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INTRODUCTTON

This study is the third paper in a series that resulted from collec-
tions made by the sentor author in 1954 while under a Yale-Bishop
Museum fellowship. The previous studies dealt with collections from
Canton Island, Phoenix group (Part IN), and from Iji, Tonga, and
Samoa (Part X). In this paper we report on collections made at
Aitutake. Cook [slands, and at Tahiti, Moorea, and Bora Bora in the
Society Islands (Fig. 1), Also we have included records of a few spec-
imens from other islands in French Polynesia.

Take Part N, this manuseript was in a final form with completed
plates when the Hawail Marine Laboratory fire of 1961 destroved the
laboratory building. All that remained were the partially destroyed
original rough notes, without drawings or specimens. However, as
with the previous paper, we have decided to publish these notes, re-
created to the best of our ability, as so Iittle has been published on these
ccologically important shrimp in the central Pacific.

The work on this study was supported in part by a series of grants
from the Division of Systematic Biologv of the National Science Foun-
dation (NSEF G-1754, 3803, 9937). The senior author wishes to ac-
knowledge the hospitality and help extended by Mr. and Mrs. Francis

" Contribution No. 269, Hawaii Institute of Marine Biology.
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Sanford during his stay at Bora Bora: the Sanfords not only took the
author into their home as a guest, but Mr. Sanford also had his stu-
dents make collections of shrimp and personally collected specimens
from Maupiti. "I'he authors also acknowledge the gift of a collection of
Tahitian, Tuamotuan, and NMarquesan specimens from Dr. John [
Randall in 1956. Dr. Randall 1s now at the Bernice I’ Bishop Museum
and the Hawaii Institute of Marine Biology, University of Tlawaii.
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IF16ere T—Cook and Society Islands ; labeled islands are sites of collections
(mayp from U. 8. Hydrographic Office 3800).

DESCRIPTION OF STATTONS
CooK JSI,ANDS

Collecting at Aitutake was done during the last two weeks of May
1954 almost all records of the collecting localities were lost in the fire.
Iowever, the sentor author recalls collecting at the following localities
{see Thg. 2).

Near Arutunga village : Here a transect was made across the fring-
mg reef and other specimens were taken at scattered localities near the
inner boat harbor and at the ocean side of the reef of the ocean anchor-
age, in water up to 20 or 30 feet deep (note: while snapping shrimps
could he heard in this Tast locality, the vigorously growing and con-
solidated coral reef did not permit the collection of many specimens).

OMT Papamutu: The exact location of a transcet off the World War
[1 airstrip cannot he recalled, but the ocean reef was studied {rom the

shore to near the suri zone.
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Off Vainamu and Nukuroa: Within the sandy lagoon, 6 to 10 feet
deep; near these districts, coral was broken from the upstanding heads,
some of which reached to the surface. and from scattered dead coral
heads on the bottom.

Off the islet of Akaunat (possibly the same 1sland as the one labeled
on the charts as Rotuakakura) : Here the collection was made on the
windward ocean reef which was rugged and uneven, with some depres-
sions as much as 6 feet below low-tide zone.
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Fioure 2.—Aijtutake, Cook Islands; shaded areas indicate probable collecting
arcas (taken from U. S, Hydrographic chart 2000).

Maina Island : Specimens were taken on both the lagoon side and
on the occan reef.

In addition to the specimens personally collected hy the senior
author. after his departure a large collection was made by a vouth
{(whose name was lost). No data remains on his collecting areas.
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SociETY ISLANDS

Vor the Society Islands, some fragmentary notes which had been
transcribed from the original ficld notchook were saved: however, the
notes were nmperfectly transeribed. and the accompanving maps. both
sketches m the field notes and annotated governmental maps showing
the exact collecting areas, were burned, The data below are from this
transcription with additional notes from memory (see Figs. 3. 4. 5):

B 1-5. Collected on June 5, 6, 1954, Arue District, Tahitl. ahout
3 miles east of Papeete. These were probably from the northeast side
of the point labeled on the maps as Patutoa.

BD 1. From under algal mat at about 0.0 tide level: small
mussels also occurring in mat.

BD 2. From same locality as BD 1. from 0.0 to 0.0 tide level :
from various coral heads: area subject to mild surge.

BD 3. From same locality as Bi) 1. from coral heads 5 to 10
feet deep, bevond reef front.

BD 4. From reef flat about 300 yards north of BD 1.

BD 3. From inner area with scattered hroken coral, shoreward
of BD 4.

B 5. From outer ridge at BD) 4: ridge subject to moderate
surge and encrusted with smooth coralline alga,

BD 6. From the northern barrier reef bevond the ship channel,
about a mile east of Papeete, near Rahere in Arne: numerous loca-
tions along the hali-mile to one-mile wide expanse of reef were inves-
tigated m water from low-tide zone to 5 feet deep. but almost no
alpheids were collected.

B 7-29 were all from the island of Bora Bora which was chosen
for study because it is smaller than ‘T'ahiti and almost all parts of
the reef can be reached by boat or bicvele. The collections were made
June 6-15, 1954,

BD 7. From a shallow iringing reefl in the Vaitape district in
water up to about 8 feet deep.

BD 8-10. FFrom ocean reef of Motu Mute: BD & from inner
reef; B 9, from outer ridge of coralline alga; BD 10, specimen
lost.

BD 11, From channel separating Motu Mute from Motu Ma-
nini; specimens collected from dead heads of Porites sp. that lay in
tidal pool 1 or 2 feet deep in the channel, separated by a low dvke
of beach rock from water on either side except at high tide,
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B 120 From mud and sand flats in Fanui at head of bay : most
specimens collected under rocks. Specinmiens collected by Mr. Fran-
cis Sanford and members of his class at Ifanui School.

B 13-19 were collected on the south barrier reef in the vicinity
of Pituu Uta and Pitun Tai.

151461 44] 4z’

16528

30’

| | |

Fioukre 3.—Bora Bora, Society Islands; showing approximate collecting
localities (map taken from U. S, Hydrographic Oftice 5742, fine line marking
10 fathoms).



258 B. P, Bishop Muscum-—Occasional Papers XX111, 12, 1967

BD 13. From inner portion of reef, sandy bottom up to 3 feet
deep ; wave action slight ; from various living and dead corals.

BD 14, From ridge, about 6 inches to a foot deep, demarking
outer margin of inner reef flat.

BD 15. From Pocillopora spp. in BD 13 and BD 14

BD 16. From BD 15, a pair of cherrv-red specimens ({sce
Alpheus collumianus Stimpson ).

B 17. From uppermost part of ridge at B 14, about a foot
above low low water; from partially living .dcropora and coral-
line alga.

{149°a0/ [ K I
806 30’a. BD 30,31 20 107
BOHS 179 507

TAHITY

BD35-38

Fiouere 4.-=Tahiti, Society Islands; showing approximate collecting localities
(map from commercial sources, reefs not shown).

BD 18 Ifrom consolidated reef fat off Pituu Utu: flat made
mostly of truncate-topped massive heads of Porites sp. and with
numerous inset specimens of small Tridaena, and with Diadema
abundant.

BD 19. From tidal channel off Pituu Tai, about 6 feet deep,
from dead and overgrown heads of Pocillopora spp.

BD 20-22 were made at the north end of Tupua Island. the
three collections rutming from shore to the channel.
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BD 20. From near shore, from massive dead heads of Porites.

BD 21. From sandy area, about 2 feet deep, from scattered
heads of dead coral.

BD 22. From inner edge of outer reef where dead coral heads
were overgrown with calcarcous and filamentous algae. (Note, it
was impossible to obtain coral specimens from outer margin of reef
for the vigorously growing coral was too coherent to be broken off
with the tools available.)

BD 23. Specimens collected at Maupiti, near the central island
of Mariti, by Mr. Francis Sanford.

