtful sig-

nificance since with higher concentrations f)f col-

chicine a precipitation was observed in the reac-

tion mixture (Kertezz).

The nitroprussiate reaction for S—H^S—

S

groups gives a color reaction in stamen hair cells

of Tradescantia the color being located in the

chromonemata and in certain plasmatic granules.

Cells under colchicine gave the same reaction

(Medes).
No significant influence was observed on the

action of carbonic anhydrase from blood.

No inhibition occurred of the reduction of

methylene blue by yeast or blood with and with-
out admission of air.

No sensitization of Arbacia eggs to x-rays was
obtained by the addition of colchicine, when nu-
clear abnormalities were used as a criterion.

(This article is based on a seminar report given
at the Marine Biological Laboratory on August 3).

BISMARCK-BROWN AS A VITAL DYE FOR LOCALIZED STAINING ON THE EGG
OF LAMPREY AND THE OPPORTUNITY OF PRESERVING IT FOR

PARAFFIN SECTIONS
Dr. Richard Weissenberg

Visiting Professor of Cytology, Washington University, Medical School

The method applied by me since 1929 for study-
ing the result of localized vital staining on the

egg of lamprey in paraffin sections is a very
simple one. I use Bismarck-brown instead of

Nile-blue sulfate or neutral red for localized

staining of the eggs in the early gastrula stage.

After having studied the transformation and
change of location of the stained areas on the liv-

ing eggs for some days I then fix the embryos in

a mixture of 1.5 parts of absolute alcohol and 0.5

part of acetic acid for ten minutes, wash in abso-
lute alcohol for ten minutes and transfer them
directly into cedar oil.

The stained areas are completely preserved by
this simple method and the eggs can remain in

the cedar oil for years without any loss of the dye.
They can be studied in the cleared condition in

the cedar oil as total preparations or they can be
imbedded in paraffin at any time and cut with
complete preservation of the vital stain within the
sections.

When I first described the successful applica-
tion of Bismarck-brown for localized vital stain-

ing of the egg of lamprey {Lampctra fhiviatilis)

in 1929 I recommended a mixture of aqueous
solutions of picric acid, formalin and cane sugar
for the fixation of the eggs and their stained areas
{Arch. Entiv. mech. 118). But soon after that I

found that the application of this fluid is not
necessary to make the vital staining alcoholproof
for the passage of the eggs through alcohol into

cedar oil and paraffin. Moreover, I discovered

the surprising fact that, in contrast to Nile-blue
sulfate, Bismarck-brown in the vital stained areas
is alcoholproof without further ado ( Site. bcr. Ges.
naturf. Freundc Berlin 1929). Therefore, I now
prefer the direct fixation with absolute alcohol and
acetic acid as a quick working method.

Only the yolk granules carry the dye in the
stained areas of the lamprey embryo because nere,
in contrast to most amphibian eggs, pigment
granules are missing in the earlier stages.

The six preparations of paraffin sections
through lamprey eggs which I demonstrated last

Tuesday at Woods Hole are now seven to eight
years old and still give a true representation of

the behaviour of the stained areas of the living

embryo.

I believe that the Bismarck-brown method will

also be suitable for eggs of other groups of ani-

mals if the cells of these embryos contain yolk
granules and if the egg membranes do not hinder
vital staining. As to amphibian eggs I have ap-
plied Bismarck-brown with success on the egg of

Amblystoma for studying the stained areas on
parafiin sections. Wintrebert too has reported in

1932 favorable preservation of Bismarck-brown
stained areas in paraffin sections after fixation of
the eggs in Zenker's fluid (C. r. Acad. Sci. Paris
194, 1013).

(This article is based on a seminar report and a
demonstration given at the Marine Biological Lab-
oratory on August 3).
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MICROFILM ON SOME EXPERIMENTS ON ISOLATED AMPHIBIAN
GERMINAL VESICLES

Dr. William
P'isiting Investigator, Department

The film shows colloidal changes in the frog

ovocyte nucleoplasm, nucleoli and chromosomes
brought about by relatively slight changes in the

Na, K, Ca chloride concentrations of the medium.
H+ ions reverse the normal negative charge on

the nuclear components to positive. When this

change is gradual enough, as with 0.003 N. HCl,

a dark converging "ring" formed from flocculat-

ing particles in the approximate pH region of 4.0

to 5.0.

Ca, Mg, Cu, Hg and basic dyes behave similar-

ly to H+ ions in causing a phase separation and

an appearance of chromosomes from a previously

transparent nucleus. On the other hand. K and

Na and especially OH~ tend to disperse the

nuclear colloids, thus stretching and separating

the chromosome pairs and at the same time mak-

ing the nucleus transparent. Within narrow

limits these changes are reversible.

In Triturus pyrrhogastcr. the "Binnenkerper,"

or first maturation spindle anlagen situated at the

germinal vesicle, can be made to swell and separ-

ate the chromosomes radially, but not in typical

bipolar directions. Rana jiisca appears unique in

R. DURYEE
o/ Zoology, Columbia University

having a differentiated coagulable capsule around
the chromosomes, which may be important in

forming the denser portions of the spindle. In

R. pipiens the contraction of this material under
the influence of calcium is less striking.

Similar changes, including phase separation and
violent contraction of the chromosomes, occur
when acid fixatives are added or when the nuclei

are exposed to their disintegrating cytoplasm.
Hence this latter effect may be termed autofixa-
tion. Prominent differentiated areas or sac-like

projections of the nuclear membrane reversibly

swell and shrink in bases and acids respectively.

Such structures are obliterated by fixatives. It

is concluded that in the forms studied Darling-

ton's assertion as to the absence of a nuclear

membrane must be modified. With merely fine

forceps and pipette it is easily possible to isolate

various components of the nucleus.—e.g. nuclear

membrane, spindle anlagen. nucleoli and chrom-
osome pairs,—during the fall, winter and early

spring months of the year.

(This article is based on a seminar report given at
the Marine Biological Laboratory on August 3).

FREE CALCIUM IN THE ACTION OF STIMULATING AGENTS ON ELODEA CELLS
;Mr. Daniel Mazia and Dr. Jean M. Clark

Department of Zoology, Uniz'ersity oj Pennsyh'ania

This work on the cells of Elodea was planned

to test an hypothesis which forms part of a gen-

eral theory of the action of stimulating agents on

cells. The whole theor)- has been developed by

Heilbrunn and his students to explain the compli-

cated series of colloidal changes which they have

observed (and measured) when cells—particular-

ly amoebae—are exposed to various stimulants.

The hypothesis to be tested is, that the applica-

tion of stimulating agents causes a release of cal-

cium within the cell.

Really to test such an hypothesis, the effects of

all types of stimulants must be investigated, pre-

ferably in single, living cells and, still better, with-

out the introductions of extraneous reagents. This

can be done by using the cells of the common
aquatic plant, Elodea canadensis. These cells con-

tain a high concentration of soluble oxalate in

their sap. Any increase in the free calcium is

therefore immediately indicated by the formation

of calcium oxalate crystals in the vacuole.

The crystals were identified as calcium oxalate

by a study of their solubility and, more convinc-

ingly, by measurement of their refractive indices.

They were found to be soluble in sulphuric, but
insoluble in acetic acid, which is characteristic of

calcium oxalate. Their refractive indices, meas-
ured by the immersion method witii the help of

the polarizing microscope, were those of the

monohydrate and trihydrate of CaC204.
To make the test as general as possible, Elodea

leaves were subjected to the action of a variety of

general stimulants—direct electric currents, con-

denser discharges, mechanical shock, heat, ultra-

violet radiations and hypertonic solutions.

When 0.5 - 1.0 milliamperes were applied for a

second or less to a leaf under ob.servation, small

crystals immediately appeared in the vacuole

at the anodal end of the cell. Slightly longer
treatment caused the formation of more crj'stals

at the anodal end. With a duration of about 5

seconds, the protoplasmic layer shrank at the ano-

dal end and a dense layer of crystals was depos-

ited at the boundary. At this stage the cell could

no longer be plasmolyzed.

Condenser discharges from a 2 microfarad con-

denser charged at 20 volts also caused the release

of calcium toward the anode. More shocks pro-



August 7, 1937 ] THE COLLECTING NET 133

diiced more crystals up to the point of the death

of the cell, after which no further calcium release

was obtained.

The effect of mechanical shock was studied

simply by tapping leaves which had been placed

between two glass slips. It was found that me-
chanical shock caused the release of free calcium

(indicated by the precipitation of many small

crystals). This result was predicted on the basis

of viscosity measurements by Mr. Angerer.

Ultraviolet radiation had previously been ob-

served by two other workers, Nadson and Roch-

line-Gleichgewicht, to cause the appearance of

crystals in Elodea cells, although no interpretation

was given for their observation. Repetition of

their experiment verified their results : a few min-

utes' exposure to a quartz mercury arc did cause

a definite precipitation of crystals, although none

were observed in other leaves protected from the

rays by glass covers.

In studying the effect of heat, sudden exposures

to a temperature of 70 degrees or over were tried

as well as heat treatments such as are effective in

activating marine eggs. The high temperatures

killed the cells without causing any Ca release,

but treatments such as 40° for 60 minutes, 45°

for 20 minutes or 50° for 10 minutes caused a

profuse precipitation of monoclinic calcium oxal-

ate crystals without destroying the ability of the

protoplast to plasmolyze in 0.3 molar sucrose

solutions.

Treatment of the cells with hyjiertonic solu-

tions, which themselves might or might not con-

tain Ca, was effective in causing a release of cal-

cium. The crystals did not appear, however, un-

til the cells were restored to distilled water or

various isotonic or hypotonic solutions for deplas-

molysis.

Crystals could not be obtained, however, as the

result of prolonged immersion in isotonic NaCl,

KCI and CaClo, although the first of these some-

times acts as a stimulant.

Summarizing the positive part of this report

:

all the general protoplasmic stimulating agents do

cause a relea.se of calcium in Elodea cells, as pre-

dicted. The hyi)othesis could be completely gen-

eralized by similar micro-chemical studies on
other types of cells.

To complete the test, however, it was necessary

to see whether washing of the cells with oxalate,

which has been supposed to prevent the calcium

release in cells exposed to stinuilating agents,

would inhibit crystal formation. The cells were
washed in 0.05M sodium oxalate and subjected to

electrical shocks, heat, ultraviolet radiations and
hypertonic solutions. It was found that no mat-
ter how severely these agents were applied, no
crystals were produced in oxalated cells. It could

be shown that the only efl^ect of the oxalate was to

remove Ca—if the cells were transferred from the

oxalate after a few minutes and washed in distilled

water, they still did not release calcium when the

stimulating agents were applied. If they were
then placed in pond water or a dilute CaCl2 solu-

tion, and the same agents applied, their behavior

was normal, and crystals were produced. Wash-
ing with citrate had the same effect as washing
with oxalate.

Therefore, both parts of our work bear out the

theory of Heilbrunn which we were testing. Stim-

ulating agents do cause a release of free calcium

in the cell and washing with agents which remove
calcium does prevent this release. The source of

this calcium must be in the cell, because the re-

sults obtained did not depend on the presence of

calcium in the outside medium. The fact that

washing of the cell prevents the formation of the

crystals, and that this effect is easily reversed by
return to a Ca-containing solution is consistent

with the idea that the calcium compounds which
release calcium on the application of a stimulating

agent are in the cortex or the surface of the cell.

(This article is ba.sed upon a seminar report pre-
sented at the Marine Biological Laboratory on July
14, 1936).

POLLEN ANALYSIS OF THE AIR IN RELATION TO HAY FEVER
Mr. a. Orville Dahl

Teaching Assistant, Department oj Botany, University of Minnesota

This study has been carried on for the last five

years at the University of Minnesota in close co-

operation with Dr. C. O. Rosendahl. Chairman of

the Botany Department and Dr. R. V. Ellis of

the Medical School.

A simple fact not always recognized is that it

is the buoyant wind-carried pollen from plants

with inconspicuous flowers and not the heavier

insect-carried pollen from plants with showy
flowers which is chiefly involved in the allergic

disorder, hay fever (perhaps more aptly called

"pollenosis"). It is absolutely essential for the

successful diagnosis and treatment of hay fever

that detailed data concerning the concentration of

pollen in the air of any species at a given time or

locality be made available. Records of the pollen

content of the air have been obtained by exposing
each day an oil-coated slide out of doors for

twenty-four hours. The pollen grains observed
in 25 systematically distributed low-power fields

are identified and counted. The approximate
number of pollen grains per cubic yard of air can
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be calculated (given : these counts and the di-

mensions of the pollen grain) by use of physical

formulae. In general, pollen grains of various

species are morphologically distinguishable al-

though some species possess great similarity. The
pollen grains involved in hay fever vary from ap-

proximately 15 to 80 micra in diameter.

Hay fever is a regional problem and the atmo-

spheric data for one locality will not intricately

apply to another place. However, general simi-

larities do exist as can be seen from a comparison
with data for Yonkers, N. Y., given by Dr. R. P.

Wodehouse and for this reason a brief summary
will be given. In Minnesota, pollen concentra-

tions of clinical interest occur between late March
and early November. During April and May,
pollen of trees and shrubs predominate. Cotton-

wood, elm, box elder, oak, birch, and ash are re-

sponsible for heaviest concentrations. The atmo-
sphere during June is largely taken over by grass

pollen, while in July various Chenopods are most
important. It is during August that the pollen

responsible for most suffering is prevalent. Rag-

weed is involved in by far the greater number of

late summer hay fever cases. However, it is to be
emphasized from Dr. Ellis' findings that multiple

rather than simple sensitivity is the rule. Critical

concentrations of ragweed pollen occur between
August 15th and September 15th.

For purposes of clinical convenience the pollens

found in the air during the entire season have
been placed into 16 groups. Thus, in diagnosis,

one scratch-test for each group will test the pati-

ent's sensitivity to all pollens present during the

entire season. Prefaced by such procedure, a de-

sensitizing extract, which includes all those pol-

lens which have been demonstrated to be involved
in the case, is individually made up for each
patient. By a series of injections, beginning with

very dilute extract to more concentrated, the

patient attains resistance to the irritating pollens.

Time at which desensitization must be started is

obviously based upon pollination data. Dr. Ellis

reports very favorable results with this procedure.

(This article is based on a seminar report given
at the Marine Biological Laboratory on August 2).

THE USE OF DIATOMS FROM GEOLOGICAL EXCAVATIONS AT CLOVIS, NEW
MEXICO AS INDICATORS OF WATER CONDITIONS

Dr. Ruth Patrick

Professor of Botany, Pennsylvania School of Horticulture

During the summer of 1932 the Academy of

Natural Sciences of Philadelphia and the Univer-
sity Museum of Philadelphia sent out a geologi-

cal expedition to New Mexico. The first work
was done in the Guadalupe Mountain region of

New Mexico. During the latter part of the sum-
mer the attention of the expedition was called to

some artifacts and skeletons found by a road con-

struction company in a gravel pit near Clovis,

New Mexico. Excavations were made but the

stratigraphy in the pit was not clear. During the

summer of 1936, the work near Clovis was re-

sumed and an excavation known as Mammoth
Pit was made. Samples of materials were col-

lected from each stratum, care being taken that

the samples were kept free from contamination.

Mammoth Pit lies between Clovis and Portales,

New Mexico. This pit is located in the "Llano
Estacado" or Staked Plains region. The strati-

graphy of this region is very interesting. The
lowest level consists of coarse gravel. Above this

is a layer of speckled sand which is about one and
a half feet thick. It is in this layer that we find

the first evidence of a diatom flora. The flora,

though not too well developed, seems to indicate

a fresh to brackish water condition. It is in this

level that the skeletal remains of the horse are
found. The next level known as the "bluish clav"
level is about three feet thick. An analysis of the
"bluish clay" shows that it has about the same

constituents as the speckled sand except that it is

rich in carbonized vegetable matter. In the lower
part of this level a very rich diatom flora consist-

ing mainly of fresh water species was laid down.
The change in the abundance and also in the kind
of species from the previous level point to a fresh-

ening of the water. This agrees with the other
geological evidence that this was a period of much
higher precipitation than now exists in New Mex-
ico. The mammoth skeletons are most abundant
in this part of the layer where the diatoms seem
to indicate the freshest water conditions. As you
pass from the bottom to the top of this layer, the
typical fresh water species disappear. The domi-
nant species in the top part of the layer are the
brackish or alkaline water types such as Epithe-
inia argus, Rhopalodia gibha and R. gibberula.

Coincident with the change in diatom species

there is a change in skeletal remains in which the
mammoth bones disappear and the bison skeletons
become much more numerous. The top layer
consisting of brown dune sand, which is about
two and one half feet thick, showed no evidence
of a diatom flora. It is in the bottom of this layer
that the bison bones disappear. Thus the change
in water conditions as shown by diatoms seems to

coincide with a change in the fauna as shown in

this stratigraphy.

(This article is based on a seminar report given
at the Marine Biological Laboratory on August 2).
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THE USE OF POLARIZED LIGHT IN BIOLOGICAL SCIENCE
Vance Tartar and Oscar W. Richards

Polarized light is a valuable tool for biological

investigation that has been used for nearly a cen-

tury. Progress has been slow because of the cost

of equipment for this type of work. The develop-

ment of Polaroid makes available a simple and
relatively inexpensive means for the production

and analysis of polarized light. This review pre-

sents a brief resume of past studies in this field

and investigations now in progress ; and suggests

problems that should yield important advances in

our knowledge of plants and animals.

The Difjcrcntiation of Histological Stnictiircs

Polarized light has a very important use in

distinguishing the morphology of minute organ-

isms or of sectioned material on slides. Certain

tissues, notably muscle, nerve, and all sorts of

skeletal structures, are birefringent and when
observed under the polarizing microscope stand

out brilliantly in a dark field with a distinctness

which is impossible to obtain by other methods.

A few examples will suggest the possibilities

that lie in this direction : in polarized light the

crystalline inclusions in protozoa appear as brilli-

ant little points of light, and their structure and
distribution can be determined ; the beautiful

spicules of sponges and the skeletons of man)'

types of lower animals can be studied in this way :

muscles and other tissues can be traced in sec-

tioned material where they might otherwise be

distinguished less easily ; the presence and dis-

tribution of injested wood can easily be seen in

the shipworm. .

A variety of such histological applications of

polarized light will be found in the older work of

Valentin ( 1861 ), and in the recent comprehensive
summaries of Schmidt (1924, 1937). The reader

is referred to these works for further suggestions.

The calcified structures of the body and cal-

cification during disease may be studied to ad-

vantage with polarized light. (Cape & Kitchin,

1930). In fact many crystalline deposits or

stones may often be recognized early Ijy this

means.

The natural and artificial textile fibers, lignified

tissues, keratinized or chitinized tissues shov^'

distinct color differences with polarized light

which aid in the identification of their presence

and condition ; an application of practical im-
portance in industry as well as in biology.

A recent application of great interest is the use

of the polarizing microscope for the detection of

the appearance and progression of the degenera-
tion of the mj'elin sheaths of nerves after they

have been sectioned. Setterfield and Sutton
(1934-35) find that degenerative changes can be

detected as early as three hours after cutting,

whereas with other methods no change was seen
until 48 hours had elapsed.

The Functional .Inalysis of the Intimate
Structure of Organisms

A large part of modern biology has been di-

rected to the analysis of living organisms in terms
of physical and chemical units. Since protoplasm
is largely colloidal in nature, this analysis leads

in one direction to the individual colloidal units,

the colloidal micellae. Under two conditions these

fundamental units are visible in the aggregate in

living organisms seen under the polarizing micro-
scope. The first condition is that the micellae be
rod-shaped : for when they are spherical, they are

isotropic and have no influence on polarized light

:

the second circumstance is that the micellae be
oriented so that their axes are all in one direction.

These two factors are commonlv combined so that

the anisotropy of orientation (form birefringence)

is added to that of the individual micellae (rod
birefringence ).

The type of investigations which fall under the

heading of this section have as their aim the study
of the intimate, submicroscopic structure of living

protoplasm with an attempt to interpret the func-
tions of certain tissues in terms of these finer

units.

a) Muscle
One such tissue is muscle, which, like all con-

tractile structures, shows optical activity. The
birefringent Q-discs of striated muscle arc par-

ticularly well known. The problem of the cor-

relation of changes in birefringence of the muscle
with the phenomena of contraction has recently

been reviewed by Fischer (1936b) who has ex-
tended the observations to living smooth muscle
(1936a). It is possible to separate the two fac-

tors of form birefringence and rod birefringence,

referred to above, so that the change in each, as

well as the change in total birefringence can be
observed during the contraction of the muscle.

Under these circumstances, a decrease in both the

anisotropy of the individual micellae and of their

orientation occur on contraction. This result fits

in well with the findings from X-ray studies in

which a folding of the repeated constituent unity

of the muscle is seen to accompany contraction. It

is evident that these methods greatly extend our
knowledge of the intimate mechanism of muscle
contraction.

b ) Nerve
Nerves are another type of cells in which the

study of ultrastructure by polarized light gives

promise of important contributions. While the
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axons themselves are weakly birefringent, it is

the sheaths of the nerves which show most strong-

ly this character, and it is to them that studies

have been so far confined.

Conventional histological technique reveals a

laminated structure in tlie sheath concentric about

the axon. From polarized light and X-ray studies

the conclusion seems now well founded that these

lamina represent alternate layers of protein and

lipoid micellae. Since the protein micellae give a

birefringence positive with respect to the a.xis of

the fiber and the lipoid elements have a birefring-

ence of the opposite sign, the two contributions

can be separated ; for when the nerve is immersed

in a medium, such as glycerin, the positive bi-

refringence of the protein fraction is obliterated

and tlie negative birefringence of tlie lipoid is re-

vealed. Conversely, when the nerve is treated

with lipoid solvents, the lipoid contribution to the

total birefringence of the nerve is removed and

that due to the protein alone can be measured.

When the amounts of birefringence are deter-

mined by these ingeneous methods, it is possible

then to measure the relative proportion of the two
chemical constituents in the sheath.

It seems likely that the relative amounts of

lipoid and protein in the nerve are responsible for

certain cliaracteristics of the propagation of the

nervous impulse. Thus, it is found that the rela-

tive amount of lipoid decreases with decreasing

fiber size, and tliis is evidenced by a change in the

sign of birefringence at 2;i diameters. This dia-

meter is precisely the point of transition from

medullated to non-medullated fibers in the verte-

brate nervous system. Corresponding to the de-

crease in fiber diameter and to the greater pre-

ponderance of the protein constituent, is a de-

creasing velocity of the conduction of the nervous

impulse. It is further found that although non-

medullated invertebrate nerve fibers may be far

larger in diameter (50/ii), they have the same
optical activity as non-medullated vertebrate nerve

fibers, and a similarly slow rate of conduction.

The sign and degree of birefringence is, there-

fore, a more certain criterion of velocity of con-

duction than fiber size.

It is significant that the axon sheaths of fibers

from widely different animals ( Bullfrog motor
root, lobster ventral cord, cat corpus callosum

)

show the same general type of molecular orienta-

tion. ^^'hen compared with purely chemical sys-

tems (pure crystals), it is seen that the constitu-

ents of the sheath show a suqirisinglv high degree

of orientation.

c) Tlie Red RIood Cell

A condition in man^' ways similar to that of

the nerve sheath is also found in the membrane
of the red blood cell. The method employed has

been t* lyse the cells to free them from hemo-
globin and then to examine the empty cells by the

methods described above for nerve. From these

studies Schmitt, Bear and Ponder (1936) con-

clude that ".
. . the structure of the envelope of the

cells may be interpreted as consisting of layers of

protein particles or lamellae, with long axes ori-

ented tangentially, and interspersed lipoid. micelles

or aggregates whose optical axes are radially ori-

ented."

d) The Egg
Recent work by \ les ( 1934) on the sea-urchin

egg gives hope that research with polarized light

will enable us to determine something about the

structure of the egg on the molecular level, a

problem of the greatest significance for embrv-
ology. \'les finds that there is a small anisotrop)-

of the egg which varies between individuals and
in different stages of division. L^nfortunately, the

original paper was not available so that the

method by which this optical activity was revealed

cannot here be described.

PliotoQrafhv

Observations made with polarized light may be

recorded by photographs and the problems and
technique have been discussed recently bv Baird

(1936) and by Tuttle and McFarlane (1935).

Irradiation oj Organisms ivifh Polarized Light

The third general t\'pe of work relates to the

problem of whether polarized light as a type of

energy has an effect different from unpolarized

light upon organisms. There is, unfortunately,

insufficient work on purely physical and chemical

systems to afford a theoretical basis for the better

stating of the problem with reference to living

organisms. Ws find, nevertheless, evidence for

an effect on non-living systems, and this we will

cite briefly before turning to the purely binlogical

investigations.

.\ characteristic of living organisms is their

power of the asymmetric syntheses of organic

compounds. Dliar (1931) reports some success

in imitating this effect with polarized light. Solu-

tions of a certain ester were exposed to dextro-

circularly polarized light and showed a dextro

rotation, while if the light was leavo-circularlv

polarized the resulting rotation of the solution

was in the opposite direction. The greatest effect

so far observed is 0.05° on either side. The effect,

he notes, agrees in sign with theoretical predic-

tions.

Pospisil (1935) found a special effect of polar-

ized light on Rrownian movement. The diffusion

velocity of the particle is increased by 18% in

the direction of the magnetic vector and by 5%
in the direction of the electric vector of the im-

pinging light.

Maclit and his co-workers (1925, 1927) have
found that polarized light deteriorates certain
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drugs more rapidly than normal light, and that

circularly polarized light produces a greater de-

teriorization than plane polarized light. The effects

were revealed by pharmaceutical tests on animals

of the products after irradiation. It is significant

that those drugs which were affected by polarized

light were themselves optically active.

Scmmens (1923) and later Baly and Semmes
(1924. 1925) reported an acceleration of starch

hydrolysis in polarized light. These observations

were confirmed by Macht ( 1925). Bryant ( 1923).

and Morrison (1925); but criticized hv Tones

(1925), Bunker and Anderson (1928),'and by

Navez and Rubenstein (1928).

We may now turn to tlie effect of jiolarized

light on living organisms.

a) Bacteria and Yeast

Macht and Hill (1925) called attention to the

apparent stimulation of the growth of bacteria

(B. coli and B. typilosis) and of yeast (Sacchar-

omyces cerevisiae) in polarized light. Morrison

(1925) reported the acceleration of the lumines-

cent cycle of luminescent bacteria by this light.

Bhatnagar and Lai (1926) contribute the further

evidence that the bacteria of typhoid fever and
cholera thrive better in polarized light than in

normal light.

b) Fungi
Castle (1933-34) found that the phototropism

of Phycomyces in polarized light is different from
that exhibited in normal light. This difference

could be accounted for on the basis of reflection

and refraction differences of the two types of radi-

ation with respect to the cylindrical cell such that

wlien the plane polarized light is parallel to the

axis of the cell the total path length and localiza-

tion of the light within the cell is different both

from normal light and from polarized light vibra-

tion perpendicular to the cell axis. These physical

considerations affecting the actual amount oi radi-

ation entering the cell should be considered in any
experiments on the irradiation of organisms with

polarized light.

c) Plants

Macht (1926) observed an increase in the

growth of Lupinus albiis seedlings in polarized

light. Since this effect occurred only when the

seed itself was exposed to the light, Macht cor-

related the effect with an increase in the hydroly-

sis of starch in the seed by diastase under the in-

fluence of polarized light.

Dastur and Asana (1932), however, could find

no special effect of polarized light on starch hy-

drolysis or on photosynthesis.

d ) Protozoa
If Paramecia are subjected to visible light of

sufficiently high intensity the cells are cytolyzed.

When equal intensities of polarized and non-

polarized light were used it was found that cytol-

ysis of the organisms required 1.4 to 1.8 times

as long in plane polarized light, ( Miller and Tar-
tar, 1935). This differential in lethal effect dis-

appeared when the organisms were photosensi-

tized with eosin, suggesting that the mechanism
producing death by photodynamic action is dif-

ferent from that effective in direct irradiation.

NOTES ON BIRD LIFE NEAR WOODS HOLE

We have on the Cape three thrushes : the wood
thrush, the veery and the hermit thrush. The
first two may be found in or near town, the last

more often in extensive woodlands. One of the

features of bird life here is the hermit thrushes
which sing at their best near Ashmet Lake. At
this latitude inland these thrushes nest only at

high elevations. Many birds have stopped sing-

ing, but not the thrushes.

Young birds are well along giving parents all

they can do. The other day I watched a pine

warbler plying a young cowbird with mouthfuls
as often as every three or four seconds. A pair

of red-eyed vireos were similarily engaged. A
prairie warbler (uncommon) was feeding its own
young.

A Virginia rail crossed the road close in front

of me. I slowed down for a roughed grouse.

Some downy young quail tottered across. Driv-
ing along one hears the field sparrow's trill ; one
notes the white outer tail feathers distinguishing

the vesper sparrow, catches many glimpses of

flickering wings and snatches of song.

L

A yellow breasted-chat (a rare bird in thi.^

state) may often be heard opposite Gunning
Point. A comedian, he delights in jumping from

one extreme to another. Much is original, but he

throws in calls of the crow, catbird, cuckoo and
other birds. Seldom seen, he furnishes entertain-

ment comparable to some radio programs.

Some shore birds you should now find are yel-

low-legs, turnstones, solitary sandpipers, spotted

sandpipers and the rarer piping plover. Note the

white in the wings of the spotted sandpipers and

the white outer tail feathers of the solitary sand-

pipers. Its large size, whistle and white tail cov-

erts distinguish the yellow-legs.

A pair of killdeer raised a family near the south

end of Walker Street this year. Nearby, a Vir-

ginia rail and its young were observed. You may
hear an explosion of strange sounds as they scoot

through the rushes.

The brown young night herons sit in the open
with their black-caped parents. A brown bird, of

the night heron's size, skulking through the

rushes, may be a bittern. —F. N. U'hitiuan
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AT THE CAPE COD HOSPITAL

Every member of the laboratory will rejoice

that an early Saturday morning report from the

night supervisor of the Cape Cod Hospital m-

dicates that Mrs. Robert Cliambers and Katenna

Zarudny are improving. Although the latter had

a "restless" night, her recovery is proceednig m
a phenominal way.

Dr. Robert Chambers and Zoya Zarudny will

be discharged from the Hospital before the end

of the month. Friends of Miss Jennie Massaro

will be glad to learn that she, too, will be out

about the same time.

\\'e have been asked by Professor Robert

Chambers to inform biologists at Woods Hole

that he and Mrs. Chambers deeply appreciate

their many visitors, but that limitations of facili-

ties at the Cape Cod Hospital make it impractical

for them to continue coming in such numbers. He
suggests, therefore, that "well-wishers" postpone

their visits for several days. We also understand

from other sources that many members of the

laboratory have driven to Hyannis only to find

the number of guests already ahead of them made

it impossible for them to see Professor Chambers.

The Cape Cod Hospital is host to five members

of the biological community and its facilities are

taxed to the limit. Like many similar institutons,

it has a history of long and useful service, but is

severely handicapped in its work by insufficient

money. Would it not be a gracious gesture if a

group of members of the laboratory would act as

a committee to aid the Cape Cod Hospital in its

annual campaign to collect funds which is being

initiated during die present month. The Col-

lecting Net would be glad to assist such a com-

mittee in any way possible.

THE "MESS" AGAIN

Our recent editorial note on the Mess Hall has

provoked much discussion, which in itself is very

useful. Some individuals are certain that it was
quite "uncalled for ;" others consider that it was
"too mild." Undoubtedly, the quantity and vari-

ety of the food are better than they were last year,

but there are few who will dispute the fact that

there is still room for improvement.

It has been said that discussion of these prob-

lems is outside the scope of The Collecting

Net. This we deny. Constructive criticism

should be welcomed by all concerned. Where is

there another medium in which matters of this

kind can be discussed? They would be out of

place in the Biological Bulletin or in the Falmouth

Enterprise!

Suggestions presented to administrative boards

are, in general, notoriously inefifective without ac-

companying publication. Presumably the Supreme

Court bill suffered severe defeat because the press

of the country served as a debating medium.

Affairs of the Laboratory are administered well

;

it is surprising that, in the face of incessant com-

plaint, conditions in the Mess Hall have not been

remedied long ago. Perhaps the controlling

officers judge the fare by the annual trustees

dinner in August when lobster and other delica-

cies grace the tables!

—

W. C.

THE CORPORATION MEETING OF THE
MARINE BIOLOGJCAL LABORATORY

Members of the Corporation of the Marine

Biological Laboratory meet on Tuesday to elect

officers and trustees. The nominating Committee

has suggested Dr. Philip Armstrong, of Cornell

University Medical College (just appointed head

of the department of anatomy in the School of

Medicine at the University of Alabama) to re-

place Dr. Morgan who retires this year from the

Board of Trustees. His long years of association

with the Laboratory make his selection an ideal

one. The committee undoubtedly gave considera-

tion to the fact that, geographically, the Labora-

tory is represented only as far south as Nash-

ville. It is appropriate that the contributions of

the southern states to biology should receive this

increased recognition from her northern neigh-

bors.

Many members of the Corporation, hope, too,

that Professor Winston C. Curtis may find a

place on the Board. His long experience as

a trustee of the Laboratory makes his services in-

valuable. His contributions to the development

of the Department of Experimental Radiology at

the Laboratory have been great ; his world-wide

knowledge of biological laboratories and their

"endowers" is equalled by few members of the

present Board. So many trustees and other mem-
bers of the Corporation recognize his outstanding

characteristics that it would be a contribution to

the welfare of the Laboratory if one of the young-
er members of the retiring group, for e.xaniple.

Professors Aniberson, Goodrich or Speidel would
withdraw their names from consideration until

next year when Professor Jennings retires from
trusteeship. The transfer of the first mentioned
from Tennessee to Maryland will bring the num-
ber in Baltimore to three. —IV. C.
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ITEMS OF INTEREST

REPORT OF THE NOMINATING COMMITTEE

The following notice is posted on the official

bulletin board of the Marine Biological Labora-

tory :

The Nominating Committee of the Trustees

and Corporation of the Marine Biological Labora-

tory reports the following nominations

:

1. For Treasurer—Lawrason Riggs, Jr., to

serve one year (to 1938)

2. For Clerk of the Corporation — Charles

Packard to serve one year (to 1938)

3. For Trustee Emeritus—T. H. Morgan
4. For Trustees—to serve until 1941

W. R. Amberson
P. B. Armstrong
H. B. Goodrich

L F. Lewis
R. S. Lillie

A. C. Redfield

C. C. Sjieidel

D. H. Tennent

The Annual Meeting of the Corporation of the

Marine Biological Laboratory will be held in the

auditorium of the Laboratory at Woods Hole,

Mass., on Tuesday, August 10, at 11:30 A. M.,

for the Election of Officers and Trustees and the

transaction of such business as may come before

the meeting.

The vacancy for an instructor in biology at

Union College has been filled by the appointment

of Dr. Theodore- H. Eaton to the position. Dr.

Eaton is at present carrying on his research under

Professor Alfred S. Romer at the Museum of

Comparative Zoology at Harvard LIniversity.

Dr. Walter S. Root, associate professor of

physiology at the College of Medicine, University

of Maryland, has been appointed associate pro-

fessor of physiology at the College of Physicians

and Surgeons, Columbia University.

Dr. Magnus L Gregersen, previously pro-

fessor of physiology at the College of Medicine,

University of Maryland, assumed in July the

position of professor of physiology at the College

of Physicians and Surgeons, Columbia University.

Dr. Lloyd Law, who has been at Woods Hole
the past seven weeks, left on August 2 for Stan-

ford University where, as a Parker Fellow from
Harvard University, he will continue his research

in genetics.

Dr. and Mrs. Paul S. Galtsoff returned last

Saturday from a trip of several days to the U. S.

Fisheries Station in New Haven, Connecticut.

On Sunday evening August 1 a car in which

were travelling Professor and Mrs. Robert Cham-
bers and the Misses Katherine and Zoya Zarudny
left the road north of Falmouth and collided with

a tree. All were injured and taken to the Cape
Cod Hospital in Hyannis. Most seriously hurt

were Mrs. Chambers and Miss Katherine Za-
rudny, assistant to Dr. PI. Bradley, both of whom
sustained skull fractures and other injuries. They
gained consciousness on Tuesday afternoon and
were said to stand a fair chance of recovering.

Miss Zoya Zarudny, also an assistant in the

Marine Biological Laboratory, suffered rib frac-

tures and severe injury of the ankle, while Pro-
fessor Chambers sustained cuts and bruises about
the face and serious injury to the knee, necessitat-

ing a plaster cast.

The organization of The Collecting Net
Scholarship Association has been completed and
it invites the active cooperation of every biologist.

Briefly, the primary purpose of the institution is

to collect many small sums of money to assist

.students in embarking on a research problem at

one of the marine biological laboratories. The
present plans of the Association call for the award
of several scholarships for work at the Marine
Biological Laboratory. The annual membership
fee is $5.00; other classes of memberships are

open to those who would like to make larger con-

tributions.

The revival of the whaling industry is foreseen

by two seafarers from across Buzzards Bay as

they rerig a former lightship as a whaling schoon-

er, hoping to cash in on the rising market for

whale oil. One, a descendant of a long line of

seafarers and New Bedford whalemen, said,

"There are plenty of whales offshore between

Nantucket and Hatteras. We shouldn't have any

trouble catching them ;
they have not been chased

in a long time."

CURRENTS IN THE HOLE

At the following hours (Daylight Saving
Time) the current in the Hole turns to run
from Buzzards Bay to Vineyaid Sound:

Date A. M. P. M.

August 10 7:39 7:56

August 11 8:22 8:50

August 12' 9:09 9:37

August 13 9:56 10:33

In each case the current changes approxi-
mately six hours later and runs from the
Sound to the Bay.
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THE MARINE INVERTEBRATE COURSE OF THE M. B. L.

Dr. T. Hume Bissonnette
Instructor in Charge ; Professor of Biology, Trinity College

This course differs from the courses on Inver-

tebrates usually given at Universities and Colleges

throughout the country in that its objectives are

at least three-fold while theirs are almost entirely

morphological or studies of comparative anatomy.
This course presents enough of the com]3ara-

tive anatomy of the invertebrates, learned by ob-

servation and dissection of the conventional forms

along with much more varied materials than are

possible in most colleges, to enable those who
have not taken such courses to study at first hand
the fundamentals of invertebrate structure. For
more advanced students, it furnishes a review of

this with plenty of living material. Secondly,

from the study of many forms in the living and
active condition, the general behavior and physiol-

ogy of these forms are brought to the attention of

students. Perhaps the most important part and
objective of the course is the study of animals in

the field in their various habitats and associations.

This enables students to learn by name and to

recognize at sight many of the more common or

interesting species native to the district and to be-

come conversant with their specific characteristics

and classification. This is facilitated by the use

of condensed keys for rapid identification of com-
mon species belonging to the various phyla. These
keys have been prepared by members of the staff

of the course. This part of the course lays a

foundation for the more specialized courses in

Protozoolog)', Embryology, Phj'siology and Ecol-

This third part of the course is presented on
field trips for which the class is divided into six

teams. Each member of a team is taught to use

one or more implements on each trip to aid the

team in finding, identifying and learning the

habits and preferred habitats of a comparatively

large number of species in each region visited.

Each team of nine or ten students is accompanied
and directed by a different instructor on each ex-

cursion. These instructors are interested in dif-

ferent aspects of biology and in different groups

of animals. So the method of attack upon the

problems in the field, as in the laboratory, differs

with different instructors. Each team comes un-
der the influence and guidance of at least six dif-

ferent members of the staff on field trips and of

nine in the laboratory.

The animals of the different pliyla will be stud-

ied in the following order, though not all the

groups here listed are listed separately on the

program of the course ;—Marine Protozoa, Pori-

fera, Coelenterata, Ctenophora, Platyhelminthes,

Nemertea, Nematoda, Annelida. Mollusca, Ar-
thropoda (including Limulus), Bryozoa, Echino-
dermata, and the lower Chordata of the region.

Special lectures on Marine Ecology, Marine
Zoology and Invertebrate Phylogeny will be given

by members of the staff and, if possible, others by
scientists working or visiting at the laboratory.

Dr. Oscar Richards is showing moving pictures

of the Coelenterates and Tunicates of the reefs at

the Tortugas.

If weather permits, collecting and study trips

will be taken to the following localities ;—Lackey's

Bay. the Breakwater Beach, Kettle Cove, Lagoon
Pond Bridge near Vineyard Haven, Hadley Har-
bor, Cuttyhunk, North Falmouth and Tarpaulin
Cove, where varied habitats are near enough to-

gether to make it possible to study several in a

short time while the tide is low. Students will

also spend half a day studying animals freshly

dredged from different parts of Vineyard Sound.
Students see how the dredging is done and how
the animals studied are associated with each other

and with the various types of sea-bottom.

