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943 PRAWN FISHERY OF CUDDALORE, NORTHERN TAMILNADU COAST, WITH SPECIAL 
REFERENCE TO LONG-TERM CHANGES 
V. Thangaraj Subramanian 
Central Marine Fisheries Research Institute, Chennai-600 006, India 

Introduction 

Prawn fishery along the east coast, in gen
eral, occurs in concentrations close to major 
estuaries and backwaters, for which varying 
sources of Information are available. Little has 
been known about the prevalent prawn re
sources along the Cauvery Delta region off 
Cuddalore despite large scale exploitation since 
the introduction of trawl fishing in the 1960s. 

Increased effort coupled with improved 
fishing efficiency would result in faster deple
tion of the resources, if fishing is restricted to 
a limited area. Thus the trawlers were forced 
to extend fishing operations gradually towards 
deeper waters and in horizontal directions. 
Consequent to such spatial shifting, changes 
in species composition and abundance were 
bound to accrue over a time, which necessi
tated periodical monitoring of the prevailing 
status of the stocks to assist management pro
grammes. In view of this, prawn fishery off 
Cuddalore was studied for 1972-'74 and 1986-
'88 and the qualitative changes between the two 
spells, along with the pattern of bathymetric 
species abundance are highlighted. 

The fishing grounds along Cuddalore-
Portonovo coast are commonly exploited by 
trawlers launched from four bases; Cuddalore 
(D.T.), Por tonovo, D e v i n a m p a t n a m a n d 
Pazhayar, among which observations were re
stricted to Cuddalore (D.T.), which was the larg
est with more Infrastructure facilities. Data on 
catch and effort for trawlers were collected 
following the common procedure of random 
sampling for two blocks of years, 1972-'74 and 
1986-'88, and processed to obtain the monthly 
and annual estimates. 

During each weekly observation day, the 
weight of total catch and of prawns were re
corded along with the effort in terms of actual 
trawling hours for a few trawlers selected at 
random. From the average values for the ob
served units, the estimates were calculated for 
the day and in turn for the month and year. 
The CPUE, expressed in kg/hr , was obtained 
for the monthly and annual values. 

Shrimp-trawl and fish-trawl 

Except a few larger out-station trawlers 
which landed the catches occasionally, the size 
of the fishing vessels regularly operating from 
this base Is about 10m length and during the 
later years two types of trawl were used , 
shrimp-trawl and fish-trawl nets for targeted 
fishing of prawns at shallow depths and fishes 
in deeper areas, respectively. These nets are 
used as an alternative choice for relatively more 
remunerative catches available in the grounds 
on a given day of fishing. The basic differences 
between the two types of nets are related to the 
length, mesh-size and the position of foot-rope 
In relation to the ground. The standard size of 
the shrimp-trawl net Is 22.3m length, with the 
mesh-size of 12- 14mm at the cod-end and about 
25 and 35mm at the middle and mouth regions 
and the fish-trawl net is 30.6m length, with the 
corresponding mesh-size of 16-18 and 40 and 
60mm. In shrimp-trawl more closely attached 
weights along the foot-rope keep pressing the 
rope of the net scraping along the ground on 
hau l ing posi t ion whe reas , more d is tan t ly 
attached weights, with floats In between In fish-
trawls allow the foot-rope lifted about 20 cm 
above the ground, while the weights hang down 
to the floor. 



TABLE 1. Details on catch, effort, CPUE and percentage in total catches of prawns kmded by trawlers at 
Cuddalore during 1972--74 and 1986-'88 

Month 

Effort 

(In lOOhr) 

April 

May 

June 

July 

August 

September 

October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

January 

February 

March 

Ann.Av.for 

37.6 

50.9 

41.0 

68.0 

18.4 

22.0 

49.8 

39.3 

62.0 

84.0 

32.8 

21.7 

35.5 

35.9 

29.2 

32.9 

25.7 

28.3 

38.6 

74.4 

73.1 

100.3 

44.7 

39.2 

72-74&'86-'88 542.7 

1972-

Catch 

(t) 

8.8 

15.4 

18.4 

25.4 

5.0 

10.0 

10.9 

6.4 

34.1 

49.9 

13.8 

3.5 

12.5 

12.4 

13.0 

16.0 

15.1 

14.4 

17.8 

30.6 

40.4 

44.5 

14.7 

5.2 

219.3 

•'74 

CPUE 

(kg/hr) 

2.34 

3.03 

4.59 

3.74 

2.72 

4.55 

2.19 

1.63 

5.50 

5.94 

4.21 

1.61 

3.75 

3.46 

4.44 

4.86 

5.88 

5.89 

4.61 

4.11 

5.53 

4.44 

3.29 

1.33 

4.04 

% 

30.1 

41.1 

32.6 

32.5 

21.2 

22.8 

14.7 

11.5 

34.3 

38.6 

25.6 

13.0 

24.8 

14.6 

26.6 

22.1 

26.9 

25.4 

26.2 

27.8 

48.0 

28.8 

13.4 

6.3 

25.4 

Effort 

(in lOOhr) 

100.4 

108.6 

94.6 

98.5 

103.3 

94.4 

103.7 

102.3 

102.6 

84.6 

88.9 

42.0 

23.4 

61.6 

92.2 

86.4 

77.9 

86.8 

60.2 

59.9 

95.1 

85.4 

54.9 

14.9 

961.1 

1986-'88 

Catch 

(t) 

18.6 

16.1 

28.5 

19.9 

170.1 

36.0 

17.5 

13.4 

14.8 

7.9 

3.9 

4.6 

22.2 

104.3 

155.7 

102.4 

46.9 

136.7 

9.9 

7.6 

36.4 

24.8 

7.5 

6.5 

506.1 

CPUE 

(kg/hr) 

1.85 

1.48 

3.03 

2.02 

16.47 

3.82 

1.68 

1.31 

1.45 

0.93 

0.44 

1.09 

9.48 

16.93 

16.89 

11.85 

6.02 

15.75 

1.65 

1.27 

3.82 

2.90 

1.37 

4.36 

5.26 

% 

21.8 

20.0 

19.2 

12.0 

37.5 

13.1 

18.3 

10.2 

11.0 

11.9 

1.2 

5.7 

47.3 

82.9 

61.6 

41.1 

23.5 

37.1 

5.4 

7.8 

18.6 

33.9 

4.8 

32.2 

24.1 

Pishing area 

The fishing area of trawler operation from 

this base is flanked by two rivers, Pennar on 

the northern and Coleroon, a major tributary 

of Cauvery, on the southern limits. The south

ern grounds are more muddy, with enormous 
silt received from the delta and the northern 
grounds are mixed more with sand. The two 
rivers present at the northern area are rain-
fed, experiencing only monsoon floods and the 
entire coastal s tretch receives a number of 



drainage canals with enormous flushes rich in 
nutr ients from the extensive paddy fields. 
Adjacent to the main fishing ground is the 
sprawling Killai Backwaters, where the numer
ous creeks and channels spread all over the 
thick mangrove forest form the sheltered nurs
ery grounds for the penaeids. 

Effort 

The number of fishing trawlers operating 
from Cuddalore (D.T) base increased consider
ably between the years 1972- '74and 1986-'88, 
despite the development of another centre, 
Pazhayar, to share fishing in these grounds. 
The annual Ashing effort (Table 1) was estimated 
at 52,750 hrs in 1972-'73 and 55,780 hrs in 
1973-'74. with an average of 54,270 hrs and 
that increased substantially to 1,12,340 hrs in 
1986-'87 and 79.870 hrs in 1987-'88, with an 
average of 96,110 hrs. Wide seasonal varia
tions of fishing activities were evident from the 
monthly fishing effort ranging between 1,840 
and 8,400 hrs in 1972-'73 and between 2,830 
and 10,030 hrs in 1973-'74 with more intensive 
fishing in December-January. The fluctuations 
were still wider during the latter years, being 
4,200-10,860 hrs in 1986-'87and 1,490-9,510 
hrs in 1987-'88, although December-January 
remained to be a more active fishing season. 
Protected harbour fecilities often a t t racted 
outstation trawlers shifting the operation to this 
base during the rough monsoon conditions. 

As the same trawlers used both shrimp-
trawl and fish-trawl nets as an alternative the 
extent of fishing efforts also varied between 
them (Table 2). Shrimp-trawls were used for 
44,370 hrs in 1986-'87 and 39,030 hrs in 1987-
'88, as against 67,970 and 40,840 hrs during 
the corresponding years for fish-trawls, the 
average being 41,700 and 54,410 hrs (43.4 : 
56.6%) by shr imp-t rawls and fish-trawls, 
respectively. Trawlers used shrimp-trawls most by 
during the post-monsoon season, December-
January, when prawn fishery was in peak and 
the fish-trawls were more of the choice during 
the warmer period, May-September. 

Fishery 

Offshore extension of fishing with the in
troduction of fish-trawls during the later years 
resulted in marked changes in species compo
sition and abundance of prawns. The annual 
prawn landings (Table 1) were 202.2t with a 
CPUE of 3.83 kg /hr in 1972-'73 and 236.6t at 
4.24 kg/hr in 1973-'74, with an annual average 
of 219.3t at 4.04 kg/hr . After a long interval, 
the same increased to 351.3t at 3.13 kg/hr in 
1986-'87 and 660.9t at 8.27 kg/hr in 1987-'88, 
giving an average of 506. It at 5.26 kg/hr . The 
monthly catches and the CPUE during the 
periods varied from 3.5 to 49 .9 t and from 1.33 
to 5.94 kg/hr during 1972-'74 and more widely 
(3.9-170. It and 1.44-16.93 kg/hr) during 1986-
'88 showing peak a b u n d a n c e a round pre-
monsoon June-September and post-monsoon 
December-January. The post-monsoon wave 
was more pronounced in 1972-'74, but reversed 
in 1986-'88 when the peak in June-September 
was more d o m i n a n t , wi th the addi t iona l 

• resources emerging in larger abundance from 
the deper area. In the a n n u a l ca tches of 
trawlers prawns constituted about 25% during 
1972-'74 but varied later from 15.2% in 1986 
to 33% in 1987-'88. 

Bathymetric abundance 

Different bath3Tnetric areas were exploited 
by shrimp-trawls and fish-trawls, the former 
being restricted to 5-30m depth opting for 
prawns, with more concentration around 8-15m 
depth, and the latter for fishes at 30-100m 
depth with higher activities in 40-65m depth. 
However, fish-trawls accounted for 70% of the 
prawns landed during 1986-'88 (Table 2-5). The 
annual prawn landings by shrimp-trawls were 
estimated as 107.7t at 2.43 kg /h r in 1986-'87 
and 193.2t at 4.95 kg /h r In 1987-'88, giving 
an average of 150.5t at 3.61 kg /hr whereas, 
fish-trawls landed 244.9t at 3.60 kg/hr in 1986-
•87 and 467.6t at 11.45 kg /h r in 1987-*88, 
averaging 356.3t at 6.55 kg /h r (Table 6). The 
abundance and the peak season for prawns also 
bathymetrically varied as shown by the catches 
of shrimp-trawls and fish-trawls. The monthly 
landings of shrimp-trawls fluctuated between 



TABLE 2a. Estimated catch in tonnes of important species of prawns in commercial landings at Cuddalore 
during 1972-'73 

Month 

Apr. 

May 

Jun. 

Jul. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

Total 

CPUE 

% 

P.indL 

1.18 

3.02 

3.94 

7.64 

1.46 

2.52 

1.41 

0.65 

25.39 

34.32 

4.45 

0.83 

82.98 

1.57 

41.40 

P.monod. 

1.04 

2.49 

2.56 

2.20 

0.28 

0.13 

0.23 

0.14 

0.64 

0.52 

0.89 

0.28 

11.4.0 

0.22 

5.60 

P. semi 

-

-

0.01 

3.97 

0.41 

0.12 

5.32 

1.16 

0.28 

0.01 

--

0.05 

11,33 

0.22 

5.60 

P.monoce. 

3.13 

5.87 

6.04 

6.08 

0.71 

0.01 

3.22 

3.12 

5.67 

2.38 

3.75 

0.53 

40.51 

0.77 

20.10 

M.dob 

2.13 

2.91 

4.18 

2.45 

1.50 

7.20 

0.66 

0.11 

1.04 

1.45 

3.34 

1.28 

28.25 

0.54 

14.00 

M.qff. 

-

-

0.02 

--

0.03 

--

0.04 

0.27 

0.40 

4.35 

--

0.03 

5.09 

0.1 

2.50 

Mpsis.spp. 

1.21 

0.85 

1.68 

1.55 

0.09 

--

0.01 

--

--

--

--

0.50 

5.41 

0.1 

2.70 

TVp.spp. 

0.01 

--

--

1.21 

0.56 

0.03 

0.01 

--

--

--

0.02 

0.05 

1.69 

0.03 

0.80 

Rsty. 

0.10 

0.01 

0.20 

-

--

--

--

0.42 

0.38 

2.26 

0.87 

0.13 

4.17 

0.08 

2.10 

P.cora. 

-

-

-

-

--

-

--

--

0.09 

3.96 

0.41 

0.01 

4.47 

0.09 

2.20 

P.max. 

--

-

0.32 

0.35 

0.01 

--

--

-

0.17 

--

--

0.20 

1.05 

0.02 

0.50 

S.crs. 

0.10 

0.23 

0.18 

0.20 

0.09 

--

--

--

0.01 

0.63 

0.08 

0.05 

1.57 

3.83 

26.50 

Total 

8.8 

15.40 

18.8 

25.4 

5.0 

10.0 

10.9 

6.4 

34.1 

49.9 

13.8 

3.5 

202.0 

--

--

TABLE 2b. Estimated catch in tonnes of important species of prawns in commercial landings at 

Cuddalore during 1973-'74 

Month 

April 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

March 

Total 

CPUE 

% 

P.indL 

1.23 

2.16 

1.70 

4.38 

2.13 

3.66 

2.91 

11.28 

25.77 

17.87 

2.34 

0.29 

75.72 

0.57 

32.00 

P.monod. 

0.49 

0.48 

1.09 

0.84 

0.08 

0.13 

0.05 

0.24 

0.32 

5.40 

2.08 

1.24 

12.43 

0.22 

5.3.0 

P.semL 

0.08 

0.19 

0.05 

0.24 

1.65 

1.31 

6.95 

3.48 

--

0.35 

0.02 

0.08 

14.40 

0.26 

6.10 

P.monoce 

1.49 

4,84 

2.88 

0.79 

2.21 

0.37 

2.49 

3.18 

0.08 

2.33 

7.86 

2.15 

30.67 

0.55 

13.00 

M.dob. 

5.06 

1.83 

0.95 

7.96 

7.68 

6.95 

4.94 

10.69 

0.36 

8.87 

0.02 

0.16 

55.47 

0.99 

23.50 

M.aff. 

1.76 

0.26 

0.03 

--

0.15 

0.08 

0.01 

1.17 

0.31 

--

--

--

3.76 

0.07 

1.60 

Mpsis.spp. 7>p.spp. 

2.03 

2.26 

5.66 

0.43 

0.39 

0.31 

0.30 

0.31 

0.06 

0.07 

0.08 

0.76 

2.56 

0.05 

1.10 

0.06 

0.29 

0.24 

0.19 

0.19 

0.4 

0.02 

--

--

0.27 

0.38 

0.47 

2.27 

0.04 

1.00 

P.stq. 

0.12 

0.01 

0.01 

0.06 

0.06 

1.02 

0.15 

0.24 

2.69 

5.77 

-

0.01 

10.55 

0.15 

4.50 

P.cora. 

--

--

--

--

--

--

--

--

10.64 

5.34 

--

--

15.98 

0.29 

6.80 

P.nmx. 

0.03 

0.07 

--

0.15 

0.29 

0.22 

0.06 

0.17 

0.14 

0.29 

0.02 

0,02 

1.92 

0.03 

0.80 

S.crs. 

