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THE EFFINGHAM Bo MORRIS BIOLOGICAL FARM 

DR. E IJ l\ lOND J. F.\RRIS 
Fellow ill A llat olll Y; ill Charge of Operatiolls, the Tr °istar Illstitlit e of .-J. llat 07l1 j' alld Biology. 

In 1928 the Effingham B. 1\ Iorris Biological dance of other al1lphibian material. T wo pro­
Farm of 150 acres was added to the equipment tected pools and two open pools have beel1 con­
of The \Vi star Institute. The farm is located in strtlcted uutdoors for rearing amphibia. A frog 
Bucks County, Pa., just off the Lincoln Highway house and a building for culturing Daphinia for 
between Philadelphia and New York, four and feeding purposes cUlllpletes the amphibian section. 
one-half miles from Bristol, seven mil es fr om 
Trenton, eighteen mil es from Princeton, twenty- There are bred and reared many vari eties of 
six miles from the Philadelphia laboratories and rats for investigators. At present a limit ed num­
sixty miles from New York City. It is a part ber of domesticated and tamed gray rats are 
of an original grant from \Villiam Penn made in available. This strain is most hardy, oll e hundred 
1690 to an ancestor of the late 1\1 r. Morris. per cent fertil e and resistant to infections. 

The farm offers unique research opportunities The facilities of the several laboratories of the 
for the study of opossums and batrachian forms. 1\lorris Biological Farlll are open to qualified in ­
especially Amblystoma. The opossum colony vestigators. There are four private laboratory 
building includes besides the facilities for the rooms available. These may be secured by ar­
colony itself several large and well lighted lab- rangment with The \ Vistar Institute upon re­
oratory and office rooms for research workers. quest. On the research staff of the Morri s Biolog­
For research 011 the opossum there are some ical Farm are three investigators. whil e three 
advantages at the farm which cannot be ri vall ed other investigators and two graduate students 
elsewhere. There is located a complete collection have been guests this summer. In addition, five 
of opossum eggs and embryos which is probably investigators from the School of Veterinary 
the largest collection of marsupial embryological l\Iedicine of the University of Pennsylvania �h�a�v �~� 
material in the world, most of which was present- been given permanent appointments and will 
ed by Dr. Carl Hartman. Similar material is occupy an experimental building at the Farm early 
completely sectioned and ready for use. in September. 

Eighty living adult opossums are maintained Of interest in addition to the research material 
in the colony for any sort of physiological or an- are three residences, one of which is equipped 
atomical research. Breeding of the opossum is for the comfort of guests. This beautiful Old 
an assured success so that living embryos and Farm House with fiv e spacious guest rooms is 
pouch young are obtainable in the spring and open to qualified investigators who may wish to 
summer months. work in the laboratory or spend a fe\\' restful 

Unusual facilities are offered for investigators weeks in a quiet countrv home surrounded by a 
interested in working on amphibian material. biological atmosphere. Here one lIIay enj oy fI:esh 
The normal spawning time of Amblystoma can ve.getahles. certifi ed guernsey milk. etc. ROOl11 
be delayed and so regulated that eggs can be and board is reasonable. 
secured at any time. A large colony of white The Marine Biological Laboratory workers are 
and black axolotls is maintained within the always welcome. Further information is avail­
Spring House Laboratory, as well as an abun- able: 

SOME PROPERTIES OF LIVING CHROMOSOMES 

DR. JOHN B. BUCK and DR. ROBERT D. BOOlE 
Departmellt of Embryolog}', Carllegie IlIstdllti oll of Washillgtoll. BaJ.ii7l1 0re. Md. 

The fact that the mature �s�a �l�i�v �~�r�y� gland chro­
mosomes of Diptera are from 2.000 to 5.000 
times as large, by volume, as ordinary somatic 
chromosomes makes them unique material for the 
study of the properties of living chromosomes. 

The usual method for studying "living" saliv ary 
gland chromosomes has been to dissect out the 
gland in the larval body fluid and cover it with 
paraffin oil to prevent evaporati on. \ Ve found. 
however, that this is a very unreliable technique 
as it, or indeed any injury to the larva, usually 