There have been some changes in the staff'

since last summer. Dr. Olin Nelsen is on leave

of absence for the year and his group is being

taken by Dr. Sears Crowell. Dr. Crowell's place

is being filled by Dr. Stewart Rankin of Amherst
College, who was associated with the course as

laboratory assistant some years back and has late-

ly been a member of the collecting crew of the

Supply Department. The rest of the staff is the

same as is shown in the Annual Announcement of

the Marine Biological Laboratory.

LOUISIANA STATE UNIVERSITY FIELD LABORATORY
Professor E. H. Beiire, Director

The main purpose of the Field Laboratory is to

give marine biological exjierience to the advanced
graduate and undergraduate students of Louisi-

ana. Since the equipment, facilities and work
plans are very modest we prefer to be called a

field station or biological camp rather than a bio-

logical laboratory. Professor E. W. W'est is in

charge of a course in plant ecology ; elementary
ornithology and entomology are taught by C.

Wallace McNutt. The author presents a course

on general zoology and another on zoological

problems. During the present summer we have

no permanent research workers except our ad-

vanced graduate students who are beginning re-

search projects: Jess C. Anthony on problems in

cross fertilization of certain Pisces; C. Wallace

McNutt on the embryology of the southern squid

;

Lyle St. Amant on the biology of the oyster drill

;

Monroe Young on the echinoderms of the Grand
Isle region ; Si Ward on a further extension of

studies of Grand Isle birds.
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NOTES AND NEWS FROM M. B. L. CLASSES
BOTANY CLASS NOTES

The incoming botany class rounded out its

fourth day with a perfect introduction to the true
sources of fresh water algae. After gazing hope-
fully into our microscopes for three days, search-
ing the wide spread field of the microscope's rev-
elation we set out to bigger and better fields. Well
prepared with clean bottles, spotless collecting

kits, semi-clean hiking outfits we started out at a
pretty pace through the town. A visit to a pond
and a ditch dampened our feet. A visit to Chora
Pond (don't let the name deceive you. it's really

a bog) dampened our legs and filled our shoes
with beautiful specimens of slime. A long walk
from the slime to our next point of interest damp-
ened our spirits. [Incidentally, we should have
a track team up here. Some of the professors

should give excellent competition.] But oh. die

final dampening. For pure clean fun you really

should enter Cedar Swamp. We were half sub-
merged in plant life that had taken to water as

we had. Along wMth these plants are found mud
and more mud.
Home again we resumed our study of algae life

under our microscopes. A race two hours long,

finished up the afternoon. The race was con-

ducted with the class divided into three groups.
That group which located and named the greatest

number of genera won.
In class we have been studying Chlorophyceae

with Dr. Prescott the morning lecturer. We are

now looking forward to further collecting trips

with lectures on Phodophyceae and Rhaeophyceae
by Dr. Taylor; lectures on Myxophyceae and
Xanthophyceae by Dr. Drouet. Dr. Prescott will

do more lecturing on diatoms and chorales.

—/. P. H.

INVERTEBRATE CLASS NOTES

As successors to the class of embryonic zoolo-
gists, fifty-seven back-boneless proteges have car-
ried on the tradition in the laboratory in Old
Main. For four days protozoa, porifera and coel-
enterata have Iseen sole table topics and an excel-
lent means of introduction to both die course and
our fellow workers.

Under the leadership of Dr. Bissonnette, the in-

vertebrates were rapidly initiated into the minor
complications of the course and were carried into
a flying start by Dr. Waterman. His lecture in-

spired us to seek many an elusive protozoan. The
sponge expounded by Dr. Sayles and the jelly

fish held aloft by Dr. Crowell were the next ob-
jects of day and night investigation. Not even
the Sabbath was a lull in the activities of man and
unicellular beast. But Monday produced a much
anticipated occasion, our first field trip to Lac-
key's Bay aboard the ]Vinijred and Nereis. An-
gels and ark angels hobnobbed with mud grubbers
and stone lifters while identification of specimens
was relegated to the leaders in charge.

With feverish expectation we await our next
wading expedition, a second great treat in our
first week of many happy hours. —.S". If.

ADDITONAL INVESTIGATORS

Addison. W. H. prof. hist. & embr. Pennsylvania. Br
304. Gosnold.

Brehme. Katherine S. ed. asst. Genetics. Br 314.

Sylvia, Buzzard-s Bay.
Dienes. Priscilla techn. asst. Dr. Tyler. Br 315. W C.

Dryer. W. A. asst. prof. zool. Cincinnati. Br 334. D
312.

Eraser. Doris A. res. fel. anat. Pennsylvania Med.
Br 304. H 7.

Gottschall. Gertrude asst. biochem. Cornell Med. Br
121. H 3.

Howell. C. D. grad. zool. Johns Hopkins. Br 217.
Robinson, School.

Jones. N. instr. sci. drawing. Swarthmore. Br 211.
A 201.

Kille. F. R. asst. prof. zool. Swarthmore. CM 31. D
206.

Lewis. Lena res. asst. phys. Ohio State. Br 108.
Lyons, Main.

Magruder. S. R. asst. anat. Cornell Med. L 30. Neal,
Bar Neck.

Newton, W. H. reader phys. London. (England). Br
303. A 108-9.

Root, W. S. assoc. prof. phys. Maryland Med. Br
225. Brooks.

Spencer. W. P. visit, prof, genet. California Inst.

Techn. Br 332. Thayer, Falmouth.
Tartar, V. asst. zool. Yale. Br 323. Hamblin, Little

Harbor.
Osterud. K. L. grad. asst. biol. New York. Bosworth,

North.
Perry, Dorothy Smith. W G.
Ramsey. Helen J. Purdue. H 4.

Reed, Eleanor grad. biol. Pittsburgh. Norton, Quis-
set.

Rockstein, M. Brooklyn. Dr 1.

Ryan. F. J. Columbia. Dr 5.

Sawin. H. J. grad. asst. zool. Harvard. Frawley,
Main.

Schneider. Ruth M. Skidmore. H 1.

Stearns. J. B. Amherst. Dr 5.

Steele. D. G. asst. prof, genet. Connecticut State. Dr
7.

Strandine, E. J. grad. zool. Northwestern. Dr 1.

Sugarbaker. J. D. teach, sci. Whippany Jr. H. S. (N.
J.). Chase, Ngrth.

Swanson, C. P. Massachusetts State. K 7.

Walker, Sally Radcliffe. Grinnell, North.
Ward. Elizabeth B. grad. asst. zool. Cincinnati. Rob-

inson, Quisset.
Williams, Myra grad. asst. zool. Duke. W H.
Wilson, J. G. grad. asst. biol. Richmond. Ka.
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STUDENTS IN INVERTEBRATE ZOOLOGY

Albrink, W. S. Oberlin. K 5.

Bailey, Villa E. Oberlin. H 7
, „ , ,

Baird, Isabell. Mt. Holyoke. Stuart, School.

Barren, A. A., Jr. grad. zool. Northwestern. (Oak

RliifPs )

Barklev Mabel A. teach, biol. Central H. S. (Wash-

ington, D. C). Bosworth, North.

Berry C. M. De Pauw. Albany, Millfleld.

Bookhout, C. G. instr. zool. Duke. D 112.

Bottom, C. H. asst. prof. biol. Centre Dr 7.

Bridgman, Josephine assoc. prof. biol. i lora Mac-

donald. (N. C). H 7.
,r , . ni.

Burbanck, VV. D. instr. zool. Earlham. (Ind.). Chase,

North.
Carroll. W. R. Swarthmore. Ka 3.

, ,,, .

Culberson, Mabel H. teach, sci. State Normal (Me.).

Dana, Harriet M. Swarthmore. H 7.

Dvoskin, S. City College. Gaboon, Main. ^. ^ . ^

Eisenberg, Esther lab. asst. biol. Eastern District

H. S. (N. Y.). Nicholson, Main.

Evans. H. J. Hamilton. Ka 3.

Fink, H. K. Princeton. Robinson, Quisset.

Gilman, L. C. grad. zool. Johns Hopkins. Ka 4.

Goodchild, C. G. grad. asst. zool. New York. Avery,

Main. mi
Goodline, Mary. New Jersey State Teachers. H b.

Gortner, R. A., Jr. grad. biochem. Michigan. Dr 1.

Griffin, D. R. Harvard. (Barnstable).

Hamilton, H. L. Iowa. K 5.

Harrold, C. M. asst. zool. Wabash. Albany, Millheld.

Haskin. H. H. grad. asst. biol. Harvard.

Holthausen, C. F., Jr. Amherst. K 6.

Johnson, Marian W. American. Nicholson, Main.

Kuhn, Evelyn M. res. asst. biol. Rice Inst. Ferris,

Glendon.
Kurtz, Elizabeth H. Wilson. H 9.

McBride, Margaret Pennsylvania Col. for Women.
H 4.

, ^

Mapp, F. E. teach, biol. Washington H. S. (Atlanta).

Dr 3.

Marrow, Lucille teach, biol. Jamaica H. S. (N. Y.).

H 3.

Martindale. Florence M. instr. zool. Mt. Holyoke.

Smith, East.
Merwin, Ruth M. Mt. Holyoke. Smith, East.

Miller, A. instr. ent. Cornell. Sylvia, School.

Miilter, Filoniena grad. zool. Minnesota. Cassidy,

MillHeld.

Miiller, W. A. grad. asst. zool. Minnesota. Cassidy,

Millfleld.

O'Brien, J. P. res. asst. Hopkins. Mendel, High.

Orange, Jeanette res. mammalogy. National Mu-
seum. (Smithsonian). W C.

Scrimshaw, N. S. jr. asst. zool. Ohio Wesleyan. El-

liot, Center.

TWENTY-TWO TURKEYS MAKE ONE DINNER
"Grammy" Coombs Feeds 400 Folks Every Day

at M. B. L. Mess Hall

CFi-oJu the Faliii'.iith Eiiterpri.se)

"Grammy" Coombs has been feeding people for

nearly half a century. For forty years she has been

catering to the appetites of M. B. L. students, pro-

fessors and staff members. She has seen a lot of

food during her long life as kitchen helper, cook,

and supervisor. Friendly, and energetic for her

years, she runs the M. B. L. mess hall during the

summer months. Her patrons know her as

"Grammy" Coombs; her correct name is Mrs. Nellie

E. Coombs.
It is some task to feed a hungry group of scient-

ists. More than four hundred people are eating now

at the M. B. L. mess hall, and, as Mrs. Coombs says,

"that means more than four hundred diiferent tastes

to satisfy. I can't satisfy them all at once, so I

watch what they eat and try to maintain an

average."
Four hundred persons consume an enormous

amount of food. Mrs. Coombs buys 12 cases of eggs

and 240 pounds of butter a week. The four hun-

dred need 157 pounds of beef, 165 pounds of sword-

fish, and 22 turkeys each time those articles appear

on the menu. Every morning the milkman leaves

30 eight-quart cans of milk for drinking, two eight-

quart cans of cream and sometimes one or two

twenty-quart cans of cooking milk. Fifty loaves

of bread are required each day and it takes 18

gallons of ice cream for a single dessert.

Mrs. Coombs needs a sizeable staff to help her

prepare and dispense all this food. Twenty-one boys

and five girls work as waiters, one student attends

to the coffee and one the milk. They receive their

board as compensation. Thirty-three paid workers

prepare the food and do the cleaning up.

Tastes haven't changed much during the past 40

years, according to Mrs. Coombs. She believes peo-

ple eat more now, though. She says, "I've noticed

lately that people eat a lot of salads, and more
vegetables than they used to, but I don't notice them

eating any less meat, and they've always liked des-

serts. And another thing I've noticed is that you

can't make people learn to eat what they don't like.

Thev get along better when they eat what they do

likei"

Salads are popular at the M. B. L. mess. Mrs.

Coombs serves at least one salad a day. Turkey is

the favorite meat with steak a close second. Some-

times she hears her boarders say they don't get

enough milk, although each drinks at least a pint

a day besides coffee and other beverages. Ice cream

is the favorite dessert, with chocolate cake second

and pies third in favor. Mrs. Coombs is surprised

so many people eat eggs. She doesn't like them

herself." M. B. L. eaters don't mind being served

hash.
The M. B. L. mess hall is one of many places

where Mrs. Coombs has worked. She has usually

been able to dovetail her duties in Woods Hole with

work at institutions which cater to students and

tourists during the fall, winter and spring. She has

worked at Swarthmore, Bryn Mawi-, the Lake Placid

Club, at Wachusett mountain and at the Episcopal

School in Cambridge. On her desk is a beautiful

clock on which is engraved, "Mrs. Coombs in grate-

ful appreciation from the Stuart Club girls 1906-

1935." The Stuart club is a fashionable boarding

place for girls in Boston where Mrs. Coombs says,

"They pay $25 a week for board."

Mrs. 'Coombs has borne the nickname of

"Grammy" for a long time. An Irish boy working

for her was responsible for it, the waiters soon

picked it up and now everybody uses it. She bears

the nickname well. She is easy to talk with and has

a friendly voice. She won't reveal her age. To her,

age is determined by ability to work, and Mrs.

Coombs is a lively person.

She is proud of the number of friends she has

all over the' world. The M. B. L. population is a

cosmopolitan one and she says that "whenever peo-

ple who have been here return to Woods Hole they

always drop in and see me." Her home is with her

son John in Watertown. He works in Boston and is

a frequent visitor in Woods Hole during the sum-

mer. His wife is at present one of her assistants.

And Mrs. Coombs is very fond of Woods Hole.

"It is pleasant, clean and good for health," she says,

the sparkle in her eyes emphasizing her comment.
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SPORTSWEAR
Sheets and Pillow Cases

LORD PEPPERELL SHIRTS

Mail Orders Filled

Phone 515

FALMOUTH Next to Post Office

BRAE BURN FARMS MILK

IS FRESH, PROTECTED

MILK

It's milk from nearby farms—farm

fresh when it reaches our plant.

There it is tested for Brae Burn-

standard purity and richness in our

modern laboratory. Then pasteurized

and immediately bottled under strict

supervision.

That's why we call it "Protected

all the way" from the farm to you

who drink it.

BRAE BURN FARMS

COMSTOCK BOOKS
•

The Microscope, Sixteenth Edition
By Simon Henry Gage, Cornell University.

617 pages; 313 illus.; 6x9; $4.00.

"This is a storehouse of information concerning tlie

principles of the microscope and directions for using it,

the methods of preparing- tissues for study and the new
and more fundamental methods in microscopy."—Journal
of the American Medical Association.

*
An Introduction to Entomology, 8th Edition

Bj' J. H. CoJiSTOCK. Cornell University.

1044 pages; 1228 illus.; 6x9; $5.00.

"Probably no entomological text written to the present
time has enjoyed such popularity as Comstock's Intro-
duction to Entomology The soundness of subject matter
and care with which the original work was cast has
made only a few changes necessary from time to time."—Annals of Entomological Society of America.

*
Culture Methods for
Invertebrate Animals, 1st Edition

A eompendium prepared by American zoologists

under the direction of a comrait.tee of Section F
of the American Association for the Advancement
of Seieuce: Franlc E. Lutz; Paul S. GaltsofE;

Paul S. Welch; James G. Needliam, Chairman.
590 pages; 85 illus.; 6x9; $4.00.

"This work will be useful for those who maintain ani-
mals for experimental work or teaching. It covers a
wide range and is well organized, with cross references
and a complete index."—A. S. Pearse in Science.

•
The Life of Inland Waters, 2nd Edition

By J.\MEs G. Needhaji, Cornell University, and
J." T. Lloyd. 438 pages; 244 illus.; 6x9; $3.00.

This work is a textbook of fresh-water life dealing
with its foiTn, its conditions, its fitnesses, its associa-
tions, and its economic aspects. The ecologic side of
fresh-water biology is emphasized. Due consideration is
given to the educational, economic, sanitary, socia.l, civic,
and aesthetic aspects of the subject.

•
A Guide to the Study of
Fresh-Water Biology, 3rd Edition

By James G. Needham, Cornell University, and
P.AUL E. Needham, U. S. Bureau of Fisheries.

90 pages ; 24 full-page plates comprising about
500 illustrations; heavy paper; $1.00.

Features: 1. Keys with illusti'ations of all the common
freshwater genera. 2. Tables of recognition characters
in some of the more difficult groups. 3. Directions for
collecting and rearing aquatic animals. 4. Directions for
making simple collecting apparatus. 5. Outlines for field
studies in typical situations. 6. Outlines for laboratory
.study of the things collected. 7. Plans for recording ob-
servations in each study. 8. Conversion tables for
weights, measures and temperatures.

•
A Manual for the Study
of Insects,

. 21.st Edition
By J. H. Comstock. Revised by G. W. Hekrick.
401 pages; 633 illus.; 6x9; $4.00.

"For nearly a third of a century Comstock's Manual
of Insects has been the textual authority for information'
on the "ways of the sixfooted." The need for a revised
edition of tlie book adapted for schools has been met by
Professor Herrick, Professor of Entomology in Cornell
University. In bringing the book up to date Dr. Herrick
has retained the form and arrangement of material but
has simplified the treatment and condensed the subject
matter."—Paul B. Mann in The Teaching Biologist.

•
COMSTOCK PUBLISHING COMPANY, Inc.
CORNELL HEIGHTS ~ ITHACA ~ NEW YORK

t
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POWERS & POWERS

High Grade
Microscopic Preparations

Illustrated catalog on request

Lincoln, Nebraska

Miscellaneous Publications

of the Wistar Institute

The Wistar Institute Style Brief, 170 pp., 2^5

text figures and 37 plates. Published, January,

1934. Price, $2.00, paper cover.

Breeding and Care of the Albino Bat for Re-

search Purposes. Second edition. 1931. By
Milton J. Greenman and F. Louise Duhring.

121 pp., 25 text figures, 11 charts and 6 views

of tliB colony building and rooms. Price, $3.00

bound in fabrikoid.

The B N a Arranged as an Outline of Re-

gional and Systematic Anatomy, by Victor

E. Emmel. Revised second edition. 1927. xxxii

-f 2G1 pp., 10 plates, 3 figures. Price, $1.50

bound in fabrikoid; $0.60 in paper cover.

Studies on Inbreeding, by Helen Dean King.
1919. 176

_ pp., 54 tables, 25 graphs. Biblio-

graphy. Price, $1.50, paper cover.

Biological Lectures Delivered at the Marine
Biological Laboratory (Woods Hole) in 7

volumes—first 3 volumes out of print. Volumes
4 to 7 may be obtained at $1.00 each 1895-

1899), or the 4 volumes together may be pur-

chased for the sum of $3.00.

Address

THE WISTAR INSTITUTE OF ANATOMY
AND BIOLOGY

36th Street and Woodland Avenue
Philadelphia, Pa., U. S. A.

HARVEY'S
HARDWARE STORE

249 MAIN STREET FALMOUTH
Tel. 481

Camp Supplies Sporting Goods

ENGLISH & AMERICAN BICYCLES
(Over 30 wheels in service)

RENTALS: 25c Hour, $1 Day, $4 Week

SALES: Ladies' $28.00; Men's $32.00

i ii i iii m i iii i i iii iii ii ii i iiii i I i i iii i iii iii i ii i iiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii—

SATISFYING FOOD RIGHT IN

WOODS HOLE

THE SEA GARDEN
Offers

MEALS PAR EXCELLENCE
in a

RESTFUL ATMOSPHERE

Seafood Specialties Amid Marine
Surroundings

TURTOX NEWS
is mailed tn investigators at Woods
Hole during the summer months

and to their permanent addresses

during the school year.

If you do not receive your copies,

ask to have your name placed on

our maihng list.

TURTdx%o|uCTS

Thi Sign of the Turtox

Pledges AbsoUtte Satisfaction

General Biological Supply House
(IncorporaleJ)

761-763 East Sixty-ninth Place CHICAGO
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Large Capacity and

High Speeds with the

Type SB Reinforced Centrifuge

The Reinforced Size 1, Type SB Centrifuge has a welded all-

steel protective guard and the motor is cushioned in rubber to

provide greater flexibility at high speed. It is shown at left

with the No. 277 pin type head carrying four 250 ml. bronze
cups, permitting a speed of 3,000 R.P.M. This higher speed,
with resulting increase of more than twice the relative centri-
fugal force, affords a tremendous advantage in the modern
laboratory.

THE MULTISPEED ATTACHMENT
used with the Reinforced Size 1,

Type SB Centrifuge, makes possi-

ble a speed of 18,000 R.P.M. with
40 ml. capacity—relative centrifu-
gal force about nine times greater
than with the ordinary centrifuge.

liiillitinx bji mail nr at you

INTERNATIONAL EQUIPMENT CO,
352 Western Avenue Makers of Fine Centrijitges Boston, Mass.

|^c]iiiiiiiiiiiiaiMiMiiiiii[iiiiiiiiiiiM[]iiiuiMiiii[]iiiuiuijii[:iirniiiiiii[]iiii;iiiiiii[]i!iiiiiiiin[]iiiiiiiiii[]iiiiiMinM[]jiriNiiiiii[]iiiiiiiiMii[]iiiiiii^

The Standard for Microscope Glass

Gold Seal Microscope

Slides and Cover Glasses

Crystal Clear Non-Corrosive Will Not Fog

Gold Seal Slides and Cover Glasses are made

from a glass practically free from alkali. They

attain a precise uniformity of thinness and

plane surface that is unparalleled. They are

brilliantly crystal clear and guaranteed against

corrosion, fogging or any imperfection.

Microscopic work deserves the best—specify

Gold Seal Slides and Cover Glasses, priced

only a trifle more than Inferior grades.

CLAY'ADANS COj^'^-

i 1
25 EAST 26th STREET. NEW YORKJ

?(itiiii(iiiiiiiiiiiiiniiiHiiiiiii[]iiiiiiiiiiiic]iiiiiiiiiiiiciiiiiiiiiiiii[]iiiiiiiiiiii[]iiiiiiiiiiii[iiiiiiiiiiiii[]iiiiiiiiiii[]iiiiiiiiijri[]jMiiiiiiiii[]iiiiiiiiiM
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PANCRATIC CONDENSER
An entirely new illumination device

for microscopes. Source of light and
condenser are contained in a single

tube attachable to any make of micro-
scope forming an ideal compact unit

for the correct illumination for micro-
scopic work in transmitted light at

different magnifications. With the Pan-
cratic condenser it is possible for the
first time to synchronize instantane-
ously the numerical aperture of the
condenser with the numei'ical aperture
of the respective objective within a
range from N. A. 0.16 to N. A. 1.40. In
practice this provides a smooth transi-
tion from illumination as needed for low
power work to the correct illumination
for medium and high powers. The Pan-
cratic condenser may further be used
for dark field illumination with objec-
tives of numerical apertures up to 0.65.

TTritc for dixcriptivc folder and prices.

CARL ZEISS, INC.. 48.5 FIFTH AVE., N. Y.
728 So. Hill Street, Los Angeles

The above instrumi nt together tcith other Zeiss produets will he -.vhiliiti,

Main Street, Woods Hole, from August ^nd to August 14th.

DISSECTING SETS
This illustrates one of the many dissect-

ing sets which comprise our complete
stock. Our catalog number 38 describes

and illustrates fiu'ther the ten models,

varying from a set for the student to an
elaborate one for tlie specialist. We will

gladly send you a copy upon request.

Also the Largest l'arict\< of

DISSECTING INSTRUMENTS — AND
LABORATORY MATERIALS — MICRO
SLIDES, COVER GLASSES — SLIDE
BOXES — MAGNIFIERS — CENTRI-
FUGES — INSECT PINS — RIKER
MOUNTS — MUSEUM JARS — PETRI
DISHES — RUBBER TUBING — HEMA-
CYTOMETERS AND HEMOMETERS.

CLAY-ADAMS CO.,"^^-

25 EAST 26th STREET, NEW YORK

.

There are also separate catalogs
on Charts, Models, Specimens
and . Preparations covering the
fields of: Human and Compara-
tive Anatomy, Physiology, Neu-
rology, Zoology, Botany, Em-
bryology, Entomology, Ecology,
etc.
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With POLAROID
TRANSFORM YOUR OWN

MICROSCOPE

into a POLARIZING

MICROSCOPE
Biologists will welcome this possibility of

extending the usefulness of their micro-

scopic equipment for optical identification

of phenomena which are visible only in POLARIZER ANALYZER
polarized light.

The Analyzer, of 10 mm aperture, is provided with a scale for 180° marked off at every
5°

; the Polarizer, of 23 mm aperture, is mounted in the sub-stage, readily slipping into the

sub-stage condenser tube.

Price of Analyzer and Polarizer complete $10.00

In sending your order, specify the make of your microscope; if it is a
Spencer equipped with a conical ocular, please make such notation.

I POLARIZING INSTRUMENT CO.
8 WEST 40th STREET NEW YORK CITY

Filtration Problems
solved by the use of

JENA FRITTED GLASS FILTERS
Jena Buchner Funnels, porosity 5/3 for Bacteria Free
filtration. Average pore diameter of the disk is 1.5/1000

mm. These funnels are being used for bacteria free fil-

tration of broths containing Bacteria coli, Bacteria dys-
enteriae (Shiga). Bacteria typhosum, Hemophilus influ-

enzae, Proteus vulgaiis. Vibrio cholerae, and numerous
other organisms.

Jena Gas Distribution

Tubes, for the distribu- ^^^^H
tion of air and gases in ^^^^H
liquids. Deliver a stream ^^^^H
of uniform size bubbles ^^^^H
which varies with the ^^^^H
porosity of the disk and ^^^^|
liquid used. ^B^^l

Further inform;

on request.

Available at Laboratory

Supply Dealers

FISH-SCHURMAN CORPORATION
ast 43rd Street. New York City

Agents. Jena Glass Works, Schott & C
250 East 43rd Street. New York City ^FZM I

'"es^^^
U. S. Agents. Jena Glass Works, Schott & Gen. ^ J^L ? AND O'

LEA AND FEBIGER
PUBLICATIONS
On Exhibit August 6-17

Richard W. Foster in Charge

Bell's Text-Book of Pathology, 2nd edition

Boyd's Introduction to Medical Science
Boyd's Pathology of Internal Diseases, 2nd

edition
Bridges' Dietetics for the Clinician, 2nd edition

Bridges' Food and Beverage Analyses
Calkins' Biology of the Protozoa, 2nd edition

Cowdry's Histology
DuBois' Basal Metabolism, 3rd edition

Joslin's Treatment of Diabetes Mellitus, 6th
edition

Levinson and MacFate's Clinical Laboratory
Diagnosis

Mattice's Chemical Procedures for Clinical
Laboratories

Musser's Internal Medicine, 2nd edition
Scott and Kendall's Microscopic Anatomy of

the Vertebrates
Visscher and Smith's Experimental Physiology
Werner's Endocrinology
Wiggers' Physiology in Health and Disease
AND OTHER STANDARD TEXT-BOOKS

LEA & FEBIGER
Washington Square Philadelphia, Pa.
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EQUIPMENT you SHOULD KNOW—
Microscopes and

Microtomes
All types of microscopes by
Reichert of Vienna, and
Microtomes by Reichert

and Sartorius.

Sartorius Balances

A complete range from the

micro-balance, accurate to

within one-millionth gram,
to the simplest student's

balance.

pH Apparatus and
Buffer Tablets

For testing highly colored

or turbid solutions, or moist
solids. Range 1.4 to 12.6.

Buffer Tablets with range
1.0 to 11.0.

Fixanal Preparations
De Haen
Analytical chemicals cor-

rectly weighed, standard-
ized, sealed in glass tubes,

ready for instant use.

Photo-electric
Apparatus-Dr. B. Lange

Colorimeter for rapid ob-

jective measurements of ab-

sorption and extinction to

within 0.1%. Reflection-

meter for measuring the

relative whiteness of sub-

stances.

Microscopic Stains

The celebrated Original

Gruebler-Hollborn and Gi-

emsa Stains. Combinations
for multiple staining.

Ultra Filtration
Apparatus-Zsigmondy

Employing membranes of

cellulose esters, graduated
according to porosity, for

filtrations of bacteria, col-

loids, etc.

Fluorescence
Equipment
For microscopic research.

High Intensity Light Source
for transparent or opaque
specimens. No staining nec-

essary.

Pfaltz & Bauer, >"<=

Sole Agents for U. S. A. and Canada

Empire State Building

New York
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REMAIN AT YOUR DESK while you
illustrate your lectures with slides

* Here is a real convenience in delivering an illustrated lecture.

You may sit at your desk facing your class as usual, with your
notes in front of you. You also see the slide you are using to

illustrate a point. It is right side up, exactly as the class sees it on
the screen. As you point with your pencil to a significant detail,

the silhouette of the pencil point on the screen serves as a pointer.

You'll find a gain in student interest. This is the Spencer Model
"B " Delineascope.

Return the coupon for Folder K-78 giving full infor-

mation, or see this projector at the nearest Spencer
display room.

Spencer Lens Company
Buffalo ^B New York

SI'ENCER LENS COMPANY
I)ept. J-7-8a, Buffalo, N. Y.

Please send folder K-78 describing Spencer Delineascopes.
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THE ABILITY

TO DESIGN
AND PRODUCE
Kntirel}' different in design

from the con\'entional micro-

scope, the DDE Microscope

is offered as evidence that

Bausch & Lomb is equipped

to manufacture optical in-

struments of an\' required

nature for an\' specific pur-

pose.

All of the resources which go into the construction of special instruments

such as the DDE are utilized in the design and manufacture of every

B & L Product. That is the reason for the excellent performance and

long life of trouble free service which B & L Instruments are giving

wherever the\' are used.

Consult Bausch & Lomb with regard to your optical needs. Write to

the Bausch & Lomb Optical Co., 671 St. Paul Street, Rochester, N. Y.
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THE 1937 MEETING OF THE CORPORA-
TION OF THE MARINE BIOLOGICAL

LABORATORY
Dr. L'ii.nulf.s l'.\rK.\Ki)

Clerk of the Corporation

Tlic outstanding feature of tlie 50th annual

meeting of the Corporation was the announce-
ment of Dr. Jacob's resignation as Director of the

Laljoratory. Dr. Jacobs was appointed to this

office in 1926 and has filled it

witii distinction for 1 1 years.

Xow he asks to be relieved of

his duties so that he can de-

vote more time to research.

The members of the Corpora-

tion, by a rising vote, ex-

pressed their liearty apprecia-

tion of his long-continued and
faitiiful service.

The election of officers re-

sulted in the reappointment of

Lawrason Riggs.Jr., as Treas-

urer and Charles Packard as

Clerk of the Corporation.

Professor T. H. Morgan
was made trustee emeritus.

The Nominating Committee
presented tiie names of eight

candidates for election as

trustees. Dr. Caswell Grave
added the name of W. C. Cur-
tis, who served as trustee from 1923 to 1936. In

order to create an additional vacancy and thus
avoid a contest. Dr. (Continued on page 159)

TUESDAY, August 17, 8:00 P. M.
Seminar: Dr. A. Tyler and Mr. N.

H. Horowitz: "A Sea Water
Buffer for Marine Egrgs."

Mr. E. C. Black and Dr. L. Irving:
"The Effect of C0= upon the Ox-
ygen Capacity of the Blood."

Dr. I. M. Korr; "Oxidative Mech-
anisms in the Re.sting and Fer-
tilized Sea-Urchin Egg."

Dr. K. G. Stern and Dr. D. DuBois:
"The Application of Rapid Chem-
ical Reactions to the Kinetics of
Enzyme-Substrate and Enzyme-
Inhibitor Compound Formation."

WEDNESDAY, August 18, 8 P. M.
Lecture: Dr. R. C. Murphy: "The

Gates of the Antarctic."

FRIDAY, August 20, 8:00 P. M.
Lecture: Dr. H. C. Stetson: "The
Submarine Caverns of the Con-
tinental Shelf."

A GENERATION'S PROGRESS IN
EMBRYOLOGY
Dr. E. G. Conklin

Ilincritiis Professor of Biology.

Prineeton I niz'ersitv

Ahhougii you may find yourselves a trifle

crowded this morning in tiiis room, I asked to be
permitted to lecture here rather tlian in the audi-
torium of the brick building because this is the

place where so many leaders

in emljryology have continued

to work and to lecture for

many years past ; for that rea-

son it seems to me a sort of

shrine, one which I fear is not

likely to persist indefinitely

Ijut which will l)e forever en-

throned in memory. Reminis-

cence is one of the things

which is usually permitted to

old persons; consequently I

assume that you will permit

me to do a little reminiscing

this morning regarding the

work in embryology with
which this Laboratory has
been especially connected. You
younger people can take care

of the forecasts for the future,

so I shall tell you something
of what has been done in the

past, memories of which I have clearly in mind.
I am professionally an embrvologist and m\' pro-
fessional life coincides almost e.xactlv with the life
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of the Marine Biological Laboratory.

I. The Rccapltiilafioii Theory.

After the pubhcation of Ernst Haeckel's great

book entitled "Generelle Morphologic," which ap-

peared in 1866, there came to be an intense in-

terest in embryology from the evolutionary point

of view and from tlie year 1870 down to the year

1890, shortly after the founding of this Labora-

tory, embryology was studied with the idea of

learning what the course of past evolution had

been. It was claimed, according to Haeckel's

fundamental law of biogeny that ontogeny is a

brief recapitulation of phylogeny ; correspondingly

everyone was engaged in trying to find out what
the phylogeny of various animals and plants had
been by the study of ontogeny. I was a gradu-

ate student at the Johns Hopkins University and
my professor there was convinced that ontogeny
was a short history of phylogeny so his students

were engaged in searching out the ancestry of

various ph}la of animals by means of their em-
bryology.

The great mystery was with regard to the ori-

gin of vertebrates, and some of the most extra-

ordinary views were brought forward. One Eng-
lish scientist, Adam Sedgwick, whose translation

of Claus's textbook you may have seen, put forth

the extraordinary opinion that the vertebrates had
descended directly from a coelenterate, compara-
ble, let us say, to Metridium ; that the siphono-

glyphs, of which there are two, formed one the

mouth, and the other the anus and that the septa

became partitions between the metameres. Al-

most every phylum that was studied was regarded

by the man who was studying it as at least a pos-

sible ancestor of the vertebrates. The nemertians

were taken as ancestors because they have a pro-

boscis and a proboscis sheath which was supposed
by Hubrecht to be the beginnings of the noto-

chord. The annelids were especially favored as

the ancestors of the vertebrates, particularly by
Anton Dohrn, founder of the Naples Zoological

Station. He maintained this most strenuously

and others followed in his steps.

If you are interested in some of this ancient

history you will find in the library a set of vol-

umes, some nine or ten in number, published in

the decade from 1890-1900 and entitled "Biologi-

cal Lectures from the Marine Biological Labora-
tory, Woods Hole, Mass." Almost every year in

that decade there was issued a volume including

selections from the evening lectures that had been
given. They represent an excellent summary of

current opinions and research work in progress at

that time. In the first volume, for 1890, Profes-

sor E. B. Wilson gave a lecture on "Some Prob-
lems of Annelid Morphology." What were the

problems of Annelid morphology ? First of all,

the relations of the annelids to the vertebrates.

Secondly, the origin of metamerism, of the jointed

character of the worm, a subject which has been

long discussed and has never been, I suppose, ful-

ly settled. Many people supposed that it was ab-

solutely necessary that vertebrates should come
from segmented animals ; segmentation was sup-

posed to be a very original, primitive character;

it was a physiological problem, as well as a mor-
phological and evolutionary one. In the third

place he studied the method of forming the em-
bryo, namely concrescence, which you see is get-

ting nearer to the physiological aspects of modern
biology. There are a great many resemblances

between annelids and vertebrates and there are a

great many resemblances between arthropods and
vertebrates. The fact is that all living things are

related more or less and that there are certain

things which are fundamental to all : it is not sur-

prising to find that in certain fundamental char-

acteristics they resemble one another.

A second lecture in this first volume shows this

same tendency to use embryology as a key to past

evolution. It was by Professor J. P. McMurrich.
one of the early workers here in this Laboratory.

It used to be said of him, "McMurrich is nursing

the animal kingdom I" His lecture was entitled

"The Gastraea Theory and Its Successors." Now
1 hope most of you have never heard of the Gas-

traea theory, for it occupied entirely too much
time in that period. It was another one of Haec-
kel's theories and postulated that there were living

in some distant Paleozoic era, free-swimming gas-

trula-like forms, the Gastraea. which never devel-

oped beyond that stage and that the metazoa were
derived from them. I will later point out that

there are many elements of truth in all of these

ideas. The gastrula stage is one of the latest per-

iods in ontogeny in which you can find resem-

blances which extend throughout the entire range

of Metazoa. There were many other of these hy-

pothetical ancestors. One of them went back of

the gastrula to the blastula, and the free-swim-

ming ancestors in this case were called Blastaea.

One who shook ofT these ideas a little later but

was at that time also working along lines of re-

capitulation was Professor T. H. Morgan. His

lecture in the first volume was on the ontogeny

and phylogeny of the sea spiders, but he did not

attempt to touch upon the origin of the verte-

brates. Many of you know of the work of the

late William Patten, which was the most detailed

attempt to establish relationship between inverte-

brate and vertebrate, based upon embryology, that

has ever been made. He studied extensively, and
with splendid results, the embryology of Limulus.

He became thoroughly convinced that Limulus or

a Limulus-like creature was the ancestor of the

vertebrates and he wrote a great book on "The
Origin of the Vertebrates and their Kin." I re-

member a long session I had with him on one oc-

casion. He was about to publish his book and
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the publisher evidently was a little in doubt about

some points, so he asked me to go over it with

him. He had really contributed a great deal of

fine quahty but with the enthusiasm of one car-

ried away with his subject he wanted to derive

tiie whole animal kingdom from that one ancestor.

When it came to deriving the star-fish from Lim-

ulus, I said "Don't you think it will be sufficient

to derive the vertebrates from Limulus ?" But he

said, "No sir! This is one of the best things in

my theory."

I had begun w(irk on Crepidula in 1890 and

some people said, "W'liy don't you get Crepidula

into our ancestral line ?" But I never could do it

;

however. I had sometimes speculated on how nice

it would be to convert a squid into a vertebrate.

Just think of the possibilities ! Figure them out

for yourself. It is merely a matter of imagina-

tion and fanc}'. \\'atase. a Japanese worker, was

here at that time and was working on the squid

egg, studying "karyokinesis." and realizing that

much of this recapitulation work was based upon
fanciful homologies, he said to me, "I am done
with this whole phylogeny business. Embryolog}'

is no longer to mean a search for phylogeny."

II. CcU-Liiieage and CcU-Homology.

Until the year 1890 or 1891 the earliest homo-
logies that had been studied in comparing various

phyla were to be found in what we called the

germinal layers, the ectoderm, the mesoderm and
the endoderm. The germ layer idea was the thing,

in the beginning of the 90's, which occupied most
of the attention of the enibryologists of the time.

I recall very well that as a student, before I hao
selected a subject for a doctoral thesis, I got to

thinking of the variety of opinions that had been

expressed concerning the origin of these germinal

layers from the egg and I said, "Why doesn't

someone make a veiy detailed study of this mat-

ter in some favorable material, and find the way
in which these layers come out of the egg?" I

came to Woods Hole with that in mind and I also

began to "nurse the animal kingdom." I knew
none of the people here and was isolated for the

first year over in the Fisheries Bureau, but I had
plenty to work on and I can't begin to tell you
the way in which I broadcast in every direction

for favorable material. One day I found some
egg masses of Crepidula and saw that they were
particularly favorable for just the thing I was af-

ter. That started me on the course which I have

never left, though I have sometimes taken some
little side excursions. I am still working on
Crepidula development and shall probably take it

with me to the next world, where I hope there
will be plenty of Crepidulas.

It seems that Professor Wilson was, without
my knowledge, engaged in the same quest. He
was here in 1890 studying the cell origin of the
germ layers of Nereis and I went through the
year without having met him. I heard the lec-

tures and met a few men at the Marine Biological
Laboratory, but I did not venture to talk with
the demi-gods. I made out a thesis, whicii I of-

fered to Professor Brooks, on the embryology of

Crepidula. Brooks shook his head over it. He
did not have any confidence in the homologies that

preceded the gastrula stage. He said to me,
"There is no morphological significance (and by
this he meant homology 1 in the mere duplication

of parts and cleavage is nothing but the duplica-
tion of cells. Morphology does not begin until

you get to the germ layers." Years later, after a
great many people had begun to study cell lineage.

