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Biology of the mud shrimp Austinogebia narutensis (Sakai 1986)

(Crustacea: Decapoda: Thalassinidea: Upogebiidae) in Penghu
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Abstract

The mud shrimp Austinogebia narutensis, also known as “He-Gao” or “Gao-A”, is a commercial
species in Penghu. This is a study of the biology and habitat of A. narutensis, and is intended to serve as a
reference for relevant resources management and conservation in the future. The maximal carapace
lengths (CL) of the species were 19.49 mm and 21.07 mm for female and male, respectively; while the
body lengths (BL) were 66.38 mm and 67.61 mm for female and male, respectively. Adult males showed
sexual dimorphism, including in both stout and slender chela. Results also showed high linear correlation
in CL, BL and PwPI, as well as curvilinear correlation in CL, BW and PIW in female, and stout and
slender chela in male.  The minimal sexual maturity of female were 12.61mm and 40.07mm in CL and
BL, respectively. Ovarian index (Ol) revealed a decreasing trend in the breeding season beginning in
November followed by an exponential growth in April the next year after the breeding season ended. The
species’ caves were at approximately 15 m and high density of caves occurred at 250m (232 ind/m?) from
the coast. The caves were Y-shaped while their main structures were U-shaped (U-part) and shaft-shaped
(S-part), with their secondary structures containing a turning chamber (tc) and side branch (br). The caves
were deeper and the width of the orifices were narrower in the summer.  With a lifespan of over two
year, Austinogebia narutensis have ovaries that mature all year round, thus the species is considered a

multi-spawning species.
BRSEER B0 ~ BLgtihel ~ BRIRIREL - YRR
Key words: Penghu, Austinogebia, Upogebiidae, Biology

W HHA - 2007 £ 01 H 03 H e HER - 2017 05 A 16 H

Received: January 03, 2017 Accepted: May 16, 2017
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1988) A 5% 53 M s FEEUT » 7EAH RIS Y &
Z RS E ~ D R D R EEE AR
L LR AR A K o [P B SR B[R] 7 S R XA
Lithodes ferox it i — kA » HEREHEAY LM
BEEURIR » O AERER AR ZE R AT
A AR (Abellé and Macpherson 1992) » 58

& P R v 2 R R B R R SR R RE = 0 I
b fEAERE B R LR R PTEL (Asakura
1987; Christy 1987) o Mt n] RE2 K B A Gl 1T
B o WEVERERURER (AU RE SR o 11 R MR {1E
e L BB A )/ (Griffiths and Blaine
1988) °

T~ BRI 2R
(—) YayrER

TP ~ H R R BE S L s it e A i
SEHARY  EERBEIN 1 (Sastry 1983) © A5 ZH
— MR P BRI TR HA T A o AT S A 3
rh¥fg bz BV Upogebia pusilla #u DM H &
£ 3 A 10 AfEHIE (Dworschak 1988) - £
SR EBMIG U. pugettensis HoDNER Il 2
£ 1 AR 2 AR (Macginitie 1930) » 15[
PR SR A — A U — 2K AR
RAITERK AR 2] » R 5800 SRR AR 21°C LA
T IR AR TRIN - (EEABREWER > T
SRIBLSRRAE 22°C LLE » fIIE R o SR T AT
FEAE 4 FOHIE R RS Il A 5% B g
R RIBLASFEA Y58 SR ELE 20°CLAT -
M 2 A7 2 REREEEARAIHIN A (39%~50%)
IR 1~ 2 H AR BGRIR TS 14-16°C Z [RIHE
T 5 S ) R DM B AU (E 15-21°C Z ] © I
O o TERRTI YN % S AT A NI AEAE »
46 1 2K HA D S /) B M e /) 2 i A R
& o HEHIE TREE 2 Rt o