causes marked and rapid changes in the chromo­
somes. \Ve were faced, then. with the prohlem of 
trying to see what the li vi ng chromosomes are 
lik e. without being able to open tip the animal to 
look at thel11 . It turns out. however, that this 
problem can be solved quite easily . The larvae 
of many Diptera are transparent , and we dis­
covered that if the larva is flattened out sOll1 ewhat 
between a slide and cover-glass, the sali\ 'ary gland 
and chromosomes can be seen very beal1tifull y by 
looking directly through the body wall. In a 
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preparation of this kind the chromosomes in the 
salivary gland can be studied with perfect ease 
under oil immersion, and we should like to em­
phasize that here we can be quite sure we are 
dealing \\'ith living chromosomes, siuce thi s treat­
ment. if carefully done. does not injure the larva 
in the least. The fly, Sciara. is a particularly nice 
animal for this purpose because its sali vary gland 
is really a beautiful obj ect for observation and 
measurement. There are only two rows of cell s. 
and these are absolutely made to order for quan­
tita tive work. The nuclei are perfectly spherical. 
\'try uniform in size. and individ uaJ1y recogniz­
able by their positions in the gland. 

\ Ve studied the li ving salivary gland chromo­
somes in four genera of fli es. Concerning their 
structure we wish to point out only one fact. 
namely. that in the nOl'lI/al living condi tion the 
ch romosomes fi ll. or nea rly fill. the entire volume 
of the Ilucleus. This is especiaJ1y ch:arly seen in 
Scia ra. which has neither ch r01l1()center nor nu­
cleolus. and was observed ill 7'itro by Doyle and 
~ I etz. The importance of thi s point is that by 
measuring the nuclear volume ( which is easily 
obtained from the diameter) . we have a t once the 
volume of the ch romosomes. 

S ince we suspected that the degenerative 
changes which the salivary gland chromosomes 
undergo when di ssected under paraffin oil might 
be due to asphyx iation of the cell s. we tried 
asphyx iating the whole larva to see how the living 
chromosomes reacted. The larva was mounted in 
a spec ial micro gas-chamber so that the li ving 
saliyary chromosomes c01lld be continuously ob­
se rved and measured while the larva was sub­
jected to pure CO~ or N~ gas. \Ve found that in 
from one to three minutes aft er ad11linis tration of 
either gas the larva became quiescent. the pulse 
rat e fe ll markedly and the sali vary gland ch romo­
somes hegan to shrink. The effect (,f asphyxiation 
has several very curions features. r n the first 
place. the measnrements show clearly tha t al­
though the chromosomes shrink greatly. the nu­
clear volume remains entirely unchanged. r n the 
second place. the chrumosomes . ill "iIrinking, ball 
up into a ti ghtly packed spherical mass in the in­
terior of the nucleus. Thi s is a ve l'\' differellt sort 
of shrinkagt> from that fnllowillg 'acetic acid. ill 
which the chromosomes shrink lJl1t keep their 
positions near the periphery of the nucleus. The 
sign ificance of the asphyxiation type of ~hrillkage 
is that it gives us a very neat ancl accurate 111l'thod 
()f 111easuring- the shrinkage of chroIllOS(,nH:s. 
simply I)y 111easuring the dial11eter of the c1u111p. 

X(:xt \l'l' wllnderecl whl'lher this dra"tic sh rink­
age of the chro1l1oso1l1l's is reversil,l e. so. replac ­
ing the C()~ or ~~ with air or O~ \\'e found that 
in a few Illinu tes the heart resu111ed beating amI 
tlw ChWIllOSOIllCS gradually ~we ll ed until they had 

completely recovered and again fill ed the Iluclei. 
N uclear vol ullle as a whole did not change during 
the process. and thi s is a very singular thing, he­
cause it indicates that this reversible shrinkage of 
the chromosomes is entirelv an intra-nuclear 
phenomenon. \ Vhen the chron'lOsomes shrink they 
give out a clear fluid into the nucleus, and when 
they recover and swell up again they apparently 
re-ahsorh the same fluid, and they may do this 
repeatedly . From the quantitative side, the re­
sults indicate that the chromosomes may lose re­
ve rsibly up to about 65 percent of their fluid con­
tent duri ng exposure to CO~. 

\ Ve have seen that there may be chromosome 
shrinkage with nuclear swelling, as in acetic acid 
fixation . and chromosome shrinkage and re­
swelling without change in total nuclear volume, 
as in asphyxiation. The question now arises, do 
the chromosomes and nucleus ever shrink and 
swell together. so that the chromosomes exchange 
fluid with or through the cytoplasm? Doyle and 
M etz showed that thi s occurs when the cells are 
subj ected to various salt solutions. As noted pre­
viollsly. the larva of Sciara is essentially a sack 
lilled with hody fluid. in which the salivary glands 
are freely suspended. What we did . then, to 
study thi s effect in li ving chromosomes was 
simply to inject Ringer solutions of various 
strengths into the larval body cavity. thus making 
the blood either hypotonic or hypertonic to the 
glands. Chromosomes and nuclei were measured 
before and after thi s treatment. \Ve found that 
inj ection of hypertonic solution causes a decrease 
in chromosome volume of at least 35 per cent. 
and inj ection of hypotonic solution a swelling of 
a t least 20 per cent , in hoth cases the volume of 
the nucleus changing equally . and there being a 
g rad ual recovery back to normal. 

