851!’):?«.‘*1; !/7 o 3’9 Ilf?;’j

THE ALPHEID SHRIMP OF AUSTRALIA

Part 1: The Lower Genera

by

DORA M. and ALBERT H. BANNER

RECORDS OF
THE AUSTRALIAN MUSEUM

Vol. 28, No. 15. Pages 291-382.
Figures 1-19.

SYDNEY

5§ JULyY, 1973

Price, $4

Printed by Order of the Trustees



THE ALPHEID SHRIMP OF AUSTRALIA

by ~
Part 11 'The Lower Genera
‘
L
By Dora MLoand Acpery T Banser L Sl
Hawaii Institute of Marvine Biology, University of Hawaii, Honolulu
Figures 1-19, Manuscript veccived 7th September, 1971,

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 margin of
merus of third leg feeble oo oo oo i A. dorsalis (p. 327
Rostrum 1.8-2.5 times as long as broad; merus of third leg 4.1-5.0
times as long as broad; tooth on distal end of inferointernal mdr(rm
of merus of third leg well developed oo o o0 oo Adandicus (p.o327)

Athanas areteformis Coulid¢re
Fig. 2

Athavas areleformis Couticre, 1903, Bull. Soc. Philomath. Paris 1X, 5 (2): 79, fig. 17,
18; 19052, Fauna Geog. Mald. Laccad. Arch. 2 (4): 8()0 hq. 132 [same as
1903]. Banner & Banner, 1960, Pacif. Sci. 14 (2): 138 [synonymy].

Athanas naifarvensis Coutitre, 1903, Bull, Soc. Philomath. Paris 1X, 5 {2): 77, figs
14-10.

Athanas erythraeus I{amadau, 1gb3.  Bull. Fac. Sci. Egypt. Univ. 6: 13, pl. 1, fig.
Athanas dubius Banner, 1g56, Pacif. Sci. 1o (3): g22, fig. 2.

Specimens examined : 1 Spccimcn from AM 43; 3, AM 305; 9, BAU 10; 1, BAU
130 1, BAU 15; 1, BAU 30; 2, BAU g2; 2, BAU ro; 2, BAU 56; 1, BAU 58.

Diagnasis: Rostrvan variable, reaching {from near the end of the second
antennular article to middle of third.  Supracornecal tecth well developed.  Extra-
corneal teeth prominent, reaching beyond cornca.  Infracorncal teeth small, rounded
or acute.  First and third antennudar articles equal, second article a little shorter
than f{irst and almost as wide as long.  Stylocerite reaching just past end of second
antennular article.  Scaphocerite va(‘hmu slightly past end of antennular peduncle.
Carpocerite reaching middle of third antennular article. Well-developed spine on
lmsiccri(.c.

*We know nnlhmq ol the thivd legs of A, kaswelli, but as Contiere described it as resembling hoth
AL dimorphaes and ol minikornsis, we assume the llmd legs are similar.,
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Figure 2.—Athanas areleformis Coutiére. a, b, antcrior region of 10 mm male {from BAU o,

lateral and dorsal view; ¢, large cheliped, male, inner face; d, small cheliped, male; e, detail of

fingers of small chcla; f, large cheliped of g mm female [rom BAU 10. ¢, d, f, scale a; a, b, e,
scale b.
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Chelipeds sexually dimorphic and nearly symmetrical.  Chelipeds not flexed,
but carried directed forward.  Large male chela heavy, cvlindrical in form, slightlv
over twice as long as broad. IFingers, when viewed [rom the inner face, short,
curved, 0.9 as long as palm; fixed {inger with broad, rounded projection on cutting
surface that fits into cavity on dactyl.  Cutding surfaces olien bearing short, stift
setac,  Small chela a little more stender, cutting surfaces of lingers bearing irreenlar
tecth that mesh when dactyl is closed. Carpus 0.3 as long as merus, rounded with
distal end cncompassing the base of palm.  Merus, measured necar the distal end,
2.9 times as long as broad, broader at distal end.  Ischium as long as carpus, hearing
on its supcrior margin 57 strong spines.  Female chelae smaller, more slender,
cylindrical, 2.5 times as long as broad with fingers occupving 0.6 the total length.
Cutting surfaces of fingers bearing many short sl setac. Carpus cup-shaped, distal
end fitting over base of palm.  Merus 4.7 times as long as broad.  Ischium almost
as long as merus, bearing movable spines on its superior margin similar o large
cheliped.

Carpal articles of second leg with a ratio of 10 15 04 13 1.

Third leg much larger than second Ieg, merus 5 tunes as long as broad.
Carpus 0.5 as long as merus, almost the same length as the ischium; propodus equal
to merus; dactylus simple.

Discussion:  Variations in the diagnostic characters of this species were
discussed in a reviston of the genus Athanas (Banner & Banner, 1960: 188). The
Australian specimens show the same variations.  The species is casily recognized
by the well-developed  supracorneal teeth combined with the forward  directed
chelipeds.  dAthanas diiboutensis also heavs supracorncal teeth. hut the chelac ave
carried tlexed mto an excavate morus.

Biological notes: "I'he specimens were collected only i dead coral heads. 'This
v a small species, our largest specimen heing only 1o mm in jength.®

Australian distribution = Seventeen of the 1 speeimens were collected on coral
rects off the Queensland coast, the remaining two in the Torres Strait region.

General distribution : South Africa, Red Sea, Philippines, Marshall, 1551, ‘Vonga,
Samoa, and Society Islands.

Athanas djiboutensis Couticre
I'ig. 5
Athanas djiboutensis Couticre, 18g7a, Bull. Mus, Hist. Nat., Pavis, 3 (6 233 19034,
Fauna Geog. Mald. Laccad. 2 (4): 836, lig. 12¢. Bauner & Banncer, 1460,
Pacif. Sci. 14 (2): 140, Table 1. Miya & Mivake, 1968, Publ. Amakusa
Mar. Biol. Lab. 1 (2): 131, fig. 1 [see for bibliography].
Athanas suleatipes Borradaile, 1898, Proc. Zool. Soc. Loud. 18g8: 1011, pl. 65, fig. q.
Previous Australian records:
Gurney, 1938, Sci. Rep. Gt Barrier Reef Exped. 6@ 54, Hgs 21g-252 |larval {ormsi.

Specimens examined : 5 specimens from AM 740 8, AM 109; 2, AM 129; 2,
BAU ;0.

*In this study the “length of specimens™ s always the total Ieneth from rostrum to tip of telson
unless carapace length is specificd.
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Figure g—.dthanas djiboutensis CoutiCre.  a, anlerior region of 11 mum male from AM 74, dorsal

view: b, large cheliped of male; ¢, large cheliped of 1o mm female [rom AM 109; d, small
cheliped ol same female,
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Diagnosis:  Rostrum variable, rcaching from past cnd of first antennular
article to proximal third of third antennular article. Supra-, extra- and infra-
corncal tecth present and acute.  First article of antennular peduncle almost twice
length of second; second and third articles subequal.  Stylocerite reaching middle
of second antennular article.  Scaphocerite rcaching well beyond  antennular
peduncles, carpocerite reaching just past end of second antennular article.

Chelipeds of male nearly symuneirical.  Palm and merus almost equal in
Iength, both heavy. Palm round, merus excavated o accommodate palm when
flexed. Tingers only one-quarter Jength of palm. Carpus short and bulbous.
Ischium bearing 2-3 spines on superior margin,  IFemale chelipeds asymumetrical.
Large chela similar to that of male in proportions hut more slender.  Inmner face of
merus excavated 1o accommodate palm when flexed.  Ischium bearing 5 spines.
Small cheliped of female less than one quarter as long as large cheliped.  Merus
times as Jong as wide. Ischium 0.6 as long as merus.  Carpus slender, 0.7 as long
as merus. Chela as long as merus.

Sceond and third legs similar to those of .1 areteformis.

Discussion:  Athanas djiboudensis is widespread and has often been  discussed
and figured in the literature.  The most perplexing thing about this specics is the
variation iu the chelipeds. We analyzed the chelipeds of 24 specimens, both male
and female, and have presented our findings in tabulated form (1960: 140).
Tattersall (1g21: 968) mplies that possibly . djibontensis becomes sexually mature
before it 1s fully grown. It is likely there may he consecutive hermaphroditism here
similar to that reported upon by Suzuki (1g70: 15) lor some other members of this
genus.

Biological noles: 'T'his species has heen collected intertidally under rocks as
well as in heads of dead coral.

Australian distribution: "Uhis species has only been collected at Heron Island
and some islets in the Coral Sea.

General distribution: Isracl, Red Sea, South Afvica, Maldive and Laccadive
Arch., Indonesia, Japan. In the Central Pacific it has been collected in the Marshall,
Ellice, Fiji, Tonga, Samoa, Phoenix, Society and Marquesas Islands.

Athanas japonicus Kubo
Fig. 4

Athanas japonicus Kubo, 1956, J. Tmp. Fish. Inst., Vokyo 31 (2): 43, pl. 13. Miya
Miyake, 1968, Publ. Amakusa Mar. Biol. Lab. ¥ {2): 139, figs 4-6.

Athanas lamellifer Kubo, 1940, Annotnes Zool. jap. 19 (2): 102, figs 3-5.
Specimens examined: 1, 10 mm ferale lrom BALU 75,

Diagnosis:  Rostrum  thin, reaching to end ol sccond antennular article.
Rostral carina slight, extending to just bevond orbits,  Extra- and infracorneal
teeth present and acute, reaching almost to middle of cornea; infracorneal tooth
slightly longer than extracorncal.  Iirst and second antennular article cqual, third
a lite shorter. Sccond article longer than hroad.  Stylocerite reaching past end
of sccond antennular article. Lateral spine of scaphocerite as long as antennular
peduncle, squamous portion a little longer.  Carpocerite recaching to end of second
antcnnular article. Lateral tooth of basicerite acute.
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Vigure 4. - Athanas japonicus Kubo.  a, anterior region of 11 mm female from BAU 75, Tateral view;
Iy, lavge chiclag ¢, d, ¢, merus of Targe chela, inlerior, superior and internal aspect; £, smali cheliped ;
«, sccond leg; h, third leg,
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Large chela stender, 5 times as long as broad, with lingers ocenpying distal
0.3.  Dactylus with knife-like ridge on superior surface;  inner side of dactylus
flattened, outer a litde convex.  Cutting swface with fringe of closclv-set setae;
cutting swrface of fixed linger bearig row ol irregular teeths Carpus cup-shaped.
Merus elongate, sleuder, 5 times as long as maximum breadth, excavated o
accommmodate chela when exed:  superior and inferointernal marens rounded,
inleroexternal margin produced and knife-like, bearing 2 dentate projections: distal
tooth larger than proximal.

small cheliped ol the danorphus (vpe, with chela abont one-quanter the fength
of Targe chela. Carpus 0.8 length of merus, subequal to sehium and o chelas
fingers 0.7 length of palm.

Ratio of articles of second leg 10 1127 11yt 1y 1 4.

Third leg with merus 7 times as long as broad.  Ischium o5 as long as merus,
bearing on its superior m(nwm one movable spine. - Carpus 0.7 dengie of merus:
pmpmlm thin, cqual to le 11“111 of merus, bearving 2 spiues on inlerior sirtace and
pair distally.  Dactylus one 'I]u“ as long as pmlm(lus, thing curved and acute.

Telson 4 (unes as long as wide at posterior margin, Posterior margin slighily
arcuate.

Discussion: Miya and Mivake (19681 139) with a collecton ol 58 specimen®
of . Japonicus vevie wed the range of \'(111(111011 for this species. The vostra varied
from just beyond the end of the fivst antenmular ardele to the end of the thivd.  ~In
the majority of the specimens the infracorneal wotly is well developed. but novarving
degree, and longer (han the extracorneal one, while in the rest the infracorncal tooth
Is as long as, or shorter than, the extracorncal one.”  The second antennudar avticle
varied from oo7-2.5 tmes as long as broad.  The stylocevite varied from reaching
the 1)1'()ximul third of the second anteunular article 1o the proximal half of the lhir(]
article. "The chelipeds varied considerably in the arrangement and ~shape of dhe
teeth on the cutiing edge of the lingers, and the teeth on the inferointermal maragin
of the merus varied from one o several, "FPhe chelipeds vavied 1o development only
vouchly with size and sex with the smaller females and some males beaving
svinmctrical small chelipeds Bke o figure 4f) Targer females and smaller mades with
svinimetrical chelipeds as desevibed above, and the davgest males wwith alimost
ssnunctrical Targe chelipeds ke owr ligure b, "The chefac also varied maokedhy
e the weeth ol the cntung edges. and the merus in (he teeth along the Lonell
margine - This tvpe ol variation is not uncommon in the genus Athanas.

Biological noles : Ouwr specien was collected from o muddy toredhore iner-
sporsed with rock and mangrove roots near the pier ot Darwin, NI Te s
mnteresting 10 note that Miva and Miyvake's specimens were also taken from o muoddy
environment. Miva and Mivake report the gronnd eolour in life is “hlaish purple
. -with seattered red chromatophores. "The cous arve green™. On this ground-
colonr is a line or varying serics of hroken patehes ol pale yellow or vio pigment along
the midline of carapace and abdomen, often with smaller patehes Tuierably . especiatly
ot the abdomen. The aps of the outer wropods and at ]t‘ast the tp o the telson
hear similar patches. Niya and Mivake also noted thav L japonicay nsiadly: keeps
the (h(ll[)((i\ Iolded beneath the body when walking, Umt when approached Iy
another specimen they extended their chelac in a threate ning fashion,

Australian distribution: "This specimen came {from Darwin, NI o the
first time this species has been reported from Australia,

General distribution : "T'his species has previously been reported onlv from Japan.
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Athanas locincertus sp. nov.
Fig. 5

Hologype: 10 mm male (rom Panchoran Buov {Western Australia?] WM 61-65,
Coll. 13/7/61.

Allotype: 11 mun fermale [rom same location.

Diagnosts: Rostrum reaching to near end ol second anteunular peduncle,
ives almost entirely exposed.  Supracorncal spine absent; extracorneal spine acute
and reaching about hall’ the length of cornea, miracorneal spine also acute and a
little longer.  Antennular articles subequal, second article a litke Tonger than wide.
Pterygostomial angle obtuse, not projecting. Stylocerite reaching to near end ol
secotdd antennular article. Scaphocerite when viewed dorsally reaching just past
end of antennular peduncle, lateral spine a little fonger than squamous portion.
Carpocerite reaching almost o end of antennular peduncle. Tateral spine of
hasicerite acute.

Male chelipeds without marked  asymunetry.  Basis bearing single  spinc;
ischiom short, bearing g spines. Merus inllated, 2.4 times as long as wide in the
middle; mferior surlace deeply excavate to accommodate palm.  Carpus short,
cup-shaped.  Chela inflated, g times as long as broad, 1.5 times length of merus,
dactyls occupying distal quarter.  Cating surface of fixed {inger abruptly bent
distally toward both medial and inferior plane; with proximal hall” smooth and
without teeth; with a heavy flattened tooth proximal to bend, and a few small
irvegular teeth distally; tip curved and acute (not shown in figures hecause ol angled,
Dactylus crossing fixed finger on its simooth proximal hall’ so that the heavy tooth
ol the fixed finger lics on inner surlace, and acute tip of dactylus lies ontside of fixed
linger;  dactvlus with small serrate teeth proximal 1o tip where 1t contacts fixed
finger.  Small male cheliped similar o large, but smaller and more slender. Chela
itsclf almost 0.7 length of large chela; over 4.5 times as long as broad: f{ingers slender,
bearing on their catting surfaces serrated teeth that intermesh when fingers are
closed.  Serrvated edges interspersed with short stiff setac. Female with one cheliped
missing.  Basis and ischium bearing 7 spines ol moderate development. Merus
excavaled but not markedly inflated. Rato ol lengths of articles of cheliped :
ischiwm, ro: merus, 950 carpus, 70 paly, 340 {ingers, 15, Both fingers shighily
curved and beaving on outer face mn distal (wo-thirds serrated teeth that intermesh
when closed, upper teeth interspersed with short setae;  tps crossing when elosed.
Dactylus bearing on outer face of cutting surlace a short but dense fringe of sctac
that obscures [rom view the teeth on the mner side.

Ratio of carpal articles of second leg: 10 : 1.8 : 1.8 1 1.8 1 J.0.

Ischium of third feg wnarmed.  Merus 4 times as long as broad, without
o . 3 .h 3
spine.  Carpus o.5 as long as merus, superior margin extending as a hlunt tooth.
Propodus slender, a litide longer than merus, bearving on its inferior margin 8 short
I N ? . tal 2 bal . bl
movable spinules and 2 distally. Dactylus robust, carved, simple, 0.4 as long as
propodus. | Desceription of allotypes holotype too fragmentary. |

Telson 2.7 times as long as posterior margin is broad.  Anterior margin 1.6
times wider than posterior.
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Figure joAthanas locincertus sp. nov. o, anievior region ol holotype, lateral view; b, large cheliped;

e detadl of fingers of large cheliped: d, small cheliped, irmer face; e, detail of fingers of small

chelas {, small cheliped of allotype, onter face; g, detail of fingers ol fig. 5, inner face; h, second
leg of allotyper QL third leg of allotype: j, telson.  All figures but ¢ scale a; e, scale b.
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Discussion: These specimens are most closely related to . japonicus Kubo
because of the presence of an infracorncal tooth; the development of the chelac,
especially that of the female, falls well within the range of variation given for A.
Japonicus by Miya & Miyake (1968). However, the extreme twist of the fingers of
the large chela of the male and the fringe of closely sct setae on the inner face of the
dactylus of the small chela is different from A. japonicus and apparently unique to
the genus.  This species also lacks the lamellar extension of the merus and the teeth
on its margin so characteristic of A. japomcus. There are also marked differences
in the third legs: in A. japonicus the merus is 7 times as long as broad, in this species
but 4 times; in A. jeponicus the propodus bears few spines, while in this species they
are numerous; in . japonicus the dactyl is slender and 0.6 as long as propodus, while
here it is heavy and o.g the length of the propodus. This species differs from .
dimorphus, in which necither the chelipeds of the female have the inflated paim and
merus, nor the very short carpus.

Unfortunately, we cannot give the type locality for this species.  The specimens
were lent by the Western Australian Musceum, and the label carried only “Panchoran
Buoy”, without a collector’s name. The Western Australtan Museum could not
find a buoy by that name in any gazeteer or sailing dirvections for any part of
Australia; we requested the Honolulu office of the U.S. Hydrographic Oflice to
search its references, but they could find nothing.  We can only suggest that perhaps
the name is mis-spelled, or that it might be in Indonesian waters where somewhat
similar phonetics may be found.  All we may presume is that the buoy is some place
that can be reached by sailing from Fremantle or other Western Australian ports,
and that it lies in the tropics or subtropics.

The name given reflects this lack of specifie locality, as it is derived from locus
incertus. 'I'he type and allotype will be deposited at the Western Australian Muscum.

Athanas dimorphus Ortmann
Fig. 6

Athanas dimorphus Ortmann, 1894, Denkschr. med. paturw. Ges. Jena, 8: 12, pl. 1,
fig. 1.

Athanas setoensis Kubo, 1951, J. ‘Tokyo Univ. Fish., 38 (2): 265, figs 5, 6. Miya &
Miyake, 1968, Amakusa Mar. Biol. Lab. 1 (2): 150, fig. 8.

Athanas dimorphus seedang Banner & Banncr, 1966b, Siam Soc. Monogr. (3), 28, fig. 4.

Specimens examined: 1 specimen from AM P.go77; 1, BAU 4; 5, BAU 6; 33.
BAU 46; 12, BAU r1; 35, BAU 72; 3, US 123608; 1, WM 105-65; 3, WM 229~
65.

Diagnosis :  Rostrum reaching to or past end of second antennular article,
Supracorneal teeth lacking, extracorncal teeth acute, infracorneal teeth slightly
projecting and rounded, pterygostomial angle subacute. Visible part of first
antennular article 1.6 times longer than second, second and third article subequal.
Styloccrite reaching variously from end of second antennular article to middle of
third antennular article. Scaphocerite broad, rcaching past end of antennular
peduncle. Carpocerite reaching past end of sccond antennular article.  Basicerite
with strong inferolateral tooth.
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Vigure 6.—Athanas divorphus Ovtmann.  a, anterior region of 14 mum male from BAU 46, lateral

view; b, ¢, large and small chelipeds of 11 mm male lrom BAU 46, inner Iace; d, detail of fingers

of large chelas ¢, £, chelipeds from g mm male [rom BAU 46; ¢, h, chelipeds of 11 mm female

from BAU 465 1, j. k, chelipeds of three diflerent females frotn BAL 46, from g—-10 mm in length.
All figures bhut d, scale a: d, scale b.
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Chelipeds sexually dimorphic, but of nearly symmetrical development in both
sexcs and carried flexed at the meral-carpal articulation.  In the female the chelipeds
ave small and slender. The articles opposed in flexion—the chela and ischium.
the merus and carpus—are ol similar lIengths.  The merus varies from 6.5 to 8.8
times as long as broad. The adult male chelipeds are large, robust, inflated.  Lhe
chela is cylindrical in scction hut not uniform in diameter, 3 times as long as broacd
at the greatest diamcter at midsection and tapering towards fingers.  Dactvlus
curved, 0.4 as long as palm, [ingers at times bearing rounded teeth on hoth cutting
surfaces which pass cach other when dactylus s closed, at times without 1eeth,
Cutting surface ol dactylus bearing fringe of setae i lully mature males.  Carpus
ixth length of chela. Merus 0.8 length of chela; 3 times as long as broad with
inferior face strongly excavated to accommodate chela when flexed. Tschium a
litde longer than broad, hearing one or two spines on superior margin.

Carpal artcles of sccond legs with ratio of 10 11 11 11 1 4.
o
Merus of third Jeg 4.6 times as long as broad.  Carpus 0.5 as long as merus,
Propodus as long as merus, bearing several spines on inferior margin.  Dactylus
simple.
Telson as usual, 4.2 times as long as posterior margin is wide.
>0 oD o

Discussion: Our specimens agree well with Ortmann’s deseription and figures.
The only important variation appeared to be in the small cheliped of the {emale.
We compared the ratio of the chela (o the merus in 25 specimens, 14 of them from
the same location, and found that the chela varied from half as long as, to cqual (o,
the merus.  This variation could not be correlated with size. We also were able
to cxamine 1o females from the Red Sca identified by Couticre at the National
Muscum of Natural History in Paris and found that in these specimens the chela
varied from 0.6-0.9 times as long as the merus.

Ortmaun’s original figure shows the chela to he 0.6 as long as the merus and
Ortmann states only “. . . der merus schlanker, der carpus chenlalls schilank,
mindestens cbenso lang als der merus. Die Scheere ist kurz, karzer als der carpus”.

In 1966h we erected a subspecies Athanas dimorphus seedang which we separated
ivom the nominate form by having the chela and merus almost equal in length.
The variation we now report destroys the validity of the separation.

In 1951 Kubo established a new species, . seloensts, based on a single 8.6
mim ovigerous female collected in Japan.  In 1968 Miya & Miyake further elaborated
ithe description of this species. They had 2 specimens, a male without chelipeds
and a female with chelipeds which they found agreed well with the type.  The only
difference between Kubo’s and later specimens was apparcently in the infracorncal
ooth which Kubo stated was lacking and Miya & Miyake found to be produced
but blunt.  Ortmann docs not mention a tooth and his figure is not clear on this
point.  We feel that no great importance should be attached to this as this is known
to be a variable character in the genus.

Both Kubo and Miya & Miyake scparate (. setoensis from A, dimorphus
principally by the relative Jength of the rostrum to the second antennular article,
and the relative lengths of the carpus and merus in the female cheliped. We asked
Dr Miya his opinion of the validity of the separation in view of our findings on the
variation in these characteristics. He kindly examined 22 specimens from the type
locality (near the Scto Marince Biological Laboratory) and found the same type of
variation as in our specimens. Ile supports our conclusion that A. seloensis is a
synonym of A. dimorphus. (Personal communication; perhaps Dr Miya will publish
the details of his study in the future.)
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Biological notes: Most of our specimens were captured in pools under rocks
and coral heads at low tide, but they have also been taken from broken-up coral.
The specimens from Thailand were bright red in colour. The specimens {rom
Wistarl Reef (US 123608) were described by Moultonn as “tan and white striped;
biue spot on dorsum of thorax”.  Our specimens ranged from 8-15 mm in length.

Australian disiribution:  A. dimorphus has been collected near Perth in Western
Australia, from Darwin in the Northern Territory, and in castern Australia {rom
Yeppoon, Queensland to Port Jackson, N.S.W.

General distribution: 'T'his specics has heen recorded from East Afrvica, the Red
Sea, Thailand, Japan, and New Caledonia.  We have some unreported specimens
[rom Hong Kong and the southern Philippines in our collections,

Athanas haswelli Couti¢re

Mthanas hasswelli - Couticre, 1908, Bull. Soc. Philomnath, Paris IX, 11 (5): 2.
jGoutiere was in crror in the spelling of WL A, Haswell’s name in his original
deseription; it is hereby officially changed to A, kaswelli according to Article 34 (a)
10 of the futernational Code of Joological Nomenclature, 1961.]

Mthanas haswelli Hale, 1927, Crust. of S. Australia, pt. 15 47 [citation of Coutiére
onlv].

Translation of original desciiption:  “Athanas hasswelli w. sp. This species s
closely related to oo domorphus Ovimann and A, mindboensis T G, 1t difters by the
dtterent proportions of the fivst pair on the female, the only known specimen. "The
carpus 18 cqual (o the meropodite n AL danorphns and Jarger than the chela (about 1.8).
The carpus 1s here shorter than the meropodite and shovter than the chela (around
o855 The appendage has  the same  eylindrical and  slender  form,  which
distinguished it from the species 1 mmikoensis; where the ehela is more robust and
the carpuy shore. 1 muttlated female from South Adelaide coast, coll. W. 1.
Baker”o [ Deseription without ifastrations. |

Discission: "Phis species Tas not been reported sinee Coutiere’s - original
desoviption and i< not represented in e co Mections, There s some (]lu“\‘lix'm as (o
s validity, foral Clomtiere was dosevthing an pnmature fende, dicn s separation
from o rorflas o the Dasis of 1he [rtive o noth of e carpus of the chelipeds
onvalid TR and ). s can be seenm oflier \puu\ ol “dithanas, the
setvition Coaiire mnkes hetween cf faseeclis and b idadeensty 13 que vionehle.
! Lo |

Fucativ, shosddd the sovcies avnin he omod frone somth Adeluide coast, 1t should be

Cavetindly NI N n \\.n. RIS r'», alar ity wans I case they
e el o b ddestient Gy vodoubidnl, coonstderiog e diflerences in
VAR NS R I _L»!w i {. NG e I ]dn.:n‘ SNTHORVIN,

Athanas granti Coulione

Athavas grasti

Cianiicre, 1908, Bull. Sec. Philomatl, Paris 1IN, 11 (5): 1920 Iale,
1927, Crast. 5. Awstralia, 47 (eitation o Gouticre only .

