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Identification Manual for Larvae of Commercially Important Crabs in Japan. 

I. Practical Techniques for Observation in Identification of Larvae 

Kooichi Konishi*° and Norikazu Shikatani*z> 

In identification of the larvae of commercially important crabs, technical knowledge for 

larval identification is very poor in Japan. This paper aims to give practical techniques for 

observation in larvae of decapod crustaceans, i. e. fixation, dissection, optical observation, 

and identification. These techniques, which are easy and useful, facilitate both observation 

and identification of crab's larvae. Annotated list of basic equipments for dissection and 

observation and basic identification procedure in higher taxonomic level, classes and in-

fraorders, are also given. 
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J)mZ>frK£tLT^"'&o £ b ( c , t f f i * - g i : M L T B , iai££T©M^o^THS>a>©fEft t>** 

•$$^£f f l©41( f f l f f l£©©S*T- * i L T f i g T ' * 5 u £ l i t 6 iT?t>ttl\, H & n f c S « 

o i ^ t > H P ! © 5 r ^ # ^ ^ ^ | n I ^ t t S f e T l | L ^ © ^ S t t - C ; S » § 0 M&fg-t?IS4 > * - * • * h ± - e 

Mf^m^Smt L t t O M f i ! t t | l S S / X r A * i f ^ & f t ^ - 3 * S 4 i (0 | : T ' J i f - * - « - x f&ft *" 

^-7°1995), EH^®T-(i7fegfl%T-*5o ££>(-, MW7y>? \>y<Dm%.®fctt><DffligMi*t>& 

^0 £©-#•?, j»ttt^fM*^si-ts^ffifl«ii^^j£i^.©fft©#afca*&nT^*o **£*>•& 
MSTi iT-y - ' JO^^^^ iCo^T^-SSJS^Wff lL /cS^^ (SH 1995, MS|5b 1997), ES 
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mmr- a 4 * x t-m©^ffl^^T-D N A v - * - *?\\m L /;#]£©«*ysiJStf&tfMfs* n o o & s 
ca#& i997)0 t*»Ltt**&, cnfeffl^sas^fioftSBt?**). s m t ^ - e © ^ ^ ^ ; : 

/J^ft 1963, *«.«iffl 1976), +M¥j&M®tiL<»nmwmm&.m^^Tm'<tzXffite& 
tA^'girt?**), c©c£ te^£ f f9 i c* fc^T©*£ t t»*£^T^ .5o c©S:R*»* 

C C T g - 5 * - S i I i , +W?^S©4]T-feSST@ (Infraorder Brachyura) KmtZb® 
Zfettf, MW\^ltzfii^9 7'*Jf-te£'<Dfi -MOMMTFB (Infraorder Anomura) fe^a6/c0 

LTOSo *STftt, **Ui;:i8ft©HS£tilfK&. £ b f ^ K ± © K # l ^ ^ 0 | I | 5 S £ l ; : o ^ 
TfHLfco 

1. {^K^tttt • U X 

' ib ' i l 'o a t , a£©^ffWtttt©*t£tt0.5~10mm©|SHrt-e, »fflttlBS!l©fc*!)fflffl 
S i a i ^ i S S f i ' i S o *©«l&JC^>^TBJBlf[lc«@Lfc** C^B 1985, 1997), * « T - « S 

NUMO 
1) M M : a -T^a y T f f i B ^ - ' v h ; W t t & f t 4 » B o * f f © ^ t i S T - ! i * > 5 l i ^ t l ) 

