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Contributions to the Knowledge of the Alpheid Shrimp 
of the Pacific Ocean 

Part XVII. Additional Notes on the Hawaiian Alpheids: New 
Species, Subspecies, and Some Nomenclatorial Changes1 

A L B E R T H . B A N N E R 2 A N D D O R A M . B A N N E R 2 

IN 1953 the senior author monographed the 
shrimp of the family Alpheidae (then called 
Crangonidae) for the Hawai ian archipelago. 
Since that date two addit ional papers deal ing 
with Hawai ian alpheids have been publ ished, 
additional species new to Hawai i have been 
recorded, and a series of nomenclatorial 
changes have occurred. In addit ion, we have 
recently found three new species and sub-
species and we wish to raise a subspecies re-
ported or ig inal ly f rom Hawai i to specific rank. 
All of these changes we wish to publish in 
a single publicat ion for the convenience of 
future workers deal ing with Hawai ian alpheids. 
In a second paper, to be publ ished subsequent ly , 
Guinther, Grouvhoug , and Banner will g ive 
specific data for the alpha-numerical des igna-
tions used in this paper and addit ional capture 
records and ecological notes for the species 
from Pearl Harbor, Oahu. 

Primary type material will be deposited in the 
Bernice P. Bishop Museum, Honolu lu ; some of 
the paratypic series, where possible, will be 
deposited in the National Museum of Natural 
History, Wash ington , D.C. 

A D D I T I O N A L R E C O R D S AND N O M E N C L A T O R I A L 

C H A N G E S , 1 9 5 3 1 9 7 3 

Additional Records and Xofes 

In 1959, the senior author described Alpheus 
lanceostylus f rom Pearl and Hermes Reef and a 
subspecies, A. malabaricus Fabric ius mackayi, 

1 W o r k s u p p o r t e d in par t by U.S . Nat iona l Science 

F o u n d a t i o n grant G B 2 5 0 2 0 . M a n u s c r i p t r ece ived 

7 S e p t e m b e r 1 9 7 3 . 
2 Un ive r s i t y o f Hawai i , Hawai i Inst i tute o f M a r i n e 

B i o l o g y , P .O. B o x 1 3 4 6 , K a n e o h e , O a h u , Hawai i 

9 6 7 4 4 . Hawai i Inst i tute o f M a r i n e B i o l o g y c o n t r i b u t i o n 

no. 4 4 7 . 

from Oahu as new (Banner 1959). In the same 
paper A. lanceloti C"outicre was recorded f rom 
Oahu and addit ional taxonomic or ecological 
notes were supplied on the fo l lowing species: 
A. paragracilis Coutiere, A. huikau (see be low) , 
A. rentrosns Milne Kdwards, A. diadema Dana, 
A. rapax Fabricius, and A. platyunguiculatus 
Banner. 

In I960 Banner and Banner described a new 
species, Metabetaeus lohena, f rom a brackish pool 
in a lava How f rom the island of Hawai i . 

In 1966a Banner and Banner recorded Synal-
pheus streptodactyhis Cout iere as a symbiont in 
sponges from Oahu. 

We also wish to record the penetrat ion of 
two species of Alpheus into the brackish water 
pond system in loose lava f lows on the island 
of Maui that Holthuis (1973) has described. To 
these pools he has appl ied the name "anch i a -
l ine ," defined as des ignat ing those pools 
" w i t h o u t surface connect ion with the sea, con-
taining salt or brackish water which fluctuates 
with the t ide ." One species was Alpheus gracilis 
Heller which reached only to pond f (see 
Holthuis 1973, tig. 3). The other, Alpheus lobidens 
potynesica (new subspecies, see be low ; it should 
be pointed out that some specimens were too 
f ragmentary for posit ive identif icat ion), was 
found not only in this pond, but also in ponds 
f, r, .r, and n>. Dr. John Maciolek reports that in 
most cases the a lpheids were bu r row ing in the 
bottom material of the ponds, but some were 
occasionally seen in the cracks between the 
basaltic boulders . The sal inity of the ponds 
varied between 7 and 24%(). Metabetaeus lohena 
Banner & Banner is characterist ic of the 
anchial ine pool system, especial ly of those 
ponds that have cavel ike connect ions ; it wi l l be 
discussed be low. M. lohena was not found in 
the same pools as the two species of Alpheus. 
We are indebted to Dr. John Maciolek, Hawai i 
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Coopera t ive Fisher ies Unit , Univers i ty of 
Hawa i i , for the spec imens and the col lect ion 
data . 

Nomenclatoriai Changes 

The names , Crango idae W e b e r and Crangon 
Weber have been off icial ly changed to Alphe idae 
Raf inesque and Alphms Fabr ic ius by the Inter-
nat ional Commis s ion on Zoolog ica l Nomen-
clature in Op in ion 334, 1955. 

The gener i c name Jousseauwea Webe r was 
found to be preoccup ied and changed to 
Salmoneus by Hol thu i s in 1955. 

In the genus Synalpheus, we are p l ac ing S. 
prolificus Bate in s ynonymy to .V. charon Hel ler 
and are r e m o v i n g the t w o subspecif ic names 
f rom .V. streptodactylus. These changes in status 
wi l l be discussed in Part II of " T h e Alphe id 
Shr imp of A u s t r a l i a " (in press) . 

In the genus Alpheus the fo l l ow ing tr ivial (or 
specif ic) names have been c h a n g e d : 

A. paracrinitus bengalensis Cout ie re is now A. 
paracrinitus Miers (Banner and Banner 1967). 

A. tuthiHi (Banner ) is now A. crockeri Arm-
st rong (Crosnier and Forest 1966). 

A. ventrosus Mi lne Fid wards is now A. lottini 
Guer in (Hol thu i s 1958, also Banner and 
Banner 1964). 

A. latipes (Banner ) is now A. lottini (Banner 
1958 as A. ventrosus). 

A. amirantei Cout iere w a s changed to .1 . 
amirantei sir^oit (Banner and Banner 1964). 

In add i t ion we accept the redef in i t ion of the 
genus Metalpheus Cout iere as separated f rom 
Alpheus by Chace (1972), and the fo l l ow ing 
species are now p laced wi th in i t : 

Al. paragracitis (Cout iere ) p rev ious l y A. para-
gracilis. 

