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ABSTRACE

The paper present~ i v a0 ol the diseptbution of particutate organic matter (parti-
culate organic carbon, miireyes ~md phosphoruss in the Inshore waters of Bay of Bengal
off the cost ol Waltair “or & of two vesrs tival w 14967 and also from the differeat
regions of the Bay of #en rarned during March-Apredl, 1963 on board ROV daton
Bruun in the Inwernation: ! aion Occan Fapedition

Varjations in the mon:tl o
material in the sarface waier
reveal high vatues duii

rage svalues of the three fractions of the particulale

seoast oF Wailtair shiow o almost similar trend They
poah period of phvtoplank on growth in Muarch-Aprik
(Carbon 135 pg. at: f02% e atd, phosphorus 015 paoat Vi 1961 and 4.8
peoat’l, LO pg at§, 16 s 0 rospectively in 59620 Values olvained during Getober-
November period are of the v magnitade, (Carbon P30 g at Lonitrogen 183 pp. at |,
phosphorus 0.1 g ar . o Fonl and TS g acl T2 pe atd and 0.0 pg ool
respectively in 1962),  The vowwiar hwh values of 1his period are attributed o a
minor blgom of phyvtopionne o one vt as te copdderable guantiey of deties Grom
river waters  brogght  co thes it I the southerly curreni,

Y

rains long the Waliair Coust (Julv and Augusty there is
an indication of an inure CvreCtaraloon ol organic cerbon and nitrogen but naog of
phosphorus.  Average s ddves oo the surtace water of the diTerent regions of the By of
Bengal mdicate high comess o sarticuinte mulier in regions  of kel productivity

Daring rthe period of buas

for example, off the coao 0 Bema and the east coast of fndin during  March-sagpril
period.

The conceniration ¢ chatlate organic matler in general s low in the Bay
of Bengal when corper:: ciner  fernie areas of the Pacific and the Atlntc
thus reflecting perhaps. 50 o productivin of this region.

INTRODE CTION

A sTUDY of the cycle of e 0 ihe sea indicares that 4 good amount of living matter
occurs as nanno-plinkien, siach with the more ressstant portions of decomposing
organisms and detritus con.tinies what 1s termed as “particulate” organic matter.

The amount of piant nuterial beneath a known area of sea surfice at uny
instant of time is known as “he standing crop and can be expressed in several ways.
The number of individval plans, their weight or volumes are often used. However,
these measurements have ht e sienificance in terms of potential food value as there

*Presented at the "Symposior o indian Ocean and Adjacent Seas-—Their Origin, Science
and Resources’ held by the MNuarice Biological Associaton of [ndia at Cochin from Janwary 12
to 18, 1971.
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is an enormous size variation between phytoplankton species. The water content
and the amount of inert substances such as silica or lime in the plants are not neatly
constant. The most useful measure is the amount of organic carbon in the crop.
The phosphorus and nitrogen contents of the crop have considerable significance
and we can make a “proximate’ analysis for protein, carbohydrate and fat
(Strickland, 19359},

Though the standing crop of phytopiankton does not mnecessarily tells us
much about the rate of production of the food siuff, the standing crop reflects
the magnitude of production and a relative idea of the fertdity of the different
regions may thus be obtained.

We are gratetul to Late Dr. N.K. Panikkar, former Director. National Institute
of OQceanography. India, for hisencouragement and useful suggestions in the prepara-
tion of this paper. Thanks are due to Dr, P. N. Ganapati for research facilities at
Andhra University, Waltair and to Dr. John H. Rhyther of the Woods Hole Oceano-
graphic Institution. U. S. A tor facilities on R. V. 4nron Briun during the Inter-
national Indian COcean Expedition.

MATERIALS AND METHODS

Sea water samples for routine work were collected from the surface once in
ten days from January 1961 to December 1962 from a station (Fig. 1) located
about 5 km off the coust of Visakhapatnam opposite the entrance channel. The
depth at this station was about 46 metres.

T

I”'

Fig. 1. Locavon o! the sampling station for weekly collections.

