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BEEL WISE ANALYSIS OF 

COST EFFECTIVENESS OF GEARS

INTRODUCTION

The various past works on the effectiveness of gears and methods have found to vaiy 

in their effectiveness in the different beels/lakes/reservoirs. For example, Yadav 

(1981) have found Katal fishing as the most effective one in Dhir beel (Assam); Dey 

et al. (1989) found Dori (trap) as the most effective in Sone beel (Assam); 

Amarasinghe et al. (1992) found gill netting is the only regular fishing method in both 

Minneria and Kaudulla reservoir in Sri Lanka. Like wise, Znamensky (1967), 

Sulochanan (1968) and Naidu et al. (1972) reported the superiority of frame nets (gill 

nets) over other gears. These findings have led to the following research hypothesis.

Hg: The level o f  effectiveness ofgears varies across the different beets o f  Assam -  

Le., i f  one type pfgear is effective in a particular beel, the same may not be effective 

in the other beels. As such the level o f  effectiveness is influenced by the types o f  

species available, their density and the hydrological condition o f the beel.

Hi: The level o f  effectiveness o f  various gears remains same in all the beels under 

study.

In this chapter the results of the hypothesis I (on the basis of chapter IV), along with 

the fish species observed in the beel fisheries of Assam during the present research 

have been discussed.
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REVIEW OF LITERATURE
f

No reports are javailable on the comparative economic viability o f fishing gears in 

beel fisheries of Assam. But, various authors have reported similar works in the 

marine fisheries in different times. Yahaye and Wells (1980), Kuriyan and William 

(1982), Keshavan Nair, et al. (1984), Sathiadas and Paniker (1988), Dutta, et al. 

(1989), and Annamalai and Kandoran (1990) have reported on the comparative 

efficiencies of fishing gears used in marine waters. Likewise, Rao (1991) discussed 

about the efficiencies o f gears in different fishing grounds. Similarly, Siluvai Raj et 

al. (1992) studied on economics o f fishing units in the backwater of Kerala.

MATERIALS AND METHODS
1

To study the level of effectiveness o f gears in different beels cost-effectiveness 

analysis was carried out following the formulae given in chapter 4. In addition, the 

factors, which determine the level of effectiveness of a particular gear, were also 

identified through group discussions in 55 beels o f Assam. The responses from the
i

interviews were recorded in the Semantic Differential Scale as shown in Appendix I.

OBSERVATION
i
i

The cost benefit studies of different gears as observed during the present research
i

work have been shown in table- 7.1 (also in the tables and figures of Chapter IV), and 

described below for different beels of Assam.
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KALIDANGABEEL

The fishing gears are used in commercial fishing purposes are dolijal, musharijal, 

berjal, phansijal, langijal, khewalijal, and hook and line fishing. Though dolijal is 

found as the most effective gear in the beel, but other gears such as musarijal, ber jal, 

phansijal, and langijal are also found economically effective. All the economic 

criteria are found within the feasible range, such as ROR from 46% {khewalijal) to 

720% (musarijal); BCR from 3.15 (ikhewalijal); to 35.49 {musarijal); NKR from 3.54 

{khewalijal) to 45.2 {musarijal); IRR from 57% {khewalijal) to 500% {dolijal); and 

NPV from Rs.10, 817/- {khewalijal) to Rs. 17,22,807/- {dolijal). The CTOR is also 

found above the feasible range except in the case of musarijal (0.09). Hence, 

musarijal is considered as partially effective gear in this beel.

HAKAMABEEL

The acquisition cost, operating cost, total cost and total revenue earned from the use 

of musarijal, dolijal, berjal, phansijal, langijal, khewalijal and hooks and line fishing 

is given in Table -7 .1 . From the study of various economic parameters it is clear that 

dolijal is more feasible in comparison to other types o f gears used in the beel. The B- 

C ratio was found between 1.46 {khewalijal) to 35.49 {musarijal) and the N-K ratio 

was recorded from 1.54 {khewalijal) to 45.2 {musarijal) showing that the gears can 

provide maximum benefit at least cost. Like wise, IRR was found between 23% 

(khewalijal) to 500% {dolijal) indicating economic viability of all gears. Similarly, 

the NPV also exhibited positive results o f the use o f the gears under study. Thus, all 

the gears used in this beel are found to be effective.

NANDINI BEEL

Dolijal, berjal, phansijal, langijal, khewalijal, and hook and line fishing  are the main 

gears used in commercial fishing in this beel. All gear except hook and line are found 

above the effective range. The different economic parameters such as CTOR (1.3 to 

8.19), ROR (18 to 631%), BCR (1.73 to 31.67), NKR (1.79 to 39.71), IRR (27 to 

604%) and NPV (Rs,3379.91 to Rs.2244957/-) are found within the viable range.
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Further, the analysis shows that doilijal is the most effective gear in the beel. On the 

other hand, all the economic parameters are found below the effective range in case 

of hook and line fishing, which indicates that the gear is not effective for commercial 

fishing in the beel.

HARINCHORABEEL

Musarijal, berjal, phansijal, langijal, khewalijal, hook and line, and parangijal are 

the major gears of the beel in commercial fishing. The analysis shows that berjal is 

the most effective gear in the beel with its CTOR (4.54), ROR (336%), BCR (8.72), 

NKR (14.61), IRR (196%) and NPV (Rs.422099.8). Moreover, musarijal, phansijal, 

langijal, khewalijal, and parangijal are also found effective in all economic criteria. 

Hook and line fishing is the only gear, which is found not effective in the beel as far 

as the study o f economic criteria are concern.

BARUNDANGA BEEL

For commercial purpose musarijal, berjal, phansijal, langijal, khewalijal, hook and 

line, and parangijal are found as the major gears o f the beel. Among these gears 

musarijal, berjal, phanssijal, langijal and khewalijal are found effective in all 

economic criteria. The BDR (2.5 to 12.1) and NKR (1.27 to 23.64) show that the 

gears are able to provide maximum benefit at least cost. In case o f hook and line 

fishing and parangijal all economic criteria are found either below the viable range or 

negative, which indicates the inability of these two gears to earn benefit against the 

required costs.

BHOISPURI BEEL

In this beel musarijal, berjal, khewaijal, phansijal, langijal, hook and line, and 

parangijal are found in commercial fishing. The analysis of economic criteria show
i

that khewalijal, phansijal, and langijal are the effective gears in all criteria, such as 

CTOR (2.42 to 11.88), ROR (90 to 253%), BCR (5.45 to 8.55), NKR (6.19 to 16.4), 

IRR (99 to 2 i 2%) and NPV (Rs. 12320/- to Rs.25933.60). Musarijal is found 

partially effective, because -C T O R  (1.16), BCR (1.21), NKR (1.26), IRR
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(23%), and NPV (Rs.l 1791.50) are found within the viable range but ROR (10%) is 

found below the feasible range. The study further show that hook and line fishing and 

parcmgijal are the two gears the economic criteria o f which are found either below the 

viable range or negative as far as the analysis is concerned. Hence these two gears are 

recognized as not effective in this beel.

JOGRA BEEL

The major gears found in commercial fishing in the beel are musarijal, berjal, 

khewalijal, phansijal, langijal, hook and line, and parangijal. The economic criteria 

such as CTOR (1.1 to 2.52), ROR (24 to 117%), BCR (1.65 to 5.91), NKR (1.99 to 

6.45) and 1RR (35 to 103%) are found above the feasible range for musarijal, berjal, 

khewalijal, phansijal, langijal and parangijal. Hook and line fishing is found not 

effective in the beel and all economic criteria except CTOR (1.62) are found either 

below the viable range or negative.

CHANDAKHAL BEEL

Musarijal, berjal, khewalijal, phansijal, langijal, hook and line, and parangijal are 

the main gears used for commercial purpose. In this beel all gears are found effective 

except hook and line fishing. The study o f BCR (2.26 to 20.44) and NKR (2.49 to 

28.22) show that the gears are able to provide benefit at least cost. On the other hand, 

all economic criteria except CTOT (1.18), for hook and line fishing are found below 

the feasible range.

SAGMARABEEL

In this beel musarijal, khewalijal, phansijal, langijal, hook and line, and ghatjal are 

the main gears, which are used in commercial fishing. The analysis shows that 

phansijal, langijal, and ghaijal are the effective gears in all criteria, such as CTOR 

(1.41 to 2.29), ROR (32 to 55%), NPV (Rs.7975/- to Rsl4379.31), BCR (2.24 to 

3.75), NKR (2.53 to 3.99) and IRR (42 to 64%). Musarijal, on the other hand, found 

partially effective due to lower CTOR (0.47). Likewise, khewalijal, and hook and line

158



fishing are found economically not effective and all economic parameters except 

CTOR (1.25) are found below the viable range.

BORBILLA BEEL

The major gears of the beel, which are used in commercial fishing, are the musarijal, 

khewalijal, phansijal, langijal, hook and line fishing, and ghatjal. On the basis o f all 

economic criteria musarijal, phansijal, and langijal are found effective in this beel.
i

The study o f BCR (1.58 to 6.43), and NKR (1.7 to 6.94) show that the gear is able to 

provide sufficient benefit at least cost. The IRR (26to 111%) and ROR (17 to 103%) 

also indicate the effectiveness o f the gear in this beel. But khewalijal, hook and line 

fishing and ghatjal are found not effective in the beel. Except CTOR, all other 

economic criteria are found below the viable range.

BOTUAKAMAKHYA BEEL

In this beel musarijal, khewalijal, phansijal, langijal, hook and line and ghatjal are 

found in commercial fishing. Among the gears, musarijal is found as the most 

effective gear with CTOR (4.7), ROR (1.57), BCR (7.85), IRR (154%) and NKR 

(10.22). Other gears, which are found found economically viable, are khewlijal, 

phansijal, langijal, and ghatjal. The study further reveals that hook and line is the 

partially effective gear due to its lower ROR (10%).

SILIGURIJAN BEEL

The economic analysis shows that all the gears used in the beel such as musarijal, 

dolijal, asrajal and phansijal, are effective in all economic criteria. The BCR (1.3 to 

9.54), and NKR (1.41 to 15.16) show that these gears can provide sufficient benefit at 

least cost. Among the gears dolijal is found as the most effective in comparison to 

other gears with CTOR (4.39), ROR (238%), NPV (Rs.580687.60), BCR (9.54), IRR’ 

(211%) and NKR (15.16).
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DEEPARBEEL

Musarijal, berjal, phamijal, langijal, dhenkijal, and hook and line fishing are the 

major gears o f the beel. The economic study reveals that except hook and line ail

other gears are found effective. The economic criteria such as BCR (2.65 to 7.78) and
i

NKR (2.98 to 10.5) indicate that these gears can provide maximum benefit at least 

cost. The ROR (39 to 161%) and IRR (48 to 156%) are also found above the feasible 

range. On the other hand, hook and line fishing is also found effective from the study 

of CTOR (1.3), NPV (Rs.728/-), BCR ( l . 17), IRR (16%), and NKR (1.2%), but ROR 

(11%) shows that the gear is unable to provide sufficient return to its costs, hence the 

gear is considered as partially effective in the beel.

SOLMARI BEEL

In this beel the data for economic analysis are available for only three gears namely 

langijal, parangijal and khewalijal. Of these three gears langijal is found to be most 

viable from the point of view of the economic indicators like CTOR (36), ROR (6.6 

or 660%), BCR (17.04), IRR (460%), NPV (Rs. 10342.50) and NKR (42.37). Further, 

the study reveals that parangijal, and khewalijal are also effective in all economic 

criteria. ;

MORI BEEL

The analysis reveals that all the gears used in the beel, such as musari, khewalijal, 

phamijal, langijal, ghatjal, and horhorijal, are effective in all economical criteria. 

The CTOR (1.54 to 7.79), ROR (52 to 1017%), BCR (2.51 to 37.8), IRR (43 to724%) 

and NKR (2.65 to 48.7) reveal that these gears are able to earn sufficient benefit 

against their respective investment and operational costs. Among all the gears 

musarijal is found as most effective gear in the beel as far as the present study is 

concern.

BORMONOHABEEL

In Bormonoha beel also all the gears, which are used in commercial fishing, such as 

musarijal, phansijal, langijal, horhorijal and ghatjal, are found effective in all
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economic criteria. As shown in table-7.1 all economic parameters are found above the 

feasible range. Among the gears, khewalijal is found as the most feasible gear from 

the economic point o f view. The economic indicators such as CTOR (4.18), ROR 

(2.03 or 203%), B-C ratio (11.96), IRR (207), NPV (Rs.60497/-) and N-K ratio 

(13.09) are found maximum in case o f khewalijal.

JALUGUTIBEEL

Musarijal, dolijal, khewalijal, phansijal, langijal, hook and line, and horhorijal are 

the major gears used for commercial purpose in this beel. The analysis reveals that 

except hook and line fishing all the other gears used in the beel are found effective in 

respect to their analysis. The economic criteria such as CTOR (1.58 to 8.57), ROR 

(19 to 166%), BCR (1.66 to8.86), IRR (26 to 142%), and NKR (1.72 to 10.71) exhibit 

the economic feasibility o f the gear. On the other hand, except CTOR (1.37) all other 

economic parameters are found either below the viable range or negative for hook 

and line fishing. Hence, hook and line fishing has been considered as not effective in 

the beel.

KASODHORA BEEL

In this beel langijal is found as the most feasible gear as far as the economic analysis 

is concerned. All the economic indicators such as CTOR (4.35), ROR (187%), BCR 

(9.65), NPV (Rs.47026/-), IRR (182%) and NKR (12.06) are found above the viable 

range. Other effective gears in all criteria are musarijal, dolijal, khewalijal, phansijal, 

and langijal. On the other hand, parangijal is found partially effective due to its low 

ROR (07%). The analysis further show that hooks and line fishing is not effective and 

all the economic criteria are found below the feasible range.

KUJIBALIPATTI BEEL

Musarijal, dolijal, khewalijal, phansijal, langijal, hook and line, horhorijal, and 

parangijal are used in the beel for fishing purpose. The economic analysis reveals 

that except khewalijal all other gears are found effective in respect to their economic 

criteria such as CTOR (1.26 to 7.91), ROR (23 to 265%), BCR (1.34 to 14.36), IRR
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(20 to 259%), and NKR (1,4 to 16.84). On the other hand, all the economic 

parameters for khewalijal are found below the feasible range; hence, it is considered 

as not effective in the beel.

DEORABEEL

In this beel musarijal, dolijal, khewlijal, phansijal, langijal, hook and line, and 

parangijal are found in use for fishing purpose. Except hook and line all other gears 

are found effective in all economic criteria. The BCR (1.66 to 8.88), and NKR (1.79 

to 16.77) indicate that the gears can provide sufficient benefit against the total 

operational cost required in fishing. Likewise, IRR (28 to 217%), and ROR (21 to 

259%) exhibit maximum return against the required investments. Hook and line 

fishing is the only gear found as not effective in this beel.

THEKERABEEL

Musarijal, berjal, khewalijal, phansijal, langijal, hook and line, horhorijal, and 

parangijal are the main gears, which are used in commercial fishing. Among these 

gears khewalijal is found economically most feasible gear in this beel in comparison 

to other types of gear with its CTOR (3.09), ROR (135%), BCR (7.69), NPV 

(Rs.37698/-), IRR (138%) and NKR (8.85). Other effective gears of the beel are
i

musarijal, berjal, phansijal, and langijal. On the other hand, all economic criteria for 

hook and line fishing is found below the viable range.

L OOM BEEL

Udori beel is a riverine beel where musarijal, khewalijal, phansijal, langijal, ghatjal, 

hook and line, and horhorijal are the major gears used in fishing. The economic 

analysis reveals that all gears used in the beel for fishing purpose are economically 

effective in all criteria. The BCR (2.45 to 23.83), and NKR (2.71 to 29.98) reveals 

that the gear can provide maximum benefit at least cost. Likewise, ROR (37 to 461%) 

and IRR (44 to 450%) exhibit sufficient returns to the investment Similarly, NPV is 

also found positive for all the gears used in the beel.
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NANDINI-KARMARIBEEL

Musarijal, khewali, phansijal, langijal, ghatjal, hook and line, and horhorijal are 

found in operation during the present study. Among these gears musarijal is found as 

the most effective in comparison to other gears. The economic criteria such as CTOR 

(10.43), ROR (727%), BCR (34.12), IRR (675%), and NKR (46.27) are found higher 

than the other gears. Moreover, khewalijal, phansijal, langijal, ghatjal and horhorijal 

are also found economically effective. But, hook and line fishing is the only gear, 

which is found not effective for commercial purpose in this beel.

LAKHANABANDHA BEEL

Musarijal, khewalijal,phansijal, langijal, hook and line fishing  are found in use for 

commercial purpose. The economic analysis shows that musarijal, khewalijal, 

phansijal, langijal, are the effective gears. The economic parameters such as CTOR 

(1.93 to 7.0), ROR (56 to 423%), BCR (3.41 to 20.74), IRR (61 to 396%) and NKR 

(3.77 to 26.53) are found within the viable range. On the other hand, hook and line 

fishing shows its inability to provide benefit and except CTOR (1.0) all other 

economic parameters are found below the viable range.