I went to Beaufort, where Caswell Grave was ni

charge of the station. He met me on the wharf
and said "Brooks is here. And vou have your re-

venge ! He's working on the cell lineage of the

oyster."

Finally my thesis was accepted in 1891 and I

came back to W'oods Hole. Watase told Profes-
sor Wilson of what I had been doing on Crepi-
dula and he told me of ^vhat Wilson had done on
Nereis. At last Wilson and I spent a Sunday to-

gether and what a Sunday it was ! The enthusi-
asm of that day fills me with joy just to think of

it. even now. He was working on an annelid, I

was working on a gasteropod and yet when we
compared our results they seemed incredibly alike.

The mesoderm came out of a single cell of the

fourth r|uartet on the posterior side of the egg,

the ectoderm came out of three quartettes of cells

nearest the animal pole, the endoderm from four

large cells, the macromeres, at the vegetative pole.

I found that there were in Crepidula two other

small cells that came from the mesoderm cell and
that give rise to the gut, posterior to the stomach.
Professor Wilson did not find these ; that was a

disappointment. However, a few years later he
found rudimentary cells in Nereis that corre-

sponded precisely to these functional cells which
give rise to the intestine in Crepidula. And I

found certain rudimentary cells in Crepidula that
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corresponded to functional ones in Nereis. We
found in the ectoderm certain arrangements of

cells that corresponded in Nereis and Crepidula.
In the mollusc the velum comes from some of the

same cells as the prototroch of the annelid. These
remarkable resemblances before gastrulation and
the formation of the germ layers led to an epi-

demic in the study of cell-lineage, as Professor
Wilson so aptly termed it. This Laboratory be-

came the center in all the world for this study.

Many people felt that we had gone crazy over it

and pi'rha])s we did go too far in seeking these

cell homolcigies. But in any event a great deal

was accom]3lished in learning about the origin of

the germ layers and of the differentiation of the

various blastomeres.

In the meantime there came up a new line of

work in embryology which was, I suppose, one of

the most important in its results of all the work
of the last fifty years. It was largely due to a

young German, Hans Driesch. In 1891 he pub-
lished some work which he had done at the Na-
ples Station. He had broken apart the blasto-

meres in some Echinid eggs and found that from
one of the first two blastomeres, he could get a

whole larva ; even from one of the first four and
from one of the first eight (according to his ori-

ginal ideas ) he could get a whole larva. He came
to the conclusion that there is no differentiation

going on in cleavage, that the egg is homogenous
and all the cells alike. As he said, the blasto-

meres are like balls in a pile ; they can be trans-

ptised in any way and yet they are equipotential

in their powers of development.

However, cell-lineage students found that they

were not all alike, and later Driesch changed
somewhat his point of view and said that it may
be true that in some cases the cells have prospec-

tive meaning or significance ; there is a prospec-

tive fate for every cell if it remains in its original

position, but this prospective "Bedeutung" is not

necessarily the same as the prospective potency.

What is the prospective potency of cleavage cells?

He maintained that they were capable of giving

rise to the entire embryo. That simply went
counter to all the cell lineage work that had been
going on here. How in the world could we fit

these facts into the results of cell lineage ? We
all went around shaking eggs and this whole Lab-
oratory was known as a laboratory of "egg-
shakers."

We broke the blastomeres apart and studied

the result on development. In the annelids, the

molluscs, the ascidians and a few other forms, it

was quite plain that the same thing did not take

place that Driesch had found in the echinoderms.

We did not find that these blastomeres were toti-

potent. However. Driesch was not at all con-

vinced and years later when I had made similar

studies on ascidians and had shown that in the

development of the ascidian egg, as in the mol-

lusc, these cells are already, at an early stage, so
differentiated that they will not give rise to an
entire embryo. Driesch gave me a severe drub-
bing and insisted that he had worked on the as-

cidian egg and diat the eggs of the humble asci-

dians of Europe were not as spectacular as those
of America; that America, as usual, had the most
remarkable ascidians, but that my findings did not
apply to the ascidians of Europe. I took the chal-

lenge and went to Naples to study Driesch's asci-

dians and found that they develop like those at

Woods Hole. I found that a half blastomere does
not give rise to a whole larva, much less a quar-
ter. This conflict of opinion went on a long time
and echoes of it are still heard, but as is usually
true in scientific progress, there are elements of

truth in almost every proposition or theory that

has been carefully studied and maintained by
many persons through a number of years. The
same can be said for this subject of the difl'eren-

tiation of blastomeres, both of the views are true.

Sometimes blastomeres are so highly differenti-

ated that they cannot undergo dedifferentiation in

order to start off anew ; and in other cases the re-

verse is true. They are either very little differen-

tiated at the time they are separated from each
other, or they are capable of starting over again

so that they can give rise to the whole embryo.

III. Egg Organisation Before Cleavage.

I want especially to cell attention to some of

the other significant lectures that were given here

at the Laboratory in later volumes of the Biologi-

cal Lectures. In 1893 Professor Whitman, Di-
rector of the Laboratory, published in the volume
of Biological Lectures for that year, a paper which
he had given at the World's Fair Congress in Chi-

cago, which was stimulated directly by the con-
troversy that was going on between the experi-

mentalists and the observationalists concerning

the early blastomeres and their fate. He entitled

it "The Inadequacy of the Cell Theory of Devel-

opment." In it he pointed out clearly a theory

which has come, in more recent times, to occupy
a great deal of attention. It is known today as

the "Organismal Theory." Whitman maintained

that organization was already established in the

egg. Certain areas were localized to form ecto-

derm, endoderm, etc., and that cleavage might go
in various directions without changing the origi-

nal organization.

This lecture was followed by another by Mc-
Murrich on "Cell Division and Development"
in which he quotes a sentence from Julius Sachs—"Plants make cells, not cells plants." The cells

of the egg do not make the animal, die animal

makes the cells of the egg. It is the organismal

theory again. If the animal is there in the or-

ganization of the egg, in the various substances

present, these may be divided up into cells which
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are similar in fate, in some cases, or they may be

different in others. That was the idea that was

also put forth by Professor Loeb in a book, "The
Organism as a Whole."

My suggestion at that time for solving the diffi-

culty was published a couple of years later, 1897,

in the volume of Lectures, namely that differences

in the significance of cleavage in different animals

depend on the time at which differentiation takes

place ; in certain eggs it takes place very early, in

others relatively late. Where differentiation takes

place early, the cleavage is of the determinate

type and where it takes place late, cleavage is of a

more indeterminate type ; that the determinate

type usually leads to a mosaic type of develop-

ment, whereas the other leads to an equipotential

type. Later study of the echinoderni egg, espe-

cially by Horstadius, shows that its cleavage is

not as indeterminate as Driesch supposed.

Finally, in this carrying back of organization

into the egg itself I was fortunate enough to stum-

ble upon an extraordinarily favorable object. I

suppose that accident has played a great part in

most scientific progress. I was looking for a

"good egg" and I recall that on the Fourth of

July, 1902, Professor Morgan and I went over to

Little Harbor and scraped the piles at the buoy

wharf and came back with a lot of miserable little

ascidians. I found that they have pigmented eggs

and thus I got started on my "Organization and

Cell-Lineage in the Ascidian Egg." I was able

to make a sort of geographic map of the egg be-

fore cleavage and I found that its development

was of the mosaic type. Then Lyon introduced

the use of the centrifuge to separate egg sub-

stances that were of different specific weights.

That began in 1906 and everybody turned from

egg shaking to "egg grinding" and the results

were very interesting. It was found that most of

the visible substances such as yolk, pigment, mito-

chondria, etc., are not necessary parts in the for-

mation of the embryo but that the hyaloplasm, the

clear protoplasm, is the important part. An em-

bryo develops quite normally with displaced yolk

pigment and so on, but when I centrifuged asci-

dian eggs hard enough to displace portions of the

ground substance or hyaloplasm, I got all kinds

of abnormal development. It was possible thus

to get notochords and endoderm on the outside of

the body, eyes in the middle of the body, muscles

and muscle fibrillae appearing wherever the mus-
cle material had been thrown. Indeed these sub-

stances could be separated so that the parts into

which they developed were practically conform-

able to what Virgil calls in the Aeneid "membra
disjecta." That only confirmed our old idea that

there are, in the egg, substances which are organ-

forming or morphogenic and other substances

which are easily separated and are not organ-

forming.

IV. Evolution and Epigcncsis.

In 1895 Professor Whitman gave a series of

three lectures here, a phenomenal thing, for he

was not a frequent lecturer. He used to say that

any teacher who gave more than one lecture a

week was wasting his time and that of his hearers.

He published these three lectures in the volume
for 1895. The leading one, which I recommend
all of you to read, is entitled "Evolution and Epi-

genesis." This is a philosophical discussion of

real importance today. It used to be thought that

there was present in the human egg a little man,
the homunculus, already preformed. C. F. Wolff

showed in 1759 that this was not true, that there

was no preformed organism in the egg. Yet in

some way it was necessary to get an animal out

of the egg. If the egg starts out without organ-

ization, when and how do you get that into the

egg? If one believes, as Wolff did in 1759 and

as Alexander Goette did down to the year 1874,

that the egg is unorganized and becomes organ-

ized only through the influence of the spermato-

zoon, then it might be maintained, as Wolff did,

that it is necessary to have some vital principle

or force directing development. He called this

the spiritiis rector or vis jonnatii'ia. But that, of

course, is only giving a name to something of

which we are totally ignorant. Driesch got into

exactly this morass with his extreme epigenesis.

The embryo had to come out of this undifferen-

tiated material. How was it to be done? He
imported an immaterial entity which he admits he

got from Aristotle, the "entelechy." It cannot be

studied in the laboratory, it is not subject to the

laws of cause and effect, it is beyond the reach of

experiment and observation. It is an influence

of some sort that guides development.

Whitman took this defect of extreme epigenesis

up in his lecture on evolution and epigenesis and

he particularly paid attention to Bourne of Ox-
ford, who had made fun of people who believed in

the organization of the egg and likened them to

the old pre-formationists. Whitman showed that

there is some truth in both of these old ideas. We
recognize now that embryology is a process of

increasing differentiation under the influence of

environmental stimuli and internal organization.

The egg is an organism, it undergoes differentia-

tion or development in response to environmental

stimuli. If you please, this is evolution, the evolv-

ing from what is already inside a germ, but it is

also epigenesis. So that genesis from within and

genesis from without, endogenesis and epigenesis,

are both true to a certain extent. That was the

contribution of Whitman to this subject, well

worth reading today and reading very carefully.

V. Embryology is Biology in Miniature.

A single generation's progress in such a sub-

ject as embryology cannot be very great, for after
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all, embryology is biology in miniature and all the

problems of biology center in the egg and its de-

velopment. For that reason it is one of the most
important of all subjects. Professor Bert G.

Wilder used to insist that even children in school

ought to be given a course on the human brain.

I am almost as much of an extreme advocate of

emljryology. It is the center and circumference

of biology. A single generation's progress in the

study of such a theme as this is of course almost
infinitesimal. We have not begun to scratch the

surface of the great problems to be solved. Some
of my students say, "You people who went ahead
of us cleaned it all up." On the contrar_v, we
have just begun to open up the subject and the

greatest problems are still to be solved.

One of the greatest of all problems of biology

and embryology lies in the fact that development
and evolution have worked toward specific ends,

as it seems. There is a teleological principle in

the process. Dr. Lillie lectured iiere in the early

days on "Adaptations in Cleavage." He showed
that a particular type of cleavage is adapted to a
particular type of body that develops from it.

There are still more marvelous instances. Take,
for example, the development of the eye of a
mammal which develops perfectly, ready for use,

in the absence of light, the stimulus for wliich it

is ultimately fitted. The end seems to have been
in view from the beginning. Of course there are

a variety of attempts to explain this. I have tried

it recently in an article entitled "What Shapes
Our Ends ?" I am a mechanist ; I believe that

causal phenomena lie back of everything in the

universe, teleology included. These are great
problems and one of the best methods of studying
tiiem is found in embryology. Certain ends
arc attained in the course of development and the
study of their causes can best be taken up in ex-
perimental embryology.

Truth is not usually found in extremes but in

some via media, some comprise between extremes.
Life itself is a compromise between organism
and environment, between anabolism and cata-
bolism, between heredity and development, be-

tween endogenesis and epigenesis. Truth itself

is such a compromise and our science is neitlier

absolute nor complete. It is an approximation to
the truth. We get a little nearer but we never
get to complete truth. We ought not, therefore,
any of us, to "puff ourselves up," like the man
who is supposed to have said, "I think the
thoughts of God after him," when he had made
some little di.scovery. Such enthusiasm helps a
little, but after all it is just as well to remember
that all science is but an approximation to the
truth. We learn by trial and error and, eventual-
ly, by trial and success and "Truth sooner comes
out of error than out of confusion." All science
is flying from confusion, or. as Shapley. the Har-
vard astronomer, expresses it, "Flights from
chaos." First of all, everything seems to be
chaos and then, gradually, we find order, system,
law. This is true of embryology as well as of
everything else—flights from chaos to cosmos,
from confusion to order.

(This article is based on a lecture given before
the Embryology Class at the Marine Biological Lab-
oratory on July 28, 1937).

THE 1937 MEETING OF THE CORPORATION OF THE MARINE BIOLOGICAL
LABORATORY

(Continued from page 153)

Grave presented his own resignation. President

Lillie, however, ruled that the Corporation should
choose by ballot eight trustees from the nine can-

didates. Those receiving the largest number of

votes were

:

W. R. Amberson
W. C. Curtis

H. B. Goodrich
I. F. Lewis

R. S. Lillie

A. C. Redfield

C. C. Speidel

D. H. Tennent

The newly elected members of the Corporation
are: H. B. Baker, G. W. Beadle, P. S. Crowell,

Jr., Ernst Fischer, K. C. Fisher, Viktor Hambur-
ger, M. J. Kopac, I. M. Korr, M, E. Krahl, J. A.
Miller, C. L. Parmenter, R. W. Root, L. H.
Schmidt, W. P. Spencer, L. E. TeWinkel, Abby
Turner, C. L. Yntema.

Dr. Pond, the technical manager, mentioned
some of the improvements which have been made
in the equipment of the Laboratory. The new x-

ray machine, operating at 200 kv. can produce
7500 roentgens per minute. The older machine
has been rebuilt and is useful when lower voltages

are required. Investigators who make pH deter-

minations are able to work in a room which is

kept at a constant humidity. Dr. Pond spoke in

appreciation of the work of Dr. Richards, head of

the chemical room, who resigns this year. The
corporation voted to extend to Dr. Richards its

thanks for his valuable services.

The director. Dr. Jacobs, reported the gift of

the bathing beach property and bath house from
Dr. E. B. IVIeigs; the gift of the land now occu-
pied by the Penzance Garage and the adjoining
lot to the east, from Mr. C. R. Crane; and the
gift, also from Mr. Crane, of the sundial.

The rapid growth of the Laboratory is already
proving to be embarrassing. This year the num-
ber of investigators is greater than ever before

;
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to accomodate so many, all available space has

been used. Living accomodations in the village

are also inadequate. Whether the Laboratory

should expand or remain at about the present size

is a serious question which the trustees will con-

sider.

The Library also has grown far more rapidly

than was anticipated when the present stack room
was built. At present, 1339 serials are received

annually and upwards of 3000 reprints. Mrs.
Montgomery, the librarian, states in her report

that within four years more shelf room must be

jjrovided. This is another question which the

trustee committee will consider.

The corporation is thus faced with the necessity

of finding a new director and of determining how
it can solve the difficult problems caused by the

rapid growth of the Lalioratorv.

THE PRESENT STATUS OF THE THYMUS PROBLEM
Dr. F. GUDERNATSCn

Visiting Projessor oj Biology, W'ashinylon Square College. Ke'v York I'liifersilv

In spite of much research in the field, the exact

function of the thymus is still little understood,

if at all. The organ is commonly considered

with the glands of internal secretion. It has

several features which might justify such a classi-

fication, at least to some extent. The thymus
arises from the mucosa of some of the gill-slits,

i.e., from a region where several other glands of

internal secretion originate (thyroid, parathyroids

and, not very far from it, the glandular hypophy-

sis). It is, thus, an epithelial organ during the

early period of its existence. Its mode of devel-

opment is that of a gland, sometimes even the

rudiments of a duct being recognizable.

Another reason why the thymus is grouped

with the endocrine organs is that it is most prom-

inent during the early very important period of

life and that later it remains prominent in condi-

tions in which there are other endocrine disturb-

ances. In individuals in whom we observe clini-

cal manifestations of under-development, we usu-

ally find an enlarged or a so-called "persistent"

thymus.

Still there is nothing in the final morphology

of this organ which justifies us in terming it a

gland. It has no epithelial parenchyma to which

a secretory function could be ascribed. There

are no epithelial alveoli, tubules, acini, goblet cells.

There are not even any cuboidal epithelial cells.

Reticular cells, as such, cannot be considered to

be "glandular." Neither are there any ducts (ex-

ternal secretion) nor vascular sinuses (.internaJ

secretion). Nor is there proximity between or-

ganized epithelium and endothelium. Even if the

thymus were a gland its large size would speak

against its being an endocrine gland. The typical

endocrine organs are bodies of comparatively

small size, their secretions such powerful agents

that little tissue is required for their adequate pro-

duction.

That, physiologically, the thymus does not have
the importance of true internal secretion can

easily be demonstrated by removing the thymus
from the organism where upon no specific post-

operative effects result. This has been demon-

strated on many forms: by Hammar (1905) in

frogs, Paton and Goodall (1904) in guinea pigs,

Pappenheimer (1914) in rats. Marine and Manly
(1917) in rabbits. Park and McClure (1919) in

dogs, Anderson (1930) in rats and by others.

Hypothymization, then, produces no endocrine

disturbances. Still, during the earlier era of

thymus experimentation and even later, man}'

observers reported definite deleterious effects

from thymectomy. All these, however, can be

prevented by proper nursing of the operated ani-

mals. When they do occur they must be ascribed

to secondary operative disturbances. There is

general agreement on this point, although recent-

ly reports have again appeared in the literature

(Rowntree and collaborators) indicating that,

when successive generations of rats are submitted

to thymectomy, there occur gradually increasing

disturbances in the development of these animals.

It remains to be seen to what extent the post-

operative effects produced in successive genera-

tions are due solely to the removal of thymus
tissue.

It is only the experiments in the other direc-

tion, namely hyperthymization, which thus far

have given us some insight into the possible func-

tioning of this organ. Early experiments of this

type consisted in feeding to young animals thy-

mus tissue or fractions derived therefrom. Later
there came implantations and, finally, injection

experiments.

In the early experiments of Gudernatsch
(1910- ) it was shown that frog tadpoles
when fed exclusively on fresh thymus tissue

would grow at a faster rate than the controls
while at the same time their differentiation was
nuich delaj'ed. Many sets of the animals so
treated never reached the stage of metamorphosis
and actually became neotenic. The experiments
were repeated by numerous investigators, con-
firmed by some, contradicted by others. While
there was general agreement as to the growth-

.
stimulating effect, the delay of differentiation was
sometimes attributed to accessory conditions. On
the basis of their own observations, it was con-
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eluded by some experimenters (Uhlenhuth,
Swingle) that thymus tissue served merely as an
optimal food for rapid growth. Still it could not
I)e explained why a food so well suited for growth
should be insufficient for differentiation.

This difficulty of explanation was early recog-

nized. Gudernatsch had assumed two positive

factors, one making for growth, the other sup-

pressing differentiation. Ronieis agreed with the

first, but assumed the lack of some necessary fac-

t(ir as being responsible for the second—delay of

differentiation. There is a possibility that this

factor was iodine, since these experiments were
performed in a region (alpine) where the iodine

content of the water and soil is low. Still, simi-

lar experiments in other regions (lowlands) had
given the same results.

To gain control over the possible influence of

the food factor, Gudernatsch (1915) started ex-
periments in which the animals were maintained
on a complete diet and treated with a number of

derivatives (7) which had been obtained by frac-

tionation from fresh thymus tissue. The experi-

ments showed that protein fractions, notably, the

nucleoproteins and globulins, produced accelerated

growth and at the same time there resulted pro-
ixirtionate differentiation. In the latter respect,

these experiments differed from the early feeding
experiments. Romeis, by another method, also
ol)tained seven fractions, two of which delayed
differentiation and one considerably stimulated
growth. Abderhalden by still another method (en-
zyme digestion) obtained three protein fractions

all of which stimulated growth.
During the years 1912-19, Gudernatsch also

raised sixteen " successive generations of rats

which after the nursing period were given fresh
or dessicated thymus in addition to ordinary food.
As the experiment progressed, it became evident
that the growth rate of the treated animals in-

creased, though the results were not uniform
throughout the entire stock. There was also im-
provement in the vitality of the stock, numerous
pregnancies and large litters occurring. Seldom
was a litter lost. The earliest recorded impreg-
nation occurred on the sixty-ninth day, that is

about ten to twelve days earlier than iii the con-
trols.

The initial stock had not been homogeneous.
Xo definite conclusions were drawn from this ex-
l)criment. though no such progressive improve-
ment was seen in the controls. In 1930, the au-
thor stated that "at least one other large rat col-
ony of known ancestry should be bred for several
years under similar conditions so as to exclude
the chance factor."

\Vhile the growth of thynnis-treated rats was
better than that of the controls it did not equal
that of the pituitary-treated generations. In these,
the earliest impregnation occurred on the 63rd

Table I

A few top weight figures in the control and
thymus groups may be given for comparison
(Roman figures indicate the generation) :

Males
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logical disturbances arose. One usually observes

such disturbances when one or another phase of

development is being accelerated excessively.

In 1933, Rowntree and his collaborators in

Philadelphia started a series of hyperthymization

experiments in which successive generations of

rats are being injected with an acid extract of thy-

mus originally prepared by Hanson. From gen-

eration to generation, the growth curves of these

animals become progressively steeper so that

species size is reached earlier. There is no

growth beyond the species size. At the same

time, there occurs an intensive acceleration of

somatic development. The effects are clearly no-

ticeable in the third generation. More recent ob-

servations indicate that signs of acceleration are

visible even in the first generation. Incisor teeth,

for instance, have erupted at birth in later genera-

tions instead of at an age of eight to ten days. In

the higher generations, pregnancies have occurred

as early as the twenty-fifth day. The original

four rats used for this experiment were Wistar

Institute rats. Rats of this colony are of excep-

tionally high vitality and some pregnancies have

been reported to occur before the fourtieth day.

Again in these experiments both phases of de-

velopment, growth and differentiation, are being

excessively stimulated without any pathological

results occurring. Why the effects of the injec-

tions should become progressively greater in later

generations cannot be explained at present. Na-
turally there is no hereditary transmission in-

volved, in fact, the thymus effect is immediately-

dissipated when the animals of even the higher

generations are not submitted to injection. There
is a possibility that by injecting the mother, the

embryo is conditioned to respond more readily to

its own injections.

The Hanson thymus extract, too, represents

protein fractions. Its sulfur content calculated

as glutathione is very high, nearly \6%.
Since 1929, Gudernatsch and Hoffman have

carried on extensive experiments* in which tad-

poles are being treated with amino acids, singly

or in combinations. The acids represent the only

nitrogen food given to these animals, die basal

diet being non-nitrogenous.

* Supported by grants from the International Can-
cer Research Foundation, Philadelphia, and the Ella
Sachs Plotz Foundation, New York City.

SOME ASPECTS OF NORMAL AND REGULATIVE DEVELOPMENT IN THE
COLONIAL CILIATE, "ZOOTHAMNIUM ALTERNANS"

Dr. F. M. Summers
.Issistaiit Projcssor of Biology, Bard College. Colniiibici L'jiivcrsit\

A remarkable number of studies on metazoan mation about these factors could be gained by ap-
"Organizers" have already demonstrated the im- plying operative techniques to an animal type in

portance of extrinsic factors for determination in which, pi-esumably, the relationships of parts have
specific parts. It was felt that additional infor- not attained so great a degree of complexity.

The experiments showed that a group of amino
acids, the di-amino six-carbon acids, including the

sulfur acids cystine and cysteine, proved particu-

larly favorable for the growth of these animals.

Other groups of simpler aliphatic acids were more
favorable for general maintenance and still an-

other group of aromatic acids seemed more favor-

able for differentiation.

In the course of these experiments the mixture

of glutamic acid plus cysteine plus glycine was
also tested. These are the component acids of

glutathione. A mixture of the three proved defi-

nitely favorable for maintenance and growth of

the animals. The observation is in line with the

results obtained with the Hanson thymus extract

and the Asher thymus extract and recalls the ef-

fectiveness of the thymus protein fractions ob-

served by earlier investigators. In more recent

experiments, the Rowntree group observed a
marked growth-stimulating effect of glutathione

by itself and of mi.xtures of glutathione with as-

corbic acid.

The physiology of the thymus still remains un-
known. As Hoskins and Hoskins stated in 1920
"It is one thing to bring about certain reactions

by the use of preparations (extracted from glands
with sulfuric acid, ether, acetone, alcohol, etc.)

and quite another to prove that similar reactions

are normally brought about by the living gland
within the animal's body."

Neither cystine nor cysteine nor glutathione nor
ascorbic acid are specific constituents of thymus
tissue. They are found in other tissues as well

and in some in much larger amounts. We have
no explanation why they should be so highly ef-

fective when present in the thymus and extracted
from it. There is, perhaps, the possibility that the

thymus combines these constituents into some
specific compound (compare iodothyreoglobulin)
of hormonal potency. If so. what is the morpho-
logical substrate doing this chemical work? If so,

what is the mechanism by which the manufactured
compound is released into the circulation? And
if it is a compound of hormonal importance, wh}'
then, when we deprive the animal of its thymus,
does nothing demonstrable happen to the physi-
ology of the organism ?

(This article is based on a lecture delivered at the
Marine Biological Laboratory on August 5).
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Zoothamnium altcnians is a protozoan colony
whose cells collectively possess in some degree
many of the attributes of an individual organism.
It is admirably adapted to this type of work for

many reasons, particularly by virtue of the pre-
cision with which the characteristic colonial pat-
tern develops.

One of the most important consequences of this

study of more than 200 normal and operated
colonies is the demonstration of qualitatively dif-

ferent physiological relations between cells at dif-

ferent locations on the colonial framework. Un-
der normal conditions a specific pattern unfolds.

When the cell at the apex of the frond-like colony
is cut away some cell of a lower order, one whose
complete developmental potentialities are never
otherwise expressed, assumes the dominant gen-
erative functions and the normal colonial pattern

perseveres in the parts regenerated by it. These
results are intelligible in terms of what Child

(1929) calls physiological correlations: the rela-

tion of dominance and subordination between
parts. Apical control appears to be continuous

and quantitative.

In this organism the transformation of the api-

cal cell into an exconjugant initiates a develop-

mental phase which furnishes another clue to the

general nature of apical control. About four days
after the union of gamonts, even before ex-conju-

gant generations are produced, the normal devel-

opmental relations are upset in an unusual way.
The first three or four branches below the con-
jugant level begin to develop out of all proportion
to the normal expectations. Each branch devel-
ops almost as an individual colony. Its cells di-

vide precociously, forming secondary and even
tertiary branch strains. The greatest effect ob-
tains on the branch nearest the conjugant and
diminishes basally as a gradient ; the basal branch-
es are apparently unaffected.

Under varying physiological conditions in the
apical cell the coordinating influences exerted up-
on the mitotic activity of neighboring cells may
be inhibitory (as shown by the regulative re-

sponse after the apical cell is removed) or excita-

tory (when the apical cell is transformed into an
ex-conjugant). The precocious development does
not occur when the apical cell is present or when
it is dissected away : it appears to be effected by
some new quality in the coordinating mechanism
arising in consequence of conjugation activities in

one particular cell—the apical cell. These re-

sults invite the conclusion that the integrative fac-

tors in a colony of Zoothamnium are qualitative

and discontinuous.

(This article is based on a seminar report given
at the Marine Biological Laboratory on August 10).

MORPHOLOGY, BEHAVIOR AND REPRODUCTION IN TYPE A AND TYPE B OF
"CHAOS CHAOS" LINNAEUS, THE GIANT MULTI-NUCLEATE AMEBA OF ROESEL

Dr. a. a. Schaeffer

Chainuan oj the Department of Biology, Temple University

This ameba I am about to speak of is not a new
species. It is in fact the first ameba to have been

seen. It was discovered by Roesel von Rosenhof,

a painter of miniatures and an amateur naturalist,

in 1755, in Germany. It has been seen only five

times since 1755: in 1900 by H. V. Wilson in

North Carolina; in 1902 by Penard in Switzer-

land; in 1916 by Kepner in Virginia and by

Schaeffer in Tennessee, and in 1936 by Schaeffer

in New Jersey.

It is curious to note therefore that the first

ameba ever to be discovered is also the largest

and apparently the rarest.

Because of its unusual characteristics and its

importance as an experimental animal, the first

thing to do after its rediscovery in September
1936, was to learn its habits and get it into per-

manent culture. This has now been accomplished,

altiiough it took many months to do it. On three

occasions the cultures died down to 1 or 2 indi-

viduals because of parasites, deleterious bacteria!

or mold flora, etc. The culturing of this organism

is now sufficientlv vvell understood that perma-

nent cultures can be confidently predicted.

The name of this organism is Chaos ehaos Lin-
naeus, 1767. Since the discoverer of this ameba
was a painter of miniatures by profession, one
would expect that he would make accurate sketch-

es of the ameba. And now that the living ameba
is before us, we can see how keen was the power
of observation of Roesel and how faithfully he
sketched a number of the most important charac-
tertistics of the ameba. A comparison of the

characteristics of the living organism with the

sketches and description of Roesel 's can leave no
reasonable doubt that the ameba from New Jer-
sey and Roesel's description refer to one and the
same species.

The principal morphological characteristics of
Chaos chaos are very similar to those of Chaos
difjluens, the common laboratory ameba, as for

example, the ectoplasmic ridges and grooves ; the
shape, size and proportionate number of crystals

;

the number and specific character of the pseudo-
pods ; the shape and structure of the nucleus ; its

feeding habits, etc. The morphological characters
of the two species, chaos and difjluens are, in fact,
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so nearly identical that it seems the one must be

regarded as a multinucleate stage of the other.

The chief differences between the two species

are: 1, chaos is multinucleate, containing up to

1000 nuclei (exact counts have not yet been

made) ; cytoplasmic division in chaos results in

2, 3, 4, 5, or 6 daughters, 3 daughters being the

usual number. 2, chaos is much larger, ranging

in size from 300 microns to 1100 microns in

spherical diameter and from 2 or 3 mm. to 9 mm.
in locomotion. Reproduction is rapid. In one

culture, under good conditions, one anieba pro-

duced 376 in 18 days ;
pieces of any size cut from

an ameba grow up to normal size. Pieces with

only one nucleus also grow up to normal size,

with the normal number of nuclei.

All the nuclei divide mitotically at the same

time. Division is accompanied by the assumption

of a raspberry-like shape of the body, which may
be attached to the substratum or roll around free-

ly on it. Nuclear division must of course some-

times occur without cytoplasmic division. The
different mitotic stages (now being investigated

by Miss Hinchey) can be determined with a fair

degree of accuracy by the appearance of the ex-

ternal shape of the raspberry-like reproductive

stage.

Chaos cliaos is not a single morphological en-

tity or species, but consists of at least two varie-

ties which may be called provisionally type A and

type B.

Type A has biscuit shaped or discoid nuclei and

in its division stages it usually rolls around on the

substratum or is only very loosely attached to it.

Type B has broadly ellipsoidal nuclei, of small-

er diameter and correspondingly larger number

than type A.

In order to test the degree of antigenic rela-

tionship between diffliiciis and type A and type B

of chaos, anti-sera were prepared (with collabora-

tion of Dr. J. A. Harrison) by injecting cultures

of these three varieties of amebas into rabbits.

Only preliminary results have been obtained so
far, and these indicate that these 3 amebas are

closely related antigenically and that type B
stands closer to difjlucns than to type A.

During the course of the serological work it

was discovered that this ameba has a distinctive

odor. When 0.1 cc. of either type of chaos are

crushed, prior to injection, a strong odor resem-
bling that of ripe cucumbers is given off. Within
a few seconds the cucumber odor changes to a fish

odor. The odor is so strong that a single ameba,
when crushed on a slide, gives off an easily de-

tectable cucumber odor. Chaos difjlucns posseses

the same odor, but it is much weaker than in C.

cliaos.

Now a word about the correct scientific name
of the common laboratory ameba, Chaos difjlucns.

The rediscovery of Chaos chaos and the fact that

C. difjlucns and C. chaos agree so closely in their

morphological characters, places them unques-

tionably within one and the same genus. The
name Amoeba protcus therefore becomes com-
pletely invalidated according to the rules. If,

however, further work should show that chaos can

be transformed into difjlucns or the other way
around, then all these varieties in question will

have to be considered as a single taxonomic spe-

cies and diffIncus, 1786, will have to be dropped
and chaos, 1767, used for all the varieties collec-

tively. Varietal names, such as difjlucns, dis-

coides. cllipsoides, could then of course be used in

addition to the species name Chaos chaos. All

this depends however on what future research

will bring out. For the present, the name Chaos
chaos. Type A ; C. chaos Type B, and Chaos dif-

jlucns are the correct designations according to

the International Rules.

(This article is based on a seminar report given

at the Marine Biological Laboratory on August 10).

CORTICAL CHANGES IN THE SEGMENTING EGG
Dr. Robert Chambers

Professor of Biology, Washington Square College, AVtc York University

The protoplasm of the Arbacia egg possesses

a cortex of an apprecialile stiff consistency which

becomes more pronounced after fertilization. It

is into this cortex that the pigment granules

eventually accumulate and is not to be confused

with the so-called hyaline plasma layer or ecto-

plasm which is a condensation product of the fer-

tilized egg and the removal of which is no detri-

ment to the continued life of the egg. While the

egg is still spherical the cortex is of uniform

thickness and, by contracting to a certain degree

exerts pressure on the interior. When the two

telophase nucleii approach the periphery of the

egg a softening of the cortex occurs at these re-

gions, while the contraction of the rest of the cor-

tex carries cortical material toward the equator

which ])resses into the egg to form the cleavaj^e

furrow.

Evidence for these phenomena have been ob-

tained by the microdissection of eggs which have

heen denuded of their fertilization membranes by

mcclianical means, and of the hyaline plasma layer

by immersion in a KC'l solution isotonic with sea

water,

(This article is ba.sed upon a seminar report pre-

sented at the Marine Biological Laboratory on

July 16, 1936).
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CHROMOSOME STRUCTURE
Dr. B. R. Nebel

Associate ill Research, N. }'. State Agricultural E.v/^eriment Station

and M. L. Ruttle

The structural liistory of the chromosomes of

four plant species, Tradescantia reflexa, Trilliiiin

crcclum. Sccale cereale, and Hordeum sativum

was studied in mitosis and meiosis. Meiosis in

the urthopteran Dissosteira Carolina was compared
with these forms and found essentially identical.

Most of the evidence collected came from perma-
nent smear preparations.

Thread Number: Except at second meta-
phase, a chromosome is always eight-partite at

metaphase and four-partite during the rest of the

mitotic cycle. At second meiotic metaphase, how-
ever, the usual split is omitted and the chromo-
some of the second meiotic anaphase again con-
tains four threads which, however, were present

already at the first meiotic metaphase. This is

shown diagrammatically in Figs. 1 and 2.

ABC D
Figure 1. Diagram of mitosis. A, telophase with

threads equidistant. B, interphase. C, prophase.
D, metaphase. Multiplication of threads becomes
visible during metaphase as soon as the prospective
chromosomes of anaphase are ready to separate.
Coiling has been disregarded; also the threads are
not actually arranged in a single plane.

ABC D
Figure 2. Diagram of one of the two chromo-

somes constituting a tetrad. A, leptotene. B, dia-
kinesis. C, first meiotic metaphase and interkinesis.
D, second meiotic anaphase showing one chromo-
some only. (The cross-har is explained in the text).

According to this scheme, the tetrad prior to

metaphase contains 8 threads arranged in pairs

of 4 chromatids ; the dyad likewise contains 8
threads, 4 in each half, each two of which form
the new chromatids which originate at the meta-
phase of the first meiotic division.

There are key stages at which the half-chronia-

tids are more easily observed than at others.

These are tlie early telophases of all divisions.

Studies of other forms should start from these.

The four-partitedness may be temporarily' ob-
scured during leptotene as the chromosome is then
longitudinally distended and transversely reduced
in size, and in the early anaphases through a slight

delay with which the metaphasic multiplication

becomes visible.

Terminology: A chromatid is a longituiliual

half-chromosome. Chromatids can be observed at

all stages of mitosis and meiosis. The dyad of

all stages between the first and the second meiotic
metaphase consists of two normal chromosomes,
held together at the kinetochores (insertion re-

gions). Hence the dyad contains four chromatids
in two pairs of two. The term chromonema is

avoided since it may apply to any filamentous
chromatic structure within wide limits of dimen-
sion.

Half-chromatids are the last optically discerni-
ble chromatic threads in the present material, con-
sisting at nearly all stages of two fine and closely
paired threads, each pair forming a chromatid.

Coiling: In each form investigated, the width
and pitch of the chromonematic gyres is specific-

ally distinct for that species, but the changes of

coiling in the dififerent forms through successive
stages follow the same general cycle. In Trades-
cantia, the somatic metaphase coil may be called
the standard. This, during late interphase and
early prophase, is lost through a process which
gradually widens and then straightens the gyres
of the standard coil. (Darlington has called the
standard coil in this condition the "relic" coil.)

While the standard coil of the previous divisions
widens and straightens, the threads are thrown
into a new standard coil which is at first fine and
st:perimposed on the disappearing standard coil
("relic" coil), but gradually acquires standard di-
mensions. During premeiosis the standard coil
of the last premeiotic metaphase is lost after inter-
phase as in the somatic division. A new standard
coil arises after leptotene. In Tradescantia it at-
tains standard dimensions in diplotene and relic

dimensions during the first meiotic division. It

(Continued on page 168)
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THE CHILDREN'S SCHOOL OF SCIENCE

The annual exhibition of the Children's School

of Science and Junior Laboratory last week was
an impressive one. The accomplishments of the pu-

pils, whose ages ranged from six to sixteen years,

was a credit to their instructors and to the officers

of the school.

In 1915 Mrs. Charles R. Crane, Mrs. Frank R.

Lillie and Mrs. James P. Warbasse lent to the

Children's School of Science equal sums amount-
ing to $1000.00, to be used without interest as a

sinking fund for the life of the school. Part of

this amount has been returned and the balance

donated to the school. The contributions of the

school to the character and education of so many
children diu'ing the past twenty-two years must
be a source of considerable satisfaction to these

original sponsors.

Workers at the Woods Hole Laboratories know
all too little about this unique enterprise. That
is true even though the four officers are wives of

members of the Corporation of the Marine Bio-

logical Laboratory ; the school might be regarded

as an embryo-in-law of the M. B. L. It would be

of very great interest to make a study of the aca-

demic records of pupils who graduated twenty

years ago to see whether a greater proportion of

them have registered at the M. B. L. than from
similar groups of children who did not attend the

science school.

Financial limitations cramp the work of the

school to some extent. The executive committee

this year is suggesting that there may be people

in Woods Hole who would be willing to loan mi-

croscopes for a few weeks. They would be used
only under competent supervision and the in-

structors have given assurance that a microscope
spending six w'eeks in the school house would
suffer no more than would ones at the laboratory.

We trust that these comments may come to the

attention of several interested individuals who will

make this unusual contribution to the institution.

3llttl•o^lKillll

Ernst Scharrer, comparative neurology, assist-

ant in the Neurological Institute, Frankfurt am
Main and fellow of the Rockefeller Foundation
for Medical Research under Professor C. Judson
Herrick in comparative neurology at the Univer-
sity of Chicago.

A native of Munich, Dr. Scharrer worked at

the University there under the physiologist. Dr.

Von Frisch, receiving the degree of doctor of

philosophy in 1927. Later work under Professor

Spielmeyer earned for him tlie doctorate of medi-

cine in 1933 from the Research Institute of Psy-

chiatry of Munich. Since that time he has been

associated with the Neurological Institute.

He came first to this country in 1929 when he

worked at the Osborn Zoological Laboratory of

Yale University with Dr. Ross G. Harrison. He
returned in March of this year to begin work un-

der the Rockefeller fellowship at Chicago, which

he will resume after leaving Woods Hole. In

1938, he and Mrs. Scharrer will return to Ger-

many by way of Japan. Here he will spend some
time in adding to his material for the histological

study of the brain.

