Synalpheus pococki Coutiere

Fig. 24 a-h

Svualpheus neomeris var, pococki Couticre, 1898d, Bull. Soc. Ent. France 189K
(7). 167, tig. 2 [Holothuria Bank, N. W. Australia, Macclesfield Bank.
Arafura Scal.

Syvualpheas pococki De Man, 1911, Siboga Exped. 39a' (2): 234, tig. 32.

Additional Australian Records:

Couticre, 1900, Bull. Mus. Hist. nat.. Paris 6 (8): 411. Albany Passage.
Torres Straits.

Specimens examined: 1, 19 mm female from AM 67 (ncar Darwin).

Diagnosts: Rostrum slender, 3.5 times as long as broad at basc, reaching to
end of first antennular article. Orbital teeth a little shorter with outer margins
straight. inner margins concave. Rostral base with orbitorostral process.

Visible part of first antennular article a little longer than second; third
litde shorter than second. Stylocerite reaching middle of second antennular article.
Squamous portion of scaphoccerite not reduced, reaching near end of antennular
peduncle; lateral tooth longer than peduncle. Carpocerite 4.0 times as long as
broad when viewed from below, slightly longer than antennular peduncie. Inferior
spine of basicerite a little shorter than stylocerite, superior spine  prominent,
acute.

Large chela 2.6 times as long as broad, fingers occupying almost the distal
onc-third, with acute tooth above dactylar articulation. Mcrus three times as long
as broad, supcrodistal margin terminating in an acute tooth. inferior margins
incrmis. Small chela 4.0 tinies as long as broad, fingers 0.38 the total length.
Carpus 0.6 as long as broad. with superodistal margins armed with acute tooth.

Carpal articles of the second leg with a ratio: 10:1:1:1:3 ¢ third article
about as long as broad.

Mecerus of third leg four times as long as broad, bearing two short strong
spines on distal half, but distal margins unarmed. Carpus 0.4 as fong as merus.
distosuperior margin terminating in obtuse projection, distoinferior margin with
spine. Propodus distinctly curved, bearing one spine proximally and one at about
three-quarters Iength along inferior margin; one distal spine. DPuactylus one-fourth
as long as propodus, unguis about onc-cighth as long as entire dactyl; inferior
unguis thicker at base and a little shorter than superior unguis.

Telson 2 times as long as wide. posterolateral angles slightly projecting
and acute.

OPPOSITE

Fig. 24.—Svualpheus pococki Coutiére and Syualplieus iocosta De Man. Svnalpheus pococki:
Il mm maie from AM 67; a, Anterior region, dorsal view: b. ¢, large chela and merus, inner
face; d. small cheliped: ¢, second leg: I, g. third leg and enlarged dactylus: h, telson.
Synalpheus jocosta, Y4 mm male from AM 13: i, j, third leg and dactvlus. 13 mm female from
WM 94 65: k, 1, third leg and dactylus. 13 mm female from WM 290-65: m, third lez
Superior unguis.  In reduction the roughness where Hu unguis was attached no tonger may be
scen. 12 mm female from WM 69-65: n, third leg. cbhoeodoe f hoscale ar g, . 1l scale b,
L. m, n. scale ¢.
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Discussion: The only difference between this species and 8. iocosta e
Muan is the nature of the third leg (see below). Our specimen agrees well with
Coutiere’s original description as well as De Man’s specimen from Indonesia.

Biological notes: Gur specimen was taken from o “growth on a pearl
shell™, and that of De Man's was captured in a dredge at 13 metres. Couticre did
not make any remarks about possible habitats of his specimens, but his specimens
from Albanv Passage were dredged at 10 fathoms.  We suggest that the unique
propodus ol this species may be an adaptation for a special environment, similar
1o the hooked dactylus of the small chela of S. comatularum, and the strange
ungui of the third legs of S. charon ; however, no available data suggests what this
habitat might be.

Australian distribution: Darwin, Aralura Sca and Torres Straits.

General distribution: De Man's specimen from the cast coast of Aru
[<fands in Indonesia is the only record from other than Anstralia,

Synalpheus iocosta
De Man

Fig. 24 i—n

Svnalpheus iocosta De Man, 19094, Tijdschr. ned. dierk. Vereen. 1111 (2): 119
1911 Siboga Exped. 39a' (2): 235, fig. 33.

Specimens examined: | specimen from AM 13; | specimen cach from €S
19,200 21 1, WM 69 05 1. WM 94-65; 1. WM 290-65.

Discussion: As this species is almost exactly the same as S, pococki Cou-
tiere (p. 366) except in the propodus of the third leg we are not offering a sep-
arate description, In the propedi, that of S, pococki is distinetly curved, more
curved than any other synalpheid. and bears but three spines while in this species
it is almost straight and bears 7-8 spines along the inferior margin. We have
pictured the legs from four specimens and show how consistent they are in pro-
portion and armaturce. De Man in his original description of this species. with a
serics of 42 specimens, points out that the dactylus of the third leg is longer.
less heavy und has smaller ungui than in S, pocockd, but that these characteristics
arc variable. Our specimens of the two specics are in excellent agreement with
the original descriptions. One might question the separation of the two species.
but certainly nothing in the present collections nor from those previously reported
would indicate that the separation of the species is other than valid.

Biological notes: This species has only been collected in dredges from
many types of bottoms in water up to 72 fathoms. The three specimens dredged
from Cockburn Sound were found associated with sponges and bryozoans. Our
specimens ranged from 9-12 mm in length.

Australian distribution: From Cape Naturaliste to Carnarvon in Western
Australia and one specimen from the Gull of Carpentaria.

General distribution: This species has not been reported since e Man's
original specimens from the Aru Islands.

368



Synalpheus charon (Heller)

[§9]
i

Fig.

Alphens charon Heller, 1861, Sbr. Akad. Wiss. Wien 44 (1): 272 pl. 3, fig. 21.
22: 1865, Reise Novara Crust. 2 (3): 107. Paulson, 1874, Invest. Red Sca
Crust.. 1: 104, pl. 8, fig. 4.