SATIYAN BEEL

The gears use in fishing purpose are musarijal, berjal, khewalijal, phansijal, langijal, 

dhenkijal, and hook and line fishing. Among the gears musari, her, phansi, langi and 

dhenkijal are found as effective gears of the beel. The BCR (2.74 to 4.02) and NKR 

(2.75 to 7.45) reveals that the gears can provide well benefit at least cost. Likewise, 

IRR (45 to 119%), and NPV (Rs.9989.11 to Rs.l 11087.80) also found positive. But, 

khewalijal, and hook and line fishing are found as ineffective gears of the beel and 

except CTOR (1.04 and 1.58) all other economic criteria are found negative.

SIYALEKHAITY BEEL

The major gears of the beel used in fishing are musarijal, khewalijal, phansijal, 

langijal, dhenkijal, and hook and line fishing. The study on economic criteria reveals 

that musarijal, khewalijal, phansijal, langijal, and dhenkijal are the effective gears of
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the beel. The economic criteria such as CTOR (1.79 to 4.01), ROR (24 to 198%), 

BCR (1.82 to 8.69), 1RR (31 to 185%) and NKR (1.98 to 12.69) are found within the 

economic feasible range. On the other hand, the study show that hooks and line 

fishing  is unable to provide benefit against the required operational costs and besides 

CTOR (1.48) all pther economic criteria are found negative.

DIGHALI-PATALI BEEL

Musarijal, berjal, khewalijal, phansijal, langijal, dhenkijal, and hook and line fishing 

are the major gears of the beel. Among the gears berjal, khewalijal, phansijal, 

langijal and dhenkijal are found effective in all economic criteria. The CTOR (1.39 to 

4.09), ROR (25 to 136%), BCR (1.91 to 8.36), 1RR (33 to 143%), and NKR (2.06 to 

8.98) reveal that these gears are able to provide sufficient benefit against their capital 

investments and required operational costs. The economic analysis further reveals 

that musarijal, and hook and line fishing are not effective. Though, ROR (12%) in 

case o f musarijal is found viable but all other criteria are found below the feasible 

range. Likewise, in case of hook and line CTOR (1.56) is found effective but other 

criteria are found to be negative.

BRAHMAMAIJAN BEEL

In this beel musarijal, khewalijal, phansijal, langijal, dhenkijal and hook and line 

fishing are used in commercial fishing. The analysis shows that all the gears except 

dhenkijal are economically feasible in this beel. The economic criteria such as CTOR 

(1.92 to 9.02), ROR (19 to 204%), BCR (1.64 to 7.06), IRR (26 to 175%), and NKR 

(1.69 to 13.36) are found as effective. But, except CTOR (1.08) all other criteria for 

dhenkijal are found negative indicating inability o f the gear to earn required revenue.

SALCHAPRA BEEL

The gears used in commercial fishing are musarijal, purjal, khewalijal, phansijal, 

langijal, and hook and line fishing. Except hook and line fishing all other gears o f the 

beel are found economically effective. The BCR (2.12 to 8.78) and NKR (2.24 to 

10.23) reveals that these gears can provide maximum benefit at least cost. Likewise,
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R O R  ( 2 7  t o  1 5 5 % )  a n d  I R R  ( 3 6  t o  1 5 9 % )  s h o w  s u f f i c i e n t  r e t u r n  a g a i n s t  t h e  

o p e r a t i o n a l  c o s t s .  S i m i l a r l y ,  N P V  i s  a l s o  f o u n d  p o s i t i v e  f o r  a l l  t h e  e f f e c t i v e  g e a r s .  

B u t ,  h o o k  a n d  l i n e  f i s h i n g  i s  t h e  o n l y  g e a r  i n  t h e  b e e l ,  w h i c h  f a i l s  t o  p r o v i d e  b e n e f i t  

a n d  e x c e p t  C T O R  ( 1 . 9 1 )  a l l  o t h e r  e c o n o m i c  c r i t e r i a  a r e  f o u n d  n e g a t i v e .

S I B N A R A Y A N P U R  A N U A

I n  t h i s  b e e l  m u s a r i j a l ,  k h e w a l i j a l ,  p h a n s i j a l ,  l a n g i j a l ,  a n d  h o o k  a n d  l i n e  f i s h i n g  a r e  

f o u n d  i n  u s e .  T h e  e c o n o m i c  a n a l y s i s  r e v e a l s  t h a t  e x c e p t  p h a n s i j a l  a n d  h o o k  a n d  l i n e  

f i s h i n g  a l l  o t h e r  g e a r s  a r e  e c o n o m i c a l l y  e f f e c t i v e  i n  a l l  c r i t e r i a .  T h e  e c o n o m i c  

p a r a m e t e r s  s u c h  a s  C T O R  ( 1 . 8 3  t o  6 . 1 6 ) ,  R O R  ( 2 3  t o  1 1 7 % ) ,  B C R  ( 1 . 8 1  t o  4 . 9 9 ) ,  

I R R  ( 3 0  t o  1 1 2 % ) ,  a n d  N K R  ( 1 . 9 4  t o  7 . 8 )  a r e  f o u n d  w i t h i n  t h e  e c o n o m i c  f e a s i b l e  

r a n g e .  P h a n s i j a l ,  o n  t h e  o t h e r  h a n d ,  f o u n d  p a r t i a l l y  e f f e c t i v e  b e c a u s e  t h o u g h  R O R  

( 2 4 % ) ,  B C R  ( 2 . 0 7 ) ,  I R R  ( 3 5 % ) ,  a n d  N K R  ( 2 . 1 9 )  a r e  f o u n d  e f f e c t i v e ,  b u t  C T O R  

( 0 . 9 7 )  i s  f o u n d  b e l o w  t h e  v i a b l e  r a n g e  i n d i c a t i n g  t h e  g e a r  n e e d  m o r e  i n v e s t m e n t  

a g a i n s t  i t s  r e t u r n .  T h e  s t u d y  f u r t h e r  r e v e a l s  t h a t  h o o k  a n d  l i n e  f i s h i n g  i s  n o t  e f f e c t i v e  

i n  t h e  b e e l  b e c a u s e  a l l  e c o n o m i c  c r i t e r i a  a r e  f o u n d  i n  n e g a t i v e .

B A S K A N D I  B E E L

T h e  g e a r s  u s e d  i n  c o m m e r c i a l  f i s h i n g  i n  t h i s  b e e l  a r e  m u s a r i j a l ,  p u r j a l ,  k h e w a l i j a l ,  

p h a n s i j a l ,  l a n g i j a l  a n d  h o o k  a n d  l i n e  f i s h i n g ,  a n d  p a r a n g i j a l .  A m o n g  t h e s e  g e a r s  

p u r j a l ,  w h i c h  i s  a l s o  k n o w n  a s  b e r j a l  i s  f o u n d  a s  e c o n o m i c a l l y  m o s t  v i a b l e  g e a r  w i t h  

t h e  C T O R  ( 4 . 0 7 ) ,  R O R  ( 2 5 9 % ) ,  B C R  ( 1 2 . 7 1 ) , N P V  ( R s . l  1 6 3 8 5 / - ) ,  I R R  ( 2 5 3 % )  a n d

i
N K R  ( 1 6 . 7 2 ) .  T h e  s t u d y  f u r t h e r  r e v e a l s  t h a t  a l l  g e a r s  u s e  i n  t h e  b e e l  f o r  c o m m e r c i a l  

p u r p o s e  a r e  e f f e c t i v e  i n  a i l  e c o n o m i c  c r i t e r i a  a s  s h o w n  i n  t a b l e - 7 . 1 .

A U T I - B A U T I  B E E L

I n  t h i s  b e e l  m u s a r i j a l ,  p u r j a l ,  k h e w a l i j a l ,  p h a n s i j a l ,  l a n g i j a l ,  a n d  h o o k  a n d  l i n e  

f i s h i n g  a r e  t h e  m a j o r  g e a r s  u s e d  i n  c o m m e r c i a l  p u r p o s e .  E x c e p t  p u r j a l ,  a i l  o t h e r  g e a r s  

a r e  f o u n d  e c o n o m i c a l l y  e f f e c t i v e .  T h e  e c o n o m i c  p a r a m e t e r s  s u c h  a s  C T O R  ( 1 . 9 8  t o  

4 . 5 ) ,  R O R  ( 3 3  t o  2 5 9 % ) ,  B C R  ( 2 . 2 7  t o  1 1 . 3 4 ) ,  I R R  ( 4 1  t o  2 3 9 )  a n d  N K R  ( 2 . 5 3  t o  

1 6 . 7 2 )  a r e  f o u n d  a b o v e  t h e  e c o n o m i c  f e a s i b l e  r a n g e ,  w h i c h  i n d i c a t e  t h e  a b i l i t y  o f  t h e
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gears to provide sufficient benefit at least cost. Purjal, is the only gear in the beel, 

which is found not effective and all the economic criteria for the gear are found 

negative.

TAPANGBEEL

Musarijal, purjal, khewalijal, phansijal, langijal, and parangijal are the major gears 

used in fishing purpose. Economic analyses show that musarijal is the most viable 

gear in the beel with its CTOR (4.02), ROR (2.37), NPV (Rs.397779.20), BCR 

(10.83), IRR (222%), and NKR (15.21). Other gears, which are found effective in all 

economic criteria^ are khewalijal, phansijal, langijal, and parangijal. Purjal is the 

only gear o f the beel, which fails to provide benefit and all economic criteria are 

found to be negative.

DIGARB AKRIBAIYA

In this beel musarijal, purjal, khewalijal, phansijal, langijal, and parangijal are found 

as the major gears for commercial fishing. Except purjal all other gears are found 

economically effective. The economic parameters such as CTOR (1.37 to 2.57), ROR 

(19 to 78%), BCR (1.43 to 4.39), IRR (28 to 84%) and NKR (1.82 to 5.4) are found 

above the economic feasible range. The study further reveals that purjal is the only 

gear, which is unable to provide benefit against the required investment and 

operational cost.

RANI-MEGNA BEEL

The main gears, which are used in commercial fishing are mahajal, jhankijal,

phansijal, langijal, dhenkijal, and hook and line fishing. Among these gears, mahajal
\

and phansijal are; found economically effective in all criteria But jhankijal and 

langijal are found {partially effective because though these gears are found effective 

from the study o f CTOR, NPV, BCR, IRR and NKR, but ROR (7% and 9%) are 

found below the viable range. The study further reveals that dhenkijal, and hook and 

line fishing are not effective in the beel and except CTOR (1.97 and 2.25, 

respectively) all other criteria are found below the viable range.
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SAGARBEEL

In Sagar beel mahajal, jhankijal, phansijal, dhenkijal, hook and line, and parangijal 

are found as the major gears in commercial fishing. The economic analysis reveals 

that except dhenkijal and hook and line all gears used in the beel for fishing are 

economically viable in all criteria, such as CTOR (1.28 to 2.35), ROR (39 to 101%), 

BCR (2.75 to 6.48), IRR (49 to 112%) and NKR (3.01 to 7.03). On the other hand, 

except ROR (10%) all the other parameters for hook and line fishing are found above 

the feasible range, hence, the gear is recognized as partially effective. But, all 

v economic parameters except CTOR (1.96) are found negative in case of dhenkijal, 

therefore, it is considered as not effective in this beel.

GOPHARCHANG BEEL

Mahajal, jhankijal, phansijal, dhenkijal, and hook and line fishing are the gears, 

which are used in commercial fishing. Except dhenkijal, and hook and line all other 

gears are found economically effective in all economic criteria such as CTOR (2.7 to 

8.69), ROR 16 to650%), BCR (1.65 to 27.5), IRR (26 to 580%), and NKR (1.7 to 

41.28). Hook and line fishing, on the other hand, found partially effective, the ROR 

(8%) of which is found below the viable limit, though it is found effective in other 

criteria. But, except CTOR (1.57) all other economic criteria are found negative in 

case o f dhenkijal, hence, it is considered as not effective in this beel.

ANGANG BEEL

In this beel mahajal, jhankijal, phansijal, dhenkijal, and hook and line fishing are the

main gears, which are used in fishing. Among these gears mahajal and hook and line
i

fishing  is found effective in all economic criteria such as CTOR, ROR, BCR, IRR, 

and NKR. The analysis further reveals that jhankijal and phansijal are partially 

effective, because, though the ROR (9%) is found below the viable range, but all the 

other economic criteria are found within the feasible range. Again in case of dhenkijal 

though CTOR (1.49) is found effective but other vital criteria are found negative. 

Hence, dhenkijal is considered as not effective in this beel.
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SONE BEEL
In Sone beel musarijal, jhankijal, langijal, dhenkijal, and hook and line fishing  are 

found in use in commercial fishing. The economic analysis reveals that mahajal, is 

the most effective gear in the beel and all the economic criteria, such as CTOR (6.67), 

ROR (350%), NPV (Rs.972680.30), BCR (15.01), 1RR (317%), and NKR (22.38) is 

found better in comparison to other economically effective gears, such as jhankijal, 

langijal, and hook and line fishing. The study further shows that dhenkijal fails to 

provide benefit against the cost needed for operation and except CTOR (1.92) all 

other economic criteria are found below the feasible range with negative NPV. 

Hence, dhenkijal is not effective in the beel.

RATA BEEL
In this beef mahajal, jhankijal, langijal, and hook and line fishing  are found in 

commercial fishing. Except hook and line fishing all the gears are found 

economically effective in all criteria. The BCR (1.25 "to 2.0), and NKR (1.29 to 2.17) 

show that the gears can provide maximum benefit at least cost. Likewise, CTOR
I

(1.22 to 1.77), ROR (12 to 28%) and IRR (18 to 36%) reveal that the gear can provide 

maximum return; against their costs required for the installation and operation o f the 

gears. On the other hand, except CTOR (1.44) all other economic criteria for hook 

and line fishing are found negative in this beel indicating its inability to provide 

benefit against the required costs.

SAITALIBEEL
In this beel only langijal, dhenkijal and hooks and line fishing are found in use in 

commercial fishing..The study reveals that langijal is the only gear, which is found 

effective in all economic criteria. The economic parameters such as CTOR (1.73), 

ROR (17%), NPjV (Rs.2671.47), BCR (1.49), IRR (24%), and NKR (1.6) reveals that 

the gear can provide sufficient benefit at least cost. The study further shows that 

dhenkijal, and hook and line are not effective in the beel and except CTOR (1.63 and 

1.15 respectively). All other important economic criteria are found below the feasible 

range.
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PUNGANIBEEL

In this beel mahajal, berjal, phansijal, langijal, ghatjal, and hook and line fishing are 

the major gears found in commercial use. The economic study reveals that except 

ghatjal all other gears found in the beel are economically effective. The BCR (3.56 to 

7.99) and NKR (4.19 to9.94) show that the gears can provide maximum benefit at 

least cost. Likewise, NPV is also found positive. On the other hand, in case of 

dhenkijal except CTOR (1.39) all other economic parameters are found negative, 

hence, the gear is considered as not effective in the beel.

GANAK-DUBAI-DUBA BEEL

Barjal, phansijal, langijal, ghatjal, and hook and line fishing are the major gears in 

commercial use. Except hook and line fishing, all other gears used in the beel are 

found effective in all criteria. The CTOR (2.22), ROR (106%), BCR (5.13), IRR 

(105%), and NKR (7.03). But, except CTOR (1.94), all other economic criteria for 

hook and line fishing are found negative; hence, it is recognized as not effective gear 

o f the beel.
i

GOROIMARI-BIHDIA-JOPORA BEEL

The fishing gears used in commercial fishing are musarijal, khewalijal, phansijal, 

langijal, parangijal, and hook and line fishing. The economic analysis reveals that all 

the gears used in the beel for commercial fishing purpose are economically effective 

in all criteria. Among these gears musarijal is the most effective gear with its CTOR 

(1.59 to 2.95), ROR (45 to 102%), BCR (2.95 to 6.01), IRR (53 to 107%) and NKR 

(3.25 to 6.84) reveals the ability o f the gears to provide sufficient benefits against the 

required costs. On the other hand, except CTOR (1.23) and IRR (14.47%) all other 

criteria are found negative, hence, the gear is considered not effective in this beel.

MERKOLA BERIA BEEL

In this beel all the gears, such as musarijal, khewalijal, phansijal, langijal,parangijal, 

and hook and line fishing  are found economically effective in all criteria. Among the 

gears musarijal is found as the most effective gear with its CTOR (3.05), ROR
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(135%), NPV (Rs;327563/-), BCR (6.3), IRR (132%) and NKR (8.99). Further, the 

analysis shows that these gears can provide maximum benefit at least cost.

TINSULIBORBIL BEEL

Musarijal, khewalijal, phansijal, langijal, parangijal, and hook and line fishing  are 

found as the major gears of the beel. Among these gears musarijal, langijal, and hook 

and line fishing are found effective in all economic criteria. The CTOR (2.05 to 4.49), 

ROR (65 to 175%), BCR (4.05 to 8.87), IRR (72 to 168%), and NKR (4.52 to 11.18) 

show that these gears can provide sufficient benefit at least cost. The study further 

reveals that khewalijal, phansijal, and parangijal are partially effective in the beel 

because, though the CTORs (0.46, 0.34 and 0.07) o f the gears are found below the 

viable limit but other economic criteria are found economically effective.