T he salivary chromosomes are sensitive also to 
more obscure environmental changes such as me· 
chanical pressure on the cytoplasm. In glands 
across which a little sl iver of glass has been laid. 
the nuclei in the cells ullder pressure contain 
shrunke11 chromosomes, whereas those out side the 
pressure area are entirely normal. 

In sUlllmary, we may attempt to define what 
we 11lcan hy " living" chromosonles. To us, the 
prime characteristic of living ch rOlllosomes seems 
to he their sensitivity to. and ability to rcact re­
versihly to various envi ronmental influences. In 
protein cltcmistry the principal sigJ1 of tlte dena­
turatiun. or what might be ca ll ed the "dea th" of a 
nati ve protcin. is an irreversihle loss of soluhility. 
Thus it is with cltroI110S0J11eS--aS long as they can 
react reversibly by taking' in or giving' out fluid, 
they may he considered. in the chemical sense at 
least. ali ve. Alive. hut not necessari ly normal, 
for the shrunken chromosomes secn in near l" as­
phyxiated la rval' are probably as definitely ab-
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normal as if they were fixed, hecause marked 
changes in the c"hnJlnosollles are al ways accol11-
panied by unmi stakable signs that the animal as 
a whole is definitely sick. 

\ Ve may regard the living saliyary gland chro­
mosome. then. as behaving chemically somewhat 

------
I ike a sponge. in that it is capable of taking !n and 
giving out an astonishingly large proportl.on of 
its fluid content. withuut permanent alteratIon of 
it s fundamental internal structure. 

(Thi s article is based on a seminar .report given 
at the Marine Biological Laboratory on August 16.) 

CALCIUM AND MAGNESIUM IN RELATION TO LONGEVITY OF EGG CELLS 

DR. VICTOR SCHECHT ER 

Illstl"/(ctor ill Biology. Col/ege of the City of New }'ork 

A few years ago in a ~tudv of hypotonic 
cytolysis of unfertilized Arhacia 'egg cells. 11lade 
t~()"etll er with Professor A. J. Goldfa rb at thi s 

b . • 
laboratory. we found a decrease 111 resIstance to 
diluted sea water as the cells became older. \ Vork­
ing on the hypothesis that the change was in 
large part due to a loss of elast icity of the egg 
membrane. such as might be caused by an ac­
cumulation of calcium. I found that lowering 
calc ium in sea water great ly prolonged the life 
of the egg. Continuing \yith the egg of the clam. 
l\Iact ra. this effect was corroborated and it was 
determined also that high magnesium concentra­
tion had a similar act ion or an add itive one when 
calcium was low. 

N onamesset clams of this season. as opposed 
to an imals from Barnstable last season. did not 
show the low calcium effect as clearly but both 
were consistent in the prolonging effect of high 
magnesium. The inconsistency with calcium is 
regarded. in view of the antagonism between 
calcium and magnesium. not as contradictory but 
as ind icat ing the same phenomenon on a different 
level of egg condition. 

T hese changes in salt ratios are tentatively in­
terpreted as retarding the breakdown of the 
germinal vesicle since the normal death of the 
egg is marked chiefly by spontaneous breakdown 
of the vesicle. 

H igh calcium also has a beneficial influence on 
the life of the egg. although it is a comparatively 
small one. This may possibly be due to a forti­
fi cation of the hyaline layer of the membrane. or 
perhaps through decreased permeability. against 
bacterial disintegration products of other eggs. 
Sea water in which eggs have aged is extremely 
toxic to other eggs. Experiments have been made 
to determine whether living bacteria or disintegra­
tion products cause thi s tox icity. Bacterial counts 
in the experimental calcium and magnesium solu­
tions show no difference in numbers which can 
account for the effect on longevity of eggs. 

It was pointed out that the unfert ilized egg is 
a favorable place in which to study senescence and 
death because of a regular series of necrotic 

changes and because the end point of death is 
definit e. 

(This article is based upon a seminar given at the 
Marine Biological Laboratory on Augus t 16). 

