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SUMMARY

This is the sccond section of a projected tripartite study on the shrimp
of the family in Australian waters; the first section (Banner & Banner, 1973),
dealt with the lower gencra, and contained also keys to the genera and locality
lists for the cntire collection; the third section will be confined to the genera
Alpheus, Metalpheus and Batellu, with notes on the related family Ogyrididac in
Australian waters, and will also contain the bibliography for the scries.

This study of the genus Synalpheus is based upon 1,437 separate specimens
on loan from various Australian muscums and other institutions and our personal
collections. This section discusses the following species, with those which are new
species or subspecics and those which are new records to Australian waters being
marked by an asterisk.

*Synalpheus carinatus (De Man)
*Svnalpheus tropidodactylus sp. nov.
Svaalpheus comatilarum  (Haswell)
Svnalpheus stimpsoni (De Man)
*Svnalpheus quadriarticulatus sp. nov.
*Svaalpheus pescadorensis Couticre
*Synalpheus sciro sp. nov.
*Svnalphens bitubercnlats De Man
*Svnalpheus harpagatrus sp. nov.
=Svanalpheus theano De Man
Svunalpheus neptuntus neptunuy (Dana) [subspecies designated]
*Svaalpheus neptunus germanis subsp. nov.
*Synalpheus demani Borradaile
*Svnulpheus nilundensis Coutiere
G 589371
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“Svualpheus heroni Couticre
Svnalpheus fossor (Paulson)
Svaalphens haddoni Couticre
Svnalpheus coutierei Banner
*Svaalpheus bispinosus De Man
*Svaalpheus ancistrorhvnchus BDe Man
=Svaalpheus lophodactylus Coutiere
*Svinalpseus hastilicrassus Couticre
Svnalpheus neomeris (De Man)
*Svanalpheus streptodactylus Coutiére
Svaalpheus pococki Coutiere
*Svaalphens iocosta De Man
Svaalphens charon (Heller)
=Svoalpheus gracilirostris De Man
*Synalphens echinus sp. nov.
Svaalpheus tumidomanus (Paulson)
*Svaalpheus parancomeris Couticre

We have placed the following species and  subspecies in synonymy:

S.stimpsoni (De Man) synonyms:

S. amboinae (Zehniner) o S, brucei Pouts; S, striatuy Kubo.
S. fossor (Paulson) synonyms:

A, sp. variatas De Man; S, bakeri Couticre ; §. bakeri stormi 3¢ Man.
S. hastilicrassus Coutiére synonyms:

S acanthitelsonis Coutiere; S. hastilicrassus acanthitelsoniformis De Man
S.oneomeris (12e Man) synonym:

S. eravieri Couticre
S. streptodactylus Couticre synonym:

S, streptodacyilus hadrungus Banner & Banner

S. charon (Heller) synonym:

S. prolificus (Bate)
S, tmidomanus {Paulson) synonynt:

S. maccnllochi Coutiére: 8. anisocheir Stebbing

Fourteen nominal species and subspecies have been reported from Austra-

lian waters; of these, we have been able to confirm {2, but we have placed 3 of
the 12 in synonymy. Of the remaining two, one, S. haddoeni Couticre, we have
carricd on our lists although it is not represented in the present collections; the

other. S. latastei Couticre (1909). we could not conlirm and, as it was listed with
doubts by the original author. we suggest that the listing was in error.
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INTRODUCTION

In this sccond section of our projected tripartite study we are confining
ourselves to the genus Synalpheus. The reader is referred to the initial publication
{Banner & Banner, [973: 294) for a statement of our aims, the adequacy of our
sampling, general notes of biology, distribution and ccology of alphceids, the keys
to the genera, and for the collection data which is listed in this section under the
alphanumerical code. As in Part | (page 306) measurements in millimetres given
for the size or length of specimens are always the total length from rostrum to
tip of telson unless carapace fength is specified. In the third section we plan to
publish on the two closely related gencra. Alpheus and Metalphens, discuss Batellu
and give notes on the related family Ogyrididae. 'The last section will contain the
full bibliography for the three sections and data on additional collections.

We did not remark in Part 1 that we are studying several other collections
concurrently with the study of the Australian species, The most important of these
collections come from the Philippines. Indian QGccan and Red Sea; while we plan
to publish upon them separately in the form of regional annotated checklists,
we have used them where desirable to broaden the basis of our systematic
considerations. Wc¢ have also referred to specimens in these collections under our
section on “General Distribution”. These unpublished records we have marked
with an asterisk.

Support and acknowledgments:

Cur support and acknowledgments of aid are the same as those listed in
Part 1, and again we wish to exoress our deep thanks to those individuals and
institutions who have been so helpful to us in this protracted study. We must
repeat our acknowledgment of the financial support from the U.S. National Science
Foundation through grants GB3809, GB6386 and GB25020.

Genus SYNALPHEUS
Synalpheus Bate, 1888, Challenger Rept. Zool. 24:572*

Type species: Svaalpheus falcarus Bate, 1888 (= Alpheus comatularim Haswell,
1882)

Definition: Rostrum and orbital hoods always develoned, orbital haods
completely enclosing eyes frem dorsal and anterior aspects. Orbitorostral process
usually well developed and protruding ventrally to low ocular beak ; both processes
lacking in seme specics. Pterygrostomial angle produced, usually subacute and
rcunded.

Antennules with basal articles heavy, stylocerite with lateral spine well
developed, flagellum with weak bifurcation.  Scaphocerite with squamous portion
always shorter than lateral spine, and rudimentary in some species. Basicerite
yearing one or more Leeth,

Mandibles at times with pars incisiva reduced. lLast article of third
maxillipcd bearing cither setac or spines at tio.

“ While Bate established the genus, it was not given its presently aceepled definition until
Coutiere published his monogranh in 1899; it was also at this time that most species previously
assigned 10 Alnhens were included (for a full discussion see De Man. 1911: 185).
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Large chela massive, carried extended, ovoid and without sculpture; dactylus
short and olmost always with cylindrical process fitting into chamber at base of
poliex; carpus cyathiform. Small chella markedly smaller than large, simple, with
fingers wsually unarmed and fitting exactly, carpus {requently clongate.

Sccond perciopods with carpus usually of five articles, in a few species
of four articles. Following legs short and compressed, dactyli with two or three
ungi.

b:ndopod of second pleopods of male lacking in the appendix masculina.

Sixth abdominal scgment without articulated pleura. Uropods normal in
mosl species, but lacking articulation in outer uropod in some. Telson lacking anal
tubercles and posterior margin convex to straight. Caudal fan carrying exceedingly
large spines on some species.

Branchial formula: 5 pleurobranchs, | arthrobranch, 2 cpipodites: no
mastigobranchs or sctobranchs.

[iscussion

Sepuiadion of Synalpheus [rom Alpheus

This genus is most closely related to the genus Alpheus, and to one
unaccustomed to the appearance of members of both gencra the assignment of the
species between the two may present diflicultics. The most certain criteria for
the separation of the genera are the produced pierygostomial angle on  the
carapace in Svialpheus (sce fig. 3:1) and the branchial formulae which lacks six
of the epipodites found in Alpheus. With the diversity of characteristics found in
both large genera, no other single characteristic can be completely relied upon.
However, if the exeeptions are kept in mind, the following tabulation may be of
value:

Svualphens Alpheus
Rostrum and Always developed, seldom with crests  Of varying development often without
orbital teeth or ridges orbital teeth, often with a rostral
crest
Farge chela Always ovoid in section, never with  Scldom ovoid in section, usually with a
sculpturing combination of compression. twist-
ing, and sculpturing
Carpus, First article usually about as long as  Variable, usually  with  first  artcle
second legs sum of distal four articles shorter than sum of four following

articles
Dactylus of Always bi- or tri-unguiculate Usually simple, biunguiculate in a few.
third degs

Subhgencric groups:

In 1908b und then more fully in 1909, Couticre established six groups of
spucies within the genus that were supposed to show evolutionary patterns and
subgeneric affinities. To cach “group”™—he did not apply the term “subgenus™—
he pave the name of one of the characteristic species found within it. Fhis
procedure of naming has caused two of his groups to change names when the
species names were synonvmized (sce below).
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What utility the groups originally had we cannot determine at this time
except to say that they were accepted by Coutiere’s contemporary, Do Man
(" . .. six groups that arc quite natural and that therefore are also accepted by
me.” 1911: 189). However, the addition of many new species. especially by
DDe Man and the later works of Coutiere, caused greater and greater modifications
of the definition of the groups. We had hoped to be able to use these collections
and this paper for a complete reassessment of Couticre’s groups. cither their
redefinition and re-establishment or for a substitution of another *“‘subgeneric”
scheme of separation of the numerous species found in the genus. Our considera-
tions of the individual groups, together with the Australian specics that appear to
belong to cach group, are given below:

Comatularum Group:
Australian species: S, carinatus, tropidodactylus, comatularum, stiapscii.

Notes: This group seems to be well separated from the other synalpheids
by 1 series of characteristics:

[. The orbitorostral process is lacking (we plan to discuss the orbiterestral
process and the associated ocular beak in a future paper).

2. The frontal region of the carapace 1s produced far beyond the eyes;
the rostrum usually bears a crest and is markedly Jonger than the orbital teeth.

3. The merus of the third leg never bears spines, and the dactylus usually
has the ungui hooked and the inferior unguis is always narrower in basal width
and shorter than the superior.

In addition, most species live in association with crinoids (sce Appendix}.
We have considered whether this group is distinct enough to raise to a separate
generic level (in which case it would have to retain the name Svaalpleuy), hut
have decided that such a revision is unnecessary at this time.

Neomeris Group:

Australian spceies: S, demani,  nilandensis,  heroni, fossor. neocineris,
streproductylus, pococki, iocosta, charon, paraneomeris.

Notes: The principal characteristics for the group emphasized by Couticre
were that the superior unguis of the third dactylus was always smaller than the
inferior and that the orbital teeth were always longer than broad at the basc. We
have found that at least in S, paraneomeris and S. streprodactvlus the relationship
between the ungui is variable and the ungui may approach cquality ; simitarly.
the orbital teeth are vartable in a number of specics and they cannot be clearly
separated from those of many other synalpheids. Other characteristies, such as the
presence of an orbitorostral process and the tapering dactylus of the small chela
which is also without o row or tuft of sctae, are found in common witlh most of
the other synalpheids. We therefore hind the group to be ncither ol taxonoic
use nor of systematic importance.

Paulsoni Group:

Australian  species: 8. ancistrorhivachus,  hastilicrassus, — gractiteesieis,
echinus. tumidomanus.
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Notes: Couticre characterized this group as (1) with two ungui of the
dactvlus of the third leg equal in breadth and both long and slender; (2) without
spines on the merus of the third legs: (3) with orbital teeth always longer than
wide: (4) with having an orbitorostral process; a few other characteristics
were also given. Even in this small number of Australian species, we found cach
part of the delinition be to violated by one or more species, or to be so variable
within a species as to be unrcliable. The sole exception in the presence of the
orbitorostral process, but many other synalpheids share this characteristic. We
find that this nominal group is not uscful.

Brevicarpus Group:
Australian species: none.

Notes: This small group, known only from American waters, was dis-
tinguished by Couti¢re principally by the lack of an orbitorostral process and by
the short rostrum and orbital teeth. He did not remark that both the Comatularum
and the Gambarelloides (— lLacvimanus) Groups also lack the orbitorostral
process. The formation of the anterior region of the carapace appears to be a fair
characteristic for the group and certainly separates it from the Comatularum
group: the lack of a crest of setae on the dactylus of the small chela separates
it from the Gambarclloides group, However, our examination of specics of this
group at the Smithsonian Institution showed that the lack of an orbitorostral
process was not consistent. In S, minus (Say) (= S, brevicarpus (Herrick) sce
Chace. 1972: 95) we found that somc specimens, but not all, have a plate
ol varying development on the ventral side ol the rostrum and this plate may
be developed into a small process. In 8. digueri Couticre a small but definite
process is always present. These two species definitely have the reduced rostrum
and orbital teeth characteristic of the group. As there are no species assigned
to this groun in our Indo-Pucific collections we will not ¢valuate its worth further.

Gambarelloides Group (previously Laevimanus Group—see Holthuis, gottlich,
1958: 48)

Australian species: possibly S, haddoni.

Notes: This group also is known almost entirely from American waters,
with the exception of two Mediterranean species and possibly the species listed
above. Couticre characterized the group by a “brush™ of thick and crowded long
hairs normal to the dactyl of the small cheli. Our examination of the specimens
of specics of this group at the Smithsonian Muscum and the American Muscum
of Natural History indicates that this appcars to be a consistent characteristic.
not found in comparable development clsewhere in the genus. The orbitorostral
process was also lacking in these species excent for 8. anisimanus Chace: this
specics, however. had only o thickened horizontal plate and no projecting process.
Again, as we have no species of this group in our Indo-Pacific collections. we refrain
from additional evaluation.

Couticrei Group (previously Biunguiculatus Group—see Banner, 1953: 37)

Australian specics: S. quadriarticulatus, pescadorensis, sciro, harpagatrus,
theano. neptunis neptunus, nepiuniis germanus, coutierei, hispinosus, lophodactylus.
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Notes: This group is characteristically an Indo-Pacific Group and is the
Jargest in Australian waters. As defined by Coutiére it had no firm characteristics,
such as the brush of hairs on the small chela for the Gambarelloides group. Some
members of this large and variable group of species from Australia violate cach
characteristic as sct torth by the definition ; therefore the group cannot be regarded
as cohcrent.

Seven species within the group, however, scem to be set ofl, but rather
poorly, from all other specics of synalpheids. These arc the species with broadened
and dentate fingers of the small chela; the fingers often have more than one tooth
and usually are excavate. They are found in the following key from dichotomics
6 1o 12, inclusive. However, there appears 10 be two rather fundamental differences
in the group thus united by the form of the fingers. Three lack the orbitorostral
process and also lack a distal articulation of the outer uropod; the other four
species have both the process and the articulation. We belicve that to separate
these species into subgeneric groups would not be of any great advantage.

Thus of the six groups crected by Coutiére, only three may be coherent
cnough to continue to be recognized : of these three, only one occurs in the Indo-
Pacific (with the possible exception of the Gambarelloides group). The other three
groups into which the great bulk of the Indo-Pacific species have been assigned,
are of “dubious relationships and are of almost no aid in classification™ (Banner,
1953: 28). To our knowledge, no other author since Coutiere has taken this
stand, but we note that Chace (1972: 79-104) did not utilize the groups when
classifying the synalphcids, and that he remarked on his only new species outside
the well-defined Gambarelloides group: “Svnalpheus obtusifrons seems to belong
to the Brevicarpus group of the genus™ (underlining ours).

Variation in the synalphieids

Compared to the members of the genus Alphews, the species in this genus
are remarkably uniform in appearance. Most show but little differcnce in the
frontal region of the carapace: there is only slight variation between species in
the antennular and antennal peduncles; the large chela varies principally in the
armature above the dactylar articulation; the first carpal article of the second legs
usually is about cqual to the sum of the four following; cven the dactylus the third
leg is usually biunguiculate.

Previous workers, faced with this uniformiity of characteristics, began to
rely upon rather small and subtle differences to differentiate between species or
subspecies. This diflerentiation appeared to be satisfactory when the worker had
only o few specimens: however, when large numbers of specimens were at hand
thev cencountered such variation that at least Couticre responded by creating a
large number of supnosedly discrete subspecies (sce Couticre, 1909 passim).

The amount of variation we have found in our laree collections of some
species is indeed confusing. Thus Svaalpheus charon varies in the length of the
stylocerite, but is fixed in configuration of the unusual dactylus of the third leg:
on the other hand, S. noemeris and S. sireptodactylus are quite constant in the
development of the stvlocerite, but quite variable in the proportions of the ungui
of the third lep. In some, like S. theano and S. neptunus nepninus, the squame
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varies from moderate development to occasionally rudimentary : S. hiruberculatis
may lack the supposedly characteristic two tubercles above the dactylar articulation
of the large chela: S, hastilicrassus shows wide, but apparently continuous variation
in the development of teeth on the posterolateral corners of the telson. Yet some
rather small characteristics scemingly are constant: as we pointed out in an
covlier paper (Banner & Banner, 1972), the only way that S. theano and
S. o neptunus can be separated is by the armature of the distal article of the third
maxilliped.

This variation could be cxplained if it occurred only in those species
which arc found in symbiotic relationship with sponges. crinoids. cte. Thus, in the
protection of a spongocoel, the variation in the dactylus of the third lcg in
5. streptoductvins would make little difference in survival, or if S, comatularion
has the strongly hooked dactyli of the walking legs, and the scimitar-shaped
dactylus of the small chela for holding to its host crinoid, differences in the fength
of the rostrum and orbital hoods might have no survival value. However, the
variation is not confined to those forms in symbiotic relationship, and those which
may be found cither free fiving or in a host show parallel variation in both habitats.
S. parencomeris, apparently never found in a symbiotic relationship is one of the
nrost variable of all synalpheids.

So we are left with species that have been separated by subtle differences
and that are variable in those characteristics used for their separation. It is obvious
that many of the previously deseribed species will be found to be synonyms
when larger collections are made : in a Tew cases, like S. n. neptmus and S theano
mentioned above, new characteristics may be found that will validate their separa-
tion.  For the most part. however, we agree with Chace when contemplating
Coutiere’s numerous subspecies of American synalpheids, “Their prevalence fe.g..
of varictal differences| emphasized the amount of variability encountered in this
genus and the difficulty i finding specificatly stable characteristics.™

Al times in this study we could not reach any hrm conclusions as to
whether or not we were dealing with @ widely variable single population, or with a
subspecific or even specifie difference. we have pointed out these variations, but
except inoone case (S, neptunis gevmanus) we have refrained from the use of
subspecific names. In one species (5. nilandensis) we have resorted to the device
of labelling differences as forms™, knowing that the use of this device will not
give the names applied any conservation under the rules of nomenlature.

We are even at loss for suggestions to future workers for the resolution
of the problem of vartation and the separation of the species. 1t may be that
adequate colour notes may aid in the separation, but some  species.  like
8. comatularum has been reported to vary with the colour of its host. With species.
like S, neomeris, which appears to vary their habitats from free-living to a
symbictic hife with a series of hosts and which show no corrclated morphologicul
chunges, it is obvious that a detailed study of their environmental needs would
be fruitless. Possibly the only resolution will be in the almost impossible task
of mvestigatine the genctics of cach specics—its chromosomal count. its ability
to cross-breed. the variation found within offsprine from various parcutal puairs.
1 is doubtful if the problem would warrant such excessive expenditure of rescarch
iime.



Svmbiosis in the svnalpheids*

Of the thirty-one species and sub:pecies of this genus from Australin, three
have been reported only as symbionts on sponges, one living only on coral and
one only on crinoids; nine have been reported both from sponges and from
“dead coral” and two have been reported both from crinoids and as living in
non-symbiotic relationships. Several have been reported as “dredged™ without any
further notes on habitat. We suspect that some of the dredged specimens may
have been actually in symbiotic relationship, especially on crinoids. but were
displaced from their hosts by the violence of the collections. For example, R. UL
Gooding remarked on specimens of S. carinatus, S. stimpsoni and S, demani that
were collected in a trawl oft Samarai, Papua, “Virtually the whole haul consisted
of comatulids {Crinoida] and some of the shrimp were collected directly from
these, but others were Joose.”™ Correspondingly during the collection of shrimp
by breaking up dead coral hcads, the shrimp may fall out of a sponge ladeed
between the branches as well as from between the branches themiselves. Thus,
the mere lack of records of symbiotic association does not prove the association
did not cxist.

However, it is apparent that some species arc not obligate symibionts.
The contrast of the records of §. lophodactylus and the related S. hastilicre s
i Australian waters will illustrate the point.  All but 7 of 208 specimens of the
first species were collected from sponges, most of which were thrown on o oa
beach by a storm; one would suspect that the 7 escaped from broken sponges.
On the other hand, 22 specimens of S, hastilicrassus were found in dead coral
and only 10 were reported from sponges. 8. stimpsoni of the Comatularun group
is most commonly reported in a symbiotic association, but it was collected infer-
tidaily from heads of dead coral and under rocks by a number of trained biotogists,
Possibly the most strange associations arc those of S. neomeris which in these
collections has been reported from the standard dead coral, from live aleyonarians,
from sponges and cven from bryozoan colonics. Miya records that S. bitubercidatny
i Japan came similarly from sponges. living corals and alcyonarians.

To our knowledge little has been reported on the nature of the symbiotic
relationship between the ulpheid and the host except for some of the species in
the Comatularum group (see Appendix, p. 387). Some ol these were seen taking
food from the mucous train in the ciliated ambulacral groove of the host. Others
have been suspected of using the host for shelter and protection—it s likely that
5. charon. and Alpheus lottini Guerin, uses the host coral for protection, feeding
fargely upon small invertebrates and algac that they find, but occasionally citing
mucous and bits of coral tssue (Barry, 1965: MS thesis). Correspondingly the
shrimp in o spongococl may be there for protection and feed upon particies of
food swept into the cavity by the sponge’s feeding currents. These particles
would be too large for ingestion by the choanocytes of the sponge, so there wonld
he no competition between the associates for food. However, when scores, cven
hundreds of shrimp are found in a single sponge. as S, streprodactyiuy is Tound
in Zygomyceale parisfii (Bowerbank) in Hawaii, one would suspect a relationship
that may be deleterious to the host. and  possibly  present a case ol actial
parasitism. I this connection in may be noted that most of the species with
subsputulate and denticulate fingers on the small chela at times occur e spenges,

* We have used the term symbiosis in the modern sense of the two animals tiving togcther,
without implication of benefits to either of the pair.
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and that the fingers would appear to be an excellent tool for the tearing off picces
of sponge tissue; perhaps these too may he playing a role other than innocent
symbiotism.

Finally under symbiotism the strange case of Svaalplieus neptunus germanis
should be noted. As recorded below (p. 321) all 44 specimens in the collection
came from spongococls, and all 44 were of small size and were sexually immature.
One recalls Coutiere’s report (1909:17) of a single dredge haul of the Albatross
that preduced 5000 to 6000 specimens ol 8. longicarpus (Herrick) and S,
pectiniger Coutiere in which nonce scemed to be of normal size and of sexual
maturity- —of 227 females examined he could only find “two or three in which
the pleura were normal and the cggs present . . . none with the very large eges
carried by normal females™. We discuss this anomaly further under the species,

Previous Australian records of svaalpheids

Fourteen species and subspecies of Svaalphieus have been previously
reported from Australia in the literature. Nine of these were indicated in the
summary (p. 267). and three others have been placed in synonymy: S. bakeri
Couticre, S. bakeri stormi De Man and S. maccullochi Couticre. One, originally
named S. laevimanus haddoni, was not found in the collections but is listed as
S. haddoni for the description permits its separation from all other Australian
synalpheids. The last species, S. larastei Couticre (1909: 26), is an American
species described from Chile, and was recorded from Australia by that author
with the remark: “the species is also met with in Australia (?7) [sic]) (one male
of great length without indication of locality other than New Holland: Paris
Muscum) ™. As the species has not been recorded from anywhere clse in the Indo-
West-Puacific, as it is large and as it would be difficult to confuse with others we
have found in Australia, we have concluded that it probably does not occur in
Australia and that the doubts about its record from Australia indicated by Coutiere
were probably correct. As 11 does not occur in these collections we do not wish to
comment on the validity of its specific name (¢f. Holthuis 1952: 36 and Crosnier
& Forest 1966: 298).
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KEY TO THE SPECIES OF THE GENUS SYNALPHEUS IN AUSTRALIAN

W

WATERS

(S. latastei Coutiere is omitted from this key)

Without orbitorostral process ...
With orbitorostral process ........... . ... .

With rostrum extending beyond end of first antennular article and
markedly longer than orbital teeth: dactylus (frec finger) of small
chela triangular and acute: exopod of uropod with subterminal
articulation ...

With rostrum markedly shorter than first antennular article and
subequal to orbital teeth: dactylus of small chela broadened;
excavate and at times with tecth: outer uropod without sub-
ferminal articulation. ... .. .. L

With strong, acute tooth in middle sector of inferoexternal margin of
merus of large chela .. o o

Margins of merus of large chela with at most terminal tecth. ... .. ..

Carapace with dorsal carina extending posterior to eyes; orbital teeth
one-third or more length of rostrum: dactylus of large chela with

normal plunger ... ... ... S. carinatus (p.

