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Abstract

A study was conducted 1o determine the distribution and relative abundance of the stone
crab, Menippe adina, in lower Mississippi Sound and associated offshore waters, and o assess the
polenli'al for development of a fishery. The study consisted of two phases. In phase one, ston¢ crab
traps wére deployed at  (hree stations located near barrier island pasées and nine  offshore
stations. Traps w;m recoveréd from only seven of the original 12 stationg sampl_ed. Aduli stone
crabs were collected at each of these siations. Highest catches were recorded from the stations
located near Homn Island and Dog Keys Passes. The caich  of udult stone crabg from siations
located more than two kilometers south of the barrier island passes was extremely low.

In phase {wo of the study, traps were fished for 24-hour periods at three stations located neay
barrier island passes and five offshore siations. Aduit stone crabs were noj collected frbng
offs_hore stations where the water depth was greater than 12.0 meters. As in phase one, the most
productive areas were near the barrier island passes; however, the catch per unit effort obtained
from these areas was substantially higher during phase two. This difference was altributed
primarily to the shorter soak period used dﬁring phase two. Estimates of weight of commercial size
claws ‘obtained per trap night from siations located near the barrier island passes ranged from
56.7 to 311.6 grams. Recommendations for development of a limited stone crab fishery in

Mississippi are presented.



' Introduciion

There have been several studies conducted in the northern  Gulf of Mexica on the life history
and fishery potential for the stone crab Menippe adina. Powell and Gunter (1968), made
observations on the natural histbry of stone crabs along the . Texas coast. More recenily, Perry et
al. (1983) and Stuck and Perry (in manuscript) investigated aspects of the life history of M. adina
in Mississippi coa;‘s.lal waters. Williams and Felder (1986) described M adina as a morphblﬁgically
distinct species from M. mercenaris, whiclf is most common in southwestem Florida, and
summarized the geographical distribution of both species.  Stuck (1987) reported on population
characteristics of M. adina, and gear efficiency in Mississippi -S_ound_. The fishery potential for
stone crabs has been evaluated in Louisiana (Horst and Bankston 1985). and Texas (Landry and
Linton 1986) coastal walers. .

All of the previous studies on M. adina in the northern Gulf of Mexict.) have been copducted
in high salinity coaslal areas such as bays and channels in close proximity to the Gulf. There is no
information currently available on the abundance and distribution of M. ading in decper open Guif
walers. Stuck and Perry (in manuscript) reported that a commerciaily harvesiable population of
stone crabs existed in lower Mississippi Sound, in the immediate vicinity of the barder jstand
passes. The offshor_e extent of this population was unknown. Horst and Bankston (1986) found that
the caich of stone crabs in Barataria Bay, Lon;isiana, increased as water depth jncreased. A
substantial fishery exists for M. mercenaria iﬁ the offshore waters of soulhwest Florida (Sullivan
1979).

The purpose of this study was fo determine the distribution and abundance of adull M. ading in
.o[l'sho're walers and 1o further evaluate the feasibility of a directed fishery for 1his species in
Mississippi. Areas in lower Mississippi Sound and offshore waters suitable for fishing sione crabs

are identified and recommendations for development of a limited fishery are proposed.



Materials and Methods

The study consisted of {wo phases. During phase one, a group of five \raps were deployed at
each of 12 stations located in lower Mississippi Sound and offshore walers as originally specified
in the project proposat (Fig‘{nre -l). These slations were Jocated near channel markers and botiom
obstrucdo_ns in water depths ranging from 6.2 to 22.9 mefjers (Table l).‘ Wooden south Florida
style stone c,rab“uaps, each weighted with 20 kilograms of concrete were uged. The lr'a.ps were
soaked for a minimum of one week prior ‘to deployment. The waps wer¢ baited with whole
mullet, Mugil cephalus, and were sealed using a plastic wire strap. The traps were fished for
periods yanging from 8 1o 22 days for approximately two moqlﬁs.

During phase two, traps were fished for 24-hour periods hgt s;:lecled slationg (Table 2). The
traps were presoaked, baited, and sealed as in phase one. While the fraps werg ip the wa(er.'ihc.y
were alfended by project personnel fo prevent loss or lampering. ‘

During both phases, the catch of all species of crabs was recorded. Ca,ra_pacg ‘width,
handedngss (side of the crab bearing the crusher claw), propodus length of both chela, sex, and
repro_duclive condition of the females were recorded for oll stone crabs collected. Boflom water
samples were collected with a General Occanics waler sampler. Bollom waler temperafure was
recorded with a hand thermometer and salinity with a AO refractomeler.