(Z) TRINBR IR

R RS - Mk LRk
g2 LU AE RGO .2 3 & T A » HerTER N
L ISz A A A S 3 L Y A B g
1L BA (Giesel 1976) © Hi#& RAGH0 » HE R
49.04-64.04mm 1 #0 (B A - H U0 S
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938-8602 i Z[H] o FA T e A PN B 2 i [A] 72 52
EERIIRIA » HEI o] RE K BE 2% RSN © (F
PRESEBIE R - S INHENR v] 6 CLZE DM@ - EEL
M P R H PIRE o O ELECAN A | R
W BRI R A M o Bt o PRy
B A FIRIAIR EIRID —FE > (ERIRIP
B AR AT RE MR ST AT COETTRE AT R o Y
R ER ) IR A BRI D 2 B G 5 AR 5
RGP AT RE RISELL ORI F R 22 T S Rl
il I B IR 1T B B SRR D o BR T e
(P HE AU R/ NI > AN [ e KR H I S B R K
/INFIS e 37 e O B © WS ] ERL it i
KBIRIIEFS 0.55mmx0.54mm ~ R JPIKE
B 0.61mmx0.58mm ~ B 5 0% 1L 5P &K &
0.72mmx0.62mm » HIFWF IS IUM - LR
BRI ) R SR AR IR A5 1.07mmx1.00mm >
RIS A 1.18mmx1.12mm » B L Onig
£ 1.36mmx1.21mm > HYPWHHE I o 1R45
FR(1995)¥5 Hi » Wl RRAIINEZ ~ IR N K
BAARRINAAE — M Ie 28w o (HH
SRS SRR > WS P BRIk W g K i 35 £ LR
Bt | > FHEHRIVE RIS MR BT
PR AORE AR - (H Y PR T AR n] e SE R L
WERGEIEL 5 o

=~ IREFR 2 BT
(—) |

A B IERA n S an e S o K
B4 AR &5 dn AR A E R o (91 0] s i A}
(Family Upogebiidae) -1 U. puilla 7E£1TE A
B AR N R DAEE =L > HHESHE
i R MER] S N - R EHATFTE B
Upogebiidae it & 1 3% v I|x K& Y — &
(Dworschak 1988) ° [ Tucker (1930) #I
Popovici (1940) 7% AYSHE 53 i vh o9 Bl 3 2

BN 2 MRS P LA i i A W R 5

U. pusilla » L Gustafson (1934) fF52 U.
deltaura 95 HEan B —4F o FHIHHE
J& > vk e RRIT) 55 i Callianassa filholi {55
Al ¥ DY 4E 2 A (Dworschak 1988; Devine
1966) ° C. australiensis (Hailstone and
Stephenson 1961) #[1 C. kraussi (Forbes 1977)
/DY RIE & =4 > 1fif C. californiensis .2 55
mE B AE 4,2 A (Dworschak 1988) © Afff
FUEITHEF A S AR A I (R EZY 11
AT 4 ARG RE A S B »
HANE R ESRZE —E E] 10 A A IR TR
S AT SR H BN FUARE - e HI R
Do 14t > FiIFH Peterson method 234 A 177
R B AEAR 2 A5 ST S B > ROl AR 11-4
2% mp Svisal (& 19A, B) » ARG A5
BRI e B TG P T IS T HE T > m e B8 b 2R EER)
KA BRI B - {E BT ORI JEC AR Y ik i
TR | > SRR SRR e LU R L BREM o DRI A
5-7 H ([l 19C)KF » T HER Sz i ai = 24 Z)
SR AT > ]S AR A /AL #E 0
A o HHl& 19D nTBHRES PGB MR R » TRk
BEATHREER: — E IR & o #5 & DAL BEHEN »
WES P BRI W YY) 22 fyy 22 /0 RT3 A > ELRRIR
1|3 i A 1 1% B ] P ST (Bl R
TR0 > UAS SR B | SR AT Z b =5 dn
KEEE -

(Z) Mt E)