Carapace with dorsal carina terminating at level of eyes: orbital
teeth small. less than one-quarter length of rostrum: dactylus of
large chela with plunger modified into a longitudinal crest. ... ..

Dactylus of small chela sickle-shaped, longer than pollex (fixed finger)
and with tip crossing pollex; dactylus of third legs with inferior
unguis almost rudimentary. forming a right angle to the proximal

MACZIN . S. comarularum (p.

Dactylus of small chela normal, almost straight, tip not crossing that
of pollex; dactylus of third leg with inferior unguis acute and

projecting, but smaller than superior unguis ... ... S. stimpsoni (p.

Antennal squame rudimentary; carpus of second legs of four articles

Antennal squame well developed: carpus of second legs of five
ArlCleS e

Sympodite (protopodite) of uropods with tooth about half as fong as
outer uropod; spatulate dactylus and pollex ot small chela termin-

ating each in a single tooth  ......... ... .. S. pescadorensis (p.

Sympodite of uropods with tooth of normal size. about one-third
length of outer uropod; spatulate dactylus and pollex of small

chela terminating in several tecth ... ... .. ... ... ...\ S. sciro (p.
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S. tropidodactyius (p.

S. quadriarticulatus (p.
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8 (1)
9. (8)
10, (9)
1. (10)
12.(H1)
13 (8)
14 (13)
15(14)
16 (15)
17..013)

Dactylus of small chela at least broadened at base, subspatuiate: tips
of both fingers of small chela may bear several teeth.......... ..
Dactylus of small chela conical, never spatulate, fingers terminating in
asingle tooth. ..o

Dactylus of small chela broadened only at base. with tip tapering:
inferior margins of merus and carpus of small cheliped with con-
spicuous rows of fine spines

Dactylus of small chela broadened and excavate to up: inferior
marging of carpus and merus of small chehped with at most
scatlered SELAC ... .

Distal third of inferior margin of merus of third legs with conspicuous
row of spines: both dactylus and poliex of smail chela with teeth

At D e S harpagatrus (p.

Merus of third fegs unarmed: pollex of small chela with a single acute
(o

........................................... S. neprunus

Squame reduced but present: dactylus of small chela without row of

setae near crest ... S, neptunus neprunus (p.

Squame of scaphoccrite lacking: dactylus of small chela with row of

setae on ouler face below crest ... ... S. neptunus germanus (p.

Dactylus of third legs triunguiculate, but with inferior unguis al
times reduced 1o a subacute angle ... ... o L
Dactylus of third legs biunguiculate. never more than shight swelling
as indication of third unguis

Spines on propodus of third legs confined to distal quarter or less:
dorsal spines of telson either greatly reduced or absent........ ..

.............................................. S. demani (p.

Propodus of third legs with spines along entire length: dorsal spines
(elson always present and conspicuous

Merus of third legs with two or more spines distally on inferior

MATZIN e S, nilandensis (p.

Merus of third legs always unarmed

Posterolateral corners of telson forming right angles, not projecting:
squame reduced, narrower than adjacent spine: pollex of large
chela proximally with rounded excavation on inner face

.............................................. S heroni (p. -

Posterolateral corners of telson projecting and acute; squame never
reduced to narrower than adjacent spine: pollex of large chela
normal. notexcavate ... S. Jossor (p

Dactylus of smull chela with a definite Tongitudinal row of setae on
crest or on inner face: dactylus and pollex may bear other setae,
but not in patterned rows
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18. (17) Squame either absent or at most reaching to near end of first anten-

nulararticle ... ... ... .. .. ... L S. haddoni* (p. 341)

Squame present and reaching at least to middle of sccond antennular
article, usually beyond ... ... 19

19. (18) Posterolateral corners of telson normally forming right angles, at
most slightly projecting ... ... .. .. 20
Posterolateral corners of telson strongly projecting and acute. ... .. 21

20. (19) Margins of sixth abdominal segment rounded on cither side of telsal
articulation. . ... ... S. coutierei (p. 343)
Margins of sixth abdominal segment projecting as acute teeth on either
side of the telsal articulation. . . ... ... .. .. S. bispinosus (p. 346)
21, (19) Merus of third legs usually bearing several spines: if not. then with
patches of setae: tips of rostrum and orbital teeth turned upward
when seen in lateral view. ........ ... .. .. S. ancistrorhvichus (p. 347)

Merus of third legs with neither spines nor patches of setae; rostrum
and orbital teeth following normal curvature. not upturned. ... ..

9
i~

22,21y Stylocerite shorter than first antennular article, and shorter than

outer tooth of basicerite: row of setae on dactylus of small chela

medial to crest of finger: outer angles of telson small. .. .. ... ...
........................................ S. lophodoctylus (p. 350)

Stylocerite reaching bevond end of first antennular article, and equal

to outer teeth of basicerite: row of setae on dactylus of small

chela on crest of finger; outer angles of telson usually heavy and

strongly projecting. .. ... ... L S. hastilicrassus (p. 353)
23.(17) Merus of third legs bearing two or more spines in inferior margin. . .. 24
Merus of third legs without spines.. ... .. i, 27
24.(23) Superior unguis of dactylus of third legs less than half as long and less
than half as broad at base as inferior unguis: numerous spines on
merus of mature individuals. .. ... ... . S. neomeris (p. 357)
- Superior unguis of dactylus of third ieg larger than above. approach-
ing equality in size (o inferior. ... ... ... . . . 25
25.(24) Unguw of dactylus of third legs of normal size, one-third to one-
quarter total length of dactylus: numerous spines on merus of
third fegs of mature individuals. .. ... .. .. S. streptodactylus (p. 362)
— Ungui of dactylus greatly reduced, no more than one-sixth and often
one-tenth total length: only two spines on merus of third legs of
mature individuals . .. 26

20. (25) With only two spines, plus one or (wo terminal spines, on propodus
of third legs: propodus with disunct superior curvaturc. . ......
........................................... S. pococki ( p. 366)
With numerous spines on propodus of third legs, propodus only
slightly curved. .. ... .. ... . . S, docosta (p. 368

# The small chela of this species has not been ligured or deseribed s however as Coutiere first
deseribed the specics as a subspecies of So Jaevimanus, we ave presuming it has the tuft of setae

on the dactylus like S, Jaevimeanus.
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27.(23)

28. (27)

29.(28)

30. (29)

Superior unguis of third legs broadened laterally into plate; inferior

unguis very heavy and excavate on inferior surface. ... S. charon (p.

Both ungui of dactylus of third legs conical and tapering, neither
broadened nor excavale ... o

Rostrum long and slender, reaching beyond middle of second
antennular article, five or more times as long as broad at base. . ..

........................................ S. gracilirostris (p.

Rostrum shorter and more triangular, not reaching beyond end of
first antennular article and not over three times as long as broad
Al base .

Terminal article of third maxilliped bearing on inner face numerous

elongate SpINes. . ... i e S. echinus (p.

Terminal article of third maxilliped bearing only setac on inner face
with usual circlet of short spines at ip............ ... ... .....

Dactylus of third legs with uniform taper and with superior unguis

longer and often heavier at base than inferior. ... S. rumidomanus (p.

Dactylus of third legs with slight swelling on inferior surfacce proximal
to inferior unguis; inferior unguis equal in length to, but thicker

at base than superior ... ... ... ... S. parancomeris (p.

ro
<
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Synalpheus carinatus (De Man)

Fig. 1 and Fig. 2n

&

Alpheus carinatus 1De Man, 1888a, Arch. Naturgesch. 53 (1): 508, pl. 22, fig. 2.

Svnalpheus carinatus De Man, 1911, Siboga Exped. 39a' (2): 210, pl. 6, fig. 23.
Banner & Banner, 1968, Micronesica 4 (2): 272.

Svinalpheus carinatus var. binongcensis De Man, 1909a, Tijdschr. ned. dierk.
Vereen. I, 11 (2): 111; 1911, Siboga Exped. 39a' (2): 211, pl. 6, fig. 23a.

Synalpheus carinatues var. ubianensis De Man, 1909a, Tijdschr. ned. dierk, Vercen.
o LD (2): 111 1911, Siboga Exped. 39a' (2): 212,

Nec Synalpheus carinatus Pearson, 1905, Rep. Pearl Oyst. Fish., Ceylon, p. 83,
pl. 2. hgs, 9. [= S, trispinosus De Man|

Specimens examined: 4 specimens from AM 209 2, AM 231 2. AM 384
2. AM 394 1, WM 064-65: 3, WM 88-65; |, WM 171-65.

Diagnosis: Anterior region of carapace depressed. Rostrum reaching (o
middle of third antennular article, concave in lateral view. Rostrum and carapace
bearing strong median carina which continues almost entire length of carapace :
carina compressed and  knife-like in gastric and anterior cardiac region, and
bearing slight notch in anterior gastric region. Carapace with a “humped™ profile
to the gastric region, “hump™ more pronounced in females than males. Orbital
teeth 0.4 as Tong as rostrum, tilting upward above rostrum and bearing rounded
carinac that disappear posterior to corneas. Anterior region between rostral and
orbital carinac depressed as moderately decp grooves. Carapace over antennular
hase inflated and scparated from orbital hoods by deep grooves. Plerygostomial
angle subacute, but not projecting. Rostral base without orbitorostral process.

Visible part of first antennular article almost 1.5 times longer than sceond
article ; second a littde longer than third. Stylocerite reaching to middle of second
antennular article. Scaphocerite with squamous portion narrow and rcaching to
end ol antennular peduncle. Lateral spine prominent, longer than squamous por-
tion and curved inward. Carpoccerite as long as antennular peduncle. Basicerite
with divergent inferior and superior teeth ; superior tooth as long as orbital tecth,
inferior tooth lTonger than superior.

Large chela slightly compressed, 3.5 times as long as broad; fingers oc-
cupving the distal 0.4, Carpus with superior margin bearing two widely set distal
teeth. inferior margin with one acute tooth. Mcerus 2.7 times as long as broad:
inferointernal margin terminating in sharp angle, superior margin projecting into
an acute tooth. Superior margin of ischiwin bearing short heavy spine.

Small chela four times as tong as broad with fingers 0.4 the total length.
Dactylus straight, not hooked, armature of merus, carpus and ischium similar to

that of large chela.

Ratio of carpal articles of second leg: 10:3:1:1:4,

G 58937 2
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Merus of third leg five umes as long as broad. carpus half as long as
merus. bearing terminally a superior rounded protruston and an inferior small
spinc. Propodus as long as merus, bearing on its lower margin, 12 14 spines.
Dactylus biunguiculate with ungui curved at right angles to propodus. Supcerior
unguis about three times as fong as inferior.

Telson three times as long as posterior margin is broad. Dorsal spines
located well posterior ol middle.  Posterior margin between  posterior  spines
strongly convex.,

Discussion: As we pointed out for the specimens from the Marshall and
Caroline Islands this species is variable (1968: 272). The cardiac notch varics
from well developed to absent; the tip of the rostrum may reach from the middle
of the second antennular article to one-half the length of the third antennular
article; and the lower tooth of the basicerite may rcach from three-fourths the
length of the first antennular article to onc-fourth of the second. We concluded
that the varictal forms described by De Man were within the range of normal
variation for the species. We have found the same range of variation in the Aus-
tralian specimens.

Pearson (1905: 83, pl. 2, tig. 9) reported that his specimen from Cevlon
carricd three spines on the posterior margin of the sixth abdominal somite, As
the condition has not been reported elsewhere nor found in the collections, we
belicve Pearson’s specimens to be S, rispinosus De Man.

For the characteristies that distinguish S, carinarns from its closest refatives
in Australia see Table 1.

Biological notes: This species has been reported to be assoctated  with
crinoids ; however, i some collections, as those from Western Australia, no host
has been recorded. When associated with erinoids 1t assumes the colour of its host.
Two of the specimens from Morcton Bay were symbiotic with Comatida puur-
purea (Mullery (AM 231y, the specimens from Stradbroke is. (AM 384) were
from a “vellow crinoid™ and the specimens from One Tree Is. (AM 394) were
from a “lemon-yellow comatulid™. The specimens from Western Australia were
tuken by dredge hauls as deep as 98 m. The specimens ranged in size from 15-34
mm. and the males were always smaller than the females.

Australiun distribution: This species has not been reported before from
Australia. The specimens from Western Australia were collected from Shark Bay
and Blutt Pt. In castern Australia they were taken [rom between the Capricorn
Group and Morcton Bay.

General distribution: Indonesia, Malaysian Archipelago, Caroline, Mar-
shall and Gilbert Estands,

OPPOSITE

Fig. 1 (sce also fig. 2n).  Svaalpheus carinats (D¢ Man). 34 mm {emale from AM. 3944 4, b,
Anterior region, dorsal and lateral view; ¢, d, large chela and merus, outer face: ¢, small cheliped.
outer face: f, second leg: g, h, third leg and enlarged dactvlus; i, telson. Al figures except h,
scale a.. h. scale b
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Synaipheus tropidodactylus sp. nov.
i

g, 2
g, =

Holorvpe: 20 mm male from west of Geraldion. 28 147 S: 1137 14" E. Dredged
at 60 fathoms. (WM 90-65)

Paratvpe: 18 mm male from the same location.

Description: Anterior portion of carapace smooth except for rostral carina
and slight depression between rostrum and orbital tecth; posterior to upper spine
of basicerite and lateral to eyes carapace forming a lateral ridge that cxtends
one-fourth the length of the carapace. Rostrum almost an cquilateral triangle, with
margins slightly concave, tip reaching almost to middle of sccond antennular
article ¢ slight rostral carina disappearing anterior to cyes. Ventral side of rostral
base without orbitorostral process. Orbital teeth short, 0.2 as fong as rostrum; not
carinate,

Visible portion of first antennular article and sccond  article subequal
Uhird article less than halt as long as sccond article. Stylocerite reaching to end
of first antennular article. Squamous portion of scaphocerite narrow, reaching to
end of antennular peduncle, lateral spine a little longer. Carpocerite as long as
antennular peduncle. Upper and lower tecth of basicerite almost parallel; with
lower tooth longer than upper and reaching three-fourths length of first antennutar
article.

Large chela subeylindrical, 3.3 times as tong as broad, with fingers occupy-
ing the distal 0.43. Small subacute tooth above dactylar articulation. Dactyvlus with
“plunger”™ modified into sharp longitudinal ridge, and  pollex  with  “socket”
modified to form deep proximal “v7-shaped groove, open on distal end. Face
of dactylus in opposition to pollex developed as sharp, thin cutting ¢dge with
crosses, like blades of a scissors, the corresponding sharp cutting edge of pollex.
Onopollex the proximal groove terminates on medial face as abrupt but rounded
shoulder. while lateral margin of groove continues as the shearing blade: the
rounded shoulder gives the appearance rom inferior view of a twisting of distal
hall of fingers (fig. 2d). Carpus cup-shaped with acute tooth on distosuperior
margin: tooth absent in paratype. Merus twice as long as broad ; superior margin
terminating in acute tooth; inferoexternal margin bearing strong tooth ncar mid-
point, and an acute terminal tooth ; inferointernal margin with distal obtuse tooth,

Small chela 4 times as long as broad; fingers a little more than one-third
the total length. Carpus and merus similac (o that of targe chela; merus 3.4 times
as long as broad.

Sccond leg with ratio ol carpal articles 10:3:3:3:5.

Merus of third leg inermous, 4.6 times as long as broad. Carpus hall as
fong as merus; superedistal margin projected, inferodistal margin bearing spine.
Propodus as long as merus and bearing on inferior margin 14 spines with a pair
distally. Dactylus biunguiculate with both ungui curved at right angles (o axiy
of propodus. Superior unguis almost 3 tmes as long as inferior unguis.

Felson 2.6 times as long as posterior margin is broad. Posterior murgin

arcuate; spines on dorsal surface small and posterior to midline; terminal spines
also small.
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Fig. 2.-~Svnalpheus tropidodactylis sp. nov. Holotype.  a, b, Anterior region of carapace. dorsal
and lateral view: ¢, d, large chela, median and inferior aspect: e, distal end of large chela,
superior aspect; f.omerus large chela, inner face: g, small chefiped; h, second leg: i, . third
leg and dactylus: k. telson: 1, distal region of chela of S, comarilaruni; m, distal region of chela
of S, stimpsoni; n, distal region of chela of S, carinarus: o, distal region of chela of S,
rropidodaciyius. Al figures except j, scale a; §, scale b,
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Discussion: This species plainly belongs to the Comatularum group as it
has the characteristic projection of the anterior portion of the carapace bevond
the cyves and as it lacks the orbitorostral process.

The characteristics that separate this species and those of the Comatularum
group known from Australia are given in Table 1. It may be sceparated from S,
odontophorus 12¢ Man and S, atbarrossi Coutiere as from the Australian spucies
by the development of the plunger of the dactylus of the large chela as a ridgc.
Other differences include the tooth on the base of the pollex of the large chela
and the merus of the third fees in 5. odonrophorus, and the lack of a meral tooth
on the large cheliped in S. afbatrossi,

The name iy derived from the Latin ropido or keel, and dactylus, and
refers to the keel instead of a plunger on the large cheliped. The holotype and
paratvpe have been placed at the Western Australian Muscum,

Juble | tustralian Species of the Comaridarum Group
. S . . S. rropido- S, comatu- S
Characteristic S. carinatus / . ) S.ostimpsoni
daciylus larim

Rostral carina continucd past middle of

curapitee. ves no YOS no
Orbital carinac sharp .. . . yes no Ves no
Gastric region of carapace “humped™ . . ey no yes no
Length of orbital teeth to rostrum . 0-4 0-2 -3 0-5 0-3 0-3

Tooth on middle of margin of merus of
large cheliped. Ve YOS no no

“Plunger™ on dactylus of farge cheliped yes no ves ves

Polten of large chela appears twisted

from inferior aspect. no yes no no
Sickle-shaped dactylus of small chela .. no no ves no
Terminal tooth on merus of third feg .. no no ves yes
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Synalpheus comatularum (Haswell)

Fig. 3

Alpleus comatularion Haswell, 18824, Proc. Linn. Soc. NSW. 6 (4): 762
reprinted in: 1882b, Cat. Austr. Stalk-cyed Crust. p. 189. Micers, 1884, Zool.
Coll. H. M. S0 Alert, p. 289 [redescription using Haswell's specimen],

Svaalphews comatidarim Potts, 1915a, Proc. Camb. phil. Soc. biol. Sci. 18: 59,
lig. 1: 1915b, Pap. Dep. mar. Biol. Carnegic Instn. Wash., 8: 76, pl. 1., fig.
I, text—Ags e, 2d.

Svaalpheus [alcatus Bate, 1888, Challenger Rept. Zool. 24: 574, pl. 103,

Additional Australian records:
Ortmann. 1894, Benkschr, med. naturw. Ges. Jena. 8: 14, Thursdav Is.
Couticre. 1900, Bull. Mus. Hist. nat., Paris 6 (8): 411, Torres Straits,
Balss. 1921, K. Svenska Vetensk.—Akad. Handl, 61 (10): 106, Cape
Jauberti.
Clark, 1921, Bull. U.S. natn. Mus.. 82, 1 (2): 624, pl. 38, fig. 1234,
text fig, 943, Torres Straits.

Specinens examined: 2 specimens from AM 220 11, AM 48 20 AM 50
20 AMSS 60 AM 97 40 AM 121 20 AM O I3R: 10 AM 159 10 AM 314 2.
AM 387: 1. AM 389: 3. AM 447 | specimen cach from CS 29-32: 1. MM
O 1o WM 33 650 1, WM 34-65: 1. WM 37-65: 20 WM 44-65: 1. WM 1[5~
65 1 WM 122-05: 1, WM [28-065: 2, WM 190 65; 1. WM 220 65: |. WM
27465 1. WM 30565 [0 WM 4986: 2. WM 8972,

Diagnosis: Rostrum variable. tip reaching from near end ol sccond to end
of third antennular article and carrving knife-edged carina which extends o
cardiac region where it terminates inoa small oval depression: in Jateral view
rostral front depressed in relation to gastric region giving a “humped™ appearance.
Orbitad teeth directed straight forward, dorsally rounded, not carinate. varying
from one-third to onc-hall as long as rostrum. Anterior region of carapacs be-
tween rostral base and orbital crests depressed as o deep groove. Posterior to upper
spine of basicerite and lateral o orbital hoods carapace forming lateral ridges
which extend onc-fTourth length of carapace. Pterygostomial angle strongly pro-
jecting at an acute angle but with tip rounded. Without orbitorostral process.

Visible part of first antennular article 1.5 times fength of second article
third article a litde shorter than second. Tip of stylocerite reaching from one-
fourth length of second antennular article 1o cnd of that article. Scaphoccerite
with squamous portion narrow. rcaching almost to end of antennular peduncle,
lateral spine somewhat longer. Carpocerite reaching beyond antennular peduncle
by length of third article. Lower spine of basicerite appreciably longer. upper
spine slightly shorter than orbital teeth,

ILarge chela subeylindrical, 3 times as fong as broad, with fingers occupying
distal third. Palmar margin at articulation of dactylus with two acute tecth, one
superior and one medial. Merus of large chela 2.7 times as long as broad. with
superodistal angle projecting as acute tooth: inferior margins distally acute but
not projecting,
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Small chela 2.8 times as fong as broad with fingers occupying distal 0.4
Dactylus creseentric, curving through 907 with acute hooked tip crossing and cx-
tending bevond fixed finger. Carpus hemuspherical, bearing strong acute tooth on
superodistal margin and a longer but more slender tooth on lower margin. Merus
similar to that of large cheliped.

Carpal articles of the sccond legs with a ratio:r 10:2:2:2:3.

Ischivm of third legs less than 0.4 as long as merus, unarmed, Mcrus 6
times as long as broad, bearing acute tooth distally. Curpus 0.4 as fong as merus.
with superodistal margin projecting as a rounded tooth, inferodistal margin bear-
ing short but heavy spine. Propodus slightly shorter than merus, inferior margin
armed with two to several short spines. Dactylus strongly hooked with tip nar-
rowly acute. inferior tooth reduced to mere right angle offset to the margin.

Telson 2.7 times as long as posterior margin is broad, posterior margin
strongly arcuate, rcaching almost half fength of inner posterior spine. Spines on
dorsal surface strong.

Discussion: The males are smaller than the females. The males can be
readily recognized by the acute teeth on the posterior margins of the abdominal
pleura. For the differences between S, comatnlarunr and its closest relatives in
Aunstrabian waters see Table 1

Biological notes: Of interest is Clark’™s account of the use of the peculiar
adaptation of the small chela in its association with the crinoids. “The individuals
were generally seated in pairs on the dise, but when slightly disturbed immiediately
dug the hook of this chela into the flesh of the dise. from which 1t was only dis-
lodged with difiiculty, or if the alpheid had feft the surface of the dise the chela
was serviceable for clasping the arm of its host. But this instrument is only used
for temporary attachment. nor is it usually embedded in the host when the animal
ivoat rest.” (1921 624

A number of authors, including Haswell and Potts, have supplied colour
notes on this species, but Potts reported the colour varied with that of the host.

tleven specimens from Broome (AM 48) were reported as symbiotic
with Comanthus timorensis (1. Millery. (In Parc 1 (p. 355) this species was listed
as Comantines angulala it has sinee been changed o C. rmorensis) . Most of the
specimens were from crinoids but many of the dredged specimens were not: pos-
sihlv these had been torn loose from their natural association,

Australian distribution: In this collection are specimens from the West
Coast of Australia from Bussclton to Broome, on the cast coast from the Torres
Straits 1o Cape Grenville. The species had not been reported along the northern
coast between Broome and the Torres Straits, nor south of Cape Grenville.

General distribution: Specimens have also been reported from Ceylon and
Singapore.
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Fig. 3. -Svnalpheus comarularion (HaswelD. 30 mm male from AM. 481 a, b anterior region of
cutapace. dorsal and lateral view: ¢, large cheliped. inner face: d. merus and carpus of large
ciieliped, outer face: ¢, . smaill cheliped and merus. outer faces g second leg: ho i third leg
and dactylus: j. telson. 25 mm female from AM. 48; j. anterior region. dorsal view. <. scale
an . oscale by a, by doel £og, by koo scale ¢

291



Synalpheus stimpsoni (de Man)

Fig. 2m, 4

Alphens stimpsonii De Man, 1888a, Arch Naturgesch. 53 (1) 5130 plo 220 g, 3.

Svaalphews stimpsoni Banner & Banuner, [966b. Stam Soc. Mono. 3. p. 46, lig.
12 1968, Micronesica 4 (2): 274,

Alphews amboinae Zehniner, 1894, Rev, Suisse Zool. 20 2020 plo 8. lig. 23,

1922, Siboga Lixped. 39a' (5): 26, fig. 130 Banner. 1958, Pacif. Sci. 12 ()
159 fig. 2.