**r£ < T HJJ 5 u fc ©**jg L x u «o *fi©«i-eaie*iis <n&t fflR&KM itzio, m.^wm 

•So 

[gjun 
D w*sst (HIA) :«i4©iB3!n?ttsstta^©—3-e*s0 miR©-*w»sijEtt#§#*<T 

» < £ w ; : 0 \ , 9J»)**5lMiS**2mnigK©1t$*ffiiLTffl^, S i t t i K O W m e 
ttL £##&<-\, I » i : o ^ t « , Sift- (flh&gft&W&ttS) o f t W i « t g 0 . 1 ~ 
0.2mmfflfeO*iS^o ? > ?Zr yftZmaatEM (M& 1988) i J ^ H t M I S i a ^ b t 
fc t> ©*ffl ^ 5 *\ J/:xfyi/x©ft£tt©£##*#1itJ;:«*ifcttf-^-*WtfT8fiIff 
*o^i:LTf^ffl t>-oO^iiT-afeSo tztzL, ffl< LJi^Tif-K^fc <$>* =*->***£< ft S i 
ftMt>il¥<KS0 ttamfrZ>5'~8mmtot<Dliifc\l^tl\ §t*il»?£©5te»;:Jf fr £ £ (i, 
ftH^fctt*^ *< ^.[Hli^^J;-5(ott©*S*^lmmgSitfticfttfT^t>*-e#o<M5!6\ 
WraSc»9Jt?a6<H^-r*o *fc. /hUof-tf-f y^7ffi-?#f£«i^<9#fe;fe<5o 6*SfT# 
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G : * ' < - ^ 7 X , H : ^ 7 - f K^5X, I : iffi±, J : X ̂  U *-;<•! 7 >V, 
K : V - T -< y fM., L : ? O D ^ H F (Microslides™)0 

h©fc© (H2A) i5feJS«-^jtt(cffl!ffcfe® (H2B) ZmMtZo CCDftk!-, i l O X f V l / 
Xlg-C-fPofc^-^ (H2C) ^ , S^imm£lTffl#f-ffl5feffi*—^|S]^bWgLT^-'f 7^ fc Jn 
IL/cfcffl (H2D) ^ f f l t bW^f f l ^S i^ i jT iSo t f c g * L f c ' < 7 7 ^ vT 'vy^ t f f i i c f t 

2) j f e a e v t t v I- (BIB) :fflm«^ffl®, 5fc**ffilffl©k©*&gK£i;T<*t>{;:5te£fflEL 



16 mm m 2m mm 

B D 

r O 

02 . #j£©8?£]Jlcffl^3#ffiff-©?-"f 7°0 

A : X h U- V, B : y •> ?, C : ^ - 7 " , D : T H ' 7 0 

ffl&MSmiai, 3->©lgoMHT-fPt>nTO-5«*tlt°y-te.y b (HlC) jWgfijT?**,, 
3) »ffl$&J8fc ( S 1 D) : |g*4ffl©? x -y * ;u • v f * n ^ E J S f Z J * * X h n t f x * • v>f 7 

4) 5£5 ( 0 1 E) : f y - b y h ^ M f f f L t $ ? > t 5 © i : f f l V \ i¥Eli§Mffl®/M!l0 5EE 
O^f ;UX f- - v ) i s i l > ^ t O 0 

5) X7-f K^77 091 H) :»i±tO»)BcLSi**$ffi-e****, J5t»-e*|;WSgf*©fe©©^" 

6) ti/t-CfyX ( S I G) : A £ £ £ L T I i 1 8 m m f t © f e f f l * s B ^ t ^ o 
7) B a i f x , h (H 1 F) : H P S * * 1 ~ 5 mm i f f f l f t l S i f f l f t L, t£*4©*;§ $ t-JE U 

r f f i i ^ J J -So ffiff©t°^y h©7fcffi£aSfcg©Jfr-ciiZJ»rU H)ft£«-3tttt^fc«>lc|iBn8B© 
| ^ » ' - i - - i ; J ; o T A < t ^ „ S M ^ f t H K ^ a -5 ic t i S S f c # 5 x f f f 7 • v f- ^ - 7*£;Un 
I L T U ^ o i f i t - l i , ^ f tT - f f lX^ 'L^ - r^ , S ^ © v ^ ^ n t°-;-y hfflf-'y7°fe^OTth*§o 

8) S#H-m:MglJB#|-|SS*AtLTfe< iffl-p. j t & 6 c m f t © J I $ f f l f e 0 # & l ! ) # & < T $ U 
•̂ -r̂ o £fcc©@ift©fci6tcfitaT^;i3iftci^nfcv-x^ ŷ --> + -u (mfontii 
HIK) Kt'bmmr-z&o cnifrmitiis, gio-o^x^-f K^7xt'fe+^*50 

