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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 vary
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 of effectiveness of gears varies across the different beels of Assam —
Le., if one type of gear is effective in a particular beel, the same may not be effective
in the other béels. As such the level of effectiveness is influenced by the types of

species available, their density and the hydrological condition of the beel.

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

study.

" ﬁis 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
!

No reports are favailable on the comparative economic viability of fishing gears in
beel fisheries of Assam. But, various authors have reported similar works in the
marine ﬁsherieis 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 Ahnémalai and Kandoran (1990) have reported on the comparative
efficiencies of ‘ﬁshing gears used in marine waters. Likewise, Rao (1991) discussed
about the efficiencies of gears in different fishing grounds. Similarly, Siluvai Raj et

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

MATERL{ESLS AND METHODS

To study the flevel of effectiveness of gears in different beels cost-effectiveness
analysis was cfarried out following the formulae given in chapter 4. In addition, the
factors, which:ﬁ determine the level of effectiveness of a particular gear, were also
identified thro;ugh group discussions in 55 beels of Assam. The responses from the

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

OBSERV%TION

|

The cost benéaﬁt studies of different gears as observed during the present research
work have beén shown in table- 7.1 (also in the tables and figures of Chapter IV), and

described beléw for different beels of Assam.
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KALIDANGA BEEL
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 :langij&l 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 (khewalijal); to 35.49 (musarijal); NKR from 3.54
(khewalijal) to 45.2 (musarijal); IRR from 57% (khewalijal) to 500% (dolijal); and
NPV from Rs.iO, 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.

HAKAMA BEEL

_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 of gears used in the beel. The B-
C ratio was found between 1.46 (thewalijal) 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 exhxblted positive results of the use of 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 déilz‘jal 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.

HARINCHORA BEEL

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 of 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 of the beel. Among these gears
musarifal, 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 of hook and line
fishing and paréngijal 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 musar;]'al, berjal, khewaijal, phansijal, langijal, hook and line, and

parangijal are :Ifound in commercial fishing. The analysis of economic criteria show"
that khewalijali 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 2i2%) and NPV (Rs.12320/- to Rs.25933.60). Musarijal is found

partially effective, because — CTOR (1.16), BCR (1.21), NKR (1.26), IRR
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(23%), and NPV (Rs.11791.50) 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
parangijal are the two gears the economic criteria of which are found either below the
viable range or negative as far as the analysis is concerned. Hence these two gears are
recognized as n’bt 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 IRR (35 t0103%) 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 of BCR (2.26 to 20.44) and NKR (2.49 to
28.22) show ﬂéat the gears are able to provide benefit at least cost. On the other hand,
all economic cf,riteria except CTOT (1.18), for hook and line fishing are found below

the feasible range.

SAGMARA BEEL

In this beel musarijal, khewalijal, phansijal, langijal, hook and line, and ghatjal are
the main gears, \a.rhich are used in commercial fishing. The analysis shows that
phansijal, langijal, and ghatjal are the effective gears in all criteria, such as CTOR
(1.41 to 2.29), ROR (32 to 55%), NPV (Rs.7975/- to Rs14379.31), 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
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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 “lof the beel, which are used in commercial fishing, are the musarijal,
khewalijal, phan.lsijal, langijal, hook and line fishing, and ghatjal. On the basis of all
economic criteria musarijal, phansijal, and langijal are found effective in this beel.
The study of BCfR (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 of the gear in this beel. But Ahewalijal, 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, langé;'al, and ghatjal. The study further reveals that hook and line is the
partially eﬂ'ecti\ée 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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DEEPAR BEEL

Musarijal, berjal, phansijal, langijal, dhenkijal, and hook and line fishing are the
major gears of the beel. The economic study reveals that except hook and line all
other gears are found effective. The economic criteria such as BCR (2.65 to 7.78) and
NKR (2.98 to 1Q$.5) indicate that these gears can provide maximum benefit at least
cost. The ROR (?9 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 (1.17), 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 fpoint 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,
phansijal, langijal, ghatjal, and horhorijal, are effective in all economical criteria.
The CTOR (1.54 t0 7.79), ROR (52 to 1017%), BCR (2.51 to 37.8), IRR (43 t0724%)
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.

BORMONOHA BEEL
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 of 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 of khewalijal.

JALUGUTI BEEL

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 t08.86), IRR (26 to 142%), and NKR (1.72 to 10.71) exhibit
the economic feasibility of 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 laﬁgijal 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%). ’I‘:;he 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.

DEORA BEEL

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.

THEKERA BEEL

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/-), H}R (138%) and NKR (8.85). Other effective gears of the beel are
musarijal, berjal, phansijal, and langijal. On the other hand, all economic criteria for

hook and line fishing is found below the viable range.

UDORI BEEL

Udori beel is a riverine beel where musarijal, khewalz'jal,‘ phansz"jal, 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-KARMARI BEEL

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 (’7?27%), BCR (34.12), IRR (675%), and NKR (46.27) are found higher
than the other géars. 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 10 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, ber, 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) ;'eveals that the gears can provide well benefit at least cost. Likewise,
IRR (45 to 119%), and NPV (Rs.9989.11 to Rs.111087.80) 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

163



the beel. The economic criteria such as CTOR (1.79 to 4.01), ROR (24 to 198%),
BCR (1.82 t0 8.69), IRR (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 jto provide benefit against the required operational costs and besides

CTOR (1.48) all other 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), IRR (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 of 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 mu.s;arz'j'al, 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 to175%), 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 of the gear to eamn 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 of 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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ROR (27 t0155%) and IRR (36 to 159%) show sufficient return against the
operational costs. Similarly, NPV is also found positive for all the effective gears.
But, hook and line fishing is the only gear in the beel, which fails to provide benefit

and except CTOR (1.91) all other economic criteria are found negative.

SIBNARAYANPUR ANUA

In this beel musarijal, khewalijal, phansijal, langijal, and hook and line fishing are
found in use. Tﬁe economic analysis reveals that except phansijal and hook and line
fishing all other gears are economically effective in all criteria. The economic
parameters such as CTOR (1.83 to 6.16), ROR (23 to 117%), BCR (1.81 to 4.99),
IRR (30 to 112%), and NKR (1.94 to 7.8) are found within the economic feasible
range. Phansijal, on the other hand, found partially effective because though ROR
(24%), BCR (2.07), IRR (35%), and NKR (2.19) are found effective, but CTOR
(0.97) is found below the viable range indicating the gear need more investment
against its return. The study further reveals that hook and line fishing is not effective

in the beel because all economic criteria are found in negative.

BASKANDI BEEL

The gears used in commercial fishing in this beel are musarijal, purjal, khewalijal,
phansijal, langiﬂ:l and hook and line fishing, and parangijal. Among these gears
purjal, which is also known as berjal is found as economically most viable gear with
the CTOR (4.07:), ROR (259%), BCR (12.71), NPV (Rs.116385/-), IRR (253%) and
NKR (16.72). Tllle study further reveals that all gears use in the beel for commercial

purpose are effective in all economic criteria as shown in table-7.1.

AUTI-BAUTI BEEL

In this beel musarijal, purjal, khewalijal, phansijal, langijal, and hook and line
fishing are the major gears used in commercial purpose. Except purjal, all other gears
are found economically effective. The economic parameters such as CTOR (1.98 to
4.5), ROR (33 to 259%), BCR (2.27 to11.34), IRR (41 to 239) and NKR (2.53 to

16.72) are found above the economic feasible range, which indicate the ability of the
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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.

"TAPANG BEEL

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 of the beel, which fails to provide benefit and all economic criteria are

found to be negatfve.

DIGARBAKRI BAIYA

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, langija{, dhenkijal, and hook and line fishing. Among these gears, mahajal
and phansijal are found economically effective in all criteria. But jhankijal and
langijal are foundipaﬂially effective because though these gears are found effective
from the study of 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 exceiat CTOR (1.97 and 2.25,

respectively) all other criteria are found below the viable range.
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SAGAR BEEL -
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 (1 0%) all the other parameters for hook and line fishing are found above
the feasible rangfe, hence, the gear is recognized as partially effective. But, all
. 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 lﬁ 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), ROR16 t0650%), 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, exc;ept CTOR (1.57) all other economic criteria are found negative in

case of 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, whicfh are used in fishing. Among these gears mahajal and hook and line
Sfishing is found jeﬂ"ective 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 c;)mmercial 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), IRR (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 beel 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 to0 2.0), and NKR (1.29 to0 2.17)
show that the gears can provide maximum benefit at least cost. Likewise, CTOR
(1.22 t0 1.77), Rz0R (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 of the
gears. On the otiler hand, except CTOR (1.44) all other economic criteria for hook
and line ﬁshingfare found negative in this beel indicating its inability to provide

benefit against the required costs.

