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8 9 3 CRAFTS AND GEAR USED FOR SAARINE FISHING ALONG THE 
ANDHRA PRADESH COAST 

V.S.K. Chennubhotla, C.V. Seshagiri Rao, K. Chittibabu and T. Nageswara Rao 
Visakhapatnam Research Centre ofCMFRI, Visakhapatnam - 530 003, India 

Until the middle of nineteen sixties fishing 
for marine finfishes and shellfishes along the 
Andhra Pradesh coast used to be carried out 
employing indigenous non-mechanised crafts. 
Subsequently trawlers and later mechanised 
vessels operating gillnets came into use which 
resulted in the increased fish production. Use 
of outboard engine on indigenous crafts for 
reaching fishing grounds is a recent feature of 
near the coast fishing. The different kinds of 
non-mechanised and mechanised crafts and 
gear employed in the region are dealt with in 
this article. 

Non-mechanised crafts 

Theppa (Catamaran): It is a simple type 
of craft consisting of three to five wooden logs 
tied together firmly with hemp rope near the 
front and back ends. The size of the theppa var
ies from 4.2 to 7.6 m. Theppas are the most 
suitable craft for the Andhra coast where there 
is strong wave action. The theppas are oper
ated with oars and sail. Drift gillnets, bottom 
set gillnets, disco nets, boat seines and hooks 
and line are operated from this craft. 

Nava/Kakinada nava (Plank built non-
mechanised boat): This Is a wide wooden boat 
built using wooden planks and strengthened 
with wooden frame or ribs. It is a flat bottomed 
boat. The common Nava measures 9.45 m, in 
length, beam 2.10 m. and draught 0.85 m. These 
crafts are operated with oars and sail in the open 
and far off waters. Drift gillnets and bottom set 
gillnets are operated from these crafts. 

Padava/Kuttupadava (Masula boat): 
These are wooden boats built with light wooden 
planks without frame or ribs. The planks of the 
boat are tied together with rope. The boats which 
can withstand heavy waves are 3- 12m in length 
and are operated in inshore waters using oars. 
Shore seines and gillnets are operated with these 
crafts. 

Dhoni (Shoedhoni): This is a peculiar crAft 
made of teak wood planks and is shoe shaped 
with wide flat forward, short stern and bow sec
tion strongly flared. Small keel is fitted in the 
fore front. The dhoni measures 7.60 m, in 
length. It is propelled by paddling or pushed by 
long bamboos or sail. These crafts are operated 
only at Kaklnada Bay with stake nets. 

Mechanised crafts 

Mara nava (Mechanised Kakinada nava) 
(Fig. 1): These are teak wood navas fitted with 
10 H.P inboard engine which can steer the craft 
ip the forward direction only. There is no rud
der in this motorised nava but a lengthy oar is 
used as rudder to change the direction of the 
boat. A suitable metal propeller is fitted to the 
stern portion to propel the nava. A mast and 
sail are provided in these navas as reserves and 
are put to use in emergency. The navas con
duct fishing using synthetic drift gillnets. 
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Fig. 1. Mara Nava (Mechanised Kaklnada nava). 

Mara Padava (Mechanised fibre • glass 
boat) (Fig. 2): These are built with synthetic fibre-
glass material, have flat bottom and are fitted 
with 10 H.P inboard diesel engine. The length 
of the boat is 8.45 m, beam 2.27 m, depth 0.828 
m, and draught 0.45 m, and has a gross ton-

. nage of 2.5 t. There is no gear system to re
verse the boat. A mast and sail are provided in 
this craft as reserves and used if the engine fails. 



The boats use synthetic drift gillnets for fishing. 
These crafts are manned by four fishermen. The 
boat does not require any jetty or wharf facili
ties to land. 

Mara theppa (Mechanised fibre- glass 
theppa/Mechanised fibre- glass catamaran): 
These are theppas or catamarans fitted with 6.5 
H.P. outboard engine to conduct fishing at dis
tant fishing grounds using different meshed syn
thetic drift gillnets. The crafts are built with 
fibre- glass. The length of the craft is 8.50 m, 
width, 1.85 m, width at the engine fitting place 
0.80 m. width in the front of the craft 0.30 m, 
and depth offish hold 0.90 m. These fibre- glass 
theppas (fibre - glass catamarans) are operated 
throughout the year. 
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Fig. 2. Mara Padava (mechanised fibre - glass boat). 

Gillnetter: The mechanised gillnetters are 
wooden pablo type boats of 9 m, in length and 
fitted with inboard engine. They are operated in 
deeper and distant fishing grounds to catch 
quality fishes. These gillnetters use synthetic 
drift gillnets of larger meshes. 

Royya boat, Sorrah boat and Sana boat 
(small mechanised boats) : These are wooden 
boats which operate shrimp trawls. The Royya 
boat is 9.6 m, in length, beam 2.9 m, draught 
1.07 m, and is fitted with an engine of 63-68 
H.P. The length of Sorrah boat is 11.2 m, beam 
3.2 m, and draught 1.25 m, with an engine of 
68-93 H.P. The length of Sona boat is 13.1 m, 
beam 4.1 m, and draught 2.8 m, with an engine 
of 100-120 H.P. These small mechanised boats 

carry ice in the fish hold to keep the catch fresh. 
They are provided with engines of sufficient 
power to tow the net at the appropriate trawl
ing speed and are fitted with trawl winches and 
equipment necessary to haul the net onboard 
and lift the cod-end of the net over the deck. 

Royya and Sorrah boats conduct voyage 
fishing lasting 3-5 days whereas Sona boats go 
for 10-12 days. Good quantities offish, prawns, 
cephalopods and crabs are caught by these boats 
using shrimp trawlnets. These are generally op
erated along the Andhra coast and fish in the 
depths ranging 10-70 m. 

Mini trawlers : These are mini trawlers 
made of wood and the overall length is 16 m, 
breadth 5.08 m, and draught 2.15 m, fitted with 
an engine of 145 H.P. They do not have freez
ing facility. They carry ice in the fish hold and 
store the catch in ice. They can stay for 10-15 
days during voyage fishing. The vessels oper
ate two identical shrimp trawl nets simultane
ously from the outriggers on both sides of the 
boat for prawns. A good quantity of fish and 
cephalopods are also caught. These are gener
ally operated between Pentakota in the south of 
Visakhapatnam and Sunderbans in the north 
including the vast area of Sandheads. These 
vessels generally fish in the depth range of 40-
80 m. 

Big trawlers / Large trawlers : These are 
steel trawlers with an OAL of 23.19 m, breadth 
7.33 m, and draught 3.08 m, fitted with 380 
H.P. diesel engine. The vessels are provided with 
sophisticated fishing and navigational equip
ments. They have freezing facility onboard the 
vessels and can stay at the sea for 18-28 days 
during voyage fishing. They operate two identi
cal shirmp trawls simultaneously from outrig
gers on both sides of the vessel. They conduct 
fishing for about 15-20 hours daily with a du
ration of 6 hours per haul. These vessels con
duct aimed trawling for penaeid prawns. How
ever, a good quantity of fish and cephalopods 
are also caught. These vessels are operated be
tween Pentakota in the south of Visakhapatnam 
and Sunderbans in the north including the vast 
areas off sandheads. These vessels generally 



conduct fishing in the depth range of 40-80 m. 

Big trawlers Large trawlers ("A.S.I, 
model" Trawlers) : These are steel trawlers 
with an OAL of 24.95 m, breadth 7.44 m, and 
draught 2.8 m, fitted with 500 H.P engine. These 
vessels are provided with sophisticated naviga
tional and fishing equipments. They have freez
ing facility on board the vessels and could stay 
at sea for about 2 months during voyage fish
ing. These vessels operate four identical shrimp 
trawl nets simultaneously from the outriggers 
on both sides of the vessel. The mode of opera
tion, fishing duration and area of fishing are 
the same as given for the other big/large trawl
ers. 

Art i sana l gear 

Pedda ValarThe Pedda vala is a shore seine 
fabr icated wi th co t ton twine (Fig. 3). A 
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Fig. 3. Pedda vala (shore seine). 

funnel shaped netting with a mesh size of 2 to 
3 cm, forms the mouth and central portion of 
the net. A rectangular bag of 18 m length and 9 
m width with a mesh size of 1 cm is attached to 
the tapering side of the funnel shaped netting. 
Two wings of coir rope each 450 m, in length 
are attached to either side of the mouth. Outer 
rope of 600 to 800 m, in length is tied to each 
wing at the time of operation of the net. Wooden 
floats are tied to the head rope and stones to 
the foot rope to get vertical spread of the net. 
The net is shot near the surf beaten shore from 
a Kuttupadava known as Masula boat and a fish 
shoal is covered by roAving the boat in a circle 

and trapped. Afterwards the net is dragged to
wards the shore by two groups of fishermen. 
The d u r a t i o n of e a c h h a u l is 2 h o u r s . 
Stolephorus spp.. sardines, carangids, mackerel, 
Thryssa s p p . , s e e r f l s h e s , r l bbonf i shes , 
sllverbellles, mullets etc. are caught in these 
nets. These nets are operated from November 
to April. 

Alivi vala: This is a shore seine made out 
of a number of pieces of cotton nets. The length 
and width of the net are 540 and 13.5 m, re
spectively. The mesh size at the central portion 
of the net Is 1.6 cm. Two pieces of webbing with 
a mesh size of 3.2 cm are tied to either side of 
the central portion of the net. The warp is made 
up of coirrope of about 800-1,000 m. The head 
and foot ropes are coir made. Wooden floats to 
head rope and cement sinkers to the foot rope 
are attached to obtain vertical spread of the 
net. The net is shot near the surf beaten shore 
from a Nava (plank built boat) and by rowing 
round in a circle, a fish shoal is encircled and 
trapped. Afterwards the net is dragged towards 
the shore by two groups of fishermen. The du
ration of each haul is 4-5 hours . Sardines, 
carangids, Stolephorus spp., mackerel, Thryssa 
spp. , seerflshes, rlbbonfishes, sllverbellles, 
mullets etc. are caught in these. These nets 
are operated from November to April. 

Nylon alivi vala : This is a shore seine 
fabricated with nylon twine. This shore seine 
enables the fishermen to catch more fish than 
the ordinary one. The light weight of the net 
facilitates easy operation and handling. The 
time required for operating the net also is less. 
In this way the fishermen can increase the 
number of hauls during the time of visibility of 
fish shoals. The t ransparent twine makes it 
invisible to the fish and therefore chances offish 
escaping from the net are also less. 

The nylon alivi vala consists of 61 webbed 
pieces laced together, each piece being of differ
ent dimensions to give an almost tapering fin
ish to the net from the centre to both ends. The 
total length of the net is 507. 6 m. A large 
marker buoy is attached to the centre piece for 
locating the net in the sea. Cement sinkers are 



attached to the foot rope and synthetic floats to 
the head rope. Two wooden sticks of 50 cm 
length are tied to each end of the foot and head 
ropes. 

Fishing is done at depth of 10-15 m. The 
fishes caught in this gear are pelagic fishes such 
as Sardinella spp., mackerel, Stolephorus spp. 
and other clupeids, carangids, silverbellies and 
penaed prawns like Metapenaeus dobsoni. These 
shore seines are operated from October to April. 

Iraga vala : This is a boat seine consist
ing mainly of three parts i.e. two wings and a 
short wide mouthed bag called vala made of 
cotton twine netting (Fig. 4). The two long wings 
are attached on either side of the mouth. A stout 

Fig.4. Iraga vala (boat seine). 

rope is attached to the free end of each wing, 
with the other end on board the craft. The 
length of each wing is 45 m. The cod end por
tion of the net is more or less with a uniform 
mesh size of 1 cm. The length of the bag is 17 
m. Synthetic floats are tied to head rope and 
cement sinkers to foot rope. Nylon rope is at
tached on each side of the wing during opera
tion. The mouth of this net is kept stretched by 
two theppas (catamarans) sailing in a parallel 
course at an appropriate distance apart. The 
net is first shot across the current. The cata
marans then turn about, row parallel to each 
other in the direction of the current while the 
net is dragged along the sea bottom. Ribbonfish, 
prawns, silverbellies, sciaenid, whilte bait and 
other fishes are caught in these nets. Gener
ally these nets are operated from February to 
May. 

Kavvalla vala/Katla vala/Vaddivala: The 
theppas conduct day fishing using these syn
thetic sardine gillnets with varying mesh sizes 

i.e. 18, 20, 23, 25, 28, 30, 33 mm. The length of 
these gillnets varies from 165 to 250m, with 700 
to 1,000 meshes vertically (Fig. 5). Each net 
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Fig. 5. Kawalla vala / Katla vala / Vaddi vala (Sardine 
gill net). 

consists of a single piece of webbing with uni
form mesh size. The net is fabricated with count 
No.'/2, transparent, dark green coloured mono
filament twisted twine. Stone sinkers are used 
to keep the net vertical in water. These sinkers 
are tied to the foot rope and thermostat floats 
are tied to the head rope. The operation of this 
net is similar to any other gillnets and the du
ration of fishing is 2 to 3 hours. The pelagic 
fishes passing through these nets get gilled. 
Sardinella spp., Dussumieria spp. and Thryssa 
spp. are caught in these nets. These gillnets are 
operated from October to June . 

Disco vala : This is a three-walled syn
thetic nylon trammel net designed for setting at 
the sea bottom (Fig. 6). It has an inner fine net 
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Fig. 6. Disco vala (Trammel net). 

of smaller meshes (4 cm) hung loosely between 
two outer vertical walls of coarser net of much 



larger meshes (26 cm). All the three layers of 
webbing are tied on a single head rope and foot 
rope. This net is operated by 3 to 4 fishermen 
from a single catamaran. These nets are used 
throughout the year to catch larger prawns and 
demersal fishes. 

Naram. vala : It is a rectangular shaped 
monofilament drift gillnet used to catch fishes 
swimming in midwater or near surface layer 
(Fig. 7). The net is drifted by the force of the 

Fig .7. Naram vala (drift gill net). 

wind or current. During operation, one end of 
the net is tied on to the theppa. A buoy is tied 
to the net to indicate the location of the net. 
The entire net has a uniform mesh size of 4 cm. 
The fish passing through the net and other 
shoaling fishes are caught in these nets. These 
nets are operated throughout the year. 

Silk vala/Nylon vala : This is a bottom 
set gillnet mostly used for catching demersal 
fishes (Fig. 8). In this net more number of 

Fig. 8. Silk vala / Nylon vala (bottom set gillnet). 

cement sinkers are attached to foot rope to keep 
the net in position. Generally, the length of the 

net ranges from 360 to 540 m with a height of 4 
m. The net has a uniform mesh size of 4 cm. 
The unit is operated by 3 to 4 fishermen from a 
theppa or nava. Large size prawns, sciaenids, 
other demersal fishes and crabs are caught in 
these bottom set gillnets. Sometimes the fish
ermen operate these nets as drift gillnets using 
more number of floats to catch pelagic fishes. 
These nets are in use throughout the year. 

Joga vala : The catamarans conduct fish
ing operations using this synthetic drift gillnet 
consisting of 15-20 machine made webbing 
pieces laced together. The entire net has a uni
form mesh size of 5 cm. The total length of the 
net varies from 495-660 m, with a height of 4.8 
m. Cement sinkers and synthetic floats are used 
to keep the net vertical in the seawater. A large 
buoy is attached to one end for locating the net 
ip sea water. The operation of these nets is 
mostly confined to subsurface waters varying 
from 30-40 m. The unit is operated with a sin
gle craft by 4 fishermen. Mackeral, Hilsa keele, 
carangids, seerflsh and other shoaling fishes are 
usually caught. Sometimes the fishermen op
erate these nets as bottom set gillnets using 
more n u m b e r of cemen t s inke r s to catch 
demersal fishes. These ne t s are operated 
throughout the year. 

Pedda silk vala : This is a drift gillnet/ 
bottom set gillnet used for catching large sized 
fishes. The net is set in position with one an
chor. The net consists of 20-26 webbing pieces. 
The length of the net ranges from 600-800 m, 
with a height of 8 m. The entire net has a uni
form mesh size of 9 cm. Cement sinkers and 
synthetic floats are used to keep the net verti
cal in seawater. The depth of operation of var
ies from 40-70 m. The net is operated with a 
s ingle Kak inada nava by 5-6 f i shermen. 
Seerflshes, tunas , carangids, sharks and other 
large fishes are caught by these nets. Sometimes 
the fishermen operate these nets as bottom set 
gillnets using more number of sinkers to catch 
demersal fishes. Pedda silk vala is used for fish
ing throught the year. 

