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s 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 Changes!

ALBERT H. BANNER? AND DORA M. BANNER?

In 1953 the senior author monographed the
shrimp of the family Alpheidac (then called
Crangonidae) for the Hawaiian archipelago.
Since that date two additional papers dealing
with Hawaiian alpheids have been published,
additional species new to Hawait have been
rccorded, and a scries of nomenclatorial
changes have occurred. Tn addition, we have
recently found three new species and sub-
species and we wish to raisc a subspecies re-
ported originally from Hawaii to specific rank.
All of these changes we wish to publish in
a single publication for the convenience of
future workers dealing with Hawaiian alpheids.
I'nasecond paper, to be published subscequently,
Guinther, Grouvhoug, and Banncr will give
specific data for the alpha-numerical designa-
tions used in this paper and additional capture
records and ccological notes for the specics
from Pearl Harbor, Oahu.

Primary type material will e deposited in the
Bernice P. Bishop Museum, Honolulu; some of
the paratypic series, where possible, will he
deposited in the National Muscum of Natural
History, Washington, D.C.

ADDITIONAL RECORDS AND NOMENCLATORIAL
CHANGEs, 1953 1973

Additional Records and Notes

In 1959, the scnior author described . 1/phesns
lanceostylus from Pearl and Hermes Reef and a

subspecies, . walabaricus Fabricius  wackays,

' Work supported in part by U.S. National Science
Foundation grant GB  25020. Manuscript received
7 September 1973,

2 University of Hawaii, Hawaii Institute of Marine
Biology, P.O. Box 1346, Kancohe, Oahu, Hawaii

96744, Hawaii Institute of Marine Biology contribution
no. 447.

from Oahu as new (Banner 1959). In the same
paper 1. lancelot; Couticre was recorded from
Ozhu and additional taxonomic or ecological
notes were supplied on the following species:
Al paragracilic Couticre, . buikan (sce below),
A rentrosus Milne Edwards, 1. diadesma Dana,
A rapax Vabricius, and . platyunguicrlatus
Banner.

In 1960 Banner and Banner described a new
specices, Aefabetaens lohena, from a brackish pool
in a lava flow from the island of Hawaii.

Tn 19664 Banner and Banner recorded Synal-
plens streptodactylus Couticre as a symbiont in
sponges from Oahu.

We also wish to record the penctration of
two species of A/phens into the brackish water
pond system in loose lava flows on the island
of Maui that Holthuis (1973) has described. To
these pools he has applied the name “anchia-
line,” defined as  designating  those  pools
“without surface connection with the sea, con-
taining salt or brackish water which fluctuates
with the tide.” One species was A/phens gracilis
Heller which reached only to pond [ (see
Holthuis 1973, fig. 3). T'he other, .-1/phens lobidens
polynesica (new subspecies, sce below; it should
be pointed out that some specimens were too
fragmentary for positive identification), was
found not only in this pond, but also in ponds
e, r, 5, and w1 Dr. John Maciolek reports that in
most cases the alpheids were burrowing in the
bottom material of the ponds, but some were
occasionally seen in the cracks between the
basaltic boulders. The salinity of the ponds
varied between 7 and 24Y,,. Metabetaens lobena
Banner & Banner is characteristic of the
anchialine pool system, cspecially of those
ponds that have cavelike connections; it will be
discussed below. M. lobena was not found in
the same pools as the two species of Alpheus.
We are indebted to Dr. John Maciolek, Hawaii
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Cooperative  Fisheries Unit, University of
Hawaii, for the specimens and the collection

data.

Nowmenclatorial Changes

The names, Crangoidac Weber and Crangon
Weber have been officially changed to Alpheidac
Rafincsque and .- 1/phens Vabricius by the Inter-
national Commission on Zoological Nomen-
clature in Opinion 334, 1955.

The generic name  Jorsseaumea Weber was
found to be preoccupied and changed to
Salmonens by Holthuis in 1955.

In the genus Synalphens, we are placing §.
profificas Bate in synonymy to . charon Heller
and are removing the two subspecific names
from S. streptodactylus. These changes in status
will be discussed in Pare I of “The Alpheid
Shrimp of Australia™ (in press).

In the genus o1/pbeus the tollowing trivial (or
specific) names have been changed:

AL paracrinitis bengalensis Coutiere is now 1.
paracrinitis Micrs (Banner and Banner 1967).

A tuthitti (Banner) is now 1. crockeri Arm-
strong (Crosnicr and Forest 1966).

AL rentrosus Milne Fdwards is now
Guérin (Holthuis 1958, also
Banner 1964).