MORIDISOI BEEL

In this beel musarijal, khewalijal, phansijal, langijal, dhenkijal, and hook and line 

fishing are found as the major gears used in fishing. All the gears used in the beel for 

commercial purpqse are found effective in all economic criteria. The CTOR (1.13 to 

5.17), ROR (21 to! 258%), BCR (1.74 to 14.32), IRR (28 to 256%) and NKR (1.82 to 

' 16.5) exhibits that these gears can provide sufficient benefits against their required 

both capital investment and operating cost.

BOTALIKHOSA BEEL

Musarijal, berjal, khewalijal, phansijal, langijal, dhenkijal, and hook and line fishing 

are the main gears found in commercial fishing. Analysis on economic parameters 

reveals that musarijal; berjal, khewalijal, phansijal, and langijal are the effective gears 

in all economic criteria. The CTOR (1.39 to 5.56), ROR (16 to 390%), BCR (1.46 to 

17.26), IRR (58 to 356%) and NKR (1.55 to 24.78) are found within the feasible 

range, which indicates the ability o f the gears to provide sufficient benefits against 

their required costs. On the other hand, in case of hook and line fishing except ROR 
(09%) all economic criteria are found within the viable range, hence, the gear is 

considered as partially effective. Again, in case o f dhenkijal except CTOR (1.53) all
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the criteria are found to be negative, hence, dhenkijal has been recognized as not 

effective in this beel.

JBIHDIA B E E L

Musarijal, berjal, khewalijal, phansijal, langijal, dhenkijal, and hook and line fishing 

are the major gears of the beei. Among the gears musarijal is found as the most 

effective gear in all economic criteria, such as CTOR (3.25), ROR (156%), NPV 

(10.08), whicfi are found above the viable range. On the other hand, in case of 

khewalijal, dhenkijal, and hook and line fishing except CTOR (1.78, 1.56 and 1.17 

respectively) all other economic criteria are found either below the viable range or 

negative, therefore, these gears are recognized as not effective.

TELIADANGA B E E L

Musarijal, berjal, khewalijal, phansijal, langijal, dhenkijal, and hook and line are 

found in use for commercial purpose. The study reveals that except khewalijal all
i

gears use in the beel are found effective in all criteria. The BCR (1.55 to 4.13), and 

NKR (1.62 to 4.42) show that the gears are able to provide sufficient benefit at least 

cost. Moreover, CTOR (1.04 to 2.75), ROR (17 to 78%), and NPV (Rs.2979/- to 

Rs.68598/-) are also found above the viable range. Khewalijal is the only gear of 

which all economic criteria are found below the feasible range, therefore, it is 

considered as riot effective.

MORIDIKHOW B E E L

In this beel musarijal, berjal, khewalijal, phansijal, langijal, dhenkijal, and hook and
I

line fishing  are found in commercial use. The economic analyses show that all the 

gears used in the beel for commercial fishing are effective in all economic criteria. 

All economic criteria such as CTOR (1.49 to 2.82), ROR (22 to 133%), BCR (1.47 to 

7.21), IRR (23 to 133%) and NKR (1.55 to 8.68) exhibit the ability of the gears to 

provide sufficient benefits against the capital investments and operational costs.
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BATHA BEEL

In this beel musarijal, phansijal, langijal, khewalijal, dhenkijal, and hook and line 

fishing are found in use. Economic analysis reveals that phansijal, langijal, and 

khewalijal are the effective gears in the beel in all economic criteria with CTOR (1.29 

to 3.07), ROR (46 to 133%), BCR (1.79 to 8.2), IRR (31 to 140%), and NKR (1.94 to 

8.87). The analysis further shows that in case o f musarijal except CTOR (0.09) all 

economic parameters are highly effective hence it is recognized as partially effective. 

On the other hand, in case o f dhenkijal, except CTOR (1.53) all other parameters are 

found below the viable limit, therefore, this gear is considered as not effective. 

Similarly, incase o f hook and line all criteria are found negative indicating its 

inability to provide benefit against its required cost. Hence it is also not effective in 

the beel.

MAIL AT A DIPLINGA BEEL

The major gears o f the beel are musarijal, phansijal, langijal, khewalijal, hook and
i

line, and dhenkijal. Except hook and line all the other gears used in the beel are found 

economically effective. The CTOR (1.41 to 2.86), ROR (35 to 110%), BCR (2.48 to 

5.91), IRR (43 to! 111%) and NKR (2.65 to 7.27) are found above the feasible range,
j

which indicates that these gears can provide maximum benefit at least cost. Hook and 

line fishing is the only gear, all the economic parameters of which are found below 

the feasible range hence it is considered as not effective in this beel for commercial 

fishing.

RAUMARI BEEL

Musarijal, phansijal, langijal, khewalijal, hook and line, and dhenkijal are the major

gears found in commercial fishing in this beel. Economic study reveals that musarijal,
\

phansijal, langijal, and dhenkijal are the effective gears in the beel. The BCR (2.24 to 

23.95) and NKR j(2.53 to 28.42) show that these gears can earn maximum benefit at 

least cost. Likewise, CTOR (1.57 to 6.58), ROR (32 to 447%) and IRR (42 to 440%) 

are found within the feasible range. The study further reveal that khewalijal, and hook 

and line fishing are unable to earn the required revenue to become effective and all
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economic criteria are found either below the viable range or negative (table-7.1), 

hence these gears are considered as not effective.

GATHIA BEEL

In this beel musarijal, phansijal, langijal, khewalijal, and dhenkijal are the main gears 

found in commercial use. Among these gears musarijal, phansijal, langijal, and 

dhenkijal are found effective as far as the economic analysis is concerned. The 

economic criteria like, CTOR (1.97 to 3.46), ROR (25 to 103%), NPV (Rs.6001 to 

Rs.29122.38), BCR (1.35 to 6.44), IRR (22to 111%), and NKR( 1.49 to 6.94) exhibits 

the ability of the gears to earn sufficient revenue against the required costs in 

installation and operation of the gears. On the other hand, in case of khewalijal, 

except CTOR (1.28) all other economic parameters are found negative, hence the gear 

is considered as not effective.

173



Ta
ble

-7.
1 E

con
om

ic I
nd

ica
tor

s S
how

ing
 th

e C
ost

 Ef
fec

tiv
ene

ss 
of G

ear
s in

' 
Dif

fer
ent

 Be
els

X
ad
Z

N  < 
A  1

0  ‘ 
r -  <
d
"0

n  t
0
30

0  { 
N  C 
*■*-

0
M

I

St t 
D  < 
*0

n T
*1
n
r—

N  t

5 -o
0

S i
r -
r~

•— t
•*» < 
0

O
■o 1g

r -

o
M
•d

r -
<

■o

33
3>
D

5
r— |

s :
j 5 r “

r

D
?

:O  1
O'
D

r—
q
O’

N
r“

€
<

s :
D

M
33
0

O
r—

4D d
6

s-
M
T*

3 s
■d
M

33
33

=?

■M
N
d

'

§
DC
DC

CO
0>

0
3
A

33
2M
r~

fO O
«—

F—»
0

33
a
CM

n
o>

O
o
w

3
S>

S-
ro T~

■o
M

M
0 s

0

r—
0
N

S>
CM a

r
M
0
r

0
A 90

Cp .
0>
«—

ra D
t~

■o
3>

o
r - M © — s

©
c—1

oc
o
CQ

CO
*r
to
£0

03
CO
to
CM

3>
a
V
CO

Tt
CM
CO

D

CO

A
CO

CD
M-
ID
CO

a?
CO
10
CM

cr>
CM
CD

0 0
s .
CD

s<t
T*̂

0
03
CM

to

CO

r"
C£>
cd

0
N

OD
CM
0

N*
Q
cd

fO
cq
cd

’v. CM
h~
cd

"<t
CM

0
0
id

03
O
0

C*J
□>
0

0
V” CD

CM
NT

c4 0
0

©

9

Mr.
O

■»
K

>
0 .
z 1

S
9

1
4

3
2

.5 N-
0
to

1

3
2

1
6

7
8

.0
5 CM

CO
CM
S
CO
CM

- 
2

6
9

3
2

.6
8

co
o
*—

N.
O
0
CM
M-

CO
CO
Mr

03
ID

N-
O
CO
CM

f f
T"

xi
t«-
0
r*
CM
CO 3

8
1

0
1

1
6 CM

1
o
CO

CO

3
CM

0
03
®0

h -
0
03

?
CM
CM 5

4
3

6
9

3
.2

1

03
03

CO
to

I 
2

5
7

3
8

,3
4

' 0
t5
CQ

CM

$
03
0

»

0
cd
0
o
0
CM
<T“ 4

2
2

0
9

9
.8 03

0
ad
0
CM
v*-

M*
03
s
8

0
CM
N-

S

©
CM
0
©
CMi

0

S
0

03
<6
©
•r—
o
©

[ 
1

0
8

0
8

6
.9 o

tM
0
0
0

Q
0
0
s©

h -
0
©
r -

©
©
CO
T~
T

V~
td
N-
©
0i

cc
o
o :

<N
Fa
VO

CO
CO

CO
o

03
o
r*

to
M*
O

to

CM

CM
Is- CM

CO
CO

CO
CO.
v— T~

CD
T -
o

?
o

0
<d

s
csi

CO
v—
o

CO
q s

0
0

9

CO
Is-
d

0
0
cd

0
0
d

T— 5
0

©
O
0

CM
r*
O

■̂ r
T“
V“

co
03
o

IM
CO
0

r -
v -

©
9

O
o

1
G
!—
O

CO
o
d

CO
h -
K

CD
CO

to

csi

(0
•"fr
csi

as
N
v—

h - a>
o
o

CO
h -
n !

5
CO

N -
O
CO

CO
CD
w

0 )
0
•r'

0
o
CM

03

ad

T—
o

cq
’f—

q
CM

0
0 3

d
?
CM

M*
0

■*—

T—

0
©
CM

03
CM

03
©

V“ M’-
0
<d ©

to
o
CM

0
CM

CO
03

£
0

©
o

■£ » !  

* J '

M
f

t

}

!i

j j '

j

j; .

Y
[i

w
L'j i 

']] ’

J

«

F
A

T
 (

R
s

.)
l

Is-

5Cf>
U>
CM

O
O0
r*
CO
w

0

&
to

CD
O ’
CD
O
r*-

cO
CM

1̂ *

3
03
V”

O
T—
M-
N,

N-
CO
CD
<0
CO
CO
M-

m
M-O)
CD
CM
cc

o
o

5
0

CO
0

o
0
S3

03
T t
CO
0

T -
q
CO
fw

xt
CO
cd
CO
0

h -
cd
0
m
<£>
CO

0
0
CD
0
0
03
0

0
O
CO
0
N.

CM
T -
JS?
0
<r

CM
Is-
<o

0
CO
co
CM

00
CD
(D
CO
a>
CM

CD
cq
T“
0
to
o
h -

N-
CD
csi
0
0

Is-

i0
0

r
0
0
T f

CM
© ’
CM

r--
0
o
0
©

o
o
©
0
©

o
0
©
03 cd

©
CM
V—

1—
©
©
0

N-
0
N-

CM

5

Is—
0
d

5

“tn
&
CC
f -

O
to
r -
62o j
©

o
o
o
p
CM
M-

to
CO
v—
to

a
CD
ID
O

O
to
ID
O

O
CD
10
h -

1
M"
T“

O
o
o
ID
O

o
ID
CM
r -
<30
CM

o
o
o
•<fr
0

CO
M"
O
0
T*“

o
0
0
CO
V**

1

o
o
CM
h -

o
o
o
0
1^
M-

O
0
0
0
CO
t "

0
§

V -

o
0
o
<o

0

co

o
o
0
r^0

0
CM
<o
O
v*

CO
0
0
CD

a
©
©
0
T—

O
CM
0
'■t

a
CD
N-
0

O
©
0
h-

o
0
CM
CM
©

O
0
CM
©
©

o
o
N.
N-

0
©
©
©
v -

O
M’
O
Is-

U

I

0
o
©

1
o
in

2 }
s

s

O
o
to
00
to

o
o
CO
O)

s
o
ID
03
ID

N.
N.
CO

S
0

to
CO
<0
0

CD
css
CO

<0
CO
CO
CO
(0
<0
»D

10
10
A
0
CM
CO
CTj

0
g
3

h -
Mt
O

s
co

03
T—
T—
0
0

03
r -
CD
CM
03
0

to
to
cd
0

s

CO
CO
cd
toCO
03
O

CM
<o
cd

<0

cn
0
to
s -
M*

aO
cd
rt
I -
I*-

K.
0

g

0
t5
0

CM
0
220
0
0
-o-

CM
« .
0
0
03
03
ID

0
0
cdco
h -

0
©
in
03
s

03
(C
o
■t—

©
cd
s
0

«
xt
03
©
8

O
0
■*fr
0

O
0
©
©
©

©
©
©

CM
cq
cd
Of
s

CM

S
CM
M’

t—
Csi
XT

ut)
o
©
CM
CO

1®
«

o
o
1 -

o
o
04
00
CM

o
a

§
ro
V—

o
o

s
o

O
Is-
to
ID

O
03
CO
tn

o
CO

0

o
o
a\
CO

O
O
CD

g

o
o
N-
O
cn

o
o
03
03
N.

o
0
03
f -

o
0

£
S
s

0

CM
0

o
o
0
o
o

o
0
t -
TT"
M-

o
0
CM
M-

O
o
CM
f -

o
0

0
CM

S

o
o
0

?

O
o
<Q
0
CD

0
CM
0

0
0
as
i*-

o
0
0
0

O
CM
CM
0

O
O
©
0

o
o
©
Is-

8

S
©

o
V—
©

o
5
h~

0
O
M-

S-

8

co
o
0

v".
ta

&
d
a
as

a

©
©
CO
CO

o
a
§

o
o
s

ID
d
to
'Sf

is.r-.
CO
CD
M'

to
a
M3

o
CD 8

to
CO
OQ
ID

0
40
ID
0
0
N-

O
0
O
0 d

!02
Uo

03

<o
0

03

cd
h -
0

0
CD

03
•CO

CO
0
CO
CO
CO
0

CM
to
to
CO
0
TT

S
0
o
0

C0
cd
s

N.
tt>
<x>
CM
CM

8
co

0
0
id
0
0

CM
CO
cd
0
0
0

0
0
aO
0

0
©
0
s

03
V—
©

co
td
CMCO

©
M-
cn0
o

o
0
©to

o
0
CM
CO

8
CO
©
©

CM
©
cd
0
0

CM O
M-

A
d
CDT—
T-*

■jfl
ac

o

o
o
o
<g
CO

8
o

5

.O
o

s

o
u>
CO
Mr

0
O
CO

a
0
CM
Mr

o
ID
3

o
o
o
A
T

O
o
o
CTf
st

o
o
o
03
CO

|D
l o

*

o
o
CO

o
0
CD

' 3
i O
| 0
0

o
o
o
0
0

o
0

1

o
0
<M

8

3

a
o
cc

8

S

0
0
CD
CM

0
0
0
V“
0

0
0
S i
<

8  
CO 
**

0
0o
0

u
■O
s

o
0
0
r -

a
o
ah-
CM

0o
0M*
CM

LJ
0
©©

uo
h-

0
Is- 8

8

o
0
Is-

fire&

CD
■s
COto3

Tjj
*5
n

76 ' c  
0)

*5cns
JZ
ft

1
cc(0

75
"5
5as

JZ
V

0
S
XIc
ns

1
T

75
5
CO
«»
?

1
O
n

76
c:
CD
CQ

75
5
ca

jC
C L

■§
oc*0-J

1
as

§ H
o

o
ka

n
d

li
n

e

a
o
D

76*c
as
CD

2
'<7c
03

£

73
!afc
ns

— 3

■g

1

J T

CUc
x>c
ca

1
i

75
:cnst/i
=3
2

76
szas
ED

re
s

£

cc
<c
- J

"5
:sr
co
$as

JZ

03c
T3
C
as

1
X

75
CT
c
[0
03

a .