Caich per wnit effort (CPUE), expressed as. numbey of crabs captured per irap night, was
calculated from the catch data obfained irmﬁ each station during both phases. Other paramelers,
such as mean carapace width and siandard devintion, sex ratio, and percemtage of “legal” claws (70

mm propodus length or grealer) collected, were also calculated.  Analysis of Variance with a
| Duncan's Muliiple Range Test was used to determine significance belﬁcén CPUE, carapace widih,

and sex ratios for M. adina collected from diffetent stations.



RESULTS
Phase one _
Traps were deployed during either the last week of May o the first week in June (Table
1). Within the first ten dﬁys of the study, traps were recovered from seven siations: 1, 2, 3, 8,
10, 11, hd 12, The remaining traps from stations 4, 5, 6, 7, and 9, were lost. By the end of
this lwo-monlh‘.smdy. 15 bf the 75 traps Initially deployed were recovered. Traps remained at only
three of the original 12 stations sampled. -

Environmental parameters remained refatively constant throughout the study (Table 3). Bollom
waler salinities ranged from 26.0 o 320 ppl... Temperatures rgnge-d from 26.0 to 29.0°C. Highes|
salinities and lowest temperatures were recorded from the decp water offshore stations and inshore
stations located in the eastern Sound. Menippe adina accounied for 77% of the total caich or. crqbs.
The remaining 23% of the catch consisted of the blue crab Callinectes sapidug, the lesser blue crab
C. similig, and the calico crab Hepatug epheliticus.

The caich per unit effort (crabs per trap night) was very low a¢ Ship Island Pass and stations
located south of the bamier islands (Table 4). Highest caiches were recorded from Hom Island
Pass (Station 11), and Dog Keys Pass (Station 12). Adult crabs collected ranged in size from 45 1o
120 mm carapace wjdlh {CW) with a mean of 89.4 mm, There was no significant difference p>
0.05) in size of crabs collected from different stations. The overal] caich was dominated by female
crabs; however, at four stalions (1, 2, 10, and 1) males were collected in equal of greater numbers
than females. Overall, 35% of the claws measured had a propedus length of 70 mm of grealer, the
minimum size for legally harvestable claws in Florida. The percentage of legal size claws

collected al stalions 3 and 12 was subslanlially lower than al other stations.



Phase two

During phase two, addilional dala on the distribution of adutt M. adina, paﬂiculquy from
offshore areas, was- collected. This study was desi'gned to eliminate the problem of trap loss
experienced in phase one. "All traps deployed during this study were recovered untampered.

Three stations, (1, 11, and 12) in Mississippi Sound near the barrier island passes and five
stations (3, 6, B. 9, and 10), located in offshore waters were sampled (Table 5). Bojtom water
salinities ranged from 27.0 t0 32.0 ppt., and (emperatures ranged from 26.0 to 28.5°C. Menippe
adina accounted for 31% of the lotal catch of crabs. Other species, including: Callinecies sapidus,
C. similig, Hepalug epheliticus, the swimming crabs Portunus gibbesii and P._spinimanug, and the
spider crab Libinia dubia accounted for the remainder of the caich.

Adults of Menippe adina were not collected from the offshare, deep wates statiops 6, 8. qml
9 (Table 6 ). Highest calches were recorded from siations located neares) .lhe barriey islﬁnd passes.
The adult M. ading collected ranged in size from 45 to §13 mm carapace width, with a overall
mean of 894 mm. The caich from Dog Keys Pass (Station 12) recorded in July 1987 was
significantly greater (p < .05) than the caich from atl other stations. The M. ading collected from
Station 12 in May, 1988, were signilicanlly smaller than the adults collected from other siations.
Females dominated _the caich at all stations from _which adult stone crabs were collected. Overall,
26% of the claws collected were of “legal” size. |

Using measuremenis of claw size gecorded in the field for alt crabs collecied, the CPUE of

"legal” size cléws (70 mm pmpodus length of grealer) expressed as weight of claws per trap nigly,

can be calculated using the regression equation Y=43.781 + 0.439X (Stuck and Pemy, in
| manuscript). Duﬁllg phase two, CPUE eslimales for weight of claws from slations where sione
crabs  were collected, ranged from 56.7 grams per (rap night (Station 3), to 311.6 grams per trap
night (Dog Keys Pass, July 1987). The average overall catch from hese stations was §14.8 grams

per lrap night. .



Discussion

The pattern of distribution and abundance of adult Menippe ading observed during both phases
of this study were similar. Highest catches were recorded in !he immediate vicinity of the barrier
istand pﬁsses. Statlong located in offshore waters beyond a distance of one (o two kilometers south
of the passes and in depths greater than 12.0 meters were least productive. The trapable pdﬁulalion
of stone crabs in such offshore arcas appears to be very small.