AR b M EZ BRI R IR
AEREHRRER 1B S, o IERErR DAMEPE (RIS 5 20 B
BHAEE AR ERI B S - TEEF 2 RO B L
SLAIR 7R > DIAGETT B e B IR o =i
R Z P L R BRI > 2 ORI W A T Bl e 24
IR IRZE ~ SRR TSRS (Abelld
and Macpherson 1992)-#R#5 Dworschak (1987a)
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{E AR = (B AR R R AT AR U, pusilla
eI - HAE LRSI o (EAE LR
TR AIME ~ et s 1.1 B
AR 2 B L b K - {(HE R
PAHAHERE U RE & PR FE o Tucker (1930)1E
#152 U, pusilla BIRRFIR S IME ~ THMRA 1%
FORS 302 o 1 A SR SR P e A 4 o
Devine (1966) #FI{iEHIEREHY C. filholi M ~
TSRS 102 MsB LIRS 101 8%
(1993)fi5 A EARFL b+ 1& H W MERE I LE A B
101 AW ERERAEA T » K5 R EHRIE
P B R P B B LU KRS 10 10 TR — AR
B HRgMEL -

(2) BIVERFERY

TR SBERET | sl E A e R 21
A Hog—REN » MERZAEnIREE A
Yy A T AR B - HAT 2 KE
I o {E P i e AR AN (R A R 1 52 > RIS [R] —
AR YRR 1Y B s HAth 3 2 IR i B
W EHATAE (Emmerson 1985) © 4l ik
9 U. pusilla B/ | AR ARSI 533 AS [
RAOAHEE - Ho iR AFZ Grado K&
Staranzano %/ MEIEREHE R 2 A1 36mm
K 34mm > F/NVEIVERERERE R Grado £
34mm » A s kEIR PURE Roving iR/ M
YIERE RS RIS 26mm - fv )V JHELAY (EHE 5
R 25mm © U. pusilla FESEHS REE 17mm KE
FORG BRI AS BN m] e o i R AU R AU A
i (REIRAY 3cmm)KEHAY R & 15 Z K
H 1 W 2K f9 4 (Dworschak 1988) ° Tucker
(1930)(F FHARERER Fh Z53 » RS AT 7mm Ff
SBIA ARG - MRS RIES] 10mm R 2 B0 5
B RIFIRE IR AR AI RS - EfR AP
15mm REE EEPER B B8 7Y © ARAFFERI AR

TER AN 5% B AR USRI T e A i A1 > 33
Hofg/ VRS RS 2 Sl F R 12.61mm ~ f
R 40.07mm > HASAUSE L [ ultith chyRpr g
WK > {HRSE Ao BRI ) o T RFEERG K [ 4
8 H N E o ik IR LLES — 40 R S
AHELT AT o SRTRHEIRES — 2 R 2 1M » i
HEE Y B RBHA NSl 3 RISK A MR 77 2 X 45
SRBE R IE NG R 14.07mm 23k BERHR > i
FERT IS 14.07mm 58 525 HEER 1) de /)P i A e
B o AL AW INHFEE(OI ) >

1SRN NS MR H R E - (HEBRGEZER]
Z MG IR I H A 2B AR o LUk LAY
3 A B 18 S HH i — 1A e 2 A S IR B T
J&& o T (EBE FH R A IR — 5 o R

TESI TN HLFR BT I > AWFFeHIR a8 5
2 — BN 5L E (OwW) FIBE M F & (CL) 2 b
[(UPEL B /BE MG FF = 3) x10°)° 55— fs DN B (Ow)
FIHE B (BW). L LU (U ELE/HE Ex100%) © 5
ST ERAS RN - Y15 5 B OE g R R TR B R A
Ol fiEif% 7.27 » TN B BLHE & (£ A8 ZRAT Ol

MERAIEE 12,51 o #8 L 3dbhs SR B E P S b A s
FEI » FERNHE Z M S B K Sk S T
FRIGR o LI R 5E AR nT B2 HEMR AT DN L
FlGEE A B R IR - nTHE R LA R R R
ASHELTIR AR » SR #E AR ARG e vEny
72 [N 2 AN IR 5% B TR R IR o (R AT 72
BT ~ SRR BE N P R B E 2 BAGR BN
TEH R SE R R AGE PR DAMEER (I8 o A
HHEFE o