2

cc
3

2

.S
re

©

.2
'S  , c  
re

j r
0 -

S
ac
re
0 IK

h
e

w
a

li
 l

a
l

H
o

o
k

 a
n

d
 L

in
e

.1
ac
re
re

CL

1
DD

cc

c
to
T
«

i

? L
to
€
re

jc
it

X L
*5
T3
C
te

z

ta
u>
C

£
o

CO
X

re
cc
re
T3
•c
3
re
m

3



a*z
coCM 0)

o cc
O)
CO

0300
CO

rscofs so
0)T“
<o

CO03
to

MrT“
o

toM*CO
r*
to

03CO
9

0303
Y~

cmCNocCM 14
.4

6 0)M”
CM

tooc
CM 3fs cc

9
CDCO
GC

coto
CM

r~03
O

03CD
CO

CMCN
CO

CD
V

COto
cv

fs
4P- 8O

&
CO

COto
CO

seo-

COCO
o

C£
a
£

COCM fs CM
CM

O)03 too cs CO 03 <003 toco COoV
CM00 CMT* toCO oT“M*

toY—CM M" fs r̂
Y-*

03
9

CO(OCM
ar~ 3 CMto CO

i
CMM- COCM 03 V“r* 3V“ fsCM

CO

a
om

i-CN CO00
o

toto
oo‘

ooCO
to 1?to

03o
*7

(ft
o

to
M-

CDGO to03 a
to

Y-*to
M*

COCO
9

toCO ■M*M*
oCM

COco
c

COCM
CM

toco
CM

00CM
CO

fsCM
tot

tors
CMT-*

COto
CM

CM03
O

tofs
CO

£
cvi

toq CM
CM

GOqr*
isto
d

COrr
cd

00o
(O

toT“
9

CO
o

a
£
>a.z

tO
a>fsT-

tO

SIs.

oCMCOCM
COM1a>o
sCM

<q
COCO03toCM

CO
dfs.COoc?

c?
COCOcoCM

to
CMfs.fs.toCDCM

CO03M"fs.CO

COCOtoto
to
CO03fs.fs.CM

fsCM
toCOCOoCM

COtors:Y—to
9

COCD00rs
COCOM*T"COoY“

CO
CM03fs0)■«r

toq
ft!

totO
IT
fs03

fsCM
COCOCO
CO

03
toCOCO
CM

q
Y~o03CMTT

tOq

3CMCO

COCO
CO
T

CO
03|SCONfY~

CDCOo

SocoCO03fs

K03fs
q
to03COCDCM

oGO

coCO
CMCMir-03CM

CO00
CMoCOcoCM

3
CM
3
t

3
COfs03i

O'
oa:

o'
COo
o

COto
CM

o>o toqT“ sY—
CMo
o

a>
o

fs. COCM
d

to0)
d

j8
d

COCM
9

M“CM
o

fs
sMf

coCM
CM

CMCO
o

toCO
d

Y“ i fs03
CM

3
o

COo
d

toin
d

5
d

COCM
9

CMCO
O

fsT“
o

COCM
9

COo
T~“

CO03
o

xf
9

<cfq
o

1' 
CT

O
R

l COr—
1

ooGO
CM

COCO
CM

CMfs
d

oo
o

CMto
CM ?CM

to
r*

03CM
CM

fs
CM

CMID -
COto
CD

toCO
CO

TTq
CM

to fsCO
CM

00 0)
CO

fsM;
o

s
d

03CM
CM*

•M;V“
toCMT-*

COCO 03
CM

COCMY-*
ISto
CM

CO•M*
CO

fs00 coto

CD
£

a.

otoCO
otoCM

CO•M-
toCM
8

COCM
is:CMoMT

COCOCOM-
tooo
CM0)CO
T

M-CO
otoT**

ootooto

COCO
Y“03o03CM

COto
5CM

rsCO
d«ocoSf

fs
03tofsco

to
CM00

fsCO
803t—

ototo
fsT~

CM
v~
IS
g

fs

1

coto
03CMoo

COto
to00
5

CO

icoCO1

O)fs
CMCDCOCM

tofsCOCO
CM’T”
CMCO

fsCO
M-COCOCM

fsCO
CDMft—CM

COr—
03COOY“1

CMCD
COto<0r-

tofsCOCO
to03CO
t

fsCO
cdtooto

3
dM*fs

OOto1
03CO
8CM

tfTa
O'
f—

oto04T-to

otoCMCOto
sto03

oCOfs.o
ototo

oCMtoCM
CMtoooto

otofs03CO

toCM
CO00

CM0)COfs.
Mrofs

oCOfsOV“

Oocoto
OCM00CO

ootoCOtoCM

OOOtoCO

oo030)
oCM03fs

OOCMCO
oCMCO

OOto
CO

toCM
GOCM

oCD03CO
COCOo
fT"

OCO0)CO
oCOtoM-

O00CO03
otoCMCMCO

oCO03co
o03oCO

CMCOCOCO
oCMfsCD

to
CM00CDCO •

Id
£
o
K

oo ooototo

N-to
00|S
s

fSfs
CMtofsCO

CO(0
r—03(0

toGO
CM
CMfs.

COco
ofs.to

1 otoCM
§

CMCO
COCO
1

fsM-
o•M’r*CD

COCO
COtoCOCO

COGO
oCMOfs

to
CMCDCO<0

COCO
CO
03CO

otoO)
CO

coCO
CO00CM
5

COCO
to
3co

fsM-
o03oCO

5
Y“
ft:

CO
rfOOCO

T"CM
CMfsCOfs

gMf
CM

COco
GOCO
8

COCO
COCM
3

COCO
COCOfs

CO
0)03toto

00
COCMOCO

tofstotofs

toCMCOCO
COCO
COCOoCO

COCD
03oo

OCMCMfs
r~CO

[ 
TO

C
 (R

s}
| ooCOo

ooooto
gCMfs

otoCMCO
oCM
s

oCMCOCO
oCO
3

ooto0)N-

oo
0)M"

Otototo
ooCOCO

g
3

oCMoCO
O00toto

aoCMCOfs

oo
3M*

ooCOfs
oo
3

Ofs
fs

toCMCOfs
oto
s

OoCO03
OtoT"*CO

oCM03fs
otoCMM

o
to

OtoCOfs
oofsafs

otofsrs
oCMtofs

oto
Y~

OCMCOCO
ooCOfs

[ D
ep

re
.(R

s)
| oooCO

oooto
Isto
COCMCM

fs.
S

CMoto

COCO
Q)M-

toCO
CM0)CO

CO<0
M*CMf

otoN.CO
CMCO
COCO0)

fsM’
o0)to

COCO
COtoto

COCO
oisto

to
CMCOCO

COCO
COCOCO
V*

otofsto
CDCO
GOGOcoM

COco
to
s

o0)co s

CDY~
03’fsCO

CM
CMCMCM

OtoT*CM
coCO
CO

$

COCO
COC3to

COCO
COCOto

CO
03rsCO

GO
COfsCO

tofsCOTf
tofsto

COCO
cd
V*to

COCD
1

oo 5
fsl
3

C
 I(

Rs
)| ooo

5

oooa>CO

ooCO g
5

oo
5

ootoCO
ooCOfs.

ooototo

ooo
3

oo03
oo
5

oto03MT
oto
3

oooCO
ooo03CO

OoosCO
gCD

otoCMto
otoo)

otoCO<0
OOO00

ooto03
oafs

ato oo03Tt*
otoCOco

o0
01 to

Ooto
in

oo
3

oo03’M*
oo
s

oo
8

oo
g

Ge
ar

s

<5
e(0CO3
2

<5
<8CO

si
ca
£sz

1.
toc
TOszCL

si
g
5

©c3
■ac(0

1
X

s,
O)csCQCL

1c(0at3
2

2,
<5GO

TO

1
SZ

c3
cHcC0sz

3,
03
C

3

©c3
TO
Cca

r

si
03as(0CL

75
e=caCOZ3
S

2,
<5□Q

si

msz*
1,
W
CCOszCL

OJc2

a>c3
T3
Cca
8r

o5
03c
2caDu

o3
cca(/>
Z5
2

s.

§
§

1
t/D
Ccas zCL

1,
03
5

a>c3
x>
g

1
X

I s
rasz
O

ai
c
caat=3
2

3 .
ra

£
£

t
toccas z
a.

1,
03c
5

CD
C3

1
r

(3

s z
Co

c
3
a
<0
5
c
m

<3h.
03
o

coc
(0
T3
C
ra
c
D

2ca
Bca
03
CO
to

«

B

o
CD



t t*z
CNCN
c

pxfr
to

toCOT“
CM03
Tf

03T- CO
CM ?■ CO

k
fcCN

COIs- fSN
CO

h«T-
T -

to
c

03CM
CO

CMOID
03coco

03
CM

5
■*fr

CMT“
p-<0CNMf

GCNx-CM
ID<0
o

P
CCMT

pco
(0

IDCO
CM

COco
CO

Y“
as
CO

03ir
p

5
CO

8
COY~

asCM
CM

CMID
CO

toCO
CM

CQ•xT■M

Cg0s
2ge

xt
L0

Poo toCM pP CO a PIDCM CM
COxT CDCM 03ID N- COID O)03 03P- o 00NT op~ CO oCOMT 8

COCO xtf
Pi

03oX“
COM- CMCO CM<o oCN oo poCM

PCO te 8 CMP

a .om
W00
P*

P00
xT

CDto CM
xt*Pt“

CM03 CO a<33
CMCM
CM

P<qx—
xr
co

KCD
03

COh- P-ID
NT
Mr

CMCO
<o

idCO
CM

CO
10
cd

p-X—
<*”

■M-op~x~
COIDcc

CDCO03
COpCO

CMCO
CO

ID
CM

IDCOCO
r*CO
cd

PCO
cd

9o
»D

toG CO
CM

<0co
cd

QQO
cvi

3

«

>a.
z

dCM00
CMCM

CM

COp
5CMCO

toO
p
CM03

O
P

to03OlID
O)

CO

COPCO
sCDID

CM
8CM

p CO 03
CO
§
sCO

ID
S03P-*.

CMto03
O)03
8
8CO

p-op-
s03

COCO0303
COCMP-

idCNi
3o*c~

p»o
a03

CMCO
s

opM-CMOO
8OSCM

COCOcdCO03CO

CO03
8CO

cop
s

T*
8CO

in
iGPM*CM

O)
ato

COp
1p

coCOCD
gCM

CMCO
CO

8
T—

£
o<£

Pw 00
o

00co
d

CMPo d
IDCMo

COcoCM
CDCO
cvi

PCO
o

CD
O

3
o

COh-
T~

COr* 03
d

COp*
d

CMpr*
03CO
o

03p-
d

Y—
d

CD
cd

COCO
co

CD
XT-

P
d

CMO CMIDd a
d

a
d

IDY"“ 
Y—

CO
G
O

COo
CM*

CDCN
d

CMxT
d

GCM
d ao

o'
ofr—
o

p
xt cooCO

PPY“ ID a
pg P

10
xt

03CO
xT

CDCM XT
CM

co
CM

IDCO
CO

r*̂
cd

ID
CM M*CM

•NT
CM*

CO
r- 00

CM
CO
T— <0CO M*

ID
ID £P

CO
xf

as
CM03
cd

a Xfr
<d

CO
cd

to
ID 8Y“

COID
cd

sr*
pID
03

£
<CL

5coco00pCO

CMV
£pCO

PCO
<6p
oo

P
icoCO

sdoxT

xrCDCMX“*
s

so

COCM
CMp
fc
O)

IDCO<0CM
COCM
CM

N
<D

10COCM

a>
CO
cdCOCMCO

oin03CMCO

P-
co
cdCOo
5

N.V
M*CO
CO

KCO
T*CMCM
to

h-
03p-03

03CO
CM
CO■XT

oo o
toCO

CO
cd
coiD

8
Ip.

P03
<dCOpCOCO

asco
cdNj-T—ID

ID
sCM

opIDCM
§

8

pCD
to
ID

p
r*
O

GCO
cdp
o
x—

OCOID
V“

a

oiCMCM

CO
03
XT"

£

P
cq

5CMCO

■(/T
£
O '
h -

toP00CM
oCMto
xT

oIDp00
oCOpcoCM

O
OoCO

OCDCM
O

ooIDP00

ooooCO
Y“*

tDIDCDCD
O
N-COCM

OCOID
O

OCM03
CO

O
O03
|

oCM
iDCO

OCOco
ID
P~-
OCM

ooo03
oCOCM
CO

ID
p -<DXT

ooo03
OoCMIDCM

OOIDCMCM

oIDpCO
CM

OO03OCM

OCOIDOT“

O
5£0X—

O
M-CM
G

O
a
8

oIDPCO«r
XT*

o
aIDCM

OP
a

OOPCDr*

IDCM
■xT
Y~to

O
aCD
Nf

*3T
£
u
i—

Oo
o
to
P

co00
adCOpo
XT*

COCOCOPCO<o

COCD
U3
OSCOOCM

CO
r "
dCD
into

COCO03CO
oID
xfCDp

pP
PCMCMCMCD

OCMCMCO
N-
N-
N-ID

COCOCOo03
p -

COCOCOCM

o»DO)
X-*CO

CO
CO
cdCOo
s

COCO
ID
sCO

CO
CO
cdIDCOCO

CO00
dCMo
p -

xr-CO
s
co

top-CM
M“

oIDCO
p -

a
co<33CO03

M“CO
COCMCOID

COCOCOCO03
OS
MT

Y—IDPID
Y~

ID
PP

§

1

CDCMCOID
COCOCO
GCOCM

COCO
•x-

I

Y“*

x—CDIDID
Y—

oxT
GG

COP
CM
|

pID
dxr*
a

COCO
cdIDIDIDXT

I 
TO

C 
{R
s}
| Oocr>

x—
P

o
toCMo
y—

oiDfOCO
O
OCDg
r~

o
ato

OIDCMCO
oooCOp

O
OCMID
P

oCMCMID
OCOaso

oIDCO
N-

oCM
T*COCM

ooCM<p
P -

oo
03
NT

oo
coh-

ooCOCO
GID
a

ooCOp>
to
pv
eoCO

10
CM
CM
p -

O
r*at
00

O
as
CO
Tf
X—

O
O

ID
(OCMID

OID
P

o
aspID

IDCM
OID

ID
COCMCOCM

o
o
GCO
G

ID
P
O
to
Y“*

£
s

oCM
GID
V*

o
CO
co
M*

O
ID
OID
xT

&

£  
a  
11! 

a

G
p

x—CO

co
eo
CD
co
xT

COCO
cdCM
to

COCO
id
OS
XT

CO
xt-a>
p
co

CO
r*
CO
P

o
i d

a
fc
E5
o
p

O
8*— N-h-

COCO
COIDID

T-*
T*“to

o
£ID

COCO
803NJ-

COCO
to
s

COCO
cdIDID

CO
co
op-ID

s
p̂
a

oo i d
CMX-“ aC0p.M*

a
cdCOM*

COCO
cdCOtoCM

x—Y**
d
co•sr

to
COID

oin PID
cd
900

COCO
cdoID

COCOCD
to

Y~r* ID<oID
GO
P

aID

P
ID
cd
g

COCO
cdoto

| 
C
! (
Rs
)| ooo

CM

ooP
xf

oID
G
xf

OIDCO
■xT

o
to
toCO

O
OCM
tD

j

ooo
5

oooT-
xt*

OoCO
xr

OooCO
oo03

ooCD■xj-
Ooo03CO

Ooo
8

otoCOM*
oo•t—ID

oID03•XT
ooCOID

ooCOCO
o
toCM

O
OP-M*

oo
IDM*

ooo
CM

ooo
to

o«D
a

OoCOM*
o
8(O

oo
to

oooID
•Nf

O
O
S

O
ID
a

O
O
8

ooXT“
ID

oo
x—ID

G
e

a
rs

 
1

Catto
3
s

2.
ro
1
§

15
tocmx=
EL

(3
6>c
3

©c

T3CCO
(A

1
r

H
«xzO

2,
cas0i
Z3
£

1.
o
Q

2.
2GO
<

“m
as
amsz
EL

2,
03
3

2,
c
o
€
o
X

2,amc&3
2

2,wCO
QQ

ro
Etit<

2,ncmxz
CL

2,
03c
3

n

sxz
D

<13c
3
ncCO3C
oQ
r

2,
Oic
3

2.s
*

Satc
2
coEL

H ,c(0
Oizs
£

2,

1
§

cB

03
§
XZ
L

<0

9

3

<5
to
£ ;
CD

s i

o
€
o
r

n
C
CO
OS
£
£

2,
co

i£
X.

1 ,
lA
C
<0
IS
L

2,
5>

S

2.
<3xz
3

<5
s
€
o
r

©
i

m

CB

C

m
Em
£

B

c
m
u
3
0)

d

o
<23
m
S-
(U
O.
03
03
Q

tz
(0
E
o
ED

03
CD
CO
t*
O
£

soc
o
=

o
B



a

2

L f 3
C O
C O

C O

C M

x C M
K
o

s
C O

&
0 5

C P
N f f c

M *

C M
5
C N

8
c \

8

9

f S
M 1

* r *
t o
o

C M
0 5
f s .

8
o

i n
K
C N

3
0 5

3
C D
• r

C M
f s .
X T

i n
C D
C O

f c
C D
x - ”

C O
T —

X T

* r

9
8

1 "
C N

3
C N

!2
C M

8
a o

N
X —
X f

N -

9

•s P

1

0 3
h -
C O

r -
T “

t o
C M s

C D
I D

C M
X T

T *
f s - £

C M
C O

0 )
C O

C M
C O
r - i

t o
i s .

C M C O
t o

a oy—
T ~

03
C O g

o
C M

0 5
t n
C M

r *
C O 8

C D
t n

f s .
r -
C M

C D 8 9
f s .
t o
x ~ *

m
X f X f

i n
X T

t o
c o
XT-

f s -
C D

C O
x r ~

ct
& 'S

x f

£
t N
t o
C O

C D
C O

C D
C O
c b

C M
C O
t o

0 5
x r
N - ’

c \

c b
8
e o

C M
0 0
T *

h -
c \
C M

t o
C O
0 5

0 5
t o
o *

0 5
q
' M r

C N
M -
f s .
t o

f s .

o

h * .