TO THE EDITOR:

REGRET EXCEEDINGLY UNABLE ACCEPT
KIND INVITATION SPEAK AT YOUR BAN-
QUET LABORATORY AND SUMMER COLONY
PEOPLE TOGETHER WITH SECRETARY ICKES
STOP NECESSARY FOR ME ATTEND AMERI-
CAN FISHERIES SOCIETY MEETING MEXICO
CITY THEN PROCEED WORK ON WEST COAST
FROM THERE

FRANK T. BELL COMMISSIONER
U S BUREAU OF FISHERIES

CURRENTS IN THE HOLE
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ITEMS OF INTEREST

Dr. W. a. Dreyer an investigator at the

Marine Biological Laboratory during the past

few summers has been promoted from instructor

to assistant professor of zoology at the University
of Cincinnati.

Dr. D. C. Smit?i, instructor of physiology at

the University of Tennessee, has been appointed
associate professor of physiology at the Univer-
sity of Maryland.

Dr. F. M. Summers has been promoted from
instructor and tutor to assistant professor and
fellow of biology at Bard College, Columbia Uni-
versity.

Dr. and Mrs. Allen B. Scott, the former as-

sistant professor of biology at Union College,

and chief of staff at the Children's School of

Science, sailed on the Eiiropa on August 10 for a

si.x weeks' trip to England, Germany and France.

Dr. Rudolf Bennitt, who recently advanced
to a full professorship at the University of Mis-
souri, will head the program of Wildlife studies

now in process of development at Missouri in

conjunction with the newly established State Con-
servation Commission and other external assist-

Dr. B. J. LuvET, professor of biology at St.

Louis University, who is now at the Marine Bio-

logical Laboratory, delivered a paper at the Aca-
demy of Sciences in Paris on April 19 on the

lethal effect of high pressures on yeast cells.

Dr. G. W. Beadle left during the past week
to assume his duties as professor of genetics at

Stanford University.

Dr. E. M. East, professor of genetics at Har-
vard University, arrived in Woods Hole on Au-
gust 12; he is staying at the Breakwater Hotel
fur several days.

Dr. Louise H. Gregory, professor of zoology

and assistant dean of Barnard College, arrived in

Woods Hole on August 15 for a stay of several

weeks.

The Commonwealth Women's Symphony orches-

tra played on August 4 for The Collecting
Net Scholarship Association. A small but intent

group of listeners applauded enthusiastically after

almost every number. Since something over one
hundred dollars had to be turned over to the

Works Progress Administration to cover their

expenses. The Collecting.Net suffered a con-

siderable immediate financial loss.

Dr. Franz Scheader, head of the department
of zoology at Columbia University, and Dr. Sal-
ly Hughes-Schrader, professor of zoology at

Sarah Lawrence College, arrived in Woods Hole
on August 9 for the meeting of the Board of

Trustees and members of the Corporation. After

a week's stay they will return to New York City.

Dr. and Mrs. V. A. Pertzoff, research pro-

fessor of physical chemistry, of the Institut de
Chemie, Montpellier, France, left Woods Hole on
August 9 after visiting Dr. and Mrs. Paul S.

Galtsoff. Dr. Pertzoff visited this country to ac-

quaint himself with recent American contributions

to the field of physical chemistry.

Dr. Cecil von Bondt, government marine
biologist and director of fisheries. Union of South
Africa, visited Dr. Galtsoff at the Bureau of Fish-

eries at Woods Hole on August 6. Of particular

interest to him were the lobster hatching experi-

ments of Dr. E. W. Barnes, as he is studying the

reproductive and developmental processes of the

craw fish. Dr. von Brondt had already visited

the Bureau of Fishery Stations at Washington,
Chicago, Halifax, and Boston. Before his return

to Cape Town at the end of September, he will

have been in New York, England, Scotland and
Germany. His especial interest is the practical

side of fishery work and he has gathered much
data for correlation in Cape Town.

A son, David Albert, was born to Dr. and
Mrs. James A. Miller on August 6. Dr. Miller

is instructor of zoology at Ohio University.

Five recent additions to the animal room of the

Marine Biological Laboratory comprise two
woodchucks, one goat, one sheep and one skunk.

ADDITIONAL INVESTIGATORS

Conley, C. L. fel. phys. Maryland Med. Br 225. K 9.

Duggar, B. M. prof, plant phys. Wisconsin. Br 222.

D 316.

Grand, C. G. res. assoc. biol. New York. Br 320. Me-
Leish, Miimeld.

Hoffman, Olive instr. med. Pennsylvania Med. Br
123. Fish, Main.

Holmes, J. H. fel. phys. Maryland Med. Br 225. K 9.

Martin. W. E. instr. biol. Purdue. Br 126b. Shaffner,
Millfield.

Malick, Leona F. grad. asst. zool. Brown. Br 342.

H 6.

Mitchell, P. H. head dept. zool. Brown. Br 342. Cas-
sidy, Milliield.

Painter, Elizabeth E. instr. phys. Maryland Med. Br
225. Millfield.

Smith, D. C. instr. phys. Tennessee. Br 109. A 107.

Uhrich, J. fel. zool. Chicago. CM 36. Lillie, Gardiner.

Walford, L. A. U.S.B.F. 123. F 44.

I
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DEPARTMENT OF PUBLICATIONS
CULTURE METHODS FOR INVERTEBRATE
ANIMALS. A compendium prepared cooperative-
ly by American zoologists under the direction of
a committee from Section F of the American As-
sociation for Advancement of Science. Paul S.

GaltsofF, Frank E. Lutz, Paul S. Welch, James G.
Needham, Chairman. Comstock Publishing Com-
pany, Inc., Ithaca, N. Y. 1937.

It is quite impossible for any one person to

make a critical appraisal of the varied contribu-

tions of this vahiable compendium. \\'ithin the

limits of the reviewers acquaintance of certain

fields the writers are well selected and include

eminent authorities in those fields. The articles,

for the most part, are concise and practical and
the illustrations are line cuts which are simple and
clear. The following tabulation of the distribu-

tion of topics may be of interest.

Protozoa

Porifera

Coelenterata

Platyhelminthes

Nemertea

53

1

5

11

1

12

196

Annelida

Arthropoda
(of which 161

are Insecta)

Mollusca 13

Xeniatoda

Trochelminthes

Brvozoa

Echinodermata

Chordata
Ascidiacea

This table indicates clearly that we live in an
"Age of Insects" and their importance is only

approached by the Protozoa. No doubt the large

number of contributions to these two groups does

indicate their present importance in science, espe-

cially in applied biology. It may be hoped, how-
ever, that future editions will add to some of the

less well represented phyla. The editing commit-

tee states that the book is "only a beginning." This

is a welcome statement as any such compendium
must continually be revised to make it as alive as

the science it represents. This type of a record

puts in accessible form much information which

is often handed on only by word of mouth. The
reviewer believed that this is an exceedingly val-

uable manual which will be of real help to a great

variety of biologists, in high school and university

and to teachers and to investigators.—H. B. Goodrich.

CHROMOSOME STRUCTURE
(Continued from page 165)

is called the major coil of meiosis according to

Huskins and Smith. This coil persists until in-

terkinesis when it becomes straightened in the

usual way. From diakinesis through interkinesis

the prospective standard of the next cycle may be

observed and is called the minor coil of meiosis

(Huskins and Smith). The undulations of the

latter may at first prometaphase be seen to run as

three or four waves over each half gyre of the

major coil.

R.^DiATiON : As further evidence of the thread

number, especially during presynaptic stages, hard

and soft x-rays and aluminum filtered radiations

of radium were used to dissect the chromosome

at the critical stages. Since the chromosome of

the second meiotic anaphase is identical witli the

chromatid of synapsis (except for a further inter-

nal split), radiation was applied to presynaptic

stages and the effect was observed during the first

as well as the second meiotic division, when it

could be seen and recorded with relative ease.

If lesions are observed during the second meio-

tic anaphase which affect only two of the four

tln-eads at a given locus, this is considered as evi-

dence of the fact that the chromosome was four-

jiartite before synapsis. This is shown by the

cross bar inserted in the successive stages shown
in Fig. 2. According to this, a lesion affecting

one of the four threads in the premeiotic chromo-

some appears as a corresponding lesion in two

threads of the first anaphase chromosome and as

a lesion affecting only a single chromatid (two

threads) in the second meiotic anaphase.

Lesions of this type were found and the evi-

dence is considered confirmatory. An alternate

e.xplanation of these figures would make it neces-

sary to assume that radiation might cause a de-

layed effect located in the unsplit chromatid or its

environment which is held inactive until the split-

ting of the threads. Theii this delayed effect would
have to become active in such a way as to choose

between the two resulting sister threads of the

next multiplication and react with one and not

with the other. Partial inactivation of the divid-

ing mechanism is in this category. These alter-

natives are considered of small likelihood.

Half-chromatid lesions are distinct but statis-

tically rare. Half-chromatids while physically vis-

ilile are believed physiologically dependent, which
is in agreement with the fact that, in legitimate

crossing-over, chromatids and not half-chromatids

are the units of reaction.

(This article is an introduction to a round table
conference by the Genetics Society of America on
"Progress in Cytogenetics" at the Marine Biologi-
cal Laboratory on September 4, 19361.
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NOTES AND NEWS FROM M. B. L. CLASSES

BOTANY CLASS NOTES

From regular class field trips the botany class

has turned to voluntary collecting trips. Last

Saturday afternoon Nonamesset saw two row
boats, laden with eager collectors, approaching its

shore. Although the rowing wasn't as good as

that of a Harvard crew we arrived in good time.

• Stimulated into action by the discovery of

[ Scinai, an algae which has not appeared here in

j
many years everyone scrambled out of the boats

into the water, plunging eager hands at mysteri-

ous clumps on the sandy bottom. Although many
specimens of other marine forms were found only

two or three little pieces of the precious Scinai

were found. Dr. Taylor had presented us with

the names of specimens to be mounted by the

students for the siiow case. Those who foimd

their special assignments were more than pleased

with tlie day's outing.

Heterokontae. Chrysophyceae and Eugleno-
phyceae were our problems under Dr. Drouet last

week. Dr. Prescott has now presented us with

Charales. Bacillariophyceae and Dirophyceae for

laboratory work. The oh's and ah's of excitement

show that many of these forms have flagella. But
the true spirit of the lab can only be felt when you
listen to 95% of the class humming snatches of

songs to the little motile forms. Maybe a sere-

nade helps to charm them from their wandering
over the slide and causes them to stop and listen

for a while. What ever it is the "Botanists" are

still smiling into their microscopes. —/. P. H.

INVERTEBRATE CLASS NOTES

An active and, we are told, typical first week
has just passed for more than half a hundred
"pea-green freshmen." For like our predecessors

we have been faithful to all that Woods Hole of-

fers—lectures, laboratory, the mess, beach parties,

swimming and, as we have been adec|uately

warned by all instructors, night-before cramming
for reports due at 9 A. M.
The Coelenterata and our unmentionable Cten-

ophora ( what a canal system ! ) have for four days
been focused upon, poked at and teased by needles

and pipettes filled alternatively with carmine and
clam-flavored sawdust.

Lectures by Dr. Crowell have included not

only taxonomy, but also interesting summaries of

the experimental investigations on these phyla

and valuable hints for further individual research.

With an interruption for collecting at Rocky
Beach and joy of all joys,—a whole day trip to

Kettle Cove, we feel exceptionally well treated by
the staff and have learned to smile at envious out-

siders through the discomfort of our over-pink

complexions.

With only a day's respite, however, we are

again experiencing the vicissitudes of life around
the Marine Biological Laboratory for we are

rushed home from the cold breakers of Kettle

Cove only to be dashed into hot water by com-
paring our drawings with those excellent two-
handed board sketches of our new morning lec-

turer. Dr. Hadley. —S. W.

PENZANCE PLAYERS

The date of the Penzance Players' 1937 sum-
mer production of Edward Massey's comedy
"Plots and Playwrights" has been set for Wed-
nesday and Thursday, August 18 and 19, in

Community Hall, Woods Hole. This play re-

presents the results of the young players' sum-
mer dramatic efforts and is to be given this year

for the benefit of the W^oods Hole Public Library.

Mrs. Girdiner Handy of Falmouth and the

Woods Hole library who directed the melodrama
"Gold in the Hills" in the summer of 1934 is di-

recting the play which is otherwise acted and pro-
duced by the players themselves.

The cast to date includes Thomas G. Ratcliffe

n^ Caspar Gay, a successful Broadway Play-
wright; Frederick Copeland as Joseph Hastings,
a \(ir,thful short story writer; Miss Peggy Clark
as Maggie, an Irish servant ; Miss Bobbie John-
stone as motherly Mrs. Hammond; Miss Mary
Draper as her vaudeville actress daughter, Molly

Hammond ; Allen Clowes as Frank Devoy, the

vaudeville actor ; Miss Persis Crowell as Alice

Merriam, an art student ; Miss Anne Janney as

the Play-girl stenographer, Bessie Dodge ; Miss

Betty Copeland as Edme Jackes, the ingenue ; Dr.

Raymond Cable as the down-at-heels professor,

William Lloyd ; Wister Janney in the part of Dick
Griffiths, the studious Juvenile with Ideals ; Parry
Kraatz as Dick's mean brother, Sidney Griffiths

;

and Reed Estabrook as the comedy friend, Bob
Douglas. The Production Committee includes

Manton Copeland, Jr. as business manager. Miss
Betty Patten in charge of properties. Miss Cyn-
thia Gaboon as wardrobe mistress, and Miss Peg-

gv Clark as technical director.

'The tickets at $1.00, .75 and .50 will go on
sale Wednesday, August 11, at the M. B. L.

Office, at the Woods Hole Library, through the

Library's Patronesses, and through the Business
Manager of the Penzance Players, Manton Cope-
land, Jr.
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EXTRA-CURRICULAR ACTIVITIES

M. B. L. CLUB NOTES

At a meeting of the executive committee on

Monday. July 26, the discussion centered on the

financial affairs of the club. Bids were received

and accepted for replacing the obsolete and worn-

out lavatory equipment, for keeping the lawn in

order and setting a rose hedge on the west side

of the club-house, for replacing the worn-out

window cords in all windows of the club and re-

pairing the window slides, for complete reflnish-

ing of the floors upstairs and down and for re-

painting the trim. Tliese items, plus the esti-

mated expense of operating the club for the bal-

ance of the season, very neatly used up the sur-

plus funds of the Club, leaving nothing for several

other recommended expenditures. This obviously

calls for additional revenue and it is the hope of

the committee that a series of musicals, lectures

and entertainments may be arranged to aid in re-

tiring the indebtedness incurred in re-roofing the

building.

Two benefits are planned in the future for the

M. B. L. Club. On Wednesday, August 25, a

bridge and tea will be held at the Clubhouse with

a 50c admission charge. The next evening. Ralph

M. Pearson, an art authority, will be presented in

the Community Hall at 8:00. His lecture is en-

titled "Modern Art and its Meaning to the Com-
munity." Tickets are $1.00 and may be secured

in advance.

TENNIS TOURNAMENT NEWS
Before one of the largest galleries of the sea-

son, the team of Mrs. Edward A. Norman and

Mr. Arthur Frew beat Miss Virginia Mayo and

Dr. Theodore Ruebush 6-3. 6-1 to gain tlie finals

of the M. B. L. Tennis Club Turnament. Pre-

viously the Norman-Frew duo beat the Root-

Stunkard combination 8-6, 6-2. then Rugh and

Rugh 6-3. 6-2.

The finals of the men's doubles tournament of

the M. B. L. Tennis Club are to be played on

Saturday at 2:00 P. M. In one bracket of the

semifinals, the Ruebush-Patten team plays the

Harrold-Schoenijorn duo on Friday at 2 ;00. The
winner of this match meets the winner of the Cox-
Miller vs. Kidder-Summers contest ( semifinals in

the other bracket) in the final contest.

The unusually dry weather has prompted the

fire department to issue a warning that no fires

at all should be built by anyone in the woods. If

properly taken care of, fires may be built on
beaches, although permits must be obtained from
the local fire house. A series of wood fires else-

where on the Cape this past week has made this

warning very timely.

THE CHORAL CLUB CONCERT
The eleventh annual concert of the Woods Hole

Choral Club will be presented on Monday eve-

ning, August 23, in the Woods Hole Community
Hall. The Club is holding extra rehearsals in or-

der to get its program of eleven numbers into

shape. Tickets will be fifty and twenty-five cents,

available from members of the Choral Club and at

the door.

The program, consisting of songs varying from
humorous folk tunes to devout anthems, is as fol-

lows : "The Gypsy," Zolatarieff ; "Cherubim
Song," Musicheskoo ; "Hear My Prayer," Ark-
hangelsky ; "The Brook," Arkhangelsky ; "The
Old Woman and the Pedlar," "Matthew, Mark,
Luke and John," "Ca' the Yowes," and "Peggy
Ramsay," all folk songs; "Cantato Domino,"
Hassler ; "One Smiling Summer Morning," Itali-

an, and "From the Realm of Souls Departed,"

Gluck. —B. I. G.

CHILDREN'S SCHOOL OF SCIENCE
The Children's School of Science and Junior

Laboratory held its annual exhibition and party

on Friday afternoon, August 6. A large crowd
of visitors examined with interest the collections

of insects and plants and other exhibits which
have been prepared by the children this summer.
Dr. Cowdry and others served ice cream to a

large "never ending" line of children.

At the annual meeting of the Association, held

the same afternoon, the following officers were
elected: Mrs. E. V. Cowdry, president; Mrs.

James Mavor, vice-president ; Mrs. Robert P.

Bigelow, treasurer ; Mrs. Alfred Redfield, secre-

tary.

At a meeting of the Woods Hole Yacht Club

last Sunday evening. Dr. H. C. Bradley, profes-

sor of physiological chemistry at the University of

Wisconsin and member of the staff for physiologi-

cal investigation at the Laboratory, was elected

commodore. Other officers chosen were G. G.

Whitney, vice-commodore : Dr. Edward B. Meigs,

physiologist of the U. S. Department of Agricul-

ture, rear-commodore: Edward A. Norman, sec-

retary ; Dr. E. R. Clark, professor of anatomy at

the University of Pennsylvania, treasurer.

Finsler's comet, visible during the past few

days in the northern sky, was observed from side-

walk, street and golf course by the people of

Woods Hole. Although hidden by clouds on the

night of its greatest brilliance, the comet and

larger tail were clearly distinguishable to the

naked eye on neighboring evenings. One group

whose celestial attention wandered to the south

on Tuesday evening saw two of the moons of Ju-

piter with the aid of an 8-powtr binocular.
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No. 13 Microscope

is adaptable to

your

exact requirements

• Even in its simplest form tiie Spencer

Medical Microscope is a clistingnishcd

instrument, famous for the precision of

its optics, the convenience of its mechan-

ical features and the lifetime quality of its

viforkmanship.

If you select a Spencer No. 13 Micro-

sco]je with single body tube and after-

wards wish to equip it for research work,

you may do so by adding eidier the ver-

tical binocular or inclined binocular hndy.

The binocular body, either vertical or in-

clined, adds greatly to the comfort and

convenience of the user in research be-

cause the tubes converge to provide a

natural 8° angle of vision.

The Spencer Medical Microscope

Folder No. M-76 gives full detailed in-

formation. Use the coupon to obtain

your copy.

Spencer Lens Company
BuffaloS New York

SPENCER LENS COMPANY,
Dept. J-7-8b, Buffalo, N. Y.

There is a Spencer Microscope exactly fitted to your type of work. Check
the booklet that interests you and return this coupon:

n Medical Microscope, Folder M-76 D Low Power Binocular Microscope, M-67

n Research Microscope, M-66 D Hospital Instruments, M-77 D Accessories, M-69

NAME

ADDRESS
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BARD-PARKER
KNIVES AND SCISSORS

Bard- Parker Knives and Scissors bring

to dissecting work in Biology and al-

lied sciences the same sharp, detachable

blade as used in the Surgery.

The Bard-Parker Company originated

—and have made for 19 years—its

standard detachable blade surgical

knife. Their recent introduction of the

new Rib-Back blades represents a fiu'-

ther improvement. The Rib-Back.

literally a BACKBONE is an integral

part of the blade. It cannot come off.

it possesses far greater rigidity and

strength, it will not "weave" in an in-

cision, and there is no possibility of the

back of the knife cutting the hand.

Like all Bard- Parker blades, the Rib-

Back Blade is Sharp, instantly replace-

able and available in a wide assortment

of sizes and shapes.

Bard-Parker stainless steel Scissors

have renewable edges, practically elim-

inating scissors replacements and facili-

tating dissecting technique because the

edges are uniformly sharp.

Bard- Parker Knives and Scissors with

renewable edges are not only more con-

venient and efficient but also decidedly

more economical tlian conventional

types.

WRITE FOR DESCRIPTIVE

LITERATURE AND
CURRENT PRICES

UUILL CORPOKATIOH
ROCHESTER, N. Y.

Filtration Problems
solved by the use of

JENA SLIT-SIEVE FUNNELS
These funnels are made of transpar-

ent glass with a high thermal dura-

bility and great resistance to acid and
alkalies. The many V-shape slits

placed uniformly throughout the disc

produce a large filtering surface per-

mitting (luick filtration. The narrow
elongated shape of the slit with the

large end downward combined with
the piano surface prevents the filter

paper from tearing. The uniform
size inside diameter permits the use
of standard size filter paper.

Available in the Followina Sizes

Ninilliel- S-45 S-55 S-70 S-'JO S-1

(ap. cf. 50 90 200 450 U

Size of paper mm. 45 55 70 90 110

Price 52.75 3.10 3.85 4.65 5.50

At all leading lahoratory Supply Dealers

FISH-SCHURMAN CORPORATION
260 East 43rd Street, New York City ^f^M

V. .S. Agent.?, Jena Glas.s Works, Sehott & Gen. ^ y~V

PRICE REDUCTIONS
on the Following

Wistar Institute Publications

MORPHOLOGICAL STUDIES ON THE
CEREBELLUM

I. In Amblystoma. II. In Chelonians and Alli-

gator. By 0. Larsell. 1932. Paper cover.

Old price $2.00 Reduced to $1.00

STUDIES IN THE DEVELOPMENT OF THE
OPOSSUM

(Didelphys virginiana L.). Parts I-V. By
Carl G. Hartman. 1920. Paper cover.

Old price ?3.00 Reduced to $2.00

STUDIES ON INBREEDING
By Helen Dean King. 1919. Paper cover.

Old price $3.00 Reduced to $1.50

AMERICAN ANATOMICAL MEMOIRS
No. 10, by Tokujiro Wada Reduced to $2.00

No. 11, by Philip E. Smith Reduced to $1.50

No. 14, by H. D. King and
H. H. Donaldson Reduced to $2.50

THE WISTAR INSTITUTE OF ANATOMY
AND BIOLOGY

Woodland Ave. and 36th St., Philadelphia, Pa.
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EQUIPMENT you SHOULD KNOW-
Microscopes and

Microtomes
All types of microscopes by
Reichert of Vienna, and
Microtomes by Reichert

and Sartorius.

Sartorius Balances

A complete range from the

micro-balance, accurate to

within one-millionth gram,
to the simplest student's

balance.

pH Apparatus and
Buffer Tablets

For testing highly colored

or turbid solutions, or moist
solids. Range L4 to 12.6.

Buffer Tablets with range
3.0 to n.o.

Fixanal Preparations
De Haen
Analytical chemicals cor-

rectly weighed, standard-
ized, sealed in glass tubes,

ready for instant use.

Photo-electric
Apparatus-Dr. B. Lange

Colorimeter for rapid ob-

jective measurements of ab-

sorption and extinction to

within 0.1%. Reflection-

meter for measuring the

relative whiteness of sub-

stances.

Microscopic Stains
The celebrated Original

Gruebler-Hollborn and Gi-
emsa Stains. Combinations
for multiple staining.

Ultra Filtration
Apparatus-Zsigmondy

Employing membranes of

cellulose esters, graduated
according to porosity, for

filtrations of bacteria, col-

loids, etc.

Fluorescence
Equipment
For microscopic research.

High Intensity Light Source
for transparent or opaque
specimens. No staining nec-

essary.

EXHIBIT AT OLD LECTURE HALL

Pfaltz & Bauer, inc-

Sole Agents for U. S. A. and Canada

Empire State Building

New York
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EQUIPMENT

Leitz Micro-Manipulator with Inverted Binocular
Microscope for Brightfleld and Darkfield Illumination

for Micro-Dissection and Micrurgy
For the well-known Leits Micro-Manipulator {Dr. R.

Chambers) we offer the jollozving equipment

:

1. An inverted microscope after Dr. Chambers especially
designed for convenience in micro-manipulation and
equipped with light source as well as interchangeable
condensers for brightfleld and darkfield illumination.

2. A special darkfield condenser of unique construction
which permits the use of a moist chamber and micro-dis-
secting needles or pipettes and is suitable for observation
with oil immersions.

3. An automatic needle puller which makes a simple, rou-
tine job of the otherwise rather delicate task of drawing
micro-needles and pipettes by hand.

4. A special simplified Micro-Manipulator permitting the
use of the Ultropak Illuminator.

Send for Catalogue No. 7276

E. LEITZ, Inc.
730 FIFTH AVENUE, NEW YORK, N. Y.

Chicago Detroit Washington

Western Agents: Spindler & Sauppe, Inc.,

Los Angeles and San Francisco
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A COMPLETE STOCK
— of —

SUMMER CLOTHES AND SHOES
at

ISSOKSONS'
FALMOUTH, MASS., Opposite Elizabeth Theatre

Park Tailoring & Cleansing Shop

WEEKS BUILDING FALMOUTH
Phone 907-M Free Delivery

WE PRESS WHILE YOU WAIT

Woods Hole Agency at Rowes Pharmacy

MARY YOUNG THEATRE
Centerville—3 miles from Hyannis

WEEK OF AUGUST 16th

''At Your Service''
A new side-splitting comedy by Fred Eisman

with MARY YOUNG
Evenings 8:45 Thurs. Mat. 2:45

Prices 85c to $1.65—A few at $2.20 tax inc.

Phone Hyannis 1118

Turtox for Biology

Preserved Material - Microscope Slides

Demonstration Mounts - - Skeletons

Apparatus - - - - Living Forms

Lantern Slides - - Charts and Models

Highest quality, prompt service and a

desire to contribute to the teaching of the

Biological Sciences have done much to

make Turtox the leader in Biology.

TURTDmOLDUCTS

The Sign of the Turtox

Pledges Absolute Satisfaction

General Biological Supply House
( Incorporated 3

761-763 East Sixty-ninth Place CHICAGO

EXPERT WATCH, JEWELRY AND OPTICAL
REPAIRING

Oculist in Attendance

FALMOUTH JEWELRY SHOP
MAIN ST. Phone 567-J FALMOUTH

RUTH E. THOMPSON
WOODS HOLE, MASS.

DRY AND FANCY GOODS — STATIONERY

School Supplies—Kodaks and Films
Printing—Developing—Enlarging

Why you should
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The Standard for Microscope Glass

Gold Seal Microscope

Slides and Cover Glasses

Crystal Clear Non-Corrosive Will Not Fog

Gold Seal Slides and Cover Glasses are made

from a glass practically free from alkali. They

attain a precise uniformity of thinness and

plane surface that is unparalleled. They are

brilliantly crystal clear and guaranteed against

corrosion, fogging or any imperfection.

Microscopic work deserves the best—specify

Gold Seal Slides and Cover Glasses, priced

only a trifle more than inferior grades.

CLAT'APAMS £0„'^'<:

25 EAST Z6th STREET. NEW YORK^
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Cambridge Spot Galvanometer
TiHE Cambridge Spot Galvanometer provides

a complete outfit—galvanometer, lamp and scale

—in one self-contained metal case.

It is robust, has a stable zero and does not

require accurate levelling. The sharply defined

spot can easily be read at a distance.

The lamp may be operated on A.C. service

current or 4-volt battery. Sensitivity in mm. on

scale is from 19 to 170 per microampere using

coils of 10, 40 and 700 ohms. Scale can be read

to 0.2 mm. Accuracy, Ruggedness, Visibility

CAMBRIDGE
INSTRUMENT CP mp

3732 Grand Central Terminal

New York City

'Pioneer ManufacUtrers of Precision Instruments"



178 THE COLLECTING NET [ Vol. Xn, No. 107

tXMS^
MIFLEX

PHOTOMICROGRAPHIC ATTACHMENT
Various interchangeable camera attachments are

available—the 9x12 cm., 6I/2 x 9 cm., 3 x ]• cm., and
Contax 2i x 36 mm. By mean.s of a ground glass

screen the image can be comfortably observed up to

the instant of exposure, thus facilitating accurate

IDeusing. Full utilization of available light ])erniits

short exposures. Automatic shutter speeds from 1

to 1/100 second. Magnification from 2 to 2000 x.

Ciood definition. Simple, quick and convenient in

oiJcration. The Zeiss Miflex may' be used on any
comiiouiul microscope. Price $83, F. O. B. New York.

Write for booklet Miero 502

CARL ZEISS, Inc., 485 FIFTH AVE., NEW YORK 728 So. Hill St., Los Angeles

DISSECTING SETS
This illustrates one of the many dissect-

ing sets which comprise our complete

stock. Our catalog number 38 describes

and illustrates further the ten models,

varying from a set for the student to an

elaborate one for the specialist. We will

gladly send }'ou a copy upon request.

Aha the Largest J'ariety of

DISSECTING INSTRUMENTS — AND
LABORATORY MATERIALS — MICRO
SLIDES, COVER GLASSES — SLID?:
BOXES — MAGNIFIERS — CENTRI-
FUGES — INSECT PINS — RIKER
MOUNTS — MUSEUM JARS — PETRI
DISHES — RUBBER TUBING — HEMA-
CYTOMETERS AND HEMOMETERS.

CLAY-APJ^MS COj«
I STREET, NEW YORK

There are also separate catalogs
on Charts, Models, Specimens
and Preparations covering the
fields of: Human and Compara-
tive Anatomy, Physiolog.v, Neu-
rology, Zoology, Botany, Em-
bryology, Entomology, Ecology,
etc.
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ABILITY TO PRODUCE
BASED ON KNOWLEDGE OF YOUR NEEDS

Intimate contact with the scientific, crhicationa! and industrial fields enables
Bausch & Lonib tci produce many kinds of specialized equipment as. for

instance, tiie B & L Mien. Manipulator* (after the design of Dr. G. \\ . Fitz).

Because of such contacts, you can rest assured that any instrument built liv

Bausch & LomI) is designed and constructed with the problem of the user as ri

guide.

Regardless of the field in which you employ optical equipment, it is probal)le that

Bausch and Lomb can be of service to you. Write to Bausch & Lomb Optical

Co., 671 St. Paul Street, Rochester, New York.

* The Micro Manipulator, an example of precise mechanical

movement and control, provides minute fingers for such deli-

cate operations as the dis.section and isolation of single cells.

Ul^^C1^ plo:m.b
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SOME PHYSICAL ASPECTS OF MUSCU-
LAR CONTRACTION
Dr. Ernst Fischer

.Issucidlr Professor oj Physiology and Pharina-

coloi/V. Medical College oj J'irgiiiia

Tlie ])nibleni of volume change during muscle

contraction seemed to be settled at the middle of

the last century. All textbooks of physiology

contained at least imtil 1925 the statement that

there is no change in volume

during muscular contraction.

In that year Ernst and later

on Meyerhof and co-workers

reinvestigated this question

and observed reversible dimi-

nution of volume during iso-

metric contraction of about

l/10007r of the muscle vol-

ume.

The muscle volumeter used

in mv own investigations is

very similar to that of Ern^t

or Meyerhof and consisted oi

a tightly closed glass chamber ;

the only opening was a small

capillary. The dimension

chosen made the volumeter a

little more sensitive than those

of the earlier investigators, al-

lowing the recording of even
the change by a single twitch

in one frog sartorius. The capillary is filled witli

hexane to prevent capillary friction as much as

possible. By means (Continued on page 185)

TUESDAY, August 24, 8;00 I'. M.

Seminar: Dr. B. Luyet: "Cellular

Death by Freezing."
Dr. D. Mazia: "Binding and Pene-

tration of Bivalent Cations in

Elodea Cells."

Dr. G. H. A. Clowes, A. K. Keltch,

and Dr. M. E. Krahl: "Factors
Governing Cellular Responses to

Nitro and Halo Phenols."
Dr. M. E. Krahl, Dr. G. H. A.

Clowes, and A. K. Keltch: "Role
of Acidic Dissociation in the

Physiological Effects Produced
by Nitro and Halo Phenols."

Dr. Rudolf Hober and Dr. Bernard
Nebel: "Depolarization of Mus-
cle and Nerve Membranes by
Organic Substances."

THURSDAY and FRIDAY,
August 26 - 27

General Scientific Meetings.

METAMORPHOSIS IN ASCIDIANS

Dr. Caswell Grave*

Rel'sfock Professor of Zoology.

/

f

'ashington University

The plienomenon of metamorphosis is exhibited

by all species of animals in which the individual

organism begins its life in an environment dif-

ferent from that in which it lives as an adult.

The ty]3e of metamorphosis

that occurs in the ontogeny of

ascidians involves transforma-

tions the most abrupt and

complete of any known. Here

an actively swimming chor-

date larva gives place within

a period of about 15 minutes

to an inert creature attached

to. and adapted for a seden-

tary life on the bottom.

The structural and physio-

logical requirements of the

two modes of life are so dif-

ferent that two independent

action systems develop side by

side from the zygote, one to

fimction as a free-swimming

larva, the other as the fi.xed

ascidian. The larva that

hatches from the egg therefore

has the structural characteris-

tics of a dual organism and it exhibits the

antagonisms to be expected of two individuals

contending for dominance. Both organisms de-

TABLE OF CONTENTS
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velop together for a time at the same rate
but a stage is soon reached when the larva
gains the ascendency and inhibits all further
growth and differentiation of the ascidiozooid.
When larval life has run its course disruption of
the larval action system takes place and simul-
taneously the adult action system is released from
larval iniiibition and resumes its rapid growth and
differentiation. The events that occur in the lives
of this dual organism at the critical stage when
larval life ends and the life of the adult form
begins, constitute metamorphosis. This lecture
has for its purpose a report of the progress that
has been made in ascertaining what these events
are and what constitute the mechanism of meta-
morphosis, in larvae of the species. Polyandrocar-
pa tiiicfa and PliaUusia nigra, the former having a
free-swimming period of about 12 to IS hours, the
latter of about two days.
The first method of experimental treatment to

be developed by which metamorphosis is greatly
accelerated involves the exposure of groups of
larvae of Polyandrocarpa in shell vials of 10 cc.

capacity to a series of periodic changes in light
intensity. Fifty to sixty such changes, made by
covering and uncovering a vial containing larvae
with an opaque tumbler, at intervals of l' minute,
usually induced an epidemic of metamorphosis,
none taking place in the untreated control vials
for several hours. It was at first believed the
effective part of this treatment consisted in some
specific effect of light but when it was found that
the same result follows treatment of larvae with
mechanical jarrings at similar, one minute inter-
vals, it became clear that any treatment that
causes larvae to swjm vigorouslv at frequent in-

tervals, will induce an epidemic of metamorphosis.
Broods of these larvae were frequently liberated
however, that could not be induced to metamor-
phose by exposure for an hour to 60 light in-

tensity changes or mechanical jarrings, some re-
quiring 90. some 120, some 180. One lot was
treated at intervals throughout an entire day with-
out the induction of a single case of metamorpho-
sis although all larvae had been made to swim
vigorously at each stimulation. No amount of
larval swimming activity would cause these larvae
to metamorphose until tliey had imdergone a
process of aging as a result of which some sub-
stance is probably secreted with which the metab-
olic by-product of swimming activity must react
to cause metamorphosis. The time required for
this aging substance to appear and thus render
the larvae susceptible to the effect of larval activ-
ity, varies with dift'erent broods of larvae.

Since no amount of aging without activity
will bring aliout an epidemic of metamorphosis

* Dr. Paul A. Nicoll has collaborated in the latter
part of this investigation concerned with ascidian
tissue extracts and substances extracted from, or
assumed to be present in these extracts.
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and since no amount of activity without the ag-
ing or susceptibility factor can cause metamor-
phosis, it is evident that the accelerating agent is

a third substance formed by a reaction between
the "susceinibility" substance and the byproduct
of neuromuscular metabolism.

In a search to find the identity of die chemical
substances that constitute the mechanism of asci-
dian metamorphosis, many substances known to
be byproducts of metabolism were added to sea
water and used as experimental media.

Groups of larvae segregated in shell vials of
10 cc. capacity were treated with sea water media
containing lactic acid, acetylcholine, oxygen, COo,
15 amino acids, adrenalin, pituitrin, thyroid gland
extract, anterior lobe extract and to changes in
pH following the addition of KOH, NaOH and
HCl.

The effect of one of these substances onlv need
be described since the series of later experiments
by which the accelerating substance has been
tentatively identified was suggested by the high
percentage of metamorphosis induced' by a sea
water extract of dessicated mammalian whole
thyroid gland. It was assumed at the time that
the effective agent in this extract is the hormone,
thyroxin, and therefore that the endostyle of
ascidians. the homologue of the thyroid in Verte-
brates, probably produces the thyroxin essential
to metamorphosis of ascidian larvae.

Several endostyles were carefully dissected
from the pharyngeal tissues of adult Phalhisia,
weighed, and ground with sea-water. The filtered
extract, used in making media of several con-
centrations, was even more effective in inducing
metamorphosis in groups of Phallusia larvae than
thyroid gland extract. These striking results
seemed to confirm the assumption that the accel-
erator of metamorphosis in ascidians is thyroxin
but, when it was later found that sea water ex-
tracts of vertebrate glands other than thyroid:
(pituitary whole gland and anterior lobe) and
that other tissues of Phallusia ("mantle, atrium or
pharynx) all contain something diat is effective
in inducing 100% metamorphosis in groups of
larvae after treatment for very short periods,
(none occurring in the controls), the thyroxin
hypothesis became untenable and search was be-
gun to find what the extracts contain that ac-
celerates metamorphosis.
Work with sea-water, and fresh water tissue

extracts of both species of ascidian soon revealed
the fact of species specificity in the accelerating
substance, an extract of Phallusia tissue that in-
duces 100% metamorphosis in Phallusia larvae,
not being effective in the induction of metamor-
l)hosis in larvae of Polyandrocarpa and vice
versa

;
an extract of the tissues of Polyandrocarpa

that induces 100% metamorphosis in groups of
Polyandrocarpa larvae within less than an hour
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of exposure to the medium, is not effective, even

after several hours, in inducing a significant per-

centage of metamorphosis in larvae of Phallusia.

Fresh water extracts of Phallusia tissue were

treated with substances known to precipitate pro-

teins ; 2'Jc sulphosalicyhc acid and X'Jc phos-

phomolybdic acid. The precipitate was removed
and the filtrate brought to the pH of sea-water.

None of the potency of the tissue extract is lost

by the removal of the protein fractions. The pro-

tein free filtrate induced metamorphosis as effec-

tively and quickly as the whole extract.

Phallusia fresh water extracts were then treat-

ed with various lipoid solvents : absolute alcohol.

acetone, benzene and chloroform. In each case

the filtrate was evaporated, the residue taken up
in sea-water and used as a medium for treatment

of Phallusia larvae. The undissolved material on

the filter paper was in each case also ground and
extracted with sea-water the filtrate being used a;,

experimental media. The results in all cases

showed that the lipoid fraction lacks the accelerat-

ing substance and that an extract of the residue

is nearly as effective in inducing metamorphosis

as the whole extract.

Phallusia extracts were subjected to heat (dry-

ing at room temperature, drying at 180°C and rc-

fluxing for several hours) without impairing tin-

potency of the accelerating substance but when
the tissues were charred no accelerating substance

could be extracted.

These results pointed to some relatively simple

salt as the accelerating substance. Such an as-

sumption received further support from the fact

that this substance dialyzes through a collodion

membrane.

Recourse was now had to a purely randon

selection of salts likely to be present in ascidian

and vertebrate tissue extracts.

