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Sand Burrowing Ability of Four Species of Shrimps, Metapenaeopsis
acclivis (Rathbun), M. barbata (De Haan), M. dalei (Rathbun)
and Trachypenaeus curvirostris (Stimpson)

Hideo Sakaji

The burrowing ability of four species of shrimps, Metapenaeopsis acclivis (Rathbun), M.
barbata (De Haan), M. dalei (Rathbun) and Trachypenaeus curvirostris (Stimpson) were
tested in aquariums to examine reasons why these shrimps show different distributions in
the sea. Sand was sieved to four grain size classes, 0.125-0.250 mm, 0.250-0.500 mm,
0.500-1.000 mm and 1.000-2.000 mm. Each size class was spread on the bottom of the
different aquaria. Thus four aquaria were used in the examination. After this, the same
species and numbers of shrimps were placed into each aquarium in the evening, the num-
bers burrowing, not burrowing and dead individuals were counted on the following morn-
ing. The carapace length and any loss of legs of each individual was measured. The rate
of the total numbers of individuals burrowing to the total numbers of burrowing and not
burrowing individuals for each aquarium in each species was given as the burrowing rate.
The burrowing rate in M. dalei was high in all sand size classes. Those of T. curvirostris
were high in the finer three sand classes, but decreased in the coarsest class. The coarser
the sand was, the lower the burrowing rates were in M. barbata and M. acclivis, and the
latter showed the lowest burrowing rates in all classes. G tests indicated that the burrow-
ing rate of M. dalei was independent of sand grain size, while that of T. curvirostris, M.
barbata and M. acclivis were significantly associated to the grain size of the sediment (P<
0.005). It appears that the burrowing abilities in coarse sand of these shrimps decrease in
the following order, M. dalei, T. curvirostris, M. barbata and M. acclivis.

Key words: Trachypenaeus, Metapenaeopsis, borrowing ability, sand grain size
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ZEDBZVIZLEDLT, ThOOWETIZE
OB ARG THD), 7= ECHOMIZL
B HEEOEVCIHETHL L IIT ARV,

7 Ve EROE O, BEIGER L
FEIL-ELTHY, KEIZHENTHLZ L
AHI 5T A (Le Guen and Crosnier 1968,
Le Reste 1970, Wickham and Minkler 1975),
S R B B/ BUR U S AT £ IR
WBRETLHIEDPLH, TOFRZERGRTH
54O LE SRMICEHNT, BRIERDL
TWwbEEZLND,

DL REWERE, BEHEEORD
(Egusa 1961), T %L F¥F—FEREORS (Dall
and Smith 1986), A E » 5 DOBj#H (Fuss
and Ogren 1966) SO M THFITH AL L ERN
TWwh, T/, EWEENZEOBEOKERRM
YRETAHAERDO—2TH5H (Williams 1958)
L7:25oC, BWEROHHTEIZE - TEY
WARETHDHIED, FIIERTILDOLE
SUTHLHEEZLNE, 7 VLY Penaeus
japonicus Bate R B3 D ¥ T X Paralichthys
olivaceus (Temminck et Schlegel) TIZEE D
FIENHL LA LB TELRL LA LOHEL
HHDHT (AR 1973, KM 1988), PHEHIZ
i, BRATENIEEONENM,VIZEEST,
MOTEHEC R L EBESNS,

FITHBIER TR, EENRIIGmT AL
YIER4BOIEIZDOWT, EBRAKEHTO
BN EBEL, ERURELEREONELH
ETHIEIZLY, ENLOGHIFHEDENE
BT ArILiEME L

AL EFEE L T 72727 X K ERF
KA RE SRR EiEL, KA
BFENEERE/ EEE L IIE#H LT,
T/, EBRFHEIIEL IRV W RER
BEKEFBFABTAZERE BERIES$H
7-LET,

M HEEHE
BRENBOEBELEISCRL-#H%, JIS

HEDEK7 LA X-T, 0.125~0.250
mm, 0.250~0.500 mm, 0.500~ 1.000 mm,

;1]

1.000~2.000mm @ 4 D DOREX 5254,
FhFhi A, B, CRUDDODAHOEIZHEX,
4 DDOEBRKE 2T L7z (Table 1), EEK
BOKEIEFETNTH—THH ( 0cm, =
S 45cm, BITE 0cem), WOFESIZEH
+ABHLIEHNTEDLLIIH 4em & LT,
BEBKEOHATKIZFAKEL, =7—L—
arERL,

Table 1. The range of the sand grain size used
in each aquarium.
Aquarium Sand grain size (mm)
A 0.125-0.250
B 0.250-0.500
C 0.500-1.000
D 1.000-2.000
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720
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Eh, MEL-EEAOEMEROFHMHE
(Table 2) R U AMHOXKRB L - HEOEE
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Table 2. Average carapace length (CL) and standard deviation (SD) in milli-

meters of each species in each aquarium.

