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3. Primary production in some
- tropical environments
S. 2. QASIM

Introduction

In this chapter “primary production” refers to the photosynthetic pro-
duction of organic carbon in which carbon dioxide is the only source of
carbon. From this definition it is easy to distinguish the chemosynthetic
uptake of carbon divxide by microbial fiora where no photosynthesis is
involved. , .
During the-last decude. a considerable amount of information hus
accumulated on. the primiry production of tropical and sub-tropical
regions of the world and hence to present a comprehensive review on the
subject would be beyond the scope of this chapler. It was, therefore, fels
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Fig. 3.1, Mup of Indiv showing the plices where observations on primary production of
different types of coviroament were made. The cavironmenis hase been mdicated in
parcntheses. '

3l



S. Z. Qusim

that this review should bc «.onhned to the data whmh haw .Appe.m,d on
certain environments fmm the ‘Indiain’ région: Lzrg,ch' ad a’ part of the
Interpational Bmlo&u‘d Rro,gmmmc IBP/PM. Thn. unvuonmcms dcun with
here are shown in Fig, 3.1 and consist of: - :
Coastal waters

Backwaters and estuaries

Coral reefs and atolls

“Muangrove swamps

Scagrass beds

. Sandy beaches o fatn .

()n problems reluted 10'the productivity of lhe indl.m Oceun, lht readu'
may refer (o some of the edrlier works (Kabanova, 1968 Humphrey. 1972;
Krey. 1973; Aruga, 19737 Qasim, 1977). -

The methads used for measuring primary pmduumn of the sJ\ en-
vironments noted above have been diverse and these will he mentioned
" briefly in different sections. From the duta available. attemipts have been
“made 10 assign  specific - fevels .md ranges of production in  cach

cavironment. ) . - » T ;

P

Cgastal waters
West coasf of India {Arabian Sea}

During the period 1965-8, measurements of primary production. using the -
"C wehnigque, were made by Nair (1970) and Nair, Sumael. Joseph &
Balachandran (1973) from Karwar to Cape Comorin. Tubles 3.1 and 3.2
pive the data from this region. As can be seen from Table 3.1, the rute
of production near the coast (up 10 50 m depth) ranged from 0,18 to 2.4<
g Crm*lday. Atthe Wadge Baak, which s 38 m deep (the st station given
m Table 3.1), the high production recorded was during the mombh of June
(Nuir ef al., 1973, Lower rates of production within the range (L0195
g C/méfday. were i deeper waters (Table 3.2}, except in September at 1wo
stations which were 60 mand 90 m deep. The vadues at these stitions were
exceptionally high and prabahly indicate bloom situations assoc l.m.d wilh
upwelling, s

The next set of MC measurements was made from Cochin to Quilon from
August Lo October 1967, along with submarine ilhuminution and several
ather hydrographical factors (Radhakrishna. 19691, The carbon assimi-
ation at different locations was found 1o ranpe between 038 and §.11
g C/n¥/duy (Tuble 3.3). Maximum carbon uptake was recorded at depths
where the light intensity was about 509 of the incident Mumination. The
euphotic zone at 1he 13 stations r; nged-from 15.3 1o 22 m dlld phosphat«.
phosphorus from 1.75 1o 3.00 pe-a i :

Dehadira & Hh.ng.‘w.u (19724 made measurcments of uhlnmphyl! u for
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‘Table 3.1. Rates of primary production ot 15 stagions along the we
of India (Arabian Sea) within S0 m depth

S coast

© Position T
T T e ¢ Station
X Fatnude - Longitude depth Production’
Bate N k (s (¢ Cimiday)
1908 . ) S
s June o X 77 a0 e Ty
15 December IR FARRI1E 0 ) n9s
16 December Karwir Bay 7 : 1Ly
1660 " . T :
3 February IR 76 My ano IRT IR
6 Seprember vy 76 2% 28 g
N Uy
7 August 14708 4R W a6l T
6 Scptember g Y L Ot % 137 i
T Seplesther v o Th o SI 3 : X
7 Seplember L 38 18 : i.26
9 Septembar . T 48 7w St Q.48
Y Septesbes TSt %o 7 1N
1N . .
20 July LERT A RN s L2
21 Juiy n 2y EANNT & 12 (.89 .
22X July ’ (R ERRRIY i : (PR
24 July 1N 15K 7o 245

From Nair (1971

Table 3.2, Rates of primary praduction at $3 stations along the west caast ’
aof India CArabian Seay bevond St depth

Pasition
B IR Station
o Latitude Lonpiude depth Producton -
e~ - N 3 tiny Ay Clv day)
l()ﬁ\' .
4 June : 7y W (XY 1800 IR
f June : g S FAR Y 140 - 0.0
7 June Pt B () L FASN 1N . w4l
X October CIRTIR 78 My AR (I
I3 Octobwer 9 - 78 W KK 016
14 Outober % 44 T8¢ 1K s ons
1S Octoher 7 AV Ty S5 (BRI
16 O tober LR VAR YA 1200 R R )
BT November T 6 760 S8 T [IXi 08
$1 November 7 Th AN 2N 0.2
12 Noventher Ko To W am RES
£2 Navember K3y 624 ux) [{Xi1}
13 Navember %40 78 U by 1] [{ B R
1S November T (.50
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Tuble 3.2 (Conl) s ow

R - ARy ) D ] ST SR AU T
- Posthion L
" e SEHION

atdade Longitude “ “depth N Production
Date -~ = NOLUT | EO s, ., g Clavrday)

oes o o o v .
24 November BT EEER A2 i
3% November . 1> oW pAURTIY KL oS
I November 12 00 7448 s, 2T
27 Nuvembes o RERI FANELIE o lew un
1 November EURNE p 2 SR VTR (R
3% Navembor, 120 1S I N e, 0
W Novesher by oS EX R A Bt N LA L S
{4 December 1o EARR {1 o wer Lo
19 December | 1w o (53 U TRTE
ven . . : P R
o Jamwany R 7w T 0% L.
T Jamury b 13, PRSI 900 - BAS L
7 havary 4 e 13 06, 71 3% 1800 . L0, S
B Januars L o B2 R S 120 W28
S Februaty T S 77T Wit - (IR
7 Fehray Yoy T8 1Hy - " 0.7
8 Febray - DR 75 ") VR 0,19
21 Apnd - bE N 449 Y. ri 0.4s
3 Apl o 1o HOON KU TETI TR
X Ma . P 7408 %0 01
7 3une - 8y T M : ) 047
R lune RN OB sy TR
2% lne [ 1Y) RN 120 0.2%
M June (R % 30 1700 un
T September |, R0 T [ PR R ISR N
7 September TR oY . <Th SR e 388
* Novembed 16 W B RAXTIU R R (N [ I
X Maveinbet 1o 2% 714 N 012
6 Pecemibe s 74 S8 _ 126 0.0
1967 M
9 March o 9o AN RETEERE Th TR 0.08
1w Apnl e 27 R TR 160 . 012
X Apnil .- B LR T4 M ML B URSE
& June 1 X' PN K3 MK {06
9 June : FARE [ (L1 . {104
6 Anpust 73 . . R IR
M August 7S LMY 005
K September - PARE S S e - 0.0
49 Septembuer, 7 oS I AT IRy - 042 L
10 Sepembet- i 22T 77 o TYEE DS e
1 Seprentber - 7 3 6 ) nus o

From Nar (1970 - P o et
" : e Fog S
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Table 2.3, Rates-of primary production at 13 s1ations Imm Covltire 1o :
()mlun alony the west const of Indig

i‘mmnn
e s S Station
Fattude b onpnnde depun Prodisction
Date N 1 1 (e Crm’idiayy
. 1967 R
2 August ARt To Ui & N 043
21 August 4o s oy R 0y
21 Augus - LERRY Tev 18 43 IR
] September - vy 6w 41 0Yy?
12 September LK To U 40 190
LY Seplember AR Th 1% AE 0.
27 September LN Fole SR w2y
27 September N MO 2K 0493
12 Oclober LIRS A Th 107
13 O¢ctober LI FER N ti 0,38
13 October | 9 (R’ T6o0y i (K7
14 October XY oAy 133 (.93
I(s()cluhcl 0y 60y (R I i

Mudlhud from Radhaknshna (1969)

a period of 9 months (September 1969 (o May 19700 incoustal waters. from
Goato Bombay. During the period November-Januarv., chlorophyll a wias
found to increase ut most locations and ranged from 2.4 10 188 mp/m,

In addition to the data stimmarized above, asenes of measurements was
made from the western Indian Ocean during RY
1963 and 1964 (Ryther ef al., 19663, But. since these measureients were
not extended up to the coast, they have not been included here.

Recently the contribittions of nannoplankion and microplankton-have
been stadied in coustal waters OF Cuochin. The annual contribution of
nannoplinkton talgae smaller than 65 jan) Lo the total photosynthesis wis
about 66,409 (Vijuyaraghavan. Joseph & Balachandran, 1974

Arnton Brien crvises of

East Coas! of India {Bay o Bengal)
In the Palk Bay (near Mandupam), Prasad & Nair (1963 made o sertes
of “C measurements, These habe been given in Table 3.4 Maximum
uplike was generally recorded atthe stuface, except in some imstances
when it was ot s few metres betow the: surface: The values ringed
between 010 und B.68 ¢ C/m#day, l)uun;. T and h:h the v .1Iucs were
found to be high - ‘ ‘

10 the nearshuie waters. where the turbidity wiw high, the cuphotic /one
wis about & m and the columa production was refativeld low. fn-clear
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Table 3.4 Rates of pmmu\ production af . lh’ stations (ll«)lm the eaxt ¢ “U,\l
of India, Pulh Bay tBay of Bengal) ' . R

l)c.pth ratye

. : wivestigated Production
Dine Plave {11} l;.( I’ 't\a))
U] . .
13 March Mandapam 0.1 .40
12 June Mandapsm 0-le , 437 e
1962
20 dune Mambapam (1A} 644
4 July Mundapam -1 X.68
9 July Muidapun . ‘ - 10 177
11 duly Thangachimadam 12 32
IR July Uchippuh 412 ' 3
196 : "
20 Febnury U N TOIUE R ] 00
2 February YN e L 10 017
i1 June Mandapam i 0. 14 .07
i7 June ' Mandupam ) U 10 Rl
(381 ‘
2o Aupust : Mandanun -8 . e
26 Augiss Mandupam _ 0-8 T 1O
2 September CMundapiun H-8 [
2 Septembyt Mundupam a8 .03
16 Septembet Mundiepam 0-X L
9 Ouvtober Maondapiam th~ fit L30
i3 Outober Mandapam . 0.7 073

From Nour 197,

witlers, the euphotic zone runged from 13 to 40 m. dcpcndi‘ng upon the
distance from the share. und in these waters the Jaily production of the
order of 3-S ¢ C/m*iday was often recorded (Nair, 1970,

The other refevant data on the productivity of the Bay of Buu,‘sl are
from the Galathea Expedition (Sicemann Niclsen & Jensen. 1957) and
from the first cruise of RV Anton Braun. The Tormer are from the deeper
waters und the latter from shatlow regions of the coast. In the deeper parts.,
the values ranged from 032 10 .31 g C/i*fiday . while in Ahe shelf region
the ringe was G.01 10 2,16 ¢ C/m¥/day {Table 3.5). .

