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Introduction

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

Priméry productivity was measured at 40 stations during the BE-79-01
survey, at 33 stations during BE-79-03, and at 1] 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 0'Reilly, 1980}, nutrients

" (Waldhauer et al., 1980}, temperature, salinity, dissolved oxygen, water

transparency (submarine quantum photometer), daily photosynthetically active

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

Methodg

Netphytoplankton carbon production, nannophytop]ankfon production, and
the release of dissolved organic matter was measured according to the method
of 0'Reilly and Thomas {1979). A submersible quantﬁm 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 light intensity.

Duplicate "light bottles" and one "dark bottle" were filled with seawater
from each sampling depth. Zooplankton larger thaﬁ 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 light, the organic 14C activity in
productivity samples was filter-fractionated into netplankton {(>20 microns),
nannoplankton (<20 microns), and dissolved organic 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 ca]cu1éted

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 Tight intensity) can be derived from
these tables.

Integral daily rates (mgQ/mZ/d) of netplankton and nannoplankton
production, daily 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 jn 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 aC/m2f/d. At seventeen of the forty stations
surveyed, production exceeded 2 grams of carbon/mé/day (Figure 5). The
highest values were observed off the coasts of New Jersey, De]awére, 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 iﬁ.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 Gu)f of Maine, and northern New York Bight, total daily
primary productivity ranged between 0.7 and 2.02 gC/m2/d (Figure 11).



Acknowledgments

We wish to thank Igor Krasovsky, Ralph Bruno, and Michael Hurd. for

their assistance with shipboard measurements of primary productivity.



References

Evans, C. and J. E. O'Reilly. 1980. Report on chlorophyll measurements made
between June 1979-June 1980 during surveys AL-79-06, BE-79-01, BE-79-03,
. AL-79-11, BE-79-05, EV-80-01, EV-80-02 and DE-80-03/EV-80-04. Sandy
Hook Laboratory Report No. 80-14 (August 1980). |
O'Reilly, J. E. and J. P. Thomas. 1979. A manual for the measurement of
total daily primary productivity on MARMAP and Ocean Pulse cruises uging

14C simulated in situ sunlight incubaiion. Sandy Hook Laboratory Report

No. 79-06 (February 1979).
wa]dhaqer, R., A. Matte and J. E. 0'Reilly. 1980. Summary of ammonium-
nitrogen measurements made during six cooperative U. S.-U. §. S. R.

MARMAP surveys. Sandy Hook Laboratory Report No. 80-16 {August 1980).




77 76° s oW @@ 2 7 T 0 e e8| 570 66 '
0 NOVA
SCOTIA
i\ 444
EVA * 2
Y]
432
474
: 419
404
399
383
F37° 379
VIRGINIA
!I o H}\) 60
3 pd
NOFITH 4 e e
CAROLINA o 5 e o o s
Q 50 100 150 200
2 KILOMETERS 9
o/ wvr o o o o o a o
, Q
%;7.61,. Lo, T, v, o 6y 88 € 68

