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diffusion flame. The burn rate and combustion index are mainly
controlled by the diffusion flame produced by the decomposition
products of AP and binder”.
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Ballistic performance of 20% HMX loaded HTPB propel-
tant is shown im Fig 3.

100wmm dia 200oum Jong motors weighing 2 Kgs. of propel-
ant were static tested oxing 16mm dia thwoat. The thrust time
curves show similar patiern with increased bumn time for HMX
propellant. Since the improvement in enerpetics s marginal (2%),

the extent of exact increase in energelics can be assessed only with
bigger size motors.
4. Comclusion

Dewclopment of an eavironmental fricndly high perfor-
mance propellant containing 20% HMX was realized in sub-scalke
mixing. Proccssabilily and mechanical properties are quite com-
parable o HTPB propellant (blank). Burs ratc and combustion
index are found 0 be lower than that of the blank

This novel formulation is expected to give a reduction of HC
smoke, 30% by weight in the exhaust, inproved specific impulse
by 4.2 secs (vacuum) and reduction in the flame temperanure
144° C. :
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BENTHOS OF BEYPORE AND KORAPUZHA ESTUARIES OF NORTH KERALA <6\

Sarala Devi K, Sankaranarayanan V N and Venugopal P

Regional Centre, National Institute of Oceanography, Kochi - 682 018

Abstrwct: The besthos from Beypore and Korapuzha estuaries were studied for ome year. Eaviroamental feamres, sedimest characterstics
and orgamic carbom comtent were estimated Bewthic deasny was high during moasooa and postmossoos s both the cxmaries and
Korapuzha was highly productive compared 10 Beypare. Pollutioa tolcramt and indicator orgasisms have bees idestified.

1. Introduction

The rivers chaliyar and Korapuzha flow towards west from
western ghats. The former joins the Arabin Sea at Beypore and
the Latter at Elathur 7 Km north of Calicut. Beypore estuary has
been subjected #o0 poliution due 10 the effluent discharged from
the Rayon factory at Mavoor causing severe damage (o the fishery
of the srea. Kovapuzha river is very shallow and highly productive.
Smal! scale retting is often noliced on the bank of the river.
Information on the hydrographical featwes and the biological
aspects from these estuarics are meager. Hence the present study
was undertaken.

2. Materials and Methods

Monthly sampling was done during 1988 from 7 stations at
Beypore and 3 stations st Korapzha S%o.T°. DO grain size.
orgamc carbon and benthos were estimated by standard methods.

-

3. Resuit and Discussion

Table ta& b gives the average values of bottom T°, 5%0 and
DO at different scasons in the two estuaries. At Beypare T° did
pol show much varialions between stations. During moasoon,
fresh waler regime prevailed at all stations except at St1 and 2.
High S%o was observed during presmonsoon period throughout
the arca where as during postmonsoon Stns. 5-7 showed low S%o
compared to other stations. James and Sreedharan (1983), Prem-
chand el al (1987} and Natraj et. al (1987) observed saline n-
trusion upio > 20Km at Beypore estuary. Oxyty value was high at
St during all scasons compared W other stations. Geain size
analysis showed the predominance of sand at all stations except st
staion | where silt dominated. Organic Carbon was high at all
paratively St.1 showed higher values and St. 7 lower values.
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Table la & b - Seasonal averages of benthic dcmil:;v md environmental parameters al Beypore and Kocapuzha