SAITALI BEEL

In this beel only langijal, dhenkijal and hooks and line fishing are found in use in
commercial fishing.. The study reveals that langijal is ihe only gear, which is found
effective in all économic criteria. The economic parameters such as CTOR (1.73),
ROR (17%), NP;V (Rs.2671.47), BCR (1.49), IRR (24%), and NKR (1.6) reveals that
the gear can pr;)vide 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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PUNGANI BEEL

In this beel mah?ajal, 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 t09.94) 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
of the beel. ,

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. Axﬁong 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 of 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.

t

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 majoxé gears of the beel. Among these gears musarijal, langijal, and hook
and line fishing aré found effective in all economic criteria. The CTOR (2.05 to 4.49),
ROR (65 to 175%!), BCR (4.05 to 8.87), IRR (7’2 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) of 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 purpojse 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 tha; 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 musaxjijal; berjal, khewalijal, phansijal, and langijal are the effective gears
in all economic cﬁteda 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 mdxcates the ability of the gears to provide sufﬁcxent 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 pai‘tially effective. Again, in case of 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.

BIHDIA BEEL

Musarijal, berjal, khewalijal, phansijal, langijal, dhenkijal, and hook and line fishing
are the major gears of the beel. 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), which 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 BEEL

Musarijal, berjal, khewalijal, phansijal, langijal, dhenkijal, and hook and line are
found in use for commercial purpose. The study reveals that except khewalijal all
gears use in tij]e 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/-) a;re also found above the viable range. Khewalijal is the only gear of

which all ecq:)nomic criteria are found below the feasible range, therefore, it is

considered asinot effective.

MORIDIKHOW BEEL

In this beel musarijal, berjal, khewalijal, phansijal, langijal, dhenkijal, and hook and
line fishing a,;'e 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 economicAcriteria 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 analyfsis further shows that in case of musarijal except CTOR (0.09) all
economic param:eters are highly effective hence it is recognized as partially effective.
On the other hand, in case of dhenkijal, except CTOR (1.53) all other parameters are
found below thé viable limit, therefore, this gear is considered as not effective.
Similarly, incase of hook and line all criteria are found negative indicating its
inability to provfde benefit against its required cost. Hence it is also not effective in

the beel.

MAILATA DIPLINGA BEEL

The major gears of the beel are musarijal, phansijal, langijal, khewalijal, hook and
line, and dhenky'cizl. Except hook and line all the other gears used in the beel are found
economically eﬂ'éctive. 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,
which indicates t:hat 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 coinmercial fishing in this beel. Economic study reveals that musarijal,
phansijal, langijc%l, and dhenkijal are the effective gears in the beel. The BCR (2.24 to
23.95) and NKR ‘!(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 tshe 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 comimercial use. Among these gears musarijal, phansijal, langijal, and
dhenkijal are found effective as far as the economic analysis is concerned. The
economic criteiria like, CTOR (1.97 to 3.46), ROR (25 to 103%), NPV (Rs.6001 to
Rs.29122.38), :BCR (1.35to0 6.44), IRR (22to 111%), and NKR (1.49 to 6.94) exhibits
the ability of Ethe 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



L

I SI835) JO SSAUIALIIH 1500) 23 SUIA0YS SI0IBIIPUY Nuioeuedq [*L-a[qe]L
| | o

220 9 670 v1'9/8G" €00 180 15'qL2- 0508 15 0929 0805 poo8Ll  |005L [l puee

660" Li- 800 |88 €oLs- yzo 980 |58 [ SlZy 588 oop 008¢ auy] PUE YOOH

[y 00g 1ZL 8691 LE 666 1246447 ovoL 8¢ ¥aly osov 9z viz i) leljemayy) -

6E'L oLl 95'g 05008 w1 S5Z 108G 0gssl ZE86Y8 OvEL TE'855 004y el Bue

izl 8] Sz Z0'ZS6G ZE0 €07 |¥EEESt 0044 09'99+9 0019 9g9'g9¢e 008E [elisueyy

S5 sg ¥y 6980801 860 e 100961 0g2Es e 00F09 05z 000¥Z elieg

g4 ogL Gv'9 £99108} vl v0'e  10080% 052z8 osPLS 009.% 059¢€ 00022 reluesniy ebuepunIEg
€L L 5l 80°L S ¥86 ZL'o ! 15068 08S. £1'6999 0095 SFB90L  |Q0S. [efbuesed

260 oL ¢80 92'59%- 900 691  |29iz 09.5 g'cyss 0zZ5 9'eze QOFE SUJj pUg Yo0H

v8'S £6 60'S SZive 190 62 LSEY 0zZ5hL 5910} 0558 B9 000s eljesmauy

8¢l il gc9 LrBre00 |1t AR AR 098E1 £8'SEYa 0S6L £9'Sys  logay ~jelibueq

17} 8 Vel 6L REZL GE0 1P’y 1/9°2861 gce9 £CEYY SzZer €895V ansy (efisuelyd

19'vL g5l ZL8 9’66022y |9E'€ Yoy |90°1690L  [SZ90F) Z£'EE689 00989 ZE'eEc9  |000LE [elleg

ar s IT] L'y g'e008eL 8.0 w2 |89'gg6le 100929 ZE'EESSh Qogly cOeEe  luunse elesniy g0\ ouIer
ge- oG fee |z veegL- ega  (yeo  logee- QvZe 085 QzTs 0S¢ 05bE QUi PUB 3OO}

oeLl 751 109 6228 [ 95, 12l 0509 15°845% oSy 28 972 008 rlemsyy

58'9 701 975 $e8EIGE  |8Q'y 8z A QZEZL geyLil 00ZL §8bS 00y fetibuen

641 27, €L ) L8°8/EC 810 g1 90'894 S5 vB'SGLY Qsey ¥6 608 052y jefisueyq

6591 192 Vo€l |ZSBOEYS $92 L0y 19909888 |00GOEL ZECEoey 00LLY ZEeeoy  |000VE feleg

116¢ #09 o'Le  |igBvree LE'g 618 [/90199c 000§y TEEEgR0L  |00S00L  |EEEEE8  [0008S ieliloa mpleN
9zt 28 962 988L i 00z [¥EEES) 00z 20'9998 5425 99| 6E 00sg Ul pUE %00H

35 1 £z A 797 910 851 LBl oDLL 819269 0S£3 8196 nsav MBIy

8gL m 9.9 T Yve0E 1L 88°C L 8PES 09881 gLise 0gB. 8199 Qugy jelibue

8 i€} g 91 1018¢ £E'L 0T |£5°2089 gvost i OvSg 0564 L1069 N0&Y |EfiSUBYd

15 41 084 629 1'8/9128 €e’l 19E {00169 000vSL Q06Y8 0066/ 0005 0006€ [eleg

9L S8 008 6952 1/082Z1) 128 8,/ |sveBegl  |0S2l8e 45 55286 00/06 qocees 0006y Eelod

ZGh €6 8V'GE  |EEPI6G) zL 600 |/999eey  |000SOL £¢'C£995 0080% €Eeegs  |0DOGY eluesniy eliexey
Zeel 502 Gg Ll 2062k St Z Ly 0w oobyi 0669 0089 06 Q5tE B} pue YOO

¥ e 18 S1LE 21801 o9y 0 6.1 |pa6L 0652 gc9s . _log1g a0g 0gey IBlijeMay

9z'L £Li ~-|1$Z'9 - |89°2EHOT 60°} 9z €2 lLdy - 109S0)- LL8YBS  + logeg LU0 - -1008F - - Ehbue

9z L £}l 619 T9ZYE02 80°L vz _ |9v 604¥ 09501 $a0S8S  ©  |0LES ¥5'08% GEY jelisuey

598 621 L6 co'eloLze lee} Loe (52285 G/8161 T 0008 Qonzy eleg

9l'ce 005 885z 1108¢Zi1 1Z5 8./ _ |00S182 00002Y Q0S8EL - |00S08L {0008 a0ors {elog

Zey €6 8FGE  |GCEriesL (24 680G /12652 (S/E68 CEShEL oozsel  leees 00038 eliesniy eBuepijey
AN {7 vl (o8 {5} AdN (oM Haly ((sdlivd  {(Baid L (SR (sul 0oL {(sufsidsglisu)i D SiR89 a9g

- Steay juaiagiqqy ;