BD 24 and 25 were collected from Fanui Bay (see also BD)
12).

149°55° I T
50/ 45/
BD32,33
- BD34g 17°3 0"
MOOREA

Fiouke 5.—Moorea, Society Islands; showing approximate collecting locali-
ties (map from commercial sources, reefs not shown).

BD 24. From coral boulders located high in the intertidal zone
on a sandy heach south end of head of bay.

BD 25 From opposite side of the bay on a sand-mud spit, 2
feet below low-tide level (locality named Pupuureroa).

BD 26. From east side of Tahiti Point, from living and dead
coral found less than a foot below low-tide zone.

BD 27. Specimen lost.



200 B.P. Bishop Musecum—Occasional Papers XX, 12, 1967

BD 28 and 29 were in the Nunue district, on north-east side of
bay leading to "I'urapao.

BD 28. From near mouth of bay, from dead coral heads col-
lected behind growing reef which was separated from shore by
about 50 feet of sandy reef flat.

BD 29. From zone similar to BD 28 located two-thirds of the
distance from the mouth of the bay toward the village of Turapao.
BD 30 and 31 were collected June 20, 1954 on the island of Tahiti,

from the vigorously growing outer face of the fringing reef at the
southwest side of Taharaa Head.

B 30. I'rom various heads of coral.

BD 31. Specimens lost.

B 32 to 34 were collected June 22, 1954 and were from the island
of Moorca. The exact location for BIY 32 and 33 cannot be recalled.
but they were probably located on the fringing reef at Marepa village
inside Irihonu pass.

BD 32, From a wave-washed ridge of calcareous alga, reach-
ing possibly 0.5 foot above low-tide level.

BD 33, From the 4-foot deep depression shoreward of BD 32.
Specimens of _Hpheuns idiocheles Couticre were collected here.
In life they were a deep rose color, and found living in galleries.
Athanas indicus (Coutiére) was found living in excavations made
by the sea urchin Lchinometra.

BD 34, Ifrom near head of Cook’s Bay: a few specimens were
found behind the reef front in 5 or 6 feet of water: no specimens
were found in the coralline alga stabs or in the bases of heads of
living coral.

B 35 to 38 collected June 27, 1954 from the reef in Paea district
of Tahiti.

BD 35, From the barrier reef almost a mile from shore, from
under coral heads Iving shightly below the low-tide zone on a gravel
and sand expanse.

BD 36. l'rom the inner reef about 100 vards from shore ; water
about 3 feet deep.

BD 37, From inner reef about 200 to 300 vards from shore
in water about 3 feet deep.

BD 38. I‘rom the outer edge of inner fringing reef; all spec-
imens were collected in holes left by a boring clam in heads of
corals.
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SYSTEMATICS
Genus Automate de Man
Automate gardineri Coutiére.
For full citation see Banner and Banner (1966a: 150)=.
LOCALTTIES. Cook Islands: 4 specimens (two questionable
because of dehvdration). Society Islands: 1 specimen from BD 17
1, BD 33.
Genus Athanas [.each®

Athanas areteformis Coutiére.
FFor full citation see Banner and Banner (1960: 138).
LOCALITTES. Cook Islands: 4 specimens. Society Islands: 3
spectmens.

Athanas djiboutensis Countiére.
For full citation see Banner and Banner (1960: 140).
LOCALITIES. An unknown number of specimens from both the
Society and Cook Tslands.

Athanas rhothionastes Panner and Banner.
AAthanas rhothionastes Bannmer and Banner, 1960, Pacific Sci. 14
(2):142 fig. 2.
LOCALITIES, An unknown number of specimens from both
the Society and Cook Islands.

Athanas indicus (Coutiére).
FFor full citation see Banner and Banner (1960: 149).
LOCALITIES. An unknown number of specimens from hoth
the Society and Cook Islands,

Athanas dorsalis (Stimpson).
For full citation see Banner and Banner (1960: 151).
LOCALITTES, 6 specimens from the Tuamotu Islands,

(Genus Salmoneus Holthuis

Salmoneus sibogae (de Man).
For full citation see Banner and Banner (1964: 86).
LOCALITIES. 3 specimens, locality notes lost.

* Dates in parentheses refer to Bibliography, p. 284.

*The sheets recording the collection data for the memhers of this genus
were destroyed in the fire of the Hawaii Marine Laboratory and the records
cited are taken from Banner and Banner (1960: 138-154).
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Salmoneus tricristata Banner.
Salmoneus tricristata Bauner, 1959, Pacific Sci. 13 (2): 131, fig. 1.
LOCALITY. Society Islands: 2 specimens from B 30.

(enus Alpheopsis Coutiére

Alpheopsis diabolus Banner.
Alpheopsis diabilus Banner, 1956, Pacific Sci. 10(3): 325, fig. 3.
Apheopsts diabolus Banner and Banner, 1964, Dacific Sci. 18 (1) :
86 [spelling corrected| : Banner and Banner (in press, collec-
tions from Marshall Islands).

LOCALITIES. Society Tslands; 1 specimen from BD 8; 1,
BD 22.

DISCUSSION. The only specimen with hoth chelae intact is a
male from BD 22; these chelae show no asymmetry whatsoever in
either size or configuration. Similar symmetry has been reported for
A chalciope de Man and A, sibogae de Man, but most species show
asvmmetry in at least the size of the appendages. It is not known
whether this symmetry is also found in the female.

Alpheopsis equalis Coutiere.
For full citation se¢ Banner and Banner (1964 :86).
LOCALITIES. Cook lslands: 6 specimens from five collecting
sites. Society Islands: 3 specimens from BD 3 8 BD 4; 8 BD 6
1, BD9:2, BD 13: 4, B 14:1, BD 18; 1, BD 30.

(ienus Synalpheus Bate

Synalpheus paraneomeris Coutiére.

For full citation see Banner (1956:331).

LOCALITHES. Cook [slands: 9 specimens. Society islands: 104
speciimens from BD 2.1, BD 6: 15, BD 17 1, BD 30; 8 BD 32;
1, BD 33.

Synalpheus charon ([ecller),

Alpheuns charon Heller, 1861, K. Akad. Wiss. Wien, Sitzungber.
44: 272, pl. 3. hgs. 21, 22

Svnalphens charon: Coutiére, 1899, Les Alpheidac, 204, figs. 331,
332.

Svnalpheus charon charon Banner, 1956, Pacific Sci. 10(3) : 331.

Synalphcus charon obscurus Banner, 1956, Pacific Sci. 10(3) : 329,
fig. 5.
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Swynalpheus helleri de Man, 1911, Siboga Exped. 39a (2): 246, pl.
8 hg. 37.

Nec Alphens charon: de Man, 1897, Zool. Jahrb. 9: 743, vol. 10,
pl. 35, fig. 63.

LOCALTITIES. Cook Islands: 1 specimen. Society Islands: 20
specimens from BD 2; 1, BD 15.

DISCUSSION. In a previous work (Banner 1958:161) we sug-
gested that the variety S. charon obscurus Banner might not be valid,
In these collections there are intergrading forms which substantiate
this contention.