Svualphens consobrinus De Man, 1911, Siboga bExped. 39a' (2): 204, fig. 21

Svanalphens bracei Potts, 1915b, Pap. Dep. Mar, Biol. Carncgic Instn. Wash.
8: 760 plo 1L Ags 20 textfigs T oa-b, 2 a-c, 3. Clark, 1921, Bull. U.S. natn.
Mus, 8201 (2): 625,

Alpheus stimpsoni De Man var? Schenkel, 1902, Verh, naturl. Ges. Basel. 13
S67. plo 130 fig. 22,

Svaalpheus stricins Kubo, 1938, Annotnes. Zool. Jap. 17 (1) 89, textiigs. 2.
Miva, 19720 Publ. Amakusa Mar. Biol, Lab, Kyushu, 3 (1): 47, pl. 6.

Additional Australian records: Couticre, 1900, Bull. Mus, Hist nat., Paris 6 (8):
411, Torres Straits.

Specimens examined: S specimens from AC S1: 30 AC S5: T specimen
cach from AC 1. 3.4, 7. 2 specimens cach from AC 38, 39 13, AM 22: 2,
AM 35: 120 AM 48, 1. AM 52, 2, AM 57 1. AM 85: 3, AM 97; 1. AM 139
LAM 177 10 AM 192 20 AM 231 [, AM 239 2. AM 3940 |. AM 445
[, AM 447 1, AM 453: 2, BAU 1 2, BAU 31, 2. JB2; 2, JB3: 3. IB4:
300850 30 WM 25-65; 1, WM 34 65: [, WM 45-65: |. WM 48-65. . WM
54 65 1. WM 55-65; 1. WM 65-65; 1, WM 71-65; 5, WM 115-65; 2, WM
120-65, 1, WM [33-65; I, WM 1060-65: |. WM 165-65: 1. WM 193-065: 1.
WM 200-65: 2. WM 217--65: I, WM 233-65; [, WM 277-65: 2, WM 279-05:
3. WM 282--65.

Diagnosis: Rostrum reaching near end of second antennular article. with
slight rounded carina reaching from tip to level of cyes. Orbitorostral grooves
moderate. also disappearing at level of eyes. Orbital tecth with acute tips but
not carinate, varying from onc-third to more than onc-half as long as rostrum.
Carapace posterior o basicerite and lateral to eyes carrying rounded ridge that
extends one-fourth length of carapace, similar o S, comatularum but not as
strongly demarked. In lateral view rostral region of carapace depressed relative
to gastric region.  Without orbitorostral process.

OPPOSITE

Figo 4 (see also fig. 2m).—Svualpheus stimpsoni (de Man). 30 mm female from AC ST: a.
anterior region of carapace; b, large cheliped, supcerior aspect: ¢, small cheliped: d, sccond leg:
¢, 1, third leg, dactylus enlarged: g, h, i, antertor region dorsal aspeci of three different specimens:
j. K. 1L distal region of large chela of three diflerent specimens: m, telson. All figures except f.
scale a: f, scale b,
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Relative lengths of antennular articles variable with first from slightly
longer o almost twice length of sccond; third shorter than second. Stylocerite
reaching to or slightly beyond end of first antennular article.  Scaphocerite with
broad squamous portion variable. reaching to about end of antennular peduncle.
lateral spine a little longer, often curving inward.  Carpocerite equal to laterul
spinc ol scaphocerite.  Inferior tooth ol basicerite usually reaching near end of
orbitat teeth, superior spine much shorter.

Large chela varying from 2.5-3.6 times as long as broad: superior margin
usually bearing tooth above dactylar articulation. Merus 2.6 times as long as
broad. bearing distally a small subacute tooth on inferointernal margin and acute
tooth on superior margin.  Carpus cup-shaped, similar to S, comatularum with
superadistal margin bearing a longer acute tooth,

Small chela 3.3 umes as long as broad with fingers occupying distal 0.4.
Dactylus slightly curved, of usual development. Carpus cup-shaped with distal
teeth similar 1o those lor large chela but greatly diminished. Merus 2.5 times as
long as broad, bearing only small subacute tooth on superodistal margin: superior
and both inferior margins bearing very fine setac.

Carpal articles of second leg with ratio: 10:2:2:2:3.

Merus of third leg § times as long as broad, armcd with acute tooth
distally. Carpus half as long as merus; superodistal margin projecting but rounded.
inferodistal margin bearing o pair of short spinules. Propodus as long as merus,
bearing on its lower margin numerous small spinules and a pair dlshnll\ Dactylus
hlunﬂumulalc 0.1 as long as pmpodm ungut curved at right angles to the axis
of the propodus, superior unguis shightly thicker at basc and over twice as long
as inferior.

Telson 2.2 times as long as broad at posterior end, anterior pair of spinules
located just above middle, posterior pair slightly below middie.

Discussion: Five of the species of Svaalphews described as commensals
on crinotds have been recognized as being closely related, but other species appear
to be distinct.  Fach species in this group was described on the basis of o few
specimens. De Man had only onc ovigerous female from Amboina on which o
base his species S, stimpsont; cight specimens—two males, four females and two
immature forms—Ifrom Indonesia for 5. consobrinus . Zchntner had only one
spectmen of unspecified sex from Amboina for S, amboinge ; Potts had scven
females from the Torres Straits for the description of 8. brucei; Kubo had onc
male and one ovigerous female from Japan for 8. seriaius. S, stimpsoni var(?7) of
Schenkel need not be formally considered, as it is not named and as it casily falls
within the range of variation discussed below.

In @ previous study (1968: 274) we placed S, consobrinus in synonymy
under S.stinipsoni, the oldest name in this complex. In our present study collection
we have cighty-nine specimens from castern and western Australia (unfortunately
nonc from the Torres Straits, the type locality for 8. brucei) of which forty are
intact. We have studlcd this group of forty in respect to twelve characteristics
that have been used. or could have been used for differentiation of the species.
The comparative dnta i,\ presented in Table II: where possible the conditions
reported were from the original texts, but at times the proportions were taken
from figures.
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Table 2.

Nominal species reported in the S, stimpsoni complex

Characteristic

Tip of rostrum to second anten-
nular article.

Length, orbital tecth to rostrum ..

Length, orbital teeth to first anten-
nular article.

Length, visible part first antennular
articte to following articles.

Tip of styvlocerite to antennular

article.

Relative length. teeth of basicerite,

Length, carpocerite to antennular
peduncle.

l.ength breadth merus. third leg ..

Length breadth third

leg.

propodus.

Spines of propodus third legs

Size of outer angles, telson

Size of dorsal spines. telson

S. stimpsoni

To middle

0-3

To middle

Longer than sum
of following.

End first

Teeth subequal

Reaching to end.

(%)

5 (from  de
Man).

5-6 (from plate).

5

Long

Large

S. amboinae

Stightly past end.

l.ess than half ..

Past middle (de

Man).

Equal to sum of
following.

Same

Inferior markedly
longer than
superior.

Same

2:8-36 ..

4-4-5-2 ..

9 (from plate)

Short

Medium

S. brucei

Toend ..

0-3

To middle.

Same as S.

stimpsoni.

Same

Same as S.
amboinae.

Same

35

Not figured or
given.

Not given

Same as S.
fossor.

Not given.

S. striatus

To end

0-4

To middle.

Same as
amboinae.

0-3 of second

Same as
amboinae.

Same

40

6:5-70 ..

7

Short.

Small

Australian specimens

From distal quarter of first to
bevond end of second.

0-3-0-6.

From middle almost to end.

Length of first varying with angle
it makes to carapace.

From shorter to definitely longer
than first.

Varying from condition in S§.
stimpsoni to condition in S.

amboinae.
A little shorter to a little longer
than antennular pedunzle.
3-2-4-1.
4:7-6-0.

6-10.

From short to long.

From small to large.




From studying the material above we conclude that 8. stimpsoni is a
single but highly variable specics and that those forms previously known as S
stimpsoni var?, S. amboinac, S. brucei, S. swiatus as well as S, consobrinus are
synonyms ol 8. stimpsoni.

We have compared our specimens ol S. stimpsoni with D¢ Man’s type
specimen of the closely related S. odontophorus, and with six specimens from the
South China Sca which are presumably S odonrophorus. While both species
appear to be variable, as yet there appears to be no overlapping of the charac-
teristics that 2e Man used for separation: in addition we have found the orbital
teeth to be much shorter in relation to the rostrum in S, odontophorus than in
S, stimpsoni. We will discuss these specimens in a future paper.

Biological notes:

In Australia, as clsewhere, this species s commonly  associated  with
crinoids, two being identified as Comanthus purpurea (Miller) (AM 231) and
Comanthus  timorensis  (Miller) (AM 48). as well as numerous unidentified
crinoids. Miva (1972) reported the species (as S, striatus) from three diferent
species of crinoid and regarded it as an obligate commensal in Japanese waters.
In addition it has been reported as occurring intertidally in heads of dead coral
and under rocks, therefore in Australia 1t does not appear to be an obligate
commensal. It has been dredged as deep as 25 fathoms.

The colour of those occurring on crinoids varies with the colour of the
host. John Yaldwyn supplicd colour notes for a specimen (AM 192) collected
under rocks near Sydney: “Overall colour pale green, incipient darker green bands
posteriorly on ecach abdominal scgment; large hands with broad green “w™ on
white background. Through lens shortly after death: small, simple red chromato-
phores on body with background of granular blue chromatophores. possibly some
vellow: details of chromatophores in green and white pattern could not be made
out”.  As Potts (1915a: 77) remarked (see Appendix), longitudinal stripes
against o translucent white or transparent background is a common colour pattern
and was the basis of Kubo's name. S. striatus. The body length of our specimens
ranged in size from [4--35 mm with the females larger than the males.

Australian distribrtion: This species is found from Sydney in temperate
castern Australia, northward along the Great Barrier Reef, across northern Aus-
tralia and south as far as 37° S in Western Australia.

General distribution: Indonesia, Singapore, Thailand. Celebes, Philippines.
Japan, Marshall and Gilbert Islands.
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Synalpheus quadriarticulatus sp. nov.

Fig. 5§

Holotype: 11 mm ovigerous female from sponge in 3 m water between Hammond
and Waiwea Islands, Torres Straits (BAU 27).

Allorype: 10 mm male from same location as type.

Paratypes: 6 specimens, immature, 5=8 mm long. symbiotic with sponge {rom
same location as type; 2 immature specimens 7 mm long from Thursday
Is.. Torres Straits (BAU 28).

Description: Rostrum and orbital teeth of equal length, orbital tecth
broader at base, reaching more than one-third length of visible portion of first
antennular article. Rostrum without orbitorostral process.

Sccond antennular article 0.8 as long as visible portion of first and [.3
times as long as broad: third article 0.8 as long as sccond. Stylocerite reaching
almost to end of first antennular article. Scaphocerite with squamous  portion
entirely lacking, curved lateral spine reaching past middle of third antennular
article. Carpocerite 6 times as long as broad with tip reaching length of third
antennular article past that article. Inferior spine ol basicerite heavy, reaching to
middle of sccond antennular article. superior spine pronounced and acute.

Large chela subevlindrical. 2.8 times as long as broad. distal end of
superior margin of palm terminating in swollen tubercle from which projects an
acule tooth. Superior margin of duactylus crescentric, almost circular, with inferior.
or opposing., margin convex. Central portion slightly thickened, decreasing in
thickness towards margins : tip projecting and rounded, overhanging end of pollex,
Mecrus 2.6 times as long as broad. Both inferior margings distally armed with broad
acute teeth, superior margin incrmous.

Small chela about 3.5 times as long as broad. fingers o litde shorter than
palm. Fingers laterally broadencd with opposing surfaces slightly excavate; both
dactylus and pollex terminating in hooks: outer margin of dactylus finely scrrate.
Carpus cup-shaped, about a quarter as long as chela. Merus S times as long as
broad. icrmous : superior margin distally produced but rounded.

third article 1.4 times as broad as long.

Mecrus of third leg 5.0 times as long as broad, incrmous. Carpus 0.4 as
long as merus, inferior margin terminating in spine, superior margin in obtuse
tooth. Propodus 0.7 as long as merus, over 6 times as long as broad. bearing S
inferior and 2 distal spines. Dactylus biungiuculate, gradually curved, superior
unguis a little longer, but thinner, than inferior. Apex between ungui U -shaped.

Felson 3.5 times as long as posterior margin is broad, 2.7 times as broad
anteriorly as posteriorly, lateral margin straight, posterior margin slightly arcuate.
terminal spines prominent, outer pair about half the length of the inner. Outer
uropod without distal articulation.

The type carried only two very large eges with considerable amount of
volk and conspicuous cye spots.
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Variation: ‘Phere are certain pronounced differences between the smaller
specimens which we regard as immature, and the holotype. In the holotype the
rostrum and orbital teeth are nearly equal, while in the immature forms the rostrum
is the longer, The antennules are more slender in the holotype and the stylocerite
is donger in relation to the first antennular article. The lateral spine of  the
scaphocerite is longer i the paratype and the squame exists as a shoulder. The
large chela is broader in the smaller specimens. The most important difference
is 1 the small chela which in the holotype is more slender with its fingers as broad
at the articulation as they are unear the distal end. giving the appearance of a
duck bill: the opposing surfaces of the fingers are flattened. not excavate. In the
immature specimens the fingers taper slightly distally and the opposing surfaces
are excavate. In the smaller specimens the carpal articles of the second leg are
much broader than those of the type. Similarly all of the articles of the third Teg
are relatively broader. We believe these differences are due to different growth
and that with the collection of more specimens the range will be bridged.

Disenssion: OF the six species of Syvadlphieas with four articles in the
carpus of the second leg, five are from the Western Atlantic: S, filidigituy Arm-
strong (1949: 15), S, barafionensis Armstrong (1949 21y S, rathhunae Cou-
ticre (1909): 843, S, longicarpus (Herrick) (18910 382), and 8. brooksi Cou-
tere (1909 69y ¢ the Pacific species is S, redactocarpus Banner (19530 29).
known only from Hawaii. The present species differs from the six previoush
known by the broadened and flattenced fingers of the small cheliped. This species
also lacks the wufts of setae on the superior surface of the dactyl of the small
cheli which are typical of the Adantic species, S, redactocarpus also facks these
tfts, but unlike 5. guadriarticudatus, S, redactocarpus carries a well developed
squame and dacks both the tooth above the dactylar articulation of the large
chefas and the dorsal spinudes on the telson. 1t should be noted that S, fongicarpus
and N, brooksi normally have five articles (o the carpus, and Couticre (1909
attributes the reduction of articies in these species to immaturity ; similarly, Miva
(18720 61) reported two immuture males of S. demani Borradaile with only Tour
carpal articles, Thus, the condition in 8. redaciocarpus, in which the type was only
5 mm in total dength, may be due to immaturity, but the type specimens of S,
quadriqrticuies are ol fair size and are sexually mature.

in the general form of the anterior carapace, antennal and antennular
bases. the form of the large and small chelae, third legs and uropaeds, this species
closcly resembles S. pescadorensiy Couticre which is also found in Australian
waters. It difters from S, pescadorensis, in addition to the conspicuous four articles
of the carpus, by shorter basal antennular articles, a degencrate squame, slight
dificrences in proportions of the third lees, the Tack of a greatly developed tooth
on the svmpodite of the uropods, and in the lhighter armature and more normal
terminal marging of the telson (compare figs 5 and 6). In spite of these ditferences,

OPPOSITE

Fig. 5. Svualphens quadrviarticulatus sp. nov.  Holotype: a, Anterior region: b, abdomen and
cpg: ¢, d, large chela and merus: ¢, small ¢heliped, superior view: [, outer face of small chela:
g distal region, inner Tace of small chela: h, second leg: i, j, third leg and detail of dactylus;
k, uropods: L telson.  Paratype: m, anterior region, dorsal view: n, o, large chela and merus:
P, g, small cheliped, outer face and distal region enlarged, ventral view: r, second leg; s, (, third
leg and detail of dactylus: u, telson. ¢, d, e, h, i, scalc a; j, q, t.scale by a, b, g k. l.m, n
O, P, IS, U, scale .
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we feel the similaritics are sufliciently great to suggest that S. quadriarticulatus
may have cevolved from S. pescadorensis and that the changes represent an adaption
from an open life to that within the body of a sponge.

Mr Paul Jokiel of the Hawail Institute of Marine Biology has given us a
10 mm specimen that he collected on Canton Is. in the Phocnix Archipelago on
June 2, 1972 it came from a coral head from within the lagoon near the pass.
It is quite similar in many characteristics to this species, and it has four articles
o the carpus of the second legs, but there are several dilferences: it possesses
a narrow squamce that reaches to the end of the sccond antennular article: the
rostrum and orbital teeth are reduced to shallow obtuse and rounded projections
the distal end of the palm of the large chela projects above the dactylus but does
not carry an acute tooth : the small chela is the same as the immature Australian
forms. It may be that this is a new but closely related species, but more specimens
must he collected before a decision can be made.

Biovlogical notes: These specimens were all collected from sponges thal
were lodged in the interstices of the base of dead coral heads. The large chela
was more than half as Tong as the body of the shrimp and was markedly heavy for
the size of the body. We have often noticed that alpheids that five in sponges
ceem to have a disproportionately large chela,

The namie refers to the four carpal articles of the second leg. The holotype
and allotype will be placed in the Australian Muscum @ the paratypes will be
deposited at the Smithsonian Institution in Washington D.C.

Australian distribution: Al specimens in the collection were taken in
Torres Straits, north Queensiand,
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Synalpheus pescadorensis Coutiére
Fig. 6

Svnalpheus pescadorensis Couticre, 1905a. Fauna and Geog. Mald. and Laccad.
2 (4): 877, pl. 73, fig. 15. De Man, 1926, Mitt. zool. Mus. Berl. 12 (2):
341; 1911, Siboga Exped. 39a' (2): 298, fig. 63. Tiwari, 1963, Ann. Fac.
Sci. Saigon, p. 279, fig S.

Specimen exammined: A 13 mm female from AME 3147,

Diagnosis: Rostrum reaching to first quarter of visible part of first an-
tennular article. Orbital tecth equal in length to rostrum, but broader at base,
almost cquilateral triangles. Rostral base without orbitorostral process.

Visible part of first antennular article almost twice as long as sccond:
sccond article 1.3 times as long as broad; third article only a little shorter than
second. Stylocerite reaching to last quarter of first antennular article. Squamous
portion ol scaphocerite narrow, reaching to end of second antennular article.
lateral spinc as long as antennular peduncle. Carpocerite reaching the length of
third article past that article. Basicerite with inferior tooth reaching past end of
first antennular article; superior tooth prominent, almost half as long as inferior
tooth.

Largc chela  subcylindrical, 2.3 times as long as broad. Termination of palm
above dactylar articulation bearing swollen tubercle from which projects a smaller
acute tooth; slightly medial is a low lobe with two setac. Pollex shorter than
dactylus, Dactylus almost circular in outline, with superior margin crescentric, in-
ferior or oppositional surface also strongly convex proximal to terminal tooth.
Mecrus heavy, twice as long as broad, unarmed. Small chela 3 times as long as
broad, fingers laterally broadened and cxcavate. Bactylus terminating in bifurcate
tooth, pollex in single tooth; tecth mecting and crossing when chela s closed.
Mcrus slender, 3.5 times as long as broad, also unarmed. Carpus cup-shaped.
almost 0.3 as long as chela.

Carpal articles of sccond leg with ratior 10:2:2:2:5 middle articles
broader than fong.

Third leg 3.5 times as long as broad, unarmed. Carpus 0.3 as long as
merus, superodistal margin produced, inferior margin terminating in strong spine,
Propodus 0.6 as long as merus, inferior margin bearing 89 spinules, onc pair
distally ; supcrior margin somewhat bowed, and markedly broader in middle
than proximally. Dactylus biunguiculate, superior unguis longer than inferior.
ncarly cqual in breadth at basc.

Telson 2.3 times as long as broad. Dorsal spines large, anterior pair
shorter than posterior, posterior pair almost 0.3 length of telson. Terminal spines
asymmetrical in the sole specimen with largest almost as long as posterior dorsal
spine, other three about two-thirds the length of largest: smaller spines half as
long as tip is broad. Posterior margins between spines very narrow and not pro-
duced. Sympodite of uropods with unusually long lateral tooth, half as long as
external ramus. Cuter uropod without articulation.,

Discussion: Gur specimen differs from Couticre’s original specimen i that
the squame is longer, reaching to end of second instead of the middle of the sccond
antennular article. The orbital teeth on our specimen are acute rather than obtuse.
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Further the dactyl of the small chela terminates in two distinct tecth in Couticre’s
specimen while in our specimen there is only one tooth that bears a small incision.
The principle difference however, is in the posterior margin of the telson which
in Couticre’s, De Man’s (1911), and Tiwari’s (1963) specimens bear a slight
rounded projection between the posterior pairs of spines. In this specimen. as
well as De Man’s from the Solomons (1926) the projection is lacking. Yct the
A astralian, like the other specimens, lack the articulation of the outer uropod and
hive the enlarged tooth of the sympodite. Therefore, tentatively we are leaving
this specimen under Coutiere’s name.

The broadenced dactyl of the small chela shows relationship between .
quadriarticulatus (discussed above), S, laticeps Couticre and S, antenor De Man
(the latter two not known from Australia). It can be scparated from all three
hy large spines on the dorsal surface of the telson and the large tooth of the
sympaodite of the uropods.

Australian distribution:  The only  Australian  specimen  available  was
dredged from Keppel Bay in southern Queensland.

General distriburion: This specics is known from the Maldive Archipelago
in the Indian Gcean and the Pacific from Victnam. [ndonesia, Sulu Archipelago,
the Pescadores and the Solomon Islands.

OPPOSITE

g 6.—=Svaalpheus pescadorensis Coutiere. 13 mm female from AME 2174:  a, Anterior
region, dorsal view; b, ¢, large chela and merus: d, ¢, small cheliped and detail of anterior region
in ventrolateral view: f, second leg: g, h, third leg and enlargement of dactylus; i. telson and
uropods.  b.e.d, scale a: h, scale b: a,ef e, scale c.
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Synalpheus sciro sp. nov.

Fig. 7

Holotype: The sole specimen a [2 mm female from CSIRO station 208, 27° 407 S
113 207 E, northwest of Blutf Point, W.A.. 10/1(/63. Collected at 7 1,/2
fathoms. (WM 64-65).

Description: Rostral tip reaching to well past middle of visible part of
first antennular article, slightly upturned, margins concave. Orbital teeth nearly
as long as rostrum, but broader at basc. Tips of rostrum and orbital teeth rounded
and bearing a few setac. Dorsal surface of carapace flat except for slight orbito-
rostral grooves that extend only part way to corneas, Corneas lying length of
first antennular article posterior to orbitorostral indentation: pigmented arca of
cyes small. Rostral base without orbitorostral process.

Visible portion of first antennular article 1.6 times length of second :
sccond article a little Tonger than broad; third article shightly shorter than sccond.
Stylocerite reaching to middle of visible part of first antenmular article on one side
and to first quarter on other (probably the longer stylocerite is normal). Scapho-
cerite with narrow squamous portion reaching almost to end of third antennular
article : lateral spine reaching length of third article past that article. Carpocerite
slender. 6.5 times as long as broad when viewed ventrally, reaching just past end
of lateral spine of scaphocerite. Inferior spine of basicerite reaching to first third
of second antennular article ; superior spine strong, equal to stylocerite.

Large cheliped missing.

Smull cheliped with fingers excavate and denticulate. Pollex with three
teeth distally. middle tooth the strongest, dactylus with two teeth displaced slightly
medially. Chela 3 times as long as broad. fingers about 0.8 ength of palm. Carpus
cup-shaped, (0.3 as long as chela. Merus slender, 3 times as long as broad with
inferodistal margins inermous. superodistal margin projecting as a small acute tooth
carrying sceveral hairs.

Carpal articles of the second leg with a ratio 1O:1:1:1:5; middle articles
broader than long.

Merus of third leg 4 times as long as broad. unarmed; carpus 0.4 as long
as merus, inferodistal margin bearing small spine, superodistal angle projecting
as rounded tooth. Propodus 0.7 as long as merus, bedaring on its inferior margin
7 spines and 2 distally. Dactylus biunguiculate, inferior unguis slightly shorter:
apex between the notch subacute.

