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fRAFIER (HRB: KBIRH)
RGERBIR

ZHE  xHmE

(PEMEREBEARE, &% 266071)

RE T 1993F7H —19954F 78, BETRINERAISBHSEE. RE¥ KB
FEARFBIRRER E Y OB I 17 DR AR A ST E AT, DXFM % B
BURETRAERBNL R, SREYW, BINER Y —RRAH, BRTHEANTESOE
EOKE IR, ZRBEIRR TN AR RN PE NP ERELTS, BHERE
AN 5EBRSY. BRESNY. BHEIDY. VEABEIVSEIMERS, SERHWMR
TR E TR LR NRREWEEE, B IFR (Periclimenes) B B B 4L 15 2 BE 10 340 4 0%
EFTFERBR, AR IR L 76 B B T8 AT 1 200 SO0 0 e 7 s

X@il  RIER RAKET XFMF O

F& 4T W A} (Pontoniinae) ¥ J& 1 & IFF} (Palaemonidae), X4, ZHE THB®A
%, RES5HEBETLEMY I FHIE, 1993, 1994), M, WFTE#EK, 75
REE, BMARBRITF, BT ENEREESHEE, AMBIFREEIREELSAR, BES
hig, ZRK, REFEPERHBARAT, WEMNESHUEERSHAR, EL%
FHESZENR, LHERMEAREP  HEEECREE, HiEITYERERK
BHEEOIR, BEAXEZAELRH. ARTEBHNARRELRETXRE, REBNMNERREL
R RIE S HE TAWEEAER P RE, EET 1993 EWMIFHE 19954 7 A X it
KM T RELWRESEMR I/, FEERE, UEHARIIWFHET, MAXFS
Prids, SMWERHTRELTONLET, UBAHERNILRRY. RUEEHN
WEFC A R A A, S B e B UR AR 1 S5 B TR AL B 2 AR 4
1 MEfAZE

BIFER 24 B K BUMHE 72 )& (Holthuis, 1994). R R G Periclimenes (5 ¥F)8)
W _JEJ& [ B Periclimenes (s. str)M Harpilius]%& N—5rHrawsh, HAKB&EI—4
it 734, BRI H RBIAF TR K%, RE¥. BAFELIBIEYFE 5L
XEERHITE R SR ERAN 17 R, B Anchistus (DL BEREFB), Conchodytes

* R AANFEESTTHIHE, 394700965 ; PEM¥FEAYIEXABNTHERRYTE, EHE, 5,
HAET1963F 107, ML, @IRFRHN.

FEA ARSI F R EH BT LR U E, s,

1) ER B i P T BTG P A AR AR T WK
WHHE: 1995F8HA11H, #%HEM: 199411 A8H.
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Tab.1

Character transformation series used in the phylogenetic analysis of the Pontoniinae

(O=plesiomorphous state; 1, 2=apomorphous states in transformation series)
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20.
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27.
28.
29.
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31.
32.
33.
34,
3s.
36.
37.
38.
39.
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41.
42,

43,

. BERERE (0)~5 6B B B s (1)

. BERAEE O ~5%% 8 BB (1)

. BEAETE (0)~5MmMB B s 3 (1)

. BEER (0)—~ 55 B RS 3 Y3 (1)

. BB (0) - S B B sh Y3 (1)

. R 0)-- 5146 B B sh P36 (1)

. BHERO)~S5BHIBEEH BRI Q)
. BHRAERE0)— 57K48 R R s P16 (1)

. HHRAER(0)~ 5RGER AP M (1)

. BB ()-S5 R RaE R Ay I (1)

11
. BHAETS (0) SRR N Y I (1)

- B 0)—~ 59 B 9 5 sh g e (1)

. BB ©0) - 5EH A NS (1)

. BT (0)—~ 5 1 RE 1 52 3 3L (D)

. HRAEZO)~50 &)

. RPN A (0) -~ (U540 T BN 75 AOF 3

HHEATE (0)-5F iR MNshIeH )

=)

