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Thus study is dedicated to the memory of our son, Alan Conrad Banuer, who,
ichile serving e the Uniled Slates Peace Corps, was killed i a shark atiack
at Aliepala, Western Samoa, on 15th April, 1972, Al the age of 25, Alan
was training lo become a marine biologist as he wished to contribule lo the
development of the potential troprcal marine fisheries {o aid the island peoples

of the Pacific,

SUMMARY

This is the first section of a three-part monograph on the alpheid shrimp of
Australia.  The study is based upon a collection of 7,000 to 6,000 specimens, in
Bl
part on loan [rom various institutions and individuals and in part collected by the
authors.  For cach species recognitional characteristics are described and depicted,
notes are given on taxonomy, variation, and biology, and the Australian and world
distribution 1s listed.  The present paper deals with lower genera;  the future two
papers will deal with Synalpheus and Adipheus vespectively.
This paper discusses the [ollowing genera and species, those species marked
with an asterisk heing cither new species or new records for the Australian continent:
* Automate dolichognatha De Man
* Athanas arcleformis Coutiere

Athanas djthoutensts Couticre

Ree. Aust. Mus., 28, page 2q1.
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* Athanas japonicus Kubo

* Athanas locincertus sp. nov.

* Athanas dimorphus Orimann
Athanas haswelli Couliére
Athanas granti Coutitre

*Athanas ornithorhynchus sp. nov.

* Athanas sibogae De Man

*Athanas dorsalis (Stimpson;
Athanas indicus Goutidre

* Arelopsis amabilis e Man

*Salmoneus tricristalus Banner
Alpheopsis trispinosus (Stimpson} [neotype cstablished |

*Alpheopsis undicola sp. nov.

* Alpheopsis equalis Coutidre

* Alpheopsis yaldwyni sp. nov.,

Betaeus australis Stimpson [ncotype established |
*Racilius comfprressuy Panlson
In addition to these records of new species and neotypes, we have placed
the following species in synonymy':
Aulomale gardinert Couticve (= A. dolichognatha de Man
Athanas setoensis Kubo (== A. dimorphus Ovtmarm)

Athanas dimorphus seedang (= L. dimorphus Ortmann;

L

Aretopsis aegyplica Ramadun (= . amabulis de Man

We have accepted A. sibogae as the proper name for (1. parvus, based on page
priority (see Banner and Banner, 1960 and Miva and Miyake, 1968).
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INTRODUCTION
The snapping o pistol shoimp were provionsiv pi nto a0 single Tnldy i
Alphcidae (Crangonidac of some authors frome vgog o iony Pl fandly wae
vnited aith e Firppoly adac and o new v evested Sonthos the monocenerie O
wito the superfonihy Apheoida by Holthois oo vgys e soperfanndy belorag et
section Cavidae and the supersection Natontin of  the ocdey Diecapodian, !

Lippobvtids hueve not been closely associved wide the alpherdsy Bowevers the venn
Ogvrides Stchhing (O Stimpsont was cotstdered to b sl the e N plhaeidi
vnil e separaiion by Flolduwiss For that veason we il append notes o Gz

mpaehergn Clalst frone Australiae at Qe end e the monoarapl

Phis stacdy, which will cover all species previonsly reported from Aostalian
waters as well as om new records and new species. will e isaed i toee partss this
mital portion s condined to the lowes genera, hut contains the Joculity rocords fon
the entire paper as well as the kev o the generas We plan the second section 1o
contatne nothing but the species of the genvs Sypalphers, and the ird will be devoted
- Australion species of the genus Afphens. i the thivd section we will aldso have
the bibliography {or the entive study and @ discussion of Awstralian disteibution of
all the species with resohect to Australian faunal provinees,

Owr primary purpose [or studying the Austradian alpheids s as a pantc ol a
contnuing study of coral reel” biota in the tropical Indo-Pacific in which we will
use these abundant shrvimp as index organisms (o indicate hroad  zoogeographic
realms and provinees,  Our sceond purpose is to provisle futare workers in Australia
with o monographic guide (o these shrimp in their saters. For the first ann,
simple species st with localities and deseriptions ol new species would have hecn
adequate; however, or later workers we have provided kevs, deseriptions, illustradons,
and references (oo all important deseriptive works on the species as well ax all
previously published Anstralian records. We have viven reported world distribution
for cach species and have added sueh biological notes as avindable,