A NOTE ON l\IACTRA EGGS 

In response to the request of some of the in­
vestigators at the Laboratory after the recent 
seminar report. I am submitting a brief note on 
the method I have found useful in obtaining the 
eggs of the clam. i\J actra. anc! also some other 
data . The animal is rinsed with tap water and 
dried. The valves gape slightly in a minute or 
two anel the adductor muscles ma\' then be cut 
easily with a sha rp scalpel. The animal is care­
fully taken out of its shell and the gill s trimmed 
aw~'y. The gonacl~ are located anterior to and 
below the pedal ret ractor muscle. Gentle pressure 
over them towards this muscle causes the dis· 
charge of eggs or sperm through the gonopores. 
The eggs are in the germinal Yt's icle stage. They 
are a pink color in mass. by refl ected light. and 
tan by transmi tted light under the microscope. 
The diameter of the egg is about fifty micra. the 
germinal vesicle thirty micra. and the nucleolus 
about eleven micra. 

A ft er insemination the germinal vesicle breaks 
down within about ten minutes at 25 0 C. polar 
bodies are formed at thirty minutes. the nucleus 
divides at fort\' minutes .. but the cell does not 
cleave until fifteen minutcs later. The lag be­
tween nuclear divi sion and cleavage makes ex­
perimentation on the relationship between nuclea r 
division and cytoplasmic cleavage 1110re easi ly 
possible than is the case with Echinoderm eggs. 
Except in extreme old age the germinal vesicle 
persi sts in sea water and breaks down only on 
insemination. This is an advantage for study 
over an egg like that of Asterias. where the 
germinal vesicle breaks dO\\"11 quickly in sea water. 
The su rface of the egg seems much more elastic. 
and tough rather than plastic. when compared 
with Echinoderm eggs. i\Iore complete infonna­
tion on this egg. which does not appear to have 
heen previously used experimentally at \ \' oods 
Hole. will be given in a paper now in preparation. 
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POSSIBILITY OF ELECTRICALLY AFFECTING DEVELOPMENTAL PATTERN 
(Cont inued from page 181) 

forces as may be concem ed with the cataphoretic 
rearrangeme;lt of cell contents. and which might 
the refore concei\'ably alter the prospective fa te of 
an individual cel l. hut with such fo rces as may 
ex ist bet ween cell s or groups of cell s and thlls 
prod uce a developmental patt ern . 

It is. of course. well -known that the differential 
permeabi lity of liv ing memhranes gives ri se to a 
diffe rence in potential between the iuner and ollter 
surfaces of a cell. and it is further probahl e that 
a "clond" of ions surrounding a cell may give 
rise to a fie ld of ener~)1' which. since it is not of 
necessity ident ical with the field surrounding a 
neighbor ing cell . may conceivably exercise a force 
upon the cell. H ow far such forces would be 
suffic iently strong to move so large an obj ect as 
a cell so great a distance as emhryological cell s 
are known to mo\'e is very doubtful. but space 
dnes not permit of a di scnssion of thi s question in 
this place. It is even 1110re doubtful that g roups 
of cells-as has been postulated in some theori es 
of neurobiota xis----('ould affect neighboring g roups 
of ce ll s at a considerable distance from them. It 
is unnecessar \,. ho\\'e\'e r. to contillue theoretica l 
criticism \\'heil there is the possibility of an ex­
perimental in\'estigation. 

It does not matter how potential differences 
within an embryo may be produced for we can be 
quit e ce rtain that the primary effect which they 
will ha\'e will be to cause movements of ions 
th rough the electrolyte in which these cell s a re 
placed and thus gi\'e ri se to weak currents which 
must undoubtedly exist as continually \'a ry ing ed­
dies and fl o\\'s throughout the embryo. If the 
potenti als and currents involved a re the cause, 
and not the effect . of diffe rentiation of embryonic 
pattem . it should be possibl e to pass weak cur­
ren ts throllgh a developing embryo and to di stort 
these current movements in sllch a manner that 
the embryonic pattern itself will hc di storted. It 
is also within the bounds of theoretical possibility 
that such cur rents might elect rendosmotically 
move some organizing substance: or that galvano­
tropic respo nses of cell s might cause some re-ar­
rangement. 

I t would also he possible to affect such fields 
as might exist by the application of st rong stati c 
or magn<'lic fit· lel s. Bll t again the writer must 
plead lack of space for omitting these consid era­
tions. 

