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Tin-Yam Chan and Hsiang-Ping Yu (1987). On the Heterocarpus shrimps 
(Crustacea : Decapoda : Pandalidae) from Taiwan. Bull. Inst. Zool., Academia Sinica 
26(1): 53-60. Four Heterocarpus shrimps are identified from the coastal deep-sea 
prawn fisheries at depth of 150-400 m off north-east and southern Taiwan. They are 
H. gibbosus Bate, 1888, H. woodmasoni Alcock, 1901, H. ensifer parvispina De Man 
1917 and H. sibogae De Man 1917, the former three are new additions to the marine 
fauna list of Taiwan. H. gibbosus and H. sibogae have long been used as sea-food 
and with moderate price although their catches are not large nor stable. This 
report describes and illustrates these four Taiwanese Heterocarpus species. A key for 
their identification is provided. The morphological differences between the sexes 
in these species are also mentioned. 

1A survey on the Ta iwanese decapod 
crus taceans suppor ted by the Na t iona l Science 
Council , R. O. C. has been s tar ted since 1984. 
The present paper repor t s the shr imps of the 
genus Heterocarpus of the fami ly Pandal idae, 
as some of them are r a the r c o m m o n and of 
mode ra t e commerc ia l value. Four Hetero-
carpus species have been identified, namely 
H. gibbosus Bate, 1888, H. woodmasoni Alcock, 
1901, H. ensifer parvispina De Man 1917 and 
Heterocarpus sibogae De Man, 1917, the 

f o r m e r th ree species a re new addi t ions to the 
m a r i n e f a u n a list of Ta iwan . T h e local n a m e 
of all these shr imps is the "Mothe r Shr imp", 
f o r a lways car ry ing eggs, or the "Big-Head 
Shr imp" . H. gibbosus and H. sibogae a re 
c o m m o n by catches of coastal deep-sea p r a w n 
t rawl ing and used as sea-food. T h e colora-
t ion of these f o u r species is i l lustrated and a 
key is provides for their identif icat ion. The 
morphological differences between the sexes, 
which a re mainly focus on the an te r io r three 
abdomina l somites, are also ment ioned. 

* Contribution no. NSC 075-0409-B019-01. 
** Current address: Department of Ichthyology and Fisheries Science, Rhodes University, Grahamstown 

6140, South Africa. 
*** To whom reprint requests should be sent. 

53 



T.Y. CHAN AND ]]. P. YU 54 

MATERIALS AND METHODS 
All the specimens were obta ined f r o m 

local fish m a r k e t s wh ich a r e inside fishing 
ha rbour s . T h e y were caugh t by "baby" 
sh r imp t r awle r s at 150-400 m depth on sandy 
and m u d d y b o t t o m s off no r thea s t a n d 
s o u t h e r n coasts of T a i w a n . All a r e deposi ted 
at t he F isher ies D e p a r t m e n t of N a t i o n a l 
T a i w a n College of M a r i n e Science and Tech-
nology a n d w i t h the i r specimen code n u m b e r 
co r respond ing to its labeled species n a m e and 
coll lect ion date, eg. Heterocarpus gibbosus 
N T C M S T 1983 02 03-01, Heterocarpus gibbosus 
N T C M S T 1983 02 03-01, etc. T h e s ta ted 
m e a s u r e m e n t s a re body lengths wh ich we re 
measured f r o m the pos t -orb i ja l marg in to the 
pos ter ior marg in of the telson wi th the 
specimen fu l ly s t re tched . 

Key to t he T a i w a n e s e Heterocarpus spe-
cies : 
1. S t rong sp ine(s ) present at abdomina l 

tergi tes 2 
S t rong spine absent at a b d o m i n a l tergi tes 

H. gibbosus 
2. S t rong spine developed f r o m m i d - d o r s u m 

of a b d o m i n a l te rg i te 111. . / / , woodmasoni 
O v e r h a n g i n g spine developed f r o m dorso-

pos te r ior of a b d o m i n a l tergi tes III and 
IV 3 

3. Dorsa l ca r ina near ly absent on a b d o m i n a l 
tergi tes I and II ; pos te ro -med ian ove r -
hang ing spine at a b d o m i n a l te rg i te IV 
very shor t H. ensifer parvispina 

Dorsal ca r ina well-developed on a b d o m i n a l 
tergi tes I and I I ; pos te ro -med ian over -
hang ing spine at a b d o m i n a l tergi te IV 
near ly as long as tha t of III 

H. sibogae 

SYSTEMATIC ACCOUNT 

Heterocarpus gibbosus Bate, 1888 
(PI. 1 A, B, C) 

Heterocarpus gibbosus Bate, 1888-Bate, 1888: 633. pi. 