£8'0 8 180 YE'€i6" $0°0 £6'L  leg'vee g'zsss 19 /b8 0084 19°2v8 0088 el1eys

SE0- 142 G10~ yazZyet [N /8L loos- 0249 - ozeL 0289 oov 008€ Bl pue OoH

85°9 ¥0l 809 898'20892 86'0 ove  yEovip 28991 99’1681 0SPLL 99'Lyy 008y el 1bue

$6°9 L £7'9 gezziez  leot 92 |l9'9s0s 060€1 ££'€£08 0252 ££'818 006¥ - Bl Isueyd

98°0 8 /80 $1°08.- [T 82’} iGBEL~ 0€69 5Z€8 0544 546 0ovs el iemayy

Ll a9z 8g') $'66E02 210 6L'C  16/99 05228 G156/ 0040/, c/8b 00628 E{uesnpy Blligiog
€52 Zy ¥2'2 5.6. Ze0 g8l iggegol 0896 81 9208 0SEL 81°9.9 00z8 el ey

811 gL- sol-  |/ee962- 820~ SZ'L _ iol'eeolL- 09s¥ 916665 0225 oL'6LE 0S9€ 3l puR SHOOH

zze 25 2.2 148901 0 Wi ll99piz 0£69 £E £O/Y 0sey £E'EES 006V fef bueq

86'E ¥9 SLE LE BLEYVL 850 622  119'%992 88011 £e'eev 0261 ££°208 0S8y 1e{ Isueyd

160 ol 260 89 el 900 P80 {2} ize 096¢ 99°8€9¢ 051 28 98y 00/% EZE

99¢ b g5z SOy IvE0 iF0_ igjigg 6zZ18¢2 oskie 00e6! oStz 00581 el vesnpy elewebeg|
998l 892 SLZL _ 16'L06eyt 162 Y6€ 164742852  [OOSLE 122294 0S¥9 \Z'ZzzZy 10008 (el ibuesed

196 68- Lz g 6 SEEPZ- I~ 8L} {9l ¥89¢- 0zZEY a1'y008 529/ oL'6/8 059¢ 38U pue YooH

ve'l pil 979 17'88¢LE 1)y 192 196 se¥s 00zgl PryLLl 0ltL ) 0g6% efibueq

58'2 Jr sg9e GG'GL/6 SE0 161 |eg'eegt 0Z64 1¥'0609 00¥S L 069 0825 el iIsueyd

&4 Ly 922 592s 20 Q2 121'pSS1 0066 £8'5vE8 008/ £8 G¥S 0S8y el Eesmel

gyl T4 980} |g'iesley  lezz sg'e  12Liizes [ooose 88'88215 00yoy 88°988F  |000/E el teg

2z oL¥ #r0Z_ [goviooL R 859 lossy/i 005952 05618 0029/ 0545 0006¢E el uesnpy [eyyRpURYD
66'L ge sgi 8684 ¥2°0 Py 199061 0zsg £E'EC169 088 ge'eect 10008 el ibueieg

687G Zi- 89'0- £6° 2169 £20~ z9)  lezas- 0095 §'2g8c9 0209 8'29¢ 0Sve BUr] PUB %O0H

125 Zg ISy lz69802 {940 112 111'BG4E 0801 £8°0207 0sy9 £8 0.5 056y fel 1ue

st'e £01 16'S S £64/2 S60 622 ligoser P0LLL ££'6589 00£9 ££°€65 00tS &l isueyd

P14 st g6t 9955 9z'0 1t leg'iszy Z6EL Ly Opig 0ssS 17068 o06¥ el iemauy

£6'5 £6 g8y 96v/81 L1y ¥rZ 18916062 IszLE8 ZE £E0VS 0016¢ Zegesy  looove jelieg

619 6 Sy 5214682 160 25z loosos 05/8E1 0szss 0086. 0s.8 00055 el uesnpy eibor
¥9'0 € 140 ¥2 ££92- Z0'0 80 #€ 051 Z5885 99°1028 09y 99'Lb2L  looes j2{1bueied -
91 12" 60  [£0lg0€- PE L ZL0  |sgZeor 0252 $8Z122 0289 $9'Z68 00se BUIT pUB YOOH

68'9 501 Sv'g 9'EE662 S0'L £92  |gegp 058511 99'}1169 0zke 99'L6Y ooty el ibue

619 66 88'S Ey60iee |60 Zbz  ieZ'lzov 08401 212548 0529 22 208 osyy el 1sueyd

91 ZLz $6'8 02eZ1 £6°Z 88'LL  [ev'ge0e $036 1S 8V 0524 8822 008 1] emauy

6170 J] £8°0 §'1162- £6'0 POl l0S2L 05Z9S 00055 00008 0008 0008€ el 1eg

92l £Z 1271 16411 10 gLl lossy 0SZ1§ 0098¥ 0090% 0009 000y 18l yesnpy undsioyg
UNN {%) W {dog (s} AdN _ [yOM MOL2 j(sy)ivd (sl u L {sy)o 1 {sy) 001 [(syyaideq |(su)i o siesg




ey zL Oy geLl $9°0 186 lig'ipze ov8gy ££'9555Y 0505y ££'905 001S 18 oLjoy
9ee 8¢ 802 ZeLg 620 201 lesielt $Trig IS0y Qgey L5208 gals el ey
25 15 ge'e 8C 06021 2P0 ese  |zzizze 00/81 L2091 02851 87°758 00€es el ibuey
622 18 812 82°9802 820 9%t logst 0.lv8 oveg ) 898 06vs {8l Isueyd
60 €1 202 o811 1/8V09 £0'2 SIS 168'8/10L  |0v.SZ 1119651 G061 LLosh 000s el femayyl
159 00l 680'S S086iv2 {860 £¢ L10vP 0528¥1 £ELP01 00686 ££88 000sY jef uesnpy eyououLiog
652 ozl 189 PLOEE SLL ¥9 /9'9b88 oyoze ££'E692 89292 ££'805 0015 18] pogiopy
16€ 29 18 clvii ¥50 ¥e'L  lovee ovee 8285 S208 15208 0009 1elieys
€8¢ 29 S5E ge'iasel  lyso 26 loise oLest ovrzalL 08451 oSy gogy 1ef ibue
5oz £y 152 £0'9869 250 ve'l  |Svez 08501 SLLL 05t $96 Qsvs el isuyd
189 801 2t 9 L1962 Zo'L 9Ly |egavig 00602 1115461 c9Z8l 118y 000% [el emayy
L8Y yEL s 01¥2001 2100 les)  12o'994€81 1062612 £E £966Y 0Py €886z looole el uesnpy 1e8g o
oe 0 €01 9c6 Z 0802¢ 9L S 9g'9/Ls 00322 ¥E £ZE51 06871 PEEEY o0sy el ibusred
6212 e 06'gl  [/0¥58 98 € ¥'s 00'9185)  lo0zse $E £856 0169 e ELY 002y Bf jemsty
8T ooy ¥0'LL  |ozreol 9'g ag 0591 0006 oses 6224 czZ1 0se el ibue Leujog
P 9l 21 8z. 110 £1 Qop Glof gl §i8¢ 0o 009¢ U pUB YOOH
vy 0.l 9g'c 9c661 6.0 €2 6E ZLO¥ 092¢l 19'/v98 008, 19°298 0098 el pusyg
g6 gb 592 L0°Ly86 8E0 81 L1'8/61 0008 £8'020Z 0sve £9°046 Qs6b el ibuery
68 9 0Ll Z£9 666800 1zt vz 29 1225 54021 ££'€589 0089 £E'€55 001Ls elisueyd
208§ 6/ vy 12561 €40 v 1 vEse 08811 £8 e 008/ £9°6YG 058l jeleisy
629 66 1S G641 1670 Sz 2998018 {0Z158 £E'EEOVS 00l6Y £C'EEBY  1000VE [elJeg
g0l 951 8Ll 5 £69¥8E 191 Lt 05629 006tPL 0S618 00294 0526 00068 el uesniy jeag Jedssg
L 1L il 1986 oveey el 59'g  |eg8geg 0Z61¢ Lilegez 0z1E2 LLLLS oosy el uouioy
9Lt 65 vl'E g gpasl v5'0 giz  |zgtcog 09501 ££'806. 0SEL ££°855 Q06Y el 1buer
81 8z 191 6'589% 81 0 v’z lezziil 0:82) Py 08601 vy 0008 1Bl isueyg
112 o A4 Z8E21 80 92’1 [stoz 9509 02239 0zzs 0001 00EY gl Bisy
916l e ¥58 9789085 [sgZ 68y |€Z'zi//6 1000081 PINE22) 0025/, £2°2zos  loooLy Elpg
i 152 £l 6'€049 £92 5V {050801 005481 05v62 0008 0Stg 0aoLy el tesny uelunbBiyig
912 e Z6'1 5685 $Z0 6L [vezL 09201 9968 0ses 8191 00zs eleys
611 91 L) 0Ll 10 yO'L  |vB00F 0009 91'6685 0228 01'84E 0s9¢ BUIT pUB SYOOH
51 m Zr soliegl  [zra 1'g /1p9ee 09/£7 £8°66£02 00861 £9'G6Y osgy jef iBue
g9l sz 85l £1¥E28 880 L2V lig'alsl 0c/g £E'EI89 0SEg ££°628 056y 12l 1sueyd
%S 18 i8Y v0012 20 g0c  lziiele 0zshl 89'9£01 0520} 98°98p 00.¥ jelnemaly
2201 ¥51 98z 10Zerze (/51 LY L6698/ 1678211 80°11062 00614 60°LLLE  |000VE upsniy eAyeWwey g
UAN {%3dul [Mos (su) AdN__ ["O¥ HOLD | (sH) 1vd {sayu L {swlol {sx) 901 [(sw)sidag {{sy)io sieagy |sag




