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On the Deep-sea Shrimps of Taiwan -I

Heterocarpus tricaninatus Alcock and Anderson,1894

Ding-An Lee

Since Oct. 19, 1987, a series of deep-sea surveys have been conducted in
southwestern and northeastern Taiwan. Isaacs - kidd midwarter trawi
and different types of traps were used in waters deepeer than 200 meters. Pre-
liminary results revealed some compositions of the mesopelagic and benthic macro-
fauna of the continental slope.

Among many deep-sea dwellers, Heterocarpus shrimps are generally regarded
to have the best commercial potential. Of the seven species found in this study,
Heterocarous tricarinatus Alcock and Anderson, 1894 is distributed over the deepest
layers. Two specimens were trapped at 22° 01'.0 N-12C° 00.'0 E and 22° 20.'4
N-119° 55.'3 E. at depths of around 1,200m. Based on the different measurement
of the carina at the third abdomen somite, Crosnier (1988) split this species inro
two subspecies: H. tricarinatus tricarinatus and H, tricarinatus angustus. The
former is found in the Indian Ocean, while the later is found in the West Pacific.
The author of this paper disagrees with Crosnier's opinion of splitting the species.
The reasons are discussed, and some details about H. tricarinatus, for example, its
synonyms, morpholohical characteristics, world distribution, together with the

illustrations of some parts of the shrimp, are also preasented.

Xey words:Taiwan, Deep-sea shrimp.
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=B R Heterocarpus tricarinatus Alcock and Anderson,1894 (i 1-8 » Bjv 1)
¥4 . Scarred nylon shrimp
a4 . Crevette nylon balafree
784 . Camaron nailon chirlo

Heterocarpus tricarinatus Alcock and Anderson,1894
Alcock and Anderson, 1894 : 154.
Alcock, 1901 : 107.

De Man, 1920 : 161, pls. 13-14, fig. 38.
Balss, 1925 : 287.

Calman, 1939 : 204.

Holthuis, 1980 : 136.

Chace, 1985 : 41, fig. 13.

Cleva, 1986 : 13, photo 1.

(?) King, 1987 : 195.

(?) Moffitt and Polovina, 1987 : 341.

- T
}
~
1 LA
/: S Fay
B f 3
2 Yy AN
hd 200m
\I- .
-~
Rt \.
U '\
b3o”
Y Q)
I (A 1
e
ST I4
2 -
1139m : Liuchluyu
.\"N
. .
\-.‘ 4 <
10" |
ST.2 -~
1250m W
22"
L \(
N /
+80" — < ./"/'-\"‘.\(:)
. TSN .
s0° 120 o ’ ’ ‘ 80" 21 ‘ 20°
N ; 20 o 40 807 1 ) v

1 =3RS NIRRT B o

Fig.1 Location and depth of the sampling stations the in the Taiwan Strait.
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Heterocarpus tricarinatus angustus Crosnier, 1988

Crosnier, 1988 : 84, fig. b-d; pl. 4, fig. g-h.

Not: Heterocarpus tricarinatus

Stebbing, 1914 : 39. (= H.lepidus de Man, 1917)

Barnard, 1950 : 682, fig. 127 c-d (= H.lepidus de Man, 1917)

Cfosnier, 1972 : 50, fig. 23g; 1977 : 38, fig. 15c. (= H.lepidus d¢ Man, 1917)
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Plate 1 Helerocarpus tricarinatus, male.
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Fig 2 Heterocam_us tricarin_atus , male y 33.4mm: in cafapace lengtl{.
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Pereiopods
Gill I I i Y \Y
Pleurobranchia 1 1 1 1 1
Arthrobranchia 1 1 1 1 | 0
Podobranchia s s s s 0
Mastigobranchia 1 1 1 1 0
Exopod P P 4 P P

#£1 =HRBREOHR .
Table 1 The branchial formula of H. tricarinatus. s:thread-like
rudiment p:plate-like rudiment ,

