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Abstract: The efficiency of different types of traps for catching of the Caspian Sea
crayfish, Astacus leptodactylus eichwaldi, was investigated from Mar. 2002 to Feb.
2003. Totally 56 traps of four most commonly used types, “Rectangular trap”,
“Round trap”, “Opera house trap” in two colors of “black” and “blue”, and
“Fathoms plus” only in black were installed in depths of 35, 45, 55 and 65 meters
along two transects in Anzali coastal area.
The results revealed no significant differences (P>0.05) in the average length,
weight and sex ratio among the crayfish in different months and applied traps.
However, significant differences (P<0.05) in CPUE of different traps in various
months of the study year were observed. Mean annual of CPUE in Opera house
traps “blue” was the greatest (5.09+0.29) and the lowest was found in “Fathoms
plus” traps (0.28+0.05). In general, all blue color traps performed better catch than
the black ones.

Keywords: Crayfish, 4stacus leptodactylus eichwaldi, Traps, Catch,
Efficiency, Sex ratio, Caspian Sea, Iran

Introduction

Being the world largest inland water body, the Caspian Sea is the jewel of two
continents Europe and Asia, encompassing some 44% of the volume of the global
inland lakes (Kazakhstan Academy of Sciences, 1994). The crayfish inhabits this
unique aquatic system with salinity of 5-7ppt in the northern and 11-12.5ppt in the
middle and southern sections (Ivanov & Sokolsky, 2000). Two species of crayfish
(Astacidae), viz Astacus leptodactylus eichwaldi and Aastcus pachypus dwell in the
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Caspian Sea (Rumyantsev, 1989: Kolmykov, 1999; Sokolsky e al., 1999; Ivanov,
2000). Along the Iranian coast Astacus leptodactylus eichwaldi has its
concentration at depth of 30-70 m in Bandar Anzali area (Noveyri, 1990:
Karimpour, 2001). Harvest of crayfish in ex-Soviet Union commenced in 1934. In
the past 70 years, the maximum catch of crayfish occurred in 1941 at amount of
80.7 tons; the minimum catch yielded 1.7 tons in 1956. Fluctuation of catch was
not linked to stock problem but attributed to poor harvesting technique of fishing
effort (Sokolsky et al., 1999). The reason for limited fishing of crayfish in the
Caspian Sea, with estimated resources between 900-1000 tons, is also attributed to
poor fishing technology development (Ushivtsev, 1999).

Various gears such as drop net, fyke net, seine net, and various types of traps
are employed in crayfish fishing around the world. The most common method for
crayfish harvesting in Europe applies cylindrical traps with tapering funnel at either
end (Holdich, 2002). Crayfish traps made of plastic or manufactured with net and
steel frames are the most common gears for crayfish trapping. The entrance part
and mesh size could be manipulated in a manner to have selective crayfish fishing
by allowing small size crayfish find a loophole to escape (Skurdal & Taugbol,
2002).

The crayfish resources are not yet exploited in the Iranian coastal water of the
Caspian Sea. Noveyri (1990) conducted a study to find out the population size of
crayfish in various water depths but unsuitable traps application led to no workable
solution. Funnel trap is normally applied to catch crayfish in Arass water reservoir
and Anzali wetland, (Karimpour et al., 1989; Karimpour & Hosseinpour, 2000).

Catch level of crayfish has fundamental linkage with stock volume and its
density in the habitat, subsequently the kind of traps has significant role in
capturing (Fjalling, 1995; Bean & Huner, 1978). Many investigations have been
conducted with different types of traps to assess their catch ability, size frequency,
catch level and gender ratio. It has been proven the type of trap function
significantly in economical harvesting of crayfish even for research sampling
(Jussila, 1995).
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Trap design. shape. type of material and the net color affect the catch efficiency
of crayfish (Smallridge & Gray, 1998; Kulesh ef a/., 1999). The present study was
conducted to find a suitable kind of trap that would ensure good harvesting with
minimum risk for sub-standard size of crayfish and also the strength of traps with
local sea condition concerning water current and wave during rough sea in the

study area.