9) &:$& (H1J) : 10~20m£ ^ S © X 7 D ^ - ^ M T ^ 0 fc D P t e l A l ^ ^ t W o t t i L A 

ftic^Uo 3 m « g I © / M * ' J -fa f i / y S f ^ [̂ J : PP-y-y 7 ° ^ ^ , V ; H A K ] &£"*>, M 

i : f - 7^'§MlTi2A&*£0-T?{IfiJ-e<fc"5o 
[KftflQ 
1) ->Ll i l> (DDS (= Dimethyldichlorosilane) : 2 ~ 5 % © f J ' ^ T H ^ { b K ^ t / ; ( i 7 n a * 
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3) /N-fl/TK V : Effrf t lTffl^Sffl^gt H ' „ M ^ i C ^ T J *'>V ^, K K ^ ?'*->"7 ^ £ 

< @5i$n, ffi^hmwitLvt^ao-n-mm • mmtm^*s0 
5) x * / - ; i , : B £ & © # ; g f l l - e , 70-80%Kftf?LTfflV^«o 
6) ^ ? U V ^ - : K S f f l * f e K f f l ^ - 5 o 
7) * » f t * ' J 9 A (KOH) : f f l«oai8 ' fb teai i :4~10%©JiK7?f f l^ao 
8) Jfe±: ^ - ^ 5 X ^ 7 ^ K^7X©Miggi5<Z>fc&, a#Ftttt±<fc 5 ^ ( i n" ̂ *£±£ H? 

2. a a t « s 

£ S t t 4 £ , ?ffi**IE&*»<iStt«T-C ,a^Ji:<v»ii^«)*S0 &fc&&;&>&gB#|gi|£IL;fcfc© 

@Ste3~5%©cfJtt*;uviJ >**—WtTClbZ>ft, 50%xf-uy^-iJ rj-;i/jgjft (Williamson 
and Russel 1965) i f f i i L T t l l ' , fi»!ffi#0i#£«, * ^ v >J y-CTOSftteltfoK-ee^^, 

5o S f f l « S ^ H i ^ ^ t 5 i i ^ , g* )S©*t t§H* J f - t ^ f tS , r t t 4<^ -v*> ' ^A*)©*^J&* 

^ * ) S ! c « g * # - t , » H « 3 r ^ ^ f l H ^ © f ' - ^ * » * - c l 5 A L f c « M - « - A n S o ISHSKJE© 

3. m m SB tt 

fig#:0S*#:*j*gl3 c , * - £ © - / X T : 8 J £ (zoea) ®-ASW&#:ftlJ£A£ £ fflttX|i]S|3{&£EI 4 
i B 6 i ; , £fc±£t t t tJHR©#»£Sfc*BI5i ; :^- 0 

ii-mth&iur*--fc't(DsMMtpoftMim*t?*-S©T, #J£®A£*©SHiittsttai* 
&«>&—StlT^tt^o M^iiBSffi ( t fct iaBS) ffiJfcifrksBilEP&i^T'fflEPft (carapace 
length), * « ^ t e ^ f i (total carapace length) £ L T^Sftdgfr & ITWSfciS£ T?©Wlfflg 
(rostral-dorsal spine distance) ^st iff l^o HKOff-f l ' JTfi^^©^*^*^ Jf-t"^*s, $ | g # 
Jfnfc<9ft^ofc(3 L r ^ S i i - ^ i c t i ^ ^ . ^ V ^ t/cEpifg (carapace width) C l o ^ T t i , @^ 
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W W W 

0 3. + » ¥ « i f f l - i K ( * « i j * ^ t « s i a . 

[ftllfe^ (carapace)] 
j\££ : Ef3fi (carapace length (CD), tptg (carapace width (CW)) <fc S ^ ( i i ^ S 

(rostral-dorsal spine distance (RDD)) 
3^J2S : WM ( S H ) (rostral spine, rostrum), "WM (dorsal spine), MM (lateral spine) 

tii' 
£ ! : mm (eye stalk) O^M 

[IM8|ift'JKI£ (cephalothoracic appendages) ] 
H l M f t (antennule, first antenna) : $tW& (aesthetasc) tW& (seta), \HKSK©&§! 

