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INTRODUC ION 

This work began by consideration of the identity of Calline tes 
alexand i Rathbun 1907 (p. 61, Pl. 2, Fig. 1; Pl. 9, Figs. 3, 3a, b) 
from Ta iti and Fiji, which Rathbun ater recorded from the In ian 
Ocean ( 911, p. 206, Pl. 17, Fig. 4). ecause a susp1c1on arose hat 
the later paper referred fo a different species from the earlier 
the two re kept separate below. 

Alth ugh Stephenson and Campbell (1959) were disinclined to 
ognize allinectes Stimpson 1860 as s parate from Portunus W er 
1795, G rth and Stephenson ( 1966) ave recognized it ,as 1a v lid 
genus. I is diagnosed by the followin combinati~~{ ~£ f~atures : 1) 
Possessi g a very narrow ..L-shaped ale abdomen-; (2) Possess·ng 
strong 1 teral projections of the anter external angles of the mer· of 
the thir maxillipeds; and ( 3) l,,ackin an inner spine on, the w ist 
of the c eliped. This has been confir ed by Stephenson, Willia s., 
and Lan e (1968) in a numerical stu y. 

Fro Rathbun's ( 1907) descriptio and figures it is clear her t pe 
does not elong to the genus Callinecte and that it is either P. san u­
inolentu (Herbst 1796) or P. pelagicu (Linnaeus 1766). The aut or 
has exan ined the type of C. alexandri i the U. S. National Muse m, 
labeled 'Papeete, shore, Nov. 9, 18 Acc. No. 45248, 1 c, j v., 
Cat. No. 32854." No traces remain oft e three red spots on the ca a­
pace, wh ch are diagnostic for fresh an recently preserved specim ns 
of P. sa guinolentus. Distinction betw en juveniles of P. sangui o-
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len us and P. pelagicus, then, have to be based upon the ollowing 
£ea ures listed by Stephenson and Rees ( 1967). ( 1) Fro al teeth 
are more equal in size and m re evenly spaced in P. sangu nolentus 
tha in P. pelagicus; and (2) The merus of the third max lliped is 
hir ute in P. sanguinolentus, s against its relative smoothn ss in P. 
pel gicus. By these criteria, th male type (and also the fema e cotype 
fro Fiji) clearly belong to . sanguinolentus. 

Rathbun's later photograp of C. alezandri ( 1911, Pl. 17 Fig. 4) 
is f much better quality th her earlier one, and by it general 
fac es and particularly by the rm of the front and carapace granula­
tio , seems clearly to be a spec men of P. pelagicus. It was t • s photo-' 
gr ph which primarily influe ced Stephenson and Campbel (1959) 
to ive C. alexandri as a prob ble synonym of P. pelagicus. 

One of the noticeable diffe ences between C. alezandri of Rathbun 1 

19 7, and C. alexandri of R thbun 1911, is that the for r has a: 
m ch broader carapace. P. san uinolentus is suspected to be broader 
er than P. pelagicus, and, to confirm this, measurements w re made. 
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LENGTH/BREAD H RATIOS OF P. pelagic s 
AND P. s guinolentus USING 
QUEENS AND MATERIAL 

In December, 1964, large numbers of P. pelagicus wer trawled 
fr m Moreton Bay, Queensl nd, and somewhat smaller n mbers of 
P. sanguinolentus from Sou port, Queensland. Suppleme tary col-
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lectio were made in the same are s in February, 1966. Usin dial 
calipe , lengths and breadths of c rapaces were measured t the 
neares 0.1 mm. Using breadth grou sat 10 mm. intervals, data were 
sough for up to 10 males and 10 emales of each species for 
breadt grouping. 

Re ults showed considerable indi idual variations, with no o ious 
indicat'ons of sexual dimorphism, an hence data on males and fe ales 
of eac species were pooled. Smooth d curves through the mean L/B 
values of the size groups are given in Figure IA and B. These c ves: 
(a) A e irregularly shaped, indicati complex relationships be een 
the va iables ; and (b) Clearly indica e that P. sanguinolentus is gen­
erally roader than P. pelagicus. 