Material & Methods

Sampling was conducted every month from March 2002 until February 2003.
Totally 56 traps of four most commonly used types, namely, “Rectangular trap”,
“Round trap”, “Opera house trap” in two colors of “black™ and “blue™ and with
mesh size of 18mm, and “Plastic Fathoms Plus traps™ only in black were opted for
the experiments (Campbell & Whisson, 2000). Specifications of these traps are as
follows:
a- Rectangular trap :dimension of 80x80x120 cm., number of operational traps in
field 16 (8 black and 8 blue) (Fig. 1).
b- Round trap: a trap with two unequal circles, the larger one at the base and
smaller at top with 60cm and 30cm diameters, respectively; the trap height 35cm.
number of operational traps in field 16 (8 black and 8 blue) (Fig. 2).
¢- Opera house trap: ellipse shape at bottom (diameters 85 and 50 ¢cm) , arc length
measured by an straight line 132cm, middle arc 105cm, height in open condition
SSem, number of operational traps in field 16 (8 black and 8 blue) (Fig. 3).
d- Plastic Fathoms Plus traps: for lobster fishing (made by Fathoms plus), we
modified its entrance for our purpose, number of operational traps in field 8 black
(Fig. 4).
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Considering the previous research by Noveyri (1990) and Karimpour(2001),
two study transects in the eastern section of Anzali Harbour with the following

geographical position was designated for trapping:

Transect I: 497, 30" East Transect 1I: 49°, 34' East
At 35 m depth: 37°, 33" and 880" North At 35 m depth: 37°, 32 and 960" North
At 45 m depth: 37° 34' and 700" North At 45 m depth: 37°, 33' and 430" North
At 55 m depth: 37°, 35'and 150" North At 55 m depth: 37°, 33" and 930" North
At 65 m depth: 37°, 35' and 750" North At 65 m depth: 37°, 34" and 280" North

At each depth, types of trap with its specific colour (7 traps in each depth) were
moored by anchor and buoyant. Crayfish fishing was planned for every successive
month for a ten-days fishing, and at 5 days interval the traps were searched for the
catch.

A piece of 300g catfish was used in each trap as a bait. Biometry of the catch
was recorded: the total length measured by precision of a millimeter with a caliper,
and total weight by digital scale of one gram accuracy. The sex of the total yield
was determined for traps of each type and color to find out the gender ratio of the
samples. By counting the yield, the CPUE for each trap in 24 hours was assessed
(White, 1987). A Forno GPS and a Royal fish-finder to estimate the depths and
location of trap installation were used in this study.

ANOVA statistical test was used to find-out the differences the between
average length and weight, sex ratio and CPUE among different types of traps
during sampling months. If discrepancy in these variables were meaningful, the
Dunkan test was used to find out which type of trap was homogenous with other

traps in respect of catch level, sex ratio and average length size.

Results

The length frequency of crayfish samples revealed the dominance of the length
group 120-129 mm in all tested traps.The number of commercially standard size
(more than 100 mm) samples comprised of 92.11% in “Rectangular black™ to
97.65% in “Round black™. By and large, “Round trap™ trapped higher numbers of
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standard size and “Opera house traps™ rated second and the least in respect of size
caught by “Rectangular traps™ (Table 1). The average length and weight during
study year in Opera house “blue” were the highest (124.17+1.55mm &
59.33+1.93g) and the lowest (122.42+1.13mm & 54.08+1.58g) were seen in
Rectangular “black™ (Fig. 5). However, no significant differences (P=0.05) in the
average length and weight among the crayfish in different months and applied traps
were found (Table 2).The largest crayfish with length of 156mm and weight of
111.6g was trapped with Opera house “black™ and the smallest length of 84mm and
weight of 18.5 g captured by “Fathoms plus trap™.

Length (mm)

Length =—t=—weight

Figure 5: Annual mean length and weight of Caspian Sea crayfish in different
types of traps



A.A. Khanipour

66

“Yoerg renSuejoay :§

snid swote ;. ‘onjg rem3ueiosy 9

‘anyg asnoy] e1adQ p “Yoe[d 2snoy e1adQ :¢

‘onjg punoy :z “Yoe[g punoy :|

001 | €S 001 16 001 9L 001 9¢l 001 1T1 001 6 001 8 ;10
681 1 07T Z ce'l | IT¢ £ {3 4 L1'T [4 SEL [ 651-0S1
¥S'L ¥ 69°L L 68'L 9 6201 ¥l 606 Il 19°L L 6501 6 6v1-0¥1
SOZIS
1T°El L 8L61 8l 8l ¥l syel LT €86l ¥T §9'0T | 6l 881 91 6E1-0€1
[BIDIoUIIIO))
96€€ | 81 | 9I'Se | TE | 91'8C | 6C 675t 8t £TTE 6¢ BLFE | TE | v6'TE | 8T 6Z1-0T1
ot | 1 | 8S'LI | 9l 1Ll £l vy Sl IE 106l £C LS6l | 81 | s£TT | 6l 611-011
i !
£7'6 S 686 6 176 4 €011 Sl 6'6 4! L801 | ol | 6501 6 601-001
99'¢ t 659 9 9T's 14 vy 9 199 b S€v |t §e'C C 66-06
9Z1s Iapun
681 I 011 I £9°C [ Lyl [ - 2 s = = 7 06-08
% | °N Y% ON | % ON | % ON % ON % | ON % ON
| % v (unur) sdnozs pFua]
sdea] jo sadA ],

sdex jua1ajy1p ur ysyAerd eag uerdse)) jo Aouanbay y8uay i1 s[qel




67

Determination of suitable trap type for...