A 1. rostratipes (Pocock) , p rev ious l y reported 
as A. clippertoni Schmit t (1939), A. nanus 
Banner (1953), A. hmk.au Banner (1959) (sec-
discuss ion in Banner and Banner 1967 and 
Crosnier and Forest 1966). 

Al. hairaiiensis ( F d m o n d s o n ) p rev ious l y A. 
hawaiiensis ( F d m o n d s o n 1925). W e have re-
examined the ho lo type (the only spec imen 
k n o w n ) at the Bernice P. Bishop iMuseum and 
find that it agrees with the gener i c character-
istics set forth by Chace. 

NKW RF,CORDS AND SPKCIKS, 1 9 7 3 

Leptalpheus pacificus sp. n o w ' 

Fig . 1. 

I loiotype 

14-mm nonov i ge rous temale (carapace length 
5 mm) . Col lected in 4.5 m of water in Pearl 
Harbor , Oahu (BC 11 -04104). 

Paratype 

21-mm ov i g e rous temale (carapace length 
6 mm) . D u g f rom low intert idal sand fiats of 
a reef in Kaneohe Bay, Oahu , near 21 27 '00" N, 
157 47 '16" W . 

Description 

Anter ior por t ion of carapace p roduced into 
a smooth ly rounded hood cove r ing eyes t rom 
dorsa l aspect only , w i thou t trace of orbi ta l 
hoods, ros t rum, or car inae . P te rygos tomia l 
ang le rounded , not p roduced . W i t h o u t orbi to-
rostral process . 

Antennu la r pedunc les s tout . Second art ic le 
1.3 t imes as long as broad and only a l itt le 
longer than first art ic le , third art ic le 0 .6 as long 
as second. S ty locer i te acute d is ta l ly , reach ing 
s l ight ly past end of first an tennu la r art icle. 
S q u a m o u s port ion of scaphocer i te broad and 
reach ing near middle of third an tennu la r 
art ic le , lateral tooth acute , a l itt le longe r than 
squame . Carpocer i te 4 .5 t imes as long as broad 
in lateral v i ew , and reaching to near end of 
an tennu la r pedunc les . Basicer i te wi th heavy , 
acute tooth on infer ior marg in . 

Chel ipeds asymmetr ica l wi th l a rge chela 2.5 
t imes l ength of smal l , both chelae carr ied Hexed 
aga ins t a flattened merus . Pa lm rounded except 
for flattened area to a c commoda t e merus . Fixed 
finger bear ing three teeth on outer face and t i p : 
prox ima l tooth broad , thin, very large , and 
t r i angu l a r ; second tooth , a lmost at t ip, a lso 
thin but t runcate , a lmost r ec t angu l a r with 
super ior surface i r r e gu l a r ; tooth at t ip a smal l 
rectangle . Dac ty lus w i thou t co r r e spond ing 

s T h e appearance <>t the n a m e / jptalphcus pacificus in 

Peart Ilarbor Wiotcgical Survey: \:hial Report^ ed. I'.van (.. 

Hvans J11 ( N U C T N 1 1 2 8 , 3 0 August: 1 9 7 4 ) , page 5 .0 1, 

does no t create a nan/en nudum as this r e p o r t w a s issued 

p re l iminary to pub l ica t ion and had o n l y l imited and c o n -

t ro l led d i s t r i b u t i o n ; it w a s no t ava i l ab le to the publ ic . 



F I G . 1. l^eptalpheus pacifiats sp. n o v. H o l o t y p e . . 1, /j, an te r io r r eg ion dorsa l and lateral v i e w ; C, D, Ilarge 

c h e l i p e d — s u p e r i o r , media l , and i n f e r i o r aspects ; i'', G , distal r e g i o n o f c h e l a — e n l a r g e d , lateral , and media l f a ce ; 

H, /, small c h e l i p e d — s u p e r i o r and in fe r io r aspect ; /, distal r e g i o n o f small c h e l a — e n l a r g e d , media l f ace ; K, s e c o n d 

l e g ; L , th i rd l e g ; Af, te lson and u r o p o d s . 

SCAI.US: C, D, /: ,//, I, K, L, scale a ; /•, G, J , scale H; A, B} M, scale c. 
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dent i t ion except at t ip which bears t w o low 
teeth meet ing wi th tooth of tip of fixed finger; 
however , in the hiatus be tween prox imal and 
middle tooth opposi te , outer ma rg in of dac ty lus 
deve loped as a low crest. Carpus cup-shaped , 
less than half as long as fingers. Merus a little 
shorter than pa lm, s lender , s l ight ly twis ted with 
flattened face to a ccommoda te che l a ; distal 
marg ins not projected, distal sect ion of merus 
th icker than prox ima l . 

Smal l chel iped with chela 5.0 t imes as long as 
broad. F ingers and pa lm a lmost equal in l ength , 
face of pa lm flattened to a ccommoda te merus . 
Oppos ing marg ins of fingers w i thou t teeth ex-
cept for s l ight j a gged surface of fixed finger; both 
fingers sparsely beset with short setae. Merus 
f lattened, a l itt le shorter than chela , s l ight ly 
excavate , and tw i s t ed to a ccommoda t e chel iped. 

Carpal art icles of second leg wi th ra t io : 
1 0 : 4 : 4 : 4 : 8 , chela as long as last three art ic les. 
Merus s l ight ly excavate to a c commoda t e carpal 
art ic les when flexed. 