Adequacy of Sampling

Previous o iy work 3o species from the fonile had been recorded frony
Auwstradia in the Titeratare; s work will increase the munber to about 100 {this
total 1y approximate, s the linal work one Syalphens and iphes is vet to e done .
Onr sty collection was primarily on loan [rom cach of the Australian museuns,
We also received specimens from many of the universities and from imdividuals {see
Adeknowledgenients belowy.  These colleations we were able o supplement by personal
collections made in Australia during tree months in 196768, The total collecuons
available amounted o between 5,000 and 6,000 individual specimens.

Our collections have come from every State in Australia, as well as Lord
Howe Island and Nortolk Island. We have not included anv records from New
Zealand or New Guinea, although some of the museum collections include specimens
from those localities.

As large as Is this total, we have no hope that we have seen every species
occurring ofl" the coasts of the sub-continent, or that we have been able to delimit
the extent of distribution for any species.  The degree that these collections will
represent the alpheid fauna will vary with region, for as any Australian worker knows
the fauna of the Great Barrier Reefl is more thoroughly sampled than that on reels
of the Northern Territory and the northern part of Western Australia.  We also
had but few samples from the Great Australian Bight, but whether that was solely
because of the infrequency of collecting there, or whether the infrequency of collection
was combined with an expected paucity of shrimp, we do not know,
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T all, we hope that we have almost all of those species that oceur normall
i the vsaally examined habitate. We woudd hazavd, from the basis of onr previous
studies, thist we ave reporting on perhaps ninety pev cent of the spectes that eventualiy
will B kupown [rom Ansteaba. However, there ave still many habitats, such as
deeper minddy bottomse that may yield many unrecorded species. We fiope than
with the ol that this monoeraph may beo futaee workers will be able w make e
Hsting nore exhaustive,

General Notes on Alpheid Shrimyp

The debmidon of dhe family is oiven on poo2g8: here 10 will sullice o s
that, while the lower genera ol the fmily may be diflicult (o recognize exeept by
carvelul examination under the microscope. the two higher genera Synalphcns and
Alphens almost alwavs can be recognized by the excessive size and asvimmictical
developraent of their Targe chelae. o these two genera, the dactylus {(Iree finger
ol this chela carvies 2 rounded plunger that can be thrust into a socket at the hase
of the iixed finger; the violent closure of the chela produces a loud snapping, clearly
andible wnder water and even when the heaver s out of water and walking across
a tide flat. "The mechanism of this sound production has heen somewhat controversial
(sce Knowlon and  Moulton, 1963) but Bowers, 1970, believes the primary
production of sound is the actual meceting of the tips ol the fingers, while the adhesive
plaques on the opposing surfaces of the superior surface of the dactylus and end of
propodus are a suction device o inercase muscular tension, and the plunger-socket
is for the propulsion ol a forecful jet of water.  Both of the higher genera, and, (o
a lesser degrees the lower genera, have short stalked compound eyes covered Dy a
forward extension of their carvapace:; this characteristic, however, is ol fittle use in
the ficld, for in life the exeension s transparent and the eves are [ully visible.  The
species are wsually small in size, seldom exceeding 20 (o 30 mm in length; manm
arc only 5 mm long when mature.

Sexual dimorphism or even polymorphistit is found in the family,  Almost
all of the species in the various gencra of the funily show the development of some
secondary sexual characteristies, the most consistent of which is the presence on the
males of two obes (the appendix iterna and the appendiv masculma) on the medial side
on the endopod of the sccond pleopods, in conurast to the appendiv inlerna alone in
the females. Other sexually dimorphic traits may be the pleura of the abdomen,
the size of the abdomen itself), and the form of the farge chelas the dimorphism
is so pronounced that Couticre, the leading worker on the group in the carly 1900,
described a male and a female of the same species as two separate species in separate
subgeneric groups of Alpheus.