Be ause of individual variation, elative breadth of carapac has 
little ·agnostic value. However, fr m the data upon C. ale:c ndri 
plotted on Figure 1, it can be inferre that the Pacific material s ows 
"extre e" P. sanguinolentus proporfons, and the Indian Ocea ma­
terial 'extreme" P. pelagicus propor ions. 
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FIG RE 1.-Length/breadth ratios of c rapaces of Portunus against ca pace 
breadth . Breadths are grouped in 10 mm. ·ntervals and plotted at the cen er of 
each gr up. A, P. pelagicus from Queensla d. Large squares indicate mea data 
upon 15 25 specimens, and small squares u on 6-14 specimens. B, P. san uino­
lentus f om Queensland. Large circles b sed on 15-25 specimens, and small 
upon 6- 4. C, P. sangitinolentus from Ha aii. Large diamonds based on 15-25 
specime s, and small upon 6-14. X indicat s individual specimens of Calli ectes 
alexand i. + indicates individual specimens of P. sanguinolentus. 
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COMPARISON OF P. sanguinolentus 
FROM DIF ERENT AREAS 

( ) Comparison of Queens and and Hawaiian specimen .-Be­
caus a sufficient size range of ueensland material was not eadily 
obtai able, and because Ryan ( 1 65) has given an abstract of orpho­
metr c data on P. sanguinolent s, Dr. E. P. Ryan was app oached 
for awaiian material. He kind y provided numerous specim ns and 
his o n data, from which Figur lC is derived. The general rm of 
the c rve resembles Figure lB f r Queensland material, althou h with 
diffe ent deviations from the ge eral U shape. It is uncertain 
or n t these indicate different oulting lengths. 

eanwhile, during 1964, th author saw a color transpar ncy of 
a sp imen of P. sanguinolentus from Hawaii in the possessio of Dr. 
John S. Garth. The pigmentatio differed from that of live Au tralian 
mate ial, from Japanese materia shown by Sakai (1939, Col. Pl. 48, 
Fig. 1; 1965, Col. Pl. 53), and vidently from Batavian mater al (see 
Dels 1an and de Man, 1925, Pl 12a). The difference was co firmed 
by e amination of color transp rencies of Hawaiian material kindly 
prov <led by Dr. E. P. Ryan, nd by examination of specim ns re­
cent! preserved in formalin, hich he later supplied. Me while, 
Tin er ( 1965) has given a plat (p. 99, upper) which clearl shows 
the 1aracteristic pattern of the awaiian form. 'l'he color diff rences 
betw en Queensland and Haw iian material concern prima ily the 
dors 1 surface of the carapace and the chelipeds, with the os1t10n 
com licated by the fact that lar re males show secondary sex al fea­
ture in cheliped pigmentation. elevant data upon fresh or ecently 
pres rved specimens are given i Table 1, and photographs ar given 
in F gure 2A, B, respectively. 

part from color difference , forms from the two areas are re­
mar ably similar. In many H waiian specimens the fingers of the 
cheli eds are more distinctly g ooved than in Queensland n aterial, 
but ome Queensland specimen are also deeply grooved. Tl e same 
inde niteness applies to the fron al teeth ( usually sharper in H waiian 
mat rial, especially the median t eth), to the eighth anterolater 1 teeth 
( us ally longer and sharper in a waiian material) and to the second 
to s venth anterolateral teeth ( £ten sharper in Hawaiian m terial). 
The only difference which appe rs to have constancy is that t e epis­
tomi I projection in Hawaiian s ecimens is shorter and more slender 
than in Queensland material. 



TABLE 1 
COLOR DISTINCTIONS BETWEEN P. sanguinolentus FROM QUEENSLAND AND FROM HAWAII 

Cm.OR Fl\ATURE 

Carapace 
( 1) Background 

( 2) Three red spots 
( 3) Posterior branchial red spots 

( 4) Central (cardiac) red spot 
Cheliped features not showing dimorphism 

( 5) Upper surfaces arm, wrist, hand 
( 6) Hand, inner surface at movable 

finger articulation 
( 7) Hand outer surface, near movable 

finger articulation 
Cheliped features showing sexual dimorphism 
(a) Large males 

rm, ctorsal portion of anterior 
under surface 

Wrist, inner surface 
Palm, proximal area, inner surface 

(11) Immovable finger, inner side 

( 12) Movable finger, inner side 

(b) Females and small males 
(13) Arm, dorsal portion of anterior 

under surface 
( l 4) Wrist, inner surface 
(l 5) Palm, .,rn:i.imal area, iimer Sttrfoee 
(16) Immovable finger, inner side 
(17) Movable finger, inner side 