57-fig. 2; Alcock, 1901: 103; Kemp & Swell, 
1912: 20; De Man, 1920: 135, pi. 14-fig. 40; 
Balss, 1925: 287, fig. 67; George & Rao, 1966: 
331; Ilollhuis, 1980: 135; Miyake, 1982: 65, pi. 
22-fig. 3. 

Heterocarpus ? gibbosus -Wood-Mason & Alcock, 
1892: 369, fig. 6. (?) (in part) (not) Hetero-
carpus tricarinatus Alcock & Anderson, 1894— 
Caiman, 1939: 204. 
Materials: 2 S 2 ov ige rous 9 9 , 1 

9 , 85-92 m m , 3 F e b 1983; 1 9 , 88 m m , 14 
Oct 1984; 2 $ 5 , 3 ov ige rous 9 9 , 1, 65-99 
m m , 16 J u n 1985; Ta-Chi , I -Lan C o u n t y . 

1 8 , 40.5 m m , 20 Apr 1985; Su-Aou, 1-Lan 
C o u n t y . 

2 a 6 , 62 & 7 3 m m , 31 Oct 1985; 2 a 8 , 
1 ov ige rous 9 , 2 9 9 , 42-77 mm, 23 Mar 
1985; Tong-Kang , P i n g - T o n g C o u n t y . 

Diagnosis: R o s t r u m wi th 3-5 dorsal 
t ee th (one placed jus t a b o v e o rb i t a l m a r g i n ) 
and 10-15 v e n t r a l tee th . Pos t - ros t ra l c a r ina 
sl ightly e leva ted and usua l ly p rov ided wi th 
4-5 large tee th (f ive va r i e ty spec imens wi th 
pos t - ros t ra l c a r i n a e leva ted i n to h igh dorsal 
crest tha t bear ing 6-7 la rge teeth, w i t h 4-5 
of them beh ind o rb i t a l marg in whe rea s rest 
of r o s t r u m wi th 4-6 dorsa l tee th and 9-10 
v e n t r a l t e e t h ) . Dac ty l i of pos te r ior th ree 
pere iopods s lender and a b o u t one - th i rds to 
two- f i f ths (youngs ) of propodi . S t rong spines 
absent on a b d o m i n a l tergi tes . Eggs n u m e r o u s 
and spherical , a b o u t 0.7 m m in d i a m e t e r . 

Coloration: Eye b l ack -b rown . Dorsa l 
su r faces o range-p ink , v e n t r a l su r f aces p ink-
red. Some spec imens w i t h deeper co lo ra t ion . 
Pere iopods p ink- red a t p r o x i m a l half bu t 
nea r ly w h i t e at dis tal half . Subdis ta l of mer i 
at pos ter ior th ree pere iopods wi th consp icuous 
red bands. Dactyl i p ink- red . I n t e r n a l o rgans 
inside ca rapace visible as ve rmi l ion , yel low-
wh i t e and somes also d a r k green. T e e t h o n 
dorsa l crest of va r ie ty r a t h e r whi t i sh . Eggs 
da rk green. 

Distribution: Indo-West-Paci l lc , dep th 
abou t 200-1280 m : Eas tern Af r ica , A r a b i a n 
Sea, Indonesia , T a i w a n , Phi l ippines and Japan . 

