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Biomass of phytoplankton and zooplankton, measured as particulate oxidizable carbon, shows that at shallowest station (5
m) there is large excess of phytoplankton organic carbon over zooplankton carbon in all the samples. There is no significant
relationship between chl a and either glycollic acid ox dissolved carbohydrates in thesc samples.

Earlier studies on phytoplankton and zooplankton
relationships in Goa waters have been conducted
either in the Mandovi-Zuari estuarine complex or in
inshore waters up to 20 m contour’ —*, Selvakumar e?
al* have calculated transfer coefficients of 7% in the
Mandovi-Zuari estuarine complex between phytop-
lankton productivity and zooplankton production. In
the present study variation in phytoplankton-
zooplankton biomasses on a transact up to 50 m depth
contour has been estimated. Data are also collected on
.concentrations of glycollic acid and dissolved
carbohydrates to investigate whether these parameters
exhibit any association with phytoplankton
concentration. ‘

Monthly sampling was done from Sept. 1976 to May
1977 at 4 stations, situated at different depth contours
on a transact from Dona Paula Bay (Fig. 1). The
deepest station was approximately 25 km offshore.
Parameters estimated at each station were particulate
oxidizable carbon (POC), chi a and dissolved
carbohydrate®, glycollic acid® and zooplankton
biomass.

Secchi disc readings showed that at sts 1 and 2 the
entire water column was within the cuphotic zone and
at these stations samples for chl @, POC and dissolved
carbohydrates werc taken from the surface and near
the bottom. At deeper stations (sts 3 and 4) the
cuphotic zone was generally below 20 m and samples
were taken from surface, 10 and 24 or 45 m as
applicable.

Horizontal tows (2) of 5 min duration were made dt
each station using an HT net (330 ¢m mesh, 0.25 m?),
Zooplankton from the haul was used for organic
carbon estimation”. All sampling was done between
0600 and 1600 hrs. _

Chl a and phyioplankton carbon--There was no
apparent stratification in temperatures during the
course of these studies. Chl g values decreascd
significantly with distance from the shore but showed
little variation within the column at each station (Table
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1). The homogeneity of phytoplankton distributions in
the water column is due to the well-mixed nature of the
water at these- shallow depths. Thus the arithmetic
mean of chlorophyll concentrations from different
depths is adequate to descrlbe the actual chlorophyll at
each station.

Decrease in chl ¢ and therefore phytoplankton
biomass with distance from the shore is clearly due to

- the effect of the Mandovi-Zuari estuary which drains

the hinterland and adds nutrients to the marine
environment?® .

Phytoplankton carbon, calculated from chl a
values®, forms a fairly small part of totat POC. The
phytoplankton-carbon/other-carbon ratio in this area
is 1/30 on an average. This low ratio indicates the
predominance of detritus in these samples. The high
detritus content is probably due to allochthonous
material discharged by the Mandovi-Zuari rivers.
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Fig. 1---Location of sampling stations
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. Phytoplankton-zooplankton  inter-relationships—
Standing stocks of phytoplankton and zooplankton
carbon vary from station to station (Table 1). Thus, the
8 month average ratios are 20.39/0.36, 13.22/1.7,

10.26/1.35 and 2.14/1.55 at sts | to 4 respectively

indicating large excess of phytoplankton carbon over
zooplankton carbon at st 1. As far as the estuary itself
is concerned (st 1), the present results are comparable
to those of Bhattathiri er al.' who have stated that
phytoplankton production in the estuary can_
adequately support zooplankton food requirements in
the area>All zoopﬁﬁﬁ%ﬁmﬁ&m 2 studies.
were collected during the day. It has been shown,
however, that the night values- of zooplankton
biomasses are significantly higher than the day values
both within the estuary and in inshore waters? . In view
of this, whether phytoplankton carbon alone can meet
the food demand of zooplankton even within the
estuary remains an open question. Biomass ratios at
the deeper stations on the transact suggest that
zooplankton food requirements must be met by
components - other than phytoplankton, possibly
detritus.