I sch ium of third leg w i thou t spine, a lmost 0.4 
as long as merus . Merus 4 .0 t imes as long as 
broad, inermous . Carpus 0.5 as long as merus 
with superodista l ma rg in t e rmina t ing in roun-
ded tooth, inferodista l ma rg in t runcate , bear-
ing one spine. Propodus 0.7 as long as merus 
bear ing t w o spines on infer ior marg in and a pa i r 
dista l ly . Dacty lus 0 .4 as long as p ropodus , 
s imple , s l ight ly cu rved dis ta l ly . Fifth leg with 
heavy distal row of brist les , a second row not 
as broad, and t w o minute tufts p rox ima l l y . 

Pleura of s ixth abdomina l somite ar t icu la ted . 
Te l son 3.2 t imes as long as poster ior marg in 

is broad, marg in s convex anter ior ly , s t ra ight 
to s l ight ly concave poster ior ly . T i p be tween 
terminal spines p roduced and arcuate . Inner 
spine of posterolatera l pa i r long and s lender , 
more than one-quar te r length of te lson, outer 
pair not half as long as inner . Dorsal surtace 
with two pairs of s t rong spines . Anal tuberc les 
present but not wel l deve loped . Oute r uropod 
bear ing prox imal to ar t icu la t ion the usual 
s t rong lateral spine, and in add i t ion a s t rong 
t r i angu la r tooth media l ly . 

/ discussion 

T h e only other species in this genus is Leptal-
pheus forceps Wi l l i ams (1965 : 192). T h e species 

was first known only f rom the waters of North 
Caro l ina where it was found or ig ina l l y in 
n ight p l ankton tows in sha l low wa t e r ; it was 
subsequent ly found in b u r r o w s of I 'pogebia 
ajfinis ( Say ) by day . A later s tudy in Old T a m p a 
Bay, Flor ida , revealed that it was not un-
c o m m o n in the enr iched ( = pol lu ted) tide-
flats where it was col lected in the rat io of one-
spec imen to about six spec imens of ( r. a j f i n i s , 
and that the ov i g e rous females ranged in cara-
pace l ength f rom 3.8 7.1 m m (Sa loman 1971 : 
69). Dawson (1967 : 224) reported the speci-
mens f rom Dav i s Bayou , Miss iss ippi R iver , 
apparent ly associated with C.altianassa jamai-
cense touisianensis Schmit t . 

Th i s Pacif ic species is qu i te s imi l a r to the 
At lant ic in a number of character is t ics inc lud-
ing the genera l fo rm (but not the propor t ions ) 
and shape of the anter ior port ion of the carapace , 
flexure of the large chel ipeds , shape of telson 
and uropods , etc. Ho we ve r , it can be clear ly 
separated by the fo l l ow ing charac ter i s t i cs : (1) 
the p ropor t ions of the an tennu la r pedunc les , 
wi th the second art ic le be ing only s l ight ly 
longer than broad instead of be tween 4 and 5 
t imes as long as b r o a d ; the s ty locer i te reaches 
past the end of the first an tennu la r art ic le , in-
stead of be ing half as l o n g ; (2) wh i l e in both 
species the scaphocer i te reaches to end of 
second antennu la r art ic le , in this species it is 
about tw ice as long as broad , instead of 3 t imes ; 
on the l a rge chela the fixed finger bears only 
two major teeth and lies at an ang l e of 30 40 
to the axis of the pa lm, whi l e in the At lant ic 
species both fingers bear many mesh ing teeth, 
and the fixed finger lies at about 60 to the 
p a l m ; (4) the che lae of the second legs are equal 
in length to the three distal carpal art ic les in-
stead of the distal t w o ; and (5) the p ropodus of 
the third leg bears t w o spines on the infer ior 
marg in instead of four (this character i s t ic may 
not be rel iable) . 

Nei ther of the spec imens found so tar were 
males, but it is l ike ly that this species, l ike L . 
forceps, wi l l show no marked sexual d imor -
ph i sm. 

The ho lo type was col lected in coarse sand 
with shell f r agment s and wood chips in about 
4.5 m of water near the mouth of Pearl Harbor . 
In the same col lect ion was a chela of a ca l l ianas-
sid shr imp . T h e pa ra t ype was col lected f rom 
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clean fine sand intert ida l ly at about the 0 .0 t ide 
level on a reef in Kaneohe Bay by d i g g i n g in an 
area with many b u r r o w s of ca l l ianass ids . Thus , 
the associat ion of L. pacijica wi th ca l l ianass ids is 
impl ied but not proven . 

C.olor A'C>tes 

Trans lucent whi te with pale ye l low-g reen on 
ends of antennae , antennules , and large chela . 
Kggs wi th p i gment spots well d eve loped ; 
br ight , y e l l ow-g reen egg mass. 

Alpheopsis diabolus Banner 

A. diabolus Banner 1956: 325, f ig. 3. 

New Records 

Seven spec imens were obta ined f rom a dead 
coral head in 8 ft of water near the mouth of 
Honaunau Bay at the City of Refuge , Hawai i . 
Th i s species is k n o w n f rom the Soc ie ty Is lands 
(Banner and Banner 1967) to the Mar iana 
Islands ( type loca l i t y ) ; the record of its p rev ious 
capture close to Hawai i was f rom Fann ing , Line 
Islands (Banner 1970). 

Metabetaeus lohena Banner & Banner 

M. lohena Banner & Banner I 960 : 299, f ig. 1. 

Ken' Records 

The only p rev ious record of this species was 
f rom a brack ish pool in a lava f low near South 
Point (Ka Lac), Hawa i i . Macio lek and Brock 
(1974) f ound it in their s tudy of the anchia l ine 
water pools of the is land of Hawa i i f rom the 
north Koha la distr ict a r o u n d S o u t h Po in t and on 
east coast at K a p o h o (Puna Distr ict ) . On Maui 
Macio lek has col lected it f rom many sites f rom 
Ahihi Bay south and east to W e k e a and also in 
the Wa i anapanapa Caves in the Hana Distr ic t 
(Mac io l ek , personal commun ica t i on ) . Hol thu is 
(1973) g ives specif ic pools where it was cap-
tured in southwes t Maui . 