However, Suzuki (1970) studied carefully four species of the genus Athanas,
especially 1. kominatoensis Kubo, and found the species to show protandrous
consccutive hermaphroditism.  He found the youngest sexually mature forms to be
functional malcs, those of intermediate sizes to be functional ferales, and the largest
sizes again to be functonal males; histological studies ol the paired gonads showed
that at all times both testicular and ovarian tissue could be found.  With this partial
alternation of sex there was confusion of characteristics previously thought 1o be
dimorphic with the sex, especially in the form of the large chela and cven in the
appendix masculing, with some ovigerous females bearing the supposedly unique male
structure.

Suzuki’s work was confined to four species of Athanas, hut his conclusions

probably can be extended to other species, and possibly to other gencra, cxplaining
problems that have long perplexed the workers on the group.  Thus, our questions
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about the forms of the chelac in our review of the genus Athanas (1g6oa) as well as
Kemp’s (1915) concern about the multiple forms of his species, A. polymorphus, can
probably be answered by Suzuki’s studies. Miyake & Miva (1967) have reported
that an ovigerous Aretopsis amabilis De Man from the Ryukyu Islands had the appendis
mascultna developed, so this species, too, may undergo a similar change in sex.
Finally, as discussed in this paper, the sex of the members of Automate cannot be
distinguished by external characters unless they are ovigerous, and this also ma
be the reflection of physiological changes in the sex of the individuals. To date,
there is no evidence of sexual ambiguity in the higher genera.

Finally, some species are remarkably constant in their development, so tha
even such a minor characterisiic as the angle of the margins of a groove on the large
chela is constant amongst specimens collected as far apart as Hawaii, the Red Sea,
and Australia. However, others, as those collected from the spongocoel of a single
sponge or single living head of coral, exhibit wide variation in most parts considered
1o be of taxonomic value.

General Distribution and Ecology

The alpheids arc characteristically associated with the complex of tropical
coral reefs, from the inshore heaches across the growing reefs to the offshore mudd,
bottoms.  There appears to he a greater penetration of the family into temperate
waters in Australia than in the Northern Hemisphere,  The members of the famih
may penetrate through brackish estuaries into fresh waters. The two cavernicolous
species of Meiabelacus, known only from islands of the Central Pacific, appcar in
isolated brackish water pools which are largely fresh at time of high rainfall.  Two
species of l//}/zm/)szs have heen veported from [resh waler in W(*stetn Afvica.  Aiphen:
helerochaelty Say is reported from fresh water in lakes of southern Florida (Kingsley.
1878; Hendrix, 1 1971).  Johnson (1965: o) has reported Alpheus paludicola l\(mp
fas oA, paludosus) in “fresh waier above the ]lmll of tdal mnfluence in the Sedili basin
of South Johore™ mn Malava.  Probably the highest penetration through an estuar
into fresh water in this reglon iy thai of . 1//1/1#1/; )nzcror/mulzm De Man in 1]1( Chaophya
River system to at Jeast thc canals (“klongs™) ol Bangkok, Thailand, 15 miles from
the river mouth and certainly completely fresh water during the rainy season; 1
was reported there by De Man 71898: 318) and Banner and Banner (1966b: 133
In Australia we have rvecords of the genus A/phens veaching up various rivers, for
example up the Swan River 1o Perth, in Western Australia, and rivers in New South
Wales and Queensland, but these are evidently hrackish waters. While the habitats
arc undoubtedly washed with fresh water at time of heavy rain, we have no records
ol further penctration by alpheids nto strictly [resh water in Australia.