A summary of the data collected from 73 stations of hoth west and east
cousts of Tndia his been attempted by grouping the values into four Indian
States and three depth regions (Nair ef af_ 1973). This has been presented
in Table 3.6 The average primary production for the entire coastal waters
of India up to 50 m depthis 1.19 g € imE/day | from SO 1o 200 mthe averape
value is. 025 ¢ C/m¥day and. from dcplhs greater than 200 m ias 018
& (/m-/ddy (Table 3.6).
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Fuble 3.5. Ru!m of primary produe lum al h Sbattens o
of India (Bay of Bengal

the cust coast

T N N S LTI T A Y T I LI NI L N

l'mmun
o e e L Station :
i muud; Lomatulde depth " Production
Dite N . i () @ i idiayy
1958) : : .
RApel ERESR) R o &2 TH w12
53 April 17 1 KW e 0.5
26 April 5 AT X7 0 Hl thth)
2 May iy Sy PO 1t (TN
4 May R U LET VI 0.4
S May 103 WAy L] 0.3
1963
27 Manch 1ay IASRRY %7, oy -
28 March [FNAY 93 37 i) 030
1 Apnil i5 08’ i g M .28
1 April s 94 0y % 023
s April o 41 T N Tie
4 Aprﬂ_ ) 1y 32 Yy 4 hS} 024
2 Aprif a3 87 50 o .81
2R Aprit 174 RV Yy AN 1.53
8 Aprl 17 15 ' BV 2% 7 0t}

The first six pwaswienments are fromthe Galathes Expedition and the sest fou the st Citie
of RY Anton Brusn. (. 1OE Data sheets. Woads Hole Océanpographic instution, 1963,

Tahle 3.6, Average rates ufprim«'n"\' productionty Cinfdusy obtained after
pooling the data of 73 selected stetions into four different states of India
and three different depth regions

f.oss than S0 m - 56 1o 200 m (;rcnicr lhm! ‘(M) m
. Nn, 6’! * . oNo of No. c\f
Stales stations Average  sabions '\\Ll.(}_& ~ittons Averape
l.uml Nudy 1 133 B 0.37 ¢ 0.8
Kerala - 10 L A N {28 : 2 [ A
Karnauki ) O . -i" 4 (1Y 3 th 2
Matharashtra - =2

U R B -

AR v en = neme s i mnteoaem e o mene ety oecemm s o

Maodificd from Naw e al. (1970,

From the aboveaccount itis clear that very few micasurenients have

so far been made in the coustal waters of bndia, The available data do not

“cover all seasons and heace o correct picture of the primary production
of coastal waters cannol be obtained. The. Arabian Sea and the Bay of

Bengal are greatly influenced by the munsoon system .1qd henee umnlun
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rupted vhservations in different seasons are’ nu.cwnrv fur dn.turmnmb
the overall pmdmnvn; of shelf widers.

Backwaters and estuaries

Backwaters of Kerala -~ _ _

Fhe backwaters consist of o sy,{lcm of brackish-water lagoons and
swamps. occupying an area of severat hundred square kilometres i the
centrid part of Kerula State. south-west India (Fig. 3.2). The entire region

nnl

Fig. 5.2 Map showing a porton of Kerada H.nk\\.nm\ Insel shows the fiverine and mariae
connections 1o the hackwater system The partion matked by dotted tines b beew enlurged
And termcd Cochur Backwater. (ffvom - The Bivlogs of the idian Ocean. Lcotogical
Studies 1. cd. B, Zeitsschel. Berhn: Sprigger-Veglag.)

8 .
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s i centre of human activity and i, numbu of drains, factory cmucuzs and
sewitge outlets flow into thc bac kwatcrs m.kag. s certain party mlcn\uly
pn"llh.d The nmlhcrn parl of the backwaters. which has been studied
fairly. cxlanswdy -has been. !umcd (m.hm B(ukw.m.rts) This fegion
has .dsu been referred 1o as a tropical estuary- Much of the earlier work
car ru.d aul un the trckwater has recently been rwwwud (Qusim, {973,
Howevc.r in vicw- of \cvual additional investigations mudc during the last
few yeurs, the earlier review necds up-dating. S
The hydrography of Cochin Backwater is preatly mﬂu‘t‘:'nu.d h), two
‘main factors: {17 the short-term chunges induced by the tides (Qasim &
(mpm.uh.m. 1969) and (2} the seasonal changes browghi dh()tll by the
monsoon (Sankaranarayanan & Qasim. 1969). Heuvy rainfall and lund
runoff also affect the hydrography of couastal waters of Kerala !I)crhy shire,
1967). However, the first point wurth noling in the hydmgmph) uf the
h-ltdetCl is that a clear stmnhc.umn begins to exist in the water column
dumu_, the months of heavy rainfall June o Sceptember), which mukes the
surface water guite distint from the hottom water, This str.uiliu.n.inn can
L easily ht. identificd from the vertical gradients of temperature. salinity and
SoXygen. rhu stratification gets-hroken in October.-Novem? hey and then the
waler: hunme\ well mixed. ‘The other pointof interest is the seasonal eyele
of ‘aiftrients in. the' hackwater. All (hie three major nitricats {phosphate-
phosphorus, nitrate-nitrogen and sihicate-silicon) attiin maximum conven-
trdtions durinyg the moasoon months and: their high occurrence seems to
~be assoctated withokand runcfl: In. other.words, the backwater. pets
AKX IO cnmhmcm It 3 Mdy 19-. St.pl«.mhcr when Lhe: mqull iy
CRlAXHNBm : e . v
Fight ane!r.:lz()ll m lh¢ hackwutc' buauw nf hth lmlmhl\ ulx
‘considerably reduced. . The euphotic zone vanes from J to h__m.qu,rmg the
year.with the. attenuation cecflicient (k) ranging from .60 10-3:.00 (Qasum.
“Bhattathini & Abidi, 1968) -Sedimentation.of. suspended matenal is maxi-
Cntam ‘durini: the pre-monsoun Januaey. to: April) and postzmonsonn
months (September o December). -Mast.of - the: sctifed, matenal pets
cresuspended during the - monsoon months (Mav:to:August) and swith the
» S{rong chb guncnl\ 1.&.1\ tr.mspmlu} into (h«, st 1(;0mn.uhdn & Qasim,
f(}'f;) e , b e e e
Vu‘uurunenh of .pr;mal y pmduuum in. (hu b.u. kwalcr ‘A ere umdc usm{.
xhc HC method concurrently with the light—Jark boutieioxygen technigye
!hrouz_hout, thy year. Experiments were conduocied.n sifu using a that from
which: bottles were suxpcndcd at variogs:, depths; nf the, euphotic zpne.
~Gross andnet prinyacy p_r,m!ug,m)_n rates were determined d!,\d“ﬂﬂhdcmh“
and thesgsbave been given, in Fig, 3.3.fcr the threge seasons. Becuseof -
- high; unbtdny  primury pmduumn was Boi-existent.a dcp!hs grL-lleh‘m _
RNODGA N o L e s s i B B T T LT T
E 1)




2 QA v F e ks

f?-‘-‘; .

l J). l 1 (m)s\ and ned prlm.xr\ prududlon o 'the .agkw aerin rel.nlwn tv uplh “Annul
it huve ‘héen posied into thied seavohs cach of fotranonthy - Monseon season: closed
-cirches; post-monsgon. season, trigpgles - pre.mensoon seasan. open circles. AFrom. The
llmlucmjllu Indtnn()uun lmfwn ul‘mm'u\ fed R, /cu/sdlcl Herlin: Sprm;,c,r \.’g,rl.q. }

O N N WA TS IO . R

‘Maonthly:values of ‘columiy: production (gross and m.l) for thc narrow

euphotic’2oné huve been giventin: Figii3:4, Community respiration was
“computed from the oxygen decrease in the dark bottle during light—dark

bottle experiments. Gross produstion ranged from 0.35 (o 1.50 g C/m?*/day
“and net production from 0:25 to .88 ¢ CAm?*/day. The rangeiin respiration
“was from 0.08 {o 064 ¢ C/im¥day (Qusim; Wellershaus. Bhattathiri &
~Abidi, 1969:0Qasim, 1970«). The annuai cycle of production showed three

small peaks ‘with approximately three-to-foir-fold increase in April, July
Tand October (Fig, 3.4). These: pcaks were m thc form of bnef puL\c
: ~howmg, nd regular seasonal rhythm. - ; :

“ {0 the Cochin Backwater, about 75'"/( of thc totdl primary pmdw.uon

© i contributed by nannoplankton‘and the rest (25%.) by microplankton: The

contributions of these two components of ai;,ae were determined by
“fractionating the waterisamples through differentigrades of bolting nylon
“and meastiring the “C aptuke; chiorophyll ¢ concentration and-cell num-
“bery: of: cach size’ group’ thruu;,houl thye. year (Qwum Vuayaraghawn.
"!mcph & Balachandran. 1974y, SR Mt
7 Three main- ecological faetors ndmely sallmty Iu,h! and nulrients were
“found 1o govern: the fate of primary: produetion in:the backwater; Fhe
“influence-of each: of -these factors was determined: experimentally by

exposing several species of unialgal cultures-to v varying salinities: light
~conditions and nutrients.

