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Introduction

Phytoplankton primary productivity was measured during three cooperative
U. S.-U. S. S. R. MARMAP surveys of coastal/shelf water between Cape Hatteras
and Nova Scotia aboard the RV Belogorsk (79-01, 79-03, 79-05).

Primary productivity was measured at 40 stations during the BE-79-0]
survey, at 33 stations during BE-79-03, and at 11 stations during the
BE-79-05 survey. The locations of stations occupied and the cruise tracks
for these surveys are given in Figures 1, 2, 3, and 4.

Measurements of phytoplankton productivity were made in conjunction
with measurements of chlorophyll a (Evans and O'Reilly, 1980), nutrients
(Waldhauer et al., 1980), temperature, salinity, dissolved oxygen, water
transparency (submarine quantum photometer), daily photosynthetically active

radiation, and collections of zooplankton, ichthyoplankton, and phytoplankton.

Methods

Netphytoplankton carbon production, nannophytoplankton production, and
the release of dissolved organic matter was measured according to the method
of 0'Reilly and Thomas (1979). A submersible quantum photometer was used
to determine the vertical extinction of photosynthetically active radiation
(400-700 nanometers) as well as sampling depths corresponding to 100, 69,

46, 25, 10, 3, and 1% of subsurface 1ight intensity.

Duplicate "light bottles" and one "dark bottle" were filled with seawater
from each sampling depth. Zooplankton larger than 300 microns were removed
from productivity bottles during filling. Approximately 15 uCi-14C were
added to each productivity sample. Alkalinity and pH were measured at

surface and at the 10% 1ight-depth.



Measurements of primary productivity were usually made at two stations
each day of the cruise. Incubations lasted five hours with morning stations
ending and afternoon stations commencing at approximately local solar noon.

Following incubation under ambient 1ight, the organic 14C activity in
productivity samples was filter-fractionated into netplankton (>20 microns),
nannoplankton (<20 microns), and dissolved organ'ic matter (<0.45 microns)
released by phytoplankton. Rates of production for each size fraction
(mgC/m3/d) and daily integral rates of production (mgC/m2/d) were calculated

using our computer program PP1074 (0'Reilly and Thomas, 1979).

Results

Average daily rates (mgC/m3/d) of netplankton productivity, nanno-
plankton productivity, release of dissolved organic matter (DOM), and total
productivity for these three surveys are given according to date, station,
sampling depth, and percent 1ight intensity in Tables 1, 2, and 3 (79-01,
79-03, 79-05, respectively). The percent of total carbon production by
nannoplankton, netplankton, and percent of released DOM is also given in
these tables. Tables 1, 2, and 3 represent the output ("Section D“) from
our computer program PP1074 (0'Reilly and Thomas, 1979). Vertical profiles
of productivity versus depth (percent light intensity) can be derived from
these tables.

Integral daily rates (mgC/m2/d) of netplankton and nannoplankton
production, dajly rates of phytoplankton release of dissolved organic matter,
total daily productivity, daily photosynthetically active radiation, and

euphotic depth are given according to the station number and date in

Tables 4, 5, and 6.



The distribution of total daily production, euphotic depth, percent of
particulate production by nannoplankton, and euphotic percent extracellular
release is depicted in Figures 5 through 12.

In August during the Belogorsk 79-01 survey, intergral rates of total
daily production (gC/m2/d) were relatively high throughout the area surveyed,
ranging between 0.91 and 5.04 gC/m2/d. At seventeen of the forty stations
surveyed, production exceeded 2 grams of carbon/m2/day (Figure 5). The
highest values were cbserved off the coasts of New Jersey, Delaware, and
Virginia. Netphytoplankton were the dominant photosynthesizers at these
relatively more productive stations. Euphotic percent extracellular release
of carbon was relatively low (avg. = 7%) throughout the area of the shelf
surveyed in August (Figure 6).

During both parts of the September Belogorsk 79-03 cruise, total daily
productivity was comparable to values measured in the same areas surveyed
in August (Figures 7 and 9). However, in September nannophytoplankton were
the dominant producers during both legs of the BE-79-03 survey of New York
Bight-Georges Bank area.