C M

I s .

C O 3
C D
c o
x f
X “

V "
0 5 s

X f

0 >
C O
C M

C O
C s
c d

8
c b

8
f s .
C M
d

G O
a c

C D
C M

c q
o
C M

C O
x —

C M

0 5
C O
f w

too
C O

C N
x —

t o
f s .

9

(ft
K

>
a .
z

0 0

i O
o >
0 0
C M

S i

C M
O
0 5
O
t o

K
t o
0 5
0 5
C M

C M
f s

d
C O

3

C D
c b
C O

8
x f

C M

C D *
C M
C M
C Dx-l

C M
t o
o
T “
x r

s
u >
f s .
o
C M

c o
c o
0 5
f s .
O )
T ~

i

T ~
C M
c b
0 5

C D

C O
C M
O
i s .
M

’ C f
c b
C M
o
f s .

t

N T00
C D
T “

0 5
C O
C D
C M

§
C O
C O
N f

N j -

0 5
o
t o
I S .
0 5
C M

8

s
0 0
T “

t

a o
0 5

c d
I s .
r *
J * ^

I s .

o
C O

3
’ M ’

1
V “

I s .
C O
h .

s

c o

c o
o
o
i n

C O

i
C D
f *

3
C M
c q
o
T “

I S .
0 )
T ~
X Txm
o
1 )

3 s

8

I

C O

8

§

C O

a

1

C N
C M
T “ *
C O
O O

0 0
0 )

S2
t o

3
d
< M

8
T “

h -

90 5
x —
x —

3

C M
x f
C M

9

K
O
a :

f s
0 0
o

C O
t \
o

C M

y—O )

o

C O
< 0
T -

co
C D

9

t o
m ;

C D
C O
o

| s ,

d C M
d

0 )
C M
o

r ^ .
C O
r

£ N
C N

9

0 }
c o
o

h -
o

d

C O
C D
T *

Q 0

T *

C M
o
o

C O
d

V “
i n

• c r

d

m
C O
C M

C O
C M
o

f ^
C 0
o

C O
i n
o

0 )
i n
C M

0 5
t n
d

C M
d

m

9

C O
f s . C O

d

C M
o r

d

< SC Oo
mco 0 5

i n
d

t o
X—

d

p >
n

9

a
o
H -
o

< 0
C M

C M

0 0
i n o

C O

C O
x —

< o
0 5

c b

f s .
C O
T “ *

c -
t n

c d

£
N
i —

C O
< q

0 0
0 5 s

t o
c q

M *

C O
t o C D

c d

C Om t o
N -

C M

0 5
f s .

C M

h *

x —“

0 5
t n C O

c b
5 s

C D
C M

N .
K
x —

C O
f s .
T *

5
0 5

C O

C M X —

C Dtox—
c o
t n
c d

K
t o

a >
t n

C M
i n

0 5
o
c b

C D

C M

X f
0 5

C O
h -
d

* «
£

5
CL

c o
h *

a
o

3

3

10 5
M 1

C O
C M
c \
C M

a

h -
C O
0 3
o
0 5

C D
T -
o
0 3
h -

o
0 5
C O
C M

h -
C D
c d

£

C O
C M
K

3
0 5
C O

3
a d
t o
0 5
C D
C O

3

g
O
T -

3
c b

5 >
X~*

C O
C O
d
a o
G O
i s .

C D
C D
c d
< o

9

t n

ai
| S -
0 5
C M

f s .
N -
r s l
0 5
C M

t n

o

t n

1
t o

C O
a o
f s .
C D

t n

s
T ~

C O
C O
c b
C O
0 5
I S .

0 5
G O

g
t n

o
C O
m
C O

3
a d
t n
r ~
T * *

o
o
t n
0 5
C M

o
oto
o
C M

C O
c o
C M
C O
C O
C M

f s .
C D
C D
C M
0 5
C M

J S -
9
T -
t —
o
t —

C O
c q

I

J s .
c q

Ia o

C O
t n
t n
t o
c o

m
C M
0 5
t o
T “ *

i n
C M
C M
f s .

f s .
c o

8

3

h ~ -
C D
C O

0 5
C M

i n
C M

8
i n

o

* ?

a T
a :
w »

0 £

h

o
o
o
x ft-
T -

O
O
U 3
t o
C O

oo
C O
M
T ~

o
o
f * .
f > -

o
0 0

s

o
o
C D

o
o
o
C M
x T

■

a
o
o
o
o

o
o
t o
t o
0 0

o
o
C O
C D

t o
C O
o
0 3

S

I

o
o
C O
t o

o
C O
f s .03
C M

c o
N J *
o
c o

o
o
o
I O
< o

o
o
o
o
C M

o
C M
0 5
h -

o
f s .

3

o
C M
o
o
C M

o
o
o
1 " .

o
C M
t o
o
X f

oo
C O
C D

o
o
o
C O
f s

o
o
t o

( 0

o
f s .

3

o
C O
t n
o
x —

o
o

C O

o
C M

t o

o
C M
0 5
T *
t o

o
C D

5

oo
t n
h .
C O

o
o
o
C M
f s *

O
m
a o
X f

O
C D
i n
o
X T '

o

5
c o

o
o
x f *
C M

£

o

H *

C M
< N
N -
0 5
0 5
0 5
C O

8

8
t o
o
I S .

h -
f s .

h ~
V .

o
0 5

C O
C O

C O
0 5
h * .
C D

c O
C O
a d
h -
C Doy—

o
0 5
X “
N -

C O
t o
c b
c o
C D

3 -

f s .
N -
C M
I D
0 5
O
C D

8

s
C D
x f

C D

0 5
C M

C O
c q

•s .
C D

s$
c b
0 5
t oo
T ”

s
C O
C O
C D
C D

t n
t o
d
o o
f s *
C D
C M

C O
C M
o
t o
f s .
i n

t o
t o
t o
T —
t o
t o

t o
c d
C M
C M
0 5
c o

N f
x —

C M *
C O
a o
h ~

t o
» nCO
C D

8
c d
c o

a

< o
T -

s

o
0 5
f s .
< 0
C M

C D
t o

M *

5

o
o
t o
c o
X T

8

§

x f

J S . ’
C Oto

C O
C O
c b
t o
C D
f s .

C O
C O
a d
C O

f c

8
t o

8

s

«
C O
C M

3
s

3

t n
f s .
i n
c o
m

i n
N *

3

c q
t o

s

8

c o
C O
c b
t o
t o
h * .

IS
3
t o
0 0

O
i n

c o

a?gz
oo
H

8
0 5x~
c o

o
o
0 5X~
C D

O
o
C 0
C O

o
o
C O
C D

o
f s .X“
o
T “

t n

G O
C D

g
c o

s

OQ
C Ov-
t n

0
1  XT

O
ocm
f s .

0
1

m
C O

o

o

a
C O

o
o
C O
C OCM

o
C O
c o
s o

o
o
< o

o
o
C O

to

o
o
C M|S.

o
C M

s

t n
C M

s .r*
o
C M
o
C D

m
0 5
C M
C D
C M

o
o
C DM*

o
g
3

ooo
C Mxf
o
C D
C O
t n

of-
K

g
C M
f s .

tn
0 5
C O

t nS3oeo
C M

g
§

oo
§

Oo
f s .
t oxf
Om
C O
f s .

o
C Mhi
o
C M
C O
f s .

t n
C MCO
C M

yj£,
Ia45Q

C M
C M

0 5oCO

C O<0
C D

1C O

V*
s i

§

C O
C O
C O
0 5mt

C O
C OCOo
I D

I Drs-
c o

C O
C O
c b
C O
t o

r̂
f s .CM
t nto05

C O
C D

300

C D

05
C M
i n

C D
C DX“*
N -
x T

C M
C O
ad
&

C D
C D

C DT~
N f

toto
d
0 0Nf

C O
C Mo
C MNT

mtnintn
f s .

to
ad
C M

3

sr
C M
C O
0 3

tn
C Otn

C D(£>
X-
3

C O■P”
0 5

0 5Xf
C D
C O

3

oooco
8oto

x f

f s !in
C M

C O
C O
cb
C Mtn
to
C O
adtntn
<0<qr*o
X f

C O
C O

8m i

tn
f s .
G O
C D

tn
f s .oao

to
c q
c btotn

C Oto
C OT~m
in
stn
in
C M
C O

f 
C

I 
(R

s)
| ootooto

ooo
s

otoCOM'
oo
8

oofs-xf
ooIDCO
oaa>
XT

Ootnis.to
oomCMtn
otn
3

OO
?

otoCMV
ooCOCO
otoCO•M-
oto0)CO

ooo0)•Nf
oooCONf
oo
3

ooCOm
otnCMtn

gcoCO
oo
in
oootn

ooo
3

ooo05CO
oo05

otn05
Xf

oo05Xf
0

1

otnGOXfr
ootnxf

OotnCNxf
o
g
fs.
Xf

ooCOxf
oo05xf

oo
8

OOCOto

G
ea

rs

3,
cCO<A
3
£

b

fs
Q

3,
B

05JZid
2,03cCQJZCl

3
5jc
3

05c
TJcCO

8
X

co
€o
X

B
ecotn3
s

B

o
Q

B
co
§szid

B
tSc«5x:
a.

m,
05
C
3

05cT>a(U
JkCoo
X

m
n
o
€
o
X

75

05a.£ca
0-

B
ccotn
3
£

B
"5
D

B
isz

Btnxz
COszCl
B03c
CO
-J

05c
□

i
.tt
ao
X

*co
€
0
X

B

05c
2
CO
CL

B
c
COtn
3
£

1 .
o
Q

B
ts

i
jC

B
toc
nisz
EL

B
05c
5

<15c
I j
•oc
<0

e
X

8
€o
r

1 ,

P 1c
2
TO
CL

1

810
3
s

1 .w
(D
CQ

B

Iszid
B

iszCL
B
05
c:
3

4)tzZjxt
; i

X

B
ee

ls
 

|

3
£

§
cn
3
B
"3

eCOsz
TJ
o
(ft
(0
*:

1CQ
a
B£
3 1

B
<55
CQ
mt~
o<25
Q

2
45
SSZ



tt*z
fc0)

CO0303CM
«r-N
CM

CM 03 oo
CO

O)
C

N»O
COM*

coCM
03CM
M

mNT“ coc o
<9

03oco
COin
coCM

r*vNco
COo
M"

CM
in

mto CM
h*>CO
M-

03c\
CV

msrr-
toocd

to
in

cc
CS

XT*Is-
M1

(0CO
or.

r-
to

00
a

03COcs
$2
<0

p
&
EC

m OinM* 3 CO00 oN £ (0mr*
inN-to

CM■M*CDCO CM COinY—
m;CD N-CM toCDCO

t"CO mto £ eo in 00CO inCO1
0)x— 03xf 3 3 in CO

CO 3 T—COsx— 03
T

tcoffl
8 COCO

COCM
m
CM

COCO
03

COoocd
COCO
cd

CMM
cd

CM
s
i

mm
CS

COOTf
Is-CO03 N-mT

di
to
I< f*.

oCM
M"CO

inh-
co

(0
mT

r̂CO
T

03CO
CM

in
cd cscsi

CMO
N»‘

3
CS

CMO
sr

COo
S1

03O COtD
MT

COCM
sr

CMqT*
0)CO
cd

SI03csi

.»»*(A
£
>&z

oc
r-'mCMoo£0CO

CM03
§MTT~

n-o
sCD

COOCO00in

CMinCMs§oT—

cor~r-CO
mo
s
8xr

siCO<0
COCO
cdCOCOCOxr»

r*.co
03coCOCO

s
8MT

m
ad03
3CM

mo
5CM

COcdCO00h-03MT

o
co•*—

8
CM
3COT—

CO03
8in

M-
O
3eo
i

N-
tn03CMCOm

oo
&o

coin
8Tp

Y“CM
S0303CM

t“
03CO03CD

CD
V“COCOCO

X“
03h-CM
T

in
cd

8

COCOCOinCM
cc
KMr
fe £MT

Is-cointo03

CO
mCS
5

tcoa:
in £ r-CO

o
cO rwV— COmo

00in r-CMh-'<Sd
CO
o

f-x—
d

<q COq COCMx~
CO m

o
COin
d

JS
o

inco
9

•M-O
COCO
o
s
9

03q ’M*O
COo 3

9
8d

03x~ CO<0d
M"CM
o

ID
Oi

to
9

1 
c
t
o
r
I inr-

cm
£
CD

03JS;0303
CM

CO
CO

CO
CM*

CMo
<d

CO
sX—

CM
CM

COh- <0N;
v- 03

CM
00CO
o

N.03
CO

N- CMCO
CM CM

COo> r*-03<r
in03
CM
sCOCO

CM
CM inin

CM
GOq tTCM

CM
CMo
cd

coin
CM

03N- X—O
sr $?x—

0?
£

Q.

oocoCOco
3
COCMCM
3

mO)03
ino0303

inCMN*O
m
Kco03T~

in03coCO
m(O
cdinT"T~mCM

3
cdcoM'x—

oCO
3

CM03
dmh-

CO
cd03
3

in

sco

O
3to

Kq
T“'0-toCMCO

T-O
toh-
s

3
cdCO
3

3
cdCDCDCM

N-
N-
COCM

OoinCM
oino
CM

ooCM
S1

Oo
lO

CMCO
cdCD03V

COCDx—CMOCO

COx—
sf
D>T*1

m
fe
?CM

sfCO
dY“
9

CMCD
d03SICO

q
X—COT~x—

03Is-
tf (
8V“

OinoCSI

a
K
l-

oommT~

oinr-inco

oco
8

O
smT~

Om03G>
oosocm03r*CO

OOooCOCO

Oinco0)
mT—COh-

OOIs*
mco
3*r*

oM-03CM
OtoinCDCM

O0m
1

oinmr-
oxrCM03

inCM
3

O<ococo
Ooooco

ootf)
&

803xj-
w1*-coCMT~

OCOCO03
o
x~*03T~

8
8

to
CMr*O
3

8COCD
Is-CO
s CO

OCO
CMCO

osroin

1
u

8
s

COCO
£m

8cor-
mco03m

mCMCM03
m
w

«oSImcoCM
8cd
sCOoV“*

toCD
v*O)N-

<0 gcd
3CO

CO<q
a<0

in
k

O
SImCOCM

%cdm03coin

CDCD
h-CO03

toCO
fcto

COCO
sM-

r̂-

3in

ooin?*»M*
8
3I'-

OinV*
CD03
S 'N-

CO
cd
s»s*

COCO
cdco
8T“*

(D
h-
N.

IDIs-Omm
8
CD
oCMT~

03T“
cdN.
8

COCOcdcocoIs-

x~CM
CMh-
8

1

nr
£
oo>-

ooCMCO
oeo03o

oCM
h-

oCDCOw
OmCMCO

oino<o i!CM
8COcoo

Of--COh-
OCOCO■sr

oCOCOCO
omCMCO

om
<0

in03OtoCM

oooCMm

Oin0303
ooCO<0

oin
5

o
Siin

OoCMm
OOCM
PI

omcoto
m
RCO

oM oCQCO
XT*

OCMCOCO
ooCM
3

o
toCO

OOCM03
o
COo

0  in1
2£r-*CO

1q
£
©u.a©Q

oooCO
COCO
T*s

mCDm
mIs-m

ms.03
in
CMT~
mt

8m
■
inCO
cd
3to

COCD
r-
3

COr*
3

COo
cdCDin

CDCD
r—03CD

in
So<o

inCM COCO
cdin0)

0303
mt
SI

toCD to<D■r*CDCO
S:
S3CO

ooCOCM
oinCMm

oom
030303
3

05
tdr̂>in

COeo
cdoCM

<o
5CO

inN.comT
COCO
CDCOCO

oox—
tdh-co

COCO
cdmin

CM
CMCMCMT~

Oinco

*?a
o

oooCM■<r

oinCMto
8
3

ooCOm
OOCO(0

omCOco
ooCOm

o
8
3

OmCMM-
OinT~M"

3
?