0.18 

0.07 

0.03 

0.02 

0.01 

0.01 

0.01 

0.07 

0.09 

0.96 

0.05 

0.05 

2.81 

4.24 

24.30 

Total 

12.5 

12.4 

13.0 

15.0 

15.1 

14.4 

17.8 

30.6 

40.4 

44.5 

14.7 

5.2 

236,50 



TABUS 3a. Estimated CPUE (kg/hr) for important species of prawns in commercial landtngs at Cuddalore 
during 1972-'73 

Month P.indL P.monod. P.semL P.monoce. M.dob. M.qff. Mpsis.spp. 7>p.spp. P.sty. P.cora. P.max. Total 

April 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

March 

TABLE 

0.31 

0.59 

0.96 

1.14 

0.79 

1.15 

0.28 

0.16 

4.09 

3.96 

1.36 

0.28 

0.49 

0.62 

0.33 

0.15 

0.06 

0.04 

0.03 

0.10 

0.06 

0.27 

--
--
--

0.60 

0.22 

0.05 

1.09 

0.29 

0.04 

--
--

0.39 0.01 0.02 

3b. Estimated CPUE (I 

0.83 

1.15 

1.47 

0.92 

0.39 

--
0.64 

0.79 

0.92 

0.29 

1.14 

0.25 

kg/hr) for i 

0.57 

0.58 

1.07 

0.37 

0.81 

3.24 

0.13 

0.03 

0.17 

0.17 

1.02 

0.54 

mportan 

--
--
--
--

0.02 

-
0.01 

0.07 

0.06 

0.05 

--
0.01 

it specie. 

10.32 

0.17 

0.41 

0.24 

0.05 

--
--
--
--
--
--

0.03 

--
--
--

0.15 

0.24 

0.01 

--
--
--
--

0.01 

0.01 

0.03 

--
0.03 

--
--
--
--

0.11 

0.03 

0.27 

0.23 

0.06 

s of prawns in commercial 

--
--
--
--
--
--
--
--

0.02 

0.47 

0.11 

— 

kmdin 

--
--

0.08 

0.05 

--
--
--
--

0.04 

--
--

0.09 

US at 

0.03 

0.04 

0.03 

0.03 

0.05 

--
--
--
--

0.08 

0.02 

0.03 

Cuddcdore dwing 1973-'74 

Month P.indt P.monod. P.semL P.monoce. M.dob. M.qff. Mpsls.spp. Trp.spp. P.sty. P.cora. P.max. Total 

April 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

March 

0.37 

0.60 

0.46 

1.33 

0.83 

1.30 

0.71 

1.51 

3.53 

1.75 

0.52 

0.08 

0.15 

0.13 

0.34 

0.25 

0.03 

0.05 

0.01 

0.03 

0.04 

0.54 

0.47 

0.32 

0.02 

0.05 

0.02 

0.07 

0.64 

0.46 

1.81 

0.47 

-
0.04 

--
0.02 

0.44 

1.35 

0.99 

0.24 

0.86 

0.13 

0.64 

0.43 

0.01 

0.23 

1.76 

0.55 

1.51 

0.51 

0.33 

• 2.42 

3.00 

2.46 

1.38 

1.44 

0.05 

0.69 

--
0.04 

0.53 

0.07 

0.01 

--
0.06 

0.03 

--
0.16 

0.04 

--
--
— 

0.61 

0.60 

1.94 

0.13 

0.15 

0.11 

0.08 

0.04 

0.01 

0.01 

0.02 

0.19 

0.02 

0.08 

0.08 

0.05 

0.05 

0.14 

--
--
--

0.04 

0.13 

0.12 

0.04 

--
--

0.02 

0.02 

0.36 

0.04 

0.03 

0.37 

0.58 

--
— 

--
--
--
-
--
--
--
--

1.46 

0.53 

--
— 

0.01 

0.02 

--
0.05 

0.11 

0.08 

0.01 

0.02 

0.02 

0.29 

0.01 

0.01 

0.05 

0.02 

0.01 

0.01 

--
--
--

0.01 

0.01 

0.10 

0.01 

0.01 

TABLE 4a. Estimated catch in tonnes of important species of prawns in commercial landings at Cuddalore 
during 1986-'87 

Month P.indt P.monod. P.semL P.Jap. P.monoce. M.dob. M.str. M.mog. T.cw. T.pes. P.max. Total 

April 
May 
June 

July 

Aug. 
Sept. 
Oct. 
Nov. 
Dec. 
Jan.'87 

Feb. 
March 

1.72 
0.41 

1.39 
1.42 

5.11 

5.43 
2.98 
2.03 

2.40 
2.96 

2.52 
1.04 

1.89 
0.69 
0.33 
0.23 

0.05 

0.35 
0.12 

0.75 
0.68 
0.02 

tr 

0.15 

1.01 
2.90 
2.32 

1.38 
1.27 

1.37 

1.09 
0.94 

• 0.89 
0.30 

0.04 
0.13 

0.09 
0.42 
0.20 
0.04 

0.28 

tr 
--
--
--
--
--
tr 

4.63 
1.88 
1.35 
2.21 

0.21 

1.08 
0.64 

1.40 
1.79 
0.29 
0.44 

0.21 

5.17 
0.21 

15.25 
1.55 

9.85 

14.84 
11.53 
6.86 
5.89 
4.63 
0.04 

0.11 

1.63 
0.59 
0.69 
4.85 

30.73 

2.35 

0.19 
0.95 
0.02 

0.01 
0.06 
1.48 

2.4 
3.46 
1.03 
5.52 

92.18 

4.66 
0.28 
5.37 
0.01 
0.02 

--
0.61 

— 
0.02 
0.85 
2.43 

14.78 

2.88 

0.16 
0.91 
2.45 

--
-

0.02 

— 
--
--

0.02 

1.20 

0.62 
0.03 

0.01 
0.68 

— 
0.02 
1.11 

0.08 
3.20 
0.87 
0.25 

5.20 

2.87 

0.60 
tr 
tr 
— 

0.03 
--

18.55 
16.05 
28.47 
19.85 

170.14 

36.02 

17.46 
13.35 
13.35 
7.88 
3.90 

4.59 

Total 
CPUE 

% 

29.21 
0.26 

8.0 

5.53 
0.05 

1.50 

13.85 
0.12 

3.80 

1.00 
0.01 

0.30 

17.43 

0.15 

4.80 

81.08 
0.72 

2.20 

169.16 
1.49 

46.20 

33.60 
0.30 

9.20 

25.87 

0.23 

7.10 

3.69 
0.03 

1.00 

12.31 
0.11 

3.30 

351.09 
--
-



TABLE 4b. Estimated catch tn tonnes of important species of prawns in commercial landtngs at Cuddalore 
during 1987-'88 

Month 

April 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

March 

Total 

CPUE 

% 

P.indL 

0.25 

1.67 

1.61 

4.79 

1.48 

2.93 

1.72 

2.49 

14.09 

17.09 

2.94 

0.02 

51.08 

0.59 

7.70 

P.monod. 

0.01 

tr 

0.01 

0.02 

0.09 

tr 

0.15 

0.21 

1.20 

0.09 

0.05 

--

1.83 

0.02 

0.35 

P. semi. 

0.45 

1.08 

1.90 

1.82 

0.29 

4.53 

0.15 

0.50 

0.58 

0.07 

0.14 

0.03 

11.54 

0.13 

1.80 

P.Jap. 

0.06 

0.33 

0.43 

0.29 

0.49 

0.23 

0.08 

0.04 

--

--

--

--

1.84 

0.02 

0.30 

P.monoce. 

0.19 

0.42 

1.11 

0.28 

0.90 

0.40 

0.05 

0.16 

0.41 

1.00 

0.69 

0.78 

6.39 

0.07 

1.00 

M.dob. 

0.63 

0.87 

13.25 

4.33 

28.72 

75.03 

3.03 

1.46 

3.59 

5.28 

2.84 

0.07 

139.10 

1.61 

21.10 

M.str. 

8.13 

31.07 

41.19 

5.44 

0.69 

5.46 

0.66 

0.19 

0.45 

--

--

--

93.28 

1.08 

14.10 

M.mog. 

12.39 

69.92 

94.01 

70.74 

12.54 

44.21 

1.86 

0.41 

5.71 

0.24 

0.30 

5.18 

314.53 

3.55 

47.60 

T.cur. 

0.08 

0.04 

1.12 

7.32 

1.05 

1.42 

0.19 

1.83 

7.70 

0.14 

0.18 

0.41 

21.48 

0.25 

3.30 

T.pes. 

--

--

--

0.02 

0.19 

0.33 

0.42 

0.02 

1.67 

--

--

--

2.85 

0.03 

0.40 

P.max. 

0.01 

0.05 

0.72 

7.21 

0.42 

0.34 

0.78 

0.27 

0.85 

0.81 

0.36 

tr 

11.82 

0.14 

1.80 

Total 

22.17 

104.29 

155.69 

102.40 

46.89 

136.70 

9.94 

7.55 

36.36 

24.44 

7.51 

6.48 

660.90 

--

--

TABLE 5a. Estimated CPUE (kg/hr)for important species of prawns in commercial Icmdings at Cuddalore 
during 1986-1987 

Month 

April 

May 

June 

July 

Aug.. 

Sept. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

March 

P.fndi. 

0.17 

0.04 

0.15 

0.15 

0.49 

0.58 

0.29 

0.20 

0.24 

0.35 

0.32 

0.24 

P.monod. F 

0.19 

0.06 

0.04 

0.23 

0.01 

0.04 

0.02 

0.06 

0.07 

tr 

tr 

0.04 

'.semL 

0.10 

0.27 

0.25 

0.14 

0.12 

0.15 

0.11 

0.09 

0.09 

0.04 

0.01 

0.03 

PJap. 

0.01 

0.04 

0.02 

0.01 

0.03 

tr 

--

--

--

--

--

--

P.monoce. 

0.46 

0.17 

0.14 

0.24 

0.02 

0.12 

0.06 

0.14 

0.18 

0.03 

0.06 

0.05 

M.dob. 

0.52 

0.02 

1.62 

0.16 

0.95 

1.57 

1.11 

0.67 

0.58 

0.55 

0.05 

0.03 

M.str. 

0.16 

0.05 

0.07 

0.49 

2.98 

0.25 

0.20 

0.09 

0.002 

0.001 

0.004 

0.16 

M.mog. 

0.24 

0.32 

0.11 

0.56 

8.92 

0.49 

0.03 

10.53 

0.001 

0.002 

0.007 

0.07 

T.cw. 

-

-

0.90 

0.25 

1.43 

0.31 

0.02 

0.09 

0.24 

0.01 

--

0.01 

T.pes. 

--

--

--

- • ^ 

0.12 

0.07 

0.01 

0.02 

0.07 

--

0.02 

0.26 

P.max 

0.01 

0.29 

0.09 

0.03 

0.50 

0.03 

0.01 

--

--

0.01 

0.03 

0.01 



TABLE 5b. Estimated CPUE (kg/hr)for important species of prawns in commercial kmdtngs at Cuddalore 
during 1987-'88 

Month 

April 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

March 

P.indL 

0.11 

0.27 

0.18 

0.56 

0.19 

0.34 

0.29 

0.42 

1.48 

2.00 

0.54 

0.02 

P.monod. 

--
--
tr 

,--
0.01 

0.01 

0.03 

0.04 

0.13 

0.01 

0.01 

--

P.semt 

0.19 

0.17 

0.21 

0.22 

0.04 

0.52 

0.03 

0.08 

0.06 

0.03 

0.03 

0.02 

P.Jap. 

0.02 

0.05 

0.04 

0.03 

0.06 

tr 

0.02 

0.01 

--
--
--
--

P.monoce 

0.08 

0.07 

0.12 

0.02 

0.12 

0.02 

0.01 

0.03 

0.04 

0.12 

0.13 

0.52 

M.dob. 

0.27 

0.14 

1.44 

0.50 

3.69 

3.88 

0.50 

0.24 

0.38 

0.64 

0.52 

0.05 

M.str. 

3.47 

5.04 

4.47 

0.63 

0.09 

0.63 

0.11 

0.03 

0.05 

--
--
--

M.mog. 

5.30 

10.86 

10.20 

8.18 

1.61 

5.09 

0.31 

0.07 

0.60 

0.03 

0.06 

3.49 

T.cur. 

0.03 

tr 

0.18 

0.85 

0.13 

0.16 

0.03 

0.31 

0.81 

0.02 

0.03 

0.27 

T.pes. 

--
-
--

o.u 
0.03 

0.04 

0.07 

--
0.18 

• 
--
--

P.max. 

--

tr 

0.08 

0.85 

0.05 

0.04 

0.13 

0.05 

0.09 

0.10 

0.07 

--

TABLE 6. Details on catcK effort, CPUE and percentage in total catches for prawns landed by shrimp 

trawls and fish - trawls at Cuddalore during 1986-'88 

Month 

1986-'87 
April 
May 
June 
July 
August 
September 
October 
November 
December 
January 
February 
March 
1987-'88 
April 
May 
June 
July 
August 
September 
October 
November 
December 
January 
February 
March 

Av. for 
1986-'88 

Shrlmp-

Effort Catch 
(In lOOhr) (t) 

34.2 
28.8 
46.9 
29.7 
46.0 
33.2 
35.9 
47.2 
34.6 
57.0 
41.9 

8.3 

5.1 
19.6 
32.3 
32.0 
45.4 
38.8 
42.9 
28.4 
55.6 
58.3 
27.7 

4.2 

417.0 

6.35 
3.51 

22.21 
3.63 

17.68 
20.55 
10.30 
8.30 
5.80 
6.14 
2.60 
0.64 

0.66 
5.90 

17.53 
8.93 

35.72 
64.08 

6.76 
5.13 

24.32 
17.33 
6.18 
0.42 

150.45 

trawl 

(klHir) 

1.86 
1.22 
4.74 
1.22 
3.84 
6.20 
2.87 
1.76 
1.68 
1.08 
0.62 
0.77 

1.30 
3.01 
5.43 
2.79 
7.87 

16.52 
1.58 
1.81 
4.37 
2.97 
2.23 
1.52 

3.61 

% 

28.1 
17.6 
25.4 
18.2 
19.8 
29.7 
27.4 
23.2 
36.3 
22.6 

1.2 
5.3 

12.3 
13.8 
35.7 
19.2 
57.3 
46.7 

4.6 
12.1 
22.2 
39.7 

6.9 
13.3 

22.5 

Fish-trawl 

Effort 
(in lOOhr) 

. 
66.2 
79.8 
47.2 
68.8 
57.3 
61.2 
67.8 
55.1 
68.0 
27.6 
47.0 
33.7 

18.3 
42.0 
59.9 
54.4 
32.5 
48.0 
17.3 
31.5 
39.5 
27.1 
27.2 
10.7 

544.1 

Catch 

12.20 
12.54 
6.26 

16.25 
152.46 

15.47 
7.16 
6.53 
9.03 
1.74 
1.30 
3.95 

21.51 
98.39 

138.16 
93.47 
11.17 
72.62 

3.18 
2.42 

12.04 
7.51 
1.33 
5.84 

356.27 

CPUE 
(kg/hr) 

1.84 
1.57 
1.33 
2.36 

26.61 
2.52 
1.06 
1.19 
0.75 
0.63 
0.28 
1.17 

11.75 
23.43 
23.07 
17.18 
2.13 

15.13 
1.84 
0.77 
3.05 
2.77 
0.49 
5.46 

6.55 

% 

18.7 
19.8 
7.4 

17.9 
37.1 

6.2 
8.4 
4.2 
5.9 
2.3 
1.1 
6.7 

53.5 
39.2 
65.7 
45.2 
16.9 
28.8 

7.1 
4.5 

14.0 
25.4 

1.9 
38.2 

19.85 



0.6-64. It, the CPUE being 0.62-16.52 kg/hr , 
with two annual peak seasons in June-Septem
ber and December-January. Fish-trawls re
corded wider variations of 1.3-152t at 0.28-
26.61 kg/hr, with a single protracted season 
during April-September. The percentage of 
prawns in the monthly catches of shrimp-trawls 
varied from 1.2 to 57.3, with an average of 22.5, 
as against, 1.1-65.7, with an average of 19.9 
for flsh-trawls (Table 6). 

Species composition and trend 

Penaeus indicus, P.merguiensis, 
P.semisulcatus, P.monodon, P.Japonicus, 
P.canaliculatus, P.latisulcatus, Metapenaeus 
dobsoni, M.monoceros, M.affinis, M.moyebi, 
M.brevicornis, M.lysinassa, Metapenaeopsis 
mogiensis, M.stridulans, M.barbata, M.hilarula, 
Parapenaeopsis maxillipedo, P.stylifera, 
P.cornuta, P.coramandalica, P.uncta, 
P.acclivirostris, P.sculptilis, Trachypenaeus 
curvirostris, T.pescadoreensis, T.sedili and 
T.asper were found in the landings. Solenocera 
crassicomicus, S.chopra, Parapenaeus lor^ipes, 
Atyopenaeus stenodactylus. Hippolysmata 
ensirostris and Scyonia lanctfer were also avail
able in small quantities. 