AL fatipes (Banner) is now -1 Jettins (Banner
1958 as .. rentrosus).

A amirantel Couticre was changed to 1.
amirantel sizon (Banner and Banner 1964).

A dotiing
and

Banner

In addition we accept the redefinition of the
genus Aelalphens Couticre as separated from
Alphbens by Chace (1972), and the following
species are now placed within it:

M. paragracilis (Coutiére) previously A, para-
gracilis.

M. rostratipes (Pocock), previously reported
as 1. elippertoni Schmitt (1939), 1. sauns
Banner (1953), 1. fuikan Banner (1959) (sec
discussion in Banner and Banner 1967 and
Crosnicr and Forest 1966).

M. hawaiiensiy (Hdmondson) previously .-
hawaiiensis (Fdmondson 1925). We have re-
examined the holotype (the only specimen
known) at the Bernice P. Bishop Museum and
find that it agrees with the generic character-
istics set forih by Chace.
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NEW RECORDS AND sPECIES, 1973
Leptalpheus pacificus sp. nov.:
Fig. 1.
Flolotype

T4-mm nonovigerous female (carapace length
5 mm). Collccted in 4.5 m of water in Pearl
Harbor, Ozhu (sc 11-04104).

P(l)‘ﬂ()'/‘)(’

21-mm ovigerous female (carapace length
6 mm). Dug from low intertidal sand flats of
a reef in Kancohe Bay, Oahu, near 21 27°007 N,
157°4716” W.

Description

Anterior portion of carapace produced into
a smoothly rounded hood covering cyes from
dorsal aspect only, without trace of orbital
hoods, rostrum, or carinac. Pterygostomial
angle rounded, not produced. Without orbito-
rostral process.

Antennular peduncles stout. Sccond article
1.3 times as long as broad and only a little
longer than first article, chird article 0.6 as long
as second. Stylocerite acute distally, reaching
slightly past end of first antennular article.
Squamous portion of scaphocerite broad and
reaching necar middle of third antennular
article, lateral tooth acute, a little longer than
squame. Carpocerite 4.5 times as long as broad
in lateral view, and reaching to near ¢nd of
antennular peduncles. Basicerite with heavy,
acute tooth on inferior margin.

Chelipeds asymmetrical with large chela 2.5
times length of small, both chelae carried Hexed
against a flattened merus. Palm rounded except
for tlattened arca to accommodate merus. Fixed
finger bearing three teeth on outer face and tip:
proximal tooth broad, thin, very large, and
triangular; second tooth, almost at tip, also
thin but truncate, almost rectangular with
superior surface irregular; tooth at tip a small
rectangle. Dactylus  without  corresponding

¢ The appearance of the name Leptalphens pacificns in
Pearl Harbor Biolcgical Surrey: Vinal Report, cd. Fovan O
Fovans HE(NUCTN 1128, 30 Nugust 1974), page 5.0 1,
does not create a women mdue as this report was issued
preliminary to publication and had only limited and con-
trolled distribution; it was not available to the public.



Frc. 1. Leptalpheas pacifierns sp. nov. Holotype, 1, B, anterior region dorsal and lateral view; €, D, F: large
cheliped—-supetior, medial, and infetior aspects; I, G, distal region of chela-—enlarged, lateral, and medial face;
H, 1, small cheliped—superior and inferior aspect; J, distal region of small chela— enlarged, medial face; K, second
leg; L, third leg; M, telson and uropods.

Scaves: C, D) HH KL seale v I, G, seale by o1, B, M, scale ¢,
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dentition except at tip which bears two low
teeth meeting with tooth of tip of fixed finger;
however, in the hiatus between proximal and
middle tooth opposite, outer margin of dactylus
developed as a low crest. Carpus cup-shaped,
less than half as long as fingers. Merus a little
shorter than palm, slender, slightly twisted with
flattened face to accommodate chela; distal
margins not projected, distal section of merus
thicker than proximal,

Small cheliped with chela 5.0 times as long as
broad. Fingers and palm almost equal in length,
face of palm flattened to accommodate merus.
Opposing margins of fingers without teeth ex-
ceptforslightjagged surface offixed finger; both
fingers sparsely beset with short setac. Merus
flattened, a little shorter than chela, slightly
excavate, and twisted to accommodate cheliped.

Carpal articles of second leg with
10:4:4:4:8, chela as long as last three articles.
Merus slightly excavate to accommodate carpal
articles when flexed.