9 79 €L £9 09 [9 1< LS | 09 9¢ 143 IS M snyg swoyeq
6C1 | LTI | TEI | STI | €CT1 | ¥T1 611 | €C1 | ¥T1 | 8I1 121 811 | 1L
09 6§ 9 79 19 £< 9¢ 19 | 8¢ 1974 [4S LY M apnyg TenSueiooy
LT | STI | 6T1 | 9T | LTI | 611 ¢Tl | sl | el | LIT 611 SIT | 1L
9¢ 19 9¢ LS 65 9¢ 8¢ ¥ | 0S 144 [4S ot M ou[g TenSueiooy
STl | 8CI | 9TI | ¥#TI | €T1 | TTI STI | €C1 | 611 | SII 0zl | LIT | 1L
¥9 9L 19 65 79 8¢ 19 ¢S €S 9¢ o 8¢ M anjg asnoy eedg
6C1 el | 6T1 | LTI | 8TI | 1ITI €1 | 81T | 0TI 171 L11 el 1L
€9 19 EL £9 68 09 (49 S¢S | LS 9¢ ¥< 1S M oe[g asnop epdo
6C1 | 8TI | TEI | LTI | 9T1 | ¥Cl SIT | 0TI | 121 £€Cl Tl | o6ll 1L
09 65 £9 <9 8< (4 9¢ It | €S L4 0¢ 1S M
an[yg punoy

9T1 | 0¢FI [€1 | TEl | SCTI | 611 FCL | LTT | 0TI | 911 611 1TI LI
19 <9 L 09 79 9¢ 19 0S | 8% 1S ce 6%

2 Aor(g punoy
LT1 | 8TI [€1 | STI | 8TI1 | TTI 9zl | 611 | 611 ST [C1 €Tl LL

£00T 2002
Q3 | uef |93 |AoN | 1900 | dog | Bny | nr | unp | Aepy | idy | ep sden jo odA [,
SYIUOIA

sdexn Jo sad£} Juaiayip 10§ sqpuow JuSIYIp ul (§) 1yS1om pue (uru) yiSua] [e10) UBSA ;7 J[qRL




68 A.A. Khanipour

Observed CPUE in various months varied in different types of traps from 0.05
individual crayfish in March in “Fathoms plus traps™ to 6.72 individuals in Opera
house traps “blue™ in February. The mean CPUE in the study year in “Opera house
trap” produced the highest (5.09+0.29) and the lowest (0.28+0.05) was noticed in
the Fathoms plus. ANOVA test demonstrated significant difference (P<0.05) in
CPUE of different traps in various months of the study year (Table 3). Duncan’s
test of efficiency placed the three homogeneous groups of traps according to their
catch contribution: Group I, Opera house traps (black & blue); Group II, Round
traps (black & blue): Group IIl, Fathoms plus and Rectangular traps (black &
blue).

Color comparison among tested traps showed superiority in catches among all
blue color traps as compared with black ones (Fig. 6).

Sex ratio varied among different traps from 1:1.23 in Opera house “blue™ to
1:1.32 in Fathoms plus. Despite these variations, the cumulative number of samples
throughout the sampling period showed the males dominance. On monthly basis,
the trapped female specimens dominated the catch in August till November, while
the males dominated the other months. The lowest number of trapped males was
observed in September and the greatest in February. The highest number of male
specimens was trapped with Opera house “black™ in March while the lowest
number was encountered in September in Round “black™ (Table 4). No significant

differences (P=0.05) in sex ratio in all tested traps in various months were encountered.

mean ot CPUE
2 8
- L
//

—T T T T —1 T
RowndBack RousdBus Opes House Dpers Moute Recucguis Aectangulsr  Fasun Sus
[y B Bt e

Traps

Figure 6: Annual mean of CPUE for Caspian Sea crayfish in different types of
traps
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Table 3: CPUE (number of Caspian Sea crayfish trapped in each type of trap per 24 hours) in different months

Months

Type of traps Mar | Apr _ May =~ Jun  Jul =~ Aug  Sep Oct Nov ' Dec Jan  Feb m
2002 _ | | | 2003 |