The f ishery of P.indicus, M.dobsoni, 
M.monoceros and P.semisulcatus maintained to 
be in larger commercial proportions, although 
both P.indicus and M.monoceros experienced 
c o n s i d e r a b l e dec l ine . The spec i e s of 
Metapenaeopsis and Trachypenaeus appeared 
in abundance later in 1986-'88 and species in 
minor catches like M.affinis and P.stylifera, 
suffered sharp decline, while P.maxillipedo 
gained substantial increase between the years. 

The species composition and abundance 
(Table 7) showed striking difference between the 
catches of shrimp-trawls and flsh-trawls, which 
were fishing execlusively in different zones of 
depth. The catches of shallow waters landed 
by shrimp-trawls were dominated by P.indicus, 
M.dobsoni, and P. maxillipedo with two annual 
peaks of abundance around the pre-monsoon, 
September, and post -monsoon, December-
January. Altogether a different set of species 
supported the fish-trawl catches, dominant 
among them being M.mogiensis, M.stridulans, 
M.monoceros, T. curvirostris, a n d 
T.pescadoreensis. Larger po r t ion of 
P.semisulcatus and P.monodon also came from 
the deeper areas. 

Table 7. Average annual landings of important prawn species by shrimp-trawls and fish-trawls and the 
species contribution to the total prawns of each net at Cuddalore during 1986-'88 

Species 

P. indicus 
P. semisulcatus 
P. monodon 
M. dobsoni 
M. monoceros 
M. mogiensis 
M. stridulans 
Trachypenaeus spp. 
P. maxillipedo 

Annual landings 

Shrimp-trawl 

Catch(t) 

35.9 
1.8 
1.3 

102.3 
0.9 
2.2 
0.7 
0.7 
8.5 

% 

89 
15 
33 
93 

8 
1 
1 
3 

70 

Fish-trawl 

Catch(t) 

4.2 
10.4 
2.4 
7.8 

11.0 
212.9 

67.7 
24.3 

3.6 

% 

11 
85 
67 

7 
92 
99 
99 
97 
30 

Percentage contribution 

to total prawns 

Shrimp-trawl 

23.8 
1.1 
0.9 

68.0 
0.6 
1.5 
0.5 
0.5 
5.6 

Fish-
trawl 

1.2 
2.9 
0.7 
2.2 
3.1 

60.2 

19.0 
6.8 
1.0 



F*. ir.dicus 

It was the commercially most remunera

tive species of the area and topped in abun

dance during 1972-'74, with the annual land

ings of 79.4t at 1.47 kg /h r forming 36.6% of 

prawns, which slided sharply later to 40.2t at 

0.45 kg/hr to contribute 7.6% in 1986-'88. Bulk 

(89%) of the species was caught from shallow 

waters by shrimp-trawls and it formed 23.8% 

and 1.2% of prawns landed by shrimp-trawls 

and fish-trawls respectively (Table 7). The 

monthly landings varied between 0.29-34.Ot in 

1972-'74 and 0.2-17. It in 1986-'88, having the 

peak abundance in December-January along 

with another modera te peak dur ing Ju ly -

September. 

P. semisulcatus 

The species had a moderate fishery with

out experiencing much changes over the years. 

The average annual catch was 15.2t at 0.28 kg/ 

hr supporting 6.9% of prawns in 1972-'74, and 

12.2t at 0.13 kg /hr forming 2.6% in 1986-'88. 

About 85% of the species was landed by fish-

trawls and formed 2.9 and 1.1% of prawns 

caught by fish-trawls and shrimp-trawls, re

spectively. The monthly catches fluctuated 

between 0.01-6.95t in 1972-'74 and 0.03-4.53t 

in 1986-'88, with higher abundance around 

June-July and October and poor catches during 

December-April. 

P. monodon 

The annual landings of P.monodon was 

estimated as 9.86t at 0.18 kg /h r forming 4.5% 

of prawns in 1972-'74 which declined to 3.68t 

at 0.04 kg/hr supporting 0.7% in 1986-'88. 

About 67% of it was caught by fish-trawls and 

formed 0.9 and 0.7% of the prawn catches of 

shrimp-trawls and fish-trawls respectively. It 

was e i ther totally a b s e n t or in negligible 

q u a n t i t i e s d u r i n g some m o n t h s and the 

maximum monthly catch was 5.4t with the 

CPUE of 0.62 kg /h r in 1972-74 and 1.89tand 

0.23 kg/hr in 1986-'88. Higher abundance was 

observed for a couple of months within April-

J u n e and November-January. 

M. dobsoni 

The species was cons is tan t ly in good 

abundance over the years. The average annual 

catch was 41.9t at 0.77 kg /h r forming 19.1% 

of prawns in 1972-'74, which had more than 

doubled later to 110. I t a t 1.15 kg /hr forming 

21.8% in 1986-'88. It was the most abundant 

shallow water species with more than 90% of 

its catches landed by shrimp-trawls and formed 

68% of the prawns caught by shrimp-trawls, 

as against 2.2 in fish-trawls. The fishery 

showed wide seasonal variations, with monthly 

catches ranging between 0.02-10.7t at 0.03-

3.24 kg/hr in 1972-'74 and 0.07-75.31 at 0.03-

3.88 kg/hr in 1986-'88, with peak abundance 

during June-September and another smaller 

peak in December-January. 

M. monoceros 

It continued to be a major commercial com

ponent, in spite of a severe decline between 

1972-74 and 1986-'88. The average annual 

catch was 35.6t at 0.66 k g / h r constituting 

16.2% of prawns in 1972-74 but decreased to 

11.9t at 0.12 kg /h r sharing 2.4% in 1986-88. 

Fish-trawls accounted for more than 90% of its 

catches and formed 3.1 and 0.9% of prawns 

landed by f ish-trawls and sh r imp- t rawls , 

respectively. The fishery showed two peaks in 

April-June and November-February with slight 

annua l variations. The maximum monthly 

landings and average CPUE were 7.86t and 1.76 

kg /h r in 1972-74 and 4.63t and 0.52 kg /hr in 

1986-'88. 



M. mogiensis Trachypenaensspp. 

The species was noted to have emerged in 

large abundance during the later years, 1986-

'88, when its average annua l landings were 

215. It at 2.24 kg/hr contributing 42.5% among 

prawns, as against a meagre 1.4t at 0.03 kg /hr 

in 1972-'74. The fishery was highly seasonal, 

the monthly catches varying from nil in the 

catches for several months to the maximum of 

2.0t at 0.69 kg/hr in 1972-'74 and increasingly 

94.Ot at 10.86 k g / h r in 1 9 8 6 - ' 8 8 . The 

distr ibution of the species was very much 

restricted to deeper grounds as about 99% was 

landed by the fish trawls and formed a dominant 

proportion of 60.2% of prawns as against 1.5% 

from shrimp-trawls. The fishery season was 

was limited to warmer period extending from 

April to September with a very sharp peak of 

abundance around August in 1986-'87 bu t 

presented a protracted spell (May-July) in 1987-

'88. The catches were distinctly poor during 

the wet season, October-February. 

M. stridulans 

It was another species landed in larger 

quantities during 1986-'88. From an average 

a n n u a l l a n d i n g s of 2 . 62 t at 0 .05 k g / h r 

supporting 1.25% of prawns in 1972-'74, it 

increased to 68.4t at 0.71 kg /hr to share 13.5% 

in 1986-'88. Fish-trawls landed about 99% of 

the species and of the total prawns landed by 

fish-trawls and shr imp- t rawls the species 

formed 19.0 and 0.5%, respectively. The fishery 

occurred during the warmer period, March-

August with the peak abundance around August 

in 1972-'74, but advanced to May-June in 1986-

'88, the maximum monthly catches being 41.2t 

recorded in June , 1987. 

These included mainly T.curvirostris and 

to a small extent, T.pescadoreensis and T.sedili, 

which appeared in good quantities during 1986-

'88. The average annua l landings of these 

species were 2.0t at 0.03 kg /h r forming 1.0% 

in 1972-'74 which increased to 25.Ot at 0.28 

kg /h r to 5.0% in 1986-'88. Fish-trawls ac

counted for 97.0% of their catch and these spe

cies contributed 6.8 and 0.5% of prawns landed 

by fish-trawls and shrimp-trawls, respectively. 

The fishery was very poor or not present for 

several months particularly during the peak 

monsoon and the maximum monthly landings 

of them were 1.2 I t a t a CPUE of 0.24 kg/hr in 

1972-'74 and 14.98t at a CPUE of 1.67 kg/hr 

in 1986-'88. The fishery showed two annual 

peaks of abundance around August-September 

and February-March In 1972-'74 and shifted to 

July-August and December in 1986-'88. 

P. maxillipedo 

It was another species which improved in 

catches during 1986-'88. The average annual 

landings of it were 1.5t at 0.03 kg/hr forming 

about 0.5% of prawns in 1972-'74 and recorded 

considerable increase to 12.l t at 0.13 kg/hr 

supporting 2.4% of prawns in 1986-'88. The 

spec ies showed relat ively wider range of 

bathymetric distribution, as about 70 and 30% 

of its catches were brought by shrimp-trawls 

and fish-trawls respectively. It represented 

5.6% of the prawns landed by shrimp-trawls, 

as against 1.0% by fish trawls and showed more 

abundance during wet season. The maximum 

monthly landings were 0.35t in 1972-'74 and 

7.2t in 1986-'88. 

Other species 

Important among those species forming 

minor fishery were P.stylifera, -which had the 
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average annual catch of 7.5t at 0.12 kg/hr form

ing 3.5% of prawns in 1972-'74 and declined to 

L i t at 0.01 kg/hr in 1986-'88. It was landed 

mostly by shrimp-trawls and the fishery was 

seasonal being more restricted to the wet peri

ods, September-February. P.coramandalicawas 

another shallow water form, which appeared in 

sporadic spel l s mos t ly a r o u n d the pos t -

monsoon, January-February. The annual catch 

of It was 10.2t at 0.19 kg /h r forming 4.7% of 

prawns in 1972-'74 and decreased to negligible 

quantities in 1986-'88. The kuruma prawn, 

P.japoniciis was caught in small concentrations 

around 2.0t annually mostly by flsh-trawls from 

deeper margins. The fishery season of this spe

cies, which coincided with other two grooved 

prawns, P.canaliculatus and P.latisulcatus, 

extended from April to October and virtually 

disappeared from the scene during November-

March. M.ajlnis, M.moyebi, M.lysinassa, 

S.crassicornis and P.acclivirostris occurred 

occasionally and other species were mostly seen 

only in traces. 

Remarks 

Data for two intermittent spells, 1972-'74 

and 1986-'88, indicated the existence of pro

ductive prawn fishing grounds off Cuddalore 

with drastic changes in the abundance and 

composition of the fishery over the years. As a 

result of extension of fishing towards deeper 

areas, the abundance of the leading shallow 

water species, P.indicus and M.dobsoni, of 1972-

'74 had been surpassed later in 1986-'88 by 

deeper forms such as M.mogiensis, M.stridulans 

and Trachypenaeus spp., although the former 

species , a long wi th P.semisulcatus a n d 

P.monodon, still maintained the remunerative 

importance. 

The salient feature of fishery of the region 

has been the multiplicity of species many of 

which being more remunerative. The combina

tion of P.indicus and M.dobsoni in dominant 

state and the moderate catches of M.monoceros 

and P.semisulcatus, form the cream of commer

cial fishery. Towards north, similar pattern of 

species distribution and abundance appeared 

to extend into the southern margins of Andhra 

Pradesh coast, beyond which M.monoceros takes 

the prime position. While M.dobsoni contributes 

far less towards south, the different coastal 

conditions around Mandapam host a dissimilar 

set of species, among which, P.semisulcatus 

s t a n d s o u t s t a n d i n g in a b u n d a n c e . The 

declining resources due to increasingly higher 

concentration of fishing In the shallow grounds, 

coupled with the technological improvements 

to the conventional shrimp-trawls resulted in 

the exploration of additional resources. The 

outcome was the introduction of fish-trawls 

capable of operations at more deeper waters 

opt ional ly for f i shes . Inc iden ta l ly huge 

quantities of the species of Metapenaeopsis and 

Trachypenaeus, were caught as a compensation 

to the decline of the commercially important 

P.indicus in the shallow grounds. As an added 

advantage, the same trawler alternatively using 

bo th sh r imp- t r awl and f i sh- t rawl-ne ts at 

different depth zones h a s resu l ted in the 

reduction of the increasing fishing pressure 

since they shared between the resources at 

either grounds. Further, the shallow water 

species were more abundant during the wet 

seasons, and the deeper forms over the warmer 

periods alternatively attracted concentration of 

fishing during the respective season in these 

bathymetrlc areas, leaving substantial time for 

the revival of populations which were subjected 

to heavy exploitation. It appears to support the 

general opinion that the regulation of mesh-size 

of fishing nets is generally not effective for 

penaeids because of their complex structure and 

appendages. 

11 



944 ON THE FISHERY OF THE WHITE PRAWN PENAEUS INDICUS FROM 
THE TRAWLING GROUNDS OFF TUTICORIN 

M. Rajamani and M. Manickaraja 

Tuticorin Research Centre of CMFR Institute. Tuticorin. India 

Introduction 

The White prawn Penaeus indicus is one 
of the most widely distributed species of marine 
prawns supporting an active commercial fishery 
in various count r ies border ing the Indian 
Ocean. In India, this species supports the 
fishery significantly along the east coast from 
Tuticorin to Chilka lake and a fishery of lesser 
magnitude in the west coast from Kanyakumari 
to Karwar. Along Tuticorin coast this species 
is exploited mainly by two types of gear viz. trawl 
net and gill-net. The seasonal fishery of this 
species by the traditional gill net off Periathalai 
coast in the Gulf of Mannar has been reported 
ear l ie r by t h e a u t h o r s (Rajamani and 
Manickaraja, 1990. Ind. J. Fish.. 37). The 
present article gives an account of the P.indicus 
landed by mechanised trawlers at Tuticorin 
Fishing Harbour during the five year period from 
1986-'87to 1990-'91. 

Data base 

The resource is exploited mainly from the 
trawling grounds off Pinnakayal and Manapad 
in the south of Tuticorin in the Gulf of Mannar 
by mechanised trawlers of medium size (14 m 
in length) using shrimp trawl net with a mesh 
size of 20 mm at the cod end. The depth in the 
area of operation ranges from 20 to 60 metres. 
The trawlers normally leave the base (Tuticorin 
Fishing Harbour) in the early morning and af
ter fishing return to the base during the night 
time. "In the catches landed by mechanised 
trawlers at Tuticorin Fishing Harbour P.indicus 
forms second in the order of abundance under 
the genus Penaeus, the first and dominant one 
being the green tiger prawn P.semisulcatus. The 

catch and effort, composition of P.indicus in the 

total prawn catches, size-frequency distribu

tions, sex ratio and stages of maturity during 

different months studied in detail are presented. 

Catch and effort 

The estimated effort and annual landings 

of P.indicus during the five year period are given 

in Table 1. The average annual landing of 

P.indicus at Tuticorin Fishing Harbour during 

the five year period was only 20.2 t constitut

ing 8.0% of the total prawn catches. The land

ing showed a gradual increase from 11.6 t in 

1986-'87 to a maxiipum of 34.0 t in 1990-'91. 

The annual catch per effort during the five year 

period of observation ranged from 0.6 kg in 

1987-'88 to 1.9 kg in 1990-'91 with an average 

catch per effort of 1.0 kg. The annual catch 

per unit effort exceeded 1 kg only in two years 

viz. in 1986-'87 and 1990-'91. 