[schium of third leg without spine, almost (0.4
as long as merus. Mcrus 4() times as long as
broad, inermous. (Aupus 0.5 as long as merus
with superodistal margin tmmm‘ttmg in roun-
ded tooth, inferodistal margin truncate, bear-
ing one spine. Propodus 0.7 as long as merus
bearing two spines on inferior margin and a pair
distally. Dactylus 0.4 as long as propodus,
simple, slightly curved distally. Fifth leg with
heavy distal row of bristles, a second row not
as broad, and two minute tufts proximally.

Pleura of sixth abdominal somite articulated.

Telson 3.2 times as long as posterior margin
is broad, margins convex anteriorly, straight
to slightly concave posteriorly. Tip between
terminal spines produced and arcuate. Inner
spine of posterolateral pair long and slender,
more than one-quarter length of telson, outer
pair not half as Jong as inner. Dorsal surtace
with two pairs of strong spines. Anal tubercles
present but not well developed. Outer uropod
bearing proximal to articulation the  usual
strong lateral spine, and in addition a strong
triangular tooth medially.

ratio:

Discission

T'he only other species in this genus is Leplal-
phens forceps Willlams (1965: 192). The species
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was first known only from the waters of North
Carolina where it was found originally in
night plankton tows in shallow water; it was
subsequently found in burrows of Upogebia
affnis (Say) by day. A later study in Old Tampa
Bay, Florida, revealed that it was not un-
common in the enriched (= polluted) tide
Hats where it was collected in the ratio of one
specimen to about six specimens of UL affuis,
and that the ovigerous temales ranged in cara-
pace length from 3.8-7.1 mm (Saloman 1971:
69). Dawson (1967: 224) rcported the speci-
mens from Davis Bayou, Mlsmssmpl River,
apparently associated with Callianassa jamar-
cense lonisianensis Schmitt.,

This Pacific species is quite similar to the
Atlantic in a number of characteristics includ-
ing the general form (but not the proportions)
and shape of theanterior portion of the carapace,
flexure of the large chelipeds, shape of telson
and uropods, cte. However, it ¢
scparated by the following characteristics: (1)
the proportions of the antennular peduncles,
with the sccond article being only slightly
longer than broad instcad of between 4 and 5
times as long as broad; the stylocerite reaches
past the end of the first antennular article, in-
stead of being half as long; (2) while in both
species the scaphocerite reaches to end of
second antennular article, in this species it is
about twice as long as broad, instead of 3 times;
on the large chela the fixed finger bears only
two major teeth and lies at an angle of 307 40
to the asis of the palm, while in the Atlantic
species both fingers bear many meshing teeth,
and the fixed finger lies at about 60 to the
palm; (4) the chelae of the second legs are equal
in length to the three distal carpal articles in-
stead of the distal two; and (5) the propodus of
the third leg bears two spines on the inferior
margin instead of four (this characteristic may
not be reliable).

Neither of the specimens found so far were
males, but it is likely that this species, like L.

can be clearly

Jorceps, will show no marked sexual dimor-

phism.

The holotype was collected in coarse sand
with shell fragments and wood chips in about
4.5 m of water near the mouth of Pearl Harbor.
I'n the samc collection was a chela of a callianas-
sid shrimp. The paratype was collected from
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clean fine sand intertidally at about the 0.0 tide
level on a reef in Kaneohe Bay by digging in an
arca with many burrows of callianassids. Thus,
the association of I.. pacifica with callianassids is
implied but not proven.

Color Noles

Translucent white with pale vellow-green on
ends of antennae, antennules, and large chela.
Hegs with pigment spots well developed;
bright, vellow-green cgg mass.

Alpheapasis diaboliur Banner
Al diabolus Banner 1956: 325, fig. 3.

New Records

Seven specimens were obtained from a dead
coral head in 8 ft of water near the mouth of
Honaunau Bay at the City of Refuge, Hawaii.
This species is known from the Socicty Islands
(Banner and Banner 1967) to the Mariana
Islands (type locality); the record of its previous
capture close to Hawaii was trom anning, Linc
[slands (Banner 1970).

Metabetacns lohena Banner & Banner
M. lohena Banner & Banner 1960: 299, fig. 1.

New Records

The only previous record ot this species was
from a brackish pool in a lava flow ncar South
Point (Ka Lac), Hawaii. Maciolek and Brock
(1974) found it in their study of the anchialine
water pools of the island of Hawait from the
north Kohala district around South Pointand on
cast coast at Kapoho (IPuna District). On Maui
Maciolek has collected it from many sites from
Ahiht Bay south and cast to Wekea and also in
the Waianapanapa Caves in the Hana District
(Maciolek, personal communication). Holthuis
(1973) gives specific pools where it was cap-
tured in southwest Maui.