Sea water media made with salts of various

heav\' metals proved to be so effective in

the induction of metamorphosis in groups of

larvae of both species that further work
was confined to search for the metal salt

that induces metamorphosis the most quickly

and normally and at the same time is one present

in the tissues of ascidians in an amount sufficient

to account for the concentration required to cata-

lyze the process of metamorphosis. While the

chlorides and nitrates of aluminium, copper, iron

and zinc are all effective in the induction of high

percentages of metamorphosis when used in the

proper concentrations in sea-water, CuCl:;, in a

concentration of 2 X 10"", was found to be not

only the most rapid in its accelerative action but

to leave no toxic effect on the ascidiozooid, pro-

vided the experimental medium was replaced with

sea water 3 minutes after the larvae were placed

in it. In this concentration 1007f metamorphosis
was induced in Polyandrocarpa larvae in 9 min-
utes ; 729^ metamorphosis in Phallusia larvae in

two hours. \\'hile FeCls, in a concentration of 2 >
10^*, induces 100% metamorphosis in Phallusia

larvae in two hours and is also effective with

Polyandrocarpa. inducing 100% metamorphosis
in Tii minutes, the amount of iron naturally pres-

ent in the tissues of neither species in sufficient to

account for the concentration required to induce

metamorphosis.

Analysis of dessicated Phallusia and Polyandro-
carpa tissues show that both contain copper in

sufficient amount for the requirements of meta-
morphosis.

It seems dilhcult to. account for the species

specificity shown by the tissue extracts on the

assumption that the accelerating substance is a

simple copper salt, but we are doubtless dealing

here with a complicated enzyme .system and the

specificitv aspect of the mechanism of metamor-
phosis mav well reside in some substance other

than the metal salt.

It seems possible to harmonize many of tin-

seemingly conflicting results of this investigation

bv assuming that many of the substances that have
been found to induce a significant percentage of

metamorphosis do so because of their content of

iron or copper as impurities, for example ; the

whole gland preparations of vertebrate thyroid

and pituitary and the amino acids ; glycine, leucine

and histidine may well contain such impurities.

Dr. Michaelis concluded his lecture a week ago

with a reference to a future occasion when he ma\
be al)le, after further investigation, to reveal tin-

finished picture of the o-xidative mechanisms of

the organism, but he warned the audience of his

fear that the dramatic moment of the unveiling

may lose its thrill because only another veil may
be revealed behind the one removed.

.Search for the formula of the mechanism of

metamorphosis of ascidians conforms to this gen-

eral experience of biologists in their search for

the order of Nature which was once well stated
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liy Professor W. K. Brooks in a comment con-

cerning the discomforture of tlie closed field of

the old physics when the full implications of the

discovery of the Roentgen Ra\' l)egan to be real-

. ized. His comment was to the effect that "Phy-

\ sicists could have been warned by the experience

I
of biologists when they were looking for more

' worlds to conquer, that every discovery in science

instead of solving the problem in hand, uncovers

ten new jiroblems each requiring sokition."

No end to this succession of veils within veils

is in sight, hence ascidians should be encouraged

to continue to produce an abundance of larvae,

and Arbacia and Asterias, the inlimited produc-

tion of eggs for riiey all will be needed to the Nth
generation of biologists for their successive studies

of metamorphosis, mitosis and other iiiological

processes.

(This article is based on a lecture delivered at the
Marine Biological Laboratory on July 30).

SOME PHYSICAL ASPECTS OF MUSCULAR CONTRACTION
(Continued from page 181)

of a microscope the movement of the meniscus is

piiotographically recorded simultaneously with the

isometric contraction curve. It is easy to discrim-

inate between tlie transient changes during con-

traction and the changes thereafter. In those rec-

ords, which were more or less identical with those

of Ernst and Meyerhof, after the transient de-

crease in volume during contraction, tlie volume
at the end of contraction is still somewhat smaller

than the original volume, but now the volume
steadily increases, finally crossing the starting

position. Meyerhof and co-workers were able to

demonstrate in vitro the volume changes of the

encymatic reactions involved in muscular activity.

They explain the negative difference in volume
before and after contraction by the amount of

phosphoric compounds broken down and the

steady increase after the contraction by the for-

mation of lactic acid. They do not express them-
selves very clearly concerning the transient vol-

ume changes during contraction, although it is ob-

vious that they prefer to regard them as caused
by chemical reactions involved in contraction.

In opposition to Meyerhof, Ernst believes that

the volume constriction precedes markedly the

nu'chanogram and he therefore relates the volume
changes to the excitatory process. In support of

his opinion he quotes the fact that the volume
curve shows oscillations in the frequency of the

stimulation even for frequencies above the mini-

mum frequency needed to produce complete iso-

t(jnic tetanus. In our own experiments the vol-

ume curves liecome smooth for a stimulation fre-

quency a trifle higher than the frequency needed
to produce a smooth tension curve. This was
found not only for striated muscles of frog, eel

and dogfish, but also for a smooth muscle, the re-

tractor of Phascolosoma, a marine worm, belong-
ing to the Sipunculidea. Ernst believes that in

the work with frog muscles due to the high veloc-

ity of all processes involved, the recording of the

volume changes is markedly delayed. Therefore
I used strips of turtle hearts at a relatively low
temperature. Although thus the contractile pro-

cess is about 30 times slower than in a frog sar-

torius at room temperature, yet the same set-up

recorded exactly the same parallelism between the

volume change and the contraction. The volume
decrease starts already during the latent period of

the mechanogram and reaches its maximum a lit-

tle earlier than the latter. Only in the later phase
of relaxation the return of the volume decrease
precedes to some larger extent the relaxation.

However, only imder a certain condition did

we succeed in getting records absolutely identical

with those published by Meyerhof. We found
that the resting length of the muscle used, has a

very large influence upon the volume change dur-
ing contraction, but not upon the volume changes
thereafter. Only for low initial tension did we
find the marked transient volume decrease. But
if the muscles were stretched to higher extent, the
volume curves changed their courses. They are
no longer parallel to the mechanogram, but be-

come polyphasic. With further increasing stretch,

especially for the parallel fibred sartorius at high
initial tension, a i^ure volume dilatation occurs
more or less parallel to the tension curve. From
our data it is evident that the more parallel the ar-

rangement of the fibres is in a muscle, the more
readily initial tension can reverse the volume de-
crease into an increase. Similar results were ob-
tained with eel and dogfish muscle and also on
smooth mu.scles, retractor and longitudinal strips
of the body wall of Phascolosoma.
To assume that all these muscles have the same

working metabolism and that this metabolism is

governed qualitatively for all these muscles in ex-
actly the same way by the initial tension is un-
likely. It is much more likely that the volume
changes are associated with the contractile mech-
anism itself. Considering the fact that muscle
under high tension shows the smallest amount of

internal movement during contraction, one may be
inclined to assume two different factors govern-
ing the volume changes during contraction : 1

)

the change from the resting to the active state of

a contractile element is accompanied by a volume
increase. 2) shortening of contractile elements
diminishes the volume.
Are there other changes observed in muscular

contraction, which are affected in a similar way
bv the initial tension or which occur in a poly-
phasic manner as the volume changes at medium
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initial length ? Muralt has published curves of the

decrease in double refraction of frog sartorius

during isometric twitches, which resemble very

much the volume curves for this muscle at about

the same initial tension. Concerning the influence

of initial tension or length upon the change in bi-

refringence during contraction no evidence could

be found in the literature. All investigators re-

port a marked decrease during isotonic contrac-

tion, while for isometric contractions every thing

has been observed from a small decrease over no

change at all to even a small increase. Since

nearly all this work was done on frog muscle, it

is suggestive to assume that the difiference in re-

sults may be due to a difference in resting length

employed by the various investigators.

Our own experiments with frog sartorius indi-

cated indeed that for isometric contraction the

loss in birefringence during contraction dimin-

ishes with increased resting length. However, the

apparatus at our disposal, did not allow very care-

ful study of this question on the sartorius. The
retractor of Phascolosoma was a much better sub-

ject for our purpose; it can be stretched over a

longer range, its contraction is much slower and
the muscle is of much more uniform diameter. We
found marked disappearance of double refraction

for isotonic contraction and diminished double re-

fraction for isometric contraction at low length.

With increasing length the diminution during iso-

metric contraction becomes smaller and smaller

;

finally no change occurs, or as observed in some
muscles at very high initial length, even a small

increase of double refraction.

By fixing muscles by formaldehyde, which does
not alter the total double refraction, an analysis

of the causes of birefringence was made on mus-
cles at various lengths in medium contraction bv
the imbibition methods developed by Ambronn
and W. J. Schmidt. For isometric contraction at

medium length about 40% of total birefringence is

"micellar l)irefringence" and 60% "form Ijirefrin-

gence." The micellae themselves have a refrac-

tive index of 1.52 and the surrounding phase of

1.33. From these data the ratio between micellar

volume and volume of the surrounding phase can
be calculated according to the formula of O.
Wiener. Furthermore one must conclude tliat

the micellae are rod-shaped and of crystallite na-
ture. The latter has been proved convincingly by
the x-ray spectrograms of Astbury and others.

In isotonic contraction the marked decrease in

total double refraction is due to a nearly complete
loss in "form birefringence," while the "micellar
birefringence" is merely halved. This can be only
explained by assuming that the originally rod
shaped micellae become more or less spherical
during i.sotonic contraction, that their parallel ar-
rangement is not disturbed and that the crystalitc
structure of the micellae has been diminished but
not abolished by a folding of the molecules inside

the micella. Such a supercontraction of the myo-
sin molecules has been established by the investi-

gation of Astbury.

In an isometric contraction at high initial length

the total double refraction during isometric con-
traction is higher than at a lower length. This is

due to a marked increase in "micellar birefrin-

gence" and was to be expected according to Ast-
bury's researches. "Form birefringence" is a lit-

tle diminished and this may be explained in the

following way since no disarrangement of the the
micellae can be supposed. According to O.
Wiener's theory such a diminished "form bire-

fringence" may be due to a decrease in the ratio

between the volume of the micellae and the sur-
rounding phase. Such a change in this ratio could
be caused by the fact that in the stretched state

a micellae can include less water molecules than
at a lower length. Bound water requires less

space than free water. In consequence, when a
shift of water from the micellae to the surround-
ing phase occurs, the total volume should increase.

Such an increase has been found for stretching

resting muscle by Meyerhof. Thus we may alsc

ex[)lain, why, when a stimulated muscle is allowed
to shorten, the volume decreases.

But from our volume experiments it was evi-

dent that when shortening is prevented, not only
no volume decrease occurs but even an increase,

This increase can be explained according to K,
H. Meyer's theory of the supercontraction
myosin molecules, a theorv which is in full agree-
ment with the recent findings of Astbury. Is

solutions, acid or basic in regard to the isoelectric

point of myosin, either the free amino or carboxyl
groups are ionised, charged positively or nega-
tively and the ionised group is surrounded by a
solvate layer. If the pH of the solvent is sud-
denly changed to the isoelectric point, both the
amino and the carboxyl groups become ionized

with opposite charges ; thus an attraction results

and a formation of a "zwitterion" without a sol-

vate layer. The destruction of the solvate layer

causes a setting free of bound water, thus increas-

ing the volume as long as the micellae do not
shorten.

One can develop a scheme for the submicro-
scopical changes during muscular contraction un-
der various conditions and calculate the approxi-
mate dimensions of a micella and their changes
by uniting all information gained by volume and
birefringence measurements with those by other
investigators concerning x-ray pattern, length and
weight of the myosin molecule, maximal size of

])articles still penetrating inter or intra micellar. etc.

Such a proposed scheme may still be far away
from the conditions realized in nature, but it of-

fers at least a foundation for further research.

(This article is based upon an evening lecture

presented at the Marine Biological Laboratory oil

August 6).
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OBSERVATIONS AND EXPERIMENTS ON SEX CHANGE IN THE ADULT
AMERICAN OYSTER, "OSTREA VIRGINICA"

Dr. Paul S. Galtsoff

Biologist, U. S. Bureau of Fisheries

Tlie work was undertaken with the view of ob-

taining sufficient evidence of the sex changes in

the adult Ostrea virginica. Methods used by pre-

vious investigators consisting in comparing sex

ratios of oyster populations or by examining a

small piece of gonad tissue of the living mollusks

obtained through a hole bored in the shell, are

open to criticism. The first method is obviously

inadequate in case of sex changes in both direc-

tions ; the second is objectionable on account of

the unknown effect of injury on the presumably
unstable gonad of the mollusk. The method used
in this investigation consisted in determining the

sex of the oyster by inducing ovulation or ejacu-

lation by increased temperature and chemical

stimulation (Galtsoff, 1930, Proc. Nat. Acad. Sci.,

16. Xo. 9, pp. 555-559). Of each of the 203 adult

oysters tested at Woods Hole diu'ing the summer
of 1936 an individual record of the spawning re-

action was obtained and the discharged products
were examined under a microscope. Each oyster

was then measured and marked by engraving a

number on its right shell. Elaborate precautions

were taken to avoid any possibility of mismark-
ing. Oysters were then transferred to Milford.

Connecticut, where they were kept in large tidal

tanks. The same procedure was repeated with
the marked oysters during this summer. The re-

sults are summarized in the following tables.

Oysters in which shedding oj eggs or sperm 7vas

induced in 1936

Males

Females ...

Discarded

Total

132

70

1

Died Missing Survived

6 1 125

9 61

203 15 1 186

Tlie same oysters in 1^37

-pi

Unchanged Sex Reversed 'S .
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of metabolism (from protein to carboliydrate ) as

a sex determining factor in O. cdulis is not ap-

plicable to O. virginica. It appears more plausi-

ble to expect that the changes of a fundamentally

bisexual gonad of O. virginica are controlled by

some hormoiiic system in which the development

of one sex or another is inhibited. Whether these

changes are hereditary characters which occur

only in a certain group of individuals remains to

lie demonstrated by further observations.

(This article is based on a seminar report given
at the Marine Biological Laboratory on August 10).

CONCENTRATION AND PURIFACTION OF BACTERIOPHAGE
Dr. John H. Northrop

Member oj the Rocl^cjeller Institute. Princeton. N. J.

A method for isolating a nucleo protein from

lysed staphylococci culture was described. This

protein is very unstable and is denatured by acid-

ity greater than pH 5.0, and by temperature over

50° C. for 5 minutes. It is digested by chymc-

trypsin but not by trypsin.

It is homogeneous in the ultra-centrifuge an.!

has a .sedimentation constant corresponding to a

molecular weight of about 300,000.000. The
diffusion coefficient varies from about 0.001 m
solutions containing more than 0.1 mg. pro-

tein/ml. to 0.02 in solutions containing less than

0.001 mg. protein/ml. The rate of sedimentation

also decreases as the concentration decreases. It

is suggested, therefore, that this protein exists in

various sized molecules of from 500,000 to 100.-

000,000 molecular weight, the portion of sma'l

molecules increasing as the concentration de-

creases.

The loss in activity by heat, acid, and chynio-

trypsin digestion is roughly proportional to the

amount of denatured protein formed under these

conditions. The rate of diffusion and the rate of

sedimentation of the iirotein are the same as those

of the active agent. The loss in activity when
susceptible living or dead bacteria are added to

a solution of the protein is i^roportional to the

loss in protein from the solution. Non-susceptible

bacteria remove neither protein nor activity.

The relative ultra-violet light absorption, as de-

termined directly, agrees with that calculated from
(iates' inactivation experiments in the range of

2500-3000 A but is somewhat greater in the range

of from 2000-2500 .A.

Solubility determinations showed that most of

the preparations contained at least two proteins,

one being probably the denatured form of the

other. Two preparations were obtained, how-
ever, which had about twice the specific activity

of the earlier ones and which gave a solubility

curve approximating that of a pure substance.

It is suggested that the formation of phage may
be more simply explained by analogy with the

autocatalytic formation of pepsin and trypsin than

by analogy with the far more complicated system
of living organism.

(This article is based on an evening lecture given
at the Marine Biological Laboratory on August 13).

I

A SEA WATER BUFFER FOR MARINE EGGS
Dr. Ali!i:rt Tyler

Instructor in Enibryologv

and N. H. Horowitz
fellow in Embryology. Calijoniia Institute of Technology

The dipeptide, glycylglycine, is found to serve

as a suitable buffer to replace the bicarbonate

system of sea water. It has the appropriate dis-

sociation constant (10^*-^) for buffering in the

region of the pH of ordinary sea water and has

a high solubility in sea water. It is, of course,

also important for a buffer to be "physiologically

inert" or at least to produce no injurious effects.

An examination of the action of glycylglycine on

eggs of Urechis, Strongylocentrotus and Arbac'a.

shows that completely normal development occurs

in 0.05 molar solutions in sea-water (carbonate-

free). Between 0.05 and 0.10 molar thick-walled

blastulae and gastrulae are often formed. Above
0.10 molar, development is usually abnormal, al-

though cleavage proceeds apparently normally in

concentrations as high as 0.25 molar.

Thus, in many kinds of experiments in which

the bicarbonate system is apt to cause difficulties

because of such factors as the volatility of carbonic

acid, physiological effects produced by it, and the

slowness of attainment of equilibrium conditions,

glycylglycine may be substituted. Phosphate i<

not suitable in sea water since above pH 6.3 it

begins to precipitate out the Ca and the Mg. Egg
albumen or gelatin, which would buffer over a

wide pH range, block cleavage in low concentra-

tions. Veronal which has about the same pK
as glycylglycine causes abnormal development at

0.002 molar, although cleavage can occur in a 0.01

molar solution.

(This article is based on a seminar report given
at the Marine Biological Laboratory on August 17).
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GEMMIPARY IN KALANCHOE ROTUNDIFOLIA AS COMPARED WITH OTHER
CRASSULACEAE
Mr. H. X.

Instructor of Biology

The phenomenon of vegetative propagation in

Crassulaceae has received much attention from
students of morpliology and physiology. A com-
parison of the morphological development of

plantlets of this species with those of other Cras-
sulaceae should aid in understanding more ade-
quately the phenomenon so characteristic of the

group.

Leaves of Sedum Stahlii, according to Yar-
brough ( 1936) produce plantlets on the short

petiole. Here, upon separation of the leaf from
the plant, the apparently mature parenchyma cells

of the petiole resume mitotic activity and organize

a secondary meristem which in turn produces
plantlets.

Stoudt (1934) demonstrated that a sessile leaf

of Bynicsia li'cinhcrgii produces a plantlet from
a residual meristem at the base of the leaf. Xo
organ rudiments are differentiated in this region
of the normal mature leaf and differentiation oc-

curs only after the leaf is removed from the plant,

whereupon the dormancy of the meristem is

broken and a plantlet develops.

The opposite leaves of Kalauchoc rofidullfoHa are

three to four centimeters long and narrow at the

basal end to form a petiole and a protuberance is

frequently evident in this groove, close to the

point of attachment of the petiole with the stem.
This protuberance is a plantlet primordium con-
sisting of two leaf primordia and a stem primor-
dium. Development of these rudiments on the

mature leaf then ceases until the leaf is separated
from the parent plant. Root primordia appear
only after the leaf is separated from the parent
plant for sometime.

Freeland (1933) finds that the "foliar bud" on
the mature leaf of BryophyUum crcnatum pos-

Stol'dt

Temple University

sesses a stem primordium and sometimes leaf pri-

mordia but no root primordia. The latter origin-
ate later and adventitiously on the stem of the
plantlet beyond the parent leaf.

Naylor (1931) states that, in BryophyUum cal-

ycinuin. the primordia of the entire new plants
are already present in the notches of the mature
leaf.

Plantlets of Kalauchoc daigrcuiontiana. according
to Johnson (1934) and K. tiihijlora. according to

Clamp (1934) are produced on leaf-claws from a
residual meristem between the teeth of the leaf.

These plantlets are often differentiated into leaf,

stem and root rudiments long before the parent
leaf has attained its maximum size.

Thus in mature leaves of Sedmn Stahlii the
parenchyma tissue is de-dififerentiated to form a
secondary meristem which, in turn, produces a
plantlet. In Byrncsia U'cinhcrgii a residual mer-
istem is present which is undifTerentiated into or-
gan rudiments. In Kalanchoe rotundifolia leaf

and stem primordia, only, are present whereas in

BryophyUum crcnatum stem and sometimes leaf

rudiments are found in the mature leaf. Roots
arise later. In BryophyUum calycimum root,

stem and leaf primordia are formed that are usu-
ally externally invisible on the attached mature
leaf. Finally, in Kalauchoc daigrcmontiaua and
K. tubiflora both leaves and roots are externally
visible on a flattened axis while the leaf is still at-

tached to the plant. All of these plants exhibit

the same general phenomenon. Their greatest

differences are in the stage of development at-

tained by the meristem, or organ rudiments de-
rived from it, when the leaf falls.

(This article is based on a seminar report given
at the Marine Biological Laboratory on August 2).

OBSERVATIONS UPON THE CHEMICAL COMPOSITION AND THE METABOLISM
OF A LARVAL PARASITIC NEMATODE

Dr. TllEODOR VON Br.\nd

Fellow in Ilchuinthology. Johns Hopkins University, School oj Hxgicnc

The experiments were performed with an im
mature Eustrongylides from Fundulus hctcrocli-

tus. The red colour of the worms is due to the

presence of haemoglobin in the body fluid. With
its low fat and high glycogen value the general

chemical composition resembles that of the adult

Ascaris. The worms consume per unit weight
much less glycogen dian Ascaris, if kept in saline

at 37° C under aerobic conditions. They are able
to keep their glycogen level high, even if their

hosts starve for a long time and lose during this

starvation period more than half of their poly-
saccharide stores.

(This article is based upon a seminar report pre-
sented at the Marine Biological Laboratory on Au-
gust 10).
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THE EFFECT OF CO UPON THE OXYGEN CAPACITY OF THE BLOOD
OF SOME FRESH-WATER FISH

Edgar C. Black
Dciuuiistrator in Expcriuioital Biohxjy.

and Dr. Laurence Irving

Professor of Biology, University of Toronto

Conditions of respiration for fish differ from

the respiratory conditions for nianinials. The res-

piration of fresh-water fish nuist proceed in a

medium in which the pressure of oxygen is al-

ways less and the pressure of carbon dioxide

usually greater than in atmospheric air. At dif-

ferent levels in the water, pressures of gases are

altered by changes in temperature and the respir-

atory funnion of the blood will also be altered liy

the temperature changes. Types of blood which

are suitable for the transport of CO-j and oxygen

under one set of conditions might be quite un-

suitable under another set. The characteristics of

the blood of the carp [Cyprinus carpio L.) and

the common sucker {Catastoiniis eoniniersonii]

show examples of two types of blood, each suited

for a different and limited range of pressures of

oxygen and CO2.
Oxygen dissociation curves obtained for those

two species are not of the sigmoid type which is

characteristic of mammalian blood. The presence

of 5 or more mm. Hg CO2 (for the carp 10 or

more) prevents the complete saturation of whole

blood, even at high partial pressures of oxygen.

This effect of CO:; is C|uite different from the

familiar effect of COi; upon mammalian blood. In

the presence of relatively high pressings of COj
the blood of the carp is suitable for the transport

of small quantities of oxygen, while the blood of

the sucker would be quite useless. At ver}' low
pressures of CO2 and higli pressures of oxygen
in the water the blood of the sucker can serve to

transport much more oxygen than that of the

carp. The blood of the sucker is suited for in-

tense activity in well aerated water, while the

blood of the carp is suited for siu'vival in pooriv
aerated water where the sucker could not exist.

The striking effect of CO2 upon certain types
of fish blood is quite different from that upon
mammalian blood. We noticed that acidity ef-

fected large changes in tlie volume of tlie red cells

as the oxygen capacity diminished. Dr. Dill sug-

gested that we should determine whether or not

hemolysis influenced the CO2 effect. Hemolysis
by the addition of saponin to the blood of the

sucker, carp and howfin (.-Iniia calva) abolished
the eft'ect of CO2 upon the oxygen capacity at

high pressures of oxygen (150 mm.). The tOj
effect is in part at least dependent upon the in-

tegrity of the corpuscles.

(This article is based on a seminar report given at
the Marine Bioloprical Laboratory on August 17).

RESPIRATORY MECHANISMS IN THE FERTILIZED AND UNFERTILIZED SEA
URCHIN EGG: A TEMPERATURE ANALYSIS

Instructor in Physiology

Dk. Iknin M. Korr

New York University College of Medicine

It was the jiurpose of this investigation to study

( 1 ) the temperature relations of different types

of respiration, (2) the factors determining tem-

perature coefficients of cellular respiration and

( 3 ) further to analyze the change in oxidative

rate and mechanism that occurs in the egg of the

sea urchin upon fertilization. The oxygen uptake

of fertilized and unfertilized eggs, of eggs in the

presence of KCN, pyocyanine and of combina-
tions of KCN and pyocyanine, was measured at

different temperatures from 11-28°C. Cyanide,

which greatly diminishes the respiration of the

fertilized egg. but is without effect on the respira-

tion of the unfertilized egg, is known to act by
combination with the iron in indophenol oxidase,

thereby abolishing the catalysis of the oxidation

of cytochrome. The respiration that remains af-

ter complete poisoning of this system is thought
to proceed through an autoxidizable "hydrogen-

carrier." Pyocyanine, a natural, non-ferrous re-

spiratory pigment, is known to function as such
a carrier by virtue of its reversible oxidation-re-

duction. It is alternately reduced by (accepts H
atoms from ) the substrate dehydrogenase systems
and is reoxidized by (gives up H atoms to) mol-
ecular oxygen. As shown by Runnstrom, addi-

tion of this pigment to suspensions of fertilized,

unfertilized and cyanide-poisoned fertilized eggs
increases their respiration by increasing the rate

of H-transfer between substrates and oxygen.
The relation of this increased respiration to tem-
perature therefore offers a convenient means of

studying mechanisms.
Tlie (D2-consumption/unit volume of egg/hour

(O02) of the normal and variously treated eggs
was plotted against temperature in eight series of

experiments. From the curves thus obtained were
calculated the temperature coefficients and the ra-

I
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tios of respiratory rates of the different eggs to

each other.

It must not be forgotten that the temperature

coefficients (whicli change with temperature

range ) of the unfertilized egg is much higher than

that of tlie fertilized egg. (Cf. Rubenstein and
Gerard. 1934). It was found in this work that

the difference is such that at 13° the fertihzed egg
respires about 9.5 times as rapidly as the unfer-

tilized egg, but would have the same respiration,

by extrapolation, at 36°.

The respiration remaining after cyanide poison-

ing of the fertilized egg has a very low tempera-

ture coefficient, as compared with the untreated

egg. That is, the relative effectiveness of KCN
varies with temperature, so that at 28° two-thirds

of the respiration is abolished, but only one-third

at 12° (maximum inhibition).

The coefficients of fertilized eggs whose respira-

tion has been as much as tripled by the addition

of pyocyanine remains essentially unchanged. The
same is true of KCN-fertilized eggs whose respir-

ation has been restored to or above the original

rate, with pyocyanine.

The situation is very different in the unfertil-

ized egg, in which the temperature coefficient is

an important function of the concentration of car-

rier (pyocyanine) and, therefore, of rate. For in-

stance, 0.003% pyocyanine, which increases the

respiration of the unfertilized egg 2.5 times at 28°

(2.6 at 13°) hardly alters the temperature coeffi-

cient. A higher concentration, 0.0097^, which in-

creases the respiration 3 times at 28° (5.5 at

13°) lowers the coefficient to a figure intermedi-

ate between that of the fertilized and unfertilized

egg. The highest concentration (0.0157^) which

the egg can withstand without rapid deleterious

effects, not only lowers the coefficients to those of

the fertilized egg, but also raises the respiratory

rate, at all temperatures, to that of tile fertilized

(about 4 times the unfertilized, at 28°, 9.5 times

at 13°). A number of different graphic analyses

showed that, as far as rates and temperature co-

efficients (Qio and /x-values) were concerned, the

unfertilized egg had been converted into a fertil-

ized egg.

These results, in conjunction with other obser-

vations for whose discussion there is not space in

tiiis preliminary report and with tiiose of other

workers on oxidative mechanisms in the sea ur-

chin egg, show that ( 1 ) respiration through a

simple autoxidizable carrier and respiration

through the cytochrome-indophenol oxidase sys-

tem do not, per sc, have different temperature co-

efficients ; that (2) the liydrogen-transfer mechan-
isms in the fertilized and unfertilized eggs are the

rate-controlling links in die respiratory chain,

since tlie substrate-dehydrogenase systems are

capable of as rapid activity in the unfertilized as

in the fertilized egg. (3) The temperature coeffi-

cients are largely determined by tlie ratio of the

rate at which the labile hydrogen is transferred,

from the substrates to oxygen, to the maximum
rate at which labile hydrogen can be produced by

tlie substrate-dehydrogenase systems. The more
nearly the liydrogen-transfer rate approaches the

maximum hydrogen-production rate, the lower is

the temperature coefficient, and vice versa—with-

in the limits set by the normal fertilized and un-

fertilized egg.

Further discussion of the respective mechan-
isms in the fertilized and unfertilized egg will be

given in the full report.

(This article is based on a seminar report given
at the Marine Biological Laboratory on August 17).

PLUTEI WITH NUCLEUS AND CYTOPLASM OF DIFFERING SPECIES

Dr. Sven Horstadil's

Associate Professor oj Zoology, University of Stockholm

The nucleus-plasma problem is very old. The
question is whether the heredity is controlled only

by the nucleus or also by the cytoplasm. Some
authors speak of a plasmon, or cytoplasmic genes,

thus indicating that some characters are trans-

ferred by the cytoplasm in a constant way from
generation to generation. As sometimes recipro-

cal crosses give maternal dominance, this would
be due to the large cytoplasm of the egg, the nu-
clei being alike. Such cases are found among
some insects ( Habrobracon, Lymantria), and
many plants, e.g. Epilobium. Especially interest-

ing are the results on mosses (von Wettstein),

where both hybrids and individuals with multi-

plied sets of chromosomes could be compared, and
where a cytoplasmic influence was demonstrated

for many generations. But some authors point

out, that this does not necessarily mean a real in-

heritance, but only a relative change in the rate

of some of the developmental processes.

Another way to approach this problem is to

eliminate the cytoplasm of the one species, the

nucleus of the other. This was first tried by
lioveri (1889), when he fragmented sea-urchin

eggs by shaking, and fertilized the fragments with

sperms of another species. Some larvae thus ob-

tained showed only paternal characters and were
interpreted by Boveri as heterosperm merogones,
that is to say larvae developed from an enucleated

egg-fragment with a sperm nucleus from another
species {Sphaercchinus granulans and Psamm-
cchinus microtuberculatits). This result was
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doubted by many investigators, who meant that

hybrids often sliow only paternal characters, and

that Boveri's larvae really were hybrids, not mero-

gones. After careful studies, Boveri in 1918 ad-

mitted his mistake : his larvae must have been

hybrids since heterosperm merogones of these two

species do not develop further than to the gas-

trula stage. Later experiments on sea-urchins by

other investigators did not lead to any results, the

merogones dying before any species-characters de-

veloped. The same holds for experiments on

Amphibians (Baltzer).

Heterosperm merogones of the combination

Paracentrotus Uvidus nucleus + Psaimuechiinis

mkrotuberculatits cytoplasm, and vice versa, gave

good larvae which were swimming about and

feeding for three weeks. The merogones were

obtained by cutting away a small fragment of the

egg, including the nucleus, and fertilizing the

large, enucleated fragment with strange sperm.

One of the reasons why nucleus and cytoplasm do

so well together in these two species may be that

the chromosomes are practically alike, both re-

garding number and form, although the species

belong to different genera, thus showing consider-

able anatomical differences.

The apical rods in the pluteus of Paracentrotus

are straight and slender. In Psammechinus the

ends of the apical rods are bent, thickened and ir-

regular. Haploid individuals (homosperm mcrci-

gones) show the same characters as the dijiloid

ones. Hybrids give intermediate types. Larvae

with Paracentrotus cytoplasm and Psammechinus
nucleus may develop the typical Psammechinus
characters : bent, thickened, irregular rods, the

species character thus following the nucleus. But
also the reciprocal combination shows some irreg-

ularities, but not so marked as in Psammechinus.
The interpretation of these minor irregularities is

difficult. They resemble the Psammechinus char-

acters, as they appear less markedly than normal
in hybrids and haploids. But also if these irregu-

larities were due to the cytoplasm of the hetero-

sperm merogone, this does not necessarily mean
real inheritance. To prove that, several genera-

tions are required. The case may be that the ir-

regularities are due to the action of the egg nu-

cleus, or of the mother, already before fertiliza-

tion. It has been found, that high temperature

results in irregularities in the skeleton in sea-

urchin larvae (von Ubisch, Niimann). The same
holds for Paracentrotus. Also these irregularities

resemble those in the larvae with Psammechinus
cytoplasm and Paracentrotus nucleus. It is thus

impossible to decide whether the irregularities in

these merogones are due to a Psammechinus char-

acter, transferred through the cytoplasm, or, more
likely, are to be regarded as a Paracentrotus char-

acter due to the nucleus, which character appearsj

under unfavorable conditions, such as heat or

strange cytoplasm.

(This article is based upon a seminar report pre-

sented at the Marine Biological Laboratory on
August 4, 1936).

METHODS FOR THE STUDY OF RAPID CHEMICAL REACTIONS AND THEIR
APPLICATION TO THE KINETICS OF ENZYME-SUBSTRATE AND ENZYME-

INHIBITOR COMPOUND FORMATION
Dr. Kurt G. Stern and Mr. Delafield DuBois

Laboratories oj Physiological Chemistry and Physiology, Vale University Medical School

The observation of spectroscopically defined

enzyme-substrate and enzyme-inhibitor com-

pounds, made in the course of recent studies on

catalase and pei'oxidase, offers an experimental

approach to the detailed analysis of the mechan-

isin of enzyme action. Optical methods are being

developed to obtain quantitative information on

the rate of formation and of breakdown of the

labile enzyme-substrate compounds. In experi-

ments of this type ferrihemoglobin (methemoglo-

bin) may often be used as a non-enzymatic model

catalyst.

A photoelectric method for the recording of

such processes and some preliminary results have

been reported hei-e last year. INIonochromatic

light passes through the colored solution of the

catalyst and falls on the cathode of a gas-filled

photoelectric cell. At the beginning of the ex-

periment the substrate is injected into the catalyst

solution by means of a spring gun. The changes

in light absorption in the course of the reaction

between catalyst and substrate produce corre-

sponfling changes in the intensity of the photo-

electric current wliich, after amplification, are re-

corded by means of a string galvanometer and a

moving film camera.

The drawback of the arrangement comprising

a single photocell is that not only color changes

of the system under study but also changes in

concentration or physical phenomena like foaming

or formation of turbidity will cause variations in

the photoelectric current. In order to eliminate

these possible sources of error a dift'erential pho-

tometer containing two vacuum photoelectric ceils

in a compensating circuit was developed. Here
the beam of light is split up by a half-silvered

mirror into two beams striking the cathodes of

the two photocells. At the beginning of the ex-

periment the two cells are balanced against each

other so that no current flows in tlie amplifier cir-
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cuit working on the "floating grid" principle. The
color changes accompanying the chemical reaction

under study throw the system out of balance. The
resulting current flow in the radio tube is regis-

tered as before by the string galvanometer. This

apparatus is quite insensitive against any other

but color changes.

Though this modified arrangement presents

certain advantages over the simpler apparatus, the

records obtained by it are still subject to about

the same kind of interpretation as is a shadow
with regard to the actual shaoe of the object re-

sponsible for it. The present report deals with

the results obtained by a simple spectrographic ar-

rangement which permits the recording of fast

reactions without the use of photoelectric or elec-

tric instruments. An absorption cell containing

one reactant is placed between the light source

and the slit of a spectrograph. The plate holder

is removed and close contact is established with

the entrance slit of a falling plate camera. While
the plate is falling the second reactant is rapidly

injected into the absorption cell. The time is in-

dicated either by a rotating time marker, con-

trolled by an electric tuning fork, or by a neon
tube flash arrangement. The photographic plate

registers a continuous series of spectra, corre-

sponding to 350 individual spectra on one plate.

The use of a supersensitive panchromatic plate

permits rates of fall of more than 26 cm. per sec-

ond. Each spectrum is photographed at this

speed in less than 0.002 seconds. This apparatus

records any changes in light absorption in the

system due to the reaction of the components and
correlates them wi-th time. The rate of the fall of

the photographic plate has been varied between
0.3 and 29 cm. per second. The plates may be

further analysed with the aid of a microphoto-
meter.

The results obtained so far with this method
may be summarised as follows : In control exper-

iments where methylene blue was injected into

water a mixing time of 0,008 to 0.027 seconds

was found. In the course of other experiments
transition times even shorter than these, 0.0065

seconds for completion and 0.0019 seconds for

half completion, were observed.

The dissociation of human oxyhemoglobin at

pH 8.6 and 28.5° was found to be complete after

approximately 0.08 to 0.12 seconds. This value

is of the same order as that extrapolated from G.

A. Millikan's measurelnents with the flow method
of Hartridge and Roughton.
The rate of combination of ferrihemoglobin

with hydrogen peroxide, ethyl hydrogen peroxide,

hydrocyanic acid and hydrofluoric acid was
studied at pH 5.3 and 26-27°C. The results

demonstrate the dependence of the rate of reac-

tion upon the ratio and concentration of the re-

actants, as would be expected from a bimolecular

process. This may be illustrated by the fact that,

with a ratio of ferrihemoglobin to hydrogen per-

oxide of 1/160, oxygen as the product of the

over-all reaction is released aopreciabiy within

0.0027 seconds; at a ratio of 1/16 the formation

of the intermediate ferrihemoglobin-peroxide com-
pound is complete after about 0.020 seconds ; and
at a ratio of 1/1.6 the formation of the intermedi-

ate is not yet completed after 0.83 seconds.

The rate of combination of catalase with ethyl

hydrogen peroxide, hydrocyanic acid, and hydro-
fluoric acid was measured at pH 6.9 and 26-28°.

The results are similar to those obtained with fer-

rihemoglobin. There is an indication that ferri-

hemoglobin combines faster with ethyl hydrogen
peroxide than does the enzyme, Still, it is known
that this substrate is more rapidly decomposed by
the enzyme than by ferrihemoglobin. It must be

kept in mind that the rates of the over-all reac-

tions are small compared with the rate of forma-
tion of the labile intermediates. The governing
factor in the catalyses is the speed of breakdown
of the intermediates into the free catalysts and the

product molecules.

A comparison of the results obtained in this

work with the findings of the Cambridge workers
(Hartridge, Roughton, Millikan) on the reaction

of blood pigments (hemoglobin, hemocyanin)
with oxygen and carbon monoxide indicates that

the catalyst-substrate and catalyst-inhibitor reac-

tions are slower under comparable experimental
conditions.

(This article is based upon a seminar report pre-
sented at the Marine Biological Laboratory on Au-
gust 17).

Dr. H. Irene Corey, i-esearch associate in

zoology at the University of Pennsylvania, and
Dr. William F. Diller. assistant professor of

zoology at Dartmouth College, have announced
their engagement. Both Dr. Corey and Dr. Dil-

ler have been registered in the Marine Biological

Laboratory this summer.

Dr, J. M. JoHLiN, associate professor of bio-

chemistry at Vanderbilt University Medical
School, is planning to leave Woods Hole shortly

to meet his family, who are returning from a trip

to Europe.

Dr. Ray S. Snider left Woods Hole last week
for the University of Nebraska, College of Medi-
cine, where he has been appointed instructor in

cytology. Heretofore Dr. Snider has worked un-

der Dr. E. V. Cowdry at Washington University,

School of Medicine. Dr, Snider's picture can be
found on the snapshot page.

A shovelnose shark, estimated at 20 feet in

length, was caught on August 2 in a fishtrap near

Chatham. It was said to be the largest seen

there in years.



194 THE COLLECTING NET [ Vol. XII, No. 108

The Collecting Net
A weekly publication devoted to the scientific work

at marine biological laboratories

Edited by Ware Cattell with the assistance of

Anna-Betty Clark, A. S. Cattell, Garnette McClure
and Boris Gorokhoff.

Entered as second-class matter July 11, 1935, at

the U. S. Post Office at Woods Hole, Massachusetts,

under the Act of March 3, 1879.

Ilntrobuciug

Kazimierz Sembrat. doceiit of zoology and com-

parative anatomy, Faculty of Science ; adjunct at

the Zoological Institute, Lwow University ; Rock-

feller fellow at the Osborn Zoological Lalsoratory,

Dr. Sembrat was born in Krakow, Poland, in

1902. His university studies were carried on at

Lwow, where, under Professor Hirschler, he re-

ceived his doctorate on the transplantation of the

gut in frog tadpoles. Since then his publications

have dealt with three interests, the cytology of

protoplasmic inclusions, experimental embryology,

and the niorphogenetic function of the endocrine

glands.