A clean polythene bucket was lowered from the boat with the help of a cotton
rope. The bucket was rinsed twice with the sea water sample and a bucketful of
sample of sea water was collected. The sea water sample was immediately dis-
pensed into a polythene bottle, tightly stoppered and kept in a cool dark placein
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the beat. Normaily abowr - ey of the sample was first strained through 4 clean
nylon cloth of mesh size &+ =i to remove the larger zoo-plankters without losing
plant cells or detrital partizte.. Similar volumss of water were filtered for ¢ and N
from the same stock. The sample thus straired was Htered through 2 millipore
AA filter previously treated with o lictle magnesium carbonate powder to prevent
particles adhering to the <iriee of the membrane. The concentrated particulate
matter was rinsed off’ the r:embeune filler with a lintle saline and immedistely
analysed.

During March-Apnl cruec o degron Braamn, millipore filters were substituted
with glass filters (Fig. 2. Sa-tece sea water samples from different regions of the Bay
of Bengal were filtered throust wluss filters spread with magnesium carbonuate. The
glass fifters contaiming the partcutate matter were lolded in half, placed in a folded
whatman filter paper and covered with analuminium paper keptintact with arubber
band and stored in a kilner wur conmuming freshiy devdrated silica gel.  The jar
was kept in dark n a deep treose. The samples were analvsed later on a unicam
Sp. 600 spectrophotomete:.

T
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Fig. 2 Docsuar of stations during the first cruise of
Aafor Braun in the Bay of Bengal

Particulate carbon wa- anaivsed by the procedure given by Johnson (1949)
and adopted by Stricklanc :nd Parsons (1960} to spectrophotometry.

Particulate phosphoru- swient was obtained by the difference in the 1otal
phosphorus content estimate.d on two samples of 50 ml each, one filtered through
a millipore membrane and in¢ other unfiltered.

Particulate nitrogen was sstimated by adaptation of the micro-kjeldahl Nessler
procedure given for small amounts of protein by Johnson (1941}
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PARTICULATE ORGANIC CaRBON

Monthiy average values of purriculate erganic carbon in the surface wuters off
the coast  of Waltair during 1961 and 1962

Monthiy average values of particulate organic carbon in the surface waters
during 1961 (Fig. 3a, Table 1} showed an annual variation from 13.75 pg. at/l in
April to 3.25 pg. at/l in January, thus showing a range of 10.5 pg. at/1. The
average value for this vear was 8.6 pg. at/l.

Tasle 1. Average monthly values of the Particulare organic Carbon, Phosphorus, Nitrogen and other
coNstituents in the surfuce watev off the coast of Waltuiv during 1961 and 1962

Harvey

NO3-N PO Part P Part C Part N DorN Pigment Salinjty
Month  Hg.atl Pgatl  Pgatl  Pgati Pgaul mg/] units:M? %
1961
Jan. 4.6 .49 0.04 3.3 0.3% 0.05 538.2 30.90
Feb. 6.4 0.90 0.06 5.1 0.49 0.035  1i00.8 32.68
Mar. 10.4 112 0 12 8.8 0,98 ¢.078  §000.0 13.91
Apr. 6.1 0.71 0.15 13.8 j.25 0.12 105250 34,80
May 1.8 0.24 0 07 6.5 0.70 0.28 2800.0 34.80
June 4.2 (.34 0.06 5.5 048 0.10 2100 33.72
July 5.8 0. 28 0 04 1.3 0.52 0.08 228.0 33,12
Aug. 7.2 0,71 004 2.0 0.82 012 051.0 34.08
Sept. 3.6 0.0 006 7.6 0.80 0.04 631.0 370
Oct. 2.2 0.09 0.1l 10.6 1.20 0. 1% 1653.0 30.81
Nov. 3.4 0.13 0.10 13.0 1.85 0.36 2200.0 24.30
Dec. 4.4 0.23 0.06 8.5 0.62 0.2z 185.0 27.44
1962
Jan, 5.2 0.58 0.03 5.2 0.50 0.15 588.5 3).71
Feb. 3.6 0.64 0.4 5.2 0.62 0.04 1380.0 34.07
Mar. 3.6 0.75 0.08 7.8 0.88 0.06  10000.0 34.51
Apr. 7.8 0.98 0.16 14.8 1.00 0.23  12500.0 34.70
May 1.9 0.32 0.09 9.2 0.50 0.18% 4200.0 33.87
June 5.6 0.54 0.06 9.5 0.50 0.06 2300.0 33.16
July 2.8 0.50 0.05 13.2 0.78 0.10 1050.0 33.68
Aug. 6.4 0.79 0.06 i1.0 [0 0.18 422.0 34,85
Sept. 5.0 0.55 0.07 §.0 0.48 .06 488.0 31.77
Oct, 2.6 0.54 0.09 9.2 0.85 0.28 1328.0 21.55
Nov. 1.8 0.32 0.10 7.5 1.20 0.22 1500.0 22.90
Dec. 2.5 0.44 0.04 6.8 0.55 0.20 26.20 26.98