A considerable amount of work has been done 
in the field of the applica tion of cmrents to de­
veloping animals. hu t the greater part of th is work 
has been done upon fish or am phibian embryos in 
water anrl has resulted, as might very well be ex­
pected, in the removal of a sufficiency of electro-

Iytes to precipitate the proteins in the egg. This 
work has resulted onl\, in a demonst rat ion that 
electrolytes mav be e l~ct rendosmotica llv rel11O\'ed 
from l i ~' i ng egis and has not contr ibuted anything 
to the question of electrical control of develop­
mental pattern . 

Certain early obse rvers have also recorded a 
ser ies of allegedly electrical effects, mostly too 
grotesqlle to warrant considera tion . and t\\'o re­
cent workers have applied currents to the chick 
and have recorded the abnormalities so produced 
as all electrical effect. 

There a re certain gra\'e technical difficulties 
wh ich must he o\'ercome before all)' useful result 
can be obtained by the application of currents to 
chick material. It would. for example. obviously 
he desirable to employ non-metallic electrodes. but 
these are only feasible where the total experiments 
do not run beyond a fu ll dozen eggs. The writer 
has tried liquid bridges. egg-white bridges . agar 
bridges. and corn starch bridges . but has been 
forced to abandon them as impractical. and it is 
now quite evident that if a significant number of 
eggs are to be utili zed it is necessa ry to employ 
metallic electrodes. U nder these ci rcumstances it 
is desirable to employ several kinds of electrode 
so that electrode effects may be detectable by 
compari son. The fir st type employed was a 
"blacked" platinll1ll loop with a ball of agar sur­
rounding the loop. F or the second type. a basis 
of "200-mesh" phosphor-bronze gauze was taken. 
and thi s was pla ted with cobalt . cadmium. silver , 
silver chloride . palladium and rhodium in an el1-
uea"or to fi nd a biologically and phys ically suit­
able type: of these. rhodium plated on sil\'er is 
alone sui table. 

The fi rst se ries of experiments were run ",ith 
hall electrodes. and . since fi gures of the results 
cannot IJe reproduced. it will be sufficient to say 
that 3-+2 eggs demonstrated conclusively that snch 
abnormal ities as were produced were not in any 
way correla ted either with the current densities 
employed or with the total quantity of current 
passed. The ahnormalities produced in the largest 
Illllnher were chicks with enlarged heart s. but 
there were also a type with a reduced central 
nervous system. a few omphaloccphalous types , 
and a considerable I1tllllber of hl astoderms ill 
which the cent ra l nen'OllS system was reduced to 
a few irregular lumps of ti s'sue with behind them 
pai red pul sating \'es icl e~ representing the heart; 
there were also some la terally expanded types 
which were a t fi rst thought to demonstrate a gal ­
, 'anotropic effect. 

[t is tl scle~s to speak of pe rcentage~ in dealing 
with a ques tion of thi s kind. for the only constant-
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Iy cont rolled fac tor through the experiments was 
the current , a lld since the almonllalities wcre not 
correlated with thi s it is useless to endeavor to 
correlate them statisti cally with the vast I1tllllher 
of un knowns, illcludillg the idiosyncrasies uf in ­
dividual eggs, which mllst also have ueen present 
in the experinlent. 

Norlllal eggs were fOllnd quite frequently 
among batches through which a Cllrrent had been 
passed and thi s. cou)ll ~d with the lack of correla ­
tion already mentioned . wOllld seenl to ind icate 
that the effects could ha rdly be attriuu ted to tlte 
current flowing. " 

A sitll ila r se ries of experilllents were then rlln 
using the plated gall ze elect rodes described. S illce. 
however. ill these electrodes the a rea of Illetal 
compared with the a rea of aga r was sOlllewhat 
greater. it was possible to employ higher current 
de nsities . and with these electrodes it was estab­
lished that 3 8 was a lethal currellt density. At 
the sallle time it became increasingly apparent 
that the 1110re care taken in the preparation amI 
insert ion of the electrodes. the smaller the nllm­
ber of abnormals produced. and it was decided to 
run a last series of experilllents which wOll ld. it 
was hoped. delllonstrate conclll sively that the cur­
rent was not responsible for the effects. 

A fi eld of asymmetrical current density wa:: 
erected between one ball and one plate electrode, 
each of wh ich had been prepared with great care 
and had been both pre- incubated in egg white and 
electrendosmotically cleaned in the same material. 
Using these electrodes it was found possible to 
develop a chick normally for tIlore than sixty 
hours while passing 0.1 l\ IA cOllt inuously. III 
three se ries of experimellts. each using 12 eggs in 
series, no abnormals whatever were found either 
in the experimental eggs or in the controls and 
there was an equal Iltll nber of deaths, presumably 
due to traullla . in each . A fourth se ries showed 
a few abnormals of the enlarged heart type. 