,S'/)/’(rz'm(‘/zr examined: 2 specimens from AM O1; 1, AM 220; 1, AM 222; 1,
AML abry 1, AM 0615' 2, AM 268 1, AM 26g; 2, AM 270; AM 271; 2, AM
PPsogr; 7, A\I P.ho28; 2, AM P.bgig; 1, AM P.8i37; 1, AM I’.11271, 5, AM
Poar7gs; 7, WA 1\, 3 175
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Figure v lhanas grantd Couticre, o, b, anterior vegion ef 1 mm nade Gong AN P sant dorsal
and fateral view: ¢, large chela, inee faces d, smedh chieliped, soter faces o, staadl elicliped of
15 mm male from AM 27035 ) second |

eodseale anoac bodl goscale by hy seale e

i [I‘E.\H“. (8N (]\

.
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Diappovic: Rostrum reaching past middle of dhivd  antennolo ariiele,
Supracornean] teeth absent: extracorneal weili acute, extending forwavd to past
midddle of coriu

ndvacorneal teeth smadb vormdeds Visible part of fivst antensaba,
artche 1o tes as Tong as second, Sceond aviennualar arniele o litle swader dsath

thasy dong s chivd antomulay avaele oy loneer tan it Sivlocerite reachine: 1o

crd ol second antennukn articles Seaphoeerine with o

donn soons poriton which veaches o ne

SPINe prominent.
cnd of thivd antenas
articls Cacpocertie reaches Shefude pase aaddle of thied wnicindare o
Laterad tooth ol hasieertte: acute and tlangnlars reaching (o near end o Jis
antennular arvticle

ot langer

Chelipeds not sexaally dimorphic nomatare specanens, carrvied extended,
but capable of tledon, Chele admost svinmetrieal, the roer heing 203 .00 is
small chel 2 8 times as long as broad. Both chelae vsually with constriciion
near proximal el Large chelac olten carey a0 hroad, rounded projection oun
nmner side of lixed finger (hee 7ei litting oo carvature of dactyl when elosed
these chelae with stouter pabms and carpt than those without tecth. Fingers ol
simall chelae Tacking (ooth: however, in one specimen ihe fixed finger carried
slight vounded projection (figs 7ei. Fingers of the smadl chela usvally slender,
slightlv crnrved, Dearing ondy o few hristes between fingers. Carpus of large chela
cup-shaped, o litde more than hall as long
accommodate proximal end ol palm; merus 2.8
hall as long as carpus, carrying a superior distal spine. Tnferior fiee ol carpus
Hattened to shoghthy concave to it against flattened area on distal end o meras swhen
Joint s Hexed. Proximal articles of simall cheliped similay.

as merus,  expanded  distally o
times as longe as hroad.  Ischinm

scecond leg with ratio of carpal articles 10 02 12 12 35,

Ischivnn of third legs uninmed. Merus inevmous, 5.8 times as long as hroacd
with sheht superior corvature, 1.0 times longer than wehium. Carpus a Tittde
lomger than ischiwn, 3 times as long as broad, bearing strong tooth on its superior
marein.  Propodus slender, 6.3 times as long as broad, slichtly Tonger than meroe
carrying on lower margin 7-12 spines and o paie distally. Dactylus heavy and
biungniculate, 0.17 as long as merus and less than 2 times as long as bhroad at hasc.
Superior ungut markedly longer and heavier than mfevior; inferior unguis olien
carried at almost right angles 1o propodus, at other dmes only slightlv curved on
mlferior surface.

r,[‘(‘IS()ll as llS‘\llill f()l' Ill(f oroup, 4 times as long as [)[‘021(1 at )()S[(‘l'i()l‘ marein:
bl EIN ) = o5
anterior lﬂkll‘f)'ill 1.8 [.}]I](‘,S I)l'()k],(!(‘l' lll'd.]l I)()Sl(‘l'i()l'.

Rl

Discussion:  Couticre’s  description, though  briet, was explicit. We were
also able to confirm the identity of our specimens by comparison with the type al
the Muscum of Natural History in Pavis. .. granti most closely vesembles A areteformis
Coutiere, but can be separated by the lack of supracorneal teeth and the
biunguiculate dactylus of the third leg. . sihogae De Man and . jedanensis De Man
also have Dbiunguiculate dactyli on the thoracic legs, but both show sexual
dimorphism in the chelac.

Many of the males of this species bear the small flat process on the fifth
abdominal sternum extending postertorly, similar to that reported for A. dorsalis
(sce fig. 1of).
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fivdonial wotes : Almost all of the specimens were colleeted mtertidally. hwo
weve reported frome living coval and one was associated with the sca urchin

Cotlpnstplicar i JooCovaldwyn sapphied dhie ollowing colonr notes from a

~ B
specien freme Long Reef, Collaroy, NSWoo “Very dark parple-black e colonr,
completels opagne: walking fees 2 5 paler and with adternating bhands of purple qud
very pale purpies Details dihirongh thie Bos shonds afier deatl s parple eadow

due o dense mass of interlocking simple ved stellate chromatophores and granula
blne chrantophores: lewer ved chromatophores on caapace than on rest of body

close cxannnation showed o paler soipe down back where there are less red
chramatophores and Tewer Blue granades; eyes black™ Towas also reported by Miss

Pope vANE Porrygsn as being Deep blood red with pale dorsal stripe™.

Awstiaitan distribution - This species appears (o Iive only in the cooler waters
of Australic -helow g0 80 and has not been reported elsewhere. Seven of o
. . . . . N . .
specintens awere collected i Western Australia at Rottnest; o castern Australia the
were collecied only from the coasts of New South Wales. As Couticre’s tvpe came
from Sonih Aostrahia the species may extend along the entive southern coast of
Australia,

Athanas ornithorhynchus sp. nov.

Holotype: vt mm ovigerous female from Chambers Bav, Van Dicmen Galty, N1
Paken from peai] shell growth by V.o Wells and AL AL Racck, Octl 1930
AN P99,

Pavatyfies - One, 1o mm non-ovigerous female from same collection as type AN
PorGoooi. One, g mm ovigerous [emale lrom Shark Bay, WAL (AM Pordoos
One, g mm female and 1, 1o mm male from Cockburn Sd, WAL dredeed
to fins. (S 2a, 2oh).

Deseription: Rostram narrowly triamgular and acute, reaching well hevond
antenialar peduncle: with dorsal carina that extends from tip (o posterior of corneas.
Droadening slightly in reglon of eyes. Supracorucal teeth lacking;  extracorneal
weeth baree, acute, located well above cornca when scen i lateral view, reaching
almost 16 end of first antennular ardele; slight prominence at osual location of
infracorncat 1woth.  Visible pare of first antennular peduncle 2 times longer than
second: third 1.5 times longer than sccond.  Sccond article a litde broader than
long.  Styvlocerite heavy, reaching to middle of third article.  Scaphocerite with
prominent lateral spine reaching past squamous portion; squamous portion reaching
almost to end of antennular peduncle.  Carpocerite reaching to near end of third
antennular artele.  Spine on basicerite prominent, triangular, rcaching almost to
end of first antennular article.

Chelipeds asymmetrical.  Large cheliped as long as carapace.  Ischium 2.3
times as long as broad, bearing 5 spines on superior margin.  Merus excavated to
accommodate the propodus, 6 times as long as wide in middle, broadening slightly
distally; inferomedial margin expanded into a thin lobe that lies over part of the
carpus and the carpal-propodal articulation when appendage is flexed.  Carpus
small, shorter than ischium, cup-shaped, exactly fitting base of palm except for
pronounced lobe which extends distally on inferior side (lobe visible in lateral view;.
Large chela 4.4 dmes as long as broad in middle. On the inferior side, about
two-thirds length of palm, lics a thin lobe which extends over the inferolateral edge
of merus when cheliped is flexed. Tips of fingers rounded and slightly crossing.
Iixed finger with a low ridge occupying about two-thirds of length, abruptiy
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Fioves S Athanas wnithahynchs sp. vove a, hy antevior vedtan ol holatype. dern
viey ¢, Taree eheliped, onter faces o, Targe chicla, inner Geer o detail of lingers ol
inver aees 0 smoll chaliped, Tnteral viesw: ¢, small chela, medintview; bysinall ¢

i, second legs j, thivd legy k, dactyvlus of thivd Teg; 1 telson A faures hut ks

o
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terminating proximally and rising to a low truncate tooth distally that terminatcs
at right angles to cutting surlace; distal tip narrow and acute. Dactylus slender,
with slight flange proximally and towards middle of article that covers ridge on
lixed finger; ridge again cxpanded into rounded lobe at and beyond truncate tooth
of fixed finger; tip curved and acute.

Small cheliped about one-third the length of the large chela.  Ischium
almost 2 times as long as broad, 2 spincs on superior margin,  Merus 2.7 times as
long as broad, inermous, not excavated. Carpus only 0.4 as long as merus, cup-
shaped, slightly broadened at its distal end. Chela 9.2 times as long as wide,
lingers 0.7 as long as palm.  Fingers {lattencd and hroadenced, only twice as long as
broad when viewed from lateral aspect. Lips of dactyli broadly rounded and
forming a closurc like the bill of a duck with opposing surfaces excavated or spoorn-
shaped.  Sparse patches of sctae on chela.

Ratio of carpal articles of sccond leg: 1o :1:1 01 12, Ischium 0.6 as long
as merus bearing g spines on superior margin,  Inferior margin hearing scveral
strong setae.

Third leg with ischium 0.7 as long as merus and bearing one spine on
superodistal margin.  Merus 3.8 dmes as long as broad, incrmous.  Carpus 0.6 as
long as merus, superodistal margin projected.  Propodus slender, 7 times as Jong as
hroad, slightly Jonger than merus and bearing numerous spiries on inferior margin.
Dactylus 0.4 as long as propodus, biunguiculate with inferior unguis only 0.2 as
long as superior,

Telson as usual, 4.2 tunes as long as posterior margin is broad.

Discusson: "L'his species differs [rom all others known [rom this genus by the
broadened and spatulate nature of the fingers of the small chela and by the (lat lohe
on the inferior margin of the Jarge chela. Possibly the closest related species is ..
raga Banner & Banner, which bears 4 small protuberances on the fower margin of
the large chela and a similar extracorneal spine; however, in AL naga the small chela
does not bear spatulate fingers. and the dactylus ol the third leg 18 not biunguiculate.

The name is dervived from the similarity of the lingers of the small ehela to the
hilt ol the Awstralian platypus.

The holotvpe will he deposited 1 the Australian Museum; the paratypes will
Le disteibated between the Ausiralion Musceum and the YWestern Australian Muscuan,

Atkanas sihogae Do Man

1,
Vg g

Nthanas sibogae e N, rgroh, Thdechies ned. dierke Vereens T 1 ()0 g1g: 1910
Siboga Faped. soalier g figs 600 Miya & Mivake, 16380 Publ. Amakusa
Mar. Biol Lab. 1 {250 1y

fextensive redescription. ]

»

ey
o
s 13

Athanas purens De Nan, rgrob, Thidsclie, nedy dierk, Vereen, 1, 1 {153 315; 1971,
Siboga Fxped. 50at (25 148, hig, 4. Kubo, 1940b, Annol. Zool. jap. 19 (2):
99, Ligs 1, 2. Bannee & Banncer, 1960, Pacif. Sci. 14 (2): 141, fig. 1.
Specimens exanuned ;1 specimen from AM 155 3, AM 68; 1, BAU 27; 4, BAU

Jus 2, BAU 43; 8, €S, ra-1k; 1, WM q0-65; 1, WM 136-65; 1, WM 152-05; 2,

WM 187-65: 1, WM 265-65: 1, WM 266-65; 12, WM 283-65; 1, WM 302-65.



Figure g.—dthanas sthogae De Man,  a, b, anterior region of 13 mm male from AM 68: . large
cheliped of fig. a; d, small cheliped of fig. a; e, [, large and small chelipeds of 12 mm female from
AM 68; g, sccond leg; h, third leg; i, dactylus of third leg; j, large cheliped of 14 mn male from
288-65; k, detail of fingers of fig. j; 1, detail of fingers of 8 mm male from BAU 27: m, n, o, small
chelipeds of three females showing variation,  All figures but i, scale a; i, scale b.
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Diagnosis: Rostrum reaching to end of second antennular article, with strong
rostral carina on anterior half of rostrum which completely disappears at base of
orbits,  Supracorncal teeth lacking; extracorneal teeth acute, extending far bevond
cornca; infracorncal teeth acute, extending slightly hevond cornea. Visible part
of first antennular article longer than either second or third article, which are subequal,
Stylocerite extending bevond end of sccond antennular aricle.  Scaphocerite ex-
tending beyond end of antennular peduncle, squamous portion broad, lateral tooth
acute, as long as squamous portion.  Inferolateral spine of basicerite hroad at base,
acute.

Chelipeds almost symmetrical, sexually dimorphic,  Male cheliped stout with
chela eylindrical, folding back o an expanded and excavated merus.  Chela 35
tmes as long as broad.  Ischium o.2 as long as werus, bearing on its sup(‘rior margin
several strong spines.  Dactylus crescent shaped;  dentition of opposing margins of
fingers variable, bearving either a row of small irregular teeth or one or two large
rounded teeth (S(‘c fig. gc, d, J, k, Iy, Female chelipeds feeble.  Ischium hearing
about 6 strong spines and gqual mn length to cylindrical carpus. Merus slightly
excavated at distal end, unarmed and (qudl in lcngth to chela.  Fingers slender,
ahnost straight, tapering.  Ratios of chelipeds beginning with ischium lie in the range
from 10:28:1:23 (0 101 15: 81 15,

Ratio of carpal articles of second leg 10: 9: ¢

Ischium of third leg with single superior spinule; merus 4.5 times as long as
broad; carpus distally with rounded tooth on superior margin, spinules on inferior;
propodus with g spinules; dactylus biunguiculate, inferior unguis much shorter and
more slender than superior.

Discussion: In a group ol 13 specimens from Rockingham, W.A., the rostrum
was found rcaching variously from the end of the sccond to the end of the third
antennular peduncle, the sceond antennular article of the antennular peduncle was
at times longer than wide and at times wider than long, and the numbers of spines
on the ischium of the chelipeds varied from 1-5.

In our collection we found only one male with chela that carried the large
tecth on the opposing surfaces of the fingers that both De Man, and Miya & Mivake,
figure.  However, in the genus Athanas, characteristically the largest specimens bear
the heaviest teeth, and perhaps the specimens in our collections were not fully matuve,
The other males in the collection carried the type of dentition as shown in our figure

gy 1, g, k.

De Man established as tvpe and allotype for S, sibogae what was apparently
a mature male and a vounger male which he regarded as a non-ovigerous {emale,
while he separated an ovigerous female with chelipeds typical of this species into
another new species, L1 pareus. We (Banner & Banner, 19601 214) pomnted this out
and placed (A sibogae in ssnonvmy o cL parous. Miva & Mivake (l()()? 1540 sup-
ported our ﬁu(lmﬂs, but p()mu(l out that, on the basis of page priovity, 1. sibogae is
the senior name.  We aceept their views,

Biologreal notes: "This species has been collected in dead coral as well as sponges.
It is common intertidally under rocks on sandy beaches. Tt has been dredged as
deep as 70 metres.  Our specimens ranged in size up to 14 mm.  Miya & Mivake
1068) supply some colour notes for specimens collected in Japan.  “The entive
animal is generally pale blue in ground-colour, denscly scattered with carmine red
chromatophores. A broad longitudinal stripe free from pigment or of pale yellow,

45712-B
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occurs along the median from the tip of the rostrum to the posterior margin of the
sixth abdominal scgment. The antennular peduncle except the portion of the
stylocerite is free from pigment or pale yellow. The tail fan is uniformly pale bluc
to deep purplish blue.  The cggs are yellowish red.”

Australian distribulion : "This species was collected from Dampier to Rockingham
W.A. In the north it was collected from Van Diemen Gull and Torres Strait.  On
the casternt coast it was collected from the Whitsunday Group and from the Capricorn
Group.

General distribuiion: Red Sca, Singapore, Indonesia, Japan, Philippines, Longa,
and Samoa Islands.

Athanas dorsalis (Stimpson)

Arete dorsalis Stimpson, 1861, Proc. Acad. Nat. Sci. Philad. 1860: g2, Coutitre,
19052, Fauna Geog. Mald. Laccad. 2 (4): 860, figs 130, 137.

Athanas dorsalis Banver & Banner, 1g6o, Pacif. Sci. 14 (2): 141, {igs 5, 6 [sce for
synonymy|. Sankarankutty, 1962, J. mar. biol. Assoc. lndia, 4 (2):1067.
Hipeau-Jacquotte, 1965, Bull. Recl. ‘L'rav. Stu, mar. Endoume, 37 (53): 247.
Suzuki, 1970, Sci. Rep. Yokohama Natn. Univ. Sce. 11, 3217, p. 12.

Spectinens examined: 1 specimen from AM 24; 2, AM 59; 4, AM qo; 2, AM
109; 3, AM 119; 1, AM 225; 11, AM 235; 1, AM 238; 3, AM P.5275; 1, AM
Poiogie; 2, AM P.asgssg; 1, RG 5365 1, RG 540; 1, RG 5515 11, RG 620a; 71,
RG 620c; 4, RG b20od; 6, RG 620(2)d; 5, RG 6G21a; 14, RG b622a; 25, RG 622(3)c;
5, RG 625 1/2; 1, WM 22-65; 2, WM 368/q.

Diagnosis: Rostrum broad, varying from 1.0-1.8 times as long as broad;
reaching variously from end of first antennular article to middle of third antennufar
article, with most specimens reaching to end of second antennular article. ILateral
margins of rostrum sometimes slightly depressed to form a narrow shelf.  Occasionally
anterior margins of orbits, lateral to rostrum, with slight prominences. Fxtracorneal
teeth well developed, reaching variously from middle to end of cornca. Supra-~ and
infracorncal teeth absent. Stylocerite curving inward, reaching to necar end of
antennular peduncle.  Scaphocerite reaching to end of antennular peduncle, lateral
tooth strong, longer than lamellar portion.  Carpocerite stout, as long as scaphocerite.

Large and small chelae similar in size and shape, directed forward. Chelac
cxhibiting strong growth and sexual differences (see discussion).

Second legs with four carpal articles with the approximate ratio: 10:2.5:2.5: 5

Thoracic legs stout. Length-breadth ratio of merus of third leg varies from
3.9-4.0. Tooth on distal end of inferointernal margin is sometimes only an obtuse
angle. Dactylus biunguiculate.

Lower border of telson arcuate. Telson varics from g.2-4.0 times as long as
posterior margin is broad.
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Yigure 1o, Athanas dorsalis (Stimpson).  a, anterior region of 18 mm male from AM P.5275
dorsal view: b, e, large chela and nacrus, inner face: d, large chela from 10 mm male from AN
P.5275; o, thivd leg; f, ventral view of Tower abdomen,
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Discussion: In 1960 we discussed the extreme variation of this species. Tha
analysis placed o masearmiens Richters and JLoavarnlecnsis (Cloaticre ) o synonyi
and left some question as 1o the validity of the closely related species L andiens
(Couticre). o review the separation, we selected 17 complete specimens of .
dorsally ine the Ausivalian collection, and 11 complete specimens of L dwdicis oy close
comparison.  We carctully reviewed  the diteratare on the two species also. W
conclude that these two species ave separate and can be dilferentated by o characters,
but cach of these characteristics is variable:

AL dorsalis L tndicus
Fength of rostrum Usually o near end of  Usually o near cnd off
sccond anteunular ar- third  antennular ai-
ticle. ticle.
Length/breadith ratio of ros- 1.0-1.7 1.8-2.5
trum.
Length/breadth ratio of merus 3.0-4.0 4.1=5.0
of third leg.
Size of tooth on distal end of Feeble Well developed

inferointernal  margin - of
merus of third leg.

Four male specimens of Aihanas dorsalis {all living commensally with sca
urchins) carry on the fifth abdominal sternum a long, rounded fap (sce fig. 1oc; that
protrudes ventrally and posteriorly. We also have on hand many specimens of .1,
dorsalts trom other arcas in the Pacific such as Guadalcanal, New Hebrides, New
Britain, Rennelly ete. in which the males carry this lap. Male specimens as small as
5 mm ofien have this character.  One ovigerous female from Samoa carried the lap,
but it was much reduced.  We also observed a similay (lap in Athanas granti, Hut did
not observe it in any other species or genera. We oller no suggestions as to the
{functon of the (Iap, nor of its possibly systematic significance,

As we mentioned in the tntroduction, Suzuki (19707 shows that 1. dersalis and
A dndicus are protandrous consecutive hermaphvodites. He states: “The externa
male character can be found in the fivst pereiopod and second pleopod; in the typical
male, the first perciopods are symmetrical and on the cutting edges ol fingers there are
prominent tecth, besides minute serrations, and the sceond pleopod 1s provided swith
hoth an appendix masculina and an appendia interna on the mner middle portion of it
endopodite; in the typical female the fivst perciopods are syminetrical, there ar
nothing but minute serrations and the second pleapod has no appendiv masculina, the
appendiy wnterna ondy”.  However, as the gonads have both ovartan and testicula
tssue at all times, but of varying proportions, these external characteristics are
variable i appearance related to degree of male/female function at any particular
stage in ity life-history.

Livlogical notes: This species s commonly associated with sea urching, hvine
between the spines on the oral surface and assuming the colowr of its host (Hipeau-
Jacquotte, 19651475, Specimens from Anstralia, Norfolk Island, and Lord Howe
Island were reported associated with 6 species of sea urchins:  Heliocidaris evythrogame
{Nalenciennes), Lleliocidarts  tuberculale  (Lamarck), Cenbrostephanus  tenurspinus H. 1.

- ) B N S N
Clarke, Centrostephanus  rodgersi (A, Agassizy, 1ripncusies  gratilla  (Linnacus), and
Echinothrix diadana (Linnacus).  Julic Booth reported upon wtwo different specimens
fvom Heliocidaris tuberculala with 2 different colour patterns (notes in collecting vial
One specimen was “orange-red with ftesh-coloured dorsal stripes”, the other specinien
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“dark greenish brown., Masses of small green chromatophores and a scattering of
simple red chromatophores 1o give an overall dorsal colour greenish, but laterallv and
on limbs much paler. No dorsal steipe and no pattern on hand., Eyes black o7
dSuzuki's specimens from Japan were all frowy Stonapneustes sp. and were uniformly
black in colour. At Eniwetok in the Marshall Islands it has been found associated
with a species ol hrittle star, Opluocoma anaglytica Ily. I our own collections we
found this spectes only tn dead coral heads from yeel flat to water 1o {t deep; however.
they may have been associated with echinoderms i the coral heads.

ustralian distribution: 'This species has been collected off Western Australia
and in castern Ausiralia from New South Wales to the Herald Group in the Coral
Sea.  We also have specimens from Lord Howe Island and from Norfolk tsland.

General distribution:  Stimpson’s original specimens came from Hong Kong.
It has been reported from the Red Sea, Indian Ocean, Indonecsia, l]]dllall(] Japan,
China, Kermadee Is., S. Africa, and across the central Pacific from the Marianas
Islands to the "Tuamotu Archipelago.

Athanas indicus (Couticre)
Fig. 11

Avete dorsalis indicus Cloutiére, 1gog, Soc. Philomath. Paris 1X, 5 (2): 84, figs 25-30;
1904, Bull. Mus. Nat. Hist., Paris, 10 (2): 59 [notes on (,onnncnsalmn].

Arete indicus Coutiére, 19o5a, Fauna Geog. Mald. Laccad. 2 (4): 863, figs 194, 135.

Athanas indicus Banner & Banncr, 1960, Pacific. Sci. 14 (2): 149 [see for synonymy .
Hipeau-Jacquotte, 1965, Recl. Trav. Stn. mar. Lindoume 37 {53): 247 [notes
on Cmmnm'l%aliml]. Miva & Miyake, 1968, Publ. Amakusa Mm. Biol. Lab..
1 {2j:157, figs 9 12, Suzuki, 1970, Sci. Rep. Yokohama Natn. Univ. Sec.
11, 7;"{17’ BE ﬁq% 4, 5 6, 7.

Previons Australian records: MceNeill 168, Sci. Rept. G Barrier Reef Exped.
7 () 18, Low Isles.

Specimens examined : 2 specimens [rom AM 74; 0, AM 100; AM 272; 1.
AM 392; 1, AM P.8o27; 1, BAU 23; 2, RG 536; 1, RG r‘;& 2, R(r 451; 1. RG
542; 1, RG 517a; 1, RG 551, I, R( (JQ/L; , WM I”’o()J, , W M IJ;/17"

Diagnosis: Rostrum  triangular, latcral margins slightly depressed  forming
slight ])lalimms tip rcaching past first quarter of Lhud anL(‘nnuLn article.  lixtra-
corneal teeth well develope (1 reaching usually to end of cornca; supra- and infra-
corneal teeth absent.  Antennular pe (lun(lc stout, sccond article broader than long.
Stylocerite  curved inward, rcaching almost to cnd of antennular peduncle.
Scaphocerite reaching to end of antennular peduncle.  Carpocerite stout, a litde
shorter than antennular p(‘,(lunclv.

Chelipeds slightly  asymmetrical,  carried  forward.,  Carpus  cup-shaped.
inferior face excavate.  Chela exhibiting the same variation in dentition as discussed
for A. dorsalis.

Four articles of carpus of sccond leg with ratio: 10: 2.5: 2.5: 5.

Thoracic legs stoult.  Merus of third leg 4 to 5 times as long as hroad, and
bearing strong acute tooth on distal end of inlerointernal margin of merus.  Dactylus
biunguiculate,
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| mm

TFigure 11— Mhanas indicus {Couti¢rer. 2. anterior region of 12 mm male (rom BAU 23, dorsal
view; b, ¢, large chela and merus, inner face; d, thivd leg. b, ¢, d, scale a; a, scale Iy.



329

Posterior border of telson arcuate. Telson 3.4 times as long as posterior
margin is broad.

Discussion: The similarities hetween this species and its close relative, 4.
dorsalis, were discussed under that species (sce Banner & Banner, 1960: 149). This
species, like /. dorsalis, has been reported by Suzuki to be a protandrous consecutive
hermaphrodite (1970: 32).

Suzuki (1970: 5) fecls that A. keminatoensis is different from A. idndicus in 2
characteristics:  the pterygostomial angle is rounded in . kominatoensis while it is
more angular in A. indicus, and the distolateral margin of the palm is rounded in A.
kominatoensis while 1t 1s angular in A4, indicus.  We have found these two characteristics
to be variable and we reserve judgement on the validity of his separation.

Suzuki also gives a colour key to the species of dthanas from Japan. He
reports for Japan but a single echinoderm host for cach individual specics.  As we
and some of the individuals who furnished specimens for this study have remarked,
the colour of the shrimp matches that of the host cchinoderm (sec also Potts,
1g15a: 61), and as these species apparently are assoclated with various hosts in the
rvicher tropical Indo-Paciflic fauna, we deubt if these colour distinetions will be valid
{or the tropics.

Biological notes: 'This specics 1s apparently always assoclated with various
cchinoderms, and in our collections it was reported from urchins of the genera
Felinomelra, Diadena, Centrostephanus, and Lehinothrix.  Perhaps it 1s most common in
association with Lefunometra (Banner & Banner, 1960: 149) both amongst the spines
and in the cavity ground into the substrate by the urchin,  On Gillett Cay and on
Swain Reefs it was found associated both with the urchin Diadema and an unidentified
crinoid,

For some specimens associated with Diadema sp. (AM 3g2) the following
colour notes were supplied by J. C. Yaldwyn. “White line dorsally along carapace;
laterally a red-brown band above and below with a white band between, all longi-
tudinal; irregular white along ventral edges of abdominal segments; hands, legs,
pleopods all bluish-green, but colour not dense.” When scen through the lens he
observed “‘simple, stellate, red chromatophores, granular bluc chromatophores
‘usually associated with simple red ones) and simple opaque white chromatophores.
li'ves black and visible under carapace, white dorsal and abdominal ventrolatcral
bands with opaque white chromatophores. Lateral white stripe along body clear
with no chromatophores; lateral red-brown band of simple red chromatophores and
some granular blue; hand with more granular blue chromatophores than red;
legs, pleopods and tail fan with both simple red and granular blue; fresh cggs
vellow-brown”,

Our specimens ranged in size up to 15 mm.