Pandu vala : Kakinada nava. Mechanised 
navas and Mechanised fibre-glass boats are used 



to conduct fishing with these types of synthetic 
drift gillnet / bottom set gillnets. The entire net 
has a uniform mesh of 10 cm. Cement sinkers 
and synthetic floats are used to keep the net 
vertical in the sea. Generally the length ranges 
from 800-1,000 m, with a height of 8 m. The 
operation of these nets is mostly confined to sub
surface levels varying from 40 to 70 m. The net 
is operated with a single fishing craft by 5 to 6 
fishermen. Seerfishes, tunas, carangids, sharks 
and other large fishes are caught in these drift 
gillnets. Sometimes the fishermen use these 
nets as bottom set gill nets using more number 
of cement sinkers to catch demersal fishes. The 
operation of this net is similar to any other gill 
net and the duration of fishing for each haul is 
5-6 hours. These are used for throughout the 
year fishing. 

Sanduva vala/Peethala vala : This is a 
synthetic bot tom set gillnet used to catch 
demersal fishes. The operation is carried out 
by fixing the net with anchor. The length of 
the net ranges from 400 to 500 m with a height 
of 7 m. The entire net has a uniform mesh size 
of 12 cm. Cement sinkers and synthetic floats 
are used to keep the net vertical in the sea. The 
net is operated using a single Kakinada nava by 
5 to 6 fishermen. These nets are operated 
throughout the year. Pomfrets, other demersal 
fishes and crabs are caught. 

Synthetic drift gillnet: The mechanised 
fibre-glass boats (beach landing craft) and 
mechanised navas conduct night fishing using 
synthetic drift gillnets fabricated with count 
No. 5 or No. 6 dark blue multifilament twisted 
twine. Each net consists of 45-75 webbing 
pieces with a uniform mesh size of 15 cm. The 
total length of the net varies from 1,000-1,600 
m with a height of 9 m. Round cement sinkers 
are tied to the foot rope and synthetic floats to 
the head rope to keep the net vertical in the 
sea. The depth of operation is confined to 
70-90m. The net is operated by a single fishing 
craft with 5 to 6 fishermen. Seerfishes, tunas, 
pomfrets, carangids, sharks and other large 
fishes are caught in these synthetic drift gillnets. 
Sometimes the fishermen operate these nets as 

bottom set gillnets using more number of ce
ment sinkers to catch demersal fishes. These 
nets are used throughout the year for fishing. 

Moravala : It is a large, square shaped 
bag net made of nylon twine. In the middle of 
the net the mesh size is 4 mm and at the sides, 
it is 15 mm. Stones are suspended at the cen
tre and the four corners to ensure sinkage of 
the net flat in the sea. The net is carried by a 
theppa and operated by three more theppas, 
each manned by two men. The fishing opera
tion takes about 45-60 minutes. The fishes 
caught in moravala are mackerels, sardines, 
mullets, silverbellies and penaeld prawns. 

Needa vala : This is a bag net fabricated 
with nylon twine (Fig. 9). The net is a shallow 

Fig.9. Needa Vala (Bag net). 

bag with a wide rectangular mouth. The mesh 
size of the net is 4 mm in the middle and 15 
mm along the sides. Foot rope is provided on 
one side which carries two stone sinkers at the 
two ends. Head ropes along the remaining 3 
sides and 2 hauling-in lines attached to two 
loops in the foot rope complete the equipment. 
The net is used in conjunction with "fish-lures" 
called kambi. These consist of strings of coco
nut leaves attached to a rope and moored in the 
sea at- the commencement of the fishing sea
son. The kambi is kept in position with wooden 
buoys and stone sinkers. Fish are attracted and 
aggregated towards the kambi which provides 
shade and shelter. Four catamarans are used 
to o p e r a t e t h e Needa va la . By clever 
manoeuvering, the fisherman slip the net un-



der the kambi rope and haul the net quickly 
along with the kambi. There would be more than 
a dozen kambi for each net. These nets are op
erated at a depth of 15-25 m. Pomfrets, sar
dines, mackerels, carangids and other pelagic 
fishes are caught by these nets. These nets are 
operated from January to June . 

Ila vala : This is an encircling net fabri
cated with nylon twine. It has a long wall of web
bing without prominent bunt or bag. The main 
body of webbing usually is of uniform mesh size 
of 1.5 cm. The height of the net is 13.5 m and 
the length is 45 m. The essential feature of 
this net is the presence of thread line which pass 
through a series of rings along the bottom of 
the net below the lead line. This closes the bot
tom of the net and completely impounds the 
catch before hauling the net. The net is oper
ated with two theppas or two navas. The depth 
of operation varies from 10-15 m. Prawns, 
mullets, silverbellies and other fishes are caught 
by these nets. These nets are operated through
out the year. 

Kadhuru vala : This is also an encircling 
net but fabricated with cotton twine. The main 
body of webbing usually is of uniform mesh size 
of 1.5 cm. The mouth of the net is kept open 
with the help of 50 wooden sticks connected to 
the head and foot ropes along with a number of 
wooden floats attached at regular intervals to 
the head rope and sinkers attached at regular 
intervals to the foot rope. During the fishing 
operation two catamarans start from the same 
point and go in opposite directions each carry
ing half of the net and make a circle by laying 
the net and again join together, thus encircling 
a pelagic shoal. The wing of the net prevents 
the shoal from scattering. The depth of opera
tion varies from 10-20 m. Half beaks, full beaks 
and flying fishes are caught by these nets. Fish
ing is conducted during May-July. 

Gidasa vala / Thoka vala: This is a stake 
net fabricated with cotton twine. It consists of 
a conical bag 12 m in length with a rectangular 
opening of 3.5 m wide and 1.5 m height. Aver
age mesh size is 20 mm and decreases gradu
ally from the opening towards the bottom of the 

bag. The mesh size at the cod end is 10 mm. 
This net is fixed in the tidal regions of Ihshore 
waters at subsurface level during low tide with 
two stakes, floats and sinkers. The mouth of 
the bag always faces the shore. The fish aggre
gated during high tide are trapped when the tide 
recedes. The nets are often fixed in groups. 
These stake nets are operated with shoe dhonles 
at Kakinada Bay only. Prawns, mullets, flat 
fishes, eels, gobbles, sciaenlds, crabs and other 
fishes are caught in these nets. These are oper
ated throughout the year. 

Jamu thradu : This is a long line with 
which fishes are attracted towards baited hooks. 
The long line consists of a synthetic main line 
with branch lines. The length of the main line 
ranges from 4,000 to 6,000 m. The distance 
between two branch lines ranges from 5 to 6 m. 
There are about 600-900 hooks tied to the syn
thetic branch lines. Normally the hook number 
is 7 or 8. The number and size of hooks and 
length of lines differ from place to place. Spe
cies of lesser sardines or Loligo duvaucelii are 
used as baits. A marker with a flag is attached 
to one side and the other side of the Jamu thradu 
is attAched to the fishing craft. It can be oper
ated by Kakinada Nava or Theppa and the depth 
of operation varies from 70 to 90 m. The dura
tion of fishing for each haul is 5 to 6 hours. 
Catfishes, sharks and other large fish such as 
perches, seerfishes and tunas are caught by 
these long lines. These are operated from No
vember to April. 

Galapu thradu : This is a hand line made 
of synthetic thread. Generally the length of the 
main line varies from 100 to 150 m, 5 to 7 iron 
hooks are attached to one end of the main line 
through the branch lines. The number of hooks 
is 7 or 8. The number and size of hooks differ 
from place to place. The hand line can be oper
ated by Theppa. Pieces of lesser sardines or 
the squid, Loligo duvaucelii are used as bait. 
Each hand line can be set and hauled manually 
by 1 to 2 fishermen. These hand lines are oper
ated at a depth of 40-60 m and the duration of 
fishing is 3 to 4 hours. Seerfishes, other larger 
fishes like perches, tunas and carangids are 
caught with these hand lines. The hand lines 
are operated throughout the year. 



Modem gear 

Trawl net : The trawl net is a large rec
tangular shaped net with four parts, the up
per, the lower and the two lateral sides. Both 
the upper and lower parts and the two lateral 
sides are with identical dimensions. The size 
of the trawl net varies with the size of the trawl
ers from which they are operated. The mesh 
size of wings and the the body vary according 
to the size of the net. The cod end mesh size 
ranges from 1.5 to 2.5 cm. A mechanical winch 
with G.l. wire rope is used for operation of the 
net. Flat rectangular type of otter boards are 
used to achieve the horizontal opening of the 
net. The vertical rise of the net is effected by 
the use of small iron chains for the foot rope 

and synthetic floats at the head rope. The trawl
ing speed generally ranges from 1.5 to 3.5 knots. 
The length of warp required to be released for 
trawling the net depends upon the depth of fish
ing ground, the nature of bottom and the tow
ing speed. Ribbonfish, sciaenids, prawns, 
silverbellies, threadfin breams, lizardfishes, 
goatfishes, carangids, whitebaits, catfishes, 
cephalopods and elasmobranchs are caught in 
these nets. These nets are operated through
out the year. 

The authors wish to thank Dr. K. Satyana-
rayana Rao, Principal Scientist (Retired) and 
Mr. K.M.S. Ameer Hamsa, Senior Scientist, 
CM.F.R.I, for the help rendered in writing this 
report. 



8 9 4 MANGROVE ECOSYSTEMS OF MINICOY ISLAND, LAKSHADWEEP 
A.K.V. Nasser, V.A. Kunhikoya and P.M. Aboobaker 
Minicoy RC ofCMFR Institute, Minicoy - 682 559, India 

Introduction 

Mangroves play an Important role in coral 
reef ecosystems. The fringe and basin type man
grove forests act as depositional areas and are 
effective binders of sediments. This reduces the 
sediment loads in coastal waters. Trapping and 
stabilizing sediments is important for adjacent 
coral reefs because it prevents abrasion and burial 
of reefs during stormy conditions. Mangroves also 
regulate freshwater flows into coastal areas and 
buffer salinity changes. Mangrove vegetation is 
positively related to high nutrient inputs. They 
export excess nutrients to nearby waters as dis
solved and particulate organic matter, some of 
which nourishing the reef organisms. Most of the 
commercially important prawns and fishes of coral 
reefs utilise mangrove areas as nurseries due to 
the presence of shelter and food. 

Mangroves of coral reefs, like their counter
parts in coastal areas are exploited for wood and 
stripping of bark for tanning. They are also sub
jected to oil, thermal and chemical pollution. 
Destruction of mangroves will allow terrigenous 
sediments to flow into coral reefs resulting in per

manent damge. There can also be excessive out
flow of organic matter which may cause shading 
and eutrophication. Refuges and nursery grounds 
for fishes and invertebrates will be destroyed and 
secondary production of reefs will be reduced. 

Mangroves of Minicoy 

Realising the importance of mangroves in 
coral reefs, a study to monitor these ecosystems 
was undertaken seasonally, at Minicoy from 1994 
to 1998. Mangroves are noticed only at Minicoy 
Island in Lakshadweep and occur in two patches 
each of about I hectare in area. Unlike the man
groves of the mainland, the mangroves of Minicoy 
are in the formative stage and free from serious 
human pressure. The mangroves situated on the 
south-eastern side of the island near Well number 
3 is constituted by a single species, Bruguiera 
qjlindrica . This mangrove has developed into a 
fully developed community in the past three years. 
The second group fringes the cove on the 
southwestern side of the island near helipad (Fig. 
1). The predominant species is Ceriops tagal with 
a solitary tree of Avicennia marina. Preliminary 
studies were conducted at these sites to under-



stand the hydrography and phenology of man 
groves. 

Fig. 2. Seedlings of Bmguiera cylindrica. 

Fig. 1. Ceriops tagal site in the background and its 
connection with the Minicoy Lagoon. 

The Brufifuiera site is landlocked and ground 
water is found to be saline or fresh depending on 
the amount of rainfall received (Table 1). The 
Ceriops site is, however, inundated by normal 
high tides which influence the zonation, distri
bution and species composition. Majority of 
mangrove species grow best in low to moderate 
salinities (25 ppt) which may explain the phe
nomenal growth at the Bmguiera site. Nutrient 
values are normal for coral reef areas except for 
high values of silicate. The depth of water at the 
first site varies from a few centimetres in dry sea
son to a mziximum of 0.65 m during monsoon, 
while the depth at Ceriops site depends on the 
tide and varies from 0.25 to 1.75 m. Total rain
fall received ranged from 47.2 to 380.4 mm in a 
month. 

Phenology 

Permanent plots were established at the 
Bruguiera site to study the phenology df this spe
cies. Seedling of height less than 0.5 m (Fig. 2) 
is the prominent group forming 40 % of all plants 
(Table 2). The number of propagules in second
ary branches of trees varied widely (Table 3). 
Flowering of Bruguiera trees begin by August and 
fruiting is noticed in January with mature seeds 
in April. C. tagal starts to flower in September 
and ripe seeds are observed in Februa ry 

Fi'e. 3.Ripe propagules of C. tagal 

Fig. 4. Flowers of Avicennia marina. 

(Fig. 3). Flowers of Avicennia are first seen in 
October and continues upto February and fruit
ing is not observed in this species (Fig. 4). 
Litterfall estimated from quadrats indicate that 



Bruguiera produce litter of 7.24 g/m^/day while 
Ceriops and Avicennia contribute respectively 
1.18 and 1.59 g/mVday. The low values of 
Ceriops site is due to the transport of litter to 
the lagoon at low tides. Twigs formed the main 
component of litter at Bruguiera site while at 
Ceriops site both twigs and fruits were impor
tant (Fig. 5). Leaves were the major constituent 

Fig. 5. Seedlings of C. tagal 

near the Avicennia tree forming 47 % of total 
litterfall. Ceriops seeds were planted at the 
Bruguiera site to understand their survival in low 
saline conditions. Survival rate was high (70 to 
92 %) for the first six months but seedlings did 
not survive after the 8 leaved stage. The 
propagules of Ceriops were longer (maximum 
length 28.1 cm) than those of Bruguiera (maxi
mum length 7.0 cm). 

Conservation and management needs 

A national committee on wetlands, man
groves and coral reefs constituted in 1993 by the 
Ministry of Environment and Forests, recom
mended certain guidelines for management of 
mangroves. The recommendations Include : na
tionwide mapping of mangrove areas, to study 
the grovi^h rate and productivity of mangrove 
trees, seasonal variation in climate and environ
ment, afforestation, identification of mangrove 
areas as "National Park" and to create aware
ness among the public on Importance of man
groves. Some of these recommendations are ap
plicable to the mangroves of Minicoy and if im
plemented would help in preserving this unique 
ecosystem. Introduction of the species available 

at Minicoy to suitable areas in other islands such 
as Kalpeni, Kavaratti, Bangaram and Suheli 
should be attempted. Mangrove areas of Minicoy 
which are presently under other departments or 
private ownership has to be transferred to con
cerned agencies for protection and preservation. 
Virgin mangroves of Minicoy may be declared as 
protected areas to prevent any modification or 
alteration. The local people and students have 
to be educated about the importance of man
groves through the media, lectures, exhibition, 
posters etc. 