During the Belogorsk 79-05 November survey of Georges Bank, southern
portion of the Gulf of Maine, and northern New York Bight, total daily
primary productivity ranged between 0.7 and 2.02 gC/m2/d (Figure 11).
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Figure 1. Cruise track and station locations sampled during Belogorsk 79-01,
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Figure 2. Cruise track and station locations sampled during Belogorsk 79-03,
Part I, September 12-19, 1979.
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Figure 3. Cruise t'rack and station locations sampled during Belogorsk 79-03,
Part 11, September 29-October 9, 1979, ' -
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Figure 4. Cruise track and station locatibns.sampTed during Belogorsk 79-05,
November 22-November 28, 1979.
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Table 1. Rates of primary productivity (mgC/m3/d) by station, depth, and
size-fraction, Belogorsk 79-01.
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Table 2.

Rates of primary productivity (mgC/m3/d) by station, depth, and

size fraction, Belogorsk 79-03.
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Table 3. Rates of primary productivity (mgC/m3/d) by station, depth, and

size-fraction, Belogorsk 79-05.
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Table 4. Total daily integral productivity, Belogorsk 79-01.
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Table 5. Total daily integral productivity, Belogorsk 79-03.



09
LY
69
09

7.0
40U

%
100

g
0.0
[
D.”
0.0
0.0
Gan
(AT
[APA
0N
G
0,0
0.0
[
Oet?

(el
0,0
0,0
.0
042

Gael

LI Gr 3

69

CCUVNCTCCOIOIVNVETTTOLENIPWII CCOU

coPrCcacocccc

B ¥ ® B o m @ ¢ " 6 & P e B a8 ©® 8 ¢ 8 @ 9 ® ® & " BO ® o s " v e a

RO e VU= WUV = IV E NN s 6o = e Yy e se 0 B ) W e

(=3 < I I <

§

19,v
16,0
38,0
35,
by, 4
UC-U
26,
14d,u
20
19,0
Vel
19,0
25'0
2iled
Gu,u
20,u
29,0
Y-y’
224U
19,0
2.y
2740
25,0
a!.\)
61,90
1ba0
34,0
BQ,U
$1.5
11,0
24,5
1744
17,v
18,92
18,0

(")

26,4\
3u.
53.0
ulau
U’.()
bUL eV
o0
2} 0
r4-Y3U
3ueh
2oV
€9, 0
$$|U
el,S
boy b
25,0
39,9%
bY.u
LAY
e7,40¢
35.0
39,9
5540
50,5
94,0
2e, 5
Loyt
S1e9
42,0
15,0
5245
2640
eu,0
2,
cded

1,93
.23
1.90
2,34
1,99
cel7
1,90
2,24
1,68
2,cd
24,20
1.9¢
2.2
2,08
-1
1.97
2,13
1,06
cy,Eé
1,97
3,V1
1,99
2e€e
1,99
3,09
$.82
2,58
1,508
“.52
1,76
gyl
2.3
2,29
2,38
2,27

ValLy INTEGRAL

NET

Sd,
1‘5'
by,
tib,
§1,
oY,
10,

1le1l,

4l
74,
Tu,
-2
FA
1ok,
60,
&,
4,
15,
100,
747,
by
10,
)5.
38,
“9,
265,
2l
30,
24,
121,
QOS.
110,
118,
2hoy
156,

PROUDGLLTYICA

NANNL

17491,
1228,
éc o,
1884,
1348,
1116,
1340,
21ed,
1363,
fi¢8,
150%,
IQQU.
9<9,
813,
1505,
$e7,
862,
4%0,
e,
GSo,
1305,
181,
1129,
578,
9és,
fheb,
15%0,
5G4,
asu,
a2,
896,
HEe,
588,
832,
6%6,

biM

4C3,
211,
108,
{32,
b9,
lep
bun
ted,
8§,
3543,
12,
Bq.
50,
76,
154,
156,
183,
céb,
16,
532,
179,
3ds,
161,
237,