H 2 ttft (antenna, second antenna) : Mffl (protopod), rtKJSS (rudimentary endopod), 

^t-K (SIM") (exopod, antennal scale) 
;£5f (mandible) : tE^MW^, PlfttttSB (incisor process), SSfttSIS (molar process), (Hi 

H (palp) 
3£ 1'MS (maxillule, first maxilla) : F*3)K (endopod), IgffirtS (coxal endite), S f f i r t ^ 

(basial endite, basal endite), fl-K^; (exopodal seta) ©W3& 

^ 2 /MI (maxilla, second maxilla) : ftR, JfilfirtK, Xfifift^, H f t K (scaphognathite) 
m 1 ^ P (first maxilliped) : l&ffi (coxa), £gjS (basis), rtfi, fl.& 
31 2 fgp (second maxilliped) : ± ( c | ^ l; 
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114. X V - f i ' - l O ' / i T (A) tODMM (B), :fcJ;D'*7^#*-?i©-/iT0ggi5 (C) K&tfZ 
#g|30«fc AS : HflS, CP : HUM?, DS : ftM. E : ISIS, LK : « g , LS : ffl», PLS : ftffltf, 
RS : mm mft), T : I E TF : JIX, al : H i «tfl, a2 : £S 2 JMlft, ah : S M / J ^ , as : KP! 
^ , mn : ̂ H , mxl : KS 1 ^11, mx2 : If? 2 /Mg, mpl : % 1 ®BP, mp2 : % 2 Hffll, pe : MM 
(Mm), pi: UK, ur:JI&o 

H 3 H U (third maxilliped) : ±.lcM \S 

WH (pereiopod) : g X (rudiment) ©tfiTi 
[BSSB (abdomen)] 
MSB (abdominal somite) : fflM (lateral knob), ^ffiH (posterior lateral spine), #$$ 

(dorsal spine), ffiK (pleopod), $6IBfi!S£>£Rt 
gfij5 (telson) : MX (telsonal fork, furca), MWW- (telsonal posterior process), IIP^IS 

(anal spine), U K (uropod) 

fe^BS (chromatophore) © f i g , £>§^{ i?TS jMt^ t t t>ffl^;fcft(£€©C £ 

n©ffiicH*©WH§^ab5*^ffifflS(-gL/-cfe© ;£^Si (hair formula) t^fM0 c n i i S S | 5 * ^ 

*sg«ii:iPi*»-3T^*n, ^WLro*«^BPii^»©ra* r.j -eK-tut), —-3oas±«c»î ** 
* t t o f c ^ i / - r ^ L T ^ 5 l | ^ « r + J T?ottU-e|S[*^fffl**—JttWTiSo t / c - o © 
ffi#^KLT, ^n€ti©±(cl[J^^abSJi^fe|sl^i[c r+J -eott<" ( 0 5©D, E)0 /;£*-«" 
!BlSW0tRte5fl5a»&BfcSrtR#*oT, SSB!&»&ieK2, 2, 1, 2, 5*©BJ^*^ t l ^n©gi1 
K&zm&CD^te T2, 2, 1, 2, 5J T-i&So t/c^SBic:2, 2, 3, 3 * © f f l ^ ^ i / - 7 ° £ l £ 
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B 5 . ' /^TiDiS^MMIKf-fc i t -S&SBCD^^ A : M 1 fAn, B:S|52tt l 
ft, C : * « , D : H 2 /MB. E : SB 1 SWo at: ««;:§, b : Sift be : 
S f i M , ce : jgflfftgE, en : flR, ex : flR, ip : P ! « t t » , mp : 
0 » R « . ns : $ & % p : fcfeftHK, pr : Jggfi, sc : IBffl*. D i E 

L T ^ S J f ^ l c t e T2 + 2 + 3 + 3J t l $ t l 5 „ ttfc, ^ S i - o < , > T « £ t l i ( i S ^ 5^!2?£rts '& 