- SRR O AT I ST A (0)—~ (U415 T A 3 BN B 483

I (1)

ST EK (100m/K IR ELAY) (0)— 4345 T 37K (100m7k R LA

)

BT () ~FAMNE (1)

R, LR 0) AR R L FBERAN )
WA MR (0) 4 f AR (1)

B MR )~ HAFR)

BAIER (O)~HANGEEE, ERELYT R

A R (0)—Hf IR s 2k (1)

WARFH(O) ~RAFERK ()

A L HESREELSEO0) - HEEERHS W)
BB KL (0) AR LA/ (1) ZEHR ()
khBPIER 0)~LHBP EBRHE, SXHE W)

Sk RS (0)—~ KA LA (1)

3k o PR B R (0) — Sk B R R BE M (1)

ko B B W DR (0) — 3k B R B REAR (1)

3B RS (0) kR /A (1)

BB g (0)—~HiMm KRB EZ (1)

KB IER (0)> LB R AT R MR K& (1)

Sk P XE 9 (0) — 8000 U 5 2 Sk B R R S (1)
Sk B B EL A (0) — R RUBR 2% (1)

ke e R PR 00 h 61 s R (0) — BRI R ¥ SRl (1)

3k i PR Rl A ) (0) — R A IR % (1)

KR TR B (0) IR ERIBHE (1)

3K o FPY U2 BE G 15 (0) — M BB BE 30 4% EL 20— 30 Fil o (1)
Sk Ko BFY R BEE /5 4 TR (0) — 3k i EP ERLBE 5 43— S I
LIeD)

Sk f0 PR BRI 540 4% T ) (0) —~ SR BE B % s L — R BR 4 (1)

44.
45,
46,
47.
45,

49.
50.
51,
52.
53.
54.
55.
56.
57.
58.
BB R O) ~RE S NETEW (1)
60.
6L.

65.

66.
67.

68.
69.
70.
71.

72.
73.

74.

75.
76.
717.
78.

79.
80.

ST IR AR A TR 28 (0)—~ R ek (1)

0 bR oA (0)—~ P A B —3i kB E SURE# (1)
KB IR (0)—~ MR K (1)

R0t 1 SRR A 4 (0) 4 B AR 3 (1) ‘
BT RE, BSUR0) AN ARS X (1) BBk
)

E—BUR RS (0) -~ SM kR (1)

BT SRR AE (0) SNBSS (1)

SESUR BAME(0) — SR 2k (1)
EHR R B (0)—~ EkBREK (1)

3 BRSSO R (1)
E=HRRSME(0) - SMBBRE (1)

BEWER ERO0)—~ BB (1)

B IR RO A (0) SRR K (1)

3R RAUEE (0) -~ T EBBR 5% (1)

SE R ROCITER (0) £ TraBk K (1)

BTAEREEO) B L RRRE, WmWE)
ERFLEREIDMEMO) ~ ELE S EXPIBERF
M

L EAB TS RIBRMO)-AGB S REREEARR (1)
63.
64.

B SRWHEEAERO)-REFEEQ)
BERBETELTEWERO) -B_SREWELETE
AR (1)

EOHREY (TSR SEEHASKO) B SR
WK, EETEEHE. 28R W0
BoSLENERHHMEEE ) ~EBBREMR 1)
BELRATTHRO) ~BES 2RV BEVMEY A
&)

B REWERITER (0)~BHERE W)

B RN B 0) - (1) HB R (Q2)

SEPU. EAE RO~ FTRE (DREERQ)
WA R WIER O) B =E—H4 R I mm
Mg (1)

HEVRSE R B HE YE PR A (0) —~ REPE BB BR 2% (1)

B2 1B A &b 3 3 DG K T (0) — B 1 M A1 o L — K B il 4
175 it B9 (1)

2 B0 Pt 4/ S 4 T AR LA B 2 00 (0) — 2 4 MR8 S S )
1/ 28843 B —HESE B o (1)

AT R 230 0)—~Haxt i (1)

B R # R0 ~F Rk (1)