Svanalpheus charon e Man, 1911, Siboga Exped. 390’ (2): 245, figs. 37. Banner,
1953, Pacif. Sci. 7 (1): 37, fig. 11. Banner & Banner, 1967, Bishop Mus.
Occ. Pap. 23 (12): 262,

Synalpheus charon charon Banner, 1956, Pacif. Sci. 10 (3): 331,
Svnalphens charon obscurns Banner. 1956, Pacif. Sci. 10 (3): 329, fig. 5.
Svaalpheus prolificas Bate, 1888, Challenger Rept, 240 556, pl. 99, tig. 4.
Svaalphens hefleri e Man, 19110 Siboga Exped. 39a' (2): 245 fig. 37.

Additional Australia Records: Patton. 1966, Crustaccana 10 (3): 281, 289,
Willis, 1., Coral Sca and Wistari Reef. Queensland,

Specimeny examined: | specimen from AM 123 [, BAU 33.

Diagnosis: Rostrum  with margins of proximal section usually paralicl.
distal section forming an acute triangle, not reaching to end of visible part of first
antennular article. Crbital teeth acute, a little shorter and much broader at base
than rostrum.  Rostral buse with orbitorostral process.

Antennular peduncles stout, articles subequal. Stylocerite reaching slightly
past middle of second antennular article. Squamous portion of scaphocerite reach-
ing end of antennular peduncle, lateral spine longer, reaching to end of carpocerite
which 1s at Icast hall the length of the third article past that article. Carpocerite
3.5 times as long as broad. Inferior spine of basicerite not quite as long as
stylocerite. superior margin rounded.

Large chela 2.6 times as long as broad, lingers occupying the distal third:
slight protrusion above dactylar articulation. Merus 2.3 times as long as broad:
superodistal margin terminating in acute tooth, distal ends of inferior margins
inermous.  Small chela almost three times as long as wide, finger 0.4 of total
length, Merus 2.3 times as long as broad, superodistal margin terminating in small
acute tooth.

Carpal articles of the second leg with a ratio 10:1.7:1.7:1.7:5. First
article as long as four following; second to fourth article broader than long.

Mecrus of third feg inermis, three times as long as broad. carpus 0.4 as
long as merus with supcrior margin projecting as tooth, inferior bearing heavy
spine.  Propodus 0.8 as long as merus, bearing on its inferior margin 3 -4 short
heavy spines, with a pair distally.  Dactylus stout, ungut about a third of total
length. [Inferior unguis obtuse, only slightly curved, inferior surface with excavate
“pocket”. Superior unguis thin and composed of an acute tip and a lateral flangc
(See Banner, 1956, hg, 5.)
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Telson as usual for Syvaalphens, 2.3 times as long as posterior margin s
broad: distolateral margins not projecting, nor acute. Posterior margin arcuale.
Anterior pair of dorsal spines located in the middle.

Discussion: This species is readily recognized by the dactyli of the thoracie
legs which have the heavy inferior unguis with the pocket-like cavity in the lower
side and the smaller acute upper unguis with the lateral Mange. No other species
of the genus Syaalphens bears a similar dactylus,

The grcat variation in the rostral front has lead to the separation ol one
new species and one new subspecics, S, helleri Be Man and S, charon obscuris
Banner. We placed these in synonymy in 1967 (Bamner & Banner, 1967: 262).
We have figured the rostral front of both of our specimens because they show the
range of variation (hgs 25 a and h). The rostrum in the specimen from AM 123
is of the type with the straight proximal portion which was considered as charac-
teristic ol 8. Jielleri and 8. c¢laron obscuras. The rostrum of the specimen from
BALD 33 is the more typical.

The review of the Hawaiian alpheids ( Banner, 1953) discussed S. profificus
(Bate). known only from a single specimen from “Off Honolule, Sandwich
Islands™. We suggested that if the ungui of the third legs were similar to 5. charon,
then the two species were closely related. However, we remarked that the natare
of the second Jegs and of the stylocerite would be valid characteristics for the
separation of the two species”™. The British Museum (Natural History) alforded
us the opportunity to re-examine the type specimen of Bate's species. None of the
supposed differences between S. proflificus and S, charon are valid. The rostrum
is of the type with paralle! sides proximally ; the styvlocerite reaches the middle of
the second antennular article ; the first carpal article of the sccond Tegs iy only
slightly tonger than the sum of the four following, therelore within the range of
variation; and, most important, the ungui of the dactylh of the third legs have
development characteristic of 8. charon. S, profificus, o species unreported sinee it
wits deseribed in 18880 iy plainly o synonym ol S, cliaron. We have added figures
of Bates™s holotype to our figures ol Australian specimens.

Biological notes: This species appears to live largely, i not entirely, on
fiving coral. It has been commonly collected from heads of Pocillopora meandring
Verrill in association with Alpheus lotrini Guérin, and crabs of the genus Trapezia
{ Banner, 1953: 38). All three crustaceans are orange-red in colour. In Austrulia
it has also been found in Stylophora pistillata (Lsper) and Serictopora sp. (Patlon,
1966). The specimen from BALD 33 was taken from a living Porites sp. In non-
Australian waters. it has been collected from dead coral heads in shallow water
and Bates specimen was dredged frony 33 metres. The Australian specimens arce
small. 10=13 mm in length, but it has been reported up to 22 mm in length,

Awstralian distribution: Heron Island and Wistari Reel in the Capricorn
Group, Rudder Reel, off Port Douglus, and Witlis 1., Coral Sca.

General distribution: This species has been reported from the Red Sea to
Mexico, and from Japan (o the Great Barrier Reef. We have scen specimens in
the American Muscum of Natural History in New York from Fceuador and
Columbia. South America.
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Fig. 25. - Svnalpheus charon (Heller). 13 mm female from AM 123: a. anterior region, dorsal
view: b, ¢, large chela and merus; d, small cheliped: ¢, sccond leg: ), g, third leg and dactylus.
10 mm female from BAU 33: h, anterior region, dorsal view.  Alplicus (- Svaalpheus) prolificiis
Bate. from “Off Honolulu™.  Holotype: 1, anterior region, dorsal view: |, second leg: k. !, third
leg and dactvlus.  a. b, ¢, d, e, I, h,j, k, scalc a: g, I, scale by i, scale ¢.
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Synalpheus gracilirostris De Man

Fig. 26

Svualpheus gracilirostris e Man, 1910b, Tijdschr. ned. dierk. Vereen: 1 (4):
291 1911, Sihoga Exped. 39a! (2): 269, fig. 49.