_wosaw_mnx 084 055 080 128 | 1.08 | 1.60 T4 15 124 | 131 124 156 |
Round Blue 04 070 111 144 | 0.98 142 [ 124 120 | 144 [ 152 | 192 _ .84
Opera House Black | 3.52 | 2.80 | 3.32 | 330 | 4.68 548 | 584 | 422 | 448 | 5.56 M 5.64 _ 6.16
Opera House Blue | 4.31 [ 3.18 | 4.12 % 448 | 476 , 516 [ 5721550 | 496 [ 609 | 6.12 _ 6.72
Rectangular Black | 0.32 [ 0.20 | 0.48 | 028 | 0.65 | 080 10447047 [ 064 | 082 122 " 1.26
Rectangular Blue | 041 | 032 0.62 | 024 | 0.52 | 0.85 [ 0.50 | 051 | 0.60 [ 1.02 | 1.28 _ 1.08
Fathoms Plus 0.05 [ 0.10 [ 0.15 _ 0.18 | 025 | 021 [0.18 | 026 | 030 | 0.45 | 0.65 _ 0.55




A.A. Khanipour

70

SET | 681 | TP | 190 | 1€0 | €T0 | SE€0 | LT | 8L'1 | €81 | 1671 | 9€°C snid swoqjeq
9I'C | I¥'1 | v€1 | SS0 | €20 | #T0 | 6£0 | ¥T'1 | 981 | 10T [9L'] | I¥'T onjg Ie[ndueoay
60T | LTI | 8T1 | L¥O | 9T0 | 6T0 | #v0 | 8I'I | 6¥'1 | €61 | 8F'1 | SO'T | oelg Tendueiooy
80°C | 8I'L | IT'T | IS0 | 8T0 | 610 | I¥'0 | 6T71 | T9'1 | 8L'1 | T81 | 9%'T anjg asnoy eedQ
9¥'C | TET | STI | €70 | 9T0 [ TTO | TEO | 9T | €L°1 | S91 | 61 | T9°T | Yoeig asnoy e1adQ
LST | 6T1 | 9¢71 6’0 | STO mm.m 8C0 | BI'l | 651 81 | 681 | SI'T an[g punoy
6v'T | 0S'1 | IT1 | 9S50 | IT0 [ BI'0O | 620 | 6071 | 8.1 | T8I | €L'1 | 8I'T Joery punoy
£00T 200t
Qa] | uer | 99 | AoN | O | dog | Sny | Inf unf | Aepy | dy | e sden jo adA],
SYIUOI

sden jo sadA) pue syjuouI JUSISJJIP UI YSIjARIdD Bag UBIdSE)) 2] JO ONRI XaS {7 S[qE]




Determination of suitable trap type for... 71

Discussion

Employment of various types of traps have reportedly yielded catches of different
sizes, with some of them being more efficient in catching the larger crayfish (Brown &
Brewis, 1978; Daniels ef al., 1996; Uris & Martin, 1998; Campbell & Whisson, 2000).
In our study, however, no significant differences in types of traps and the size of the
catch were observed.

Catch efficiency of different types of traps examined by many authors have proved
that the structure and shape of trap exert positive role in capturing crayfish (Fjalling,
1995; Smallridge & Gray, 1998; Campbell & Whisson, 2000). The result of present
study was in the line with the previous works. In our study, the CPUE with “Opera
house trap” was four time higher in output than “Round trap”, 7.5 times more than
“Rectangular trap” and 17.5 times higher than “Fathoms plus trap™. Therefore, among
the tested traps the “Opera house” with blue color recognized as the most suitable trap
for the Caspian crayfish trapping.

Abrahamsson (1966) reported some traps would draw greater number of male
Astacus astacus, which have been also conformed by Brown & Brewis (1978) for
Austropotambius pallips, Skurdal et al. (1995) for Orconectes virilis and Frutiger et al.
(1999) for Procanbarus clarkii. But on the whole, the sex ratio in trapped samples is
linked to the changes of season, spawning time and molting period. Alekhnovich et al.
(1999) reported the male Astacus leptodactylus in spring and fall dominated the catch.
Male Astacus astacus in August and September have reportedly been greater in
number (Keller, 1999). A greater number of male crayfish in Anzali wetland was
captured in November until April and in Arass reservoir in winter and spring
(Karimpour et al., 1989; Karimpour & Hosseinpour, 2000). Our finding concerning the
gender ratio was in line with the findings of other authors, which emphasized the

influence of spawning season. With the beginning of the Caspian crayfish spawning
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period during December. the number of males increases. This domination persists until
the end of spawning time and miniature releasing time in June. With the termination of
spawning, the activities of females specimens increase again and the sex ratio in the

catch appear relatively in equilibrium.
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