Particulate carbon value in January was low and the values gradually increased
through April to reach the highest value during this month. Frem April to May,
the value showed a considerable fail by about 50%;, and this trend was seen through
June, From June to August an increase in particulate carbon was noticed. Showing
a drop in the particulate organic carbon figures in September, the values continued
to increase through November. From November 1o Decernber a slight fall in the
value was noticed.

Thus, it may be noticed, that the particulate organic carbon values exhibit
three peaks, one in April, the second in August and the third in November.

The trend in variation of the particulate organic carbon values during 1962
is almost identical with the values obtained during 1961, It is interesting to point
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out that the annuui averteo viiue or hoth the vears is equal in magnitude. the
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The rest of the Buy

In the surface wats
1o fluctuate berween |
1302 wg oat!l. The o0

area the particuaiate organic carbon values are seen
st band T3S wyoar I0othus showing a range ol
certent s TR da g |

The values exhibs w20 fow concenirations about 4-5 sg, at | (svith two
exceptions) in the wiic o e Northern port of the central Bay,  Reference o
Fig. 4 shows that the carbo ogos in the central Bay are less than S peoat i From
this area. the valves nrees 0 wreater than 2 neout |in a Westerly  cdirection
towards the Waltarr €, thegcterls sowards the Burma Couast and southeasterly
towards the Andamans, - arben valurs slong the continental shell” of the east
coast of India. froow vk et 0 she Bas toserds the "Waluadr Const. are very high,
These values are omicined oo b week of April 1953 and during this period the
coatal waters have heen ~ho o o b enrched sith natrients as a result of the process
of upwelling of subeurtucr - e - vide POL-PD NOp-Nand pigment units during
March-April 196] ant X it Coast - Table 13 resulting i hign phyvio-
plankton produch SR mly it gl nz from 037 1o 303 aplin

the surface water. e orearie matier may be responsible for the
high organic caibon oo

o liw Ea

Thus, it s clews vy g

the March- pril peried in the Bay of Beagal, the
partculate organic carbon e paar Boate the magnitude of phytoniankton
production in the distoras o saapes. the greater part of the rest of
the Bay is indeed har 3+ 0 indwated by chlorophyl and primary productivity
va{ues, The same i~ seileln b the particdlate organic carbon values as given
below:

1

e Dot T

Stn. No. S (AR Pri. Prod. Part. org. Carben

w0 m? day e, at |

60 IR (10 7.25

6l LA P 608 8. 70

62 : 010 5.25

71 SN .10 280

74 R G 0d —_

78 d .07 5.80

Further the carbon saloes v the waters alony the Burma Coast and on the conti-
neatal shelf of the cast coas of india would indicate high plant production as s
revealed by chlorophydl Cod srimary producovity values given below:

St No. e Pri. Prod. Part. org. Carbhon
g Cand day norout 'l
86 v y 27 —_
87 [P 1 ®3 I3 (K}
87G M - .00
871 T — %.80
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PARTICULATE ORGANIC NITROGEN

Monthly average values of particulate organic nitrogen in r)ie surface waters off the
coast of Waltair during 1961 and 1962.

The monthly average values of particulate organic nittéogen (Fig. 3, Table 1)
showed a variation from 1.85 to 0.38 pg. at/l, with a rangelof 1.47 pg. at/] during
Tanuary-December 1961. The average value for the year ivas 0.83 png. atfl.