Syna/pheus thai Banner & Banner 

.V. thai Banner & Banner 1966/;: 61, f ig . 19. 

New Records 

In a subsequent paper this species is reported 
f rom Pearl Harbor . The on ly p rev ious record is 

f rom the Gul f of Tha i l and , but we are to report 
it a lso f rom the southern Phi l ipp ines in a fu tu re 
paper . The Hawa i i an spec imens agree well wi th 
the spec imens f rom Tha i l and . 

Syna/pheus bituberculatus de Man 

.V. bituberculatus de Man 1911: 276, fig. 53. 

New Records 

In the subsequent paper this species is re-
ported f rom Pearl Harbor . It should be noted 
that e l sewhere , as in Austra l i a , the species has 
been reported as a s ymb ion t in sponges , but 
that its capture records here indicate no such 
re la t ionship . W e discuss its var iab i l i ty in Part II 
of our Austra l i an m o n o g r a p h (in press) . It was 
prev ious ly k n o w n f rom Tha i l and , S ingapore , 
and Japan in add i t ion to de Man ' s spec imens 
f rom Indones ia . W e also have some in our 
co l lect ions f rom the Phi l ippines . 

Alpheus lanceloti Cout iere 

Fig . 2K 

A. lanceloti Cout i e re 1905: 900, f ig . 39. Banner 
1959 : 143, fig. 8. 

Remarks 

In a col lect ion of four male spec imens , 19 
25 m m in length f rom the reef at 21 27 ' 00" N, 
157 47 '16" W in Kaneohe Bay, the first four 
thorac ic s terna carr ied a rounded Hap that pro-
t ruded ventra l ly and poster ior ly a long the 
median l ine (see Fig . 2K). W e have also ob-
served s imi lar pro ject ions on spec imens of 
Athanas dorsa/is ( S t impson) , Athanas granti 
Cout iere , Alpheus bisincisus De Haan f rom 
Austra l ia , and on spec imens of Alpheus pacipcus 
Dana f rom Nosy-Be , Madagasca r . It has not 
been reported e l sewhere in the l i terature . W e 
offer no sugges t ion as to the func t ion of the 
flap, nor to its poss ib le sys temat ic s ign i f icance . 

Alpheus rapacida de Man 

.1. rapacida de Man 1911 : 394, fig. 91. 

New Records 

In a subsequent pape r this species is reported 
f rom Pearl H a r b o r ; we also have spec imens 
f rom intert idal sandf lats and on patch reefs in 
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small chela, lateral face; ( . , merus of small chela, medial htce; D H, super io r margin ot large chela o f f i ve specimens. 

. \lphcus malabaricus Fabricus, 2 4 - m m male f r o m Thai land. I, anter io r region o f carapace ; ] , small chela, lateral facc. 

.Mphcus lanccloli Cout iere , 2 5 - m m male f r o m k a n e o h e Bay, Oahu . K, ventral side o f a b d o m e n . 

SCAI.I S: . 1 , I ) , /•, /•', C,\ II, /, K, scale a ; C , J , scale b. ' 

Kaneohe Bay. Th i s species, l ike the related .1 . 
ra/wA-Fabriciusancl A. p/atyunguicn/atusi^'xnncr)^ 
l ives in b u r r o w s in the sand. Moehr ing (1972) 
shows that both .1 . rapax and A. rapacida l ive 
in a symbio t i c associat ion with the goby Psilo-
gobins mainland'! Ba ldwin . Lewinsohn and Holt-
huis (1964 : 47, fig. 1) have d iscussed some 
points of t axonomic impor tance , and our 
studies of this species in Hawai i support their 
observa t ions . This species is a lso k n o w n f rom 
South Africa, the Medi te r ranean , V i e tnam, 
Tha i l and , S ingapore , and Indones ia . 

Alpheus mackayi nov . comb. 

Fig. 2 . 1 II 

. 1. malabaricus mackayi Banner 1959: 149, f ig. 12. 

In the senior au thor ' s descr ipt ion of the fo rm 
f rom Hawa i i as a subspecies , he found marked 

differences f rom .1 . malabaricus Fabr ic ius 
k n o w n f rom India (and Southeas t Asia and 
Afr i ca ) : in the Hawa i i an form the ros t rum is 
a low t r i ang le that scarcely reaches past the 
anter ior reg ion of the orbi ta l hoods , in con-
trast to A. malabaricus in wh ich the ros t rum is 
s lender and acute , reach ing well past the orbital 
hoods (F ig . 21); second, and poss ibly more im-
portant , the fingers of the smal l chela in the 
Hawa i i an fo rm are only 1.5 t imes the length of 
the pa lm instead of 2.5 t imes as long or more 
(see Figs . 2/3, J ) . These differences seemed to be 
subspecif ic in nature and he named his sub-
species A. m. mackayi. H o w e v e r , we now have 
spec imens of this t ype f rom G u a m and Tu lea r , 
Madagasca r . W e are therefore ra i s ing it to 
specif ic rank . W e note that the prox ima l 
shou lder of the super ior saddle var ies f rom a 
g radua l curve to s l ight ly o v e r h a n g i n g the 
g r o o v e (see Figs . 2 D A I ) . 
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Alpheus lobidens polynesica subsp. no v. 

F ig . 3 

Alpheus lobidens De Haan 1850: 179. 
Alpheus crassimanus Hel ler 1865: 107, pi. 10, 

tig. 2. Banner 1953: 134, fig. 28. 

I io/ofype 

22-mm male t rom Kaneohe Bay , Oahu , 
Hawa i i , 21 26 '23" N, 157 '48 '29" W . A long 
outer side of Heeia Fish Pond, under rocks and 
dead coral heads imbedded in a mixture of 
coral sand and terrestr ia l silt at 0 .0 to + 10 cm 
tidal level . 