TABLE 1. Hydrography of mangrove sites at Minicoy 
(Seasonal average) 

Parameters Bruguiera Ceriops 
site site 

Atmospheric temperature (°C) 31.80 

Water temperature (°C) 
Salinity (ppt) 
Dissolved oxygen (ml/1) 
Phosphate (jUg.at/l) 
Nitrate (/ig.at/1) 
Silicate (|Ig.at/l) 

31.80 
31.60 
18.80 
4.42 
1.21 
0.36 
16.81 

30.30 
30.40 
34.46 

4.45 
1.20 
0.65 

13.97 

TABLE 2. Seasonalfrequency of plants inB. cylindrica 
plot 

Plant 

Tree 
Sapling 
Seedling 

In 
% Height 
. plot (cm) 

33 183 
27 71 
40 29 

TABLE 3. Phenology q/"Bruguiera trees at Minicoy 

Parameters 

Number of primary 
branches 

Number of secondary 
branches 

Number of tertiary 
branches 

Number of propagules 
Length of propagules (cm) 

Plot 1 

40 

160 

Nil 
544 
4.0 

Plot 2 Plot 3 

32 16 

192 176 

. Nil 14 
346 211 
4.9 3.7 

10 



8 9 5 ON THE MASS PRODUCTION OF ROTIFER WITH DIFFERENT COMBINATIONS OF FERTIUZERS 
M. Rajamani, S.Lakshmi Pillai and J.X. Rodrigo 
Tuticorin Research Centre ofCMFR Institute, Tuttcorin - 628 001, India 

Live feed organisms play a vital role in the 
early larval life of crustaceans and fin fishes. The 
success of commercial hatcheries depend to a very 
great extent on the availability of the required 
quantity of suitable live feed organisms at the right 
time. Among the various species of live feed or
ganisms used in hatcheries the rotifer, Brachionus 
plicatilis Is considered as an important species as 
it has been found to be the most suitable feed for 
the early zoeal stages of various species of crus
taceans owing to its small size and slow swim
ming nature. Further, it can be cultured in high 
densities and can tolerate wide fluctuations In en
vironmental conditions. Different types of feed 
viz. microalgae, yeast and bacteria have been suc
cessfully used in the culture of B. plicatilis. How
ever, for the mass culture of the rotifer mostly 
microalgae have been widely used. Among the 
various species of microalgae, CMoreUa sp. is pre
ferred mainly because it is easy to culture and 
also less expensive. The present article reports 
on the mass production of B. plicatilis with 
Chiorella sp. as feed which was cultured using 
three different combinations of fertilizers. The 
work formed part of the programme of the crusta-
ceem hatchery work being carried out at Tuticorin 
Research centre of CMFRI. 

Collection of rotifer and maintenance of stock 
culture 

The rotifers for the present study were ob
tained from the Mandapam Regional Centre of 
CMFRI and maintained at Cochin. They were 
transported to Tuticorin in transparent plastic 
containers of one 1 capacity by bus trom Cochin on 
1.12. "97. After reaching Tuticorin the rotifers were 
stored in difierent plastic basins containing fil
tered sea water and were mainta ined with 
Jsochrysis as feed. In order to maintain a stock 
culture the rotifers were transferred from the plas
tic basins to a cyllndroconlcal tank containing 200 
1 of filtered sea water which was previously ferti
lized with neem oil cake (250 g/t), urea (10 g/t) 
and superphosphate (5 g/t) and inoculated with 

Chiorella sp. which was also cultured separately 
in a translucent cyllndroconlcal FRP tank using 
the above mentioned fertilizers. 

Combination of fertilizers used 

The experiments were conducted using the 
following three different combinations of fertiliz
ers. 

Fertilizer No. 1 

Fertilizer No. 2 

Fertilizer No. 3 

Groundnut oil cake (250 g/t), 
urea (10 g/t) and superphos -
phate (5 g/t). 

Neem oil cake (250 g/t), urea 
(10 g/t) and superphosphate (5 
g/t). 

Ammonium sulphate (100 g/t), 
area (5 g/t) and superphos -
phate (20 g/t). 

The expe r imen t s were conduc ted in 
cyllndroconlcal FRP tanks of 350 1 capacity. The 
three combinations of fertilizers were Introduced 
into three different tanks containing 200 1 of fil
tered sea water and inoculated with CMorella col
lected from the stock culture. The rotifers were 
collected from the stock using a nylobolt filter with 
40M, mesh size, transferred to a bucket and the 
population density was recorded by Counting 1 
ml of the sample in a rotifer counting chamber. 
The rotifers were then introduced into the three 
experimental tanks at the rate of 1/ml. Periodi
cal sampling was carried out in all the three tanks 
to assess the population density. 

Production of rotifers 

A total of four experiments was conducted, 
each experiment lasting for 9 to 12 days. The 
rate of production of rotifers was found to be maxi
mum when neem oil cake was used as one of the 
Ingredients, the average production on the last 
day of the experiments being 277 / ml as against 
203 / ml and 65 / ml recorded for groundnut oil 
cake, urea and superphosphate combination and 
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ammonium sulphate, urea and superphosphate 
combination respectively (Table 1). The composi
tion of ovigerous female/ml was also the highest 
when neem oil cake was used as one of the ingre
dients. As against an average number of 10.5/ml 
(5.2 %) recorded for Fertilizer No. 1 (with ground
nut oil cake as the main ingredient) the composi
tion of ovigerous females recorded for Fertilizer 
No. 2 (with neem oil cake as the main Ingredient 
was 16.5/ml constituting 6.0% of the total popu
lation indicating that the rate of reproduction is 
faster when neem oil cake is used as one of the 
ingredients. 

TABIX 1. Production of rotifers in different experi
ments 

Expt. Duration 
No. of culture 

Days 

Total No. of rotifers/ml 
Fertilizer Fertilizer Fertilizer 

No. 1 No. 2 No. 3 

0 

7 

12 

0 

8 

10 

0 

6 

9 

0 

6 

9 

12 

1 

20 

260 

1 

160 

180 

1 

160 

360 

1 

16 

200 

10 

1 

180 

580 

1 

120 

520 

1 

80 

1 

1 

40 

180 

6 

1 

20 

80 

1 

60 

0 

1 

160 

180 

1 

44 

60 

1 

Average product- 202.5 
ion on the last 
day of the experi
ment 

276.7 65.2 

During the course of the experiments the 
ambient temperature ranged from 26.0° C to 
37.5°C, salinity from 29.2 to 43.6 ppt and pH from 
8.3 to 9.2 (Table 2). 

TABLE 2. Hydrographicol conditions in rotifer culture 
tanks during the period of the experiments 

Expt. 

No. 

1 

2 

3 

4 

Temp. °C 

Min. 

26.0 

28.0 

26.0 

28.5 

Max. 

33.5 

32.6 

32.0 

37.5 

Salinity 

Min. 

29.2 

35.4 

39.5 

33.7 

Max. 

31.3 

43.6 

40.7 

43.3 

Min. 

8.5 

8.7 

8.5 

8.3 

pH 

Max. 

9.2 

9.0 

8.9 

8.6 

Since the rotifer production is directly de
pendent on Chlorella cell concentration in the 
culture medium, the rate of production of Chlorella 
in the tanks fertilised with the three different com
binations of fertilizers was studied separately and 
it was observed that initially the rate of produc
tion was high in the tank fertilised with neem oil 
cake. Five days after inoculation, the cell con
centration in the tank fertilised with ground nut 
oil cake was only 6.64 million/ml whereas it in
creased to 9.7 million/ml in the tank fertilised 
with neem oil cake. However, after ten days the 
cell concentration declined in the latter whereas 
in the former it showed an increase (Table 3). 

TABLE 3. Density of Chlorella in the culture tanks 
fertilized with three different combinations 
of fertilizers 

Days after 

inoculation 

Chlorefla concentration (Nos./ml) 

Fertilizer 
No. 1 

Fertilizer 
No. 2 

Fertilizer 
No. 3 

0 
5 

10 

360 360 360 
66,40,000 97.00,000 16,40,000 

1.13,00,000 88.00,000 Not counted 

The maximum production of 277/ml recorded 
in the present investigation agrees well with the 
findings of the earlier workers. The relatively 
higher rate of production of rotifers when neem 
oil cake is used instead of groundnut oil cake sug
gests that neem oil cake is a better fertilizer for 
rotifer production and can effectively replace 
groundnut oil cake which is normally used in the 
mass culture of Chlorella and rotifer. ' Further, 
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as the neem oil cake is cheaper than groundnut production is higher when neem oil cake is used 
oil cake the cost of production of rotifers can also as one of the main ingredients. 

The authors are thankful to Dr. G. Gopa-
kumar, Senior Scientist, Vizhinjam Research 

be minimised. The nutritional value of the rotifers 
cultured with these three fertilizers may vary. 
However, the present investigation was aimed at 
finding out the rate of production of rotifers in Centre of CMFRI. Vizhinjam. for critically going 
terms of population density only and the results through the manuscript and suggesting improve-
of the experiments clearly show that the rate of ments. 
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8 9 6 ON THE OCCURRENCE OF GIANT MALE AND FEMALE GROUPERS WITH A NOTE ON 
SEX CHANGE IN GROUPERS 

G.S.D. Selvaraj 

Central Marine Fisheries Research Institute, Cochin - 682 014, India • 

Introduction 

Serranid fishes are popularly known as 
'Groupers' or 'Rock cods' and locally 'Kalava'. 
Their contribution in the capture fishery along 
the Indian coast has been dealt by several au
thors (CMFRIBull, 1994, No. 47: 137 pp). In 
view of the i r impor t ance in a q u a c u l t u r e , 
Bensam (1993) has elucidated the prospects 
of farming groupers in India (Mar. Fish. Infer. 
Serv. T &E Sen, No. 123 : 1-4). A perusal of 
literature reveals that biological information 
pertaining to the reproductive cycle, sex ratio 
and sex reversal of groupers in the natural 
population along the Indian coast are rare al
though groupers are known to be protogynous 
hermaphrodites. In view of their importance 
in the c a p t u r e a n d cu l tu re f isheries , the 
present account on the record of giant female 
g roupers [Epinephelus tauuina (Forskal) , 
Epinephelus malabaricus (Bloch and Schnei
der) and Promicrops lanceolatus (Bloch)] of more 
than two metres in total length and their sex 
ratio] in the na tura l population from the In
dian coast (Table 1) deserves special attention. 

Diversity of sexual forms in fishes 

Fishes exhibit wide diversity of sexuality 
s u c h a s g o n o c h o r i s m , h e r m a p h r o d i t i s m , 
unisexuality and sex reversal. 'Gonochorism' 
is the existence of separate sexes which is the 
normal mode of sexuality as in higher animals. 
In 'hermaphrodit ism' , an individual can be 
male and female simultaneously or succes
sively in i t s life t ime ; in wh ich ' no rma l 

hermaphroditism' is characteristic of the spe
cies rather than of the individual whereas 'ab
normal hermaphroditism' refers to certain in
dividual fish of the species having normal 
gonochoristic life style exhibiting abnormal 
signs of both sets of primary sexual charac
teristics. 

Three basic forms of hermaphroditism are 
found in fishes : (a) 'Protogynous hermap
hroditism' in which individuals develop first 
into females and tu rn later Into males. This is 
the commonest form art^ong normal herma
phrodites; (b) 'Protandrous hermaphroditism' 
in which the male state differentiates first; and 
(c) 'Synchronous hermaphroditism' where both 
male and female s tates coexist functionally. 

In the case of 'unisexuality', the species 
is represented only by females where sexual 
reproduction normally depends upon males of 
other related species. In the case of 'sex re
versal' process, the species that is protogynous 
in the initial stage tu rns into males and the 
species that is protandrous in the initial stage 
tu rns into females during the later course of 
life span. According to Colin (Genetics and 
Fish Breeding, 277 pp. 1993), the sex reversal 
which occurs in protogynous and protandrous 
hermaphrodit ism is permanent . 

Most of the species exhibiting normal 
hermaphroditism are tropical reef-associated 
m a r i n e f i s h e s , b e l o n g i n g to t h e Order 
perciformes which also exhibit gonochorism. 
The major groups among perches to exhibit 
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normal hermaphroditism are the fishes of the 
Families Se r r an ldae and Spar idae (Colin, 
1993). According to DorairaJ (1973), polynemids 
also exhibit normal hermaphroditism in Indian 
waters (Indian J. Fish., 20 (1 & 2) : 256 - 259). 

Sex change in groupers 

Perusa l of l i t e r a tu re reveals t h a t the 
groupers exhibit normal hermaphroditism and 
sex reversal. According to Lee et al, (1995), 
the greasy grouper E. tauvina is a protogynous 
hermaphrodite and the reproductive cycle and 
sex change in the protogynous Epinephelus 
morio, E. cruentatus and E. striatus have been 
described from the Eastern Gulf of Mexico 
(Proc. Symp. Reprod. Physiol. Fish., 1995, 389 
pp). Clark (1959) observed s y n c h r o n o u s 
hermaphroditism in Serranus scriba (Science, 
129: 215-216); and Smith (1959) studied sex 
reversa l in the p r o t o g y n o u s Epinephelus 
guttatus, E.striatus and Promicrops itaiara from 
Bermuda [Pap. Mich. Acad. Set, 44: 111-119) 
in which the female sex appeared in smaller 
ones at a younger stage and male sex in larger 
ones at an older age with a phase of inter-sex 
in between. 

Once a species is said to have normal 
hermaphroditism, there is a general belief that 
all the individuals of that species are passing 
through hermaphroditism in its life time. Thus 
in the cases where sex reversal is known, it is 
presumed that those individuals upto a cer
tain age and length function as one sex (fe
males in the case of protogynous hermaphro
dites and males in the case of protandrous her
maphrodites), after which they change to op
posite sex with a shor t period of inter-sex 
(transitionals) in between. But it is not so with 
all the individuals of the so called hermaphro
dite group or species as it is evident from the 
record of mature giant female specimens of E. 
tauvina, E. malabaricus and Promicrops 
lanceolatus from the natural population (Ta
ble 1) which are supposed to be protogynous. 

Mature functional gonads of giant male 
and female E. tauuina weighing 14-15 and 17 
kg respectively have been described by Selvaraj 

and Rajagopalan (1973) alongwith the ova di
ameter and fecundity estimates of ripe ovary 
{Indian J. Fish., 20 (2): 668-671). The occur
rence of mature functional giant females of 
more than two metres in total length of these 
'protogynous' species in the wild population 
suggests that all the females are not undergo
ing sex reversal in the population. The stud
ies conducted by Johnson and Thomas (1995) 
on the seasonal changes in gonadal histology 
and sex steroid harmone levels in the field 
population of the protogynous hermaphrodite 
E. morio during 1993-'94 (Proc. Symp. Reprod. 
Physiol. Fish., 1995, p. 234), reveal that they 
have also recorded (a) females with mature 
ovaries, (b) fully developed males and (c) 
transitionals in the catch. According to them, 
sexual succession occurred in a small propor
tion (about 2% only) of females of 4-7 years 
old. The present study also supports the view 
that only a few members of the protogynous 
species are subjected to sex reversal. 

Sex ratio 

In the case of the giant groupers where 
sex of the individual fish were recorded [£. 
tauvina (3 nos.), E. malabaricus (2 Nos.) and P. 
lanceolatus (3 nos.)] of size ranging between 
1,920 mm and 2,360 mm in total length (Ta
ble 1), the sex ratio for the males and females 
of E. touuirxa was 2:1; E.malabaricus (2 females) 
and P. lanceolatus 2:1, and transitionals were 
absent. According to Colin (1993), the females 
grow faster than the males after sexual matu
rity has set In. Accordingly, the giant sized E. 
tauvina landed at Visakhapatnam on 20-3-
1991 with 2,360 mm in total length and 300 
kg weight and a giant sized P. lanceolatus 
caught off Kanyakumari in March 1990 with 
2,410 mm in toal length and 250 kg weight 
(Table 1) could also possibly be mature females. 

According to Colin (1993), primary sex 
ratios in fish i.e., the relative frequencies of 
females and males at hatching or soon after 
the initiation of sex determination are usually 
1:1, bu t secondarily may get distorted. This 
may arise by the pursui t of different life styles 
of the two sexes . For example , in some 
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a n a d r o m o u s b rown t r o u t (Salmo trutta) 
populations, only the females go to the sea and 
the males remain in the river of their birth. 
Sampling error occurs in cases when males and 
females migrate separately to the spawning 
ground as in the case of marine flat fishes and 
for feeding purpose into the inshore waters. 
Deviation in sex ratio may also occur by dif
ferential survival rates of males and females 
and also by sex reversal in the hermaphrodite 
species. According to Wootton (1982), the sex 
ratio is biased towards females in protogynous 
species {Proc. Symp. Reprod. Physiol. Fish, 
1982,210-219). 