Telsal tip mutilated. Outer uropod without distal articulation.

Discussion: 'The long anterior extension ol the carapace beyond the eyes,
the lack of orbitorostral projection and even the form of the ungui of the third
Iegs s similar to the species tn the Comatularum group, but none of these have
the spatulate and denticulate ductylus on the small chela. On the other hand, of

OPPOSITE
Fig. 7. —Svunalpheus scivo sp. nov.  Holotype.  a, b, anterior region, dorsal and lateral aspects:
¢, small cheliped, outer face: d. inner face of distal region of small chela: ¢, detail of fingers of

small chela, ventral aspect: 1. second leg: g, h. third leg and enlarged view ol dactylus: i, telson
and uropods.  a, b, ¢ 1) g, i, scale a: h, scale b; d, e, scale ¢.
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those with the subspatulate dactylus only S. pescadorensiy and S. quadriarticulaties
lack the orbitorostral process; these species also lack the distal articulation of
the uropod. This species has the normal number of carpal articles on the second
leg: S. quadriarticulutus has only four. In S, pescadorensis the front of the cara-
pace does not project, and the rostrum is markedly shorter than the first antennular
article. the stylocerite and even the superior spine of the basicerite, while in S, sciro
the rostrum is over half the length of the visible portion of the first antennular article
almost as long as the longer (normal?) stylocerite and about equal to the superior
spine of the basicerite. The most marked difference between the two species,
however. lies in the tooth of the sympodite of the uropods which is half as long
as the outer uropod in Y. pescadorensis, and is less than a quarter the length of
the uropod in S. sciro.

The name is derived from an anagram of CSIRO, the commonly used
abbreviation for Commonwealth Scientific and Industrial Rescarch Organization
ol Australia, the agency that has loaned many of the specimens for this study.
The holotype will be deposited at the Western Australian Museum.
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Synalpheus bituberculatus De Man

Fig. 8

Syaalpheus bituberculatis De Man, 1910b, Tijdschr. ned. dierk. Vereen, 11 (4):
294 1911, Siboga Exped. 39a! (2): 276, tig. 53. Banncr & Banner, 1966b,
Siam Soc. Mono, 3, p. 66, fig. 22. Miya, 1972, Publ. Amakusa Mar. Biol.
lLab. 3 (1): 57, pl. 10.

Specimens examined: 2 specimens from AM 21 1. AM 90 1. AM 334,
1. BAU 10 7, BAU 25: 9. BAU 27 & BAU 28:. 2. BAU 30; 1. BAU 37:
[, BAU 38: I, BAU 40: 1. BAU 42 1. BAU 43 10, BAU 44 4, BAU 4X;
2, BAU 56: 2, BAU 57; 1, WM 166-65.

Diagnosis: Rostrum with tip upturned, rounded to acute, sides parallel
to triangular; tip reaching to near middic of visible part of first antennular article.
Orbital teeth almost as long as rostrum, but broader at base, with several setae at
tips. Rostral base with orbitorostral process.

Sccond antennular article 1.6 times as long as wide, a little shorter than
visible part of first antennular article and a litde longer than third article.
Stylocerite heavy. reaching to proximal portion of second article.  Scaphocerite
with squamous portion narrow, reaching to near end of antennular peduncies
lateral margin concave, lateral spine varying in length from cnd of antennular
peduncle to as long as carpocerite. Carpocerite slender, 6.0 times as long as broad,
reaching length of third article past that article.  Superior tooth of basicerite
acute, short: inferior tooth acute, longer than styloccrite.

Large chela cylindrical, 2.3 times as long as wide with fingers occupying
distal 0.3, Palm uswally terminating above dactylar articulation in two conical,
obtuse tubercles, tubcercles directed Torward and upward.  Supcerior margin of
dactylus sharply carinate, Merus twice as long as broad, with superior margin
strongly curved, inferointernal and superior margins terminating in acute teeth.

Smatl chela 2.8 times as long as broad. Bactylus proximally broad, taper-
ing shightly towards tip: tip with one distal and one medial tooth. Pollex with
strong terminal tooth, at times with a small secondary tooth. When fingers are
closed the major tooth of pollex docs not appear to hit between teeth of dactylus.
Dactylus. pollex and lower side of palm bearing many setac.  Inferointernal edge
of carpus bearing a few slender spines. Mcerus almost 4 times as long as broad
distally; inferoexternal margin bearing closely spaced fine long setac: infero-
internal margin bearing 6--9 slender spines. shorter than the setac on the external
margin.

Carpal article of the sccond feg with a ratio: 10:2:2:2:4.

Merus of third leg 3 times as long as broad. bearing on its inferointernal
margin 69, or at times less, short strong spinces, but without distal teeth or spines.
Carpus 0.4 as long us merus, superior margin projecting as tooth, inferior margin
bearing strong distal spine. Propodus 0.7 as long as merus, inferior margin bearing
610 spines. Dactylus biunguiculate, ungui almost equal at base but with superior
unguis about twice as long as inferior. Merus of fourth leg incrmous,
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Telson 3 times as long as posterior margin is wide ; posterior lateral corners
angular but not projecting.  Guter uropod with transverse articulation.  First pair
of dorsal spinules located slightly anterior to middle. sccond pair slightly posterior.

Discussion: We studied the variation in thirty specimens from Australia
and twenty-nine from the Philippines; also, through the courtesy of the Zodlogisch
Muscum in Amsterdam we were able to study the holotype and several paratypes
of De Man. We found variation in the frontal region similar l() that illustrated by
De Man (19110 plo T, figs. 53, 53a and 53b: of. our fig. 8a and 1), However,
we found a range of variation greater than that reported h) D«, Man in a number
of characteristics:

1. The spine of the scaphocerite varied from as long as the antennular
peduncle to as long as the carpocerite.

9

The two well-developed teeth above the dactylar articulation on the large
chela in a few specimens were reduced to a single slight protruston that
could be seen only by rotation of the chela in a light arranged to shadow
the irrcgularity, but these slight knobs were marked by the charac-
teristic setae (the specimen from BAU 42 lacked all traces of the teeth
and the setae, bul could be identified by the characteristic slender spines
on the merus of the large cheliped).

3. The acute tooth on the apex of the superior margin of the merus of the
large chela varied in development, and in o few was missing entirely.

However, the shape and the armature of the small chela remained quite
constant. De Man had not described the few spines on the carpus and merus of
this appendage, vet we found it to be consistent in his type series, in the present
collections and in the specimens we previously reported from Thailand (1966b).
In & few specimens the spines appear to have been broken off.

Three specimens collected from Darwin (BAU 57) bear only 1-2 spines
on the mferior margin of the third legs (fig, 8p) instead of the 5—6 carried by all
other specimens: coupled with this is a lesser development of the two tubercles
above the ductvlar articulation, with the lateral tubcercle Tess well developed than
the medial. This may represent a distinct geographical subspecies, but we are
loathe to crect one for so few specimens in a variable species.

We have also three specimens in which the dactyl of the large chela s
curved slightly inward, giving the chela a twisted look. We also found this con-
dition in Thai specimens (loc. cit.). We attach no significance to this variation.

De Man recognized this species to be closely related to S, pachivineris
Couticre (originally described as S, bivnguiculatus pachymeris 1905a: 873, and
raised to specific rank by De Man, 1911: 199). He separated the two species by
the tubercles above the dactylar articulation of the large chela, by breadth of the
meri of both chelipeds, by the relative lengths of the scaphocerites. As we found
these characteristies variable we had considerable doubt about the separation of

OPPOSITLE

Fig. 8. -Svualphens hitubercularus De Man. 16 mm female from BALU 27 a, anterior region,
dorsal view; b, ¢, large chela, outer face and merus, inner face; d, e, small cheliped, inner face
and cnlarged dactylus; f, second leg: g, h, third leg and enlarged dactylus. 11 mm male from
AM. 334: i, anterior region, dorsal view: |, distal region of large chd.i k, sccond leg; 1, m,
third leg and enlarged dactylus: n, telson.  Specimen from BAU 42: o, large chela,  Specimen
Irom BAU S7: p, third leg.  a, b, c. d. I, g, ). o, scale a; h, m, scale h c. i, k.1, n, p, scale ¢
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the species. Through the courtesy of the Musee d’Histoire Naturelle of Paris
we were able o examine the specimens that Couticre had reported from Cargados
and Providence Islands (1921: 417) and now belicve that the two specics may
be firmly separated by the nature of the small chela. In 8. bituberculatus the
dactyl of the small chela is slightly broadened and bears a distal tooth with an
accessory tooth medially, while in S0 pachyaeeris the tp is tapered and without
the accessory tooth: further. on the merus of ' S. bituberculatus the inferoexternal
margin bears a row of jong fine setae, the inferointernal a series of slender spines.
while 5. puchivmeris bears only scattered setae on the merus. While the relative
length of the scaphocerite cannot always be relied upon, it is usually definitely
longer than the antennular peduncle in S, hitubercularns and definitely shorter in
S, pachvineris. Simitarly, on the large cheliped the superior margin of the merus
is usvally produced into an acute tooth and the palm usually bears the two up-
turned wbercles in 8. bituberculatny while in S, pachymeris the meral tooth s
always lacking and there is never more than once tubercle which s always directed
forward.

No spechmens resembling 8. pachymeriy have been found in the Australian
collections. While it is incidental to the present study we suggest that if anyone
collects specimens similar to the form that Couticre named “variéte cargadosi™
(1921: 417), he carctully consider its specific separation from pachivieris (or, as
Couticre descertbed it. 8. Minnguiculatus ), for the characteristics used to separate it
do not fall into the range of variation we have seen.

Bivlogical notes: S, bitubercudarus is commonly found in sponges, living in
pairs. We have also found 1t in dead coral from all scctions of the reef in waters
up to 8§ metres deep. De Man reported 1t from sandy bottom at 36 metres. A
colour note by John Yaldwyn with the specimen from One Tree Island (AM 334)
states “body and appendages pinkish transparent with scattering of red chromato-
phores: cyes black, fingers orange™. Our specimens ranged in size from 10-20 mn.

Australian distribution: Uhis species was collected in Western Australia in
the Houtman Abrohlos ; in northern Australia from Darwin and the Torres Straits ;

and in castern Australia from Green Island, Hayman Island and in the Swain
Reets-Capricorn Group arca.

General distribuiion: Indian Occan, Singapore. Thailand, Indonesia, Japan,
Philippines®,
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Svnalpheus harpagatrus sp nov.

Fig. 9

Holotype: 38 mm female from sponge in S0 feet of water 5 miles west of North
Beach. Perth. Western  Australia (WM 86-65) collected by 1. Blair,
9/9/61,

Allotype: 28 mm male from a pair taken from a sponge. Cottesloe, near Perth,
Western Australia (WM 11129/30) collected by L. Glauert, December,
1924,

Paraivpes: 1, 35 mm female from WM 11129730 [, 14 mm male and [, 20 mm
female from WM 10380 1, 14 mm female from WM 4985 1, 25 mm male
from SM [,

Description: Rostrum awl-shaped. three times as long as broad at basc,
tip three-quarters length of wisible part of first antennular article. Orbital teeth
triangular, about two-thirds as broad at the base as long, with inner margin straight
and parallel to axis of rostrum. Tips of rostrum and orbital teeth bearing a few
setac. Rostral base with orbitorostral process.

Sccond antennular article 0.8 as long as visible part of first, and 1.5 times
as long as wide. Third article a little shorter than sccond. Stylocerite acute,
rcaching middle of second antennular article. Lateral tooth of scaphocerite reach-
ing ncar end of third antennular article. Squamous portion narrow, reaching ncar
middle of third antennular article. Carpocerite a little more than six times as long
as broad and reaching well past end of antennular peduncle. Inferior tooth of
basicerite almost as long as stylocerite, superior tooth acute, slender, about one-
third as long as inferior woth, Distal end of ultimate article of third maxilliped
bearing a cluster of 10-12 short heavy spinces.

Large chela sub-cylindrical, 2.4 times as long as broad with fingers occupy-
ing distal 0.3. Distal cend of superior margin of palm slightly protruding and bear-
ing medially a small acute tooth. Merus thick, 1.8 times as long as broad,
inferior marging incrmous, but bearing on superodistal margin an acute trianzular
tooth,

Small cheliped stout. Chela nearly eylindrical, 2.3 times as long as broad.
fingers a little less than half as long as palm. Dactylus broadened with rounded
tip bearing 4 rounded obtuse tecth. Pollex also broadenced, tip bearing 3 triangular
acute teeth. Distal half of opposing surfaces of pollex and dactylus deeply excavate,
proximal half of pollex convex and fitting into corresponding cavity on dactylus.
When fingers are closed, teeth at tip of dactylus mesh with, but extend beyond.
those of fixed finger. Carpus cup-shaped, superodistal margin armed towards
medial side with a subacute tooth similar to that of large chela. Merus heavy,
.8 times as long as broad. with superodistal tooth similar to that of large chelu.

Carpal articles of sccond leg with a ratio: 10:1.8:1.8:1.8:4.0.

Merus of third leg 3.2 times as long as broad, bearing on inferointernal
margin 3 strong spines, but nonc distally. Carpus onc-third as long as merus. super-
odistal margin projecting as strong obtuse tooth, inferodistal margin bearing two
spines. Propodus about two-thirds length of merus, bearing on its inferior margin
5 strong spines, but none distally. Carpus onc-third as long as merus, superodistal
margin projecting as strong obtuse tooth, inferodistal margin bearing two spines.
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Propodus about two-thirds length of merus, bearing on its inferior margin scven
spines and two distally. Dactylus biunguiculate with ungui equal in length ; supcrior
unguis 4 times as long as broad at base and following gradual curve of dactylus:
inferior unguis about as Jong as broad at base and at almost a right angle to
the axis of propodus. Fourth leg similar to third. but bearing less spinules on
mcrus. Fifth leg without spines on merus.

Telson 1.8 times as long as broad at posterior margin, much shorter
than uropods. Posterolateral angles acute and slightly projected. Posterior margin
hroadly arcuate. Outer uropod with transverse articulation.

Discussion: On the small cheliped of the male allotype the merus was more
slender than that of the holotype, the inferodistal tooth was merely a rounded
prominence and the small tooth on the superodistal margin of the carpus was
absent. However, as another male we examined had a small cheliped that was
like that of the holotype, we feel this must be an individual variation. In two
specimens the rostrum and orbital teeth are a little longer in relation to the first
antennular article than those of the holotype.

This species appears to be related to the Indo-Pacific group of synalpheids
that carry broadencd and often denticulate fingers on the small chela. The species
in the American Gambarclloides (= Lacvimanus) group have similarly developed
fingers, but according to Coutiere (1909, serratum) the ““Laevimanus™ group al-
ways has a hcavy crest or brush of sctac on this dactylus which never appears
in the Indo-Pacific forms. The Indo-Pacitic group of species include those listed
in the key from couplets 6 to 12 (p. 279) and S. antenor De Man and S.
laticeps Couticre. From all these species S. harpagarrus is separated by the presence
of strong spines on the merus of the third legs and by the very heavy spines on
the tip of the third maxilliped. Other characteristics uselul for the separation of
this species are given in the key.

The specific name is derived from harpatus Gr., scizing or holding and
--tros, Gr.. tool or instrument, and refers to the possible use of the small chela in
the cavity of the host sponge.

The holotype and allotype will be placed in the Western Australian
Museum in Perth.

Biological notes: All of the specimens came from sponges cxceept one that
was dredged, but it might have been separated from a sponge in the dredging
process. The type was dredged from 50 ft, but all except one of the paratypes
were collected from sponges intertidally.

Australian distribution:  All specimens with locality data were collected
between Fremantle and Geraldton, WA A 30 mm male collected by W, Green-
wood, August 30, 1909, had no collection data, but as it came from the South
Australian Museum. we presume it may have been collected from South Australian
walers.

OPPOSITE

Fig. 9. Svualphews harpagarrus sp. nov.  Holotvpe.,  a, anterior region, dorsal view:; b, distal
end of third maxilliped; c¢. d, large chela and merus, outer Tace; ¢, small cheliped; f, g, dactyl
and pollex of small chela, ventral and lateral view; h, superior face of carpus and distosuperior
section of mierus of small cheliped; i, sccond leg: j, k, third leg and dactylus; 1, fifth leg; m,
telson. ¢, d, e, h,i,j, 1, m, scale a; a,f, g, scale b; b, k. scale ¢
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Synalpheus theano Dc Man
Fig. 10

Svaalpheus theano De Man, [910b, Tijdschr. ned. dierk. Vercen Tl (4): 296:
1911, Siboga Exped. 39a' (2): 293, fig. 61. Banner & Banner, 1972,
Crustaccana 23 (1): 20, fig. 3t [separation from S. neptunus (Dana) ]

Nee Svialpheus theano Banner & Banner, 1966b, Siam Soc. Mono. 3, p. 69, fig. 24
(— S, neptunusy.

Specimens examined: 1 specimen from AM 140, 90 AM P 13556 &,
BAU 27. 6, BAU 28 |, BAU 40: 1. BAU 43 I specimen each from €S 2, 14,
IS, 160 17,232, OM W 1053 2. UQ 22: 1, WM 268-65: 1. WM 10380
20 WM 10487 1. WM 10591,/92.

Diagnosis: Rostrum reaching past middle of first antennular article : orbital
teeth as long as rostrum. but broader at base. Rostral base with orbitorostral
process.

Antennular articles subequal, second article 1.3 times as long as broad.
Stylocerite reaching from three-fourths length of first antennular article to end.
Lateral spine of scaphocerite reaching from onc-hall length to end of third article :
squamous portion reaching variously from three-fourths the length, o end, of
second article. Carpocerite reaching almost the length of third antennular article
past that article.  Inferior spine of basicerite varying from one-halt the length of
the second article to end: superior angle rounded.

Middle article ot third maxilliped bearing two strong spines in addition
to setac, tip of final article bearing a dense tuft of setae but no spines.

Large chela 2.4 times as long as broad : superior margin terminating in an
obtuse tooth above dactvlus. Merus 2.6 times as long as broad, supenor and
inferointernal margin cach terminating in small acute tooth. Small chela 2.4 times
as long as wide with fingers and palm almost equal in length.  Dactylus broadened
faterally. opposing surface slightly excavate and terminating in o slender obtuse
tooth that crosses a simitar tooth on pollex upon closure. Margin of outer facc
of dactylus armed with 7-9 regularly placed setac: inner face simifarly armed
with sctac which cross in a regular fashion corresponding setac on margin of
pollex.  Carpus cup-shaped, varying from 0.27-0.33 the length of the chela
Mecrus 3.2 times as long as broad at the distal end. unarmed.

Carpal articles of sccond leg with ratio 10:2:2:2:4, sum of four distal
articles 1.1-1.3 times length of first

Merus of third leg inecrmous, 3.7 times as long as broad. Carpus 0.4 as
long as mierus, superodistal margin projected as an obtuse tooth. inferodistal
margin bearing spine; propodus 0.7 as long as merus bearing scven spines on
inferior margin and  two  distally, Dactylus biunguiculate, two ungui cqual
length, inferior unguis shightly thicker at base.

OPPOSITE

Fig. 10. --Synalpheus theano De Man. 12 mm male from UQ 220 a, anterior region, dorsal view:
b, ¢, third maxilliped and detail of ultimate article: d, ¢. large chela and merus; £, small ¢cheliped,
outer face: g, distal region of small chela, inner face:; h, sccond leg: i, j, third leg and enlarged
dactylus; k, telson. 18 mm female from BAU 25: 1 anterior region showing lack of squame.
b, ¢, h, i, | scale a: a, ¢, I, g, |, k. scale b.
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Telson 2.2 times as long as posterior margin is wide. Posterolateral margins
forming right angles: posterior margin slightly convex, spines on dorsal surface
prominent and anterior to midline. Outer uropod with transverse articulation.

Discussion: For the separation between this species and S. i neptunis see
Discussion under that species (p. 318).

The specimen shown in fig. 10m is without a vestige of the squamous
portion of the scaphocerite. As it compared well otherwise to the characteristics
of this species, and as it was collected from a sponge (BAU 25) with other
normal members of the species, it was regarded as a variation. A similar difference,
however, was found in the related S. neprinns germanus, and there considered as
one of the criteria for the erection of a new subspecies (p. 321).

Biological notes: Some of the specimens were collected [rom dead corals.
The specimen ligured was colfected by AL 3. Bruce from a yellow sponge Psanumnoa-
plysilla purpurea (Carter). Be Man’s specimen was collected by a dredge at 32
mctres. Specimens range in size from 10-22 mm.

Australian distribution: fn Western Australia: specimens were callected
ncar Perth: in northern Australia, from Darwin and Thursday Island: and in
castern Australia, from Whitsunday Group to Port Jackson, N.SW.

General distribution: Indonesia and Singapore (it may be that Johnson
(1962: 50) in his report of the species from Singapore confused S. theano with
S.oneptunuy as we did (1966b) in our Thai study).
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Syralpheus neptunus neptunus (Dana) [Subspecies designated |

Fig. 11

Alpheus neptunus Dana. 18520 U.S. Explor. Exped. 13: 553, pl. 35, g, 3.

Svnalpheus nepties Couticre, 1909, Proc. ULS. natn. Mus. 36 (1659): 87, 1ig.
53, Banner & Banner, 1972, Crustaccana 23 (1): 24 [Neotype established
and full synonymy given|.

Additional Australian Records: [records gquestionable, see discussion below]

Bate, 1888, Challenger Rept. 24: 563, pl. 100 fig. 2 (as Alpheus nep-
ranusy . Aralura Sca.

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

Specimens examined: 17 specimens from AM B 4494, 6. AM P 1695,
I BAU 25 23 BAU 28 7. BAU 33 1. BAU 43 1, CS 25-28. 1. OM W
TOS3: 8. WM 34-65: 4, WM 183 65:; 3, WM 189 065; 1. WM 243-065: 5. WM
274-65: 6, WM 289-65: 5. WM 1059192,

Diagnosis: Rostrum with rounded tip reaching well past middle of visible
part of {irst anicnnular article. Orbital teeth broader than rostrum at base and
often shightly shorter. Rostral base with orbitorostral process.

First two antennular articles subequal. third o little shorter than second:
secend article o little longer than broad. Styloceriie varying from three-fourths
feneth of first antennular article to a little past end. Tateral spine ol scaphocerite
varying from cnd of sccond antennular article to three-fourths Tength of third
article © squamous portion variable, at times reaching 1o end of sccond antennular
article, and at times vestiginl,  Carpocerite longer than antennular peduncles,
approximately live times as long as wide. Lateral spine of basicerite reaching from
end of first antennular article to three-fourths fength of second; superior angle
rounded, occasionally slightly projecting.

Distal article of third maxilliped 4.5 times as long as broad, bearing on
its apex a cirelet of 6-7 short heavy spines.

Large chela 2.5 times as long as wide, with fingers occupying distal 0.3,
Palm terminating above dactylar articulation in rounded prominence. Merus 3.5
times as long as broad with end of superior margin rounded and with only & blunt
promirence on distal end of both inferior margins, Small chela 2.4 times as long
as wide with fingers and palm almost equal. Fingers broadencd laterally, opposing
surfaces excavate, both without auxiliary teeth. Margin of outer face of dactylus
armed with a row of 7-9 regularly placed setac: margins on inner face armed
with setae which cross in a regular fashion, similar setae on poltex.  Both dactyl
and pollex terminate in a single tooth. Carpus cup-shaped, varying from 0.20 to
0.50 the length of chela.

Scecond teg with first carpal articles slightly shorter than sum of four
following; length of chela may almost cqual length of sum of last {four articles.
Ratio of carpal articles of second legs: 10:2:2:2:5.
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Mecrus of third leg three times as long as broad. inermis. Carpus 0.4 as
long as merus, inferodistal margin armed with a solitary spinule, superodistal
margin extended into rounded tooth.  Propodus 0.7 as long as merus, inferior
margin armed with 6-9 spinules, none distally.  Dactylus biunguiculate, 2 ungui
often cqual in length, but inferior unguis slightly thicker at basc.

Telson 2.3 times as long as posterior margin is broad: anterior margin
twice as broad as posterior: posterolateral margins forming right angles: posterior
margin slightly convex.  Dorsal spines prominent; length of anterior dorsal pair
one-third, of medial pair of posterior spines one-quarter, breadth of telson tip.
Quter uropod with distal articulation in mature forms.