T hough it appeared from this that a current 
did not produce abnormalit ies-i.e. did not distort 
developmental pattern- the fact remains that ah­
normals had been produced and that these al)llor­
mals occurred with more frequency in the eggs 
through which a current had been passed than in 
the cont rols. 1 t was therefore fairly obvioll s that 
there Illust have been a transport o f heavy meta l 
ions fro m the electrodes and that these were pro­
ducing the effect. A seri es of experiments showed 
that neither platinum chloride Ilor rhodiulll sul ­
phate inj ected , in sub-lethal doses. into the egg 
white caused abnormalities. A test was then run 
to determine whether the millute quantities of lead 
present in the platinum black ing solut ion could be 
the cause of the abnormalities shown in the au­
thor's, and in previous writers', experiments. 
Lead chloride was inj ected in quantities repre-

sent ing from 200y to 2.000y Pb alld it hecame 
illlmediately a pparent that Ilot only were the en­
la rged heart alld sllppressed central nervous sys­
telll effects due to lead poisoning b1lt that the la­
terally d rawn out elllbryos refer red to were also 
a lead effect. S ince the metals used in plating 
\Vere shown to be without effect. it was evident 
that the oll ly likely cause of the ahno rll1alities in 
the plate electrorle series was copper beitlg trans­
ported in ll1inu te quall tities through the plating 
upon the electrodes. It may be added that if a 
sufficiency of copper was transported to cause a 
visible greell colorat ion in the agar coating. as 
happened occasionally through fa ulty plating. the 
elllhryo fa iled to develop at all alld was in any 
case retlloved from the experill1elltal records. 

Copper chloride in quantities representing from 
200y to 1000y of copper was inj ected and the 
whole range of abnorl1lalities . save only the later­
a lly draWll out lead effect. were reproduced. T he 
enlarged heart effect was brought about with min­
ute dosages. and increasing quallties of copper led 
first to a slight reduction in the central nervous 
system and later to the cOll1plete suppression of 
the central nervous system noted as the most ad­
vanced type of abnormal fonnd . 

S ince , then. the abnorl1lalit ies found could be 
accounted for by artifacts. the poss ibil ity of which 
was known to be present in both the wr iter 's and 
in all previous workers ' experiments ; and since 
relatively strollg currents could be passed between 
artifact -free electrodes without producing abnor­
malities. it appeared fairly certain that the cur­
rent. as such. was without effect. 

T here retlla illed only those few abnormalities 
of the cumpletely sll ppressed nervous system type 
which had occur red in the cont rols . 1 t had been 
noticed that a ir uubules had occasionally been in ­
cluded whell resealing the eggs. alld it was de­
termined to trv whether sllch a ir hublll es could. 
by sil1lple mec"hanical pressure. lead to the sup­
pressioll of the elllbrvo. It was found that thev 
not only could. but it;variably did. -

It may be fmther pointed ont that it is \\'ell ­
known that minute dosages of copper and lead 
stimulate heart ti ssues ill ex plants of chick heart 
tissue and that increasing closages depress growth . 

I t appears therefore unlikely that weak currents 
call have any effect upon development . and an 
adequate explanatioll has heen provided for such 
effects as have already been recorded by the 
author or uy others. It seellls therefore very illl­
probable that such cttrrents as Illtlst be prod ttced 
by existing potentials call have ill a llY way all ef­
fect ttpon the maintclla ttce of developtllcntal pat­
tern . 

(This a rticle is based upon a lec ture given a t the 
Marine Biological Laboratory on August 26. ) 
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STEREOSCOPIC 
DISSECTING MICROSCOPE XV 

wi th 

Inclined erepieces and large field of view, 

Revol ving objective carrier, 

Built in illuminating device for incident light. 

:Magnification: 16 to 216x 

L eaflet l11icro 510 upon request 

485 FIFTH AYE., 
NEW YORK CARL ZEISS, Inc. 728 SO. HILL ST .• 

Los Angeles. Cal. 

DISSECTING SETS 
Th is illu strates one of the many dissect­
ing sets ' which comprise our complete 
stock. O ur NE\V catalog No. 125 de­
scribes and illustrates further the twelve 
models. varying frolll a set for the stu­
dent to an elaborate one for the specialist. 
\ Ve will gladly send you a copy upon 
reques t. 

A lso 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. 

~~-~-~-----'. 

No. A-196 

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. 



