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TABLE 11
B L.R. absorprion bands due to —C=N, N—O, and Ring Vibrations I — 1V (cr™1)
Compound —C=N —N-—-O Ring 1 Ring 1l Ring I Ring 1V

HMPX 1515 (s) 980 (s) 1585 (s) 1564 (s) 1479 (m) 1436 (s)

Ni (HMPX), Cls 1632 (w, b) 1039 (s) 1612 (5) 1563 (w) 1477 (s) 1426 (m)

Ni (HMPX), Brs 1629 (m) 1042 (s) 1595 (s) 1565 (w3 1490 (s) 1443 (m)

Ni (HMPX), I, 1630 (sh) 1048 (s) 1598 (s) 1562 (w) 1482 (s) 1438 (w)

the out-of-plane wag of the hydrogen bonded oxime

proton. Rings bands appear at 1585, 1564, 1479 and
1436 cm!  in the free HMPX., However, the
nickel (I1) complexes exhibit the —~C=N band

above 1600 cm™ and N—O band at ca. 1075cm2,
Similar band pcsitions In the spectra of nickel,
platinum ana patladium ¢omplexes of HPOX, has
previously been reported?., Therefore, these data
indicate that oxime proton is not hydrolvsed in
[Ni{HMPX),X,} complexes and there is a con-
tribution from the —C=N—-OH grouping in these
complexes,

In the region 450-200cm™t HMPX exhibits
absorption bands at 403s, 387m and 217m, whereas
the nickel (1I) complexes have absorption bands at
ca. 425m, 417s, 344m, 321m, 278m and 230mcm *
Since, there are no termmal Ni=X bands, no # Ni-X
vibrations will be expected above 200 cm 18 The
relatively low frequencies assigned to these » Ni=X
vibrations would be consistent with a halogen bridging
structure, althlough » Ni-X strrtching freuuvencies
occur over a wide range and some terminal
» Ni-X frequencies have been reported. The very
lJow-symmetry of these complexes should lead to
the observations of upto four infrared active metal-
nitrogen stretching vibrations. Two strong bands
lie at ca. 350cm™t and 280cm™1, whilst a weaker

band lies at ca. 300 cm™1, these are therefore assigned
as ¥ Ni-N vibrations.

In conclusion, reflectance and ir. spectra indicate
a cis-dimeric structure for [Ni(HMPX),X,] (X =
Cl, Br or I). Dimeric structures of this type have
been found to occur exfensively in complexes of
nicke] (II) halides with ethylenediamine and related
higands.

The authors are thankful to Dr. P. C. Gupta,
for providing necessary facilities in experimental
work.
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NANNOPLANKTON PRODUCTION 1IN VELLAR ESTUARY

B. R. SUBRAMANIAN, V. RAMADHAS anxp V. K. VENUGOPALAN
Centre of Advanced Study in Marne Biology, Parangipettai 608 502, Tamil Nadu

ABRSTRACT

Nanroplankto and netplankton primary production were estimated at 3 stations in Vellar
estuary during premonsoon and monsoon mouths of 1974, On the average nannoplankters were
responsible for 71-1%, of total production in the estuary, Irrespective of surface or tottom, the
nannodtlankters contributed between 40 and 1007 (mean 64-4%) at Station I, 50 ana 1009, (mean
67:77) at Station Il and 26-8 and 100% (mean 80:7%) 1t Station 111, to the total primary
production, Salirity was the chief ecological factor that influenced nannoplankton production

in the Vellar estuary.

INTRODUCTION
TUDIES made in various biotopesl 12, showed
that nannoplankton formed the major source
of primary production. Nannoplankters play a

significant part in marine as well as estvarine food
chain ; they form the main source of food for
microzooplankton?? 14 and larvae of most of the
benthic animals'3-17, The present paper records
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variations in the nannoplankton primary produc-
tion at 3 stations (Fig. 1) in the Vellar estuary,
(mean depths 2-0, 2-5 and 2:75 m respectively)
during the premonsoon (July—September} and
monsoon (October-December) seasons of 1974.
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METHODS

All the samplings were carried out during high
tides and surface samples were collected with a
clean plastic bucket. Bottom samples were collected
by means of horizontal water scoop. Light and
dark bofttle techniqueld® was adopted 10 measure
primary productivity and the samples were
incubated in sitw in the natural environment for
3 hrs. By adopting fractional filtration method,
using a very fine mesh net (20 4 — Nytex),
nannoplankton produoctivity was separately deter-
mined besides fotal productivity.

ResSULTS AND DISSCUSSION

In the present study the range of variations in
temperature were between 26°5 and 31-0°C,
26-0 and 30:0° C and, 25:0 and 28:0° C at stations
1, 2 and 3 respectively. The monthly variations m
salinity and light penetration are shown in Table 1.
The etsimated nutrient concentrations (phosphate,
ammonium, nitrite, nitrate and silicate) dida't
exhibit much variation in the premonsoon months,
but higher concentrations were observed during the
monsoon months., At Station I, in the surface
waters peak nannoplankion production was observed
in July., It decreased in August followed by an
increase in September (Fig. 2). After that the
production decreased in the following months and
attained the minimum in November. However, the
production due to nannoplankton  increased
in December. The same type of distribution

TABLE I

Monthly variations in light, salinity and premonsoon—monsoonal variations in the net: nanuo ratio
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Ex-coefficient Salivity % Net: Nanro ratio For