The separation for the variety (Banner, 1956:331) was bhased
on three points. 1, *'T'he rostrum is parallel-sided in at least the hasal
half rather than uniformly tapered.” In these specimens the variation
ranged {rom forms with short, heavy rostrums with sides parallel to
ncar the tip, through an elongated narrow rostrum with parallel sides,
to a slender elongate rostrum with curved and tapering margins. ‘T'he
first condition is as illustrated for S. c. obscurus Banner (1936, fig.
5) and S charon (later named S. helleri) by de Man (1897, fig. 63) :
the second by Paulson (1875, pl. 8, fig. 4) for Alpheus charon, and
the third for S\ charon de Man (1911, fig. 37) and Banner (1953,
fig. 11). 2, *The meri of the third legs are 2.4 instead of 3.0 times as
long as broad.” Twelve specimens from BD 2 were measured, and
it was found that the length of the merus of the third leg varied from
2.3 to 3.0 times its breadth, with most specimens falling in the inter-
mediate range. 3, “The superior unguis of the dactyli of the third
legs is not as broad basally and has a uniform taper to the tip rather
than a broad basal plate which is abruptly narrowed to a curved tip.”
For this remaining character one most certainly does not find many
examples of the extremes which were taken as characteristic of the
two subspecific forms; in the 20 specimens from BD 2 a completely
intergrading series of superior ungui was found between the two
conditions described. ‘These observations, made upon the Tahitian
specimiens, were confirmed by specimens in all the collections, espe-
cially by an extensive series from the Northern Marshalls, not as vet
reported.

SU o helleri de Man (1911:246) was hased upon specimens {rom
the Nicobar Islands. Ramadan (1936:19) found that when he tried
to separate his Red Sea specimens on the basis of the five character-
istics used by de Man, he could determine “no sharp specific distine-
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tions between S. chraron and S, helleri” The variation in the speci-
mens at hand confirms Ramadan’s suggestion that S Jielleri is a
synonym.

Synalpheus heroni Coutiére,
Synalpheus heroni Coutiére. 1909, U. S. Nat. Mus.. Proc. 36: 42,
fig. 24.
LOCALITIES. Society Islands: 1 specimen from BD 2: 5, BD
17:3, BD 32.

Synalpheus streptodactylus streptodactylus Coutiére.
For full citation sce Banmer and Banner (1966a: 157).
LOCALITY. Society Islands: 1 specimen from BD 34,

Synalpheus anceps Banner.
Svualpheus anceps Banner, 1956, Pacific Sci. 10 (3): 334, fig. 8,
a-o.
LOCALITY. Cook Islands: T spectmen.

(Genus Alpheus IFabricius
Megacheles Group

Alpheus crockeri \rmstrong.
For full citation see Banner and Banner (1966a: 159).
LOCALITIES. Cook Islands: 1 specimen. Society Islands: 1
specimen from BD 3: 2, BD 8; 2, BD 12; 1. Moorea, collected by
J. Randall.

Alpheus collumianus medius Banner.
Alpheus collumianus medius Banner, 1956, Pacific Sci. 10 (3) ¢
340, hig. 11.
LOCALITIES. Cook Islands: 19 specimens. Society Islands:
specimens from BD 3 1, BD 8; 1, BD 16; 2, BD 22: 5. BD 30:
BID 33.

2
ind
3.

Alpheus collumianus inermis Banner.
Alpheus colhunianus nermis Banner, 1956, Pacific Sci. 10 (3) :
342, fig. 12.
LOCALITIES. Cook Islands: 4 specimens. Society Islands: 2
specimens from BD 2;4, B> 3.1, BD5;2, BD 6:1, BD 16; 3, BD
30;12, 3D 33.
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DISCUSSION. According to field notes, a pair of cherry-red
specimens apparently cohabiting were collected off southern Bora
Bora and were bottled together as BD 16. By the criteria established
to separate the two subspecies, one appears to be 1. ¢. medius and
one 1. ¢. inermis. Obviously this collection throws considerable doubt
on the validity of the subspecies, but more specimens should be exam-
ined before the subspecies. distinct anatomically, are discarded.

Macrochirus Group

Alpheus amirantei sizou Banner and Banner, new subspecies.
Alpheus amiranter Coutiere, 1908, Soc. Philomath. Paris, Bull. 1X,
11 (5):15.
Crangon amirantei: Banner, 1953, Pacific Sei. 7 (1) :87, fig. 29,
a-j.

DESCRIPTION. Body small, compact, heavy. Orbital hoods inflated,
rounded, anteriorly projecting into a subacute and nearly vertical keel. Ros-
trum short, about half length of basal antennular article, acute, continued pos-
teriorly as high, narrow but rounded keel, reaching to posterior limits of eyes:
keel as high as orbital hoods and separated from them by relatively deep
grooves: kcel anteriorly curved downward, parallel to curve of orbital hoods
so that rostral tip is at level of middle of eyes when viewed laterally; area
hetween front of orbital hoods and rostral hase flattened, with anterior margin
arcuate. Anterolateral margin of carapace expanded over antennal base, and
demarked from orbital hoods by deep groove.

Antennular peduncle with second article twice the length of first and of
third, 1.3 times as long as broad: first and third articles subequal. Stylocerite
short, lateral spine poorly developed, tip of spine reaching about two-thirds or
more of length of first article. lateral spine of scaphocerite reaching beyond
end of antennular peduncle, squamous portion reaching to end of third anten-
nular article. Carpocerite slender, tip reaching almost to end of spine or scapho-
cerite. Lateral spine of basicerite reaching approximately to level of tip of spine
of stylocerite: spine located ventral to base of scaphocerite and often difficult
to see.

Large chela almost three times as long as broad in lateral view, with fingers
occupying the distal third. Proximal portion of palm with inferior face flattened,
palm otherwise rounded. Distal portion of palm with deep longitudinal groove
on lower face, continuing from slightly proximal of palmar adhesive plaque,
where it is deepest, to linca impressa, and even continuing along that line.
Lateral and superior surface, immediately proximal to palmar adhesive plaque,
marked by shallow, rounded transverse depression. Both fingers distally marked
by region of calcification; dactylus high, narrow, curved. Merus about twice
as long as broad, superior and inferior external margins unarmed, inferior
internal bearing a single acute subterminal tooth of moderate development.

Small chela with fingers 0.4 length of entire chela, fingers slender, taper-
ing, with scattered setae; palm rounded, without sculpturing. Merus heavy,
slightly over twice as long as outer face is broad, without any sharp demar-
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cation between outer face and inferior face; inferior internal margin angular
but without armature.

Carpal article of second legs with ratio 10:27:7:7:11: second article seven
times as long as broad.

Ischium of third legs with strong spine; merus 2.7 times as long as broad,
armed with strong tooth distally; carpus slightly over 0.5 as long as merus,
terminating at both inferior and superior margins in strong, acute, but not
well-demarked teeth; propodus almost 0.7 as long as merus, bearing six strong
spines ; dactylus simple, curved, acute, and one-fourth as long as merus.

Telson as described and figured for the Hawaiian specimens of 4. amirantet
( Banner, 1953: 88, fig. 29, /).

TYPES. Holotype, an ovigerous female, carapace length 3.5 mm,,
collected in ahout 1 {foot of water on outer reef platform, north (lee-
ward) side of Bora Bora (BD-8) June 10, 1954; paratypes. 13
specimiens of both sexes, all fragmentary, carapace lengths up to 4.9
mni., collected on barrier reef 1 mile cast of Papeete, T'ahiti, June 7,
1954 (BD 6). These and other specimens of the species were lost
in the laboratory fire.

DISCUSSION. This subspecies shows the usual amount of vari-
ation. In the specimens available, the antennular peduncle, spine of
the scaphocerite, and carpocerite vary in length, with all three at times
being equal, but the most common condition is that described for the
type specimen. On the Targe chela both the longitudinal groove and
transverse groove vary in development, but the most common condi-
tion is that described for the type. On some of the smaller specimens
the transverse groove is entirely lacking. The distal tooth on the
inferior internal margin of the merus of the large cheliped is at
times absent. ‘T'he varying development of the palmar grooves and
meral tooth is not correlated one with the other. The development
of hairs on the inner face of the chela also varies, with the hairs usu-
ally sparse and scattered ; never is the cover dense, as in 4. ainirantei,

The small cheliped is sexually dimorphic, with the fingers longer in
the males. In large males there is a broadening and flattening of the
dactylus, which then bears a partial fringe of sctae on either side:
this, however, doces not approach a full balaeniceps development.
Similar to the large cheliped, the merus may or may not bear an
inferior internal tooth : its presence or absence is not correlated with
sex.