B B2 S 11 (0) — HL3xt 3l (1) 3B 4k 238 (2)
BARER 0)~RIREEAN, BRE M. mig
SR ERE ()

BT SRR 3 2w ) (0) 633 (1)

BT EHR R 3 iR (0) —~FHl, E¥ (1)
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(ILHEHEFIR), Coralliocaris GRBIEFIR), Dasycaris(RIEIFR), Epipontonia(KEIFRE),
Eupontonia (E KA ¥FJR), Harpiliopsis (%) ¥ & 4F )&) , Ischnopontonia ( Fi B2 ¥F /&),
Jocaste (JLKIFIR), Onycocaridites, Onycocaris (3JNEF&), Palaemonella ( U HF
J&). Periclimenaeus (/NEYFIR), Periclimenes [ 3E Periclimenes (s. str.)H Harpilius
ZWJR), Philarius (ERREFE), Pontonia (FRHFE), Stegopontonia (HEBRIFRE), it
50 RFHITMBOFMARKERR. ERAZTHNBERKE 0, BB EEN
WP, FERSHRACRFES, RATHBELE, NBHE. BERTILES)
. BAHHBIBPIF (Holthuis, 1950, 1952, 1994; %)% W, [FIRHM KB IR LAY RIE,
ok, TESMEE ELEIRT LUK IR R Y RRAE AT S BE B A T, B AN R B MR B
NHEBSEE. BRAESHREARWEMM LR, HREREZCHIXREREHE,
1996). ER4H: HETHBREMNR AREERETERET: FH (rostrum) Bl %
FE; 35 Al A 8% A (scaphocerite) iR 4; B0 (carapace) Lt R B BT H; LHH
i £ X H B (B B- %) (pterygostomial notch); H RBTAR (epistome) B —xt KT B SURE R, X
HUh R (mandible palp) BR; 8 /NI /MM (endite of maxilla) % B/ (maxillipeds) -
BB B T B4k KB B (incisor process of mandible) %% 328 $%; % 25 & (second
pereiopods) & B B4 £ B, B =—H P B (3rd— 5th pereiopods) & 1 Z1k; B B
(thipidura, tail fan) E#9284k. S RE PR LR, EHET 80 MEMEILIT 165 MEER
SHERBEVLXFEMKE, LE1. ATERERFRIEETELSTR, KEESH LK
FIERABE AR, EWMERWFMERE. FEEMKME2 88 F R A Hennig
86(version 1.5), 7E IBM486 3 % #l I & B. 7 F¥ options & B T ¢ m hennig*” #n
‘bb’.
2 ZR5itie

£3t%, ‘mhennig®’ 43— (length 350, CI 25, RI 56); £ ‘b’ BEG
23 1 3088 length' ¥4 348 B4, X4 5 'mhennig* 15 BT 15 M B AR E R A AR F,
NEZ T X RGS B BEA . &5 B 'mhennig * BB RHE X X FE (B4
B, cladogram) (B 1) #4743 #ritit. X FEMUER, g 13408t H 44
3t A H AL (symapomorphy) 0 i, — # % B# (monophyletic group), B4 — fih iy - ¥ 55 &
WEERBBSQN, AXMP LA G, FZFLELMEG7), BEFE 3R
(77), WK EM B, WP EEF BB S W Palaemonella M Vir + Eupontonia
P23t 3R, ENRBFERE, EBS LBEEKY TR (Palaemoninae),
WKL, RRKEA, SEmim, MEELD, AmEESE. ENRERERNEIF
RISy N

HAZRBRUKXFABRK BAE 46) AAFUAR — AR, KB ILEAH
AERBEAFEELREHRUFH—-IRHEE. REENGE, CEMLHEXBRARF
B, Periclimenes W EBRXEBHRENTTF LA MRS, REASEEEHER
WEh, mHEHEFXREHFIMNESKESHSY. BENY. BREHYIILH, BRIERAFREE
(B8R A6 fp, SERFM 2/ BERBETHRERKNE, BadEFENME
Palaemonella 1BAHAL, FEAEEFP I & 4 & FhiE4L.
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Tab.2 Distribution of character states in Pontoniinae genera [Unknown states are indicated with “?”