Although the available data on the rare oc
currence of giant groupers in the fish landing 
is inadequate to determine the sex ratio of E. 
tauulna, E.malabaricus and P. lanceolatus, it is 
evident that giant sized mature and functional 
female groupers are also available alongwith 
males of these species in the natural popula
tion. The occurrence of giant sized older fe
male specimens of these three species in the 
natural population raises the doubt whether 
these species are actually protogynous her
maphrodites or whether gonochorism also pre
vails among the groupers as observed in the 
Family Sparidae, where hermaphroditism and 
gonochorism (Colin, 1993) are reported. Record 
of young mature males below the medium size 
groups from the wild in future would be neces
sary to confirm that all the individuals of these 
species are not protogynous hermaphrodites. 
More information on the maturity stages of go
nads and sex ratio of groupers from the Indian 
waters are needed to arrive at meaningful con
clusions. 

Influence of environment on sex change 

Although sex change is influenced by ge
netic and endocrinal systems, environmental 
factors could also play a role in hermaphro
dite species. The fact that gonochorism ap
peared to be more common in fishes dwelling 
in the deep sea, with stable environment than 
in species living at shallow or moderate depths 
where the environment is flexible or less sta
ble suggests that the environment may play 

an important role in the sex change of her
maphrodite species. 

Two major hypotheses have been proposed 
by Wootton (1982) to account for the initiation 
of sex reversal: (1) 'the developmental hypoth
esis ' and (2) ' the social control hypothesis ' 
[Proc. Symp. Reprod. Physiol. Fish, 1982, 210-
219). The former postulates that the sex re
versal is initiated when the fish reaches a criti
cal size or age. If the size is crucial, then the 
environmental factors such as food supply may 
have an important influence on the rate at 
which the crucial size is reached. Second hy
pothesis suggests that it could be the social 
environment that determines the sex reversal 
in the protogynous species where the removal 
of male in the group or locality may result in 
the sex reversal of one of the females, often 
the largest. But the mechanism by which the 
social control of the reversal process is main
tained is controversial. 

Too little is known of the physiological con
trol of sex reversal in marine fishes. Unfortu
nately there seems to have no systematic ex
perimental studies on the effects of resource 
levels such as food on the process of sex re
versal. The lack of understanding of the physi
ology of sex reversal in fishes may be due to 
the fact that most of the hermaphrodite spe
cies are marine forms not easy to rear or han
dle in the laboratory. This state of affairs is 
coming to an end with the expanding use of 
hermaphrodite species for fish farming, and 
the establishment of hatcheries and marine 
aquariums with running sea water facilities for 
the coral-reef associated ornamental fishes and 
the broodstock maintenance of groupers which 
would pave the way for effective approach to 
endocrinology and genetics of fish breeding as 
it is being developed by the Central Marine 
Fisheries Research Institute in India. Apart 
from the approach through aquaculture as
pects, biological studies pertaining to matu
rity stages of gonads and sex ratio from the 
wild population in future might also throw 
more light on the sex ratio and sex reversal in 
groupers. 
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TABLK 1. Occurrence of giant male and female groupers in the Indian waters 

Species Locality Date Depth 
(m) 

Total 
length 
(mm) 

Weight Sex 
(kg) 

Reference 

Epinephelus iauvina Cochin 3.11.1967 36 1,920 180 Male 

Epinephelus tauvina Ponnani 11.11.1971 45 2,090 151 Male 

Epinephelus tauvina Cochin 19.11.1971 36 2,115 265 Female 

Epinephelus tauuina Visakhapatnam 20.3.1991 60 2,360 300 No data 

EpinephehLS malabaricus Goa 21.3.1968 18 2,300 197 Female 

Epinephelus malabaricus Goa 17.8.1977 10 2,100 160 Female 

Promicrops lanceolatus Veraval 28.12.1961 53 2,220 No data Male 

Promicrops lanceolatus Veraval 24.2.1962 53 2,240 

Promicrops lanceolatus Veraval 24.2.1962 53 2,360 

Promicrops lanceolatus Cuddalore 3.9.1989 35-40 2,100 

No data Male 

216 Female 

200 No data 

Promicrops fonceoiatusKanyakumari- .3.1990 27 2,410 250 No data 

Selvaraj and Rajagopalan (1973). 
Indian J. Fish., 20: 668-671. 

- do -

- do -

Seshagiri Rao and Varma (1992). 
Mar. Fish, Injor. Serv. T&ESen. 
117: 18. 

Dhawan and Gopinathan (1970) 
J.mar. hiol Ass. India, 10(1] : 
177-178. 

Doiphode and Rekha (1977), 
J. mar. biol. Ass. India, 17(2): 
492-493. 

Pai et al., (1967), 
J. mar. bioJ. Ass. India, 7(2): 
477^78. 

-- do -

-- do -
MahadevanPlllai(1991), 
Afar. Fish. Infor. Sew. T&ESer., 
108:16. 

Jacob Jerold Joel (1991). 
Mar. Fish. Infor. Sew. T&E., Ser., 
108: 15. 
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897 Observations on spawning in captivity of the clown fish, Amphiprion chrysogaster 

M. Sivadas 

Minicoy Research Centre oJCMFRI, Minicoy - 682 559, India 

Aquarium fish indus t ry h a s become a 
promising enterprise in many countries. In 
India also, aquar ium keeping has become a 
popular hobby. At present, the demand for 
freshwater aquar ium fishes is fully met from 
the extensive breeding of fishes in captivity. 
For marine aquar ium fishes, we fully depend 
on the exploitation from the wild. In the 
present account, spawning of the clown fish. 

Amphiprion chrysogaster kept in captivity at 
Minicoy is reported. 

On 2.9.'97, three numbers of clown fishes, 
Amphiprion chrysogaster were collected along 
with sea anemone belonging to the family 
Stoichactidae from the Minicoy lagoon and 
were grown in perspex tank of 50 1 capacity. 
The fishes had a size of 68, 57 and 45 mm 
TL. From the next day of their captivity, the 
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fishes were fed with chopped fresh clam meat 
which they ate voraciously. The anemones 
were not fed separately. Instead they were 
fed by the fishes. The fishes used to pick the 
feed and release it e i ther directly into the 
mouth or at the outer edge of the oral disc of 
the anemones. Whenever the food was given, 
the fishes used to eat first and after satia
tion, they gave the food to the anemones. But 
when the prey was too big to eat it was picked 
and directly given to the anemones . Besides 
clam meat, the juveni les of Gambusia sp . 
which were cultured in separate freshwater 
tanks were also given. About 10 to 15 num
bers were given daily for 2 to 3 days in a week. 
Very small fishes were gulped in as such by 
the clown fish bu t bigger ones were caught 
and released directly into the tentacles of sea 
anemone. 

The clown fishes grew to 85, 75 and 63 
mm TL after one month. But one of the fishes 
(63 mm) died after some days due to asphyxi
ation consequent on power failure. In the next 
month the other two fishes grew to 90 and 
85 mm respectively. 

On 24.11. '97 I.e. after 82 days of rearing, 
the first spawning occurred at 4.30 p.m. Be
fore spawning, in the preceding 2-3 days the 
fishes were found to move side by side biting 
and nudging each other. They were also found 
to bite the stone frequently. The belly of the 
fishes were also slightly bulged. 

The eggs were seen as yellow patch on the 
side of the stone nearer to the sea anemone. 
The shape of the eggs were capsule like and 
were approximately 2 mm long with a diam
eter of 1 mm and each egg got adhered to the 
stone through a stalk. The number of eggs 
could not be counted for fear of dis turbance. 

Immediately after spawning , the sea 
anemone was removed from the stone and 
the stone along with the eggs were shifted to 
another perspex t ank by keeping them fully 
immersed In water. In the tank, mild aeration 
was given and the tank was fully covered with 
a black sheet to cut off excess light. 

The colour of the eggs changed from 
br igh t yellow to d a r k brown and then to 
silvery being the colour of Its large eyes. The 
hatching took place on the 7th day at night. 
Only three larvae hatched, out of which one 
was seen alive in the morn ing . 

The larva had a large head and eyes, 
t ransparent body and a tail. Behind the eyes, 
on the ventrolateral side, there was a yolk 
mass yellow in colour. Pigmentation was seen 
on the upper side of yolk mass , on the head 
above eyes and on the body near the tail. But 
the larvae of three days old had pectoral fins 
also. 

Immediately after spawning, the larva 
was seen moving very actively and were able 
to come up and go down in the water which 
had a depth of 25 cm. Due to lack of suitable 
live feed, an a t tempt was made to give the 
superna tan t liquid after smashing the clam 
meat with water. But the larva survived only 
for three days. 

The second spawning was noticed on the 
12th day after the first spawning. The time 
of spawning was more or less same around 4 
p.m. As in the previous case the eggs were 
t ransfer red to a n o t h e r t ank for hatching. 
Here also the hatching took place on the sev
enth day at night. Totally eight larvae were 
seen out of which only five were alive In the 
morning. But on the same evening, three 
more died. Within two days, the remaining 
ones also died. 

Though it is said t ha t the male will guard 
the eggs, In the present observation it was 
seen that the eggs were being eaten by the 
parents . Initially when the parents were seen 
moving around the eggs and frequently bit
ing the egg patch. It was thought to be part 
of spawning activity. But on closer observa
tion. It was noticed tha t they were nibbling 
at them. So the eggs were removed immedi
ately. Moreover, when the hatching was fully 
over, the stone along with the egg cases and 
the non-viable eggs were pu t back into the 
parental tank. Within minutes , the entire 
area of egg a t t achment was cleaned without 
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even a trace. This indicates the necessity of 
shifting of the eggs from the parental tank. 

Fur ther spawning was not observed de
spite our constant watch. Moreover, after one 
month, one of the fishes died due to disease 
which appeared as decay of the edges of tail 
and dorsal fin. 
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898 On the stranding of a rare marine 
dolphin at Vizhinjam 

On sighting a dolphin struggling for survival In 
the nearshore area off Adimallthura (near Vizhinjam) 
on 31-08-1998, the fishermen encircled it with a 
shoreseine. It was a rare marine Risso's dolphin, 
Grampus griseus (Cuvier, 1812), measuring 250 cm 
in length. In spite of the medical treatments given 
for the injuries, it survived in the Marine Aquarium 
at Vizhinjam for about 13 hrs only. 

Fig. 1. The Risso's dolpiiin stranded at Vizhinjam. 

The morphometric measurements in cm and the 
other details are as follows : 

Total length (snout to notch of caudal flukes 250 

Tip of the snout to blowhole 41 

Tip of the snout to centre of eye 35 

Tip of the snout to anterior insertion of flipper 52 

Tip of the snout to centre of anus 169 

Notch of the fluke on the outer curvature .... 38 

Notch of the fluke to centre of anus 86 

Length of the fluke on the outer curvature ... 29 

Length of the fluke on the inner curvature ... 42 

Distance between the extremities of fluke .... 58 

Width at insertion of fluke 33 

Length of dorsal fin base 35 

Vertical height of dorsal fin 41 

Length of flipper from anterior insertion to tip 49 

Length of flipper along the curve of lower border 36 

Greatest width of body at anal region 39 

Depth of body at anal region 18 

Depth of body at the origin of flipper 45 

Depth of body at the origin of dorsal 40 

Depth of body in the region of eye 35 

Tip of the lower jaw to the centre of anus 163 

Length of upper jaw 27 

Length of lower jaw 25 

Diameter of the eye 3 

Distance between the genital opening and anus 24 

Total number of teeth on one side of upper jaw Nil 

Total number of teeth on one side of lower Jaw 3 

Sex Male 

Fig. 2. The head oi Kisso s dolpliiii showing the injured por
tion and teeth on the lower Jaw. 

Weight in kg (approx.) 

Length of Intestine 

Length of copulatory organ 

150 

2,270 

35 

Reported by : R. Thiagarajan, A.P. Lipton, G. Gopakumar, 
S. Krishnapillai, B. Raju, J. Selvin and A.N. Rajan. 
Vizhinjam Research Centre of Central Marine Fisheries 
Research Institute, Vizhinjam - 695 521, India. 
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899 On the s tranding of sea cow at 
Alagankulam along the Palk Bay and 
CMFRI jetty along the Gulf of Mannar 
coast 

A male sea cow Dugong dugong (MuUer) (Fig. 1) 
In dead condition was brought ashore by fisher
men of the Alangankulam village on 20.03.1998. 

Fig. 1. The sea cow Dugong dugong landed at Alaganliulam 

The animal weighed around 200 kg and the car
cass when brought was In fresh condition with
out any Injuries on the body. Another male sea 
cow Dugong dugong was found stranded at CMFRI 
J e t t y in s e m i d e c o m p o s e d c o n d i t i o n on 
30.04.1998. The animal had injuries on the lat
eral sides of the body. The injury might have been 
due to the propeller movement of the fishing trawl
e r s in t h e n e a r s h o r e w a t e r s of M a n d a p a m . 
Morphometric measurements of the two sea cows 
are given In Table 1. 

TABLE i. Morphometric measurements (cms) of the 

sea cows 

Total length 

Length of flipper 

Length of muzzle 

Width of muzzle 

Tip of muzzle to vent 

Tip of muzzle to genital 

Alagan
kulam 

245 

35 

18 

24 

160 

CMFRI 
Jet ty 

281 

40 

18 

24 

-

opening 

Distance between genital 

opening and a n u s 

Circumference of the 

belly region 

Circumference In the 

origin of flippers 

Tip of snout to the 

origin of flipper 

Tip of snout to the 
origin of blow hole 

Length of caudal fluke 

Sex 

Weight (approximate) 

After e x a m i n a t i o n b o t h 
burled. 

121 

33 

164 

126 

-

-

-

Male 

200 kg 

-

-

-

-

60 

30 

54 

Male 

220 kg 

t h e s p e c i m e n s were 

Reported by A.C.C. Victor, M.Badrudeen, C.Kasinathan 
and N. Ramamoorthy, Mandapam Regional Centre of 
CMFRI, Mandapam Camp - 623 520, India. 
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900 On a bottle-nose dolphin 
stranded at Kovalam in Kerala 

On 5th September 1998, an Indian bottle-nose 
dolphin {Tursiops truncatus aduncus Ehrenberg. 
1833) was washed ashore at Ashoka beach in 
Kovalam. The carcass was in a decomposed con
dition and showed an Injury near the right flipper 
(Flg.l). 

Fig. 1. The bottle-nose dolphin {Tursiops truncatus aduncus) 
stranded at Kovalam. Thiruvananthapuram. 

The following are the body measurements (cm) 
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Total length (snout to notch of caudal 
flukes) 259 
Tip of snout to blowhole 34 
Tip of snout to centre of eye 35 
Tip of snout to anterior insertion 
of flipper 57 
Tip of snout to centre of anus 182 
Length of flipper from anterior 
insertion to tip 35 
Length of flipper along the curve 
of lower border 25 
Width of body at anal region 20 
Depth of body at anal region 40 
Depth of body at origin of flipper 42 
Depth of body at the origin of dorsal 50 
Depth of body at the origin of eye 28 
Length of upper jaw 29 
Length of lower jaw 29 
Diameter of eye 4 
Distance between genital opening 
and anus 26 
Total number of teeth on one side 
of upper jaw 24 
Total number of teeth on one side 
of lower jaw 24 
Sex Male 
Weight in kg (approx.) 150 

Reported by R. Thiagarajan, S. Krishnapiilai, A. N. 
Rajan and J. Selvin, Vlzhinjam Research Centre of 
CMPRI, Vlzhinjam - 695 521 , India. 
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Fig. I. F"ull view of stranded whale. 

Fig. 2. Knlarged iiead portion ol '.1.1 

901 On the stranding of a whale at 
Mannalamkunnu, Trichur district, 
Kerala 

A male identified to be Balaenoptera muscu-
lus with a total length of 14.3 m and weighing 
approximately 13 t was s t randed near Manna
lamkunnu landing centre on 30-10- '98 (Fig. 1-3). 
The whale was in a highly putrlfled condition while 
stranded and hence burled Immediately by local 
people. A few morphometrlc measurements that 
could be recorded on the specimen are given be
low. 

Total length 

Height of body 
14.3 m 

2.30 m 

Fig. 3. Extruded viscera of Ihe whale. 