00N RE2, 051ARZM - S—EEEAS BRI KT RRS H. tricarinatus angustus » HIE#:
BRLAEENIBMEE » ASEDRERI208HE » EZEKBEMPIBOARE], 886 AR ZH o
Crosnier Fiiki®E » BRMIE 4 LB RS AEZEERESR LOTEZ A E S HEy
HARGFZAMULS (B4) - HBEE (W) SRA—WHEMDGEE (p) HIEKES0. 44
B 4E H. tricarinatus angustus I £50.2550.300 c REMEE (m) SSRTHEEZL > 4
ETHER0.6 - HFEN/%BHERK | K2 > %EH0.8 » BENNEELTHE o :
EELR > FAR=HRBS  MADTHLHEEERMATRE » SWILA/IMEE » RS YR
REHFE - FHELTEZ AR TRSH » WHODERIMEE » 2R OEEN5S o DNy it Pkt e:d
BR=ZHRRETMS HEWEOEHT AT LA F LY TERERIARUAT RN H.
tricarinatus angustus > 3w/ p A ERERIEBZIE M5 > 6 ;F2) o it BEEIA®
B BEEZME - SRS/ E NE SRS HERTZREMEES BROEERL
BEETRIES M FNZ AT » 2SR LU TERRORY o
BEEEMARIEYRES T RESHEA RSN TEEER » HEX B (HT002) &
BIARBERER Chace (1985) ~ Crosnier (1988) ZFFHIME o HEAEBE LK AL g
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ERIHA TSI
W B ——H. sibogae De man,1917
RFRWE ——H. gibbosus Bate,1888
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W3 A F—HEEARE » 408 - Endopodite of Ist pleopod, outer view.
B. [#§7 > M - Same, inner view.
C. BME —BERABES - a. PIMIBLb BETERT o
Second pleopod of male, right side, ventral view. a:appendix interna, b:appendix

masculina.
D. [GIfi] » BEPEBER B Qb 2 JUAC ]  Same,right appendix interna and appendix mas-
culina.
E. /4Bl » I%F - Exopodite of uropod,dorsal view.
F. BH# » 3% 1§ o Telson, dorsal view.
G. E#5K1% » %@ o Distal portion of telson, dorsal view.
H. B7 4 2 H5RK =8 - Second pereiopod, right side, distal three segments.
I. 8—4% X4 o First pereiopod, chela.
J. BT 4580 o Chela of 2nd pereiopod.
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B4 BEEEHHPREFBERD (W) ~ HR (n) RESEE (0) REE o

Fig.4 Third abdominal somite, dorsal view, length (m) and width (w) of dorsal carina

W s HIEFE (A-D) ~ AT HE (E-H) k¥EmE (I-L) E#fﬂﬁﬂﬁfiﬁﬁﬁ
SRR M B R A B o
Fig 5 Comparison of the dorsat and lateral view of the 3rd abdominal somites.
A-H : adapted from Crosnier (1988) : pl. W e-h.
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i r— - H.t.tricarinatus
Wp | — T | —.tangusts
= L S .tricarinatus

M6 AREEE=FRRGBOW/pEm/pELLEK (2%[#4,5) o
Fig.6 Variation in w/p and m/p (see fig.4,5) ‘of H. tricarinatus from the Indian Ocean,

Indonesian region and Taiwan area.
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Table 2 Measurements of the two H. tricarinatus captured in southwestern Taiwan.

Measurements Specimen HT001  Specimen HT002

Sex () ()
Weight (g) 13.8 10.0
Total length (mm) - 123.3 104.9
Body length ( *) 96.5 86.6
Rostrum length ( *) 26.8 18.3
Carapace length (*) 33.4 30.0
Carapace depth ( *) 21.3 19.3
Max. diameter of cornea ( *) 4.1 3.5
Stylocerite length ( *) 9.1 7.6
Max. scaphocerite length () 17.7 16.2
Max. scaphocerite width ( ”) 6.5 5.6
Max. 6th abdominal segment length (*) 9.3 9.4
Max. 6th abdominal segment width ( *) 6.5 5.6
Telson length () 17.7 17.2
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7 AGEMEIEE » EAWEHT002 Lateral view of head, specimen HTO002.
D.[5]§1 - HEASEREHTO01
B.£A » EXREHT02
C.[6l g1 » BRASAEHTO01

Same, specimen HTO001.
Rostrum,HT002.
Same,HT001 ¢ a.25 — &5 A HH&l o Stylocerite.