(see Tab.1 for description of characters and explanation of character numbers)]
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Balssia
Carinopontonia
Chacella
Chernocaris
Conchodytes
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Coutierea
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Dasycaris
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Eupontonia
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Fennera
Hamiger
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Miopontonia
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Onycocaris 4 -1
Onycocaridella #—1
Tpton -1

— Apopontonia % -1
Exopontonia #H-17

Orthopontonia %1

Periclimenaeus -1, 4-1, 84
Epipontonia %1
Periclimenoides #i—1

Onycocaridites %1

Isopontonia H—?

Pontoniopsis B2

Stegoponionia ¥—3
,—J: Dasella ¥

Carinopontonia E-?
Hamiger #-1
Thaumastocaris 4 ~1
Paraclimenaeus #3-1
Amphipontonia HH
Altopontonia ¥-3

Mesopontonia -5, %2
[ Araiopontonia B2

Parapontonia -2
Paranchistus X (3K)

Anchistus ()

Dasycaris -3, 6

Zenopontonia -1

Plesiopontonia X (%)

Balssia * M-S
Neopontonides FE—5
Waldola * -9
Hamodactylus fE—4,5

,:: Lipkebe * -2
Coutierea * -2

Miopontonia -7
—E Hamodactyloides -8
Veleronia * HH

Pseudocoutierea * {8 3,5
_I——I—_ Pseudopontonides * f-3,6
! Chacellu * -3

Veleroniopsis * KE—1
Pseudopontonia #&
Tectopontonia E—1
Ctenopontonia -1
Paratypron -1
Pontonides fE—1,3

Metapontonia -1

Hamopontonia -1

Pliopontonia -2,7
Anchiopontonia X (¥Kk)
Conchodytes W (¥k)
Pontonia ¥ (8K), ¥

| Notoponionia 3R (3)
‘ Chernocaris R ()
Neoanchistus B (3K)
Platypontonia 3 (%)

Platycaris FE-1
Anapontonia FE—-1

Ischnopontonia FE-1

Fennera -1
Jocaste FE-1, 8

Coralliocaris -1
Philarius f&E—1

Harpiliopsis -1

Propontonia fE—4

Huarpilius A, B, #, B

L

Periclimenes A8, B, 4, ¥

Tuleariocaris ¥ =3
‘—: Allopontonia ¥-3
Diapontonia * #-3

I— Euponionia B H

Vir BH, -1

Palaemonella A H

Palacmoninae H i
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K1 BRIFENBRRZKEXAXFE
Fig.1 Cladogram of the phylogenetic relationships among Pontoniine genera

Bi: AHARE (ree-living), B-1: 54 M8 8 B3 Y I H (associated with scleractinian
corals), B-2: S51g%¥E H BB Y I (asso. with actiniarian coelenterates); Fé—3: H5fHMHIH ik
¥ 3h ¥ 3t ¥ (with antipatharian corals), ¥ —-4: S5 ¥ W58 B B B 3h ¥ 3 M (with
alcyonacean coelenterates); WE—5: S8 B & 1% h#) S 46 (with gorgonacean corals);
i-6: 58 B K% 334K (with pennatulacean coelenterates); HE—7: SIHIE Hg2%
H ¥ 15 3h 4 3L 4% (with corallimorphan coelenterates); J—8: 557k 38 iy 47 1 5 3l 247
(with hydrozoan coelenterates); M (}): 5 R 5% 28 8 4k 3h 4 3£ M (with bivalve
mollusks); #: 5188 A BT W ILM (with ascidians (Tunicata)); 4-1: 5I-H A
314 H M (with sponges of the Class Demospongia); #-2: 575781845 9 shiy 3L
(with sponges of the Class Hexactinella); ¥ -1: 5 2 99 $ 5 30 9 4L W (with
echinoderms of the Class Asteroidea); ¥ —2: S B & N K 37 4 4 M (with
echinoderms of the Class Crinoidea); # -3: 51 M % ¥ & o7 & & W (with
echinoderms of the Class Echinoidea); #&: S5 # 34 (with nereid worms). * R 7E#
WX P47 (tropic American and neighboring waters only).