QUEENSLAND SPECIMENS 

Dull greenish fawn 

Uniformly red 
Almost circular 

Lozenge-shaped 

Without mottling 
Small purple-red spot 

Small purple-red mark 

Mottled purple-red 

Relatively faint purple-red 
Mottled, typically faintest toward lower 

border 
Dense pigment, terminating well before 

articulation with movable finger 

Pigment terminating before articulation, 
extending distally almost to tip 

Un pigmented 

Very faint purple-red 
1{cry s111all discrete pig111ented a1ea 
Un pigmented 
Discrete pigment bar, ca. ¼ way along 

Hnu• PH SP~eIMSNS 

Mottled, numerous pale rounded blotches, 
surrounded by darker meshwork 

Centers pale, edges deeply pigmented 
Almost right-angled posterior-mesial 

boundary 
Elongate, shaped as broad dagger 

Mottled 
Large purple-red spot 

Large purple-red mark 

Densely purple-red 

Deep purple-red 
Densely pigmented extending to lower 

border 
Dense pigment extending proximally on 

lower surface almost to articulation 
with movable finger 

Pigmented to articulation, tip white 

Mottled purple-red 

Deep purple-red 
Ifairly smail discrete pigmented area 
Pigmented 
Pigment in proximal half extending to 

articulation 



F GURE 2.-Dorsal views. Scale 1 div. = 1 mm. A. Portunus sangui olentus 
hawai ensis subsp. nov. (paratype, ma , 107 mm., purchased from Honol lu Fish 
Markt, Dec. 1965). B. P. sanguinol ntus (male, 97 mm., between Mu I. and 
St. H lena I., Moreton Bay, 30-31/ii'/1966, J. McLean and L. Wale). 



Fm RE 2 (Continued).-Dorsal views. Scale 1 div.= 1 mm. C. P. pel 
(female, 106.3 mm., Uranouchi Inlet, Tosa Bay, Japan). D. P. pelagicus ( 
117.4 m ., Uranouchi Inlet, Tosa Bay, Jap n). 
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( ) Fijian records.-The c aracteristic mottled carapaces 1of the 
Haw iian forms are exhibited b the following dried specimen

1 

from 
Fiji ·n the collections of the Ma leay Museum, Sydney: 

2 (89 mm.), Nululau, La cala Bay, Viti Levu, Fiji; 2 (110 
mm.), Fiji. 

T e specimens are very diff rent in the L/B ratios of thei, cara­
paces ( see Fig. 1). 

I should be noted that Rat bun's co type of C. ale:randr • came 
from Fiji. 

( ) Tahitian records.-Fore t and Guinot (1%1) are th latest 
auth rs dealing with portunids from Tahitian waters, and Mme. 
Guin t has kindly forwarded the following specimen for exami ation : 

(95.4 mm.) labeled "Nep units sanguinolentus (Herbst), Ran­
son oll., Tahiti, Guinot et Fore t det." 

I is a particularly broad spe imen (L/B = 0.40; see Fig. 1 ) and 
the c rapace is strongly granul . • 

I pigmentation it combines certain features of Hawaiian forms 
with hose of Queensland forms. Hawaiian features are those o ; Table 
1 nu bered (1), (2), (5), (1 ), (14), (15). Queensland f atures 
are 4), (6), (7). Intermediat features are (3), (17). 

hile, on balance the resemb ance is closer to the Hawaiian forms, 
the ottling of the carapace (Feature 1) and upper surfaces of the 

ed (Feature 5) is much ner, less obvious, and with reater 
areas of background color. 

I seems possible that the T hitian material is another colo form 
of th species, but to determin this considerable numbers o fresh 
or re ently preserved specimens would have to be examined. 

( ) Japanese material.-Th only relevant information i, from 
Saka 's two colored plates of m les ( 1939, Pl. 48, Fig. 1 ; 19 5, Pl. 
53). These show pigmentation greatly resembling the Que 

1

nsland 
speci ens, but with differences s follows: 

( ) Whitish spots on anter or of carapace more distinct ; 
( ) Pigment spot on distal pper surface of arm of chelipe • more 

cliffu e; 
( ) Inner surface of palm b ue, without purple markings; 
( ) Inner side of immovable finger with pigment extenclin either 

to or almost to articulation of m vable finger ( in this it tends owarcl 
the awaiian material) ; 
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( S) Inner side of movable f.nger igmentecl up to the articul tion 
( in thi it is similar to the Hawaiian material) . 