SEPTEMBER 3, 1938] THE COLLECTING NET 
------------------~-------------------------

207 

-, 

315 Articles by 266 Specialists on the Col- fl ' 

lection, Rearing, Handling, and Care of a Great 
Variety of Laboratory Animals III 

CUL'fURE 

ME'f HODS 

FoR 

I!.J VER'fE 13RA'fE 

A!'JIMj\L~ 
-I< 

• 
6" .r 9" 

xx.riz' + 59(} pages 

85 illustrations 

Strong. Buckralll Bl:nding 

$-I.on postpaid 

• 
CULTURE 

METHODS FOR 
INVERTEBRATE 

ANIMALS 

A compendium prepared by American zoologists under the direction of a commit tee of 
Section F of the AllIerican Association for the Ad\'ancement of Science: Frank E. Lutz; 
Paul S . Galtsoff; Paul S. \\-etch ; James G. Needham, Chairlllan. 

"This work will he useful for thosc who 
maintain llll imals for cxpcrimenta l work or 
teaching. It cOI'ers a wid c range and is well or· 
ga ni zer! , II itll cross referenrps and a .complete 
index. "-A, S. Pearse in 8ciclI l'e. 

" This is one of th e few books that arc abo 
solutely ind ispens:l ble in every laboratory where 
invertcbrate anillLals arc nsed for cxperiment'll 
purposcs. ' '-' V. R. Coe in A merican Journal of 
Sc ience. 

,. T his is a vol ume every al'til'e zoologist will 
want to have constantly at hand. It is packed 
full of practica l information. You collect in· 
vertebrate material and want to kcep it in the 
labora tor y. H ow? T he anslrcr is in the book." 
-F. G. B rooks in Bios. 

"Inl'aluable for teaehers and any one who 
nars spccimens. A rla"sical work, sil;lply writ· 
t en. " - 11 art/'s En/ollinlogical Blllletili. 

"The lHluat.i c species among the \'arious 
gronps arc di~cusscrl and trea tc.1 extcnsively and 
intensil·ely.' '- A. Pctcrson in Oili.o J our/lal of 
Scic/lI'(,. 

"This la rge oda"o volulllc will I'ro1.)3bly 
proye to b(' one of the most useful books cm· 
ployed in the 1ll0rlel'1l zoologil'al laboratory.' '­
C. II. K. in Annals Entoll/ologieal 8ueicly of 
Alll el'ier!. 

"It is a ('ompcnd ium hy experts in cYf'r~' 
thing from amebac to as('itlians, whcrcin they 
tc ll th c man)' tricks of their many trades.' '­
Scien(,e ""ell'S Lett('/'. 

Order from Y our Biological Supply HOl/ se, 1'0111' B ook dcalcr, 01' lJi rectly froln 

COMSTOCK PUBLISHING COMPANY, Inc. 
CORNELL HEIGHTS - ITIl ACA - XEW YORK 

II I 
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Publications of The Wistar Institute 
JOURNAL OF MORPHOLOGY 

Dr. C. E . :ll cClung , :lla n aging Editor 

THE JOURNAL OF COMPARATIVE 
NEUROLOGY 

Dr. D a ve nport H oo k er, :lIa naging Edit or 

THE AMERICAN JOURNAL OF ANATOMY 
D r. Cha l"l es R. Stockard, :ll a n aging Ed itor 

THE ANATOMICAL RECORD 
Dr. E dwa "d A. B oyd e n, !lra naging Editor 

THE JOURNAL OF E X PERIMENTAL ZOOLOGY 
D r. R oss G. Harrison, :lranaging Editor 

AMERICAN JOURNAL OF PHYSICAL 
ANTHROPOLGY 

Dr. Ales Hrdlic ka , :lra na ging Edito r 

JOURNAL OF CELLULAR AND COMPARATIVE 
PHYSIOLOGY 

D r . E. :-:ewton H a rve y, :ll ana ging Editor 

THE JOURNAL OF NUTRITION 
Dr. John n. :lIUI'lin, Editor 

THE AMERICAN ANATOMICAL MEMOIRS 
E ditor8 

Dr. Charles R. Stocka rd Dr. H erbert !I!. Evans 

ADVANCE ABSTRACT CARD SERVICE 

PUBLICATIONS OF THE BIOLOGICAL SURVEY 
OF THE MOUNT DESERT REGION 

Dr. 'Yilliam Procter, Direc tor 

For information address 

THE WISTAR INSTITUTE OF ANATOMY 
AND BIOLOGY 

Woodland Ave. and 36th St., Philadelphia, Pa. 

GENERAL 

LANDSCAPE CONTRACTOR 
Sand, Loam, Gravel, Bluestone, Flag and 
Stepping Stones, etc. for Sale at Reason­
able Prices. 