Allotype 

20-mm female cohab i t ing with holotvpe . 

Para types 

34 spec imens t rom 10 24 m m t rom same-
locat ion as ho lo t ype ; 173 spec imens f rom Pearl 
Harbor (see subsequent paper) . 

I description 

Rost rum acute, reach ing past midd le of first 
antennular art icle. Rostra l car ina rounded . 
Orbita l hoods s l ight ly inf lated, f o rm ing moder -
ately rounded orbi torostra l g rooves . 

Second antennu la r art ic le 2 t imes as long as 
broad, 1.6 t imes longer than vis ible part of first 
antennular art icle. Th i rd an tennu la r art ic le 
shorter than vis ible part of first. S ty locer i te 
acute , reaching to end of first an tennu la r art ic le . 
Outer marg in of scaphocer i te concave , lateral 
tooth heavy , reach ing wel l past end of antennu-
lar pedunc l e ; s quamous por t ion na r row, shorter 
than lateral tooth . Carpocer i te as long as lateral 
tooth of scaphocer i te . Basicer i te wi th promi -
nent lateral tooth . 

Proximal and distal art ic les ot third maxi l l i -
ped subequa l , midd le art ic le 0 .4 as l ong as 
prox imal , infer ior marg in ot midd le art ic le 
bear ing several fine hairs on inner surface . 
Outer marg in of basal two- th i rds of exopod i te 
beset wi th about 10 long , thread l ike ha i r s ; 
distal port ion wi th usual tuft . 

Large chela 2 .2 t imes as l ong as broad , fingers 
occupy ing the distal 0.4. Proximal and distal 

shou lders ot super ior saddle gent ly rounded . 
Media l pa lmar depress ion a we l l -marked , 
na r row t r i ang le with apex reach ing half the 
d is tance f rom saddle to prox ima l end of pa lm. 
Lateral pa lmar depress ion q u a d r a n g u l a r with 
prox ima l end g r adua l l y m e r g i n g with surface 
of pa lm near the linea inipressa. Infer ior shou lder 
heavy , m a k i n g a r ight ang l e to inter ior marg in 
ot pa lm, with apex rounded . Inter ior notch 
broadly U-shaped , con t inu ing on lateral tace of 
pa lm as a we l l -def ined , but smal l , t r i angu l a r 
depress ion with rounded apex, and on medial 
face as a longe r and broader , less we l l -def ined , 
depress ion . Merus 2 t imes as long as broad , 
infero interna l marg in bear ing acute tooth 
dista l ly . 

Smal l chela sexual ly d imorph i c . Mature male 
chela 3.4 t imes as long as broad , fingers two -
thirds length of pa lm. Palm s l ight ly constr ic ted 
prox imal to dacty lus , but w i thou t s cu lp tu r ing . 
Palm bear ing small subacute tooth media l to 
dac ty la r a r t icu la t ion . Dac ty lus ba laeniceps , 
prox ima l l y broadened , w i th f r inge of setae on 
medial and lateral marg in s jo in ing on super ior 
surface proximal to somewha t hooked tip. 
Pollex with short line of setae p rox ima l l y on 
oute r face, but with long l ine of setae on medial 
marg in . Female chela not ba laeniceps , wi th 
t aper ing hooked dac ty lus s l ight ly l onge r than 
pa lm, w i thou t any f r inge of brist les . Both male 
and fema le chelae with only sparse scattered 
setae on media l tace. Merus of both che l ipeds 
s imi lar ly a rmed , male about 2 .5 t imes as long as 
broad , female about 3 t imes. 

Second legs with rat io of carpal a r t ic les : 
1 0 : 8 : 3 : 3 : 4 . 

I sch ium of third leg w i th spine on infer ior 
surface . Meru s 4 t imes as long as broad , inermis . 
Carpus 0.5 as long as merus , superodis ta l mar-
g in projected but rounded . P ropodus 0.7 as 
l o n g as merus , wi th seven spines on infer ior 
marg in and t w o d is ta l ly . Dac ty lus s imple , 
s l ight ly cu rved . 

Te l son tw ice as long as poster ior ma rg in is 
b r o a d ; anter ior pair of dorsal spines placed just 
anter ior to m idd l e ; posterolatera l spines smal l , 
not ex tend ing beyond arcuate poster ior marg in . 

C.olor \otes 

G r o u n d co lor t rans lucent g r a y -wh i t e . Trans -
verse bands of reddish b r o w n to o l ive -green on 



maxi l l iped, inner face ; D, l i , large che l iped, medial and lateral f ace ; /', G, smal l che l iped, lateral and medial f ace ; 

//, lateral face o f small che l iped o f a l l o t y p e ; /, second l e g ; K, th i rd l e g ; L , te lson. 

. \lpbeits Inbidens lobidens D e f l a a n . /, small che l iped, o u t e r face o f 4 0 - m m male f r o m Austra l ia . 

SCAI.I-S: 1, li, C , L, scale a ; D, l i , /', (,, II, I, J , K, scale h. 
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dorsal surface of carapace , and one on each 
abdomina l segment ex tend ing across the dor -
sum to p leura . Cauda l fan wi th s imi lar band on 
poster ior sect ion wi th color more intense on 
outer u r o p o d ; near sixth abdomina l s egment a 
t rans lucent whi te band . Bands composed of 
red-brown and ve l low-green stel late ch romato -
phores , the overa l l hue depend ing upon the 
expans ion of ind iv idua l units . S ides of cara-
pace wi th w ide l y d ispersed reddish b rown 
chromatophores , more concentra ted on anter ior 
marg in . Cardiac area dark , b lue-green wi th 
randomly placed ye l low-green spots. Thorac i c 
legs wi th faint wash of g reen and red chromato -
phores . General co lor of chela o r a n g e - b r o w n 
with inner face and pa lmar g r o o v e s g r ay -wh i t e . 
Palm da rken ing dista l ly , basal por t ion of 
f ingers dark green , tips of f ingers g r a y -wh i t e . 
F g g s dark g reen . 