Australian  distribution: In Western Australia this species was collected at
Rottnest and Cape Naturaliste. In castern Australia it has been collected from
south Quecnsland to the Coral Sca. We also have g specimens from Norfolk Island.

General distribution: Red Sca, Persian Gulf, Indian Occan, Madagascar,
Indonesia, China, Japan; across the Central Pacific from the Marshall Islands to the
Tuamotu Archipelago.
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Genus ARETOPSIS
Aretopsis De Man, 1gtob, Lijdschr, ned. dicrk. Vereen, T1 110 510,
Iype species s Arclopsis amabilis.

Definition: (From De Man, loc. ety 0L closely related to Llrete Stimpson,
Looked at from above, the short vostrum appears acute, triangular, carinate, without
any trace of supracorncal teethy i a fateral view it appears strongly compressed,
with rounded tip, as in the genus hanopsis. Lxuacorneal teeth wanting, infra-
corncal tecth {outer angles ol the orbits) acute, dentiform. bves as in Arede,
Prerygostomian angle rounded. Pleura of sixth abdominal somite articulate. movable.

“Antenual region as in srele, hut stylocerite shorter, only one cheliped is
known, it resembles the smaller of Wrefe. Mevopodite short, not vaginiform; carpus
short, cyathiforn. [Small] chela compressed, turned outward, with both margias
of the palm entire, but with a small groove on the upper (inner) surface just hehind
the articulation of the dactylus.  Fingers compressed, cutting-cdges sharp, that of
the dactylus finely denticulate.

“Legs of sccond pair with the carpus as in Synalpheus, s-articulate.  Following
legs stout, meropodite unarmed, dactylus biunguiculate.”

To De Man’s analysis can now be added: large chela laterally compressed,
superior and inferior margins sharply carinate, fingers with heavy molar processes.
Anal tubercles present; posterior border of telson truncate Lo rounded.

Aretopsis amabilis D¢ Man
Fig. 12

Aretopsis amabilis De Man, 1g1ob, Tijdschr. ned. dierk. Vercen. 11 (4): 91135 1917,
Siboga Lxped. 39at (2): 171, hg. 14 Miyake & Miya, 1967, J. Fac. Agric.
Kyushu Univ., 14 {2): 267, figs 1, 2. Banner & Banner, 1968, Microncsica
1+ (2): 272, Bruce, 1969, J. Mar. hiol. Ass. India 11 (1 & 2): 173, figs 1-4.

Aretopsis acgyptica Ramadan, 1936, Bull. Fac. Sci. Ligypuan Univ., No. 6: 10, pl 1,
figs g, 107 pl 2, figs g 17 Holthuis, 1958, Bull. Sca Fish. Res. St Isracl,
No. 17: 1.4, fig. 5.

Spectnens exananed ;1 specimen Jrom AM 1207 1, AN P.8o28.
l BN

Diagnosis: Rostrum viangular, hroader at hase than long, tip rounded and
reaching just past first antennudar avticle;  infervier side ol rostrum compressed
faterally.  Infracorncal tooth strong, acute, reaching past mideornea in lateral view;
pterygostomial angle ronnded, not protriding. Corncas almost fully exposed
lateral view, but half concealed i dorsal view.  Antennular articles subequal;
second article as long as wide, thivd ardele the longest.  Acute tip of stylocerite
reaching to middle of sccond antennular article. Squamous portion of scaphocerite
broad, reaching to end of antennular peduncle. T'erminal spine on outer margin
heavy, twice as long as broad at base and reaching well beyond squamous portion.
Carpocerite heavy. reaching more than the length of the third article beyond that
article.  Basicerite bearing strong tooth laterally.
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Vigure 12.—Aretopsis amabilis De Man, a, b, anterior region of 21 mm male from AM 120, dorsal
and lateral views; c, large cheliped, outer face: d., ¢, merus of large cheliped, inner and outer
face: f, small chela; g, I, merus of small cheliped, inner and outer face: i, second leg; j, third leg:

k, dactylus ol third leg: 1, telson.
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Chelipeds asymmetrical, carried extended in an inverted position with pro-
podal finger uppermost. Large chela laterally compressed, 2 tianes as long as broad
with fingers occupying distal third.  Superior and wferior margings sharply carinate.
Dactylus strong, curved towards fixed finger.  Dactylus with 2 heavy molar processes
while fixed {inger carries a similar process which fits into the curve of the dactylus
proximally. Distally both fingers carry a series of rounded serrations that mesh
when fingers are closed; serrate ridge on fixed finger demarcated proximally by
smaller molar process; scrrate ridge on dactyli continues almost to hooked acute tp;
tips of fingers acute and crossing.  Carpus cup-shaped, 1.5 times as long as broad.
distally carrying one broad flat projection reaching over basal portion of palm and
on opposite distal edge a more narrow projection (sce fig. 12 ¢, d, e).  Mcrus almost
2.0 times as long as broad, bearing distally on outer face two rounded projections and
on inferointernal face a slight rounded projection.

Small chela 2.7 times as long as broad with dactylus also in inverted position.
Fingers cqual to palm.  'The cutting edge of dactylus bearing rounded serrations its
full length while fixed finger is smooth and spavsely setose.  Fingers crossing at tips.
Carpus of small chela sunilar to that of large chela. Merus 3.0 times as long as
broad, bearing distally on inferointernal margin two acute tecth; distally on inlero-
external margin only a rounded projection.

Sccond leg bearing numerous fine sctac on carpal articles particularly on end
of terminal article.  Fingers hirsute.  Ratio of carpal articles 10: 21 2: 21 5.

Third leg with ischium unarmed, 3.5 times as long as broad and 0.7 as long
as muerus,  Merus 4 times as long as broad, unarmed.  Carpus 0.5 as long as merus;
superodistal margin not projected;  distoinferior margin bearing spinc;  superior
margin with a few setae.  Propodus only slightly longer than carpus, inferior margin
bearing 6-8 movable spines on proximal balf and 5 pairs of spines on distal hall.
Dactylus biunguiculate with ungui subequal in basal breadth, but with superior
unguis much longer.

Telson as normal for family, 4.2 times as long as broad posteriorly, spines on
dorsal surfacc small, posterior margin slightly convex.

Discussion:  Our specimens agree well with De Man’s (1g11: 171) except for
the ratio of the antennular articles, small differences in the appearance of the chela,
and the appearance of the distal margin of the telson.  In his 11 mm specimen from
Indoncsia the sccond antennular article is shorter than the visible part of the fira
while in our specimens the antennular articles are very nearly equal.  The chela
figured by De Man was without doubt the small chela which normally lacks the
heavy molar processes that occur in the large chela of the adult form. Finally in
De Man’s specimen the posterior margin of the telson is truncate while in ours it is
rounded. The significance of this character is difficult to interpret.  De Man stated
of his 11 mm female “Anal tubercles probably wanting”.  In all of our specimens
the anal tubercles were present, but in the small specimens they are difficult to sce.

Miyake & Miya (1967:267) described and figured an 18 mm ovigerous
ferale from Okinawa.  The only diflerence between their specimen and our specimens
is the length of the scaphocerite, which extends well beyond the antennular peduncie
in their specimens.

The matter of sccondary sexual characteristics in this species may be confused,
as it is in the genus Athanas which has specics that are protandrously hermaphroditic
(sce Suzuki, 1g9y0:1). Miyake & Miya (loc. cit.) reported that their ovigerous
female carried an appendix masculina on the second pleopod. We have cohabiting
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“pairs” collected from the intesior of shells of hermit crabs in the Marshall Islands.
In all cases one specimen was notably larger than the other and none were ovigerous.
We presumed that the individuals in the pan would he ol opposite sexces, as Lhu' are
i the higher gencra.  However, in one pair both individuals carried an appendix
maseulina although theiv body lengths weve 16 mm and 12 mm; in the other two pairs
one had the male the farger, the other had the female the larger. In a specimen from
Swain Reefs of 25 mm the appendiy masculing was lavger than the appendix interna, while
m Miyake & Miya’s ovigerous female and in a 15 mm specimen from the Marshalls
the appendix masculina is mavkedly shorter and thinner than the appendix interna.

[n two of our specimens fess than 2 mun in length the fingers of the large
chela lacked the heavy molar processes and bore serrated edges on the cutting surfaces
similar to the small ehela for the farger specimens (hig. 12f). - We leel that the type of
derntition on the fingers of the lalgn chela may be an indicaton of maturity, but we
do not have cnough specimens to present a growih series.

Ramadan (19406) deseribed another closely related species of this genus, L1
acgyplica.  He separvated the two specics by only wo criteria; first, in . acgyptica the
eyes were completely covered by the carapace; seeond, A aegyptica had anal wtabercles.
In the ovigerous female of L1 wnabilis deseribed by \”livak(- & Miya the cyes appear
to he half covered by the carapace: in De Man’s figwie 14 (1g15) the carapace covers
about one-fourth of the eves.  In the specimen of .1, acgyplica ligured by Holthuis
‘1958: fig. 5) the carapace covers more than hall the eyes.  Holthuls said that he
believed in the case of Ramadan’s specimens the eves were merely retracted and we
support this view.  We have seen votation ol eves in respect (o carapace margin in
other genera as well. We do not believe that such a variation in the coverage of the
eves by the carapace can constitute a valid character for specific separation,

On the basis of examination of onr specimens and careful comparison of those
reported in the literature, we have concluded that we are dealing with a single specics
that is variable in degree of eye coverage, chela formation, antennular proportions,
and other slight variations. We therefore place .l aegpptica into synonymy and
combine the reported ranges.

Only one other species of this genus has been described, that of A. manazuruensis
by Suzuki (1971:19) from Sagami Bay, Japan. It is scparated from A. amabilis
y oot 071: 19) Agarl Y> Jaf I
principally by having symmetrical first chelipeds.

Biological notes: "This species has been reported as dwelling on coral reef {lats
by De Man, by Miyake & Miya, and in the Australian collection notes. However,
all of our Marshall Island specimens were symbionts, one pair in the pelecypod
Pterocera and three pairs in the shells of hermit crabs,  Bruce (1969) reported three
pairs from the Seychelles Islands, each pair living in the shell carried by a Jarge hermit
craly | Dardanus sanguinolentus (Quov & Gaimard;. Dardanus megistos (Herbst)]. He
suggested that LhLy may he “laccal {ceders and hclp to keep the cavity of the gastropod
shell clean”.  Bruce also reports that the basic colour of these specimens was a deep
red with a broad, white, dorsal strip lying mid-dorsally.  The band is separated
from the red by a narrow zone of orange. . manazuruensis was also living commensally
with a hermit crab Amculus aniculus (IFabricius).

Australtan distribution: 'The only two Australian speciniens were found on the
southern portion of the Great Barrier Reefl

General distribution:  Gulf of Aqaba; Fylath, Tsracl; Sevchelles fs.; Indian
Ocean; E. Borneo; Okinawa and Marshall Islands.
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Genus SALMONEUS
Salmoneus Holthuis, 1955, Zool. Verh., Leiden (26): 88.
Fousseaumea Contiere, 1896, Bull. Paris Mus. Hist. Nat., 2 (&): 381.
Type species: Jousseaumea serratidigitus Coutiére.

Definition: Cavapace anteriorly projecting far beyond cyes as a broad tii-
angular rostrum, and usually with shorter orbital teeth.,  Lyes completely concealed
dorsally and usually laterally.

Chelipeds markedly asymmetrical.  Large chela massive, carried under the
hody, flexed at meral-carpal articulation.  Carpus of large cheliped cyathiform,
anterior border trilobate, merus of palin of chela excavate to accommodate flexion.
Small chela diminutive, with chela shorter than carpus; carpus clongate and stender.

Second legs with carpus of five articles.  Posterior thoracie legs as usual for
Alpheus, dactylt sinple.

Pleura of sixth abdominal scgment not articulate.®*  Telson attentuated, no
anal tubercles, posterior border usually emarginate.

Branchial formula: 5 pleurobranchs; 1 arthrobranch; 8 epipodites.

Salmoneus tricristatus Banner
Fig. 13

Salmoneus tricrisiate Banner, 1950, Pacif. Sci. 19 (2): 131, fig. 1. Banner & Banner
N A X v 1D N K. BES LA >
1968, Microncsica 4 (2): 270.

Specimen examined : 1 specimen from BAU 46,

Diagnosis: I'riangular rostrum and orbital tecth each bearing shght carinac
which extend pogsteriorly almost the [ull length of the carapace. Rostral carina
bearing slight rounded projection about mid-carapace.  Antennular articles short
and thick.  Stylocerite large, bearing on inner proximal scction a slight ridge that
demarcates a medial triangular arca.  Squame broad with lateral tooth small.
Carpocerite reaching only 1o end of second antennular article.

Large chela angular, sonmewhat square in section, 2.7 tunes as long as broad,
finger occupyving distal o.4.  Upper margin with ridges, lower margin with two
ridges extending {romn base of tinger to full length of palm, area lateral to the ridge on
inner side slightly fattened.  Shallow depresston on proximal portion of inner face
of palm to accommodate merus when cheliped s flexed,  Opposing surfaces of
fingers gaping, carrving ro-12 distinet teeth that intermesh when fingers are closed.
Distal scction of {ingers free of teeth;  tips acute, curving and crossing.  Carpus
corolla-shaped with 5 lobes on distal margin in part enclosing, and in part fitting
into, the irregularides of the proximal end ol palm (see fig. 14¢j.  Inuer face flattened
but not cxcavated.  Small chela extremely small and thin, not longer than second
leg.

Ratio of carpal articles of sccond leg: 100 2:2:2: 3.

* Dr Chace has called our attention to an crvor we made in (he discussion ol Salmoncus iafaongae
Banuer & Banner (1gbb: 156) wherein we stated the species, has, rather than lacks, the articulated
pleara of the sixth abdominal somite.  We have re-examined the original notes the holotype
was lost) and discover the crror crept in during the rewriting of the paper for publication.



335

Iagure vg.~—Salmonens tricristatus Banner. a, b, anterior region, dorsal and lateral view of 17 mm
female lrom BAU 46; ¢, large cheliped, dorsal view; d, large cheliped, ventral view; o, merus
of large chela, inner view; f, small cheliped; g, third leg; h, telson.
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Merus of third leg 5 tmes as long as broad, incrmous; carpus about two-
thirds as long and less than half as hroad as merus; propodus slightly shorter and
thinner than carpus, armed with 4 feeble spines on superior margin and two similar
spines on inferior, distally bearing a paiv of strong spines;  dactylus half as Tong as
propodus, slender, tapering, and with slight curve.

Telson 4 times as long as hroad at posterior end: posterior margin with deep
notch with parallel sides and anteriorly rounded.

Discussion: We do not know how much of the sculpuring that we have depieted
on the large chela is natural and how much is from shvinking in preservation. Our
. specimens with intact chelae from the Marshall Jslands were lost (Banner & Banner,
19685, but from onr nowes itis evident they carried the longitudinal ridges and flattened
arcas.  Thus the longitadinal ridees on the lower side of the ¢hela aswell as the groove
for the merus are characteristic, but the depressed arca near the base of the fingers on
the lower face, the depressed arcas on the upper face and the noteh on the margin
towards the merus may he avtifacts,

This spectes is most closely refated to 8. sibogae (e Manj the only dillerences
being: (1) in the Tateral crests of the carapace which ave lacking in S, sibogae; (2) n
the more slender proportions of the thivd leg; and {3) in the noteh in the posterior end
of the telsont which in this species has parallel sides while in 50 sihogae it is move tri-
angular in shape,

Dislogical notes: This specimen, like all previously veported specimens of this
species, was found under beach rock at low tide; no symbiotic association has been
observed.

Australian distribution:  Our only specimen was found at Heron 1. in the
Clapricorn Group.

General distribution: Caroline and Marshall Islands.

Genus ALPHEOPSIS
Mpheopsts Couticre, 1896, Bull. Mus. Hist. Nat., Paris, 2 (8): 482.

Type species: Betacus trispmosus Stimpson.

Definition : I'rontal border of carapace produced into restrum and projecting
flange that screens cyes from above; orbital teeth present or absent. Cornca of cyes
always visible from front and in some species from sides.

Antennular peduncle short and stout;  stylocerite variable.  Scaphoceritce
wsually broad, lateral spine of moderate development.  Carpocerite long.

Chelipeds showing asymmetry.  Large chela carried extended, without sheaths
or grooves.  Carpus cup-shaped, merus roughly (riangular.  Palm cither entire and
subeylindrical or with Iines and depressions. Fingers compressed, cither without
teeth o with simple arrangement of exactly fitting teeth.

Second thoracic legs with carpus of three (W, tdivcarpus Couticre;, fouy {01
telrartlrt Bannery or five secondary articles.

Following legs robust, without teeth on merus;  propodus weakly spinose;
dactylus biunguiculate or simple. Propodus of fifth legs with or without ““brush’ o
biristles,

Sixth abdominal segment lacking articulated pleura only in L. biunguiculatus
Banuner.  Posterior border of telson convex,

Branchial formula: 5 pleurobranchs, o-1 arthrobranch, 6, 7 or 8 epipodites.
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Key to the Species of the Genus Alpheopsis in Australian Waters

1. Anterior region of carapace with rostrum and orbital tecth ........ 2
——  Anterior region of carapace without orbital teeth ................

v

2. (1) Chela with longitudinal as well as transverse groove. ... A. trispinosus (p. 337)

-——  Chela without sculpturing ... .. . oL, A undicola (p. 340
3. (1) Chela subeylindrical ... oo oo o o il A. equalis (p. 342)
—- Inner face of chela flattened, outer face rounded ... ..... . yaldwyni (p. 344

Alpheopsis trispinosus : Stimpson)*
Fig. 14

Betaeus trispinosus Stimpson, 1861, Proc. Acad. Nat. Sci. Philad. 186o: 32 [Port
Jackson}. Haswell, 1882, Cat. Australian Crust.: 192 [translation ot
Stimpson’s description).

Alpheopsis trispinosus Coutiere, 1896, Bull. Mus. Hist. Nat., Paris g: 482, Hale, 1g.q1
Rep. BANZ Anarct. Res. Exped. 4 (9): 260, fig. 4 (L. Tasmania]. Holthuis
1951, Atlantide Rep. (2):94. Coutiére, 1899, Les Alpheidac: 73, 190, 259
315, figs 20, g6, 120, 168, 228, 231, 315, 396.

Nee Alpheopsis sp. De Man, 1922, Siboga Lxped. g9a? (5): 24, pl. 3, lig. 12.
Nee Alpheapsts sp. Banner & Banner, 1966a, Pacif. Sci. 20 (2): 156,

Additional Australian records:
Whitclegge, 1889, J. Roy. Soc. N.S.W., 23 (2): 224. {Port Jackson.|

Neotype: 19 mm male from Green Cape, N.S.W. Trawled from 30 fms. Coll.
M. Boardman, 20/7/25 (AM P.8250).

Additional specimens: 1, 14 mm female from Two Fold Bay, N.S.W. (AM
122); 1, 14 mm male from 40 mi. W. of Kingstone, S.A. (AM L.6274); 1, 11 mm
male, 1, 15 mm female from Norah Head, N.S'W., 26-28 fms. (AM P.5349); 1,
16 mm male from Ulladulla, N.SSW.; 74 fins. (AM P.g221); 1, 17 mm fcmale, 1,
11 mm female, 1, 15 mm female and 1, 12 mm malc from off Green Cape, N.SW.,
3940 fms.  (AM P.7379).

Diagnosis : Rostrum reaching half the length of the first antennular article and
a little longer than wide, with concave margins. Orbital tecth acute, broader and
shorter than rostrum.  Eyes largely covered in dorsal and half covered in lateral view.
Pterygostomial angle not produced, rounded. Articles of antennular peduncle
subequal, sccond antennular article 1.5 times as long as wide.  Stylocerite reaching
to middlc of sccond antennular avticle.  Squamous portion of scaphocerite relatively
narrow and reaching just past middle of third antennular article, lateral spine well
developed, reaching to end of antennular peduncle.  Carpocerite almost as long as
squame. Lateral spine of basicerite heavy and acute.

* In personal correspondence Dr J. C. Yaldwyn has indicated that he believes his species A, garrictk
{1971: 87) may prove to be a synonym of this specics as redefined. We will await his further
analysis.
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Figure 14.-—Alpheopsis trispinosus {Stimpson), neotype.  w@, b, anterior region of ncotype, darsal
and lateral views; ¢, anterior region of 16 mm female from AMP 52213 d, large chela inner face
{tip of fixed finger broken); ¢, merus and carpus of large chela; f, small cheliped, inner face:
g, second legy h, third leg; i, propodus and dactylus of third leg enlarged; j, fourth leg; k, telso
and uropods. Al figures scale a, except ir i, scale b
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Chelac of ncarly the same size, with identical sculpture and exhibiting onlv
slight differences in dentition of fingers. Large chela viewed laterally 3.5 times as
long as broad with fingers occupying the distal 0.4.  Inferior margin without grooves,
superior margin marked by deep and narrow longitudinal groove between 2 sharp
ridges running from dactylar articulation to cnd of palm. Distal shoulder on medial
ridge more abrupt than on lateral ridge.  Proximal to dactylus the groove extends
laterally as a shallow depression for about half the widih of the chela. Outer face
without groove,  Fixed finger of neotype hroken but bearing 2 heavy teeth proximally
that mesh with dactylus.  Dactylus with one truncate tooth proximally, and 2 small
rounded teeth near middle.  Superior surface of dactyl bearing a brush of fine
curving sctac that extends three-fourths the length of the dactyl.  Carpus cup-shaped.
encompassing the base of the chela. Merus slender and unarmed, 2.4 times as long
as broad.  Dactylus of small chela proximally armed with heavy blunt tooth that fis
hetween 2 on the fixed finger; distal to proximal (eeth on fixed finger are 4 irregularly
spaced, low rounded teeth; tips of fingers curved, acute and crossing.  Carpus and
merus similar to large chela.

Second leg with ratio 10: 2,00 171 1.7 9.9.

Ischium of third leg 0.4 as long as merus, bearing on its inferior margin 2
movable spinules.  Merus inermous, 8 times as long as wide.  Carpus 0.5 as long as
merus, propodus only a litte longer than merus bearing 8 movable spinules on its
inferior margin and 2 distally, proximal to dactylus.  Dactylus conical, simple,
almost 0.3 as long as propodus.

Telson 5.0 times as long as its posterior margin is broad.  Proximal article of
onter uropod bearing a rounded lobe on the transverse articulation.

Discussion : None ol Stimpson’s type specimens can be located in any American
muscum (see Banner, 1953: 34, and clsewhere) so a specimen from this collection
has been sclected as a neotype. While Green Cape, the locality for the neotype, ix
about oo km away Irom Port Jackson, the type locality, the species ranges along
the coast of New South Wales without great variation, and the Green Cape specimen
is the largest and best preserved.  Our specimens range in size from 11 mm Lo 19 mm
with only minor differences. The rostrum was longer in relation to the orbital weeth
in some; the breadth of the hases of the orbital teeth also varied (fig. 144, ¢).  Onls
g specimens had both chelac; in all g the chelac were symmetrical, but in one the
small chela was about 10 per cent smaller than the large chela.

We believe Hale's specimen from Tasmania is definitely A, trispinosus. The
rostriun in his ligure appears extremely thin but we suggest this may he a poor
drawing. Alpheopsis sp. (Banner & Banner, 196ba: 156) might also belong to this
specics, but, as the specimen was fragmentary, we hesitate to make a firm statement.
The telson of this specimen agrees with that ol the neotype.

It has been suggested several times {(Hale, 1941:266; Holthuis, 19511 g4:
Banner & Banner, 1966a: 157) that Alpheopsis sp. De Man (19221 24) from Indonesia
was this specics.  Howcever, we doubt this identity, for: (1) the anterior portion of
the carapace is more projected; {2) the antennules are stouter; (3) the scaphocerite
is shorter in relation to the antennules; and (4) the dactyl of the third leg is more
slender and longer in relation to the propodus than the neotype.  The dentition on
the cutting surfaces of the {ingers of the chelae are minimal compared to the neotype,
but this is well known as a variable character, depending for the most part on age and
sex.  Finally, De Man states the telson is “0.98 mm long, 1o times as long as the
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distance between the postero-lateral angles, while the width at the base, o.46 mm is
almost half the length”. In our specimens the telson is not more than 3.5 times as
long as the posterior margin is broad, We (1966a: 157) have suggested that De
Man’s figures for the telson may be in error. De Man's specimen was only 8 mm
long and apparently voung, so its true status will have to await description of an
adult form,

Coutitre's specimens from the Azorves furnished the material for many figures
in Les Alpheidae, and we have compared our neolype with these figures.  There are
no obvious major dillerences between the Australian specunens and Coutiére’s from
Azores, but until material from this region is compared with the Australian specimens
there will still he question as to the true identity of Cowiére’s specimens.

On the basis of distributional pattern, we feel as we did in our 1966 paper tha
there may well be g specics, one from the tropical Pacitic, one from the south temperate
Pacifie, and another from the tropical and subtropical Atlantie.

Biological notes: Stimpson’s specimen was taken from 6 fathoms. Al ol our
Australian specimens were collected with trawls in water rom 25-75 fms. De Man's
specimen was laken from about 7 fins,  Coulicre did not state the depth of his
specimens from the Azores, but Sollaud (1932: 376) reported specimens that were
dredged ncar the Azores, presumably from deep water.  pheopsis sp. Banner &
Banner (1g66a) from Samoa was collected intertidally.

Australian distribution:  Stimpson’s specimen came from Port Jackson, N.SW.
and Hale’s from Tasmania.  All of our specimens came {rom the coasts of New
South Wales except for one specimen from South Australia,

General distribution: Untl the true identity of De Man's, Coutiére’s. Sollaud’s,
and our specimens ave confirmed, we are loath o ascribe any non-Australian distri-
bution to this specics.

Alpheopsis undicola sp. nov.
I'ig. 15
Holotype: 10 mm male from coral head collecled on outermost margin of the Great
Barrier Recef on Opal Reef (AM P.i8oo2). I arca of normal violent wave
action, in 5 ft of water.

Allotype: 11 mm female without chela from same localiny as type (AM P.18oos

Description: Rostrum 1.8 times as long as broad, tip reaching past end of
seccond antennular article.  Orbital teeth similar but slightly shorter.  Rostral {ront
without grooves,  Pterygostomial angle produced into small acute tooth.  Antennular
articles almost equal; sccond article a third wider than long.  Stylocerite reaching
slightly beyond end of second antennular article.  Scaphocerite with strong lateral
tooth rcaching to end of antennular peduncle; squamous portion almost as long as
lateral tooth.  Carpocerite 2.8 times as long as broad, reaching past end of antennular
peduncle.  Basicerite with hoth superior and inferior fateral 1ecth acute and equal in
development, reaching beyond middle of first antennular article.

Chelipeds nearly symmetrical, rounded and without grooves. Large chela
2.7 times as long as broad with fingers 0.4 as long as entire chela.  Inferior margin
concave opposite articulation of dactylus.  Opposing surfaces of fingers bearing blunt
teeth arranged closc to medial face of appendage, lacking near tips; tips acute and
crossing. ‘Teeth on dactylus beset with short stiff sctac on both sides, but teeth on
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Vigave vn Alpheapsis undicola sp. nov. a, b. anterior region of holotype, dorsal and lateral view:

o, farg: cheliped, inner face: d, detail of fingers of large chela; ¢, small cheliped, inner {ace;

[y second Jeg; g, thivd legs by, dactylus of third Ieg: i, telson and wropods. ¢, o, 1, g, scale a;
a, b.od, i, scale by h. seale c.
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fixed finger with sull setae only on outer side.  Carpus cup-shaped, a litie longer
than broad distally.  Mecrus of large cheliped heavy, 1.7 times as long as broad,
infcro-internal margin bearing a small strong spine near middle and heavy spine on
proximal portion ol superior margin, superior margin of ischium bearing 2 strong
movable spines,

Small chela similar o large chela, but with less teeth on opposing surfaces
of fingers.  Merus 8.4 times as Jong as wide, incrmous.  Ischium similar to that of
large cheliped.