-4
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Fig. 3.4 Annuid cycle of pross md net pl iy plndll\.llun m the hickwater legether with,
the sg‘.nmlt,;i chii Higes in «.um:mmm u\pn.uum The w.llu« Sof nuulu-.nm. m.j .v-.p.m i
|1f'.f -} tllph(itlg sone. tF rosn The .‘lmfun- Uf l/lx imla.m ()urm ‘-l/rmh al’ \Irldh \ 4 L\] <
3. Zenzschel Berhn: Spripper-Veslag )y : -

Fiji 3.5 gives the nﬂ'c'%‘()f'phumwmhl:ﬁis ol 12 ('1‘rguhi5~;n"%-u'r ditferent
salinities. by ali Ihc nr;_.uuams Cmixiivuni photosvathesis oceurred it low
x.duulw\ lQ.mm Hh.m.nhm & D ainsvi 19720k The ceological Tl

.muu\ of the lahumtnrv c\pcrnncm\ were tested fromthe ficld data In
thé hm.kmuu ‘makifmtim abundance of .llgac was fotind during a period
wheén - becaiise of heavy Fiinfull and kind finoff, the salinty hecane low:-
This was Confirmied ‘once ugin hy the (otal celt con tnts miude’ throughout
thiyear: M.nlmum numbess of aldic were fonnd i Se ptembet. whuHhL

mmtv was Tow - (Devaissy & Bhavailiog, 9"4] M,mv orp..mmm "uc
fmmd o laom sudcessively it Crceplion dly “fow” alinitics, ‘mdl ‘m;
dddpldll(ln ‘inoadgie -is probably 1o ensire that- pmk pmduumn oecurs
during o period when'the nitrientsin’ ‘{He cnvnruunn_n( are NiHE Ju’num Thie.
énrichment in the estitaey ind in the watersof the somh wcxl coast of Tndia
ITY msnu.m.d with farpt dzlutmna durm; ‘the! ‘inohsvun xis‘vt|ths‘((9‘uslr";"
Bhatathivi & Dévassy- ~l‘)7"m R ‘

Um.xignl scultures of 111-different xp«.uu Weére c\puwd o vi "_ yuu, h;:hl
infensities in‘an incubator firnvukd with neutral density filters’ .mn lhcur
Fates of photasynthesiy were “mcastired hy*'Cuptake: Fhe mlur.mnn pmm

(l,] m must of lhc urganumx r.m;,;d hLlWL‘LT\ A dnd I? lulolux {q'
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Fig. 3.5 Rates of ‘Photosynthesis (1 uptke) o 4 perceptage of maximum shown By,

nialgal cultures of diatoms and Ragellates m relation _m,_r«:a!inil)_-._(me'stim, Bhautathiri.
& Dévassy. 1972a. Marine Biology, 12, 201.) - L .

addition the-_imepsity~eﬂ'ccl_.~ the influence of the wavelength of Jighs
was also deterimined by exposing each organism 1o a portion, of the visible
spectrum, starting with .the longest wavelength. Sharp cut-lype glass
filters were used in a:specially designed; incubutor for. cutting. off the
transmittance, of light (Qasim,:Bhattathiri & Devassy. 1972h). In-ail the
organisms. no-wavelength. dependence. of. phatosynthesis in saturation
light- was observed. All regions of the visible spectrum were found to be
effective as long as- there :was enough: light energy: 1o stimulate. photo-.
synthesis. These vbhservations indicate that marine planktonic algae.are
capable of adupting themselves to.changing light conditions fairly rapidly .
Such a chromatic adaptation is of a distinct advantage to the algae which
have a floating existence (Qasim. Bhuttathiri & Devassy. 1972 h).

_ The nutrient. requirements:of .different algue were found. to be quite
variable and high instantapeous-concentriations of phosphate.and, nitrate,
alone did not give rise to a substantial increase in primary production. T his
was experimentally demonstrated by - studying. the growth kinetics ;of
nutrient-depleted. cells of a diatom.: BiddulpRia, sinensis, and. a dinofige-
ellate. Ceratitm furca. The growth rate of both these organisms, as i
function. of phosphate:and pitrate  followed the kinetics similar to that of;
the Michaelis-Menten equation for bucterial growth. The capacity of each
42
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mz..mhm to:ntilize: phosphate and pitrate.. when 0 avyuble vither \mglv
or (h uunhumlum WU dclummuj frour the values uf lhk h.glf-mmmuuﬂ
constant ¢K). SRR AL PR S

re

Both the :organssiin (Iidddu!ph,u i e Fallin m.m (uu ad m Uu\n m
the-Cochin Buckwater. The former became .:hundam duunl. lhc mon\mm
munths when the nutrieats reached their maximum. g..m“ nLrations. dl'\d
fairly high deasities of the latter were recorded during the pre-monsoon
months when the putrients were low. Ceratitun has o low K, and hence
it 15 2 betier competitor at low concentrations of autrients than Bidduiphia.
At high concentrations of autrients. Biddulphig. which has u higher K.,
dominatestover: Ceratinm.-Thus the study. of g growth kmchu nf lhc
(WO orgiifiisms gave. an explanation of the observed scu\un.tl sm.gu\mn
of lhc twi - spwuu lfm dc .ulx seg ().mm Bh.m.nhm & DLv.xssy l‘)‘?h
,umu.nl uydu of primary prmhwhun dl‘)d phmkmn suu.cssmn m lhg ( mhm
Buackwaltr. - The. increased Hushing rate. during | (tu, monscmn mnmh\
sebrmed-te govern the-abundance: of phvtnpldnklon in lhe es!umy Whm
Aushing rate sincreased. the wlgal denstties became: very Iuw Durlm.. !hc
post-monsoon:motths. when the estuary rcnhumd rcl ively \mmanl thc ‘
algal Bomuess was high (Wyatt & Qusim, 1973, L

Besides phvluplauklon Ahe other important ;umponcm n lhu um.urv ’
is orpanic detius, ' playy a very significant role, m the fuod \.hm{\ ot
the estuary and-J¢ads to severul . additionad p.nlhw‘w hciwccn prmmrv
prodiction. and animal putison (Qasun, 19704, ()4._({) I‘hc. tmpmhmu
of detritus s rate of sedimentation. s chemie ql gnmpu\ilmn and
nutritive vaulue have heendeseribed by Qasim & 8: ll“l\dﬂl(ldf Ly m.m(_l‘?p ).
The toud quuntity. of settled detritgs ranged {rom: 67,10 1013 g/m? /d.ly
Detritus is perhaps the most seadity available food. m.uuml in-the u\!u.nr\

{t occurs ut the bottom in coarsely particulate h)rm and s, dcnvut [rnm
the dead mutertad of plints and animals. Inorgane matter sm.h as m\«. \1!!
and sand p.nmh.\ form wsubstrate around which organic. m,ngus,ll ddhCl‘L‘
and forms.irger ageresates of detrius, Calarie content of u.tmuu 1.uu.u
from 200 to 300 calip dre wi. , N

To determisie the nuumw. vidue nf detrnipus,, uth(r oty up«,nmwh
were conducted: on the.energy conversion of pumcul prawn, Meia-
penacies-monoceros, by fecding i um.slu.mnuduwm T'he \hrunpm.xdll}
consumed detritus and its energy budget-was vmlkc.d aut after fuurh.c
dayvy of ovporiments, Moasurentemts-wery: nmd«. of enerpy uuh/cd for
growth. ; intake of food ar consamption, Cyund assimilation,, A (m\ss
prowth efliciency A P/C or £, ranged from 1.5 o “ 2’« (d\u tgc “”'rl
and net growth efficiency (24 o Koo ranged tmm H 7 10 36, 4’7 (d\(..hli.‘-
247 3 Food efficieney, wananyversely uhm.d to uowth dhv. u.my .uui xhc~
assimitition etliciency wis vfithe orderof 937 u).mm& [ UsIErsun. L

Seusoni! chinges in the zooplankton .dmud‘mu in the estuary have hu.n

3 ,\
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\ludu:d hy sevesil Authors in u.wm vc.ns ( apepads bave been fonnd to.

constitute the prcdummdn( Lonmoncnt zhmug..hom the year {Tronter. & ..
Abraham‘ 1971 Pillai, ($71). Among copepads. the populalion of omni-..

VOTes. fcm‘:ms l.:rg.c m alt the scasuns. Whea the copepod -binassiin ihe

u.ary was low their ‘population’ wis hu!emgc}mu\ IR o th Species. E

dwcmtv was g,rcmer (Pm.u. Q‘mm & Nmr 1971)

Mandavi~Zudr: estuarine complex. - .. ..,

Twa Lxrge: leuam‘ ~debmreuted by the Tivers: Mandovi and Zuari sare:

found in Goa dn the northérn and’ southern-sides of Pagaij tsland.- Abaut.
\:::J H km fmmihurrcspu.nw openiigs mto the Arabian Seq; thelwe,

cxxu.mcs iare umnesu,d by i natuml canal. the: (’umh,xrgua cunal(Fig. 3.6
A Llrge number of ik aries join theriver \4 wdovi, whereas no. frajor

mhumfy tieets the river /n.m Both these-estuaries are fed iargely by the

monsuon water. The average rainfall in Goa 15:2611 mm per s year, of which

nmriy 8(1'/ oceurs from June o August; lhg Zuariestuury s broader and
h.ns a ;.n.ulcr marine influency than that'of ithe' Mandovi- ‘estuary - The tides
in lhc eStiries are of mixéd. SNemi-dinrng) nature with o range of-about, |

2m. The ud.ml influence is felt up to 35 km dnd 41 -kmupstream in Mandovi,

and’ Zutri fespectively, The' flow of water in the csluanng complen s
lurgd) dcpenduu upon’ tidal conditions. During the food tide: the waler
cnters through Zuari and reaches - Mandovi- via the-( LImas i i,

Durm;, the ebb, the How iy reversed (Das: Murty & Varadachar, 1972)...

The spuds of surface ind bottom Cuirents -t the month of -Mandovy

u.lu.uy are 160 and 128 ¢m/s disring the A8od aid 108 und 98 cins during .

the chh respectively, These measurgmems were made inMarch sing an

l-kman-wpc current metcr In [ht_ lwu C\[uarlés thc d:,plh nf w.z!u varies -
from Zto ttm. 7 © - S . B

In recent’ yeuars, several communications h.m. anpe m..d an- 1hc hydm«

er dphv of these 1w estuaries (Dehadrai: 19704, b; Dehadru & Bhargava:

1972h: Murty & Day’ 1972). These authois rcpmlcd Su vu".tl hr'dm;,\ whn
are summanised below, ST
i q,h! p«.nelmnon s meastred by thé Secchy d:sg wu\ffound tu viry

considerably durmg. the differént-months of the year . The: cuphotic zon:
.mbu.l from 110 4 m. The range in surface temperature: during the year
was from 24'to 32 °C, Thu fowest temperature was recorded in December -

Jdmmry and the highest in April= -May. “The authors noted whove have

divided the® yc.zr Mo three seasons; each of four months. Thus. the
prc MONSOON ‘season ncludes February 1o May: monsoon., June to Sep-.

tember: and post-monsoon, October 1o January . Scasonal changes in the
mhmry were largely dcpuu!cm upon the ritnfall and Yand rupoff. 1)urum
lhe momoon scasun surfdcu sahm.y v.mcd frum 0. P 10 "'-t) 209
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~Fig. A6 Mandovi- /u.m ‘estuatine u\mph.,\ uf (m.: with their manne and . rivetine
D conneetinns: : 1o . . . S

.