Month Depth ———————— , = - Season — — — whole

Station Station Station Station Station Station Station Station Statior estumy

] 11 111 I 11 ITI I il i1

July Surface 2:30 2440 1-70 33-0 300 29-0 Pre-morscon 0:87 046 054 062
Botiom 34-0 335 31-0
August Sutface 2-50 280 1:90 34.-5 335 31:0
Bottom 35-5 34-5 330
September  Surface 160 215 5-50 15-5 13-0 22:0
Bottom 16:5 140 24-5§

Oc¢tober Surface 1:'8S 260 3:50 20-8 175 11:5 Manspon 047 042 048 0446
Botiom 24-0 195 125
November Surface 2:25 205 2-30 25-0  14-0 9-0
Boltom 27-5 245 225§
December  Sarface 1'85 205 220 IR-§ 135 100
Botiom 280 180 1140

e e e
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pattern was observed m the bottom  waters  also
tFig. 2%  Buwt m the case of netplanklon produc-
tron of the surface waler. the paliern was reverse
m the months of July, Awvgut and  Seplember
whereas i the bottom @t decreased graduslly from

the July maximum to the December mmimum
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Fe,. 77 Monthly variagiom: i panno and net-
plankton primary production at Station I.

At Station II. the variation 3in nannoplankton
production of the surface water was simiar to that
ob-erved at Station I whereas In the botlom the
reak production was in August unlike that of the
sarface waters {(Fig. 3). With regard to the
netpfank on  production in surface waters, the
primary and secondary peaks were observed in the
menths of July and October respectively (Fig. 3).
But 1in the bottom walers the peak value was
recorded in August (Fig. 3).

At Station 11, in the surface waters, the nan-

noplankton  production increased and decreased
alterpnately throughout the period (Fig, 4),
Change. in the bottom waters were quite con-

astent with tho-e of surface waters except for
the decrease and increase in November and
DD:cember respectively (Fig. 4). The netplankton
production, in the surface decreased continually
from July to November and then increased slightly
in December (Fig. 4),

Vannop ankion Producnion in Vellur Estuary
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Fic, 3. Monthly wvariations in nanno and net-
plankton primary production at Station Il
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Fi1. 4. Monthly variations in nanno and net-
plankton primary production at Station IIL.

® ——— @ Nannro production in surface,
@-~-~-® Namo production in bottom,
O———0 Netplankton production in surface.

O----0 Netplankton production in bot.om.
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Sfudies made so far in various neretic and oceanic
waters, on hannoplankton primary production,
indicated that nannoplankters contributed between
80 and 100%% to total productionl 268 1Ip
Brazilian mangroves, the i1ange of nannoplankin
production observed was from 64-3 to 95:8¢419
while in some eutrophic temperate lakes it was
309, and 50%20s3, . In the mangrove and back-
waters of Porto Novo, nannoplankton production
was 80:5% and 62-19 respectively=1,

With regard to other estuaries, in the Chesapeake
Bay estuaries, nannoplankters contributed betwecn
89-6 and 93-49%31 to the total plant production.
In Cochin backwaters nannoplankton production
was 74479%12, The extent of nannoplankton produc-
tion observed in the present study was more or
less similar to that of the above observations.
Among the three stations chosen in the Vellar
estuary, Station Il (Tidal zone, situated 1in the
middle region of the estuary) showed higher rates
of production due to nanno- as well as netplankton,
during most of the months. Qasim er ql.22 poiniud
out that moderately low salinity would facilitate
nmaximum production of most of the tropical phyio-
plankters, During the present study the salinity
values observed in the tidal zone were consonaiit
enough to promote larger plant production. Further
as pointed out by Nash??, the continually changing
tidal direction in thz estuary wcould have facilitatad
the phytoplankton forms to exist indefinitely within
the middle region of the estuary thus contributing
much 10 the greater productivity of that region.
Although all the stations were shallow (Depth
range 2-0 to 275 m) a definite decreasing gradicnt
was obvious in nannoplankton productivily between
-wutface and bottom waters (Figs, 2, 3 and 4). This
might parlly be due to the restricted sinking of the
smaller cells having a high area/volume ratio as
shown by Eppley ef al.?%, and partly due to the
aggregation of nannofiagellates towards the light
vaturated surface waters23 26,

In the Vellar estuary, among the ecological factors
considered, salinily appeared to be the most imporiant
factor in controlling the productivity of both nanno-
and netplankton. Loftus er 4.2 pointed out that
locally restricted heavy rainfall generally increascd

the rate of nannoplanktorn production in Chesapeake

Bay estuarine waters. TIn the present study also a
«udden decline in salinity due to Jocal rainfall lead
o an jincrease in nannoplankton production in all
the 3 stations in the month of September (Figs. 2, 3
and 4). "This may be atiributed to dilution of
estuarine water to a moderate salinity Jeve]l which
might have .favoured the primary producers?”,
However, prolonpged decrease in salinity during
monspon moaths lead to very low rates of produc-
tion in all the 3 stationy (Figs, 2. 3 and 4). This

Narnoplankton Production in Vellar Estuary

may be
primary producers to the
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attributed 1o the washing away of the

heretic region by the

monsoonal flood. Though the rate of production

decreased, the

percentage conimbution by nan-

noplankton increased and this was evident from the

lower

values of net: nannoplankton production

ratio (Table I) observed for the whole estuary,
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