Length of upper Jaw 

Length of lower jaw 
2.30 m 

2.17 m 

Reported by K.G. Baby, Chavakkad Field Centre of 
CMFRI, Chavakkad - 680 515. India. 
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902 Abnormal asteroids from the seas 
around India 

Echinoderms as a rule are pentamerous and 
therefore most of the asteroids have only five arms. 
However, some of the asteroids like Luidia maculata, 
Acanthaster planci and others always have more than 
five arms. In some of the asteroids like Pentaceraster 
regulus and Protoreaster lincki. the number of arms 
may be less than five or more than five due to freak 
formation at the time of development. In members 
belonging to the families Ophid ias te r idae , 
Echinasteridae and some others, the arms are long 
and slender and are brittle. They break either due to 
injury or by autotomy, especially when they are 
disturbed. Such specimens regenerate the arms. 
During regeneration more number of arms are formed. 
Sometimes a single arm develops into a complete 
starfish. This is a mode of asexual reproduction. 
Although Echinoderms are highly evolved among in
vertebrates, they show primitive characters like au
totomy, regeneration, radial symmetry and asexual 
reproduction. 

The inost common and conspicuous asteriod in 
the Gulf of Mannar and Palk Bay at Mandapam is 
Pentaceraster regulus. Hundreds of specimens 
belonging to this species are caught in the crab nets 
during certain seasons and thrown on the beach. 
Sijecimens with three arms, four arms (Fig.l.), 

iO 12 13 14 

Fig. 1. Pentaceraster regii/us with four arms. 

six arms (Fig. 2) and even with seven arms were col
lected. The small starfish Linckia multijora which 
live under coral stones in the intertidal region are more 
vulnerable for breaking. Usually the arms are of un
equal length due to regeneration. This species is most 
common in the Lakshadweep. Six-armed forms are 
common (Fig. 3) with two madreporites which are 
potential forms for fissiparity. As stated above, 
sometimes the whole starfish is regenerated from a 
single arm. First four arms start developing like buds 
at the point of breakage. Such forms are known as 

mliiHlHiitwitiiî î ^^b^wbtli 

Fill. 2. Pentaceraster regulus with six arms. 

13 14 

nil nil nil nil nil niniHiiiiiinii 

Fig. 3. Li}ickia mul(i/bra with six arms, one arm in the 
process of regeneration. 

'Comet' forms (Fig. 4)., due to their similarity to a 
comet. The comet forms finally develop into 
a normal five-armed specimen. Some specimens have 
only three arms regenerating looking like a 'Cross' (Fig. 
5). A four-armed Nardoagalatheae (Fig. 6) was collected 
from Car Nicobar, the type locality for this species. A 
normal five-armed specimen belonging to the same 
species was purchased from a shell shop at Cape Comorin 

i « 7 • • • . % - » " « # « $ 

Fig. 4. Ĵ incfcia multijora with five arms "Comet' form. 
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Fig. 5 Linckia nudtifora willi four arms looking like a 'Cross' 
Fig. 7 . Protoreasler lincki witli six arms, ventral \'ie\ 

Fig. 6. Nardoa galatheae with four arms. 

In 1988. The beaut i ful s tar f ish Protoreasler lincki 
normally has only five a rms . Out of the hundreds of 
specimens collected and dried to be sold a s curios, only 
one specimen with sue a rms (Fig.7) was seen. A six-
armed Asterina lorioli was collected from the intertidal 
region under coral s tones at Mandapam. Astropecten 
indicus usually h a s five a rms, bu t those with four a rms 
(Fig. 8) and sue a rms (Fig.9) were also collected from 
Mandapam. The starfish Linckia laevigate occurs in blue 
and brown forms. This starfish is also dried and sold as 
curios due to its large size and colour. Hundreds of 
bo th colour t h e m in were examined a t Port Blair 
(Andamans) in 1976. There were a few s ix-armed 
spec imens a m o n g the b rown forms. In Echinaster 
purpareus the a rms are unequal due to regeneration. 
One of the specimens of E. purpureus which was col
lected from Nancowry (Nicobar) had six a rms . 

Fig. 8 Astropecten indicus normal specimen with five arms 

along with a four-armed specimen. 

12 13 !4 15 IS , i7 l« 

Fig. 9. Astropecten iitdicus with six arms. 

Prepared by D.B. James, Tuticorin Research Centre of 
CMFRI, Tuticorin - 628 001, India. 
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893 OT^m^^T rlZ A W^ 'IT^^R %f^ m^t^ f M ^\^di\^ W^ cT ^HR" 

^f}-qw qw 6w oTif ^ f^^imw^mr dj^rmm fe f^^iimddrjH soo oo3, wm) 

3THFTcl5f offT Rr^RM ĤRT 4 ^ t ^ ^tw OT^trj A 

JTr̂=!7̂  %f^ sfTl^ ^ ^ Tj^ ^1t ^ cfJT 5r#T 

^ ^fcf f t HTef t f ^ Tf ̂  ;^ qpcT cl=t7 cralt 

% #rT I t^ t ^ ^ T̂Fff ^ ^ eTFT # 7 ^ ^ 

â fJR ̂  i q ?t^ 11 ^ ^ 4.2 ^ 7.6 4 cRi f^ff¥r 

^ cf̂ TM^MH ftcTT t l 

HT%^ Woi{ q̂ ffcfT ^ f^rf% f^?k JlcfiR % ^ 

^M CRT 6TTcBR ^ % ^RR itcfT 11 ? T ^ ^NTI^ 7.60 

^ €tcf7 ^Icfiit ^ f^f% ^MT I f^R^ 10 OT§cr 

^ t ^ f ^ ^M Slot felT MRCI^H ?R^ ^ 5 l ^ Q^ 

^ £BT OT^ B̂TcTT 11 TTcfj OT^HftT ?itl f^f% 

jftqWR ^rrar ̂  cTTTRT f3TT11 q̂ ĵ  ^ alt? ^ M H M 
^ f W ferr t cTTi% T̂R̂ T̂̂ fKiT q ^ qr OT^ ferr 

mm/mf^pmr mr (^^^Rw mrr m^fW "JTw) mr ^j^ (^Mfwwwpww mw) 

^^iq€tcTcT^cTcB#;TRtl IFSlit c i ^ 9.45 

^ . is 2.10 ift 3ft?- flqis: 0.85 ift ?t^ t l ?̂TCBT 

5l̂ n^R ^ ^ qM ^ JRcTT 11 f̂̂  ^ ^ f|tR3 

Rr?RMf # T sllciH^̂ d R M ^ M I cPT y^MH cfj^ 11 

^ ic% cTcfjit q̂ cTcĵ - ^ R[f% ^ ^ q z ^ # C T 

t l f ^ c i ^ n t 3-12 i f t l tc f r t i H?t^ cTTTf c}̂  ^ 

f ^ ^ 10 m'^ §Tf^ % W ^ itgcT f5R c^Tiĵ  

| q 11 5 ^ ^i^nf 8.45 ^ . ^ 2.27 # , q i ^ 0.828 

1^ 3 k ^ 0.45 iftt3ft?' lcT*rR'2.5Z^tl fFFT 

7̂R cfit f ^ cFR̂  %f^ RT'STT RIWH qff 11 ^ ' ^ 

# T qM i W W ^ ^ ^ 7 ^ f3TT t # ? t^R 5̂7R 

I t ^ eft T̂R ^ l ^ %f^ "^ 5^1^ OT^tq SRTcIT 11 

11 qcB5 % 31cR^ ĵfoP^ ̂  ITT ^ c§ 6TR§̂J:ra5?TT 
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^ 6.5 er̂ cT '^^ % 6fT^ ^ WW^ | q ^ 

^ % i ^ ^̂ TW OT#T to" m̂cTT 11 ? ^ c M ^ 

8.50 ^, rfteri 1.85 ^ , ^ ^ m ^ i q WT clot ^fteit 

0.80 ifr. ĴTR %3nT T̂FT ^ ^ftllf 0.30 ift#?- TJig^ 

0 . 9 0 # t l 7̂M "»T7 ?^I^ M^MH fIrtT 11 

M ^ ?̂ icĵ  ^ 3 q ^ cRcTT 11 ? ^ cri ^^iMife^ 

^ î TTZ aTRR y^MH cb<!Ac||ĉ  IJtf)' =̂M t l 

ism T̂TcT cl̂  oPnt 9.6 5^, ^ 2.91ft. ^ 1,07 ift 

# ? 63-68 3T§cr -̂rf̂  % ̂  ^ i q 11 T̂tTT̂  ^M 

c^ ^Nnt 11.2 # , ^ 3.2^, ^ 1.25 Tft # 7 68-93 

"ST̂cf §Ti^ % ^̂ JR c^ 11 #JTTHR c ^ c ^ 13.1 

^ , ^ 4.1 ifr, ^ 2.8 ^ Oftr 100-120 W ^ $Tf^ 

% ^ c i ^ t i ^ ®t^ i i^t '^ ^ ^ qcR5 -^ 

rfF?Plt %f^ sf̂  ^ ^ t l | H 4 ^ ft^ t ^ 

g§T^ B^ % cOT?̂  ĴTM cCT i^^M ^ 3̂frRT 31RFH 

ÎM % 31^m7 tor ^ ÎcRcTT 11 7t^ offT îtTTf 3-

5 M cR ilcFH cR?ft t rfr # ^ 10-12 f^ rlcR 

H?FPr^R?fttl t̂ FTZ 6TFM îTTcT % 5T#fT JR^ ^ 

iTM ^ OTcl^ itcft 11 f̂ IcRT WA\^A ^miKuldill 

^IRJTcR^ 1 0 - 7 0 ^ 7 1 ^ ^ j^qr^jTmrt I 

^ ct ips^^W^fT i6Tft c ^ . 5.08 ift =eftelt 

% I t t t # 7 2.15 # ^ % t 3fhr 145 ^.§T % ?^^ 

^ m ? l^ 11 ^ Wn^ ^ toft^ cR^ c]?r 

^ 11 W^ 10-15 f^ cTHfJ W^^^ HR^ c^ T̂OIT 

11 Sffft qcRS^ %f^ f̂  ^ % ^3cff̂  ^ ^M % 

^ T̂Fff ^ trcp ^?T ^rnz OTRFT ^̂ IMf cf̂  5MeFT 

^f^ ^ Q'xilcbid af̂ ir 3̂CTTT % ĝ ^R ÎFR % ^ 40-

80 41" SI?t T J ^ ^ t ^ cRrlT 11 

WidJFM 

^ 23.19 ift cî  ^ ^Nnf, 7.33 ift 5^ f̂ter̂  3.08 

# j ^ ^ # T 380 6T.§T % #:?i?r pR ^ i q ^ ^ 

#R:JT t # T ^ 18-28 i M WSi W^ iTcFR cR^ 

%f^ ^5FT t l S)t aTFfFTf cl̂  ?T^ ^ ^ W[Z 

3TFTFff cBT MTIMH CR̂CTT t l Jlfrrf^ WrmrT 15-20 

^ clcfT ̂  T̂ĉ ĈFT cR^ 11 ?̂Tcf5T g i ^ ^ § ^ ^OTT^ 

40-80 ift =1̂  TT¥^ ^ A i7rF!H cR^ 11 

^ 24.95 1% c|5t =g^ t ^ , 1.44 ^ c^ ^mi 

3ftT2.8if t^%500 ^ . ^ T ^ ^ l ^ ^ ^ ^ T F T T ^ 

11 OT^jf^ viMcb̂ ufl ^ ^PvHd iTci f|iT?ftcR ?RcTT 

cn^^3THFT^7^^2iTfHt crariTc^^HcR^tl ^ 

OTTT^cj^M^MH cRcTT t l 5lxn?H ^ # T ^Tr^R 

cM 6[t (3THF7f % T̂TTR # ?1^ 11 

rR: ^ § T 11 ^sm ^ ^ ^ riHRFT 2 ^ 3 ^ ^ 

ŜTMlflT <5rF:iFT % eĵ MI=bU ^m?R 11 c^mcbl'' ^̂ n̂ FT 

% (^psRR 3T^f^) R̂FT ^ 18 ifr ^ T ^ ^ 9 ift 
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TpJt 11 g f % ̂  mrft ^ 450 Jft ^Nlf % HiRilcrl 

ŜIZT e^ ̂  ^ f ^ ^ cTfTFft i t 11 ^fTMM^MH % ^FR 

600 ^ 800 -^ m\t % ^ ^ T^ ^ W T^ cfjt 

«imT f ^ ^3MT11 ĴTM cRt ^ ' S f l T ^ Tig^ % f ^ 

§M ^ ( t ^ 7t^) % m?T Wni\ % ̂ W^ ^ tTR-

^ ( ^ ?Kr) wf qr€R- # 1 ^ 1 1 ' ^ riz % f^fcR: 

^i^ ^ ^^ w^ cf;\ WW wm %\ w^ ^ 

T<^l#BkH Mli l^ i j l cfT#rqt. cblil^^^^, # n t ^THT 

H«I^^1. 1 ^ , >45ldl4]H, Wtf 3Tl1̂  qciilt W^ 11 

ff)iT?T: 540 ̂  13.5 ̂ ^ 11 ?̂1M % ^ZT î FT ^ 

f̂n^nflr ^TRFT 1.6 ^ jft t i ?̂n?r % ^ r ^ % ^ 

T̂Fff ̂  3.2 ^ ift 3̂ncT#r 07FTFT % ̂  ^ W]\^ ^ 

11 arreR^ 800-1000 ^ cî r T̂if̂ ^̂ r̂ r̂zr ^ T^ ^ 

S R M I I § M T ^ # 7 T̂R" 7 ^ HiRilcd ĴRT ?1̂  11 

ĴTM m r # T ^ f3TT 7Wi M^ § M T^ % m?T 

c7cR# ̂  ^W^ 3ftT T̂R" 7 ^ % mST f ^ r ^ PlH^^cb 

ST?I?TT t efr? <icTilcbK # T̂R ^ l̂=b<! HW[^4! cf̂  

c M f ^ cR% tBHTrlT 11 ?Tr% sTK T^STRf % ̂  cfeT 

ĴTM ^fNl^ 11 tTcp ^ % f ^ 4-5 ^ ^ 11 W^ 

^ rTRc ,̂ cfi^fter, T ^ t ^ ^ i ^ wMm. #fTt, flTRT 

Hisf^, g ^ , q^tcn^, g^^R, ^ 3T[f̂  qct^ ̂ jjTcft 

tl^MH itcTT l l 

P[% ĴlRiT HmR^ ĴTM c^ vSl̂ STT a q t e HScft qcJ5it 

3TmHllc lTl l 5raM^ % i ^ 3M§'q[efJ ̂ iW # cFT 

l l 5^#nT HwRHifl ^ 3̂qc#ET % ^T^HIT ^ ^ 

i ^ ^ l̂̂RcTT 11 5 ^ ^ oraif 507.6 i t 11 

m^ ^<^ ĉTTT̂  ^ 11 9M ^ ^ ^ Rl^f^eh 

11 ^K q^ §M - ^ ^ % 3w i 50 ^ i t cî nf % 

10.15it5lTt'TW?TiiTTrF!Hi^^JTmTtl fH 

# 7 ^zi^^m dhH)-^ ^ ^ ^ 3 T i i ^ gff^ 11 ^ 

i itcTT l l 

^ iTcF) qtcT W§T I" f^ra% l^l'gcf: ?ft^ "ITFT ^ 

t - ̂  qri ^ iTcf7 s t ^ M\, f̂ msi5r g? ̂  itcTT 11 

?^ cfW cfJIcTT I" I ?^ cT% W f cfjt f ? ' % cjt^ mnf i 

^?fter^fMtl 5R%fj qr j % gHRTTJr # iTcp H§T^ 7 ^ 
^ 7j4t t #?• <3TfMT 3TIT W=M i I 51 r ^q i l c i ^ 

cipnt 45 i t 11 îTM % cffe T ^ 'iTFT cfJT ̂ JTM^ 

3 T F f F T l ^ i t l l M ci^ ̂ iWlt 17 i t 11 f^F^fefJ 

% Trr?T ?FTM fFTT 1 1 jrar^R % (̂EFRT RT^ % ^ 
•qrif i T̂TIcJH T^Fit ^ ^ ĴTTcft 11 viM ĉW ^ ^7 