£33 ZIFRBE AT IR RSP A

Table 3 Comparison of different specimens collected in different sampling areas.

H. t. tricarinatus H., t. angustus H. tricarinatus
SA-B 5C-D 5E-F 5G-H 5I-J 5K-L
0.41 0.40 0.27 0.31 0.37 0.36
0.76 0.80 0.88 0.78 6.78 0.86
distri- Madagascar Arab Sea| Indonesia Indonesia{ s-w Taiwan s-w Taiwan
3 ,CL 2.,CL 2 ,CL 2 ov., 5 ,CL 3 ,CL
34.2pe 32.3m 30.5mm CL34.8nm 33.4me 30.0mx

— 295 —



% R E——H. parvispina De Man,1917
M RpE——H. woodmanson: Alcock,1901
WX R ——H. laevigatus Bate,1888
S RME——H. dorsalis Bate,1888
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Table 4 Characteristic differences between /. fricarinatus and H. gibbosus.
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Table 5 Measurements (mm) of the legs of specimens A and B of Heferocarpus tricar-

inatus
B L )
Spscimen A ( HTOO1 ) Specimen B ( HT002 )
legs
Mxp. R 1 I | v v Mxp. I I ) §  § WY v
Segments left right left right

Dactylus 12.4 8.4 1.6 3.8 5.4 5.0 3.5 11.4 7.3 1.5 3.5 4.7 4.3 3.3
Propodus —_ — 1.8 4.9 15.0] 15.5115.1 —_— _— 1.6 4.4 14.0) 14.21 15.0
Carpus 8.8 11.821.4 10.3f 12.4) 11.3| 10.4] 7.1 10,5 19.5 9.6 [ 10.0] 10,7 9.6

(1) (1) | 2» 2% 2% QU @ | = 28 2%
Xerus 18.8 12.512.0 7.8 {25.8}25.0 20.4} 16.2 12.3111.0 7.6 | 24.04 22.3 18.2

‘ (1) (0) |18 | 18% [ 7s (1)  (0) | 15% | 13% | 5#

Ischiun —_ 6.6 | 12.7 10.7]6.7 [6.9 [6.0 —_— 5.2 {11.2 3.7 |5.9 [5.5 |6.5

2% 0x 0 . 2% 28 0%

Basis 2.2 2.2 [2.0 2.2 [3.0 [2.4 2.3 2.1 2.1 | 2.2 2.2 3.0 [2.8 2.5
Coxa 3.0 3.0 13.0 3.0 {3.0 |3.0 |[3.0 2.5 2.8 12.5 2.5 |2.5 {2.5 |2.5
Total length| 45.2 44,5 54.5 42l7 71.3}169.1160.7{39.3 39.949.5 33, 5 64.1| 62.3] 57.6

¥ : Number of spinules () : Nuaber of articles

B8 ST RRSIEN R A REEAREEE (A) » “ARTRREE— LAY o

Fig 8 The world map showing the positions (A) where H. tricarinatus specimens were

collected. A: uncertain area.
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- ¥ 3.4 HT 001 RT 002
% 3 ST.2 ST.1
H &R #oh iR e Xh 5%
fFRBE M Nov.1,1987 Nov.19,1988
FREE SF 11¢* 59. 3'g 118° 55, 3'F
¥4 22° 01. O'N 22° 20. 4N
FRER 8 05-40 00-55
B # 08-25 23-45
EEHKE 28.5C 25.5C
x 1,023.0 =b 1,026.2 b
x & 31.8C 22.0C
B 8] 060 340
R = 5.0 /s 3.0 8/s
@ (lo0m) 093 000
wOE(" 7)) 1.7 kt 1.0 kt
# R B3 FIEERA FIERRR
BREKE MK 1,190 » 1,150 »
&® -—-- 1,200 »
WRKZE B ---- 1,187 »
g3 1,250 » 1,165 »
RERE 1,500 » 1,425 »
XBERE 15 » 10 n
RREE 5 3
R ER 30 » 25
& B8 S5 ER. #Y ER
-3 " %iE ¥®iE
*x £ 3 FEER ZEZX

Table 6 Station and operation list of baited wire pots experiment.
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LB B LY Alain. Crosnicr i+ « £ % B4 18 Fener Chace i+ ~ #AF|TE g B
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