Y ~ AREE M RET
(—) BERF

RSV EN T UEEAEYIN T RIEEY
W7 AR FE RIS IR PR 7 R
el FEE NS BB e A e 5 B o G
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B 755~ 6 AURIMERNZERT 7-10 ARG
WEIKZ - A FIRERNEE 52.9-238.9 mm
ZE o HERr 114 A2 AR ITE
8.3-19.5 mm » L [H 0 HA B 0ES P L e e 1) 5
F(11-4 A)FEFF o BLOL > AR ERR S Pl
(K EEFEAE 33-37%0 » B35 £ BRI R ] A=
TG 1 5 () 16-37.5%0) MKV 75 o MESRIE
T DA RE WS P L ittt £ Sk B P e » {HLAE
S AR RS A A AR S AR A i KT e 9 T o G
WAL KA BRI nTRE A B IR = W Y
TAIGES o A > AR BRI (L L T[4
(11-4 A > 1 AR SEIE) » BIRIRREER 21°C (11
)RR » 1 B RIS 58 20°C (BR4E 4 F)
7 IR GEZRAL TR o (KL ER bt SRS - AHE
BB ERTE KR AR 15-21°C © SRTARIEAK
(1995)¥5H » & F BRUEIERBIE= 5 1-10 A (5
A B mileg) » H SRR 24-27°C > #
WA AT ZER F 1y A5 218 > {H P BRI
i [ AE A 722 52 - B fr B g 2 BRE KR
BCAT AR AR S o MR FH 2B o34 > ASAE
W25 M A LkE 23-34 FE[H](Sakai 1986) ° E R
VR 125 73 (2 ALk 12-24 FEREI(Ngoc-Ho
and Chan 1992) » {0 & HiAFE M i ) 1
TEY)RE » 1 55 GRSk Wit H e i e 2 PR )
fifi o

(2) BRI

Dworschak (1987b) #&HEH &R I8 H
HITFH AR A BB R R B B 1 733 » SR Tl
RIrRig 35 AR 8 (Genus Callianassa) . 17U
FEB S e OB Callianassa YRR &+
Sy RIS o TTdg ik B (Genus Upogebia) iR /<
i e RN 5 B > L) Bk A AR - IR
FEH 8 A DR OB SRS o HAlH
Vaugelas (1990)4 2 &NtrhiEH U. pussila A

BN 2 MRS P LA i i A W R 5

W S 87 F/m? ~ F§FERY U. africana 5
10-150 J&/m? » JLERHY U. deltaura £% 50-100 &
/m? > U. litoralis #x/=5 416 F&/m? (Vaugelas
1990) ° U. deltaura £ 250 J&/m* (Tunberg
1986) » E & ELIRI) RS E A 149 B
Im? o B SRS > Fo AR e R 1 22 s L
FEAO (HE I AT HAME > B2 Tunberg (1986)
1 Wanless et al. (1988) FirHeZI| itk kEr i
MG ER BT o (EAE A B REBtE HH
KERITHERE o AFFCESTRAEL I - AR
TR 232 RBim? s AR - B4t 18
£ 713 it 0 45 B ik BT 11 2 i e R
Bl PSSR (11-4 B)&EERRSE » B
PO A 2 B N BGR > TR HEH]
LY S A TS A2 147 205 4 S M I Y /K ) 55 28 171 4
B AR o SRTMBEE AR - #EE 2
SKATHE B AT (AR L ~ [EDEREE) > iR
1A b L S {18 B T e R il b ~ R A
1% o BIVAHGEEEL - AR RS T E T
FRARAT A 2K GERY 50em ERR - {1y n] S IR K
TR A S B IR 7 > T 17 B £%(2010) §F
SR A REER AR EIRE - IR B
VRESSOKGERT Bm TS (i e 5% S P B g g )
7R Frii MR © (RIBL > AREFSR R
W AR T PRSI » ISR
W R A R A 7 o AT KA
AR HEI > M T e R B e K&
BB IERTR /< o SRR R A ERRHE T RE R A
B IE T B ik g ) T 4= RE[EL {7 1 (Ecological
niche) * B {FRETE L E A HE IR = -