Composition of P.indicus in the total catches 

The annual composition of P.indicus in the 

total catches during the five year period varied 

from a minimum of 4.7% in 1987-'88 to a maxi

mum of 15.0% in 1990-'91 with an average com

position of 8.0% (Table 1). The composition 

exceeded 10% only in two years viz. 1986-'87 

and 1990-'91. The average catch and composi

tion of P.indicus during different months are ^ 

given in Table 2. During the five year period of 

observation the maximum composition of 16.5% 

was recorded during June . The composition of 

P.indicus gradually increased from 4.5% in April 

to the maximum of 16.5% in J u n e and then 

showed a marginal decline in July with a com

position of 13.1%. Thereafter, the composition 
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TABLE 1. Estinmted catch (t), ejfort (units), catch rate 
(kg/unit) and composition (%) of P. Indicus 
landed by mechanised trawlers at Tuticorin 
Fishing Harbourfrom 1986-'87 to 1990-'91 

Year 

1986-'87 

1987-'88 

1988-'89 

1989-'90 

1990-'91 

Average 

Effort 
(hrs) 

10,640 

29,382 

18,366 

24,317 

17.998 

20,141 

Total 
prawn 

catch (t) 

107.2 

348.6 

288.6 

284.5 

226.3 

251.0 

Catch 
(t) 

1 

11.6 

16.4 

15.7 

23.5 

34.0 

20.2 

Catch 
rate 

;kg/hr) 

1.1 

0.6 

0.9 

1.0 

1.9 

1.0 

Compo
sition 

(%) 

10.8 

4.7 

5.4 

8.3 

15.0 

8.0 

showed a sudden dechne to 2.4% in August and 
then reached the minimum of 1.9% In Septem
ber showing a marginal increase during the 
s u b s e q u e n t m o n t h . The c o n t r i b u t i o n of 
P.indicus was moderate from November to Janu
ary and then in March ranging between 7.4 and 
9.0%. It may be mentioned here that there was 
negligible landing of P.indicus in September 
during 1989-'90; in October during 1987-'88; 
in January and March during 1986-'87 and in 
January and February during 1990-'91. 

Size-frequency distribution 

During the five year period of study the 
size of P.indicus landed by the trawlers ranged 
between 93 and 202 mm for male and between 
95 and 216 mm for female (Table 3). The aver
age month-wise minimum, maximum and mean 
size of P.indicus recorded during the five year 
period of study are given in Table 4. It can be 
seen from the Table that males measuring less 
than 100 mm were recorded in the catches 
landed during May, November and December 
whereas in the case of females it was observed 
only in November. Large-sized prawns meas
uring more than 200 mm were recorded in the 
catches landed during March in the case of male 
and during June , August, November and March 
in the case of female. The annual length-fre
quency distribution of both males and females 
during the five year period showed a multimodal 
distribution in most of the months with domi
nant modes occurring in the size range of 123-
143 mm In male and 128-148 mm in female. 
During the peak season of the fishery i.e. in 
June-Ju ly bigger size groups (160-190 mm) 
formed the bulk of the catches. The smaller 
size groups were recruited to the fishery in No
vember, December, and March. 

TABLE 2. Monthly landings of Penaeus indicus by mechanised trawlers at Tuticorin Fishing Harbour 
during the years 1986-'91 (in tonnes). Percentage composition is given in parenthesis 

Years 

1986-'87 

1987-'88 

1988-'89 

1989-'90 

1990-'91 

Average 
catch (t) 

Apr. 

0.4 
(6.8) 

1.2 
(12.7) 

0.3 
(3.2) 

1.3 
(3.0) 

0.1 
(1.1) 

0.7 
(4.5) 

May 

1.2 
(6.1) 

0.6 
(5.9) 

0.6 
(2.3) 

3.1 
(5.8) 

2.7 
(26.0) 

1.6 
(6.9) 

Jun . 

2.6 
(33.8) 

0.7 
(5.0) 

4.3 
(4.4) 

6.9 
(10.0) 

22.6 
(64.1) 

7.4 
(16.5) 

Jul . 

2.4 
(44.5) 

5.7 
(10.7) 

5.2 
(14.3) 

4.0 
(14.3) 

1.4 
(7.3) 

3.7 
(13.1) 

Aug. 

0.4 
(3.4) 

0.4 
(0.9) 

1.6 
(4.5) 

0.4 
(2.0) 

0.1 
(1.1) 

0.6 
(2.4) 

Sep. 

0.6 
(5.4) 

1.2 
(2.7) 

2.3 
(5.6) 

* 

0.1 
(0.1) 

0.8 
(1.9) 

Oct. 

1.0 
(5.5) 

« 

0.5 
(4.8) 

0.1 
(0.2) 

0.1 

0.3 
(2.4) 

Nov. 

2.6 
(31.3) 

0.9 
(2.4) 

0.4 
(6.3) 

«« 

*• 

1.3 
(7.4) 

Dec. 

0.5 
(4.3) 

1.3 
(3.8) 

0.1 
(5.3) 

1.6 
(13.3) 

6.6 
(12.6) 

2.0 
(9.0) 

Jan. 

• 

0.9 
(4.3) 

0.1 
(0.5) 

3.9 
(44.7) 

* 

1.0 
(9.0) 

Feb. 

0.1 

0.1 
(0.4) 

0.1 
(1.3) 

1.6 
(17.5) 

* 

0.4 
(3.9) 

Mar. 

* 

3.5 
(12.4) 

0.3 
(3.9) 

0.6 
(7.0) 

0.4 
(3.7) 

1.0 
(8.3) 

Total 

11.6 
(10.8) 

16.4 
(4.7) 

15.7 
(5.4) 

23.5 
(8.3) 

34.0 
(15.0) 

20.2 
(8.0) 

Negligible landing of P.indicus; ** No fishing. 
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TABLE 3 . Annual size ranges and mean sizes in 
P.lndicus landed at Tuticorin Fishing Harour 
from 1986-'87 to 1990-'91 (in mm) 

Year Male Female 

Mln. Max. Mean. Min. Max. Mean. 

1986-'87 95 195 135.5 

1987-'88 111 178 141.3 

1988-'89 118 202 144.4 

1989-'90 106 163 141.1 

1990-'91 93 176 138.2 

95 216 150.0 

116 196 155.6 

121 216 153.2 

120 176 148.2 

101 207 145.7 

TABALE 4. Average month-wise size ranges and 
mean size in P. lndicus landed at Tuticorin 

from 1986-'87 to 1990-'91 (in mm) 

Months 

April 
May 

June 

July 

August 

Male Female 

Mln. Max. Mean Min. Max. Mean 
11€ 

95 

118 

123 

119 

September 123 

October 142 

November 98 

December 93 

January 119 

February 122 

March 106 

171 

170 

176 

196 

169 

173 

166 

195 

155 

148 

163 

202 

133.0 

136.0 

144.4 

144.5 

145.0 

146.3 

152.1 

137.7 

129.7 

131.5 

140.8 

145.0 

116 

112 

111 

116 

131 

126 

126 

95 

111 

121 

124 

102 

168 

194 

207 

196 

204 

199 

196 

216 

182 

170 

176, 

216 

141.6 

144.5 

155.2 

162.6 

160.3 

152.1 

167.6 

158.2 

134.9 

137.2 

148.6 

159.5 

Sex ratio and matur i ty s t a g e s 

The average a n n u a l sex ra t ios recorded for 

t he five year period a r e given in Table 5. It c a n 

be seen from t h e Table t h a t females were p re 

dominan t in t he c a t c h e s du r ing the first four 

y e a r s w i t h t h e i r c o m p o s i t i o n r a n g i n g f rom 

53 .9% in 1988- '89 to 7 6 . 6 % in 1989- '90 . On 

a n average females cons t i t u t ed 5 3 . 3 % of t h e 

total ca tches . Mature females were encountered 

in t he c a t c h e s only after a size of 128 m m . 

However, females of 156-175 m m size g r o u p s 

formed near ly half of t he spawn ing popula t ion . 

The average a n n u a l a n d month ly composi t ion 

of females of P. indicus wi th different s t ages of 

ma tu r i ty a re given in Tables 5 a n d 6. It c an be 

s e e n f rom T a b l e 5 t h a t m a t u r e a n d s p e n t 

females formed a sizable p ropor t ion du r ing all 

t he five y e a r s forming on a n average 29 .9 a n d 

3 0 . 7 % respectively. The average month-wise 

composi t ion of different s t ages of m a t u r i t y in 

t he females a lso ind ica tes h igh percen tage of 

m a t u r e a n d s p e n t females d u r i n g m o s t of the 

m o n t h s . The composi t ion of i m m a t u r e female 

w a s l e s s t h a n 10 .0% from J u n e to October 

(Table 6). J u n e - A u g u s t period formed the m a i n 

spawn ing s ea son a s evidenced by the h igher 

propor t ion of m a t u r e a n d s p e n t females. T h u s 

it c a n b e i n f e r r e d t h a t P.lndicus s p a w n s 

t h r o u g h o u t t h e year wi th p e a k activity dur ing 

J u n e - A u g u s t . 

TABLE 5. Annual sex ratio and maturity stages in 
the females o /P. indicus in percentage. (IM 
• immature; EM - early maturing; LM - late 
mature; M - mature; SP - spent-recovering) 

Sex ratio 
Year 

Maturity stages 
Male Female IM EM LM M SP 

1986-'87 

1987-'88 

1988-'89 

1989-'90 

1990-'91 

Average 

45.3 

41.5 

46.1 

23.4 

53.0 

46.7 

54.7 

58.5 

53.9 

76.6 

47.0 

53.3 

19.4 13.5 9.2 22.8 

10.7 18.5 8.7 30.9 

5.8 26.6 

3.2 25.4 

16.1 22.9 

13.2 19.0 

1.4 

3.2 

6.8 

73 

33.8 

42.9 

28.8 

29.9 

35.1 

31.2 

32.4 

25.4 

25.4 

30.7 

TABLE 6. Average month-wise percentage composi
tion of different stages of rrmturity in the fe
males of P.lndicus 

Months Total No. IM 
of females 
sampled 

EM LM M SP 

April 

May 

June 

July 

August 

September 

October 

November 

December 

January 

February 

March 

68 

154 

187 

194 

28 

77 

25 

72 

83 

33 

36 

128 

20.6 

11.0 

8.6 

5.2 

3.6 

5.2 

4.0 

29.2 

43.4 

12.1 

-

14.8 

17.6 

24.7 

11.2 

22.2 

17.9 

26.0 

16.0 

12.5 

13.3 

15.2 

41.7 

18.0 

4.4 

1.3 

12.3 

7.2 

3.6 

11.7 

4.0 

4.2 

7.2 

15.2 

-

9.4 

45.6 

12.3 

37.4 

24.7 

25.0 

26.0 

40.0 

41.7 

22.9 

33.3 

47.2 

32.8 

11.8 

50.6 

30.5 

40.7 

50.0 

31.2 

36.0 

12.5 

13.3 

24.2 

11.1 

25.0 
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Remarks 

The present investigation shows that the 
fishery of P.indicus at Tuticorln is only moder
ate with an average annual composition of 8.0%. 
The average monthly composition of this re
source in the trawl catches exceeded 10% only 
during two months viz. J u n e and July. The 
occurrence of large-sized females were encoun
tered in the catches mainly from J u n e to Au
gust. During these months most of the vessels 
carried out fishing operations in the grounds 
off Manapad and at times the vessels even went 
south of Manapad upto Periathalai. But as the 
season came to an end by August the trawling 
operations were carried out in the grounds off 
Tuticorin and Pinnakkayal. 

It has been proved earlier by the tagging 

experiments conducted by the Central Marine 

Fisheries Research Institute that P.indicus mi

grates from the west coast to the east coast 

during the southwest monsoon. Prawns tagged 

and released off Cochin have been recovered 

from t h e Gulf of M a n n a r off Ovari and 

Periathalai (Anon, 1982. Mar. Fish. Infor. Serv., 

T&E. Sen. No.45). Thus, the present investi

gation reveals that the trawl fishery of P.indicus 

along the Tuticorin coast is sustained mainly 

by the stock migrating from the southwest coast 

during the southwest monsoon and the native 

population of the resource contributing to a 

minor fishery during the rest of the months. 

« >i< * <*> • 

945 LIKELY IMPACT OF SEA URCHIN REMOVAL AS BY-CATCH ON LOBSTER RESOURCES 
IN GULF OF MANNAR 

Jessy Selvamani 
Tuticorin Research Centre ofCMFRI, Tuticorin, India 

The Gulf of Mannar is rich in bio-diversity 
with regard to the variety of finfishes. shell
fishes, molluscs, echinoderms and algae. Dif
ferent types of fishing are being carried out 
along the coast, offshore and deeper waters; for 
which a variety of gear and crafts are used. 
Fishermen living in the villages along the coast 
of Gulf of Mannar are highly enterprising being 
manifested by newer innovations such as modi
fication of crafts, gear and fishing practices. 

Vellapatty and Tharuvaikulam are fish 
landing centres situated 9 km and 12 km re
spectively north of Tuticorin. Fishermen of 
Vellapatty carry out mainly crab and lobster 
fishery. In a day 28-32 vallams go for fishing. 
Each vallam carries 5-8 bundles of crab nets 
where a bundle consists of 5-10 pieces of mono
filament netting of 6 feet length. The number 
of net pieces to be connected into a single net 
Is decided by the fishermen mostly on the ba
sis of their financial capacity. Though the net 

is named crab net it is used to catch Crabs and 
lobsters. They leave the shore between 15-17 
hrs and after reaching a depth of 10-12 fathom 
set their nets and return. Next day during early 
hours they return to the netted site and haul 
their nets. They mostly sort out the catch from 
by-catches while in the sea itself or do so as 
soon as reaching the shore. The by-catches are 
always discarded on the shore. The crabs and 
by -catches even after landing used to remain 
alive for some time. Whenever lobsters are 
caught they are rerhoved carefully while being 
hauled, kept in a hapa placed in the sea and 
brought alive to shore. In the Gulf of Mannar 
among 6 shallow water lobster species, only 
three viz., Panulirus homarus, P.omatus and 
P.versicolor a r e explo i ted in commerc ia l 
quantities. 

Lobsters and crabs are auctioned by the 
local auctioners or boat owners between 10.00-
13.00 hrs in the thatched auction hall. The lob-
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Remarks 

The present investigation shows that the 
fishery of P.indicus at Tuticorin is only moder
ate with an average annual composition of 8.0%. 
The average monthly composition of this re
source in the trawl catches exceeded 10% only 
during two months viz. J u n e and July. The 
occurrence of large-sized females were encoun
tered in the catches mainly from J u n e to Au
gust. During these months most of the vessels 
carried out Ashing operations in the grounds 
off Manapad and at times the vessels even went 
south of Manapad upto Periathalai. But as the 
season came to an end by August the trawling 
operations were carried out in the grounds off 
Tuticorin and Pinnakkayal. 

It has been proved earlier by the tagging 

experiments conducted by the Central Marine 

Fisheries Research Institute that P.indicus mi

grates from the west coast to the east coast 

during the southwest monsoon. Prawns tagged 

and released off Cochin have been recovered 

from the Gulf of M a n n a r off Ovari a n d 

Periathalai (Anon, 1982, Mar. Fish. In/or. Serv., 

T&E. Ser., No.45). Thus, the present Investi

gation reveals that the trawl fishery of P. indicus 

along the Tuticorin coast is sustained mainly 

by the stock migrating from the southwest coast 

during the southwest monsoon and the native 

population of the resource contributing to a 

minor fishery during the rest of the months. 
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Jessy Selvamani 
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The Gulf of Mannar is rich in bio-diversity 
with regard to the variety of finfishes, shell
fishes, molluscs, echinoderms and algae. Dif
ferent types of fishing are being carried out 
along the coast, offshore and deeper waters; for 
which a variety of gear and crafts are used. 
Fishermen living in the villages along the coast 
of Gulf of Mannar are highly enterprising being 
manifested by newer innovations such as modi
fication of crafts, gear and fishing practices. 

Vellapatty and Tharuvaikulam are fish 
landing centres situated 9 km and 12 km re
spectively north of Tuticorin. Fishermen of 
Vellapatty carry out mainly crab and lobster 
fishery. In a day 28-32 vallams go for fishing. 
Each vallam carries 5-8 bundles of crab nets 
where a bundle consists of 5-10 pieces of mono
filament netting of 6 feet length. The number 
of net pieces to be connected into a single net 
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ster catch ranges from 3 to 12 kg per day. The 
current price of lobster is as follows (1999). 

Range in weight(g) Price per piece 

100-200 

200-400 

400-500 

500"& above 

Rs. 300 

Rs. 425 

Rs. 500-700 

Rs. 800 & above 
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droehachiensis and in the l abora to ry too 
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feet in Australian waters, also has been reported 
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the venom secreted in the snout gland. The 
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cdexandri) ranging approximately between 5 and 
35 nos./bundle has been observed at Vellapatty 
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average size (basal breadth) of sea urchin ranged 
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(wet weight) per number. Each bundle brought 
an average of 2kg of sea urchin/day (1 vallam= 
l O k g / d a y ) . S imi l a r s i t u a t i o n ex i s t s a t 
Tharuvaikulam also. Presently all the sea ur
chins removed from the nets are dumped along 
the shore line as garbage. (Fig.l). 