In the carpal articles of the second legs, the second article varies
from 1.7 to 2.7 times as long as the first, with most specimens ahout
twice as long; in general the smaller specimens have shorter second
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articles. Some slight variations were noted for the third legs, but
these were not measured.

This subspecies may be separated from the parent species as
described by Couti¢re by the following differences. 1, The presence
of a well-developed spine on the basicerite. 2, The lack of serrations
proximal to the meral tooth on the large chela, and in many specimens,
the lack of the meral tooth itself on both chelipeds. 3, 't'he shorter
sccond carpal article of the second legs (in these up to 2.7 times the
length of the first, instead of more than three times). 4, The broader
merus of the third legs, 2.5 to 2.7 times as long as broad instead of
four times as long as broad.

"T'his subspecies includes all central P’acific specimens we have pre-
viously listed under the name of the parent species.

In the earlier papers in this series, we did not feel the separa-
tion of the form was taxonomically justified. \With so few specimens
available, the limits of the variation could not be ascertained. How-
ever, with specimens from Hawaii, the Marshall Islands, Tonga and
the Society Islands agreeing well among themselves. and all definitely
different from Couticre’s specimiens from the Indian Ocean, it appears
the description of this form as a subspecies is justified. When further
collections are made m Indonesia, intergrading specimens may be
found.

This subspecies and the parent species are closely related to
A, acutofemoratus Dana; all have somewhat similar rostral fronts,
somewhat similar sculpturing on the large chela, and somewhat simi-
lar second and third legs. However, in this subspecies the rostral
carina 1s higher, with steeper sides, the rostral tip is lower and shorter.
The large chela is more slender and less hirsute, the small chela does
not bear the dactylar tooth and also is less hairy, and there is a slight
difference in the third legs in the proportion and size of the meral
spines (the differences i the proportions of the carpal articles of
the second legs probably are not significant, )

This species is named in honor of Miss Louise Dexter (7Sizou™)
who arranged for permission for the semor author to colleet at a
private heach near Papcete, where these specimens were found.

Alpheus lottini Guérin.
For full citation sec Banner and Banner (1964:88).
LOCALITIES. Cook Tslands: 17 specimens. Society Tslands:
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4 specimens from BD 2: 9, BD 15; 5, BD 26; 1 specimen from
Papatoa Bay, Moorea and 2 specimens from Terou Pass, Moorea,
collected by J. Randall.

Alpheus paragracilis Coutiére.

For full citation see Banner {1956: 345).

LOCALITIES. Cook Tslands: 75 specimens. Society Islands:
4 specimens from BD 6: 24, BD 8;2 BD 14: 1, BD 17; 1, BD 18;
4, BD 20; 2, BD 30: 17, BD 35.

Alpheus gracilis Heller.
Alpheus gracihis Heller, 18361, K. Akad. Wiss, Wien, Sitzungbher.,
44: 271, pl. 3, figs. 19-20.
LOCALITY @ Cook Islands: 1 specimen.

Alpheus gracilis simplex Banner.

For full citation see Banner (1956: 345).

LOCATLITIES. Cook Islands: 3 specimens. Society Islands: 1
specimen from BD 18: 1. BD 30.

Alpheus roctratipes Pocock.
Alplieus rostratipes Pocock, 1360, Linn. Soc. London, Zool., Jour.
20:522.
Crangon hawatiensis clipperfont Schmitt, 1939, Smithsonian Misc.
Coll. 98 (6) : 522.
Crangon nanus Ranner, 1933, Pacific Sci. 7 (1) :90, figs. 30, 31.
Alpheus clippertoni: Chace. 1962, U. S. Nat. Mus., Proc. 113
(3460) : 609.
Alphews rostratipes: Crosmer and Forest. 1966, Ann. [nst. Ocean.
Monaco 44 (7): 246, fig. 12, 13, 14 (with complete synonvmy ).
LOCALITIES. Cook Islands: 16 specimens. Society Islands:
43 specimens from BD 2:4, BD &; 21, BD 9: 2, BD 14; 1, BD 17;
4, BD 18; 2, BD 22; 2. BD 30: 20, B> 32: 2, BD 38
DISCUSSION. Forest in 1966 reported that in the comparison
of Atlantic specimens of A. rostratipes Pocock with Pacific species
identified as A. clippertoni (Schmitt) there were no apparent specific
differences. We have compared our specimens with his excellent
description and figures and agree with him.
Alpheus macrochirus Richters.

For full citation see Banner (1957: 141).
LOCALITIES. Cook Islands: 5 specimens. Society Islands: 2
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specimens from BD 147 1 specimen from Moorea collected by J.
Randall, July 28, 1956. NMarquesas Islands: Nukuhiva, 2 specimens,
collected by Randall, 1956,

Obesomanus Group

Alpheus obesomanus Dana.

IFor full citation see Banner and Banner (1960a:174).

LOCALITIES. Cook Tslands: 27 specimens. Society Tslands:
34 specimens from BD 21, BD 3: 22, BD 4; 8 BD 5; 1, BD &;
4, BD 9; 45, BD 13; 2, BD 14:. 4, BD 19: 2, BD 20; 4, BD 21;
2, BD 26; 3, BD 30: 21, BD 32; 1, BD 37.

DISCUSSION. In BD 3, the field notes show that these speci-
mens came from roofed galleries excavated immediately below the
surface of the encrusting coralline algae. The tubes communicated
with the surrounding water through a regular series of round ports.
Boone (1935:136) has reported this species from Raiatea [, and
Venus 'oint, Society Islands.

Alpheus nobili Banner and Banner.

Alpheus sp., Nobili, 1906, Scient. France et Belgique, Bull. 40: 34,

Alpheus nobili Banner and Banner, 1966, Pacific Sci. 20 (2):172.

LOCALI'TY. Society Islands: 1 specimen from BI) 30.

DISCUSSION. This specimen, a non-ovigerous female, carapace
length of 6.4 mm,, lacking the large chela, does not agree with any
other specimens in the collections. However, it approaches the con-
dition described by Nobili quite closely, especially in the relationship
of the length of the spine and scale of the scaphocerite to the anten-
nular peduncle, and in the relative ratios of the carpal articles of the
second leg. The sccond carpal article of the second leg in this speci-
men is a little shorter in relation to the first than that of Nobili (1.1
times as long as the first, instead of about 1.4 times as long). In this
specimen in the third leg the carpus is equal to the propodus instead
of “un peu plus long.” There are no other distinguishing criteria ;
no figure was given by Nobili.

Thus, this specimen appears to he the same species as that de-
scribed by Nobih, in spite of the great distance separating the two
localities where it has heen collected. However, because at this Tahi-
tian locality only one specimen of this species was collected together
with 3 specimens of 4. obesomanns Dana and 5 specimens of A, mal-
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leodigitus (Bate), this species may be suspected to be either a hybrid
of the other species, or possibly an atavistic form of . malleodigitus
showing more the ancestral form of the scaphocerite. ‘I'he problem
of the validity of 4. nobili cannot be solved until more related speci-
mens are collected and examined.

Alpheus malleodigitus (Spence-Bate).
For full citation see Banner and Banner (1900a: 174).
LOCALITIES. Cook Islands: 110 specimens. Society lslands: 1
specimen from BD 3: 6, BD 4: 1, BD 6:6, BD 8: 5, BD 13 4 BD
14:2, BD18: 5. BD20: 17, BD 28; 2, BD 29:5, BD 30: 22, BD 33;
1, BD 34.

Alpheus perplexus Banner.

Alpheus perplexus Banner, 1956, Pacific Sci. 10 (3): 347, fig. 13.