Table 1a Tahle 1b
Stativns . B B, Ba Ba Bs Be B K K2 Ka
Premonsoon Premonsoon
Total density 63 3% 175 215 239 117 1600 2784 1105 17967
|nuln13) '
TC 30.15 3130 31.30 316 311.85 31.80 3239 30.34 30.64 30.36
IS"J!l)() 3220 2840 27.52 2498 2198 18.67 17.62 32.49 32.58 29.55
DO (mim 409 ° 390 386 392 L) 373 373 3.76 4.15 478
Sand % 5525 92136 80.96 86.18 84 87 99.05 96.89 74.11 2.89 2753
Clay % 1.66 113 4.16 2.0% 412 034 0.34 20.90 69.15 45.55
il % 4308 6.52 14,88 11.76 10.86 0.61 274 499 27196 271.02
Urganic carbon (mg/g)  23.8% 17.48 6.80 27.85 13.15 1563 3.11 9.32 16.30 21.30
Monsoon Monsoon
Total density 1489 1005 916 1254 1626 1813 900 7998 459697 10389
ine/on 2)
T°C 2170 2732 27.00 2725 27.10 2715 27.40 28.05 28.70 28.55
£'100 3133 69 0.86 057 0.09 0.0 0.00 24.90 29.30 25.60
DO {mlM 515 483 4.76 4.64 496 471 497 4 .46 438 432
Sand % 2550 87.60 90.28 9225 5987 9391 92.00 16.66 36.79 17.39
Clay % 40.72 0.12 0.62 0.73 3.03 0.30 050 30.66 1522 31.45
i % ' 3377 12.62 8.70 703 41.59 0.77 750 52.66 27938 SL11S8
Jhganic carbon 18.22 2.35 575 15.45 15.24 © 242 3.52 12.93 1582 19.89
Postmonsoon Postmoensoon
1788 2150 498 164 347 1117 1865 6783 444386 173834
2885 2895 29.00 29.09 29.69 2950 29.52 29.02 29.02 2904
3266 2564 25.75 2930 16.35 9.75 821 3233 3082 29.77
409 396 156 3.62 375 3.80 393 2.79 251 298
5596 9576 66.95 T70.05 39.61 96.51 9747 2337 830 16.82
11.41 1.57 061 557 3.64 2.62 063 48.61 5451 3977
32.62 501 1094 2435 6.95 0.75 1.96 28.01 3713 43.41
7.63 454 5N T.18 6.00 393 314 10.55 1462 16.12

At Korapuzha not much horizontal variations in
Jdrographic parameters were noticed. Oxyty \ralus were kngh

ipective of seasons exccpi al station | and high values cavin-
with the h:gh perceitage of fine grained sedminent.

Table 2 gives the check list of groups/species. At Beypore
- J¢ benthos comprised of 49 groups/species. Out of 23 species of

Plychaetes recorded. only Prionospio polybranchiata occurred in
iderable numbers at all stations. istrosvilis constricia.
ndronercis aestuaring, Glveera comvoluia, Heteromastides

idus, Paraheteromastus tenuis were poticed at 6 stalions and the
fecics Lyoastis indica. Perineries cavify Gu!)rem alba were
from 5 stations. Nephthys Lambriconeviris
X. Pista indica, capetellidse were recorded from 3 statioes
small numbers. The rest of the species appeared in ose or two
ions in lower numbers. Remani et al (1983) reporied the
ies Prionospio polybranchiata and FParsheteromastus Lemmis

from the retting ground and sewage polluted area of Cochin
backwmmdstaedlhatlhesearemdmofwgmpollu-
tion. Among amphipods Corophium iriaenonyx and Gromdidireila
gilesiranked 1st with coasiderable numbers at all stations. Owxad -
rivisio bengalensis was ahsent only at station 3. Rest of the species
showed lesser abundance and discontinued spatial distribution.
Among other groups decapods and Villorita cyprinvides were
present-al all stations. Amphioxus, flat worms. juvenile fish. har-
pacticoides. Paphia papillions. and Balanus sp. appeared only in

the river mowth.

Population was high during monsocon and postmonsoon
months compared to premonsoon which may be stiribwted 10 the
availability of food soarces and nature of the substiratam in addi-
ton 1o ther abiity to tokrate a wide range of mbaiy The
preseace of one growp of animal at a particulsr station and iheir
dnmuo(herﬂlhmhdi:ﬂeﬂuﬁmgpﬁamddn
fauna towards the pasticular type of substratmm and cxvironmen-
tal coaditions. Korapuzha is bighly produdive compared to
Beypore. The tatal hemthic deasity was high during moasoon aod