- M M ^ ^ g ^ ^ 

Fig.l. A part of a garbage dump showing the dls 
carded sea urchins at Tharuvaikulam. 

It is observed that the set net fishing for 
crabs and lobsters is different from set gill 
netting in fishes. In the latter the fast moving 
fishes get hit on the net being invisible and get 
entangled by the gill. In the former the crab/ 
lobster/by-catch net net the animals on sensing 
the net as an additional livelihood surface area 
climb on to the net and while being hauled they 
tighten their grip and get fished. From enquiry 
with the fishermen it is learnt that when the 
set net is new, it is better visible to the fished 
organisms and yielded higher catch. The crabs, 
lobsters and by-catches get caught in the set 
net, clearly indicate that these organisams co-
habltat the same niche. The lobsters are there 
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not only due to the suitability of the niche but 

also due to the presence of their preferred feed 

organisms ie. the sea urchins. 

From the bio-diversity and the conserva

tion point of view, though the fishing causes 

disturbance to the balance in animal commu

nity, the animals being food to men the energy 

can be considered to have gone to a higher 

trophic level. But the loss of bye-catches are 

not so. The loss of sea urchin causing food 

deficit to lobster, in turn result in reduction of 

lobs te r p o p u l a t i o n s t h u s fu r t he r ing t h e 

ecological imbalance. 

In 1995, Radhakrishnan reported that the 

annual landing of lobsters in the country is al

ready on the decline. In 1997, lobster landing 

in India was 2,787 tonnes, whereas in 1998. it 

declined to 2,611 tonnes. One of the reason 

might be the reduction of their prime food due 

to the unscrupulous act of fishermen ie., re

moval of the sea urchin from the lobster ground. 

Not only they distrub the food chain, but also 

indirectly hinder their lobster fishery income. 

To enhance the lobster production, an im

mediate measure need be taken to conserve sea 

urchin resources by timely returning the sea 

urchins caught to the sea. Knowledge about 

lobster - urchin relationship should be passed 

on to fisherfolk. They need to have a keen 

awareness and the knowledge of the totality of 

the aquatic system (Mother sea) as an asset and 

a life-giving system ra ther t han a hunt ing 

ground. They should be advised properly 

through governmental and non-governmental 

agencies that entangled sea urchin should be 

thrown back into the sea instead of keeping / 

dumping them on the shore as a waste, so that 

regular food chain of lobster will be left undis

turbed or unaltered. 

* * 4< * * 

946 Landing of large-sized "Koth" 
Otolithoides Biauritus in bottomset 
gill nets 

Gill net fishing along the southern Gujarat coast 
is done by OBM units (30-32 FRP boats employing 
two alternating 8 HP outboard engines). Dlu Is an 
important base of operation for these units from 
October-November, especially after Diwali. Around 
20-25 units from Baroli and Daman (southern 
Gujarat), Satpathi, Valsad and Ummergaon operate 
from Dlu. These operations commence after an 
initial period of monofilament gill net fishing for 
pomfrets in the Okha-Dwaraka-Mangrol stretch 
during October-November (mostly long trips). By 
December they start operating from Dlu as base and 
employ thick nylon multifilament bottomset gill nets 
[Jaadajalj and small meshed pelagic gill nets [Chokla 
JaD. 

Jaadajal fishing Is done mostly off Jaffrabad 
at a depth of nearly 15-20 m, with 100-125 gill net 
pieces being employed at a time. The mesh size 
ranges from 180-240 mm. A regular pattern of 
fishing is observed in these grounds during the 
summer months of March, April and May. Usually 
good catches of pomfrets are observed in early 
March-April by monofilament gill nets, while bottom 
set gill nets bring in good catches of large sized 
sciaenids, catfishes, perches and eels during late 
March and early April. 

Otolithoides biauritus, locally called Koth, is an 
important resource along the northwest coast. 
Earlier reports on the trawl catches off Veraval show 
a steady fishery for Koth, comprising juveniles mostly 
and adults in very low numbers, while dol nets 
brought scarce catches comprising juveniles. The 
maximum abundance of Koth in the trawl catches 
has been reported off Dwaraka in December, 
January and February. The existence of a special 
bottomset gill net fishery for larger poljmemlds and 
sciaenids during March - May has also been re
ported. In the present observation, a similar fishery 
for Koth has been found to exist in the same period 
(March - May) off Jaffrabad and large numbers of 
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Koth above 1,000 mm have been observed at Dlu 

landing centre in April, 1999. 

The numbers landed by each boat varied, with 

one particular boat landing 42 numbers of fish of 

total weight 600 kg. The remaining catch was 

constituted by eels and catfishes. Enquiry and in

formation from earlier surveys reveal that such 

exceptional sizes of bronze croakers, locally called 

Kutiya are a common feature in the summer catches 

landed at Diu and is observed In almost every 

bottomset glllnetter operated during this period. The 

average length of the sample (76 numbers) was 

1,216.19 mm (range: 960 to 1,520 mm) and the 

average weight wasl4 .29 kg. 

The fish is typically bright-bronze coloured with 

golden yellow ventrals and bright brick red coloured 

caudal and anals (Fig. 1). The long air bladder locally 

called Potta Is taken out, dried and marketed. The 

fish meat fetches Rs. 22-25 per kg. All along the 

coas t though t rawl c a t c h e s p r e d o m i n a t e the 

demersal fishery, the landings by the OBM from Diu 

in this regard are noteworthy since such large 

aggregation of adult-sized fishes caught In gill nets 

from shallow depths (15-20m) is a rare phenomenon. 

Information on the sex composition and maturity 

stages could not be collected since the fishes were 

brought to the shore after gutting and also removing 

the air b ladders . Such aggregations suggest a 

biological relation to the grounds and may very well 

be a gathering for breeding/intensive feeding during 

onset of maturation since the grounds off Jaffrabad 

are well known for their excellent resources of small 

non-penaeids, carldean shrimps and other small fish 

groups which form the diet of these fishes. Obser

vations made on the fishery off Bedl Port and on the 

reproductive biology of the species by the earlier 

workers Indicate that such aggregations of adult-

sized fishes was unique to the biology of the species 

and may well be related to spawning migrations. The 

aggregation of adults of O. biauritus In the Inshore 

waters during the pre-monsoon season as observed 

in the present study thus suggests the preparation 

for breeding leading to spawning in the monsoon. 

The observation that the spawning season of Koth 

begins towards middle/late monsoon and extends 

Fig. 1. Otolithoides biauritus. 

well over a period of six months (Bhat, Y.M. et al, 

1964, Indian J. Fish.. 11 (1)A : 135-156; Kutty, 

M.Narayanan, 1967, J.mar.bioI.Ass./ndia, 9(1) : 197; 

Jayaprakash, A.A., 1976, Indian J.Fish., 23 (1& 2) : 

86-96) is worth'mentioning in this context. 

Fig.2. O. biauritus with Its air bladder displayed. 
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947 On the unusual landing of pomfret at 
muthuvaduganathanpattinam along 
Palk Bay 

On 22-02-2000 while collecting fishery survey 

data, about a tonne of pomfret [Pampus argenteus] 

was landed at Muthuvaduganathanpatt inam fish 
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landing centre. On the day, a total of about 90 

trawlers were operated among which the pomfret 

catch was observed in jBO% of the units. The catch 

varied from 3-50 kg with an average of 17 kg. They 

were caught at a distance of 20 km in the east 

direction from the shore and at a depth of 13 m. 

This is an unusual phenomenon and so far there 

was no landings of pomfret in such magnitude at 

this fish landing centre. The length of the specimen 

ranged from 15-20 cm and weighed 250-800 g. The 

price fetched was Rs. 100.00 per kg. 

Reported by K. Muthiah, Regional Centre of CMFRI, 

Mandapam Camp-623 520, India. 

9 4 8 Bombay duck, Harpodon nehereiis 

caught off Cal icut 

On 16th Augus t 1999, one spec imen of 

Harpodon nehereus (Bombay duck) was landed in 

Chalavala, a gill net operated at a depth of 2 to 3 

metres off Quilandy in Calicut. The net was being 

operated in the afternoon using a dugout canoe. The 

fish was landed along with a few species of carangids 

and crabs. The fish measured 215 mm with a 

standard length of 177 mm. There is no previous 

record of Bombay duck caught from Malabar area. 

The specimen is preserved in the museum of Calicut 

Research Centre of Cen t ra l Marine F isher ies 

Research Institute. 

Fig. 1. The Bombay duck. 

Reported by C.K. Krishnan, Calicut R.C. of CMRI, West 

Hill P.O., CaIicut-673 005, India. 

949 On a green turtle Chelonia mydas 
washed ashore at Minicoy Island, 
Lakshadweep 

A green turtle was washed ashore on 10-8-'98 

about 1 km south of the Lakshadweep Harbour 

Works at Minicoy. Carapace had a cut measuring 

25 cm which had cracked the anterior portion of 

the carapace. The ventral side also had an Injury at 

the neck and the internal parts were exposed. The 

injury may have been caused by a boat propeller. 

The morphometric measurements (in cm) are given 

below. 

Total length 150 
Carapace length 92 
Carapace width 81 
Plastron length 70 
Plastron width 61 
Anterior flipper length 47 
Posterior flipper length 36 
Head width 14 
Weight (Approx. in kg) 100 
Sex Male 

Fig.l. Chelonia mydas washed ashore at Minicoy. 

Fig.2. Injury and cracks on the carapace. 
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Information on the landings and beaching of 

turtles from Lakshadweep are rare. Out of the four 

species of turtles found in Lakshadweep, Chelonia 

mydas is common with the distribution throughout 

the Archipelago. Nesting islands for this species are 

Suheli Cheriyakara and Valiyakara, Bangaram, 

Tinnakara and Parali and the primary nesting pe

riod is June-September (Bhaskar 1984, CMFRI Spl 

Publn.. No. 18, 21-35). At Minicoy, this species is 

reported to have nested in thousands in the past. 

Presently, the nesting area has been considerably 

reduced due to human inhabitat ion. However, 

sightings of egg laying females have been reported 

from the southern and northern ends of the island. 

A mating pair was noticed close to the shore on the 

northern side on 15.10.'98. Some nests were noticed 

at this site but they did not contain any eggs. The 

islanders believe that the eggs are consumed by 

crabs which burrow into the pit. 

i* • • ' . . 

Fig.3. Wound on ventral side at the base of neck. 

Reported by: A.K.V. Nasser and C.N. Haneefa Koya, 

Minicoy Research Centre of CMFRI, Minicoy, 

Laksliadweep. 

* « « « « 

950 On the stranding of Risso's dolphins 
and a sea cow along Tuticorin coast 
in Gulf of Mannar 

On 26.6. '99 one Risso's dolphin Grampus 

griseus was accidentally caught by drift gill net 

operated off Punnaikkayal at a depth of 10-15m. 

The specimen was a female measuring 2.63m and 

weighing approximately 210 kg. There are no earlier 

reports on the stranding of the species along the 

Gulf of Mannar. 

Again on 1.12.'99 one more dolphin of the same 

species having 1.87m and weighing roughly 65 kg 

was found stranded at Tuticorin Fishing Harbour. 

Few bruises and deeper wounds were seen on the 

body. Morphometric measurements of both the 

specimens are presented in Table 1. 

A male sea cow Dugong dugon measur ing 

1.21m in length and weighing approximately 30 kg 

was accidently caught on 14.1.2000 at a depth of 

30-40m in drift gill net (Paru valai) operated off 

Tharuvallkulam, a fishing village, 15 km north of 

Tuticorin. Few of the Morphometric measurements 

were collected and are presented in Table 1. 

TABLE 1. Moqjhometric measurements (cm) of Grampus 

griseus stranded at Punnaikkayal and Tuticorin, ond 

Dugong dugong stranded at Tharuvaikulam. 

Particulars (Dolphin Seacow) 

Total lengtli 

Snout to origin of dorsal 
Snout to eye 
Snout lo blow hole 
Snout to origin of flipper 
Length of upper jaw 
I-ength of lower jaw 

Eye diameter 
Inter orbital distance 
Snout to genital opening 
Snout to anal opening 
Girth at dorsal 
Girth at genital opening 

Girth at flipper 
Number of teeth on upper jaw 
Number of teeth on lower jaw 
Dorsal base, and height 
Inner curvature of dorsal 
Flipper length 
Flipper base and height 
Inner curvature of flipper 
Length of caudal Quke end to end 
Sex 

Approximate weight (kg) 

263 

125 
34 
46 
47 
29 
27 

3.5 
54 
171 
179 
116 

59 
106 
NIL 
3+3 
28,42 
24 
-
19.5,46 
29 
64 
Female 

210 

187 

89 
29 
36 
38 
22 
21 
3 
39 
97 
111 
77 
34 
81 
NIL 
NIL 
25,32 
18 
-
12,36 
27 
40 
Female 

65 

121 

-
15 
-
37 
-
-
-
19 
-
73 
-
-
-
-
-
-
-
21 

-
-
-
Male 

30 

Reported by: T.S. Balasubramanian and D.C.V. 
Basterson, TRC of CMFRI, Tutlcorin-628 001, India. 
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Information on the landings and beaching of 

turtles from Lakshadweep are rare. Out of the four 

species of turtles found in Lakshadweep, Chelonia 

mydas is common with the distribution throughout 

the Archipelago. Nesting islands for this species are 

Suhell Cheriyakara and Valiyakara, Bangaram, 

Tinnakara and Parali and the primary nesting pe

riod is June-September (Bhaskar 1984, CMFRI Spl 

Publn., No. 18, 21-35). At Mlnicoy, this species is 

reported to have nested in thousands in the past. 

Presently, the nesting area has been considerably 

reduced due to human inhabitat ion. However, 

sightings of egg laying females have been reported 

from the southern and northern ends of the island. 

A mating pair was noticed close to the shore on the 

northern side on 15.10.'98. Some nests were noticed 

at this site but they did not contain any eggs. The 

islanders believe that the eggs are consumed by 

crabs which burrow into the pit. 

Fig.3. Wound on ventral side at the base of neck. 

Reported by: A.K.V. Nasser and C.N. Haneefa Koya, 

Mlnicoy Research Centre of CMFRI, Minlcoy, 

Lakshadweep. 

* * * * * 

950 On the stranding of Risso's dolphins 
and a sea cow along Tuticorin coast 
in Gulf of Mannar 

On 26.6. '99 one Risso's dolphin Grampus 

griseus was accidentally caught by drift gill net 

operated off Punnaikkayal at a depth of 10-15m. 

The specimen was a female measuring 2.63m and 

weighing approximately 210 kg. There are no earlier 

reports on the stranding of the species along the 

Gulf of Mannar. 

Again on 1.12.'99 one more dolphin of the same 

species having 1.87m and weighing roughly 65 kg 

was found stranded at Tuticorin Fishing Harbour. 

Few bruises and deeper wounds were seen on the 

body. Morphometric measurements of both the 

specimens are presented in Table 1. 

A male sea cow Dugong dugon measuring 

1.21m in length and weighing approximately 30 kg 

was accldently caught on 14.1.2000 at a depth of 

30-40m in drift gill net [Paru valai] operated off 

Tharuvalikulam, a fishing village, 15 km north of 

Tuticorin. Few of the Morphometric measurements 

were collected and are presented in Table 1. 

TABLE 1. Morphometric measurements (cm) of Grampus 

griseus stranded at Punnaikkayal and Tuticorin, ond 

Dugong dugong stranded at Tharuvaikulam. 

Particulars (Dolphin Seacow) 

Total length 

Snout to origin of dorsal 
Snout to eye 
Snout to blow hole 
Snout to origin of flipper 
Length of upper jaw 
Length of lower jaw 
Eye diameter 
Inter orbital distance 

Snout to genital opening 
Snout to anal opening 
Girth at dorsal 
Girth at genital opening 
Girth at flipper 
Number of teeth on upper jaw 
Number of teeth on lower jaw 
Dorsal base, and height 
Inner curvature of dorsal 
Flipper length 
Flipper base and height 
Inner curvature of flipper 
Length of caudal Duke end to end 
Sex 

Appraximate weight (kg) 

263 

125 

34 

46 

47 

29 

27 

3.5 

54 

171 

179 

116 

59 

106 

NIL 

3+3 

28,42 

24 

-
19.5,46 

29 

64 
Female 

187 

89 

29 

36 

38 

22 

21 

3 

39 

97 

I I I 

77 

34 

81 

NIL 

NIL 

25,32 

18 

-
12,36 

27 

40 
Female 

12 

-
15 

-
37 

-
-
-
19 

-
73 

-
-
-
-
-
-
-
21 

-
-
. 
Ma 

210 65 30 

Reported by: T.S. Balasubramanian and D.C.V. 