Synalphens thai Banner & Banner
5. thai Banner & Banner 1966/4: 61, fig. 19.

New Records
In a subsequent paper this species is reported
from Pecarl Harbor. The only previous record is
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from the Gulf of T'hailand, but we are to report
it also from the southern Philippines in a future
paper. The Hawaitan specimens agree well with
the specimens from Thailand.

Synalpbens bituberculatnr de Man

Sobituberealatns de Man 1911 276, fig. 53.

New Records

In the subscquent paper this species 1s re-
ported from Pearl Harbor, [t should be noted
that clsewhere, as in Australia, the species has
been reported as a symbiont in sponges, but
that its capture records here indicate no such
relationship. We discuss its variability in Part 11
of our Australian monograph (in press). It was
previously known from Thailand, Singapore,
and Japan in addition to de Man’s specimens
from Indonesia. We also have some in our
collections from the Philippines.

AIpheus lanceloti Couticre
Fig. 2K

A dancelot; CoutiCre 1905: 900, fig. 39, Banner
1959: 143, fig. 8.

Remarks

In a collection of four male specimens, 19
25 mm in length from the reef at 21727007 N,
157 47'16” W in Kancohe Bay, the first four
thoracic sterna carried a rounded flap that pro-
truded ventrally and posteriorly along  the
median line (see Pig. 2K). We have also ob-
served similar projections on specimens of
Athanas  dorsalis (Stimpson),
Couticre, . Apbeus bisincisus De Haan  from
Australia, and on specimens of Alphens pacificus
Dana from Nosy-B¢, Madagascar. It has not
been reported elsewhere in the literature. We
offer no suggestion as to the function of the
flap, nor to its possible systematic significance.

Athanas  granti

Alphens rapacida de Man
-Lorapacida de NMan 19111 394, fig. 91.
New Records
In a subscquent paper this species is reported
from Pearl Harbor; we also have specimens
from intertidal sandflats and on patch reefs in
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Fro. 2.
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Vphens wackayi Banner, 35 mm male from Pearl Harbor (812 11-13501). 1, anterior regionot carapace; 8,

small chela, lateral face; €, merus of small chela, medial tace; D -H, superior margin of large chela of five specimens.
Uphews malabarices Fabricus, 24-mm male from Thailand. [, anterior region of carapace; J, small chela, lateral face.
phens faneelori Couticre, 25-mm male from Kancohe Bay, Ouahu. K, ventral side of abdomen.

SCALES:

Kancohe Bay. This specices, like the related -1
rapax Vabriciusand . platyumguicniarns(Banner),
lives in burrows in the sand. Mochring (1972)
shows that both 1. rapax and .. rapacida live
in a symbiotic association with the goby Psi/o-
wobins mainlandi Baldwin. Lewinsohn and Holt-
huis (1964: 47, fig. 1) have discussed some
points of taxonomic importance, and our
studics of this species in Hawaii support their
observations. This species is also known from
South  Africa, the Mediterrancan, Vietnam,
Thailand, Singapore, and Indonesia.

Alpheus mackayi nov. comb.
Fig. 2.1 11
AL malabaricits mackayi Banner 1959: 149 fig. 12,

In the senior authot’s description of the form
from Hawaii as a subspecies, he found marked

LD RV GUH T K, seale @ B, C ) scale b,

differences  from ). malabaricns  Fabricius
known from India (and Southecast Asia and
Africa): in the Hawailan form the rostrum is
a low triangle that scarcely reaches past the
anterior region of the orbital hoods, in con-
trast to 1. walabaricus in which the rostrum is
slender and acute, reaching well past the orbital
hoods (Fig. 21); second, and possibly more im-
portant, the fingers of the small chela in the
Hawaiian form are only 1.5 times the length of
the palm instead of 2.5 times as long or morc
(sce Figs. 2B, ]). These differences seemed to be
subspecific in nature and he named his sub-
species 1. . mackayi. However, we now have
specimens of this type from Guam and Tulear,
Madagascar. We are therefore raising it to
specific rank. We note that the proximal
shoulder of the superior saddle varies from a
gradual curve to slightly overhanging the
groove (see Figs. 200 H).
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Alpheus lobidens polynesica subsp. nov.
Fig. 3
Aiphens lobidens De Haan 1850: 179.
Alphens crassimanns Heller 1865: 107, pl. 10,
fig. 2. Banner 1953: 134, fig. 28.
Holotype
22-mm male from Kancohe Bay, Oahu,
Hawail, 21726'23” N, 157°4829" W. Along

outer side of Heeia Iish Pond, under rocks and
dcad coral heads tmbedded in a misture of
coral sand and terrestrial silt at 0.0 to + 10 cm
tidal level.