Ratio of carpal articles of sccond leg: 10:5:3: 51 5.

Ischium of third leg 0.6 as long as merus, unarmed.  Merus 9.7 times as long
as wide, incrmous.  Carpus as long as ischium, superior margin projecting as rounded
tooth.  Propodus as long as merus, bearing on inferior margin 8 movable spinuldes.
Dactylus biunguiculate, with superior ungus awrved and slighdy longer than inferior
unguis, ungul almost cqual at basce.

Telson 3.6 times as long as posterior margin 1s broad.  Anterior margin 2.7
times as wide as posterior margin.  Postevior margin very slightly arcuate.

Discussion: "T'his species s related o the group of species in the genus cHpheapsts
which bear orbital teeth.  However, ouly Alpheopsis diabolus Bauner of this group has
both orbital tecth and the dactylus biunguiculate on the thoracic legs.  In .. diabolus
the dactyl of the large chela is twisted ou its axis, and the orbital teeth are much
shorter in relation to the rostrum than those of this species.

Biological noles: The two specimens, probably a pair, were collected when
breaking up an encrusted head of dead coral in a location which, under normal
weather conditions, bears the full brunt of the open ocean waves.  (See Capt. James
Cook’s and Sir Joscph Banks® account of the ncar shipwreck of the Lndeazour on this
barricr a few huodred miles north.)  Other specics that are known to Jive i this
zone are Athanas rholhicnastes Banner & Banner (1900: 142) and species of the (Upheus
obesomanus group throughout the Indo-Pacific.

<

The pame 1s derived from Latin, meaning “once that lives below the waves™,

Alpheopsis equalis Cooutitre

I'ig. 16

Alpheopsts equalis Coutrere, 1896, Bull. Mus. 1hist. Nat., Paris, 2 (8):382: rqoza,
Fauna Geog. Mald. Laccad. 2 (4;: 868, fig. 138, Armstrong, 1941. Am. Mus.

Novit. {1137}: 5, fig. 1, table X. Banner, 19353, Pacil. Sci. 7 (1)1 15, fig. .

Alpheopsts equalis truncatus Coutiére, 1903, Bull. Soc. Philomath., Paris TN, 5
figs 37, 38.

Alpheopsis consobrinus e Man, 1910b.  ‘Tijdschr. ned. dierk. Vereen. T1, 11 0400 305,

Specimens exanined 2 specimens fromn AM 745 a0 BAU 29; 1, BAU 17: 1,
BAU 54.

Diagnosts: Rostrum narrow, (riangular, rcaching to end of fivst antennular
article.  Pterygostomial angle ciher acute or rounded.  Antennular peduncle with
articles subequal, but first article usually slightly the longest.  Stylocerite reaching
to near end of sccond antenuular article.  Scaphocerite as long as antennular peduncle,
lateral spine a little Ionger than squamous portion.  Carpocerite equal o antennular
peduncles.




| mm

a

|l mm
. .b

Figure 16.—Alpheopsis equalis Coutitre.  a, anterior region ol 10 mm male from AM 753, dorsal
view; b, large cheliped; ¢, small cheliped; d, second legs o, third leg; 1, anterior region of 12 mm
male [rom BAU 23, dorsal view. b, ¢, d, ¢, scale a; a. [, scale h.
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Cheliped at times symmetrical in size and shape, but usually showing about
10 per cent difference in size. Chelipeds of female similar to those of males, bul
about one-half the size. Fingers and palm of small chela almost equal in length,
but in large chela palon longer than fingers.  Opposing surfaces ol fingers bearing
slight irregular servations or w sertes of variably shaped wuncate teeth,  Carpus
clongate with outstarding fHlange ino which proximal end of propodus fits, with
shight constriction hefore this Tange. Merus approximately 3 times as long as wide,
hearing on its superior margin 2 or more spines;  ischiun also usually bearing movable
spinides o superior margin,

Carpai articles of second legs with ratio: 101 5

Third leg slender, merus 0.5 tines as long as wide, dactvlus simple; all ardicles
ntarmed except for propodus thai bears about b strong spines,

Diseussion: OF the six reasonably Intact specimens oy the collection there were
2 in which the rostrum veached well past the end of the first antennular article and
the stylocerite reached to the endd of the thivd aracle {see fig. 16f), The wide range
ol variatien in manv characteristios ol this species has been discussed Dy Armstrong,
141, and Banner, rg53; and we leel that when enough specimens of 1 equalis arve
collected from Australia these specimens may [all within the range.

Biological nolex: Our specimens were taken from dead coral broken off the reet’
flat in water not over 10 i deep. Couticre reported that some specimens he collected
at Djibouti (1898h: 198 were unilorm orange in colour with the exwemitics of the
chelae darker.  Our specimens ranged in size up (o 13 mm.

custralian distribution : "U'his species has been collected only at Heron Island and
Green Island, near Cadrns.

General distribution : Isvacl, Red Sea, Maldive and Laccadive Archipelagoes,
Philippines {to be veported), 1ji, Tonga, Samwoa, Phoenix and Sociewy Islands, and
Hawan.

Alpheopsis yaldwyni sp. nov.
Ing. 15

Holotype: 25 mm female collected by J. CL Yaldwyn, December, 1966, at One Lree
Island, Capricorn Group, Qld.  (AM P.18005.

Paratypes: 1, 25 nun nade and 3, 19 o yume female, collected by Melbouwrne
Ward, 1920, at Hevon I, Capricorn Group (AM Poi8oob): 1. 25 mun ovigerous
female and 1, 22 nun male collected at Heron 1. by Julie Booth, 1965 (AM P.18oo7) ;
r, 22 mun {emale and 1, 18 mm male without chelae collected by AL Po MeCulloch
near Cooktown, Qld 8/10/06 (AN 2g8].

Diagnosts: Rostrum (riangular, 1.5 times as long as broad at base, reaching
1o end of first antennular article. Carapace margin anterior to eves and lateral o
rostral hase truncate, almost straight in dorsal view.  Lyes conccaled in dorsal and
lateral view; carapace not wllated over eyes. Prerygostomal angle itself rounded,
hut margm of carapace slightly dorsal to angle produced into a short acute tooth.
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Figure 17.—Alpheopsis yaldwyni sp. nov. a, b, anterior region of holotype, dorsal and lateral view :

¢, large cheliped, inner face; d, large cheliped, outer {ace; ¢, large cheliped of paratype, 22 mn:

male from AM 3903 f, large chela of paratype, 25 mm male from AM 283; g, second leg; b,
third leg; i, telson.
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Antennular peduncle thick, articles subequal, and cach article about as broad
as long. Suylocerite slender, acute, reaching almost to cnd of third antennular
article.  Scaphocerite reaching to end of stylocerite; lateral margin curved slightly
inward distally, lateral spine a little longer than broad squamous portion.  Carpo-
cerite shightly longer than antennular peduncle.  Inferolateral margin of basicerite
projecting as 4 heavy blunt tootl.

Only onc cheliped available in holotype.  Chela 2.2 times as long as broad,
with fingers 0.4 as long as entire chela, Palm of large chela jnllated in lateral view,
constricting on lower margin towards fingers. Palm without grooves, outer face
convex, inner face completely flat; superior margin rounded, inferior margin knife-
edged.  Fingers o7 length of palm, slightly crossecd at ends, opposing faces with 6
pairs of low rounded tecth which intermesh.  Carpus heavy, broader than long:
distally bearing superior transverse constriction or groove and expanding into eollar
around basc of palm. Mecrus 2.2 times as long as hroad, superior margin distally
incised with groove continuing a short distance on adjacent face; distal marging of
lateral and medial laces extended.  Ischium bearing 3 short heavy spines on superior
margin.

Carpal articles of sccond leg ratior 1015051 50 4.

Phird leg with ischium o.4 as long as m('rus proximally hearing strong spine.
Merus 5 times as long as broad, inermous.  Carpus 0.6 as long as merus, dxstall\'
with a single spine on the inferior margin and rounded tooth on superior margin.
Propodus 0.9 length of merus, hearing 5 spinules along inferior margin and 2 proximal
to dactylus. 1)a( tylus snnpl(‘ conic dl 0.3 as long as merus,

Telson 1.7 times as long as broad at its anterior end. Tnner spine of postero-
lateral spines about 2.0 times as long as outer spine, outer spine the same size as those
on dorsal surface.

Discussion: In the two paratypes from Hervon Tsland collected by Miss Booth
in 1ghg there are two loose chelae —one exactly like the one which was zlltzx('lu'd to
the holotvpe (fig. 17¢) and one like we have figured ifig. 17¢:. This type of chela
was also found attached to the 25 mm specimen collected l)\ Mel Ward.  This is
not cnough evidence to prove that fig. 17¢ is the typical [emale chela and that lig. 15¢
represents the male chela, but it suggests the possibility that there is sexual dimorphism
in the chelac.

This species conforms well on almost all pomts o L pheopsis equalis when the
variability of that species is considered. "The onlyv important diflerence 1s the form of
the large chela both in general configuration and in its unique Hattened imner face,
In -1, yaldwyni the lirst carpal article of the second leg is 9 rimes the second, while in
Al equalis 1t is never more than 2.3 dmes.  However, this character is so variable we
do not atlach much importance to this difference. This species is also larger with
25 n in length in the type as opposed to 16 mm, the largest .1 equalis in our ¢ ollection,
The two specimens from Cookiown were \nlh()m ehelae and ave therefore doubtlul,

"T'his species is named in honour of Dy John Yaldwyn, not only for the collection
of the holotype, but also for the help and encouragement he has given 1o this study,

w/(mua/ noles : J.C. Yaldwyn made the Hllowing colour notes on this species
in the field: “Body, hard, compact with § hroad transverse bands of bright red.
One across cach antennular appendage, one across distal end ol palm, one down
‘zn‘apa('(‘ medially, across cach l(’q, and onc across tail”.  Miss Booth's ficld notes
read, “red stripe, one per segment™.  All of the specimens were taken from broken-up
coral heads from shallow water.,
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Genus BETAEUS
Betacus Stimpson, 1861, Proc. Acad. Nat. Sci. Philad. 18601 31,
Type species: Betaeus australis Stimpson.

Definttion: Rostral tront without rostrum o any teeth, rounded or depressed
o varying degrees medially. Eves completely covered by carapace. Pteryvgostonial
angle rounded.

Stylocerite longer than tirst antennular article,

Chela rounded, showing shght asymmetry, carricd I an inverted position
with propodal finger uppermost.  Chelipeds carried extended.  Fingers often with
heavy molar processes; often with simple arrangement of meshing teeth. Dentition
various.

Sccond leg with carpus of 5 sccondary articles.

Dactylus of third leg simple or blunguiculate.  Merus usually with movable
spinules proximally on outer face.

Pleura of sixth abdominal scgment articulated.  Males bearing  appendix
masculing.  "Telson with anal tubercles; posterior margin rounded.

Betaeus australis Stimpson
Fig. 18

Betaeus australis Stimpson, 1861, Proc. Acad. Nat. Sci. Philad., 1860: 31 [Port Jackson,
N.S.W [, Haswell, 1882, Cat. Australian Stalk and Sessile Eyed Crust: 1g2
[translation o Stimpson’s description].  Hale, 1927, Crust. S. Australia,
pt 1 48

Neolype: 21 mm non-ovigerous female from Long Recef, Collaroy, N.S.W.
Collected from intertidal rock platform by J. C. Yaldwyn, 20/4/62 (AM P.18008).

dditional specomens : 2 specimens from AM 615 1, AM 284 1, AM 344: 3,
AM g1g5 1, AM ge7: 10 AM Pogogs: o2, AM Pooss; 1, AM Pgson; 04, AM
P.6505; 9, AM P.bgro; 15, AM Pogrr; 1, AM Po7i6Gs; 10 AM Pagobg; 1, AN
P.rog8r; 4, AM Poriyar; 1, AM Porgsg8; 1, AM Pogyyy.

Diagnosis :  Anterodorsal margin of carapace extended and convex, with
neither rostrum nor notch;  cyes completely covered dorsally and laterally.  First
and sccond antennular arvticle subequal i length; second acticle 1.6 times as long as
hroad; third antennular article 0.6 as long as sccond.  Stylocerite slender, of uniform
taper, reaching to middle of third anteunular article.  Squamous portion of scaphoc-
crite reaching past end of antennular peduncle. Lateral spine a little longer than
squamous portion and sceparated from it by a deep incision.  Carpocerite a hite
longer than scaphocerite. Lateral spine ol basicerite strong and acute. Prery-
gostomial angle rounded.

Chelac almost symmetrical, slightly compressed without sexual dimorphism,
carried extended with dactvlus in inferior position.  One chela 3.8 the other 3.4
tmes as long as broad: lingers a little shorter than palm; inner surlace of palm hears
a small rounded tooth flanking the articulation of dactylus.  Lower margin of palm
bearing fine hairs forming a “brush”. Large chela with cutting surface of both
fingers bearing small rounded teeth almost the full length.  Small chela (fig. 18¢)
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Figure 18.—Betaeus austraiis Stimpson.  a, b, anterior region of ncotype, dorsal and lateral view;

¢, large chela, inner face; d, merus and carpus of large chela, inner face; ¢, small chela, inner face;

f, merus and carpus small chela, inner face; g, fingers of 27 mm male; h, fingers of 24 mm male;
i, fingers of 25 mm female (g, b, i, from AM P.6g10); j, second leg; k, third leg; 1, telson.
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with cutting margin of fixed finger bearing 10 small rounded teeth, opposing margin
on dactyl not dentate. Tips of fingers of both chelac crossing.  Carpus cup-shaped,
0.2 as long as chela, distal margin flared and cncompassing base of chela.  Distal
margin bearing 2 strong rounded projections proximal to lateral sides of chela:
between these 2 projections lics a smaller rounded projection.  Merus 2.5 times as
long as broad, inner face slightly papillose, inferointernal margin strongly papillosc,
appearing roundly serratc in profile. Inferior face bearing a triangular flattened
portion on distal scction which accommodates carpus when cheliped is f{lexed.
Ischium unarmed and smooth.

Carpal articles of second legs with ratio: 10:3:3:3: 5.

Third leg with spine on Jateral face of ischium. Merus imes as long as
T'hird leg with spine on Jateral £ { 1scl M 5t 1s long
broad and bearing spine proximally on its lateral surface.  Carpus half as long as
5 ¢
merus; superodistal margin produced into rounded tooth, inferodistal corner bearing
small movable spine. Propodus slender, 0.8 as long as merus and bearing at lcast
6 movable spines on inferior margin, with fine sctac adjacent to most spines.  Superior
margin also bearing several strong sctac.

Pleura of sixth abdominal scgment articulated.

Telson of usual form for family, 9.7 times as long as posterior margin is wide;
anterior breadth 1.6 times as wide as tip; posterior margin strongly convex, postero-
lateral spinules not rcaching level of distal margin.

Discussion: Nonc of Stimpson’s original typc material is available (sce
Alpheopsis z‘ns/)mosus, p- 339) and it is dumrable to cstablish neotypes for his species.
Stimpson’s specimen came from Port Jackson and was 25 mm in length,  Our
specimen is smaller (21 mm), but we chose it because it was the best complete specimen
we had from close to where Stimpson’s specimen was collected.

In the neotype the antennules were defllected downward, thus in the drawings
the scaphocerite and carpocerite appear a little longer than in the majority of specimens
where the antennular peduncle is extended, making the scaphocerite and carpocerite
more nearly the length of the peduncle.  The stylocerite varied in Iength from the
end ol the sccond antennular article to the middle of the third article.  In our 40
specimens the greatest amount of variation occurred in the dentition of the fingers of
the chelae. \\’(‘ have figured 3 of the most common types (figs 18g, h, 1), but
occasionally we found a Sp(vC\mcn in which both chelac were almost devoid of teeth.
In the genus Athanas only the older and larger specimens bear the heavy irregular
teeth, but in B. australis the development of the teeth could not be correlated with
cither sizc or sex.  The roughness of the inner side of the meri of the chelipeds appeared
to be inllucnced by age as thc inner face of the large specimens were more strongly
papillose than in {he small specimens. I very ](1!0(‘ specimens the surface of the
carpus was also rough.

Biological notes: This species is found intertidally under rocks.  Our largest
specimen was 85 mm long.

Stimpson states his specitnen was green and Ilale (1927:48) states: “Upper
surface rich purplish-hrown; sicdes and tips of uropods white”. J. i Yaldwyn, who
collected the n(,‘otyp(t, supplicd the following colour notes for it: ““Dorsally purplish,
laterally much lighter;  transparent arcas along back dorsally on cach segnent |
hand reddish pmplg contrasting with the dark pul])](‘ of the body; br anchial Tegion
of carapace and lateral arca of first few abdominal scgments, as well as walking leas,
virtually colourless.  Purple colour duc to dense mat of small, simple, 5[(”&1(, red
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chromatophores witht the whole area of red chromatophores surrounded Dy o mass of
granular blae chromatophores extending a little hevond the ved mat in places:
anterodorsal part of the carapace Is green with a mat of granular green chromatophores
isiilar i every way o the granular blue excepr lor colour: on the dorsal half ol dic
carapace; the eyves ave black and clearly visible ander the carapace hoods as the
hoods are extending (o Gie Tront of the carapace hetween the eyves. L am convineed
that the red chromatophores are simple and not compounded with the Dlue. "The
white edge of the wropods which Hale (1g27; mentions {or this species is presummiably
the white setal fringe and not the appendage itself. This white fringe is quite obvious
and shows no sign of colowr™,

Australian distribution : Our specimens, like Stimpson’s, came mostly frony the
Sydney arca.  They were collected as far north as Yamba, NSSW. One specimen
was collected ofl Victoria, and Hale (1927: 48) reports 1t from South Australia. 'The
species is apparently limited to south and southeastern Austrahia.

Genus RACILIUS
Ractlius Paulson, 1875, Invest. Red Sca Crust., 1: 107,
Type species : Racilius compressus Paulson,

Definition: “'The body is unusually compressed, in the form of a sheet {of
cardboard| and has sharp edges on the abdominal scginents; there s a crest en the
cephalothorax which continues in a short rostrum.  The eyes are covered by the
spinous cephalothorax.  The antennules have two flagella.  Appendages, similar to
those of Alphevides, arc present at the basc of the perciopods.  The first pair of legs
are the same length and cqually strong and have giant chelac; their dactyli move in
the vertical planc.  The carpopodite of the second pair of legs is made up of five
juints,  The mandibles ave like those of Aipheus. The anterior joint of the last
maxilliped s not as short as that of Alpheus.  "T'he uropod is quite different from tha
of Upheus and  Alpleoides. This genus is closely related to the geneva Aipheus,
Mphevides, Arele and Betacus, lorming a homogenous group with the subfamily of the
Aipheinae with them.” | Translated from the Russian by I, D. Por, 1961.]

To this deseription we should add that the pleura of the sixth abdominal segment
arc not articulated. and that in the type and only species the outer uropod bears &
strong movable spine and on the inner uropod olten a strong triangular projection.

We agree with both Paulson and Couwticre {18gG: 397) that this genus is near
to Alpheus and was probably devived from it. T'he second leg bears five articles as is
true of all Adlpheus; the chela, though extremely compressed, has the general
appearance and bears a plunger so typical of that genus.

Racilius compressus Paulson
IFig. 14

Racilius compressus Paudson, 1875, Recher. Crust. NMer Rouge, 107, plo14, fg, 2.
Couticre, 18099, Les Alpheidace, 87, fig. 460 243, fig. 290 [deseription and
figures alter Paulson].  Balss, 1927, T'rans. Zool. Soc. Load., 22 (2): 226,
Barnard, 1955, Ann. Mag. Nat. Hist. X1, 10 1118} 792, Banner & Banner,
19b6Gh, Siam Soc. Mono. No. 9: 130, fig. 62, Bruce, 1972, Crustaccana
22 (1)1 g1, 2. ' ‘
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Figure 19, Racilins compressus Paulson.  a, anterior region of 15 mm female from AN g27. dorsal
view: b large cheliped: oo small ehieliped: d. thivd legs el dactylus of third leg: £ tclson: o,
telson of 11 mm male from AM g27: h, fateral view ot anterior region of 14 mm femaie
AM 337; i, lateral view ol anterior region o 1o mm male from AM 497,

fromny
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Specimens examined : 2 specimens from AM 327; 3, AM 337.

Diagnosis : Yntire hody and chiclac with strong lateral compression.  baves
covered by carapace, but without inflated orbital hoods; with anterior orbital teeth.
Rostrum broadly triangular, reaching to middle of sccond antennular article.  Dorsal
carina of carapace high and knife-like, extending from rostrum to posterior end of
carapace; with variable notches.  Stylocerite as long as lirst antcnnular article,
Antennudar articles short and thick.  Scaphocerite reaching beyond end of second
antennular article.  Chelae similar in size;, almost 1.6 times as long as broad, but
on “large” chela, dactylus rounded and less than hall as long as palm, while on
“small” chela dactylus is curved and acute, equal to length of palm.  Carpus expanded
distally,  Merus wriangular 1n section, slender unarmed.

Carpal articles of second leg with ratio: 10:2:2:1: ..

Merus of third leg inermous, 2.6 times as long as broad. Propodus bearing
distally on inferior margin one spine and a few setae, bearing proximally occasional
patches of setac.  Dactylus simple, broad at its proximal end, tapering abruptly (o
acute tip; Up so curved that it Hes at a right angle to the propodus.

Telson strongly tapering, 6 times as long as posterior margin is broad. No
movable spinules on upper surface.  Posterior margin of proximal portion of outer
uropod forms a flap bearing strong teeth with a Jarge movable spine inserted between
the two teeth. Distally outer uropod bears usual transverse articulation. Inner
uropod with lateral margin projected into a triangular tooth of variable size, at tmes
very small (lig. 19).

Discussion: 'The notch in the dorsal carina near the level of the eves showed
the usual variation in shape (1gh, 15 see also Banner & Banner, 1966b: 1b2).  "LThe
variation in the lateral tooth on the inner uropod is described above (fig. 10f, ¢ .
About 25 specimens from a large collection of R. compressus from the Philippines
exhibited the same variations,

Biological noles: All of our specimens were symbiotic on living coral ol the
genus Galaxia; all Australian specimens came {vomn G eesienlatus. We will report
from the Philippines that it occurs in those specics of Galavia with closely-sct polyvps,
occasionally i those with moderately-set polyps, and never in species with Large,
widcly-set polyps.  'The lateral corpression of the body and chelac allow the species
to move about in the narrow spaces hetween the corallites, "The body is transparett
with a close scattering of minute red chromatophores. The eyes are blue-black and
the female Tears green egus. (Colour notes supplicd by J. G Yaldwyn.) This
spectes 1s usually small, but we had ene specimen that was 15 mm.

slustralian disiribution: Our 5 specimens were eollected on the reef flav on One
I'ree I, 1o the Capricorn Group.

General distribuiion: South and Last Africa, Red Sca, Suez Canal, Singapore,
Thailand, and the Philippines (the last to he reported on in a future paper-.
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APPENDIX
Locality Lists for the Alpheid Collection

In the listing given below are the localities and, at times, ccological notes for
all specimens of all genera of the alpheids {rom Australia presently at hand. This,
then, is the master listing for all three portions of the paper to be published. 1t
additional specimens are obtained before the publication of the second and third
parts of the paper, those listings will be added to Part 9. In an effort to keep the
listing as short as possible, we have at times summarized the information on the labels
of the specimens or referred back to an carlier listing.

The specimens came to us with a variety of designations, sometimes with
muscum catalogue numbers, either numerals alone or alphamerics, at other times
without any coded reference.  To shorten locality lists under the various species,
and to facilitate the use of this master listing, we have prefaced cach separate collection
from an institution or an individual with a two to three letter code which is followed
cither by the official catalogne numbers or, where these were lacking, by numbers
that we have assigned for this study. Tt may be presumed that if the institutions
assign new catalogue numbers to the specimens that we have numbered, they will
keep a cross-reference file.

In the listing below, the collections are arvanged alphabetically by code desig-
nations.  The codes are assigned as follows:

AC Aquinas College.
AH Allan Hancock Foundation.
AN The Australian Museum, our assigned numbers.

AM E. The Australian Muscum, F.LS. Endeavour Register numbers,
AM G, The Australian Museum, General Invertebrate Register numbers.
AM P, The Australian Museum, Crustacea Register numbers.

BAU Banner, Australian collection.
S C. R. Smalley.

1B John Boase.

JG James Cook University.

MM Macleay Muscum.,
QM Quecensland Museum,

O\ Queen Victoria Museum.

RG R.U. Gooding.

SN South Australian Muscum, our assigned numbers.
sSMC South Australian Muscum.

M Tasmanian Museum and Art Gallery,

v University of Queensland.

Us United States National Museum.

VAL National Muscum of Victoria.

WM Western Australian Muscum.

All specimens on loan will be returned to their institutions; we have indicated the repository
ol collections made by individuals.
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COLLECTIONS FROM AQUINAS COLLEGE, MANNING

These collections, lent by the College, were made by students during yearly expeditions o
“he Houtman Abrothos Islands oll the coast o Western Austealia, Their field numbers we have
prefaced with “ACT. These collections will be donated to the Western Australian Muscuun,

AC C-1. 1 mic Ny oof Jubilee I 19 fins. 471766, Collected by scallop trawl, Tound in small
cavities in coral and sponges. Colll AL James and G Davemport.

AG Go2de Froo small island So ol Gun Lo g o 5/¢/6g. FProm living coral. Colll N Joames
and G Davemport.

ACC 2g0 5 mic Nool Rae L, in Faster Group. Colleeted Dy sealfop trawl i 2o foss Hor/6in
Sandy bottom,  Coll. AL James and G. Davemport.

AG G-n0, 540 Eoside of Jabilee 1o 4 T 5707680 Oncand in coral vocks on bhotiom, Colll .\
James and G Davemport.

NG Ceg0. S end of Pelsart T 8/1/68. On and in coral vocks on bottom, Colll N, James and
G Davenport.,

AC S0 10 NLof Suomi Ly in Baster Group. g ¢ [ 238700 Living on crinoid. Coll. G
Murphy.

AG S0 20 3 mie NWLof Basile 1.0 19 fiuse 25/8/50. Dredged with scallop wawl,  From hiving
sponge.  Goll. Go Muarphy.

AC S 30 g mi. Nool Gun L. 19 fms. 27/8/70. Coll. G Murphy.

AC S, e mic Noof Gun 1., Pelsart Group. 19 fms. - 8f27/50.

AG S0 50 Noside of Wooded 1., Baster Group.  g-4 (. 27/8/50. Lrom reet arca, living on

crinoid.  Coll. G. Nurphy.

COLLECTIONS FROM THE ALLAN HANCOCK FOUNDATION, LOS ANGELES,
CALIFORNIA

A Aceession number 1968173,

1. Heron 1., Capricorn Group, Qld. Coll. Miss J. Haig, from .leropora cunneata.

[

.osame as . Under rocks on exposed sand flat,
. Same as F=1. 11/6/68. From live Pociflopora damicornis.

.oSame as drr. 11/6/68. Outer recl flat [rom Acropora.