Discussion: In 1972 we established a neotype for this species with a
specimen from the Sulu Sea, the type location, and contrasted the species to the
closely related S. thieano De Man. We were able to show that both species
exhibited considerable variation in characteristics previously considered to be of
value in their separation, especially in their growth patterns. However there was
one reliable characteristic: In S, neptunus the tip of the third maxilliped bears a
circlet of short strong spines (fig. 11h) while in S. theano the tip bears a tult of
longer, flexible setac (fig. 10¢).

The largest specimens in the Australian collections were those from Fx-
mouth Gulf which rcached 26 mm in length: other specimens ranged from 7-18
mm. We¢ have figured the rostral front. small chela and sccond legs of one
specimen from Exmouth Guolf (fig. Tk 1. m) as these parts were more slender
than those ol specimens of smaller size. We tentatively suggest that this variation
is @ further extension ol the variation in proportion with size.

Biological notes: In the examination of the collections from Australia and
the Philippines we observed a rather perplexing correlation that we had  not
previously noted. In this species there appears to be two different size ranges
which are correlated with habitat. with an exception from the Exmouth Gull, WA,
In those specimens which in our ficld notes were recorded as coming from corals
or where the specific ecological niches were not noted  (“dredged from 10
fathoms™), the size ranged from [8-26 mm and they contained the usual number
of ovigerous females. Sceondary sexual characteristics were well developed., with
the females showing large rounded pleura on the abdomen and large. soft pleopods :
the second pleopods of the females curied a well-developd appendix  interna
artsing at slightly less than two-thirds the length of the endopod (lig. 11i). In
contrast the pleura of the males were smaller, the first with a definite projected
posterior tooth, the remaining pleura with the posterior marging angular. In the
males of size comparable to the ovigerous [emales the sccond pleopods were
sherter and apparently stromger: while the pleepods carried onlv the appendia
interng as s normal for Synalpheus, it was shorter and originated from shightly
beyond the end of the basal third of the endopod (fig. 11j). Nonc of these
apparently free-living forms was less than 8 mm long.

In contrast, large numbcers in the collection were noted as coming from
the cavitics of sponges; within the spongococls they oceurred in great numbers
(in our personal collections we removed up to fifty speeimens on one sponge, but
we could have collected more from farger sponges). All of these specimens were
small, not reaching over 8 mm in Iength. Nonc were ovigerous, and upon ¢xamina-
tion all showed a male form of abdominal pleura. In most specimens the endoped
of the sccond pleopod had no endite: in a few of the largest there was o small
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Fig. 11, - Synalpheus neprunns neptunas (Danay. 10 mim male from BAU 280 o, anterior region
dorsal view:; b, large cheliped, inner face; ¢, small cheliped, ovter face: d, sccond leg;, ¢, f, third
leg and enlargement of dactylus: g, telson: hy third maxilliped. 27 mm female from WM
183-65: i, sccond pleopod. 28 mm male from WM 83-65: j, seccond pleopod. 30 mm lemale
from WM 34-65: k, anterior region, dorsal view: 1, small ¢heliped: m, second leg. boeod, e, h,
scale ar oa, g, b, scale b: i, gk, 1L omy, scale ¢ f) scale d.
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appendiy interna in the “male position™. Finally, mn the smaller of the specimens
the outer uropod was without the normal transverse articulation: in the larger
the articulation was present but not well formed., 1t ts known that immature
synalpheids of both sexes may have abdominal pleura more like adult males
(Couticre, 1909 18). To our knowledge there have been no observations of
the male-like appendix interna nor ol the lack of transverse articulation in imma-
ture forms.  Other morphological charactenstics lic well within the range of
variation that we have alrcady reported upon.

The exception lies i two collections from Exmouth Gull (€S 25-28.
WM 60-65) The specimens in both of these were reported as coming from
sponges gathered in trawls and both contained sexually mature specimiens ranging
from 10 25 mm in length (these are not the large specimens mentioned under
Discrission).

We know ol onlyv one other case (Coutiere 1909: 17) where there has
beon reported among the alpheids such difference in habitat with sex and sexual
maturity. We suggest two possible interpretations for the observations: First. that
the voung of S0 i neprunas may settle either in the dead coral (or other simitar
habitatsy where iC will grow o nraturity, or may settle m various sponges where
some pheremonce-like chemical given off by some species ol sponges will inhibit
growth and sexual maturity ol the individual. This explanation does not account
for the fack of the smaller individuals e the “open™ habitat. Sceond. that the
species actuadly uses some species of sponges as a Tnursery’L probably nfesting
itin o post-larval stage and staying within the protection of the spongocoel until
it reaches the length of about 8 num when it moves into the “open™ habitat, What
would cause an individua! to Teave the spongecocel at o particular stage of develop-
ment we do not know, but we suggest it may be a change in food habits or oo
much spatial restriction by the narrow passages ol the sponge. In the case of
the two Faxmouth Gl collections these food or spatial restrictions had not applicd
in that particudar sponge and the alpheid could reach maturity. While ioowill take
further field observation supplemented with Taboratory studies to contirm these
conclusions Cwhich are impossible in Hawaii as the species does not oceur in the
Central Pacific), we believe that the second hypothesis seems the more logical
from the data available to s,

Fhe Aastralian specimens were tahen mostly from coral heads collected
in shallow water: however, those from Cockburn Sound were taken from sponges
dredeed Trom 11 Ffathoms.

Australian  disicibution: Specimens from Western Australia came {from
Perth to Bxmouth Gulf: i northern Australia from Thursday Is. in castern
Australia from Port Douglus to Port Jackson.

Greneral distribution: Red Sca: Indian Ocean: Indonesia: China, Japan
and Sulu Sca. We have not found it in the istands of the Central Pacific. There
is so much confusion about the identity of S, i weprimas that most older locality
records cannot be relied upon.
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Synalpheus neptunus germanus subsp. nov.

Fig. 12

Holorype: 11 mm specimen coliccted from sponge by G. Glauert, 14,8/22, at
Cottesloc. W.A. (WM 9991)_ apparently an immature male.

Pararypes: 16 specimens, 10-15 mm  from same  location as the holotype;
cighteen specimens. 10—15 mm from Rottnest, W.A. (WM 32-65): nine
specimens 7-14 mm from Cottesloe, W.A. (AM P [2426). [All paratypes
apparently immature males. ]

Description: Rostrum almost reaching to end of first antennular article,
Orbital tecth with tips rounded, almost as long as rostrum, but much broader at
basc. almost forming an cquilateral triangle.  Rostral base with  orbitorostral
process,

Antennular peduncle stout, articles subequal, sccond antennular article
a little broader than long. Stylocerite a little longer than first article. Scaphocerite
with lateral spine reaching almost to end of third antennular article: squamous
portion absent. Carpocerite reaching well past antennular peduncle. 4.5 times
as long as wide in lateral view. Basicerite with superior margin slightly projected
but rounded: inferior spine a little longer than stylocerite.

Distal end of third maxilliped armed with a ¢irclet of spinules.

Large cheliped 2.6 times as long as broad. distal end of superior margin
proximal to palm produced into an obtusc tooth, tilted slightly upward. Finger
0.3 as long as entire chela. Merus two times as long as broad, distal ends of both
inferior margins armed with slightly produced. obtuse teeth; superior margin not
produced.

Small chela 3 times as long as broad, palm a little shorter than fingers:
fingers laterally expanded and excavate : distal part of pollex on inner face bearing
four patches of sctac which curve upwards and forwards so that when viewed
from the inner face they appear as a fan of sctac (fig. 12f). Outer face of dactylus
with two rows of sctac placed tongitudinally ; superior row located below crest with
evenly spaced follicles, cach bearing one or two sctac; inferior row focated along
oppositional margin, similar to that of $. n. neptunus. A few sctac on the palm
close to base of pollex. Carpus one-quarter length of chela, bearing a foew sctac
en inferoexternal margin, Merus 0.8 length of chela and 2.5 times as long as
broad.

articles broader than long; chela twice length ol distal article.

Merus of third leg almost 3.5 times as long as broad. Carpus 0.4 as long
as merus, distosuperior margin projecting as subacute tooth, inferodistal margin
bearing movable spine. Propodus 0.7 as long as merus. bearing on inferior margin
five spinules and two distally. Dactylus biunguiculate, ungui almost cqual in
length, apex between forming a U™,

Telson 2.7 times as long as wide at the posterior margin, antcrior margin
2.5 times breadth of posterior; posterolateral margins forming right angles: telsal
tip almost straight. Length of anterior pair of dorsal spines over half, of medial
pair of posterior spines less than half, breadth of telson tip. Outer uropod without
distal articulation.
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Discussion: Somewhat stimitar (o the specimens of the nominate subspecies
which were also collected from sponges, all forty-four of these specimens appeared
to be juvenile, none carried ova. All had the angular corners of the abdominal
pleura and all lacked the transverse articulation of the outer uropod. However.
possibly because of their slightly larger size, all had an appendix interna in the
basal third of the endopod of the second pleopod. As in S, neptunis neptunus,
we have interpreted these characteristics as being those of sexually immature
juveniles.  Evidently the same factors influcnce the form of the two subspecies.

This collection shows far less vartation than does that of the nominate
subspecices and the related 8. theano; the spines on the end of the third maxilliped
shows it definitely to be related to S. n. neptunus. The ditferences between this
subspecies and S. . neprunus are small but constant in these collections: 1. 1n this
subspecics the squame is usually absent, and at most a mere vestige, while in
the nominate subspecies it usually is of moderate development and only rarcly
reduced o o vestige. (We differentiate between the vestigial form and the complete
absence of the squame by the presence or absence of a slit between the fobe and
the lateral tooth). 2. 'The dactylus of the small chela bears an additional row of
setac on the outer face, superior o the marginal row. 3. The tip of the telson is
narrower, and the spines arc longer, the anterior margin is 2.5 times the breadth
of the tip instead of 2.0 times as in 5. n. neptunus. 4. 'The tip of the telson is less
arcuate. We regard the second point as the most relinble.

In the consideration of the division of this species into two subspecies
it should be noted that all specimens came from the immediate vicinity of Fremantle,
WA while S0 n.neptimnus 1s widespread in the Western Pacific and Indian Ocean.
as well as in the Fremantle arca.

We suggest that this form is a variant of S nepfunus which is adapted
to Tive as a juvenife in a particular sponge found in the Fremantle area of Western
Australia. We are auite sure that many of the characteristics. like the lack of an
articulation in the uropod, will change with maturity, similar to the growth changes
we have reported for the nominate subspecies (1972:24, and above). Howcever.
we believe these growth changes will not obliterate all the criteria we have
established to separate the two subspecics.

The subspecific name is from the Latin word meaning “of the same parent”
and was sclected to indicate the close relationship of the two subspecics.  The
holotype will be deposited in the Western Australian Muscum.

OPPOSITE

Fig. 120 Svaalpheus neprunus germanus subsp. nov. Holotype: a. anterior region, dorsal view:
b. large chela, inner face: ¢, d, small cheliped, outer face and enlargement of distal region: c.
cilargement of distal end of small chela, inner face: f, second leg: g, h, third feg and enlarge-
ment of dactyl: i, telson. 17 mm male from WM 10591,/92: |, distal region of third max-
tliped. b, e f. g scale a: a. d. e, i, scale by §. h. scale c.

322






Synalpheus demani Borradaile

Fig. 13

Svnalpheus demani Borradaile, 1900, Willey’s Zool. Res. 4: 416, De Man, 1911,
Siboga Exped. 39a! (2): 257, fig. 42. Banner & Banner 1968, Microncsica
4 (2): 274, Miya, 1972, Publ. Amakusa Mar. Biol. Lab. 3 (1): 60, pl. 11

Alpheus triunguiculatus De Man, [888a. Archiv. Naturgesch. 53: 504, pl. 22,
fig. 1 (nec Paulsony.

Svaalpheus spiniger Bate, 1888, Challenger Rept. 24: 500, pl. 100, fig. 3 (nee
Stimpson ).

Synalpheus hrockii Nobili, 1901, Ann. del Mus. Zool, Napoli 1 (3): 2.
Specimens examined: Four specimens from AM 177,

Diagnosis: Rostrum slender, over twice as long as broad, reaching to end
of first antennular article. Orbital teeth shorter and broader at base than rostrum,
but strongly acute.  Pterygostomial angle more projecting than usual for the
genus.  Rostral base with orbitorostral  process.

Visible part of first antennular article scarcely 1.5 times as long as sccond
article ; sccond article about 1.5 times as long as broad and 1.5 times as long as
third article.  Stylocerite acute, reaching to near middle of sccond antennular
article. Sguamous portion of scaphoccerite reaching to middle of third antennular
article. lateral spine reaching to end of same article. Carpocerite, viewed laterally.
4.5 times as long as broad, reaching past end of third antennular article. Lateral
margins of distal half of carpocerite beset with setac. Inferior spine of basicerite
almost as long as stylocerite and bearing sctac on distolateral margin @ supcerior spine
acute, a little tonger than orbital spines. Superior margin of busicerite bearing third
short subacute tooth medial and proximal to superior tooth.

Large chelae missing in all available specimens. (De Man, 1888a, pl. 22,
fig. | shows the large chela to be three times as long as broad, margin superior
to dactylar articulation unarmed and rounded: distal angles of merus not
projecting.)

Small chela 3.5 times as long as broad. fingers 0.7 as long as palm. Carpus
about one-sixth as long as chela. Merus 2.5 times as long as broad, inermis, but
bearing along superior margin groups of short sctae and individually placed fine
setae along inferior margin.

Carpal articles of sccond leg with ratio 10:2:2:2:3; second and third
articles as broad as long.

Third leg stout. Ischium and mcerus unarmed; merus 3 times as long as
broad. Carpus short, 0.4 as long as merus and heavy, 0.6 as broad as long;
inferodistal margin rounded and bearing a few sctae ; superodistal margin extended
as a hcavy tooth. Propodus as long as merus, curved, proximal portions unarmed
but bearing distally three small spinules and scveral dense patches of sctac.
Dactylus heavy, almost onc-third as long as prodous, triunguiculate.  Middle
unguis two or three times length of supertor unguis: inferior unguis about 1.5
fength of supcrior: inferior unguis usually slightly broader at base than at middle.
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Fig. 13.—=Synalphens demani Borradaile. 20 mm male AM 177: a. anterior region of cara-
pace, dorsal view: b, small cheliped; ¢, second leg: d. e, third leg and enlarged dactylus: f,
telson.  Bate's specimen from the Challenger Report: g, h, third leg and enlargement of dactylus.
All drawings except e and h, scale a; e and h, scale b.
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Telson 2.1 times as fong as broad at posterior margin, posterolateral margin
slightly produced and acute. Dorsal surface slightly concave medially, with spinules
small and located posterior 1o middle and near lateral margins, or absent. Outer
urenod with transverse articulation,

Discussion: Our four speciniens appear to be two pairs. Both males are
20 mm long while the females which are ovigerous, are 30 mm long. The gastric
region of the carapace of the female ulso has a “humped-up™ appearance similar
to S, carinatis (De Man) while the carapace of the male is flattened. The spines
on the upper surface of the telson are variable: the male drawn had four small
spines. one female carried one spine and in the other two specimens all spines
were lacking., Miya (1972) remarks on two smaller males in his collection that
have only four articles in the carpus of the sccond legs, He stated that these also
had a rudimentary appendix inrerna on the sceond pleopods, a process absent
larger malces.

This species i1s most closely related to S. rrinngricularus Paulson, but s
separated by at least three characteristies: . In S. wriunguiculatus there s a hooked
tuberele at the distal end of the palm of the large chela while S. demani has nonc
2. the inferior margin of the propodus of the third leg in S, triunguiculatus carries
cight strong spinules while in S, demani there are only three spinules near the
distal end; 3. the spincs on the dorsal surface of the telson of S, trivnguicidaties
are strong while in S, demani they are smadl and weak or entirely absent.

We were able to examine Spence Bate's spectmen that he named S. spiniger
(Stimpson) {rom the Challenger Expedition at the British Museum of Natural
History and found it to be 8. demani. S. spiniger is described as having only
two ungui on the dactyli of the third lees ™ o 0 wnguiculus secundus dactyli
minutus ventralis, retrorsiam corvatus” (Stimpson 1861: 31).  Bate apparently
failed to note the third unguis on his specimen. We have figured the third leg
and duactylus of Bate's specimen (fig. 13g, h). The groove he depicted on the
targe chela (pl. C, fig. 3K} is not a true groove but an artifact.

Some of the synonymy has arisen as De Man applicd the name 8. wiun-
guiculaius to o new species, apparently unaware that Paulson had previously
published the name for a different species. Both Borradaile and Nobili corrected
this error, but Borradaile’s correction has priority.

Biological notey: While these four specimens were collected by dredging
without notes on a possible symbiolic association, the species is known often to be
in association with crinoids (Banner & Banner. 1968: 274). Miya stated that all
of his soccimens from Japanese walers were found hiving in association with
Comanthing schlegeli (Carpentery. Dr R UL Gooding also has sent us specimens
from off Samarai, Papua, which were collected. together with other comatulid-
associated  synalpheids, from o dredge haul consisting of almost nothing  bul
crinoids.

Both Miya and ourselves have given colour notes; these differ. and indicate
that like other symbionts, the species may change its colour to matceh that of the
host (see Appendix, p. 150).

Australian disiribution: Our specimens were dredged between Shark Bay
and Capce Farquar, Western Australia.

Creneral distributions: Red Sea (as 8. brockii Nobili); Indonesia: Philip-
pines (Visayan Sca as S. spiniger by Bate): Japan; Loyalty 1s.; Marshall Is.
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Synalpheus nilandensis Couticre
Fig. 14

Svaalpheus nilandensis Coutiere, 19054, Fauna and Geog. Mald. and Laccad.
2.(4): 871, fig. 4. De Man, 1911, Siboga Exped. 39a! (2): 246, fig. 38.

Synalpheus nitandensis var. oxveeros Coutiere, 1905a, Fauna and Geog. Mald.
and Laccad. 2 (4): 871, fig. 5. De Man, 1911, Siboga Exped. 39a' (2): 246,
fig. 38c. d.

Synalphens nilundensis var. bandaensis D¢ Man, 1911, Siboga Fxped. 39a' (2):
249, fig. 38a, b.

Specimens examined: 1 ospecimen from AC S4: 3, WM [92-65; 1.
WM 230-65.

Diagnosis of Australian form: Rostrum narrow. reaching to middle of first
antennular article. Orbital teeth as long as rostrum. but broader at base, rostrum
and orbital teeth tilted upwards at tips. Rostral base with orbitorostral process.

Visible part of first antennular article twice as long as sccoud article
sccond article longer than broad. third article shorter than second.  Stylocerite
reaching to middle of sccond antennular article. Scaphocerite with narrow squame
reaching to first quarter of third antennular article, lateral spine reaching to tip of
carpoccerite. Carpoccerite viewed from below 4.4 tmes as long as broad, reaching
length of third antennular article past that article.  Lower spine of basicerite
rcaching to ncar end of first antennular article, upper spine prominent, acute.

Large chela three times as long as broad, fingers 0.3 of total length. Palm
bearing acute tooth above dactylar articulation.  Mcrus 2.8 times as long as
broad, supcrodistal margin terminating in acute tooth. lower distal margins rounded.
Small chela 3.5 times as long as broad, fingers 0.4 as long as palm. Mecrus 2.6
times as long as broad : superodistal margin with acute tooth,

Carpal articles of sccond leg with ratio: [0.1:1:1:3.

Merus of third leg 3.5 times as long as broad. inferior margin armed distally
with about four strong spines. Carpus 0.4 as long as merus, superodistal margin
projecting but rounded, inferodistal margin bearing strong spine. Propodus slender,
almost as long as merus, bearing on its inferior margin about 2 spines and a pair
distally. Dactylus triunguiculate, 0.2 as long as prodous, middle unguis largest,
almost following curvature of dactyl; superior unguis three-fourths as long and
much thinner than middle unguis: inferior slender, acute, slightly shorter than
superior; notch between middle and superior ungui triangular and acute. between
middle and inferior broadly rounded.

Telson 2.7 times as long as broad at posterior margin.  Posterolateral
angles extending in short, acute tecth, but teeth never shorter than outer pair of
posterior spines.  Outer uropod with transverse articulation.

Discussion: We have found it impossible to resolve the 8. nilandensis
complex on the basis of the present collections and past descriptions.  Previously
described are the parent species and two additional varietics from the Maldives
by Couticre and by De Man from the Siboga Expedition. These descriptions are
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not complete and do not completely agree as e Man's interpretations ditfer from
those of Couticre. Couticre’s work was based on six specimens; Be Man had
total of seven specimens. Couticre noted that three of his specimens came from
gorgonians ; none of De Man's were noted to be symbionts. We have before us
the listed five specimens from Western Australia: twelve specimens from the
Andaman Sea, collected by the International Indian Occan Expedition: cighteen
specimens from ncar Hong Kong, two from ncar Borneo loancd by the Fisherics
Rescarch Station of Hons_ Kong; and also two specimens from the Red Seca
collected by the University of Isracl Red Sea bxpedition. We have also re-examined
all of De Man's Siboga specimens at the courtesy of the Zodlogisch Museum.
Amsterdam.  As these specimens fall into five imperfectly separated groups. we
arc describing both the previously named varictics and our new 'urictics as
“forms™, outside the rules of nomenclature (Article T 10 (b) and 45 (¢) (i) of the
International Code of Zoological Nomenclature, 1961), This device will permit
future workers reviewing the complex 1o raise or climimate these designations on
the basis of paramcters of variation found within populations.

S. nilandensis forma nilundensis (Couticre. 1905a: 871).  This form has
a slender rostrum, equal in length to the orbital teeth, reaching about two-thirds
the length of the first antennular article. The first antennular article is twice as long
as broad; the stylocerite reaches well past the end of the first article. The lateral
spine of the scaphocerite reaches to end of carpocerite which is the length of the
third antennular article past that article; the squame rcaches to the end of the
antennular peduncle. The lateral spine ol the basicerite reaches to the level of the
first antennular article. but is shorter than the stylocerite.  The dactylus ol the
third leg is 1.5 times as long as broad, the superior unguis slender and reduced.
the middle unguis heavy and turning at right angles to the axis of the dactvl. The
inferior unguis is shortest and forms almost a semicircle where it meets the middie
unguis.  This combination of characteristics is not found in our collections.
Couticre remarked that three of his specimens came from gorgonians.

S, wnilandensis forma oxveeros (Coutiere, [905a: 871).  This form was
crected by Coutiere in a short paragraph and illustrated by only two drawings. It
was separated from the parent form by: 1. the stylocerite reaching the middle of
the second antennular article; 2. the inferior tooth of the basicerite reaching the
end of the same article; 3. the lateral tooth of the scaphocerite reaching 1.5 times
the length of the third antennular article past the ¢nd of the carpocerite: 4. the
dactylus of the third leg being 2.2 times as long as broad and the superior unguis
being heavier and longer than in the nominate form.  We do not have this form
in our collections.

OPPOSITE

Fig. 14 —-Svnalphcus nilandensis Couticre.  forma handaensis. {4 mm male from WM [92- fﬁ
a, anterior region, dorsal view: b, ¢, large chela and merus, inner face; d, small cheliped:
second leg; f, g, third leg and cnlargement of dactyl; h, i, telson and enlargunenl of DOSILI‘I()I
region.  Forma olpha 15 mm male trom HOE Sta. 22A (Andaman Sca): j, k, anterior region.
dorsal and lateral view; I, m. third leg and enlargement of dactyl.  Forma beta 10 mm female
from Aabak Is. (Southern Red Sca): n, anterior region, dorsal view. 12 mm ovigerous female
from Siboga Sta. 282: o. anterior region, dorsal view; p. large cheliped: g. r, third leg and
enlargement of dactylus: s, telson. a. b, ¢, d. e, f, hy o ko Loono o, pooq. s seale a3 g, i m, 1.
scale b.
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S nitandensis Torma alpha. This form is represented by one of e Man’s
three specimens that he attributes to the nominate form of S, nilandensis (1911
247, hg. 38). It is represented in our collection by nine specimens from the
Andaman Sca, two from near Borneo and four from Hong Kong (sce figs 14 .k,
I, my. It is characterized by having the rostrum markedly shorter than the orbital
teeth, and having the orbital teeth somewhat divergent; the three are slightly
upturned on the ends and they are markedly shorter than the first antennular
article.  The antennular and antennal articles approach the proportions of the
nominate specics.  The middle unguis of the third leg is at right angles to the axis
of the dactylus, but is slightly more siender than one figured by Couticre. One
specimen from Hong Kong and one from Borneo were reported as symbiotic with
the ophuroid Gorgonocephalis: no other associations were commented upon in
the collecting notes.