He has received government fellowships for

work at the biological stations at Roscoff, Ville-

franche (sur mer), and Plymouth. In 1931 he

received a Rockefeller fellowship, spending the

first part of the year at the University of Brussels

where he worked with Professor Dalcq on the lo-

calization of the primary gonocytes in Axolotl.

During the second part of the year he went to

the Kaiser Wilhelm Institut fiir Biologic. Here

with Dr. Mangold he studied the regeneration of

the primary eye vesicles in Triton.

In 1936 Dr. Sembrat came to Dr. Harrison's

laboratory at Yale on a second Rockefeller fellow-

ship to continue his work on the localization of

the primary gonocytes in frogs and Amblystoma.

During the past year he has also studied mamma-
lian embryos with Dr. Nicholas.

Dr. Sembrat will remain at Woods Hole work-

ing on the experimental embryology of the sea

anemone until September, when he will return to

Poland to resume his duties at Lwow University.

Ernst Hadorn, Rockefeller fellow in zoology

and privat dozent at the University of Berne,

Switzerland.

Dr. Hadorn was born in the Canton of Berne

in 1902. His university studies were carried on

at Berne, Munich, and Paris. He received the

degree of Doctor of Philosophy from the Univer-

sity of Berne where, under Professor F. Baltzer,

his research was on merogonic hybrids of amphib-

ians.

In the fall of 1936 Dr. Hadorn came to this

country on a Rockefeller fellowship. Mis first

month here he spent at Harvard University,

working with Dr. G. W. Beadle on the trans-

plantation of material from lethal Drosophila

larvae.

The remainder of this year was spent at the

University of Rochester, where he continued his

study of transplants with Dr. Curt Stern, also un-

dertaking the problem of pupation. With Dr.

Willier he has made chick transplantations.

In October Dr. Hadorn will return to Berne to

teach at the University.

July 24, 1937
The Collecting Net,
Woods Hole, Mass.

Under separate cover I am sending you the copies
of "The Biologist" for the last three years.

In doing so I am going back a year earlier than
you suggested, but I rather think you would want
to have a copy of Dr. Linton's charming reminis-
cences in your files.

If you wish to send me the "Collecting Net" for
the same yeai's, O.K.! If not, I shall take you at
your word and throw in the issues of 1934-35 gratis.

I hope you are all having a great summer. My
mind often wanders back to the good days at Woods
Hole, the Club, the Choral Society, the Botany Trips,
all now swamped in a maze of summer school teach-
ing.

Sincerely yours,

A. M. KEEFE,
Editor of Biologist

ADDITIONAL INVESTIGATORS
Ives, P. T. res. fel. zool. Amherst. Br 218. Dr G.

McAllister, F. F. fel. phys. Maryland Med. Br 225.

K.
Marsland, D. A. asst. prof. biol. New York. Br 123.

Avery.
Pierson, Berenice grad. zool. Hopkins. OM 36. W I.

Plough, H. H. prof. biol. Amherst. Br 218. Agassiz.
Sonneborn, T. M. assoc. zool. Hopkins. Br 210. Ja-

cobs, Buzzards Bay.
Root, W. S. assoc. prof. phys. Maryland Med. Br

225. Brooks.
Weisberg, H. F. fel. biol. City. Elliot, Center.
Wenrich, D. H. prof. zool. Pennsylvania. Br 219. D

213.
Zweifach, B. W. instr. anat. Tufts Med. Br 328.

Avery.

CURRENTS IN THE HOLE
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ITEMS OF INTEREST

Dr. John Garth, of the University of South-

ern California presented on the evening of August
19 shdes and motion pictures of the Hancock Ex-
pedition to the Galapagoes Islands. The birth of

a seal, birds, iguanas, tortoises and the general

fauna of the islands and the surrounding waters

were shown.

Mr. Edwin Hiatt, graduate assistant in zool-

ogy at Duke University, who recently completed
the course in physiology at the Marine Biological

Laboratory, will work under Dr. W. R. Amber-
son this year, having received a research fellow-

ship in physiology at the University of Maryland
Medical School. Pictures of him can be found

on the snapshot page.

Dr. George W. Kidder, instructor in zoology.

College of the City of New York, has been ap-

pointed assistant professor of biology at Brown
University.

Dr. Benjamin M. Duggar, who is a member
of the research staff in the botany department at

the University of Wisconsin, is spending a month
at the Marine Biological Laboratory, his longest

stay in several years.

Dr. O.scar W. Richards and family left Woods
Hole on August 19 for Buffalo, where Dr. Rich-
ards is research biologist for Spencer Lens Co.
A farewell tea was given him by the chemistry
staff, as this concludes nine years of Dr. Richards'
charge of the chemical room.

Dr. and Mrs. John Taylor will arrive in

Woods Hole on August 23. The former is the

recipient of a National Research Fellowship en-
abhng him to work with Dr. Baird Hastings at

Harvard Medical School in the coming year.

Last summer Dr. Taylor was witii the Eli Lilly

Research Laboratories during his stay at the Ma-
rine Biological Laboratory.

On particularly humid days at the Laboratory
the need of a drinking fountain makes itself clear-

ly evident. It is a continual source of surprise

to friends and relatives that nowhere on the
premises can be found a cool fountain of gushing
water. Beakers and other similar glassware do
their best as a substitute.

Dr. E. Newton Harvey, professor of physiol-
ogy at Princeton University, has returned to

Woods Hole after attending the International
Psychological Congress in Paris, before which he
presented a paper entitled "Conditioning of the
Alpha Rhythm of the Brain to Auditory Stimuli."

THE COLLECTING NET SUNDAY TRIPS

The first Collecting Net trip of the season

consisted of an excursion to Penikese and Cutty-

hunk on August 8. A cloudless, sunny day was

ideal for the sixty-two pleasure seekers who left

the Town Wharf in Eel Pond on the power-boat

Wiiiijrecl. The first stop, after passing through

tlie Hole and along the chain of the Ehzabeth Is-

lands, was at Penikese Island. There the pic-

nickers first examined the ruins of the school

founded just a half century ago by Agassiz and
whose continuation still exists today as the M.
B. L. After some of the crew had taken a swim
in the waters of the island, everyone ate their

kuiches. These varied greatly, since they had to

be provided individually, but drinks, supplied by
The Collecting Net, were plentiful and suit-

able to every taste. In the middle of the after-

noon the boat left the island for Cuttyhunk, where
some went swimming, some stayed on the boat,

and some explored the island, discovering to their

great delight an ice cream parlor. After the

crowd had been reassembled, the boat returned to

Woods Hole, bringing everyone home in time for

supper at the Mess. Like the trip taken the next
Sunday, the proceeds were devoted to the extra

cost of printing the pages of snapshots in The
Collecting Net. —B. I. G.

A mixed group of twenty-six laboratory people,

both investigators and students, left at 9 ;30 on
Sunday morning, August 15th, aboard the Wini-
jrcd for Gay Head at the tip of Martha's Vine-
yard.

Whisperings of the beauty of the clay cliffs at

Gay Head and of the interesting Indian colony
there could be heard drifting from bow to stern

during the hour and a half ride to the Vineyard,
l)ut it is certain that those wlio had never seen

the chffs were not prepared for tiie unbelievable

grandeur and color which confronted them as the

li'iiiijred circled before the Head. Immediately
after dropping anchor, there was a mad scramble
for the hills. Exploring the winding paths and
examining the varied-colored clay was certainly

enjoyable, but no one seemed reluctant when, at

two o'clock, it seemed time to explore the depths
of each individual lunch box.

At four-thirty, the Winijred started homeward
with its cargo of rather sun-tarnished Woods
Holers, but not before a few of its passengers had
found additional enjoyment in a cooling swim.
Since Captain Smith piloted us into die Eel Pond
at quarter of six, there was time for a quick
change before supper at the Mess. The end of a
perfect day !

—G. F. M.
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NOTES FROM OTHER BIOLOGICAL STATIONS
LA JOLLA CAMPUS

A series of free public lectures Ijy members of

the stafif described in non-technical language the

past and present activities of the Scripps Institu-

tion of Oceanography. The lectures were de-

livered on four consecutive Monday evenings.

commencing July 12. They were:

July 12: (1) The history of the Scripps In-

stitution; Dr. F. B. Sumner. (2) The present

program of the Institution ; Director H. U. Sverd-

rup. July 19: (3) Currents off the Coast of

California; Dr. H. U. Sverdrup. (4) The bot-

tom of the sea ; Dr. R. H. Fleming. July 26

:

(5) The bacteria of the sea; Dr. C. E. ZoBell.

(6) Minute plants and animals of the open

ocean; Dr. Martin W. Johnson. August 2; (7)
Life processes of the lower animals of the sea

;

Dr. D. L. Fox. (8) Life processes of the fishes;

Dr. F. B. Sumner.

Director H. U. Sverdrup, Dr. G. F. McEwen.
Dr. M. W. Johnson, and Dr. D. L. Fox attended

the meetings of the American Association for the

Advancement of Science in Denver during the

week of June 21-26. Each presented one or more
papers before different affiliated societies of the

Association, and acted in various official capacities

at business gatherings.

On the third oceanographic cruise of the Cali-

fornia State Fisheries boat the Bluefin. a continu-

ation of the scientific work in charge of Dr. E. G.

Moberg, was carried out during the third and
fourth weeks of June with the assistance of Rob-
ert Gordon and Gilbert Hofeller.

On Tuesday evening July 6, at 8:00 p. m. Dr.

H. U. Sverdrup gave an illustrated lecture at the

Scripps Institution for the public, on the subject.

"Exploration of the Arctic Ocean by submarine."

Dr. Sverdrup told of his voyage to the Arctic re-

gions in the submarine Nautilus with Sir Hubert
Wilkins' expedition in 1930; he discussed experi-

ences and scientific findings on the expedition,

and explained how, on the basis of those investi-

gations, plans may be made for considerable ex-

tension of such explorations.

Visiting investigators at the Scripps Institution

are Dr. E. M. Thorp, formerly of the Scripps In-

stitution, now assistant professor of geology at

Baylor University, Texas ; Dr. J. S. Butts, assist-

ant professor of biochemistry at the University of

Southern California who is studying some aspects

of the metabolism of marine mollusks with Dr.
D. L. Fox ; Dr. Robert T. Young, Jr., instructor

in physics from Worcester Polytechnic College,

Mass., who is continuing his investigations of the

penetration of sunlight into sea water in Dr. G.
F. McEwen's department ; Mr. W. Forest Whe-
don, formerly of the Hooper Foundation for

Medical Research, who is now engaged in studies

of antifouling marine organisms in cooperation
with the U. S. Navy ; Captain J. Drent from the

Parisian Steamship Company who is engaged in

special studies in oceanographv.
Dr, William G. Clark, who recently received

his doctorate degree in plant physiology under
Dr. F. W. Went at the California Institute of

Technology has arrived as research assistant to

Dr. D. L. Fox in the absence of Bradley T.
Scheer, who will pursue graduate studies at

Berkeley during the coming academic year.

L. I. Katzin, graduate student in physico-

chemical biology, from Berkeley, is pursuing some
graduate research work under Dr. Fox during the

summer session. H. L. Blum, student from
Berkeley, is assisting Dr. Fox and Dr. ZoBell on
some combined problems in marine biochemistry

and microbiology during the summer. W. i\l.

Lewis is investigating some problems in marine
biology under the supervision of Dr. M. W. John-
son.

On June 23. Dr. C. E. ZoBell gave an illus-

trated lecture to members of the California State

Veterinary Medical Association in Long Beach,
on the subject "Some practical aspects of marine
microbiology."

Recent visitors to the Scripps Institution in-

clude : Professor George E. MacGinitie. in charge
of the Kerckhoff Marine Biological Laboratory of

the California Institute of Technology ; Mr. Boyd
B. Rakestraw, assistant director of the University
Extension Division and the southern district exec-

utive secretary. Miss Margaret Wotton, who con-

ferred with Dr. ZoBell concerning science courses

which will be offered during the coming year in

La Jolla and San Diego through the Extension
Division ; Mr. Milton Silverman, science editor

for the San Francisco Chronicle and in charge of

the scientific exhibit in the coming San Francisco
Exposition.

NOTES ON THE UNIVERSITY OF WASHING-
TON OCEANOGRAPHIC LABORATORIES
AT SEATTLE AND FRIDAY HARBOR

Research investigators for the summer include

;

Dr. Phil E. Church (meteorology). Dr. John E.

Guberlet (embryology). Dr. Bernard S. Henry
(bacteriology). Dr. Robert C. Miller (inverte-

brate zoology). Dr. Earl R. Norris (biochemis-

try). Dr. Lyman D. Phifer (diatoms). Dr.

George B. Rigg (plant physiology). Dr. Re.x J.

Robinson (oceanographic chemistry). Dr. Clinton

L. Utterback (
physics ) , Dr. Thomas G. Thomp-

son (oceanographic chemistry). All of the Uni-
versity of Washington. Dr. Anna Church (bio-

chemistry), Lhiiversity of Alabama, Dr. Guiller-

mo Mendoza (zoology). Northwestern Univer-
sity, Dr. Otis Wade (zoology). University of
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Nebraska, Dr. Elsie Wieczerowski (zoology),

Northwestern University. Kelshaw Bonhani
(zoology). Randall Hani (chemistry). Daniel

Helms (zoology), Joe Goodman (chemistry),

Eugene Miller (phvsics). Rose Ostroff (bacteri-

ology), Lloyd West (chemistry), Robert Wil-
liams (botany), and Benjamin Zwicker ( ciiemis-

try). All of the University of Washington.
Two new members have recently been added to

the staff as Lecturers in Oceanography. Com-
mander F. A. Zeusler of the United States Coast
Guard, and Commander O. \\^ Swainson of the

United States Coast and Geodetic Survey.

Two graduate students of the Oceanographic
Laboratories have accompanied Commander Zeus-

ler to Bering Sea and the Arctic Ocean on the

Coast Guard Cutter Northland. Various dynami-
cal sections will be established in the northern

waters and the pliysical and chemical properties

will he studied.

The Motor Ship Catalyst will make a detailed

study of the waters of Dixon Entrance and to

the westward of die Queen Charlotte Islands. The
establishment of various stations beyond the con-

tinental shelf of Oregon. Washington, and British

Columbia will be attempted later in the season.

The registration in the courses given at the two
Laboratories is about ten per cent, greater than
that of last year.

—

Thomas G. Thompson, director.

NOTES AND NEWS FROM M. B. L. CLASSES

BOTANY CLASS NOTES

Marine collecting for mounting has taken the

laboratory like a contagious disease. The fish are

to be envied on hot days by ordinary folk but to

the botanists he's an object of wonder, for what
wouldn't we give for a pair of fins to escort us

through the flora of the hidden depths.

Although the invertebrate members of th^

si^ineless class were discouraged by the weather
on Wednesday and stayed at home, the botany
class, with many of its members present, started

out at one o'clock on Thursday for a field trip

The weather turned out laeautifully and so too did

the collecting. Although not so many genera were
found still greqt quantities of Tolypothrix and
Oedogoneum were collected.

Saturday \iiorning, bright and early, after a still

earlier visit to the Mess Hall, the class started out
on the first marine field trip : all those heretofore

being fresh water trips. This time the two longs

and two shorts for the drawbridge were not

heard, for we were scattered in three row boats.

Settling in on Nonamesset and Pine Islands we
started our search from cove to cove over the

barnacle covered rocks. People say barnacles

don't bite. I believe some of tlie members of the

class will agree that they do—the barnacles. I

mean. In order to make the going easier buckets

were often floating in the water along with the

collector. When Dr. Taylor called out the name
of some marine form, members of the class could

be seen (and heard) scrambling across the barn-

acle coated rocks. The great success of the trip

can be demonstrated by the fact that between
seventy-five and eighty species were found and
(we hope) mounted.
Now that we are taking to the Phaeophyceae

( lirown algae ) under Dr. Taylor some of these

algae mean more to us—still it is rather embar-

rassing when you ask the name of some marine

form you had just stucHed in the lab the dav be-

fore.

All agree that collecting and mounting is great

sport and we are looking forward to future ma-
rine trips. However, when one considers that

100 different species per person is the goal we
sometimes wonder where we'll find the ninety-

ninth, not to mention that loveliest of all lovely

things, the one-hundredth specimen. —/. P. H.

INVERTEBRATE CLASS NOTES

A "Diet of Worms" has unexpectedly proved
palatable weekly fare for our group of inverte-

brate scientists. For three days. Dr. Hadley of-

fered us hasty glimpses into the private lives of

nematodes and flat worms and suggested dissec-

tions of the encysted metacercaria of Cryptocofyle

lingua—a task which tried to the utmost the pa-

tience and skill of all of us.

With Dr. Sayles we have scanned the whole
annelid phylum, with special attention turned on
the Polychaetes of the Woods Hole region. Pre-
pared slides to compare parapodial types in these

annelids were our next objects of study, but by
far the most popular work was our observation

on the developing eggs of the living Hydroides
hexagomes.
And we tried to maintain our necessary balance

of physical activity too. For Managers Crowell
and Rankin organized two promising baseball

teams, the South Shore Ctenophores and North
Shore Nematodes respectively but our game,
worse luck, was never played. Our only exercise

was the hike to- and from the crowded ball park.

Furthermore, rough weatlier on Thursday caused
instructors to postpone a dredging trip for the

benefit of mid-westerners. But here's some fun
—ask the salty old easterners what thev thought
of the exhaust and grating dredge on Saturday
morning. —^5'. M'.
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DEPARTMENT OF PUBLICATIONS

PHYSIOLOGY IN HEALTH AND DISEASE. By
Carl J. Wiggers. 2nd Edition. 1937. Lea and
Febiger, Philadelphia.

The second edition of this publication retains

the objectives of the first edition viz.: a work
"primarily to meet the needs of medical students,

clinicians and progressive practitioners of medi-
cine." It is essentially a human physiology and
in this field is a medical handbook with no pretense

to the biological status of general physiology. The
sections on heart and circulation are monographic
and highly technical in character and thus reflect

the author's eminence in this field. Such pre-

sentations constitute a desirable reference work
for graduate students, in fact the commendable
critical digest of the most recent literature, re-

ferred to throughout the revision, constitutes a

valuable convenience even to trained workers as

well as to clinicians ; it is no work for the novice

although the material is presented in a clear logi-

cal way. In the latter respect the second edition

is a distinct improvement on the original edition

;

many errors both of fact and typography, inevi-

table in a first edition, have been eliminated,—

a

few still stand. The discussions of the special

senses, pulmonary affections and neurohumorul
agents have been expanded, the last named topic

conservatively, as is fitting in its present state of

flux. The publisher's prospectus states that the

"new edition contains a wealth of information"

and "is a storehouse of critically selected informa-

tion" of value to the physiologist, the clinician and
pathologist ; to this the reviewer would add—

:

to the medical student, for Wigger's Physiology

will be a signal addition to his working library.

— (('. E. Garrcv

TIME OF OVULATION IN THE MENSTRUAL CYCLE
Dr. Carl G. Hartman

Research Associate in Embryology, Johns Hopkins I'.niversity Medical School

In the monkey the egg is discharged from the

ovary around the fourteenth day of the menstrual

cycle. In 150 cases it never occurred before day
9 nor after day 20. These ovulations were ac-

curately determined by digital palpation per rec-

tum and in half of the cases this was checked by
recovery of the eggs or embryos afterwards.

Aside from five eggs recovered from the human
tubes by Allen and Pratt these data on the mon-
key are the only reliable ones thus far gathered

on ovulation time in any private. Additional

data are furnished in the monkey from inspection

of the ovaries and isolated coitus with subsequent

pregnancies, two methods that have also been
applied to women. However, the former method
by itself is not reliable as there are no good
criteria for age of corpora lutea in the first place

;

and in the second, while isolated coitus can be re-

lied upon under conditions of a monkey colony,

reports by humans on their sex habits are too un-

reliable to warrant wholesale conclusions on the

fertile and so-called "safe" period in women.
Refractoriness of the uterus to pituitrin wheit

corpus luteum secretion is present and hence ovu-

lation may be predicated has likewise pointed to

ovulation in women between days 9 and 20.

How the monkey mother gives birth to its

baby, the grasping reaction of the newly born,

the cleaning of tlie baby by the mother and the

eating of the afterbirth were shown in a film

which is the composite of three parturitions. The
Carnegie film showing cleavage of the monkey egg
was also shown.

(This article is based upon a lecture presented at
the Marine Biological Laboratory in 1935).

THE HARBOR FLAGS

In response to a query signed "Curiosa," we
interviewed a member of the local yacht club about
the flags flying there. The flagpole system is de-

signed to correspond to the arrangement on a

yacht, with the U. S. flag flying on the boom,
analogous to the stern. In the mainmast position

is the Woods Hole Yacht Club burgee while the

crosstree carries the flag of the Southern Mas.sa-

chusetts Yacht Racing Association. As originally

used, the whale on the latter banner was main-
tained in such a position that the tail wagged the

rest, but considerable comment and limited marine
observation evoked a change to a situation deemed
more natural. A one-sided compromise with the

sun permits the flags to be raised at 8:00 A. M.
with an accompanying salute, while the lowering

hour is sunset as determined by the "Farmer's
Almanac" (complicated by a dinner hour).

We learned that the yachts, in addition to the

U. S. flag on the stern, the yacht club flag on the

mainmast and the owner's flag on the foremast,

carry other flags for occasional use. The small

dark blue flag on the starboard side of the main-
mast crosstree indicates that the owner is not

aboard. A New York firm are said to advertise

a cocktail flag which indicates that other things

beside the owner are aboard, while the same flag

hung upside down asks "Anybody got a drink?"
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PROGRAM OF THE SUMMER MEETING OF THE GENETICS SOCIETY OF AMERICA
AT THE MARINE BIOLOGICAL LABORATORY, AUGUST 30 TO SEPTEMBER 1, 1937

Officers of the Genetics Society of America
President, E. M. East, Harv.ird University.

Vice-President, L. J. Cole, University of Wisconsin.
Sei'retary-Treaaurer, M. Demerec, Carnegie Institution

of Washington, Cold Spring Harbor.
Local Ri'iiresentative, P. W. Whiting, University of

Pennsylvania.

Monday Evening, August .30, 8:00 P. M., Auditorium
Marine Biological Laboratory Evening Lecture

Dk. Boris Ephrussi, Institut de Biologie physico-elii-

niique, Paris. Aspects of the physiology of gene ac-

tion.

Tuesday Morning Session, August 31, 9:30 A. M.
Auditorium

Round tabic conference: Different methods of study as

applied to problems of genetics; results and purposes.

Leader, L. C. Dunn, Columbia University.

(1) Descriptive methods in development.
Introducers

:

E. W. SiNNOTT, Columbia University.

H. B. TucKEY, New Yoric State E.xperinient Station.

D. F. PouLSON, Yale University.
W. Landauer, Storrs Agricultural Experiment Sta-

tion.

Tuesday Afternoon Session, August 31, 2:00 P. M.,
Old Lecture Hall

Demonstrations and Exhibits

(1) Beers, Catherine V., University of Southern
Califoi'nia. Demonstration of mutants of Drosopltila

pseudo-ohscura race B.

(2) Berger, C. A., Woodstock College, Woodstock,
Md. Prophase pairing in somatic cells with multiple
chromosome complexes.

(3) Blakeslek, A. F., A. G. Avery and J. L. Cart-
ledge, Carnegie Institution of Washington, Cold Spring
Harbor, N. Y. Induction of polyploids in Datura and
other plants by treatment with colchicine.

(4) Blanc, R. and G. P. Child. Amherst College.
The effect of high temperature on the '

' truncate reac-
tion '

' in Drosophila melanogaster.
(.)) Brehme, Katherine S., Columbia University.

The time of death of three Minute homozygotes in
Drosophila melanogaster.

(6) Brehme, Katherine S., Columbia University.
The growth curve of Minute larvae.

(7) Bridges. C. B., Carnegie Institution of Wash-
ington and California Institute of Technology. Revision
of salivary map of X-chromosome of Drosophila melan-

(8) Cameron, John A., Harvard University. Han-
color changes in mice as indicators of the spread of x-

ray effects.

(9) Carlson, ,J. Gordon, University of Alabama.
Some effects of x-radiation on somatic chromosomes of
Chortophaga viridifasciata.

(10) Davenport, Chas. C, Carnegie Institution of
Washington, Cold Spring Harbor. How family resem-
blance of features is brought about.

(11) Eyster, H. Clyde, Carnegie Institution of
Washington, Cold Spring Harbor. Natural mutation
rate in corn.

(12) Green, E. L., Brown University. The inheri-
tance of costal and vertebral variations in the rabbit.

(13) GUYER. M. F.. F. E. MOHS and P. E. Claus,
University of Wisconsin. Inheritance of resistance to
transplantable cancer in rats.

(14) Hi'ETTNER, A. F., and B. P. Sonnenblick,
Washington Square College, New York University. Cy-
tology of the egg of Drosophila melanogaster following
x-radiation.

(15) Humes, Arthur G. and Paul B. Sawin, Brown

rni\'ersity. Homeotic variations in the axial skeleton

of ilus musculus.

(16) Huskins, C. L., a. M. S. Hunter, H. B. New-
combe and G. B. Wilson, McGill University. Chromo-
nema and chiasma studies in asynaptie, desynaptic and
normal Trllliiim erectum.

(17) Jones, D. F., Connecticut Agricultural E.\peri-

nient Station. Variegation resulting from unequal mi-
tosis.

(18) Kaufman, B. P., Carnegie Institution of Wash-
ington, Cold Spring Harbor. Complex chromosomal re-

arrangements following x-radiation of sperm of Droso-
phila melanogaster.

(19) Kimball, B. F., Johns Hopkins University.
Tlie deternunatiou and inheritance of sex at endomixis
in Parameciimi aurelia.

(20) Lawson, Chester A., Wittenberg College.
Order and time of embryonic differentiation in relation
to order of determination in gamic female aphids.

(21) MacKnight, R. IL, California Institute of
Technology. Cytology of Drosophila miranda.

(22) Nebel, B. R. and M. L. Buttle, New York
State Agricultural Experiment Station. Action of col-

chicine on mitosis.

(23) Plough, H. H. and G. P. Child, Amherst Col-
lege. Autosomal lethal mutation frequencies in Droso-
phila melanogaster.

(24) Riley, Herbert Parkes, Neweomb College,
Tulane University. Interlocked bivalents as a cause of
polyploid pollen grains.

(25) Russell, Elizabeth Shull, Jackson Memorial
Laboratory. A quantitative study of genie effects on
guinea-pig coat color.

(26) Sawin, P. B., K. M. Wheeler, G. A. Stuart
and A. M. Griffin, Brown University. Inheritance of
normal agglutinins for human erythrocytes in rabbit
serums.

(27) Spencer, Warren P., College of Wooster. Dro-
sophila virilis americana, a new sub-species.

(28) SONNEEORN, T. M., Johns Hopkins University.
Sex behavior, sex determination, and the inheritance of
sex in fission and conjugation in Paramecium aurelia.

(29) Sonnenblick, B. P. and A. F. Huettnes,
Washington Square College, New York University. Cy-
tology and development of a star race of Drosophila
melanogaster.

(30) Steele, Dewey G., Connecticut State College.
A colorimetrie method for the quantitative study of
melanin in feathers.

(31) Sturtevant, A. H., California Institute of
Technology. The homologies of the chromosome arms
of different species of Drosophila.

(32) Whittinghill, M., California Institute of
Technology. Oogonial crossing over in Drosophila me-
lanogaster.

Tuesday Evening, August 31, 5:00 P. M.
Excursion on the boat Winifred and Clam Bake at

Tarpaulin Cove. Boat will sail from the Eel Pond.
Swimming for those who desire.

Wednesday Morning Session, September 1,

9:30 A. M., Auditorium
Continuation of Round table conference.

(2) Methods of experimental morphology.
Introducers

:

E. Hadorn, University of Bern, Switzerland.
B. Ephrussi, Institut de Biologie physico-chimique,

Paris.

(3) Radiation.
Introducers

:

D. G. Catcheside, John Innes Horticultural Insti-
tution, England.

M. Demerec, Carnegie Institution of Washington,
Cold Spring Harbor.
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THE CHESAPEAKE BIOLOGICAL LABORATORY
IOr. R. \'. Trl'itt, Director

A need for basic facts on important Chesapeake
Fisheries and for a wider appreciation of water

resources on the part of Maryland citizens

prompted the founding of the Chesapeake Biolog-

ical Laboratory in 1923. Through the Labora-

tory's efTorts in oyster research the importance of

the institution soon became recognized, and in

1932 the present well-equipped building was
formally opened. Since that time the work of the

Laboratory has been in two directions ; namely,

teaching and research. The coiu'ses offered deal

primarily with the subject matter of marine biol-

ogy, the following usually being oiifered every

year : diatoms, invertebrate zoology, algae, ecol-

ogy, economic zoology, physiology, and ichthyol-

ogy. Requests for these courses are numerous
and widespread. A maximum of eight students

is permitted to register for a course. Independent

research is encouraged. Students are not accept-

ed for work unless their records indicate special

aptitude and interest. Being situated almost mid-

point on the Chesapeake Bay, at the mouth of the

Patuxent River, it is truly a brackish water lab-

oratory in which fauna studies, life history work,

growth problems. ph_\-siological and hydrographi-

cal investigations are tempered by the salinity fac-

tor. The trend of original study may be best

shown, perhaps, by a description of the program

for this year.

The director for some years has been engaged

in problems pertaining to the growth and condi-

tions for development of the oyster and crab. He
is continuing this work while concentrating on the

early stages in the development of the blue crab

and problems of crab migration. Associated with

him in this work is Mr. Roy Robertson. Another

life history study which was begun several years

ago by the same worker, continued in 1933 with

Dr. E. J. Papenfuss, is that of the common sea

nettle, Dactylometra quinquecirrha. This work

has progressed to a point where the complete de-

velopment, from egg through strobilization and

ephyra, of the nettle has been established under

controlled conditions. The problem is now being

carried on by Mr. Robert Littleford, of the Uni-

versity of Maryland.

Dr. V. D. Vladykov, ichthyologist, on leave of

absence, Biological Board of Canada, is engaged

in an intensive study of the biology of the striped

bass, Roccus liiwatiis, and the shad. Alosa sapi-

dissima. Associated with him in this work are

Messrs. David Wallace and Edgar Hollis, who
are engaged in field operations and in analysis of

foods, length frequencies, and growth rates.

Dr. Marcus Old, of Ursinus College, who is

oiTering a course in economic zoology, is, in addi-

tion, studying the variations in the boring sponge

fauna of the Ray with reference to life history,

taxonomy, and distribution.

Mr. Paul S. Conger, research associate of the

Carnegie Institution of ^^'ashington, is in charge

of the diatom work of the Laboratory. In addi-

tion to ofTering a course in diatoms, Mr. Conger
is studying the local diatom populations and in

this connection is cooperating with Dr. C. L.

Newcombe who is conducting a hydrographic and
biological study of at least two years duration in

which particular stress is being given to the effect

of the Patuxent River area on the productivity of

the nearby Chesapeake Bay water. Also associ-

ated with Dr. Newcombe in this work are Mr. B.

B. Shepherd, whose interest is centered largely

in the seasonal variations in the copepod and dia-

tom populations, and Messrs. Joseph S. Lann and
Gordon Dittmar, of the department of chemistry

of the University of Maryland.

Dr. Harold C. Bold of Vanderbilt University,

has charge of algological work at Solomons Is-

land and is surveying the local flora in this field

as well as offering a formal course in this branch

of botany.

Doctors R. P. Cowles and Charles Bramble, of

the Johns Hopkins University, have under way
an extensive study of methods of water analysis

in which not only old methods are being tested

out to determine their practicability and reliabil-

ity, but effort is being directed toward the per-

fection of more effective and simpler methods of

sampling and analysis.

A biological survey of the region of the Island

is being conducted at the Laboratory. This sur-

vey is comprehensive in outline and planned as a

project of several years' duration. All members
of the staff assist, as time permits, in the work
of collecting, preserving, and classifying the bio-

logical material. In charge of this work is Dr.

Coleen Fowler of Greensboro College who, in ad-

dition, is in charge of instruction in invertebrate

zoology, being assisted by the entire staff.

The work of the Chesapeake Biological Labor-

atory is sponsored by certain educational institu-

tions, the Carnegie Institution of Washington and

the Maryland Conservation Department. The
cooperating colleges are Goucher College, the

Johns Hopkins University, Western Maryland

College, Washington College, and the University

of Maryland. The Executive Committee is com-

posed of the presidents of the schools named,

while the policies for research and instruction are

determined by a committee as follows : Mr. Paul

S. Conger, Carnegie Institution of Washington;

Dr. Gairdner B. Moment, Goucher College: Dr.

R. P. Cowles, the Johns Hopkins University ; Dr.

Julian D. Corrington, Washington College ; Dr.

Lloyd Bertholf, Western Maryland College; and

man. Dr. C. L. Newcombe is in charge of the

Laboratory's research program.
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DISSECTING SETS
This illustrates one of the many dissect-

ing sets which comprise our complete

stock. Our catalog number 38 describes

and illustrates further the ten models,

varying from a set for the student to an
elaborate one for the specialist. We will

gladly send you a copy upon request.

Also the Largest Variety of

DISSECTING INSTRUMENTS — AND
LABORATORY MATERIALS — MICRO
SLIDES, COVER GLASSES — SLIDE
BOXES — MAGNIFIERS — CENTRI-
FUGES — INSECT PINS — RIKER
MOUNTS — MUSEUM JARS — PETRI
DISHES — RUBBER TUBING — HEMA-
CYTOMETERS AND HEMOMETERS.

There are also separate catalogs
on Charts, Models, Specimens
and Preparations covering the
fields of: Human and Compara-
tive Anatomy, Physiology, Neu-
rology, Zoology, Botany, Em-
bryology, Entomology, Ecology,
etc.

"GRAND PRIX"

Dr. G. Gruebler & Co.
(J. & A. Schmid)

Founded 1880

Microscopical Stains — Staining Solutions

Physiological Preparations

Absolute Dependability Guaranteed

Our complete stock assures

prompt deliveries

Sole Distributors

AKATOS, Inc.
55 VAN DAM STREET

NEW YORK
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THE OASIS LUNCH

QUALITY LUNCH AND QUALITY SERVICE
Stationery

Sick Room and Photographic Supplies

Ballantyne's Ale and Beer on Draught

EDWARD E. SWIFT
HARDWARE, PAINTS, GLASS, CORDAGE

Marine Hardware a Specialty

SCHOOL ST. WOODS HOLE
Tel. Falmouth 328-W

THE COTTAGE INN
Offers MUSIC - DANCING - REFRESHMENT
Excellent meals, a thoroughly stocked bar, soft

lights and a smooth floor.

Opposite Cape Cod Auto, Falmouth
(All meats and poultry from E. E. C. Swift Co.)

A COMPLETE STOCK
— of —

SUMMER CLOTHES AND SHOES
at

ISSOKSONS'
FALMOUTH, MASS., Opposite Elizabeth Theatre

The Only Place in Woods Hole Where
You Can Buy

Texaco Products
AND GOODRICH TIRES

Gasoline and Oil
WILLARD BATTERIES

WOODS HOLE GARAGE
COMPANY

OPPOSITE STATION

In case of sunburn, you will be wise

but not smart

if v<iu use

ROWE'S SUNBURN CREAM
TOILETRIES ICE CREAM

ROWE'S PHARMACY
Falmouth Woods Hole No. Falmouth
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Valvo-Gage
sturdy Sensitive
Easy to adjust

The gage tells how-
much gas is left in

the tank.

DitaiU in Fohlcr C U

Hoke, Inc. ^feVr^.f^r ^!

SAMPSON'S
JANE H. RUSSELL

Make your own shopping or

knitting bags with

Crocheted Bag Outfits complete $1.19

Candlewicking Bag Outfits

complete $1.50

0pp. P. 0. FALMOUTH

POWERS & POWERS

High Grade
Microscopic Preparations

Illustrated catalog on request

Lincoln, Nebraska

Ride the Waves
ABOARD THE

WINIFRED
Chartered Trips to Ncarliv Islands

CAPTAIN SMITH
WOODS HOLE

HARVEY'S
HARDWARE STORE

249 MAIN STREET FALMOUTH
Tel. 481

Camp Supplies Sporting Goods

ENGLISH & AMERICAN BICYCLES
(Over 30 wheels in service)

RENTALS: 25c Hour, $1 Day, $4 Week

SALES: Ladies' $28.00; Men's $32.00

iilllillillllllllillllll— III I Illllllllillllll lillllllillllll MM

A LABORATORy ATLAS
OF THE 13-MM. PIG EMBRYO

(rrcfuiMd bii ijDUiKjvr xtugrs of tlie cliiclc rmhnjo)

by

EDWARD A. BOYDEN
rrofensur uf Anatomy, University of Minnesota

(THIRD EDITION)

Revised and supplemented by three new original

models covering the facial processes, the olfactory

organ and the body cavities.

This Atlas is designed as a contribution to the

science and teaching of organogeny and its object

is to give the student of vertebrate, and particu-

larly human, anatomy a detailed first-hand knowl-

edge of the development of mammalian organs
and systems without the mechanical labor of mak-
ing innumerable drawings. Forty representative

sections through a carefully selected embryo have
been drawn under the Edinger projection appara-
tus. These have been supplemented by drawings
of original wax models and by a graphic recon-

struction from the same embryo, designed to as-

sist the student in interpreting the sections being
studied under the microscope as well as in label-

ing the sections drawn in the Atlas.

The Atlas is. printed on heavy ledger paper so

that the tissues aud organs studied may be labeled

oj' colored on the printed drawings, iv -j- 104
pages, 69 figures, bound in substantial cloth-

eovered boards. Price $2.00

THE WISTAR INSTITUTE OF ANATOMY
AND BIOLOGY

Woodland Ave. and 36th St., Philadelphia, Pa.



204 THE COLLECTING NET [ Vol. nil No. 108

Bacteria free filtration problems
solved by the use ot C^vf!?^

JENA Fritted Glass

Filter Funnels

These funnels ;iie mnde with ;i disc of tT,

porosity with an aveiuge pore diameter of

1.5/1000 mm., over a disc of S3 porosity.

They are being used suocessfuUy for

bacteria free filtration of broths contain-

ing Bacteria coli, Bacteria rtysenteiiae

(Shiga), Bacteria ty]iliosuni. Hemophilus
influenzae, Proteus vulgaris, Vibrio chol-

eras, and numerous other organisms.

Number
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Hot Air Sterilizer

Electric

A practical, efficient, electric hot air Steril-

izer where the teniperEture is controlled by
a three-heat rotary switch. Enables the

operator to obtain low, medium and high tem-
peratures up to 200 Degrees C.

Heating elements consist of transite strips

wound with extra heavy chromel wire, having
unusually long life and so constructed as to

give even distribution of heat. The Sterilizer

itself is constructed of heavy gr.uge sheet iron

with double walls, insulated with high grade
asbestos, which prevents excessive radiation.

On the two smaller sizes, the entire front

forms a hinged door which, when let dowTi, is

supported by. chains, making a convenient
shelf. The large size has double doors open-
ing vertically. The heavy screen shelves are
adjustable for height.

1.5749. Hot Air Sterilizer.

Complete with two shelves and thermometer,
with connecting cord and plug for 110 volts.

No 288 289 287
Width, inside, inches 18 24 30
Height, inside, inches.... 14 14 24
Depth, inside, inches 14 14 18
Maximum wattage 900 1200 2100

Each S49..50 70.00 110.00

1.57.50. Hot Air Sterilizers.

Same as above, but for 220 volts.

No 288 289 287

Each $49.50 70.00 110.00

I I III I CORPORATION
\A^ I B ROCHESTER, N. V.

Conical Heads
FOR INTERNATIONAL CENTRIFUGES

There is a Conical Head for every Model Inter-

national Centrifuge—a wide variety of types, all

affording easy manipulation of tubes and rapid

sediiiieitta/ioH.

Head No. 813
12 place comb.—
15 and 30 ml.

Head No. 822
12-30 ml.
tube head

• Streamlined for High Speed.
• Sloping Sedimentation Principle.

• Greater Number of Tubes.
• Light Weight and Strong.
• Designed to take Standard Glassware.
• Interchangeable with other regular

International Heads.

CELLULOID CENTRIFUGE TUBES
Lustcroid Centrifuge Tubes are reconnueiided wlien

opcj'ntiiig Corneal Ueads at liigher speeds. Tliese trans-

[larent celluloid tubes liave been developed cspeciall.y

for use in oui- standard Coi-nell style metal tubes and
ine furnished in 10, 20, .50 and 100 ml. sizes. They will

permit operating tlie centrifuge at m.Txinmni speed with-

out danger of breakage, if used
in accordance with tiie re<'oni-

niended practice. These tubes
arc resistant to practically all

i-homicals except ammonium hy-
droxide and sterilized either by
boiling water or by chemical
means. Furnished only in the
ungraduated cylindrical round

V_/ V^ bottom stylo with regular bead
lOTTll 20TnI SOtnl lOOinl ed top.