HHRR i ^ ^ ^ %^^ (cbdlM^"H) % ^ 

M efiT Tff̂ rSR F̂fTef CRT t f st̂ IrlT 11 q?c^ ÎRT % 

qR F̂fM SMcTT 11 f ^ T̂R- cbdH^-H cf̂ t m\^i A 

SJRT cl^ fen i ^ ^ t # 7 ĴTM ̂ ig? cM % 

M H M ^ i s i c ^ t l ^ ^ i t ^ , #Tt, g^^H, f^pr f^ , 

^ •^ ^ ^ 3RT i r o f ^ ^ 3TMt i ctcfjft sn^ 11 

^R^ft ^ J ^ c l^ clit ^ T ^ i 5^ f̂TMf CRT Sraic^ 

t̂rlT l l 
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M R T 18,20,23,25,30 # f 33 f̂  f̂  % ̂ JTMlf̂ T 

OTFTFM^ OT^ f^F^f^ m ^ f5toT ̂ TT# % q r i ^ 

i ^ ^ Hc^q^ SR^ 11 ^ p R T ^ J T M f c ^ c ^ 165 ^ 

250 ^ ^ fM^-I t ^ f ^ 700 ^ 1000 ?Tcl̂  ^JTM^RT 

M i l 3TM 5RR^ H: Vi, i^IR^It, T^t ^ T̂T % 

i M f t ^ ^ r ^ ^EITf̂  ^ cFlM f̂M 11 qr«R"f^FK^cp 

t l ĴTM CRT M^IdH 3T^ Rlcd^lc^l % ^ t oftT 

ilc^?^^ 6 7 ^ 2 ^ 3 ^ 11 mf^^m^^^, S^f^f^ 

;3Tlfr[#?- ;̂ ??73Tlfcf ^̂ 3TTc?ff ^ qcf5#:jn^ t l f^ 

feqr :3n?TT l i 

^ ^rg^^M ^ ? f ^ cR% % 3T̂ ;?M ^̂ TFfT f̂̂ fT t l 

? ^ TTcf) OTRT^ ĴTM t f ^ T ^ S t ^ 3TMT^ (4 ^ 4t) 

itrff 11 ^ # T 'TOft =Ff 1 ^ # §M ^ ^ # ? qR" 

THft ^ # IT f̂FTT 11 ?̂TcRT M^MH 3 ^T 4 H ^ SRT 

^JIM t l 

cRt qcf55^ M ^ U^W «Hcb>11iJ ^Tlcf^ % Hlnllî ciAnd 

i|qjZ R M ^ M 11 M^HH % ^TH^ 3̂1M CRT T ^ ^ m 

^ w ^ s f r ^ r a r t i ĴTT̂  CRT ^^TR f^r^rk^ M ^ ^̂ r̂ T 

^mĉ  % mST sfra^ 11 3̂TT?T 5fiT ̂ meTlf̂  OTT̂TT̂T 4 ^ ^ 

t l #TiT, i l ^ ^ c ^ . c f i^ ter ^TTI^ ^ 3nc?T ^ 

W<Tl tc f t t l -^m m 5̂TcRT M l̂cdH f\cTT 11 

^ ' M " ^ ^ f^#Z PlHuvlcb 3Tf^ WTT ^ c?TTTT̂  

^ 11 f̂lM cl^ m^ 560 ^ 540 ' ^ ^ f M ^ M 

t aflT ^Stirt 4 ^ 11 ^iTTc^ T̂TWT 4 ^ ^ 11 3 

^ 4 1 ^ ^ STTT ^ ^ W ^ ^̂TcRT JTtJM^ cRcTT 11 # 

^ , f^nr ter , a r ^ r[?TiT^ HI#Tqt # ? cRcfe ^ 

f̂TTcTf % ^Jlf^ qcfjit îTTcfr 11 ^TT -̂RT ?HcRT a^n^FT 

f ^ ĴTTTTT t l 

15-20 H?fr^ f^f% ^ 1 ^ ^ HT?T ̂ jftlcR f^f^ 

1^ ^JTMI CRT M^MH cbcdlH^Hi ^ ^m ĴTTrfT 11 ^TTc^ 

OTT̂ M 5 ^ ift 11 ;:FfT̂  cl^ c|c^ ^Nnt 495-660 ^ rf 

fcrf^ t 3ffT ^§^ 4.8 ^ 11 5̂TM W^ A 13^ cR^ 

%f^ f ^ T ^ PlH^cb ^ [^-^I^cb t^T^I^ CRT m ^ 

SRcTTti TTg? ĴT̂  ^ ?̂nĉ  ^ FTT^ M f ^ SR^ 

M^^JTT^%^?I^^IcIcRcfra;^tl M^MH T̂T̂ <[U|dill 

viMlMRdd ^ ^ # f ^ [̂IclT t l 5fcn?f̂  ^fT^f 

3 0 - 4 0 ^ ^ f ^ [ f ^ t l '%m^ y^MH 1 ^ %TT^ ^ 4 

i T ^ cRcTT 11 W\^, '^^m ^ ^ , cR^ter , W^ 

f̂ ^JTTcTT t l 

^i[ HWi^ijl CRT qcRg^ %f^ W^ qcR i|q7S 

3TM / cî ZiT ̂  R M ;3n^ 11 ITER T̂TjTT-% ^ { ^ ĴTTeT 

c|̂  McT ^ c R ^ 11 3n^ ^ etWT̂  600-800 ^ ^ 

fM%^ t ^ 3 rn t 8 ' t 11 3TMTfl[ ormriT 9 ^ ^ 

t l ĴTTeT ^ HgS- ^ ^ fMrT ^ %f^ f ^ T ^ 

PiH^cbl 3 k f^F^fep ^^ra^ CRT OT^ft^ R̂??TT t l 

f̂TT̂  ^ sraTeH TTITTt 40-70 -^ A f̂ rf̂ T 11 I ^ 

cRli^Hl^l T̂TclT ^ 5-6 ^ T ^ ST^ ^Tl^ cRT V^3M^ f ^ 

^m^rrti g ^ . z ^ , ^fMtter. ^ ofr?" 3F£T T T B M 

fH ŜTFT % ^?ff^ qcRit ĴTTĉ  t l Tm ^^ ^m>[ 

JI^n^T^ f ^ ĴlTrTT t l 

^fi:^^W^nici^Mtl^racRT^3q%T3Tf^IcRcT: cblfVll^l T̂TclTH/̂ ^̂ tf̂  ^TT ÎT /̂̂ î cT ' ^ i l ^ '̂ TT^ 

c T ? R ^ iTBf^ cRt qcRS^ % i ^ c R ^ 11 ^^JTM T̂T̂  ^ f̂ T^ f̂eR i%q)? fitcff f̂lTĉ /̂ tziT ^ fit^ îTT# 
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^ 800-1000 ^ ^ M^^ afhr 'imi s-^%\ ^ 

ĴTMf =BT Jrai^R viMl̂ Rdcd q? # ^ 7?cTT 11 ŷ ^MW 

TUTlf 40-70 ^ ^ f^ f f^ 11 5-6 1 1 ^ 5RT q^fi 

Hĉ =iH # f H ^ plcf5T y^lMH '^m ĴTlcTT 11 ^ [ ^ 

S ^ , cB^ti^H, ^ 3fk ^Pq- sf# ireferaT ?^ JI^T? 

RM^MI ' % ;jrf^ qcfiir ;5n# I" I ^n^ ^ f̂ ^efji 

^ rT^F I^ Htii^ifi cfJt qcfjS^ % f ^ viMill'l 

#fTR % m?T ̂ FTTcR qrlT^R cFRcTT 11 :?fM cl^ ̂ fsfrt 

400-500 4t % ̂  M I ^ ^fteri 7 i?r I ^FTMlflr 

6TPTFT 12 ^ Jft l l ^ r p - ^ ^ McT ^RT^ ^ ^ 

%f^ f ^ l ^ P̂HvĴĴcb ̂  Rl-r̂ f̂ cb :̂̂ Tclcpf CRT OT^ 

2fR?TTll 5 ^ 6 TT^ SRT chlRbHÎ I T̂RT ̂  ?HW 

ii^-^d qTifSR" Tĉmr qtrf •sftr 4^<^ri ^TRRT 5-6 

% OTtitTT eR% ^ TTcFTT cf j^ 11 ^ 3fMf cfj[ 

^JTMlf̂  3MFT 15 ̂  ift 11 ?̂Tt̂  ̂ Iit fe f efsflt 1000-

1600 ^ t ^ f ^ f f ^ r to f lT^Kg i f 9 i f t t l ^Tl^^^JfM 

cl^ ^ f N r f % f ^ f ^ l ^ PlH^cbl ^ f ^ r # ^ 

^̂ Jcjcfif cFT OT^ cRcTT t l ^ ĴTTcff ci5t STcTfeF 

"mr^ 70-90 i?r 11 5-6 T l ^ SRT TTcp f t ĴĉF̂TT 

MIHiidH, cb '̂RH^ .̂ ^ # 7 ^F^ ^ HWl^ill ^ 

3n# ^ q ^ ^Jn^ 11 ^TM ^ ?^ ^JTM B̂T 5raT?R 
feliJrr 3̂TRTT t l 

cfJT #T T̂TcT 11 ĴTM % i T ^ ^im ̂  ĴTRfTff̂T armFT 4 

f^ 1% effr qr?^ ^ 15 f^ ifr 11 ĴTM ^T^S" A i^fcR 

g q ^ M T T ^ ^ %fefiT ̂ jn?r % iTHr efiT ̂  •qFif 

^ qcerr F̂TT̂  11 ^JTM ŝt trcp x̂rfT ;qf ̂  x̂ncrr t ^ 

^ Mi'Sff ^ srarf^ ict̂ m ĴTICTT 11 40-60 f̂ Rzf 

clel7 qrn^FT cfJl̂  ^ TIcTT t l Hl'tMcdi ^ WcT 

# ? ^"STTI^ # r t 11 

^FfMiflr arPTFT 4 i^ ifr oft? qr?^ # 15 f^ ^ 11 

? ^ qsB qr^ 7 ^ t f^m% ̂  T̂Fff ̂  qceiT f̂FTKFieB 

^FTM fan 11 6fTci5r 3 "RFff A § M 7 f ^ ^ 11 ?^ 

^^m % irarcTFT % ( ^ 4 cRFTfHf cBT viMilVl f ^ 

ĴlTrTT t # T 5raM^ 15-25 ̂  qR l f ^ f ^ ĴTM 11 

^ mniitd'H, dui^ii l. # q t . c^^f^^r # ? QdiDi* 

q i5 f ^q^ : j nc? r11 ^HA^ T^^W^-^^^^ 

A fHcfJT MrlHH jeBm T̂RTT t l 

m Hi^dH 3cnf=^ ̂  f^rf^ ^ l̂eRW 3M11 

f ^ qcB ̂  ^ f ^ qT§4 11 ^m)[ ?̂TM1% 6MFT 

1.5 ^ ^ . îSgrf 13.5 4t afk c ^ 45 ift t l ?^ 

^̂TM c^ qf ! f f%§kcTT ̂ JTM % rM ^ ^ ^ % i t ^ 

f ^ ^ ^ cIT^ cfcWf ^ ^ =IM qsf) ^ ^rif^ 11 

^^JTIeT cfJT cM ^cRclT t #7^3=^ ^ W % q ? ^ 

mft qcJ55 cRt'^Hl^ 11 ^ ^ m T̂RRT ^ HUt 

?^T^ 5raTc?FT f ^ m̂cTT 11 JIxIM^ cl5t TTITlf 10-15 

•^ tf fiffiftr ^jg# t l # t , eftt, gcs?R 'sffr «Rr 

itcTT t l 
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ĴTMflr̂ MFT 1.5 ^ ^ t l ^3TMcf^%?M7^ 

^ qR" 7 ^ A 50 ^icRit % w% ^jfecR 6ftT ^̂ racp 

^ f ^ F T J ^ % JPTW cR% ̂ 5 ^ 7 ^ 11 M^MH % 

^ t l 5lrfe ĴTM cR ̂ i M "RFT ̂  ^ ^ 3TM CRT 

^ 11 ?̂IM c^ y^MH T [ ^ 10-20 ^ A W^ 

i t c f t t l ITO # R H . ' l ^ #RT off? ^35^ # 7 ĴTM ^ 

12 i^ ^ M ^ % iTc{7 §iic^ ^ 6fk 3.5 ift ^ftel^ #5r 

1.5 ^^ ^^gi | % ̂ H*>?li| g ? ^ S R t l ĴTMcRT#̂ TcT 

^J IM ! ^ OTmH 2 0 f ^ i f t t a f f T ^ g ^ S R ^ # ^ 2 l T t 

# 7 cFT ?t ̂ JTM 11 cRte ^ ^ ^ ^JTMlf̂  6TT̂ TFT10 f^ 

'̂ cfRcR afN" f^H'Jvl*! % ^ T ^ P l H ^ K ^ A 3̂TM 

' l ^ t l 3TM cf̂  t ? ?̂ §"fT cR 51̂  oik itcTT 11 ^3^ 

3gR % ̂ TTR ̂ cf)^ ^ cno?r Hwf^iil ĵ̂ iR HOT 1 ^ qr 

l l ^ ^ ^ îTMf cfJT M^HH tor cbll^HI^I ^ni t ^ 

^ ^Jrf^ cfcRit ĴTTĉ  11 ^TM ^ ?BHRT PTcn̂FT 

mm 
^ q̂ R ̂  ^ t f^m% ̂ETRT ĤRT cRtt JTOf^ 

Hfit 67TcRf% c f ^ 11 ^ ^cfj f^F^fefJ 5k # ? Hfit 

wm s k 1 ^ 11 5fgii s k Hî  epnf 4,000^ 6,ooo 

^ ^ #cr ¥t# 11 ^ §TraT skf % # ^ =iTt ̂  5-6 

^ 11 f^F^feR §-FTM ^ ^ wr^^ 600-900 CR^ 

ePTT^TT^tl cf?[zf c^ WTT efk OTmn Ofk Skf H^ 

cisfT^ a r f e ^«IR % 3T^cp ]gt^ 11 ^ r j k ^ W T 

fsfĴ T m̂?TT t ofk Sf̂TT̂FT ^1^ ^Tl^lt 70-90 4t A M ^ 

# # l l 5 l r ^ # c r % f ^ 5 - 6 # c T ^ t l î TTfeiT, 

g^ # f ^ . g ^ efk z ^ orrî  wit Hwl̂ iii ^ 
^Jfkq STFcT ftcft 11 STEfTcH cRM ̂ I W ^ «37^ ?Tcp 

^ ^ ^ i W l t 100^ 1 5 0 i f t % ^ ^ ^ t l f ^ H R T 

q r O T T ^ c f r f t ^ t l ctM Hl̂  WIT # T eTFTTfT ^^M 

ÎcRcTT t l I5tt ^TFR ^eR#ft % ^ ^ fef)^ 

w'^iM" §djfMt HRt g k % W ^ OT^ cR# 11 

l -2 i l^SRTIT?Tf^^#cr^7cfKTTt l 40-60 i f t c t 

TJITTt ^ ?ecfiT M^MH f ^ ĴTlrTT 11 W^' ^ ' 