[n the coral veel complex, however, they reach their maximal development.
and there the ]n()'mhlv arc the most comnion family of the (1((‘;\[)0(1 crustaceans.
both in number of specics and i nmuber of individuals, A fow species live in the
open in their habitats, as in tide pools, or [ree in aleal mats. However, most species
are cryptie, Iiving hidden o some degree. . A few species live hetween the fronds
of Tiving coral: one species makes fissures on the surtace ol living heads. Some
consirael tibes of Tiving alaie, others dive in gallervies cotstructed under sheets of
crdeaveons alone (Poolithoe. Most species cither Tive in tuanels or cavites i dead
coral, cspeetadly dead and overgrown hoands, ar burrow into the substrate: ol the
fatier, some huarrovw woder bovddon, and othors dig diveetly nto the sand or st
Botorass A vusher e associnted i vioving degrees of symbiotic relationships
with other aimals, such as molhses, crinotds, aned v,\l‘,w.‘i;lil\' sponges: i none has
the degree ol mutuahisime-parasitism heen determined, and in some cases the species
arc not obhgate symbionts.
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The role of the alpheids in reef ecology has been inadequately studied.
Bowers found the species he studied, Alpheus clypeatus Coutiére, to be entirely
herbivorous in habit, eating the growing algac incorporated into its tube. We have
observed other species which appear to be cither omnivores or carnivores. The
capture of food from their sequestered habitats is not understood, but some authors
suggest that they stand at the front of their openings and stun prey by the forceful
jet of water from the piston-cylinder arrangement of the large chela.  Alpheids,
of course, constitute a normal food for larger carnivores when they can be captured.
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Family ALPHEIDAE Ralincsque

Carapace smooth, provided with cardiac grooves: rostrum reduced, antennal
and branchiostegal spines always absent; in most genera the eves, or their bases
only, are covered hy an antevior projection of the carapace.  Antennular base
cvhiindrical, with the basal article not longer than sum of other two: scaphocerite
rarcly longer than peduncles.  Mandible always bipartite with palpus of two articles,
except in Prionalphens.  Distal article of maxillule bifurcate at 1ts extremity except
in Prionalphens.  Upipodites of fivst and  sccond  maxiltipeds  always undivided.
Chelac of the first thoracic legs, when Tully developed, always lavger than other legs,
usually of massive and asymmetrical development.  Carpus of chelipeds usually
short, cup-shaped, or hemispherical,  Sceond legs chiclate, with chela weakly developed
and carpus of three to five articles.  Following legs short, compressed, with spinous
propodi and dactyli with one (o three ungul.  Propoduas of litth leg with more or
less well-developed “brush™ of hristles placed in transverse-oblique rows,  Abdomen
wsually with gradual curve, without any pronounced hending at third segment;
sixth segment broad aund short; size and shape of pleara usually showing sexual
dimorphism.  "The hranchial formula always includes five pleurobranchs.

Key to the Genera of Alpheidae in Australian Waters™

1. Cornea of cye fully exposed in dorsal and lateral view exeept for
anterior teeth of carapace «. oo oo o o 2
Cornea of eye conccaled in dorsal view aud partially to completely

concealed in fateral view hy anterior extension ol carapace ... ..
2. (13 Cornea only exposed, normally developed, rostrum well-developed,
reaching beyond eyes oo 4

-—  Cornca and peduncle cexposed in dorsal view, cornca  somewhat

degenerate; vostrum vestigial, not reaching far on peduncle. .. ...
................................................ Automale (p. 200

3. {2)  Dactylus of large chela usually carried i lateral position; rostrum
long and, in Jateral view, acute ... . Lo oL Athanas (p. 504

- Dactylus of large chela always carried in inferior position; rostrum
short and, in lateral view, rounded ... ... ... . ... Aretopsis (p. 330)

4. (1) Large chela carvied flexed at carpus, fitting precisely Iinto merus; tip
of telson notched ... L oo Salmoneus (p. $34)
-—  Large chela carried extended; (ip of telson convex 3

.............. 3
5. (4)  Fingers of large chiela with serrations of fine to heavy teeth, never
with a plunger and socket ..o oo o oo 6
~—  Fingers of large chela without serrations or tceth, with a strong
plunger on dactylus that [its mto socket on base of propodal finger
(in some species the deviee is reduced to a heavy erest and a propodal
GTOOVEC) Lo e e 7