S. nilandensis forma bandaensis (De Man, 1911: 248, fig. 38. h). D¢
Muan described this varicty on the basis of three specimens: our five Australian
specimens as well as three specimens from the Andaman Sca and fourteen
specimens from near Hong Kong, we place in this form (fig. 14 a-i).  In this
the rostrum. orbital teeth and antennular and antennal bases are almost identical
to the nominate form; it differs in the form of the dactylus of the third legs.
The dactylus here is 2.5 times as long as broad. more stender than in the nominate
forms: the superior unguis is half as long to as long as the middle unguis the
middle unguis s slender, about twice as long as broad at the base and lics at an
angle of 457 to the axis of the article: the inferior unguis usually is a small but
slender and acute tooth.  Neither the specimens of De Man nor those from
Australia were reported in symbiotic association, but the fourteen specimens from
Hong Kong came from a “hard sponge™.

S.onilandensis forma beta. 'The single specimen desceribed by e Man as
S nooxyeeros (nee Coutiere) belongs to this form, as well as two specimens we
have from the Red Sea. The three specimens do not confornt, and perhaps should
be deseribed as three separate forms. The rostrum in the Red Sea specimens s
either as long as or slightly tonger than the orbital teeth, but in De Man’s specimens
it is one third longer than the teeth: in one of the Red Sca specimens the rostrum
is markedly shorter than the first antennular article, in the other the rostrum is
as Jong as the article and in De Man’s specimen it exceeds the length of the article.
However. all are similar in having short, heavy articles of the antennular peduncles.
with the sccond article fess than 1.5 times as long as broad, and the hrst and
sccond articles subequal in tength.  There are only slight differences among the
three specimens in the relative lengths of stylocerite, scaphocerite, carpoccerite and
basicerite.  The dactylus of the third leg is like that of S. n. bandaensis (including
the specimens De Man labelled as S. n. oxyeeros) in which we found the upper
unguis to be less strongly bent than shown in his drawing.  These three specimens
had no symbiotic association noted.

Thus the scparations between the forms are slight and variable. If any
of the forms are obligate symbionts. with cach form specializing in a sponge.
gorgonian or ophiuroid, they might well be considered us separate species.  1f,
on the other hand, the specics is primarily free-living with opportunistic symbiosis
which might sclect or impose certain adaptations within the normal range of
variation, the differences could be viewed as without systematic worth as they have
been caused by habitat.  Finally, it may be that these forms represent isolated
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breeding poputations that should be considered o be of subspecific worth (con-
sidering the broad and at times overlapping distribution of the forms, this is not
likely). Certainly, the present collections do not indicate which of the three
choices 18 correct.

Biological notes: These Australian specimens were collected between 19
and 73 fathoms. Other specimens reported upon were dredged from  similar
depths. Specimens from all locations mentioned above ranged from 10 16 mm
in length.

Australian distriburion: The specimens were only rom Western Australia,
from Houtman Abrolhos, Exmouth Gulf and Dirk Hartog Island.

Gieneral distribution: Red Sea® : Maldives and Laccadives : Andaman Sca* .
Indonesia: Borneo®: Hong Kong*: Tuamotus Archipelago (Nobili, 1907:353—
it is Interesting to note that this one specimen was “commensale  dell ostrica
perlifera™ from a 25 m depth; to our knowledge this is the only record of an alpheid
symbiotic with pearl oysters).
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Synalpheus heroni Couticre

Svaalpheus heroni Couticre, 1909, Proc. U.S. natn. Mus. 36 (1659): 42_ fig. 24,
De Man, 1911, Siboga bxped. 39a' (2): 256, hg. 41.

Neo Svnalpheus heroni Banner & Banner, 1966b, Siam Soc. Mono. 3, p. 55, fig. [6.

Specimens examined: 1 specimen from BAU 30; 3, BAU 32: 2, BAUI 33
I, WM 192 65,

Diagnosis: Rostrum reaching past middle of visible part of first antennular
article.  Orbital tecth the same fength, but forming almost an cquilateral triangle.
Rostral base with arbitorostral process.

Antennular peduncle stout, antennular articles subequal. second  article
1.5 times as long as broad.  Stylocerite reaching to near middle of sccond
antennular article. Lateral spine of scaphocerite reaching to end of carpocerite
squamous portion more narrow than tooth, reaching only slightly past end of
sccond antennular article.  Carpocerite varying from 3-4 times as long as broad.
approaching length of third antennular article past that article.  Inferior tooth
of basicerite a little longer than stvlocerite : superior tooth prominent, acute.

Large chela 2.4 times as long as broad. fingers occupying the distal 0.3.
Superior margin of palm terminating in obtuse protusion: inferior margin slightly
concave opposite dactylar articulation.  Dactylus heavy with normal plunger:
oppositional face distal 1o plunger narrow, proximally developed on outer side
as a ridge with a slight longitudinal depression in middle, distally as o single
sheering blade ; inner fuce rounded ; tip heavy, rounded and crossing tip of potlex.
Pollex with a normal “socket™ or cavity for plunger; outer face bearing strong.
slightly curved ridge that mects cxactly with both the longitudinal depression
and the blade of dacytlus. Distal to socket, inner face with a rounded transverse
depression that reaches almost to outer ridge: demarked distally by low rounded
cusp; from cusp to tip, face rounded; tip acute. No structures on dacyllus meet
cither depression or cusp of pollex. Ridges and tip of both fingers of thick, hard.
transiucent chitin.

Small chela stout, 2.5 times s long as broad, fingers shorter than palm.
Tooth at tip of dactylus and poltex accompanied by a small tooth medial 10 tip.
Outer face of nollex concave. Carpus a little shorter than fingers. Merus as long
and almost as broad as chela, distosupcrior margin slightly projecting.

Carpal articles of the sccond lee with a ratio: 10:2:2:2:4,

Merus of third leg stout. inermous, 3.6 times as long as broad. Carpus 0.5
as long as merus: inferodistal margin terminating in spine: superodistal extending
as obtuse tooth. Propodus a little shorter than merus, bearing on inferior margin 6
spines and a nair distally.  Dactylus triunguiculate.  Inferior unguis only slightly

OPPOSITE

Fig. [S.~Svnalpheus heroni Coutiere. 10 mm female from BAU 33: . anterior region, dorsal
view; b, large chela, inner face: ¢, large chelined. outer lace, distal region: d, merus, large chela,
mnner face: ¢, small cheliped. inner face: f, detail of distal region of small chela outer face: .
second leg: ho third leg: i telson. Al figures saume scale.
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projecting to form right angle to proximal inferior margin of dactyl. Superior
and middle ungui curved gradually, slightly divergent and cqual in length, but
middie unguis slightly thicker at base.

Telson 2.2 times as long as posterior margin is broad.

Discussion: This species, described by Coutitre from the Red Sca, s
remarkably close to Syaalphens nobili that Coutiere described  from  Feuador,
We were able to examine the type of S. heroni as well as the type of 5. nobifi
al the Smithsonian Institution. We also examined 24 specimens of S. nobili
reported upon by Schmitt (1939: 12) from Clipperton Is. The only consistent
differences between S. nobili and S, fieroni are that in S, nobili: 1. the squame
is less reduced; 2. the lateral spine of the scaphocerite s shorter than the
carpoccerite ; 3. the large chela does not have the depression proximate to the cavity
of the plunger; 4. the carpus of the small chela is shorter in relation to the chela;
S. the extra unguis of the inferior margin of the dactylus of the third thoracic leg
forms an obtuse angle. These characteristics are known to be vartable in other
species, but as we could find no overlapping between the specimens from the
Fastern Pacific and our specimens from the Great Barrier Reel, we have to consider
the species separate and distinet. Certainly the Bastern Pacific Barrier would
favour speciation.

We have re-examined the sole specimen from Thatland (Banner & Banner.
1966b: 35, fig. 16) that we identificd as S. Aeroni. We do not believe the identifica-
tion was correct. It docs not have the concavity opposite the dactylar articula-
tion of the large chela so characteristic of S, heroni: the squame is not reduced
and the small chela bears a row of setac on the superior surface of the dactylus
similar 10 8. hastilicrassus Couticre. However, unlike S. Aastilicrassus the postero-
lateral margins of the telson are not sninose. We will rename the species in o a
future paper dealing with the Thai alpheids.

Biological noctes: Qur specimens were taken from dead coral heads in
water up to 15 feet deen. They ranged in size from 10-14 mm long.

Australian distribution: Six of the specimens were taken from the Great
Barrier Reef cast of Port Douglas. Queensland, and one from near Pirk Hartog
Island in Western Australia.

General distribution: Red Sca: Indonesia: Fiji: Phoenix and Line Islands :
Society Archipelago.

8]
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Synalpheus fossor (Paulson)

Fig. 16

Alpheus fossor Paulson. 1875, Invest. Red Sea Crust., p. 103, pl. 13. fig. 5.

Svynalpheus fossor Couticre, 1905a, Fauna and Geog. Mald and lLaccad. 2 (4):
872, pl. 70. g, 6. Tattersall, 1921, Trans. Linn. Soc. Lond. 34 (229): 374

Svnalpheus fossor var. propingua Be Man, 1911, Siboga Exped. 39at (2): 250,
fig. 39.

Svnalpheus bakeri Couticre, 1908a, Bull. Soc. philomath. Paris 1X, 11 (5): 199
[species deseribed from S. Australial.

Svnalphens bakeri var. stormi e Man, 1911, Siboga Exped. 39a' (2): 253,
fig. 40. Banner & Banner, 1966, Siam Soc. Mono. 3. p. 53, fig. 15.

Alpheus sp. varietas B De Man, 1897, Zool. Jb. Syst. 9:741, pl. 33, figs 62¢
and 62c¢c [~ 8. bakeri stormi acce. De Man, 1911, loc. cit.).

Additional Australian Records:

Couticre, 1909, Proc. U.S, natn. Mus. 36 (1659): 91 [repeat of Coutiere,
190&a, loc. cir].

Hale, 1941, Rep. B.ANNZ. Antaret. Exped. B, 4 (9): 265 [as 8. bakeri
stormi, off SSW. Australial.

Specimens  examined: [ specimen from AM 6035 1, AM. 140 20.
AM E 4499 1, AM L 4500; 2, AM P 6107; 3, BAU 25. 5, BAU 27: 2.
BAU 28: 2, BAU 30 7, BAU 40 2, BAU 43: 9. OM W 2239 1, WM [08-65.

Diagnosis: Rostrum slender, acute, reaching variousty from middle of first
antennular article to onc-fourth length of sccond antennular article. Orbital teeth
varying from 0.6 as long as rostrum to almost equal. Tip of rostrum and orbital
teeth bearing a few short stiff setae and at times tilted upward. Rostral base with
orbitorostral process.

Sccond antennular article 0.8 as long as visible part of first, third antennular
article a little more than half as long as sccond. Stylocerite reaching almost to
middle of second antennular article.  Scaphocerite with narrow squame reaching
variously from end of sccond antennular article to end of third. Carpocerite 6.0
times as long as broad, rcaching from half the length to full length of third
antennular article past that article. Inferior tooth of basicerite ncar length of
stylocerite ; superior tooth well developed.

Large chela cylindrical, about 2.5 times as long as broad, with fingers
occupying the distal 0.3. Palm proximal to dactylus bearing onc or two obtuse
(rarcly acute) tubercles. Merus twice as long as broad, bearing acute tooth on
superodistal miargin. Small chela varying from 2.4 to 2.6 times us long as broad;
merus similar to that of laree chela but slightly more slender.

Carpal articles of the second leg with a ratio: 10:2:2:2:5,
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Third leg with merus varying from 3.2-4.1 times as long as broad. Carpus
with superior margin projecting as rounded tooth. inferior margin armed with
spince. Propodus varying from 4.7-7.0 times as long as broad and bearing 6-10
spinules on inferior margin.  Dactylus triunguiculate : middle utigius usually wider
at base than superior ungius, but about the same length; noteh Between superior
and middle ungius usually “V7-shaped and acute at apex.  Inferior unguis less
produced. at times not set oftf from inferior dactylar margin. varying (rom acute
to a right angle. Notch between inferior and middle unguis usually @ rounded
“U"-shape.

Telson with posterolateral corners usually strongly projecting and acute.
often almost as long as cuter spinule of posterior pair, but at times with projection
minimal.  Spincs on upper surface varying from large and heavy to small and
short.

Discussion: Like many other synalpheids, the specimens in the S, fossor
complex appear to be variable and the group has been divided into a series of
species and subspecies: however, the species, or scries of species. has not been
common in the collections of previous workers and the references are limited,
Below arce annotations on all references.

S fassor was originally described by Paulson from the Red Sca on the
basis of sixteen specimiens: his description does not emphasize many of the
characteristics now considered to be of taxonomic importance, but he supplicd
seven small but valuable figures.  (One point in his descripton needs clarification:
he described the dactylus of the third leg as follows: “the internal surface is very
concave, and the dactylopodite is spoonlike with prominent edges and has claws™
(Por’s translation. 1961: 109).  This description especially when combined with
the spectic name, fossor, which also could have reference to an excavate or
“spoonlike™ condition, might imply that the dactyls were cexcavate like some
species of the Rapax group of the genus Alpheus.  However. we have obtained
some topotypes from the Red Sca which agree with Paulson’s description on all
other characteristics ; these show the dactyls of the third to fifth legs to be com-
pressed. with the only “spoonlike™ characteristic to be the outline from the first
to third unguis in lateral profile: there is no spoonlike excavation (see lig. 165, 1),

The next reference to the complex was that of De Man in 1897 (o
“Alpheus sp. varietas B” based on a single specimen from Atjeh in the Java Sca .
in 1911 he placed this species under S. hakeri stormi.

In 1905, Couticre made the first report upon 8. fossor, based on two
specimens from the Maldives (p. 872).  He remarked on what he thought was
a difference between these two specimens and the description of Paulson in the

OPPOSITE

Fig. 16.—Syualphens fossor (Paulson).  I4 mm female from BAU 25: a. anterior region; b, large
cheliped. outer face: ¢, small cheliped: d, telson. 17 mm male from BAU 40: e, anterior
region: f, large cheliped, outer face; g, small cheliped: h, second leg; i, i, third leg and dactylus
k. telson. 24 mm male from AME 4499: 1, anterior region: m, large cheliped, outer face: n.
small cheliped; o, telson. 12 mm male (rom Naifaro Reef, Maldive al'chipcylugo: . small
small cheliped: q, r, dactyls, third and fourth legs. 20 mm male from Naifaro Reel: s, {,
dactyls, third and fourth legs. a, ¢, d, e, g, ho i, ko Lon, o, poscale a: q. r.os. f,scale b, scale
¢; b, L m scale d. ’
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curvature of the dactyls of the third legs in the region of the ungui.  We have
re-examined his two specimens through the courtesy of the Muséum National
d'Historire  Naturelle. Paris and have fgured the daciyli of the third and
fourth legs of both of his specimens (lig. 16 ¢, r. s, t): we find no great
differences between these specimens and the topotypes referred to above. ¢
should add that his specimens did not have the fringe of sctac on the margins
of the rostrum shown in his fig. 6 instead there were a few sctac on the tip.
Couticre in 1908 (op. cir.. p. 197) gives some proportions (presumably from
the Maldive specimens) in his description of S, friony.y.

In 1908, Couticre (op. cit.) described S, bakeri from South Adclaide
on the basis of two specimens (the deseription, alse without figures, was repub-
lished in a condensed form in 1909:91). Unfortunately Courticre compared
the specimens w 8. trivnguicidarns (Paulson) instead of S fossor, 1o which they
were more plainly related. Since the original description no specimens have been
assigned 1o this species.

In 1911 e Man crected the variety, S. fossor var. propingna (p. 250)
on the basis of ecight specimens from Indonesia and one from Pearl Banks, Sulu
Archipelago. Those he compared 1o Couticre’s two specimens which he  had
borrowed and separated the two forms “hy the more sfender shape of the meri
and propodi of the three posterior fegs and by the larger number of propodal
spines.”™  He also created S, bukeri stosmi (op. cit. p. 253) on the basis of six
other specimiens which he separated from S, hakeri by “slight differences™.

Tattersall in 1921 (loc. cir.) reported on 14 specimens from the Sudancse
Red Sea as S, Jossor amd suggested that his specimens were intermediate between
Paulson’s species and De Man’s varicty propingua.

In 1938, Lebour (Proc. Zool. Soc. Lond. B, 108: 651) described a
species from Madras “tassociated™ with the ascidian Herdmania pallida (Michael-
son) (now [l momus (Savigny)) under the namce of 8. herdmanae.  This
species is plainly related to the S, fossor complex. but can be sepurated by ™a
small extra protuberance dorsally beside the three hooks™ on the ductylus of the
third to fifth legs.  In view of this diffcrence and its unigue symbiotic relationship.
this specics is accepted and not further discussed.,

S. Jossor was recorded without comment by Couticre in 19210 (Trans.
finn. Soc. Lond. 17 (4): 416) from Chagos and similarly by Calmun in 1939
(British Mus. John Murray Exped. Sci Rep. 6 (4): 208) from the Red Sca.

For our review of this complex we have a moderate sized collection:
fifty-six specimens from various parts of Australia. thirteen from the southern
Philippines, two from Thailand, and eleven from the Red Sea; the species did
not appear in any of our central Pacific collections.  Some of these specimens
were reported as coming from sponges. others as free living in coral heads.
These specimens we have compared (o criteria used to separate the nominal
species and  subspecies as  derived  from both the various  descriptions  and
characteristics taken from the figures.  The results are given in Table T with a
comparison to the variation found in Australian specimens.

338



8]

o

Table 3.

Variation in nominal species of the Svnalpheus fossor (Paulson) complex

Characteristic

Length of rostrum to antennular
articles.

Length, of orbital teeth to rostrum.

Length, of sqguame to antennular
articles.

Length, of lateral spinc of scapho-
cerite to antennular articles.

Length breadth large chela

Tubercle above datylar articula-

tion, large chela.

Length breadth small chela

Length breadth merus third leg

Length breadth propodus third leg

Spings on propodus. third leg
Size of outer angles. telson

Size of dorsal spines. telson

S. fossor I‘S, Jossor propingua
Past middle of Same as S.
first. Ffossor.
Equal Slightly shorter.
Toendofsecond. To  middle of
third.

To end of third.  Just past end of

third.

2-7 (from plate).  3-2 (from plate).

One One acute tooth
and onc obtuse
tubercle.

Not figured or 3-0 (from plate).

given.

35 (from De 2-8-3:6 ..

Man).
5-6 (from plate) 4-4-5-2 ..

7. Y (from plate)
Long Short
Large Medium

S. bakeri

Middlie of second

0-7 length

Not given

Slightly past end
of third.

7.5

Unarmed

Not figured or
given.

35

Not figured
given.

or

Not given
Like S. fossor

Not given

S. bakeri stormi

End of first

0-66-0-75 length.

Almost to end of
third.

Same as S.
hakeri.

275

Solitary small
conical tooth.

4-Q

4-0

6-5-7-0 ..

7..
Short

Small

Australian specimens

Middle of first to first quarter of
second.

0-66 to equal.

From end of second to end of
third.

From end of third to length of
third bevond.

(&%)

5-2-8.

From completely lacking to two
small tubercles.

24-3-6.

32-4-1.

4:7-60.

6-10.
From short to long.

From small to large.




Most of the characteristics used in the separation of the named members
of the complex are those found to be variable in so many other species of Syn-
alpheus - here oo they were also found to be variable.  In most cases the variation
noted encompassed the differences that had been used to separate the members of
the complex.  In a few cases. as the rostral length in 8. bakeri or the propodal
breadth of the third legs in 8. bakeri stormi, the proportions exceeded the range
that we found. Howcever, in these cases our ranges was so great that the significance
of this further extension was guestionable (for example in the propodus we found
variation in the length-breadth ratio from 4.7-6.0, and De Man reported variation
from 6.5-7.0).  We therefore put all of the nominal specics and subspecices excepl
S, herdmaniae into synonymy under S. fossor. We should remark that the broad
patterns in variation that we report are not found in all geographically scparated
poullations.  Thus the sample we obtained from Thursday Island showed rather
restricted variation, and could be separated from the samples we obtained from
the Whitsunday Group by the two processes above the dactylar articulation. and
large spines on the telson.  Because of this regionality we originally considered
the erection of geographically separated subspecics, but discarded the idea when
we found that the Torres Straits specimens were quite like those from the Red Sca
and the Whitsunday specimens approached Do Man’s variety propingia from
Indonesia; morcover, the specimens from other arcas of Australia varied in more
inconstant patterns,  Perhaps further study with much more extensive collections
will indicate rcliable subspecific differences: they are not so indicated by these
collections,

Biological notes: Most specimens were apparently  colleeted  from  dead
coral. although undoubtedly some were within sponges in the dead coral. The
pair of specimens from BAU 40 were found living in an orange-red membranous
sponge and were salmon pink. their colour close to that of their host. Our
specimens ranged in size from 10 25 mm.

Australian distribution: From off southwest West Australia to Shark Bay:
Parwin and Thursday Island on the North Coast and on the East Coast from
Port Douglas to Southport, southern Queensland ; in South Australia from Spencer's
Gulf and Kangaroo 1sland.

General distribution: Red Sca: Maldive Archipelago: indonesia; Thailand
Philippines.
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Synalpheus haddoni Couticre

Fig. 17

Svaalphens laevimanus haddoni Coutiere, 1900, Bull. Mus. Hist. nat.. Paris 6
(8): 411, figs.

Synalpheus haddoni Couticre, 1909, Proc. LS. natn Mus. 36 (1659): 0.

Original description, our translation: “This is the first mention that has been
made of the presence of Syaalpheus laevimanus in the Pacific, the species that
has Tong been known as peculiar o the Mediterrancan. 1 have remarked
previousty that S, spinifrons (H. M. Edwards) from the coasts of Chile was
very probably this species, that 5. leevismanus {ongicarpus Herrick. extremely
common on the Atlantic coast of America, was shiohtly different, and finafiv.
I have described a new variety of S, fuevimanus parfarti coming [rom Annobon
[Butch Guiana, Bull. Soc. ent. Fr. 1898 (8): 189]. There is no doubt about
the close relationship which unites the Mediteranncan species with two speci-
mens from the Torres Straits | have examined. The tridentation of the frontal
margin, whosc tips are short and close together, the form and proportions of
the stylocerite, the strong spiny armature of the antenna, the total absence of
the antennular scale, the Torny of the large chela, whose anterior palmar border
carries & strong spine, the propordons of the scements of the curpus of the
sccond legs [the preportions] of the thied, Tourth and tifth lees, the form o
their dactylopodites, are many of the identical chavacteristics of specimens
from the two regions.  The differences which one can bring up are the fol-
lowing: the antennular peduncie, on the typieal specimens and also in the
preceding varietios always passes markedly the antenmuadar peduncle (in generad
by the leneth of the distal article past that article). On the two specimens in
auestion this length doos not exceed one-third ol the lenuth ol the distad
antenuelar article. Gt the two ungut which terminate the dactyl, the posterion
is scarcely stronger than the anterior, whercas in the typical spechmens one
observes a rather notable difference between the two hooks. Finaliv the
distal spines of the telson are practically equidistant, and those of the superion
lace are longer than ordinary.  But these ave characters subject to quite
extensive variations, however in the typical S, faevimanus as well as the
vitricties longicarpus and parfadd they justify at most the establishment of o
new varity haddoni. Finally 1t is necessary to remark that the two specimens
cxamined are young (the larger, a female carvying 6 7 cogs, is not more than
10 mm in length) and the ditferences here observed will be diminished without
doubt by the examination of a larger series of specimens. | sp. female, 1 sp..
male (7} (the latter is only 4 mm long).—Sabat Channel, Torres Straits.”

We are at loss as to how to handle Coutiere’s change of status in his 1909
publication, for the name was merely listed in a table without comment but with
a (7). However, he did not only remove the species from 8. {aevimanus itsclf. but
also from his Laevimanus Group, placing it in the Biunguiculatus Group. We
believe that the raising of the name haddoni to specific rank, and the chanee of
group is fogical, for no members of the Lacvimanus Group have penetrated into
the Indo-Pacific faunal realm, and S, Jeevimames is. as Couticre has stated, a
species typical of the Mediterrancan. Therefore we are tentatively accepting the
1909 designation ol the form as an independent specices.
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Fig, V7. Svnalplicus haddoni Couticre (after Couticre ). 10 mm ovigerous female from Torres
Steaiis. . anterior region. dorsal view: b. large cheliped, outer face: <. d, third leg and

aactylus: el telson.

