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Curray’s, the rate of rise during the' last 4000 yrs,
has been slower, probably of the order of 0-3 to 0-8
cm/yr. Such a slow rate would probably lead to
optimum growth of corals and perhaps for this
reason some parts of the bank, for example, the
pinnacle has reached fairly high.

Since the bank was discovered for the first time
by the Research Vessel Gaveshani, it is named as
Gaveshani Bank.

The authors thank Dr C. S. G. Pillai for his help in
identifying the corals.
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Primary productivity has been measured at 12
stations in the Bay of Bengal and 2 stations in the
south-eastern Arabian Sea, during March-April 1975.
Data on phytoplankton and zooplankton standing
corps and inorganic phosphate and nitrate are pre-
sented and the correlations between these parameters
and productivity discussed. Primary productivity in
the Bay of Bengal is maximum at the surface as
compared to subsurface waters. Daily productivity
varies from 156 to 11026 mg C at the surface and
from 0:063 to 0-25 ¢ C in the euphotic column.

INFORMATI‘ON on primary productivity of the

Bay of Bengal is limited to few areas’™®. As a
part of the oceanographic studies in the Bay of
Bengal conducted during March-April 1975 on
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board INS Darshak, primray productivity mea-
surements were made at 12 stations in the Bay of
Berg:!l ard 2 stations.in the Arabian Sea. These:
results are discussed in the present paper.

The samples were collected from predetermined
optical depths after measuring the light attenuation
with a submarine photometer. Productivity was
measured by the radiocarbon technique after making’
due correction for dark uptake, under simulated
in sity conditions for 24 hr. Radioactivity wes
counted on a liquid scintillation system. Nutrients
were estimated by standard methods®. Zooplankton
wes collected by standard IOSN tows (0-200 m).

Details of station locations and depth, and sampl--
ing depths ¢nd dates along with primary producti-
vity and related parameters are given in Table 1.

One interesting feature observed in the present
study is that at all the Bay stations, productivity
at the surface was maximum as compared to other
depths sampled in the euphotic zone. This vindi-
cates the view that in the Bay of Bengal, the light
intensity at the surface is optimum and is not too-
high to inhibit photosynthesis as is generzlly the
cese in tropical latitudes. This situation is pro-
bably due to the relatively heavy cloud cover over
the Bay most of the year round — 4-1-5-1 oktavess.

Information regarding the quantitative distribu-
tion of phytoplankton in the offshore regions of
the Bay of Bengal is virtually nil. LaFond? mede a
passing refererce to high nearshore phytoplankton
concentretion on the northern and e:stern sides of
the Bay. In the present study, a preliminary
attempt is made to quantify the phytoplankton
standir g crop and correlate it with primzry produc-
tion and nutrients.

In general, the phytoplankton were relatively
high in the oceanic stations both at the surfece
and in the colvmn although the primary production
was low in comparison. On the other hand, in the-
Sandheads (station 194), the unusually high phyto-
plankton standing crop of 40 % 108/m3 at the surface
was zssociated with high productivity. At the ofi--
shore stations, cell counts at the surface varied from
10-27 3 10%m? (av. 156 108/m3) and the integrated
counts in the column from 300-537-7 x 10%/m® (av.
435:5%10%m?). The standing crop values for the
various stations are given in Table 1.

Diatoms dominated the szmples; dinoflzgellates.
were relatively few. Among the diatoms, Bacteria-
strum, Rhizosolenia, Chaetoceros and Coscimnodiscus
were the most frequent and were encountered
throughout the area.

Correlati'ons between primary productivity and
other variables like phytoplankton, zooplankton
and inorganic nutrients are presented in Table 2.
Correlation coefficients and their levels of signi—
ficance are given in order to bring out the inter--
relationships of the parameters involved. The
correlatlon.be‘tween productivity and phytoplankton
was not significant at the surface; the coefficient
value was 0-52. However, the correlation coeffi-
cient between column productivity and column
phytoplankton count was —0-58, significant at
109, level. :

The inorganic phosphate concentration at the
surface in the oceanic region of the Bay of Bengal



PrIMARY PRODUCTIVITY AND RELATED PARAMETERS AT DIFFERENT STATIONS

TAnLE 1

SHORT COMMUNICATIONS -

is about 02 pg atflitred. The ' Anton Bruun?