Z ^ , HR^tf^^ Onf̂  ̂  Htil^ill ^ ^ # q ^ ^ 

ZmW^: ^ T ^ 6lt f l fc fM^ OTRFT % ?̂fM 

11 ? ^ ^Sqfr. f̂ ra?fT Ofk ^ TT^^ ̂ iflcT ^IR "qPT 

i tm t l ^?!M % OMFT % 01 [̂HR ĴTM q i l ^ 

ĴTMT^ 3TRFT fcrfcW I t ^ 11 cffe TT;;̂  c}̂  ;JiMTf̂  

37FfFT 1.5 ̂  2.5 ^ Jft ^ i M ^ itcTT 11 ĴTM % 

% f ^ ^ . ^ ^ c^nr^ i5^%^ ftei CRT ̂ 3q#T 

«3ff237 ^ CRT viMill'l cRr[T 11 ĴTT̂  c^ ^ fkfcT 

% f ^ ^ c;̂  ̂ ^ W qT^ ̂  ^ f^^f^cb t̂ T̂ cR ?M 

TRft ^ cTTT ^ 11 ?^ f̂TT^ # #̂cTT #T . f ^ ^ , 

# t . gwR, ^^ItRcf, g f ^ , TJk i%§TH. cR<iî T ,̂ 

^M\<L^, i^tfTfM, ^43M1M1^^^ . OTifer^T onf^ ̂ r̂ Rlt 

^JTTcfttl H ^ ^ fecRT M^MH t̂cTT 11 
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894 f̂ Picblii -^ % Mc^ ^JM^ 

jraicT i^ifer ^iqRT q r f ^ q r M ^ r cFT w i T i ? ^ 

A\ T̂JfN" ^ c ! ^ sNt # rTRT SIFT cpr 5raT¥ 3 ^ 

%folTT flr?tM ^ m̂cTT I" I ^ ^TFM, ^Ssft^ Ofk 

^ ^§T ft r̂nirqT oftr ftq^ CRT fM^icf^ ^s^w^ w{ 
i t ^JflTTTTTl 

% Hlf̂ d̂ H % { ^ f̂ Picblil ^ 1994 ^ 1998 rRfJ ĉfj 

gM ^%^ratcrci^3T^i*^Picblij%#iik5iRf^ 

3T^n^ ^ t , ^ qr 5siR ^ ^FT11 frTf̂ rafJtq" ^ % 

f)P)chk. 682559, W7W 

q i ^ OT̂ ZRR f;T ^̂ THf q r f ^ SIT I 

WS%FclT cTcT f̂JT qpft ?#?T % 3̂T̂ 7̂R- c^cpift̂  tfT 

^ ^ ^ H T ^ vJicdHH ^ qm f̂ mcfJT S H M e r g ^ 

^r#?R^, f^fcR^ afir ĴTTfclR^m # q̂ cTT 11 3Ti^§T 

M^ n̂frT ^W crlciuidl ^ 25 ^ 'ft ^ rlcfj ci5t ^[^WW 

t l q ? ^ ^ = « T R q r ^ J M " s ^ q ? ^ ^ % i f l H q ^ ^ 

arUicBrfq 0.65 ift ?̂pr % < /̂?tv/w % ^«rR % ^JT^ =^ 

q i ^ ĴcjR q7 .wf^ t , ^ 0.25 ^ 1.75 ^ ^ 

f̂ ff̂ l̂ M tacft 11 qM 1 ^ #^T qcf, qM ̂  47.2 

^ 380.4 f^ifr#m?T«Jtl 

f#?S7rws^cn^ F̂siR ^ gsqr f^nnq % ^?^2iqq 
%f^ f ^ fe ^̂ mPfcT f ^ I 40% ^5#=f5%ffH§' 

q M ^ , qjcR ^JR^ # aft? q̂F̂BT #JT ^ T ^ ff ^ 

q ^ I # . 2777(7 sjjT goqq f^mr ^ ^ q̂ R)r #5T 

^ ^ ^ m i \ ?H^ q5?R ?t# q # ^ I ^^flR^i^ 

\^tm^ Srfcli^ 7.24 TIT / ^q^ «JT 31^ f̂  t ^ / ? ^ ^ 

^ dffM^% sm^V. 1.18 3ftT 1.59 TIT l^qij «IT TW^ 

r̂SFlclT ^ !̂ /?<V̂ Vy H^ ^ S ^ SWcTT ĴHFT̂  fer ^ 

# ^ c R t f ^ / T ^ ^ s q ^ e i T ^ ^ ^ T t f ^ %qTi 5r«R^ 
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^ ^ ^f^ 5 ? 3 ^ (70 ̂  92%) 8ft I ^ f ^ <SM^^ 

^ % ^ K # f t CRT ^§T itrT i q ^ I 

qftf^«Tfrr 3 fk cFT H^IMil SRT 1993 ^ OUTsT ^ , 

^hftci 3ft7 5I^IM M r ^ % f ^ 31NlPld q c f ^ T T ^ 

^ Tftaft^ f îf^ram, CIH'IIMUI. f̂rftci at^ ^ "^§T^M 

' ^ " % ^ ^ orf̂ f̂sTR # 7 ^JFRTraR^ ^ ^flft^ CRT 

f^RFft qr % F̂Rcf)[ft wi[j^c^ ^ t . i^^n ^^ qf̂ 7?FT 

# J ^ ^ at^ ^ #??1^ f ^ ĴTRT ^nf^ I ^^Jpft̂  

cftiff #? " f^rsnfM ^ 5P3R^. "iTN^. JT^Mt. qtH7 

OTf^ % ^ # ^ % M CRT H??^ 1̂̂ ?"JT ^H^HI tnfliT I 

^ j f t f^ rlRT % W ^ viMiicW f ^ ^ cJT^ #5ff cfJT 

H I c ^ R l F T t l ci|p)|[^cb FgS^§TM3ft CRT 0#SJc?T 

^ ^TR^ q? vStr ^ l ^ f ^ HT^ ^ 3̂ftfl[cT ^cM # 

^sq^rf^ qr orrf^ 11 F|2̂ 9TTcTToft A m^t^ ^ 

^TH-^ ' l fc l ^<rl<^c(|c^ t l f M ^ ch<HT̂ M|[î l ĴTlfrT % 

5IT«ft^ % r ^ aT=TT«IT ^ ^ WfcT i t ^S^^^ ^ITU ^ 

^fTqrtl m- " i f t ^^5^HRc^^5^T^qroT^ f^^ 

T̂cRcTT t eff? ^ qrRfMrfclft % ^ScnT-̂ RT^ "ift H M HR 

Wf^ 11 # . f^chlf^f^H % ^THl^ ^ HlfpRtOTTc^, 

% 3 . ^sftcPJ 3TTf̂  f t r f ^ îcRT7 % imift CRT ^^jcddliiui 

3q#fT f%m Tim 11 ft^T-ift ? t f ^ cift 3 T f ^ qrSTT 

^ F̂JcT̂  ^ j f ^ m ^ a r r ^ CRT m^ a r l ^ f ^ 

^^ ^ ortefsmciT IHRPT^^TCRT ^ k ^ OTW^ 

«3fl7 cRq (sitftc^l t l cj^HH ^ ^ 3 ^ A ^ 3 ^ ^ % cft^ 

f ^ r f ^ HiilviH CRT ^Mill'l cR7% ^TclMrT ^ H I ^ C ^ I ĴTlfrr 

c R t ^ I T ^ % ^ ^ ^ ^ # . F<rlchlf2{^H % ^ 3 M ^ ^ 

?̂ZT [̂nT % f ^ aTTcT̂ iTcR ^ t f ^ ^ cfft ^ q q ^ 

6TR 6TT? % HU^MH ^ ^ % ^ ^ ^IT^ ^ C R H I ^ 

^ 0 T ^ ? 1 ^ f % ^ l H R t # ^ ^ 1.12.97 cTTt f^ tTcf j 

eft. ^n f ^ % grTT4 Mi[kcR q i ^ ^̂f ^RT 4 ^ W f ^ r 

^Tprrrl < M R H Aqf^RT-tlf^^i'tl'^RtPiniRd 

dii^HUi$RiH w^ % ^ 4 f ^ I ^ ^ H^̂ ibr 

^ f ^ 7 ^ ^fepr TtfHrf cfJt ivIlRrdcb # f M ^ ^ 

^ ^^ft (250 mjz), ^f^ (10 m/z) ^ T 

^qRT^Rt^^ (5 TTT/Z) ^ PlQFcId 200 eft. H ^ ^ ^ 

% §icwicbK % ^ qRciBd f ^ # 7 qcR ^\i^\^ 
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^ er̂ FT fl HciflfrT i%m ark q̂ p qî TT f̂t 

^ 3T^FT ^ HcrMrT ^F^lt^TT :?TTfrf ^ H T ^ f ^ 

34?cf5 ^: 1 : Ĵ lTyq̂ f̂t ii]^f\ (250 lUlZ), tj;f^Tr 

(iom/3) aftr g^RT#a^ (5 m/z) 

^5^ W. 2: ^ 7 I# (250 Wjz), ^f^ (lO TIT/3) 

oflT ĵqTCHkTcfe (5 TIT/Z) 
^ 5 4 W H : 3 : ê Hlf̂ NH m^ (lOO ^/Z), ?jf^ 

(5 m/3) <3fk ^jqrr^tH^ (20 TH/Z) 
350 eft. Srrf^ % ^^R îcWIcbK qq̂  OTR ^ 

M ^ q^sFT ^MT^ ^ I 200 ^ . Pî tjRd # ^ 

# T Ĵ̂ TcfJ '̂-MIVTIHT C}̂  ̂ leT f ^ I 5lfrf f^ c?ft Rpft 

^ T T c j 7 c i ^ ^ q 7 # T ^ ' ^ TtfH^f ^ ST?r f ^ I 

cgcT ̂ IR qftST^ ^MT^ ?̂  I qcf7qftSFT9 ^ 12 

f ^ cTcfj c?i1^ STTI # T Weft q ^ M'ydcb % W ^ 

3q#iT f%^ ^ m)^^ ^ ^ f ^ ^ ci?l- vicMKH ^ 

arfllcScTfT ?ftl 

qftsT^ % ^ITH qf^§T crrq 26.0" ^ 37.5" c 

wm^ 29.2 ^ 43.6 ^ ^ ^ oft? ^ q^ 8.3 ^ 9.2 

T t f ^ vir̂ lKH CMI^CHI C^§T T̂̂ RCTT q? OTlf^ 

wt̂  % cRTT̂  #fT f ^ r i ^ fciTf ^ # ^ ml^cbi ^ 

Piî fcid CHI^CHI C§ ^^I'iH ^ ^ # a r^zR^ f^ 

?TTI ^ W# g ^ flijl^cb # vidlMH Orf^ ?TT I 

C|4HH ^f[W\ '^ f t ^ f M TT̂  277 / f^ eft 

3rqT^ ^ qftar^ % f^nsfi;^ ̂  oT^c^ 11 î'l̂ ^efl 

Weft % ^ I ^ ^ Weft % 5I#fT cR^ q? !?TcT ̂ J£EI 

îcMKH 57 %T Weft cĵ f cMl^edl oft? ? t f ^ f % 

3̂ cI?T^ ^3rqi^ %fe[tr ^fllcT f f e cRcIT 11 ^ ^ ^ 

# T Weft t^T^wft Weft ^ <S^^ cOT cTR cj^ ^ 11 

^ ^ ^ ? 7 ^ Hlfr^chl dJ^iJM mm, cfMw - 682 014 

^^Tlte HW[eii|1 "3J^" ^ " ^ c ^ " T̂R ^ 

CJTT# ĴTTcft 11 ?̂ Tcl̂  ^̂ eiT%I T̂T̂  HBel^ 11 m^ 

HlfcWcl̂  ^ ?̂TcpT illJMH H ? r ^ t | . ^^TTM ^ 

m7?r ^ 5 ^ qieFT mszfcnoff q? 5IW?T T̂en 11 

^ vicMNH ̂£137 51 feFT OT̂ qicT q? f M ^^ 6THT^ 

M^^dl cl̂  # ? q? 2 ifk? ^ O l f ^ eNnf clTeft JTRT 

cBel̂ oft c?̂  f^cf^ # ? T̂T?#T rl^f # ^ feffT 

OT̂ qirf c^ ^ cRfiTH OT̂ ZR̂  ^^r^ ?t̂RFJ #TT I 

HWiejil! fefq fe, ^ i l ie i ' ld l , î cbfeî ldl #T 

f ^ f l r q ^ ^ ^ f ^ f l t f l ^ T c T T f ^ W F f t l l f e F T ^ 
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HWf̂ iil" ^ Ĵ̂ ^̂ f̂̂FTcTT % #T JJcT ^ I : (c?̂ ) ^ 

^ i j ^Rw l w r̂mRT F R R 11 (^) gg^^iiraMdi 

l i 

yn̂ cMiciH <s\^ ^ i i f ^ ^ % ̂  Hwl̂ î l qr <Hrf^ 

^JTT^tl cf^rt^ % OT̂ T̂R F^ ^ afr?- ^gcft ^ 

^i^i^Mdi #?" f ^ f^rq4^ R<£iiAciiĉ  t i ^ anl^ 

afiT ^. f^^mzw^ g^r^rqr^ ^ifp aft? i ^ MRCIĈ H 

% ^ ^ Aî flcbl % ̂ ^ -mi{ ^ 1995 ^ f̂ RT̂ iT ?̂T 

f ^ T T q r t l ?̂?7??7" / ^ ^ ^ # ^3c^ ^ cic^chlî cb 

^i l i^Mdl Rqt€ ^ 11 f ^ ^ i^f^-^y^dH 'IddIdH, 

^i\m^^f^\ ? ^ a i ^ H R ^ f e F T ^ i T s i M ^ 

^cF^^mcTTlf^m^TR^^illciJIdl <<5lAcl|(ril 

H s f M ^ 1 ^ ^ ^ 11 ^. mf^, f. HM^iRchH 

d^MlRlfh)^ c^^H^lci/dH ^ ^ HRT ^ ^ RT f%^ 

TT̂  f^SFT % Ol̂ HR ^ ^ ^ 11 

M*wicHcb ^HH i iM cR 'SkT'i ^qm aft? LIRMCW 

aft? -[MMIMMH ^ ^ t l ^ MRMCW a f t ? ^ ^ ^ 

^i[riiil" q? f ^ Tj^ ar̂ zT̂ H ^^ ^̂«nfcfcT cf^^ I f^ 

^ HRTaff ^ f ^ f^iq4^ ^ ^ t l ^ ^ 

^ i j i ^ J ^ f. 7̂̂ /?5̂ q? v̂ MHH 3f|? cft̂ m SRT 1993-

94 % ̂ t^R i ^ 7]^ ar̂ zpR % •arjHR qcRs ̂  (ct̂ ) 

qRqcw ai^§T^ ci5t TRT ^ i s fM (w) ^ : f̂ cbRid 

^ HWi^ill aft? (TT) feFT ̂  MRCICIH tt̂ ciTcft Htil^ill 

MTFJt l ^ f ^ MRCJCIH 4-7 ^ c§ arr^ c^ 

HT^aff q? cfFWfT 2 % ^ § i tm 11 arcr: w 

ar î̂ T^ "̂ t ̂  ^̂ nftRT cfRcTT t f^ ^ ^ ĵnfrf % cp 

^ R ^ ^ # f ^ f^iq^k itcTT 11 

feFT MRcT f ^ ^ aft? 1920 at? 2630 f^ i t 
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% ^ ^ ^^\i ^m^^\^ cR^ f, cfif^ (^.3) 