The values were low at 0.38 pg. at/l in January and ipcreased through April
and attained a concentration of 1.25 pg. at/l1. Between April and June a fall in
the values was observed. From June through November the part-N content was
seen to rise gradually touching the maximum concentration fof the year in November.
A considerable decrease by about 78% in the part-N valhe was noticed from
November to December. _
+
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Fig. 3 a. Monthly average va]ues of
particulate Carbon, particulate gﬁéer lgizzthe coas. of Waltair during 1361

Nitrogen and particulate Phos-
phorus in sarface water off the
cl:ggzt of Waltair during 1961fand

The trend in variation of the monthly average values of particulate nitrogen
during 1962 is almost similar to that of 1961. The valueq during March-April
and October-November periods are high when compared toi{the other months in
both the years. The rise in values from January to April and from September to
November in both the years agree fairly well. But the considergble fall in the value
between August and September during 1962 has not been jnoticed during 1961.
It is interesting to note that the range in variation of 0.73 pg. at/l during 1962 is
only half of the range observed during 1961. However, the ayerage part-N content
in the surface water for the 12 month period does not reveal rm;ch difference between
the two sets of observations,

The concentration and variations in the distribution of particulate organic
nitrogen are generally ascribed to the availability of planktod in the sea water, a
part of it being also due to detritus, excreta of organisms, etc. In the surface water
of the inshore area of the Waltair Coast seasonal variation df the part-N content
has been noticed, the values fluctuating between 1.85 and 0.38 pg. at/l during the
two year period. The low values of part-N during January and February are due
to the scarcity of plankton on this coast during these monthd With the onset of

{8}



48 V. CHALAPATI Rao aND T- S. SATYANARAYANA Rao

the process of upwelling in March and its continuance through April resulting in
enrichment of surface water with nutrients, conditions favourable for the develop-
ment of a phytoplankion blooms are created during this period. In consonance
with the occurrence of large numbers of phytoplankton the particulate organic
nitrogen values show an upward trend. It wmay be pointed out that a great
proportion of the part-N during this period should have been derived from
vegetable organic matter.

The reduction in the particulate nitrogen values from April to May may be
due to two faciors, viz., (i) the considerable decline in the phytoplankton numbers
revealed by the fall in the plant pigment units from April to May (Table 1) and (i)
due to possible conversion of part-N into soluble organic nitrogen. The appreciable
rise in the value of dissolved organic nitrogen from 0.12 mg/l in April to 0.28 mgfl
in May 1961 (Table 1} is consistent with the above presumption.

During the period June-August, there is a general increase in the values of
part-N. When the plant pigment concentration during July-August is so [ow,
810 and 223 H. P. U. fm3 i 1961 and 1050 and 422 H. P. U. fm? in 1962 respectively,
the rise in the nitrogen values to 0.82 pg. at/l in August 1961 and 1.0 pg. at/l m
August 1962 can be explained by considering possible contribution from detritus.
In this connection, it may be pointed out, that it 1s not unlikely that the heavy rainfall
on this coast during this period may be responsible to wash out from the land
airogenous matter and suspended material which is drained into the Bay through
ntnumber of storm water channels. Consequent on this, one would expect that a
very high proportion of the particulate organic nitrogen should come during this
period from detritus and not from vegetable organic matter,

The highest values of particulate organic nitrogen recorded in November in
both the years may be explained thus: During the QOctober-November period a
minor phytoplankton bloom appears on this coast, with pigment values ranging
from 1500 to 2200 H. P. U.m/3. This constitutes only 257/ of the pigment values
recorded during March-April period. Yet, it is interesting to observe that the
particulate nitrogen during November is higher than the values in March-April.
Such a situation would immediately suggest that a great proportion of the part-N
comes from sources other than plant material available in the surface water. An
important contribution of considerable quantity of detritus during this period may
be expected from river water brought down to this coast by the southerly current
during November (1961} and October-November (1962).

Horizontal distribution of particulate organic nitrogen in the surface waters of the
Bay of Bengal during March-April 1963 (Fig. 5. Table 2)

Nicobar Sea

The values of particulate nitrogen vary from 0.78 to 0.36 pg. at/i. The average
value in the surface waters of this area is 0.58 pg. at/l. The values along the Thai
Coast are generally 0.8 g at/l, but a reduction in the values to <7 0.5 has

been noticed as one proceeds from the Thai Coast in a westerly direction towards
the Andaman Islands.