1 'ariation 

The ros t rum var ies f rom reach ing to a l itt le 
before the midd le of the second antennu la r to 
near end and var ies f rom 1.1 to 1.7 t imes as long 
as broad at the base. Occas iona l ly there is a 
tooth on the distal end of the infero interna l 
marg in of the merus of the small chela . The 
rat io of the length of the first t w o art ic les of 
the second leg var ies f rom 1 0 : 6 to 1 0 : 8 . 

Discussion 

We wish to do t w o th ings in this pape r : first 
reestablish the name A. lobidens De Haan for 
the species usual ly c i ted as A, crassimanus Hel-
ler, and to d iv ide A. lobidens into t w o geo-
graphica l l y separated subspecies . 

A. lobidens was descr ibed by De Haan f rom 
Japan in 1850; A. crassimanus was descr ibed 
f rom the Nicobar Is lands by Hel ler in 1865. In 
most of the l i terature , when the species was 
referred to f rom Japan it was cal led A. lobidens, 
and in most c i tat ions f rom e l sewhere in the 
Indo-Pacif ic and Med i te r ranean it was cal led 
A. crassimanus. A careful compar i son of or ig ina l 
and later descr ipt ions of the t w o species revea ls 
no differences when the normal var ia t ion is 
cons idered . In 1911 : 196 de Man remarked , " I t 
remains uncerta in whether the Japanese A . 
lobidens De Haan is ident ical wi th A. crassi-

manus or no t . . . the que s t i on . . . m u s t be left to 
fur ther researches . " He sugges t ed that there-
m igh t be a difference in the p ropor t ions of the 
carpus of the second legs . Th i s s l ight difference 
he remarked upon is w i th in the range of normal 
var i a t ion . 

T h r o u g h the courtesy of Dr. L ipke Hol thu i s 
of R i j k s m u s e u m van Na tuur l i j k e Histor ic in 
Leiden we were able to examine a pair of 25 -mm 
spec imens of A. lobidens f rom Japan. Dr. 
Hol thu i s r emarked that these spec imens were 
f rom " A r i a k e Bay, K y u s h u , not far f rom 
Nagasak i , K y u s h u whe re Von S iebold and 
Burge r l ived , w h o obta ined most of the mater ia l 
for \:auna Japonica. T h e type local i ty is not g i ven 
by De Haan, but is most l ike ly s o m e w h e r e near 
Nagasak i " (personal cor respondence ) . W e have 
compared these spec imens to those in our col-
lect ion f rom Austra l i a , Tha i l and , and the Red 
Sea and can find no rel iable differences. The 
t w o nomina l species, as suspected by de Man , 
are the same. T h e name A. lobidens is the senior 
of the t w o and must be appl ied . 

In our s tudies of A. lobidens we have found 
t w o dist inct popu la t ions . One popu la t ion is 
represented in our present s tudy col lect ion by 
about 180 spec imens f r o m Ma layo -Tha i waters , 
500 spec imens f rom Austra l ia , and 200 speci-
mens f rom the Red Sea. The other popula t ion 
is that wh ich we have reported f rom prev ious 
papers f rom the central Pacif ic and the sub-
species here descr ibed (see especia l ly Banner 
1959: 147). T h e western Pacific and Indian 
Ocean spec imens g r o w large , w i th the largest 
in our present col lect ions reach ing 36 m m in 
l ength , but those prev ious l y reported reach ing 
45 50 mm. All of the l a rger males in these col-
lect ions have heavy s cu lp tu r ing on the pa lm of 
the small chela , as descr ibed by p rev ious wor -
kers in the area and as s h o w n for an Austra l i an 
spec imen in F ig . 31. T h e smal lest males , h o w -
ever , lack this s cu lp tur ing , hav ing mere ly a 
s l ight ly rounded constr ic t ion of both marg ins 
prox imal to the dac ty l a r a r t icu la t ion . Wh i l e we 
have some spec imens f rom Tha i l and as short 
as 12 m m with a scu lptured pa lm, the transi-
t ion f rom a smooth to a scu lptured pa lm usual lv 
occurs in the range in l ength of 16 26 mm. A 
col lect ion of 20 males r ang ing in length f rom 
15 20 m m f rom the Red Sea is typical of the 
t rans i t ion size. All of the males were col lected 
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Fic;. 4. K n o w n distribution of Alpheus lobidens lobidens De 1 laan and . 1 . lobidens polynesica subspec. nov. 
Alpheus lobidens lobidens. 1, Japan, De Haan 1 8 5 0 ; 2, Nicobar Islands, 1 Idler 1865 ; 3, Red Sea, Paulson 1875 ; 4, Cape 

York , Australia, Spence Bate 1888 ; 5, |apan, Ortmann 1890 ; 6 Amboina, Coutiere 1 8 9 8 ; 7, Ternate, de Man 1902 ; 
8, Zanzibar, l.enz 1905 ; 9, Indonesia, de Man 1 9 1 1 ; 10, Chilka Lake, K e m p 1 9 1 5 ; 11 , South Africa, Barnard 1950 ; 
12, Tunisian Sea, Forest and Guinot 1956 ; 13, Yap, Banner 1959 ; 14, Vietnam, Tiwari 1963 ; 15 Thailand, Banner and 
Banner 1 9 6 6 ; 16, Australia, Banner and Banner, in press. 