44,

569,
101,
e,

25.
2ue,
2bl,
228,
218,

70,

~G C/rasOAY

TUTAL

‘£edo,

1955,

Blo,
1489,
1571,
1278,
1472,
3405,
tuue,
chse,
172v,
1330,
1257,
10e7,
1730,

Seu,
1053,

658,
1112,
1784,
2347,
{qa0,
1499,

776,
1263,
1173,
2il3o,

635,

990,

547,
2103,
1226,

Iny,
$355,

5§83,

w

o~

&

—

& ne

X CF
PARTICULATE
X CF DalLyY PRCw
pucCTiCs

PRCDUCTION BY

NET  NANND DOM  NANAC

145 80,4 18,1 98 4¢
705 78,9 11.3 9‘.!
607 80,9 12,4 Ve, ¢,
Te7°91,0 ¢,3 92,
Seb 85,8 B.u 98I,
649 87,7 S.4 92,
De7 9141 842 96,
ael 64,0 1,9 6541
248 90,3 6,9 §7,
th q3|3 3.7 97.
Rel ?5¢6 20,4 QQ.
2.1 97,0 0,9 97,
6eb TO,3 7,1 8¢,
640 79,2 4,9 B3,
Sel 90,5 4,4 94,
u_lb 6q.q 29.3 9&.
0ed 65,7 33,9 9%,
el 74,8 23,2 97,
940 65,3 25,7 &7,
341 5549 140 Se,
245 75.3 22.2 Yo,
07 88,9 12,4 99,
110 76.0 23.0 9¢.
G4eS 7443 20,8 $3,
4e7 76,5 18,8 94,
647 B0yb 246 B2,
Geld 7246 17,41 87,
447 79,4 1549 94,
2!“ be.i 31'5 Qb.
20 7543 4,5 b,
949 4246 11,5 44,
849 69,8 21,2 g,

1341 bl,6 25,3 82,
1603 61,6 20,3 77,
1707 7443 1.9 B0,



¢ Table 6. Total daily integral productivity, Belogorsk 79-05.




-}

Ve O — U 0N
~RCcococaong O

€qu
LY

10

70
13,8
18,0
17,0
19,9
11,5
1U,n
29,0
12,7
11,0
16,5

29'5

17.7
FI-)
6740
feyy
1944
PT.Y

2
.
&1 "
5 ] r X GF
C I ) T
I T s C PARTICULATE
I s E A :
Lo £ v 1 F DALLY IrTEGRAL ¥ CF DalLy PKkCe
noi Ut L ¢ = BUCTICA
PP cm T A N PROULCTICN  »G C/r2/sDAY PRCOUCTION By
it Nl AL A
b} I7 0 E P nET O MARNE DCM TOTAL NET  NANND DOM O NANNC

2240 d,50 1S,67 <£.09 2u3, 436, 317, 1017, 25,9 43,0 33,1 b2 ,¢
¢l S.UG !3.0& lq.’é 292. “30. 85. 315... 55.Q 5316 10!5 56.‘
38,0 3,58 13,Rd d,%3 4%u, 3z, 125, Su%, 52,3 34,5 §3,3 39,¢
§8,0 3,75 12,61 §,55 517, 133, 51, 699, T340 18,7 T3 20y¢
GLUGD L,52 12,81 3,1u 4768, 530, 276, 1265, 3742 U143 24,5 S,
Alal 4,00 Y2,50 1,tl 873, 433, 26, 1352, 08%,5 3¢,9 1,9 33,
EaT S,00 12,%0  2,.te 4eo, B97, 138, 1461, 2942 61,4 9,4 67,1
5845 1,08 &,97 9,.6E lob, wb4, 774, 1395, 11+9 32,6 55,5 T3,
50,0 S,00 B,87 2,1% 374, 14547, u2, 1973, 18,9 78,9 2,4 8u,
doel 3,50 17,01 E,29 Gule 977, 67, 16065, 29,7 65,8 4,S be,
$h,U 4,92 17,01 1,93 Se8, 1175, 279, 2vee, é8,1 58,1 13,8 67,



	SUMMARY OF MEASUREMENTS OF PRIMARY PRODUCTIVITY MADE .DURING MARMAP SURVEYS (BELOGORSK 79-01, 79-03, 79-05)
	Introduction
	Acknowledgements
	References