Andaman Sea

The particulate nitrogen values are seen to fluctuate between 0.78 and 0.42
g at/l in this region. The average value is 0.57 pg. at/i and is similar to the

9
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Nicobar Sea. The values in general are greater than 0.5 pg. at/l with slightly lower
values at station 32, situated east of Andamans and alsofin a small area at the
southern tip of the Burma Coast,

Off the coast of Burma

The values of particulate nitrogen range between 2.1 ad 0.54 p.g. at/1 showing
an average concentration of 9.5 pg. atfl. ;

The values in this region are comparatively high. At station 40, near the
South Burma Coast the part-N value is 1.0. In this area tHe values are seen to fall
from 1.2 to 0.65 in a westerly direction. The highest valuejof 2.1 pg. atfl has been
recorded at station 44 situated near the Bangladesh Co4st (North of Burma).
Along the Northern Burma Coast the values are generally] high ranging from 2.1
to 0.92 png. at/l, but they gradually fall in the waters awayjfrom the Burma Coast.
The high part-N values in this region indicates the high iphytoplankton content,
the values of which are given under ‘Particulate Carbon’ ih this paper.

H
i

wr Iy »' »* o't
L. 0160 200 $00 400804
. P Jao

Fig. 4. Horizontal distribution of particulate organfic Carbon
in @g. at/l in the surface water of the Bay : f Bengal

The rest of the Bay

In this area there are two regions which are sharply divided based on the values
of particulate organic matter and chlorophyll in the surfafe waters. The conti-
nental shelf off the east coast of India is characterised by jpart-N values ranging
between 1.77 and 1.12 . atfl with an average of 1.46 pg. gt/i. This area is also
characterised by high phytoplankton production which isf reflected in the high
values of particulate organic nitrogen. Excluding this nirrow strip along the
Indian Coast, the remaining part of the central Bay shows falues between 0.5 and
1.0 pg. at{l. However, at stations 57 (near the middle of the Bay), 71 and 79 sitvated
towards west and north of Andamans respectively indicate values 0.5 pg. atfl.

[10]
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Thus, it may be pointed out that the distribution of particulate organic nitrogen
in the different regions of the Bay of Bengal reveals the relative fertility of the areas
during the March-April period.

TaBLE 2.  Particulate organic matter in surface water in the Bay of Bengal during March-April 1963

Volume of Carbon Nitrogen Phosphorus
water

Station No. filtered (liters) pe. atfl g atfl g atft
NicoBaR SEA
16 4 7.87 Q.69 0.04
i8 4 B.70 0.7t 0.04
19 4 £.00 0.78 0.06
20 4 6.00 0.58 0. 07
22 4 9.75 0.78 0.08
23 4 6.00 0.58 0.07
24 (0915 hirs) 4 6.87 0.62 .05
24 (1600) hrs) 4 4.75 0.44 0.05
25 4 4.37 0.51 0.04
26 4 2.50 0.38 0.03
27 4 3.75 0.36 0.03
ANDAMAN SEa
26 4 8.50 0.78 0.05
30 4 6.00 (.55 0.06
31 4 4.50 0.52 0.05
32 4 3.75 0.42 0.04
13 4 6.80 0.70 0.05
34 4 8.75 0.68 0.06
35 4 6.00 .58 0.05
36 4 5.50 0.60 0.04
37 4 4.15 0.48 0.05
38 4 6.25 0.45 0.05
OrF THE COAST OF BURMA
40 2.25 12,50 1.20 0.09
41 4 6.50 0.68 0.05
43 (1200 hrs) 4 6.25 0.65 0.05
43 (1800 hrs) 4 7.37 0.80 0.07
44 2.00 19.82 2. 10 0.09
45 3.00 14.23 1.65 0.07
46 3.00 6.25 0.92 0.06
48 4 10.85 1.12 0.09
50 4 6.50 0.54 0.04
51 4 9.50 0.78 0.05
52 4 7.50 0.55 0.04
53 4 6.75 0.58 0.06
54 4 2.95 0.74 G.05
THE REST OF THE BaY .
56 4 4.50 Q.51 0.03
57 4 2.38 0.32 0.03
58 4 4.75 0.77 0.06
60 4 7.25 0.77 0.06
61 4 8.70 9.78 0.04
62 4 5.25 0.50 0.03
63 4 6.70 0.32 0.05
65 4 5.80 0.70 0.05
67 4 7.25 0.64 0.66
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TabrLg 2 Contd.