/ . HHcllRchH (H.2) 3ft7 'ft. ef/f^^}(i/dH (^.3) ^ 

f. aiR-ii %• ^ oflr qRT^ cST f ^ orgqiw 2:1, 

f. HM'^lRchH 'Sfk # . cilRn^ldldH m 2:1 ^ 

^TMI cRff^ % ^rgmr incfT^ # f̂̂ tcfj MRHCWCII 

# 20.3.1991 c^ v3̂ cJdRd 2360 f^ 4t ^ c ^ offT 

300 f^ ir % / . cTlf^^ HT^ 1990 ^ cb^lc^HI^ 

^ qcfjit TT t̂ 2410 f^ ^ cg^ ^^n f v3fh?" 250 f^ JTT 

% '#. cilpH^lc^IdH ^ MRM'+CI JTRT i t ^ cJit ^ 

l : lF t cT r t l STR Pf 1 ^ qRclcJH llcTT 11 ĤcfTT 

^(il^^ui % f ^ ^ OlHlil^!^ 5fB^ ?r3Z ^ %5I^ J7RT 

JTSofr ^rg? 1̂  ^?f# t ^ ^ ^ # f t 357^ 11 3pr 

5MH cfR^ t eft yfr i^iH ^ f̂Mcft ?tcft t . ^ ^?1^ 

r R ^ HWl̂ ilT % HFT^ ^ ?t# t l ^ ^ HKT 

j T ^ f ^ % f ^ n ^ arfMtfcfricTT ^ #?• OT^rf^ff^ 

% f ^ f ^ R ^ ^ ^ fcTfJ OT̂ qicT 4 MR^rld f t 

Wn^ t l 

îcmr ̂  ^3q?[f̂  ^ w ^T% ̂  t f% ̂  m̂fcT HfR<T̂  

f ^ MRCICIH qf cCT jmicT 

^ W qiRMrfcl^t T̂̂ cfjf ^ ^ 5niTf^ ftcTT 11 FTT t̂ 

qiM^icfci^t % TT^ ^rp- # 71^ m # iTsfM # 

aft? HW?^ f̂T??Tf % GT^̂ IFjt M ^ ^ ĤfRT f t # 

37geRcC[f?mR ft^lcRcITll 

f ^ HRCICIH % !TRf^ ^TTOrt q? ^Z^ 5RT ^ 

511^ MRcbc^H|l| MWlf^d c|̂  T j ^ t - (1) "^c|cd4^^d 

^T^qt^^RT" aft? (2) "Ht̂ ZfcT c f j ^ f l f c M ^ " I 

qic^ % afj^TR fePT f^iq4^ ^ ^ ^ '\^^X\^\<M^ 

OTFTFT oft? arrg q? q | ^ q? 3TR^ itrfT 11 ^ 

?Tfqt^f^ ^ r̂ĝ TR ^#icit ĵfrirT ^ f ^ f^R4^ 

q i R M M ^ l t r T T t ^ ^ T S c f t ^ ^ ^ c f J t P l c b M ^ 

% ^RiJIH % W ^ slit 'TRT MwRHill' ̂  # tTcl? cfJT feFT 

f^fq4^ itrlT 11 

^ ^ q^5fM A feFT f^iq^^I ^ it^ciT^ §Tft? -

W^ ^f^T^ §fT^ ^ t f% arflicRi§T ^yii^^rfft ^nfrr 

W^ I f̂ Fra t̂ 5Î §TT?fT A qWR ^ f̂ R̂ SFT aTRTF 

# Hg^ ^p^^^^TT^ aft? vrid^cj^iraraff cî  ^^^rq^ 

an̂ - A cfî rar aft? aiM'cbiRch Hwieiiil' % aTrf:yiRi(^ 

aft? qiscft â JTR cî  a r r j ^ i f ^ q? ar̂ zp r̂ [̂ cbf̂ d 

f ^ ^ ? i T l l q? "^Mf tmsr5^ f ^q?a r ta^ jT 
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Hf̂  T̂SÎ R cRl% f̂ HTT̂  t l ^ i ^ ^ rg^ Mwlelî l 

c^ ^?n^ l l 

n^Pl=bli| #JT ^ 2.9.1997 ^ W^ OTl̂ n#H % 

^roflcr cR% 50ofr y r f ^ % tef j^ qi^R fe^l ^ 

68,57 ofiT 45 f^ i^ f ^ im^ ^ ^ I mm ^c^ % 

T ^ 3#rfM ^ Hi#Rf ^ teM I wmFRfqi 

# ^ Ĵisf M ^ CRT on^m ^ ^ ^ t . cit ^ ^ 

ĴnfrT % feM ^ ^ ^ fecTT^ ?̂  I W^^ ^ ^ ^ 

# T f^ ^ 10-15 TF|)%^ ^ ? M 5Rt ^ ^ I 

TTcp T#^ % ^ i ^ Ht^n^ i r o f ^ 85,75 #;[• 63 f^ 

f^ ^ eisnt cî  HR^n^ iTO^ f s i ^ f̂ TcR^ ^ ^ 

#Er ^ f q ^̂JcBTZ ĉ  cf̂RtJT ̂  7]^ § cfTH ^ ^ ^ ^ I 

3F1^ ^ ^ cfTĉ  ^ HBi iM ^ fOT§T: 90 c^85 f^ # 

qTc^ ĉ  82 f ^ ĉ  ^T^ ̂  24.11.97 cfit q ? # 

^ 2-3 M q i ^ ^ mS^iA\ ^ ^ ^ M^ ^ ^ 

^ HR^ 'ST̂ TRT ̂  "T^ ?ft I f ^ ^ cgS «(% t l 

M^ I 

^iwi^ofmift^ZTRTc^^ I^qcSR^f^Rc^^ ia i# 

est c p ^ i t ^ =̂  ̂  ^ l ^ P t ^ =̂  ̂ R sfe i ^ 

?n I 

di^^HH c^6n^B^6lf^PRk=f^'Tc«R'^f^rcfJM 

cRl PlHpuld 7 ^ f ^ I tcp ̂  135^ cTRT̂  c^ gftmr 

^ 0#cf5T§T 51^?T TtcR^ c^f^ % cfit c?^ §fte ^ 

# 5 f ^ nm I 

^ il^tcfj ĉ  ̂  f ^ , #!3t , qR?$fcp §Tft? S ^ 

HTHSfT 1 t̂cf) Hm ĉ  ̂ Sq^ ITFT, f ^ ^ ^ ĉ  f^lcR 

^ 25 ̂ ' f t qiTTf ĉ  % =̂  5̂?TT ^ i t ^ OTTcTT f̂n?n 

cRR^ # f t qRT ̂ iM ĉ  ^? I cg^McR ScT ^ TIM 

# ^ 7 1 T I 
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5T«Wr JTSFFT ĉ  12 f ^ 6[R- ^ ^R q^JR^ 

f-STT I 5 R ^ CRT W\^ m^M 4^ f̂ T̂ R «TT ̂ I ^ Blit 

^ c f e c f ^ q f r r # ^iMcT ^ ^ I ̂ 3Hf^ TTm cRf 

# 7 cfrr ^ fR ^ ^ ^ f ^ ^ ^cF ̂  I 

flT 3ff^ ,3i5 cf>crc[ c^ cfJTẐ  i q ^ eft ̂ ^ ^ >3f3f cBt 

f^ ll^f^Rzf c^m^^cftqreRrff^iq^af^gE: 

f?TRT?R#l I 

3TFr JTJFrr ̂  ^ ĤRTT I ^ I ? ^ ^ . ^cp H t̂̂  

i R ^ 1 

898 flf^^JF ^ tTcf?'S?^ ^ i f ^ c^ ? t o 

RlRî M % f̂ fcR3 v3l[̂ Hlî ci<| ^ 31.8.1998 cfit 

tTc^lrteqrT =St rl^q^ fT ^WfR ff̂ 3TRf ^ qcf7 rf3 

T̂T̂WT ^ ( ^ STTI 5Bc^ eNn^ 250 ^ 5% «Jt I ^ 

§TftT q r c ^ ^ ^ %f^ ?^TM ^ q r # 13 ^ 

% îTcT tjw iR Tj^ I 

?^T^ §TTflf^ iTFR ^ Jff ^ # t 5RgcT 11 

cg^ cfsflf 250 

Rtsjnr ^ cJi'dfes* cigr 41 

JlfqW ^ aiM % TTW rra=J 35 

jifsnTT ^ arf^ % 3 ^ f ^ § H cicp 52 

3ft?TTTr ^ Tp- q ^ c1^ 169 

WT^ ÎfBcTT ^ q ^ cfH' ̂ if^r 38 

7j^ iT?ZT cTcf7 qqfrr cRT WET 86 

sfTift ciJMT qr q ^ ^^ c f ^ 29 
3TRTft ci?f5?lT q r q ^ cĵ t cfRlf 42 

q ^ % ̂ Twff % ̂  cj^ ̂  58 

q ^ % f^?"R q? ^ftiri 33 

i j ^ q ^ 3TWR q? ^Nn^ 35 

^ q^i cî  7 i # ^fcfî  41 

^sm f^wf % arrr ?Tcf) ^rf^ c^ ^mi 49 

f ^ ^nt^ % cfĵ  qr 3rf^ cî  ĉ rari 36 

Tĵ  % ^ qr §"FftT ̂  3Tf^§T ^f^ 39 

T]̂  % ^ ^ §1% cî  q i ^ 18 

3 ^ T^ q^ §Tik ^ qiTit 45 

' 3 ^ 'iyr q? §T^ ̂  T[i7if 40 

311RI % ^ qr §T^ ci5t 7 T ^ 35 

3 I ^ f ^ % 3 T T T ^ ^ q ^ c T c F 163 

ŝqft ig si?f m\i 27 

arqf f^ Slot oPdf 25 

afmcRT^qm 3 

^JR^-?n eftr ^ % ̂  ?I^ f^ 24 

fefq ^ 

T̂R (f^ TIT ^) 150 

# ? c^ ^fwrt 2270 

^«jqtn ^ ^Pnt 35 

# ITiT IK}̂  3TR «nf % f^f^rW 3T^^qR cfe, fc f f^ % 

^^\\i\<A, ^. Jl^, ^ . ^ f c ^ ofr? q . i^ . TF?R cj?t f̂ ff̂  I 
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899 qicf̂  ^ ^ q r eM^FTcpq ^ # 7 qipfR 

•arcfFHcgeFr ^ % n '̂STRf ^ 20.3.1998 =1̂  qcf̂  

^ IM I ^̂TcRT " ^ 200 f% m ?Trl §T^ ^ cB^ ^ 

^ ?Jt I qcf7 ̂  W^ WJ ^ 30.8.98 cfTf ^ ^ 

37^R^ ^ ^ i:riT q ^ 61R ^ n ^ ^ ^ qmr I ^^ 

^ ^ 5Rgfr l i 

cgcT^Nnf 245 

a r f ^ ci^ eNnt 35 

^m cj^ T^rf 18 

^?H c}?r rfferi 24 

?J?:FT % ̂ m 1^ ^ 5R clef) 160 

^ cf7 ^ 1 ^ ^ ^5FHli# fe?" cIcF 121 

ĴFFT ̂ ^ T ' T I ^ T ^ ^ E T c ^ ^ 33 

3̂117 ant ^ 

281 

40 

18 

24 

160 

5it?M ^ f̂TcT fesT ĴyT ?TiF 

164 

126 

^ 

60 

30 

54 

200 f% TIT 220 f̂  JIT 

^ ^ ^ -3TR on? % ̂ m^ M\^ %^. % q ^ %pq % 

tT.#.#. fltcFĴ , ITJT. s R ^ 5 ^ . Ofrr IT̂ T. 7F5R cl5t M ^ I 

900 ter % chlĉ criH r[z qr q M n ^ i ^ 

cblcl̂ M % 6T?Ttcf5T ̂  ^ 5 fekr 1998 ̂  qsfj 

5it?TTJT̂  clidfes^ cT=f7 

;it?TT3T ̂  3TM ^^U\^\cf^ 

5it«TTTT ̂  Orf^ % aw M?T^ rIcfJ 

Rt?TTTT ̂  T^ T ^ ?TcfJ 

am f^§FT ^ arlt? c^ ^ N T ^ 

•5? % ^ n ^ ̂  9TftT ^ ^ftelt 

7p % WT ^ ?T^ ^ ^ T I ^ 

^ "m^ ^ ?Tft7 ^ ^ f T ^ 

a f e ^ R̂TTT 4 §T^ ^ niTT^ 

a f e CRT STRT 

^^T^sft fesT ̂  TĴ  rI=P c^ ^ 

^sqfr ?g %qcp TnTT ̂ ^ c ^ ^ W I T 

259 

34 

35 

57 

182 

35 

25 

20 

40 

42 

50 

28 

29 

29 

4 

26 

24 

24 

150% m 

^ qiT trq^ aTR an? % f^ri^RH a r ^ i n ^ cfe, M^^JFT % 
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; 

^ ^ 30-10-1998 eRtqWfOT^ I ^ ^ ^ ^ 
14.3 Jfr 3lt7 "qR cTrmrr 13 z^ gjTl ^ ^ p ^ | f 

902 "m^%^T15f^5fM^TRmR^rfRT#T 

i^l^HiMw PiiiHi^ifiK t̂cm t̂ l i ^ t ^ 5^if^ 

cRf qM ̂  ^rf^ ^ it^ 11 i^'di^^iM t3cw<^ 

% ^ fcf^?Fff % cRR^ c B ^ c f j ^ t f f ^ ^ ^3T f^ ^ r 

^ ^ ?Fr ̂  i ^ 11 OTt^^f^mf^. i^l^HiR^^ 
^ ^T^r cr§T % q i E ^ l ^ ^ % ^ ^ #?• ̂ ^ ^ 

t l a f c i c p f ^ q M ^ ^ ^ § ^ ^ ^ 1 1 ^ i ^ 

?^ ^ 7 ^ ̂  ^ % T̂R" ̂  ^ 3?T?r i t ^ 11 «f5^ 

^J IT^ t l W qcfj 5tcRR CRT ^ T # ^ ^H^cMKH t l 

3Tcp§t^ ft^ qr •»% ̂ W M wi'il^ciH, fr^js^^^ 

f^^ t ! 

qjclf 131^ ^ T̂̂ RTT f̂ WRTT q̂ cTT 11 ^ ^nfcT % cf^ 

^ ^ iftlTfff IT 5 f ^ ĴTTc?ff ^ W 3n t 11 # T , 

W l , S; 3ftT c f ^ c f ^ H?T ^ % ^ T ^ cf̂  m ^ 

f^. 11 ^ r!T7T HBeft /c '̂/Q? /̂ mk^^ ^ 

'3TrRFHnif?r g ^ ^ 5C|TC;T qc^RT 2P ̂  7 ^ I , OT^ 

^. ^ 3TT '̂ 11 m"ti!<;uMii! UH^cJ'HcH ^ q-TR^ ? ^ 
j i 

'5J3TI ̂  ciTcUf 6TTRR M r 11 cTSrif^ # ^ f^R^ t i 

FiJS- "Jpf ^ HT?IF^ t f̂ FT '̂" f^ra^^.^tf?[rri M ^ 

§TftT clot ̂ sgit 

>3T^ig c^^Nrt 

14.3 -^ 

2.30" i^ 

2.30 ^ 

2.17 # 

# ^ ^ 'STR 3TTf % T^Nckbl̂  ^ % ^ % %. ̂  #sit 

§-FPT ?t IR^^J ^ M 11 OT^NTT % 3T̂ ?TR cB^ 

^^ ^W^ ^ ^ 5̂fJ T ^ dKIHWc^ 3rq?r I ^ 11 

5T«R w? ipT ^ q # f ^ a f f ^ g ^ 5i5t ?T7f f^fcfif^ 

i\^ 11 -3^ f^ ;̂fT%g % T̂̂TT̂  % f ^ WT ^ ^ 

% c f J T ? n T | ^ c f 5 ^ c l5 f^ 1 1 ^ c B t ^ 3TTTt T:Tcf̂  q k 

^^?T^ ^ ^ ^ ^ f^cbRld i t ^ 11 ^ ^ T ^ c p r 

%ci?T # ^ "fJT ft it^ t, ^ fjn^ irr̂  §j# w^ ^^ 
1 1 cBR- PleblslK ^ r I R - ^ ^ c l H I T:Tcfj ^ 7 ? ^ VWcftM 

g ^ ^ t , cBt % l̂cT q m ^ 11 g^^JcR t g ^ % f ^ 

^TT#cT i ^ Tj^ ̂  ^ 1 ^ ^ %cler f t S f ^ cBT ?ITl 

W F T ^ ^ c K M I ^ i l M % JĴ TM qr«Rt % # ^ ^ 

w. ̂ ^ciMi (7?̂ #77- mfM^ m m^ ^m ^ \ 
i^^li^^H P̂̂ cb« 5f̂  Hrauuidiii qm ̂  ft ft^ 11 
#^Tisqq^^iR#T^:^jJicn^ ^^^t^cf^ ?f^cm 

%r # ? - ^ ^ ^ ^ f t c f r t l ?^7TT^[^q^% 
cFTT^^^y<dicb< cbc^ici^^wAf^ra^11 qtt 
s ^ ^ T ^ ^ 1 9 7 6 ^ ^ t T r % ^ ^ ' 4 t a T f l 4 c R ^ T ^ 

c f J T ^ f ^ m s i T l ^ trr Hl̂  dKHtic^ i l l # ^JJRI^ 

^ e f p c P T ^ I lif^Hlhi^ m^m"^ ^H^^ '̂HclH % 

cRTT̂  -JJ^ ̂ TiTR ^ ^ I Pjcbl^lH ^ HT#cT / . T̂TW??' 

^ T:rcf? cRt 15: ^ ^ I 

# q̂T TTCn >3nT enf % ^feptf^ erfjrctR %^, -̂ Î cblRn % 

Ri tu i rhed i y i3r-- K.J. mzries-
P.3. Kx 1603, TatapuraiT: P.;.. 
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