LOCALTITY. Society Islands: 1 male from BD 30, carapace
length 8.4 mm.

DISCUSSION. This male. considerably larger than either the
holotype or allotype. agrees almost perfectly with them in many char-
acteristics, such as the relative lengths and proportions of the anten-
nules and antennae, the third maxillipeds, the large chela, the second
and third legs, the uropods and telson. However, the fingers of the
small chela are relatively longer than those of the allotype, a female;
this difference can be either from sexual dimorphism or from maturity.
The most remarkable difference lies in the frontal portion of the
carapace. Here there is no trace of rostrum and the frontal margm
bends posteriorly, similar to the condition found n the genus Fetaeus.
The orbital hoods, posteriorly normal, are abruptly truncate anteriorly,
leaving the anterior portion of the eves exposed. The interocular
carina is similar to the rostral carina of the type except it is somewhat
stronger and sharper.

It 1s difficult to account for this except as a congenital defect, for
were 1t the result of accident the symmetry would not be so perfect.
[t definitely is not caused by rough handling as has been the case for
specimens of 1. rosiratipes Pocock for in this specimen the carapace
15 firmly attached to the cephalothorax. However, there remains the
slight possibility that this is a more mature stage commion for the
species, for the rostral fronts of the tvpe and paratype are somewhat

similar except that the eyes are completely enclosed.
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Alpheus idiocheles Coutiere.
Alphens idio(‘lwlus Coutiere, 1905, I‘auna and Geog. Mald. and
Laccad. 2 (4):883, pl. 75, fig. 21.—DPcarson, 1905, Herdman
Rept. Pear]l Oyster Fish. 4 (24): 84
cAipheus baculifer Coutiére, 1908, Soc. Philomath. Paris, Bull, 11
(5):16: 1921, Linn. Soc. Londoen, Trans. 17 (10) : 422, pl. 63,
fig. 22.

Thunor idiocheles: Banner, 1956, Pacific Sci. 10 (3) : 367, fig. 22.

LOCALITIES. Bocwt_v [slands : 4 specimens fr()m Hl) 2.6, BD
9. 4. BD 32.

DISCUSSION. Alpheus idiocheles was deseribed by Coutiere
from a single male specimen and placed in his Macrochirus group; it
has been reported since only by Pearson. on the basis of 3 specimens,
and by Banner with 6 specimens. lplieus haculifer Coutiére was de-
scribed from a single female specimen and placed in the Obesomanus
group: it has not been reported since the original description.

In our 14 specimens, the males are similar to . idiocheles with
heavy grooved chela and the females similar to .. baculifer with the
extremely elongate and slender chela. Tn spite of this and other dis-
similarities listed Delow, there 1s strong evidence that 10 or possibly
12 of these specimens represent cohabiting pairs, for the 4 each in
BD 2 and BD 32, and at teast 2 of those in BI) 9 are matched per-
fectly in size and sex as pairs. In many characteristics, such as the
frontal region of the carapace, walking legs, telson, and other charac-
ters, they are similar; finally, they are utterly unlike any other speci-
mens collected at the same stations. T'he extra 2 or 4 specimens at BD
9 are paired sexually but not matched n size. Ifor these reasons we
believe the two nominal species are actually dimorphic forms of
single species, 1. idiocheles.

T'o illustrate what we interpret as sexual dimorphism, a pair from
BD 2 was selected for close study. ‘The carapace length of the male
was 5.2 mm., of the female. 5.4 mim. In their gross form there was
considerable difference, with the cephalothorax of the female greatly
mflated, and the carapace rounded and swelling strongly from the
cephalic region; in the male the contours were straight and normal
for the genus. ‘T'he abdomen of the female was also large. swollen
and soft. definitely larger than the inflated cephalothorax, while the
abdomen of the male was greatly reduced, smaller than the cephalo-
thorax, as shown by Couti¢re (1905:21).
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The dimorphism of the antennules and antennae was marked. with
those of the female smaller and more poorly developed. It should also
be noted that there was no trace of the secondary bifurcation in the
short outer antennular flagellum in the males, hut there was a single
article of the extra branch in the female. The large and small chelae
of the male were much heavier and somewhat longer than those of the
female, and though the large chela of the female carried only a trace of
the longitudinal groove, the distal end of the male chela was marked
with several definite hut shallow grooves. The second legs. as with
other members of this group. were asymmetrically developed in hoth
sexes, with one leg running about 20 percent longer than the other:
however, here, too, there was a dilference in size, with the shorter leg
of the male as long as the longer leg of the female: there were no
apparent ditferences in the proportions of the articles. “I'he third to
fifth legs were the same in both sexes, with the propodus twisted more
than 45, similar to that of 1. malleodigitus (Bate).

On the abdomen the pleura were large and soft i the female, but
much smaller and more compact in the male, The second pleopod of
the male had the middle lobe of the endopod much longer than usual
for the genus, similar to that found in . microscaphis (Banner) ; the
endopod of the pleopod also lacked the extra process characteristic of
the males of other species of alpheids; the very large pleopods of the
females were of unusual form, with the base triangular in section, each
of the three margins carrying many long setae ; the exopod and endo-
pod also carried similar setae.

The telson and uropods of the male were smaller than those of
the female. The telson in hoth sexes carried two rounded longitudinal
ridges : however, the telson of the male was almost flat from anterior
to posterior. whereas in the female the posterior lateral margins were
turned dorsally. so the final terminal setae and spines point dorsally.
In both sexes the setae and spines of the telson were poorly developed :
both pair of dorsal spinules were always present, but usually they were
stronger in the male. Neither the male nor the female had any trace
of anal tubercles. No specimen carried the two short uropodal spines
specified by Coutiére (1905: 854 : the single spine of the males was
quite heavy and light brown to black, while that of the female was
light brown to colorless. The transverse articulation of the outer uro-
pod appeared to be variable, being definite and marked in some speci-
mens and impossible to discern in others. Both uropods of each of the
specimens were examined with the tip of each uropod being flexed
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with a dissecting needle. In those where the line of articulation was
visible, the uropod would bend along the line: in those where no line
of articulation could be seen, the uropod might flex sharply in the
normal fashion, but in others the uropod would bow diagonally from
the base of the outer spine to high on the inner margin. This appears
to indicate that the articulation is functional in some but either absent
or non-functional in other specimens.

There are slight differences between these specimens and the orig-
inal description of 1. idiocheles. 'The rostrum was consistently shorter
than in the type, where it reached about 0.7 the length of the first
antennular article, but this was found to he variable in the Saipan
specimens. The third antennular article was longer and the rudimen-
tary scale of the scaphocerite reached a more abrupt truncation in
these than it did in the type. Tn the type specimen the telson was obvi-
ously defective, being very asynmuetrically developed: in the type also.
the small chela was lacking. Otherwise there is excellent agreement
between the males and the description of A. idiocheles and between
the females and the description of . baculifer.

The general form of this species shows close relationship to ..
microscaphis (Banner) and A. seamoa Banner and Banner, but from
both it can be distinguished by the longer scaphocerite. From .1.
microscaphis it can be further distinguished by the ridges on the distal
end of the palm of the large chela and a sexually dimorphic large chela.
In the type for .I. samea the larger chela 1s missing but the third leg
carries a tooth on the distal end of the inferior margin: in . idio-
cheles the third leg is inermous. 'T'he absences of anal tubercles and
the variability of the articulation of the outer uropod 1 this species
{(previously reported in the Saipan specimens) confirms the placement
of Thunor in synonymy (Banner and Banner, 19606a: 175).

In life these specimens were a deep rose color and were found
living in galleries under a layver of coralline algae.