Yolume of Carbon Nitrpgen Phosphorus
waler .

Station No. filtered (liters) pg. atft pgiatil g atfl
71 4 2.80 0137 0.04
72 4 6.90 062 0.06
73 4 10.00 095 0.08
75 4 3.50 063 0.05
76 1.50 7.00 0.58 0.05
78 3.50 5.80 0352 0.04
79 3.50 5.75 0.32 0.04
80 3.50 6.75 0575 0.05
81 3.50 4.40 0.58 0.03
84 3.50 9.65 0.R2 0.07
87 2.00 15,00 1. 0.15
87C 2.00 13.64 1. 0.12
871G 2.00 11.00 1. 0.09
871 2.00 8.80 0.B5 0.07
8T™M 2.00 15,50 1.77 0.10
8IN 2.00 10.30 142 8.09

H
PARTICULATE QRGANIC PHOSPHORUSi

Monthly average values of partrculate organic phosphomsim surface waters off
the coast of Walair during 1961 and 1962 :

off the Waltair Coast (Fig.3a, Table 1) showed avariation frgm 0.15 to 0.04 g, at/l
thus indicating a range of 0.11 pg. at/l during 1961. The jverage value for this

Monthly average values of particulate organic phosphm%ls in the surface water
year was 0.076 pg. at/l.

}

The values were low in January and showed an increase lfrom January through
April in which month the highest concentration for the yeaf# was attained. From
April to May the concentration of particulate phosphorus hlad decreased by more
than 50%,. A fall in the values was noticed through Augudt, Then from August
to September and through November the values again incfeased. From Novem-
ber to December, a slight drop in the values was notioed

The trend in the variation of particulate organic phos orus during the year
1962 did not reveal any difference from the values and seque hoe of change in 1961.

It may be noticed that throughout the year, except in Ma h-April and October-
November the particulate organic phosphorus values remaini low constituting only
5% on the average of the total phosphorus. Redfield ef af,(1937) also recorded
in the Gulf of Maine low fraction of particulate phosphoru amounting to about
5% of the total.

The high values encountered during the March-April [period and October-
November period on this coast coincide with the primary and the secondary phyto-
plankton peaks respectively. It has been pointed out (Grap and Braarud, 1935)
that the particulate organic phosphorus occurs in greatest quantity in the upper
layers above 40 meters,- corresponding to the observed distribution of phytoplankton.
Redfield efal. (1937) observed that the quantities of particulaff organic phosphorus
in the upper (0-60 m) layer of the sea are highest in spring 4nd in mid winter the
quantity is scarcely distinguished from that of deep water. Ketchum er al. (1958)

[12]
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also pointed out that the particulate phosphorus and chlorophyll content of the
water vary in similar ways.

Particulate phosphorus in- the water is partly contained in plant cells, partly
in organic detritus and partly adsorbed on living and dead organic particles, on
silts and clays in suspension in the water. In cultures of Nirzschia containing adequate
phosphorus Ketchum ez al. (1958) found that the ratio of phosphorus to chlorophyli
was constant and the values ranged from 40 to 80 pg. at P/mg. chlorophyll 4. But
the relationship observed in natural waters, however, appears to be much more
compiex. Their figures indicate that at high chlorophyll concentrations the ratio
lies between 20 and 40 g at P/mg chlorophyll . but at low chlorophyll
concentrations, the detrital phosphorus becomes important and the ratio becomes
very large. For equal amounts of chlorophyll a the off-shore waters appear to
contain less particulate phosphorus than the inshore waters. They ascribed this
condition to the general low inorganic nutrient concentrations offshore and as
such less particulate matter of all kinds,

In the present investigation, the particulate organic phosphorus values during
the March-April period may be considered to indicate the intensity of phytoplankton
production since during this period the waters are comparatively free of detritus
and clay and other suspended materials as evidenced by high transparency of the
inshore waters (Satyanarayana Rao, 1958). But in the October-November period,
the coastal water contains a considerable amount of detritus carried down from
the river waters indicated by low transparency of the sea water off this coast and
the values of chlorophyll are considerably low (extinction coefficient, k values range
from 0.049 to 0.181 during March-April and 0.090 to 0.210 during October-
November period). It is presumed that a great proportion of part-P during October-
November period seems to have been derived from sources other than phytoplankion
organisms in the waters. From a comparison of the particulate carbon, and nitrogen
values with those of particulate phosphorus in the inshore waters of this coast, it is
apparent that they nearly reflect the magnitude of phyteplankten production during
the March-April period when plant production was high.