-Hftli : | l6WaBJ-J:^T®«BliSfliJWK^bLT?f<**. C ©#•*?;*;£ 3 £ l * t t H i A, i f g f t L 

£/*,£* ft o©T*, H^B#(c : ( iBS^# ' f > h £ t e £ 0 

fcfc, ^ # n ^ # j £ (megalopa) K o ^ T k g ^ W K t i l i l IT-?*>£#, # f t j # J; ij gg&Mi-ffi 
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B 

• • • > 

16. # j £ ® * £ $0tf&C5&o A 
EP^, CW: ^ H , RDD: 

cw 

y ' x r (jEffl), B : ' / I T 
I , TL : £ ? g , ds : =#$& Is : {Rljffii, 

C : >*"o/>r ( # g ) 0 CL: 

rs : W$o 

4. jgB(!£lUft 

n/hs, »2/hs, sums, »2i 

ss 

© 5 * H © t t J l R £ » g i j L r &M L tt y- ft 

t l t l ^ l K (Hollister 1934, Mfct • ffl§ 

199D *ii<b* 'j >5 ^mmzm^rmmit 

***«„ ^-r'fto«^(c;feW»^lgDap*ffl^ 

<tC5o El7-

»3!l©iifffc«]£©£#**ft!9IU ftS^ 

L T X 7 - f K ^ 7 X l C | t „ * ( - t t ± © ^ 

B cr 
T~^T 

1 ffT ̂  

?SiJLfcl»4©|S]§£^X-5^D;5\, A : •>>) 
3 X 3 - M f c ^ ? 0 7 7 X (ss) _hlc@®£ 
£)BiTL, 7K5tt(i^ofc*lcaM*An5, B: 
*^-^vxoE3ISlc1ft± (cr) fctttfrx-s-

®fif(CX7-f K ^ 7 X ^ - > 'J n y f e S ^ f t T 
O ( 0 7 0A,B) O j f t g l c j S U T A ' - f - ^ v 
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/J^^J f&t t , * - * X 5 ^ KOH*Olg^**If f lLTfcff l ! l f f i*««-e*«0 I I O S l f l T i i , 
frffl©ffl«*iS9K*fe£LTia]t*$£*H*5i&^0 

( £ { * © i l 2 g t f t » 

BlSft^iffi^^tU^^ILT, Ifig|$£tgg? H 8 C A . B ] 
I 

I 
®»ffl50ttJHR*fc;fr*p£llK, l»R^ISJW-/MI*-c^Lr, £ftt>£tgg? [H8©C] 

(n c T?&gtt & tf, SI»EF£fiB£) 
1 

S I S ? * ' & » * $ * * U Cft£>£tSg? [ 0 8©D] 
I 

*M*i®%iB.%U>>z>&M\cV]i!)mi- [H8©E] 

itzmtm\:mi-w) ?yf&mLtzz?J K?*7x±f@g^fts«x.tiii&^gL, ttz 

i f L < , a ^ * S t - 5 o *tt4£&tS**ifcStt&w:, C<oaB^ttjt*^«e*ffi-5 0**|[Rlt-e*Si; 

^©^o fcx^ ' f K^7X©±{c^ h 'jm, ab^^[i7°5xf-.y ^S5!©*^*-^ffi^Tfc<0 en 

2) »9J^©ft??l? 

A Y7yX (filij^ 1993) i f f l l , ^ J i f e * 4 o 

SfCo^Tte, fft&fflt|£0#J ( * T 1987^) W&%Kl3.Za 
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###(::*£ S t S f r * ! * (Eft 1985, g»K 1970, gffl 1981, gffg 1990)o &#"? till*£SI 

^IS^L^-r^^ff i f f l t t^W-rSfctoiC, s p f - a - r ^ C ^ ^ x W [Microslides™, VITRO 
DYNAMICS, U. S. A. ( 0 1 L)] t ^ A t " 6 ^ <0Jj£>& & (Matsuo and Marumo 1978)0 