110 £}- 840 |¥SEYee- £20- 1820 |08/ oovz 0sle 5282 gze P 51 pUB JooH

oz’ 11 1z 186l £10 ve'y  lszses 0168 5. b288 0282 SLY0S 00gt e ibuey

LY /9 99°¢ PO0ZSSL 1650 9’z liggzeZ 09501 ££'6£9. 0ZLL £CELS 006¥ ©liseud

588 8c} 894 869/¢ o 60t 119799v9 058y} ££'e8eg 0sgl £EEES 008y el pemayy

[N [ T2 €12 2ZLe8 9¢q 26y lszzil 00022 GLIYS 00/9¥ $208 005.y elieg

752 v €02 $OyS8 Ze0 69l  laZeel 00529 §/5€5 0029% G989 0052y &l uesnpy eioNay |
62 Sy 9z £0v08 80 2871 tac'sggl 09lg Y very 0s0¥ vy Yy 005t el ibueied

a0'Li 191 888 oogsy eLy 86’9 1/9°i8¢€8 0z61e ££'985¢2 SE0EZ £€'208 058t LoyioH

Yo 5- 20 29'0685~ L0 199y logeog- ~  lo2so 99'92¢. $269 9910V 050y BUy'] pUe YOOH

6% [74 991 $Z288¢ 120 6.1 ligLloL 0088 £8'884. 0gz/. ££°859 00s¥ 12 1bue

9l /8 £9E 80'89¥GL 165D ey {l99eez 08504 £EEEYL OLLL ££'e28 0561 el isueyd

179} 112 €9 LBLbL 85T \Wp6  |9gZeez 0L¥8 yLiela 0885 yi'252 006 el emanyy

so'e 85 882 YSZEDL £5'0 €41 100802 005.9 000p 0002y 0005 0006¢ [l liog

TR 3 9L 80y £19691 190 121 oosez 00082 00ssy 0052y 0009 000 el uesnpy {99g eJoaq
z ie 161 £'€005 €20 92’1 1ve'estt 00£9 99'I¥1S oogy 99'LFS 000§ 1Bl IBueied

891 652 9yl 129708 592 182  |08sel 02e0y 06,92 96292 g6v 0015 yotoH

tl az ¥el ovsi 710 19, 168058 000/ 9L 6¥v9 0209 gL'6zv 0s8e aur| pue Joo

¥3'6 asL i) L0ever 151 LgE  |ECEEBL 02002 99'09721 G211 99'LvG 0528 {ef 1bue

SET 6% LT 86912 €0 65t |sigy 0/%8 G589 0Zg9 GEg 00Es Elisueyd

590 v 20 99'8/81- 200 ¥l 19g/g 0Z6. YL'2e8. 00z FLZE9 0orS Ef feMayy

6L 81 vLS 60562 18l') 827 1612708 00002} §'92269 00819 §'8ZvL 000gy el ljog

1501 £61 1z Leoosy g9l §L2  |a'vhass DO0SEL 565155 008.Y §'555. 0008Y {efuesnpy mediegying
1 43 } 6902 100 N T 8y09 £208.S 0ges €202V ogee el 1bueied

LY gl 601 v8191 690 ve'9  lov'es6z 0962 $5'08/92 00£97 S5'08p 05ep [l uoyioH

S0 LL- 650~ |vez0s- 2z0-_ [€9)  |9goce- 008$ 99 g£9g 0zz9 99'9LY 008g BUI| pUE YooK

$0°ZL z8lL $9'6 920 81 s&y 99089l 08y81 ZE£6501 SE10} 2E85Y 0sey el 16ue

[TH3 e 122 LZ°€619 620 ¥'L IVEELEL 5208 991249 00c9 9g'Lb 00¥h ief sueyd

Z Ze 28} ogvy [ZA0) 8681 150401 00gg OL'BTLL 002, 91'628 asty =l emayy

1y €L 9e g £96/61 J) €9t |vE'8Se9e  lonsse 99'Lbear 0000% 9g'L¥s8 100828 1eljog

v L 12'¢ ¥/5/02 890 vy €2 y06€ 1000001 £4'25609 00ELS 2277596 100828 1eluesnpy Bleyposey
I£6 Zvl [Tl ZE0LY 5¥'1 88 /9911 0002¥ ££ £08YE 0SEVE £E'EES 006% Housop i

voE- 96~ Zee- 129229}~ 890~ 1/eL  losse- 008y 081/ 5199 s/¢ 005€ 8| pUE Yoo

1,01 ¥9l 9g'g 9'cegsy 99'L €6 14971084 0gysl ££'84901 04101 ££'806 0oLy el 16ug

L) 92 99'L 2L 09ve 610 9 19906 00.L2. ££'¢649 00£9 £EE6Y 008 [Ef1sueyd

Yl Ll 299 26662 2L {0¢  |ezeezs 00EYL 4272106 0098 g 055Y el flemayy

€17 £ A 20609 820 86’1 |pE'eEebl (00558 96'9950. 00619 99'0988  {000VS iefog

6o'e 18 SO0V 85692v2_ 12870 92 |8/200k%  {o00vlL 22 L6669 00619 2z:4608 _ 100S05 el uesny 199g anbnjer
YIN (%l [¥og (s¥) AdN_ Tuoy  [yolD T(sdlivd | (SalHd (s¥}o 1 (s¥) Dol |{su)yasdsq {{suii D sieeg sjeag