M‘dndovi fmm 0 ”’1 1o 32, 9,,” in /uan dnd frum 4. l" to li(;,m, in ( um-
h;l!‘]tld Salinitie§ at the' bottom were stiphtly higher than at-the: surf.xw but
S no stritification” in’ the ‘water column  wis: recorded . In other. words, the
*waater throughout the vear rémains fairly well-mixed. This featurciyunlike
-the Cochin Backwater sheré there is-a cleur stratification wm temperatire,
- &ilinity” and oxypen: during the monsoon.months-{June to September),
which kéeps- the surface and bottom walters: quite ‘distinct. ta:the post-
" monsoon season. (e ranges in salipity in- Mandovi: Zuari and Cumbarjua
were 10543388, 29.07-34.95, 5 und 7.74-32.89%,; respectively and in
“the pre-monsoon the ranges in sahnm were 32 8136194, 3E.51-36.2485,
qnd 20h39-36.2067.,. RTINS
* From the above dida it is clear !h.zl the Zuan estvary gets lhc maximum
marine influence and the Cumbarjua canal theleast. - L -
‘Dunng the year, three major nutricnts. namely ph(‘)\ph:ﬁu—phu\phuru\
“nitrate-nitrogen and silicate—silicon, occur in- varying- pmpnruons in-the
“estaarine complex of Gow (Fable 3.7). e S
The nutrient ranges given in- Table 3.7 indicate: thdl lhcre IS no: major
“:difference’in their concentration in the thice regions. ‘Presumubly-itis the
“same water which Bows from Zuan:via Cumbarjua into-Mandovi.. The

~1 45
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Table 3.7. Range in mulrient con emmrmm in ;zg~ul/l n lhc' extuaries of
Goa duruzq drﬂen nt .\msum

T e

;.imnun Monsoon Past:moasonn

Munduove - © Phasphate: phusphuun -, H -E7 " m L 7; 4, m” . 5,
x‘.ﬁl\ml:)’ Nitrute -nitiopen L qu ] '?" R % \‘5_4 ” ,“ a2
o Sileate-stlicon - RS - _:.[',-‘4!4,“4"“ ‘ «:‘. ‘1 o
Auari - Phosphate-phosphurys [T l)-l ’(l4,36:1‘17 ; 7‘ 0.30-§.42
esteary | Nitrate- nitrogen 028197 Ut 4560 “B35.KO
; Silicite-silivon . 12 $31-KY.9K8 -
Cumbarjua ¢ Phosphides phosphorus GBS g6 6 M 48
calit _T Nprate- milrogen 0.13-1 4% 0.42:4R? L1759

" Nificate-silicon - . LRI .

concentration uf mtr.uc-nnmbm h&u)mcs hu.h in the munwuh as com-
pared to the other seasoas. Extremely high toncentrations of silicate-
silicon were recorded durmg. the monsaon pt.nud because Of the heavy
Joad of silt and sand broughtby the kand ranoff intd the Csludnnccompkx
The seaxonal dhmhuhon of nutrients in the Goa estiiaries was found (o
be very different from that in the Cochin Backwater,

—. For the estimation of. primary production in. the Goa estuaries, both
osygen and O methods were employed (Dehadrvai. 1970k, Dehadrai &
Bharpava. 19720, The values given by these authors sare for the sueface
only. Grass produdtion. as ineasured by the oaygen method varied from

=380 550 mg Chm*iday inMandovi-and from 150:t0 380 mg ¢ fmdidayn

Zuari.-Similarty | C assimilation (net productions for Mdnd(w;{,md Zuari

©estuaries ranged from 45 10274 me C/m¥day - and- fmm;ﬁll,u_l); 245 mg

Cim*day respectively: The ronges given sbove pertain to high tides only,
During the low tides the ranges in C uptake were 34-122 mg Cimviday

~for Mandovicund 22-82-mg Chin'/day. for Zuari. Dehadrin {9700 reports

that the wverage net produdtion at the surface in Mandovi. r‘mg.d from
©9S8 1o 450 mg Cinviday. Thé. pruduumn was towest during the mossaan

Smionths, 'No determinations of prinva'y- producton were nmdg, . Cam-
barjua canat. - b
©Samples of phyvtoplankton wire sicollected fromi. lhc muurh of . /lmn
Cshuy using a net of 6.065 mm mesh width. Cell counts were found 1o

~be tow and varted from 220:00 SBOO celis/Al, Twae peaks an cell counts were
recorded during the pre-moiisoan and:posi-rmonsoon perlods corcespand-

i o the maximum values of pricvry production. The phylupl.ankmu

erup during the honsoon monthy wuy vory low. -, :

However, recent counts of: plankton orpanisms made, fmm lh-: wnlcd
Csamplestof water wollected from Mandovi, Zaari and L-umhamua,huw.
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Table 3.8 Cell connts (eellsily of surface samples /';:um Mandoyi
aml Cumbarina. 1972

June : July - /\\ugusl Septentho
M mdnu’ ' o - B Ol 'l unuu o o
YA IRT AN ‘.' ) L Téead) FRO00
Cumbarjua SR U LT I TR I S0

f.uled to contirm the dcdmlmn\ m.ld'.. carbier (Bh; ﬂmlhm
Bh.cr_mv.l. [976). l‘h; counts at the xurfuc during Junc Supumhc rare
given in Table 3.8 : 3
Assmul.ltmn of . MC.on Manduw dmmg the fouy mnnths of mmmxm
{June ~Scplunhcr) mny:d from S6.0 w 3400 mp Cint sday In Zuarn, the
range in the &.ubon uptuke wis from 1080 10 502,0 mp (/m* iday and
Cumbarjua from 175.0t0 440, 0 my Clnviday . Chlorophyll a values ranged
from 1.60 to-12 70 mg/m? in M: mdun from .9 10 12.40 in Zuari and fmm
2.20 fo 12, h() in ( umh.u;u.s (Bhittithiri, Devassy & Hh.nrgava 19761

Bombay harbour bay

|hl\ bay is Lunnvgl«.d with the Arabian Scaat its southern uymn md mlh
the Thana C reck :at its northern rq.mn Burning the wouth: west nmn\nnn
H! l.ug.c quantity of freshwater. flows info the. bay .

P ——

VAL 42

I)L vissy &

During 1964 -5, measuremenis of primary pruduumn wete m.adu nthiy
bay acar the jetty of the Canada-India-Atonmic Reactor. Water s.zmpluy-.

from the surfoce were incubated in vitn with *'C and the filiers were
counted using o liguid seintillation counter Chiocophyil a concentrations
were also dclcrmincd from the suifice saniples (Rrishnimoogthy & Vis-
wanathan, 1968} Primary production was dow in Juise becanse of high

e

wirbidity . The range in production during the year-was from G.0HS 10 4,99
¢ Clmdlday with a-maximum in Fébruary . Chlorophyll ¢ valuds-ranged -

from .77 to {98 oy The minmivm aod s vadses of chioro-

phvil ¢ were n Alpust and l)c.u.mhe: mpuuwh (l\mhn.mmurlhy &-

Viswanathan. wmn

Vetlar- Coleroon 9s!uarrnp system

This estuurine system s fovated on the east coast of lndm (Bay of Buty.nl)
and connvicts the Porto Novo bac hwaters with the ddjointige mangrove

foress ind swamps (Fig. A7y Severabrivalets.canals and gailies Join the -
forest and the backwalter \3 stésiy, Fhe vegetation in thi arca is thick with:-
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Fig, 17, Vellar Calermm ostgaritid s\ Eai-with its main’ connecnons with (he Bay of. Bénjgal.
bnset: shows its: lm atim on lhc cast, L\M\t\'{ 1ndia. Mlur Pacushothaman and \rmm.upal.m
1972, . ‘ P

s _l\r B ’ . vy -

‘manbuwc lru.s .md shrubs. lhc bmlum sudlmcn' \f.mcs fmm Imc slll ‘
c.l.w. coarse mud 0, fine inud. b hu.nm\.'\ more: mndy towuds the: seu.

min runge tKnshnamurthu. I‘)’?l Knshn.lmm l‘_y A‘Sund,gram;. .39733',
Inrecent years, w scries of pupers has appeared on this estuanne systeny,
describing  primary  production.. plunt, pigments,. dissolved - silicon...
environmenta features and trace elements in the particulate matler (Venur
gopaitan, 1969: Krishnamurthy, 1971 Bhatnagar, 1971 Purushothaman
& Vempgopalaa. 1972 Jegatheesan & Venugopalun, 1973 Krishna-
murthy & Sundararaj, 1973). The salient features of the estuaring systémn
arc recorded below, -5 o e . :
- During the year. the lemper ature nf WalcE in thc es!umy varigs frum "-1 8 :
t032.6 °C. whurcus the varationsan sabinily are very larpe, of the urdu:.