All wing for possible errors of art stry, it is evident that the J pa­
nese a1 cl Queensland material belon to the same color form P. 
sangui olentus and, further, that with n this form there may be n inor 
variatio 1s in cheliped pigmentation. 

OMPARISON OF HAWAIIAN P. sanguinolentus 
WITH P. p lagicus 

Bee use the mottled carapace of t e Hawaiian forms shows re­
sembla ce to that of P. pelagicus, it is conceivable that the fo mer 
are to ome extent intermediate betw en P. pelagicus and "nor al" 
P. sane uinolentus. Investigation sho eel that any such interme iacy 
applies only to pigmentation. Color imilarities and differences are 
given b low for the Hawaiian forms nd P. pelagicus from Mor ton 
Bay, Q eenslancl. Japanese specimens of P. pelagicus kindly prov'ded 
by Dr. K. Yatsuzuka of the U sa arine Biological Station, sa, 
Kochi, apan, from Granouchi Inlet, osa Bay, Japan (see Fig. 2C, 
D) are identical with those from Qu enslancl. ( See also Yatsuz ka, 
1962,P.1). 

At t 1e outset P. pelagicus differs oticeably from P. sanguin len­
hts., inc uding the Hawaiian forms, in that the secondary sexual pig­
mentati n of large males is more dis inctive, and includes the olor 
of the orsal surface of the carapace. In these males ( see Fig. D) 
the car pace has a dark blue backgrou d color, bearing a bold pa tern 
of irre lar lines of light blue. 

Co1 parisons are made below bet een the Hawaiian males and 
smaller males ( carapace breadth < 1 0 mm.) of P. pelagicus, d sre­
garding the distinctive large males of he latter species. 

SIMILAR! IES 

( 1) Carapace.-Mottled, with in istinct reticulations along os­
terior b rders. 

(2) Chelipeds.-Inner surfaces o arm, wrist, hand, and fi ers 
pigmen ed ; dense patch on inner su face of hand at articulatio of 
movabl finger. 

DIFFERENCES 

The e are given in Table 2. 



TABLE 2 
COLOR DIFFERENCES BETWEEN SMALL MALES OF QUEENSLAND P. pelagicus (BREADTH < 120 MM.) AND MALES OF P. sanguinolentus 

FEATURE 

Carapace 

Chelipeds 
Arm, upper surface 

Arm, inner surface 
Wrist, upper surface 

Wrist, inner surface 

Rand, upper surface 

Hand, inner surface 

Hand, outer surface 

Immovable finger, inner surface 

Immovable finger, outer surface 

Immovable finger, under surface 
Movable finger, upper surface 

Movable finger, inner surface 
Movable finger, outer surface 

Dorsal portion of merus 
Fifth leg 

Dorsal portions of ischium, merus, 
and carpus 

FROM HAWAII* 

Mottling restricted to posterior portion of 
carapace : dark brown or brownish green, 
with large light brown areas and very pale 
areas : three large red spots absent 

Strongly mottled (light spots on dark purple 
background) 

Faint pigment dorsally with few scattered spots 
Strongly mottled, dark purple at base of inner 

spine 
Strongly mottled, dense concentration dark 

purple on under surface of inner spine 
Strnngly mGttled 

Dorsally, mottled with reddish brown or 
purple, ventrally blue 

Dorsally mottled with reddish brown or 
purple; large deep purple or reddish-brown 
spot at movable finger articulation 

Pale blue dorsally, ventrally purple red, 
tip purple red 

Dorsal proximal area pale blue, ventral distal 
area deep purple 

Deep purple 
Mottled, becoming deep purple in distal third 

Pale blue, becoming purple dorsally and distally 
Dark-tipped 

Mottled 

Strongly mottled 

HAW~IIAN 

Anterior and posterior portions of carapace 
mottled: reddish meshwork on very pale 
background : three large red spots present 

Occasionally feebly mottled, deep red concen­
tration on boss at wrist articulation 