*To prevent added confusion in this difheult family, we have fimited the key ta those genera
known to Australian waters. 10 a species is (bund that does not it the key, the reader is referred
to Holthuis™ key to the family (1955: 83), which includes cight genera not known [rom Australia.
In the use of Holthuis® key, however, it should be recalled that the genus Lrete has been placed in
synonymy (Banner & Banner, 1g6o: 135) and that the Pacific species of Thunor are placed in the
genus Alfhens (Banner & Banner, 1966a) but the genus is retained for the Adlantic species (Chace,
1972: 104).  Since the publication of Flolthuis® key, three new genera have been added (Prionalphens
Banner & Banner 196o, Leptalphens Williams 10065, Betacopsis Yaldwyn 1971) and the genus
Metalpheus Cloutiere 1908 has been revived by Chace (1972).
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6. (5) Rostrum present of various development; dactylus of large chela
carried in superior or lateral position ........ ... .. Alpheopsis® (p. 446
—  Rostrum completely lacking and extended front of carapace rounded
in dorsal view; dactylus of large chela carried in inferior position

............... e e Belaeus (p. 547,
7. (5) Body highly compressed; carapace with knife-like mid-dorsal kecl
forits entire length .o oo o Ractlius (p. 350,

—  Body not markedly compressed: il carapace bearing a keel; keel not

knife-like posteriorly ... 8
8. (7) With pterygostomial margin produced into a delinite angle; without
anal tubercles: without mastigobranchs and sctobranchs ... .. ..
................................................ Synalpheus (pt 2
- With pterygostomial margin rounded, never angular; with anal
tubercles;  bearing mastigobranchs and setobranchs at least on
anterior thoracic legs ..o oo Alpheus (pt 4

Genus AUTOMATE
Automate De Man, 1888a, Arch. Naturgesch. 33 (1): 52q.

Type Species: Automalte dolichognatha De Man.

Definition:  Carapace latevally compressed, rostrum if present only slight,
without orbital teeth.  Fyes not covered by carapace, free with reduced corneas.

Antennular peduncles extremely clongate with sccoud article frequently the
longest.  Stylocerite reduced, scaphocerite reduced, carpocerite  clongate. 'Uhird
maxilhiped longer than antennular peduncles.

Chelipeds carried extended, asymmetrical and sexually dimorphic; compressed,
with surfaces smooth and without sculpture; dactyls without eylinder and plunger
characteristic of Alpheus.

Sceond legs with Ave articles i carpus. Following thoracic Tegs unarmed,
with simple dactyl.

Pleura of sixth abdominal somite not articulated.  Lelson of normal form,
without anal tubercles.

Branchial formula: 5 pleurobranchs, 1 arthrobranch, and 8 epipodites.

Automate dolichognatha D¢ Man

Automate dolichognatha De Man, 1888a, Arch. Naturgesch. 55 (1): 529, pl. 22, {ig. ;.
Lanchester, 1go1, Proc. Zool. Soc. Lond. 2 (1}: 564, pl. 4, lig. 5. Couticre,
1903, Bull. Soc. Philomath. Paris IX, 5 {2i: 74, fig. 8.

Automale gardiner: Coutiére, 1902, Bull. Mus. Hist. Nat., Paris 8 (5): 437; 1903,
Bull. Soc. Philomath. Paris TX, 5 (27: 72, figs 1-7; 19053, Fauna Geog.
Mald. Laccad. 2 (4): 854, figs 127, 128 [samc as 1903]. Holthuis, 1958,
Bull. Sca Fish. Res. Stn., Isracl, Bull. 17 (8): 17, fig. 6. Miyake & Miya.
1966, J. Fac. Agric. Kyushu Univ. 14 (1): 197, g, 2. Banner & Banner.
1966b, Siam Soc. Monogr. (3): g7, lig. 8.