S1g- & Z6Z-__lgseivl- |90 8¥'L __|0S0z- 0%05 0602 opZ9 0se oove aUry pue %ooH
89°Z1 €8} 69'8 _1/95%6 86'1 oy 6226861 logiee Lzeizel 0505} 1Zzeet  loovy el pusyg
86} L€ zg’L yELI8Y ¥Z0 641 li919t1 0088 €€'9897 080/ £€'855 008y [elibue
g% 2 £y lgsvi8L  |eg0 €62 [emo6ee L91€1 81°9/86 00z8 81°949 00zs [el1sueyd
99'g [ €9y |gegse 8Lt 20e  lvesier 2£991 99'9102L aseLl 99989 0055 el emaud]
1LY 5. 607y |SEyv6EL 1990 YZZ __|GIE62 SZL0V8 S/08G 00zys SIgv 00S.€ - efussnpy newisiekis
812 e- €02~ 1164Zii-  IvbO-  |8SL  oi'wJSl-  1009% gl bilL 0289 9t ¥SE 0sse aury pue 3004
8r's ¥8 20v _ |gigee 20 §SZ 99’1208 0L161 €€°880€1 0s8LlL £€'802L  [00SZ el pusyg
80'e &y vz 116866 v 0 2 29'€961 0998 81914/ opLs 81945 0g8y el 16uen
Sy 6L 20, 126662 1607 992 _ {0018 SLEZ1 86°vIZ) 5229 8665 088y el 1sueyd
622 SE- 12z~ leq99l- vo0-  [v0'L  logze- 056t 0SLL 0599 00S 0SLy (Bl temat]
87 89 SL'E g480}iL €90 s6'Z__l0s0iz 00646 0S¥9. 00242 0528 000EE 1ef 1og
sl2 T4 682 |/'5628S v0 48t looszy 00009 00s.y 0025¢ 002 00s0g ef vesny ueAges
SOy £l £y lvovesl-  lseo- 1} 122182 logee 2471455 0225 1228 0SEE 8ur] pue %0oH
2L's 18 oy 9'69851 vL0 €6, |ve'esse szys 89’ LSy 05y 99’188 098€ jef 1buey
0¥ 59 SLE 9geveEl 1950 X4 vE'89YZ oves 89'1229 00E9 99'LLY 00 lelisteyd
L€ 19 LWPE [OJELL 5.0 282 _li0'8l)2 0S5L1 869.56 0568 66 b2y 00t el yematy
£5'92 98¢ v.0C _|€BERI6P  |£TV l 194v6z8 _ logsest ££'8568S 00025 ££'8568L _ |D0S6) lefuesny|  eypueqeueye
60'8 121 LIV S0182 €L 169  lovos 09582 0z5ez 66082 szy 004 tef uowioH
109 6~ ivS-  logevez-  je0l- 1880  |g4vSe Ob6Z §'28v9 g1 G 0SEE 8ury pue %004
L£01 g1 €67, ib998b gl 162 |peeers SEPGL 90'1¥89 0529 99169 00gs ieleyn
6.} J¥2 Il LE°B8EE 110 €L} |ze'ess 0022 80°E¥69 08€9 80°€9S 0Sty el iBuey
62¥ 69 90y 9E'889EL |90 grt  losyz SLEL 91'vesY 08€ep IR 0SLY el isueyq
9z ey Sgz _{zzss ¥E'Q A4 vE'BEYL 05e6 99°1 162 04£4 89'1bS 0szy {2l emayy|
L29y " 'lsi9- —lzivve - |sovessk izl EY0}L  |69'9G1162  |00009€E geevasoL  l00ge0l  [seebos  [00SHE [eluesnyy| Wewuey-upueN
61°0% 951 r8  |EL8b 85t 209 |gees 0z6le §28€2 0862z GEG 00gS {e{ uoyioH
2¢ 18 9ge 12201 €50 €2 G'/E61 00v8 §'29ve 0509 Sziy 0S9€ aury pue 3ooH
Y 0} 98'8 zseve Ly gle lselol 05661 §228 0528 516 00£9 1efieug
2t €81 88'6 80£8S 181 662 15086 obBGL g6 098§ 5.8 00£S je{ iBue]
122 a4 SpzZ __ [207/¥%8 L£0 LA T 0896 §897 QzLs 596 0s¥s el 1sueyd
86 62 oSy €9'€C  |ze8spl 19y 189 |ve'8ezbz  |0G45E 99 t2sL 08604 99'Lps 0szs el iemauy
118 Syl S0/ |8/5280E  |g't S,z |oogeg 005511 002zs gozay 0009 aQoey 1eluesniy Hopn
UUN (et [u08  |5¥) AdN_ [HON [MOLD [(SW)ivd  [SWlH L (saiol (s¥) ool [(safeideq [(su) i ) s|esg




S9°E 65 lee 6928 150 457 |eg'88/) 0008 Liies 0589 Liiee 00se 8UI pUE %00H

€52 iy 44 1E11599 £€0 422 p8Sivl 0066 gi'vgre 0862 91'v08 osey 1ef Bus

B2E ¥s Y6z §E192) BE0 8671 |89'iEle 08801 2E'85/8 008 2L 856 0085 el 1sueyd

9g¢ 85 see Zigtl 50 212 1e0'pELe ovee ve's0LL 0089 ¥6'808 osey 18] tiemayy -
Lo og 4110 |26POS- €L 1680 {5/08~ 00S+9 S158L 00419 G811 00ses 1efund

Z. 8L 822 veiL  |s0zes0l |65z Sy £y 966911 |00S20Z LS'£0658 00242 19'60E8  {000SY jef uesnpy aneg-any
8z} 8 A ob 206t 2e0 28} yeoLsl §'Z2869 99128 08sy 99’189 00ES [l 1Buereq

80¢€ 0 682 pivs 2v'a 282 |¥8'Sipl 0szg IR 2L 0zy8 91'pse gsse 9Ur1 pue YooH

9zg €8 ISy YOEVIBL [0 L2 YEELEE 08811 99'9058 Q664 99'918 govy el iBuey

gyl 92z €06l |692SGIS 1812 812 _ |10G6v6 028t 66'vZe8 Q524 668748 OSEY 1elisueyd

1S¥ ) 9% 80961 ¥90 vee  |ze'gegz Q58 80°EL0TL osyil 80°€95 osry fef emauy

2291 £5Z LLZy  5880LL 652 L0y |se0zZel $2910¢ 009801 00848 00021 000b2 feling

859 8 e¥Y 862428 6680 861  |6222986  |000/L) 24722988 00/8% 141448 100088 fef yesnyy ipueyseg
£8')- 1z 9 Sieyle-  leen-  |66°0  |S522Z)- oyze SESVY 08t §'2ig gsze BUI'] pUB YOOH

562 ay (XA ¥912G8 6£0 86’} ligiest 0896 £E'8YLL 0844 £€ 895 aosy fel 1buey

62 §¢ 02 ¥L €019 ¥2'0 168'0___ loo2) 056 0S.8 050€ 004 0oL el isueyd

v6) 0 18’} 86vY €20 81'g _ leezi0l 0ear LOLYSE 000 19'4y8 0S¥ el ffemayy

8/ Zil 86'% Sereeos {411 £91  josi/8 0929€1 aossy 00Lbe QoS 0oabL fefuesniy|  JndueAeseuqig
680 2l b0 |YSEPES- €20 161 1529l 00v9 Szl 5289 G /eE gsge sury pue YooH

292 4 ge'e YO'YEEL ¥ea AR AT 098 8'g969 0zv9 8'8p5 oovy el ibue

vZ'Z g AN £8'8256 220 8671 |¥E'80Z1 oogg 991864 0LLs 8918y osvy el sueyd

€20} 854 848 6226¢ 66'L 6vE _ |¥£'8089 058l 99°1¥Z8 0042 99'1¥S osey [ef ilemauy

118 all 14 Sv8BlLSS  [9z') a1z lgl6is 052891 5220/ 00648 S/82) 0084L 1Bl ind

2’0} ast 8L 8zlziee 185t 60 |2'9€899 _{szolel 8268459 00289 82'68S.  |00szh el uesny eideydieg
69} 9z vo'l z892 510 607 |¥8veEL ¥908 91'82EL 0se9 81’648 0s8e aupy pue Yooy

gle g2- Ll |26.901- Ev0-  |807) _ fegiggzz-  loosg 99'1208 08z, o9g'lys 00es el uayg

(R 8 voy veviziz (2.0 2z £5°644¢ 08201 25000 019 L1065 oosl fef 1Bue

69e . log 8r'e Zrieszl 150 261 |/9'9¢8hE 0bz6 £€'€089 01£9 £€ £6Y cosy el 1sueyd

gegl 5l 90°2 Zyiil va'z 9206 |85'ges! Qo088 2r1989 0659 2riiz 056 {ef emauy

Sl b 19 SG'E 21818 480 leZ  ive'eesyl 100009 99°9915¥ Q0gLy 99'998€ 100092 leluesnpy]  ueflewewyelg
vZ ) 9l- 160 yh 1808 9z0- _ les’t  loeol- 0098 0299 0zeg ooy 00g¢ | 3ur]pue ooy

9.8 88 8¢ £4022 ¥S0 81 |64 J0gY 00921 1z'z6eeg 0404 1Z'2gel {0008 [ef Biusyq

86'8 £pL 9e'8 LgoLLpe  l9g’) 680y __ |299£65 02821 g€ a8l ] aspiL £E'¢EY 0SeY el ibue]

VL2 v 852 204228 §€0 841 |z98491 0.¢8 £€°€649 00€9 £E'E6Y aosy e 1sueyd

802 €€ 161 5505 sz'0 eg)  loiel 0g2s 0509 0585 008 oSy 18] ifematry

952 34 122 128%8 €0 621 10580} 0ossy 05448 00528 0528 000se [elieg

180 6 60 - lzoos- YY) 96'0  [vE'esly 0SZ8€ 99°'99vEe 05508 gogiez {0000y {ef uesnpy iEed-i1eybig
AMN (ol Jwog  [(sy) AdN__[wo¥ — [HOLD [(SH)ivd  [(sw)u L (sd)01 (sy) 201 |(suysudeg|(sa)i o sleag) sjesg