OOCOm
oinCOCO

Oo
o-

oom03
oo oo

3
OinCOco

otoCOCO
ooinoCO

oooCOCO

otoN*M-
8COM“om00mt

OomN.
oinmco

ootoh-CO

oomm
oo
SIm

oo03•M-
oo
3

oo
3

! G
ea

rs

2,c
§
3s

si

1jC*
75
raccoXTa

75
5)£CB-J

75
To
JZ
O

03C

1(0
*ar

1.eo
€or

75
craw
£2

7 5

ra
x:

7s
tocra
sz
CL

1.
03Cra

75
ra
£2to

rac
3
T3cra

X

75
co
€o
X

75
craUi
££

2,
H
£
§

75BS<U)
ra
£

2,
5>c
3

rac
■ocra
«or

75rara3
2

1,u.raCQ

2,

1
2.
racraszX

76
cbcra-4

a
a1
Q

rac
- j
ncra

1r
2,c
223
2

75

I
ra
1sx:X

3ss-CDCra

75

I
&
a

rac
3
XJ
g

8r

Be
el

s uOOD

cCD:
•as
c6
cra
Z

ra
szT3
C£racrag
3

cra&raCD

S3

raS43



a
y
2

h-
CO
o

CD
to
CM

8
CM

£
CM

CG
03
00

CD
h-
co

xf
CM

'T
to

xf

<C
O'"

v-

cn
CD
CO

3
xf

<oT~
CSJ

03
CO
■r-

R
a

N-
T“
00

CO
CM
a

CM
CM

N
CD
CM

as
co

9

CO
N*

•St
Oi

03>r~
CM

to
as
CM

CO
03

T

to
to
03

CM
h-
to

5
xr

CO
CM
xf
V*

CC
CN
to

CO
o
CO

CO
CMir P

(0V*

*-Vm
9

co
to
CO

as
CM
CO

CO
to
CM

to
P
CO

g
a:
cc

05 CO
MT

to
CO

x
xf

CO
xf
V“

GO
to

CO h-
CO

toh-V g 3
CD
9

CO
CM

o
to

as
to

CD
CO 3M*

CM CMr*
r*

CO
to
CO

00
xr 9 05

8

r*
h- 8

CM
CO
CO

o
to

CQ os
a

to
CO

as
to 3 xf 8

a.
o
m

O)
o CM

cm

r*
OS

CO
to
CM

CD
CO
00

CM
00
CM

T”
as
o

to
to
CO

CO
a
N-

9CO 3
xf

T~
CO s

T—

CD

K

t—

to

as
N
CO

CM

CM

co
CO
CM 9

as
as
Tf

T“
CO 6

CM
s
CM

p CO

xf
hi
CM

h*
oo
co

22o
<0

tr
xf

05
CD
CM

R z t:

O

to
CM
co

3
CM

N-
CM
CM

55
CO

»
g

>
a.
z

8
?

N.

8
5

to
to
O
U>

s
h^
CM
CM
00

E
CD
h-

z

CO
s
a

x
X
i—
CO
o°?

h-
V"
00
oo

CM
M*

CM
•sr

55
as
CM

S
xf
R
T-
CM

r^
os
r-
to
co

CM
CO
CO
CM

00
cs
CM
OS
CO

to

£
as
T"
to
to

as
CM
CM
as
co

CO
CO
as
CM
to
IO

s

ifs-
5

i
9

to
CO
M*
CM
CO
o
to

CO
OS
X
X

?
co
o
5

S

N-
to
as

s
CM
xf

9

CO
as
£>N*
CM
co

to
8
CO
r*
T~

CD
O

$
T"

to
CM
to
to
N
to

xf
CO

2
cor*

xf
■r

s

CD
xf
h-*
8

to
d
CM

K
s

co
a

CM
CO
r

PCC
S
CM
n—

V“co as
co
as

a
o
cc

CM

O
55
o

to
cs
o

to
CO
d

CD
CO
•*-*

z
o

CO
CM

9

hr
to
o

3
CM

»o
o

N.
N-
O

co
rr

9

as

o

to
p

CO
CM

to
p

N-

o
s
o

CO
CM

9

N» CO
CM
o

Xt
CN*
d

as
co
d

CO
CO

9

os
as
o

OS
to
CM

8
O

CO
T“"
CM

ft
d

9
o

CM
CO
d

OS
to
CM

CO

5

to
d

as
CO
d

CO
CO
o

«o
o

I..
C

TO
R <o

G5
O

as
co

CO
tq

CD
hr

O)
p
xf

h.
p

CO
tq
T*

CO
CM

8
8

CM05
CM
CM

CO
o

as
o
CM

as
p
CO

COr—
CM*

as
M*
CO

CD
p 8

T"
as

co
co

COT—
co’

as
d

§>
as
05
d

CO
as &

xr
8
<o

00

CM

hr
CM

CM
CO
c m

CM
CO

to
xf

05
CO
d

hr

CM
S8p
T—

N
CM
cm

hr
to
CM

w
£

a.

z
CO
CO
N
xf

o
id
00
o
V"

or*
CM

h-
<D
CD
h.
CD

h-
(D
CO
COO)
to

os
h-
h^
o
CO
xf

o
CM
Oi

s
CO
CO
CO
xf

CO
to
co’
CO
OS

h-(D
<d
CO
xf
CM

co
to
os
hr
•■v
CO

CD
CO
r—
CO
CM
9

s
8

CM

to’
CO
CO
to
CO

to

S
as

8
CO
o
CO
CD

s
00
o
CM

CM

5
CO

to
CM
co

o
us
N.
co

as
CO
CM
N-
O

o
o
CM
r*

pT~
CO
as

to
CM
CM
CM
»

8
8
to
CO
to

to
CM
o
CM
as
T“

as
CD*
CO
co
CM

ir-
CS
to
as

s

8
co’
h-
<0
CO

z
id
h~
Xf
r*

z
o
T—
h-
r»

CO
xf
CO
OS
OS
CO

£h» CO
o

3
CM

s
T*
CO
T—
CM

z
td

5r*

as
CO
CD
CO
hr
r*

UT
£

i-

o
to
CM
oo
co

o
o
<0
oo
xf

O
co
CM
h»

O
h-

s

o
CM
00
h-
T”

o
o
<0
CM

O
o
CD
to

o
o
o
o
CD

o
o
CO
CO

O
xf
CM
as

o
CD
hr
O

O
<0
r̂ -
to

s
o
CD

to
CM
CO

55

o
to
CO
CD

o
to
CO

v~
o
o
oo
CO

O

s

oa
s

o
to
h~
to
CO
T*“

O
CM
CO
xj*

O
to
as
xr

o
00
CO
as

O
xf
CM
<o

a
oa
r*.
T—
r*

to
CM
CDT“
o
CO

O

8r*

CM
CD
h

o
CO
CO

o
to
CM
CO

to
CM*
CD
05
CO

o
o
to
CM
O
CM

8
to

3

o

3
as

0  
as

1

O
O
OS
as

O
9o
as

£
o
H

CO
CD

is

o
to■*_
r.
CO

O
to
o
CO

COCOco
as
£0

CO
CO
CO
8T“
T"*

CM
CM
OS
CM
CO

o
CM
CD
CD

CO
CDCD
<0r*
to
xf

CM
xf

i
CO

COCO
CO
o
8

N-
xf

CO<q
t—
CM
O
CD

CO

as
CO
h-

CD
CM
CSS*
CD
F*-
tn
CO

USV.
•s.
o
h*.

CO
p
T-
Mf
CMCO

CO
p
T—
as
to
c*.

CD
CO

8
CO

to
cvi
CD
x—

o
o
CD
CO
M*

T~
CO
K

o
to
N-
co

£2co
CD
xfs»

to
CO
CD
9

s*
fv.

1
to

o

o

CO
o
CO
r*

8■r

as
as

s
s

CO
<0

1
s

CD

xf'r.

CO

CO
p

hrCM
to

h-
to
CO
o
8
OO

tO
hr
to
CO
hr

3
to
o
T*
h-

CM
CO
CO
to
h-co

CD V

5

a

o
o
H*

o
to
to

8

o
o
to
CM
CO

o
to
to
to

o
o
CO
CD

o
to
M-r—

o
h-
Oh-

a

8CO
O
O
CD
5

o
as
to
CO

o
•*—
CO
CO

0

1
O
<D
CMf'-

o
to
as
CD

o
o
CM
CD
to

o
o
as
to

o

N- N. s COto

o
o

s

o
Q
o
CO

o
to
o
CO

o
as
51

O
to
T-
Xf

8h*.CO
xf

8
8
as

S
xf
T-
1"

o
toX.
s*

o
as
as
N-

o
CM
z

O
CO
to
xf

o
o
CMN»
r.

O

CD

o
o
to
CO

o
o
CO|v.

o
CO
as
hr

8
CO
CO

0J
£
i
aQi
a

CD
CO
CD
s
CM

o
to
CM
to

o
o
to

co
<0
CO
o>
xf

CO
CO
CO
CO
xf

CM
CM
g

o
o
xf

CD
CO
CD
CO
to
CO

CM
xf

hr
CM

CO
CO
COas
xf

1^

oas
u>

COto

N>

CO
T—
as
h-
CO

CO
CM
as
CD
to
h-

to
N.
CD
CM
t—

CD
P

i

CO
p

CD
M -

CD
CO

s

to
co
CO

o
o
to
r*

55

5

o
o
N.

co
CO
CO
to
to

to
oit—
CO

N.•w.
nI
N-
h*.as

&
8ca

g
CO
9to

os05
sto

s
CD
tO

toT
xfto
CO

COp
o>
CO

Nto
COo
CO
CO

to
fe
T*“

Xf
OS
idoto

CM
CO
00to
OS

CO

3to

T“

8

«>
§
o

8
8
xf

3 8
hr
Mr

oo
9

oto
CO
xf

O
3

oo
8

oOO
CO
CM

Oto0)
ooco
xf

ooasM-

oo
COto

oto<»co

OOp
Q*

Oo oto
CM
Mf

oto
$

oo
9

oto
CO
CO

O
0

1

Oto
h-
tf

O
O
55

ooasxj*

oto
CM
CO

oooasto

3 8
9

8
§

8to
CO

9o
COto

oo
8
xf

ooto
CM
hr

oto
CM
Xf

3

8

o
9CO
xf

Ootoco

G
ea

rs

fl|
ccaos3
2

c5
Q>
CQ

2,

1JC
hd

n
COc
CO
XX
CL

2,
oic10

2,
2cOS
XX
Q

asc
3
X3C
CO
scoo
r

CO
n
cq053
S

si

§as
XX
id

1 ,
u>c
CQ
XX
CL

2,
OJc
3

s,
5c
CIS
XX
Q

ssc
□
"Oc
CQ

O
O
r

(X
CQtfi3
s

2s
3
2-

2
EQ
1
XX
£

2
astz
CQ
XX
a.

2
6sc
S

g

T3
g
«o
r

2
tx
CQas3
2

2
<3
i
XX

2
coc
CQ
XX
CL

H
6s
1

asc
3
■aex
CQ

1
r

2
ecaas3
s

2
3
1.

2

1
Xi
sd

n

i
XXCL

a
13

0)cJ3
TOc<Q
y:
8
r

a
5)
1
£

2
c
CQ05
i

2
3
X

2
■

JZ
X,

1,
8CQ
XX
X

1
8
3

g

■ac
CQ

8
r

Be
ef

s 
i

1C8
ai
i
D)
□

cIS
m
Em
Ec
IQ

2
&£ZO
m/>

B
&ro
1
ga
tn

5c
sas(0n

§(0
CQ

§
<1





a :
x
z 2

2
.
3
8
1 CO

2

vf>
CO
<0

Is-
c0
d

3
T—

CO
q
t—

r-

CM

OI
CM

CD
r-

9

CO
o

q
r*

T“

o

05
0 3
in

s
0)

t o
(O
05

05

M*

to
o

>

CM
M;
C-*

CO
q
r*̂

CD
CM
cd

8
td

CM

x—

CM
05
o

CM 05
q 5

td

in
CM
td

r*

id
s
td

05
05
cd

r-.
00
CM

05
to
V

co
xf

q
X— 0)

cd

?

&
tg

CO

03
03

CP
SI C O

CD
ro

CO
▼J* T-

M-
CM

to
s in

05
M-
r*

CD
CD

CO
1

r*-
8
x—

in
M

CD
in

to x— <D
<o

r^
xr
M-*

o
o

CO
m

x—
00

r^
o
r*

CM
co

ID
xr CM a CD

u
03

o
to
xr*

h*

XT*

to
CM
id

a>
o

CM
xf

CP
-XT

CM m
CM

00
CO
d

s
d

CT>
M;

V*
ai
d

CM
05
*£

05
05

XT*
cd 8

cd

03
to

9

in
5s*
CO*

CO

in

N*
CO
CM cd

05
q

co
03

9

CO
xr*
cd

q
CM

T

c>
xr
d

m
ai
C M

T ”

xr

x—
o
CD

CO
cd

evi
00
cd

q
X-

Xf xr
cd

~u>
£

>
Q.
Z

CO
o
03
CO
CM
N.
o>

05
O

<N

s
n
r*
CM

T**"
xT
a>
CM
9

CO
in
CO
r*

Is-

£

8

s
CO
CD

CO
t>-
cd
x—
CM
v“

CM
x—
CP
CM

<9

CM
T-
< o
CO
CO
CO1

N-
•M;

to
CM

m
CO

s

s

CO
to
■M-
<r
CM
m

co
0 5
00
o
CO
(O
CM

in
T “
cd
to
CO
05

03
O

Is-
x—

in

?
Cw
x—

<o
g>
9m
CM

CM
d
-if
05
CM
CD
XT*

&j

3
05
CM
r*

05
e-
05
CM
CO
T“*

x~
CM
(O

CM
CM
CD
CD
9

co

TT

q
xr

r*
i

CM
e*
X“

5

8

CO
CM
cd

s
*r*

tn
xr
CM
to
CM

(*>
05
xr*

a

to
tn
Is*
C M
<o

h-
co
e-

xr
O)
e*

s
T**

s
to
xr-

Xf

S
O
CM

e-

1

zo
a

q
co

xT xT
O
d

to
o
d

©
T“
o

T~
CM
d

00
CM
d

CM
X“
d

P4

9

CM
o

9

N-
r~
d

CD
O

9

05
CO
d

in
T"

CO
M;

x~*
co
o

m
CM
d

T-
x—
r“

CO
o
T~

CD
M"
O

m
o

05
O
o

T"
CM

9

03
q
d

to
CM

9

CD
CP
o

U >
xr
d

xr
q
d

CM
o
V

u;
cq

xr
d iO

o

Is*

O d
8
o

a:o
H*
u

Is*
<0
td

$
CO

CO
(0
CD

CM
0)
T*“

CM
io
cd

f c
r * 3

T~
(D j

co
< 0

CO
N

m
X“
T~

in
CM
CM

m
05
CM

’T-
m
cd

o
o
CM

Q)
CO
x—

T~
CO

CM
CM
CM

in
(O
C M

in
q
T“

s Oi
xr*

N.
CM
C M

to
CM

e*-
CM

05
q q

CM

U>
Oi
CM

u >
o
cd

ID
CO
CM

CM
CM

CM A
o i

q
CM

CO
CM

s
vn
"<r

T o

CM
CM
<o
CO

CM
x~

5
CM
CO

d
m
M-
i

X
cd
t—
O

S
cd
CM
CO
CO
CM

" d
o
03
CM

d

CM*
CM
in
C M

s
cd
05
<r

d
r>*

d

CM
CO
CO
o
CO

d
h-.
N
m
co

i

d
oo

s

W

f e
<o
C M

CM
h*
o
e*
<D
xf

I
cd
CO
co
co

S ’
q

In

S ’
Is-
CM
GO
CD

I
00
Is**
9CO

s
r-

CM
0)
r*
CO
CD

Is*
q

05
05

P
A

T 
(R

s)
| 0)

CO
cd
co
to

5
T“*

8
xf
CD
lO
ID

to
CD
T“
r -

fo

s
cd
cq
CM

in
T
K
CO
lO

CM

£
CO
a>

m
o>
<r

CM
CP
d
o>
xr

§
N-

to
q

CM

CM
03
<6

ff

CP

xf
CM

CO
CM

N-
C M

Tp

£

a:
H

d
U3
Is-
ro
o
CO

&
C M

8
r-*
co
CM

T o
o
t T
05

d
m

CM
T“

o ’
m
CM
T—
00

8
co
CD

o
o
to
CO

O

s
in

o ’

s
oo

o ’
o

in

s

3

o ’
in
N-
00
CD

a T
o
o
o
05

o
CM
O
O
CM

d
CM
CM

T~

d
CM
CP
h*

d
q
CM
x—

d
o
o
o
CO

d
CM
XT*
m

d
MT
CM
03

d
CD

5
o
Is-

in
CM

5
x—
XT'

q
xr
m
to

o
o

s
X—

O
Is*

s

O
< D
03
in

8
CM
xr-

o
o
o
to
CM

O
O
05
05

in
05
xr
xr*
xr*

o
o
03
05

m
o)
co
o

o
o

s

T 
C

 (R
s)

| r*

5m
X?
X~*

I
id
o
T*
co
C M

CM
CO
CO
to
CP

a

T o
q
T~
CM

05

d
CM

5
T“
r-

S
oo
ad
03
m

r**-

to
a
r*
in

00
o
cd
o
XT*
CD

o
o
CO
m

CO
t o
T"
(0
t>.
CO

OO
o
cd
UO
CP
<o

s
d
CO

fc
CM
m
m
v—
■M-

r>.