Allotype

20-mm female cohabiting with holotype,

Pam{]y‘)y.r

34 specimens from 10-24 mm from same
location as holotype; 173 specimens trom Pearl
Harbor (sce subsequent paper).

Description
Rostrum acute, reaching past middle of tirst
antennular article. Rostral carina  rounded.

Orbital hoods slightly inflated, torming moder-
ately rounded orbitorostral grooves.

Sccond antennular article 2 times as long as
broad, 1.6 times longer than visible part of first
antennular article. Third antennular  article
shorter than visible part of first. Stylocerite
acute, reaching to end of first antennular article.
Outer margin of scaphocerite concave, lateral
tooth heavy, reaching well past end of antennu-
lar peduncle; squamous portion narrow, shorter
than lateral tooth. Carpocerite as long as lateral
tooth of scaphocerite. Basicerite with promi-
neant lateral tooth.

Proximal and distal articles ot third maxilli-
ped subequal, middle article 0.4 as long as
proximal, inferior margin of middle article
beating several fine hairs on inner surface.
Ourter margin of basal two-thirds of ¢xopodite
beset with about 10 long, threadlike bairs;
distal portion with usual tuft.

Large chela 2.2 times as long as broad, hngers
occupying the distal (.4, Proximal and distal
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shoulders of superior saddle gently rounded.
Medial well-marked,
narrow triangle with apex reaching half the
distance from saddle to proximal end of palm.
Lateral palmar depression quadrangular with
proximal end gradually merging with surface
of palm near the Zinea inpressa. Inferior shoulder
heavy, making a right angle to inferior margin
ot palm, with apex rounded. Inferior notch
broadly U-shaped, continuing on lateral face of
palm as a well-defined, but small, triangular
depression with rounded apex, and on medial
face as a longer and broader, less well-defined,
depression. Merus 2 times as long as broad,
inferointernal  margin - bearing  acute  tooth
distally.

Small chela sexually dimorphic. Mature male
chela 3.4 times as long as broad, fingers two-
thirds length of palm. Palm slightly constricted
proximal to dactylus, but without sculpturing.
Palm Dbearing small subacute tooth medial to
dactylar articulation.  Dactylus  balacniceps,
proximally broadencd, with fringe of sctac on
medial and lateral margins joining on supcrior
surface proximal to somewhat hooked  tip.
Pollex with short line of sctac proximally on
outer face, but with long line of setac on medial
margin. Female chela not balaeniceps, with
tapering hooked dactylus slightly longer than
palm, without any fringe of bristles. Both male
and female chelae with only sparse scattered
sctac on medial face. Merus of both chelipeds
similarly armed, male about 2.5 times as long as
broad, female about 3 times.

Sccond legs with ratio of carpal articles:
10:8:3:3:4.

Ischium of third leg with spine on inferior
surface. Merus 4 times as long as broad, inermis.
Carpus 0.5 as long as merus, superodistal mar-
gin projected but rounded. Propodus 0.7 as
long as merus, with scven spines on inferior
margin and two  distally. Dactylus simple,
slightly curved.

Telson twice as long as posterior margin is
broad; anterior pair of dorsal spines placed just
anterior to middle; posterolateral spines small,

palmar depression  a

not extending bevond arcuate posterior margin.
Color Notes

Ground color translucent gray-white. "I'rans-
verse bands of reddish brown to olive-green on



5 mm b

Y9G, 3. - Uphens lobidens polynesica subspec. nov. Holotype. 1, B, anterior region, dorsal and lateral view; € third
maxilliped, inner face; D, 1%, large cheliped, medial and lateral face; ), G, small cheliped, lateral and medial face;
H, lateral face of small cheliped of allotype; /, second leg; K, third leg; 1., telson.

Miphews lobidens lobidens e Haan. 1) small cheliped, outer face of 40-mn male from Auseralia.