[SIST

Same as df1. 0 Coll. 8. Domm.  From Pocillopora damicornis in 15 {t ol water over edge
of reell

0. Mvyora, Stradbroke 1., Qld. Coll. Miss J. Haig, 27/6/68.  Among oysters and ander
ovster clumps in mud and sand flat.

COLLECTIONS FROM THE AUSTRALIAN MUSEUM, SYDNEY

For collections not yet assigned a muscum catalogie number we have assigned numbers
ovefaced with “ANMT; the B, Gy P oseries prefaced with “AMT are the musenm register desig-
Tations.

AN o Glovelly, near Sydney, NUSOWL 8o . Collt No Colenum, 1965, One sponges,
2. Hervon L, Capricorn Group, Qld. JooS0 Hynd eollection. 27/5/47.
3. Ot Ninety Aile Beacho hetween Cape Jaubert and Wallal, WAL Dreedocd 5 miles
ofl shore in 5 lns. Colll AU Livingstone, Sept. 124,
4. Giller Cay. Swain Reels, Qlde AN 1962 Swain Reels Lixped. Stas 10 Ot igho,
Uinder brach rock.

5.0 Geraldton, WAL Collb AL AL Livingstone, Ocl. 1g2g. Intertidal, nnder vocks,

b, Lord Tlowe L., Tasman Sea, S, end lagoon.  Coll. NMiss J. Booth, 15,62,

7. Noerman River mouth, Gult ol Garpentaria, Qld. Colll Do 10 NMeXlichael and [ €L
Yaldwyn, Dec 163,

d.0 Between Cape Bossutt aned Broome, WA 5 Iims. Clolle AL Livingstone, 11 g.2q,

g Cape Leveque, WAL Colll interndal, colll AL AL Livingstone, 20/8/2q.

1o, Between North and South Shell fs. Port Davwin, NP g-7 fms. Colll A\
Livingstone, 15{/7/29.  Dredged among dead coral and sponges.

11 Fairlight, Manly, Port Jackson, N.S.W.  Coll. Miss E. Pope, 1/2/64.  Subtidal,

=t
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12, Intertidal rock platform, Minnic Waters near Grafion, N.SAV, Coll. J. L Yaldwyn,

Ieh. 1gb3. '

Trawled ofl Karanmba, Gult of Carpentariac Qe g fmise Golll . CL Yaldwyn and

D. 1 MeMichael on CSIRO prawn survey, Dee. 1963,

g Same as AN 12,

13, Chambers Bay, Van Dicmen Gulf, near Darwing, NCTL Taken from pearl shell growih
by Vo Wells ol AL KL “Pasice™ for AL\ Racek, Oct.-Nov., 1950,

1. Same as AN e /806,

17. Myora. Stradbroke .o Noveton Bav, QUL Jo S0 Flvnd ecollection, 8ia/46. From
Aevopora sp.

16, Thorsday T Porees S, Q.

1g. Tale Head, Port Darwin, NUU o Colll AL AL Livingstone, 2.4/6/2g. Intertidal under
sLanes,

20,0 Cape Leveque, WAL Colll A0 AL Bivingstone, 1G24,

210 Same as AN o,

22, Gantheaonme  Pointy Broomwe, WAL Colll N0 AC Tavingstone,  5/872qg. Colleeted

intertidally on veelwnder stenes, Commensal on wrchin Weliocidaris bibereuluta.

Morcton Bay. OIde Nanerican Fisheries Assoc.

Lovd Howe [ Tasman Sca. Collo NMiss J. Booth, 27/2/63.  Commensal on urchin

Heliocidaris tuberenlata.

20, Nary River Headse Sandy Soe QL 2 fose o S Hvnd eollections 6:6/46. Con-

wensal withe an Alevonarian,

Minaie Warers, near Graltond NoSOWL Colll Jo Gl Yaldwyns g7 /690 0 Prow iuterdidal

rock platiorm.

o Bountiful T Gall of Corpentariae Qld Clolll |0 G Naldwyn, go/11/65,
i Hevon Lo Qe Colll T RY THhamas, Cien coni.
no Bior River Fleads, soof Buoedaberes Odde oS0 Hhvnd collection, 506716,

e
v, Shelly Beach, Yambo, Clavence Rover moeth, NS Collo N0 Caneron o
nncder stones helow fow tde vk,
v Ship Fooeh s Page oaoielt Podnn Pove Flaekine, NOSOAW Colll Dy Wilson and parey,
RIREL TSI
e coivanee Bochuel Bove Broone WA Vo0 s Coll N N o
Pathotbanuadon sidocs ool battom. Hooasmeh s the g o bannion,

1

preveists i the Jircratures bo the il tidee oeclt i compased

Houdoe sby ol e

Ko toctin s LPoeelithor. s have clevted oo retain e collector™s e b we do
not ttadicize 10 as we would aoproper seneric nanee |

34 Same as AN g

35.  Bobtrince Rochuek Bave Broome, WD g Gose ol by diver Tor A0 N Bivinestone,
158520,

36, Sandgates Mareton Bay, Qldo - Jo S, Hynd cotlection, 277740,

370 Same as AM 270 Feboo1g6s.

38, Same as AN g6. /{40,

g. O Roebuck Bay. Broome, WAL 5 g [ms. Colll A AL Livingstone, 1924,

0. Same as AM g,

1. Long Reef, Collaroy, N.S.W.  Coll. J. G Yaldwyn, 21/4/65. From inicrtidal reel

pools.

$2. Same as AM 13,

13- Gillew Cay, Swain Reels, Qld. Coll. by AM 1962 Swain Reels Exped. Sta. 10 Oct.
1962, From broken coral from reef at.

$4 Same as AM g0,

45. Name as AN 8.

46, Long Reell Collaroy, NoSOW. - Colll Miss B Pope, 12/3/64. From intertidal pladform,

47. Sane as AM o,

8. Gantheaume Point, Broome. W.AL Coll. AL AL Livingstone, Sept. 1g92g. - Commensal

with comatulid Comanthus angulata, intertidal.

Bottle and Glass Rocks, Port Jackson. N.SAW. - Coll. Miss B. Campbell, 187161,

Same as AM g4,

Manly. near Sydoey, NUS.WL - Colll AL T Basset-Hull

Same as AM 44,

Same as AM 43, under beach rock.

33

5.4, Same as AN 48,

35 O Broome Jetty, WAL 4 fins. Coll. Ao AL Livingstone, 16/8/29.  Commensal on
crinoids.

6. Scarborough, Morcton Bay, Qld. 2 (s, J. S. Hynd collection, 5/7/46.  From weed.

7. Same as AM 292,
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Heron 1., Capricorn Group. Qld.

Lord Howe 1., Tasman Sea.  Coll. Miss J. Booth, 18/gf62.
Samc as AM a7,

Same as AM g1,

Same as AM 27,

Same as AN 10, 2/7/2q9.

West Cay, Diamond Islets, Coral Sea, Qld.  Coll. J. C. Yaldwyn and D. F. McMichaet,
2g/10/65.  From intertidal pools in heach rock.

South end lagoon, Lord Howe I, Tasman Sca.  Specimens from dead coral.
Thursday 1., Torres Str.. Qld. - Coll, M. Ward,

Same as AN 15,

Heron L. Capricorn Group, Qld. Coll. Outward Bound School Party, Dec. 196o.
From coral recll

Same as AM 27,

Scarborovgh, Morcton Bay, Qld.  J. S, Hynd collection, 1g/5/46.  Trawled below
low water mark.

Wistarl Reel, Capricorn Group, Qld. J. S. Hynd collection, 2/6/47.

Heron 1o, Capricorn Group, Qld.  Coll. Miss ). Booth, 2/7/63.

Same as AM by 7/11/64.  From coral head washings.

Sellicks Beach. St Vincent Gull, S.AL 10 fu below tide level] sargassum zone, 2513744,
Long Reel, Collaroy, N.SAW. Coll. Miss J. O. Campbell. 12/1/64.  Under rocks.
Long Reef, Collaroy, N.S.W. - Coll. Miss L. Pope, 22/1a{57.  Intertdal rock platform.
Ned's Beach, Lord Howe 1., Tasman Seca. Coll. L. Pope, July 1959, Intertidal,
among boulders,

Myora, Stradbroke |, Norcton Bay, Qld. J. S, Hynd collection, 27/10/46.  From
coral.

Heron I Capricorn Group, Qld. Coll. Miss 1. Bennett, 18/8/61.

Monkey 1., Ross Creek, "Townsville, Qld. Goll, Wo MceNace, g/2/62.

Elliot Heads, S, of Bundaberge QA Jo S0 Hynd calleetion, 3/6/46.

Same as ANM 74,

Hopetoun, near Albany, WAL Interddal. CSIRO. Fisheries, 1947,

Same as AM j0.

Scamander, Tasmania. W.o AL Haswell colleetion.

Hevon L, Capricorn Group. Qld. Coll. H. Cogger, 1956, From coral veel,

Same as ANT 74,

Thomas Cav, Swain Reels, Qld. Coll. L. R, FPhomas, Nov. 1960, From coral on
rech

O Gillet Cay, Swain Reelse Qld. Dredged in 20 fos. AN 1gb2 Swain Reefs
Exped. Stac o, Oct. 162,

Townsvilie, QLA Colll Wo MeNac, March 1962, From mangrove swamp.

Lord Howe L Tastan Sea. Colll Niss ] Boath, Sept. 1gbz.

Fady Ethot Lo QYo Colll NMrs C. Wright, 1964,

Barron River, Cairns, Qldo Coll Bo Camphelll 6/11/64, Downstream from road
bridge.  Salinity at Jow waier was ¢. go/oo. 4 1t helow swrlace of river bank at water
tables within mieshwork of interconneciing Sesarna craby burrows and charmbers.
Pearl Shoals, off Broome, WAL Colll Av AL Livingstone, r/ofzg. On dise of erinoud
Comanthus sp.

Kenn Reelt Coral Sea, Qld. Colll DT MeMichacel, 2/10/60.

I'mdeavour River, Cooktown, (}ld.

Moonta Bav, Speneers Gully S.AL Golll KL Sheard,

Naramba, Gull of Garpentariac Qld. Prawled in dess than g Ims. Colll Do 4
MeMichael and | Co Yaldwyn. Deel 1964 daring CSTRO prawn survey.  Commensal
on eow udder™ sponge.

Same as AN 87,

Hevow [, Capricorn Group. Qld.

Same as AM 104.

Same as AM 44.

Same as AM 44.

Same as AM rog4.

North Tast Cay, Herald Group, Qld.  Coll. J. €. Yaldwyn, g/11/63. From coral
washings.

Tyroom Roads, Sandy Str.,, Qld. 10 fms. J. S. Ilynd collection, 6;6/46. From
alcyonarian.

South Bank, Pancake Channel, Port Curtis, Qld. J. S. Hynd collection, 25/8/46.
Under living coral, on dead coral.
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Scal Rocks, Port Curtis, Qld.  J. 8. Hynd collection, 28/8/46.

Gull of Carpentaria, 177 24.7” S., 140 " 41.7" E., CSIRO Prawn Survey. Sta. 19, 5 fins,
2/8]64.

Sandgate, Morcton Bay, Qld.  J. S. Hynd collection. 25/6/44.

Norfolk 1., Tasman Sca.  Coll. Mrs L. March, Oct. 1960.

Shark Bay, W.A.  Collected by CSIRO Fisheries, 29/9/48.  Trawled {rom sponges.
Scarborough, Morcton Bay, Qld.  J. S. Hynd collection, 3/9/45. From weed flat.
Shoals light buoy, ofl Cape Morcton, Qld. 11 fms. Coll. J. S, Hynd on S.S. Capr
Lecuwin.

The Brook, Lord Howe 1., Tasman Sca.  Coll. Miss ]. Booth, 3/6/62.

Same as AM 43.

Albany Passage arca, Torres Str., Qld. Coll. M. Ward, Sept. 1928.

Two Fold Bay, Lden, N.S.W. W, AL Haswell colleation.

Same as AM rogq.

West Side, Fort Hill Point; Darwin, NV, Colll AU AL Livingstone, 1929, Intertidal.
Same as AM 102,

Elliot Heads, S. of Bundaberg, Qld.  J. S, Hynd collection, 3/6/46.  Under stones.
Proulee Beach, 1/2 miles [rom footbridge, South Coast, N.S.W. o Coll. Ro LI Barwick,
14/5/62.

Cape Leveque, WAL Colll AL AL Livingstone, 19/8/28. Intertidal,

Same as AM 27,

Off Mary River, North Head, Sandy Str., QId. J. 5. Hynd collection, 6/6/46.  From
sandy mud tat.

Same as AM 27, Febl 1g65.

Woody Head. Clarence River mouth, N.SOW. o Colle AL AL and M. Cameron, 28,65,
[ntertidal.,

Same as AN 76, 27/4/46. From outer sandbank.

Same as AM o).

Lord Fowe L, Tasman Sca. Coll. Miss J. Booth, Nov. 1962, Found in coral south
cnd ol lagoon,

Same us AN o2,

Same as AN o0 gf7i2a.

Same as AN b

Eotranee 1o Rochuck Bay, Broome, WAL o s Coll by diver for AL Livingstone,
15{2g.

Same as AR ros )y,

Same as AN 50,

Lady Ellior L off Bandaberg, OLd, Colll Mes T Wight, 1a6,

Hook Reefl Gread Barrier Reelt BLol Whitsunday Passase, Olds Colll A Melvedl,
July rgbe.

Reef Point, Scarborough, Morcion Bav, Qld. Colll 1080 Yvnd, o7/q/47. berddad
rock |)4)()1\‘4

Same as AN 1ol

Same as AN 1.

Same as AN 1o,

Angourics mouth of Clarence River, NUSSWo Prawled in 18 fins. Proesc v\
Camerot. Sept. 1963,

Albatross Bay, near Weipa, Guilt of Cavpentaria, Qld. Dredged. Colls 10 1ol
1962 69,
Same as AN 27
Sanee as AN 20,
Sane as AN 27,
Povg Guesise €300 J0 S0 by collestion, Megust ragré
Sogae as AN o2
AT
vt SETTE
K 4

i HE

Voo Ohrceky o conth of Boes 1 i il Lt R '
barch b
Catlietr € Swih so Ol Predand Bony o e ol G0 Yaldwyn with

Australian Musetm rghz Swain Reels Exped. Stas .

Jacob’s Well, 80 end Morcton Bay, Obde J. S0 Hynd collection, 1oi5/42.
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AN 1650 Same as AN g eoln
167, Pancake Channell Bustard Head, Pore Covias, QLde o joS0 Hiynd enliccnon, 2578 6.
Intertidal ponls.
165, Green Lol Cadrns, Olde Jo SO Hivnd cellection, na/ 70460,
1649, Simne as ANT o2,
o0 Name as AN g
e West Cave Didmond Islerss Cornl Sean Odde Colly )0l Yaldwyn aud DN eNchan
Ot 1y,
2. Alouth: of Nerman River, Gall of Carpentavia. OQbde o Celll Do NeNielaed
JoCo Yaldweno rbhreiGas From hurress incintertidal oad flas,
oo Same as AND oz
fo Same as AN gL vgiro/6a,
oo Manly, Maorcton Bayv. Old. oS0 Hivied eollection, 27160 Prom weed,
2o O Cape Narquar, hetween North Wese Cape and Shaok Bave WA CSTRe
Fisher esor2i 1) ;fi.
159, Scarborongh, Moveton Bay. Qlde oS0 Ty colleetion, 17705,

7

1800 Gull of Carpeniaria, 17 6,77 S50 tp0 go.07 Eo CGSIRO Prawn Surveyv, Stas B,
G s, wyigiog.

e, N ap Rainbow Chanoel o Nyvora Lights Steadbreke T Noreton Bay, Qb

Diredged in coarse sand, G 8 hinse Colll Wo Stephenson, 1271001,

1o, Same as AN o2, Sta. 57,

1. Townsville, OQRL WO A Hlaswell collection,

8o, Same as AN 2.

186, Heron Lo Capricorn Groape Qlds Coval vecle Colls Qunward Bonund School Payts,
Lee. 1gbo.

187, Same as AN g 8fia/ g6,

160, Samce as ANM o2,

165G, Same ax AN 27,

190, Entrance Pointe Broome, WAL Coll AL AL Livingstone. tg2g. From imterticad

region cn oracky reel shore,

11, Same as AN g,

1g2. Same as AN 1o 20/4/60.

193.  Gulf of Carpentarias 17 2001 Seo 1390 539.00 B GSTRO Prawn Survey. St 70
O fns, 2180,

1G4, Southern Gulf ol Carpentaria, Nboool Albert River, Qldo g fiise CSTRO Pravec
Survey,  Colll DT NMeMichael, Deel tabhs.

1g5.  Port Jackson. NJSOW. WO A Flaswell collection.

196, Heron 1. Capricorn Group, southern Barvier Reef, Qld. Colll . AL Bishop, g7/t
From broken coral on reel flat.

197, Same as AN g2,

198, Bountful 1.0 Gulf of Carpentaria, Qbd. Coll. Jo G0 Yaldwyn, Deeo 196y Frac:
intertidal rock platforn

199, Same as ANM 1.

200, Same as AM 4o,

201, Heron Lo, Capricorn Group, Qld. Coll. K. Gillett, Dee. 1g6o. - From reel flar,

202, Barron River. Cairns, N Qo Colll Jo €L Yaldwyn, 2/11/63. From Sesarma cral.
burrows deep within viver bank.  Sarme loc. as AM gb.

203, Eumtrance Point. Broome., WAL Coll. A, A, Livingstone, Aug. 1920, Intertidal
rocky reef shore,

205, South end lagoon, Lord Howe 1., Tasman Sea. From dead coral.

206, Norman River Mouth, Karumba, Gull of Carpentaria, Qld.  Coll. J. €. Yaldwy:,
Dee, 163,

207.  Same as AM 79, 28/9/46.

208.  Same as AM 159, 8/8/2q.

20g.  Lady Elliot 1., off Bundaberg, Qld.  Coll. Mrs €. Wright, 1964.

210, Same as AM 27,

211.  Lord Howe [, Tasman Sca.  Coll. Miss J. Booth, 6/3/64.

212, Long Reef. Collaroy, N.S.W.  Coll. Miss I. Beunett, May 1964, Intertidal, vnd -
rocks.

213, North of Norman River, Gull of Carpentaria, Qld.  Coll. D. F. McMichael and j. €.
Yaldwyn, Dec. 1963, Under intertidal beach rock boulders.

21y, O Cape Moreton, Qld. “Trawled 11 fins. 8.8, Cape Leeuwin, J. 5. Hynd collection.

215.  Same as AM 41, 20/4/62.

216, Same as AM 27, Feb. 1065,

7. Same as AM 216,
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Same as AN e Upper part of tntervtidal vone.

North Fast Cavo Herald Groap, Coral Sea. Colll JoCoYatdwen and DLV Ned et
7ivc6g0 Uinder heach rock.

Shavk Lo Port Jackson, NoSOWL o gf/obl,

Same as AN .

Same as AN 26,

Same as ANE 2y, 2gieibg
Sarme s AN 50,

Ned's Beach, Lord Howe L, Tasman Scas Colll Do Linklater, Naveh gty 1o
tidal under rocks, commensal amone spines on undev side ol Helioeldaris Diberendel .
Same as ANL 150 29 0/60.

Same as AN 168,

Saone s AN 2ol g8,

Jervis Bav. NSV Diredged, 25/1{91.

Fong Reell Collaroy, NOSAV, Clolll Niss 1 Bennett, 25/7/6:0 Intertidal.

Same as AN g

Long 1o Whitsunday Group, OQld. Colll oA MeNeilh July 162,

Sanie as AN 25,

Same as AM 219,

Lord Howe Lo Tasman Scas Colll Miss ] Booth, Narch gz,

O NEary River Heads, Sandy S, Qde Trawleds 2 fmse [0S0 Tiynd collection,
6Gi6) 46,

Fast Point, near Point Darwin, NJF. Coll AV AL Livingstone, 37772, Intertidal.
[evon Lo Capricorn Group, Qfd. Coll. Svdney Univ. Zook Dept., Aug. 1960,
Lntrance Point, Broome, WAL Clolll AU AL Livingstone, Aug. 1924,

Hayvman [ Whitsunday Group, Qld.  Coll. Niss B Campbell, 28/ 10/60,

Black Ned's Bay, Lake Macguarie, NoSAVD CGSTRO Fisheries Suvvey, 237/9/65. Sii
and Jostera.

Same as AM g1,

Same as AM 104,

Same as ANM 7.

i NELCSeal Rocks, Port Cartis, Qldy 7 Bimse 108 THiynd collection, 29746,
Bustard Head, Port Curtis, Qld. J. S, Hynd collection, 28/8/46.  Intertidal rocks.
Same as AM 102,

O Gantheaume Point, Broome, WA Dredged o tse Colll AC AL Livingstone,
Aug. 1924,

Heron L0 Capricorn Group, Qld. Colll Miss 1. Bennett, Aug. 1961,

Thursday [, Torres Str., Qld, Coll. Miss B, Campbell, 167 10/60.

Same as AM 102,

OIF Heron 1, Capricorn Group, Qld. 20 fms. Coll. K. Gillet, 1950.
Scarborough, Morcton Bay, Qld. ). S Hynd collection, 8/12/46.  Under rocks.
Long Recl, Colaroy, N.SW., - Coll, }. CL Yaldwyn, 27/1/64.  Intertidal.

Quail . about g5 mi. W. from Port Darwin, N.'T.  Coll. A, AL Livingstone, 87 26,
Intertidal on coral recf.

Port Jackson, N.S.W.  W. AL Haswell colleetion.

Ofl Gillett Cay, Swain Reels, Southern Barrier Reef, Qld.  Australian Museum 14bu
Exped.  Sta. 6. Dredged from g6-40 tms. Oct. 1962,

Dredged W.side of South Shell 1., Port Darwin, N.T., about 25 yds off shore.  Dredged
5 Ims.  Coll. AL AL Livingstone, 24/7/29.

Sanie as AM 10, 4/7/29.

Same as AM 181,

Same as AM 41,

Trawled Shark Bay, W.A.  CSIRO Fisheries. 21/9/48.  From sponges.

Ned's Beach, Lord Howe 1., Tasman Sca.  Coll. Miss J. Booth, Ocl. 1962.

East Point, Port Darwin, NI Coll. intertidal, 22/6/29.

Long Reef, Collaroy, N.S.W.  Coll. A. Healy, 20/12/64.

Same as AM 41, 27/1/64.

OfF Solitary 1., ncar Wooli, Gralton Area, N.S.W. Coll. G. Biddle, 1964. From
living coral head.

Glacier Point, Port Hacking, N.S.W. 2-3 fms.  Coll. G. Lawler, 20/11/64.  As>o-
ctated with urchin Cenfrosteprhanus rodgersii in excavation in rock.

Watson’s Bay, Port Jackson, N.S.W.  Coll. F. E. Grant.

Same as AM 41, 2/1/64.

Minnie Waters, near Grafton, N.S.W. Intertidal rock platform. Coll. G. Bidd!
and A. Healy, Dec. 1964,
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Dredged off Shark 1., Port Jackson, N.S.W.  W. A. Haswcll collection, 25/9/15.
Cape Don, Darwin, N.T. Coll. Miss L. Pope. 17/10/65.  On reef.

North West 1., Capricorn Group, Qld.  Coll. M. Ward and W. Boardman, July
1929,

Same as AM 275,

SE. corner, Gull of Carpentaria, Qld.  CGSIRO Prawn Survey 1965-65,  Caught on
mud flats ol Norman River at Karumba.

Port Curtis, Qld.  Coll. M. Ward, 1930.

Edge of creck near Sander’s Beach about 20 mi. north of Townsville, Qld. Coll. W,
Macnace, 17/4/62.  Edge ol Riizophora fringe.

Dredged oft Gatcombe Head, Facing 1., Port Curtis, Qid. g-12 s, Coll. M,
Ward, Dee. 1929.

Fannic Bay rocks, Darwin, N.U. Coll. Miss 15, Pope and . Boase. 11/10/65.

Same as AM 275,

Ileron 1., Capricorn Group, Qld.  Coll. M. Ward, 1g26.

Long Recfl, Collaroy. N.S.W. o Coll. J. G Yaldwyn,  Intertidal.

Fast Poing, Darwin, N.T. Coll. Miss B, Pope and J. Boase, 25/10/65.  Intertidal.
Diredged ofl” Peak Point, Cape York, Forres St Qbde -6 fms. Coll. M. Ward,
31{8/28.

SE. corner, Gull of Carpentaria, Qld. CSIRO Prawn Survey Frawl Stn. 555.
1724 Sy o g Beoo2 a2 fins 16/1/64.

Trawled ol Yamba, near Clarence River mouth, N.S.W. o Colll Gu Biddle, May 19065.
Long Reef, Collaroy, N.SW. Colll Miss E. Pope, Oct. 1965,

One Tree I, Capricorn Group, Great Barrier Reef, Qld. Coll, Muscum Party,
25/9/65.  Coral recl sin. Fi. go.

Same as AN 2757,

Darwin Power House sercense Darwin, NUTD O Golll Miss b Pope, wafio)6s.

Cape Dony, NSO Colll Miss B Pope and party, 17/10/65. Under stones and in
creviees.

Sanie as NNT 284,

Same as AN 277,

Dredacd D Eerrecasteans Channel, Tasmania. 5 (ms. Colll Mo Ward, Oct. 1924,
On seallop banks.

SEC corner, Gull of Carpentaria, Qld. Norman River at Karamba,  CSIRO Prawn
Survey, tof264.

Hope Fonear Cooktown, Qld. - Colll Ao Ro MeCuolloch, Aug. tgob.

Same as ADM 275,

Port Curts, OQld. Colll M, Ward, 1950.

Fannic Bay rocks, Darwing NJT. 0 Colll Miss B Pope, Octl rgiin. Intertidal.

North West 1. Capricorn Group, Qfd,  Coll. N Ward, May 1930,

Same as AM =06, 1/of20.

Same as AN go01, 12/10/05.

Muorray Lo Torres Steec QGlde Colll G Tedley and A R MeCulloch, Aug.-Oct. 1407,
Same as AN 2600 July 1924,

Same as AM 286,

Stokes Hill Power Staton screens, Darwin, NS Coll. Miss o Pape, 22/ 10/65.

SEC Gull of Carpentaria, Qld. CSTRO Prawn Survey 196365, Fron sponge,

Rat L. Pore Cuariis, Gladstone, Qldo Colll N Ward and WL Boardman, July 1g2q.
Three Mile Creek betwern Townsville and Cape Pallerenda, QId. Coll, Wo MeNae,
virz2i6es From sand mad mislet in creck,

Michaclnies Cay, Gapricorn Gronp, Great Bavrier Reef, Qld. Poison St Cloll
FobL Falbor and Nuoscum parsy. 56/ 10,65,

S coraers Gull of Cirpentaria, Ol CHIROY Praven Survey traw] Stan Gob,

R LI N SO I AU TU CURNEE TIPS A
Precciresh Ao Voo Neeo Horees Seees €3RI g s e Cloll BT Wand L Sepr,
[FTArES
; i : ; B [ i : ; “ { vesh
[ Yo
" Lo i : v oo feovd hoscng v e,
G,
) Voo ] i PO N e ced e, oo,
S SAE st Freon broken corad Jacoon shatlovs, Drees tgbhn
Same s AN 60 Onoonter veed space. Frong living coral and lishothamnion surlace

about 1o 4 deep.

Same as AN g6,
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Same as AM 316. Among living corals on sandy bottom of lagoon, shallow water,
Nov. 1966.

Same as AM 416.

Same as AM g21.

Same as AM 316.  Lagoon, in Halimeda and mixed weed in “bombies” and piecrust
near southern tip of reel, 1 mile from island.  Coll. M. Cameron and D. J. Griflin,
7110/67.