Easterson, TRC of CMFRI, Tuticorin-628 001, India. 
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A TRIBUTE TO THE RETIRING EDITOR 

Dr. K.J. Mathew, Senior Scientist, C.M.F.R. Institute, Cochin is retiring on superannua t ion 

in December 2000 after contr ibuting substantial ly to the publication wing of the Insti tute, 

besides his regular research contributions. He h a s been dedicated to the t a sk of editing 

research publicat ions for the last 16 years . His editorial skills are well reflected in the 

internationally acclaimed Indian Journal of Fisheries (Vol. 35-37 and 43-47 dur ing 1988 to 

1990 and 1996 to 2000) and the inhouse journa l Marine Fisheries Information Services, 

Technical and Extension Series (No. 57May 1984 to No. 166Dec.2000). He was very meticulous 

in bringing out the publications on time with the contents arranged in the order of priority, 

importance and relevance to the end users . He never compromised on the quality of the 

research paper, Insisted on brevity in content and took extreme care in the style of presentat ion 

and usage of language. He was ins t rumenta l in organising the First Workshop on Scientific 

Results of FORV Sagar Sampada and edited the proceedings. He also edited the Insti tute 's 

Special Publ icat ions [Nos. 12 (revised), 5 0 , 5 1 , 65 and 68]. The Ins t i tu te would like to 

acknowledge t h e d e d i c a t e d service h e r e n d e r e d to e n h a n c e t h e qua l i ty of r e s e a r c h 

communicat ions and to upda te the publications. The present MFIS issue being the last one 

edited by him, 1 feel tha t it is quite appropriate tha t we t h a n k Dr. K.J. Mathew on behalf of 

CMFRl family through this column. Let u s wish him a happy retired life. Thank you. Dr. 

Mathew; we will miss you. 

PROF. (DR.) MOHAN JOSEPH MODAYIL 

DIRECTOR 

The Editor Retires 

I thank the Director and all the readers for giving me an opportunity 

to serve them as Editor of MFIS since 1984. I also thank all those 

who helped me in successfully completing my mission. 

Good bye 

K.J. Mathew 

Edited by Dr. KJ. Mathew, Ms. T.S. IVaomi, Ms. P.J. Sheela.Ms. E. Sasikala and Ms. P.M.Geetha. Published by Dr. K.J. Mathew on behalf of the Director, 
Central Marine Fisheries Research Institute, P.B. No. 1603, Tatapuram P.O., Cochin -682014, Kerala, India. Printed at Cherrys Printers, Cochin -682017, 



eft. cfTTTT̂ T fX5FF^-r 

s p ^ eft #TT HlfrWc^ q? 1972-74 ^ 1986-

88 eft ^ -SfcfM 4 ^ T ^ Tj^ OT̂ zrâ  if^ cEl^ c f j ^ 

4)^WW c ^ ^ ' ! eft #rTT Hlf^cft 5lfrr#4.14 f̂ TTT 

eft ^ qr 219.3 3^ ^ 5lf^ ^ 5.26 % TIT eft ^ qr 

506.2 Z^ qr W^ Tp!ft I WR" ̂  rR5f# M ^ iffr^ 

qefjg^ e ^ vJJHMcbl ^ frnZ ^TPM x̂fM -Sf̂  ^ 

M ^ T ? ^ 6THFT ĴIMf eBT OT^ f ^ I ̂  f̂ FTZ 

qef)5^70%Wft^TFINte6r^itTI^R?TT l ^ 1 % ^ f ^ 

^THra^ 3ffT ire# ^n r̂ra^ ̂  ^ TTG# qefî  ̂  f r ^ 

fW§T: 22.5% ^ 19.9% ?TT I ̂  ^dW ̂ f^chH, 

^zi^em sfmMt ^ w- nl-ilf^dn ̂  HifpWeft 

e f tS t ^ ^#^R"^^^^TM^qe^^^TT#^ I 

c R ^ ĴMŜ  eft 5P5̂  ;inf̂  ^.^f^chH, qw.&fwfMf 

qef^^^qcfMf^^lWSJT I \ i M 4 ^ ^JnfM ê  dlfrlRcW 

^.^N1R<^H eft qefJSt^ HlfcV^eft ^ ^ ^3q^l^ t I 

^ rlZ qr # n TTlfrFqeft eft JTf^ ^imTFTcM 

Sfir# vjlHebl̂  ^ ^qcff^ I I # ^ 1960 ^ ^Icp Iff 

JRI^ i ^ ^ ^ 6THFT iTc^^ § I ^c [ ^ ^ f̂R- #TT 

^m^aff eRT wt ^^ A f l^ fe ?t̂  qr # ^ ^ ^ 

?ffqT ^m'3ff qr ^T^q^TN ̂ JTHW^ # 5fM I i ^ ^ q r 

OT^l^ ii^N# ^;?RFt =fe^^'t eTFTRFT rTcTf qT ^Fpft 

Oltr HclrlMH (1967) SRT ^ [ ^ ^ q%1u|lrHeb ̂ T ?̂T^ 

eftRqr^oftT^?f^cftoi l f i^<i^R^5rt^#T 

q ^ qR f M # qa^ ̂ i%i# # ?Tefj%ft Rqtt t i 

^ q r ^ ^ ^ a r f eft § ' k ^JZ# eFT efjRcP I t l̂efKTT t I 

? ^ R l ^ e H m f e R r 5 r a M q 5 f ? R T : ^ r M t ^ f ^ f ^ I 

^ >45crlWW ^ f^ew A qR^ck ^ WTT # 7 

5 I l ^ ' ^ ^ q # ^ M 6 | ' ^ e f t i | ebl4fbHl^yt||^^^MH 

J^ fepr OTc^fSgT ̂ ^ eft gicj iMcT ê  qjf^rZH cR^ eft 

3TR§-qefxTT qr ^ ^ I ?^ ^ qr e^wj?-e^ 1972-77 

aft7 1986-88 3 T ^ eft #TT Hlf^eft cfJT flrS^q^ 

f ^ #T ?^ ̂  6TcfM ̂  ^ ^ TjqTrqefj qR#T-aftr 

^ RIM f t fM q? ^ qeRT̂T iMT qm t I 

e^c^'l - ' M M cTZ ̂  qĉ =q^ rTcTf efJT f ^ f ^ 

'aicRTTcRT gj^ypt 5fM « g ^ ^ =ft ̂  f̂ r%m ^if^ 

?nf% OTe^^ ̂  ^̂ TR f ^ I 
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^ 1 ^ f ^ m, ^ ^i[^ cj5T ^ ^ ^mR ^ ^ 

# I 

^ (M ^ y^ll^d qlcff R̂T aMFT 32^ I f^H^ 

tefil ^ ^ PW§T: cTZcfcff Ofk^n^ § M ^ #1T qcfjg^ 

t I f̂ FTZ ̂ 3TPTR ^̂TM =^ ^Nn^ 22.3 i?f t ^ ;JTM% 

3TFTFT cRte-tT^ ̂  12-14 f̂  # 6ffT H ^ 6ftT g? T̂FT 

q? 25 ^ 35 f̂  ^ I I ̂ ^ 6TFM T̂M c^ c i ^ 

30.6 i^^^T^3TMl1^'3MR 16-18, 403f^60 f̂  

4 t t I f̂ mz ^^FM ĴTM ^ RR" ^ qr R̂T ̂ RT ^ 

^ ÎR 7 ^ q? ^sfR SM^ I f̂  ^ ^ qcF̂ FT cT̂f 

^^c^m?T^^cFTT^TT^^TR^JTMc{^ rleT ^ 20 ^ 

^ OTFM JMc^ CRT TloPR S^ ^ ?fM ^ ^ 

i1?FRcT^c^fte'f^l^c^l|q§^crJTcT^c^eTOM 

^m^\A ^wt^^mi^ ^M^ ^A f̂ R̂ t q^cR 

^^< rM ^ JrarfeRT TToF!T̂  OT^ =1̂  f̂em 

1972-74 olk" 1986-87 CR! ̂  ^ m^ ^ ^ # ! 

^rf^ 11?^^ jrmn 1972-73 eftr 1973-74 ĉ  ^kR 

oftacT 54270 ^ ĉ  ̂ M JmW. 52750 ^ 55780 ^ 

(Sm^ ^fm\ SJT I 1986-87 afrr 1987-88 c^ ^ T ^ 

4aft^7cT96110g^c^W?TWfW?T: 112340 H J ^ ^ T 

79870 4^ c^ 3 ^ # r f^m^ I 

i r f e TTĉ Ĥ q^M ^ T |^ %tf^ f̂ rf̂ m^ F R : 

^ I 1972-73 ^ ^ 1840-8400 ^ # rit 1973-74 # 

^ 2830-10030 ^ ? J t I f^W-^?H^ ^ ( ^ iTc?^ 

f̂etcTT?TT I 1986-87 3ftT1987-88 ^^SrfR^RlcTl^ 

^ ^if^ SfT ̂  fPT§T: 4200-10860 # 6^7 1490-

9510 ^ ^ \ ^Frf̂  Hr̂ ?Î  ift̂TTT fFT a q ^ ^ ^ W -

f̂R f̂t W F̂FT ?TT I g^f^ "^m # r ^ ^7^ 

f t e ^ 5 ^ ^ ^ HFf^ M M ^ ^ 5McFFT cR^ 

^ TFT^T MRCÎ IH cffM I ̂  1972-73 ^ cnf% #Tr 

3TclcR^ 5lfrr ^ t 3.83 f̂  TfT # q̂ R̂  JffrT ^cR^ 5RRT 

ĉ  m?I 202.2 Z^ qr ^ 1973-74 # Jlfct ^ 4.04 f̂  

m ^ ^ ^ 219.3 Z^ ĉ  HTff̂  a t e ^ m?T 4.24 f̂  

Tni^k^236.6<^^ \^^;3{^^^^\^m^ 

•Ĵ  ̂ ^cRT-1986-87 ^ 5lf̂  ^ 3.13 f̂  m % f̂TW 351.3 
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^ ^ 1987-88 ̂  51% ^ 8.27 fij TfT ĉ  HW 660.9 

2^6RT|iiT?jT I 1972-74 c^^t^iTTfl^qcf5^3fk5rfrr 

qcRcji wm W^ 5ff̂  ^ 3.5-49.9 ^ # ? 1.33-5.94 

^fM^?5t I 1986-88 c ^ O T ^ T P f w ^ ^ O r f ^ 

?Jt (jrfrT ^ ĉFJ f̂  TfT ^ ^ ^ 3.9-170 Z^ # 7 1.44-

16.93 Z^) eff̂  3̂W JTf^ HH<iH'i,4, ^-f^fcPR # 

^ HH^nloi^ f^W-^JR^ ^ f^^I# ^ I 1972-74 

^ HR ĵftoTT rT̂ T mW\ ^ ^(f^ 1986-88 ^ ^ -

f̂ Tcî  4 rR^ ylclclrii ?̂  # 7 ^ W^ -^^^^"^ 

a # f ^ # T ^ ' 3 f f e § 5 I ^ O T M c r # M ^ 11972-

74 c^ T̂cff̂  ^ aTFTFff c^ ^nf^ ^^fJE ^ #fTt cRT 

#rRR 25% SIT I ^f^ 1986 ^ ^ 15.2% ^ 1986-

87 ̂  33% t MT STT I 

f̂ 7T3'SfiT i ra^ erPMf ^ f^ll^ "ST̂ T̂̂ " ^ CRT 

# ^ # f ^ f%̂  te^ g?sJT cT5̂  #TT T̂5T?̂  «TT # T 

orf^ ytilled ^ 8-15 ^ fm^ ^ «TT I ^ ^ 

<SW^ ^ JTcTIcR 30-100 ^ T j ^ ^ f ^ 8If ^ 

r̂f̂ lcBcT?" eiTR 40-65 # M^ ^ JTcfTĉ  ^ c^^tcp 

to?TT I cTsnf̂  1986-88 s ^ a r ^ ^ m ^ # f f ^ 

70%TTI5#^THT^c^qrf^in^f3TTSTT if^rj^eTT^ 

^ qrf^ 1986-87 ^ c|Tf% f̂ TZ ar̂ lcT?̂  jrf̂  ^ 2.43 

^ m S§ ^ q̂ " 107.7 Z^ # n 987-88 rf af̂  ^ 4.95 

% m ^ ^ q? 193.2 Z^ OTT̂ fif̂  f ^ «TT ^\Wfi\ 

O t e 5lfrr ^ 3.16 f̂  TfT ^ 150.5 3T SIT ̂ JÎ  % 

1986-87 c§ «raf^ ^ W i t 3 T 1 ^ SRT #TT ^T ÎcT^ 

jrfct ^ 3.60 f̂ TTT ^ ^ ^ 244.9Z^ # T 1987-88 

^ jrfcT g t 11.45 % m 5^ ^ qr 467.6 ^ C3TIcf#T?T 

to STT f̂ T̂ T̂  e t e JffrT ^ 6.55 f̂  ?TT ?& 2R; qT 

356.3 Z^ SIT I f t ^ 3THT^ m Hlflcfj T̂cfcRUT 0.6-

64.1 Z^ ^ 3̂rTR - rf̂ IcT f^m^\ ^ ^-f^mT <^ 

c ^ ^ q r 0.62-16.5 f̂ TTTSJt I HScfr 3TT^ ^ 5rf̂  HJt 

qc^ f̂  m 5^ ^ qr 0.28-26.61 JlfrT trcficf) wm W^ 

^ T̂FT 1.3-152 Z^ ^ #cr 3̂̂ cRT̂  vic1K-̂ (iN f̂ 3̂M I 

5̂TcF̂  t7cf> # ^ijcfM 3#r-f^[craT c^ ^ T ^ STT I 

qw.dif^f^H, qw. fjf^M, qw. fM^rmhd^, qw. 

f^ff^rmw, ^d/i^Ri/lfi^H HIPIP^H, qw. f^§w&, 

qw. wm^r, q^.f?d/M/, w/i^R^lf^n HIRHI^'^^I 

fhifhichUPichH, q^. wfw, y/^/QRdm <riJRi^H. 