Specimens examined: V. 11 mm male from BAU 44,

Diagnosis: Rostrum awl-shaped. reaching to middle of sccond antennular
article. Orbital teeth narrow and acute, rcaching to middle of visible part of lirst
antennular article. Rostral base with orbitorostral process.

Visible part of first antennular article [.5 times longer than second,
second and third articles cqual. Sceond antennular article as broad as long. Stylo-
cerite reaching to last quarter of second antennular article. Squamous portion of
scaphocerite narrow, reaching to end of third antennular article, lateral spine
much longer reaching about length of third article past that article.  Carpocerite
4.0 times as long as broad, reaching about half way from end of third article
to end of squame. Basicerite with infertor spine as long as stylocerite, superior
spine acute and prominent.

Farge chela 2.8 times as long as wide with fingers one-third total length,
with acute tooth above dactylar articulation. Merus 2.7 times as long as broad.
supertor margin terminating inoan acute tooth, other margins inermous. Small
chela three times as long as broad, fingers shorter than palm. Carpus cup-shaped,
0.2 a5 Tong us chelas merus similar to that of large chela

Carpal articles of second leg with a ratior 101012105,

Mecrus of third eg five fimes as long as broad. Carpus 0.5 as long as merus,
with superior margin terminating in an obtuse tooth, inferior margin terminating
i a heavy spime. Propodus as long as merus and bearing on inferior margin seven
spines and a pair distally. Dactylus biunguaiculate, superior unguis o littde longer
but equal in thickness at base to inferior unguis.

Telson 2.6 times as long as posterior margin is broad. Posterolateral angles
lightly projecting and acute, about hall as long as outer posterior spine.

Discussion: e Man based his deseription on two specimens. We have one
specimen from Austratia and two from Zamboanga. Philippines; the species has
not otherwise been reported. Our three specimens are similar o cach ether, and
differ from De Man's description in four ways: 1) the inferior spine ol the
basicerite 1s atmost cqual in length o the stylocerite instead of “much shorter
than the stvlocerite™. 2) The superior spine of the basicerite ol our specimen i
prominent and acute while e Man states “upper angle subacute, but not spini-
form™. 3) The anterior margin of the chela terminates in an acute tooth rather
than a “small, rather obtuse tubercle™ 4) The lateral angles of the telson in
our specimens are more produced.

All four characteristics are known to be somewhat variable in the genus,
but in combination, cspecially with the marked difference i the inferior spine
of the bhasicertte, they may indicate a new species. However, with a total of five
specimens known and with variability so common among many species of synal-
pheids, we are deferring the application of a new name.
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Biological notes: De Man's specimens were dredged from 54 metres. but
our three specimens have come from dead coral in waters up to 2 metres deep.
It is a small species with none of the known specimens longer than 11 mm.

Australian distribution: Our specinien came (rom Hayman Island in the
Whitsunday Group, Queensiand.

General distribution: Timor in Indonesia; southern Philippines.®

\\(\L\ﬁ | | mm jc h

Fig. 26, Svaulpheus gracilivosiris De Man. 11 mm male from BAU 440 a, anterior region.
dorsal view: b, ¢, large chela and merus: d, small cheliped; e, sccond leg: f, g, third leg and
enlargement of dactvlus: h. telson. b, ¢, d, . f, scale a: g, scale b oa, h, scale c.
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Synalpheus echinus sp. nov.

Fig. 27
Hoiotvpe: 17 mm female from Trigg Island, near Perth. Western Australia. col-
lected by W, H. Butler. 20/14/61 (WM 92-65).

Paratvpes: 1. 14 mm incomplete female from same location as type: 1. 28 mm
ovigerous {emale from Carnac Is. collected by E. P Hodgkin (WM 51-65) ¢
1o 17 mm male and 1 large mutilated female from Rottnest ks, (WM 12822,
12823): 3 males and 3 females, 1620 mm from Lancelin Is., (BAU 3
and BALU 4) 0 All lacalities are near Perth, Western Australia.

Diagnosis: Rostrum narrow almost 3 times as long as broad at base.
reaching to end of first antennular article. Orbital teeth also slender. but slightly
more than half as long as rostrum : teeth divergent. Rostral base with orbitorostral
Process.

Visibice part of first antennular article 1.7 times as long as second article
sccond and third article of same length. Stylocerite reaching to near middie of
second antennular article. Squamous portion of scaphocerite narrow, as long as
antennular peduncle, outer spine longer than carpocerite. Carpocerite subequal to
anteonular peduncle, 4.0 times as long as broad. Inferior spine ol basicerite as
long as stylocerite, superior spine reaching to level of tips of orbital teeth.

Distal article of third maxilliped bearing on distal two-thirds of supero-
medial face an armature of [0-20 strong but clongate spines with blunt or acute
tips (the spmes with blunt tips may represent longer spines that have been
broken). Tip of article carrying a circlet ol five spines, shorter and heavier than
those of face.

Large chela stout, 2.8 times as long as broad, fingers occupying the distal
third, Margin of palm above dactylar articulation terminating in two rounded
projections, the superior larger. Merus 2.6 times as long as broad, finecrs a little
shorter than palm: fingers with random sctac only; tips of both dactyl and
pollex bearing two low cusps. Merus 2.7 times as long as broad. distosuperior
margin bearing triangular tooth.

Carpal article of sceond leg with a ratio: 10:2.0: 1.5:1.5:4.0, middl2 articles
broader than long.