Scaves: B CoEsealeay D LT GUHL L LK, seale b

2
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dorsal surface of carapace, and one on cach
abdominal segment extending across the dor-
sum to pleura. Caudal fan with similar band on
posterior section with color more intense on
outer uropod; near sixth abdominal segment a
translucent white band. Bands composed of
red-brown and yellow-green stellate chromato-
phores, the overall hue depending upon the
expansion of individual units. Sides of cara-
pace with widely dispersed reddish brown
chromatophores, more concentrated on anterior
margin. Cardiac arca dark, blue-green with
randomly placed yellow-green spots. Thoracic
legs with faint wash of green and red chromato-
phores. General color of chela orange-brown
with inner face and palmar grooves gray-white.
Palm  darkening  distally, basal portion of
fingers dark green, tips of fingers gray-white.
Hees dark green.

| “ariation

The rostrum varies from reaching to a little
before the middle of the sccond antennular to
near end and varies from 1.1 to 1.7 times as long
as broad at the base. Occasionally there is a
tooth on the distal end of the infcrointernal
margin of the merus of the small chela. The
ratio of the length of the first two articles of
the second leg varies from 10:6 to 10: 8.

Discussion

We wish to do two things in this paper: first
reestablish the name .A. Jobidens De Haan for
the species usually cited as 1. crassimanus Hel-
ler, and to divide 1. lbidens into two geo-
graphically separated subspecices.

AL lobidens was described by De Haan from
Japan in 1850; 1. crassimanns was described
from the Nicobar Islands by Heller in 1865. In
most of the literature, when the species was
referred to from Japan it was called A. Jobidens,
and in most citations from elsewhere in the
Indo-Pacific and Mediterrancan it was called
A crassimanns. A careful comparisonof original
and later deseriptions of the two species reveals
no differences when the normal variation is
considered. In 1911: 196 de Man remarked, 1t
remains uncertain whether the Japanese 1.

lobidens De Haan is identical with A, crase-

BaxaER AND BANNER
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manis or not. . .the question. . must be left to
further rescarches.” He suggested that there
might be a difference in the proportions of the
carpus of the second legs. This slight difference
he remarked upon is within the range of normal
variation,

Through the courtesy ot Dr. Lipke Holthuis
of Rijksmuscum van Natuurlijke Historie in
Leiden we were able to examine a pair of 25-mm
specimens  of A fobidens from  Japan. Dr.
Holthuis remarked that these specimens were
from ““Ariake Bay, Kyushu, not far from
Nagasaki, Kyushu where Von Sichold and
Burger lived, who obtained most of the material
tor Fauna Japonica. 'I'he type locality is not given
by De Haan, but is most likely somewhere near
Nagasaki” (personal correspondence). We have
compared these specimens to those in our col-
lection from Australia, Thailand, and the Red
Sea and can find no reliable differences. The
two nominal species, as suspected by de Man,
are the same. The name A lobidens is the senior
of the two and must be applied.

In our studies of /. fobidens we have tound
rwo distinct populations. One population s
represented in our present study collection by
about 180 specimens from Malayo-Thai waters,
500 specimens from Australia, and 200 speci-
mens from the Red Sea. The other population
is that which we have reported from previous
papers from the central Pacific and the sub-
species here deseribed (see especially Banner
1959: 147). The western Pacific and Indian
Ocean specimens grow large, with the largest
in our present collections reaching 36 mm in
length, but those previously reported reaching
45 50 mm. All of the larger males in these col-
lections have heavy sculpturing on the palm of
the small chela, as described by previous wor-
kers in the arca and as shown for an Australian
specimen in Fig. 31 T'he smallest males, how-
ever, lack this sculpturing, having merely a
slightly rounded constriction of both margins
proximal to the dactylar articulation. While we
have some specimens from Thailand as short
as 12 mm with a sculptured palm, the transi-
tion from a smooth to a sculptured palm usually
occurs in the range in length of 16-26 mm. A
collection of 20 males ranging in length from
15 20 mm from the Red Sea is typical of the
transttion size. All of the males were collected
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16, 4. Koown distribution of . Vpheus lobidens fohidens De Vaan and 1. lebidens polynesica subspee. nov.

Apbeus Inbidens lobidens. 1, Japan, De Haan 18505 2, Nicobar Islands, Heller 18655 3, Red Sea, Paulson 1875, 4, Cape
York, Australia, Spence Bate 18885 5, Japan, Ortmann 18905 6 Amboina, Couticre 18985 7, Ternare, de Nan 1902;
8, Zanzibar, Lenz 1905, 9, Indonesia, de Man 19115 10, Chilka Lake, Kemp 1913; 11, South Africa, Barnard 1950,
12, Tunisian Sca, Forest and Guinot 1956, 13, Yap, Banner 1959; 14, Viemam, Tiwari 19635 15 Thailand, Banner and
Banner 19660; 16, Australia, Banner and Banner, in press.

