
(

(

(

(
•

(

(.

(

l

L

crNTRALfllr

SUMMARY OF MEASUREMENTS OF PRIMARY PRODUCTIVITY MADE.
DURrNG MARMAP SURVEYS (BELOGORSK 79-01, 79-03, 79-05)

by

J. E. O'Reillyl and D. A. Busch2

U. S. Department of Commerce
National Oceanic and Atmospheric Administration

National Marine Fisheries Service
Northeast Fisheries Center

IDivision of Environmental Assessment
Sandy Hook Laboratory

Highlands, New Jersey 07732 USA

2Marine Ecosystem Division
Narragansett Laboratory

Narragansett, Rhode Island 02882 USA

Report No. SHL 80-15 (August 1980)



Methods

Netphytoplankton carbon production, nannophytoplankton production, and

the release of dissolved organic matter was measured according to the method

of O'Reilly and Thomas (l979). 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 light intensity.

Dupl icate "1 ight 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% light-depth.
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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.

FollO\~ing incubation under ambient 1ight, the organic 14C activity in

producti vi ty samples was fil ter-fractiona ted into netpl ankton (>20 microns),

nannoplankton «20 microns), and dissolved orgarricmatter «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 (O'Reilly and Thomas, 1979).

Resul ts

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 light 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 D0I1 is also given in

these tables. Tables 1, 2, and 3 represent the output ("Section D") from

our computer program PP1074 (O~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, 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.
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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 observed off the coasts of New Jersey, Dela\~are, 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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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

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