Periclimenes ZJG W&, FHARTEERABIH SN A B b I 00 BE 00 R B LAY 8 B A 0
WA R R RV R, b5 & 75 340 4 16 o — 25 38 2 A B iie vk BE RO . &
MXGEAAZ (B 19K, 1), TAXBELEEFENEET RE G 33) KR,
Harpiliopsis, Philarius, Coralliocaris—Jocaste, Fennera s 5 0¥ B & Mo sh ¥y Ll /R
Joladr s Z R4 IR o A LA fil fA IRk GRFAE 39) M MEE — 4 B K/ B R IR (B e
) AXEFHAEMIATHEZ (B 1 FK A, B). WMEXERKREZRSAMBIE KLY
HAE, B A KRR SDGEREESYIEN XS RE, ENMNEATR, SmP L
M RIZED, $HEDEGR R GIFAE 23, 26, 37—43); B MmN AL RS A MBI H
ZAN R s AR B 2R, TR TREEMB RN 108 (B 1P « FH)HH 9
MEEX - E, ENNE ., SRS B R 5 =R & 8RBk G 1E
51, 53, 54, 56, 58). ILAZCHIEHAFENEI B GBRAE 32) R, KRBt
HILB R SRS MRENYILRES, KBSEBHEIWABL M. Bk
W LRk BT BB BE 25, 26), H=—TF B4 E IR Mg @ IUR
R) 1k 69, 70). SRR RNWIHEREN KT 1.

MXFERAEXRSH KK RS, W)W, 58 EEXNHIE0—16)EXFER
BRI, WXHEBEAM, WHREES THBRERBAE, W 5FREE ELHR
(Y B MR R AE T 1k i 78 TR 28 B 4 T HR ) M Bl AR 4k

BRITEMERZEINRLRE XFZAIFELITI®, W Paranchistus, Holthuis (1952) %
H Anchistus 957 HEHAH ZE X R BT, Philarius B Harpilius 53 1, HiNREEH
TRABML;  Platycaris 5 Pontonia {RIEUL; Jocaste B Coralliocaris ', —HEFREIE., &
X B SR ERW s, Bruce X T Ischnopontonia 5 Anapontonia (1966), Eupontonia
5 vir(1971), A BIEW E % X R;  Apopontonia, Epipontonia, Onycocaridella,
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Isopontonia, Orthopontonia, Miopontonia 5 Periclimenaeus, Onycocaris % 5 ¥ 4 s 1
Wil B R % X & AR I (1977);  Chacella 55 Coutierea, Pseudocoutierea, Veleronia,
Veleroniopsis, Neopontonides, Lipkebe, Balssia, Pontonides, Miopontonia, %3374 ¥ ¥ H
FHEEFR(1986)FMERAMA, BHHEANTAIFERNIHRIEN. XX XFE RN
RAREXAS Bruce W — B RMA - ERRMEAZ 4. MikH, Metapontonia 5
Pontoniopsis, Pontonia, Platycaris %, A VF&MIEMEFE (1967), MEXFEFRGER
KREXALXEBEHBEBRE, EEAE-PKELE, XTF Exopontonia 5 Fennera,
Pliopontonia, Platycaris MIEWE K., AXXFEARGZA—, FHEH, Bruce it
WIR 8] 3¢ 7 B B2 A AR A AR 00 BE A3 JR B IR (RELAE ) B9 A 8] LA A0 2k IR (B AF) B9 4R
[, MASEZFSTRE, T2ARFEEROHERE, BTN —BEXRTEERT
xR, BETHRRREE BRSEFTHE)5IEGIMNEHE LN LR EHFRREOIS,
EXFEMANARLABTXREBHERNBREBREINES X R, B —BEEERE
)R Bt 3t R G AL T Y . 40 Johnson(1967) ik N, Chernocaris 18 i
Conchodytes, KX XX IFEIFim — & X R 5 Z M f8l. Chace(1969)i\ K, Lipkebe 5
Coutierea, Pseudocoutierea AL, AN X 7B X+ T MW 4. Fujino 2 (1970) kK,
Araiopontonia 55 Parapontonia SRB X R &L, AXBER5Z 52—, Fujino(1973)iA
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Fig.2 Hypothetical pattern of evolutionary trends of Pontoniine groups adapting to their hosts
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A PRELIMINARY STUDY ON THE PHYLOGENY OF
PONTONIINAE (DECAPODA: PALAEMONIDAE)

