




















































































Table 23.5 
Numbers (cells X 103/mL) of nannoplankters (2-20 ,urn), 
Georges Bank, 1977• 

Depth November 

Station (m) August-September H A 

1 1 0.9 2.5 0.09 
30 0.6 

4 1 2.79 1.7 
72 1.6 0.4 

7 1 1.5 0.02 
80 0.5 

13 1 1.1 2.1 
70 1.3 0.02 

18 1 0.8 3.1 
62 0.9 

26 1 0.4 1.7 0.01 
120 0.7 

32 1 0.9 1.9 
62 0.6 1.4 

35 1 1.6 0.8 
230 0.2 

36 1 1.5 1.8 0.8 
105 0.4 1.2 0.002 

37 1 0.9 1.0 
30 1.3 

39 1 1.0 1.7 0.4 
1.0 

42 1 0.9 2.2 0.04 
0.2 

a. The organisms in the November samples were divided into hetero-
trophic (H, colorless) and autotrophic (A, chlorophyll-containing) forms. 

Table 23.6 
Microbial activity (turnover, days), Georges Bank 

Acetate" Glutamateb 

Station 5°C 20°C 5°C 20°C Amino acidsb 

1 26 7.1 
13 233 41 21 
18 55 64 62 39 
26 453 310 174 
37 187 36 65 23 
39 47 75 25 11 
42 2.5 2.5 7.9 5.0 

N33 16 
N41 17 
N43 37 
N45 14 
N47 17 

a. Samples collected at a depth of 1 m in August 1977; see note 4. 
b. Samples collected at the surface in April 1978 and incubated at 
3-4°C; see note 5. 

At least some of the bacteria measured as total num
bers are active. Acetate and glutamate added to samples 
in low concentrations were respired rapidly enough to 
give turnover rates of 2.5-453 days during a summer 
measurement. The range within stations was remarkably 
large, leading to the conclusion that although the num
bers of bacteria present are similar near and on Georges 
Bank, they vary drastically in activity. 

The production of bacteria and grazing of flagellates 
could lead to a daily nitrogen recycling rate of 0.1-7 
,ugN/L, but the estimate is based on several assumptions 
and is not a direct measurement. 

Reviewed by Hugh Ducklow, Galen E. Jones, Craig D. 
Taylor, and RichardT. Wright 

Notes 

· 1. Sediment was collected with a 0.5-
m' Smith-Mcintyre grab. A small core 
was taken of the undisturbed sediment, 
and the top 1 cm3 was preserved with 
glutaraldehyde. For the LPS measure
ments, 10 cm3 of a 3% NaCI solution 

(LPS-free) was also added. The deter
minations were made at the shore lab
oratory within 2 weeks of sampling, 
using the techniques of Watson et al. 
(1977). Bacteria were removed from 
the sediment (mostly sand) by a 1-min
ute treatment with a vortex mixer. This 
technique gives incomplete removal 
and an underestimate of bacteria. 

2. The counting for flagel
lates is similar to the one for bacteria 
previously described. Fifty milliliters of 
the glutaraldehyde-preserved (0.1 %) 
sample were stained with acridine or
ange and filtered through a 
pore Nuclepore filter previously stained 
with Irgalan black. One hundred cells 
or 50 fields were counted at X 160. 
This procedure gave a count of total 
nanoplankton (2-20 Sieburth, 
Smetacek, and Lenz, 1978). The auto
fluorescent algae in the nanoplankton 
were counted in a separate preparation, 
similarly preserved, but unstained. All 
counts were made within a week of 
sample collection. 

3. This assumes a specific gravity of 
1.07 g/ cm3 and that each of wet 
weight contains 0.162 (Fenchel, 
1982). 

4. Uniformly "C-labeled glutamate and 
acetate (0.65 and 1.11 respec
tively) were added to several subsam
ples and the samples incubated in the 
dark for 4 hours at 5 and 20°C. The 
"C02 ("C-labeled carbon dioxide) was 
collected, and the turnover of each 
compound due to mineralization calcu
lated. Only the mineralized material 
was measured, so the turn_over ac
counts for only about 50% of the total 
removal of substrate. 

5. Very low levels of a mixture of 3H
amino acids were added (about 40 
nmole/L final concentration) and the 
samples incubated for 30 minutes. 
Only the incorporated amino acid was 
measured, so the turnover accounts for 

only a fraction of the total removal 
(50%). 
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