_g&_ avergae was 0°06 and the Galathea average was
cgE e FRontow 012 pg at/litre. Low phosphate concentration is
'Q.E.E NS el oSS, generally associated with warm and high saline
< waters®. In the present study, however, phosphate
concentrations at the surface were high (0°53-1-97
§ nn o on o g at/litre; av. 1'14 ug atflitre) notwithstanding
g1 T2l 22y ssdndg the prevailing high temperature and salinity
SR ER [AFCA~mSaQ (29-07°C and 34:00%,). Since these stations were
% oceanic, the upwelling preveiling along the east
Zwly o cogst of India during that sezson? could not have
= 7 ao [ §§§§$%$G influeniced such offshore waters and resulted in
sTee such high phosphate concentratiors in surface
waters. The integral mean concentration (IMC)
o of the phosphate in the euphotic column was zalso
s g ~ i 77-3 atflitre; av. 1°55 ug at/litre).
‘3;«2 é S ANEN! E § o EE 2:5 h]ihltl(l?nlléﬁ tsl:re p;)ghgst]/ﬂ;;tz, concentraggnst\/v:etree)rela_
%35 ’ tively high both at the surfelce andFin the euplhotic
£ zone, the productivity wes low. For example, at
- g SINIEE nggggggg station ZOE, the surface phosphate value was 144
5 so S pg at/litre and the surface productivity was the
lowest recorded in thii study —1 156 mgC/m?3.
® Likewise, IMC of phosphate at this station was
EE 20 1n ™4 0800 1 n o 3:34 pg at/litre (the highest recorded) and column
=12 B A siahahalal o din roductivity — 0:063 gC/m2, the lowest recorded
217 {)Table 1). }The correlation coefficient between pro-
& % e ductivity and phosphage conce%{;ti]on 1at dthe
RS o - no o & surface was —0-58, significant at 4, level and in
218 $£§EEE§§§§§§§§ the column wes -—0"%9, not significant (Table 2).
Correlation between phytoplankion and phosphate
& was also not significant either at the su-fzce or in
2z = the column.
z2 SRS TRER22E e o The inorganic nitrate concentration 2t the surface
5% TOEREVIAVATmRQ F in the offshore waters of Bay of Bengal varies from
BIE - ' 0’1 to 2-0 pg at/litre®. The average value for the
& Anton Bruun? stations wes 0:39 pg atflitre. But
& l 2 + oo . ° in the present study, the nitrate concentration was
g E SRins :ﬁ;::g?gégggg high (av. 156 ug at/litre et the surfece and IMC
g ©oocecoods3Bas of 4:37 ug atlitre for the column). As in the case
of phosphate, at station 204, nitrate wes very high
» at the surface and in the column,dléﬂ(l é)f 161'63_ ug
k= " at/litre being the highest recorded. Correlations
gé«a BReCLLLRLERLILg be/tween pro%ucti\':ityg and nitrate end between
v phytoplankton and nitrate were not significant.
However, the correlation between phosphate and
Ea c o cco nitrate was significant.
358 §§w2§§§§8§g§§§ An attempthl}s made to correlate primary pro-
n e IR ductivity with zooplanktoy standing crop. Zoo-
plankton biomess in the Ba?' was poor varying from
04 to 2-2 mljm? (av. 176 ml/m?) . while at the 2
Eogfr’ o h 0 e o stations (207 and 209)Tiln zhe Ar%blan 2Sen, the
SELISRYESSSESRE average was 4 ml/m2 The Anton Bruun? average
8 ggﬁé:’é%%%&%é&&ﬁsﬁ& biomagss value wa/s 14 mljm? for the same season
8 over an extensive area of the B;ay.d Accorﬁixr;g to
3 fn S amme - the TOBC Atlas19, the average for day collections
: égg‘;ggiaggiégé over an year in the Bay is -<10 ml. The correla-
—~=RA&= mE8882 tion between zooplankton biomass and other para-
meters was poor. o
In general, primary productivity in the offshore
© SR2ERELRAR2RLR waters of the Bay of Bengal is low. Beyond the
= CHgooanaoddydsd continental shelf the Galathea measurements! ave-
A JHERR{I{er = raged 022 and those of Anton Bruun? 0-13 gC/m?/
day. Kabanoval! reviewing the literature on pri-
mary producti:lity in the northern Ix;dlan dOcean
; ANTINORVAS N+ IO stmmarized the various measurements and con-
5'::;;2 ARSI IARKRSNRRN clljuded that the column productivity varied from
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TABLE 2 — CORRELATION MATRICES FOR VARIOUS PARAMETERS AT SURFACE AND IN THE COLUMN