"

of 1.5-28%, or 1.00-33.30%, depending upon. the region under investi;
8. -
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gation. Maximuny saltnity vilues are recorded from May 1o July und
minimun, because of the anfluence of the: potth-east monseon, from
November o Becember. Phe diferemt nuRrients have been reported to
range as fotlows (pl,-.n;!? :

Total phosphorus 11.724. 3.4
Inorganic phosphite 019~ 59
Dissolved organic phosphorus 0,161 75.
Ammonie and anuno acids .34-3.61) .
Nute  0.11-.0.28 '
Natrute, 18N 60.94
. . Sthcate. 20, (Xl——HU ' . .
Smnl irly . the rapges in plant pigments w.rc ;hlu. rphyll . 20522, <6
Ll chlorophyil b, 0.30-13.40 gp/i; ‘thumphyll e 2. 70-26.50 pgflcaro-
tenoids, nil-525. MSP/m* . . .
Dissolved stdicon: i the Vellar river Wd\'fnl'ﬂd to hc I7A l()‘ ,n.fl .md :
that n the s water with salinity 350 6t was 178 g/l A lipear inverse
refationship was Tound between dissolved silicon and salinity. .
Truce clements such as iron, copper, munganese, molyhdenum. van-
adium astd cobalt were measured from the Vellar estuary from March 1974
to July 1972 and the seasonal evele of cach of these his been reported
by chdthu_\.m & Venugopalan (1973 - .
Measurcmenisof primary production were carried oul using th‘ !lg,hl— -
durk bottle:axygen method: at five stations in Vellar estuary in February |
March and April 1966, Incubations were made in aitu hoth at the surface
and L.S-mdepth. Grossand aet production at the surface ranged from 11,77
to 36,99 mpCim'/h and 6.72 10 26:22 me.Clavtth respectively. At 15 m
depth the fange in the production wis much higher, gross praduction wiss
21RE-SE.83 mg C/mYh and.net production was H38—47.07 mg Cimih.
fa Febraary 1964, the *C method was.also used. at four stations: The .
Hwa nhriae slations gave the production vildues-al the surface as 11.93.and
20017 mg C/m?h The two estuartne stations, on the other hand. gave the:
pramary production as 35,50 and 4599 me C/im'fh tVenugopatan, 1969).
Bhatnagiy (1974) using the lightdark bottle oxygen method. reported
very high vatues of pramary production Trom the Vellar estuary (Kille

Hackwiters): According 1o i, muaocrmum gross (25§20 oy C/mtfhy and -
_nct photosyathesis (225 44 oy C/nv'ib) -bused on monthly medn values, -

were found in Aupust (968 and the diriimum value of gross production
wis 47,62 and net production, was. 3889 mg C/m'/han February 1969,
Chiorophyila values duriag the period of investigation were 12.70 mg/m®
(maximom) in July 1968 and 1SS mgim*-tmmigium} in. Novembet 1968,
A. Purushothiuman & R. Natarajus (personal communication) have also
estimated the primary production (using the oxygen methad) and chioro-
phyll wof the estuarine system, The annwid production rates tgross and net)
49
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at th mouth of Veellar c»zuurv for the yewr 1969 were 59830 (md I 7080
C /m-'rcspcuwdy 'lhc dllnmphvh war lhc xurfau \umcd f! om 1 K RSVIES
V.20 g/l Tt R T T

Lawson's Bay A ot L g e
{awson's Bay ixan cmha)mc'u on theeast Coast uf Ind» n(Bav nf Uulw!)
{tis focated wlong latitdde 17 447 N ‘znd lungnudc 8’ A F'.- about 7.8
km away from Visakhapatnam harbour, S

Primary production in the bay was meiasured using hghhdurl\ botties
by Subba Rao (1971 The samples were incubated ander mitural light in
u-lrl;‘u;iﬁ for aboui 6 h. Gross production ranged fron9:20 t0: 150,05 mg.
Cim*l During blooms, gross production increidséd three- o thirteen=fold | ==
- The ratios of photosynathesis to respiration (P/IR) ranged from 5 110 100511
High PIR ratios coincided with ithe: increase in -production. (‘ommun
OFgAnISms ﬁmmng hlcmm\. were: Ihulanmwm mhnh\ dnd i hac{m eros.

»

curveschis.

Coral feels and atolls

Coral reefs are known to m amonyg lhc most prmhu.uw.. communities in -
the scartThe recfs of-the tropied dndiun Ocean include:(al fringing and- .
burrier veefs? thi:seastevebatolls and €y elevated recfs (Stoddart,- 1972) .-
Reefs are.cither absent or poorly developediatong thecoasts of Somahiac
Indus and Malaysia. They arel however, well deveioped inthe Persian . .
Gulf. Red Sca. the coasts of Kenyi Tanzania, West Maligasy and pdll%
of Sumatra and north-west-Australia. .No barriert eefs are found on the -
continental shores except-for u discontinuous submerged barsier in norths -
west Malagasy: Around the granitiv- Scychelles, the volcanic Comoros iing:
Mascarends, and the sedimentary Andamans and.Nicobars, fringing reefs
are well developed. Atolls having:a dominantiype of reef occor only next
o frnging reefs inthe Indian Ocean. One of the largest atolls inthe. world -
is “Suvadival Atoll, :: Maldive (70 km = 3§ km). Maldivd ‘arolls . -have:
formations of faros. or smadl atoll-shaped reefs around thewr margins: in-
the castern Indiun Ocean,-elevited reefs are vepresented. hy Christmas. =
Island and Ramanathapuram.and in the western indian Oecan hy raised .
atolis(Stoddart: 1972 Staddart, & Pitlai, 1972, : Ces ot
Linthd work has been done on the primary produchwn uf unml uefs
of the Indian Ocvan. The avaitable information is an fringrog reefs Jocated ©
in the Gulf of Mannar. Andamin Seaand on aiol! reefs of Minicoy und -
Kavarutty in: xhc ‘d\,L.llet\ (\'.m & Pl[l..u.A 1972; Qussm. Bhdlldlhlrl &
Reddy: 1972y, . ,
The, fow. rupnwmdlv tv.chmqlm of S.xry.ru & Auxlm ( l‘)49 ‘)'54) hu\
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Table A9, Extimates of gross pnmur\- prudu( lmn ‘,[ dvﬂvmu (,,m/ rwf'.
fmm mc Indum region ) -

e i e s 7 o 4 s e e £ b O

(ITOS‘\
. RO production
l.tu:ulit)n and dalc.u» : A Clitiday) i Authots
M.muulx Rccf Gulf of M.smmr 73 Nasr& Pilhu i 1972 . T
5 March 1968

Minicoy reef Lot 9.} Nor & Pilke 1972

2 April 1968 » - _ ,

Anduman reef 4y Nuir & kv, 1972

23 April 1968 : ’ v

Kavaratti recl £35S Qasim, Bhattahin & Reddy. 1972

6 November, 1968 : T T
Kathuyalimuni, n:cf l’.dkl lia) ’ 63 Rubsubramanion & Witlur, 1975
CAPTY B e pprmanan & Yan

e e e e o FO L B T s R v et e

» uncorrecied for diffusion.
“Table 3.10. Number of genera and species of recf-building (uruls (hvr~
matypic) and non-reef-building corals (ahermatypic) re unfvd [mm llw

seds umund hulm

o i s el s o 2 oy e e ST B S P e

21 Hermatvpic - Ahermjivpic:

£ S e e '_"_’“-i”

(:uu,r.n C ‘spgut\ ' (mn('m _ pmn

: L

Mildives . Trratee 47 124 T e T

Laccudives n 6y . 3 1
Ceylon A ) 1 K]
Mandapam area 28 1 7 7
Tuticorin 14 i6 A h
Andamuny 3 %7 ¥ EHERE R
Mergui X6 L s i4
Archipefago © Teo e T )
~(theg tegions © oo Ul L R B SURRTIES IR ER I | B

Fotal o e 5y ST I | -

L. l-rum lel.u (l‘)?" CFhe values give the qotal numhcr of generi, and spevies recorded in

.;l! the regions, put m;,uhgr aof whick many werg, common o cach region, . The sl numhu
of geners Wiy 76, and of Spocies, 42

1

heen used. in all the mvunpmunx Ly dclcrminc the primary productivity
of the reef. The method involves the measurement of oxvgen changes m -
..Wchr duripg its (rapspart over. the reef. v o S
. Fable 3.9 gives the values of primary pmdmmm tn dil?crcnt reefs. All
iht,.‘!‘m.f-sg.,uxup_(‘ Anduman -Reel., wese found- to be dutotrophici f?iil_:-.i
' B S



S/ Qu\un B L S R ST

Table 3 U Range in the deiay. uj ult.'u(' i ghirdc-difereit: mlul reefiiyy

I T
hl -_‘v_,~'<

the Bav of Bengal it st

e e e I T A ST T L LT L LT

Range i dumiin
w uf afpie
ctael weipht! l\y'ni'

I ovatiny

(mlf of ‘l.um aw redhs e th 4\

Bl
Pk ay el TN 057
Panthan Idand rvefs it 0.42-0.9

From R 049720

3

ul 1hg lo.cf\ nf Imlm 1 mlc 3 |m ihc mein d-.n\mu nf .ilg 1 fmm 41 in
three ringing seefs were determined hy Ruo 649721 These are given in
Table 3.1, T N LR T
The descripiions of the reefs whose productivity has been mmwru.l are
given below.

B R R TS L AP S FULN S S R AT ST DT PUE S S Y

‘ Manauli Reel

This Fringmge reef is sitnated alomg oosnudl isiangd in the Gult of Manna .
O bk away from the sonth cast const.of ladi. The width of the reef s
about 100 ;. The coral funna recorded from the reef includes: :Immpnm
lamellosa. \Iunupum ]nlunu Fay m sabdita, Fuvia paltida, Porites Spp..

Acroporg indica, A surcutosa, A-crvthraca. A Bvacingbus ONadr & Pijkin,
1972, ; ‘ - C

Kathuvaumur Reef -

This reel s located i the Palk Bay nen Mandupam and __!»iLj'S'i.in,- an
cast westerly direction. 1t extends shout 4 km i length and rans paraticl
to theshore, Phe avierge width ofthe reef is about 300 m and the sverapd
depth over the weelis approsimately 2 om0 Fhe augon corals VUCURTINE 11
h& lu.f ey ‘\('ru;mm Sp L Favites sposbavig ML Pmifus'sp (mmupum

CGoniistrea spuand Poditlopdiva np B :suhr.nmnn.m <\ ,W{n{u.
WT'J). '

EERCE T I ST I N RS S

T . Cor, e
;M,'.chY Aect T N T P T TSR, v

< southernmase Gtoll oft the | .uu.uhu ,\xofnpdug.n R E fu. iuu.lh of the ’.I!U”
SR Rmiindsa has of masamiim width . of 3 S K s§ e depth of the l.u.mm
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varies from | to 3 m. The corals forming the reef include: CGoniastrea
retiformis, Platygyra lamellina, -Favia pallida. Porié, spp.. Diploastrea
heliopara, . uhuphvllmmr\-mhmu Ac rupur’aspp and Pocillopora dumi-
cornis (Nair & Pl"dl l‘)‘l")

Andaman Reef ‘

This reef is of the frigging type and lies at S to 7m depth hear Port Blair,
The dominiant speeiex of corids are: Acropora assimilis. A svringodes.
A. squamuose, l‘uulhmur‘u damicornis. Faviles spp. and p‘m,(., spp. The
Andaman and Nicobar group of islands generally have duxuriant fringing
reefs (Nair & Pillai. 97")

Kavaratli Reef

This reef forms a part of Kavaraiti Atoll of the l.ncc.\di\c‘.‘\rchipcl::gu
and is locited at latitude 10° 33 N and longitude 72- 36’ £, The atoll. on
its eastern side. has an istand of 345 km® in arca. u sh.allow Hagoon about
4500 m Jong and 1200 m wide in the middle and o recf aboul 300 m wide
hordering the western margin of the lugoon (Fig, 3.8). The productivity
of this atoll has been studied maore lh.m lhoxg of the other reefs described
above, .