Li Xinzheng, Liu Ruiyu (J. Y. Liu)

(Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071)

Abstract In recent years, many new genera were established in the subfamily
Pontoniinae, Palaemonidae. In order to approach the position of these genera and the
systematic relationships among the genera of the subfamily, a preliminary phylogenetic
analysis using cladistics was made in the present paper. 80 morphological
characteristics were analysed and 165 characteristic states, including 85 apomorphic
conditions, were determined, based on a comparative morphological study and
characteristic analysis of 72 genera of all the 75 genera (Climeniperaeus, Exoclimenella
and Periclimenella are not included in this study) of this subfamily. 17 of the 72
genera, i.e., Anchistus, Conchodytes, Coralliocaris, Dasycaris, Epipontonia, Eupontonia,
Harpiliopsis,  Ischnopontonia, Jocaste, Onycocaridites, Onycocaris, Palaemonelia,
Periclimenaeus, Periclimenes [including the two subgenera, Periclimenes (s.str.) and
Harpilius), Philarius, Pontonia, Stegopontonia, were studied in detail. 73 OTUs
(operational taxonomic units) were identified: every studied genus was regarded as one

OTU except Periclimenes, for which, the two subgenera, Periclimenes (s.str) and
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Harpilius, were regarded as one OTU respectively. Palaemoninae, the othér subfamily
of Palaemonidae, was selected as the outgroup for the character analysis. The
determined apomorphic conditions (see Tab.1) are mainly from the following espects: 1)
variations of the mouthparts (including the mandible, maxilla, maxillipeds and
epistome); 2) variations of the apical part of pereiopods; 3) variations on the carapace,
such as the spines fewer and the surface sculptured; 4) body form, such as the
variations from more or less compressed laterally to compressed strongly or, to
depressed dorsoventrally; 5) associations with other invertebrates; 6) distributions; 7)
variations of rostrum and antenna; 8) variations on the tail fan. According to the
apomorphic conditions outlined in Tab. 1, the distributions of the characteristic states of
the 73 OTUs are shown in Tab.2. The analysis was carried out with Hennig 86
program (version 1.5) to obtain a cladogram of the phylogenetic relationships among
the 73 OTUs (Fig. 1). The cladogram shows that the Pontoniinae is a typic
monophyletic group, but the systematic position of some genera proposed in recent
years, particularly the monotypic ones, needs further study. In accordance with the
cladogram, we suppose that: (1) the ancestor of Pontoniinae is a free-living
palaemonid shrimp, like the existing primitive groups of subfamily Palaemoninae, and
to avoid predator, some early groups hide in the pore spaces formed by scleractinian
corals and adapte to this environments, and by diversifying natural selections and
multiple differentiation, gradually some groups are associated with certain coelenterate
hosts, while other groups adapted to some extent to hosts such as echinoderms,
sponges, bivalve mollusks; (2) the genus Periclimenes represents a link between the
free-living groups and those associated with other invertebrates; (3) it appears the
genera associated with sponges and bivalves are more advanced in the evolutionary
trunk than the free-living groups and those associated with coelenterates and
echinoderms; and (4) the original zoogeographical centre of this subfamily must have
been located in some coral reef areas of the tropic Indo-West Pacific waters. The
hypothetical pattern of evolutionary trends of pontoniinae groups adapting to their hosts
is shown in Fig.2.
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