gb'l iz 81 £991 510 81’z 129495 g2l £8°802/ 5289 £L'e8E 0098 9UI pue Yooy
85"}~ z2L- vOy-  |ezgizl- yE0-  IsbL 99'L8G1- 0204 991198 0208 09°L6G 00LY Bl pjusyg
1Ll ¥l 60'L B1°16¥ 500 vl PEPEE 9E8Eg 99'L¥6S oSy 918y oSty . jelisueyd
zil St 80°L 045 600 Yo'z 190vLy 0zZzZ1L ¥6°60801 00201 $6'509 009% el Djueyr
1251 81z LE0L  lBeLIore (BER ore B8'€1/80L  {00SZ51L 11°9948b 00gLy 119869  |oossy eleyep Buebuy
201 Zi 1ol £5 800 8.7  {ziose 05y 29°€9L6 5789 89'8€€ 00ve 8 PUR YooH
00~ ¥ 120 ySZLLG- 800~ ]I5'L £Z'96%- yRL £2'0G€8 0£94 £2°0ZL 0008 el pjuayg
it sz Sg'y L6'V/82 gLo Sty 189°L/9 0881 2880841 00£LL Z£'805 oSty el Isueyd
ac 86 8Le " |vo01L 60 1z 90°v602 00511 6506 0068 $6'508 0szy el yueup
8T LY 085 $17 ZSREEHL S'g 968 98'Zreste  lo0soey PLLGIGLL  100£90L  vi'28e8  |ooogy ieleyeyy| Bueyoseydogy
SE b 99 sze 650582 £9'0 88’1 Z1'9886 08gLL B9'E6HY §225 88'¢92)  looss el 1Buesey
gLt 51 cLl #/5 10 91 (13 0008 $Z95 6228 00 009g 2Uf] pUE YooK
£5'4- L1z £L'l-  lgggse)- geo-  lsgL 0e8L- 0801 009zZ1 S46L1 529 008S el pusyg
€02 2Ll ) ¥ZYSLEE 10} S£'Z  {PEROLS 00ZeL 99°16Y. 05/9 95 Lyl 0098 12l 1sueyy
10¢ &y 3 65501 680 Ze'L 240602 0£69 87 BERY oszy 82685 0525 el pjueur
BLS 62 LE $6829Z 520 82’1 52558 05209 627252 00LsL 6218 0054y eleyeny iebeg
$90 ¥ 20 ¥S5 25z L ) g2z |ose ooLe Ovis 0zaL 0zl 00SE 3UM pue JooH
VL Ze- A DA ge'0 {1871 99 1641~ oves 99'1E0LL gvEDL 99169 00 el pusug
¥i 1 St T 14829 600 gyl 26'9LY 0093 80819 0295 80'€o5 0SvY el ibug
736 5L 8L 6 LZY¥890€  lsv L gL't [89°1plo 0ozEL ZE'8507 0ssg ZE'805 0giv el sueyy
201 ZL 1oL 18 100 891 928 szyl 8960/ 0sse '8pS 0%y el pjueyr
1'ZL [ £9 9vSE6Y sgL SLE _ levovvee  {0S/89) 45'c0£58 00022 252068 looosy [Rfeye EUDBN-UBY
¥'g +8 6EY LELLE 240 ise GLBY 00zl SZeLL govolL g2g 00E9 el puayg
612 5S¢ i BLEY £2'0 £l 088 0099 0zes 0zzs 0oy 00ge U} pUE YooK
2LT Sy vz 86'96/8 9e'0 68'1 19128l 0898 ££'958/ 05z ££'909 ooLs el 1Buey
81 8z (7 ¥ 692p 610 A 968 8Z1. £CEELD 00vs £CEEL 0028 " _lelisueuy
gLz ve [ 8265 620 z 5Z0sizZL 0088 G.vg98 0908 8409 052y el yemayy
00 ov  --lgzo £ 168E2- o - isio - leevzie G2res 656518 - 10086%—— -|66'BY/1L - 1000LL jeling
Py g9 vL'e LYBGLL 190 BE'L 6S'8/¢Le 10050/ 1Y 1ZLBE 0088z LyL2eoL  {ooals 12 uesnpy uneqebig)
£E8 Zhl LE'. §28909 £v'L e¥'z  logzs ovgs G/58 0045 58 0059 18l buesey
l0°¢ 05 zLe £9'/6G11 L0 96'1 Zlelzz 8oLt BZ P88 $Z18 92689 0095 el ibugy
208 8Z1 29 6284488 8Ll vz li9ieze oFsZi £E°J0EG 0045 £€'809 0028 el isueyd
Yp L 2Ll 59'9 L/1EE [y 8622 Ive80/8 onRLL 991809 005 99169 0515 (ef emayy]
e 52 9210 |Z56298- eLo- g S.66" 52165 00189 00LLS 000Z1 000b. felind
LZ's1 zzz €80L  |Zz620/68 lie¢ 20y 1990099 l00SZLL ZEEE09Y 0041y ZEECEr  [0008Z el upsnpy Buede|
MMN (AT TR sy} AdN, |H0Y HOLD [{s¥) 1vd (sy)y L {sd}o | (s¥) oL [(suieadag (&8 15 siesg sjo8g




16'E 29 gy'e 8401 950 €8 |19'L661L 00v8 £E'90¥9 5z09 ££°E8E 009¢ BUI] PUB ¥OOH

gL Z £Y'L L ¥S02 510 ¥5z 126 1E9 SBE0}L 80'€9.6 00E6 80°E9Y 00L¥ jel1buese

£rl £z £E'L 8 981 L0 £ 9S0EL pOs6 P EOLE 00/8 Y69y 00ty el ibuen ,
69 vl Z9't St HLYRL 190 6§27 IWERIEE GeYLL 99'9L 18 0SvL 99°'989 000S el Isueyd

182 o BY'C 684 0 9e7  182'ZB91 0068 zzl1z8 QLLL 2T Ly oazy . (el emayy

668 2EL £9 £9577¢ ce'l o't 189'seyss  [0005zL 2E 9569 00129 ZEPOPL  |000LY el uesniy BLISqRIONIBN
¥8'9 0} 109 £61Z2 zZ0'1 56’2 |yEEssE 00211 99'91EL 0089 59°gLy 008€ 2Ul| pUB %00

Vs 18 \Zy SYZaE ¥L0 €57 1zL0l9p 09851 §2'68Z11 00v01 82688 00ES 1Bl puayg

SZ'e £g $62 §Z EPBLL Sv'0 651 7T 1962 0L¥8 8472019 0555 81255 0085 el Buen

1v'g Qot £p's z 11808 |8670 L2 i) 00vSL 6166 00E6 519 0048 el isueyd

60't- WL (8T [SEiLLL- 9z 0 Al 81" /SEL- 559 82206/ 0SEL 91256 00ES . el emaud

Y 99 EL'E 8¥/998L 1850 1227 lsteseoe  |szigii S8'Zrl/8 00882 Secris  looozs 1ef uesnpy esodor-gn
Z60 1l €60~ lzzege- LZo 761 l04s- 0004 0LLL Oyl 0SE 008¢g 8UI puR JooH

ZL'L gl 801 129 80°0 ¥l YCE6Y 0816 999898 0z0g 99°999 0005 Bl RS

99°¢ 65 T 6 262EL 50 sg'L  |51'2ese oves 582119 00Z8 o9 LLS 000G 1el iBue

92’ Sy 1892 25 ya62l ov 0 697 |s092 0Zi5}H 5isg) 00511 Gl9 0025 1Bf Isueyd

£0'2 SOl £1'G 2 0¥6291 ao'L ZC? _ lyt'eesgz 100008 99'9ZLLE 00ElE 999/ |000.2 elieg| eqnpeqnpyeued
v L LiL 519 96082 11l 1LE  PEELOP 00Z1} 99'081. 0289 99°'95¢ 009¢ SLI pUB YO0H

90 t- £l 690 |S¥pitl- 52’0 st logyi- 0z6. 0456 5698 5.9 0048 jelieus

6Ly 89 g5 ¥ 801/ 190 602 lzi1ieze 0zzZit 28'8E64 GlEL 88295 05es el 1Bue

99’6 8yl 1’9 G1'COESY o't 16¢  [sizees 02002 SU L6911 08601 S LLL 0048 EETE

¥5'6 161 8671 9'68089¢ gL G687 leci¥BSY 100006 LLESLyY 0050¥ 11285 100G0E 1l 1eg

86'9 v6 WY € OviZ5) 680 Szz  eEis1lE 10899 112551y 006.E 1772588 100s0€ Eleyeiy webung
110 £ 160 GEGEYE- 90°0- gLt 82 1¥2- G1'8eYY ¥5'0ELY 0SEY $S 088 008E 8L puB OOH

gl ¥z 671 Iy 1292 L0 A 26gvs 0042 80'€S69 088 20'€95 oSvy el 1bue

IED Ll ¥50 21 SESE- zZ0'0 £9'L |99'LlgL" ovos 99°19/8 0z08 99°LbL 00ES el nuayg lejeg
640 L1 890 71629 20 PPl 1092 ov0S 008S Qsys 0Sg 00SE aUI| pUE YOOH