There is, in fact, no unequivocal evidence that
herbivorous copepods in the environment differentiate
between phytoplankton and detritus of equal sizes as
food. Mullin'® has suggested the term particle grazers
for some calanoid copepods that depend on particle
size rather than taxonomy for selection of food.
Harding!! has examined the gut contents of 163 deep
sea copepods and found that heterotrophic micro-
organisms, probably associated with detritus make up
the bulk of the ingested material. Thus, neither the
available experimental evidence nor the measured
biomass carbon values presented here justify a causal
hypothesis between phytoplankton and zooplankton
in this environment. Further, it would seem that any
estimate of fish production based on phytoplankton
alone'* is- likely to underestimate the actual
potentials'?. In an area as rich in detritus as this, non-
phytoplanktonic carbon would appear to be more
important, certainly in the suspended load and
possibly as food material for the next trophic level.

Detritus, dissolved carbohydrate and glycollic acid—
Detritus values show an interesting relationship with
distance from the shore. The highest average value for

Table 1—Chlorophyll, Phytoplankton Carbon, Zooplankton Carbon and Detritus at Different Stations
: (Values expressed as pg. 174)

St1(Sm)

St2 (10 m) St 3 (25 m) St 4 (50 m)
Chla Phy- Zoopl. Detri- Chla Phy- Zoopl. Detri- Chla Phy- Zoopl. Detri- Chla Phy- Zoopl. Detri-
‘carb carb | tus carb carb tus carb carb | tus carb carb tus
Sept. 1976 046  23.0 — 036 0.18 925 209 0.12 015 7.5 443 0.076 0013 065 045 0.18
Nov. 094 470 — 0.14 037 1875 768 0.2 028 138 1.04 017 003 .72 4.06 . 0.12
Dec. 048 240 024 026 0.18 925 109 008 0.18 89 1.54 011 003 .75 071 003
Jan. 1977 0.7 350 065 042 023 115 018 04 0.11 534 037 025 006 29 — 0.03
Feb. 028 140 028 038 035 175 044 075 0.5 754 047 0.11 — — 2.3 —
March 052 260 021 028 026 130 1.14 071 0.15 734 1.1 027 0.09 4.8 196 0.11
April 034 170 025 038 034 170 021 252 048 204 .32 04 0.04 1.8 096 0.19
May 038 190 056 034 0.9 9.5 057 058 .023 113 0.5 036  0.03 135 04 0.03
Table 2—Dissolved Carbohydrate and Glycollic Acid Surface Values
. [AIl values in ugi ']
Month St1 St2 St3 St4
DCHO GLY DCHO GLY\ DCHO GLY DCHO GLY
Sept. 1976 1.07 0.36 0.56 0.51 0.53 0.39 0.39 0.34
Nov. 0.35 0.46 04 0.25 0.46 03 0.18 0.2

Dec. 40 0.49 32 04 0.6 03 29 0.37

. Jan. 1977 6.9 0.51 4.7 — 10 — 14 0.54

Feb. 6.3 0.55 32 04 0.6 —-— 1.9 —

March 4.6 0.64 33 0.5 3.8 0.32 24 _—

Apri} 4.6 0.73 40 0.49 2.7 0.33 32 -

May 38 0.63 36 0.58 1.6 —_ 4.5 —
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this component, calculated as the difference between
POC and phytoplankton carbon is at st 2 (Table 1).
This is the region of maximum barge activity. Thus,
high average detritus values at this station are
probably an effect of both river runoff and wurbulance
due to barge movement. Apart from this exception
detritus decreases with distance offshore.

Dissolved carbohydrate and glycollic acid con-
centrations (Table 2) decrease significantly. with
distance from the shore. The correlations between chl
a/glycollic acid and chl a/dissolved carbohydrate are
not significant. In the Menai Straits Al-Hassan er
al.'>, found an inverse relationship between
phytoplankton biomass and amount of glycollic acid
and this is not apparent in the present data. On the
other hand, these data show that glycollic acid in these
nearshore waters is 5 to 6 times higher than in the
lemperate Menai Straits and almost 10 times higher
than in the Arabian Sea proper'*. The _high
concentration of glycolhc acid in Goa waters may be
due to breakdown of humic acids from the mangrove
environments along the Mandovi and Zuari rivers or
degradation of organic matter by bacteria rather than
as a conscquence of phytoplankton excretion alone.

The authors are grateful to Head, Biological
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