OPPOSITE

Fig. 27, Svualpheus echinus sp. nov. Hotowype, 17 mm female from WM 92-63: 4. anterior
region, dorsal view:; b, c. large chela and enlargement ol distal section; d, merus large chela;
e, £, small chela, merus and carpus: g, distal article of third maxilliped of holotype, lateral view
(sctac on medial face omitted); h, second leg: i, ), third leg and enfargement of dactyl; k. (elson.
Paratype, 17 mm male from BAU 440 10 anterior region, dorsal view: m, third maxitliped of
specimen from BAU 4 (sctae on medial face omitted). Paratype, 27 mm female from WM
SE-560 o anterior region, dorsal view. 4 mm female from BAU 4: o. anterior region of
carnpace, dorsal view. a, e f, g by LomL ny o, scale az ¢, g, seale b bod. h. QL seale c.
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Merus of third leg 3.7 times as long as broad. incrmous. Carpus 0.4 as
fong as merus. superodistal margin extending as obtuse tooth, inferodistal margin
terminating in strong spine.  Propodus subequal in length to merus, bearing on its
inferior margin five strong spines and o pair distally. Dactylus biunguiculate.
ungui cqually thick at bases, but with superior unguis a little longer than inferior.
Apcx between ungui TV -shaped.

Telson 1.0 times as long as posterior margin is broad: posterolateral
angles acute and projecting. but much shorter than adjacent spine. Dorsal surface
of telson slightly concave along midline.

tuscussion: M Coutiere s groups are to be used. this species would prob-
ably best be placed in the Paulsoni Group.

As far as we can determine this species ditters from all other species of
Syialphens in the armature of the third maxilliped. While most synalpheids have
spines on the tip of the maxillipeds, they have short bristles or long hairs on the
inner face. but this species has spines also on the inner face. Unfortunately, the
muxillipeds are usually not mentioned in specific descriptions, so we cannot state
conclusively that this is a unique characteristic in the genus. Certainly no condition
like this was reported by Couticre in his thesis (18990 171) or in any species
deseription that we have scen: morcover, we have examined all those species in
our collections and in the collections of the Smithsoman Institution and found
no parallel development. The species has two other characteristies which, while
not unigue, are rare cnough to be noteworthy: the narrowness of the rostrum,
and the shortness of the carpocerite. The plate iliustrates some of the differences
we have noted in the development of the rostral front.

The specific name is from the Greek ecliinos and refers to the spines on the
muaxillipeds. The holotype and four paratypes will be deposited at the Western
Australian Muscum.  Six paratypes will be placed at the Australian Muscum.

Biological notes: There are no notes in the collection which indicate any
unique habitat; all came from coral heads from 3 metres or less deep : the specimen
from Carnac Island came from “reet platform™.  The specimens range from
17-28 mm.

Aunstralian distribution: All specimens in the collection came from near
Perth. Western Australia.
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Synalpheus tumidomanus (Paulson)

Alpheus tumidomanus Paulson, 1875, Invest. Crust. Red Sea (1): 101, pl. 13,
fig. 2.

Svunalpheus tumidomanus Coutiere, 1905a, Fauna and Geog, Mald. and laccad.
2 (4): 876, pl. 73, fie. 14 1909, Proc. U.S. natn. Mus. 36: 24, fig. 5.
Banner & Banner, 1968, Micronesica 4 (2): 275.

Svualpheus romidomanies exilimanus Couticre, 1909, Proc. U.S. natn, Mus. 36: 10
[note: the combination was proposed by Coutiere without cxplanation. and
the name “exilimanius Paulson™ cvidently was substituted in crror for Paul-
son’s gracilimanus, 1875: 102].

Svunalpheas hululensis Couticre, 1908a. Bull. Soc. Philomath., Paris 11 (5): 202,

Svaalpheus hudulensis hidulensis Crosnier & Forest, 1966, Rés. Sci. Camp. Calypso
27 (19): 297 fig. 30.

Svnalpheus mac-cullochi Couticre, 1908a, Bull. Soc. Philomath., Paris IX. 11 (5):
203. Hale, 1927b, Trans. R. Soc. S. Aust, 51: 308.

Synalphens theophane 3¢ Man, 1911, Siboga bixped. 39a' (2): 261, pl. 100 fig.
44,

Svaalpheus anisocheir Stebbing, 1915, Ann. S. Afr. Mus. 150 86, pl. 23, Barnard,
1950, Ann. S, Afr. Mus, 38: 736, figs 139 a-d.

Synalpheus juponicus Yokoya, 1936, Jap. 1. Zool. 7: 133, fig. 3.

Nec. Synalphens tumidomanus Kubo, 1940a. 1. Imp. Fish. Inst.. Tokyo 34 (1)
90, text fig. T 12 ¢S, hastilicrassus Coulicre ).

Nec Synalphens anisocheir Fourmanoir, 1958, Naturaliste malgiache 10 (1-2):
L6, fig. 4 (identity unknown).

Additional Australian Records: McNeill, 1968, Gt Barrier Reef Exped. Sci. Rep,
7 (1y: 17, Low lsles.

Specimens exammined: 3 specimens from AC 29 1, AC 30: 2. AC 35,
4,AM T L AM 16 [, AML 314 AM 35 10 AM 60 1AM 657 ARM T5,
IAM 10T 20 AM 115 6, AM {220 1. AM 131; 2, AM [58: 2. AM IR7.
40 AM 189 20 AM 2100 2, AM 220: 2. AM 251, |, AM 253; . AM 255;
I.AM 256 1, AM 264 2. AM 273. 1. AM 305: 2. AM 396: 1, AME 4495
14, AM P 858: 2, AM P 2149 |. AM P 3950: 2, AM P 4837, 1, AM P 4863
2AM P S491: 10 AM P 6308 [ AM P 6353 [ AM P 6488: 3, AM P 06527
I.AM P 6825: 6. AM P ¥266; 2. AM P 8701; 2. AM P 8970 |. AM P 9072
2, AM P ITIST 1. AM P HI272: 30 AM P I3562; 3, AM P 13565 3, AM P
13582 6, SMC 805: 17, VM 33: 17, VM 35; 1, WM 47 65; |, WM 52 65
3,76 65 3, WM 99-65; 2, WM 105-05. 3. WM [12-65. 2, WM 117-65:
I, WM 125 65; 4, WM 141 65. 1, WM 155-65; 3. WM 164-65: []. WM
[75-65: 2. WM 177-65. 8, WM I81-65: 2. WM 240-65; 4, WM 268 65;
1LWM 297 65: 1. WM 173 60.