621 81 ezt [YNTEA) ZL'0" 19'L  |26'06p 0098 80'€0L9 o¥es 80°E8Y 0Ly fel 1bue

LLE 9¢ 4 ¥5£9 820 zZZL S6bL 0099 SOLS ossy 355 00vs el pueyr

£L'1 1€ s¥') L Ll6eE 12’0 1L £11996 0szig 82'88512 00¥9 893889 [000GY el euew {ead e1ey
8yl 2z Zrl £591 910 25 lsvies 05121 SZiglL 0szZLi G'Z9E 0Sve AU pUB 00H

190" 5 80 19’628 500 26'L  lveese 50V 99 1216 08y8 og'1¥9 00s¥ 18l buauqg

ge'g &6 528 TYSElZ ¥60 893 lagL /e 0892 Z£9562¢ onsee ZE 85y oooy 18l ibue

£Z1 i ! 1601 [ oy S |80'vesa 0062 v6'S0LED 00522 $6509 oogd el plueyr

287Z L€ LSt {£0892/6 ge /98 |89'€9e191  |0G/E0E Li'ggezyl  |oovgEL L9869  |oossy eleyey {osg suog
HMN AT {sy) AdN _ [HOH HOLY iisH)ivd  [s¥lu i {sa)o L {su)o0L |(sy)eadeglisy)io 51239 sjaag




z8 L 8z 69°L 6262 120 62 |58l 0008 GZezs 0z89 STy 069¢ aui pue YooH

£ 6 892 60041 680 Lo 62 vLle 0546 L. Gl2L 5199 11099 0055 el pusyg

291 [ sg’L LO'BGLE 210 v0'L 15'898 0gzs £V LB6EY SYRE £7'9pse 001§ jelibuen

vy Lz cLYy 612881 290 vl 62 YOVE 0262 LLSLSY 558¢ 11099 005§ el 1sueyd .

620 g8 8 0 1Z161E z0'0- 8/°0 |isgeL- SZly 15'eG2y 059¢ 15°€09 00ES el yemayy

£8'2 oy 6Te YEESE 8.0 §/Z |8l /296l 106289 Zzelleh 0045¥ ZZ'zive  l000SZ el ieg ]

vL'€ 65 ¥6'2 86589 £5°0 sz 8/ J2cEl 100629 ZZ'CLIBY 00.SY ZZZiye  |000se 1Bl uesniy ebuepefaL

260 ol 26'0 22 692" 200 L ¥E'€2z 058¢ 99 970¢ olLee 990'8lE _ |0DEE 8U[] pue %ooH

160 01 £6°0 2L 88 900 95+ lyeece 0828 99 Ly6L 0022 99°Ly/ 00ES 1l pusug

9y0F 0L LLE GLSyliyl ¥9'0 2z |vesile 09v6 99'Ly.8 00219 99 LvS osey {eliBue .

Ze9 65 186 526E2 £6°0 4 y9ZaLY 09v6 9g'//28 0048 98445 005¥ ielisueyd

680 ot 160 $S 68 500 8l 26 952 0264 80°€89/ 0zLL 80°€9S 0S¥y el jlemauy

N4 £ 88l GBYZLBE ¢S 29l oo'LlelelL  lszisg ZE'EE6OE 000zZ¢ Ze'eesy  |000vE jel leg

8001 4 82 4 Losyyse  logt gze  jossey 00016 0SELP OGEEY 000F 00082 eluesnpy eipUig
/

Yo'l £l £0°1 121 800 a2 zo'86Z 5'/86b 08 889% ogey 28'9EE 00VE aui pue YOooH

Yz 0 69l 60°0 2859~ Zho- €61 99’13 0018 99'L¥L8 0008 99 Ly 0DES el djusug

GgL £l T} GS'0EEe 910 6eL ¥E'£89 oves 09'9626 05y 99'90S osey e[ 1bue

96'¢ 85 82t 88 Jyiet 60 e |vegsze 0Ze9) 99'LEOYL 005€1 99'LES 00L¥ _eflisueyd

19y [ SO°Y GEES| 99'0 99 1 ¥8 0182 0y0L oL'6eey 0548 oL'6lb 05Zy el iemau

£l8 621 62 9 Z'o¥/80T e g6z |g'L2pse 00008 S BISHY 0066€ 5'8.0% 000.2 1eliog

8Lv2 95¢ gzLL  |zov0eye  |se gs's  |s'levsol  |oooost 5'845Fp 0066¢ 5'Q/9% 00042 el uesniy esoyielog

Zg8l 82 v} 989¢ 120 £i 19°956 ) ££°'¢80% 059¢ ceeep 0Sv¥ 8UI pue %ooH

S0l 962 ZEYL  [1yoes 85°2 L1'S  lec'zygel  lovsyZ 1926221 05211 19°4¥6 054y 12l vjusyg

L0 eg 8'E [ ad 85°0 g1 19'98/2 048 €E°EELS 0028 CEEES 004y 1ef1Bue

8511 6Ll ~  ige6 ¥£0881S |61 962 lz910/8 02ZSYL £E£'95/6 - -loogs - —|EEBGS 006¢ - elisueyql.

YeEL ¥4 9gLy  [8299 gL'z (& 99szLi  losgeze £eezgLL 05011 £EELS 0028 2l emauy

¥ 09 B8Y'E ¥oLS/ 95°0 gz 0SLEL 00529 05.8¥ 0055% 05zZE 000SZ 1e[ uesnpy 10S|pLIOY

Z5% zL S0y o6LEL $9°0 g0z |ve'gere 0024 FIR A7) 0/8¥% 91'v0¥ 0526 QUIT pUB 0oH

LZL 291 7R:) 101685 181 00 ses 0952 §iS9 05v9 gzl 008 el ibueied

8L 1L 291 288 c0'208Ey  |S2°1 ery  |69°6057 S0E6L vr'68411 OEEL) v¥ 6P 00ty {ef 1buey

Zse 1y T 98EEL. 1£0 Y0 1¥EBivl 098eL 90 18€Z1 05841 99°LES 004y elisueyd

PEE ¥ 662 LEPOL b0 9v'0  1z26'9961 0896 80°ELLL 0SLL 80°€95 0Str el nemeuy

90'L} 19l 892 §'6/9ZLY 121 6.¢  |os'oeens  losessi 61678 00084 pP'6LES  |00DLY jeluesniy jlqdoqiinsuty

HWYN (G IERE] (s¥) AdN juou HO1D [(sd)ivd [(Suly L (sl (sy) o0 [{suwyesdeglisy)io sieeg speag




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

Name of Gear | Most  Effective | Effective Beels Partially Effective | Not Effective

Beels (Total nos.) | (Total nos.) Becls (Total nos.) | Becls (Total
- nos.)

Musarijal Barundanga, Hrinchora, Kalidanga, Dighali-parali
Jogra, Borbila, Harinchora, beel. (1 no.)
Chandakhal, Siligurijan, Bhoispuri, and
Botua-kamakhya, | Bormonoha, Sagmara beel.

Deepar beel, | Jaluguti, {4 nos.)
Moribeel, Kasodhora,
Nandini-karmari, | Kujibalipatti,
Lakhanabandha, Deora, Thekera,
Sibnarayanpur, Udori,  Satiyan,
Auti-bauti, Siyalekhaity,
Tapang, Rani- | Brahmamaijam,
megna, Salchapra,
Gopharchang, Baskandi,
Angang, Sone { Digarbakri, Sagar,
beel, Rata, Pungani,
Merkolaberia, Goroimari-bihdia-
Botalikhosa, jopora,
Bihdia, Batha and | Tinsuliborbil,
Raumari beel. Moridisoi,
(20 nos) Teliadanga,
Moridikhow,
Diplinga-mailata
and Gathia.
(25 nos.)

Dolijal Kalidanga, - - -
Hakama, Nandini
and  Siligurijan
‘beel.

/(4 nos)
Berjal Harinchora, Kalidanga, Rani-megna beel | Bhoispuri, Auti-
.Baskandi, Hakama, Nandini, | (1 no) bauti,  Tapang,
'Pungani, Ganak~ | Barundanga, Digar-bakri, and
'dubai-duba beel. | Jogra, Gopharchang.
(4 nos) Chandakhal, (5 nos.)
Deepar beel,
Thekera, Satiyan,
Dighali-patali,
Salchapra,
Botalikhosa,
Bihdia,
Teliadanga, and
Moridikhow.

: (15 nos.)