Same as AM 416,

Same as AM 416, From broken picerust, transect B Nov. ig66.

Same as AM 326, From large head of Galaxea vesiculatus from lagoon.

Same as AM 316, 6 {t F'I' 202, outer southern face of reef, near island from Aeropora
sp. Coll. F. H. Talbot and party, 28/9/67.

Same as AM 328, 10 fi. 29/9/67.

Same as AM 316, Trom living coral.  18/11/66.

Same as AM g18.

Same as AM 316, From algal mat, lagoon shallows.

Same as AM 316, 20 ft. FT 205.  Outer southern (ace of reel, near island.  Coll.
F. H. Talbot and party, 25/49/67.

Same as AM 316, From broken coral piccrust, lagoon near island, transcct B,
Nov. 1966.

Same as AM ggo.

Same as AM 332.

Same as AM 427,

Same as AM g21.

Samc as AM gar1.

Same as AM g24.  Reel crest in Halimeda and mixed weed and ander stones, NW.
face, low tide.  Coll. M. Camecron and D. J. Griflin, 9/10/67.

Same as AM 494.

Same as AN g44.

Same as AM 434.

Long Reel, Collaroy, N.S.W. - Coll. 1. Smith, 16/7/67.  In rock pool.

Darwin, NJT. Coll. B. McCann, 1966,

Minnic Waters, near Graflon, N.S.W.  Coll. G. Biddle carly in 1967 [rom intertidal
rock platform.

Port Hacking, N.S.W.  Coll. G, Lewin, 1966, Taken with bait prawns.

Hunter River between Newceastle Harbour and Raymond ‘Uerrace, N.S.W. - Coll. N
Ruclto and J. C. Yaldwyn, 2/r1/67.  Prawn trawl from mud bottoni,

Same as AN g46.

Wellington Point, Brishane, Qld. Coll. . 1. Reik, 30/8/60.

Same as AM 1oz,

Hunter River, between Neweastle Harbour and Ravmond Terrace, N.SJW. Coll,
N. Rucllo and J. C. Yaldwyn, 2/11/67.

O Doole 1., v Gales Bay, Exmouth Gull;, WAL 12 (0 Colll 1. Monro. 7i9/66.
CSIRO Survey, Sta. 4.

OfT' Ileadland, Quarantine Bay. North Head. Sydney Harbour, N.S.W. o Muscum
party 5{4/67. Shallow water.

Stradbroke 1., Moreton Bay, Qld.  Subtidal, Sept. -Oct. 1968, From yellow erinoid.
Same as AM 27, May 1967,

Carcel Bay, Pittwater, near Sydney, N.SSW. Coll. J. €. Yaldwyn and Al Healy,
26/10/68.

2 mi. ofl'mouth of Yardi River, NE. of Onslow. W. AL 2401, CSIRO Survey., 13/0/66.
Commensal on crinoid.  Coll. 1. Monro.

Botde and Glass Rocks. Syduey Harbour, NuS.W. o Coll Jo €L Yaldwyn and party,
20/11/68,

Ashburton River north of Exmouth Gulf, W.AL Coll. 1. Monro, CSIRO Survey.
Heron L., Capricorn Group, Qld.  Coll. Julie Booth, 1965.

Strand, near Queens Hotel, Fownsvilie, Qld. Coll. D, R. Fielder, Oct. 1966,

Gillett Cay, Swain Reefs. Qld. Austraban Museum Swain Reefs Exped.  20f/10/62.
From crinoid.

Long Reel, Collaray, N.S.W. Coll. J. Holloway, 5/9/67.

Onc Tree 1., Capricorn Group, Qld. 40 ft.  Coll. J. C. Yaldwyn, 28/11/66. From
lemon-yellow comatulid (Sta. ¥1' g7).

East Point, Darwin, N.'T.  Coll. E. Pope, Oct. 165.  Among arms of dark crinoids.
Intertidal rock platform, Long Reof, Collaroy, N.S.W.  Coll. A. Healy, 1/1/68.

Long Reef, Collaroy, N.S.W. Coll. J. C. Yaldwyn and party, 21/11/68. Onreeffla .,

’
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Dredged 2 mic NI of Gillete Cay, Swain Reels, Qldo g8 s, Nostradian Muoseum
Swain Reels Exped. Sin. 6

Same as AN g0,

Same as AN ggn, 9/11/67.

Same as AN 417, Nov., 1gut,

Scarborough, Morcton Bav, Qld. J. S0 Hynd collection, 1579/ 5.

Manly, Morcton Bay, Qld. 050 Hynd collection 71460, From weed,

O Neary River Heads, Sandy See.. Old. ]S fivnd collecuon. 6:6740.

Lard Howe L Tisman Sca. Coll, Niss J. Booth, 252765,

Same as AM gog. July 196z,

Same as AM w70 12/564,

NMoath of Norman River, Gull of Carpentariac QIdo Colll DL F0 NMeNhchacl and )0 CL
Yaldwyn, Dectgty. Intertidal heach boulders,

Sandgates Movceton Bay, Qld. [0S0 Hynd collection, 1g/4; 5.

Powosville, Qlde Prawled in 13 20 hos. Colll 'Fo Niclsons Nove 196,

Same as AM g0 g5- 40 hs, Sta. o,

Same as AN gow,

Sarue as AN a2,

Long Bay, N.S.WO AL R MeCualloch, 28/ 4707,

shark Bave WAL CSTRO Fisheries: 27700480 FPrawled. Gom sponges,

Same as AN g

Same as AN o,

Coral Reel, NMyora, Stradbroke T, NMorveton Bav, Qbde |0 S0 Fhvnd colicenon,

Cape Inseripaon, Divk Harviog L, WO CGSTRO Pisheriess 20480 From sponge,
sountful L Gall of Carpentavias QLo Colll fo Gl Yaklawyn, qoii0.65.0 From
ntertidal rock pfador,

Savine as AN g5

Long Reci, Collarov, NoSOW0 Coll Niss B Caoupbells o 50000 Iniertidal rock
plattorin.

same s AN ol T ot

seal Rocks, Pore Cantis, O 0de s Fivadd collocnons 20 gt doterndbad rock ook
NMorvey Lo Thores S Oyl Gl N W Oed g

Sowc v Grolb of Caorpenaia, Olds CSERGE Peai s Coollo DoV NEeNbiche),
Dhees gt Broon hodes i mseree sponee troncbed o e tlaan 1 o,

Sane as AN s o e

Nenn Reois Coval sean Crade o Cotl D b0 MenNTichael oo b

Curtis Chanuel, ol Buncaberes Olde Dredged vo fiise 30-5740.

Sance as AN 2y

[eron o Capricorn Group, Qhdo Gollo NMus o Peans, Do b,

Sanie as AN 2y,

O Cape Moreton, Qld.. trawled from SIS, Cafe Leceusvine 11 dmse jo S, Hynd
collection, 14/12/46,

Same as AM g5

Same as AM 1og. Commensal on brown aleyonarian,

Same as AM no.

Same as AN 10 20/4/62,

Same as AM 41, 20/4/62.

Cartis Channed, off Bundaberg, Qid. 20 fms. g0/8/40.

Sweers L. Galf ol Carpentaria, Qld. GSIRCO Prawn Survey, Trawled in less than
14 (s Coll, DL FO MeMichael and .o Gl Yaldwyn, Dec. 1404,

Anchorage Spit, Manly, near Brishance, Morcton Bay, Qbd. ] S0 Hynd collection,
27/7146.

S.ool Peel I Morcton Bay. Qld. 96 hns. Coll. WL Stephenson, 177/7/65.
Dredged off Rochuck Bay, Broome, W.AL From erinoid.

Same as AM 54, 2671046,

Gantheaume Point, Broome, WA, Coll. AL AL Livingstone, 8:8/2q. Intertidal, on
reef, under stones.

Dredged Detween two heacons at S, end of Pecl o8 o Colll W Stephenson.
Outer Banks. Myora, Stradbroke 1., Moreton Bay, Qld. ). S50 Hend collection,
28/7/46.

Long Reef, Cellaroy, N.SSW. 5/9/67. Reel pladorm.

Heron 1., Capricorn Group, Qld. Sept. 1960, From coral rveef. commensal on
comatulid.

Orpheus 1. Townsville, Qld. 15-20 ft. - Coll, J. Bloomfield, 27/2/6g.

Curtis Chanoel, ofl Bundaberg, Qld. 20 fms. J. S, Hynd collection. 30/8/46.



AM 459, Barvon River, Cairns, Qld. Ce
bridge salinity at low water ¢,
burrows and chambers, 4 {t hek

AN 6,

AN E. 3147
[#AlL YR
1909-191 .|

r3omic SEL ol Cape (

apricorn,

numbers reler to collections made
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I B Campbell, Octe 1964, Downstream fvonn vooed
gofoo) within network of interconnecting Sesarma ¢t
wosurlace of viver bank at water 1able. Same loc, »
Keppel Bay, Qld.

by the Fisheries Investigation Ship fudearour Detwoon

g s 27/10/10.%

AM K 31590 r2 i NNEL of Bowen, Qlde 125 s 278/ 10,
g1bo. O luinr Inskip. Great Sandy S Qlde 10 lms. 27/5/ 0.
srgo. e rpi NWo ol Pine Peak Perey Isles Qlde 2y 26 finse 2510710,
O 18 n|| S, by Woof Lady Elliov 1o QId. o8 fmse g1,
£405.  Speneers Gully SO 16 fse Belore rgi,
44097. Same locality. 20 Imse 113,
14099, Same locaditye 56 Tise - Before g1,
thoa. Cape Marsden, Kangaroo TS N g0y,
5079, 1o mas Noof Circular Head, Tasmania. Before 11 .
G274, o mi W.ool Kingstone, SUAL
6607, 20 i NNEL of Donble 1o Poing, Qlds g0 Tms. 2g7b7 10,
AM G 61y Pore Phillip. Victoria, Presc )0 B Wilson. 1892,
1780, Houchton L. Howick Group. Qld. Presc D De La Gardeo 180,
210, Thetis Sine o 1g, ofl Norah Head, NUSAWL 5 g2 s eg/egh,
3205, Green Toonear Cairns, Qlde Colll €L Thedley
o1, Calloundra Beach, Qldo Presc T 1L Kesteven, 1G02,
1249, Launceston, Tasmania, Exchanged 1o,
7020 Mossman’s Bav, Port Jackson, NUSAVL helore 1goy. Colll NMs Fo B Grany,
G139, NManlv. near Svdney, NoSSWL hefore 1qgoy. Colls Bassett-Hall, Jr.
ANL P 8360 Traser 10 QWL Rees 1908, (‘nl] Nirton.
808, NHller's Point. Porc Jackson. N.SAV. helore 1908, Coll, AL RO NMeCGulloch.
1162 90 Lovd Howe [ Pasman Sea l\u. tgod, Colll Nrs Nichals,
8 Wason's Bave Port Jackson, NUSOWL Reed 19gof,
gt Port Jacksons NUSAYLD 18092,
bt Same as igsb. hefore 108,
152 00 Same as 1yl
1692 5.0 Upper reaches Sydney Tarboure NUSAVC June 1610 Coll Niss I Benuet
prawn irawl
16.40. Lovd Howe Ly ety Expedition, Narch April 180
1605, Shell Beach, Balmoral, Port Jackson, NUSAVL 7o, Colll T Wihitelegue,
tobh.  Port Cartis, near Gatcombe Heado Qlde 6 fise o Presc AL NMeCulioch, Jan, oo
2000 7. Rav Lo Port Curtis, Qe Presc A R MeCulloch. 1ga6.
2021 20 Ryder Parramatia River, near Sydneye NoSAWC Press Fry and Kinghor, 1o
2055, Port Phitlip, Vietoria, Presc AL R \]((u[ln(h 1400,
2140, Shavk T, Port Jackson, l\'..\ﬂ\\. Presc AL R MeCGolloch, 1gog.
2352, Rose Bay, Port Jackson, NSV Pres, ‘\. R. McCualloch, 1gon.
22168, Mud L, Morcton Bav, NUSAWVL Prosc AR MeCualioch. 1go0.
2200, Lord Howe L. Tasman Seac Presc AL R MeCualloch, 1gog.
2280, Dunk Lonear Tallve Qlde Press 1o )L Bantield, rqog.
232, 1o mi. No ol Circular Head! Tasmama, Prese Comm Fish Bureau, 1gog,
2! 7. 49, South Austvalia, Lxch, Baker, 1goq.
27 . Masthead 1o Qe Rees1gis, Colls DB Fry,
2 Albany District. WAL Recs rgrn. Collo AL A\l)jnm\n-n.
9 Western Port Victoria. Pres. Jo Gabriell rgra.
2 Maroubra, near Sydneve NoSJWL gz Colll AL RL MeCualloch,
127, Alhany Passage, Cape York, Qld. rgre. Coll, Hun and MeCulloch,
3341 12 mi. SEL ol Cape Capricorn, Keppel Bay, Qld, 2975710,
u506,  Grear Sandy Stre., Qlde 2550000 Coll, Eudeavour Vixped.
a574.  Pine Peako SEL Perey Lo O 1800 Colle Eudeavonr Fxped.
25380, Noa collection mlormation,
602, Near Fremanile, WoAD Fxel WA Musean, 1919,
39536, Portsea Pier. Pore Phillip. Vicroria. Pres. Chas, ). Gabriel, 1o14.
1075.  Narooma, south coast off NUSWL - Colll €L Hedley, Febo rgit,
qro3. Bagle TLONC QLA 29/5/060 Colll CoTledley and 150 AL Briges.
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AM P. 4229. Port Denison, Qld. July 1918, Coll. E. H. Rainford.

4288.  Finches Bay, Cooktown, Qld.  Sept. 1918, Coll. A. R. McCualioch.

4303.  Outer edge, St. Crispin Reel, ofl' Port Douglas, Qld.  Sept. 1918, Coll. AL R,
McCullocts.

4313.  Hope 1, near Qld. Coll. A, R. McCGulloch, Sept. 1918,

4480.  Port Arthur, Tasmania, Pres. B Mawle 19149,

4497.  Woolwich, Lane Cove River, Sydney, N.S.W. - Coll. R. Kinghorn, 18/12/1q.

gbor-2.  Lagoon, South West Rocks, J'rial Bay, about 1/4 mi. from ocean beach, N.SAY,
Coll. J. R. Kinghorn, before 1g2o.

4681, Port Hunter, Newcastle, N.SJW. - Press DL Gl Seead, 15/3/07.

3760, Straw Beach Quarantiue, Port Jackson, N.S.W. Pres. Do G. Stead. Ree. 1g20.

4701, Same as P 4681,

489730, KNingseote, Kangarco [, S.AL Colll I L. G Troughton, Ree. 1920,

4863, Port Stephens, N.SUW. - Jane 1920, Dredged,  Exch, AL Briggs, Sydney Unis.

193%.  On coust at Coogee, near Sydoey, NOSAW - Presc 10 AL MeNeilll August 1g2o.

1950, Long Reelt Gollaroy, NSAW. o Pres. Miss Lo Hebs, 643712,

4006, Norlolk [ 5. Pacilic. Pres. Ro M. and W, Laing, and ]. C. Quintal by Prot
Chilton and AL Liddell. Ree. 1g20.

028 wg. 0 On coast at Coogeey, near Sydney, N.SSW o Colle MeNeill and Livingstone.
tg20. o rock pool.

b, Rose Bay. Port Jackson, N.S.W. o Pres. Stawe Trawling Industry, 19200 Irom

t]l’(‘\!g‘('.

Trial Bay, NUSAW Colll AL Kinghorn, before g2,

| Bowen Harbowr, QL Colll Eo L Rainford, belore rgar.

5275 77.  bord Howe I, Tasman Sea. Presc A R MeCullach, before vgar,

7205 Hole in Wall, on coast near Broken Bay, N.SAWO - Colll Fo X0 MeNeill, Reel 121,
From rock lm()l.

Aot Saddieback ToQlde Press L T Rainlord, belore to2r.
5919 O Novale Heado NOSAW 2 98 fims. Colll MeNeill and Livingstone, June 121,
5950 Srighiton e Sands Beach, Botany Bay., N.S.W. o Pres. Al Livingstone, yf7/2r.

Winshied wp alter storm,

5491, Wikkon's Point, Port Jackson, N.SW. o Pres. PL Barkie. Ree. 19210 From pile.
55372-73. Holbonre LONCQldo Presc BT Rainford. 1g2r.
5010, Port Denison, NUQlde - Preess B EL Rainford, 10210

}‘)7“) e Lord Plowe T Tasman Seas Colll AR MeCuolloch and B L. G, "Froughton.
bolore 1gae,

Gro2,  Western Porg, Victorw, Presc GoJ Gabriel, May rgrr,.

6107, Double Cone 1., Whitsunday Group, Qbd. Pres. L0 L Rainford. 1929, From
cavities i dead coral dredged from depth of 2o (L

6306-g.  Shell Tarhour, NUSAWO - Prese Go MeAndrew, 1924,

6450 53, Caloundra, Qld.  Coll. Ao AL Livingstone, 11/14/22.

0351-55.  Point Cartwright, Qld. Coll. Ao AL Livingstone, 2fafao,

G.p409. Satlor’s Bay, Middle Tarbour, Port Jackson, N.S.W. o Pres. WL Boardman, 1924,

0468, Clareville Beach, Pittwater, Broken Bay, N.S.W. o Pres. G Po Whitely, 1929,

648788, Dredged between Sow and Pigs Reef and Green Point, Port Jackson, N.SAV.
Coll. FL O, Fleteher, 2n/8{23.

6495. Boule and Glass Rocks, Port Jackson, N.S.W. Coll. Ao AL Livingstone, 28/7/23.
Tntertidal.

G514-15. Dredged between Sow and Pigs Reef and Shark 1., Port Jackson, N.S.W. 5 -
Ims.  Coll. Fo AL MeNall, 16/5/29.

6526-27.  Falrybower, Manly, N.S.W. Coll. A, A, Livingstone, 20/10f22.

6565, Long Reel, Collaroy, N.S.W. Coll. o AL MeNeill, 6/ 1122,

6bon.  Base Beach, Vanderlin 1., Siv Edw. Pellew Group, Gulf of Carpentaria, Qld. Pres.
W. L J. Paradice, hefore sgeg. From a clump of live coral hauled in by scine net
on a heach.

6682, Shark L. Port Jackson, N.S.W. o Coll. Fo AL MeNcill and AL AL Livingstone, Jan.
1g29.

6710, Gumamata Bay, Port Hlacking, N.S.W. o Colll Fo AL MeNuill, 6/1of22.

6786, Great Barier Reef, Qldo Pres. W L. ] Paradice, RIAUN., 1923,

6825, Rail Pier, Pore Darwin, NI Colll WL E. . Paradice, 1923.

6861, Freshwater Beach near Manly, Sydney, N.S.W.  6-10 (L below low tide mark.
Pres. Al FL Basset-Hull, 5/1/24.

6862-3.  Lovd Howe 1., Tasman Sca,  Pres. Go P Whitley, 1924.
6910-14.  On coast 2 mi. south of entrance of Tuggerah Lakes, N.SSW.  Coll. A. A.
Livingstonc and H. Fletcher, 1924, From intertidal rock pools.
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Bowen Harbour, Port Denison, QId.  Pres. E. H. Rainford, 1924. Dredged, hard
sand and mud bottom, 15-20 f1.

7050.  Alongside Bowen Jetty, Port Denison, Qld. Pres. L. . Rainford, 1924. Hand
netted in patch of weed, low tide in 4 {1 of water.
7164-65.  Shellharbour, N.SOW. Coll. F. A, MeNeill, 1924, Intertidal. under stones.

7187.  Long Reef, Collaroy, N.S.W.  Pres. W, Boardman, 5/g4/24.  Intertddal under
stones on sandy beach.,

7221, B, of Ulladulla, N.SJW. 35 20" S., 1507 47" E. 74 fms. Pres. €0 W, Mulvey,
May 1924.  OIl conglomerate boulder taken by trawler Goonambee.

722.4.  16-18 mi. NLE. ol South Head, Port Jackson, N.S.W.  75-80 [ms. Pres. J. Wright,
1924, From Conglomerate boulder taken by trawler Goonambee.

7234, O Towra Point, Botany Bay, N.S.W.  Pres. ). HL Wrighty, April 1924, From
kelp holdfase.

7240.  Shellharbour, NOSSW. o Entertidal, Pres. G MeAndrew, 1924,

7509.  Armit Eo Whitsunday Group, Qld. Pres. I Rainlord, 1924, From coral.

7477. 79- 12 221l N from Cape Green, NoSUW. 4646 fms. Colle AL AL Livingstone
and 1. O. Flewcher, June 192y

7421--22. Masthead L. Capricorn Group, Qld. Coll. AU R MeCulloch, Nov-Dec. 1grg.

Boog.

8026

Bo.gs.
B0,

49 51 NMureay Lo Qe Colll C Hedley and AL R NMeCalloch, Aug.-Oct, 1907,

V3. 7“‘ [.ong R«-(‘I", Collaroy, NS Intertidal. Bixeh. Mo Ward, 1924, In holes

amongst sand and pebbles; under houlders,

24 Queensland, Coll A0 RO MeCualloch, 1924,
Caivits Reef, off Cooktown, Qld. Coll. A0 R NMeCulloch, 1924,
No colleeting information,

3, 7052, Shell Tarbour, N.SOWL o Presc G MeAndrew, rgan.

2. Reefy Tiigh 1) Frankiand Group, QIde Presc WL B [0 Paradice, 19wy,
North Barnard o Qlde Pres WL LN JL Paradice, 1624,

28, Frankland Group, Qld. Presc WO L )L Paradice. 1g2y.
Low (Waoodyy 1, ofl Port Douglas, Qld. Preso WL B |0 Paradice, 1924.
8 mi. S.oof Green Cape, NoSOW. g0 fims. Colle M. Boardman, on trawler S.S.
Bar-ca=-munl. 20/3(25.

8255, Gunnamatta Bay, Port Hacking, N.SAV. Colll €0 Anderson and 10 AL MeNerll,
125,

8266, Port Phillip, Victoria.  Presc M. Ward, 1925, Dredged.

8116, Gunnaumatta Bay, Port Tacking, NLSJWL Colle Museum Party, 45 Oete 1923,
From tdal flats.

G437 48 Sheltharbowr, NJSJW. o Pres. G MeAndreew, 1g25.0 0 Tatertidal,

B85n0.  Sandy Point, Broken Bay. Tawkeshury Rivers NOSSSWO Prese ML Ward, 126,

8505 67, 77.  Reel, North West L, Capricorn Group, Qld. Presc GO Po Whitley, Dec,

1guy.

86095, Botle andd Glass Rocks, Port Jackson, NSJWL Pres. Mo Wand, 19206,

8zo1-02. Sca Port, Port Phillip, Victoria,  Presc N Ward, 1426,

8706, Long Reell Collaroye NoSIWO Press ML Ward, vg26,

8786, Sca Port, Port Phillip, Vietortas Presc ML Ward 126,

8787, Hook Reell ol Bowen, Qld. - Pres. Surg. Licut. 1. Lockwood, rge7.

8793, Gt Barvier Reell near Bowen, QId. - Press Surg. Licat. L. Lockwood, 1927,

8704. Knight Reell Clarcnee Stey, NJTS Press Surg. Licut. L. G Courtney, 1927,

8866,  Sheltharbour, N.S.W. o Pres. G MeAndrew, 1gey.

8963.  Botany Bay, N.SOW. a5 [ Colll Fo AL MeNeill, 6/1of27.

8g70.  Walsh Bay, No. 3 jeuy. Port Jackson, N.SW. Colll FooAD MeNeilll orfrojay.
On picee ol test timber,

gobq.  Long Reel, Collaroy, N.S.W. Inwerudal. Pres. Mo Ward, 21/4/28.

qob8.  Woodltord Bay, lLanc Cove River, Sydney, NUSAW. Pres. GO R. Kinghorn, In
shallows on tidal {lats.

go72.  Long Reef, Collaroy, NoSAVD Preso ML Ward, 2r/4/28,

qo76-77.  Shore, Woolloomaooloo Bay, Port Jackson, N.S.W.  Intertidal. Pres. M. Ward,
713(28.

9337.  Shell Harbour, NoS.W. o Pres. Go MeAndrew, 1929,

gq22-23.  Port Willunga, S.A. Pres. . AL Hale, 1930.

9431.  Long Reel, Collaroy, N.S.W.  Coll. F. A, McNeill, 1930.

0448.  WSW. from Gabo L. Victoria. 7o fms,  Pres. Capt. K. Moller, 1g30.

9481.  Port Darwin, N.'T. DPres. L. B. Wilson, 1930.

9670.  Port Curtis, Qld.  Pres. C. Bedsor, 1g30.

9o7 3

10098, North West L, Capricorn Group, Qld. ¢ fms.  Coll. A, A. Livingstone and W,

Boardman, Dec. 1g940-Jan. 1941,
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AN P toog2s Sow and Pigs Shoal, Port Jackson, NOSAW. Low water mark, Pres, Capt, L.

Clomtesse. 19491,

torig. Sow and Pigs Shoal, Port Juckson, N.SOW. - Clodd FoAD NeNedll a2,

ro125. Sandeate. Brishane River, Qlde Press G0 F Watson. 131,

tozor. Broomes WO Prese L Clack and WL Bennert Joune 1g32.

togrt-te 22, Lovd Howe [ Fasman Seas Colle AL AL Livingstone, vorgss From recfl

rob. North West L, Capricorn Groap, Qkd Coll VoAl NeNvilll rgg9.

toqor. Havian Lo Whisanday Groups Qdde o Presc FooAC NeNed Jan 133,

rosa . Hayoman L Whitsanday Group, Qlde g fose Press oA MeNetllo rgg.

co7700 0 Bronswick Fleads, NosOwWL Colll B Troughton and AL Musgrave, Auag. 1936,

tozig. Middleton Reel, Noof Lord Howe 1, S, Pacific Ocean. Colll Go 2o Whitley,
Aprid rgg6.

toda7. Moona, s Australia, Colll Ko Reedy g7,

g7 810 Reell Shelly Beacho neir Yamba, Nool Clarenee Rivers NOSAOVD Colll A,
Cinneron, NMay 1gy8.

vredge sShelly Beach, Namba, NOSOWO Presc AL Cameron, ot rosgg,

sresr o720 Angouvieg near Yoo, NUSAVE S Presc A AL Cameron, ez o,

ti206. Near meath of Clarence Rivers Yamba, NUSOW o Press AL v Cioneron,

g0, Woody Tlead, near Yamba, N.SAVS Preso A0 AL Ganieron,

ryng. Angourie. near Yamba, NOSOWO o Colll Jovee Allan and N0 Ginnerom,

igou-ot. Claremont Islands, Prineess Charlotte Bav, N0 Q) dd.

prgoi. Porc Nolle, Whitsunday Passage. OQld Coll, Wo N Flaswell, while with TT.NILS.

Aert. Onorechs,
4160 Botany Bayve NSO AU TS Bocas and Musewen party.
e Between Peol Loand Cleveland, Morceton Bay, Q) 1d.
1. Gunnanatia, Port Hecking, NOSOWL
730, Gunoanmita Bay, Pore Hacking, N.SOW. Colle Eo Popes Naoeh a7, THand-
netred in weed ontidal fla
11791 949 Long Reel, Collaroy, N.S.W. Colll B Pope, Maveh rgg7.0 0 Tnrertidal, under
stones.,
t1794. Near Watson's Bay, Port Jackson, NUS.WL Colll Tl Paped g6 From growths
aon boom pile delence drawn after war.
p1759. Ulladudln, NUSJWL o Colll ML 1 Cloles, 147, Seine netted by sall fishing
trawler,
63, Kennedy Sound, Camberland Group, Qld. Pres. Go PO Whitiev, 145, Dredged.,

Ty

11770, Lindeman Lo Caumberland Groap, Qld, Preso Go Po Whitdey, 1a35.