* Under this dichotomy also (alls Balelle Holthuis (= Cheirothrix Bate, 1888), deseribed on the

basix of a single specimen from Cape York. It can be distinguished from Alpheopsis principally

by the lack of a mandibular palp, extremely small and hairy fingers on the chelae of the second
legs, and the tack of articulated pleura on the sisth abdominal segment. Tt will be discussed in

Part LI of this paper.
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Figure 1.—Automate dolichognatha De Man. a, anterior region ol 17 mm ovigerous female from

BAU 46, dorsal view; b, b/, large and small cheliped of fig. a; ¢, ¢/, large and small cheliped of

15 mm ovigerous female from BAU 46; d, d’, large and small cheliped of 17 mm ovigerous female

from BAU 36; ¢, ¢, large and small cheliped of 18 mm female from Mirs Bay, Hong Kong; f, {".

large and small cheliped of 10 mm ovigerous female from US 123609; g, g, large and small

cheliped of 12 mm ovigerous female from BAU 46; h, second leg of figure a; i, third leg of figure
a; J, telson of figure a.
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Automate sp. De Man, 1911, Siboga Exped. 39al (2): 140, fig. 2.
Automate johnsoni Chace, 1955, Proc. U.5. Natn. Mus. 105 (3349): 13, lig. 7.

Specimens examined: v specimen from AM P8by70 g0 BAU 360 5, BAU 46;
5 US 123609.

Diagnosis : Central section of anterodorsal margin of carapace recessed above
cyestalks, leaving them exposed to ncar base.  Rostrum small, rounded, at times
rriangular, not rcaching to ncar level of frontal margin of carapace. Eyestalks
tlattened medially, convex laterally with poorly developed corncal area occupying
ouly a small portion of distolateral surtace.  Sccond antennular article about 2.5
umes as long as portion of first beyond eyestalks, varyving from 2.5 to 4.0 times as
long as broad. 'Third article 0.5 as long as sccond. Stylocerite reaching to near
end of first antennular article.  Scaphocerite reaching variously from o.5 to 0.8
length of second antennular article; squamous portion shorter than lateral spine.
Carpocerite from cqual to, to slightly longer than, antennular peduncle.  Spine of
basicerite small.

Third maxillipeds much longer and stouter that antennular peduncles,
reaching almost the length of the antennular articles.

Large chela compressed, varying from 1.8 2.p tumes as long as broad.
Coontours of chela, viewed laterally, variable due to ditfering development of rounded
constriction in lower margin proximal o dactylar articulation.  Dentition on cutting
surfaces of dactylus and fixed finger various (see ligs 1h-g), not correlated with size
or sex. Merus swollen in the middle, varying from 1.6-2.6 times as long as broad.
Ssmall cheliped about half as long as large cheliped.  Chela 2.5 times as long as
broad, paln and fingers subequal.  Carpus similar to that of large chela. Merus
over 2 times as long as broad. Ischium as long as carpus, slender, bearing one or 2
strong stiff setae or spines on superodistal margio.

Carpal article of second legs with the ratio: 10 ;12 07 167,

Mecrus of third leg 3.4 times as long as broad.  Carpus 0.6 as long as merus.
Propodus nearly equal to carpus. hearing 5 spinules on inferior margin; dactylus
simple.

Telson shorter than uropods, 3.0 times as long as broad at its posterior margin.
Lateral margins slightly curved. Inner spines of posterior pair unusually long,
outer spines short, as long as spines on upper surface ol telson.

Discussion: De Man’s original deseription was based on a single male specimen
from Noordwachter, “Indian Archipelago™ (=Indonesia?), {rom which the chelipeds
were lacking. In 1901 Lanchester described the chelipeds of a specimen of A.
dolichognatha fromy Penang. However, in his figures he did not depict the complete
meri of the chelipeds, nor did he state the length-breadih ratio of that article.