377



‘1921 Sunoal
-oad 21noe 03 2(Sur 1YSU B sow R wod

0S¢
“FULMO1]0) INOJ JO WNS UBLYY 1a5UO|
APNYSS 01 121I0YS A[IYSIS WOd) dd00e 1801
TeLC
Y1001 ANk 01 UoIsNI0ld Ou wWwolq
0-¢-E-C
1001 21n0€ Funodfoad 01 papuno.d Woldq
PUOIIS
JPPIU 01 1S4y YITUa[ SYLINO-321) Wol4
090t
Ayl JO IBUD| aunud g sassedung
Pyl
uByl Ja5u0p APYSHS 01 a2u0oys spysIs
‘PAIYI JO pud 0] aseq
PUODIS JO PUd IBIU O) I[PPLA

ﬂm:u__

foal

0010w

101

Lo

w

TPUOIAS IDEND-2U0 0} 1814 JRY-dU0 WOl

BEHSTY PUNOIE WO) SUdWInads /g

‘Funoaload
AOYSIS SJuo dfur oy
8Ot
BUIMO[[0]
anoy JOo o wns  uvyl 42
-FUOp 4SS 01 A9)Hoys
AIYSBIS Wody apdae sty

Tt Ot
1001 1Nnde
01 uoisnnosd ou  woiq

8
Funoaf

-0ad A[IYSIS TQ[FuUR IOV
‘1844 pud

wr:,_:»d.uv.;_l—.

Yy

-C

01 y15ug)

. 0-9-5-+
TPAIYY JO YISUI[ JIRYy-2U0
01 }IN0J-2U0 Aq sassedung
Iy Uyl 103UQ]
A[IYBHS 01 J1210ysS S[3Y3IS
PAIYY JO ISUQ|

SYULINO-02141 01 aseg
TPUODAS
JO pua ieau 01 JPPIN

YIFU R0 01 ¢ oy
TPUOIIS 1INOY
1S4 SUINOJ-2314 |

-JU0 Ol

LO.1Vg suens
S2LI0 | wody suawads ¢

sautds juanelpe jo
PEUdp JIRy y1ad1 ipnsuy

polels 10N

BUINO({0) N0
JOUWINS UBYl 2BUO| 1Sdig

papunod “fuol S

(or1epd wouyy £-C

2N28 “LIoYS

(are[d wouy 1eapd 10N)
(2a1ed wody) T-¢

Pl jo puy

paigi Jo pu4

(218[d WO puodds Jo puyg

pu02as jO 2[PPIA

(s2unFiy
pue uonduosap s uosmey
WOLY) STUDOPIU °§

UOS|D] J0 S3[SUB [B1D1B]0.121S0d

3] pAny Jo snuaw Jo oned yipearq (dua’
FULWO|[0)
5 01 22dILe sy Jo onul sndied 53| puoosg

BiOUD BWS Jo onu

afde| supdep saoge vosiaiodd Jo adnieN
vjayd a51e] Jo onel ipralq (isua’|
MN122sRQ 100t Jotading
RRIBIR
IR[NUUAIUE O ALISISEQ 100] JOLIdJUL "ITUdT
EOVILAR)
paaaly) duadodiea jo oner yipraiq Yisud]
S9N deuudue 01 23uadodasd Tylsus ]
“Sa[anIe aenu
-UDIUE O DJLIID0YGEIS Jo dulds [Bid1R] "(15UT
SJ31E ARjNUUdIUR 0) dwenbs (15udT]
S3[D1148 IB|NUUAIUER 01 31430 KIS "YIFUdT]

WNJISOL O 122} R11IQ40 "(ifuaT

ST JTNUUIILE O WNISOd .rﬁmﬁu]ﬁ

dUsLdLRIEY D

(HOSPIDG Y SNURWIOPILUNT SNayd[RUSS &7 s o1nLID, |

< apying

378



Diagnosis: Table V sets forth the major diagnostic characters of S. tumi-
domanus with three exceptions: 1. The rostral base has an orbitorostral process.
2. The meri of the farge and small chela are characterized by an acute tooth on
the distosuperior margin. 3. The biunguiculate dactyli of the third legs have the
superior unguis a little longer and thicker at the base than the inferior, and the
notch between the ungui is “V7-shaped, almost acute.

Discussion: The long and rather confused application of names to speci-
mens of this species or species complex had been discussed originally by Couticre
in several papers (1899, 1905, 1909), reviewed by De Man (1911), Holthuis
(1952), Crosnier and Forest (1966), Banner & Banner (1968) and Miya
(1972). The problem appears to resolve itself at this time to the consideration
of the appropriate name for, and cxtent of variation in populations of, three
possibly separate species found in three separate faunal realms: The Indo-Pacific,
the tropical eastern Atlantic, and the tropical and subtropical castern Pacific.
Holthuis has discussed the castern Pacific form and has applied the name 8.
spinifrons (H. Milne-Edwards) to the species that Coutiere had once lumped
under the name S. tumidomanus and later named S, latastei. Holthuts did not
discuss §. lockingioni which may be related. Crosnicr and Forest, considering the
tropical Atlantic specimens, established two subspecies of S. hulnlensis Couticre
and established a lectotype for the parent specics from Coutiere’s Maldive and
Laccadive specimens. We, working with twenty-two specimens from the Marshall
Islands and other central Pacific collections, pointed out the wide range of variation
in characteristics previously considered to be of worth for specific identification
and placed S. furdulensiy and S, theophane De Man in synonymy under S. famido-
manns (Banner & Banner, 1968: 275).

Because of the difficulties that have been found in this group of nominal
species, we have decided to use this large Australian collection to determine if our
conclusions from the Marshall Islands were correct. We have augmented the study
with a collection of twenty specimens from the Red Sea, Paulson’s type locality.
However, as we have no specimens from either the Atlantic or eastern Pacific,
we do net extend our conclusions to the species complexes of these other realms.

In our 1968 paper. we reported on the variation in six characteristics.
Here we have considered 15 characteristics and selected nine specimens cach from
New South Walces, northern Australia, West Australia and southern Australia.
The nine specimens from northern Australia were taken from a single collection
from the Torres Straits to determine variation within a limited population; the
others were to determine i there were cnough  differences in geographically
scparated populations to warrant their consideration as subspecies. The results
arg given in Table V.