Alpheus microscaphis { Banner).
Thunor microscaphis Banner, 1959, Pacific Sci. 13 (2): 151,
Alpheus microscaphis Banner and Banner, 1964, Pacific Sci. 18
(1):95. fig. 5.
LOCALTITY. Society Islands: 4 specimens from B 32, an ovi-
gerous female, carapace length of 5.2 nmi, and 3 males of carapace
lengths 7.2, 4.9, and 3.1 mm.
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DISCUSSION. As three of these specimens were considerably
larger than the type specimen, they were carefully examined to note
variations. None of the specimens had the longer scaphocerites found
in the male from Raipan and the female from Canton. In other ap-
pendages the variation was minor; for example, the second carpal
article of the second legs varied from 0.9 to 1.1 times the length of
the first; the propodi of the third legs were armed variously with three
to four spines; the “shoulder™ of the outer uropod did not bear weak
spines, but instead carried one to several setae.

The telson in none of these specimens was exactly like that of the
female from Canton, but those of the largest male and of the female
approached it closely. In these the groove of the posterior end was
not as deep. and the lateral ridges of the telson did not overhang the
groove; the margins anterior to the posterolateral spines hore only a
few hairs in the female and none at all in the male. However, the tel-
son of the smallest specimen was almost identical with the Saipan
specimen, with only the ridges obvious. T'hese differences may have
been due to maturity, or to individual variation.

The largest male was also compared carefully to the female. and
no apparent sexual dimorphism was noted in the appendages of the
cephalothorax, In the abdomen, in addition to the telson just dis-
cussed, the whole form was longer, broader and softer in the female,
similar to that described above for 1. idiocheles Couticre.

In the sccond pleopods of the male, the additional process was
unusually long. (It is apparently lacking in the related .. idiocheles.)
All the pleopods oi the female were very broad and covered with
dense setae ; in addition, the second pleopod of the ovigerous female
carried the accessory process characteristic of the males. 'I'his is an
anomalous condition, and no other female specimens of this or any
other species have been observed to have the additional process.

Crinitus Group

Alpheus brevipes Stimpson.
Alphens brevipes Stimpson, 1860, Acad. Nat. Sci. Philadelphia,
Proc. 12: 30.—DBanner and Banner, 1966, [Pacific Sci. 22 (2):
177.
Crangon brevipes: Banner, 1953, DPacific Sci. 7 (1):103. figs.
35-37 (Ncotype established).
LOCALITIES. Cook Islands: 21 specimens. Society Islands: |
specimen from BD 2: 1, BD 33.
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Alpheus bradypus Coutiére.
Alpheus bradypus Coutiere, 1905, Fauna and Geog. Mald. and
Laccad. 2 (4): 891, pl. 78, 79, fig. 30.
LOCALITIES. Cook Islands. 4 specimens. Society Islands: 1
specimen from B 8.

Alpheus pachychirus Stimpson.
Alpheus pachychirus Stimpson, 1860, Acad. Nat. Sci. Philadel-
phia, Proc. 12: 30.
LOCALI'T'TEES. Cook Islands. 29 specimens. Society Islands: 2
specimens from BD 7; 7, BD 13: 3, BD 14: 3, BD 15: 20, BD 26:
0, Moorea, Papatoea Bay, Oct. 5, 1956, collected by Randall.

Alpheus paralcyone Coutiére.
IFor full citation see Banner and Banner (1960a: 178).
LOCALITY. Cook Islands: 4 specimens.

Alpheus ovaliceps Coutiere.
Alpheus ovaliceps Coutiére, 1905, Fauna and Geog. Mald. and
lLaccad. 2 (4): 888, pl. 77, fig. 27 .—-Banner, 1950, Pacific Sci.
10 (3): 357, fig. 18,

LOCALITIES. Cook Islands: 28 specimens. Society [slands: 19
specimens from BI) 3, 2, BD &

DICUSSION. These specimens, and those previously reported
from Canton, Tonga, and Samoa, show little variation and are similar
to the specimens reported from Saipan. like the specimens from
Saipan these do not show any marked taper to the palm of the large
chela, and the external spine of the uropods is not black. Also they
consistently have the two unusual bristles on the penultimate article
of the maxilliped. as described by Couticre.

L.ike other members of the group, these specimens show wide
variation in the relative proportions of the cephalic and thoracic
appendages. As the form of the chela, however, is not quite constant
and apparently different from the type described by Coutiére from
the Tndian Ocean, possibly this form should be given a subspecific
designation to differentiate it. With so much variation known in this
group, without any specimens reported from the Marianas to the
Maldives and without any knowledge of the variation in the type
locality, we have decided to defer applying a new name.
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Diadema Group

Alpheus diadema Dana.

IFor full citation see Banner (1936:357).

LOCALITIES. Cook Islands: 86 specimens. Society lslands: 2
specimens from BD 3: 1, BD 8; 1. BD 13: 2, BD 21: 1, BD 26; 3,
BD 28; 3. BD 37.

DISCUSSION. In a group of 24 specitnens from the first Cook
Islands station (on the reef at Arutunga Village), one specimen, nor-
mal n other structure, has an unusual development of the anterior
carapace. 't'he carapace bears a low rounded medial ridge arising be-
hind the eves and extending anteriorly in a symmetrical arc to about
the region of the middle of the eyes: between the orbital hoods, the
carapace 1s flat without a trace of rostral base or orbitorostral grooves.
The anterior margin of the carapace projects into a weak acute ros-
trum, not much shorter than the normal rostrum but as flat as the
interorbital region behind. This specimen is interpreted to represent
merely an aberrant development of no systematic importance.

Alpheus gracilipes Stimpson,
Alpheus gracilipes Stimpson. 1860, Acad. Nat. Sci. Philadelphia,
Proc. 12: 31,
Crangon gracilipes: Banner, 1953, Pacific Sci. 7 (1): 115, fig. 41.

DESCRIPTION . Rostral hase broad, slightly convex in section, without
trace of carina; sides straight to tip; margins overhanging deep orbitorostral
grooves; tip slender, acute, slightly depressed in lateral view, arising ventrally
from a strong vertical keel. Orbital hoods in general hemispherical, hut
anteriorly bearing a rounded subvertical keel that slopes medially toward base;
anterior margin of carapacc between this keel and bhase of rostrum irregularly
concave.

Second antennular article twice as long as broad, 1.5 times as long as first
article and slightly less than twice as long as third article. Stylocerite acute,
reaching slightly beyvond end of first antennular article. Basicerite with small
but acute lateral spine: scaphocerite with strong lateral spine, flattened portion
slightly shorter than antennular peduncle, carpocerite reaching to near middle
of third antennular article.

Merus of large cheliped ending in a strong tooth distally on superior ridge;
inferior internal ridge bearing five movable spinules and terminating distally
in a strong tooth; inferior external margin unarmed. Merus with outer face 2.7
times as long as broad; article about as long as chela proper is high. Chela
proper elongate, slender, subcylindrical and tapering, 3.8 times as long as high,
with fingers occupying distal third. Surface behind articulation with deep
rounded groove. Fingers heavy, crossing.

Small cheliped of male slightly longer than that of large cheliped with
outer face five times as long as broad, with superior distal tooth poorly devel-
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oped and inferior internal margin unarmed except for a moderately strong
tooth distally. Carpus elongate, slightly longer than broad. Chela slightly sub-
cylindrical, less than five times as long as broad, without groove; fingers occu-
pyng the distal 0.46 of chela, dactylus four times as long as broad, tapering
uniformly to acute tip, and without a fringe of setae.

Secondary articles of carpus of second legs with the ratio of 10:7:5:4:6.

Ischium of third legs slightly over one-third length of merus, with strong
movable spine; merus seven times as long as broad, unarmed; carpus one-half
length of merus, unarmed except for a slight rounded projection terminating
superior margin; propodus almost as long as merus, 11 times as long as broad
and bearing five strong spines and four weaker spines along inferior margin,
and two spines distally: dactylus slender, one-fourth as long as propodus,
slightly curved, simple with acute tip; entire appendage bearing only slight
scattered sctae.