We have no specimens approaching this species, but we hst it as there
could be no doubt about the authenticity of the record and characteristics of the
species, in particufar, the reduction of the rostrum. orbital teeth and antennal
squame, and the unique character of the telson and its armature. These charac-
teristics insure that it has not been conlused with any other Austraban species so

far reported.



Symalpheus coutierei Banner

Fig. 18 a-i

Svualphens coutierei Banner, 1953, Pacif. Sci. 7 (1): 36: Banner & Banner.
1966b, Siam Soc. Mono. 3, p. 62, fig. 20.

Alpheis binnguiculatus Be Man, 1888a, Arch. Naturgesch. 53 (1): 502, pl. 21,
fig. 6. Bate, 1888, Challenger Rept. 24: 562, pl. 101, fig. 4.

Svnalpheus binnguicidatus Couticre, 1898g, Bull. Soc. ent. br. 1898 (I1): 232,
figs I~4 [Arafura Sca, N. W, Australia]; 19052 Fauna and Geog, Mald. and
Laccad. 2 (4): 873, pl. 71, fig. 8.

Syvnalpheus biunguicudatuy var, exilipes Couticre, 19054, Fauna and Geog. Mald.
and Laccad. 2 (4): 874, hig. 10, Balss, 1921, K. Svenska Vetensk. Akad.
Handl. 61 (10): 9 [Cape Jaubert].

Svaalpheus exilipes Johnson, 1962a, Bull. natn. Mus. St. Singapore 30: S1.

INec: Synalpheus biunguiculatus (Stimpson), 1861, Proc. Acad. nat. Sci. Philad.
1860: 31|

Additional Australian Records (older records as S, binnguiculatis )
Ortmann, 1894, Denkschr. med. naturw. Ges. Jena 8: 14, Thursday s,
Couticre. 1900, Bull. Mus. Hist. nat., Paris 6 (8): 401, Torres Straits.
McNeill, 1968, Gt Barrier Reef Exped. Sci. Rept 7 (1): 17 Low Isles

Specimens examined: 1 spectmen from AM 85 4, AM 140 [, BALL 10
I. BAU 37,

Diagnosis: Rostrum narrow  with tip reaching to near middle of first
antennular article. Orbital teeth more than twice as broad at base as rostrum:
length almost equal o rostrum. Tips of vostrum and orbital teeih rounded, bearing
one or two sctac. Rostral base with orbitorostral process.

Visible part of first antennular article 1.5 times longer then second: second
article 1.5 times as long as broad and a little longer than third. Stylocerite reaching
to middle of second antennular article. Scaphocerite with squamous portion narrow.
and reaching to middle of third antennular article ; lateral tooth reaching to past
end of anteanular peduncle. Carpocerite 4.2 times as long as wide when viewed
ventrally, reaching length of third antennutar article past that article. Inferior spine
of basicerite subzqual tn length to stylocerite, superior tooth acute and prominent.

Large chela 2.5 times as long as broad, with lingers occupying distal 0.3
Superior margin of palm terminating in subacute tooth above dactylar articula-
tion, sccond shorter tuberele adjacent medially,  Dactylus heavy, longer than
fixed finger. Merus two times as long as broad with angular superodistal tooth,
Small chela 2.7 times as long as broad, {ingers shorter than palm. Margin of outer
face of dactylus carrying 810 follicles with one or two stiff setae.  Lateral face
of palm ncar dactylar articulation also bearing patch of stuft setac. On tnner face,
margins of both dactylus and poltex bearing stitt sctae that cross in regular fushion.
Carpus varying from 0.2-0.4 times as long as chefa, inferodistal margin bearing
3—4 tiff setae. The inferoexternal margin of merus bearing fine sctac placed at
random along its entire margin. The inferointernal marein glabrous. The infertor
marein of the ischium bearing a row of cvenly spaced fine sctac.
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Carpal articles of the second leg with a ratio 10:2:2:2:4; articles 2-4
broader than long.

Mecrus of third leg 3.3 times as long as proad, inermous. Carpus 0.4 as
fong as merus; superior margin extended into an obtuse tooth: inferior margin
with short distal spine. Propodus almost as long as merus. bearing on inferior
margin seven spines and a pair distally. Dactylus biunguicutate, superior unguis
a little longer than inferior unguis, region between ungzul U -shaped.

Telson 2.4 times as long as broad at the posterior margin. posterolateral
angles right angles.

Discussion: This species was considered by De Man (18884 ¢r seq.)
and Couticre (18982 ¢f seq.) to be the same species that Stimpson described as
S.obitnguicularus from the Hawaitan Islands. As the species they recognized did
not occur in Hawail, in 1953 we described a neotype for So binnguiculaiis and
conferred the namce S, courierei upon the species described by De Man and
Couticre. At that time we did not consider the two varicties that Couticre
deseribed 1 1905, 8. binnguiculatus exilipes and paclivimeris. The latter Torm
wis subsequently raised to specific rank by 3¢ Man (1911 199) and has been
aceepted. In 1956, we identified  some  specimens from the Muarinnas as
S coutierei exilipes, but with doubts as to the validity of the subspecies for cven
in that small collection we found variation in the proportions considered by
Couticre to be of value in the separation of the subspecies. Johnson (19024)
working with Malavan specimens raised Contiere’s vaviety S. binnguicutoins dsic]
exilipes to specilic rank. without further comnient,

We have reviewed not only the Australian specimens but also specimens
from otheyr collectiens for the validity of the separation of the variety evilipes from
the parcnt species. A has often been {ound. the characteristies used by Couticry
for the separation of his five specimens from the Maldives into two subspecies
are varichle ond the subte differences in proportions nsed by Coutiere, unreliable.
We alvo question the separation of S bispinosas e Mo from this species
(see po 1805,

Biotogical notes: This species has been collected i shallow wwer from
heads of dead coral. Couticre reported sixty specimens from Djibouti collected
frem heads ol the coral Sivionhora spp. in which it was living in company with
Sotrivngnicularas (Paulson)y. He aleo reported many specimens were found living
among the sctling erowth on buoys (189800 2321, In Thailand we ound
living 1o a sponge. We also have on hand sonte larse speimens from the Indian
Ocean thay were dredged at 77 mictres. The Australian specimens range from
Q=23 mm.

Ausiralion disiribueion: The specimens in the present collection came from
the nerthwest of Wesern Aostralia. Darwin, Torres Straits and north and central
Queensland. a range thay includes those previously reported.

General distribution: From the Suez Canal and Persian Gull south o
Movambigue and castward acress the Indo-Pactfic, occurring in most investigated
archipelagoces, but not in Hawaii or the Socicties. Tt has not been reported from
Tacanese waters: however, it has passed the Eastern Pacific barrier to Clipperton
IsTand.

OrrosITE

Fig. 8. Svialpheus coutierei Banner. 1 mim male from BAU 37: a, Anterior region, dorsal
view: b, ¢, large chela and merus, outer face: d, distal region of chela, inner face; ¢, small
chelined: f, seccond leg: g, h, third leg and dactylus enlarged: i, telson.  Svnalpheus bispinosius
De Man., 10 mm male from AM. 140 j, Anterior region, dorsal view: k, telson. 20 mm
female from AM 85: |, telson. 12 mm female from BAU 25 m, telson. h, ¢, d, ¢, . g, 1. k.
I, m. scale a; ho scale b oa, i, scale ¢.
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Synalpheus bispinosus De Man
Fig. 18 j-m

Svinalpliens bispinosus De Man, 1910b, Tijdschr. ned. dierk. Vercen. 11 (4): 302,
(911, Sihoga Exped. 39a' (2): 280, fhg. 54,

Specimens  examined: 1 specimen from AM 140 |, BAUL 25 1.
WM 30-65.

Diagnosis: Characteristics fall within the range of variation of S. contieret
Banner (p. 343) except that the posterior margin of the sixth abdominal scgment
is produce into acute teeth. one on cither side of the articulation of the telson,

Discussion: We are reporting these specimens as S. bispinosus with con-
siderable doubt, for in all characteristics except the lateral teeth on the posterior
margin of the sixth abdominal segment they arc indistinguishable from 8. coutieret.
Fven e Man in his original description remarked on the similarity of S, biun-
guiculatus exilipes Couticre (- 8. coutierei). However, of all specimens available
of the latter species none showed other than the normal rounded condition of
the posterior margin of the sixth abdominal tergum, and none of these showed
other than well-developed and acute teeth. Morcover, the two forms were not
collected together. Therefore we accept the separation at least until further
collections are available.

Biological notes: This species has been collected at depths between 6 and
100 feet. They ranged in sizes up to 15 mm in length.

Australian distribution: Our specimens were collected in - the Dampier
Archipelago, Barwin and the Torres Straits.

General distribution: De Man’s specimens were from Indonesia: we have
some as yet unreported specimens from the Red Sea and the Southern Philippines.
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Synalpheus ancistrorhynchus D¢ Man

Fig. 19

Svadalpheus ancistrorftynchius De Man. 1909a, Tijdsch. ned. dierk. Vereen. 11 (2):
124 1911, Siboga Exped. 39a' (2): 267. fig. 47.

Specimens examined: 2 specimens from AC S2; 6, AM 3. 5. AM §5;
2CAM 1235, AM 1371, AM P 25772, BAU 53; [, BAU 54 . WM 77-65.

Diagnosis: Rostrum and orbital teeth short, equal in length; rcaching o
first quarter of visible part of first antennular article: wide at their bases, curved
upwards at their tips, tips bearing short stiff setae. Rostral base with orbitorostral
process.

Visible part of first antennular article and sccond article subequal, third
article a httle shorter than sccond.  Stylocerite reaching first quarter of sceond
antennular article. Squamous portion of scaphoccute narrow, rcaching to end of
second antennular article, lateral spinc reaching to near end of third antennular
article; cleft between lateral spine and squamous portion deep, reaching proximuy
to first antennular article. Carpocerite the length of third article past that article.
Inferior spine of basicerite almost as long as stylocerite, superior spine acute. about
one-third as long as inferior spine.

Large chela 2.5 times as long as broad, supertor margin projecting as
rounded tooth above dactylar articulation, fingers half as long as palm.  Mecrus
two times as Jong as broad, distosuperior margin slightly projected. subacute.
other distal margins rounded.  Small chela 3.6 times as long as broad, lingers a
little shorter than palm.  Supcrior margin of palm slightly projecting distally.
Dactylus slightly broadened, bearing a row of curved sctac, usually two hairs per
follicle, placed laterally. Lateral margins of dactylus being short stufl setae.
Mecrus 1.4 times as long as broad. superodistal margin rounded.

Sccond leg stout, carpal articles with a ratio 10:2:2:2:5: three middle
articles cach broader than long.

Mecrus of third leg 3.5 times as long as wide, usually bearing on distal
portion of inferior margin 2-3 small spines. Carpus 0.3 as long as merus. armed
with inferodistal spine.  Propodus half as long as merus and bearing cight spines
on its inferior border, two distally. Dactylus biunguiculate, superior unguis about
1.5 times Jonger than inferior unguis, but thinner at base.

Telson, varying, usually about twice as long as broad at posterior margin.
Laterial margins may have subterminal constriction.  Posterolateral angles pro-
duced into strong tecth which are much longer than the slightly arcuate posterior
margin, but shorter than the adjacent spines.  Spines of posterior margin large.
almost cqual in length.  Spines on dorsal «urface of telson large, as long as. but
heavier than spines on tip.  Quter uropod with partial, non-lTunctional  distal
articulation,
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Discussion: We found some variation in our 20 specimens. The spines
may be lacking on the merus of the third legs, but in those the usual place of
the spines carried small patches of setac. "The ungui of the dactyli ol the third
legs varied in relative lengths (fig. 19 ¢, m). The telson was variable in the sub-
terminal constriction, in the size of the posterolateral teeth and i the proportions
of both the dorsal and terminal spines (compare figs [9h-k).  In some specimiens
the articulatan on the outer uropod was visible, but did not constitute a line of
flexion.

As De Man pointed out, this species very closcely resembles S0 hasili-
crassus Couticre. However, the much shorter orbital teeth, the stouter thoracic
legs, and vsually the spines on the mert of the third legs clearly separated the two.
J¢ Man states (without a figure) that there is a small tooth on the superior
margin of the merus of the large chela; in these specimens it is a minor projection.

Biological Notes: This is not a large spectes, the largest one in our col-
lcction being 15 mm long.  The species has been dredged from 21 fathoms in
Woestern Australia and has been found in coral heads in Queensland.

Australian Distribution: This species has been collected in Western: Aus-
tralia between 187 and 30 8., at Darwin and at Heron and Masthead Island
off Quecensland.

General Distribution: This is the first report of the species since De Man's
ariginal report of his two specimens from Indonesia.

Fig. 19, Svanalpheus ancistrorfivnchus De Man. 14 mm male from AM3: a, b, anterior region.
dorsal and lateral view; ¢, large chela, inner face: d, small cheliped, outer face; e, second leg:
f, g, third leg and cnlargement of dactylus: h, i, telson and enlargement of posterior region. 12
mm male from BAU 54: j, telson. 11 mm female from WM 77-65: k, telson. 10 mm male
from BAU 54: |, uropod. 12 mm female from AM 137: m, dactyl of third leg.  a, b, ¢, d, e, f.
h, 1 oscale a; g, m, scale by o1, g, k, scale ¢.
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Synalpheus lophodactylus Couticre

Fig. 20

Svualpheus lophodaciylies Coutiere, 1908a. Bull. Soc. Philomath, Parish X, 1!
(3): 197: 1921, Trans. Linn. Soc. Lond., Zool. Lond. 11, Zool. 14, 17: 417,
pl. 61 fig. 11, Banner. 1957, Pacif. Sci. [ (2): 195,

Specimens Fxamined: 12 specimens from AM 4190 18 AM P 12426
I. BAU 33: 2, BAU 43 2, BAU 44 1 specimen cach from CS 13,4, 11 12,
18: 3. WM 82-65: 3. WM 140-65: 1, WM 175-65: 11, WM 267-65: 9, WM
251-78-32: 13, WM 9991 10, WM 10330 1, WM 10410 40, WM 10467
35, WM 10472 ST WM 104810 4, WM 10487 34, WM [0591/92.

Diagnosis: The normal form of rostrum twice as long as broad at basc,
reaching end of visible part of first antennular article.  Orbital teeth not as long
as rostrum, but broader at base.  Rostral base with orbitorostral process.

Visible puart of first antennular article and second antennular article almost
cqual. third article a little shorter than second. Stylocerite reaching to end of first
antennular article.  Squamous portion of scaphocerite reaching past middle of
third antennular article, lateral tooth reaching beyond antennular  peduncle.
Carpocerite 3.4 umes as long as wide, reaching almost the length of third article
past that article.  Inferior tooth of basicerite reaching to middle of sccond anten-
nular article, superior margin without projection.,

Large chela 2.7 times as long as broad. distal end of superior margin of
palm terminating into an obtuse tooth, tlted slightly upward.  Merus three times
as long as broad, distal angles incrmous.  Small chela three times as long as
broad: superior surface of dactyl bearing a longitudinal brush of hairs. placed
slightly laterally, extending almost full length.  Carpus ranging from 0.25-0.50
times length of chela. Merus similar to that of large chela.

Carpal articles of sccond leg with a ratio [0:2:2:2:6. middle articles
broader than long.

Mecrus of third Iecg incrmous, 4.5 times as long as broad.  Carpus 0.36
as long as merus; distal end of superior margin projected into a blunt tooth.
inferior margin terminating in single spine. Propodus 0.6 times as long as merus,
bearing on its inferior margin 9 movable  spines and two distally.  Dactylus
biunguiculate, ungui of equal length, apex between ungui U7 -shaped.

Telson 2.2 times as long as broad at posterior margin.  Posterolateral
angles acute, about half as long as short lateral spine of distal pair.  Tip of telson
between spines slightly convex.  Outer uropod without transverse articulation.

Discussion:  We have examined the type at the Muséum d'Histoire
Naturelte in Paris; Coutiere figure (1921: pl. 61, fig. 11) is an excellent
likeness, however, the small cheliped was missing. Our specimens agree well with
Coutiere’s with a few exceptions.  The iaferior spine of the basicerite reaches

OPPOSITE

Fig. 20, Svaalpheuns lophodaciylus Coutiére. LI mm ovigerous female from BAU 44: a, anterior
region, dorsal view:; b, carpocerite; ¢, large cheliped: d, e, small cheliped, enlarged view of
fingers: (. second leg: g, h, third leg and entarged view of dactylus: i, telson. 12 mm male from
AMP 12426: j, anterior region; k, small cheliped; 1, seccond leg.; m, telson. 10 mim male from
WM 275-65: n, anterior region, dorsal view. 22 mm male from CS 9: o, distal section of large
chela. b, e, d, {, g, j, m, n.scale a; h,scale b a, ¢, i, k, 1o, scale ¢.
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to the middle of the second antennular article nstead to the end of the first; in
one specimen from BAU 44 it rcaches to end of sccond antennular article.  The
brush of hairs on the superior surface of the dactyl of the small chela in our
specimens extend from almost the articulation of the dactylus instead of appcear-
ing only in the distal section as in Couticre’s specimen.

We found this also true for our specimen from Arno Atoll (1957: 196).
We found variation in the length of the carpus of the small cheliped as mentioned
above.

In collections from sponges in Western Australia we found notable varia-
tion. The extreme condition in the anterior region is shown in fig. 20j. In this
form the rostrum and the orbital teeth were markedly shortened, the orbital
tecth were relatively broader at the base: the antennules were stouter: the
carpocerite was 3.0 times as long as broad instcad of 4.0 as found in normal
specimens. The first article of the carpus of the sccond feg was only 0.7 as long
as the four following (fig. 20 1) while in the normal form the first article was
almost caual to the four following. These characteristics were not constant in any
geographical arca, for example, in a single collection of fifty-one specimens from
a single sponge the normal form, the extreme form and intermediates occurred.
This docs not appear to be more than the normal variations which are found so
often in symbiotic synalpheids.

The ditferences between this species and its nearest relative, S, hastili-
crassies, arc subtle and the separation of the two species is difticult. The principle
diffcrence is that S. lophodactylus is a stouter species than S. hastilicrassus.  In
S. lophodactylus the stylocerite is always shorter than both the first antennular
article and the outer tooth of the basicerite, while in S, fstilicrassus it reaches
the middle of the sccond antennular article and is cqual to the outer tooth of the
buasicerite. In 8. lopheodactvlus the carpocerite is less than 4.0 times as long as
broad while in S, hastilicrassus it is more than 4.0 times as long as wide. The
tooth on the distosupcrior margin of the palm of the large chela is tilted upwards
in S, lophodactyius, but in S, hastilicrassus it s not. The sccond leg is stouter
in this spccies, the first article being 2.5 times as long as wide at its distal end.
while in 8. hastilicrassus it is 3.5, Finally the posterior lateral angles of the telson
in S, lovhodacrylus are not as strong as those for S. fastilicrassus. The outer
uropod has a transverse articulation in 8. hastilicrassus.

Biological notes: Of the 208 specimens in the collection all except 7 were
taken from sponges. with a large number from sponges which has been carried
to the beaches by storm waves in Western Australia.  Of those not reported
to be from sponges. 3 were dredged from 2 fathoms and 4 were taken from dead
coral between 2-6 feet deep. The specimens ranged in size from 7-22 mm.

Australian distribution: In Western Australia specimens came from as lar
north as Dirk Hartog Is., but the majority were found in storm-carricd sponges at
Cottesloe, near Perth. One snecimen came from Chinamans Recf, off Port Douglas.
Quceensland, and others came from the Whitsunday Groun off Queensland.

Gieneral distribution: Chagos Archipelago, Indian Occan ;: Marshall Islands.
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Svnalpheus hastilicrassus Couticre
Fig. 21

Svnalpheus hastilicrassus Couticre, 1905a, Fauna and Geog. Mald. and Laccad.
2 (4): 875, pl. 72, fig. 12, De Man. 1911, Siboga Exped. 39a' (2): 263.
g, 45 [partim].

Svunalphens hastilicrassus (Couticre var.? De Man, 1911, Siboga Exped. 39a' (2):
264, fig. 45b |partim].

Svualpheus hastilicrassus  acanthitelsoniformis De Man, 1920, Zodl. Meded..
Leiden, 5 (3): [08: 1922, Siboga Exped. 39a! (5): 29, fig. 14.

Svaalpheis ceanihitelsonis Couticre, 1905a, loc. ¢ir. 2 (4): 875, fig. 13, Do Man.
1911, loc. cit.: 256, fig. 46. Gravely, 1930, Bull. Madras Govt Mus. new scr.
(nat. Iist.) T (2): 77, pl. 1, fig. 1. Banner & Banner. 1966b, Siam Soc.
Mono. 3. p. 58, fig. 18.

Specimens examined: 1 specimen from AM 137 1, AM 258: 1, AM
P 1966: I AM P 3566; 6, BAU 25: 2, BAU 27 3, BAU 37, 4, BAU 38:
3. BAU 40 1, BAU 42 4, BAU 44, 3, BAU 48: 3, BAU 53.

Diagnosis: Rostrum slender, three to four times as long as broad at basc.
rcaching variously from end of first antennular article to ncar end of second
article.  Orbital tecth divected straight forward, about 0.6 as long as rostrum,
but much broader at base. Rostral base with orbitorostral process. Visible part
of first antennular article subequal to sccond article; third article from halt to
almost equal length ol second. Stylocerite reaching near middle of second
antennular article.  Scaphoccerite with sauamous portion rcaching variously from
middle to end of third antennular article.  Lateral tooth of scaphocerite much
longer, cqual to or longer than carpocerite, carpocerite reaching past antennular
peduncle by length of third article. Superior margin of basicerite usually truncate.
inferior tooth subequal in length to stylocerite.

Large chela cylindrical, 2.7 times as long as broad: fingers about hall
length of palm. Palm terminating in subacute to acute tooth above the dactylar
articulation, not upturned. Merus 2.2 times as long as broad, distosuperior margin
usually without tooth. Small chela three times as long as broad. finger 0.4 as long
as entire chela.  Superolateral surface of dactylus bearing single row of inwardly
curving sctac, with one or two sctac emerging from cach follicle. Merus 3.8
times as long as broad; superodistal angle at times produced into acute tooth:
inferointernal margin bearing row of sctac.

Carpal articles of second leg with a ratio: 10:1:6:1:6:1:6:4.

Merus of third leg 4.5 times as long as broad, unarmed, carpus 0.6 as long
as merus with superodistal margin projecting and subacute ; inferodistal margin
bearing small spine. Propodus 0.7 as long as merus, bearing cight spines on its
inferior margin and two distally. Dactylus biunguiculate, 0.2 as long as propodus.
ungui almost equal in length, superior unguis a little broader at base than inferior,

Telson 1.8 times as long as wide at arcuate posterior margin.  Postero-
lateral angles produced into acute teeth, usually long, reaching half or more than
the length of the adjacent spine.  Quter uropod with transverse articulation.

Discussion: Five nominal species and one subspecics of the Paulsoni group
of Svaalpheus have the posterolateral angles of the telson developed into large
tecth. These are (in order of date of original description):

S. tumidomanus (Paulson)
S. hastilicrassus Couticre
S. acanthiteltsonis Couticre

(7=}
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S. ancistrorhynchus De Man
S. hastilicrassus acanthitelsoniformis De Man
S. thai Banner & Banner

Also closely related is S. lophodactvius which Coutiere (1909: 10) placed
in the Biunguiculatus Group. For the separation of these two specics see page 184,

Of the species listed above, three seem to be distinet: S, fumidomanies has
only slight projections of the posterolateral angles (see p. 111) ;. S, ancistrorhynchus
has @ much shorter rostrum and orbital teeth than the others, and usually bears
2-3 spines on the merus of the third legs: S. thai has extremely long posterolateral
teeth. almost half as long us the telson proper. In the carlier paper (Banner &
Bunner, 1966b: 60) we questioned the validity of the separation of the other three
species and subspecies. We now have more extensive collections so that we are
better able to review their separacion.