The specimens from the Red Sea conformed well to Paulson’s description
in all points and did not show variation as great as did the specimens from
Australia. Most had a strong superior tooth on the basicerite above the dactylar
articulation of the large chela, and relatively strong posterolateral tecth on the
telson. Howcever, in this small collection variation was noted—for example, the
posterolateral tecth on the telson varied from as long as Paulson depicted to as
short as the longest from Australia. Thus, we believe that the population in the
Red Sca shows the potential of variation we are reporting, but the variation is more
muted.
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T'hese results confirm our carlier opinion that the species is very variable.
and that S, haludensis is o synonvm of S, tumidomanus.  The variation casily
encompasses the lectotype established for S udulensis hidulensis by Crosnier and
Forest. We will leave to those authors the deciston on the best way to treat their
two Atlantic subspecics, whether they should be continued as subspecies of S
tumidomanus or raised to specific rank. (We regret we were unable to refer to
the important paper of Crosnier and Forest in our 1968 study, for we received
our capy of their work when our paper was at the publisher in Japan.)

Two other nominal species should be considered. The first was described
as Svualpheus maccullochi by Couticre from the coast of S, W. Australia™. This
species was distinguished from S, paalsoni Nobili by having cggs of greater volume
and from S, rmidomanus by the lack of strong tooth on the basicerite and the
fack of teeth on the posterolateral angles of the telson. Through the courtesy
of Mme. Laurent of the Mus¢um National d’Histoire Naturelle in Paris we were
able o examine seventeen spectmens from Australia that Couticre had identified
as S.omaccnllochi; six came from the type locality. five came from Nelson™s Bayv,
and six came from an unspecified arca in South Australia. We have also examined
six female specimens Joaned to us by the South Australian Muscum that Hale
(1927b: 308) had reported as this species from Kangarco Island, South Aus-
tradic. All specimiens fell within the range of variation we have discussed for S,
imidomanus and the species has been placed in synonymy to S, remidomeanis
We should also note that the use of cpg size is not a good criterien for species
separation, for as Brooks and Herrick (1891: 377) first noted, poecilogony exists
m the Alpheidac, and as we point out (1968: 277) the cegs grow both larger
and more clongate as the embyro matures. We observed this difference in both
Coutiere’s specimens and in Hale's; in the latter of the five ovigerous females.
two specimens had conspicuously lTarger cegs and in those eggs the eyespots were
large and dark.

The other species is S, anisocheir Stebbing (1915: 86) from South Africa.
Barnard (1950: 736) suggested that it was closely related to S, halulensis. We
could find no characicristics in the descriptions or figures that would separate this
species from the range of variation that we had found for S. fumidomeanus, The
two characteristics somewhat emphasized by Stebbing (he compared his species
to no other) were the disproportionate sizes of the large and small chelae and
the proportions of the articles of the second leg. These cannot be used to dis
tinguish his form trom 8. twmidomanus. Barnard (1950: 736) described and
drew the orbitorostral process “Rostrum with ventral prolongation (fig. 139¢)”
as u specific characteristic: we have compared his description to the process in
our specimens and found them to be similar, if not identical (Banner & Banner.
In preparation ).

On the basis of the figures given by Fourmanoir of specimens he identilicd
as Sooanisocheir, we cannot determine the species he was studying, but the form
of the orbital teeth and chela indicate it may be in the genus Alpheus which
precludes the possibility that it is S, nonidomanis.

OPPOSITE

Fig, 28 Svanalpheus tamidomanns (Paulson).  Vanaton in specimens from Ausiralia. a, b o,
anterior region of carapace: d. e 1L g, by targe chelae (d and ¢ same specimen): i, smuldl cheliped
Josecond Teg: K, Lothird leg and dactylus; n, m, oo p,telsons, a, boeydoe Fogl heis gk, m, o
oo scale as LLop., scale b
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Upon studying specimens of S. tirnidomarnus in Japan, Miya (19720 65)
reached the conclusion that S. japonicus was also a synonym; he further accepts
the variation we had deseribed in 1968 as applying o the Japanese specimens.

Biological notes: Our specimens have been collected from the intertidal
zone to waters up to slightly over 81 fathoms deep, from the heads of dead coral
and from sponges. Our specimens ranged in size from [0-25 mm.

Australian distribution: S, tumidomanuy has been found off all shores of
Australia and at Norfolk Island and T.ord Howe Island. Tasman Sca.

General distribution: In the Indo-Pacific the species is known (under
various names) from South Africa: Red Sca; Persian Gulf; Ceylon: Maldive
Archipelago: Singapore: Thailand: Indonesia; Philippines®™; Japan and across
the central Pacilic to the Phocnix Archipelago. It has also been found on the
Mediterrancan coast of Isracl. Whether it or closely related «pecies oceur in the
Atlantic and eastern Pacific remiains to be determined.
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Synalpheuns paraneomeris Couticre

Fig. 29
Sviialpheus paraneomeris Coutiere, 1905a, Fauna and Geog. Mald. and Laccad.
2 (4): 872, pl. 71, fig. 7. Banner, 1953, Pacif. Sci. 7 (1): 40, fig. 13.
14 1956, Pacif. Sci. 10 (3): 331, fig. 6.

Svnalplieus parancomeris halmaherensis 3¢ Man, 1909a, Tijdschr. ned. dierk.
Vercen I (2): 122,

Svaalpheus parancomeris praedabundus De Man, 1909a, Tijdschr. ned. dierk.
Vercen 11 (2): 123,

Svaalpheus paraneomeris prolatus De Man, 1911, Siboga Fxped. 392 (2): 241
i¢f. Banncr 1953: 43].

Svnalpheus paraneomeris prasalini Couticre, 1921, Trans. Linn. Soc. Lond. 11.
17 (4): 415, pl. 61, fig. 6.

Svialpheus paraneomeris seychellensis Couticre, 1921, Trans. Linn. Soc. Lond.
H, 17 (4): 415, pl. 61, fig. 7.