^. $f^chH, qw.^hHl4l, qw.nhMrilH <^ ^. 

i^f^U^chidH ciiî iî ^cb a ^ # I WR" ̂  # . ^f^chH 

a k qW. *^Hlf^dH ^ Hlrt̂ cfl ^ Rl̂ Ku'Dij gsrit i t I 

7986-88 A t^dlilf^illf^H ^ ^ifM^dm^^ STfiT 

s5t I ^ . djf^^^ ^. idl^Pl'^^l # fHtrrR#T HIZĉ  

if ^ f̂  # . Hllhlf^'^^lw^ m^ ĉ  ^ cS5^ iJtnT 

^jnT<T c^ sJti 

itFT3 3TT^rR3kilT5^(3TT^ntr^qcJ>^ f^?? '̂3lt7 
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R I M 'SWmR^ f̂ lP̂ racTT R<£ll41 I rT^^r^ ^^Tĉ S^ ^ 

ftPRarPMf 5RT JIMiT2f5^^ ^. ^f^^H, qW.i 

1972-74 c ^ ^ T ^ ^ R I M ^ ^ a T F t ? J t I f^ OTHlf̂  

^^^iM^nf^^I^RRW 79.4 Z^(#TtcJ5r 36.6%) ?]T I 

# % ^ 1986-88 c§ ^ 1 ^ ^ f H ^ q^fĵ  ^S5R 40.2 S^ 

(7.6%) ?t TT# I cTZ^ ^ ^ ^ ^ ? ^ ^ ^ iTM 

5RT #TT ^m^m W^V. 23.8% ^ 1.2% ?IT I Hlf^ 

arcicR^ 1972-74 3ff7 1986-88 3 1 ^ ^ PFT^T: 0.29-

34.0 ^ ^ 0.2-17.1 Z^ ^ W^ m oftT ^̂ TcBM 

6T5t qcfi^ RM ? ^ # I 

I 1972-74 ^#^IcT?nf%qcR5Rf^Hi^ 0.28 % R T ^ 

^qTl5.2Z^s!ftf^T^#Tfci^Rf^§TcmT6.9%?!ft I 

1986-88 ^ ^ Rfct ^ 0.13 % RT c^ ^ q r 12.2 3 ^ 

afN" # f f # RfrT̂TcTrTT 2.6% ?Jt I cTfTiFT 85% 

•ft.^f^iic^chlitH HiWil T̂Rpiff 5RT RF̂ T f t ?5t I H ^ 

OT^ off? f̂ FIZ OIRFif SRT RM #Tf c|̂  R^§TcM 

PFT§T: 3.1 3fk 1.1 «5t I 1972-74 3̂ftT 1986-88 ^ 

^ ^ ^ iTTf^ Wm 0.01 -6.95 3 ^ # T 0.03-4.53 Z^ 

f̂M^?!it i R ^ M ^ - ^ l ^ ^ ^ l ^ f ^ ^ M ^ I 

^. Hhhh m cnf% 6T̂ [rT7iT 1972-74 c^ ^ T ^ 

4 RfcT ^ 0.18 % RT c^ ^ q r 9.86 Z^ OTcf^Icf to 

?TT ^ cTR- ^ ?IZcR 1986-88 c^ 6 1 ^ ^ RfcT ^ 0.04 

1% R T c ^ ^ q r 3.68 2 ^ Ft Tp5t | ^ < 3 T c l M # # f f 

c^ Rf̂ ^TcM fW§T: 4.5% altr 0.7% ?5t I oPm^T 75% 

qcf^HT5#^THT^SRTRMlf sJt I ^ ^ ^ eTRTOf GITT 

1^^ OM^ 5RT # n wm PW§T: 0.9% aftr 0.7% ?5t 

>3#cRcFT qrflcfi qcf̂  1972-74 ff 5.4 3T aflr 1986-88 

ff 1.89 S^ «5t I 3 T ^ - ^ oliT ̂ lW-̂ 3r=T^ 4 ? ^ 

R f M ^ ^ I 

' 3 ^ ^ ^ ? ^ R ^ M M ^ l1972-74^Rf^ 

^ 0.77 f̂  RT si^ ^ q? encĴ feTrT e f t ^ g f c qcf5̂  

41.9 Z^ ^ # f f c§ Rfrf̂ Tcmr 19.1 % sJt ̂  § ^ ^ # 

si^cR 1986-88 cî  ^ 1 ^ ^ RfcT g^ 1.15 f̂  RT c^ ^ 

q^l lO.I Z^rfcpsf^Tj^ I ^ cRcicff ;jn1M 4 ^ ^ 

W^ «5t I 90% % # ^ qcf5¥ W^ OTHFff 5RT RM 

c§ RtrT̂ Tcmr fŜ T̂ T: 68% ^ 2% ?5t I ^ MlfrWcfl ^ 

J M ^ fcTfcTSM 6f|fr "Slf^ ^ ^ 1972-74 A 0.02-

10.7 Z^ ^ #cr 3ftT1986-88 ^ 0.07-75.3 Z^ c^ #cr 

c& 3 1 ^ ^ ^ qci^ a r ^ ^ I 
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qw. fMMw l^W. / f e f o T ^ 

qW. HhlRidH % 1972-74 ^ 1986-88 ^ 

eTciM A 31rJri^ ^ qT # c||p)|f;k|cb J l ^ ĴTrfrf 

CRT ^?IR cRiiFr ^ w I 1972-74 c^ ^Tcff̂  ^ cOf^ 

0 l lMq^f^ ! ; i f^^0.66%TfTc&^qT35.6 2^?5t I 

1986-88^WcFTltTT4t '3fkjr f^^0.12 %3Trc^ 

217qT11.9Z^?^qsB5f^^^ I # f f c^ afrT̂ MrTT 

1972-74 ^ 16.2% »3ftT 1986-88 ^ 2.4% «!it I 90% 

^ v3d^ qcB^ ^IIS^ ^MFTf ^ ^jrf^ JIM 1^ IHS# 

3TFM ^ ^ ^ 3TRFT ^ ^ # q # f t ?^ Mlrlî lddl 

aWT: 3.1 # T 0.6 ?!it I HlfrWc^ ĉ  3 # I - ^ ^ 

^TW - q ^ ^ ^ ^ ^q îjM ^ I v3?ilicixFr infl^ qci)5 
1972-74 ^ 1986-88 A W\^V. 7.86 Z^ ofk 4.63 Z^ 

^if 3nf̂  1986-88 A ci5n# q ^ 8!it 3fk ?^ ^ r ^ 

^ 5^1^ #^IrT ^ i f c ^3RrR^ sfcT ^^ 2.24 i% qi ^ 

^ qr 215.1 Z^ 8Tr ^\^ # t 42.5% I 1972-74 A 

# t # qf̂ T̂cIcTT ^kef 0.6 «Jt I W HlfrWcft H I ^ ! ^ * 

?St f^ 1972-74 ^ ^ T ^ ^ ^ l M ^ Wf^ A ^ 

f ^ ^ I ^ -Sl^qf^ ^ -Sfk -Slî IcBrFI qcl>5 qfrl 4^ 0.69 

% m ?& ̂  qr 2.0 2^ «!it 11986-88 ^ ^ qf^ ^ 

10.86 f^ HT c^ ^ ^ 94.0 Z^ ^ T # «5t \ ^ ^^ 

^ ^ j q f ^ 7 ] ^ cMf 5̂  ^ f t ^ sSt fe f ^ 99% iTQ# 

<SF\\^ 5RT q ^ ^ sSt 3 k f^T]3 aTHR 5RT 1.5% 

# t q s f ) ^ q R T l f I MlirWcfil CRT #IcT ^ H ^ 3#T ^ 

Wm mi ^ 3Tcrî  ̂  TM 3flT 1986-87 ^Tcrf̂  ^ 

- qjTci^ ̂  qcB5 ̂ p cFT «Jt I 

^1986-88 s & ' 3 k i ^ q i ? ' ^ ? J t 11972-74 

# q% q t 0.05 t ^ TIT e& ^ q^ 2.62 Z^ ^ >3||?^ cn f^ 

^cf^ f^cBit e^ cit 1986-88 A ^ ^ScR- qf^ q t 0.72 

% qr s^ ^ q? 68.4 z^ ^ 7 # ^ra^ # t ^ 

qfcr̂ Trmr 13.5% sSt 1 ^T ÎCTM B̂T 99% ITI5# m^ 

^̂  # q qr^ 13TT «TT i q B ^ o T ^ ^ f ^ q ^ ^ T T ^ 

^ Hf^ W ^ T̂̂ RT?̂  aroi: 20.0% % 0.2% ŝ  I 

TI# ê  Hl^-^FRrT q M ^ HlfrWcfi OTf^ 8jt I 

HllrWcfil e^ gg?cTT 1972-74 ^ ITI^ - ^TTM ̂ ^ vSraflr 

^ # 7 1986-88 ^ q f - ^ c^ <S{^ ^ ^ q ^ I 

|?T ^ ^ qi?3cT: # . chMRy^H OTfkcT «Jt 

1986-88 21̂  q^I5g-^cBn#qM#qTt<T i f «Jt 1 ? ^ 

^lrf% 3 t o q^B^ 1972-74 ^ qfcT ^ 0.03 %-^^ 

^ ^ 2.0 Z^ «5t ^ 1986-88 ^ ^^cR-qfcT 4^ 0.28 i ^ 

qr ^ ^ qr 25.0 e^ cief, ̂  TJ^ 1 1 ^ ^ ^^^;^ ^ 

^ qef)? 97.5% «ft f̂ RT^ fH înf̂  5f)r qtq^H 9.0% 

8iTii^<3THiqf^qii^#n"qs^o.5% ^ q q r I 

5Bf j^tM ff ^ ^Jirî  ft^i^ arqĉ rer qr ^ rq^ M 

^ , f^§ te ^3^ q p i ^ % q M ^ I 1972-74 A 

3Tî R5?lTT i n f l ^ OrqcT^ 1.21 Z^okqirri^^BepqqRT 

qcB^qfrf qt0.24f^qr«ftvafrri986-88 ^ q F 14.98 

Z^'3ft?qfrrtTcj>cj5qqRTqq^qfrr?itl.67%qr# I 

1972-74 c^ oicrf̂  A <m^-'M^ ^ q^ci^ - qr^ 
^ ^ t ^ ^ ^;qcBM ̂  Tj^ # 7 1986-88 c^ '3Tciflr # 
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#. Hlf^9vlQ^l ^ q^R^ ^ 1986-88 c^ O T ^ 

^ ^ ^ ? 5 t I ̂ ^T^^ftacTcfll^^T^f^T^ 1972-74 

^ 0.5% # t ĉ  w?T 5f% ^ 0.03 f^ m c^ ^ q n .5 

Z^ ?JT ^ 1986-88 A 2.4% # t ĉ  ^«T 5rf̂  ^ 0.13 

f ^mcg r ^qT l2 .1 Z ^ c § c f 5 g ^ ^ ^ f ^ l ^ s ! f t I 

f ^ 70% qcfî frTTR 6THFff ^ ^ #?• 30% -m^ 

g^^MrfT 5.0% >3k 1.0% ^ I 3 M # R ^ HlfrWc^ 

5I1T# I ^#cfxWTnf|c?5aq^[cR^ 1972-74^0.35 2^ 

# 7 1986-88^7.2 3 ^ ^ I 

1 ^ ^ c§ #fTT Hlfc^c^ ^ M n ^ ^T^ Tf̂uT 

^ 1972-74 ^ 1986-88 c§ STZT c ^ ^ ^ 

vicMKcfliJ #1T ric^?H rM c^ ^ q f ^ c^ ^̂ cRT ^ I I 

TTÎ  cl# ^ W^^^ o>TRcf5 cf37̂  ĉ  cRRUT 1972-74 c^ 

HRSR 1986-88 ^ ^ ^ qw.#ff^, W /^CVTV 

^R i t oim cf# McT cRFW ? # I 1970^Tcf7c^^ 

^ c^wj? ĉ  5 ^ f ^ %Fr A ^zi^dm^^ ^ 

g^T c^ q ^ f ^ ^T^̂ îTR (1978) ^ ^ gJt, ^ 1990 

^ . f^§WHT ^ c } ^ % ^ ^ M ^ ^3qf^ # ^3T^ 

TiiqTT ^ (777; f^^oHT W^ # # 7 (?¥. Hlf^J^f^H 

^ ^ c^ MlfrWc^ c^ f%9hcTT ̂ iT#qf M ^ IT l^ 

t , f^R^ erf̂ Jcf̂ R c|iiD|f;>jcb i^yq c^ # # T JIl^ »TM 

^5qM^ l3crR"f^TT#^7F?ra^TcTZ^c[^#fTTcTcfJ 

ĴflfrT te^ ^M^4d ncRR" # I ^ ? ^ ^ W-

^iq^ort^^ iz^^^^r i^^ i r iRcWM^^STt^i^^^ 

T̂R=f7 HQ^ onFMf c^ 5 R ^ i t f^ra^ 5 ^ era^ 

H I 5 M ?Jt I # ^ f̂  OTRFff ^ ^5?̂ ^ ^JW^ ^ 

*<^c|MI I:TCPft aiFM ^ ^ 3?J^ ofk J|^^ dc l̂ c^ 

^TO-Sff qr eR^ cf)# OT^ c f ^ ^'TcWT ^ IR cf5iT 5t 

^ ^ R r i t l |qw^:07WrTcfJf^cRf M f l c T ^ ^ o f f 

^ "iH^KH ^ J ^ W t ^TM f̂ f̂rlT I |TT^ -31FM 

^ ^ ^ 3̂MTflT aTFTFT f^'^jff^ SR^ ^ ^ ^ HHFT 

TPT zf¥ t i% ^ 3 ^ ^ ĉ  ^ # T ^sqiif ^ I % 

3̂TM1% '3TRFr %f^^lk^ CRT OTTcf ̂TÎ KUIdWI ^-3TTpf 

q r ^ q s ^ I 
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HIRHIC^ cBt 6RT^ ^ ciT^ 5rg^ ^ig^ #TTT ^m^ff 

f̂̂ cblRn ^ ^ ŝnf̂  CRT ^Rl?^ 5ig?^: ^ f̂TM # T 

q̂ cTT̂ T̂  4 1986 ^ 1991 cT^ ĉ  qf^ cTifl Ĵ  

4 ^ r T OFTpqif SRT RFcT it. ^P^chH^ ^̂ IllrHlcbl 

qr errmf^ I I 

cMf ^ 4^1cp F̂fFff ^ cRte q ^ q^ 20 i^ ift ^JIM% 

aMFT ^ f̂ TTZ ;jTMf ĉ  qiRilT f ^ ?̂nrTT I I JTcTM̂  

^ # T j ^ 20 ^ 60 1% ĉ  ^ Wi^ i ^ t I 

^ 5TSW Vm ?RrT ZTffR #TT # . ^I^^cicf}/dH ^ 

^ Rql€ ^igt HlfrWĉ  g W ^ , cTcf?M 3iefjfci# 

140 ^ ^ ^ ^cj^ I I ̂  «#. $f^c/?H^ WfiS ^ 

qr ^ fcraiT f ^ •'FTT t i 

c ^ 20.2 Z^ ( ^ #IT W^ ^ 8.0%) ?TT I 1986-

87^3TcicT7^11.6Z^?JT^5BiT§T:cI^cfJ7l990-91 A 

34.0 ^^ clef) fT ifT ?^ l5rf^5IimT^fcq^f)^1987-

88 ^ 0 . 6 % 111^,1990-91 4 1.9 %TIT c ^ ^ f M ^ 

?!fr ^ irfrf JTJTRT ^ t e qcB5 1.0 f% ITT Ŝt 

^̂ T̂rPT 8.0% ^ «3fl^ f̂ T̂̂ T ĉ  ^ST 1987-88 ?̂  

f̂TcFT 4.7% ^ 1990-91 % 15.0% cfcJi ̂  ^T^ I ^ l ^ 

^ H # ^ 1986-87 ^ 1990-91 ^ f̂ p̂JT 10% qTT 

feTTSTT I ^ ^ f̂Ĵ  % r̂f̂ lcTJM f̂ ^T^ ^ ^ ?TT I 

^3?^^ ^. ^FkchHt^^^4.5%^^TScR^ AarftjcBcFT 

16.4% cT^ ?r q ^ aftr ^3ent ̂  13.1 % ̂  ?I2cR TTlf̂ ?̂  

^Z# f^^ I %^ f̂lcT § ^ ^R:^ \^^\<hi ^FT^ ^ 

2.4% oflT f̂ TcRT 4 1.9% ^ -^m I ^ra^ ^ ^JFT^ 
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W^ ^. ^PkchH'^^ ĉjfeld f^?R ^ F̂TT 'SUT ^ ^ 

-m 7.4% ^ 9.0% ^ % r f̂ tf̂  «IT I ̂  ^ ^f^ 

c R ^ ^ ^ % 1989-90 H^^t^f^ra^^, 1987-

88 ^ ^ l ^ 3T f̂g^ ̂ , 1986-87 cf) ̂ ^n^ ;jI^T^ 4 3ltT 

1990-91 H ^ ^ k R ^ J F R t ^ ^ R ^ ^ ^.^f^chH CRT 

ff)̂ §T: 93 ^ 202 f^ # c ^ ^ 3ftT 95 afk 216 f^ 4 

#T f^w ^ 3̂T̂ icr̂  ̂  loofrrj^^^FT^fsntc^^ 

^ ^ ^T4^ ^ t M t ^ ? ! ( t I 2 0 0 f ^ ^ ^ ^ r i ^ 

«̂  effr ?^ '̂  ^ri^l^T ^ 123-143 f̂  ^ ĉ  3fk HRT 

128-148 f^^^MFT ^ ^ ^ I HlfrWĉ  ^^H^iM 

^ ^ t ^ ^ ^ - ^ 5 ^ ^ 160-190 f^J^^WiTFr 

Wm ^ 53.3% clcfj HRiaff CRT # R R FTS? qj I 

qRMcWdl 128 i^ # ^ 3(fllef5 Ĉ Î̂ CIMI ^ t M ^ I 

qirf̂  156-175 f̂  -̂  m\i ^ ^\^<^ A ww\ ^m\ 

•31% ^ 7j^ HRT'Sff c^ ĵqfMrT PBT̂ T: 29.9% 'SftT 

30.7% itcR n̂ETRô  «5t I OIMRMCW f ^ ^ ^ 

^l^^WT^rai^'3T^^10.0%^^WSJt l^-3FR?f 

|^^^8.0%%^ffM^tfcf^-^^^MHT5?it# I 

?H #RT JBT oflw infl^ fir̂ p^ ^ ^ ^ g ^ ^ ft 

10%qRfeTT?IT I # T̂TcfjR c|̂  iTRFt ;g^ ̂  F̂RtT 

QRiJdcdl̂  clef) ŷ MH ^if^ ^ ?̂  I'STTR̂  dcfT q ^ 

feTT^JncTT«JT I 

^ qi? q̂T '31R 0 ^ SRT ^^ ^MT^ ^J^ tPk 

iTFI^ ̂  k̂FT q̂ F̂T cR ^ '3# cT̂  # ^ acfTH ^ 

^ ^ - q̂ ĉR iTFi^ ^ t̂TR ^iM - q̂ ĉFT qz: ^ 
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^ q^ qw dTR djT^ m ^f^fpj dT^wmw 0^, ^f^^hlRn 