, \lpheus lobidens polynesica. 17 Hawaii, Banner 1953 ; 18, Gilbert Islands, Banner 1957 ; 19, Arno, Banner 1958 ; 
20, Canton Island, Banner and Banner 1964 ; 21 , Fiji, Tonga, Samoa, Banner anil Banner 1 9 6 6 ; 22, Society Islands, 
Banner anil Banner 1967 ; 23, Marshall Islands, Banner and Banner 1968 ; 24, Fanning Island, Banner 1970. 

at a s ing le t ime a long a s ing le nar row stretch 
of beach. Six of these showed only s l ight 
g rooves , whi le 14 had the typical rather massive-
scu lp tur ing . In our present col lect ions f rom 
this broad g eog r aph i c area we have only one-
large specimen that does not agree . It is a 40-
mm male with a ba laeniceps dac ty lus but wi th-
out pa lmar scu lp tur ing , col lected f rom Aldabra 
Island, north of Madagasca r , by the Inter-
national Indian Ocean [expedit ion. W e can offer 
no explanat ion for this anoma lous cond i t ion , 
but sugges t that if the scu lp tur ing is the result 
of a ho rmone released at a certa in deg ree of 
sexual matur i t y , then this spec imen may be re-
tarded in its sexual deve lopment . A s imi lar con-
dit ion was noted for the largest male of , 1. 
euphrosyne de Man that we col lected in Tha i l and 
(1966/;: 132). 

In contrast , the males f rom the central Pacific 
never attain the l a rge size of those to the west , 
and the largest in our Hawai i an col lect ion 
reached only 28 m m in length (we do not have-
data on the lengths of the other central Pacific 
spec imens ; see Banner and Banner 1962: 238). 
Howeve r , even the largest never deve lop the 
scu lp tur ing on the palm of the small chela. We 
wish to emphas ize that there are no character-
istics that wou ld be used to separate a mature-

male f rom Hawai i f rom an immatu re male wi th-
out a scu lptured chela col lected in the western 
Pacific or Indian Ocean, and that mature males 
th roughou t the ent i re range bear a typical 
ba laeniceps-shaped dac ty lus . 

Th i s appears to be a val id cr i ter ion for sub-
specif ic separa t ion : a s l ight difference in gene-
pools of the two popu la t ions permits the 
western form both to reach grea ter size and 
even at in termedia te sizes to deve lop the sculp-
tured condi t ion of the small che l a ; the centra ! 
Pacific fo rm cannot atta in the grea te r size and, 
even at its largest , never has the " mature " fo rm 
of the small chela . It is as if in the centra l 
Pacific the species has a s l ight degree of neoteny . 
W e therefore have named the form wi thout 
scu lp tur ing A. lobidens polynesica and the form 
fo u n d i n ) a pa n a n d el s e w h e re A. lobidens lobidens. 
W e have shown the k n o w n d is t r ibut ion of the 
t w o forms in Fig . 4. W e do not k n o w the exact 
d i v i d ing l ine be tween the t w o subspecies , for 
we have no spec imens be tween the Marshal l 
Is lands and Yap , or be tween Fiji and eastern 
Austra l ia . Moreove r , we do not know which 
subspecies occurs in the Phi l ippines , for in our 
Phi l ippine col lect ions we have only t w o males 
reach ing only 20 m m in l eng th , and both lack 
the scu lptured pa lm. Nobi l i ' s report of A . 
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lobidens f rom the T u a m o t u s w i thou t fur ther 
descr ipt ion (1907 : 356) may wel l be of A . /. 
polynesica. 

Final ly , we should r emark upon the var ia t ion 
on the distal tooth on the infero interna l marg in 
of the merus of the small chela. Th i s var ies 
f rom acute to small and round to absent in both 
sexes in both subspecies and therefore cannot 
be used as a character is t ic for separa t ion ; in 
most , howeve r , it is l ack ing . 

/ lab/tat 

See A. beeia sp. nov. 

Alpheus heeia sp. nov. 

Fig . 5 

Wohtype 

15-mm male f rom Kaneohe Bay, Oahu , 
Hawa i i : 2 r 2 6 ' 5 5 " N, 157' ,47'48" W . 0.0 to 
-f 10 cm tidal l eve l . 

Allotype 

11-mm ov i ge rous female cohab i t ing with 
holotype . 

Paratypes 

40 other spec imens col lected with ho lotype , 
20 spec imens f rom adjacent reef. Spec imens 
r ang ing f rom 9 16 m m ; 40 addi t iona l speci-
mens f rom Pearl Harbor , Oahu , Hawai i (see 
subsequent paper for col lect ion data) . 

Description 

Ros t rum 1.6 t imes as long as broad with low , 
s l ight ly rounded car ina ex tend ing to behind 
orb i t s ; sha l low orbi torostra l g rooves . 

Vis ib le part of first an tennu la r art ic le and 
second art ic le subequa l , third art ic le a little 
shorter . Second antennu la r art ic le 1.6 t imes as 
long as broad . Sty locer i te reach ing to end of 
first antennular art ic le . Lateral tooth of scapho-
cerite reaching s l ight ly beyond tip of an tennu-
lar pedunc le and wel l beyond na r row s q u a m o u s 
port ion. Carpocer i te as long as lateral tooth . 

Rat io o fa r t i c l e s of third max i l l i ped : 1 0 : 4 : 1 0 . 

Second art ic le bear ing on inner face a series of 
spines interspersed with a few fine setae. 

Large chela 2.3 t imes as l ong as broad. 
Super io r saddle sha l low and rounded wi th 
both prox imal and distal ma rg in s g radua l and 
rounded . Depress ion on outer face q u a d r a n g u -
lar w i th p rox ima l m a r g i n m e r g i n g wi th pa lmar 
surface near tinea impressa. Infer ior shou lder 
heavy , but rounded , m a k i n g s l ight ly less than 
a r ight ang l e to infer ior m a r g i n of pa lm. In-
fer ior notch sha l low and f lattened, cont inued 
on outer surface to a we l l -demarked , U-
shaped depress ion and on inner face as a 
sha l low rounded depress ion , t r i angu l a r in 
out l ine . 