Estimates Gladly Furnished on Landscape 
Work of All Kinds. 

ARNOLD I. ANDERSON 
FALMOUTH 

MRS. WEEKS' SHOPS 
HOSIERY, DRY GOODS 
TOILET NECESSITIES 

CRETO:'l'NE, CHINTZ, LINGERIE 

FALMOUTH 

TEXACO 
GAS AND OIL 

WOODS HOLE GARAGE CO. 

Opposite Station 

" , f ....... 
PROTEIN CHEMISTRY 

Volume VI 
of 

Cold Spring Harbor Symposia 

on Quantitative Biology 

36 papers and discussions, numerous 
line drawings and half-tones, index. 
Price $-+.50. Table of Contents can 
be obtained frol11 The Biological 
Laboratory, Cold Spring Harbor, 
L. I., N. Y. 

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 

KEEP YOURSELF FIT 

BOWL 
CRANE'S BOWLI NG ALLEY 

in Falmouth 

"Just before Dutchland's on the left side" 

S('e, or Ca ll 

KATHRYN SWIFT GREENE 
for 

REAL ESTATE a nd COTTAGES 
in WOODS IIOLE and the other FALl\IOUTHS 

98 Main Street Phone 17 
Falmouth, l\lass. 



SEPTEMBER 3. 1938) THE COLLECTING NET 209 

H~ 
Valvo-Gage 
Sturdy Sensitive 

Easy to Ad just 

The gage tells how 
much gas is left in 
the tank. 

SCIENTIFIC PERIODICALS 
Biological. l\redicaI. 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. 

D etails ,in Blllletin C· ;::S B. LOGIN & SON, INC. 
Your Dealer Hoke Inc 122 Fifth Avenue 29 EAST 21st STREET NEW YORK CITY 

or ,. New York, N. Y. 

CLAFF RECOVERY DISH 
See article in the April 1938 issue of Biological Bulle~ 
tin by Dr. George W. Kidder and C. Lloyd Claff, 
"Cytological Investigations of Colpoda cucullus." 

No. A-1470 Each $.35 Dozen $3.50 

Recovery hook supplied with each dozen. 

CLAY-ADAMS- CO., Inc. 25 E. 26th St. - New York 

Surface Pyrometers 
Moisture Indica tors 

Pioneer 

Manufacturers 

of Precision 

Instruments 

CAMBRIDGE pH METER 
T HIS self-contained instrument, incorporating a 
thermionic valve as the sensitive detector, is a 
simple, di,rect-reading unit for the hydrogen-ion 
determi nation of liquids 0 1' paste materials, either 
opaque 0\' clear. It is particu larly adapted to 
measurements on physiological med ia. Use of 
the g lass elcct"ode elim inates the danger of con­
taminating solutions under test. The range is 
0-14 pH units with .readings possible to 0.1 pH. 

Send f or furth er information. 

OTHER CAJ\IBIU DGE PROD UCTS 

Physical Testing Instruments 
Physiological Instruments 

Engineering Instruments 
Galvanometers Gas Ana lys is Eq uipment 

and Recorders Laboratory Instruments for A.C. and D.C. 
and other Mechanical and Electrical Instruments 

CAMBRIDGE 
INSTRUMENT CQ I~P 

3732 Grand Central 

Terminal, 

New York 
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The Panphot is one of the most un iversal research micro­
scopes with photomicrographic camera. There are no )·estric­
tions whatsoeve)· with )·egalCl to the type of illumination : 
it can be used for transmitted light, brightfield, darkfield, 
polarized or non-pola)·ized, fo)· incident lig ht with the Ultro­
pale or vertical illuminator either polarized or non-polarized . 

There a re also facil ities for macrophotog­
raphy for drawing and projection. 

We shall exhibit thi s instrument at R. G. 
Thompson 's, Woods Hole, Mass . from Au­
gust 15 to August 31, where oUl· rep resen­
tatives will be glad to demon strate it to 
you. 

E LEITZ INC 730 FIFTH AVENUE, NEW YOR K, N. Y. 
• , • WASHINGT·ON • CHICAGO • DETRO IT 

(Mak ... 0' 'h. 'amaul "/CA Cam.r.l) Western Agents: Spindler and Sauppe, Inc., Los Angeles· San Francisco 
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M ad e i n U. s . A. 

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. 
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ACME 
BOOKBIN'.~ jl~ :: J. . INC. 

APR 1 91934 

100 CM .. CRIJGE 51 ~EET 
CHA.<LL; rowl-J. MASS. 