There is no other trapping data on offshore populations of M. ading currently available for
comparison with the present study. Researchers using SCUBA io study the fish populations
associated with offshore reefs have rcported sighting stone crabs in waler depths of up lo 25 meters
(Mr. John Cirino, Gulf Coast Research Laboratory, personal communication,). Traps fished in (hese
same areas during the preseni study were not productive. Shrimp trawlers working in offshore
waters in depths of 20 to 30 meters have also reported occasionally calching sione cfabs.

In contrast to results from the present study for M. adina, M. mercenarig in southwesi Florida
is relatively abundant in offshore waiers. Williams (1984) reported that M. mercenaria can be
found in offshore waters to depths of 51 meters. Bender (1971) reported she highest caich per uniy
effort _recordedp during his study of the Cedar Key area of Florida, was from offshore waters.
Sullivan (1979) investigated movement of stone crabs between inshore and offshore areas. Bert cf
al. (1978} repo_rteq that fishermen in southwest Florida place stone crabs pols in water depths up to

18 meters, but the size and extent of the deep waler population of stone crabs is unknown.

- Harvest Potential
The CPUE (caich per unit effort) estimates for sione crabs were subélanlially different beiween
phase one and phase two of the study. The CPUE for stone crabs calculuted from individua)

stalions during phase one. when soak periods ranged from 8 10 22  days, was much lower than



CPUE estimates using the 24-hous soak periods during phase fwo. The folal caich of “other
species” of crabs was also greaily reduced when longer soak times were used.

The differences in CPUE estimates between lhé two phasei; of the s_luﬂy are undoubtedly (he
result of an increase in the rale-of escapement with increasing soak time. Beri (1981) reported that
the pwﬁortioh of stone crabs escaping from iraps Steadily increased with ilicr;asin_g goak fime, She
found that 33‘;; of the stone crabs initially capiured in traps’ escapéd within 3 days. In the present
study, it appeared that sfone crabs and a variety of other species of crabg were actively atiracted to
freshly baited wraps. Once the traps contained a farge number of cmbs. and the bait was depleted,
which normally occurred In 48 1o 72 hours, the rate of escapement increased, accounting for the
low CPUE eslimates obtained during phase one. The smaller, more motile specics such as the
Caiico crab, Hepatug gpheliticus, and the swimming crabs of the genus Callinectes and Enr_(mma
easily escaped from the iraps. Durihg phase one of the study, such specics accounted for only 22%
of the lotal calch compared to 69% during phase iwo when the traps were fished for shorter
periods.

The overall CPUE by weight of commercial size claws obtained from stavions 1, 3, 10, 1},
and 12 during phase two was 114.8 grams per trap night. Assuming an average dock-side price of
claws of $4.50 per pound. ($9.92 per Kg), each trap would yield $2.56 per trap night. The highest
eslimate was obfained from Dog Keys Pas; in July, ($6.08 per trap night) and the lowest was from
Station 3, offshore from Ship Island ($1.24 per trap nighl). Stuck and Perry (in manusctipt)
reporied and average CPUE of claws by weight from Dog Keys Pass of 46.8 grams per trap night
which would yield $1.02 per irap night. Hors{ and Bankston (1985) ésli:m;led a yield of $1.12 10
$1.68 per imp for a 7-day Fishing period for M. ading from Baralaria Bay, Louisiana. The much
higher estimates obtained in the present study may be attributed in la_rgeﬁ part to the shopt fishing

period used during phase {wo.



Recommendalions for Fishery ngelopme_n.t

The distribution and abundance of adult Menippe adina in Mississippi coastal and offshore
waters and the potential for fishery development can now be summarized from the results of this
and previous studies (Perry Zl al. 1983, Stuck 1987, Stuck and Perry, in manuscript). Adult stone
crabs cr.m be found throughout Mississippi Sound wherever salinities above 3.5 ppt. are
maintained, Con&nercia!ly harvestable populations of large adults are found onlj in the viclnily of
the barrier jsland passes. The extent of these populations appears (o be limited (o a distance of one
to two kilometers offshore and three to four kitometers inshore from the fmsscs. Firm mud
bottoms in the deep channels assoclated with (idal passes are the most productive aréqs; for stone
crabs. Any directed fishery for stone crabs should be concentrated in these areas.