^=feqtf^f?tf^5Tcf5Rc^TTc??R'>f|-¥l^t l ^ % 

T M ĉ  J7^3Tlt ̂ 3?R?ft̂  oftT ̂ î TR air? ̂ T^ CRT H § t e 

cRĉ  ^ HrPFT d^*| i l ^^\i^ A ^3c^ i t t I 

twTTqfe: # 7 d^ciiijc^cdH f̂̂ cblRn ^ PPT§T: 9 

i ^ ' t 6 l t T 1 2 % ' t ^ 5 r r R f ^ ^ I c ? ^ R ^ t I ^wfNfe 

I I ̂  ^ jrf^ 1 ^ 28-32 ^M W^=^^ =^f^ ĴTIct t I 

5R% ^M cficfe ; ^ # 5-8 'Tfe^ ^ ^Fflct 11 qcR 

^Tte^^e^ misfit Ĥ  5-1 OHlnMdi^'Td^flsTTisfit^ 

c^f^ ^ f ^ ĴMT t I TfSnt T̂̂ TTf̂  # T - ^ ^ 

3̂1? c)̂  oik SRTTR 5R^ 10-12 to ^ T T ^ ^ ^JM 

ŜTlftTrT cf5# ciTCRT >3# I I 3F1^ f ^ JflcT: îTFR ^SM 

SRT ^ m f ^ ĴTTTTT I I H^iraJ|(dqcf^5I%f^3^ 

12 % m c ! c f j g k t l I Hfl^FTzf cBT cickR •RFT f ^ 

wm% I 

^TR (i:iT. J^) RfcT ^cfTt T̂T̂ r 

100-200 

200-400 

400-500 

500 Ofk 1 ^ 5̂?R-

300/-^ 

425/-^ 

500-700/-^ 

800/-^, off? 0#lc?i 

fsf^ SRT W I T ^ I ^ t I 

H îRi'k Hirt̂ cbl r̂mcfiTft t I H^iRi'k nifii^i^ 

^ t I w^ wm^ ^ î icR g ^ m\^ ̂ ^[^ ^m, 

a ^ ^ T M ^ "^ #TRH ̂  % f ^ ^ OTf^ 3Tr̂ lfljcJ) 

OT^SfrTWSjt I Oll^l^ilH ^ J R ^ ^ f ^ SciR ̂  30 

sfr?Tlt?5t ^ f ^ Pltlf^d SR^ >3Tf̂  cf̂  Tif^ft^ cRc^ 

^ 1 I ^ H B ^ f ^ c ^ 5 r i M ^ ^ O # T 5 f ^ W T ¥ ^ 

f ^R fxT^ t I 

rf^mMTr5-35cR^?ig^'3#^5fM#iq;^ l^rg^ 

Orl^cFiroft^TcTaMFr 2.9-5.1 ^ ^ t ^ ' > M 5 0 - 1 5 0 
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c ^ JMijlRld ^ ^ i^r^^ HWl^ijl ^ ^ W^ ^ 

^^cficfe/H^|Rij|<d/^L|Mch^ ^ M cl5tTTcfJ |̂̂ Rck1 ^3?t^ 

^ t I iT^3TRf c^ ?R ^ 3̂TM ^ ¥t^ eft ^ q ^ 

cfjcfe, H^lRi'ld offT viMMcb̂  ^ ?̂TM ^ qcf5t ^ 

H^lRjJkl" # ^3qMrr #IcT 6TFfRT 7?M ĉ  cRRtiT t ^ 

^fep^icTi iTsr^aqfM^^qfM^^' i f t l Î TCT: 

TraicfeUJH ^ 1995 ^ Rqt^ c§ % H^lRi^kl" cfiT 

^ i f ^ OTcfcRnr g ^ c^ ^ t I 1997 ^ W^ ^ 

H^lRjJId >3TcIcR^ 2787 Z^ 8:fT ^ 1998 ^ W 2611 

cM ^ ^ ^ ^ Tm^ ^ r g ^ ^ # ^ m PicbMHi ^JRJT 

aT fM cf̂  ̂ FT^ q? ^rg? ^ ^nq^ e f ^ ĉ  feftT ^ 5 i ^ cf5S[TT 

3 3 R T 0 # ^ I m^lRi< lc i -a#^c^^cf )Tmr lwRcb 

^T^^RTH^STRfcRl'^H^HI Wrf^ I OT ̂  T̂̂ sT oIlT Ĥ̂ sT 

^ ĉ  Wit ^ q ^ I M ŜFTFfT atf^cIFt I f ^ î rFER 

rMfMf^i^f5R^^twfoEfJ3iq^vj^[^cbiv4Hc^ak 
^11 

946 ^ t^H^^ Ptc^MMf 1̂  ^ ^ ^ 

i:Tcpcpf 5RT f ^ ĴTM I I f ^ ^ '3T l̂TpR--̂ 7W H M A 

I 1 w M . ^FR, ^a?^. ^Jr̂ R" -afk ^sf^^^ % C?FFFT 

20-25 qcf)^ ^ ^ jrarcH cf)^ t i ^^fR^Tcmr ^ 

JmieH >3f!cf5T-5R -̂HmWf ^ A W^ c^f^ fe^ T̂T̂  

f ^ W clef? i ^ ;JMT t I 

^ 15-20 Jft ^ T j f ^ ^ c?̂  3TRft I 1 H M , O T ^ ^ 

l i t ^ ^T#ff 4 ^ TTrPFf ?tc1T I I m̂̂ nTTrPTT HT^ -

6 1 ^ ^ HlnlP^^'^'ri PteT # ^ 5RT q F ^ c}?r ̂ TS[ qcf5^ 

H I I ^ Ĉ  3irr ^ oItT >3#f =̂  mH ^ # v̂ ncfiR ĉ  fetrf^, 

qf^ tjTT rfz c^ tTc}̂  sTpr ^ m I I ^TIWCT ^ 'STFTFT q̂ R5 

•aTFTFr q^f)^ ^ " ^ ' ' ^ i r f ^ S R ^ ̂  f ^ w . wi^ 

HifcHicbl ĉ  wit ff q i ^ ^ *i4cbdi>3ff ^ Rqt^ ^ ?it I 

^Vhm\^ ^ M Trft 3ft7 'ST^, 1999 A f ^ -arcRRJT 

efe A 1000 Rr 'ft ^ ^ wt '3MFT c^ cRtcT 'mft w n 
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afcT qtcT SfJT OT ÎrR^ Wm ^] ^ W^ it^ A 

Wrm 42 cfJtcT m ^ JfM i t «Jl I Wf^ ^ W^ H 4 # T 

^ f^Fifeit 8ft I q?c^ {%̂  Tj^ H^smf ê  >3T̂HTT f^ 

gcfjR^ I, CRT -aTcfcTW q^ ww^ S M t I ̂ RfTH ^ 

5l5t # H n cfM^ 1216.19 f̂  ift a t r ^ffM W 14.29 

q t e ^ I , ?fTi7 PicbMcb^ yyicb^ ^ f^ I qm JifcT 

% TIT 22 .25/ -^ iJeJT c^ ?trrr t I ^ T̂T̂ M Wf^ A 

cTcW^ HlfrWcbl cf5t aĝ gcTT f̂ ^ ^T # f^ f̂f 15-20 

jft ^ ;jTc#5r ^ MR^CW HiiUvm] m 5 H a ^ ^ CBT OT^CT^ 

qci5 «3TTj# ^ z ^ I I HwIĉ ijT cfjt riz qr efi^ ĉ  qic^ it 

c^%T i\ ff̂ TTl ĴTiqRTWT̂  rM S( t # T - ' ^ O T ^ >3ftT 

î Ĥ cMWH ;^f^ qr ^̂ IciTT̂  n ^ f ^ m T ^ f^ cRcTT t f̂  

|H JRJTT ci5t HRLICW HuRHilT cf5T H'JFT ? ^ ^ ^ M t ff 

3 f ^ IWT I ?2FT q R q ^ OT^T^^ ^ dif m^f^ ^ 

m\i f ? ^ (1967) ^ ^T^HR PicbddH 1200 f̂  jfr I 

OT^ H^ M t I £̂I?fqR <3TKI^ ^ OT̂ HTT HH^iHlcrR 

5 R ^ H ^ M M ^ M ^ ftcTT I I "cfJtcT" CRT <m^FR 

l i 

# 13;̂  " ^ 'STR '3TTf c^ <̂ <Ncd ŜT̂ HyOFT efe, 7̂T=JcT, c^ 

9ThTT ^ . ^cfj^i^^ ^ ^ . E .̂ tep^ SRT #^IR c|5t 

TFftRqt^ 

947 ^\cf^ wit ^^ 

iirricl^JUmLlddHH ^Tcm^ cfe rf 22.2.2000 ^ 

HlfrWc»5l H#aTW STHT ^TW^ cfR^ cjcPT ^FT^T^ XTcfj ^ 

W^ m 3T̂ TcT7̂  5>3TT I ̂  f^ ePWTT 90 >3TT^ m 

jmic^ f ^ «TT 3fi7 60% Tw^ ^ q f ^ q=f>̂  ^ ^ I 

qcB^ eftTTcT 17 f̂  m c^ m8T 3-50 f̂  TfT ff f̂ lfcfflT sft I 

1 ^ c T Z ^ g ; ^ f e T T ^ 2 0 % ' f t | 7 a f l 7 13ift ^T?^ 

^ q c R t Tj^ ^ I 5H 'SmcR^ ^fe ^ q f i ^ CRT ?H JIJBR 

cfJT «3TcIcR^ ITTĉ  q i ^ cR^ ̂  f3TT t ^fllcH^ ^ WTT^IT^ 

^TZ^ M I I ^ t|5t ^klf 15-20 ^ ift ̂  # # f 1TR 

250-800 m 2̂  ̂  Ĵ  ̂  ^ «TT 1 1 ^ ?i^ airr % m 

100/- ^ «Jt ̂  q ^ q4t 3TFfrr 97«7?r em^^^m «5t I 

# "^ q ^ '3TR 'STTf c& qsq^T s^#T cfe, %qH #T ĉ  

9 4 8 chlRlchd ^ WJn^ -mi W f ^ 

cblR̂ cbd ^̂  -Wil^l-^ ^ 1999'SnM 16cBt2#73 

^ifh^ M ercjcRTJT |'3TT 1:3Tic?r cî  5T?nc?Fr ^rq^ifT ^ 

fFPT 5n>3TR;Z s fPt^ c^ qif^ f ^ «TT I "^m A 6 | f i ^ 

J^ HT?T 1 ^ Sf5^f^ ĴTTfrrat # T c f j ^ ^ JfTRT f^ ^ I 

iTR9f3 mi 177 f̂  Jfr % T̂I?T 5 ^ ^ 215 f̂  ^ «ft I 

iTcT̂ R 8t^ ^ g f ^ q f̂)̂  qr eT»ft cTsjT cfjit Rcfjit ^ t i 

?H ^ T ^ c^ # ^ ^ OTT? T̂T? c^ OT^H^TR cfe =̂  

^ qiT q ^ OTTf 3Tlf c^ *li^*<d OT^e^TF cfe, cblR4*<i ^ 
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949 ftf^fcf^ f tq ^ 1 ^ # r [ 

^^is^ qlrTT^PT ^ 1 f ^ i?r 5 [ f ^ ^ 10-8-98 cfjt TTCR 

#cT wm cf̂  ?R: q i ^ f5TT ̂  I w ^ T̂ ĉFt ^ 25 

^ ^ iTcf) 'ffcT ĉ  ylQM<! ^ l i # ^ I w^ §ii^R* 

q§rr 6#3 c^ ^NT^ 

150 

92 

81 

70 

61 

47 

36 

14 

100 

f ^ - ^ 

f ^ t I ^ ^ n ^ ^[R ww^ ^JnfMff chhlR't/i 

^Riicbrii afk gfeRcRT, ww\, fcf5t=fRT aftr q ^ ^ ^ ^ 

" ^ %;=T ^Rm I ^ % ^ «3mf̂  ^-f^RWT M t 

(̂ TR<R. 1984 # tTTT qi:?̂  .3TTT '3TTf ^^^fef qif^efc^SR 

18:21-35) I PiPlcblil ^ fH ^nfrT * W^ % ^ # Rq l i 

3̂q̂ TST t I # ^ ^ IR Hpm OMRTH^ cfjR^ % ; T Sk 

cBr# cFT ?t 71^ t I qgf^ ^ ĉ  ̂ fipft ^ 3aT^ VfTTff 

^ 5Ti ^M^cjic.^ iTM>3ff c?5t OTfMrT M i =1?̂  ^ t I 

^3ar^^7FT^ 15-10-98 c R t ' : ^ # f F r ^ c f ^ ? R : c ^ ^ t | c r 

^ ^ I i q ^ n f M ^ f̂ '̂̂ mr I i% ^ cf̂ cM SRT ^ 

950 HMT c& ̂  qr ^ M R H -^ 4 

cf)T TOT 

yplchbW^ ^ 26-6-99 cRt 10-15 J% TjlTlt ^ V^^i^^ 

f |qjS Ptc?r ĴTM 1^ ̂ =?̂  f^^#FT ^M^A TimU Jfk^ 

cgf^ 1812 3Traf^qcM§T mm W^ I ^ 2.63 4t ^ ^ 

>3flT 210 f ^ m "^7 ̂  ^ iTRT ^Ppr sft I q^^TR ^ 

Ti# ̂  f^ ̂  ĉ  m^ ̂ -^^^ M i ̂  t I 
f ^ WR" 1-12-99 c^ ^ [^* iRH HlfrWchI cftcTT^ ^ 

•*% 1.87 ^ i t mi, -aff? 65 fe TTT ^1R ^ f # Rcf^ ĉ  ^ 

^ T ^ 5 fM l-3Tr I ^ ?TtT q ^ ̂  T J ^ ̂  ?5t I 

^f^cblRn ^ 1 5 f ^ i t 3 a R - f ^ r i W W c J 2 < n H T ? ? ? ^ 

Tfk ^ 14-1-2000 CFT 30-40 ^ T j ^ ̂  M l̂RHd f | ^ 

Ptĉ  ;jfM (q^icf^) ^ 1.21 jfr C^NTI -aftr cTfrnrr 30 f^ TTT 

•i^lcKblild # T ^f^cblRn ^ q ^ 57^¥?7 ^k^m 

§TTftf^ TTFH(^ ^ t rf ; ^ 5 f l ^ I I) 

5ff«T ^ ÎTrT fe? cTcfJ 

^ST ^ 5 l M r » T cTcf) 

^m% w^ ^ m\i 
^ i^ ^ w(\i 
# 1 ciiT ^^m 
mri %ci5[ZT c^ i;t 

Rt«T ^ ;3FFR1T ?!cf7 

^ ^ ^ 

^m% ^ ^ ^ ^ wm\ 
' j^T -armR. ^imi ^ 

OTcTft 1̂??KTT 

feTfT 

263 

125 

34 

46 

47 

29 
27 
3.5 
54 

171 

179 

116 

59 

106 

3+3 

28,42, 

24 

19.5,46 

29 
64 

187 

89 

29 

36 

38 

22 

21 

3-

39 

97 

111 

77 

34 

81 

12,36 

18 

12,36 

27 

40 

210 f ^ m 65 f^HT 

# irq , ^ 3TR 3TTf ^ f ^ r f ^ I ^ ^i^W^ cfe. ̂ ^ ^ ^ ^ ^ ^ ^ ^^^^^ ^^^^^ ^ ' ^^^^^ 
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