11877, Newcastle district, NoSOW Colll Co Moreley, ITn bareh of pravwns,

t1862. Brampton 1, near NMackay, Qhd. Preso Niss B Dew,

227, Long Recfl Gollaroy, N.S.W. o Pres, P Colman, Jan, 1gqe. From coastal reel

ar low-tde in encrasting sponge,
jege2b-og. Cottesloe Beach, WO Aug. 1g5q.
i2g2o. Ileron 1., Capricorn Group, Qld. Press Miss Bo Do, Jano 1550 From coral
vecl ilal.
t2g2y, g6 Port Jackson, NOSOWO Colll AU AL Raceke Jan. 1953,
12qg23. O Port Jackson, NS W o o Colll Av AL Racek, Deel 1ga.
072, Stockton Bight, NUSSWL Prese A AL Racek, Jan, 1o, From ol
b7, Woody Head, Hokao month of Clarence River, NUSOWO Collo A0 AL Canseron,
3/G/00.
ia500. Backy Pomc near Whyalla, 8. Colll B Flounders, Feborgbn, ITneeruidal,

anghs Watson's Bay. Port Jackson, NUS/W.

13547, 40 Mast Head [0 Capricorn Groap, Qld. Vo F Grant From coral reel [lat.
13540, Shorehar, Victoria, ge/s/o2. Under stones, Jow e

1an 0. Masthead 1L Capricorn Group, Qld. Coral veef flae. Coll 1o FL Grant,
15500 Port Cavies, Qldl 5 0 Lose Dredged.

143510, O North Tlead, Fiinders. Victorta, go/19/o0. Dredecd.

149555, 55. 57.  Lord Howe I, Pasiman Sca.

13554 Murray L Torres St QLde 17 tmse Clolll AL R NMeCualloch, 1407,

D)

5350, 59, Between Ball's Head and Goac 1, Port Jackson, N.SWL o Gelll 1 Brazier,
Dredeed.

59 Port Jackson, NUSW,

13500, Watsons Bay, Port Jackson, N.S.W.

13561, Napoon, Gull of Carpentaria, Qld. Coll, Park.  June 107,

13562, Nelson™s Bay, Port Stephens, NUSOW.

1563, Port Jackson, NUS.W.

135600, Port Gurds, Qid. Dredged 4 fs.
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Between Ball's Head and Goar 1 Povt Jacksony NoSOWL Diredged,

Favm Cove, Port Jackson, NUSW,

Catrns Reell Cooktown, QJd. Caoll. AR MeCGulloch,

Yeppoon, near Townsvitle, Ol

Pore Jackson, NUSAW,

Lord Howe T, Tasman Sea,
74, Cairns Reef] Cooktown, Qld. Colll AD Ry NeCalloch.

Mot Head L, Capricorn Groop, QId. Colll UL Greant, Froin coral reel flat,
76, Port Jackson, N.S.W.

Jotany Bay, N.SAW.

Nelvon™s Bay. Port Stephens, NOS AV,

Victoria,  Coll, FoOEL Grant.

Pore Jackson, N.SAV,

Port Stephens, NUSIW.L

Part Phillip, Victaria, - Colll |, Gabuviel, Maveh tgay,

Encounter Bay, S, 1o 15 [ns.

Cairns Reell ofl Cooktown, O ld.

Nelson'™s Bay, Port Stephens, NUSAW.

Botany Bav, N.SW. Como sude of Georges River hridge, 15 . Colll D,
Lelliot, (1662,

Lpper veaches of Sydney Thorbour, NoS.WL o Coll Miss I Bennett. Caueht in
prawn trawl.

11035, Old Setilement Beach, Lord Howe L Tasman Scea, Colll J. Booth, 27/ 62,
L1055, Sowen, Q.

Long. Victoriao Presc 170 B Grant.

rpgbo. Cairns Reell Cooktown, Qld. Coll. A0 RL NMeCulloch.

17090 17800, Same as AND 15,

t8oar.  Same as AN 15,

¢

18002 1800y, Same as BAU g2,

18004, Same as V) sq.
18005, Same as AM 348,

Té

[

Jooh,  Same as AN 284,
18007, Same as AN 390,

18008, Same as AM 214,

PERSONAL COLLECTIONS MADE BY A. H. AND D. M. BANNER

The bulk of these collections will he deposited at the Berniee Pavahi Bishop Nuseam,
Honoluu. but some duplicates will bhe deposited i the Aostrabian Muoscmm, Svdney.

.

Curien Bave Peeth, W

Point Peron, WAL 526 [ 1g/12/67. O Physical Fimess Camp, Nooside of point
within surel line, from coralline algae, [Only the fiest of cach dav’s collections are
dhinied. |

Point Peron, WAL w-gp 1L O S0 side of point, in toose picees of heaeh sandstone
with holeso within the surf line,

Lancelin 1., W.AL 14/12/67. From dead coral heads almost at suel Tineo 17y mi
from shore. on outer recl,

Same locality. -8 . From reel lat on NECsider From scattered ealeiun carbonate
boulders heyvond anarrow terraee.
Sawe locatity. 210 i From potholes on inner side of “harrier veef™ front, From

live Pocillupora sp.. a Tew dead coral heads and coralline algae masses.

9 4 m thiee/670 rawled at night over weed.

City of Gold, Qld. 2 67, Mangrove swamp, intertidal,

Yeppoon, Qlde 2g/12/67. Intertidal, near Tow tide zone, under rocks.

Samie locality. Simitar to BAU 6 but isolated rock parch and more exposed 1o wave

action.

Yude Beach, near Port Douglas, QIde o/v/680 Intertidal.

Pebble Beach, No Qlde g/e680  Tniertidal, under rocks. sandy rocky beach,
Green 1 {ofl Catens), Qld. 471/68. On reel Nat exiension, not over one oot helow
fow-low waister,  From dead and overgrown coral hieads, mostly Aeropora sp.

NE. side of Green L, Qlde 226 11 below Tow-low water. /168, Pateh veef] dead
and overgrown Aerofpora sp.
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Same locality,  5/1/68.  Intertidal, under rocks.
Same locality.  Intertidal, veef flat. - From dead base of small head ol Pocillopora sp.

Arlington Reel (about v miles off Green L, Qld. 6-8 {1, 6/1/68. Vigorous reel.
Same locality. 68 U deep. Near reel edge.

Same Jocality,  Prom middle reel exposed at fow water.

Same locality. 8 (U deep. From massive Porites sp.

Same locality,  Near reel edue.

Same ax BAU 6. About 2 mi. L. of Home Reefl From under coralline algae.

Sanwe locality,  Reef flat, near exposure at low-low water. Irom various dead and
overgrown heals.

Same locality. outer edge of recll 228 [0 deep,

ome Reell Green 1 Qlde 57107680 From reel flat at zevo tide level, [rom heads of
Porites sp., mesily dead,

Green Lo Qdde SEL dp. Slightdy below Tow-low water. Area with 1o {t broad pot
holes with sand hottoms and mmeh dead coral and live solt corals.

Thursdav 1. Torres so, Qo 600 deeps 9/1768.0 From reels Eooof village and
Schannel™ hevween Thuarsdoy and Horn To Collected at cdee of ol grass [rom dead
corat heads and spongessin vencial hottom of very tine dime sand.

Thorsdday T O bl Ao low-tow tide Tesels o680 In Bont ol village at low
| o vy hottom,

Porves See o Ol T ee
ecloe mosthy lead maslregrarnn i

i

e ivom o oo [ depihs, Reed
and Hive aleyonarians,

R ) P TR R T Noondof Pharsday 0O 0ds Collecred

(v viricos Besoss of desd covat,

Rudedor 20 o ot Vo Do 9300 1068 Paposcd o low woters Prom ouater

vecf : v Almest o sl Bat composed of broken pieces
carvied sl abhject to beavy st an witieds,

wowaler, reel ot at cdges subijeet 1o heavy sorfl
Ol orect of O, jots 5 o 1 dkeeps Frome dee side, sand
Dottam swirh corad : pricd from cansalidated heads

Same docadiees o 5 A0 despe From Srontal cdae wlhoere seas normally break. From
comsotidat-d hrads brakon Toose o rects mosthy heaeds covered with coralline algac,
Chinamans e, nadaay hetween Rudder and Opal Recll olF Port Douglas, Qld.
From o o fideeps Fromnal edee depitlh wnd ooneral condivion snme as BAU 20 b
not so mnehe coral and coad gt as aeh o alpheids,

Rowes Bave Pownevitles ORd o2 0680 Toierindals ander rocks, Sabstrate granite
sand o shighidy mddy sanc.

Mol Whitsinday Groope O lde 200680 From caveoway bhetween South and
Naddic Molleo From beactr sear iidetide Tevels ander Lieae rock i sandy sobstrate,
area apparently subjecr oostronss carrents ot tneh tdes

Havoro T Whnsueday Giroagp, Qs Tinder rocks at near low waner,

Babi Pl Toooft s onan b Whisoaday Gronps Ol o 600 deeps 20/1680
loe ol veels Coval eiwth nog vigorons,

S localiie,

Srowing ¢

Y
Noostdes Bady Plar veelt QQds Reet ot at -2 {0 Substrate of sandy Tittered with botd
aranite and coral,

Ofl Bali Frad Lowoweards Hayman o Okl From 2 dead overgrown coral heads,
Sottom of sand with much seicweed s only occasional loose picees of dead coral

Reel cdge, Fooof Bali Haio wowards Hook 1., Qdde 2 6 10 deep. NMuch solt coral,
some growing corals,

Langlovd L. near Taviman o Qbde o 22/10/68.0 About medivm low tide under tervi-
genous vocks and under beach rock. both lying cinbedded in coarse to fine sand,
apparcnty in arcas of [resn water seepage.

Hook Yot cover SECof Hayman L, Qi 26 [t deepe Ta dead corall mostly Porite.
spes rom reel in middle of cave.

Same Jocality, near stall point 1o W, of BAU 2 6 [t deep. Coral more spavse.
but currents stronger than BAU 2. Mostly [rom overgrown heads of eropora sp.
and one massive head, genus unknown.

Havman L. Qld. 2 6 {1, on W. end of northern recll 24/1168. Bottom muostly

consolidated dead coral with some coral rubble.

10 mi. N. of’ St Lawrence, Qld. 31768, Under rocks at mid-tide level.  Quite a
bit of organic matter mixed with substrate.

Heron L, Capricorn Group. Qld.  28/1/68.  Shore collecting on a }-2.8 tide.  Under
picces of broken beach sandstone, low in intertidal where sand snbstrate was wet from
beach run ofl. Water salty 10 brackish.
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Same locality.  From low-low tide level (0 about ~-5 i, 20/1/68. At outer edge of
coralline ridge on reefl direcdy S, of Heron 1., Qld.  Picces pried ofl’ consolidated
ridge surface, some overgrown with coralline algae, some living coral.

Same locality. Depths -5 10 —25 ft. From scaward [ace of reel. Face mostly
consolidated living and dead corals comented by coralline algac.  Specimens mostly
from small fragments hroken from consolidated coral, many [rom associated sponges.
Same Jocality.  About o tide level. 30/1/68.  On coralline ridge directly N. of
istand. Ridge composed of solid plates, cemented together with a thick layer of
coralline algae with almost no holes for shrimp.

Same locality.  g0/1/68.  On SE. side of wsland, at cdge of tidal “stream™ next to
island on reef flat. At low tide this is 50 {1 wide and ¢ {t deep and carries the water
from the reef flat at high specd. Collection from mosty dead, coarsely branched
heads and between layers of encrusting coral.

Same locality,  Same as BAU 46, Shore colleeting under stones, tide slightly lower
than in BAU 46.

Same locality. From reel flat —2 (0 —3 1t below low-low water. 41/1/68. About
1.5 miles due cast ol island.  Isolated coral patehes on sand substrate; coral mostly
loose. Heads in patches avising several feet above sand {lais.

Same locality, firther cast than BAU 52, at edge ol “lagoon™.  Conditions similar
to BAU 52 exeept sand bottom several feet deeper and living coral veaching 5 (6 above
level of sand. Specimens mostly from dead heads ol Pociflopora sp. A\ massive head
of coralline algace viclded almost nothing.

Same focality. Same as BAU 5o, but middle of reef flar at v depth, Sand bottom
with nunierous looscly consolidated coral masses of many species,  Dominant coral a
heavily branched Poriies sp.

Same focality, in castern L o BAU 3900 1o fio ) Sand bottom with
Targe coral mounds reaching 1o near oo tide level. Specimens eollected from mostly
dead coral, some pricd ofl top or side ol massive mounds, some lving free on hottom
near movds,

Same locality, immediately shoreward of ridee ar BAU 7. through boulder zone into
Same Tocality, liately shor Fof ridge ar BAU g7, 1} h bould ATRRTH
outer growing reel arca. Tops of coral and Tithothamnian ridege exposed at low-Tow
tide, moderate wave action.  Speciinens rare.

Same focality. 2= 15 [Cdeeps 2/2/68. Reef front s, of castern end ol island. below
and heyond consolidated vidage. Caorals mostly Biving and firmly fixed. Specimiens
from dead and dyving coral pricd loose from rect front, specimens not plentitul,

Same locality.  Area (o west of BAL 56, similar exeept vidge with more coral and less
coratline algacy zone behind vidge filled with coral detritus, with ahimost nothing alive,
Specimens came {from behind dead zone where sand packets were 3o- 4o 11 across, and
2 {U below reel surlace with vigorously growing coral on edges,

Stradbroke 1., near Dunwich, Qld. 7/2/68.  Under rocks on sandv-muddy substrate.
At edge of neap tde.

Same tocality,  In muddy sand covered with short cel grass at cdge of neap ude,
No associated rocks.

Same locality,  Under clusters of mussels at edge of neap tdes sandy substrate.
Shelley Beach, Port Macquarie, Qld.. at 2.6 dde. 50/2/68. Under rocks on ocean
beach,  Specimens (ound only in arveas where medinm sized vocks, up to ¥8 inches
across rested in a stable configuration on a substrate of small rocks and sand.  Lvidently
this arrangement could withstand the onslaught of waves,

Duodley Point, Darwin, NUPC 18/2/68. Collection made tidlal Tevel, Under
rocks on shore. Much of shore muddy and without alpheids, but specnmens svere
found under rocks on clean sand. particutarty 1 theve was airickle of beach water.
Point at castern odge of Night CLUIL Darwing N 19/2/68. About -3 to —4 ft
tide.  Arca unprotected fron northerly winds and waves. Sand well washed without
any sitt and the rocks ave wsually deeply embedded. o specinens were found under
fully exposed rocks lying in Joose sand. but occurred under rocks bedded in sand at
edge of tide poolsy this latter arca semi-protecied from onstaught ol waves by numerous
much e rrocks.

Same locality.  Approximately one {t higher in tidal zone than BAL 73,0 In area of
smooth ochre clay substrate with small fissures through which water from beach
Cweep™ flowed. Specimens under fine rocks (up to 2- 3 inches acrossy wedged i
fissures.

Darwin Flarbour, NI 20/2/68. 8. of piers at edge of mangrove arca. Substrate
solt mud with gravel and small rocks embedided and interlaced with mangrove roots,
Alpheids found in shallow burrows in more gravely arcas, relatively high in tide zone.
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COLLECTIONS LOANED PERSONALLY BY C. R. SMALLEY*

#Present address, University of Western Australiac Perthy Western Anstrabias My Smadley ol
collected many of the specimens under the Q7 designation, We are using his designation fre -
Iis Geld work and prefacing them with S,

CS 1a-11 2a 20 Gspecinen nnmbenys Cackhuen Sclonear Perthe WAL 101010 s, Colll

Stalley oo Prasvled b the Fron spronges.,

1ok Near rnlm WoAL 1050 1. lmm\\mnn

oo Ty 2 vt a0 chaccl nobers, 4:>Hunrm «1)1;: spne as B CS oy,

R RN R S P NEHIE (ullruiun Gt same as O a2 3T

25 el Fxamoath Golf, WoA Gl O R \m\H 2rowadrol7o0 Prawdeds o spon e

2. g0, Lxmowth Golll \\..\. Corl 0 Whine, lmv Iul Frons crinonl,

gy g Collcction data sarme an O a0 spiio 7o From evinaid,

Propge Doy ol Resrs Eamowth Gt MWD ol 10 White, Nug gz dnmnd ol
|7(H)l

P Fromcutd s Sean Riverc WoAD Caolll |0 Kowarski, 774751,

15 Caollection data o as US e 7.

P Preshivaer Bavy Swan River WAL Colll OO RoSmadley, qublzo0 D doose ok e
sandd.

[7. Saone collection data as GS (ho 2ogrmo

lf/i. Anpstrading. Dosehensde b WO Coll Gl R Smalley 57570

1o Namduorabe Potl Dalers WA ol 60 Ry Siallev s s/ yis0.

o0 1. Examoueh Galic Wo Ao Cocl €0 Ry Sinathov, oo ' soo o heawled,

A Moreton Bayve sauth Weet Racks, Poel Fo Qe Colll S0 Clooks Sepr 170,
FRCo Sanre s 008 T,

THIG . e as O A,

TH B2 Sane as CS TR Neoele 1azo
HID Sane as OS THAy

THEE, Sane as TS, k]\m« Q70

COLLECTIONS MADE BY MR JOHN BOASE OF FANNIE BAY, DARWIN, N.T.
These specihmens sl T deposiied in The Nustradian e,
AU Fram mad ks o one of Pavwie Bas Howe Do Dorai, NUUD 9077600

2o Davwnn, N g o 1 scig G Beside dhe aan o whacll feons ermonds,
o Dudles Reots i fvort of Faore Bay Hotell Daving BN woig/080 Clotmensal o

crinoiel,
o Siene s T
5. bast Point Daewing N goo/680 Commnensal sithe erineinls,

COLLECTIONS FROM JAMES COOK UNIVERSITY OF NORTH QUEENSLAND.
TOWNSVILLE

This collection, oaned by e Uhniversitg, wan withowt catalogne designations, so owe b
assteried vanbers packueed withe T Phey wall he cantadogued upon their vetorn o
Lniversity,

JC 1o Geollvey Bave Mugnene 1o Odde 7260,
romnile beach v Bloonsbar oo O dds Coll Zoolooy Deprs ouin:66, 0 O sandy bewe!

g. Lodestone, ofl Towinseille, O hde Colll Zoology Depte vnfiibz In coral reefl

to Povarsvdle hreakwarers Qlo Colll Blackman, o6 7660 At Tow tide ander rock-
o0 Kissing Paint, Okl g 7000 I‘wrl\ At low water,

L. Pae Beachn Mackoas. ()M Caoll. Zoology Depto 1/5/660 Sand heach.

7. Nlagnete T Old, L1i66,

L Areadia Bay, O, ¢ ol NSO Hapkmse May rg66. 0 Under rocks.

‘
g, Kissing Poine. Qld. g ;‘(y(l.
a0 Naenetie Lo Orld

o Binail Bay via B Avishe G760 Under rocks: Tow water,

2. Cardwell Qld Colll Zoology Depis 2a06:650 Sandy beach,

3. Geoflvey Bave Maoncetic ToQhd Clotll J0 AL Tobnson, 4.6 Under rocks,

t Wilson™s Beach near Proserpine, Qb Colll Zoology Depo v/ 5,660 Sandvamud Besodl,
5. Lodestone Rect ol Townseille, QA Colll Zoology Depie 15:6/020 Frone corvad et
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JC 160 Mackay, Qld. Coll. Zoology Depts 2t/5/64, Under picee of coral on sandy beacly,
7. Ross Rivero Qld. Colll Gl Fell, 287966, [n hurrow. ’
1. Geoflrey Bay, Magnetie 1o QIdo Coll. RK and B, 1.4/5:61.
1. Magnetic 1., QIdo Coll. N Scott. 5/8/66. 1From rect,
20, No collection information,
2. Kissing Point, Townsville, Qld, Coll. Ko NMceCable, NMaveh 168, Inosmaldl intertioled
pool.

22, No collection informaiion,

25, Geofivey Bave NMagneue 1. Qld, Colll B Gregson, 17865, From coral.

2. Tavlor Reef B0 Proserpine, Qkd Collo N Hansen, 14707680 Fromn coral reel)

25, Kissing Point, Townsville, Old. Calll L0 Tweddell, /668, Tron uneler vocks,

26, Ablva Beach, Nveo QL Coollo W A Greens /206, To oosd hank,

27, Rowes Buav, Townsvitles Qdde Colll J0 Tweddells 2500, Under rocks,

20, Beach newr breakwaters Townsviller Qlde Colll Lo Ward, ro6:60, Commensa! wit,
crant anemone,

v, Cape Pallarenda, Townsville. Qd. o Colll B Dickson, /568, From sandy heaels,

3000 Rowes Bave Townsville, O dl Colll N Sceout. 5/5/68.

. Shelley Beach, Townsalles Qldl Coll Cl Patterson, 1o/ 7764,
oo Townsvilles Qbde 158700 From a Lvwe sponge dreedged Noolm Naenetic L
o Rowes Bav, Townsville, QR Colll W0 R Dowde ¢/9/68, Uneder sinall vocks

COLLECTIONS FROM MACLEAY MUSEUM, UNIVERSITY OF SYDNEY

The collections fron Maeleay Nuoseum were on Toan to che Nvseradiaons Nuoscwnn, dins ey
were originally labelled consceutively widh ot numbers of the Ansiradian Muosenm seriess (AN

MM 20 Port Darwing N

ah. Clape Grenville, Qld 2o fins,
1. Perey Lo QldL

th, Tasimania.

166, Port Darwin, N

15h, Princess Charlote Bay, Qld.

170 No collection information,

1810 Sue Hyer, Taorres Swe, O ddL

vog. Tasmana,

262 Endeavonr Rivers Cooktown, QFd,
a5n. Name as MM 26,

1. Davniey o Great Novtheast Channel, Q.
1o Same as NENT 260,

3. Sue Taets Porres Sir, ()\M,

COLLECTIONS FROM THE QUEENSLAND MUSEUM, BRISBEANE
The AW xeries s the Muosomnn's catalogoe designution; we have prefieed iowirth 7O M

Bivd 1o Nioreton Bay, Qb Coll Unive Qldl Seis Sttonns” Assoc,

Goai Lo NMoreton Bayv, QUL Collo Uniies QI Sein Stodents Aswog,

Tevan I, Capricorn Group. Ol Colll U0 C0 NMuaeshadl veog 7.

Sanme as Wogga,

Green Lo Morveton Bay, Qlde 23/ 40.

Same as Worog2,

Same as Woronae ANevonarian zone in Keratose sponae

Morcton Baye QLo Collo VU EFD Colling 1570/ 41,

NMyora mud as Moreton Bavo Qlde Clolll Unive QI Sei Sondents Assocd, 10, 11
Tovwnsvilles Qe Colll G Cloats, w76/ 40,

Angourie, NUSAVL /5000,

Mud o NMoreton Bay, QIde og/1/g0, Colll UL FL Collin,

NMud L, Moretan Bay, Ol

Coll. G Coats, 23i5/41.

Amity, Noreton Bay, Qfd. Colll ] Fo Young, Septe 142
Cardwelll Qlde o Jan, 1860,

Darnley T Qldo Coll b Fosh,

Sandgate, Qldo Collo €0 Wildl 304707,

OM W
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OM W 2238, Morcton Bay, Qld.  Coll. D). Connor.
223G.  South Port, SE. Queensland.
Sandgate, Qld.  Coll. T. €. Marshall and G. P. Whitley, 25/10/28.
Dunwich, Qld.  -/4/62. Mid shore Lostera.
Victoria Point, Morcton Bay, Qld.  i7f2/t2. T, C. Vohra’s S, 3. Lostera.
Moreton Bay, Qld.  Coll. I. Ci. Vohra, 1962.
Victoria Point, Morcton Bay, Qld.  15/6/62.
Moreton Bay, QId.  Coll. ¥. C. Vobra, 25/7/62.
Southport, SE. Qld.  Coll. R, Publman, 1g20.
Princess Charlotte Bay, Qld.  Coll, Capt. I, Kerr,
Bribie 1., ST Qld.
Trawled ofl C. Morcton, SL. Qld. Coll. B. Harris, April 1665,
Norman River, No Qld. Coll. Dept Harbours & Marine, 7/6/65. From prawn
trawl.

COLLECTIONS FROM THE QUEEN VICTORIA MUSEUM AND ART GALLERY,
LAUNCESTON

The numbers ave ol the Museum’s catalogue; the “QN s our designation,

OV 1971 102, 80 o4 5. b0 7, =80 1oo o, e g Colleeted at Green’s Beach on the
western side of mouth of Tamar River, N Tasmania, from rg6is 68,
197110 9. Collected at Kelso, g mic S, of Green's Beachy Tasmania, 571767,

COLLECTIONS MADE BY R. U. GOODING, BARBADOS, W.IL

This collection by Dre Gooding was entirely from Diadematid Sea Urchins: we hove prefaced
his collection numbers with "RG0 The colleetion will be returned 1o himn.

RO 536, Radar Reef, Rottnest T, W.AC 7w Colll RO Maban, Ao Bavnes, Ro Gooding.
12/5/60.  Among spines on ventral side ol Gentrasteplianns tennepinus colleeted ander
ledges in vock pools.

Lo The Blowholess near OQnobba Point, N WD 12 e 21:6/6g. From chiorcione
washings of Ddadema setosomn collected ander coral heads and rocks i the deeper pools,

540.  Point Moore, Geraldton, W.AC g 7/6/60. Vrom Centrostephanus tenuispines collected
in niches and caves in coral rock on reel.

41, O Glacier Point, near Cronalla, near Sydney, NSO 45 e Colll €0 Lawler
and other Underwater Rescarch group members and Ro Gooding, 28/6/6.  From
Centrosicphanus mdgersi collecied between voek ridges on reefl

42, Bare Lonear Ny head of Botany Bay, NUS.W. o 5-p m. Colll Ry Gooding and Under-
water Rescarch Group members, 20/6/0q.

5470, On reef benween light-beacon and Clark F, NI Qlde 4 me o July 1969, Coll
from fechinomedra in rock pool.

350, Waterwich Reefe NE. QIdo v ome 25/7/6g. Veom Iichinothic dicdema colleeted in
hollow at base ol coral hcad,

teoa. O Signal Point. Lord Howe Lo N.SAW.  o.5-1.5 m. 6/2f/70. From Centrostephanns
rodgersi in lagoon under rocks and coral

G20c. Same as G2oa. From Tripueustes gratilla.

620d. Same as beoa.  Frow Heliocidarls tuberculata.

Geolzid.  Same as G2od.

Hera. FrscotCs Pass, Wooside of Lord Howe Lo o2 mo gi2/70. From Ceatrosteplianns
rodacrsi collected in holtows on rocks and coral.

t22a, Ned's Beach, NIEO ond of Lord Howe 1, 4 n Bfejgo. 0 Yrome Centrostephanis
rodgerst colleeted in hollows and crevices of rocks and coral,

62ga. Norfolk 1. I'rom lagocn side ot veel at L end of Sydney Bay near entrance to mily
Bay. 12 m. oani2/ From Centrostephanes rodgersi collecied from spaces uneer
rocks and coral,

G2sh. Same as b2ga. 1 /2w From Diadema sacigid.

62309;c. Norfolk L. off mouwth of Emily Bay, E.oside. 1 3 me 26{2f70. Trom Trifmensies
gratilla.

623 172, Norfolk 1., rocks on 8. side of Anson Bay.  1-1.5 m. 22[2/70.  From chlorctone
washings of Hellocidaris tuberenlata.