5. £*ft&H]5£^)f 

fro-cnttn (WM'/MS 1989)0 L*»Ltt#S>, HISlcttXSINrffl, gg&. ffl^a^o*^** 
ast^s^soT', dnt.oifffifejnx.n(i*. ^&o©5WT-iii£«njtgift.5o S ^ C ^ M S 
B*aLT$^LfcJgH (Wx.tfttftM-^SW^) ^f f i^fc- f rSdi f ; :^ , H*s^ttf4© 

•So 
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Bi9. mzm%.mmnv>®n®$L (A) ,&£&-/*Tih%.<D7k¥fcmtmm®j5ft<DM& (B) 
^^-r^^a A : ? % v^moyo \-vyt y®£., A- : <¥wm<Ds ??<) ? * $ £ , 
B : &MTS, B' : M M T i ^ O f l L al : »104ft, a2 : 852ftkft, ch : »&, mn : *!!<, 

•e, fro 2 a©fcWI*8^ ££**««•??* 9. JiffljST?flbo«SJi»«jiKaiJtJB*4o - ^ J i L r 
7 S : / * g © 7°n H .=. y 7 t y (protonymphon) £ ? lx£g© / v 7°') v X (nauplius) ^ H 9 
i-^-To M#t t*CS^SOfi (* lc3*fO^J iKtaB^i*f i f"3 i :<! :T?#1.«Bff iTV^S**, M # ( i 
^ l K * * * t t ® * f t (chelicera) "CifOWfc*K5!T*Sffllc*fL ( H 9 A ) , & # T ? t t $ | l R t t 
m t e f t < t t t * > « ; £ © 2 R M : - X 3 h ? * . 5 ( 0 9A')„ 

&l-fF§Si§ti£< Offiiii-, * i C g i S O I i l g l c ^ t l ^ o Bowman and Abele (1982) 

• ffKi^K^Wfflffl^^t^^-7-ei.So 

W&WlWI (Phylum Arthropoda) 
EP1&M (Class Crustacea) 

* - > 7 i t'ffi^l (Subclass Cephalocarida) 
Sglffifi (Subclass Branchiopoda) 
Aiif-'x. H'jg$5| (Subclass Remipedia) 
HWSUSI (Subclass Maxillopoda) 
S A S H (Subclass Ostracoda) 
tWJEIH (Subclass Malacostraca) 

3 y « i t ' @ (Order Phyllocarida) 
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+ P g (Order Decapoda) 
IBIBM g (Suborder Dendrobranchiata) 

* ? * 7 i b'Tg (Infraorder Penaeoidea) : ? ;i/vx b*^ 
ft^Pllj g (Suborder Pleocyemata) 

3r t- t / x h*~Fg (Infraorder Stenopodidea) 
* 3 x b'Tg (Infraorder Caridea) : 9 5 ' s 'x f^ 
* If 'J # - T @ (Infraorder Astacidea) : T # -?'x b ' ^ 

T t ' ^ t ^ T B (Infraorder Thalassinidea) 
* - f ^ i t ' T g (Infraorder Palinuroidea) i-f-fei b*^ 
*HJITg (Infraorder Anomura) : ^v^iS=-¥£ 
*SS lTg (Infraorder Brachyura) : X^^ fA ' - f 

* Clpg (Order Stomatopoda) : •> + n 

'J * x t t £ ^ f t * s ££#*©#»<!: ;* f t *«, *# t t JSKT i f l 6©&»)0 * ' ; i ' - : / * £ * , Jgffj 
£ LT" /xT*^nBl»0«F4Ti»{bL, BR(*iCDiti|g|S!T?*5> ^ D ^ i g T H ^ - K S J I N - S o 
n n ^ S f f l t o ^ T C C f l i Williamson (1982) ffl^ii:L/:*n\ ' / x y (iligflft-JSR-Cife 

g T - - / x r ^ | | ^ f - 5 a j ^ t i # ( e : 7 ° n H y"xr (protozoea) £PW ft 3 C t&&% ri*. Ct l t . f i 
m 1 «lfl**«»OflIS*»5ai*T*J»3, £fc£S 1 / J N « # * £ £ & O c i ^ - e ^ f t J i W © 7*-7fr 
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