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fewer numbers. The dinoflagellate population was
represented by species of Pouchetia and Gonyaulax.

To the east and west of the Seychelles-Mauritius
Ridge (sts. 76, 81,99, 120, 123 and 126) the most
commonly occurring form was the diatom
Rhizosolenia hebetata semispina. The other diatoms
observed were Bacteriastrum cosmosum, B. varians,
Cerataulina bergonii, Chaetoceros sp., Nitzschia sp.,
Rhizosolenia sp. and Thallasiosira sp. The
dinoflagellate population comprised of Dinophysis
sp., whereas Ceratocorys sp. and Dermocarpa sp. and
some filamentous forms comprised the blue-green
algal population.

Towards the northeast of Mauritius in the
Mascarene basin (sts. 130, 131 and 133), the
dinoflagellate Pouchetia sp. and a few unidentified
blue-green algae were observed.

Photosynthetic rates - Photosynthetic rates were
in general low over most of the region ranging
between 0.01 and 0.57 mg C.m.-3.h-1. The region
around Agalega islands was comparatively more
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productive, where photosynthetic rates varied
between 0.12 and 0.57 mg C.m-3.h-1• Elsewhere
photosynthetic rates ranged from 0.01 to 0.09 mg
C.m - 3.h - 1. When normalized to unit chi a,
photosynthetic rates were invariably higher at
subsurface depths corresponding to 30 and 60% of
the incident irradiance (Fig.5).

Effect of nutrient enrichment on photosynthetic
rates - A marked increase in photosynthetic rates
was observed in the samples enriched with nutrient
salts (Fig.6). The enhancement was greatest in NH4
and P04 and to a lesser extent in N03 and N02

enriched samples. In samples enriched with salts of
Si03, the enrichment was very marginal.

Discussion
The present results show that a greater part of the

seas comprising the EEZ of Mauritius are relatively
less productive compared to adjacent coastal regions
of the CIO, like the east coast of Africa and the west
coast of'Indonesia-. The chi a values recorded during
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Fig. 5~ Vertical profiles of chi 1I. photosynthetic rates and chi 1I normalised photosynthetic rates in relation to sea surface irradiance (I,,)
at sts.86(A) and 120(B)
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Fig. 6--Variation in the rate of photosynthesis (bars) in unenriched seawater (control) and in seawater enriched with inorganic salts of
silicate. nitrate. nitrite. ammonia and phosphate at sts.60(A). 9J( B) and 99(C) (Vertical lines indicate deviation about the mean. Full

continuous line indicates percentage increase in rates of carbon assimilation in enriched samples ova control)

166



DEVASSY & GOES: PHYTOPLANKTON & PIGMENTS

the present cruise are comparable to those recorded
by Krey- and Qasirn" and reflect the general paucity
of phytoplankton in the CIO waters. Krey-
attributed the low chi a concentrations in the CIO
primarily to the strong thermal stratification
persistent in this region.

Nutrient data collected during the present
investigation do suggest a state of nutrient
impoverishment in the euphotic column over a large
area in the EEZ of Mauritius (unpublished data). At
some stations blue-green algae proliferated. A
sizeable number of marine cyanophytes are known to
fix atmospheric nitrogen which give them a distinct
ecological advantage over other phytoplankton for
growth and survival in nutrient impoverished
waters+":".

A zone of elevated chi a concentrations was
observed at sts. 120 and 123 in the leeward side of the
Seychelles-Mauritius Ridge in the vicinity of
Agalega islands. In this region the diatom,
Rhizosolenia hebatata semispina was the dominant
form, whilst Rhizosolenia sp. and R. stolterfothii were
also present in appreciable numbers. The increase in
the number of these diatoms can be attributed to the
increased nutrient input into this area. R. hebetata
semispina has been previously reported from nutrient
rich waters of the southern Indian Oceans. During the
present investigation, an upward movement of the
thermocline was observed to less than 100 m
southwest of Agalega islands. Geostrophic flow
calculations showed? that there was a strong (20
cm.sec "") west bound current between 8° and 100S
lat. This westward flowing current on encountering
the Seychelles-Mauritius Ridge appeared to produce
a strong divergence on the leeward (west) side of the
ridge resulting in upwelling of relatively nutrient rich
waters. In earlier studies of this region, it was
observed that the westerly flowing current was a
branch of the South Equatorial Current and the
divergence caused was an annual feature between
June and Septemberlo•ll. Further, apart from the
Seychelles-Mauritius Ridge, the shallow
bathymetry associated with the presence of Agalega
islands could also be responsible for this unusual
enrichment leading to enhanced concentrations of
phytoplankton, particularly diatoms and pigments
in this region. Since such high concentrations were
not observed in the surrounding areas, this can
possibly be classified as a localized phenomenon
generated by topographic variation.

Vertical profiles of chi a in the euphotic column
showed the presence ofSCM at a number of stations
(Fig.3). The presence of SCM is of considerable
importance in tropical oligotrophic environments

where it is expected that prevailing conditions of high
levels of insolation and low nutrient concentrations
in the surface waters would readily favour its
forrnation+", Nutrient concentrations recorded at
most stations during this study (unpublished data)
were much below the half-saturation constants
reported for their uptake13 - 15. Similarly chi
a-normalized photosynthesis 1'05 light profiles (Fig.5)
showed that phytoplankton in the. surface waters
were strongly photoinhibited. A similar observation
was made by Saijo!" based on in situ photosynthetic
experiments along a longitudinal section in the Indian
Ocean. Saijo!? concluded that the formation of the
SCM in this region was a result of excessive light
which deteriorated plant pigments in the upper layers
and growth and proliferation of shade-adapted
phytoplankton in deeper waters.

The present results showed that chI a accounted for
a sizeable percentage i.e. between 45 and 90% of the
total estimated pigments (chi a + phaeopigments) in
the SCM. Further, phytoplankton counts in the SCM
were invariably high, arguing against the possibility
of the SCM being formed of senescent cells sinking
and accumulating in the region of the thermocline '?

In this study, the distribution of the SCM showed a
fairly close degree of correspondence with that of
nutrients. The vertical distribution of inorganic
nitrate closely resembled that of chi a wherever a
nitrate maxima was observed at or immediately
below the SCM. Likewise, the distribution of chi a
and inorganic phosphate also bore strong
resemblance, an indication that phytoplankton in the
water column were mainly dependent on nutrients
diffusing across the thermocline.

In the Indian Ocean annual winter cooling,
wind-driven upwelling and vertical diffusion of
nutrients have been identified as the most important
physical mechanisms for nutrient input into the
euphotic zoneI8-21. In the CIO on account of the
thermally stratified nature of the surface waters at this
time of the year, the supply of nutrients to the
euphotic zone is perhaps mainly through vertical
eddy difTusion. However. it is evident that this process
by itselfis inadequate to meet the nutrient demands of
phytoplankton especially in the top 50 m. Secondly
the SCM by itself seems to be acting as a nutrient trap
preventing the-diffusion of nutrients into the surface
waters.

This feature of nutrient limitation was evinced
from enrichment experiments carried out on near
surface populations of phytoplankton (Fig.o). The
preferential uptake of NH4 over N01 and N02 is
explainable on the basis of energetics of their uptake.
Maclssaac and Dugdale 14 have pointed out that N01
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is utilized considerably less effectively in oligotrophic
waters than in eutrophic waters. They attribute this to
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