Telson 3.0 times as long as posterior margin is broad, 1.6 times as broad
anteriorly as posteriorly, hearing strong dorsal spine with larger posterolateral
spines 0.4 as long as posterior margin is broad. Uropods of usual form.

LOCALITIES. Cook Islands: 17 specimens. Society Islands:
6 specimens from BD 3: 3, BD 7; 6, BD 13: 5. BD 14; 1, BD 19;
1. BD 21: 2, BD 22: 4, BD 25: 9, BD 26 4, BD 28; 10. BD 29;
2, BD 30: 7. BD 36: 1 from Moorea. Papatoea Bay. collected by
Randall.

DISCUSSION. Stimpson’s type specimien of this species appears
to be lost, as are the types of the other species he described. The re-
description above was to establish a neotype: it is presented to aid
future workers until a neotype can be described. Stimpson’s type
location was given only as ‘I'ahiti, but presumably his collection came
either from Papeete or Matavai Bay. the usual ports of those days; the
specimen described above came from BID) 3. in Arue. lying between
Yapeete and Matavai Bay.

[} . - .

I'he specimen described 1s a male 16 mm. long and agrees very
well with Stimpson’s description. even to the approximate length.
Only one ditference is noted: Stimpson specified that the large chela
was three times as long as broad, and in this specimen it is 3.8 times
as long as broad. However, a 15.7 mm. female from the same locality
has the chela 3.0 times as long as broad.

A detailed study of the variation found within this species was not
made, but some variation is conspicuous and noteworthy, In the small
chela of the male there are two forms, that with the “balaeniceps”
type of hair and a broadened dactylus. and that with the normal slen-
der dactylus like the female. The latter condition as described above
came from a male which had a carapace length of 5.8 mm. The former
condition is found in the two other males collected at the same time
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which had carapace lengths of about 5.5 mm. This broadening of the
dactylus is never found in smaller males,

Variation was also noted in the length of the rostrum which in
some cases shghtly exceeds the length of the first antennular article;
in the shape of the rostrum which in some (especially some large
specimens from Western Samoa) proceeds to the anterior edge of the
carapace at the normal angle, and then abruptly changes the taper to
a slightly less acute angle: in the relative proportions of the antennular
and antennal article with the carpocerite in some approaching the end
of the third antennular article ; slightly in the proportions of the large
and small chela (but never markedly different from the specimen de-
scribed ) ;i the armature of the merus of the large cheliped. which
may have the distal teeth more or less strongly developed, and the
spines on the inferior internal margin reduced to one or two: in the
merns of the small cheliped which may have similar variation in
the teeth and may, in some larger specimens, carry feebly developed
spines, somewhat similar to those of the large chela; in the proportions
but not the armature of the third legs. A series of telsons was not
measured.

One specimen from BD 4 is markedly smaller than anv others,
being only 7.5 mm. long. It falls well within the range of variation
noted except that the rostral base between the eves is high and
rounded, only showing a trace of hroadening and flattening in its pos-
terior portion: also the anterior keels of the orbital hoods are poorly
developed. These differences are reminiscent of the growth changes
in oL lotting Guérin (Banner 1938: 1064 as . 1. ventrosus Milne -
wards).

The group of specimens from the Society Islands and the Cook
Islands run about the same size. the specimen described being maxi-
mal, TTowever, among the specimens from Samoa, a female reaches a
length of 24 mm. and a male from Kapingamarangi 26 mim. These fall
within the variation described.

Color in life was not noted, but on some preserved specimens the
large chela has a pink mottled color and tips of the fingers are pale
violet.

Alpheus paracrinitus Miers.
Alphews paracrinitus Miers, 1831, Ann. Mag. Nat. Hist. V7, 8:
365, pl. 10, fig. 6.—Chace, 1962, U. S. Nat, Mus., Proc. 113
(3466) : 609.
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Alpheus paracrinitus bengalensis Coutiere, 1905, FFauna and Geog.
Mald. and Laccad. 2 (4): 901, pl. 82. fig. 37.

Alpheus bengalensis: Holthuis, 1958, Sea Fish. Res. Sta.. Bull.
17: 25,

Crangon paracrinitus bengalensis: Banner, 1953, DPacific Sci. 7
(1) :110. fig. 40.

LOCALITIES. Cook Islands: 72 specimens. Society Islands: 4
specimens from BD 4. 11, BD 11; 2, BD 13: 36. BD 21; 50. BD 25;
7, 13D 28: 15, BD 30: 1, BD 34: 24, BD 36: 5. BD 37.

DISCUSSION. Miers’ original specimens came from Senegambia
on the west coast of Africa: Coutiére’s variety came from the Maldive
and Laccadive Archipelagoes in the Indian Ocean. Coutiere specified
that the variety was differentiated from the parent species by four
characteristics: 1, In the original species a strong tooth was found
above the articulation of the dactylus of the small chela which was
lacking in the varietv. 2, ‘I'he original species carried teeth terminating
the inferior imternal margins of the meri of both the large and small
chelipeds but Coutiére stated that in his varicty the meral spines were
lacking on the small cheliped and very small on the large cheliped. 3,
Miers” specimens had the second article of the carpus of the second leg
1.75 1o 1.85 times the length of the first, mstead of being equal as in
Coutiére's. 4. Iinally, the propodus of the third legs was 1.38 times
the length of the carpus 1 Aiers’ description nstead of 1.17 as in
Coutiere’s.

In Hawaii (Banner 1933: 110) the specimens examined appear to
he of the variety bengalensis in spite of variation noted in the arma-
ture of the margin of the meri of the large and small chelipeds. How-
ever, by combining a series of specimens from all of our central Pacific
collections. we have an adequate sample of mtact specimens in which
the supposed points of difference can be investigated.

drmature of the chelipeds: Here 12 different combinations of
characters theoretically may be found, if one considers the meral spine
of the large cheliped as either strong or reduced, the corresponding
spinte of the small cheliped as distinct., reduced, or absent, and the spine
above the dactylar articulation as present or absent. In a group of 30
intact specimens we found the spread of characteristics as shown in
Table 1.

Relative lengths of first and second carpal articles: To determine
the limits of variation in the carpal articles, 42 specimens were first
assigned to either the nominal species or the variety by other charac-
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Table 1

Tooth on merus of large

cheliped reduced strong

Tooth on merus of small

chela none reduced distinet none reduced  distinet
Number of specimens with

spine ahove dactylus of

small chela 3 11

Nuniher of specimens with-
out spine above dactylus
of =mall chela 4 4 3 1 2 2

teristics, with primary emphasis on the presence or absence of the
spine above the dactylar articulation of the small chela. In these the
first two carpal articles were measured and their ratio obtained Dy
assigning the length of 10 to the first article. T'he results are in ‘T'able 2.

Table 2

Relative length of second
article 8 9 10 11 12 13 14 15 16 17 18

Number of specimens of
“paracrinitus” 1 2 3 1 2 5 2 2 1

Number of specimens of
“bengalensis” 1 7 3 1 1 3 2 2 3

Carpal-propodal ratio of third leg: In a group of 11 specimens
from a single collection from Aitutake the ratio of the lengths of the
carpus : propodus was found to vary from 10: 9 to 10: 16,

To confirm that these variations were inherent in a single popula-
tion and did not represent a multitude of geographically separate races,
our largest. most mtact single collection, that of 12 specimens from
Arutunga Village, Aitutake, was studied in detail. The results were:

Tooth above dactylar articulation, small cheliped: 7 present, 2
absent.

Meral tooth, small cheliped: 9 large, 1 reduced.