Smal l chela sexual ly d imorph ic . Male chela 
3 t imes as l ong as broad , fingers s l ight ly shorter 
than pa lm, dac ty lus ba laeniceps wi th f r inge of 
hair ex tend ing f rom both marg in s over super ior 
surface three-quar ters of d is tance to t ip. Both 
ma rg in s of pa lm wi th s l ight constr ic t ion near 
dac ty l a r a r t i cu la t ion , but w i thou t scu lp ture ; 
marg in above dac ty la r ar t icu la t ion bear ing 
s l ight concav i ty oppos i te ar t icu la t ion of dacty l . 
Inner face bear ing many long fine setae, outer 
face g l ab rous . Carpus cup-shaped bear ing on 
medial superodis ta l marg in a broad rounded 
pro jec t ion . Merus 2 t imes as long as broad , 
bear ing a subacute tooth on its inferodista l 
marg in s imi lar to large chela. Smal l chela of 
female not ba laeniceps , but with dac ty lus 
s l ight ly b roadened basal lv and with f r inge of 
dense setae on midd le third of outer marg ins 
and with distal por t ions of inner face of pa lm 
and fingers beset wi th qu i te dense long setae. 
Merus s imi lar to male in A. lobidens polynesica, 
more s lender in female . 

Carpal art ic les of second leg wi th a r a t io : 
1 0 : 8 : 4 : 3 : 5 . 

Ischium of third leg bear ing spine. Merus 
a lmost 5.0 t imes as long as broad , ine rmous . 
Carpus 0.6 as long as merus , distal ma rg in s 
s l ight ly projected. P ropodus 0.7 as long as 
merus bear ing in its infer ior marg in six promi -
nent spines , t w o of which are paired with a 
much shorter spine, and a pair of long spines 
dis ta l ly . Dac ty lus s imple , 0 .4 as long as pro-
podus . 

Te l son 2.2 t imes as long as poster ior m a r g i n 
is broad , with lateral marg ins convex , poster ior 
marg in s a sha l low arc. Dorsal spines placed 



I'll.. 5. For legend see facing page. 
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wel l in f rom lateral ma rg in s wi th anter ior pa ir 
s l ight ly anter ior to midd le , poster ior pair 0.7 of 
length poster ior to telsal a r t icu la t ion . Inner pair 
of posterolatera l spines as long as dorsa l spines , 
outer pair about half as l o n g ; inner spines ex-
tend ing beyond arc of t ip. 

Color Notes 

The color pattern and hues are s imi lar to A. 1. 
polynesica and, l ike that species, var ies f rom dark 
o l ive-green to reddish b r o w n . 

I Variation 

The ros t rum in the smal ler spec imens is 
shorter and has a more broad ly based t r i ang le . 
The lateral spine of the scaphocer i te and carpo-
cerite are somet imes equal to an tennu la r 
peduncles instead of be ing longer . T h e spines 
on the inner side of the second art ic le of the 
third maxi l l iped va ry f rom short spines as found 
in the ho lo type to longer more s lender spines 
(see Figs . 5 C - H ) ; at t imes they appear t runcate , 
possibly due to b reakage . T h e var ia t ion in the 
first t w o carpal art ic les of the second leg is the 
same as that for A. 1. polynesica. 

Discussion 

This species be longs w i th in the Edwards i 
g roup , and is most c losely related to A . I. 
polynesica. Not only the cr i ter ia that are used to 
separate A. lobidens f rom its c losely related 
species, but also the cr i ter ia used to separate 
A. I. polynesica f rom A. I. lobidens, app ly equa l l y 
well to this species. H o w e v e r four character-
istics separate it f rom A. /. polynesica ( contras t 
Figs . 3 and 5). First, the ros t rum is s l i gh t l y 
shorter ( a l though there is var i a t ion in both 
species) ; second, the smal l chela of both male 
and female bears heavy setae on the inner face, 
and the female has a short f r inge of br ist les on 
the outer face of the dac t y lu s ; th ird , and most 
important , the midd le art ic le of the third maxi l -

l ipeds has the heavy spines in add i t ion to 
setae w h i l e A. I. polynesica has on ly fine setae ; 
and, four th , the t ip of the te l son has a more 
sha l low arc w i th the inner posterolatera l spines 
ex tend ing beyond the t ip. 

T h e contrast of habi ta t preferences be tween 
these t w o species and eco log ica l l y related A. 
pacificus D a n a in Hawa i i is in teres t ing . All three 
species tunne l into the substrate , but are usua l ly 
found in i t i a t ing their b u r r o w s under rocks or 
dead coral heads in the lower intert ida l zone ; 
howeve r , A. I. polynesica and A. heeia were 
found at 12 m in Pearl Harbor . Inter t ida l l y 
their r anges actua l ly over l ap , but A. pacificus is 
usua l l y found in a c lean sand substrate on the 
inner port ion of exposed reef flats; A. heeia 
in coral rubble and coarse , but c lean, s and ; and 
A. I. polynesica in mix tures of sand and silt. 
T h u s , in K a n e o h e Bay , on ly A. I. polynesica 
is f o u n d in soft sand-s i l t a long the inner 
marg in s of the b a y ; /I. heeia a lone is found 
in the rubb le on the dead reef flat at the end 
of the " S a m p a n C h a n n e l " ( the type loca l i ty ) 
whe re modera t e wave s sweep a w a y much 
of the s and ; both A. I. polynesica and A. 
heeia may be found on some of the sand 
flats in the midd le of patch and barr ie r reefs, 
and A. pacificus a lone is found under the rocks 
in the lee of Kapapa Is land at the ou te rmos t 
edge of the bay . 

T h e specif ic name is de r i ved f rom the old 
Hawa i i an ahupua a Heeia , a land d iv i s ion 
wh ich reached f r o m the top of the mounta ins to 
the ocean beyond the reef ; the type local i ty is 
w i th in this ahupua1 a. 
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