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 track and station
Part II, September 29-October 9, 1979,
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Figure 4. Cruise track and station 1ocatibns sampled 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 produdtivity (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.
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20,0 0.0 4,3 10,6 17,8 30,0 u4b,u buew ol,0 5,00 3&,57 2.17 ° b, 116, 8%, 1275, b9 87,7 5,4 9e,"
loge 6an 1.8 S.e d.0 16,0 2040 300 $b,4  G,H3 $A,47 1,40 V0. 1340, 121, 147é, Uo7 91,1 2,2 99,
G.9 0.0 1,5 2,0 B,0 8,0 14,0 2148 234G 5,00 s8,87 2,24 11bl, 21&0, Géd, 3aGS, 34,1 64,0 1,9 S
Bou 0.0 1,0 2.6 5,0 11,% 20,u0 Zo.u 28,0 5.1b 34,35 1,88 Wi, y3icy, 104, tagz, 2a8 90,3 6,9 §7,
G0 0,0 2,0 5,8 &, 9.5 19,0 3ueh Bu,u 0 4,98 39,35 2,24 T4, 23¢8, 55, g49ie, £¢9 83,3 3,7 57,
Ba® 0.0 1.8 3,8 7. 13,0 20,u Po,u 2b.u 5,13 58,32 2,20 Tus 13501, 359, 172u, Qe 7946 20,4 24,
log0 G0 1,8 30b 7,0 12,0 19,6 d9,0  #%,0 5,00 3B,82 1.9¢ 28, 1850, 128, 133y, 2.1 97,0 0.9 97,
13,0 0,0 1,8 8.5 T.v 4,8 25,0 33,0 33,0 3,08 57,7 2,2 2u¥, 9¢9, B9, 12497, 6.6 Ta,d 7,1 8e,
1740 OGgu 1,7 Ly byd 13,0 20,5 27,5 27,5 S,00 $7,76 £,44 ted, 813, S0, 1027, 16,0 79,2 4,9 B3,
1RG0 Gon 1,9 4,0 18,0 26,5 du,v Bo,U wo,u 5,00 26,81 Z,u6 bd, thes, 16, 1730, S.1 90,9 4,4 94,
By 0,0 2,0 HyL 8,u 14,0 20,u 25,0 2%,v  L4,7% 4,91 1,97 4, S£7, 194, Sgu, UsB 65,9 29,3 94,
11,0 6,0 2,0 8,5 10,0 18,0 29,0 39,5 39.% 4,08 4,41 2,13 4, nS§2, 156, 1093, Oed 85,7 33,9 99,
29,0 0,0 H,0 Ju,u 21,0 81,0 hb,U 0¥,y a¥,0 4,87 14,73 §,68 15, 4%y, 143, 658, 2.3 74,% 23,2 @7,
1a,0 1,0 2,0 D,6 9,0 15,0 22,u €9, 26,v G, 0H 15,73 ¢,&¢ 0us  TEb, 288, 1112, Fe0 5,3 25,7 &7,
16,0 U,n 1,5 J,0 9.5 11,5 16,u 7,0 27,0 5&,06 te, a4 1,97 747, fS%e, 18, 1741, 43,4 95,9 1,0 Se,
B1.0 nud 2,0 4,0 8,0 17,0 28.u 3e,v fe,0 4,92 fe,4u  3,ul b0 180%, 832, 2397, 245 T5.3 22,2 Yo,
10,0 0,9 2,0 Wy 940 18,0 27,0 39,U 39,0 4,67 18,21 1,99 10, 12%1, 179, fauo, 0a7 BB,9 2,4 99,
10,0 0,0 2,0 4,0 T, 15,0 2%,0 39,0 3S,U0 4,83 18,21 2,22 19, 1129, 34d%, 1494, 10 To,0 23,0 9,
1,0 0,0 2,0 9,0 13,6 Zo,0 43,0 Ho,4% H4,5 4,92 15,36 1,9 I#, 57%, (&1, 774, UeS Tu,3 20,8 93,
18,0 0.0 3,0 2,0 1,0 26,0 41,0 55,0 L5,0 4,92 15,38 3,09 Y9, 9¢es, 237, 1263, Uo7 TH,5 18,8 94,
Gu0 0.0 1u¥ 45 5,0 10,0 1beu 22,5 22,85 5,08 27,9¢ 4,82 855, (deb, 4%, 1173, 1647 B0yb 2,6 Bé,
13,6 0,0 3,0 e,0 12,0 @1,0 B0,u &beU wb,0 4,83 27,00 2,38 2dl,y 15%0, 365, ?ile, 1068 72,0 1744 a7,
19,0 0.0 2.%  E,0 13.5% 24,5 39,40 S5,0 51,0 &,00 10,%0 1,38 30, SCa, joi, 635, 4,7 79,4 15,9 Y4,
12,9 0,0 240 95,6 1lel 20,0 81,5% 82,0 4d,0 4,73 10,90 4,32 24, &%4, 1, 990, 2.4 bp,y 34,5 98,
0,0 0.0 L4 240 34 Te0  1leu 3240 19,8 G,7% 29,81 1,76 leis W02, 25, 547, 2241 T3.3 4,5 e,
el 0.0 24U 9,5 H,5 1%,% 24,% 52,5 S£.% 5,00 29,8} .42 902, B9B, 242, 21U4, 45,9 42,6 11,5 4d,
Tul 0.0 1,0 A0 5,0 10,0 17,0 24,0 QU 5,03 B,T0 Z.,23 130s HEe, 281, 1226, 8.9 69,8 21,2 BE,
Toll 040 1,0 4.0 5,0 g0 17,u 2u,U 2,0 %,p0 B0 2,24 118, 58%, 228, 9u1, 1541 b1,6 25,3 B,
Del 0.3 €40 &ye T,u 12,0 18,0 £85,0 23,0 $,17 8,70 2,32 géo,  B3Z2, 27%, 1355, 18e3 Bt 20,3 17,
Da0 Ga 2alU &G40 7.

¢ 12,0 18,0 ed,0  2d,u 3,87 8,79 2,27 156, b6%6, 70, G835, 1747 Tuad 7.9 B0,



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