Remarks: 5 s imi lar size spec imens have 
an unusua l high dorsal crest on the a n t e r i o r 
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ca rapace whe rea s the pos t - ros t ra l c a r ina of 
all o the r specimens a r e only slightly e levated 
and n o i n t e r m e d i a t e f o r m has been f o u n d . 
Moreove r , no o t h e r pr inc ip le morpho log ica l 
d i f fe rence is p resen t be tween these t w o f o r m s 
except the mer i of the pos te r io r t h ree pereio-
pods in the va r i e ty a r e a lways m o r e spinous . 
Dr . Chace k ind ly i n f o r m e d us t ha t 354 of his 
H. gibbosus spec imens of the Albatross m a t e -
rials f r o m Phi l ipp ines a r e w i th a series of 
e leva t ion at t he pos t - ros t ra l ca r ina . H. 
gibbosus close resembles H. tricarinatus (see 
C a i m a n 1939 and De M a n 1920) and the shor t 
dactyl i H. lepidus (see De M a n 1920). T h e 
H. gibbosus r epor ted by Alcock (1901) a n d 
George & R a o (1966) a r e w i t h ve ry shor t 
dactyl i (? = / / . lepidus) and also seemed to be 
have a high dorsa l crest . M a y be shor t dactyl i 
is also a va r ie ty of H. gibbosus. A well-
developed append ix mascu l ina is a lways 
present at the endopod of the p leopod II in 
males. Moreove r , Pa i rs of s u b m e d i a n pro jec-
t ions a r e present at the a b d o m i n a l s te rn i tes 
I to III except in ov ige rous f e m a l e s ; w i t h 
the II pair s t rong, a cu t e and c u r v e d i n w a r d s 
in males but weak a n d no t c u r v e d in f ema le s 
( th is d i f fe rence is m o r e d is t inc t w i th speci-
mens exceeded 65 m m but no t well def ined 
in the va r i e ty spec imens) . F u r t h e r m o r e , t he 
r o s t r u m in m a t u r e males is m o d e r a t e up-
t u r n e d whe rea s in f ema le s and youngs it is 
r e m a r k a b l y u p t u r n e d . H. gibbosus is c o m m o n 
and a lways accompan ied w i t h the m o r e nu -
m e r o u s but usua l ly smal le r H. sibogae. T h e 
c o m m o n f o r m is caugh t at 200-400 m dep th 
a long nor th -eas t a n d s o u t h e r n coasts, w h e r e a s 
t he h igh crest f o r m is r a t h e r r a r e a n d on ly 
collected at 300-400 m dep th off no r th -eas t 
T a i w a n . 

Heterocarpus woodmasoni Alcock, 1901 
(PI. I D) 

Heterocarpus Wood-masoni Alcock, 1901—Alcock, 
1901: 108, pi. 51 -fig. 2; De Man, 1920: 156, pi. 
13-fig. 36; Balss, 1925: 286. 

Heterocarpus Wood-Masoni Caiman, 1939: 204. 

Heterocarpus woodmasoni—George & Rao, 1966: 331; 
Kensley, 1972: 50, fig. 23d (key and figure only); 
Holthuis, 1980: 137; Davis & Ward, 1984: fig. 
6 (figure only). 
Materials: 2 $ $ , 62 & 64 m m , 31 Oct 

1984; T o n g - K a n g , P ing -Tong C o u n t y . 
Diagnosis: T w o wel l -developed longi tu-

d ina l ca r inae , pos t - an t enna l ( = p o s t - a n f e n n u l a r 
in De M a n 1920), p resen t a long la tera l cara-
pace. M i d - d o r s u m of a b d o m i n a l te rg i te III 
p roduced in to s t rong hooked spine, d i rec ted 
pos te r io r ly a n d sha rp . 

Coloration: Even ly -p ink- red all over . 
Eyes b rown-b lack and wi th m i n u t e golden 
ref lect ions. 

Distribution: T rop ica l Indo-West-Pacif ic , 
291-640 m d e p t h : A n d a m a n Sea, Kei Islands, 
A r a b i a n Sea, Eas t e rn Af r ica , no r th -wes t 
Aus t ra l i a , Indones ia and T a i w a n . 