Svnalpheus townsendi Couticre, 1909, Proc. U. S. natn. Mus. 36 (1659): 32
[partim ¢f. Banncr, 1953: 44].

Specimens examined: 2 specimens from AM 214 4, AM 326 10, BAU
105 3, BAU 1. 3, BAU [5: 3, BAU 16; 3, BAU 21: 1, BAU 29. 2, BAU
305 2, BAU 31:. 5, BAU 32. 3, BAU 33, 1, BAU 34 3, BAU 47, 2, BAU
4810, BAU 55 2. BAU 572, BAU 58,

Diagnosis: Rostrum narrow and acute, reaching o near end of first
antennular article. Orbital hoods trianguiar, acute to subacute, variable in length
but not reaching beyond end of rostrum. Rostral base with orbitorostral process.

Sccond and third antennular article cqual, slightly longer than broad:
visible part of first article slightly longer. Stylocerite reaching from ncar base to
near end of second antennular article. Lateral tooth of scaphocerite variable,
fonger than antennular peduncle; squamous portion variable in breadth and length.
rcaching to or beyond middle of third antennular article. Carpocerite usually
5.0 times as long as broad, reaching beyond end of third antennular article.
Inferior spine of basicerite a little shorter than stylocerite, supcrior margin not
produced.

Large chela subeylindrical, 2.6 times as long as broad, fingers occupying
distal 0.3, Supcrodistal margin of palm at most slightly produced. Merus 3.0
times as long as broad. superior margin often produced into a small acute tooth.
Small chela three times as long as broad, fingers shorter than palm, dactylus not
broadened. Merus similar to that for large chela.

Carpal article of second legs with ratio: 10:1:1:1:3.

Mcrus of third lcgs four times as long as broad, unarmed. Carpus 0.4
as long as merus, distosuperior margin projected as tooth. inferodistal margin
bearing spine. Propodus almost equal to merus, bearing 4-5 slender spines on
inferior margin and two distally. Dactylus biunguiculate, with inferior tooth usually
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a little shorter and broader at base than superior unguis. Bactylus often slightly
expanded with inferior margin convex proximal to inferior unguis, as if it were
a vestige of u third unguis.

Telson 2.2 times as fong as posterior margin is broad, posterolateral margin
forms right angles or slight rounded projections, inner pair of posterolateral spines
long and slender, over twice length of outer pair. Spinules on upper surface small
and lving posterior to middle.

Discussion: Although Couti¢re in his original description remarked on the
variation in some of the characteristics. he described two addittonal varictics and
3¢ Man deseribed three varietics of the species. All were described on the basis
of but few specimens. The junior author, first with 100 specimens from Hawaii
(1953) and later with 90 spccimens from the Martanas (1956) pointed out the
wide range of variation found within the populations of this species and discarded
the varietal names as they appeared to be merely designations of individuals within
the normal span of variation. Collections studied later made no changes in this
assessment. In his carliest paper, the junior author also reported that the single
broken specimen that Coutiere had reported from Hawati as 8. townsendi. an
Atlantic species, appeared to be S. paraneomeris.

The Australian specimens also show similar variability in proportions and
have several not previously remarked upon. Thus, some from Australia have a
slight rounded projection above the dactylar articulation on the large chela, a
characteristic not reported from Hawaii or the Marianas. Two characteristics.
variable in other populations, appear to be more fixed in the Australian specimens:
first. the superior margin of the meri of the large and small chelac always projected
as a small acute tooth in the Australian specimens. but only occasionally did so
in the Hawaiian specimens; sccond, the inner pair of spinules of the posterior
margin of the telson was consistently much longer than the outer pair in the
Australian specimens, while in other collections studied the inner pair at times
was only slightly longer than the outer pair.

Miya (1972: 54) pointed out that in the Japanese specimens ol 8. para-
neomeris the posterolateral corners of the telson were spiniform; a characteristic
wy have not observed in our collections. Further, his specimens do not appear
to have the inferior margin of the dactylus of the third legs slightly convex proximal
to the inferior unguis.  Perhaps this may indicate a  geographically isolated
subspecics.

Biological notes: All the Australian specimens were taken from dead coral
heads in water up to 15 ft. cxeept for two specimens that were taken by
trawl at 11 fathoms. The deepest record for the species was the one identified by
Couticre as S. townsendi, taken by trawl in Hawaii at 69 fathoms; however, as it
was without major thoracic appendages, its identification was not certain.,

Banner reported (1953: 41) “Colour typically olive brown to grey, but
those living in heads of Pocillipora meundring reddish™. Yaldwyn in ficld notes
(AM 326) stated “Body and appendages greenish, transparent with scattering of
small red chromatophores.  Eyes black; tips of fingers green and cggs green’™.
Our specimens ranged from 7-{5 mm in length, most specimens being around
10 mm.
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Australian distribution:  All Australian  specimens were  collected  from
north castern Australia and the Great Barrier Reef from ncar Cairns southward
to off Cape Moreton, ncar Brishane.

General distribution: Maldive Archipelago: Indonesia; Japan: Philip-
pines® ;. Mariana ; Caroling; Marshall; Gilbert:; Fiji: Samoa:; Linc and Hawaiian
Islands. The species was not found in our Malayo-Thai collections.

ptmm g
4 tmm b

Fig. 29, Svaulpheas parancomeris Coutiere. 10 mm female from BALT 550 o, anterior region.
dorsal view:; b, farge cheliped: ¢, small cheliped: d, second leg: ¢, [ third leg and ceonlarged
dactylus: g, telson. b, ¢, d, e scale ar al I, g scale b,






APPENDIX
Alpheids Associated with Crinoids

A number of species of alpheids, mostly synalpheids of the Comatularum
group, arc known to live upon the comatulid crinoids or feather stars. Some
appcar to be obligate symbionts; others appear to prefer the symbiotic association
but may live freely; some appear to be on the crinoids by a matter of chance.
As we have remarked in the Introduction (p. 277) we suspect that collection data
may not show the true association, for the shrimp may be dislodged from the
crinoid in the collecting, particularly in the hauling of a dredge. In some cases
the collector may have even separated the shrimp from the host without noting the
association in his locality notes,

The following Australian species are known to be associated with crinoids
(for synonymy, sec main text):