(=) FRERE

FEAMFFCRERTR R R > (£H —(EH
A 3 ERE A EE U RIS » H R s R ERH
B U TS - B — i LR P M BT R 2
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(Dworschak 1983 : Nickell and Atkinson 1995)
FHE] < 1 U BLEA S RE R > 5
B M TS B R > 6 ek e e
(RN EL 5 | KL AR > PSS — (R 1k
o #E DU & oK HR Ry B8 97 ) (Nickell and
Atkinson 1995; Coelho et al. 2000) © B it & 1
TR GEEHER: 2 ER B g RE » IR
{ELHE )52 b B (oK e i i 5E ELA AR fig
F#(Vaugelas et al. 1986) o AWFFETEETIZHR
57 > JR ] S H T BE R B 2R - HLERIR TOhay
VOIS ERREEE A o [ S-part FEIEFEEIE M T
e > — i 38 P FH AR Sl 5 R P e e e
7E A B L5 ARl 00 3% Jigf B A A U T E S B
H e[S A ST IR AR R A IR 2 E
B A R B T A8 - BV T s Y i ol
HAR » AR (R IR EEAE 20°C LA ) HOGE
KIHRAEE R R EE » IR shaft
BRI T ZE (R » FIAE 30cm BT A] 58 gk
WS 5 1 E RIS 27°C) 2 KK
K72 BTG5 R =i s B » BRI shaft
BRI N AT » KHKILE 50cm g A REREH
WER i R {161 o AH B 12 P (1995) Y 26 £ BRI ik
W > A TR TE 78-100em » AHIFSE 27T
FEE R R o HEM L AT REJR R @ AR [m VD IR
{# 50cm A5 » S ERBEZ B ARE S £ R 1k
A WU AR e S DL P AR A ) N A2 o
O > ASTHFE 2 R FR A R e 2 Il RIS
iE Lot B AR R AT B E A o
IR - F R LB T R B o
ATFFCEL » Wi = B BRI AR
TR i == Y B A2 o (I SCTERS S |
Ih BE A 7% 5k 2 I F (Nickell and Atkinson
1995) » [fii Coelhe et al. (2000) 7£= A%
2 U. omissa B 15— IS TR 1 5
—{EHH S A St R IR R R B -

R IanT (A (= WA+ ko e 1 2 i G
A {EYRETR BT A A HRAE Astall et al.
(1997) f&H > U. deltaula 5z U. stellata € {£{H]
SCHET TR > MR SRR S AN SRR < A
e A o B 3 (SRR T - I
B GR E Al AE 25 F BRLt B F 3R] ke
B o AR R AR ol R A A o
$2(2009) GRS E > 35 Fr UG O R A6 P ]
IRy S A2 — (RGN U BVEE - §9 —5B% X
HER 5 — R T - i A Z 3 T HIE R R 1%
BHE o BB RERREAEAS = {3 A9BSR
& By HEVE(F BB RS P S R o IE IR SR R
7 o AT P B RS B e R 1
TR o BEA: > AR R s H g — &
NES P BELUE Gt ER - O] L HE W AR R M 3 2 T 1 —
{IERTR XA g —(E R RE A -

(M) 1TREZ

WES [ BEL et el Wi PO £ B 5 X E B A A IR
2 (B Jh B 5 /K T e BT D R I
FA AR 1% Rk iR B o TEEF M TR EgE -
R i B T R P RS B R R AR 1R~ R
i - BAEBARER s o TEENEZR S - £
TR L T2 > e e 8 905 IR A 7 3
% BiRIFAE AT A K E) o R
[ o 0 3 A T 2 1 - 2 B A TR Bl A
$H o AHELHS U. deltaura REPEBIES A » BRI
HELAE TR, > St RIS AV A 8 > e
eSS R E T (Tunberg 1986)© & A K [
1% » ek I AGHR FH 25 R Bl G 12 1 o e e
o WMiEEE G ZIR )T