The beach slope of the lagoon has-a iuxurmm growth nf turtle grass,

Thalassia hemprichii and manatee griess, ( \mudm val mwnjulm Some of

the algae found in the lagoon arc: . :

Green algae: Ulva luctaca. Enteromarpha pmhfcm (“hu«mm«,rn!.u tit-
torea. Cludophora faxer nlaris. Dictyinphaeria cuvernosa, Boergeseniu
forbesii. Halimedu incrassata

Brown algace: Colpomenia siniasa ‘ -

Red algac: Fosticla lejolisii, Hypnea cervicarnis.: Spyridia Jilameniosa.
Lanrencia pupilh;.vu. Acanthophora s"piri_hf.--a_ l.evedied jungerman-
nivides. » : A .

‘The dominant \pq._\.w\ uf q.or.xl\ in the LILUOH are: hrn;'mru fdica, AL
conferta, Pocillopora damicorms, P verrucosa, Pordes spp.. Futgia spp:
and Goniastrea spp. (Qasim. Bhattathirt & Reddy, 1972).

Blooms of the bluc-green alga Trichodesminm ervihracunm seca Lo veeur
around. Kavaratti Atoll prmm.ﬂl) every. year duning the pre-monsoun
season, In April 1968 o m.n\nw blaom of Trich:rdesmim wis rewuku
und in. 1969 also o simitar bloom oceurred during the saime px.rmd 1Q,Nm
1970h, 1972h;. . o Ll

Primary. production of the la;,uon wits u.um.md fmm it xludy m d;umal i

!

fat
e

changes {o the oxygen concentration at iwo stations which were aboul © .

12200 m .apan The formula of Kohn &, Helfrich (1937 was uscd o d«.tcr-
83
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Fig. V6 Kavirmn Atoll of the | aceitive Archipelago showing the refative pasiion of- reef'
Lgtaon andistand (¥ rom Danim & \.mkumn.:r.uyan.m l‘l"n l mmnlm:\ s th ummeruphr
158, S74-78) - - : . - EE I . .

HE R
SIS PR

mine the rates'of” gh.mgc\ of oxygen umu.nlmtmn i mbierm slrnp!s‘-‘f

betweéen the two stations Gross und net pnmary produuuon in the fagodn -~

were found fube 12:92 & Clm-’ddy and 33K @ C /m'/day (Q.mm Bhaua-j‘

thiri & Reddy: 1972 Photosynthesis: and”respiration of sonié of* thet

mdlvndual plants fromthe laigoon were also determined by oxygen Lhdﬂg{!\
and in mmt specics, photony nthesis for 12 hours éxceededtheir r respiration”
for 24 ho irs. Simildr experiments on thred': spv.ucs of corais showed that

their phutnsvmhcsn for 12-hours wits much gréater thish their rcspamtu,n e
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Priaearas T Parbieaiate organc ;.umm(mkl m:

S PRI A T A S i

sy
1 Y ; : 1250

12 km Irom atodl
b b it il B
Zf'kn'fl‘m';ll i
ILm _‘E;;)l;’lj:;l!g')ll(_' R

F i el

Lo orhagoun SRR

hg l 9 (,onu:nlmuum u( pamculaw orgums curhon ul dnlrcrcnl suu thom Qa\tm &
Ganlwunurayun.m 1970 l mmulnm and Oceanugmph\ |5 su_-m,

for "4 hours, The symhlom megmhellac .md the bormg and 4&\4ched
i; algae oceutring in the corals wntnhutc largely to lhc hlg,h pnmury pro-
ducuwty of the reef. _

Mcdaurem;.ms of ”C uplakc dnd c.hlorophyll 7] werc made in the uccdn
wuter around Kdle‘dlll Atoll. These guve extremely Iuw valucs indicating
thal the, ‘water. surroundlng the recf community is low inits phytopl.pnkton

_ c:onlenl Particulale organic. gdrhon‘ on the other hand, in the vicinity of
Ihe dtoll WAS fuund to be hagh (Fq,,“i 9). This indn..nes ;hat a fairly lurge
quantlty of organic, matler observed in the. form of organic aggregates and
..microscopic parm:les is pmdu»cd by the reef (Qasim & Sankaranarayanan.
_1970).. The. total fractions of; particulate matter added to the water as a
result uf us lranspurt over the reef durlm, day and night were also
delermmed hy the How melhod (se¢ Qaslm & Sankaranaruyanun. 1970).
Produmon of parm.ulute carbon was found to be 0.101 g C/m?/h for the
day and 0 089g(‘/m ‘/h.-for he night- (average - 0.095 1_(‘/m“'h) “This
dmountgqi 10.20% of the gross primary production of the, reef and 95%
-of the wral rcsplmtuon (Qasim & Sunkaranarayanan, 1970).
loopl.mklon biomass- recorded at. Kanl‘d\ll during a penod of four
munlhs varied over, 4 w:dc. range. n October 1968 !he nocxurnul abun-
danu. of iuoplankton in thc sea and l.u,oon wiss very hlg,h (I‘mmer &
Gcon,e. 197") From the dlf’fcrem.e between the hiomass valyes of sca and
- lagoon, rr.mter & George (1972 s.onuludc.d that /puplanklon orgamsms
.. alone were: unable i prov;de the, mtal n.ner;_.y rcqunred by the rect. The
cxtrat'e'lhil.nr pmduus secreted.. hy lhe Lzo0xanthelae are of: pox\nbls:
numtmnul value to the host, (Muscdllne. Pool & Cernmhgdn.’l‘)?”) and

S5
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presumably these provide the extra source: of energy rcqu:red by the ucf

- for na survwal n, ollgotrophlc wau.rs uf the tropu.\.v ’

.

Mangtove swamps

- Mangrove swamps arc specmlued ecosystems whnuh ﬂ_ourl"'h mostly’ in

brackish waters of the tropical zone. They are fq(i“nd allslong the Indian.
coastline. Mangroves normally grow in shellereq ;of the coast, al the -
river mouths and.in estuaries and backwaters. \?uy.o&en they are found
at a; Lonhldefdblb“dl‘?_tmce 1l rormhe %e«;‘vmegg wavegetion is: mlmm.xl and
the substratum soft and sxlly

The ecology of mangroves in Mandowvi and Zua | ,mes of Goa has
been studied by Untawale. Dwivedi & Singbal ( 1973). According to these
authors; the dominant species of mangroves in the estuarine complex of

Goaare: Avic enma fficinatis, haznphnm muc rnnam ‘Sénneratia upctala

and Bruguiera sp. 'Although these four ‘species are found all along the
estuarine complex. the growth and density of plants differ markedly from
place to place In Cumburjua canal. the height of lhe plants and their
abundancé’ were “found 1o be much greater than anywhcre else’ in the
estuarine complcx The’ mangrovcs seem to dppear N succession: in the
swamp. The red mangrove, Rhu)phnm muc mnatu . establishes mdf first

“and begins to gwe firmness to'the shlflmg mud with ity supporung root

ystem. it forms th, tirst row at'the waler front. Soon aftérwiirds, thx. black

‘mangove Avié euma nﬂ:unal.s dppears and it beyns to Uve outa’ speual

"type of aefial rools < the pncumdlophoru These reots qulckly occupy a

large area uand help in trapping st berween thcm This is followed by the

- development of 4 'shodt system in the bluck mdngrovc “The root systems
“in these two mcm;,rmes [,lve supporl o the plants and’ prevent ‘erosion,

“The m.m;,ruve swamps Of Goa undergp well niarked \casonal changes.

; SomL of the mv:rumnemal fe.nures \ugh as lcmperdture (wau.r and so:l)

phylop!dnkton u)unt\ were studied by Unlawaic & Purulekar ( l976) and
thes are shnwn in Fig.'3. 1Y, Temperatiire differences durm the )(‘dl‘ ‘hoth

- in ‘water and sml were of theorder of § 106 *C, but the seasondl variation

in salinity was very large - from ‘llmml freshwiiter 1o sea waler cundmuns

»(1—34 S%.). The: range ifoxygen-was from 2.2 to 5.4 mi/l The’ sw.lmp is

charactcn/ed by a very hieuvy sediment load and- during 1hc monsoon

“period the ‘water has a thick’ suspenslun of scdlmuu “The variation-in the

'_Ph‘“Ph“'C*PhOSPhUru\ concentration during thé yéa¥ is somewhat greater
. than that'of Aitrate-nitrogen (Fig. 3.10). Howevcr the swamp-does not

séem 10 get much cnruhmenl from extcrml murcu Durmg the monsoon

s months ‘when th¢ freshwater mﬂucm;c is maxtmuh”fhc phosphorus and
" nitrogen valties both 4t the surface “and ‘bottom refiain refatively low.
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R (RS l')" Sepilea 'I‘j:: ool I R S , P “]"’," o

_ hL 1 ln Sc.mm.ql uh.mg.u in th Ln\‘lrl"ll‘l\t‘nhll feutired of o nunuuw w.unp A G
o lFrum Unl.mullc & Pdrukkur !976 Wuhmu;:ur—H«Jh'Im of !hc'r‘\’uluuml Tstitute of

(50-600() cells/ H qulmum -.dl numhus .nrc fuund in '\'Iay' md Jun and
“minimum’in August and qulcmhcr Fig. 30y

N Kr;shnamurthy & Sundiraraj 1973y n.porl .t h:g.h r.ue of prnduulmn.
hy thl zhey ca!l o dlrec C\ltm.llk uf prmmry pmdmllun . m the l’uh-