Coutiére cstablished 1. gardimert i 1903 on three differences that he considered
to separate 1t from A. dolichognatha: (1) a ratio of less than 2 for the length : hreadth
ratio of the large chela in contrast to a ratio of more than o for 1. dolichognatha; (23
a ratio of 1.98-1.5 for the length : hreadth ratio in the merus of the large cheliped
. A. gardineri, in contrast to 1.6-2.0 in A. dolichognatha; {3) the proportion in the
carpus of the sccond leg wherein his specimens had 3ed and sth article equal with
4th a little shorter, in contrast 1o having the 4th and jth equal with the grd a little
shorter in 4. dolichognatha.
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In the first place, 11y ditheult o reeoncile Coutiere™s statements with the
previous descriptions and with Tis own specimens. As indicated, until Couticre
stated the proportions of the cheliped they had not heen mentioned e the hiteratare.
It is trae that Lanchester’s figures of the chelae of AL dolichognatha were published i
1901, but he did not publish measurements:  morcover, Couticre was apparently
unaware ol Lanchester’s work as nowhere does he mention i Couticre 1goy: 7
states of the large chiela of the female: le rapport de la longuer 2 la hauienr. pour a
pince entiére, est toujours nléricur a2, alors quil dépasse presque toujours ce
chiflve chev AL dolichognatha 9, dont la grande pince est plas longue cf moing
renflée,”  But in his ligure the ratio of the total length to width 18 2.0 for the female
Mg, 6y and 2.4 for the male (fig. 35, [t should be noted that figures 5.4, 7 were
drawn from a detached chicla and the appendage was merely presumed to have come
from a male. We have cxamined sonwe specimens at the National Muscum of
Natural History in Paris from Djiboutt which Couticre had identified as oL
dolichognatha and lound that they varied from typical forms ol 1L dolichognatha 1o torms
Couticre later separated as Ao gardiner.

Our spectmens appear o bridge the gap between the two deseribed forms,
In our 5 ovigerous female specumens the ratio of length to hetght i the farge chela
variced [rom 1.6~ The ratio of the length o the width of the meruy of the large
cheliped varied from 1.6-2.4. In the carpus of the second Tegs the extent of vaviation
in the carpal articles was as follows: 10 1 (14-25) : (6-9) : (6-8) 2 b-10 . Tt i
obvions that the slight diflerences in proportions that Couticre used o separate the
two species were not meaningftul,

We did note that in this small group of female specimens we appearcd o
have 2 types ol chelae. The first is stout, square-shaped with lavee tecth on
opposing surfaces of the dactvls, and the other being more slender and narvowing
distally with cither small or no teeth on dactyls. These ¢ types of chelae are the
same as those in Couticre’s deseription (19oga: 71 which he assumes we the
differences between the chela for the male and the chela for the femade, We have
ligured the chelipeds of 6 ovigerous females (fig. th, b, ¢ (o show the wide
variation in the chelae as well as mert and carpi. These figures rule ont the eriteria
used by Couticre to separate the males from the lemalese In the venas Clulomale
the seeond pleopod carvies only the appendiv: inferna i both sexes. We have found
no otiicr character by which we can separate the sexes. 1o may be that Clitomale
is hermaphroditic, as Suzuki {1950} has pointed out for some members of the genus
Athanas.

We teel, In view of the many contradictions hetween Couticre’s tlustrations
and his stated figures, and the variations noted i our own spechmens, that oL
sardinerl 1s o synonyvm ol 2. dolichognatha. We have already placed A jehsone Chace
i synonymy with . gardimeri (1906a:  150). Iolthuis (1958) pointed out that
Jutomate sp. of De Man (19117 might also be referred o this specics: we have placed
that form in synonvimy.

This leaves g valid species ol Awiomale in the Centval Pacific, . dvfickagnatha,
Ao anacanthopus De Man and AL salomont Couticre. ol salomoni is distinguished from
the other two by the form of the acute triangular vostrum which passes the frontal
margin and reaches to the last one-fourth of the eyestalks. o anacanthopins 1s
separated from the other two by having no spines on the propodi of the thoracie legs.
In additon, there are 6 other presumably valid species: A falismani Coutiére from
the Azorves; 1. ecoermannt Rathbun from Porto Ricoy A kingsleyi Hay & Shore from
North Carolina; A. rugose Couticre and A. farghtae Boone from the Bav o Panama,
and AL rectifrons Chace [rom the Caribbean.
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Buological notes:  Specimens ol this species are most commonly found under
rocks in the tidal zone.  "They are usnally pale orange in colowr with orange cggs.
Miyake & Miya (1g66: 139) note . . . pale orange when alive, with red
chromatophores distributed over the entive body.  The Tateral side of the carapace
1s dark orange.  In the large cheliped the movable finger and margins of the chela
arc tinged with light-yellowish orange, the carpus is dark orange.  Pogs are dark
orange’.