Moderate to dense pigment dorsally 
Dark red pigment along inner border extending 

distally to base of spine 
Densely and uniformly dark red 

Vllithgut Gm,spiGUeus pigment, base gf spine at 
wrist articulation dense red 

Proximally red patch extending slightly along 
ventral border 

General surface without pigment ; moderately 
small red spot at movable finger articulation 

Proximally a red band, distally pale pink 

Unpigmented 

Pale pink 
Not mottled, pigmented proximally, densest on 

inner border 
Proximal two-thirds red, distal third white 
Not dark-tipped 

Not mottled 

Not mottled 

* Differences between females are roughly comparable, except that in female P. pelagicus the lateral portions of the posterior portion of the carapace 
show the reticulated pattern (see Fig. 2C). 
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Th Hawaiian and Fijian sped ens of P. sanguinolentus hich 
have een examined differ in pigm ntation from both Quee land 
and J panese material. These differ nces are evidently of a g netic 
nature because they are constant thr ughout both series of ma erial, 
and be ause they are independent of the environment of captur ( at 
least i Queensland material). They include secondary sexual har­
acteris ics which are presumably si nificant in species and s xual 
recogn tion. 

Th mid-Pacific P. sanguinolent s show superficial resembl nces 
to P. pelagicus, but closer examinatio shows that they differ as uch 
in pig entation from P. pelagicus s they do from Queensla d P. 
sangui iolentus. They also differ in numerous nonpigmentary fea­
tures, hich have been listed by St phenson and Campbell ( 1 59), 
and b Stephenson and Rees (196 ). To these features shou d be 
added the more granular and rela ively narrower carapace f P. 
pelagic s. 

Th distinctions between the mi -Pacific P. sanguinolentu and 
those f om other areas appear distinct ve enough, providing pigm nted 
materi 1 is examined, to merit subsp cific status. Before this c n be 
firmly ssigned, the distribution of e ch of the color forms mu t be 
determ ned. Particular attention shou d be given to Tahitian ma erial 
which hows certain unique features. In the event of confirmati n of 
the bi eographical isolation of the mid-Pacific material, the ame 
P or tun s sanguinolentus hawaiiensis • s proposed for these forms and 
the foll wing holotype for the subspe ies is selected : 

t (110.5 mm.), purchased Ho olulu Fish Market, Dr. . P. 
Ryan, eccmber, 1965. 

Th remaining material of this f rm, as listed in the Appe dix, 
would ecome paratypes. 

Th Fijian specimen of Rathbun's Callinectes alexandri woul also 
becom a paratype of P. sanguinolent ts hawaiiensis, while her I dian 
Ocean pecimen is added to the syno ymy of P. pelagicus. The sub­
specific designation of Rathbun's Ta itian holotype of C. alex ndri 
is still ncertain, but it belongs to t e species P. sanguinolentu . 

Th following material was exam ned for comparison of pig en-
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1 ( exclusive of Fijian and ahitian specimens mentioned i:1 text). 
P. s nguinolentus • 

. P. sanguinolentus sangu nolentus 
Queensland 

emale ( 46.3 111111.), Albatr ss Bay, near W eipa, Gulf of 'arpen­
tari , June, 1962-March, 1963, H. Foley, Australian Mus., I 14177. 
Fe ale (86.8 111111.), Machans Beach, Cairns, dragnet insho e, S.E. 
win , falling tide, 26/xii/196 , J. H. Barnes, Queenslan Mus., 
W 489. 5 males (29.2-71.4 rrm.), Gulf of Carpentaria, C ... I.R.O. 
Pra n Survey, 1963, Australia Mus. 7 males (129.3-155.411111.), 6 
fem les (123.3-147.4 mm.), N .. Jumpin Pin Bar, E. of Str dbroke 
I., t awled 25 fm., 16/ii/1966 G. Reisenweber, Queenslan Mus., 
W 479, W 2481-W 2483, W 2488, W 2490. 2 males ( ca. 6, 90.6 
mm.), 2 females (111.6, 117.3 mm.), ca. 5 miles E.N.E. f Scar­
bor gh blinker, on edge of N rthern Banks, Moreton Bay, , rawled 
5 fn ., 29/iii/1966, W.S. and .R., Queensland Mus., W 486. 3 
mal s (ca. 97.0-137.0 111111.), 2 females (111.8, 124.1111111.), etween 
Mu I. and St. Helena I., Mo eton Bay, trawled, 30-31/iii/ 966, J. 
Mel ean and L. Wale, Queensl nd Mus., W 2480, W 2485. 