Ratio of carpal articles, second legs: 10: 10 to 10: 18,

This is a wide range of variation to be expected in a single species,
but as the differences are only roughly correlated with each other, as
thev are correlated with neither geography nor sex, this species must
be regarded as highly variable,
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Holthuis (1938:25) came to the tentative conclusion that the
Indo-Pacific form was separate from the West African tvpe and pro-
posed that Coutiere’s name bengalensis he raised to specific rank. How-
ever, Chace (1962:609) was able to compare some West Nfrican
specimens with his from Clipperton Island and found no apparent
differences except in the relative length of the antennal scale. As this
characteristic had previously heen reported as variable ( Banner, 1933
110, he concluded that there was hut one, circumtropical species. Our
present study on the variation destroyvs all of Coutiere's criteria for
the separation of the species. and establishes that there i1s only a single
undivided species in the central Pacific and probably in the whole
breadth of the Indo-Pacific. Our study thus supports Chace's conclu-
sions.

Brevirostris Group

Alpheus platyunguiculatus ( Banner).
Crangon platvinguiculata Banner, 1953, Pacific Sci. 7 (1) : 130,
fig. 47.
Alpheus platyungiicnlatus (Banner). 1959, Pacific Sci. 13 (2):
146.

LOCALITIES. Society Islands: 1. 160 mm. non-ovigerous female
from BD 17: 1, 12 mm. male (newly moulted) from BD 33: 1, 10
mm. female from BD 30; 1. 6.5 mm. specimen from BD 4.

DISCUSSION. These four specimens, all apparently related. are
single individuals from widely scattered areas: all are more or less
broken and fragmentary, and all appear to be immature. They re-
semble [, platyvunguicilatus in general form; in most characteristics
they fall within the variation noted for the Hawaiian specimens
(Banner. 1959: 146). However, all four ditfer from the Hawaiian
specimens in three wayvs: 1, The second antennular article is shorter
and broader, twice nstead of three or more times as long as broad ; 2,
the tuft of setae on the inner side of the penultimate article of the
maxilliped 1s not well developed. but neither does it approach the con-
dition observed i the Hawaian .. rapor (Fabricius) (Banner 1953:
126 ; 3. the dactylus of the third legs, while broadened and flattened
on the inferior surface, is not as broad as that in the Hawaiian speci-
mens. [n addition, the 12 mm. male specimen has the second article of
the carpus of the second legs 1.5 times the length of the first, instead
of 2.0 times, and the small chela shows no traces of the characteristic
fringe of setac on the dactylus. The 6.5 mm. specimen, obviously
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immature, lacks the spines on the meri of the chelac and the telson
is markedly more slender.

Some of these ditferences may be due to growth as in the 6.5 mm.
specimen ; some may be due to the variation mmherent in the species,
as the shorter carpal article: but some differences mayv actually be
specific or subspecific differences. such as the lack of the tuft of setae
on the maxillipeds and the heavier middle antennular article. How-
ever, with so few specimens, and with those few small and broken, it
does not appear to be worthwhile to attempt to ercct a new species or
subspectes at this time.

Alpheus cythereus Banner and DBanner.
cAlpheus evtlierens Banner and Banner, 19660, Siam Soc. Mon. Ser.
I11: 125, fig. 45.

In our original work from ‘Tahiti we had described and depicted
a new species of this group. After the fire at the Hawaii Marine
aboratory all that remained was the draft of the description. We were
surprised to find our Tahitian description almost perfectly matched a
specimen from Phuket Tsland on the Indian Ocean coast of T'hailand.
The specimen had many characteristics in common. including a trans-
verse groove on the palm and a unique curved tip of the fingers of the
large chela. The Tahitian spectmens differ from the Thai specimens
in the following ways: 1. "t'he third antennular article is a little longer
i relation to the second. 2, The lateral spine of the scaphocerite and
the carpocerite are equal to the antennular peduncle instead of a little
longer. 3. The lateral faces of the large clicla in the Thai specimens
are smooth instead of hearing slight longitudinal depressions, however,
these depressions may be artifacts. 4, T'he second carpal article of the
second leg 1s 2.0 times as long as the first instead of 1.5 as in the T'hai
specimens. 5, ‘T'he small chela was missing in the Tahitian specimens.
0. 'I'he telson is a little longer in relation to its breadth in the Tahitian
specimens. Since these characters are known to be variable in other
species we have decided they are of little taxonomic significance in
this case.

We therefore decided to establish the Phuket specimens as the type
for the species, but to retain the name Alpheus cvthereus which we
had planned to apply in this study. Cytherens refers to Bougainville's
name for Tahiti, Nouvelle cythere; the senior author feels that Bou-
gainville's classic allusion is more appropriate for ‘I'ahiti than it is for
this species.
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Edwardsii Group

Alpheus crassimanus Heller.
For full citation see Banner and Banner (1966a: 181).
LOCALYTIES. Society Islands: 1 specimen from BD 1: 37, BD
12:77.8BD 23:8,BD 24; 2. BD 25: 1, BD 33: &, BD 35.
DISCUSSION. We still entertain doubts that these small speci-
mens, so common and widespread in the central Pacific, are the same
species Heller described from the Red Sea. The only constant differ-
ences are in the total body size and in the sculpturing of the small chela
of the male. It appears that the sculpturing is a growth ditference,
with the small specimens showing no sculpturing on the small chela
whereas specimens 27 mn. long and longer have marked sculpturing,
stmilar to that of the 40 mm. male desceribed by Heller. Tt is most
strange 1f this be true that in the hundreds of specimens available in
the collections from ‘I'ahiti., Hawaii. and other central Pacific Tslands
only those from Yap (Banner 1959: 148) attain sufficient size to show
the characteristically sculptured chela. However, since there are no
other criteria that can be used to separate these forms, we have decided
to leave these specimens under the name of Alpheus crassimmanis,
One other difference among our speciniens 1s noted. In one collee-
tion of 37 specimens (BD 12), 30 have a well-developed spine on the
distal end of the inferior margin of the merus of the third leg, a con-
dition not previously reported. In another group of 77 specimens from
Tahiti (collection data not noted ), 55 have a meral spine. In other
characteristics the specimens appear normal, so this variation does not
appear to be of taxonomic importance.

Alpheus dolerus Banner.
Alpheus dolerus Banner, 1936, Pacific Sci. 10 (3) : 363, hig. 21.
LOCATLUIES, Cook Islands: 2 specimens. Society Islands: 12
specimens from BD 40 1. BD 1404 BD 18 2. BD 20 1. BD 33,

Alpheus pacificus Dana.
Alpheus pactficus Dana, 1852, Acad. Nat. Sci. Philadelphia, Proc.
6:21: 1852; U. S, Iixplor. Tixped. 13 (1) : 534, pl. 34 fig. 5.
Crangon pacifica: Banner, 1953, Pacific Sci. 7 (1): 138, fig. 50
( Neotvpe established).
LOCALITIES. Cook Islands: 43 specimens. Society Islands: 2
specimens from B 8: 17 from Moorea collected by ]. Randall,
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Alpheus strenuus Dana.

Tor full citation and redescription see Banner and Banner (1966 :
181).

LOCALITIES. Cook Tslands: 12 specimens. Society Islands: 2
specimens from B 12; 20 from Moorea. collected by J. Randall.

Alpheus parvirostris Dana.
[for full citation see Banner and Banner (1966a: 183).
LOCALITTIES. Cook Islands: 315 specimens. Society Islands: 4
specimens from BD 4: 2, BD 6: 1, BD 7: 4, BD 8: 6. BD 11 41,
BD 13:37. BD 14: 3. BD 17: 9. BD 19; 13. BD 20: 23, BD 21; 25,
B 22: 39, BD 25 21. BD 26: 24, BD 28; 16, BD 29 18, BD 33:
14, BD 34: 4. BD 36: 5, BD 37,
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