Australian distribution: "This species has been collected ofl” Queensland in the
Capricorn and Whitsunday groups.

General distribution: "T'his species has been reported from Djiboutt, Liylath
Isracl, Maldive and Laccadive Archipclagoes, Malaysia, Japan. In the Central
Pacific it has been eollected from the Marianas Islands to as far cast as Samoa.

Genus ATHANAS
Athanas Leach, 181y, Lodind. foncyel. 7 (2): 4520 (Confer: Banuer & Banner, 1g6o:
134}
Arete Sumpson, 1861, Proc. Acad. Not. Sei. Philad. 1860: 42,

Type species: Palaemon nitescens (Leach?). [According to Couticre (18gg: 8,
this species was orviginally Caucer (Astacus) nilescens {author undesignated), and was
placed in the genus Palaemon by Leach on page qor1 of his 1814 work, yet on page
432 he created the genus Athanas tor the species.]

Definition: Rostrum well developed;  supra-, extra- and infracorneal spines
usually present with varying degrees of development;  corneas of cyes exposed
anteriorly and Largely dorsally and laterally; chelae of the first legs well developed,
cither carried extended or fexed against an expanded merus, usually asymumnetrie
and sexually dimorphic, always without the eylinder and plunger characteristic of
Alpheus;  carpus ol scecond leg with fowr or five artcles; dactylus of third legs simple
or biunguiculate; pleura of sixth abdominal scgment articulated;  telson withour
anal tubercles, tip arcuate.  Branchial formula variable.

Key to the Species of the Genus Athanas in Australian Waters

I. Carpus of sccond leg with 5 arueles oo o o o o oo oL 2
- Carpus of second leg with 4 articles oo oo 0 oo oo Lo
2. (1) Dactyl of thivd leg simple ©oo o0 oo 3
—  Dactyl of third leg biunguiculate ... ... e 3
3. (27 Anterior margin of carapace bearing supracorneal teeth oo 0oL 1
32 ! 8
— Anterior margin of carapace without supracorncal teeth ..o, 5
4. (o Chelipeds of male carried almost straieht forward ; chelae eylindrical ;

) o . . N > 3
extracorncal teeth much more prominent than infracorncal teeths
chelipeds of both male and female almest symmetrical oo o000 L.
............................................ Al areleformis (p. 504)

—  Chelipeds ol male carried lHexed:;  chelae inflated, fexed against
excavate merus; infracorncal teeth acute, more prominent than
extracorncal teeth; male chelipeds almost symmetrical, female
chelipeds asymmetrical oo cevenn. 2 diiboutensis (p. 306)
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5- (3} Merus of third leg more than 5 times as long as broad; propodus
bearing only an occasional spine on the inferior margin..........
. Japouicus (p. 408}
-~ Merus of tlnrd leg less Lhan 5 tmes as long as hmad propodus
bearing many short spines on inferior margin . ................ . 6%

IA

6. {5) At least one chela of mature female enlarged ...... . locincertus {p. 311}
----- Neither chelae of mature female other than slender L ooo o000 0L i

7. i6)  Carpus of female cheliped from as long as to ahmost twice length of

chela . ..o A. dimorphus (p. 313}
- Qarpus of female cheliped shorter than chela ... ... A. haswellt (p. 516)
8. {2) Chelipeds carricd extended ..o Lo oo A grantt (p. 316}
-~ Chelipeds carried flexed ... .. S B g

(8) Palm of large chela bearing pronounced lobe on inferior margin;
fingers of bl]hl“ chela dmsow nirally flattened .. .1 omz[/wr/gymhu.x (p. 310

Palm of large chela smooth, without lobes; fingers of small chela as

usual, not dorsoventrally flattened ... .. .. Ceea Al sthogae (p. 321)

ro. {1} Rostrum 1.0-1.7 times as long as broad; merus of third leg 3.0-4.0
times as long as broad; tooth on distal end of inlcrointernal m