Y



Table 2. List of groups/species encountered at Beypore and Korapuzha

h.?IA Groups/Species B) B> B Ba Bs B. B K, K2 K
L,
i Aphrndiidae - - - E B - ) B 382 g
2 Ancasteosvifis constricta . 21 61 21 105 63 229 4640 105 42
3 Lveastes indica 63 - 42 - 84 292 417 - - -
4 Demdronercis aestuaring 210 63 21 138 - 104 63 M1 166 338
5 Perenerciscavifrons 42 42 167 104 2 B4 2]
& Nephthvs dibranchio 21 21 X4 - - 188 -
T Funice thifex 21 - 21 - - - - -
¥ Diopatra neapolitana - 63 63 - 1106 S X186
$ Luwmhriconereis simplex - 131 X4 - R4 21 -
0 Lawmbriconereis nolocinnta - 27 - - -
L Lumbriconercis polvdesma - 21 - -
12 Goniada incerla o - - 42
13 Glveera alba 21 - 42 - -
13 Gheralongipenis - - _ - . . 42 24
1S Ghaera convola 63 108 42 249 286 24 - - ¥4 -
16 Prinoxpio poelvhranchiaia 2132 1458 [ 244+ 2210 1336 S(d6 459 1668 1440 154
b Pronospio pimta - - - - - - - 104 210
|8 Heteromasius similis - - - - - - C 21 - - -
19 MHeicromastides bifides 42 42 X4 185 21 146 105 2 -
20 Peraheteromasius tensix 126 - 42 %4 104 210 243 108 21
N Pista iwdica - 42 42 - - 21 - 167 -
:2 Heswomdae 21 -
23 Onenia sp 2 - 21
24 Auais sp ) 21 i -
5 Notop g - - x4 )
26 Polvdora sp - - - - is4 - Y2
1 Polvdenotis sp 2} - 84 646 84 R
25 Phylknbooe - - - - 21
2 Cupitelia capatate 63 - - 21 - #4 - 21 - -
M Caropinum triaenom 1475 821 190 33 2854 98 .43 HRNIES 1902937 S3xE19
M Quendrivisio hengalensis 67 126 - B4 125 1667 T 1458 47822 2016 152
82 Lavamidadirelo gilesi 604 272 1S 1051 146 3X66 454 4238 5439 SI6
A gramdudirelio bonneri LX) 63 105 - 21 108 509 292 1441
1 Melita Zelunica - 42 21 21 63 125 - 398 RIv 1021
S Friopiwr chitkensis - 21 - 42 21 - - LBY 14 R4
in Carpalldae 21 21 21 21 126 - -
3T Apsmdes chilkensis - - - - - 42 1349 iR 230
W Apsudes gymnaphobium - 63 - - - - 21 2082 4312 15559
W Cirndinia fluviaidis 314 168 1000 42 - - - 105 x4 100
10 Antbundac 21 - - 42 42 210 166 21 42 21
41 Pecapanda 21 63 126 21 42 21 126 21 42 21
42 Alpberks - - - - - - 21 - 42
43 Scrpeaidac - - - - 21 21 - 42
414 Myl 63 - - 105 - - -
45 Chironomad - - 63 21
46 Bulanussp - 126 - - 21
17 Juvenik [inh 21 - 63 .
X Fht waem 2t - - - 167 21 63
49 Amphroxus 21 - 21 63 -
S0 HJIM'IICUILIL‘.\ 21 - - -
51 Nemewodes R Al FRL) 475
A2 Ectumsdenns - - - - - - . 72 42
S Vdlorua cyprinoides 752} 13163 399 1211 1400 2777 134 42
s Paphua pappillions 2 - - - 21 -
5SS Modudus xp 42 - XK HIT})
St Pendora fluvosa - 63 - 63 -
ST Curdiwm sp 2t
S5 Unelcntifnnd bivalve - - -
8 Gasromada 42 2




pstmonsoon period. The substratum was claycy silt throus out
the period. Out of S0 groups/species encountered. amphonds
dominated in this estuary. In general, benthic density wa: igh
during monsoon and postmonsoon in both the estuanes. higher
shundance of zooplankton at Korapuzha compared o Beypore
was reported by Haridas (1982). Fourteen specics of polychetes,
five specics of amphipods. two species of tanaidaceans. one spxies
o isopud, decapods and nematodes were common @ bot the
festuaries. The chironomid larvae a pollution indicator orpmism
was noticed only at the riverine zone of Beypore. The presex: of
wntinal vrganism Villorita cyprinoides at Beypore, imespectve of
scasons and stations is noteworthy. The pollution torrant
potychacie species Dendronereis aestuarina and Lycastis mdica
ind the pollution indicator species Prionospie polvhranchiau and
{Parheteromastus ienuis were also present al Beypore.

The environmental parameters and sediment charactzstics
belp to sustain a high density of henthos at Korapuzha .ow
density at Bevpore may be duc to the cumulative effect + the
{:fMucnt discharged from the Rayon faclory at Mavoor. Sarautevi
and Venugopal (1989) noticed low benthic density and biomass in
ind around the efftuent discharge site in the upper reachs of
Periyar river and increase in density and diversity towards own
{stream with increase in dilution there by reducing the efic: of
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pollutants. Nair et al (£984) made similar ohservations at Ash-
tamudi estuary.
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