CM
in

5

T n
CO
r*-"
0)
CD

CO
CO
ad
CO
05
f'*

o
e-
co
05

CD
CD

8
x—
Is-

CO
CO
CD
h*

r*
CO

in

tn
CM
X—

m
co

h*
CD

9to
<d
co
ID
to

o
e-
e-
Is-

m
03
CM
■M1

L
CD

CD
e-
CM
O
05
h*

tn
X*“
05
05

CO
r-
CM
o
r “
ID

03
CM
03
00
CM
T-*
xr*

CD
ID
CD

CO

CM
CO

s
in
05
to

a
r-*‘
r“
CM
GO

CD
to
< 0
x~
x~*
CO

5
0)
to
xr*
05

03
O
cd
CD
Is-
0)

CO
CO
oo
o

3

8

8

o
o
CO
N-
CM

d
o
05
r*

d
o
CM
CD

d
CM
900

s

s

d
a

8
Is-

o
m
co
N

O
o
CO
CD

d
in
in
m

d
o

s
xr*

d
O
0)
to

o
o
t—
CM
to

o
h-

f:

d
in
xr
r-*

d
o

c0

d
o
C0
0 )

m
CM
o
toIn

a:

8
i-

8

S
CO

8
VD

s
tn
CM
CM

O
CO

3

o
in
CM

8

%

o
m
in
xr

o
8

X

o
CM
o
CO

o
05

s

o
m
CO
"M*

O
O
05

CO

o
o
in
o
r t

o
00
03
O
T“

m
e'
en
e--

m
O)
<0
CO

%

s
CO

s

8

Is*
c*.

S i
8

d
03

T“
Is-

t o
CO
cd
CO
m

U3
Is*
CD

d
CD
cd
co
CO

d
co
CO
r-*
ao
CO

d
x-"
CD

d
cq

in

to
q
<d

8

8
CO

d
q
CM
xr
X"
0 5

ao"
f—
c m
in
in

d

£

03
e*;
CM
m
m

s i
CM
03*
CO
CD

d
q
td

xr

CM
(O

s

ff

CM
CM

5

<n
<D
to
tn
to

5
05

9

CO
o
cd
co
xr

CO
CO
cd
GO
CO

01

£
g

a
0)
a
oT

£

o

V
r~
LD
oo
o>
CD

3>
VO
O
CO

CM
CO
CO
VO
xT

CO
cq

§

q
CM
CO
to

S
03
t o
00
00
ID

m
in
m

CO
q
cd
CD
xr

o
m
CO

to
q

5
N*

to
o
cd
to
m

O
O
to
VO
xT

o ’

§xr

O
o
o
M*

o
o
O)
xT

I

s

o

8

$

8

3

o ’1
O
T**
M*

a
o
U3
p j

O
O
CO
to

o
ID

5

o

g
CO

o
o
m
o
CO

o ’
o
m
o
CO

d
o
h*
m

d
in
<2m

d
o
h*
in

d
o
to
CO

d
o
o
e*
CM

O
o
e-
m

o
o
o
m

O
o

s

o
o
(D
CO

O
O
o
CM
m

o
o
CO
m

o
o
r-
in

8
CO
tn

O
o
co
CD

o
o
00
CO

o
o
o
x~
xr

O
o
CM
r

o
o
o
tn

O
o
CO
xr

o
o
**■*
xr

o
o

8

i2
10
01

ra
*nT
x:
to

*s,

32
c
0
-C

0

05
c

. 3

!sL

1 2
c
0
x:

0C
l_j
■o
c
0

1

5 ,

.c
0

.*2.

f

£

2^

05
C
TO

i

I

1T

1 .

S i
g
-Cn

2,
OJ
c
0
.1

0
C

" O
c
ca

1
X

si
0
x:
TO
2

SL
i_
TO
03

'ta
c
TO
XIa.

75
‘ai
cTO
-J

s L

TO
x:
0

0
c
Jj
TJ
c
TO
j *:

8
X

2 ,
i_
TO
CQ

!§.

'ip
c
TO
x=
CL

s

05
C
TO

s

TO
xr
0

0
c
u
73
i
CxL
8
X

TO

‘C
TO
1/5
=J
5

n

1
to
x:

s ,
*ip
C
TO
j :
c l

!sL

05
C
TO

m ,

15
c
0
.ca

0
C
Jj
*o
c
TO

S3
X

2.
•cTO
CD35

5*
To
1
£Z

2 .

STOx:O.

2,O)
J

1 5 .

05ceTO
Q.

0
cJj

73
cTO
$
X

0101d)£Q

G>
0

CD0c
0
CO

*0
0

CQ

js0CK
1
m
<n

cTO05C3a.

TO
X33sTOX33XJ
TOCTOo

TOk.oa0
- 3QQ0

. 2’v»
0-Dre0JCw
0s



*
z

90H-

3
CO

CMin
CM

00 f-
CN

CMin
Tf

■M- s
COT“

COin
•t—

h-O
M"

m
cdT—

CMoo
X“ 24

.7
8 COr-

cd
£ coin

cd
mto MCM

9
3 COo

d
CMT-
CM

O)CO
o

CMCO
CD

CD
3 5

o
CM05
o

M-Is-
cd

COco
CM

05CO
o

CM■M;
MT

CM(0 CO CMCO
T"

-s0 s
2
&

5 3 T*M- 00COr*
Is-CD**"

CMIs- OCO T~
CM

05h- mco 8CM
COCM CO

8
05CMT“

CO coin co 05CD CO 05 3 o 0505 OIs- o o 05in CD in
CO r- 8 05 COCM

a .
oCQ

COCO 0)CD
CM

3
CM

Is-co
cd s

cd
mo
m -'

05M-
cd

COCO
T*

coCO
05

coM;
cd

CMCO tT
b

COCM
T“

05CM
CO

ino coCM
cd

(0■M; 05O
d

COo COCMN-
CO
0 0
x —

5
d

CO
in

T~N-
cd

co05
o

CM05
d

•M*05
CM

05CM
CM

coM-
O

co in
i n

COCO
CM*

05q

”3)
£
>CL
z

to
idr-coCM’T—**•

T“CO
s

§
cdCO
Is-

ino
CMocoCOTf

N>o
r*mcoio

co05
CO

sT-inIs-

COIs-coco
3
ininCO
5

COCO
9 3COIs-

cocococo
CM
cd
sCM
S

CM
<d•cr
COoCM

incocoin
coCO
h-M-
y—CM

mto
CDCOcoCM

CMinin
V

N*CM r̂
oCO

CM

inq
•M*CM
COCO

3
in03
T

toCM0)COCM

m
inM-i^

CMN»
inco
t

CM<\
05CDCM

€0O)10COCO
3COmco

h-CM
05
CO

i

9
CMCOCO

o
05m
CO

O)OO
05Is-05CM

o'
§

•P*N- 9
O

CO
o

inIs-•t—
Is-05
XT'

mco
d

tnin
d

co
CM

05h*. COin
d

COin
CM

CM
d

O)
cd cq coCD

d
05
d

CO
o

CMT"
9

05O
d

CO
m
x -

rfin
d

mo
d

CO05
o

3
d

COo
o

h-O
d

COin
d

coh-
d

CMO
9

CMCO
o

Is-
d

05CO
d

T-*CM
o

1 
c

t
o

r
I 05N-

CO
CO
d

3
o

O)•O' Is-o
o

ino
CM

in
CM

’M' CO0)
CM

CO Is-
id

co
T _

8
id

co05
CM

coCD N-■M-
cd

05cq COin N-

-

inCM
CO

CM<qT“
co T—

CM
CMCM
CM

<o!D Is-
T*

in
CM

mr-.
CM

COIs-
d

9 mt
q b

05
CM

PA
T 

(R
s)

l

8
OCOCOoIs-

CMCD
COCOO)T~

3
coh-M-T—

8
idoin

inco05 3
inCM
CM

Omf-coT~

Is-CO
COinCMT“T“

CO

pCO

Is-co
cdcofv.CM

05co
CM"M"CMCMi—

CO
cdm05

inT-CM
8O

in
CM
8CO

3
o
5CM

5
cdooCMCM

8
SCO

8

?

CMCO
cd05CM

oinCOcoM
8
5
5

CM05
CDCOCM

s
CM00T-"if

3
cd
h-CM

3
COCOCO

3
cdCMCM

CON-
N.CMCOCO

COh-
CM
05

cdCMTJ-

05CM
3
CO

Is-m
cdco00

05CM
8
CM

in
r—coIs-

TR
(R

s)
| oinCMtoin

oCOCOCD
oCOCOCOT~

inoco05T“

ocomr-
Oor-r-

ooinCMco

oCOCDCMCM

oCMin’M*
Or-TTCO

oM-inrfCM

oM*Om
Ooooin

ooooCO

oMOh-
OCMCOCD•p"

o"fO)m
OaY“CO

in
CO05

ooo
5

inCMT“in
t o

OCMCDh-
oCOM-05

o
805

oCOCM00
O«coco

ooinCMCD

Omh»coco

inCM
M

oCMCDIs-
o00CMm

Om
" f tO)

oooCO

07
£
o
h“

$O)
S
s

COO
cd
r-r-

CO<o
5COCMT~

9
a > <35 s.

inr̂-inco
coT“
r-CMin

otoN-COMf

COCO
cdCMCOT“T“

COCO
cdmN*«n

COCO
cdCON-m

T~CO
05CMCM
y—

cocq
cdcoo

in
cdh»in
9

in
001̂-lOMh

CD
05CMCM'M*

CDCD
£O■<rT“

COCO
cdinCMm

COq
tj-h~co

COCO
COCOCOM*

omcoh-■M*

CMco
cdco05COCO

coo
cdcoCDh~

COCO
n !h-CMm

CO
<D

5N-CO

COCO
v-■M*05h-

coCO
CD
CMCOco

CMCM
CM
o>Tf

CMCM
CMh-
5

Is-to
cdinCMm-

•*—Is-
in
£■m-

co

05CO•M-

r*N-
inIs-
R

m
CMcoCMIs-

TO
C 

(R
s)

l oocoCOr-

oinT“Is-
oinco
T—

oCOCOT*T-

oin
s

oh-coM"
oominTf

omoT“
o0CMin

1

ooCMm
Omh-

Oincoco
s0505CO

oo0505CO

Omn-co
ooinco

omh-
oooco

oinCO■"fr
OincoCO

oooCMco

oCMr*r̂*
ooh*.CO

ooCMT“CO

OOCNh-
oT“COCO

oo1̂-mM-

ooN*tO
"•?

oincoCO
mmCOco

in
3CO

inT“COCD
oCMcoCO

De
pr

e.
(R

s)
!

9
CD
sCO

COo
cdCOin

CO CD
r-COin

O'M -
C35COO'

mCMT—
CO

i

omCMco
COCO
cdIs-in

COCO
CDinin

coco
cdCOm

co

s

coco
cdCO

m
cdh»CO

m
cdh-CD•M*

CO
05h*

CDCD
COm

coCO
cdoin

coco
p*
8

COCO
cdcoCO

ooo
CMCO
cdco05M-

03O
cdcom

coCO
Is-h-lO

CDCO

3

COq
x —
x f

COCOo
cdT“(O

CMCM
CMIs-
3

CMCM
CM*Is-
3

h-m
cdoco

N-
dCOCO

COMf-
cd
3

T-*
Is-
oCDCO

m
CMr-

C 
1 (

R
s)

l ooo
5r

oin
9

ooIs-
ooCOO’

ooin
Oinr-co

oooinCM

ooCMm
oo05

oos—rr
om
b

oin
9

oooh-CM

0
1 CM

oinCMM-
ooh-"M-

omCMM-
OoCOin

oo■M-CO
oooCOCM

ooo
3

oin
9

oomm-
OinCMT

oOCOin
ooCOCO

OooinCM

OoomCM

oocom
oomin

Oo
£

OOlOm
otncoCO

Ge
ar

s

2,
nCOCD3
£

1 5

ro
1szid

S,
55
CZcon
CL

2.
05eCD-J

2,
5)c
2raa.

0)c_l
T3ceg
SCOoX

2,czeg
073
£

si
as
1sz
id

i

v iceg
SZCL

2,
6>c
3

2,
SZca>sz
a

CDC
_J
T3
g
OoX

2,cegyj3
£

2,
to
CO

2.
15
1
s z
id

2,
c7>ceg
£

2.
5jc
3

2,
SZc
toszQ

tocz
3
X 5 c eg
*oX

"s,ceg
V)3
£

2.
egto

2,
1 5

1sz
id

2,
55ceg

jCa .

2,
5>ceg

2,
SZ
c<DSZ
a

toc
_JXJcegsc
oo
X

1 5

cego>
3
£

1 5

re
CD

2,
re
1  sz 
iC

1 5

55fZegszCL

1st
ehc
re

2.
SZ
c
resz
a

re
c3
T3ctosc
o
o

X

Be
el

s

5b.
o
£2
3

6  

K-

o
CD
■o
C
o
2

eguiO
§

s
o
CQ

ea
B
x:S

eg
O)
c
re
TJ
re
reb-



Table-7.2: Level of effectiveness of gears in different beels

N am e o f G ea r M ost Effective 
Beels (Total nos.)

Effective Beels 
(Total nos.)

Partially  Effective 
Beels (Total nos.)

N ot Effective
Beels (Total
nos.)

Musarijal Barundanga,
Jogra,
Chandakhal,
Botua-kamakhya,
Deepar beel,
Moribeel,
Nandini-karmari,
Lakhanabandha,
Sibnarayanpur,
Auti-bauti,
Tapang, Rani-
megna, 
Gopharchang, 
Angang, Sone
beel,
Merkolaberia, 
Botalikhosa, 
Bihdia, Batha and 
Raumari beel.
(20 nos)

Hrinchora,
Borbila,
Siligurijan,
Bormonoha,
Jaluguti,
Kasodhora,
Kujibalipatti,
Deora, Thekera,
Udori, Satiyan,
Siyalekhaity,
Bralimamaijam,
Salchapra,
Baskandi,
Digarbakri, Sagar,
Rata, Pungani,
Goroimari-bihdia-
jopora,
Tinsuliborbil,
Moridisoi,
Teliadanga,
Moridikhow,
Diplinga-mailata
and Gathia
(25 nos.)

Kalidanga, 
Harinchora, 
Bhoispuri, and
Sagmara beel.
(4 nos.)

Dighali-parali 
beel. (1 no.)

Dolijal Kalidanga, 
Hakama, Nandini 
and Siligurijan
beel.
:(4 nos)

Berjal Harinchora,
;Baskandi,
Pungani, Ganak- 
dubai-duba beel. 
(4 nos)

Kalidanga, 
Hakama, Nandini, 
Barundanga,
Jogra,
Chandakhal,
Deepar beel,
Thekera, Satiyan,
Dighali-patali,
Salchapra,
Botalikhosa,
Bihdia,
Teliadanga, and 
Moridikhow.
(15 nos.)

Rani-megna beel 
(1 no)

Bhoispuri, Auti- 
bauti, Tapang, 
Digar-bakri, and 
Gopharchang.
(5 nos.)

Phansijal Sagmara, Borbilla, 
Satiyan, Sagar,
Teliadanga and 
Gathla beel.
(6 nos)

Kalidanga,
Hakama, Nandini,
Harinchora,
Barundanga,
Bhoispuri, Jogra,
Chandakhal,
Botua-kamakhya,
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Siligurijan, Deepar
beel, Mori,
Bormonoha,
Jaluguti,
Kasodhora,
Kujibalipatti,
Deora, Thekera,
Udori, Nandini-
karmari,
Lakhanabandha,
Dighali-patali,
Brahmamaijan,
Salchapra,
Sibnarayanpur,
Baskandi, Auti-
bauti, Tapang,
Digar-bakri, Rani-
megna,
Gopharchang,
Angang, Pungani,
Ganak-dubai-
duba, Goroimari-
bihdia-jopora,
Merkolaberia,
Tinsuliborbil,
Moridisoi,
Botalikhosa,
Bihdia,
Moridikhow,
Batha, Mailata- 
diplinga, and
Raumari.
(45 nos.)

Langijal Solmari, Jaluguti,
Kasodhora,
DighaJi-patali,
Saitali, Rata and
Mailata-diplinga
beel.
(7 nos)

Kalidanga,
Hakama, N and ini,
Harinchora,
Barundanga,
Bhoispuri, Jogra,
Chandakhal,
Sagmara,
Borbila, Botua-
kamakhya,
Siligurijan, Deepar
beel, Mori,
Bormonoha,
Kujibalipatti,
Deora, Thekera,
Udori, Nandini-
karmari,
Lakhanabandha,
Satiyan,
Siyalekhaity,
Brahmamaijan,
Salchapra,
Sibnarayanpur,
Baskandi, Auti-

•
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bauti, Tapang,
Digar-bakri, Rani-
megna, Sone,
Pungani, Ganak-
dubai-duba,
Goroimari-bihdia-
jopora,
Merkolaberia,
Tinsuliborbil,
Moridisoi,
Bofalikhosa,
Bihdia,
Teiiadanga,
Moridikhow,
Batha, and
Raumari
(44 nos.)