'L.ross primary pruduumn in lhx. m.mg.mvc regionas 7.56
G Clm"/day and net production as 6.29 g C/mYduy. The chloraphyl] «
concentration reported hy them varied from 4.10 o 39.80 mg/m*. 1t is.
_however. not clear what method these authors ,‘pph«.d for medsunnl.
pnmarypruduuhun of the mangrove swamp.
_”DrAA P.ml (pcrmnal u)mnuim mun) nmhun.d the: pnm‘lry
produumn in the watur of a frmg.mg, milngrove in (m.: usmL. both uxygm
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and "C methods. pm.mally no. correlauon was found between the two
methods. The oxygen method pave almost ten times higher values lh.m
the radiocarbon method for production. The average value of **C assimi.
lation in the swamp water was 37.8 mg C/m'/day. Assummg that "“C
- asstmilation gave an underesnmauon of the total production. duu to liber-
ation of recently fixed carbon as extraceliular products by the algae. and
even after allowing a 209 underestimation {Samuel.-Shah & Fogg. 1971),
there was no COMparison powbh, between the oxygen and "C melhodq
(Dr A. Pant, personal’ communication).. In February’ 1974, whllc the
measurements were being made, there was a bloom of- Navicula sp. in
the mangrove swamp. Some experiments conducted by A. Pant in 1977
have clearly indicated that the differences in ‘the estimates of primary
production are largely due to bduerml photosymhc.m. a«.tmty wmch fixes
carbon dioxide without the umcomndnt reledse of uxygen o

Saagrass beds

Kavaratti bad

The seagrass bed studied is in the lagoon on Kavaratti Atoll (Laccadives),
It consists largely of turtle grass. Thalussia hemprichii, and mdndtee grass,
Cvmodocea isvetifolia. The two species grow along the beach slope from
about low water neap-tide down to aboul 100 m into the lagoon floor. The
substratum in the lagoon consists of coarse white sand, wral rocks and
debris. At Kavaratti. the maximum tidal range is about 1.7 m. At low tide,
the prass bed. is parually CXpO\Ld The bed is-a- luxun.ml wmmumly
" growing in oceanic conditions. Within the intertidal zone.of the lagoon,
there is a rich flora of ajgue (Qasim & Bhattathiri, 1971).
. Prmary production of the SCUBTASY ted was. studied from the diurnal
- Lh;lnb(.\ in dnssolwd oxygcn over lht bed bxpenments WCI’C also con-
. ‘produumn and umsumplwn was produuron of thc scd;,rd u)mmumly
e c.quwalunl to 11 97¢g C/m’ldav .md rupnr.mon 6 lb." C/m‘lday The

, - ratio of 1 ‘}4 (Q,Nm & '?hlut.uhm l‘)’”)
..The. scagmss hcd is autmwphm I(\ prescnue ls ecoloycal!y |mpormnl
. ,m the atoll commumlws for it offers \heiter wa very larg,e number of

.,.mmmls and sv..rve\ as fuod uthu dlrccny or throu;,h demlus w maity
..-Jmm.:ls '

FE3% ¥ 22 X AP

. "Méh&ébaﬁfrbéd R TR TP P TP

.. This seagrass, bed is found in lhg Gulf of Mdnnar (nedr Mdndetpaml and
COvVers. a d:stdnu: of ahoul 3 km rhe avu.zg.c wsdth of l _bcd 13 aboul

S8
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- 200 m.and the ‘average . deplh over ‘the bed is approxlmately m. The
. seagrasses. found.in: the bed -are:. Cvmodocea isoetifolia, C, .serrulata,
Halophyla ovalis, H. stlpulacea and Diplanthera uninervis. Of these, C.
-isvetifolia.is the dominant species. The' total quantity. of seagrasses in
the M,andapam bed has been estimated as 558 tonnes/km?* (Rao, 1973).
Grms production.of the bed. as determmed by.the oxygen.changes, was
V‘BMgC/mflday and. respiration 3,25 gCIm‘Iday. The . PIR. for July
was 2 47 (Balasubrdmaman & Wafar, l975) : y

Sandy buchu

Under lhe lnternauonal Bmlog:cal ngramme a )oml pro;ecx belween the
_.Marine Laboratory. Aberdeen, Scotland, and the Regionai Centre of the
; National Institute. of ‘O,ceanogrgphy,_(‘ochm. India, was siarted on the
. .f;f Production - process. and community.. interrelationship. of two sandy
. beaches . Investigations began in 1968 and two British scientists visited
;Coc,hin.;e-ve_ry, year up to 1971 for about 2-3 months. The British side of
- the project.was funded by the Royal Society of London, and the Indian
- side by the Council .of Scientific. and Industrial. Research (CSIR). The
‘ i'bedches selected for the study were (1) at Cochin, situated.just south of
.. the.entrance of Cochin Backwater where salinity values.differ.overa wide
- range during the year and (2) at Shertallai, an upen sea.beach approxi-
. ;malely 32 km away from Cochin. . . ..
-+, The;mpnsoon brings about. conspacuuus Lhdnges in the proﬁle of both
. lhe beaches -resulling in uctive erosion. followed by. gradual accretion
.. during the post-monsoon period and restoration of the stable profile of the
.- pre-monsoon,..months.. The compgsition of the macrofauna.in both the
-.beaches viries considerably . Perhaps the increase in exposure of the beach
. and the seasonal fluctuation in:salinity have resulted in aless diverse and -
.. ‘often u severely restricted fauna at Cochin. AL Shertallui; five species of
- .- animals are frcquemly rcprcsemed in the samples the: bivalve . Donax
. dncarngtus.. -the. ;,.nstropod Bulliq nwlamnde.s. crustaceans . Emerita hol-
!hum and l-urvdu ¢ sp. and the ponc.hdete Glycera alba: although many
. ‘mure like Oliva gibhosa, Mactra: ulurmu. Timocleg imbricatd, appear on
. the deLh durm;, certain seasons. The only species recorded from Cochin
» . throughout the yeur is, lh; Eurvdice sp. However, Donax incarnatus and
LoD spuulum were recorded on-the beach almost throughout the pre-
; :MONsSoPN pcnod Dmuu ine amamu.ulleucd at Shertallai ayains agreater
;esize, 1han it does-at Cochin. This.scems to be dircclly related to-the greater
... concentration..of org.amc carhun ‘md c.hlorophyll a at Shertallan lhan at
. ,thm _
+ The studlcs uf Trevallmn at al (I“‘lt)b 4nd Ansell vl al ( t97"u) have maude
ll puwblc (3] undcr\t.md the populatmn densuy and biomass of mdnvndual
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10sl crab- OCVpade ¢ ('rurnph-
lhulnm prescnl Almost throug.houi’ Fhe yenr at ‘Shiertittiais was, found ut-

T dcﬁsﬂy of 1=2/m* (based on the: ahund.mu of:theii’ hurmw .en{r’mccx)

Ms.lmvre 1968) nbwrud E1Y m.nnnum of 9/ ‘tbf O maviooeraciiom a
j dtz’d oty Sher-

*Beweh-in south-giast Indid; Bultii lht‘f(lll(lid('\‘ WS TN
“Laalkaiy dnd the priziiest mlmhcrx wete leammryund()uuhcr "whpn 330-340

mdmdudls/m transcd dpp -‘-arcd un ‘the’ hc.u. hcs rcprescmmg up 10 53g
wet body wi/m trapseet: =0 vl Bt anlit
Enterita holthuisi and the two species of Donax were \tudu.d n du.ni
(Ame” Sivadas. Narayanan & Trevallion, 1972h, c}. The mm hcr's of E.
Im!!hum ru,urdcd, at Shcrmlhu rcluhed ‘()()/m lmnseu i th Wcl

ducud ab(ml ‘uum/m trameu with 4 hmnm\‘s of () QLB b,m trc\hm.cl The
bivalves Ponax inearivitios-ands D spictilion Wweré’ pru«:’ﬂ i st;.mm,ant

- numbers on the beichies und formed a major Lbn\mncm uf the’ macro-

fauniy. D¢ spicidum .:ppmr ed Tt Shertialkai fmm the! hx,gmnmg. “of the
“inonsodn: but. it was found in - farge niimbéi's: onlv durmy FhL period from
Augusl to:November: numhus rc‘mhmg 90()0/m Fanyéci? were rcc.ordud
‘with-it biomass-of ‘over 300 g wet wt{m transeet AT Coching the’ \pu_:c
- occurred: from J.mumy W My the maximumy numhms xct‘nrded were

;B0 Rinse et with i hmmass of- ”(N)i, wel: hudy wt/m triarsecti For D.
Ciinearnatus.c the data vere spif intb Twéy parts.” oné G ahiiyg with the

population recruited to the beuch in 1967 und the-othér redraitedtin 1968,
“At-Bhertullai, iwotransects were Sumpled sand it the beginnin:f ofthc year
“only - individuals: from 1967 Settlemehts Redre: ipreseént’] In '} nuary the
tnmsul A'at Shertallai recordéd "40-’9()hw AlvEsim trimsect nd transect
B 660/ transect” The first indication of s a’ l‘)ﬁX Séitlemdnit acciirred in late
.l.muary -aithough the major \Ll('LmLﬁ‘l wmc inondy justprior m slonsoon
- when in- May miiximim aumbers: of over 4000 bjv; ﬂvu/m lrzm\:ct were

" recorded from:t¥insect A A duwh.d study of ‘the 3~-nz.lh weighi Télation-

shlp growth." Lh.mg.u in body weight and” rcpmduumn of “Hoth D.
Gincarnatis and D: spivulio - h.n heen 1'r'\;{dc ur thrt.:llm s d'Cm.hm
sdmplu (Ansell e al- 19726y, e :

The lowchlorophyll u content of ihe Sand’ ‘md 1he nug.ltphlc' Cruptake
(thc atter ‘was estimated by the mf:thud given by Stecle & Hi lrd 196X)
‘0o’ dotbt showed: that the interstitisl ot Lmddlvd m.:ém-org.mi sts of the
- ‘beaches at Shertalini-and Cochini huve: L\scni:.nny no pnmdry production.
“Theerefore the Suspension feéders oF the' maudf Ny nﬂhc intAidal sapdy
hed(h (Enterita Hutthuisi and: the two? sr)m." § uf D«ma\) ma'y'well have
“to’ depend ipon “the’: foud: résource “Of thie siaef waler “idvaituble ‘mainly
lhrom,h the breakdown of pl.mkum or through thL dq_.rddamm of animals
htghcr in' The food ichainFor sm\/engers like B l’hu miehinoides, Ocypode

coratoplithalmé and Etirvdice spiithe tarde gir 15ty of shoffal und the
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bodies of the: neglected purt of the cateh aftcr the operation of the beuch
seine nets offer a bumi dict. Ocypode crabs have been reported to he
a predator an Deanax species. The wther carnivores: in the beuch include
the, p()ly(.hdelt, Glyeera alba and also possibly lnmbm‘um reis latreilfi.
|thmmmd bmm.m of these major-feeding typesis shuwn mFig, 211