Surface Column
- Primary  Phytoplankton Phosphate Primary Phytoplankton Phosphate Nitrate
productivity productivity
Phytoplankion 0-52 — — —0-58* — — —
Phosphate —0-58* 0-21 . — —0-49 0-039 _ _
Nitrate 0-08 0-025 0-67¢ —0-24 —-0-22 0-859% —
Zooplankton — — - 0-43 0-066 —0-193 0-076

Level of significance: *109;, t59;, 319;.

01 to 05 gC/m? while the surface productivity
from 100-250 mgC/m3; ber data were limited to
the winter months only. Nairt cslculated the pro-
duction rate for offshore waters of the Bay as 019
gC/m?). The present measurements give a compar-
able average of 0'16 gC/m?/day.

Primary production in the Bay of Beng:l is rela-
tively low zs compared to the Arabian Sead. This
can be atrributed to (i) topographice! feature like
the narrow continental shelf, (ii) metecorological
feature like the heavy cloud cover and (iii) certain
oceanographic features. The Bay of Bergal, zs a
whole, is more or less an estuarine sea with an
average salinity of 30-34%,. A number of major
rivers open into the Bay both from cast and west
sides, bringirg in huge quantities of inorganic and
organic material which lower the trensperancy of
the waters to a considerable extent, thus limiting
photosynthesis. Upwelling in the Bav is less
interse and limited comparcd to the Arabian Sea.
The heavy river discharge ofisets the ofishore trans-
port of surface waters caused by winds and thus
damps upwelling. The other occanographic mixing
processes (vertical advection, diffusion etc.) that
transfer the subsurface nutrients to the euphotic
zone are a#lso less intense in the Bay ¢s there is a
greater degree of stratification and stability due to
the river discharge and corcomitant lowering of
salinity in the surface waters.

The author is grateful to Dr S. Z. Qasim for his
valued criticism, to Dr R. Sen Gupta for making
available the nutrient data and to Capt. K. L.
Chopra, officers ard crew of INS Darshak for ship-
board facilities.
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Biodegradation of 3 different biological materials
(Trichodesmium erythraeum, Lucifer and mixed
plankton) was studied to estimate their rate and
extent of decomposition in surface sea water under
controlled laboratory conditions. Rate of decomposi-
tion during the first 20 days was approximated by the
1st order Kinetics. Rate constants for the degrada-
tion suggested that there were 3 stages in the micro-
bial decomposition and that 2 labile organic fractions
and a refractory organic fraction could be identified.
Approximately, 15-20%, of the initial dissolved organic
matter (DOM; fraction F,) was oxidized. The other
labile fraction F, was about 30-45%; of the total DOM.
The refractory portion was about 407, and it was
resistent to biological oxidation. Rate constant for
F, of T. erythraeum was 00331 day' and of Lucifer
was 00723 day~! and for mixed plankton, it was 0-1188
dayl.

RIMARY sources of energy of the coastal

aquatic ecosvstem are available at the producer-
decomposer level. Number of dynamic and inter-
acting environmental parameters mfluence this besic
trophic level and control the development and opti-
mization of energy flow. Higher componeats of the
system such as predators, influence production rates
within thesystem with their own variable populations
and production dynamics.

Autotrophic productivity and related hetero-
trophic utilization of organic compounds are greatly
influenced by the trace but highly dvnamic pool of
labile organic substrates. Free amino acids! and
other growth factors such as vitamins? occur in
exceedingly low concentrations in sea water but may
undergo rapid utilization and synthesis. Degraded
hydrolytic products of proteins, carbohydrates and
fattyv acids generally occur in large quantities within
the DOM (dissolved organic matter) pool®. In spite
of low concentrations, these organic compounds are
of major functional and ecological significance for
the metabolism of the ecosystem.