Khewalljal Bhoispuri, 
Bormonoha, 
Deora, Thekera, 
Udori,
Brahmamaijan, 
Salchapra and
Moridikhow beel. 
(8 nos)

Knlidanga, 
Hakama, N and ini, 
Harinchora, 
Barundanga,
Jogra,
Chandakhal,
Botua-kamakhya,
Siligurijan, Deepar
beel, Solmari,
Mori, Jaluguti,
Kasodhora,
Nandini-karmari,
Lakhanabandha,
Siyalekhaity,
Dighali-patali,
Sibnarayanpur,
Baskandi, Auti-
bauli, Tapang,
Digar-bakri,
Sagar,
Gopharchang, 
Sone, Rata,
Goroimari-bihdia- 
jopora, Moridisoi, 
Botalikhosa,
Batlia, and
Raumari
(32 nos.)

Rnni-mcgna, 
Angang, and
Tinsuliborbil.
(3 nos.)

Sagmara, Borbiia, 
KujibalipaUi, 
Satiyan, , 
Merkolaberia, 
Bihdia, 
Teiiadanga, 
Raumari, and
Gathia. (9 nos.)

Hook and line 
Fishing

l

Goroimaari- 
bihdia-iopora beel. 
(1 no)

Kalidanga, 
Hakama, 
Bralimamaijan, 
Baskandi, Auti- 
bauti, Digar-bakri, 
Sagar,
Gopharchang, 
Angang, Sone,
Pungani, 
Merkolaberia, 
Tinsuliborbil,

Botuakamakhya, 
Deepar beel, and 
Botalikhosa.
(3 nos.)

Nandini,
Harinchora,
Barundanga,
Bhoispuri, Jogra,
Chandakhal,
Sagmara, Borbiia,
Jaluguti,
Kasodhora,
Kujibalipatti,
Deora, Thekera,
Udori, Nandini-
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Moridisoi, 
Teliadanga, 
Moridikhow. 
(16 nos.)

karmari,
Lakhanabandha,
Siyalekhaity,
Dighali-patali,
Salchapra,
Sibnarayanpur,
Rani-megna,
Rata, Saitali,
Ganak-dibai- 
duba, Bihdia,
Bath a,
Mailatadiplinga, 
and Raumari 
(29 nos.)

Dhenkijal Siyalekhaity, 
Digar-bakri-baiya, 
Moridisoi beel.
(3 nos)

Sagmara, 
Botuakamakhya, 
Deepar, Mori,
Bormonoha,
Udori, Nandini-
kannari, Satiyan,
Dighali-patali,
Ganak-dubai-
duba, Teliadanga,
Moridikhow,
Mailata-diplinga,
Raumari, and
G athia
(15 nos.)

Gorimari-bihdia- 
jo p o ra  
(1 no)

Borbiia,
Brahmamaijan,
Rani-megna,
Sagar,
Gopharchang, 
Angang, Sone,
Saitali, Pungani, 
Bolalikhosa, 
Bihdia, and
Balha.
(12 nos.)

Horhorijal Kujibalipatti beel. 
(1 no)

Siligurijan, Mori,
Bormonoha,
Jaluguti,
Kasodhora, Deora, 
Udori, and
Nandini-karmari 
beel.
(8 nos.)

Parangijal Tinsuliborbill
beel.
(1 no)

Harinchora, Jogra, 
Chandakhal, 
Solmari, 
Kasodhora, 
Kujibalipatti, 
Deora, Baskandi, 
Tapang, and
Merkolaberia 
(10 nos.)

Sagar 
(1 no)

Barundanga, and 
Bnhoispuri.
(2 nos.)



FACTORS FOR LEVEL OF EFFECTIVENESS

Apart from the cost-effectiveness study in different beels opinions o f the fishermen 

were recorded in the Semantic Differential Scale (Table-7.3) to evaluate the factors, 

which determine, the level o f effectiveness o f gears. The study reveals that types of 

gears used in the beei fisheries are not the only factor that determines the level of 

effectiveness of a gear.

When the fish species availability is taken into consideration 84.99% fishermen 

supported the view that fish species are responsible for the effectiveness of a gear. On 

the other hand only 15.01% of them rejected the view. It has been also observed that 

94.42% of the fishermen considered fish density as the main factor for the 

effectiveness o f gears whereas 05.58% do not agree with the view. Lastly, when 

hydrological condition of the beel is considered as the factor, which can affect the 

level of efficiency o f a gear 79.09% of fishermen rejected the view and 20.91% of 

them lightly supported the view.

Table- 7.3: The perception of fishermen about effectiveness of a gear

Factors

+2 +1 0 -1 -2

Fish species available 31.57 32.28 21.14 15.01 -

Fish density 43.68 34.09 16.65 05.58 -

Hydrological conditions - - 20.91 32.81 46.28
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DISCUSSION
!

The study on cost effectiveness o f musarijal, dolijal, berjal, phansijal, langijal, 

khewalijal, hook and line fishing, dhenkijal, and parangijal reveals that the level of 

effectiveness of gears varies across the different beeis o f Assam. Each beel has been 

observed to use 5 to 8 types of gears mainly in commercial fishing purpose. From the 

analysis it is evident that all the gears in a beel are not equally effective and exhibit a 

high range of variation in their level o f effectiveness.

Table- 7.2 shows that out of 51 beeis musarijal is most effective in 20 beeis, effective 

in 26 beeis, partially effective in 4 beeis, and not effective in only one beel. It means

the gear is able to earn sufficient benefit in most of the cases. Further, as shown ini
table-4.1 and fig-4.1 of chapter-IV, it is evident that the level of effectiveness on the 

basis o f economic criteria, such as CTOR, ROR, BCR, 1RR, NPV, and NKR the
l

effectiveness o f gear vary greatly in different beeis.

Dolijal is found most effective in 4 beeis out o f 8 beeis (Table. 7.2) where the study 

has been conducted. In other 4 beeis the gear is found effective. But the levels of 

effectiveness on the basis o f economic criteria have been found to vary in different 

beeis (Table-4.2 and Fig. 4.2, chapter-IV).

In commercial fishing Berjal is found in 25 beeis of which in 4 beeis it is found as 

most effective. Moreover, the gear is found effective in 15 cases, partially effective in 

one case (i.e., in Rani-megna beel), and not effective in 5 cases on the basis of 

economic criteria. Further, the gear exhibits variations in the level of effectiveness in 

different beeis (Table-4.3 and Fig. 4.3, chapter-IV).
i

The study on the basis o f economic analysis it is evident that gill nets (phanijal and 

langijal) are the most feasible gears in the beel fisheries o f Assam. Out o f 51 beeis 

phansijal is found most effective in 6 beeis and effective in other 45 beeis. That 

means in no cases the gear either partially effective or not effective. Though, the level
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o f  e f f e c t i v e n e s s  o n  t h e  b a s i s  o f  e c o n o m i c  c r i t e r i a  ( t a b l e - 4 . 4 )  a n d  C P G H  ( t a b l e - 5 )  v a r y  

i n  d i f f e r e n t  b e e l s  b u t  t h e  g e a r  i s  f o u n d  t o  e a r n  s u f f i c i e n t  r e v e n u e  i n  a l l  t h e  c a s e s

I

i n d i c a t i n g  i t s  e f f e c t i v e n e s s  i n  t h e  b e e l  f i s h e r i e s  o f  A s s a m .  S i m i l a r l y ,  t h e  e c o n o m i c  

a n a l y s i s  ( t a b l e - 4 . 5 )  s h o w s  t h a t  o u t  o f  5 2  c a s e s  l a n g i j a l  i s  m o s t  e f f e c t i v e  i n  7  b e e l s  

( 1 3 . 4 6 % ) ,  e f f e c t i v e  i n  4 4  b e e l s  ( 8 4 . 6 1 % ) ,  a n d  p a r t i a l l y  e f f e c t i v e  i n  o n l y  o n e  b e e l  

( 1 . 9 2 % ) .

T h u s ,  t h o u g h  t h e  l e v e l s  o f  e f f e c t i v e n e s s  v a r y  i n  d i f f e r e n t  b e e l s ,  b o t h  t h e  g i l l  n e t s ,  i . e . ,  

p h a n s i j a l  a n d  l a n g i j a l  a r e  f o u n d  a s  t h e  m o s t  s u i t a b l e  g e a r s  i n  t h e  b e e l  f i s h e r i e s  o f  

A s s a m .  !

O u t  o f  5 2  b e e l s  ( t a b l e - 7 . 2 )  k h e w a l i j a l  i s  f o u n d  m o s t  e f f e c t i v e  i n  8  b e e l s  ( 1 5 . 3 8 % ) ,  

e f f e c t i v e  i n  3 2  b e e l s  ( 6 1 . 5 3 % ) ,  p a r t i a l l y  e f f e c t i v e  i n  3  b e e l s  ( 5 . 7 6 % )  a n d  n o t  e f f e c t i v e  

i n  9  b e e l s  ( 1 7 . 3 1 % ) .  L i k e  o t h e r  g e a r s  t h e  l e v e l  o f  e f f e c t i v e n e s s  o n  t h e  b a s i s  o f  

e c o n o m i c  c r i t e r i a  ( t a b l e - 4 . 6 )  a n d  C P G H  ( t a b l e - 5 )  a r e  f o u n d  t o  v a r y  f r o m  b e e l  t o  b e e l .

H o o k s  a n d  l i n e  f i s h i n g  i s  f o u n d  i n  o p e r a t i o n  f o r  t h e  c o m m e r c i a l  p u r p o s e  i n  4 9  b e e l s .  

I n  o n l y  o n e  c a s e  ( 2 . 0 4 % )  i . e . ,  G o r o i m a r i - B i h d i a - J o p o r a  b e e l  t h e  g e a r  i s  f o u n d  a s  m o s t  

e f f e c t i v e  a n d  . i n  1 6  c a s e s  ( 3 2 . 6 5 % )  i t  i s  f o u n d  a s  e f f e c t i v e  o n  t h e  b a s i s  o f  e c o n o m i c  

c r i t e r i a  ( t a b i e - 4 . 7 ) .  B u t  i n  a n o t h e r  3  b e e l s  ( 6 . 1 2 % )  i t  i s  f o u n d  t o  b e  p a r t i a l l y  e f f e c t i v e .  

O n  t h e  o t h e r  j h a n d ,  t h e  g e a r  i s  n o t  e f f e c t i v e  i n  m o s t  o f  t h e  c a s e s  ( 2 9  b e e l s  o u t  o f  4 9 ,  

i . e . ,  5 9 . 1 8 % ) .  I n  t h e s e  b e e l s  a l l  t h e  v i t a l  e c o n o m i c  p a r a m e t e r s  a r e  f o u n d  b e l o w  t h e  

f e a s i b l e  r a n g e .  H e n c e ,  t h e  g e a r  i s  n o t  s u i t a b l e  i n  c o m m e r c i a l  f i s h i n g  a s  f a r  a s  t h e  

p r e s e n t  r e s e a r c h  i s  c o n c e r n e d .

D h e n k i j a l  i s  f o u n d  i n  3 1  b e e l s  o f  w h i c h  o n l y  i n  3  b e e l s  ( 9 . 6 8 % )  t h e  g e a r  i s  f o u n d  a s  

m o s t  e f f e c t i v e ,  i n  1 5  b e e l s  ( 4 8 . 3 9 % )  a s  e f f e c t i v e ,  i n  1 b e e l  ( 3 . 2 2 % )  a s  p a r t i a l l y  

e f f e c t i v e ,  a n j d  1 2  b e e l s  ( 3 8 . 7 1 % )  t h e  g e a r  i s  f o u n d  a s  n o t  e f f e c t i v e  ( t a b l e - 7 . 1 ) .  L i k e  

o t h e r  g e a r s  t h e  l e v e l  o f  e f f e c t i v e n e s s  i n  t h i s  c a s e  a l s o  v a r y  a c r o s s  t h e  b e e l s  ( t a b l e - 4 . 8 ) .
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T h e  l e v e l  o f  e f f e c t i v e n e s s  o f  h o r h o r i j a l  i s  a l s o  f o u n d  t o  v a i y  i n  d i f f e r e n t  b e e l s  ( t a b l e -  

4 . 9 ) .  O u t  o f  9  b e e l s  w h e r e  t h e  g e a r  i s  f o u n d  i n  c o m m e r c i a l  u s e ,  i n  o n l y  o n e  c a s e  

( 1 1 . 1 1 % )  i t  i s  f o u n d  a s  m o s t  e f f e c t i v e .  B u t  i n  a n o t h e r  8  c a s e s  ( 8 8 . 8 9 % )  t h e  g e a r  i s  

f o u n d  a s  e f f e c t i v e  i n  a l l  e c o n o m i c  c r i t e r i a  s u c h  a s  C T O R ,  R O R ,  B C R ,  I R J R ,  N P V ,  a n d  

N K R .  I n  n o  b e e l s  t h e  g e a r  i s  f o u n d  e i t h e r  a s  p a r t i a l l y  e f f e c t i v e  o r  a s  n o t  e f f e c t i v e .  

H e n c e ,  t h e  g e a r  i s  c o n s i d e r e d  a s  t h e  s u i t a b l e  o n e  f o r  t h e  b e e l  f i s h e r i e s  o f  A s s a m .

F i n a l l y ,  o u t  o f  1 4  b e e l s  o n l y  i n  o n e  b e e l  ( 7 . 1 4 % ) ,  i . e . ,  T i n s u k i b o r b i l ,  p a r a n g i j a l  h a s  

b e e n  f o u n d  a s  t h e  m o s t  e f f e c t i v e  g e a r  ( t a b l e - 7 ) .  T h e  g e a r  i s  f o u n d  e f f e c t i v e  i n  1 0  b e e l s  

( 7 1 . 4 3 % )  w h e r e  a l l  t h e  e c o n o m i c  i n d i c a t o r s  a r e  f o u n d  w i t h i n  t h e  v i a b l e  r a n g e .  B u t  i n  

1 b e e l  ( 7 . 1 4 % ) ,  i . e . ,  S a g a r  b e e l  i t  i s  o b s e r v e d  a s  p a r t i a l l y  e f f e c t i v e .  F u r t h e r ,  i n  t w o  

b e e l s  ( 1 4 . 2 8 % ) ,  s u c h  a s  B a r u n d a n g a  a n d  B h o i s p u r i  b e e l  t h e  g e a r  i s  f o u n d  a s  n o t  

e f f e c t i v e  a c c o r d i n g  t o  t h e  e c o n o m i c  a n a l y s i s  ( t a b l e - 4 . 1 0 ) .

T h u s ,  t h e  a n a l y s e s  s u p p o r t  t h e  h y p o t h e s i s  t h a t  t h e  l e v e l  o f  e f f e c t i v e n e s s  o f  g e a r s  

v a r i e s  a c r o s s  t h e  d i f f e r e n t  b e e l s  o f  A s s a m .  I t  m e a n s  i f  o n e  t y p e  o f  g e a r  i s  e f f e c t i v e  i n  

a  p a r t i c u l a r  b e e l ,  t h e  s a m e  m a y  n o t  b e  e f f e c t i v e  i n  t h e  o t h e r  b e e l s .

I

F r o m  t h e  s t u d y  o f  r e s p o n s e s  r e c o r d e d  i n  t h e  S e m a n t i c  D i f f e r e n t i a l  S c a l e  ( t a b l e - 7 . 3 )  i t  

h a s  b e e n  o b s e r v e d  t h a t  t h e  e f f e c t i v e n e s s  o f  a  p a r t i c u l a r  g e a r  a l s o  d e p e n d s  o n  t h e  f i s h  

s p e c i e s  a v a i l a b l e  i n  t h e  b e e l ,  f i s h  d e n s i t y  a n d  t o  a  l e s s e r  e x t e n t  t o  t h e  h y d r o l o g i c a l  

c o n d i t i o n s  o f  t h e  b e e l s .  A c c o r d i n g  t o  t h e  s t u d y  m o s t  o f  t h e  f i s h e r m e n  ( 8 4 . 9 9 % )  

o p i n e d  t h a t  a v a i l a b i l i t y  o f  f i s h  s p e c i e s  p l a y  a  m a j o r  r o l e  i n  t h e  e f f e c t i v e n e s s  o f  a  g e a r .  

M o r e o v e r ,  t o  b e  a n  e f f e c t i v e  g e a r  i n  a  p a r t i c u l a r  b e e l ,  t h e  b e e l  m u s t  c o n t a i n  s u f f i c i e n t  

f i s h  d e n s i t y .  T h i s  v i e w  i s  s u p p o r t e d  b y  9 4 . 4 2 %  o f  t h e  f i s h e r m e n .  B u t  w h e n  

h y d r o l o g i c a l  c o n d i t i o n  o f  a  b e e l  h a s  b e e n  p u t  f o r w a r d e d  t o  f i s h e r m e n  m o s t  o f  t h e m

( 7 9 . 0 9 % )  s u g g e s t e d  t h a t  h y d r o l o g i c a l  c o n d i t i o n s  o f  a  b e e l  d o  n o t  p l a y  a n y  m a j o r  r o l e
!

i n  t h e  e f f e c t i v e n e s s  o f  a  g e a r .
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CONCLUSION

The cost effective analyses o f gears in different beels reveal that the level of 

effectiveness of gears varies across the different beels of Assam. It means if one type 

of gear is effective in a particular beel, the same may not be effective in the other 

beels. As such the level of effectiveness may be influenced by the types of species 

available in the beel, their density and the hydrological condition o f the beels.
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