AIphews fobidens polynesica. 17 Hawaii, Banner 1953 18, Gilbert Islands, Banner 19575 19, Arno, Banner 1958;
20, Canton Island, Banner and Banner 1964; 21, Fiji, Tonga, Samoa, Banner and Banner 1966; 22, Socicty Islands,

Banner and Banner 1967; 23, Marshall Islands, Banner and Banner 1968; 24, Fanning Island, Banner 1970,

at a single time along a single narrow stretch
of beach. Six of these showed only slight
grooves, while 14 had the typical rather massive
sculpturing. In our present collections from
this broad geographic arca we have only one
large specimen that does not agree. Tt is a 40-
mm male with a balacniceps dactylus hut with-
out palmar sculpturing, collected from Aldabra
Island, north of Madagascar, by the Inter-
national Indian Ocean Lixpedition. We can offer
no explanation for this anomalous condition,
but suggest that if the sculpturing is the result
of a hormone released at a certain degree of
sexual maturity, then this specimen may be re-
tarded in its sexual development. A similar con-
dition was noted for the largest male of 1.
enphrosyne de Man that we collected in "Thailand
(19665 132).

[n contrast, the males from the central Pacitfic
never attain the large size of those to the west,
and the largest in our Hawaiian collection
reached only 28 mm in length (we do not have
data on the lengths of the other central Pacific
specimens; sce Banner and Banner 1962: 238).
However, even the largest never develop the
sculpturing on the palm of the small chela. We
wish to emphasize that there are no character-
istics that would be used to separate a mature

male from Hawaii froman immature male with-
out a sculptured chela collected in the western
Pacific or Indian Ocean, and that mature males
throughout the entire range bear a typical
halacniceps-shaped dactylus.

This appears to be a valid criterion for sub-
specific separation: a slight difference in gene
pools of the two populations permits the
western form both to reach greater size and
even at intermediate sizes to develop the sculp-
tured condition of the small chela; the central
Pacific form cannot attain the greater size and,
evenat its largest, never has the * mature” form
of the small chela, Te is as if in the central
Pacific the species has aslight degree of neoteny.
We therefore have named the form without
sculpturing 1. Jobidens polynesica and the form
found in Japanand clsewhere -1, Jobidens lobidens.
We¢ have shown the known distribution of the
two forms in Fig. 4. We do not know the exact
dividing line between the two subspecies, for
we have no specimens between the Marshall
Islands and Yap, or between Fiji and castern
Australia. Morcover, we do not know which
subspecies occurs in the Philippines, for in our
Philippine collections we have only two males
reaching only 20 mm in length, and both lack
the sculptured palm. Nobili’s report of 1.
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fobidens from the Tuamotus without further
deseription (1907: 356) may well be of . /4
polynesica.

Finally, we should remark upon the vartation
on the distal tooth on the inferointernal margin
of the merus of the small chela, This varics
from acute to small and round to absent in both
scxes in both subspecies and therefore cannot
be used as a characteristic for separation; in
most, however, it is lacking.

Habitar

See 1. beeia sp. nov.

Alpheus heeia sp. nov.
Fig. 5

Holotype

15-mm male from Kaneohe Bay, Oahu,
Hawaii: 21°26'55” N, 1537747°48” W. 0.0 to
+ 10 c¢m tidal level.

Allotype

11-mm ovigerous female cohabiting  with
holotype.

Paratypes

40 other specimens collected with holotype,
20 specimens from adjacent reef. Specimens
ranging from 9 16 mm; 40 additional speci-
mens from Pecarl Harbor, Oahu, Hawaii (sce
subsequent paper for collection data).

Description

Rostrum 1.6 times as long as broad with low,
slightly rounded carina extending to behind
orhits; shallow orbitorostral grooves.

Visible part of first antennular article and
second article subequal, third article a little
shorter, Second antennular article 1.6 times as
long as broad. Stylocerite reaching to end of
first antennular article. Laterat tooth of scapho-
cerite reaching slightly bevond tip of antennu-
lar peduncle and well beyond narrow squamous
portion. Carpocerite as long as lateral tooth.

Ratio of articles of third maxilliped: 10:4: 10,
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Sccond article bearing on Inner face a scries of
spines interspersed with a few fine setace.

large chela 2.3 times as Jong as broad.
Superior saddle shallow and rounded with
both proximal and distal margins gradual and
rounded. Depression on outer face quadrangu-
lar with proximal margin merging with palmar
surface near /lwea impressa. Inferior shoulder
heavy, but rounded, making slightly less than
a right angle to inferior margin of palm. In-
ferior notch shallow and fHattened, continued
on outer surface to a well-demarked, U-
shaped depression and on inner face as a
shallow  rounded depression, triangular i
outline.