Scud for Special RiiUctin

INTERNATIONAL EQUIPMENT CO.
352 Western Avenue Boston, Mass.

Makers of Fine Centrifuges
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As a SCIENTIFIC Company

-

SPENCER Acknowledges

a Responsibility

• The scientist, working for the advancement of human knowledge, has tlie right to

expect from his instrument maker the same feeling of responsihility to the task that

he finds in a colleague in his own laboratory.

As a maker of optical instruments, the Spencer Lens Company interprets this as

an obligation to use every possible means in striving for optical perfection.

In a microscope this means "Optical Quality First"—the adoption, as a company
policy, of the standards of the scientist and the firm rejection of anything below

such a standard, in design, in quality of materials or in precision of workmanship.

The aims of such a policy are to produce scientific equipment wortliy of your

best efforts—instruments that will be a contributing factor to your achievement.

Spencer Lens Company
BuffaloS New York



WOODS HOLE LIFE IN HALF-TONE
Top Row: Dr. Alfred Lucas finds, examines, and gives Americium to Dr. Merriam Scott Lucas.

Second Row: The end of a perfect day; Jean Shumway (daughter of Dr. Waldo Shumway, professor
of zoology, University of Illinois); Sails set in the west; Snider sleeps. Third Row: Dr. H. S. Jen-
nings; Dr. Ethel Browne Harvey; Dr. Robert Chambers at the window in the Mess Hall Lobby. Fourth
Row: Boris and Galina Gorokhoff; Dr. Paul S. Henshaw with his two children; Eunice Stunkard (win-
ner of the Junior Tournament of the M. B. L. Tennis Club).

(PhotogTaiihs taken with a ZeLss Ikon Super Ikomat),
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THE CHOICE FOR LASTING
SATISFACTION

lour GGBET Microscope will be a source of continuous grati-

fication for years to come. Here is an instrument with superior

stability, balance and rigidity, the three essentials of a good

microscope stand—plus a beauty of functional design that arrests

the eye.
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& Lomb built—your guarantee of outstanding quality.
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I' iiivcrsity of Pennsylvania

AND Dr. Bern.\rd R. Nebel

Research Associate in Cytology,

Mciv ]'orli: State Agricultural Experiment Station

It is fairly generally accept-

ed tiiat some surface film of

muscle and nerve fibers is the

seat of a polarized state re-

sulting from the high content

of tlie interior of the fibers in

free K ions and from the se-

lective permeability of this

film to cations. Furthermore,

it is believed that the negative

electric wave sweejjing along

the fibers after excitation is in-

dicative of a local "and reversi-

blejDTjopagated depolarization

dueto an increase of ion per-

meability. This increase would
be the result of an electro-

chemical reaction, which in-

volves a structural alteration

of the surface film. Since the

excitation process has been

shown to be connected with an

increased metabolic activity of the fibers, it seemed
worthwhile studying, whether organic compounds
either identical or (Continued on page 213)

Caknbar
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Friday, September .3

Denni.s Players: Community
Hall

Saturday, September 4

Carnival: Base Ball Park

Monday, September 6

Carnival: Base Ball Park

Street Dancing: Base Ball Park

THE SUBMARINE CANYONS OF THE
CONTINENTAL SHELF
Dk. Hk.nrv C. .Stkt.so.v

Research Associate in Palaeontology,

Harvard University

The recent discoveries of many large canyons
cutting the merged margins of the continents has
precipitated a geological controversy of major
proportions. Not only are many of these sub-

marine valleys the equal in de-

gree of relief to the deepest

e.xamples found on land, such

as the Grand Canvon of the

Colorado, i)ut their distribu-

tion is world wide. A few of

them were vaguely indicated

on the older charts, but not

until the modern development

of echo sounding did we ob-

tain accm"ate knowledge of

their t r u e configuration.

Wherever adequate surveys

are being carried out by sonic

methods new ones are con-

stantly being revealed.

They are found ofif the east-

ern coast of North America
from the Grand Banks of New-
foundland to Cape Hatteras

and on the west coast from
Vancouver Island to southern

California. More than thirty occur on Georges
Banks alone. Others have been discovered in the

Gulf of Mexico ; off the western coast of Mexico

;

Thursday, September 2

Dance: Gables Casino, Falmouth
Heights
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the coasts of Brazil and Ecuador ; the eastern

coast of Korea ; on botli sides of Japan ; off For-

mosa and Ceylon ; olif the mouths of the Indus

and Ganges Rivers ; off the east coast of Africa

;

south of Zanzibar ; ofT the coast of South Africa

;

opposite the mouths of the Congo and Niger

Rivers of central Africa ; off the Gold Coast and

Cape Verde : and off the coasts of Portugal.

France and the British Isles. They have even

been reported from the Hawaiian Islands.

The canyons, once their configuration is known,
immediately presented themselves as one of the

most extraordinary anomalies that confront geol-

ogists today, not only because of their magnitude
and distribution, but chiefly because of the as yet

unanswerable problems to which they give issue.

To account for their origin we are faced with the

dilemma of altering the relationship of land and
sea to a seemingly impossible extent, or else ap-

pealing to submarine currents whose behaviour is

utterly at variance with the data which modern
physical oceanographers are accumulating. Yet
there they are—huge valleys extending to more
than 10,000 feet below present sea level—pro-

duced by forces not local or regional in their

scope, but which operated simultaneously the

world over and within comparatively recent times.

The United States Coast and Geodetic Survey
charted Georges Banks in 1932 for the benefit of

the fishing industry. Sonic sounding methods
were used and it is to them that we owe the de-

tailed charts which have been so useful in the

dredging program which has been carried on by
the Woods Hole Oceanographic Institution.. This

survey and subsequent ones are the most accurate

that have ever been carried on outside of land.

Three or four ships were used simultaneously as

the charting was carried further from shore and
fixed marks were left behind. Two or more ships

would be anchored, the vessel taking the sound-
ings would steam ahead, dropping bombs at stated

intervals. The echo transmitted by the water

would be picked up by the hydrophones on the

anchored vessels and relayed by wireless to the

ships taking the soundings, thus enabling them to

constantly check their position. When several

traverses had been completed, the anchored ves-

sels would take up new positions further seaward.

There are two main types of canyons which cut

the margins of the continental shelf. The first

type are from five to twelve miles in length, two
to six in width, and range approximately 8,000 to

10,000 feet below present sea level. In places the

valley bottoms lie nearly a mile below the canyon
rims. They are v-shaped in cross-section and
have a continuous downward gradient. The
heights of this first type rarely come above 50
fathoms and they are not connected by any of the

established drainage systems on shore. All those

on Georges Banks fall in this category as indeed

do most of those on the Atlantic and Pacific

Coast.

The second tvpe are found off large rivers. We
have the same steep outer gorge in the continental

ledge, but leading across the nearly level ]3arts of

the ledge is a broad shallow groove connecting

the outer gorge with the river mouth. An ex-

ample of this is the classic case of the Hudson,
which has been known for a great many years

;

but valleys of this type also exist off the Indus,

the Congo and the Niger.

The walls of these canyons are so steep that in

a great many places they are above the angle of

repose of unconsolidated sediment. Consequently
the strata which make up their walls must be in-

durated. If samples could be obtained at the

place of these sedimentary formations and should

they contain fossils, we would have a means of

at least fi.xing the maximum age of valley forma-
tion and at the same time find out something
about the material which underlies the surface of

the continental shelf.

Consequently, for two successive summers the

.Itlautis has conducted dredging operations in all

the canyons from Georges Banks to the Chesa-
peake.

Dredging operations are carried on in the fol-

lowing manner. The edge of a canyon would be

located by echo soundings and a buoy placed on
it. The vessel would proceed slowly toward the

middle of a canyon until a steep cliff had been
crossed. The course would be reversed, the

dredge lowered and the depth recorded. The ship

would then go ahead at about two knots laying

out wire at the same speed to avoid kinking, the

dredge meanwhile remaining stationary. Experi-

ence showed that about one mile of wire was nec-

essary to insure a good angle of drag for this type

of work at the depth at which the cliffs were
found. The winch was then stopped and the ves-

sel allowed to fetch up on the dredge and drag it

up the face of the cliff. The towing wire of the

main winch runs over a combination meter wheel

and strain indicator. By watching the latter in-

strument the operator could always tell when he

was scraping through recent unconsolidated ma-
terial or when he had encountered more indurated

deposits. In the former case even though cutting

through glacial outwash with erratics a foot in

diameter the strain never went over 3,000 pounds.

^Vhen the older, more consolidated deposits were
encountered the strain varied from about 7,000

pounds to somewhat over 10,000 pounds. During
the course of a tow the tension on the wire would
often approach tlie maximum and then suddenly
lessen as the dredge crossed successive outcrops

breaking pieces on the way. This explains why a

single tow often yielded fragments very different

in lithology and fauna. At times the dredge would
anchor itself securely enough to check the ves-
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sel's headway. It is obvious that loose fragments

could never have subjected the gear to such heavy

strains as those noted above. As additional evi-

dence that the fragments were taken in place,

freshly broken faces as well as weathered ones

were usually found in the same specimen.

Tows were always made uphill and only the

lower and upper limits could be recorded since the

vessel was far ahead of the dredge. It is not pos-

sible therefore to fix the exact depth at which any

single formation was encountered. The vertical

range of each tow, however, was not great and in

no case amounted to more than 128 meters.

The fossileferous strata obtained from the can-

yon walls indicated that the east coast canyons

cannot be other than Pliocene.

Geologists, by and large, are able to explain

anything, provided it happened very long ago.

Given sufficient time, much of the evidence will

have been obliterated and there will be less to in-

validate a given hypothesis. These submarine

canyons, as I have said, have been known in a

general way for a long time and nobody thought

much about them. It was assumed that they were

stream cut and the uplift necessary to produce

them could easily be relegated to the period of the

Appalachian Revolution, if indeed anybody cared

to date them. Consequently, they were of minor

importance, with no more significance than any

deep, stream cut gorge. Recent evidence, how-
ever, indicated that they are young and in their

very youth lies their significance. For if these

vallevs are the work of streams, either tlie Con-

tinental margins have risen uniformly a matter of

8,000-10,000 feet, or the sea has dropped an equi-

valent amount, or powerful and mysterious agents

have been operative about which we know nothing

and these events have occurred only yesterday

and right in our own door yard.

The theories which have been advanced to ex-

plain the origin of these canyons, fall into two
main categories. First : those which explain them
bv the action of submarine currents ; seconfl : those

which call upon stream erosion. In an effort to

obtain some data on present day currents, tidal

and otherwise, which may be flowing in the east

coast canyons some direct measurements were

made last summer with an Eknian current meter

by the Woods Hole Oceanographic Institution in

the bottoms of three canyons on Georges Banks.

Currents not exceeding 0.2 knots were record-

ed. Consequently, although the velocities ob-

tained may be sufficient to prevent the deposition

of present day sediment, they would be powerless

to cut through material of which the continental

shelf is composed.
Another type of current has been proposed by

Professor R. A. Daly, which has recently received

considerable support. He appeals to sediment in

suspension to obtain the differential densities to

make his current flow. According to his theory

such a situation must have arisen during the

lower sea level of Pleistocene times, when large

areas of soft deposits formerly below wave base

were placed within reach of wave scour. This
heavy water would first seek the lowest depres-

sions on the shelf surface such as might be caused
by initial irregularities. It would run down them
and eventually would flow over the steeper gradi-

ent of the continental slope with greatly acceler-

ated motion, thereby cutting the canyons. Nu-
merous factors remain to be evaluated, such as

the amount of energy available for the work, the

relative hardness of the ground to be cut and the

effect of the lighter water near shore. It is a
mechanism which, given' the proper conditions,

could be made to work.
If these valleys are cut by rivers or streams it

is of course necessary to either raise the borders
of the continents a matter of 10,000 feet or more
or else lower the sea level an equivalent amount.
F. P. Shepard supposes that the ice caps were
vastly greater than has hitherto been supposed.
In addition he would enlarge the north polar cap
by completely freezing over the Arctic Basin and
using it as a platform on which more snow and
ice could accumulate. Recent work along the Si-

berian Coast supports this' view.

At best, sea level could only be lowered 2,000
to 3,000 feet by this method and we still have to

account for the lower parts of these valleys.

As I have said there are many canyons wiiich

are not connected with the major river systenis.

If sea level can be lowered this type of valley

would be similar to the short box-like canyons
which are found in any plateau country. Starting

from the face of a scarp, these valleys work head-
ward and side-ways by a process of ground water
sapping, the ground water running out along the

top of impervious formations and undermining
those above. Valleys of this type are clearly in-

dicated on many quadrangles of the Geological

Survey. The Bright .\ngel quadrangle of the

(Continued on page 226)
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DEPOLARIZATION OF MUSCLE AND NERVE MEMBRANES BY ORGANIC
COMPOUNDS

(Continued from page 209)

more or less related to normal constituents of the

filjers would bring about depolarization.

Experiments were performed on sartorius mus-
cles and sciatic nerves of tbe frog, complemented,

in cooperation with Dr. M. Andersch, by studying

nerves of the spider crab. Injury potentials were
measured, following the usual procedure.

The experimental result is this, that not only

certain organic cations, comparable to the normal-
ly penetrating K ions, but also certain organic

anions and nonelectrolytes are enabled to depolar-

ize the surface membrane, as disclosed by the

arising electronegativity. The active cations con-

cerned are those of higher dialkylamines and of

alkaloids, the anions those of higher fattv acids

and bile acids, the nonelectrolytes anesthetics and
saponin-like compounds. All these substances

are likewise significant by their cytolytic power,
which is associated with a polar structure of their

molecule, with surface activity and lipoidsolubil-

ity. Lytic efifects frequently appear to be irre-

versible. But, under certain conditions, f.i. with

the fatty acids by shifting the pH from a more
acid to a more alkaline reaction, the depolarized

state can be returned to the normal polarization.

These statements are tempting to raise the

question, whether reversible cytolysis may play a
role in producing the traveling negativity, the

propagated reversible disturbance of the surface

film of die excited fibers. Support may be lent to

such an assumption by the facts that die phos-
phatides, characteristic constituents of the plasma
membranes, are containing surface active higher
fatty acids and that electric currents in passing
artificial membranes, comparable to the action

currents accompanying excitation, have been
demonstrated to alter the ion concentrations, par-
ticularly the H ion concentrations in the electro-

lyte solutions bordering the membranes. Under
such conditions, in the membranes various
physico-chemical or chemical events could be re-

leased.

(This article is based upon a seminar report pre-
sented at the Marine Biological Laboratory on
August 24).

THE GATES OF THE ANTARCTIC
Dr. R. C. Murphy

Curator of Oceanic Birds, American Museum of Natural History

The chief interest of the lecturer is in the dis-

tribution of life in the sea and the factors con-

trolling it. For such a study Dr. Murphy has
made several trips to the southern hemisphere.
His lecture dealt with the waters of South
Georgia, an antarctic island east of Cape Horn
and of the Weddell and Ross Seas, regions re-

cently familiar to Byrd, Wilkins and Ellsworth.
Here are found numberless oceanic birds, seals

and whales.

With beautifully colored slides and motion pic-

tures. Dr. Murphy described in particular the
fauna of South Georgia. The ecology, courtship,

nesting habits and food of the birds were studied.

The tyrant of the island is the skua, a gull-like

bird, highly predacious. It is a bipolar species,

existing in Iceland as well as in the far south.

Its food is the eggs and young of other birds, so
that the nesting habits of the latter are necessarily

such as to protect them from the skua. Many
gulls and terns nest upon the island. The tern.

an endemic species, is similar to the famous arctic

tern of the northern hemisphere. White-bellied
cormorants also occur at South Georgia. Various
petrels are notable for their enormous numbers.
Albatrosses, with a wing spread of eleven and
one half feet, have elaborate courtship habits

which have evolved into community behavior.

Three species of penguins, all difTerent from those

of the antarctic continent, breed at South Georgia.
The gentoo penguins nest a kilometer or more
from the water's edge, up the hillside. With great

difficulty they climb the hills, but still they persist

in placing their rookeries in such places. The
king penguin incubates its single egg by balancing
it on the insteps, with a broad transverse fold of

skin covering the egg. The third species is the

crested macoroni penguin.

The largest of the seals, the sea elephant, like-

wise breeds on this island. It is three times the

weight of the walrus and twice as long. One bull

is the lord of several cows and to keep his sover-
eignty he fights many a wandering male. These
fights are rarely mortal, but give a very bloody
appearance, since the blood vessels of the palate

burst, spraying blood upon each opponent.
As an end to his lecture Dr. Murphy showed

a graphic motion picture of whale hunting. Whal-
ing is a great industry at this island and more
than two hundred thousand animals have already
been slaughtered. Thoughtless destruction of

whales is gradually being eliminated by inter-

national agreements on conservation. However,
more extensive legislation is necessary, if whaling
is to continue to yield marketable products for our
descendents as well as for the present generation.

(This article is based upon a lecture presented at
the Marine Biological Laboratory on August 18).
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ON THE MECHANISM OF CELLULAR DEATH BY FREEZING
Dr. Ba.sile J. LuYET

Projessor oj Biology, St. Louis University

Dead protoplasm is generally found coagulated

and coagulation is often considered the essential

process in the mechanism of protoplasmic death.

When the lethal agents are heat, high pressure,

ultra-violet radiation, mechanical injury or some
of the toxic substances, coagulation is more or less

simultaneous with deatli, but when the cells are

killed by freezing, they do not show for a long

time the opacity which usually characterizes the

action of heat : so the question of whether or not

there is any coagulation in death by freezing is a

subject of controversy. Most of the colloids, in-

organic and organic which coagulate by heat do
not coagulate by freezing ; or. if in some of them
a certain turbidity is observed in the thawed fluid,

it usually disappears in a short time : in other

words, the process is reversible. A study, by cen-

trifugation of the cells of the root tip of the onion
killed by freezing, showed that the cellular con-
stituents can easily be separated, while after death
by several other lethal agents thev can not. One
would then conclude that there is no coagulation

in death by freezing. But on the other hand the
cells of the epidermis of the onion, in which one
can follow with the ultramicroscope the changes
in the optical homogeneity, show after thawing a
layer of coagulated cytoplasm surrounding a still

clear vacuole. The coagulum however is morpho-
logically different from that resulting from heat.

The mechanism itself of coagulation by freezing,

when there is a coagulation, is probably different

from that of coagulation by low temperature. The
contradictory results recorded in the literature are
partly due to differences in the methods and the
material used in the investigations.

Some observations, perhaps of secondary inter-

est for the problem of death are reported : for ex-
ample, that the picture resulting from the distri-

bution of ice in the frozen cells changes complete-
ly in 2 or 3 hours at 4° below zero. A cell "frozen
hard" is comparatively niuch less stable than a
moving glacier.

(This article is based on a seminar report given
at the Marine Biological Laboratory on August 24).

PROGRAM OF THE GENERAL SCIENTIFIC MEETING
MARINE BIOLOGICAL LABORATORY

THURSDAY. AUGUST 26, 9:00 A. M.

Dr. B. J. Luyet and Mr. E. L. Hodapp: "On
Some Conditions Determining Sub-cooling in

Plant Tissues."

Dr. B. J . Luyet and Sister P. M. Gehenio : "On
the Double Freezing Point of Some Living Tis-

sues."

Dr. H. J. Curtis and Dr. K. S. Cole : "Trans-
verse Electric Impedance of the Squid Giant
Axon,"

Dr. K. S. Cole and Mr. J. M. Spencer: "Electric

Impedance of Unfertilized and Fertilized Ar-
bacia Egg Suspensions."

Dr. K. S. Cole and Dr. H. J. Curtis: "Electric

Impedance of Single Arbacia Eggs."
Dr. Samuel E. Hill: "The Effect of NaCI on

Potentials in Nitella."

Dr. M . ] . Kopac : "The Coalescence of a Plant

Cell with Oil Drops."
Dr. Ernst Fischer: "The Influence of Length,

Tension, and Tonus upon the Birefringence of

Smooth Muscles ( Phascolosonia and Thyone)."
Mr. Samuel A. Corson : "The Mechanism of Salt

Penetration in Ameba—Some Micromanipula-
tive Data."

Dr. Alexander HoUaender : "The Efficiency of

Monochromatic Ultra-violet Radiation in the

Activation of Arbacia Eggs."
Dr. B. R. Nebel, Dr. E. B. Harvey and Dr. Alex-

ander HoUaender: "The cytology of Arbacia
]Hmctulata Activated by Monochromatic LHtra-
violet Radiation."

Dr. Ethel Brozvne Harvey and Dr. Alexander
HoUaender: "Activation of Centrifuged Whole
Eggs of Arbacia and Their Fractions by Mono-
chromatic Ultra-violet Radiation."

Mr. John A. Frank: "The Relationship of Sperm
Extracts to the Fertilization Reaction in Ar-
bacia."

Dr.^ L. /'. Heilhrunn and Mr. Karl M. Wilbur:
"Stimulation and Nuclear Breakdown in the
Nereis Egg."

Mr. Edivard L. Chambers: "The Movement of
the Egg Nucleus in Relation to the Sperm As-
ter in Echinarachnius."

Dr. Robert Chambers: "The Physical Property
of the Wall of the Furrow in a Dividing Cell."

THURSDAY, AUGUST 26, 2:30 - 5:00 P. M.

Demonstrations.

FRIDAY, AUGUST 27, 9:00 A. M.

Dr. A. Orville Dahl : "Chromosome Studies in

Sundew (Drosera)."

Miss M. Catherine Hinchey : "Mitosis in the
Giant Ameba, Chaos chaos Linnaeus."

Dr. A. A. Schaeffer: "Cytoplasmic Division in

Type B of the Giant Ameba Chaos chaos Lin-
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Dr. Jawes A. Miller: "Some Effects of Oxygen
on Polarity in Tubularia crocea."

Dr. Faith Stone Miller and Dr. James A. Miller:

"Some Effects of Strychnine Sulphate on the

Regulation of Hydranth primordia in Tubularia

crocea."

Dr. Horace W. Sfiiiikard: "The Life Cycle of

Moniezia expansa."

Dr. Richard G. Abell and Dr. Eliot R. Clark:

"The Behavior of Living Mammalian Arteri-

oles, Capillaries, and Venules When Exposed
to CO.."

Dr. Richard G. Abell and Dr. Eliot R. Clark : "A
New Method for Studying the pH of the In-

tercellular Substance in the Living Mammal."
Dr. Eliot R. Clark and Mrs. Eleanor Linton

Clark : "The Control of Peripherial Circula-

tion in the Mammal."
Dr. Louis Loeffler : "The Structure of the Liver

Lobule."

Dr. John B. Gavlor and Dr. Ernst Scharrcr: "A
Preliminarv Note on the Innervation of the

Swim-bladder of the Sea-robin."

Dr. VV . Gardner Lynn : "The Origin and De-
velopment of the Thyroid in Eleutherodactvlus,

an Anuran with no Tadpole Stage."

Miss Virginia Mayo : "Some Effects of Mam-
malian Follicle-stimulating and Luteinizing

Hormones in Adult Female Urodeles."
Dr. G. H. Parker : "The Relation of Melano-

phore Responses to Vascular Disturbances."

FRIDAY, AUGUST 27, 2:00 P. M.

Mr. E. P. Hiatt and Dr. J. K. fl". fcn/nson:
"Some Effects- of Chloroform on the Respira-

tory Systems of Yeast."

Dr. Jean Bracket : "The Oxygen Consumption
of Activated and Fertilized Eggs of Chaetop-
terus."

Dr. AL E. Krahl. Miss Anna A'. Krifch and Dr.
G. H. A. Clowes: "Influence of Respiratory

Inhibitors on Stimulation of Metabolism by
Nitro and Halo Phenols."

Dr. G. H. A. Clowes. Dr. M. E. Krahl and Miss
Anna K. J\eltch: "Comparative Response of

Certain Organisms to Substituted Phenols and
Other Respiratory Stimulants and Depres-
sants."

Miss Anna K. Keltch. Dr. M. E. Krahl and Dr.
G. H. A. Clozves: "Stimulation of the Rate of

Cell Division of Arbacia Eggs by Carcinogenic
Hydrocarbons."

Dr. Albert Tyler and Mr. N. H. Horowitz : "The
Molecular Species Concerned in the Action of

Substituted Phenols on Marine Eggs."
Dr. Kurt G. Stern and Dr. Kurt Salomon : "Ovo-

verdin, a Pigment Chemically Related to Visual

Purple."

Mr. Louis-Paul Dugal and Dr. Laurence Jrving:

"The Increase of COn and Docalcification in

Certain Pelecypods."

Mr. E. C. Black and Dr. J. /v. [/'. Ferguson:
"Effect of pH on the Activity of Carbonic An-
hydrase."

Dr. J. K. W. Ferguson, Mr. S. M. Horvath and
Dr. J. A. Pappenheimcr: "The State of Car-
bon Dioxide in the Erythrocytes of Dogfish."

Dr. M. H. Jacobs and Dr. A. K. Parpart : "The
Influence of Certain Alcohols on the Permea-
bility of the Erythrocyte."

Dr. A. K. Parpart. Dr. M. H. Jacobs and Mr. A.
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tions of Oxygen Consumption in Toadfish."
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DROSOPHILA INDUCED BY SUBLETHAL MUTATIONS AND MODIFICATIONS IN
HIGH TEMPERATURE

Professor Harold H. Plough and Philip T. Ives

Department of Biology, Amherst College

During the past four years a series of interest-

ing results of treatment of Drosophila larvae and
pupae with high temperature (36.5 °C.) for brief

periods has been reported by Dr. V. Jolkis. The
chief effects reported are:— (1) an increase in

the total number of mutations, (2) the appear-

ance of a small number of "specific" mutations

with great frequency under special culture condi-

tions, (3) the finding of Dauermodifikationen, or

lasting modifications, which are transmitted

through the female line for several generations,

(4) the production by treatment in successive

generations of a step-by-step series of more ex-

treme allelomorphs of certain genes, which are

thought to give experimental basis for orthogene-

tic evolution. These results were so far at vari-

ance with the experience of other Drosophila

workers that three years ago we began an inde-

pendent series of tests using identical methods in

order if possible to gather data for an independ-

ent judgment. This was especially desirable

since Dr. Jollos has not been able to publish his

complete quantitative data, so that it could be in-

dependently evaluated by other investigators.

Our experimental lines have now niounted up
to a total of about 250,000 heated flies and their

offspring for eight generations, and 100,000 con-

trols from the same series. In all we have iso-

lated and identified from oiifspring of heated flies

44 mutations of all classes, and only 3 from the

controls examined with the same care. A prelim-

inary statement of our results was given in a re-

cent publication (Proc. Nat. Acad. Sciences. May
1934) and the complete account is in press in

Genetics. I may summarize oiu" chief conclu-

sions for comparison with those of Jollos. (1)

Brief exposures of larvae to sub-lethal high tem-
perature causes a six-fold increase in the number
of mutations. (2) A parallel increase in the num-
ber of modifications (non-inherited variations)

was noted, but no Dauermodifikationen were
found. (3) There is evidence from recurrent

mutations that certain genes mutate more fre-

quently than others, but no indication of step-by-

step or "directed" mutations. (4) The chief im-

portance for evolutionary theory would seem to

be that temperature variation in nature is one

causal factor in maintaining a definite mutation

rate.

There are certain unexpected results in our

experiments which have had only brief mention
and which have not been noted by Dr. Jollos.

These are shown by examining the mode of ap-

pearance of the true mutations and the modifica-

tions appearing in the generations following

treatment. Since every fly which showed any
variation whatever was isolated, mated, and the

offspring bred for at least two generations, we
have very exact data for this purpose. When
both male and female parents were heated we
found among the offspring twice as many muta-
tions as when one only—either male or female

—

was the heated parent. The rates are low but the

differences from the controls appear to be sig-

nificant. If we now turn to the modifications we
find that the number—ten times greater than the

mutations—among the offspring of treated fe-

males and two treated parents is the same, while

if the male alone is treated, no increase over the

control ap]5ears. Thus modifications are pro-

duced by treatment of the female parent but not

by heating the male. These differences in the re-

sults appear to prove that high temperature acts

directly on the genes in either female or male
germ cells producing mutations, and on the cyto-

jilasni (of which little is present in the sperm)
producing modifications.

A still more interesting result revealed by our
data is the apparent delayed appearance of both

mutations and modifications. Classification of the

43 mutations identified, by generation after treat-

ment, shows that 8 appeared in the second gener-

ation, 20 in the third, 7 in the fourth, and 8 in

the fifth. Separating these into classes—X linked

lethals, X linked visible recessives, autosomal re-

cessives, and dominants—it is possible to say with
certainty that 14—or 33%—could not have oc-

curred at the time of heating. Yet this 33%
represents an apparently significant increase over

the control. With respect to the modifications

much the same situation is found. The non-in-

herited variations are nearly three times more
numerous than the controls in the second genera-

tion from heated females, and an e.xcess shows
as far as the fifth generation after treatment.

The most probable conclusion from this part of

the work at its present stage is that the heat pro-

duces changes in both genes and cytoplasm. These
changes may result in mutations and modifica-

tions at once, or the effect of the change may be
delayed for many cell generations before reach-

ing a new equilibrium.

(This article is based on a seminar report pre-
sented at the Marine Biological Laboratory on
August 21, 1936).
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KILLING ORGANISMS WITH CHROMIUM AS FROM INCOMPLETELY WASHED
BICHROMATE-SULFURIC CLEANED GLASSWARE

Dr. ( )sr.\R W. Richards

Instructor In Biology, i'alc l' niz'crsitv

Potassium bichromate is an important compo-

nent of mam' of the kilhng and fi.xing fluids of

the biologist as well as of the bichromate-sulfuric

acid mixture often used for cleaning glassware.

Because the bichromate adsorbs to glassware and

is washed out with difficulty it is necessary to

question the danger involved when this mixture

is used to clean glassware intended for use with

living organisms.

Laug' has found that s-diphenylcarhnhydrazide

may be used to determine colorimetrically as little

as one tenth microgram (/^g. = 10" gram) of

potassium bichromate per milliliter of solution.

Different kinds of glassware were immersed in

cleaning fluid for various times and then washed

with seven changes of tap water and three of dis-

tilled water. After this washing Laug extracted

the remaining bichromate and determined the

amount left on the glassware. From his measure-

ments it would be possible with small amounts of

solution to reach concentrations of bichromate of

the order of 0.1 to 1.0 /ig'./ml.

These concentrations of potassium bichrdmate

reduce the growth of a yeast population from 22

to 47 per cent, within 24 hours after seeding and

prevent complete recovery of the population.

Knop's solution containing 0.1 /ig./ml. bichro-

mate caused the killing and blackening of about

one quarter of the filaments of two species of

Spirogyra placed in it. The bichromate is bound

by the injured filaments and its concentration in

the solution is reduced. Recovery of the Spiro-

gyra was then possible and was nearly complete

by 15 days. With 1.0 /ig./ml. only half of the

filaments recovered in the same time. The blue-

green alga Oscillaforia liinosa showed less injury

within 24 hours, but recovery was less complete

as compared to the control cultures in 15 days.

The diatoms and desmids tested were less sensi-

tive to the poison but Raphidium was killed in

1.0 /xg./mL Ijichromate to a sufficient extent to

preclude its use as a test organism under these

conditions.

When the culture fluids are alkaline less bichro-

mate will remain in solution and this is true also

for sea water. Concentrations of 10 fig./m\. and

greater were to.xic for developing Arljacea eggs

1 Laug, E. P., Jour. Ind. & Eng. Chem., Anal. Ed.,

1934, 6:111-112.

in experiments made by Airs. E. N. Harvey.

Until the toxicity of bichromate to other marine
organiijms is known care should be taken to avoid

the possibility of bichromate contamination from
inadequate washing of glassware previously

cleaned by the sulfuric acid-bichromate mixture.

The developing .-tinbylstoma punctatum egg
was the most sensitive material tested. Only one

half of the hatched tadpoles were normal when
the concentration of bichromate was 0.0001

/ig./ml. With greater concentrations no normal

tadpoles occurred. The bichromate penetrates

from a weak solution into the capsule and the in-

jury is greatest at first. The closure of the neu-

ral folds is incomplete and yolk material is ex-

truded. When a concentration of 0.5 /ig./ml. was

reached the capsule is hardened and penetration

of bichromate is delayed and the injury occurred

later at, or just after, hatching. The mortality

at this concentration was 80 per cent, while none

of the controls died. One (tig./ml. hardened the

capsule, delayed hatching, produced kyphotic ani-

mals with hypersecretion of mucus and reduced

gills. These amounts of bichromate might occur

when glassware was cleaned in cleaning solution

and only washed ten times. Further details of

the experiments will be published elsewhere.

Small nearly closed microrespiration vessels

(Warburg, etc.) and other forms of dish that are

hard to wash should receive especial attention to

prevent traces of bichromate remaining that

would influence living organisms. Laug recom-

mends successive periods of at least 15 minutes in

boiling water to remove the bichromate. Hot
water is three times more efficient in removing

the bichromate than is cold water.

Unless it is known that the washing is suffi-

ciently complete or that the organisms used are

not affected by the amount of bichromate remain-

ing it would seem better to avoid the use of the

sulfuric acid-potassium bichromate mixture. Ten
per cent, nitric acid is a good cleaning mixture

and its components are volatile. Another good

cleaning fluid is 1 - 5 per cent, trisodium phos-

phate. The use of a brush and a good soap, such

as Sapolio, will give a clean surface on most

dishes that will take an even film of water. Pi-

pettes and other vessels too small for a brush may
be cleaned with the less toxic compounds.
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THE EFFECT OF SOME OXIDATION-REDUCTION INDICATOR DYES (PHENOL
INDOPHENOL) ON THE EYES AND PIGMENTATION OF NORMAL AND

HYPOPHYSECTOMIZED AMPHIBIANS
Dr. Fraxk H. J. FiGGE

Associate Professor of Anatomy, University of Maryland Medical School, Baltimore. Md.

In a series of experiments between 1926 and
1929, Margaret R. Lewis and Warren H. Lewis
demonstrated that certain dyes inhibited the ac-

tivity of tumor-producing substances. In 1929,

Jessica Lewis attempted to determine the effect of

these dyes on the growth rate of Rana sylratica

eggs. She found that the dyes had no apparent

effect on growth or differentiation, but the tad-

poles that had been raised in sokitions of indophe-

nol dyes exhibited a marked pallor of the skin and
loss of the pigmented layer of the optic cup.

The discovery of the remarkable effect of these

dyes was regarded as a new key to some of the

secrets of the biology and biochemistry of pig-

ment formation. This is a report on a few of the

preliminary steps that have been taken to use this

discovery to add a few more facts to our knowl-
edge in this most fascinating field. In addition, it

was hoped that the dyes could be used to produce
pigment-free animals which would facilitate mak-
ing direct observations on blood vessels and
nerves in living salamanders.

In 1933, I found that the dyes were not quite

as effective in producing loss of pigment in Ain-
biystoma punctatum as they were in Rana pipiens.

In 1935, phenol indophenol and orthoci"esol indo-

phenol were tested on a series of six different

kinds of amphjbian eggs in an attempt to gain

some understanding of the mechanism of action

of the dyes. The dyes were tested on normal and
hypophysectomized Amblystoma punctatum, black

and white Mexican axolotl, Necturi, and bullfrog

eggs. The hypoph}'sectomies were performed be-

tween the Harrison stages 30-37. The animals
were placed in the dye solutions shortly after this,

or near the hatching stages and kept there con-
tinuously for a period of three months. In the

beginning, two concentrations of each dye were
used : 1 :500,000 and 1 : 1,000,000. As the animals
grew, it was necessary to increase the concentra-
tions. Dye solutions were changed daily, and
during the last half of the experiment, twice daily.

From a study of the relative sensitivity of the

salamanders to the dye, it was evident that the de-

gree of sensitivity paralleled the metabolic rate.

The higher the metabolic rate, the less sensitive

the animal, and less effective the dye.

In my 1933 experiments, it was noted that the

pallor produced by some of the dyes in salamander
larvae bore a striking resemblance to the pallor

produced by hypopliysectomy. It was thought
that the dye might possibly be producing its effect

by some action on the hypophysis. In hypophy-

sectomized Amblystoma punctatum larvae, the

melanophores in the margin of the tail fins con-

tain considerable melanin which is widely dis-

persed so that the margin of the tip of the tail ap-

pears black. The dyes eliminated the pigment
from the tails of these animals proving conclusive-

ly that the dyes do not exert their influence on the

melanophores through any intermediate effect on
the hypophysis or its products.

To test the possibility that tliere might be a re-

lationship between the rate of decolorization of

the dyes and the tendency to form pigment, the

eggs of black and white axolotl were placed in dye
solutions. It was supposed that if the rate of de-
colorization of the dyes depended on the rate of

pigment destruction or elimination that the dyes
would not be decolorized as rapidly by the white
axolotl. They decolorized the dyes, however, as
rapidly as the black axolotl. The rate of decolor-
ization of the dye was, therefore, not related to the

rate of pigment destruction.

The dyes were tested in Necturus, because
Necturus resembles certain cave salamanders that

exhibit eye and pigment defects not unlike those
produced by the indophenol dyes. With Nectu-
rus, concentrations 1/5 as strong were necessary
because of the toxicity. Even in these relatively

weak solutions, the dye was more effective in

eliminating the pigment in Necturus than in any
other type of larvae tested.

Mrs. Lewis described the eye defects produced
by these dyes in tadpoles as a loss of the pigment-
ed layer and a collapse or folding of the retina.

Due perhaps to more prolonged and intensive

treatment of the more susceptible Mexican axo-
lotl, greater eye defects resulted. These defects

involve not only the retina and the pigmented
layer of the eye, but also the scleral cartilage, lens

and cornea. The cells comprising these structures

seem to lose their polarity or are unable to orient

themselves in the usual way. There is no uni-

formity in the susceptibility of the eyes to dye ef-

fects. Even in the same animal, one eye may
show more marked changes than the other. Ex-
tremely defective eyes resulting from treatment
with indophenol dyes have been observed only in

tadpoles and Mexican axolotl. The eyes of Am-
blystoma punctatum seem to be much less sensi-

tive to the dyes.

(This article is based upon a seminar report pre-
sented at the Marine Biological Laboratory on
August 11, 1936).
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IDLEDAY SCHOLARSHIP CARNIVAL

A Carnival exceeding in magnitude and variety

any that has ever been held on the Cape will take

place on Labor Day in Woods Hole for the bene-

tit of The Collecting Net Scholarship Fund
and The Woods Hole Log Scholarship Associa-

tion. Although there will be preliminary dances
and a banquet, the main events will take place on
Labor Day when an elaborate fair will be erected

in the Woods Hole baseball park. Besides the

booths and other features of the Midway, there

will be street dancing, a beauty contest, baseliall

games, concerts, performances by local talent, auc-

tions, and numerous other attractions.

The Idleday Scholarship Carnival, as it has

been named, is being staged for the benefit of the

two scholarship funds by a group of individuals

who believe in the purpose of these organizations,

the education of young people, both in collegiate

and research lines. The work of these two funds
is too well known for repetition. Thousands of

dollars of scholarships have been provided not

only for investigators at the Marine Biological

Laboratory, but also for deserving residents of

Woods Hole to assist them in carrying on their

education.

Meetings have already been held of the persons
interested in the affair and the work of organiza-

tion is under way. Anyone who is interested in

furthering the success of the carnival is invited to

assist. Volunteers for any phases of the produc-
tion will find their ideas and talents welcome.
Offices have been set up in the Community Hall
in Woods Hole to form headquarters for the com-
mittees working for the Carnival. Anv who wish
to help are invited to call there.

Another form of assistance is open to those who
are able to do so. Stock in the carnival is for sale

at $10.00 a share. Financial success will result in

the refund of the amount plus SOc per share.

Losses, if an)', will be borne by the shareholders.

Many peojile of course cannot undertake to invest

a full ten dollars, but if they wish to support this

charitable undertaking they can do so by purchas-
ing a share in groups of five or ten.

Imre Turo, private docent in the Anatomical In-

stitute of the University of Debreczen, Hungary

;

and Rockefeller fellow at Columbia University.

Dr. Toro was born in 1900 in Debreczen, Hun-
gary. He attended the L'niversity of Budapest

and received his M.D. from the Lhiiversity of

Debreczen, where he is now teaching histology,

embryology and gross anatomy.