Horizontal distribution of particulate organic phosphorus in the Bay of Bengal
during March-April 1963 (Fig. 6, Table 2)

Nicobar Sea

Particulate organic phosphorus in the surface water of this region varies from
0.04 to 0.08 pg. atfl, thus showing a range of 0.04 pg. at/l. The average value for
this area is 0.05 pg. at/l. The values in the southern part of the Nicobar Sea are
low. They show an increase in a South to North direction off the Thai Coast. The
values indicate a gradual fall from the Thai Coast towards the Andaman Islands.

Andaman Sea

The values of particulate phosphorus in the Andaman Sea are seen to vary
from 0.04 to 0.06 ¢g. atfl, showing a small range of 0.02 pg. at/l. The average
value obtained for this area is 0.05 pg. atfl. The values in general are low and
show much uniformity in the distribution.

Off the coast of Burma

Particulate organic phosphorus values flactuated between 0.04 and 0.09 pg.at/i
with a range of 0.05 pg. atfl. The average value is 0,067 pg. at/l. The values are
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[
generally high along the coast and show a slight fall awayifrom the coast. It is
interesting to note that the maximum concentration of §.09 pg. at/l, has been
recorded at 44 and 48 atwhich the particulate carbon and nitrogen values
are also high. Thus the part-P content in this region ma} also be taken as an
index of the magnitude of phytoplankton production.

The rest of the Bay

In this region of the Bay of Bengal, the particulate phogphorus values are seen
to vary from 0.03 to 0.15 pg. at/l thus showing a range {of 0.12 g, at/l. The
average value for this area is 0.061 pg. at/l, {
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Fig. 5. Horizontal distribution of particulate organ nifrogen
in pg. at/l inthe _surfaoe water of the Bay ¢§f Bengal.

The particulate organic phosphorus values in the central Bay are generally low
(0.05 pg. at/l). High values between 0.1 and 0.15 pg. at/l dre obtained at stations
situated along the East Coast from the head of the Bay don to Waltair. There
is a good deal of agreement between the particulate phosphorus values and the
chlorophyll values of this region. Almost throughout central Bay there is
little chlorophyll {0.05 1g/l) and along the East Coast of India the values are high
(1.07-3.03 pgfl). Thus the particulate organic phosphorus vajues during the March-
April period in the Bay of Bengal would help to locaie regidns of high production.

Vertical distribution of particulate organic phosphorus in rhb Bay of Bengal during
March-April 1963

Nicobar Sea

Particulate erganic phosphorus concentration in the surface water is in general
low and shows a slight increase at about 100m level. The vgiues are undetected at
depths below 500 m, There are instances of high values in surface and a gradual
fail at subsurface levels, for example at stations 19 and 21.

[14]
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Andaman Sea

The trend in the vertical distribution of part-P in this area is similar to that
of the Nicobar Sea, showing slightly higher values at 100 m and zero values
at greater depths.

Off the coast of Burma

Different patterns of distribution with depths of part-P have been noticed in this
area. In a shallow station 48 the values are seen to increase from surface to 30m
by almost 50%,. At another station (51) the values are uniform in the surface and
at 100 m and thereafier decrease with depth. At station 54 the values are high in
the surface, show a reduction by more than 50% at 100 m and zero values
at 500 and 1000 m.

o W3 DO YO0 00 400
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Fig. 6. Horizontal distribution of particulate organic phos-
phorus in pg. at/l in the surface water of the Bay of
Bengal,

The rest of the Bay

The values of particulate phosphorus in general are high in the surface and -
decrease upto 1000m, at which depth the phosphorus wvalue is quite often
undetectable. Below 1000 m the particulate phophorus is again recorded. At
a deep station (71} at 2680 m a value of 0.06 pg. atfl which happens to
be higher than the surface value at that station has been obtained.
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