Remarks: W i t h respect to the n u m b e r 
of dorso- la te ra l spines presen t o n the te lson 
in this species; De M a n (1920) s ta ted as 4 
pairs, C a i m a n (1939) descr ibed as 2 pai rs 
w h e r e a s G e o r g e & R a o (1966) r epor ted as 5 
pairs . O n the te lson of o u r t w o specimens, 
one bears 4 pa i r s whi le the o the r bears 4 on 
the le f t bu t 5 on t he r ight . M o r e o v e r , the 
te lson a lso bears t w o distal m o v a b l e spines a n d 
they a r e r a t h e r easily to shed off. A l t h o u g h 
this species is r a t h e r n u m e r o u s in Madagasca r 
a n d A u s t r a l i a ( H o l t h u i s 1980, Dav i s & W a r d 
1984), H. woodmasoni is r a r e in T a i w a n e s e 
w a t e r s and on ly col lected off s o u t h e r n T a i w a n 
a t a b o u t 300-400 m dep th of sandy and m u d d y 
b o t t o m s . 

Heterocarpusensifer parvispina De Mail, 1917 
(PI. II A, B) 

(?) (not) Heterocarpus ensifer A. Milne-Edwards, 
1881—Balss, 1914: 37; Yokoya, 1933: 20. 

Heterocarpus ensifer A. M.-Edw. var. parvispina De 
Man, 1917—De Man, 1917: 282; De Man, 1920: 
167, pl. 14-fig. 41. 

(not) H. ensifer A. Milne-Edwards, 1881—Hayashi 
& Miyake, 1969: 74, fig. 6. 
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Plate I 
A. Heterocarpus gibbosus, male 74 mm. 
B. Heterocarpus gibbosus, ovigerous female 93 mm. 
C. Heterocarous gibbosus, femlae 75 mm with high dorsal crest. 
D. Heterocarpus woodmasoni, 64 mm female. 

Plate II 
A. Heterocarpus ensifer parvispina, male 79 mm. 
B. Heterocarpus ensifer parvispina, ovigerous female 74 mm. 
C. Heterocarpus sibogae, male 64 mm with red spot situated at branchio-cardiac region. 
D. Heterocarpus sibogae, ovigerous female 96 mm with red spot situated at lateral of 

III abdominal somite. 
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Materials: 1 8 , 2 $ ? , 49-79 m m , 27 
M a r 1985; 1 8 , 2 ovigenous $ ? , 81.5-90 m m , 
8 M a y 1985; 3 8 8 , 2 ovigenous $ ? , 66-81 
mm, 5 Aug 1985; Ta-Chi , I-Lan C o u n t y . 

1 $ , 62 mm, 20 Apr 1985; Su-Aou, I -Lan 
C o u n t y . 

Diagnosis: R o s t r u m wi th 10-13 dorsal 
teeth and 5-9 (mos t ly 7-8) ven t r a l tee th . 
N u m b e r of pos t - ros t ra l teeth f r o m 4 to 6, 
w i th first t oo th r a the r small and a lways 
placed an t e r i o r to middle of post - ros t ra l 
car ina . Dorso -med ian a reas of a b d o m i n a l 
tergi tes I and II only r u d i m e n t a r y e levated . 
Mid-dorsum of abdomina l tergi tes III and IV 
ca r ina te (but a lso not h ighly e leva ted) and 
produced in to o v e r h a n g i n g spine pos ter ior ly , 
wi th t ha t of IV very s h o r t ; abou t one- th i rd 
(youngs ) to o n e - f o u r t h ( adu l t s ) of tha t of 
III and no t a t t a ined o n e - f o u r t h of fo l lowing 
somi te w h e n a b d o m e n fu l ly s t re tched . Eggs 
n u m e r o u s and spherical , a b o u t 0.4-0.5 m m in 
d iamete r . 

Coloration: Body color r a t h e r c o n s t a n t ; 
s o m e w h a t t r a n s p a r e n t and s ta ined wi th 
o range-p ink . Pereiopods, p leopods and ven t ro -
la tera l sur faces deeper in color . M o u t h par t s 
p ink-red . La te ra l su r faces of a b d o m e n wi th 
t r a n s p a r e n t yel low-green patches. Yel lowish 
spots present at hinges be tween a b d o m i n a l 
somites. I n t e r n a l o rgans inside ca rapace 
visible as ve rmi l ion , ye l low-whi te and some-
t imes also da rk green or da rk blue. Large 
red spots present at b ranch io -ca rd iac region, 
somet imes very p r o m i n e n t . Eyes b lack-brown 
and with golden reflections. Eggs dark green 
and becoming b rown when eye spot present . 