Fishing for stone crabs in Mississippi coastal walers is difficult due to several factoss. "i‘h_e
commercially harvestable populations are concentrated in areas 6[ high water waffic, Losg of traps
due to boats inadveriently cutting trap buoys, theft, and tampering, are significant problems when
trapping in such high traffic areas. The barrier island passes, where slone ¢rabs are most abundant,
are characterized by strong tidal currents; it is difficult to maintain traps in such areas. To prevent
traps from drifling oul of the area, they must be weighted with a minimum of 20 kilograms of
concrete, making the traps difficult to handle and restricting the pumber of (raps that can be carried
by small fishing vessels typically used to fish crabs in Mississippi. The trapable population of
stone crabs in Mississi;ipl coastal walers aﬁpears to be dominated by females, which are of |ess
commercial value than the larger clawed males. Sustained fishing pressure on females may also
seriously reduce the reproduclive potential of the population. Loss of traps to sh__rimp irawlers is
~ another serious problem. Adult stone crabs are present in grealest numbers when (he shrimp
trawling season is open in Mississippi Sound. The high rale of trap loss (o shrimp trawlers, as
experienced in this and previous studies, would make development of a fishery economically

unfeasible.



The development of a direcied fishery for stone crabs in Mississippi may be econom:mlfy

feasible using the following techniques and procedures:

1. Wooden south Florida styte lnps wéighted with a minimum of 20 kilograms of
concrete shoutd be used,
2. The ltaps should be pulled and rebaited at least two of thiee times a week. Whole

fish, such as mullet, Mugil cephalus, or Croaker, Micropogoniug undulatus appears
to be an effective bait.

3. Traps should be fished over firm mud botioms in the immediate vicinity of the
barrier istand passes and along the deep chanels in the lower Sound leading to the
passes, ’ |

4, To minimize trap losses fo shrimp trawlers, traps should be deployed In early April
when substantial numbers of stone crabs first begin to appear, and fished untit the
openinig of trawling season, during the first or second week of June. Traps may be
again deployed in late September and fished through November. During this time
period, trawling ncuvily is reduced and the abundance of stone crabs, éspecnally
large males, is hlghesl |

The ftesults of this and previous studieé conducted in Mississippi waters indicate that
comtnetcially harvelstable numbers of stone crabs are present in lower Mississippi Sound. The
extent of this harvestable populition appears to be limited to a relatively small area. The limited
harveét ared and the slow growfh fates characteristic of the species may lead to a rapid depletion
of the population under the pressure of a sustained direcled fishery. findiscriminate harvesting of
stoné crabs in  Mississippi Sound could also result in a rapid depietldn of lhe population. There
are cutrenliy no siate regulations governing the harvest of stone crab;e in Miésiséippi Such
regulations should be established before harvesting of stone crabs in Musmsrppn coastal walers is

_ encournged
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Table 1. Stalions, sampling dates and number of traps fecovered during phase one
of the study.

Numbey
Depth Date Dates of 1raps
Station  Area description meters deployed sampled recavered

1 Gulfport ship channel 8.3-94  527-87  6-3-87 5
between bouys 35 and 6-24-87 5
37 _ 7-9-87 3

7-31-87" 5
2 Gulfport ship channel 9.8  5-27-87  6-3-87 s
bouy 5. 6-24-87 0

3 Gulfport ship channel 116  5-27.87  6-3-87 5

"Farewell" bouy. 6-24-87 5
7-9-87 5
7-31-87 3

4 Sunken Hopper Barge 106 6287  6-1687 0
4.1 km south of
Camelle Cut.

5 Sunken Hopper Barge 127  6-2-87 6-16-87 0
3.2 km south of West
Ship Island.

6 Sunken Liberty Ships 163  6-2-87 6-16-87 0
6.1 km south of West
Hom Island. '

7 Sunken Liberty Ships 21.8 6-2-87 6-16-87 0
20.3 km south of West
Hosn Island.

8 Sunken Barges 17.6 km 22.9 6-2-87 6-16-87 4
south of East Hom 6-16-87 0
Island. -

9 Pascagoula Ship Channel 14.5 6-2-87 6-16-87 0
"Farewell” bouy.

10 Pascdgoula Ship Channel 10.9 6-2-87 6-16-87 5

bouy 1. 6-29-87 5
7-31-87 5%
11 Pascogoula Ship Channel 6.2-6.8 6-2-87  6-16-87 |
between bouys 15 and 17. 6-29-87 1
12 Dog Keys Pass bouy 3. 10.5 5-26-87 6-2-87 10
' 6-10-87 5
6-24-87 0

Total number of {raps recovered: 81

* all raps were tampered with, crabs removed.



Table 2. Stations, sampling dates and number of traps deployed
and recovered during phase {wo using 24-hour soak
periods.