Athanas indicus (Coutiére)
Svnalpheus comatularmnm (Haswell)
Syunalpheus stimpsoni (De Man)
Svnalpheus carindtus (De Man)

Svhalpheus demani Borradaile

In addition the Australian 8. fropidodactylus which is morphologically
closcly associated with the first three specics of Syralpheus may also be associated
with crinoids, for the only two specimens known were collected by dredging and
may have been dislodged from a crinoid in the process. Of the non-Australian
members of the specialized Comatularum group, S. odontophorus was reported
originally by De Man (1911: 208) from Indonesia and later by Miya (1972: 51)
from Japan in dredge hauls without any indication of symbiotic associations:
however we have specimens yet unrcported, from the South China Sea which
came from crinoids. Thus in the Comatularum groun of Couticre, five of the six
presently recognized specics are definitely, or may be, associated with crinoids.
The sixth species of the group, S. albatrossi Coutiere, probably is not in such an
association for it is known only from the Hawaiian Archipelago where shallow-
water c¢rinoids do not occur.

Of the two specics reported from crinoids not in the Comatularum group,
Athanas indicus (Coutiere) and Svaalphens demani, little can be said.  Athanas
indicuy is normally associated with echinoids (sce Part I p. 329), but a specimen
collected from Swains Reefs (AM 392) was reported to be taken from a crinoid.
Svuaipheus demani in Australian waters 1s known only from dredge hauls, but we
{Banner & Banncr 1968: 274) have reported it from crinoids in the Marshall
[slands. Miya (1972: 62) has recorded that all of his Japuncse specimens “were
living in association with Comanthing schlegeli (Carpenter)™.
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It should be noted that Johnson (1962a: 49) lists Athanas jedanensis De
Mun. Svaaipheuns acanthirelsonis Couticre, Svnalpheus quadrispinosus 13¢ Man.,
and Alpheus paralcyone Coutiere as occurring in ““crinoid grounds™ and he sug-
gests they may be symbionts upon the echinoderms; these species have not clse-
where been so reported. Finally a specimen of Alphens edwardsi { Audouin) was
reported by C. Smalley (CS 31) as being upon a crinoid in Western Australia:
we have not considered it here because obviously this is not the normal habitat
for this well-known and often-collected specices.

A number of authors have remarked on the association of the shrimp
with the crinoids, most cspecially Potts (1915a. b) working in Torres Straits.
and A, H. Clark (1921) who not only reviewed all previous reports, but also
added his own personal observations. Most of the observations were limited to
S. stimpsoni (named by Pouts S, brucei) and 8. comatularum. According to
Clark the shrimp are “semiparasitic commensals™ which have “to a greater or less
extent adopted the sucking up of food particles from the strecams flowing down
the ambulacral grooves of the crinoids to the mouth.”™ Potts pointed out that
the shrimp are afforded protection from predators by the crinoid which folds
its arms over the disc—and the shrimp—when disturbed. Clark stated that the
most heavily infested family of the crinoids arc the large and shallow water
comastreids of the Indo-Pacific. which, unlike many other lamilies of crinoids, lack
plates and spines to cover the ambulacral grooves and thus protect their food
supply.

While Potts was primarily concerned with color patterns, he had other
observations on the biology of the shrimp (1915a): They live as mated pairs.
normally on the disc facing towards the mouth. When disturbed they take refuge
on the underside of the arms. They resist displacement by digeine into the flesh
of the host with the hook-shaped dactylus of the small chela of 8. comatulariam
and by the sharp, curved biunguiculate dactyli of the third to fifth thoracic legs
of S sumpsoni. When displaced, they will attempt to return immediately to their
host, but if it 13 not available, they will shun lisht and approach any other objects,
whether living subjects or not. If a group of them are kept in a glass dish, all will
cling together. Potts also remarked on zonstion in the Torres Straits, with S,
Stimpsoni occupying the upper zone in the reel and S. comatudarum being dominant
below 5 fathoms. (We have records of the latter species being collected intertidally.)

Potts pointed out that both specics inhabit two species of crinoids, Coman-
thus timorensis and Comatula purpurea: the former crinoid species is extremely
variable in color. ranging from pale green through banded to a dark ercen: the
latter species is red. Potts observed that the shrimp had bright red and dark purple.
almost black, chromatophores, and that (presumably by contraction of the chroma-
taphores) the shrimp could become almost transparent. In almost all cases the
color of the shrimp on any individual crinoid was adjusted to blend completely
with the color of the host, usually in the form of pigmented longitudinal stripes
against the transparent, or white, background. In a few cases he observed con-
trasting coloration which he interpreted to be that of a new arrival from a crinoid
of a diiferent color. He remarked that in his preservative mixture of formalin and
glyceriie, the purple pigment dissolved, but the red color remained fixed in the
specimezns. Clark gave other similar examples of protective coloration.

388



Key to the species of alpheids known to live on or or suspected of living on crinoids

6. (3)

Note:

as symbionts

Eves dorsally and laterally exposed  ........ Athanas indicus (pt. |, p. 327)
Eves covered by orbital hoods. ... .................. (Svaalpheus)
Dactylus of third leg biunguiculate; without orbitorostral process. . . . 3

Dactylus of third leg triunguiculate: with orbitorostral process......
............................................... S. demani (p. 324)

Distoinferior margin of third leg with tooth ... ... ... .. ... 4

Distoinferior margin of third leg inermous .......... ... ... ... ... 6

.......................................... S. comatularum (p. 289)

Dactylus of small chela straight ... ... ... .. ... ... ... ... 5

Fixed finger of large chela bearing strong, flat tooth on medial side. . ..
............................................ S. odontophorus

Fixed finger of large chela with medial edge rounded, not projecting. .
.............................................. S. stimpsoni (p. 292)

Rostral carina strong and continued almost to posterior end of carapace
.............................................. S. carinatus (p. 283)

Rostral carina slight and terminating anterior to eyes ..............
......................................... S. tropidodactylus (p. 286)

We recently were loaned a specimen of Svnalpheus from a crinowd collected
near Lizard Istand, Queensland that is apparently new. We plan te describe
it in Part 111 of this study.
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