Phansijal ' Sagmara, Borbilla, | Kalidanga, -
Satiyan, Sagar, | Hakama, Nandini,
 Teliadanga  and | Harinchora,

' Gathia beel. Barundanga,
(6 nos) Bhoispuri, Jogra,
Chandakhal,

Botua-kamakhya,




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,
Dighali-patali,
Saitali, Rata and
Mailata-diplinga
beel.

(7 nos)

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

Botua-




bauti, Tapang,
Digar-bakri, Rani-
megna, Sone,
Pungani, Ganak-
dubai-duba,
Goroimari-bihdia-
jopora,
Merkolaberia,
Tinsuliborbil,
Moridisoi,
Botalikhosa,
Bihdia,
Teliadanga,
Moridikhow,
Batha,
Raumari

(44 nos.)

and

Khewalljal

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

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

and

Rani-moegna,
Angang,
Tinsuliborbil.
(3 nos.)

and

Sagmara, Borbila,
Kujibalipatti,
Satiyan, .
Merkolaberia,
Bihdia,
Teliadanga,
Raumari, and
Gathia. (9 nos.)

Hook and line
Fishing

Goroimaati-
bihdia-jopora beel.
(1 no)

Kalidanga,
Hakama,
Brahmamaijan,
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, Borbila,
Jaluguti,
Kasodhora,
Kujibalipatti,
Deora, Thekera,
Udori, Nandini~




Moridisoi, karmarti,
Teliadanga, Lakhanabandha,
i Moridikhow. Siyalekhaity,
: (16 nos.) Dighali-patali,
Salchapra,
Sibnarayanpur,
Rani-megna,
Rata, Saitali,
Ganak-dibai-
duba, Bihdia,
Batha,
Mailatadiplinga,
and Raumari
: (29 nos.)
Dhenkijal Siyalekhaity, Sagmara, Gorimari-bihdia- Borbila,
Digar-bakri-baiya, | Botuakamakhya, | jopora. Brahmamaijan,
Moridisoi beel. Deepar, Mori, | (1 no) Rani-megna,
(3 nos) Bormonoha, Sagar,
Udori, Nandini- Gopharchang,
karmari, Satiyan, Angang,  Sone,
Dighali-patali, Saitali, Pungani,
Ganak-dubai- Botalikhosa,
duba, Teliadanga, Bihdia, and
Moridikhow, Batha.
Mailata-diplinga, (12 nos.)
Raumari, and
Gathia.
(15 nes.)
Horhorijal Kujibalipatti beel. | Siligurijan, Mori, - -
(1 no) Bormonoha,
’ Jaluguti,
Kasodhora, Deora,
f Udori, and
: Nandini-karmari
beel.
(8 nos.)
Parangijat Tinsuliborbill Harinchora, Jogra, | Sagar Barundanga, and
beel. Chandakhal, (1 no) Bnhoispuri.
(1 no) Solmari, (2 nos.)
Kasodhora,
Kujibalipatti,

Deora, Baskandi,
Tapang, and
Merkolaberia.

{10 nos.)




FACTORS FOR LEVEL OF EFFECTIVENESS

Apart from the cost-effectiveness study in different beels opinions of the fishermen
were recorded in the Semantic Differential Scale (Table-7.3) to evaluate the factors,
which determine,f the level of effectiveness of gears. The study reveals that types of
gears used in the beel 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 of 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 of 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 1501 |-
Fish density 43.68 34.09 16.65 05.58 |-
Hydrological conditions - - 2091 32.81 |46.28
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DISCUSSION

The study on cost effectiveness of musarijal, dolijal, berjal, phansijal, langijal,
khewalijal, hookj and line fishing, dhenkijal, and parangijal reveals that the level of
effectiveness of geam varies across the different beels of 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 exhibita

high range of variation in their level of effectiveness.

Table- 7.2 shows that out of 51 beels musarijal is most effective in 20 beels, effective
in 26 beels, partially effective in 4 beels, 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 in
table-4.1 and ﬁ,g.4.1 of chapter-1V, it is evident that the level of effectiveness on the
basis of econoplic criteria, such as CTOR, ROR, BCR, IRR, NPV, and NKR the

effectiveness of gear vary greatly in different beels.

Dolijal is found most effective in 4 beels out of 8 beels (Table. 7.2) where the study
has been condlﬁcted. In other 4 beels the gear is found effective. But the levels of

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

beels (T able-4;2 and Fig. 4.2, chapter-1V).

In commercial fishing Berjal is found in 25 beels of which in 4 beels it is found as
most effective, Moreover, the gear is found effective in 15 cases, partially effective in
one case (i.e.f, in Rani-megna beel), and not effective in 5 cases on the basis of
economic critéria. Further, the gear exhibits variations in the level of eﬁ‘ectiveness in
different beels‘ (Table-4.3 and Fig. 4.3, chapter-1V).
!

The study on the basis of economic analysis it is evident that gill nets (phanijal and
langijal) are the most feasible gears in the beel fisheries of Assam. Out of 51 beels
phansijal is found most effective in 6 beels and effective in other 45 beels. That

means in no cases the gear either partially effective or not effective. Though, the level
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of effectiveness on the basis of economic criteria (table-4.4) and CPGH (table-5) vary
in different bee}s but the gear is found to eam sufficient revenue in all the cases
indicating its eifectiveness in the beel fisheries of Assam. Similarly, the economic
analysis (table-4.5) shows that out of 52 cases langijal is most effective in 7 beels
(13.46%), effective in 44 beels (84.61%), and partially effective in only one beel
1.92%). '

Thus, though the levels of effectiveness vary in different beels, both the gill nets, i.e.,
phansijal and [langijal are found as the most suitable gears in the beel fisheries of

Assam. i

Out of 52 beels (table-7.2) khewalijal is found most effective in 8 beels (15.38%),
effective in 32} beels (61.53%), partially effective in 3 beels (5.76%) and not effective
in 9 beels (17.31%). Like other gears the level of effectiveness on the basis of
economic criteria (table-4.6) and CPGH (table-5) are found to vary from beel to beel.

Hooks and line fishing is found in operation for the commercial purpose in 49 beels.
In only one case (2.04%) i.e., Goroimari-Bihdia-Jopora beel the gear is found as most
effective and .in 16 cases (32.65%) it is found as effective on the basis of economic
criteria (table~4.7). But in another 3 beels (6.12%) it is found to be partially effective.
On the other hand, the gear is not effective in most of the cases (29 beels out 0f 49,
ie., 59.18%); In these beels all the vital economic parameters are found below the
feasible range Hence, the gear is not suitable in commercial fishing as far as the

present research is concerned.

Dhenkijal isjfouﬁd in 31 beels of which only in 3 beels (9.68%) the gear is found as
most eﬁ'ectil;/e, in 15 beels (48.39%) as effective, in 1 beel (3.22%) as partially
effective, an:d 12 beels (38.71%) the gear is found as not effective (table-7.1). Like

other gears the level of effectiveness in this case also vary across the beels (table-4.8).
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The level of efféctiveness of horhorijal is also found to vary in different beels (table-
4.9). Out of 9 beels where the gear is found in commercial use, in only one case
(11.11%) it is f(f)und as most effective. But in another 8 cases (88.89%) the gear is
found as effective in all economic criteria such as CTOR, ROR, BCR, IRR, NPV, and
NKR. In no beels the gear is found either as partially effective or as not effective.

Hence, the gear is considered as the suitable one for the beel fisheries of Assam.

Finally, out of i4 beels only in one beel (7.14%), i.e., Tinsukiborbil, parangijal has
been found as the most effective gear (table-7). The gear is found effective in 10 beels
(71.43%) wherje all the economic indicators are found within the viable range. But in
1 beel (7 .14%); i.e., Sagar beel it is observed as partially effective. Further, in two
beels (14.28%), such as Barundanga and Bhoispuri beel the gear is found as not

effective according to the economic analysis (table-4.10).

Thus, the analyses support the hypothesis that thé level of effectiveness of gears
varies across the different beels of Assam. It means if one type of gear is effective in
a particular beéel, the same may not be effective in the other beels.
|

From the study of responses recorded in the Semantic Differential Scale (table-7.3) it
has been observed that the effectiveness of a particular gear also depends on the fish
species available in the beel, fish density and to a lesser extent to the hydrological
conditions of the beels. According to the study most of the fishermen (84.99%)
opined that availability of fish species play a major role in the effectiveness of a gear.
Moreover, to be an eflective gear in a particular beel, the beel must contain sufficient
fish density. This view is supported by 94.42% of the fishermen. But when
hydrological condition of a beel has been put forwarded to fishermen most of them
(79.09%) sug;gested that hydrological conditions of a beel do not play any major role

in the effectiveness of a gear.
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CONCLUSION

The cost effective analyses of 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 of'the beels.
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