Distribution: Indian Archipe lago, eas tern 
Indian Ocean, T a i w a n and ? Japan (see Re-
m a r k s ) ; abou t 150-521 m dep th . 

Remarks: T h e present subspecies differs 
f r o m the typical f o r m in hav ing the postero-
median o v e r h a n g i n g spine at the abdomina l 
tergi te IV very shor t ( abou t half as long as 
tha t of the III in the typical f o r m as illust-
ra ted by R a t h b u n 1906 and F igue i ra 1957). 
T h e d i s t r ibu t ion of H. ensifer in Indo-West-
Pacific is ques t ionable , Crosn ie r & Fores t 

(1973) and Ho l thu i s (1980) proposed t h a t 
spec imens identif ied as H. ensifer f r o m this 
region be fo re should be r e fe r red to d i f fe ren t 
f o r m s . T h e spec imens of Bate (1888), Alcock 
(1901) and the i l lus t ra t ion of M i y a k e (1982) 
w e r e ac tua l ly H. sibogae, wh i le the ident i ty 
of the spec imens of Balss (1914) and Y o k o y a 
(1933) f r o m J a p a n a r e no t su re but they a r e 
p roper ly belonged to H. sibogae, too. T h e 
H. ensifer r epor ted f r o m eas te rn Ind ian Ocean 
by Hayashi & Miyake (1969) a r e w i t h the 
pos t e ro -med ian o v e r h a n g i n g spine a t t he 
a b d o m i n a l te rg i te IV very shor t and t h e r e f o r e 
it should be assigned to the species. T h e 
sexing of the presen t species is s imi lar to H. 
sibogae. H. ensifer parvispina is usua l ly as-
sociated wi th H. sibogae bu t is u n c o m m o n 
and on ly collected off no r th -eas t coast at 
abou t 150-250 m dep th on sand and m u d d y 
b o t t o m s . 

Heterocarpus sibogae De Man, 1917 
(PI. II C, D ) 

(not) Heterocarpus ensifer A. Milne-Edwards, 1881 — 
Bate, 1888: 638, pi. 12-fig. 4; Alcock, 1901: 107; 
Miyake, 1982: 65, pi. 22-fig. 2. 

(not) Heterocarpus carinatus (Smith, 1882)—Wood-
Mason & Alcock, 1892: 369. 

(?) (not) Heterocarpus ensifer A. Milne-Enwards, 
1881- Balss, 1914: 37; Yokoya, 1933: 20. 

Heterocarpus Sibogae De Man, 1917—De Man, 1917: 
283; De Man, 1920: 169.pl. 14-fig. 42; Caiman, 
1939: 204. 

Heterocarpus sibogae—Balss, 1925: 286; Chang, 1965: 
16, fig. 26; Hanamura, 1979: 176; Holthuis, 
1980: 136; Miyake, 1982: 165, pi. 22-fig. 4; 
Davis & Ward, 1984: fig. 6 (figure only). 
Materials: 6 8 8 , 8 ov ige rous $ $ , 2 

$ $ , 62-100 m m , 3 Feb 1983; 2 8 8 , 4 ovi-
ge rous $ $ , 74-102 m m , 10 Jan 1984; 1 8 , 7 
ov ige rous $ $ , 64-100 m m , 8 May 1985; 2 
ov ige rous $ $ , 1 $ , 65-74 m m , 16 Jun 1985; 
Ta-Chi , I-Lan C o u n t y . 

17 8 8 , 1 ov ige rous $ , 16 $ $ , 4 0 - 8 6 m m , 
20 Apr 1985; Su-Aou, I-Lan C o u n t y . 

2 8 8 , ov ige rous 76.5-86 m m , 31 Oct 
1984; Tong -Kang , P ing-Tong C o u n t y . 
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Diagnosis'. Close resembled I f . ensifer 
parvispina bu t d i f fe rent in : F i r s t pos t - ros t ra l 
t oo th general ly but not a lways placed behind 
middle of pos t - ros t ra l ca r ina . N u m b e r of 
ven t r a l tee th up to 11. M i d - d o r s u m of ab-
domina l tergi tes I and II wi th high and s h a r p 
dorsal car ina , especially e levated at II. Dorsa l 
ca r ina at abdomina l tergi tes III and IV well-
m a r k e d and produced in to long o v e r h a n g i n g 
spine poster ior ly , wi th tha t of IV slightly 
shor te r than tha t of JII and usual ly e x t e n d i n g 
to middle of fo l lowing somi te ( some t imes 
even reach ing somi te VI) when a b d o m e n 
f u l l y s t re tched. Eggs n u m e r o u s and spherical , 
abou t 0.4-0.6 m m in d i ame te r . 