Small chela sexually dimorphic. Male chela
3 times as Jlong as broad, fingers stightly shorter
than palm, dactylus balaeniceps with fringe of
hair extending from both margins over superior
surface three-quarters of distance to tip. Both
margins of palm with slight constriction ncar
dactylar articulation, but without sculpture;
margin above dactylar articulation  bearing
slight concavity opposite articulation of dactvl.
Inner face bearing many Jong fine sctac, outer
face glabrous. Carpus cup-shaped hearing on
medial superodistal margin a broad rounded
projection. Merus 2 times as long as broad,
bearing a subacute tooth on its inferodistal
margin similar to large chela. Small chela of
female not  balaceniceps, but with  dactylus
shightly broadened basally and with fringe of
dense setae on middle third of outer margins
and with distal portions of inncr face of palm
and fingers beset with quite dense long setace.
Merus similar to male in A, lobidens polynesica,
more slender in female,

Carpal articles of sccond leg with o ratio:
10:8:4:3:5.

Ischium of third leg bearing spine. Mcrus
almost 5.0 times as long as broad, incrmous.
Carpus 0.6 as long as merus, distal margins
slightly projected. Propodus 0.7 as long as
merus bearing in its inferior margin six promi-
nent spines, two of which are paired with a
much shorter spine, and a pair of long spinces
distally. Dactylus simple, 0.4 as long as pro-
podus.

Telson 2.2 times as long as posterior margin
is broad, with lateral margins convex, posterior
margins a shallow arc. Dorsal spines placed
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well in from lateral margins with anterior pair
slightly anterior to middle, posterior pair 0.7 of
length posterior to telsal articulation. Inner pair
of posterolateral spines as long as dorsal spines,
outer pair about half as long; inner spincs cx-
tending beyond arc of tip.

Color Notes

The color pattern and hues are similar to 1. /.
polynesica and, like that species, varies from dark
olive-green to reddish brown.

| ariation

The rostrum in the smaller specimens is
shorter and has a more broadly based triangle.
The lateral spine of the scaphocerite and carpo-
cerite arc somctimes cqual to  antennular
peduncles instcad of being longer. "The spines
on the inner side of the second article of the
third maxilliped vary from short spines as found
in the holotype to longer more slender spines
(sce Figs. 5C-F); at times they appear truncate,
possibly due to breakage. The variation in the
first two carpal articles of the second leg is the
samc as that tor /1. /. polynesica.

Discussion

This species belongs within the Hdwardsi
group, and is most closely related to A1 4
polynesica. Not only the criteria that are used to
separate /. Jobidens trom its closcly related
species, but also the criteria used to separate
AL polynesica from AL lobidens, apply equally
well to this species. However four character-
istics separate it from 1. /. polynesica (contrast
Figs. 3 and 5). First, the rostrum is slightly
shorter (although there is variation in both
species); second, the small chela of both male
and female bears heavy sctac on the inner face,
and the female has a short fringe of bristles on
the outer face of the dactylus; third, and most
important, the middle article of the third maxil-
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lipeds has the heavy spines in addition to
sctac while A. /. polynesica has only fine setae;
and, fourth, the tip of the telson has a more
shallow arc with the inner posterolateral spines
extending beyond the tip.

The contrast of habitat preferences between
these two species and ecologically related A,
pacificns Dana in Hawaii is interesting. All three
species tunnel into the substrate, but arc usually
found initiating their burrows under rocks or
dead coral heads in the lower intertidal zone;
however, A. /L polynesica and . beeia were
found at 12 m in Pearl Harbor. Intertidally
their ranges actually ovetlap, but /. pacificns is
usually found in a clean sand substrate on the
inner portion of exposed reef flats; 1. Jeesa
in coral rubble and coarse, but clean, sand; and
A polynesica in mixtures of sand and silt.
Thus, in Kancohe Bay, only 1. /. polynesica
is found in soft sand-silt along the inner
margins of the bay; 1. beeia alone is found
in the rubble on the dead reef flat at the end
of the “Sampan Channel” (the type locality)
where moderate waves sweep away much
of the sand; both A. /. polynesica and 1.
heeia may be found on some of the sand
tlats in the middle of patch and barrier recfs,
and A. pacifiens alone is found under the rocks
in the lee of Kapapa Island at the outermost
edge of the bay.

The specific name is derived from the old
Hawailan ebupas'a Tecia, a land
which reached from the top of the mountains to
the occan beyond the reef; the type locality is
within this abupna‘a.

division
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