5~ BEREE
TS U P B it e A 2 SR
BEIHS H A e 218 (Sakai, 1986) » [ffi 77 ==& 1|
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F B o IR RS AN ST 3 A 5
T TERR IR 6.25 A HE (R ~ B4 250m)
MIREEIA > IR A 232 B /m? o AR
G2 e et o Y 7 174 55 L i g 3
(149 J2/m?) » WS P BELIB, 13657 15 PR v sl 2
HREAREE -

SRTI R IR (T e 8 - B0 nTRE & R
S NS P B R B R, o AT R K R
b ~ AR COITER BRI SR T2 M T3 » #in]
RE S Rk ZE 25U (Groin effect) » T U TR
Vo > SELESONES F'T BRL U  E S2K  JHE 1 TE R AR b A
17 o SR EBESRIBEEIEE o TR EE
VIS RS Bl TS - TG TR OR EENT - L
P ELIE S A E TG A > (H (LR AN Bl
iy -5 & o 3R E S R M IO A% 3
HIEE o AT I A IR - FOHE R
ED B T2 i > R E ARGV R
1Th#I% » HREHEHHEE A - RIESF
K HELENT ~ ERESRIVE ST - HEED
A HBRAD ZBUGR o T 85 AR K R
IEEREZNEE M EASEE L PG 2 EH %
BT IARBEA - TR H i o [ i s T W
FRVRHS, > BSOS 5 B SRWR Bf  E
BRI TIE 2 — © B4 F R BT BT E LR
K S BEFEY)SE » TRE(EMAMIRT Y A REEREE 5%
Ao > thn] RE BRI P BRI Bt AR E
T o [RIBL > TEERCR KRB B dr sz Y
SR EATE RN R IR ERESETEE)
FH PR BT 2 o i M i e 8 BB 5 T 7 A B
AT LA o 55— 7710 » S5 e BRI 4
ZIBE » A IREEE RO BLR > (K AT
Jeaa Ll N IHE B AT BT - () AR ki
TP RHIE ~ (2) BRI IR EME T — BRI B A
H ~ Q)Y ARWIRTREL H &5 I HRHH ~ (4)&IE S
5 ~ (5) 5% byt =X R 0 oK S 2 4l it Sl O T 17T

BN 2 MRS P LA i i A W R 5

> @)HFEAE dem LU NS T RIS ML 11
PRI o TELAE LR IR T RS - AR IR AN
(50 YRS S A B - AR A A
3O~ R LA RETE FEANE Y BB GBS DALY
WINER RS AE ETF N  -

71 SRR

JIHETT © 1998 o B Ml IR PR 5 1k R IR
FERIERY 528 K PR TR 29T » RANL R
TR BRI R SC T iE 13w S - 83 H ©

BB SE ~ S5EAE © 2010 o RRHE0ER  BRLE
Bl A REAIER o KEAEEA © 29:13-14 -

PRIV © 1995 o &2 Fridt it (FEHEIERAR) <
A WVERRISE o BN G EREE BRI CE R 22
PeRTiE B Em S - 79 H °

FRIELEE © 2004 SR Ik IR <~ 53 K8 B oy AT i
e o BN G R BRI A W) B R R
ERRFE SRR T B2 AT5R 3L - 203 H ©

HEFE L 0 1993 o FHERENPIER  RIE2HRH: - AL
A e 1103 H °

AR © 2009 © IR LI RREAEI T 2 gtk ik
Austinogebia edulis (Ngoc-Ho and Chan,
1992)giEEHl ~ 17 5 Bl AR RE 2 F5E - BT B
Y VI R BV A WA 9 P R B AT G
X170 H °
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Fig. 1. Collection sites of Austinogebia narutensis in Penghu.
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Fig. 3. Body measurements in Austinogebia narutensis. CL, carapace length; BL, body length; PwPI,
propodus width of pereiopod I; (A), pereiopod | of stout chela male; (B), pereiopod | of slender chela
male; (C) pereiopod | of female.
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Fig. 4. Cave structure of Austinogebia narutensis, include U-part, S-part, turning chamber (tc) and side
branch (br).
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