Coloration: Usua l ly s imi lar to H. ensifer 
parvispina bu t w i t h va r i a t i on in posi t ion of 
la tera l red spot, wh ich e i ther occupied 
b ranch io -ca rd iac region or la tera l su r faces of 
a b d o m i n a l somi te III ( la te r m o r e c o m m o n in 
ov igerous f ema le s ) . Subapecial region of 
r o s t r u m somet imes reddish. Ov ige rous f ema le s 
w i th th ree d i f fe ren t color p a t t e r n s : 1) body 
a lmos t w h i t e ; 2) body color as usual , i . e . 
o r ange -p ink ; 3) body color deep, nea r to red. 
Eggs pale green to bea t i fu l b lue ( m o r e com-
m o n ) and such color usua l ly a lso visible 
inside carapace . 

Distribution: Indo-West-Pacif ic , dep th 
150-560 m : Maldives , Indonesia , no r th -wes t 
Aust ra l ia , T a i w a n , Phi l ippines and Japan . 

Remarks: Several spec imens also wi th a 
d e f o r m e d r o s t r u m as repor ted by De Man 
(1920). H. sibogae is a lways confused wi th 
H. ensifer a l t hough H. sibogae is wi th m a r k e d 
dorsal ca r ina at the abdomina l tergi tes I and 
II and f u r t h e r separa ted f r o m H. ensifer 
parvispina by the pos te ro-median o v e r h a n g i n g 
spine at t he a b d o m i n a l te rg i te IV is very 
long. Besides bear ing a wel l -developed ap-
pendix mascu l ina at the endopod of t h e 
pleopod II, t he pair of submed ian p ro j ec t ions 
at t he a b d o m i n a l s t e rn i t e I is wel l -developed 
and cu rved i n w a r d s in males ( m o r e a p p a r e n t 
w i th the increase of size) whe rea s this pair is 
r a t h e r weak in females (nea r ly absent when 

exceeded 6 0 m m ) . F u r t h e r m o r e , in slight 
degree the sex can also be judged f r o m the 
ou t l i ne of the ven t r a l m a r g i n s of the a n t e r i o r 
t h r ee a b d o m i n a l p leura as in Oplophorus 
species (Chace 1940, 1947, Hayash i & M i y a k e 
1969, C h a n & Yu in press) . H. sibogae has 
been used as a sea-food in T a i w a n f o r at 
least 20 years ( C h a n g 1965). As in N. W. 
Aus t ra l i a (Dav i s & W a r d 1984), H. sibogae 
is a usua l by-catch of the deep-sea penaeo id 
p r a w n and Metanephrops lobs ters t r a w l i n g 
a long t h e nor th -eas t and s o u t h e r n coasts . 
T h e o c c u r r e n c e of the presen t species is f r o m 
150-400 m depth but usua l ly at 150-250 m 
dep th b u t usua l ly a t 150-250 m dep th . T h e 
largest spec imen obse rved was an ov ige rous 
f ema le s of a b o u t 130 m m body length, a n d 
some spec imens we re f o u n d w i t h bopyr id 
pa ras i t e in t he b r anch ia l c h a m b e r . Th i s spe-
cies is no t as w e l c o m e as H. gibbosus in t he 
m a r k e t f o r its sp inous ou t l i ne a n d t h e h a r d 
i n t e g u m e n t , a n d t h e r e f o r e has a lower pr ice 
t h a n H. gibbosus. 

Acknowledgement: We wish to t h a n k Dr . 
F . A. Chace , J r . of t he S m i t h s o n i a n Ins t i tu -
t ion, Wash ing ton , D. C., U. S. A., f o r p rov id ing 
i n f o r m a t i o n on the Heterocarpus gibbosus 
spec imens of the Albatross mate r ia l s . 
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