. Aquarium
Species A B C D

. . CL 17.10 17.00 16.80 17.15
Metapenaeopsis acclivis sD 232 3.05 2.53 237
M. barb CL 17.67 17.80 18.14 17.89
- barbata SD 3.73 4.18 4.41 4.56
M. dalei CL 10.78 10.87 10.84 10.50
- dalet SD 1.01 1.13 1.40 1.05
Trach st CL 20.96 21.15 21.13 21.17
rachypenaeus CUrvirosirts SD 9.78 8.33 10.43 11.04

Table 3. The numbers of individuals with missing legs of each species and each

aquarium.
. Number of Aquarium

Species missing legs A B C D

6 0 1 0 0

5 0 0 1 0

4 1 2 4 4

Metapenaeopsis acclivis 3 7 5 7 6
2 6 17 14 10

1 24 20 14 25

0 31 23 24 20

4 3 1 0 1

3 1 3 1 3

M. barbata 2 0 0 1 2
1 14 9 11 13

0 67 72 73 65

9 0 0 1 0

8 1 0 4 0

7 2 0 2 1

6 2 4 1 3

M. dalei 5 2 3 3 1
4 3 3 2 4

3 10 9 8 6

2 9 7 11 6

1 16 13 13 12

0 24 29 24 33

4 0 1 0 0

3 0 1 1 1

Trachypenaeus curvirostris 2 4 3 3 5
1 11 11 7 13

0 23 23 29 20
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Table4. The numbers of burrowing and non-burrowing individuals and the burrowing rates (%)

in each species in each aquarium.

Species Aquarium

P A B C D

Burrowing 46 12 6 0

Metapenaeopsis acclivis*™* Non-burrowing 23 56 58 65
Burrowing rate 66.67 17.65 9.38 0.00

Burrowing 72 59 41 1

M. barbata*** Non-burrowing 13 26 45 83
Burrowing rate 84.71 69.41 47.67 1.19

Burrowing 53 57 61 48

M. dalei Non-burrowing 16 11 8 18
Burrowing rate 76.81 83.82 88.41 72.73

Burrowing 35 34 35 22

Trachypenaeus curvirostris*** Non-burrowing 3 5 5 17
Burrowing rate 92.11 87.18 87.50 56.41

*** As a result of G test, burrowing rate is significantly associated with grain size of sand at

p<0.005.

CiRFEIZEHEHY, sl 00 L7,
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(Tabled), b 7LV DHEREILIA66.67%, B
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Bt L, B69.41%, C47.67%, D
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fiz 1992), ¥ VT ¥ T l4dmm B E (£H
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DEFEOFOBWREINETH S LFHET S
LWLz, 2, Tho ABOEBMEED

Table 5. The numbers of burrowing and non-burrowing individuals and the burrowing
rates (%) in each species in each aquarium for the individuals with entire legs.

Aquarium
Species

A B C D

Burrowing 22 6 4 0

Metapenaeopsis accvlivis*** Non-burrowing 9 17 20 20
Burrowing rate ~ 70.97 26.09 16.67 0.00

Burrowing 57 53 37 0

M. barbata*** Non-burrowing 10 19 36 65
Burrowing rate 85.07 73.61 50.68 0.00

Burrowing 16 23 22 29

M. dalei Non-burrowing 8 6 2 4
Burrowing rate 66.67 79.31 91.67 87.88

Burrowing 21 22 26 14

Trachypenaeus curvirostris Non-burrowing 2 1 3 6
Burrowing rate 91.30 95.65 89.66 70.00

*** Ag a result of G test, burrowing rate is significantly associated with grain size of sand at

p<0.005.
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