Station - Date deployed Number of traps fished

' 7-10.87 20
3 §4-87 10
6 7-30-87 ) | 20
8 82087 2
9 8-20-87 10
10 8-20-87 | 10
11 6-30-87 20
12 7-24-87 20
12 5-8-88 40

Total number of traps pulled: 170



Table 3 .,

Station

Summary of enviromental and calch data oblained during
phase one of the study. Only those stations and dates from
which traps were recovered are reporied.

Sampling  Salinity Temp. Number of crabs collected.

1

10
10

10
1
12 .

12

date (ppt) (°C) M. ading  Other species
6-3-87 260 285 S0 2C. similis -
6-24-87 270 290 3 0
7-9-87 270 2835 5 2 C. similig
6-3-87 260 28.0 13 0
6-3-87 280 275 8 ¢
6-24-87 270 280 18 0
7-9-87 290 285 8 2 C. sapidug
7-31-87 295 28.0 11 0
6-16-87 300 260 | 1 22 H. epheliticus
6-16-87 310 275 12 29 H. epheliticus
6-29-87 320 270 17 - 3 C. sapidug

1 H. epheliticus
7-31-87 320 270 10 0
6-16-87 310 280 16 0
6-2-87 290 280 56 0
6-10-87 305 285 29 0

Total number of crabs collected: 207 . 61



Table 4. Caich per unit effort (CPUE), carapace width (CW), sex ratio and %
“legal” claws (70 mm propodus length or greater) for stations from

which traps were recovered during
standard devlation afe cglculated for CPUE and CW.

phase one. The range, mean, and

CPUE range, CW mm range, gex natio % legal
Station (mean) and $.D. (mean) and S.D. M:F claws
1 0.0-(0.03)-0.07 70-(92.1)-110 1.0:1.0 47
$.Db.=0.03 S$D=122
2 0.11 - 62-(93.5)-114 1.2:1.0 56
S.Db=179
3 0.11-(0.15)-0.22 68-(89.0)-112 1.0:10.0 20
$.D.=0.05 SD=110
B* 0.02 89.0 1.0 50
i0 0.17-(0.22)-0.26 50-(85.5)-112 1.8:1.0 42
. §.D0.=0.06 S.D.=14.2
1 1.14° 69-(90.8)-112 1.0:1.0 55
S.D=11.8
12 0.50-(0.66)'-0.73 45-(90.3)-120 1.0:2.5 30
S.D.=12.8
Overall; 45-(89.4)-120 16:1.8 35

* Only one animal collected.

S.D.=13.0

¢ Significant dilference (ANOVA; p < 0.05)



TFable 5. Catch and t__mvi_romental_ daia l‘rom phase two using 24-hour soak

periods.

Dale
Station Sampled

Salinity Temp. Number of crabs collecied.
M. ading  Other species

{ppt.)

(*C)

1 7-10-87
3 8-24-87

6 71-30-87

8 8-20-87

9 8-20-87

10 8-20-87

11 6-30-87

12 7-24-81

12 5-8-88

215

28.0

300

320

32.0

320

29.0

30.0

27.0

28.0

28.5

"-27.5

27.0

21.5

275

215

280

26.0

s

10

16

36

178

40

62
5

8
]

—onad

138

- O Oh m-._,;m

N

C. similis
€. sapidug

Total number of crabs collecled;

335

749



Table 6.

Catch per unit effort (CPUE), carapace width (CW), sex ratio, and %

“legal” claws (70 mm propodus length or greater) for all stations
sampled during phase iwo. The range, mean, and standard devialion
are calculaled for CPUE and CW.

CPUE CW mm range, sex ratio % legal CPUE claws
Station crabs  (mean) and S.D. MF ciaws in gramg'

| 175 46-91.3-112  1.0:4.0 25 822
S.D=14.5

3 1.00 74-(89.7)-104 1.0:9.1 40 56.7
S.b=9.31

6 0

8 0 - - - —-

9 0 -

10 1.60 77-(89.4)-97 1.0:1.6 44 107.7
$.D.=7.27 '

11 2.80 63-(92.7)-102 1.0:7.0 20 73.7
5.D.=9.62

12 8.90" 45-(89.4)-110 1.0:6.1 23 3116

(July 1987) S.b.=11.2

12 1.00 53-(84.4)-113 1.0:1.7 32 57.0

(May_ 1988) SD.=i4.1

Overall:  45-(89.4)-120  1.0:4.6 26 1148

$D=13.0

* Significant dilference (ANOVA; p < 0.05)
!

'Estimated weights were obtained using the regression équmion:
Y = 43.781 + 0.439X (Stuck and Perry, in manuscript).

“Calculated using CPUE data from stations i, 3, 10, 11, and 12.
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