Lord Howe I. 
ale ( fragmented, 76.7 mm ) , Lagoon Beach, May, 1964, 1. Ben­

nett, Biology Department, Univ. of Sydney. 
Western Australia 

females (65.8, 80.6 111111.), 'xmouth Gulf, Dec. 1955-Feb. 1956, 
all and 0. K. Godfrey, Qu ensland Mus., W 1484. 

Manus I. 
ale (60.7 mm.), Seeadlee arbour, C.S.I.R.O. Fisherie., beach 

sein , 4/xi/1949, Australian M s. P. 14877 . 
. P. sanguinolentus hawaii nsis 

Hawaiian Is. 
Ex Allan Hancock F undation, Los Angeles, collect ons. 

ale (83.0 mm.), Pearl arbor, Oahu I., Samoan er h nets, 
2-10 iii/1946, F.C. Zeisenhenne, No. 1034 B. Male (66.2 mm.) female 
(1 .5 mm.), Hanalei Bay, K-uai I., 10-20 ft., diving, 1/vii/1957,, 
F.C. Zeisenhenne. 2 males (ca. 5.5, 72.8111111.), S. or W. shor , Oahu 
I., d edged 100-1,000 ft., 1959, .rs. King. 

Ex Bernice P. Bisho Museum, Honolulu, collectio1 s. 
6 juveniles (14.6-15.9 mm.), Oahu Fish Market, No. 218 . Male 

(11 .5 mm.), Oahu, Honolulu 1arket, No. 2279. Male (62. mm.), 
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Maun lua Bay off Oahu, 18/iii/1953, No. 5877. Female (133.81 m.), 
Sta. 15 , Pele Expedition, No. 6798. 

Ex Smithsonian Institutio , Washington, D.C., collec ions. 
Po tion of male ( ca. 90 mm.), 1 male ( ca. 110 mm.), 2 fe ales 

(ca. 1 8, 120.7 mm.), Honolulu, 1 01, U. S. Fish Commissi n. 7 
males 38.3-95.9 mm.), 5 females ( a. 52---ca. 128 mm.), Pearl Har­
bor, 23 iv/1902, U.S. Fish Commissi n Steamer Albatross, U.S. .M. 
29696. 

Ex Dr. E.P. Ryan, Honol lu. 
37 uvs. (9.8---ca. 25.5 mm.), off Kokokahi, Kaneohe Bay, ahu 

I., thre seine hauls, ¾ in. mesh sein , 2.5 ft., 15/ix/1962 ( dep sited 
Bernie P. Bishop Mus.). 134 juvs. (9.6-37.1 111111.), off Kok ahi, 
Kaneo e Bay, Oahu I., three seine auls, ¾ in. mesh seine, 2. ft., 
silt an sand bottom, 12/vi/1963 ( de osited Bernice P. Bishop Mus.). 
18 mal s (90.0-133.5 111111.), 6 fema es (95.2-158 111111.), pure ased 
Honol lu Fish Market by Dr. E.P. R an, Dec. 1%5; of these 6 ales 
and 2 emales have been deposited i each of the following in titu­
tions: ernice P. Bishop Mus. ( inc. olotype), Australian Mus. and 
Queen land Mus., W 2487, W 2491. 

C. . pelagicus 
ueensland 

3 ales (111-121.S 111111.), 2 fen ales (116.5, 129 111111.), o St. 
Helena I., Moreton Bay, trawled, 28/ ii/1966, L. Wale, Pres. Qu ens­
land M s., W 2492. 47 males (75.5 157 111111.). 1 Sacculina inf sted 
male ( 29.5 111111.), 44 females (77-15 .5 mm.), 6 ovig. females (108-
156 m11.), trawled Wanderer n, sh How, muddy grounds nea St. 
Helena I., Moreton Bay, 15-25/viiijl 6, co11. L. Wale, Pres. Qu ens­
land M s. 

apan 
2 les (107.8, 117.4 111111.), 2 fe iales (105.1, 106.3 mm.), ra­

nlet, Tosa Bay, 10/vi/1966, res. Dr. K. Yatsuzuka. 
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