From these collections we have selected sixty specimens from our Malavo-
Thai collection, twenty-one specimens from Queensland and twenty-nine specimens
from the Sulu Sea in the southern Philippines. In the latter two collections, these
were all the specimens in the collection that were completely intact and reason-
ably miature. We have assessed the variation ol the five principal characteristics
that have been used in the separation of the three nominal forms. The character-
istics and the variations are given in table TV it should be noted that we have,

Table 4. Variation in S, hastilicrassus

Percentage of specimens

As described for with characteristic
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. . . = = - o>
el e} « -z (o4 W F
per eent per cent per cenlt
Superior tooth on basicerite . .. no no Vs 45 5 0
Tooth on supcrodistal angle of merus, no missing yes 94 19 78
large cheliped.
Tooth on superodistal angle of merus, no no yes 98 41 83
small cheliped.
Posterolateral (eeth of telson longer no yes yes 10 43 96
than midposterior arc.
Posterolateral tecth of telson Jonger no no yes 0 0 0

than adiacent spines.

OrProsii

Vig. 210 Svualphens hastificrassas Couticre, 12 mm male from BAU 44: a, anferior region
L_!m\zl] view: b, large cheliped: ¢, d, small cheliped and enlarged distal scction; ¢, second leg;
(. ¢. third leg and dactylus: h, telson; 14 mm male from BAU 37: i, anterior region, dorsal
aspect: ). basicerite of specimen: k, I meri of large and small chelipeds:; 14 mm male from
Hong Kong: m, telson: 14 mm female from AMP 3566 n, telson. || mm female from Hong
Kong: o, telson. 14 mm female from BAU 37: p. telson. 12 mm male from Hong Kong:
g, telson. boe, e, £ 0k, Loscale a: g, scale by a, d, h, j. m. n, o, p. g, scale ¢.
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for our tabulation, recorded cach characteristic as all-or-none, but that in actuality
the characteristic showed wide variation. Thus the tooth on the basicerite would
be recorded as absent or present, but if present it would vary from a strong
tooth to one almost non-discernible.

Supplementing the table are the drawings in figure 21, As can be seen
from the wide variation both tabulated and depicted, none of the criteria used in
separation, with a single exception, appear to be valid. The exception is the length
relationship of the posterolateral teeth of the telson to the adjacent spines. In none
of our specimens were the posterolateral tecth as long as the adjacent spines. a
condition that characterizes S. acanthitelsonis, but there again was cnough variation
in the relative lengths that we belicve with a larger collection this too would be
within the range of variation, We therefore combine the three taxa under the name
S, hastiticrassus.

There is some question about subspecific races of the species. Certainly
the differences in percentages of specimens which bear any one characteristic in
these three widely separated collections would indicate geographic and  gencetic
isolation.  However. to erect new subspecices, detailed studies on specimens {rom
various parts of Indonesian waters (the Indo-Malayan subregion of Ekman, 1953:
18) would be desirable to determine the extent of variation in this probable center
of distribution. Then the other possible geographic subspecies could be defined on
their differences, not from one another, but from the presumable nominate stock.
If o, then Coutiére’s species and De Man’s variety may both be revived and given
well-defined subspecilic status. At present, the crection of new subspecics and the
retention of the older names is not justified.

Two more variant forms of this species should be noted here to complete
the discussion. although the specimens are from our Philippine collections. The
lirst is similar to the form described by 12¢ Man as 8. hastilicrassus Couticre var.?
which he separated from the nominate form on the basis of the fingers of the
large chela which are one-half, instcad of one-third the length of the palm. We
have two small females from the Sulu Sca with similar proportions in the large
chela. We do not consider this difference in proportion to be specific or sub-
specific importance. It will be figured in our Philippine paper.

The second form is more perplexing, for in a male and a female collected
from near Zamboanga almost all characteristics were those of 8. hastilicrassues, but
onc has three, and other onc, spinc on the merus of the third legs. In this
character, then, they are similar to S. ancistrorfivachus De Man, We at present
regard the separation of S. hastilicrassus and S. ancistrorhiynchus as firm, but these
two specimens raise doubts. We will defer action until some future worker has
farger and more adequate collections upon which to basc his decision.  These
will also be figured in the Philippine paper.

Riological notes: This is not o large species, our largest specimen from
Australia being 20 mm long. It has been dredged as deep as 90 metres and is
found commonly inside coral heads in waters up to 5 metres. 1t has been found
in sponges.

Australian distribution: Darwin, from Torres Straits in the north to Great
Sandy Strait, south of Bundaberg, Quceensland, on the east coast.

General distribution: Maldive Archipelago: Gulf of Manaar; Indonesia;
Philippines™, Caroline and Marshall Islands ; Fiji.
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Synalpheus neomeris (De Man)

Fig. 22

Alpheus minor neptunus De Man, 1888b, J. Linn. Soc. Lond. 22: 272 [nec A.
minor Rankin = A. minus Say; nec A. neptunus Dana).

Alpheus neomeris De Man, 1897, Zool. Jb. Syst. 9: 734, fig. 61 a. d. ¢ |partim].

Svaalpheus neomeris Couticre, 19054, Fauna and Geog, Mald. and Laccad. 2 (4):
869, fig. 1. De Man, 1911, Siboga Exped 39a' (2): 212, fig. 24.

Svaalphens gravieri Coutiere, 1905a, Fauna and Geog. Mald. and Laccad. 2 (4):
870, fig. 2. Pearson, 1905, Rep. Govt. Ceylon Pearl Oyster Fish. Gulf
Manaar 4 (24): 82. De¢ Man, 1911, Siboga Exped. 39a' (2): 216, fig. 25.
Gurney, 1927, Trans. Zool. Soc. Lond. 22: 261, fig. 64 [larval development].
Banner & Banncr, 1966b, Siam Soc. Mono. 3. p. 48, fig. 13. Miya, 1972,
Publ. Amakusa Biol. Lab. 3 (1): 66, pl. 13.

Alpheus prolificus Ortmann, 1890, Zool. Jb. Syst. 5: 484 [nec Bate).

Alphens neptunus Bate, 1888, Challenger Rept. 24: 563, pl. 101, fig. 2 |nec A.
neptiois Danal.

Additional Australian Records:

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

Specimens examined: 2 specimens from AC S3: 1, AM 26: 2. AM &2
AM 85: 7. AM 109 I, AM 136 |, AM 145; 2. AM 163:. 2, AM 2306.
AM 252 1, AM 278 I, AM 286: |, AM 305 [. AM 307: 2, AM 439
AM G 1789: 1. AM P 3566: I, AM P 3574, I, AM P 11763; 2, MM 176
WM 91-65; 1, WM 129-65; WM 304-65.

—— D {2

Diugnosis: Rostrum narrow, reaching to past middle of first antennular
article. Orbital teeth triangular, a little shorter than rostrum, not tilted upward,
bearing a few sctac. Rostral base bearing orbitorostral process.

Second antennular article a little shorter than first, third a littde shorter
than second. Stylocerite reaching to middle of second antennular article. Squame
of scaphocerite reaching to middle of third antennular article. Carpocerite reaching
at least Jength of third article past that article. Inferior tooth of basicerite almost
as long as stylocerite, superior tooth acute, nearly as long as orbital tecth.

Large chela 2.6 times as long as broad, bearing a tooth above the dactylar
articulation that varics from a slight rounded projection to acute tooth. Fingers
occupying 0.3 length of entire chela. Merus 2.0 times as ltong as broad with small
projections terminally on both superior and internal margins. Small chela varying
from 3.4-4.4 times as long as broad with fingers a little shorter than palm. Mecrus
similar to that of large chela, but almost three times as long as broad.

Carpal articles of second leg with ratio: 10:1.6:1.6:1.6:3.0.

Third leg with ischium unarmed. Mecrus of third legs three times as long
as broad, inner margin armed with 3-7 heavy movable spines.
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Carpus 0.4 as long as merus, terminating on superior margin with heavy
rounded tooth, on inferior margin with single spine. Propodus 0.8 as long as
merus. shightly curved, and bearing nine spines on inferior margin and two distally.
Dactylus biunguiculate. Superior unguis small, varying from onc-fourth to one-
third as thick at base. and from about one-third to one-half as long as nferior
unguis,

Telson about 3.0 times as long as posterior margin is wide. Posterior angles
not acute. Anterior pair of dorsal spines located posterior to middle.

Discussion: In 1897 De Man described Alpheus neomeris based on two
specimens from the Mergui Archipelago, which in 1888 he called A. minor nep-
tps Dana, and on nine specimens from  Atjeh, Sumatra. In 1905, Couticre
with thirty-cight specimens from the Maldive Archipelago ercated a new sub-
species, 8. neomeris streprodactylus on the basis of the differences in the ductylus
of the third leg. In 1911 De Man reexamined his previous specimens and decided.:
(1) that his Mergui specimens were the true 5. neomeris which he re-described,
and (2) that the specimens from Atjch were of Couticre’s subspecies, which he
then raised to specific rank of S. streptodactvius. We accept De Man's differentia-
tion between the two species and discuss the criteria for the separation under S,
streptodactylus : the crection of a new species, S. metaneomeris strepicdactyvius,
by Couticre in 1921 is also discussed there.

Through the kindness of Dr Pinkster of the Zodlogisch Muscum, Amster-
dam. we were able (o examine the two specimens De Man had studied from the
Mergui Archipelago : both were female. These carried the label A. minor neptunus,
cvidently applied by De Man prior to his 1888 publication. These were part of
the syntypic series in 1897 when he cstablished A. neomeris and, on Dr Pinkster’s
recommendation, we designate one of these spectmens as a lectotype (Muscum
number: ZMA De. 102.333).

We found e Man’s description to be correct and adequate; we append
drawings of the anterior region and of the dactyli of the third and fourth legs
from the lectotype and paratype to supplement the 1897 and 1911 drawings of
De Man.

However, in 1905 Couticre described another new species S, gravieri
based on fourteen specimens which he considered closely refated to BDe Man's
S. neomeris. basing his comparison upon De Man’s 1897 description. For the
separation ¢f the two species, Couticre pointed out a ditference in the anterior
region of the carapace (“Les deux ¢épines orbitaires sont fréquement plus diver-
gentes que chez Ie S0 neomeris™) and 2 series of minor ditferences in fength in the
antennular and antennal peduncles, in the proportion of the small chela, and in
the proportions of the third, fourth and fifth thoracic legs. He also emphasized
differences in the ungui of the dactylus of the third leg. stating it was character-
ized o Csurtout par la reduction de [ gritfe dorsale, wes eréle, n'ayant guere
que 176 de I'épaisseur et 1/3 de la longeur de la gritte principale.”

Two of these criteria were dismissed by De Man in his review of the three
species in 1911, He pointed out that the drawing of the third leg (1897: 61b)
was of 8. sireprodactylus: this was cvidently the figure Coutiere used for com-
purison of the proportions of the third leg. De Man, in a serics of measurements
of his specimens, showed that the range in proportions of the small chela
encompassced the differences dwelt upon by Couticre. However, e Man accepted
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Fig. 22— Svaalpheus neonterts (De Man).  Australian specimen, 28 mm male from AM 136;
a, anterior region, dorsal view: b, large cheliped. outer face: ¢, small cheliped. superior face:
d, second leg: ¢ f, third leg and dactyl; g, telson. Lectotype and paratype of S, neomeris
TDe Mun) from the Mergui Archipelago: 18 mm female, lectotype: h, anterior region: i, |
aactylus of third and fourth legs. 17 mm female. paratype: k. 1. dactylus of third and fourth
leas. S gravieri Coutiere, holotype tfrom Maldive Archipelago: m, dactylus of third leg drawn
by I. Forest of the Nat. Mus. nat. Hist., Paris, g, h, scale a; f. 1. j, k. 1, scale b: a, boc, d. e
scale ¢
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the species and in the 44 specimens from the Siboga Station 258, placed nineteen
specimens in S, gravieri and 25 in 8. neomeris. He noted that the superior unguis
reached one-third. not one-sixth the basal thickness of the major unguis.

We were given the opportunity to look at some specimens labelled by
Coutiere himself as S. neomeris and S. gravieri at the Muséum National d’Histoire
Naturelle in Paris; we also examined at the Zoologisch Muscum in Amsterdam
the specimens from Siboga Station 258 that De Man had identified. In nonc
of these could we detect consistent differences. It is true that De Man’s specimens
of S, gravieri were smaller, the largest being 16 mm long, than the specimens of
S. neomeris, with the fargest 28 mm long, Most of the differences we saw appeared
to be related to maturity.

From our Australian and other collections from the Pactfic and Indian
Occans we have cxamined about cighty specimens. In this group we found the
rostral front and the proportions of the antennular and antennal articles to be
quite variable. as is often found in this genus, and that these variations encom-
passed the differences pointed out by Coutiere. We ignored Coutiere’s supposed
differences in the proportions of the third legs for if the comparison was madc
with De Man’s 1897 figure 61b (the truc 8. neomeris) instead of 61d, no dif-
ferences are apparent. We also paid no attention to the slight differences which
ranged from 1-3 per cent in the ratio of lengths of merus, carpus and propodus
of the fourth und fifth legs, for we have found that cven if articles can be
measured with such wccuracy. the variation from Ieft side to right side of onc
specrmen may be greater than the percentage cited. The variation in this col-
lection. then, destroyed all of the criteria for the separation of S, gravieri from
S. necmeris except for the “tres gréle” condition of the superior unguis of the
third Jegs.

However, in none ol our specimens did the superior unguis attain pro-
portions set forth by Couticre. We found minor variations in the proportion and
curvature, but these were interpreted to be within the range for S, neomeris. Our
re-examination of specimens identificd by both Coutiere and De Man as S.
gravieri showed that even these did not approach the proportions given by Cou-
ticre. We appeaied to Dr Forest of the Muséum National d’Histoire Naturelle in
Paris to re-examine Couticre’s holotype for S. gravieri. He kindly did so, and
forwarded to us a drawine of the unguis in auestion (fie. 22m). The drawing
shows Coutiere’s type to have the superior unguis slightly more than one-third
(0.30) the basal breadth, and slichidy more than one-third the leneth (0.36), of
the principal unguis. The provortions of the superior unguis thus falls within the
ranse for 5. neomeris. We therefore place S0 gravieri as a1 junior synonvm of
S, oneomeris.

Fo clarify previous records we find our two soccimens reported from
Thailand (1966b: 48) as S. eravieri to be also S. neomneris.

We were able to examine at the British Muscum (Natural History) the
specimen that Bate had identitied in the Challenger Reports as S, neprunus; it was
plainly S. peomeris. 8. prolificus Ortmann (nec Bate) was placed in svronymy to
S.gravieri by De Man (19111 216) who was able to examine Ortmann’s specimens
from Kacoshima, Japan: thus it too should be recorded as S, neomeris.,
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Biological nores: This species has been collected commonly in association
with alcyonarians. It has also been found associated with sponges. One specimen
from Western Australia, collected in 23 fms, was reported to have been associated
with a bryozoan. It has been collected from dead coral heads in fairly shallow
water, and has been dredged as deep as 129 metres in Western Australia. Our
specimens range in size from 12-25 mm.

The following colour notes were made by I C. Yaldwyn on a pair of
symbiotic specimens collected on the Swains Recefs (AM 163):

“To naked cye appears white, not transparcnt, with viscera very slightly
pink. Through lens: Virtually no chromatophores on entire animal ;: nothing on
bulk of carapace, abdomen, tail fan, anterior appendages, hands, legs, pleopods:
eyes appear silver-grey through carapace; about four small and insignificant simple
red chromatophores in approximate line between cyes: cggs completely colouriess
with dark cyes showing through.™

Australian distribution: This species has been colleeted in Western Australia
from Bussclton to Cape Carnarvon and Houtman Abrolhos: in northern Australia
at the Gulf of Carpentaria and the Torres Straits: in eastern Australia from
Princess Chartotte Bav to Great Sandv Strait, south of Bundaberg, Queensland.
and also from the Herald Group, Coral Sca.

General distribution (including reports for S, gravieri): Suez Canal; Red

Sea; Persian Gulf; Ceylon: Maldive and Laccadive Arschipelago; Singapore:
Indonesia; Thailand ; Shanghai; Jupan and Sulu Sca*.
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Synalpheus streptodactylus Coutierc

Fig. 23

Svaalpheus neomeris strepiodactylus Coutiere, 1905a, Fauna and Geog. Mald. and
Laccad. 2 (4): 870, fig. 1.

Alpheus neomeris De Man, 1897, Zool. Jb. Syst. 9: 734 [partim]. Coutiere, 1905a.
op. cit.: 869, fig. 1.

Svnalpheus streptodactvius De Man, 1911, Siboga Exped. 39a' (2): 226, pl. 7.
lig. 29.

Svnalpheus metaneomeris streptoductvlius Coutiére, 1921, Trans. Linn. Soc. Lond.
(L, 17 (4): 414, pl. 60, fig. 4.

Svaalpheus streptodacrylus streptodactylus Banner & Banner, 1966a, Pacif. Sci.
20 (2): 157 1966b, Siam Soc. Mono. 3, p. 50, fig. 4. Miya. 1972, Publ.
Amakusa Mar. Biol. Lab 3 (1): 69, pl. 14.

Svialpheus streptodactylus hadrungus Banner & Banner [966a, Pacif. Sci. 20
(2): 158.

Svnalpheus jedunensis Barnard, 1950, Ann. S. Afr. Mus. 38: 738, fig. 139c—i
[nec De Man]. Fourmanoir, 1958, Naturaliste malgache, 10 (1-2): 115,
fig. 3 [nec De Manl.

Additional Australian Records:
McNeil, 1968, Sci. Rept. Gt Barrier Reef Exped. 7 (1): 18, Lookout
Point. N. F. Qucensland.

Specimeny examined: 2 specimens from AM 11: 6, AM 13:. [, AM 35
3.AM 6701, AM 116 9, AM 173 |, AM 199: 6, AM 251; 1. AM 429,
I, AME 3180; 3, AME 4494; 4, AM E 4495; 7. AM E 4499; 2, AM E 6667,
[, AM P 8793: 2, AM P [0038,; 5, AM P 13559, I, AM P 13585, [. BAU 14;
1. BAU [5: 1, BAU 17; 3, BAU 21; 75, BAU 25; 34, BAU 27; 20, BAU 2§;
I, BAU 33: 3, BAU 40: |, BAU 43: 4, BAU 44: 2, BAU 57 1| specimen cach
from CS 13, 14, 18, 22; [, UQ 14: |. VM 32; 3, WM 24-65; |, WM 29-65;
I, WM 34-65: 1, WM 38 65; 3, WM 94-65; 1, WM 107-65; |, WM 182-05;
I. WM 250-65; 16, WM 268-65; |, WM 288-65; 1. WM 290-65.

Diagnosis: Rostrum three times as long as broad at base, reaching variously
from the middle to the last quarter of the visible part of the first antennular
article.  Orbital teeth broader at base and a little shorter than rostrum.  Rostral
base with orbitorostral process.

Visible part of first antennular article at least 1.5 times as long as sccond
antennular article, third article a little shorter. Stylocerite reaching to middle of
sccond antennular article.  Scaphocerite with lateral tooth reaching well past
antennular peduncle and almost as long as carpocerite. Squamous portion reaching
near end of antennular peduncle.  Inferior tooth of basicerite almost as long as
stylocerite, superior tooth well developed and acute.
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Large chela 2.7 tmes as long as broad. with fingers occupying slightly
more than distal quarter. Superior margin of palm bearing acute tooth proximal to
dactylus. Merus two times as long as broad with superior margin projecting as an
acute tooth. Small chela 3.2 times as long as broad with fingers 0.8 length of
palm. Mcrus similar in Torm to that of large cheliped.

Carpal articles of the second leg with a ratio: 10:4:1:1:3.

Mcrus of third leg varying from 3.8-4.4 times as long as broad., with
inferior margin bearing 2--5 spines centred beyond middle, but none terminally,
Carpus terminating in rounded superior tooth and two inferior spines. Propodus
6.2 times as long as wide, slightly curved, and bearing cight spines on inlerior
margin and two terminatly.  Bactylus biunguiculate, 0.2 as long as propodus and
strongly hooked; superior unguis 0.3-0.5 as thick. and 0.5 0 almost 1.0 as long
as inferior unguis. Merus of fourth Jeg usually bearing one or two spinules: merus
of fitth leg unarmed.

Telson 2.8 times as long as posterior margin is wide.  Lateral distal corners
cxtended into small but acute teeth. Anterior pair of dorsal spines sometimes
shightly posterior, but more often slightly anterior o middle.

Discussion: As discussed under S. neomeris, specimens ol this species were
confused by De Man with those of S0 neomeris when he deseribed that species
originally in 1897, Couticre (1905a) separated the two forms, creating S, neomeris
streptodactylins, De Man (1911) accepted the separation. but raised the subspecies
to specific rank. An examination of 138 specimens [rom Australia and S8 specimens
from the Philippines as well as specimens of S. neomeris already cited, allows us
to agree with Coutiere and e Man that the two species are closely related but
specitically separate. Probably the most important characteristic lics in the dactyli
of the third legs as mentioned by previous authors. In S. streptodactylus  the
superior unguis is hall or more than half as long as the mferior, and usually half
as thick atits base: in 8. neomeris the superior unguis 1s about one-third as long
(rarcly rcaching half as long) and onc-third as thick at its base. We also have
discovered several other characteristics useful for separation: In both species the
carpogerite is much longer than the antennular peduncles, but in S, streprodact vl
the lateral woth of the scaphocerite is nearly equal in length to the carpocerite.
while in 8. neomeris it is equal to the antennular peduncles. In S streprodact vl
the posterolateral angles on the telson project as small acute teeth, and the anterior
pair of dorsal spinules are wide apart and located near the middle of the anterior-
posterior axis: in S, neomeris the posterolateral angles are not projecting and the
anterior pair of dorsal spinules are close together and posterior to the middle
(compare fig. 22¢ with 23g). Finally there may be an ccological difTference. for
the only noted symbiotic relationship of S. streptodactylus has been with sponges.
while 8. neomeris came from aleyonarians and bryozoans as well as sponges.

Both Barnard (1950: 738) and Fourmanoir (1958: 115) have pictured
the dactylus of the third legs of specimens they have named S, jedanensis. When
they are compared to De Man's original tigure for that species (1911, fig. 27¢)
and to this specics, one is convinced that the African specimens arc actually
S. streptodactylus. Further supporting this contention is that these specinens came
from sponges, a common habitat for . strepiodactylus.

363



The scparation of the species into two subspecies is questionable. As we
discussed before (1966a: 157) it is not clear whether the intent of Coutiere
when he applied the name S. metaneomeris streprodactylus in 1921 (p. 414)
was to merely rename an existing species. plainly in conflict with rules of nomen-
clature, or to create a new subspecics on the basis of the subtle differences
between the ungui of the dactyls of the third legs. In 19664 we presumed the Jatter
and named the nominate specics 8. streptodactvius streprodacivius and the form
with the heavier ventral unguis S. sireprodactyluy hadrungus (=S, metaneomeris
streptodactylus Couticre ). We found that all of our central Pacific specimens were
S.ooas sreprodactylus. Sinee then we have examined six speciniens from the col-
lections of the Muscum National d'Histoire Natuwrelle in Paris that had been
identificd by Couticre as S. streptodactyhis, and we found their ungui to be vari-
able. This point. together with the variation found in this extensive colfection, has
convinced us that the separation between the subspecies s invalid and that only
the neminate species should be recognized.

Biological notes: This is not a large species. Our mature specimens range
in fength from 10-15 mm with the exception of cighteen specimens from South
Australia and one from Fremantle which are 20 mm in length. The species has
been found from intertidal zone o as deep as 70 fathoms.

While it has been reporied from heads of “dead coral™ it is often found
in large numbers in the spongococl of various sponges. We suggest that perhaps
it is almost always associated with sponges. Those reported from “dead coral”
may have been actually living in sponges that so often invade dead portions of
coral. und fell out, not of the coral, but of the sponges, when the coral was broken
apart. Those reported as taken from “the growth on a peart ovster shell™ could
also have come from sponges growing on the shell.

The only colour notes on this specics are ours: We found three salmon
pink specimens from an oranee-red membranous sponge in Western  Australia
(BAU 4). however, specimens from the brownish sponge Zyveomycale parishii
{Bowerbank) in Hawaii are of a brown colour similar to the sponge.

Australian distribution: “This species has been found on all the coasts of
Australia.

General distribution: Red Sca, Ghardaga. South Atrica, Maldive and 1ac-
radive  Archipelagoes, Sumatra. Thailand, Philippines®, Japan, Tonga, Samoa.
Canton Islands, Hawaii.
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Fig. 23, -Synalpheus streprodactyius Coutiére. 15 mm male from BAU 38: a, Anterior region:
b, large cheliped: ¢, small cheliped; d, sccond leg: e, f, third leg and dactylus; g, telson. 17 mm
female from WM 288-65: h, dactylus of third leg. a, b, ¢, d, e, g, scale a; f, h, scale b.
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