The re\uil\of the cmvcstag.umn provide relatively fittle information on

the guantitalive trophic relationship of -the beach fauea: tI!’tx mean value
of the total hmm.;wk.nh.ul.xlud for the transects at Sherk: u!t.u gives the value
of 140 g wet wlfn1§rmxsu.t for the whule year, equivalent m.uppmxmmlc!y
35 ¢ dry wt, Assuyming that the production iy equal 10 twice the standing
crop. as in the [empcnm, species. it would he equivalent | 10 70 g dry wi/m
transect annually | giving ol rcqmrumnl by the s m1plo.d macrofaung
of 700°g diy Wi or 3508 C/m lr.nnsgufyr The validity of such a gener-
alization to the :mumf.mn.z of the tropical beaches, huwcvcl. remains
doubtful sinve most of the species present are annual spc,uu. or have ;i
shorter sp.m of life. A more detailed assessmwent of: the population
dynamics. und.cnergetics of the individual species is necéssary 1o give un
accurate ullm(m. of the r;qmn.mcm\ of the ht.’lﬂho\ and |t~. annual
produumn '

To assess (hc pmduumn of the Ponax pupuldtmn'« two factors have
he'.n t tkLn into aecount: (1) the somatic weight and 12) the gonad weight,
the Sum: “of these: lwo heing taken 1o give produumn A decréase in the
bonad wclg.hl hctwccn \uu.e.'sswg ‘ullhpllnz,-dd!(:\ mdu.ﬂed spiwning or
other loss of gonad malu. riail. “white dnancrease \hum.d prodiferidion.
~Calcuntatinghy lh:xmclhud pruduumn fnrth 96K scnkmcnl ranged from
44 10 418 mg dry tissue/day and up to 736 mg/day for the ‘1967 settlement.
For the two year-groups combuned. the estmate of production ranged from

S 4 o 6-meiday. Production; m urms of the rate of Joss of arganic
matenat from the Donux ine urmum pnpuldllon tu the hl;ht.r members of
- the: foed chain (prgd.xlnr\) came 10 ‘)Iﬁ mg dry u\\m,/gl‘zy for the two
year-groups, .

Thus the net change in the pnpulalmn is mdl(.dh.d hy the difference
between producuon (£) through du.umuldlmn of ur;_..am«, materal by the
somatic and gonadal growth and Lllmlﬂdliﬂﬂ hy the loss nfur,g.mu miterial
- through death in the population.“For the 1907 wéttlement during 1968,

elimination exceeded pruduumn while for. th 1908 settlement. produc-
tion exceeded elimination antil the’ periad 13 September to 29 October.
~Thereafter, production failed to keep-pace. with- Lhmmauon ‘and ‘the bio-

PO s declined. ‘For lhc luml punulanun lhc.re vms nu lus\ uf mnten.ll

lhruu;.huui lhc yur L : g

. Normally, produulon and z,hmm‘mon would balam.c over thc yur In
lh:s study of Donax incarnatus, the 1967 setttement had been appuarently
greater thun the 1968 settlement. This resulted in bigher elimination. since
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the 1967 settiemgmt obviously died, during 1968, while the recritment of
a new population wis not suflicient in 1968 (o maintain the balanee of.

production and elimmation. This ¢un be taken oaly.as i peculiarity of the
veur, oo ‘L . Co

i uokm}, .1( thu l(.l;lllk)n\hlp huv\u.n prnduumn (P) t.llmmatmn(l Jcmd' .
biomass (B) and calculating the mdios BB and 7B, the. above muded iy .
umhrmcd since proguction thuscaleulated i 6.2 g dry wi. tissue/g.bionsiss o
and! clunmalmn is 7.5 g dry, wit tissue/g biomass . But in yeirs when muore o
abundant \elllcmum aeeyrs, the ratio 148 \muld besereater than 1418,

‘The values of the ratios, l’/B and. LB show-two important aspects nf.
the |mphm uulugy of. thc beach~ vne being an indication. of the. food -
requirement of the m.n.mhgmhm population and the second un indication
of lhc«.umrlhutmnhy!hg macrobenthos to the nest trophic level.assuming
that the hwal\m population contribules mainly to.the macrofuuna: Taking
lhc anmml production as 6.5 timey the biomass, the total production is

7.8 ;Jm transect/ycar (average, hiumm\ is appm\nmld\ A5 dry s
\UL/IH lr‘msu.t for the year), Assuming that 0% of the organic material
03 «.arhnn .the pmduumn will be equivalent 1o 4 ¢ C/m transet/yr. With. -
an c,c.olul.lwl ethiciency of 16047 the arnual requirement by the population. -
would be 1140 ¢ C/m tmmsect, and the gquantity of food avatlable 1o.the -
predators seems 1o be of the order of 228 g/m tansectiyr.

e . [ Lo

e

Summary

l’nmm y prnduumn uf SIX (llihrun cnvnunmcnls flum !hn. lndl.:n rq_um
namely @ coastiel waters. bac kw,ntus..{md estuariestoand reefs and wolls,
mangrove swamps., scagriss heds.and sandy beaches has buendeseribed..-
Along hoth the cousts of ndia. the rate of production near the shoresis -
greater than in_regions away from the coust. High-instantaneous rates of - .
produumn are Lcncmlly recorded in upwelling arcas during the monxmm-
period. - o . : ;
The bd(.kw.ilcl s\mlg,m uf Kt,l"dl.l oy rclanvc!y wcll sludwd uludnm,-, .
system:-Primary pr oduction in this turbid and polluted cnvironmentis high
and is Jargely contributed by nunpoplankion, Three main ecolpgicalfactors
seem o povern the rate of primary production. in the buckwater: These .
are sdhmty lu_..hl and nutricnts. The influence of cuch of these factons was,
studied cxperime nmll\, on '\L‘VL‘I‘JI ummgal cultures. Maximum photosyn-
thesis in all the orbdmsms Wiy recorded at low. sdllmnn Such a depen-
dence nf .:lg..!c un low salinily seems to, be an adaptation to utilize the.:
o:nnghmgm of walter,; .nsmmkd with large dl!uuun\ in the estuary during
the monsoon months. 1o a maximum degree. The saturation points (4) of
scvcr.nl ulgae were ducrmlm.d by cxposing them. (o varying light inten-
smc\ th,n lhe urgamsms were prosud to different wavelengths of light
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no: \.-.,aulem.lh depe ndcmc uf n OO Y thesiN i '~.mu|'2‘n'!‘i'(~
observed. ' e Tt
Thelcapacity of ‘twa: uu‘.mnm\ o utilize’ phnspha!c and m!mu L‘ﬂhl‘l
singly or in combination was determined from the vidues of lhc half---
caluration consk unt (K 1 High- mmcmmnnns of utiehis seem m Tuvour
the ahimdance of diatoims in the hackWaters? whife al inw umccnu ationy
of “putrients. dmuﬂ.q_cll.xlc\ becdme - plcdnmm . ihc mmm! L‘yck nf‘
ph\luphml.mn prodifction and SUCCEssion was fulind” ln be rd.n.cd lu l'hc H
incredased flushing of the esttiary Cibised hy: the” monmun o A
The other important food constituent in the' hdeWdlC ras org‘mu dcl- :
rituss which leads to several pithwiysin the food Lh.un T hc chergy hud&c
of a penaeid prawn Me mprrm'us MOnaceros vm\ workgd um h» fu.dmg
I OnEstuarine detritus = o0 - o oo i R o o
On-he wiist coust of fadia. The uther esii Wine system on’ whuh sumc b
informution: has hccu gathered iy* the: MandoviiZuri- cnmp!c\ of G,
These estuaries are also ;,.ra..nl!\ influeficed’ hy ihe mnnsonn cyde The
Zuart estwary gets tnore marine fluénce zhan the other.’ ana: Y pro-
Juction in these estuanes is lower than thiat 'of the hackwalu al ( ochin:
Similurly Sthe avieragd prmmr\ pmduumn of !hc Bumh.ay harhnm ha) h.ss
alvo been found to be low. -~ 5 - T e
On the cast coast of India: thé Vellar-Coleron c'sumrmc's\ steny hijy
heen studied fairly well. and from the avaitable data on primary production,
Lirgely bused on ovygen technigue. it seems that the system is Nery.
prowluctive, The nutrient and chlorophvil umu.ml.nmns mn th;x c.sumrw .
renviin high pricctically thronghout the' JTUT :
‘Fhietorub recfs studied are of twa types. the Tringing reefs ind the atoll -
reefs. Both'thesé! types of reefs have been found: to he highly productive
communities” Primafy - production in'dllb the reefs. except the Anddm.m
reefs has been found 10 beé minch ereater than théir reSpiration: Thé witer
surrounding Kavaraiti Atoll 1 accadivess is low in phytoplankion u)rlcm
but the particulate organic carbon in the vicinity of the atofl is hl&.h
mdu;"an thiat the reef prm!m.cs Lxru quintities nf org.mu, nm!tcr whu,h
appear i the forin of rm‘.m\umec pll”Lfg,\ e I - e
Observitionscon the mangrove swamps of the Mandoyi- /uan o.umuc
indicate that the i INUNErOVE trees .dum. the witerfront .ippc;u in xuuu\mn
The swamps undcrun marked sg.mm.xl Lh,m),cx induced hy the munwun
and aré gcm.mliy churacterized by i lnw phvmphmkmn pmduuion
Thetwo seagrisy beds studied forni highiy pmdmnvc syxlcm\ Both
thesheds are uxuriiint commumnticos, ()nc';,mwx On in wtolt in e um

conditions -and lhc olhu m as‘u\.l.muu wuh .l frm;‘m;, ru,f 1n u,‘,,ml
watersy: oo g . : P - L

A ]lgthax »

Primiiry’ pmduutum in the Sithdy béches of thiv Souih-wedt Coust nf lndm.
has been found 1o be extreinely low. Marked: ‘Chaages in thc pmhh of the

.
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beaches oceur during the monsoon, restiling in ACIVE CTOsIO fuuuwe.d
_hy aweretion during the. PoOst-Mmonsvon period and \!.lhlt‘ conditions dunn;,
the pre- monsoon petiad. The hrontss of sevéral animds mh.nhtlm; the
hmu.h-.s ww» determined and o quanm.mu traphic refatianship Of- thé
beach fatina fids been altempted’ l'mm the rek: almmhlp between prodae-
ton and . bigmass and from the estimate of toml carbon. it becume
possible 1o du; rmine li:c lnl.ll fuud rcqmrum nt of lhc hcach muuuf,:un.:
diring the: Wd' P ' : ' o

I th.ml, \4r fis M. AL llh.ﬂhl!hm .md Drp. Siv: 1(L.\ for, !hur help i in tm prcp.xr.mnn
of the: m.muwnpl
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