In 1929-30 a fellowship from the government
made it possiljle for him to work with Dr. Man-
gold at the Kaiser Wilhelm Institut fiir Biologic

in Berlin. There he conducted experiments in

histology and embryology. In histology he worked
on intestine resorption, heart muscle regeneration

and on the transformation of the cell potentialities

in tissue culture. His experiments in the field of

embryology were on lens regeneration.

In September 1936 he came to Columbia Uni-
versity as a Rockefeller fellow in the department

of anatomy, where he worked on medullary plate

induction in mammalian embi-yos.

In Woods Hole Dr. Toro is working on two
prolilems ; the mechanical influence in tlie gastru-

lation of sand dollar eggs and on lens regenera-

tion in fundulus embryos.

In September he will return tn Cdhimhia where
lie will remain until Christmas when he plans to

return to Hungary.

August 6, 1937.
To The Editor:

It is a pernicious tradition that the Nominating
Committee of the M. B. L. Corporation automatical-
ly renominate all of the eligible Trustees whose
previous terms have expired. At present a Trustee
must die, become emeritus, or be absent for two
years before a vacancy occurs. In the latter case
the Trustees have it over the U. S. Supreme Court,
but strong sentiment favors renomination of the
prodigal. As matters now stand the five members
of the Nominating Committee really appoint for life

as many Trustees as there are vacancies, caused by
death or graduation. It is true that the appoint-
ments are nominally for a term of four years, but a
study of the record will show that actually it is for
life.

There is, of course, something to be said for the
renomination of experienced Trustees. However, it

is entirely possible (even probable) that among the
Corporation membership there are others who would
represent adequate geographical distribution; adver-
tising qualities; active and fundamental research;
and who would have the interests of the Marine
Biological Laboratory at heart to an even greater
extent than some of those who appear annually only
at the time of the Lobster dinner.

The nomination of Dr. Armstrong is highly to be
commended. The other seven re-nominations may
be the best possible. Nomination seems to mean
election and the tradition of automatic re-nomina-
tion alone is called into question.

Sincerely,

CORPORATION MEMBER
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ITEMS OF INTEREST
PRESENTATION OF THE YALDEN SUNDIAL
The Yalden Sundial, which has been the sub-

ject of much comment on the waterfront this sum-
mer, was formally presented last Monday to the

Marine Biological Laboratory. Dr. Harold C.

Bradley, representing Mr. Charles R. Crane, the

donor, who was absetit on account of illness, gave
a speech donating the sundial to the Laboratory.
Dr. Edwin G. Conklin accepted the gift for the

Laboratory, while Dr. Frank R. Lillie presided.

The ceremonies were to have been held out-

doors, but owing to rain they were held in the

M. B. L. auditorium. The audience, some of

whom came dressed in oilskins prepared for out-

door exercises, was composed of trustees and in-

vited guests.

Dr. Lillie, in opening the ceremonies, spoke
briefly of J. Ernest G. Yalden, the designer of the

sundial, who died in February soon after he had
completed his part of the project.

Dr. Bradley explained how the sundial came to

be built. A grandson of Mr. Crane had become
interested in astronomy and in furthering this in-

terest Mr. Crane had become acquainted with
Professor Yalden. As a result of this friendship

the idea for constructing a sundial was developed.
In closing his remarks, Dr. Bradley said: "Mr.

Crane said to me last night
—

'I wanted to have
here a souvenir of Professor Yalden—something
that would give us a glimpse into the marvelous
precision of his mind and a reminder of his happy
spirit—his interest and love for Woods Hole.' I

should like to add to this statement. In tendering
this monument to the Laboratory in behalf of Mr.
Crane, I shall always think of it as a souvenir of

these two men in happy collaboration—a reminder
of the warm friendship of which it is in fact the

fruition ;—a symbol of their mutual regard and
love for this community of scientific workers
which constitutes the Marine Biological Labora-
tory."

Dr. Conklin, in accepting the Sundial, briefly

reviewed the interests of Professor Yalden and
then described the Simdial.

M. B. L. CLUB NOTES
On Thursday evening, August 26, Mr. Ralph

M. Pearson spoke in the Community Hall on
"Modern Art and Its Meaning to the Commun-
ity," This lecture was one of a series which the

M. B. L. Club is sponsoring so that it may at least

in ]iart repay the Marine Biological Laboratory
the cost of reroofing the clubhouse. On \Vednes-
day evening September 1 the Club is sponsoring

a lecture to be given by Theodor Dreiser.

On Monday, August 30 the Club will hold its

usual phonograph concert. The program includes :

The Triangle Concerto (for the piano) bv Liszt.

Franck's Variations Symphonique and Brahms'
Symphony Nimiber 4.

.At the meeting of the board of trustees of the

Marine Biological Laboratory held on Tuesday,
August 10, unanimous approval was given to the

enclosed expression of appreciation of Dr. Jacobs'

services to the Laboratory.

"The Trustees have learned with great regret

that Dr. Merkel H. Jacobs finds it necessary to

resign from the Directorship of the Marine Bio-

logical Laboratory after twelve years of service in

that position. His eminence as investigator and
teacher has been reflected in the high standards in

research and instruction which he has maintained
in this Laboratdry. His fidelity to all the details

of administration, his unselfish cooperation with
all who have needed his assistance, his good judg-
ment and equanimity in important and often try-

ing circumstances have never failed and the re-

sults are shown in the splendid record of the Lab-
oratory during his administration. We recognize
the reasonableness of his request to be relieved

now of these obligations in order to devote his

time more fully to his research and we are as-

sured of his continued interest in the Laboratory
and devotion to its welfare."

Dr. and Mrs. Thomas B. Gr.we have been
visiting Professor and Mrs. Caswell Grave in

their home on High Street, Woods Hole. They
arrived on August 22 and plan to stay until after

Labor Day. Dr. Thomas Grave is one of the few
who have rowed from \\'oods Hole to New York
in an open row boat.

Woods Hole is rejoicing that Professor Robert
Chambers, Zoya Zarudny and Jennie Massaro
have returned from their extended visits to the

Cape Cod Hospital.

Miss Anna Betty Clark, who received her
M. a. degree in zoology last June from Columbia
University has been given an assistantship in zool-

ogy at Manhattenville College.

CURRENTS IN THE H(

At the following hours (Dayli
Time) the current in the Hole ti

from Buzzards Bay to Vineyard S

Date A. M.

August 29 10:33
August 30 11 :39

August 31 12:23
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NOTES AND NEWS FROM M. B. L. CLASSES

BOTANY CLASS NOTES

And so time flies. From brown algae the

trend of study has tin-ned to red, (Rhodophy-
ceae). Ahhough this is not a course in artistic

appreciation, still we have to stop to admire our
algae problems from the esthetic point of view.

Turning the high pov^'er on these elaborate forms
we are still greater admirers of the morphological

beauty we behold. However, for pure observa-

tion the delicate art of sectioning must be ac-

quired. A cross section of a fingernail is not in-

frequently added to the transverse view of the

a.xis of the plant.

We have taken to the waves for our field trips.

If the algae can brave the surf so can we and so

we did. Although the rudder broke delaying us
on our rough course we arrived at Penikese last

Thursday liefore the change of tide. A picture of

the class sitting on the rocks grabbing at frag-

ments borne in by the tide would be a choice ad-
dition to Life. Beach-combers would hardly

cover the subject. Three-thirty the next morning
saw the last weary members of the class leaving

their cherished mounts for the press. We are all

approaching the sixty-fifth mark in the collection

scale with one hundred specimens as our goal.

This week we pray for calm weather for a-

dredging we shall go. The weather shall say
whether we shall get sea-sick or no. An all day
trip aboard the Nereis shall be our test. If the

test is successful the lights will be burning bright
in the late evening and so our collection shall in-

crease in bulk.

And so now back to cross sectioning with one
eye on a rusty razor blade and the other turned
in search of a slight break in the sky,—/. P. H.

INVERTEBRATE CLASS NOTES

The gods that have hitherto smiled benevolent-
ly on the Invertebrate class of 1937 have failed to

break the North Falmouth jinx. For the last five

years the trip planned to that locality has been
cancelled due to bad weather. Before this our
luck held in full force for three all day field trips.

It was a week of firsts. The Lagoon Pond
Bridge trip gave us our first glimpse of Mardia's
Vineyard and the Hadley Harbor trip, our first

experience with real mud. On the way to Cutty-
hunk, we had our first taste of open sea. It was
also a week characterized by the finding of several
forms not seen for several years and the exhibi-
tion of the forms collected at Hadley Harbor on
the tables in the main laboratory.

All felt the urge to applaud Dr. Hadley's
Wednesday lecture on marine biology but were
eager to follow Dr. Matthew's soothing voice ex-
plain how lateral torsion and ventral flexure

change the misguided snail's morpholdgical left to

his topographical right.

We also had our troubles doing in the three as-

signed hours the thirty hour or so dissection of

Busycon, but midnight snacks with coffee and tea

served in finger bowls helped out considerably.

Cumingia, although elaborate precautions were
observed, simply failed to do the expected the first

day, but on the second, wider Dr. Matthew's

watchful eye and a policy of all other hands off, it

liroducefl eggs and lively embryos in the afternoon

which promptly died during the dinner hour be-

fore many had a chance to observe them.

Those fortunate ones on the Nereis Saturday

had a taste not only of spray, but of real boat

racing when the two Endeavors, the Yankee and

the Ranger were seen under full sail. The staunch

little Nereis followed the racers for over half an

hour and was for some time within a few hun-

dred yards of the Yankee and one of the En-
deavor.

The surface nervous system of Ensis, the razor-

shell clam ; the azure eyes of Pecten, the constant-

ly varying colors of Loligo, the squid, and the

midafternoon consum]">tion of the sandwiches pre-

jjared for the postponed field trip all served to

keep the laboratory full of jovial and interested

invertebrates all through this week.

MACHINE TO RESTORE LIFE!
Special Cable to The New Turk Times, July IS, 1937

London, Sunday, July 11.—Colonel Charles A.
Lindbergh and Dr. Alexis Carrel have gone beyond
their "artificial heart" and have designed machines
to test Di-. Carrel's theory that the life of living

organs may be restored, The Sunday Express said

today.
In an article purporting to explain Colonel Lind-

bergh's secret visit to Dr. Carrel on a lonely island
off Brittany last week, the newspaper said that the
flier needed to fit one of the most important parts of
the new machine.

Dr. Carrel will use the machine, it went on, to
take various living organs such as glands, kill them
by drying them and then bring them back to life.

The scientist hopes a secret process will permit him
to restore organs any time he chooses in exactly the
same state as when they were taken from the body,
it was declared.
"The main development of this experiment, if it

succeeds," The Sunday Express said, "may mean
that an animal that has been apparently dead for
years can be brought back to life in exactly the
same condition as it was when life was suspended

—

no older and in perfect health."
Recalling that Dr. Carrel has previously predicted

that in the future human beings may have anima-
tion suspended at any period they desire and then
return to life, the article said that an improved
model of the artificial heart, enabling him to keep
alive a brain removed from an animal, formed part
of the new machine.
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DEPARTMENT OF PUBLICATIONS

AN INTRODUCTION TO COMPARATIVE BIO-
CHEMISTRY. By Ernest Baldwin. With a fore-
word by Professor Sir F. Gowland Hopkins. Page.s
xviii and 112. The Macmillan Company and Cam-
bridge University Press. 1937. Price $1.50.

The reviewer has found this Httle book ver)'

interesting and stimulating and he feels sure that

students of biochemistry, physiology and zoology

will do well to read it. For it lays clearly before

one what the author believes to be the problems
which organisms had to face when confronted

with the necessity of adapting themselves to new
environments, such for example as passing from
water to land, or from sea to fresh water or the

reverse, or from swamp to arid conditions ; the

way in which it appears that the problem was
solved.

Chapter I, for example, deals with the coloniza-

tion of fresh water and the ionic composition of

the blood of sea and fresh water animals : Chap-
ter II. with the way osmotic independence was
attained : Chapter III, with the colonization of dry
land. The odier chapters consider the various

forms of nitrogen metabolism characteristic of dif-

ferent types of animals ; respiratory pigments and
respiratory catalysts. .Ml this makes a very at-

tractive lot of questions, problems and facts.

The foreword by Professor Hopkins expresses

in pleasant terms, characteristic of the man, some
of the main problems of biochemistry as yet but

little investigated which are pressing for solution

before the problems of development, inheritance

and evolution can be understood. These problems
are not considered in the usual medical courses of

biochemistry owing to the pressure of the more
purely utilitarian and medical aspects of the sub-

ject and the brief time possible to devote to bio-

chemistry in the medical curriculum of today.

In the Preface the Author explains that he has
sought not to present a thorough treatment of the

general subject of comparative biochemistry but

to stimulate the interest of students bv presenting

to them certain few selected aspects of the prob-

lem.

It is a reproach to our universities that the

great subject of biochemistry has received so little

and such half hearted support. It argues a colos-

sal stupidity on the part of the leaders of medical
education tliat so small a proportion of the time
of the medical curriculum is devoted to the sub-

ject. The fact of the matter is that the chemical
resemblances and differences of various species of

animals and plants are just as important, or even
more important, than anatomical differences. No
real understanding of the mechanisms of inheri-

tance and evolution will be possible until the

chemical resemblances and differences are known.
If this book will stimulate interest in this most im-

portant and almost wholly neglected field, as it

will help to do, it will have fulfilled a very impor-

tant function.

The reviewer believes that a more ol)jective and
less teleological handling of the material would be

advantageous for a scientific presentation, al-

though the teleological no doubt will be more in-

teresting for the general reader and may indeed in

the long run prove to be the more correct. The
materials are presented in the first half of the

book as problems which animals had to solve in

order to survive in new environments. We know
so little of the real course of evolution in any one
form and the circumstances which led to that

evolution that we cannot be sure that these were
the particular problems, the solution of which led

to some modification of integument, or kidney, or

nitrogen excretion which we find in the animals at

present inhabiting that environment. For that

reason it appears to the reviewer that a more ob-

jective description of things as they now are

would be scientifically more accurate and in the

long run far more satisfactory to the author.

There are one or two comments which might be

made and which are omitted concerning the com-
position of sea water. For example it has seemed
to the reviewer that in the glacial epochs, with

the water distilled and condensed as ice on the

land so that the level of the sea was several thou-

sand feet below its present level, there must have
been a great concentration of salt in the sea water
remaining. Also when the glaciers were melting

and oin" rivers many times their present size there

nuist have been violent changes in osmotic prop-
erties in the mouths of these rivers and surround-
ing oceans. At the arctic and antarctic the melt-

ing of the ice, which must have deplaced much
sea water at the poles, must have made brackish

water at the poles.

On page 21 it is stated that the laws of osmosis
require that water shall pass from the weaker to

the stronger of two solutions. Of course scien-

tific laws require nothing at all. They are simply

statements of generalizations and while the author
knows this perfectly well, it would be better to

avoid expressions which seem to imply that natu-

ral laws have some power of action or control.

On page 35 it is implied that the kidney is the

main method of removing ammonia from the

blood. On the same page it is stated that the

evolution of a large and complex brain was pre-

cluded in the insects 'for reasons of space," but not

in the vertebrates. The reviewer can see no rea-

son why it was more 'precluded' in the one case

than in the other. There is an amusing slip of

the pen, although the meaning is quite clear, in

the statement 'that a given blood will be efiicient

if it reacts reversibly with oxygen and the ;; of
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Hill's equation is greater than unity.' etc. We
shudder to tiiink how inefficient it would have
been if Hill had not lived and the ii a zero!

But it is impossible to write a book without
errors, as the reviewer knows from hard experi-

ence and these little slips do not aff'ect the real

value of the book. Perhaps they enhance that

value, for it is always pleasant to discover that

others, as well as one self, can make mistakes. It

gives one a friendly feeling for the author.

The reviewer heartily recommends the book
as informative within its limits, stimulative and
most interesting ; these are qualities good books
have. —Albert P. Mathnvs

SOME BOOKS IN BIOLOGY PUBLISHED BETWEEN SEPT. 1, 1936 - SEPT. 1, 1937

Baldwin, E. Introduction to Comparative Biochem-
istry. (1937) Macmillan. $1.50,

Barnes, T. C. Textbook of General Physiology.
(July 1937) Blakiston. $4..50.

Barnhart, P. S. Marine Fishes of Southern Cali-
fornia. (1936) California. $4.00.

Best, C. H. and Taylor, N. B. Physiological Basis
of Medical Practice. (Jan. 1937) Wood. $10.00.

Bose, Life Movements in Plants. Longmans, Green.
$7.20.

Boyd, W. An Introduction to Medical Science.
(1937) Lea & Febiger. $3.50.

Bremer, J. L. Textbook of Histology. 5th ed. (July
1936) Blakiston. $6.50.

Cajal, Ramony. Recollections of My Life, trans. E.
H. Craigie. (1937) Pennsylvania. $5.00.

Cannon, W. B. and Rosenbluth, A. Autonomic Neu-
ro-Effector Systems. (1937) Macmillan. $4.00.

Curran, C. H. & Kauffeld, C. Snakes and Their
Ways. (1937) Harper. $3.50.

Darlington, C. D. Recent Advances in Cytology.
2nd ed. (March 1937) Blakiston. $6.00.

Davison, A. Mammalian Anatomy. 6th ed. (Feb.
1937) Blakiston. $3.00.

Detwiler, S. R. Neuroembryology, an Experimental
Study. (1936) $3.75.

Ditmars, R. L. The Reptiles of North America.
(1936) Doubleday, Doran. $6.75.

Downing, E. R. and McAtee, V. M. A Learning
Guide in Biology. (1937) Lyons & Carnahan.
92c.

Erlanger, J. and Gasser, H. S. Electrical Signs of
Nervous Activity. (Dec. 1936) Pennsylvania.
$3.50.

Fieser, L. F. The Chemistry of Natural Products
related to the Phenanthrenes. 2nd ed. (1937)
Reinhold. $7.00.

Frobisher, M., Jr. Fundamentals of Bacteriology.
(Jan. 1937) Saunders. $3.25.

Fuertes, L. A. and Osgood, W. H. Artist and Nat-
uralist in Ethiopia. (1936) Doubleday, Doran.
$5.00.

Guyer, M. F. Animal Biology. (1937) Harper. $3.75.
Hauber, U. A. and O'Hanlon, M. E. Biology. (1937)

Crofts. $3.90.

Heilbrunn, L. V. Outlines of General Physiology.
(July 1937) Saunders. $5.00.

Hentschel, A. J. and Cook. Biology for Medical
Students. (July 1937) Longmans^ Green.

Hesse, R. Ecological Animal Geography, trans.
Alle & Schmidt. (1937) Wiley. $6.00.

Hill, C. Manual of Normal Histology and Organ-
ology. (Jan. 1937) Saunders. $3.50.

"

Hill, A. F. Economic Botany. (1937) McGraw-Hill.
$4.00.

Holmes, E. G. Metabolism of Living Tissues
(1937) Macmillan. $2.50.

Holmes, S. J. General Biology, rev. ed. (May 1937)
Harcourt, Brace. $3.50.

Kahn, R. L. Tissue Immunity. (1936) Thomas.
$7.50.

Kenoyer, L. A. and Goddard, H. General Biology.
(1937) Harper. $3.50.

Kopaczewski, W. Traite de Biocolloidologie. (1937)
Gauthiers-Villiers.

Kuntz, A. A Textbook of Neuro-Anatomy. (1936)
Lea & Febiger. $6.00.

Landsteiner, K. The Specificity of Serological Re-
actions. (1936) Thomas. $4.00.

Lindsey, A. W. The Science of Animal Life. (Jan.
1937) Harcourt, Brace. $3.75.

Little, M. E. Structure of the Vertebrates (May
1937) Farrar & Rinehart. $3.00.

Loomis, W. E. and Shull, C. A. Methods in Plant
Physiology. (1937) McGraw-Hill. $4.50.

Mayer, J. The Seven Seals of Science. (1937) Ap-
pleton-Century. $3.00.

Miall, Chemistry, Matter and Life. (July 1937)
Longmans, Green.

Page, I. H. Chemistry of the Brain. Thomas.
Parker, G. H. Color Changes in Animals in Rela-

tion to Nervous Activity. (1936) Pennsylvania.
$1.50.

Pincus, G. The Eggs of Mammals. (1936) Macmil-
lan. $3.75.

Robbins, W. W. and Ramaley, F. Plants Useful to
Man. (May 1937) Blakiston's. $3.50.

Shyrock, R. H. The Development of Modern Medi-
cine. (Nov. 1936) Pennsylvania. $4.00.

Sloan, E. P. The Thyroid. (1936) Thomas. $10.00.
Stanford, E. E. General and Economics Botany.

(1937) Appleton-Century. .$4.00.

Starling's Principles of Human Physiology, rev. by
C. L. Evans. 7th ed. (1936) Lea & Febiger.
$8.75.

Thompson, J. A. The Outline of Science. Putnam's.
$3.95.

Verzar, Fritz, and McDougall, E. J. Absorption
from the Intestine. (1936) Longmans, Green.
$9.00.

Walford, L. A. Marine Game Fishes of the Pacific
Coast from Alaska to the Equator. (1937) Cali-
fornia. $5.00.

Walton, E. P. and Foss, P. E. Social Biology. (May
1936) Blakiston's. $1.65.

Werner, A. A. Endocrinology. (1937) Lea & Febi-
ger. $8.50.

In Preparation

Craig and Faust. Clinical Parasitology. Lea & Feb-
iger.

Dobzhansky, Th. Genetics and the Origin of Spe-
cies. Columbia.

Steel. Biological and Clinical Chemistry. Lea &
Febiger.

Watson, E. L. G. Mysteries of Natural History.
Stokes. $1.75.

White, G. Textbook of General Biology, rev. ed.
Mosby.
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THE CHORAL CLUB CONCERT

The Woods Hole Choral Club gave its eleventh

annual coneert at the Community Hall last Mon-
day evening before a large and enthusiastic audi-

ence. Under the direction of Ivan T. Gorokhoff,

who has been conductor of the Club since its in-

ception, it presented a varied program of eleven

selections, both light and serious. Mr. Millard

W. Bosworth sang solos in two of the numbers.

The first part of the program consisted of music
in a serious vein. It opened with a selection from
one of Gluck's operas, "From the Realm of Souls

Departed." This was followed by "Cantate Dom-
ino." an example of seventeenth century Latin

music. The last two numbers were selections

from the Russian liturgy.

The second part was composed of various types

of music. It opened with a sixteenth century

Italian tune, "One Smiling Summer Morning."
A series of English and Scotch folk songs fol-

lowed, in one of which, "Ca' the Yowes," Millard

W. Bosworth was the soloist. The program end-

ed with the Russian song, "The Gypsy," by Zolo-

tariefif.

The president of the Choral Club is Dr. Eliot

R. Clark, professor of anatomy at the University

of Pennsylvania and a research worker at the Ma-
rine Biological Laboratory here. The secretary-

treasurer is Dr. Charles Packard, assistant pro-

fessor of zoolog)' at Columbia Lhiiversity and
clerk of the Marine Biological Laboratory Cor-
poration. The accompanist was Galina Gorokhoff
and the librarian was Boris Gorokhoff.

Sopranos taking part were Dorothy Birkett,

Mrs. Jean Brachet. Lois Hutchings, Florence
Hackett, Mrs. Rosa Jenkins, Anne Kidder, Mrs.
W. Gardner Lynn, Mrs. Lawrence Saimders and
Odette Secat ; altos, Jane Bridgman, Mrs. Eliot

R. Clark, Miss Peggy Clark, Alice O. Curwen.
Katherine Hawley, Elizabeth Painter and Mrs.
Warbasse; tenors, Richard G. Abell, Millard W.
Bosworth. S. H. Liljestrand, W. Gardner Lynn,
Philip H. Mitchel and Roland Walker; basses.

W. W. Ballard. Floyd E. Chidester. Eliot R.
Clark, B. I. Gorokhoff. Edwin Linton, A. J. Mar-
shall, Charles Packard and Arthur Truslow.

The program : Part one, "From the Realm of

Souls Departed." Christoph Gluck ; "Cantate
Domino." Hans Leo Hassler : "Cherubim Song,"
G. Musitcheskoo ; "Hear My Prayer," A. Ark-
hangelsky ; solo by M. W. Bosworth.

Part two, "One Smiling Summer Morning."
Phillipe Verdelot: "Matthew, Mark. Luke and
John," English Folk Song; "Peggy Ramsay,"
English Folk Song ; "Ca' the Yowes," Scotch

Folk Song; solo, M. W. Bosworth; "The Old
Woman and the Pedlar," English Folk Song

;

"The Brook," A. Arkhangelsky ; "The Gypsy,"
W. Zolotarieff.

DATE OF LEAVING FOR INVESTIGATORS

Alley, Armine res. asst. genet. McGill. CM 4. Aug. 9.

Andersch, Marie A. July 30.
Andrew, W. Aug. 4.

Armstrong. P. B. Aug. 21.
Bailey, P. L., Jr. Aug. 19.
Ballentine, R. July 27.
Bauer, K. F. July 26.
Beadle, G. W. Aug. 10.
Benoit, J. prof, agrege d'hist. Stra.sburg Med.

(France). L 30. July 20.
Bogdanovitch, S. B. Aug. 20.
Brisbin, G. W. T. Aug. 8.

Brown, D. E. S. asst. prof. New York Med. Br 214.
July 6.

Claff, C. L. Aug. 3.

Commoner, B. Aug. 21.
Copeland, D. E. Aug. 10.
Culbreth, Sarah E. Aug. 11.
Dethier, V. G. Aug. 4.

Dorris. Frances. July 30.
Fisher, K. C. Aug. 17.

Goodrich, H. B. Aug. 11.
Henshaw, P. S. Aug. 1.

Hess, W. N. Aug. 19.

Hibbard. Hope Aug. 17.
Hiestand, W. A. July 28.
Hodge. C. Aug. 3.

Horvath, S. M. Aug. 12.
Hughes, Elizabeth Drumtra Aug. 10.
Hughes. R. D. Aug. 10.
Hunninen, A. V. Aug. 11.
Kreezer, G. July 17.
Kritzler, H. Bard CM 25. June 29.
Law, L. W. Aug. 2.

Miller, Faith S. July 24.
Mundt. G. H.. Jr. Aug. 9.

Netting, M. G. Aug. 18.
Olson, M. Aug. 21.
Patrick. Ruth Aug. 3.

Pollister, A. W. July 29.
Ricci. Nelda I. July 30.
Richards. O. W. Aug. 19.
Riehl. Doris Aug. 7.

Ritchie, L. S. Aug. 3.

Robeson. J. M. July 31.
Russell, Alice M. July 30.
Salomon, K. Aug. 8.

Sawin. H. J. Aug. 7.

Scharrer, Berta Aug. 9.

Seharrer. E. Aug. 9.

Schotte. O. E. July 27.
Scott, A. C. Aug. 8.

Shannon, J. A. July 21.
Shapiro, H. res. asst. phys. Princeton. Br 115. June

Shaw, I. Aug. 7.

Snider, R. S. Aug. 9.

Solandt, D. Y. July 26.
Solberg, A. N. Aug. 14.

Steinbach, H. B. Aug. 21.
Stoudt. H. N. Aug. 11.
Thornton. C. S. Aug. 20.
Turner, Abby H. Aug. 10.
Worley. Elizabeth Kinney July 19.
Worley, L. G. July 19.

Young, Dixie July 30.
Yntema, C. L. Aug. 13.
Zwilling, E. July 6.

Miss Rebecca Davis, who has spent a fortnight
in Woods Hole for the last several summers (she
is a cousin of Dr. Hannah Croasdale) is spending
the summer visiting different galleries in Europe.
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THE SUBMARINE CANYONS OF THE CONTINENTAL SHELF
(Continued from page 212)

Grand Canyon region shows many e.xcellent ex-

amples of this kind.

When all the evidence which we have at pres-

ent is weighed the question still remains an open

one. There is no really satisfactory evidence to

explain the origin of these extraordinary features.

All the theories and explanations that have been

put forward are open to serious objections. It

would appear well-nigh impossible to raise the

continental margins to the amount which is re-

quired and to do it uniformly over the world. On
the other hand, submarine currents do not appear

adequate either. Except for a better knowledge of

the configuration of these topographic features

and for the dating of their time of formation, they

remain as much of a mystery as they were when

they were first charted.

(This article is based on an evening lecture given

at the Marine Biological Laboratory on August 20).

QUAKER CREED IN RELATION TO SCIENCE

Recently workers at the Marine Biological Lab-

oratory received a statement of the philosophy of

the Religious Society of Friends (the National

Quaker organization) in the form of a letter ad-

dressed "To the Scientifically Minded." It bore

the signatures of Dr. Jesse H. Holmes, Professor

of Philosophy, Swarthmore College; Dr. Roscoe

Pound, Deanof Harvard Law School ; J. Russell

Smith, Professor of Economic Geography, Colum-

bia University ; Thomas A. Jenkins, Professor of

the History of the French Language, University

of Chicago; and Albert T. Mills, Professor of

History and Political Science, James Milliken

University.

For a large number of people of Christendom,
especially for those trained in scientific thinking, the

great organized Christian churches are failing to

supply the needed religious element. The trend of

our time is scientific. It is impossible for a religion

which ignores or opposes this tendency to sei've the

purposes of all who receive modern education.

Most of the churches through their official bodies

insist upon the Apostles or the Nicene Creed, the

inerrancy of the Bible, the virgin birth of Jesus, and
the verity of the miracle stories of the old and new
Testament, as essentials of belief. This letter is not
addressed to those who are satisfied with such a

creed; it is rather for any who have not found reli-

gious satisfaction.

This letter calls your attention to the Religious
Society of Friends, commonly called Quakers. This
society makes no claim to be a church in the sense
of assuming authority to settle questions of doc-
trine or of historic fact. We are a society of friends

whose members owe each other friendliness, and
claim no authority one over another. We have no
formal creed, and such unity as we have—and we
have a great deal—is due to the fact that reasonable
minds working on the same materials are likely to

arrive at similar conclusions. However, we demand
no unity of opinion and we find both interest and
stimulus in our many differences.

Most Friends agree that the Sermon on the Mount
presents the highest ideal for a way of life; this we
accept not only on authority from without but main-
ly as conviction from within. We thus unite on a
common purpose; a human society organized on a
basis of good will and friendliness. There are dif-

ferences among us as to details and methods, but
not as to this desired end. Our objective determines
for us the meaning of RIGHT and WRONG. RIGHT
is that which serves the common purpose, WRONG
is that which hinders or thwarts it. It is the stand-

ard by which we undertake to test the organization

of society, international policies, and indeed all

human conduct and institutions. Our opposition to

war is based on the conviction that war hinders the

development of the world family; yet we do not ex-

clude from membership those who do not have that
conviction. Many of us feel that our industrial sys-

tem is in need of changes, but we have not arrived

at unity as to what should be done about it.

We have deferred until this point the use of the

word GOD—a word of diverse and uncertain mean-
ing. To us GOD means a unifying influence which
makes men long for a brotherly world ; which tends

to bind men together in unity. Our religion is built

on such experience as the chief imperative of life.

We have never been very particular about names;
we have called this element of life the Reed, the In-

ner Light, the In-speaking Voice, the Christ Within,
the Word. We are willing to have still other names:
"The power not ourselves that makes for righteous-
ness". The Hidden Dynamo, The Superself, The
World-father, all seem to be proper symbolisms. Of
course we do not claim to know if God is a person
as we are persons. As we look ourselves over it

doesn't seem altogether probable that the power
which draws humanity together into the spirit of
brotherhood is just a greater person than ourselves.
But "It is not a question of personality or something
less, but of personality or something greater."
Whatever God may be and whatever life may

mean, we are not insured against loss, suffering, and
death. But there is an element of life greater than
our normal everyda.v selves which enables us to rise
abov loss and suffering and to face life and death
without fear and with manly hearts.
The Religious Society of Friends is a group of

people of good-will, working together for mutual
support in making the God-element of life the com-
manding element. We never altogether succeed in
doing this, but th effort is an essential part of our
religion. It is only by squarely facing what is that
man may hope to accomplish what may be: where-
fore religion as we understand it has nothing to fear
from science. Indeed we welcome every extension
of mental horizon, every new discovery as to the
nature of the world we live in.

We believe there are many who would find a rich-
er life in membership with us, and we know that we
need the strength of larger numbers. We need too
the fellowship of men and women of intelligence and
courage.
We invite correspondence with any of the signers

of this letter at Friends' Advancement Committee,
1515 Cherry Street, Philadelphia, Pa.

The Collecting Net would welcome letters

discussing the Quaker creed and its relations to

science.

—

Editor,
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LCG MICROSCOPE

A modern binocular research microscope combining

simplicity of operation with nicciianical and optical

precision. Coarse and fine motion heads conveniently

located below stage level permit hands and arms to rest

comfortably on working table during all manipulations,

thus eliminating vibration due to tired arms. Magnifica-

tions 22.5 X to 5400X.

Write jor booklet Micro 4^2

CARL ZEISS, Inc., 485 FIFTH AVE., NEW YORK 728 So. Hill St., Los Angeles

^llimilllllOIIIIIIIIIIIC]IIIIIIIMIII[]llinMIIIUC]JllllliniJI[]IIIMMIMri[]IIUilllllM[]l!IIIJIIIIII[]IIIIIIMII[]IIIIIIIIIIIII]IIIIIIIIIUI[:illllllUIII[:ilHI^

The Standard for Microscope Glass |

Gold Seal Microscope |

Slides and Cover Glasses
|

Crystal Clear Non-Corrosive Will Not Fog |

Gold Seal Slides and Cover Glasses are made I

from a glass practically free from alkali. They |

attain a precise uniformity of thinness and |
plane surface that is unparalleled. They are |

brilliantly crystal clear and guaranteed against |

corrosion, fogging or any imperfection. =

Microscopic work deserves the best—specify |
Gold Seal Slides and Cover Glasses, priced =

only a trifle more than inferior grades. 1

CLAY-APAMS COj^'^-

25 EAST 26th STREET. NEW YORK^
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JENA Fritted Glass Filters
for Micro Chemistry

For nuei'O-filtiation :ii-'-

cording to the work-

ings of Pregl, Emieh ^ j2 G 1.54 G
Lieb, Cliamot and
otliers. Micro-filters witli fused-in fritted glass filter

discs possess numerous advantages. They are not at-

tafked by solutions such as Fehliugs sol., alkali hydro.x-

ide, sulphuric acid, etc.; allow complete visibility during

filtration, and can easily be cleaned.

Number 91 G 12 G 30 aG 154 G
Porosity available 3 and 4 3 and 4 3 and 4 1 and 3

Diam. of disc, mm. 9 10 10 12

Capacity, ccm. Immersion 2 0.8 1.5

Price $2.30 $2.50 $2.50 $3.30

Catulogue No. 2J-J LE on request.

Available at all leading laboratory supply dealers.

FISH-SCHURMAN CORPORATION
250 East 43rd Street, New York City

U. S. Agents, Jena Glas.s Works, Schutt & (

FUh-Schiirma

SPECIAL OFFERS
on the Following Wistar Institute

Publications

THE JOURNAL OF NUTRITION
Official OtBan of the American Institute of Nutrition

VOLUMES 1 - 10

A limited number of sets of volumes 1-10 of

The Journal of Nutrition are offered at $30.00

per set.

THE WISTAR INSTITUTE
BIBLIOGRAPHIC SERVICE

VOLUMES 1 - 7

A limited number of sets of volumes 1-7 of

the Bibliographic Service are offered at $20.00

per set.

These volumes include the abstracts of

papers published in The Wistar Institute jour-

nals from June 1, 1917 to December 31, 1933,

inclusive.

JOURNAL OF CELLULAR AND
COMPARATIVE PHYSIOLOGY

VOLUMES 1 - 8

A limited number of sets of volumes 1-8 of

the Journal of Cellular and Comparative Phys-
iology are offered at $20.00 per set.

Aiidiess

THE WISTAR INSTITUTE OF ANATOMY
AND BIOLOGY

36th St. and Woodland Ave., Philadelphia, Pa.

For the

Biological Laboratory

Stains • Solutions

Chemicals • Reagents

Indicators • Buffer Salts

Culture Media • Mounting Material

Apparatus • Instruments

EIMER & AMEND
HEADQUARTERS FOR LABORATORY

APPARATUS AND CHEMICAL REAGENTS

Third Ave., 18th to 19th St.

NEW YORK, N. Y.

Biological Charts

The Turtox Classroom Charts

are scientifically correct, skillfully

prepared and of a convenient size

for desk use.

Ask for a list of the 104 charts

now availahle.

iv'ffb"^TURTOmO|lUCTS

The Sign of Ow Turtox

Pledges Absolute Satis/action

General Biological Supply House
( Incorporated J

761-763 East Sixty-ninth Place CHICAGO
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CAMBRIDGE pH METER
1 HIS self-contained instrument, incorporating a
thermionic valve as the sensitive detector, is a
simple, direct-reading unit for the hydrogen-ion
determination of liquids or paste materials, either
opaque or clear. It is particularly adapted to
measurements on physiological media. Use of
the glass electrode eliminates the danger of con-
taminating solutions under test. The range is

U-14 pH units with readings possible to .01 pH.

Soul for further infnrmutinn.

OTHER CAMBRIDGE PRODUCTS
Physical Testing Instruments

Physiological Instruments

Engineering Instruments
Surface Pyrometers Galvanometers Gas Analysis Equipment
Moisture Indicators and Recorders Laboratory Instruments for A.C. and D.C.

and other Mechanical and Electrical Instruments

Pioneer Manufacturers

of Precision

Instruments

CAMBRIDGE
INSTRUMENT C9V^

3732 Grand Central

Terminal,

New York

DISSECTING SETS
This illustrates one of the many dissect-

ing sets which comprise our complete

stock. Our catalog number 38 describes

and illustrates further the ten models,

varying from a set for the student to an
elaborate one for the specialist. We will

gladly send you a copy upon request.

Also the Largest Variety of

DISSECTING INSTRUMENTS — AND
LABORATORY MATERIALS — MICRO
SLIDES, COVER GLASSES — SLIDE
BOXES — MAGNIFIERS — CENTRI-
FUGES — INSECT PINS — RIKER
MOUNTS — MUSEUM JARS — PETRI
DISHES — RUBBER TUBING — HEMA-
CYTOMETERS AND HEMOMETERS.

There are also separate catalogs
on Charts, Models, Specimens
and Preparations covering the
fields of: Human and Compara-
tive Anatomy, Physiology, Neu-
rology, Zoology, Botany, Em-
bryology, Entomology, Ecology,
etc.
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LEFT: Am^hiplema Pellucida at 30V0X was m<
eyepiece. The illumination ti'as oblique and a

SIGHT: Spencer Balanced optical sysle

le with a Spencer Jmm. N. A. 1. JO with a 20X compensating
H (.blue) filter was used. CENTER: The Path oj Light.

1 with oblique light feature and centerable condenser.

OPTICAL QUALITY
Is Revealed in Resolving Power

The ability of a Microscope objective

to separate and reveal very fine lines

or points in a specimen is called re-

solving power. This has been recog-

nized, for perhaps a hundred years,

as a very important consideration

and objects have been sought that

would offer a means of testing re-

solving power.

Among the most useful test objects

are the diatoms, because of their uni-

form structure. The Amphipleura
Pellucida shown above has ribs or

beads that run crosswise, and are so
fine that wave lengths of light are

almost too coarse to reveal them.

To show the bead-like structure illus-

trated above, the optical system must
be of the highest quality. In addition,

the numerical aperture must be high

enough to be capable of revealing

this structure, so that a single beam
of light can be sent through the edge
of the condensing system, striking

the specimen at an oblique angle.

Spencer Lens Company
MICROSCOPES
MICROTOMES
PHOTOMICROGRAPHIC
EQUIPMENT

REFRACTOMETERS
COLORIMETERS

I

BUrrALQ
I I

SPECTROMETERS
PROJECTORS



SS

21^

-a .



232 THE COLLECTING NET [ Vol. XH. No. 109

* RESEARCH DEMANDS THE BEST

Precise results from experimentation and research in fields employing optics are

assured when B & L Optical Parts iiave been made a part of those experiments.

These optical parts are made to the same exacting requirements that have given

B & L instruments for science and industry their reputation for precision and

dependability. Glass, calcite or quartz—lenses, prisms or mirrors—optical flats

and complete optical sets—they are all completely described in the B & L Catalog

D-10 which will gladly be sent on request. Write Bausch & Lomb Optical Co.,

671 St. Paul St., Rochester, N. Y.
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