G2.q.  Norfolk I, “Crystal Pool™ on W, side of Point Ross. 13 ni. Coll. R. Gooding and
S. Blaxland, 24/2/71.  ¥rom Controstephanus rodgersi found in holes and rocky sides of
pool.

N
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COLLECTIONS FROM THE SOUTH AUSTRALIAN MUSEUM, ADELAIDE

The “SM” is our preface: the “C” numbers are the muscum catalogue numbers, while
the four collections without the € are our designations,

SM C-166. Fast side of Groote Bylandty, NI Colll NU Tindale, Aug. 1921.
Cosor. Queensclifle Reef, Kangaroo 1. S.AL - Coll. W, 1L Andcerson, registered 1925,
C-ro2. S Vineent Gull;, SAL Colls WL L Baker,
C-504. Marino Reef, WA, Coll. W, H. Baker and H. M., Hale, 1923,
C-3505.  Northeen Territory, registered 1925,
Gt Glenelge St Vineent Gullo S.AL Colle L M. Hal  Aug. 1920, Collected alier
storne.

G515, Queensclille Reef; Kangaroo 1., S.AL Coll, AL Zaet | 1888,
C-517. Nuyvts Arch, SAC g4 fmse Colll ID Wood-Jones, registered 1925,
G518, Kangaroo b, S AL Colll AL Ziete.
C8o5. Queensehills Kangaroo 1., S.AD Colll Tlale & Tindale, January, 1926, Intertidal
from under stones.
C- 1066, 5 mi. off Semaphore. S.AL 5 fms. Colll HL ML Hale.
Co1o74. Glenelgy 8.0 Golll LML Hale, vegistered rgat,
SM 1o Collb WL B Greenwoaod, 3o/8/co.
2. Hollets Cove, S.8 0 Coll [ Formby Colling
4. Point Lincolne SoAC Colll ML Dredael 20576

4o Smoky Bav, SoAL Colll B Wood-Janes,

COLLECTIONS FROM THE TASMANIAN MUSEUM AND ART GALLERY, HOBART
The preface TN s ours: the following destgnations are Museum catalogue numbers,

N Guroz. Faglehawk Neck, Tasmania.s Sept. 1935,
12877/Gnt. Kingston Beach, Derwent Estuary, Tasmania. Nov., rg320 Col. J. R
77410 g ¥s 095 .
Cunninghan,
2876/Gh2. Green 1. D'Encrecasteans Channel, Tasmanta, 20/7/480
a2 {Gaen. Point Esperance,  Tasmania. o (L0 2/4/58.  Coll. M. Tobias.  From
Ar2ritsgen _ 5 {305
woodwork of wreek
16650, Gyes, Near Woaody 1o D' Eooecasteans Channel, Tasmoania. Colll 1. Tlaghes,
3 §) : ' ¥ 3
July sgbas From seallop dredge,

f
1

COLLECTIONS FROM THE UNIVERSITY OF QUEENSLAND, BRISBANE

FThese colleetions were made by various individuals in the Brisbane arca, including some
attached to the CSIRO; insome cases they lent us the specinmens divectly, buat in some cases the
specimens came {vom the University of Queensland. AN will be returned 1o the University ol
Queensland, and probably will cventuatly he placed in the Queensland Museum. Phe Jull
designation is owrs.

UQ 1. Moreton Bay, Qld.  Coll. I Ellway, 25/5/67.  Collected from piles at end of Dunwich
Jetty, substrate sandy-mud.

2. Moreton Bay., g 6 fins. Colll o Ro Smalley, 13/5/68. Collecied in one-half” hour
prawn trawl during day, from channcls of a large sponge caught in rawl, substrate
sandy-mud.

5. Morcton Bay.  Colll €L R Smalley. 14/53/68. Dug up on intertidal Jostera beds at
Dunwich.  Shrimp occupicd burrows dug about 6 inches into sandy-mud substrate.

1. Moreton Bay.  Coll. S, Cook, May 1968, Caught intertidally near jetty at Victoria
Point,  Substrate mud and rubble.

5. Moreton Bay. Coll. €. Ellway, 25/5/67. From prawn trawl ncar Dunwich.

6. Moreton Bay. Coll. C. Lllway, 25/5/67.  Collected by hand from piles at end of
Dunwich Jetty.  Substrate sandy-mud.

5. Moreton Bay.  Coll. C. Ellway, 25/5/67. From ncar Dunwich.

8. Moreton Bay. 3 fms. Dredged in morning.  Substrate gritty-muddy sand.

g. Jumpinpin, Qld. 5§ fms. Coll. T. Helbig, 30/4/68. In bottom of plankton haul
Substrate sandy.

10. Moreton Bay, Qld.  3-6 fms.  Coll. €. R. Smalley, 13/5/68. From one-hall’ hour
shrimp trawl at day. From channels of targe sponge.  Substrate sandy-mud.
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U 1. Morcton Bay, Collo G0 Ry Smadjey, 15/5/680 0 Coflected Dy gral ol Dunwich ety ol

a vessel moored ac jetys Substrate sandy-mnd,
12, Moreton Bas = s Colll Rirons Febo rgpbs Froncinside Large sponae.
t5. Moreton Jayv.  Coll. Moore,  Grid Squnre 723060 Marelde St qo.
tf. Norcon Bave 7 ose o Coll Livons Febogb8. From inside edge,
15 NMaorcton Bav,  Grid square g7 Maelda S,

th. Norcton Bav. Lot

I

170 Noreton Bave 2 e hnse Coils Mooree Lot g Marilda Swn. 220,

‘. - ! . .
1. NMoreton Bayve ro s Colle Moores 448:650 Lo s Grid Squave 733370 Marelda S,
tg. NMoveton Bavo Colll Noores Lot vy Grid Squave 7o Marelda Son 5

200 Morewon Bay. gty Nofurdher data,
210 NMoreton Bay. Colll AL Briee, egig/6a. Collected by Pranoxfish at Peel bofrom
pools amonest ovsters and mussel fats.
22, Morcton Bay. Pecl Toooy e Colll X F Broce from vellow sponge.
29. Norman River at Karamba Gudl of Carpenraria, Qlde Collo AL o Bruce, 5 7067,
From under stones,
24 Gallof Carpentavia, Qld. Colll Livon, 145744 From Grid Square 6605, "Praswled,
5. Gull of Garpentarias QFL 8 s, Clolls Maover 15007650 Sanfa Mario S,
v Galt of Carpentariae Qbds Coll, Moorer 172080 Grid Square 67980 Sewta Mavia
Nt g,
270 0wl NEC N Lo NMoveton Bay, Qdde 505 s Coll G Ry Smalleys o5 26
Smalley Coll. Noo &,
280 1 2 e NEU Nuad Lo Noretone Bay, O 500 fise Colls Co R Smalley, 7 8rahil,
Smalley Colll Noo o500 Bromiaed
2g0 0 Same as LIQY 28,0 Smalley Colll Noo 1y,
’ 2
-

} Same as YOy 280 Smalley Colll No. 2

3.2 g mis Eel lower one-hall ol Redelille Peninsuba, Moreton Bay, QIdo -6 Tms. - Coll,
Co ReSmallev, 2 g05,680 Smnlley Coll Noo o,

2, Same as U g0 Smalley Coll Noo o,

23 2w Fo Nhaed T Moreton Bav, Qlde Colll T Wale from shimp oo,

vie 8 omic Bool Searborough, Moreton Bay, Qlde ooz fmse Colll W Stephenson,
roft/br, Sandy botton,

COLLECTIONS FROM THE NATIONAL MUSEUM OF NATURAL HISTORY,
SMITHSONIAN INSTITUTION, WASHINGTON, D.C.

These collections were made by Dr James ML Mootton of the Department of Biolooy,
Bowdom College. Branswick, Maine, and deposited tn the Smiudhsonian Insttation by hine, "The
CURT s owr prehix: she noumbers are the catadogoe numbers of the Crustaces section ol the
Nusenn,

US 1obibs. Dunwich, Novth Soadbroke 1o Qlde gig/60.
obBI6 L Saee as LS robads,
tobi6n. S as US 1oh164.
tobiht.  Same as US 1ob169. Under rocks at low tide,
o165, Same as VIS toGi66. 906,
Sane as US tob 66, Dncervidals wonvder vocks i Culiionassa huvrows.
Heron L Capricorn Group. Qlde onfiri6o0 Under beach vock WL sides 1o damp
sand onfw,

12350, Same as US p2gnbg. 280600 S0 side.

regnbn. Wistarh Reell Capricorn Gronp. Old. go/:00/60. Under dead coral on S side,
12g5bb. One Pree T Reely Capricorn Group., Q1d. 1ir2:60.

129567, Quoin Lo N end, Porve Curtise Qbde 250761, Tntertidal zone, ander rocks. Rocks

and coarse sand.

235060 Unnamed tslet, Wooside of Facing T Pore Caras, Qldl 2770010 Intertidal, unde
vocks.  Muddy silt, mangrove island.

125500, W.oveell tleron L Capricorn Group, QId. 6710/Go. From mid-reell dead stag-
horn coral.

12 Same as US 1295600, 20/10/600 20 vids out, rom pit in base of corad head.

1o Same as US vegq6g. Low dide, coral head ereviees Western shallows,

IR Nooof Heron 1, Capricorn Gronp, Qlde nitofto. From ereviees in dead coral.

12 Same ax US rzga72. 0 Outer edge of Nooceel in dead coral, Larger one under

ridaina,
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low tide.
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227 10/Ho,

Under de

I
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G060,
as
as
an
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as 20
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f|“‘l(¥“l().

J "{ () 3-
hul(ls and roots.
Same as US 125675,
Facing L. W side
and coarse sand.

Duonwich,  North

Callranassa hurrows.,
.. side, Pore Curtis,
Same as LIS 124565,
Same as US 123004,
Same as US 123505,
Sione as Us g

5/ 10/00.
Port

Stradbroke

-

or l

Ol
Wt

10/ 10760,

10 00,

Under de

1o/ 1060,

L1160,

18/ r2/6o.

0/ 10/60.

Cluriis,

[11/60.

(o%]
hn

Caoval heads and roots between land and onter

Crevices in coral heads,

ad coral,

1o 1160, Under coral heads in

Qld 2g/2/60. SWO part of

ad coral picees,
Reel WL of lab., in dead coral,
S.oside, under dead coral.

Under coral vocks.
14/ 10/60.
10760,
N
21 10 Ga,

Clreviees in dead coral hases.
S, osidey, under dead coral,
Western veet, coral Biead ereviee,

L. sides dead corall living coral

Under coral heads, onterimost

cortner of veef, under dead o

Sl

N, reel between island and

Reel vdge.
Qhd. 20,
2

N o1, Intertidal,

Is., Qldo ro/4/61.
/ot Coral debris 5 10 bhelow fow
l{q el in dead coral,

Uinder coral head.
S, osides under

Weste

cdge of recl N

outer

under

i shoallows, low

St corner.,

cely, under dead

base 26 v below

ol

ral,

cdge of reefl

Rocks

rocks,

Interiidal arca under rocks in

e Tevel,

beacl rock in most sand.

COLLECTIONS FROM NATIONAL MUSEUM OF VICTORIA, MELBOURNE

Thi

designation.

ARAY

LITS=N S

-T2 s T

12,
14.
14.
15.

Portland, Victoria. Goll. N Learmontly,

S. Brighton, Victoria,  Presc Wo Kershaw.

Cheltenbam. Victoria, Collo Wo Kershaw, 20/7/18g00 Found on bhea
Same as VN ra, a7/ 801,

San Remo, Victoria,  Collo AL Tubb, 157107194,

Western Port, Victoria,  Coll. J. 1101 ll Phierson, 2/g/1957.  From S,
Mordialloe Beach, Victoria,  NMay 1877,

Newport Power THouse, Victoria.  Colll 110 AL Morrison, 21/7/ 1940,

s collection was without museun catalogne numbers, and we have
Western Port Bay. Victoria,  Colll S0W.L Fulton, 23/5/1900.

Green I, Qlde Calio AL Tubb, Jan. 1935

Mordialloe Beacl, Victoria, Coll, W, l\u\lm\\ Nov, 14, 1388,
Portland, Victoria.  From G, Kurtze, 206/ 1952,

South Aunstralia. - Cummins, 1oz,

Mordialloe Beach, Victoria, - Pres. Co Johnston, 25/3714q07.

Point Cook, Victoris.  Coll. €L L. Barrett, Irom dredge.,

assigned he full

ch after storn.

Oyster beds.



ARAY

a

WAL

376

16, Portland. Victoria.  Coll. Mr Buder, Dece. 1884,

17.  Coast of Adelaide to Kangaroo 1., 5.A. Coll. Ru H. Cummims, 19o2.
18, Same as VM 1.

1g. Barrier Reef ofl Cape York, Qld.  Coll. ¢ French, Sept. 1881,

NOK KK KK
font S I

IR
~I

[ PR S SV UV
et B R N

SEN]

Same as VN 160 Oct, 6, 1874,

Phillip L., ofl’ Cowes. Victoria. 16 20 Ims. 1j6/1951.

Port Willunga, S.A. Coll. R. . Gumnins, 6/4/1go6.  Fulton collection,

Elliot Heads near Bundaberg, Qld. Dec. 1964,

Beaumaris, Victoria,  1-2 Ims. Coll. S0 WL Fulton, wyf/1if1qgoo.  In roten reefl
Norfolk I.

Samce as VM zg. Inrocks, dredged.

San Remo. Western Port, Victoria.  Coll, Coghill, 28/1/1g04.

3. Hobson™s Bay, Victoria.  Coll. J. A Kershaw, 1qgor,

. Low Isles, Great Barrier Reef, (el

v O Ryl Western Port. Vietoria,

Normanvisde, SCAL

St Vineent Goll, S.AL Coll Ry Cammins, 1goz.

Port Atbert, Victoria, Coll. Madtingly, rgos. Dredged.

New South Wales July 1802, Purchased from Mr Brown, NUS/W.L

Western Port Bave Victoria, Prese S0 WL Falton. 24/5/190b,

Tom Thum!l: Lagoone Port Kembla, NoS.Wo Colll AL Go Halton, March 1goa.

939, 9450 a1, 9ab 957, gba. Port Phillip Bay, near ceniees Victoria, 22 -24 an,

1g70- 1. Solt siliv sabsirate. [ These coliectons were made doring the Port Phillip
Bav Zoohenthos Survey by the Marine Polludon Scetion, Fishieries and Wildlite
Depintment of Victoria, and will be stored. in part, o the Navonal Museum. We use
the Museum prefix followed by the Fishertes and Wildhble statton numbers, |

g1 Port Phitlip Bave Western A, Nictorias g me 1g7o.0 0 Soft silty substrate.

COLLECTIONS FROM THE WESTERN AUSTRALIAN MUSEUM, PERTH

Al numerical desiznations are ol the Muoseum, to which we have assigned the prefix WAL

a.

Near National Fitness Camp, Point Peron, WAL Coll, ROW.L George, 1/12/61.
Carnarven Avea, WAL Trawleds 1712564,

2ol WNWL of Cotedloe, WO (near buoyr. 2 Lase Colll RWL George on
Duiena, [inibo.

Channel Rock Buov, Darwing NJU O Coll Ry B Hanman, 1/g/64.

Between Malas and Gidleyv 1, Dampier Avehi., WAL Colll Royee on Dacena.
Sand and coral.

Same as 25 050 1/0,60,

Pelsare Group. Houwtman Albrothos, WAL Colll Jo Allahis. 13/6/60. T crayhish,

pot.

3.4 10 ofl Eoend of Delambre 1o Dampicr Avclis WAL Coll, Bo R Wilson or
Datena. 5i5/00.

Gavden 1.oW. AL Coll T Ry Thomas, tyf1/bg. On reel (lats,

Rotnest T, WAL Colll G Divmer, 1/7/65. From sponge,

. of Pelsart 1., THoutman Abrolhos, WA, Dredged at 20 fms. Coll. M. Cramer,
J6]00,

Exmouth Guif or Shark Bay. W. AL Trawled.  Coll. R. M. McKay on the Peron.
Winter, 1qgbo.

NL. of Gardeo F WAL 15 {10 Coll. P. Barvett-Lennard, 14/4/59.  From an old
boom pile.

Yardic Creek Station, North West Cape. WA Coll. Douglas and Mees, 2/8/54.
Under stones on sandy beach.

Dirk Hartog 1., W.A.  Coll. J. Sells, - /4/57.  From crayfish pots.

7 mi. SW.oof Bunbury, WAL 11 fins. Coll. Fo R. N Lanceling 13/4/064.

Yule Point. N. of Cairns, Qld.  Coll. G, F. Mees, 11/10/61.

Carcening Bay, Garden 1., WAL Coll. B. R, Wilson and Marine Group, 26{1161.

Shark Bay, 40 mi. SW. of Carnarvon, W.A. Trawled. Coll. A, Snell, 1/6/60.
Lancelin L. WA, Coll. Neptune Submariners, 14/1/58.

Point Quobba, WA, 247 30" 5., 113 24" B, Coll. Jan. 59.

Exmouth Gulf, WA,  Coll. W. Dall, 10/9/53.

NW. of Jurien Bay, W.A. 307 00" 8., 114 32" E. Beam ‘I'raw) at j0- 75 fms.

CSIRO) Sta. g, 25/1/64.  Sponge and bryozoa.



WA

47-65.

48-65.
49-65.
51-61.
52-67.
53-05.

54-65.

-

58-065.
60-65.
61-67.
Ga 03,
03- 05.
64-67.

65 6r.

661,
70-67.

a5 65.

96 65.
97 6.
98- 65,
9965,
to1--63.
1o2-65.

55-05.
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Victoria Station, Cottesloe, cable station, Perth, W.A. Coll. W. F. DButler.
16/5/61.

Trawled off Mandurah, W.A.  Coll. Poole Bros, 4/1/63.

D’Estrecs Bay, S.A. Sample 47, 5/4/53.

Carnac L., S. reel platform, W.A.  Coll. E. P, Hodgkin, 20/12/61.

South Reef, Penguin 1., WAL Coll. B. Lindsay, 14/11/64. From sponge.
North of Darwin, N.T. Coll. R. Kersting, 12/11/19 ?. From buoys and beacons
near light house.

W. of Blufl' Point, Geraldon, WAL 247 407 S, 1137 03" B 20 lins.  CSIRO
Sta. rg1. 22/8/68.

Exmouth Gult; WA, Trawled at 1-10 fins.  Coll. R W. McKay on the Peron.
Winter, 1960, From sponge.

Same as WM 45-65.

W. side of Exmouth Gulf;, WAL 8-g (ms. 23/9/53. From sponge.

Panchoran Buoy, 13/7/61.

Woody .. Houtman Albrolhos, WAL Coll. R P MeMillan.

SW.oof Geraldton, WAL 297 057 S., 1137 567 L. 71-81 s, GSIRO Sta. 54.
16/2/64.

NW. of Bluff Pomt, WAL a7 40" S, 117 20’ By af2 fms. CSIRO Sta, 208,
10/ 10/64.

Between Long and Pable Iso NW. of Onslow, WAL Fo RO VL Lanceling 1867
Coarse sand and dead shells.

N. of Leschenanlt, WAL 47 40 fms. Colll CSIRO 111063,

Cockatoo L., WA, Coll. No Hollman, March 163, In dead coral cracks and
hollows.

NW. of Blufl Point, WAL 27 40" S0 113 05" Boo 0 fmse CGSIRO Sta, 31,
22/8{63.

5 mi. NI end of Rottmest o WOND 1g s Colll RUW. George on Davena.
Cable Beach, Broome, No WAL Colll WL Goode on the Dorothea, 6/ tofH2.

Point Peron, WAL Colll DL G Batheate, 11/7/62. In limestone from reell
Zeewyk Channel, Houtman Abrolhos, WAL 2 fmse Colll ¥o RO N Lanceling
(ir“viw .f{'

Go mi. W, and N, Bedout L. WAL Dredged at 2 Ons. Colll Re WL George on
the Dorothea.

2 mi. Wooand No ool Bedout o WAL Dredged at 25 fins. Colll Ro WL George
ou the Dorothea, 12/ 10/620

Lancelin 1., WAL Coll. R Ackerman, —/g/6.4.

Cockburn Sd, WA 2 mi. W. ol naval base. Dredged inoro Ims. Coll. P
Cawthorn on Lancelin.

NNW. of Bussclton Jeuty, WAL Dredged at 5 fims. Coll. B R Wilson and .
Scabrook on Lancelin.

Near National Fitness Camp. Point Peron. Coll. R. W, George, 1/11/61.  In
“worm’™ rock.

5 mi. W, of North Beacl, Perth, WAL 5o 1t Coll. D Blair, 9/g/61. In sponge.
Kwinana, Cockburn Sd. W.A. 200 300 vds NW. ol 352 buoy. Coll. B, R,
Wilson. tof1/58.

NW. of Blull' Point, WAL 277 187 S, 13 167 Eo 54 fms. CSIRO Sta. 204,
G/ 10/63.

Yampt Sd, WAL Coll. G. AL Robinson, 1/19/6o.

W. of Geraldton, WAL 287 14" S, vy 287 Ko 6o fms. CSIRO Sta. g0.
4f2{0.4.

i‘\l\\'. }»I’(l:u'nzu‘\'ml, WAL 22 59°S., 1147 25" Ee Beam Trawl at 71 s, CSIRO
Sta. 17, gif1/64.

Triggs 1., near Perth, WoAL Colll Wo HL Butler, 20/4/61.

OIT Cleveland Cape, Qld. Dredged in 16 fms. Coll. W. Goode, 24/11/64.
NW. of Cape Naturaliste, WAL 397 407 8, 1147 287 Bo 75 fms. CSIRO.
Aug. 16064,

Near bar of South Passage. Shark Bay, W.A. Coll. R. W. Gceorge on Dazena,
14/4/60.

Cockburn Sd, WAL Colll Fo V. Dante, gf2/57.

Emu Point Channcl, Aibany, W.A. Coll. R. W, George, 15/1/350.

Reef lat Yanchep, WAL Coll. B. Wilson, 27/1/59.  Low 1ide, under stones.
Same as WM 85-65. 1/10/61.

Rocburne, W.A,  Coll. C. Lambert, 21/9{59. Under stones on recefl {lat.

“Flat Rocks™, Greenough, near Geraldton, W.A. Coll. B. R. Wilson, 23/8/58.
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Busselton, Wo A Collo WO T Butlors =062,

Flevon 1., Capricorn Group, Q1d. - Colll RUWL Georger 5 2 Reel flan, bow
cdae undes rocks,

Same as WA g2 65,

Dk Hartog 1oAY Coll. JoSelisy 5570 Frone convesh por.

Denbiar, Shark Bay, Wl Colll Br RO Wilson, 20 0 5.

Same s WA g5-650 1 5/60.

Same as WM g2 6501 4/4/61,

1o Woool Seal L King Geovee SdU WO Colll 1O G,
Lsperance Baye WA Collo WL Boders 2o v 500

Rockinzham, near Perthe WoND Breisa0 From vocas newe old pihes,
Jervois Groyne, Cockborn SO0 WA Clockhirn Sdsorvevs g 2560
coval vock No ol arovine,

Same as WAL g5 650 1175 00

Same as WAL gn 650 5000 G s Collovwnh Blonoioin dredacs Saaind o
aray el

Freman deo Wo AL WND eollection - Sra/r20 From oy oides,

Wreek Peince Southern Groope Hounmms Alvollios, WoND Gl 4 Raligs
200456,
Sanme as WAL g8 Gy,

Pidecon Lo Waltabt Grroup, Howtm Abrotheo W cndin P Barreti-faney
/50, From erinoids.

dosschton, WAL Gt WU LD Butder, oo 6

Nocitas ahmost cortamby northern WX Clots Ko Gaodives on Losdlin, 1y
Sanie as WA 1oy O )
Point Gregory, N side of Poron Penjoaibis Sheel Bavs WA Colis PR
Wilson. (,1{6o. '

Lancelin T WA Colll Jo o Shear Dec ol O decl Tooam cray pots o
SPOnGes

Good Ferday Bay, Honvman Xbrothosc Wk, Collo V0O RUONL Lo
Sanie s WAL g5 650 10 ¢/576o,

Woool Lanceln FOWIND a3 S0 597 B CNTROY St g6 50206

Port Gregory Reef, NWLside of Peron Pontnsatas Stk Bave WoAD Coill B
Wilson., G200 Under srovses ot Tow ide,

Yampi Ssdo Colls G Robinsons o Goc o Towe i

SVYNWL Rotiuest LoWLAD qooqp s Gl I WL Geovae on Réwefur, 176062
Point Gregorv, NWL side of Povon Peniiscdas Stk Bave WL Calll BT
Wikson, i Hoc Undey stone on dimestone veed i i tow tide,

same as WAL 20 65, 0.

Noreth ol Peron Flats, St K Bave WA Coll Poole Bross 7y b

Favede Pave Cape Natopaliseer WA Colls o RO Wilson,
fidad erar ite boulders,

S as AWNE ! g2

NWLoend of Roscimary Lo Drampier Arehis WoAr Codl B0 R Wilon aned €0 W
Kendriek, 26,61,

O Garden FooWO N Beae "Uee bl 2 fos Coll CSTRO Ledding - 706G,
Hopetoonn, N Jetny, WoND ol RUOWO Gooraer g 0 500 Goeartite rocks, Tose i
SoW HTovald Cave O o6

Pancehin LWL Colll )0 NMekay, March o Ape! 1g500 0 On eray pots,
Cicdley T Dampier Arel o WX Ol Rover o Do, VO Go, T Prong e
rulhble,

Wool Roettmest EOW AL g0 00" Ss0s o871 70 s CGSTRO Stan 1.

i mi SEC Misteken Lo King George Sdl Sevthern WA 7 fss Coill B R
Wilson and GO WL Kendrick,

Same as WNT g4 6,
Norvlo L, Himestone pladorns ot Kimgsion. Coilo B Do Hodeking 176 60
Washed dom Caulerpa. »

!

o Uneler ins

Gt

Between Gidley and Rosemury Iso Dampies Srels WO Naovie! Kine Faoed
Cotl. Rovee an Dacova, 370500

Chwen Aachoraee, irawled cil Prormant]e powst hearse s WOND Coll ROW, (G
on Lanecding 612750,

NW. ol Paine Cloas, WA 2o A2 =0y 2y 1 Tt OUSTROY N, ot
6106,

Cape Toseription cod Coape St Cretge Shack Bavs WoAD b jose Coll, REW

George on Dacenu, 165, o
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Exmeut Gulic WoAL Trawled, Colll Poole Bros. Oct.-Nov, 1958,

Cable Station Victoria Sty Gottesloes WAL Colll WL LL Butler, 16/3/61.

Poine Perons WoND 6 1 Coll Wo HL Buder, 26/6/60.

West Poine, Darwine N Colle R L Hannang 4/0650 Low water.

Good Friday Bav, Hownan Abrothose WoAL Dredged 5 fins. Coll. FoORLD V.

Lancelin, -5.3:65.

Shark Bav, WA FRANL Poon, Stal L gy ofgi62

Monkey Moo Shark Bay, WAL Colll AL Kadntas, 2q/3/

Same as 1bh 65, gigih.

N.oend Ovseer Havhouwr, WoAD 200 297 S0 018 27 By s, Coll, B. R

Wilson 27050 Inomuad.

Same as WAL g5 65, 14500,

Port Waleot, WAL 20 g7 So117 0 107 Ko 8 finse Golll Royvee on Dacena,

3{6,00.

Shark Bav. jo mic SWool Carnarvon, WAL Trawled. Coll. R. Saelll 17660,

OIF Parker Pom Rotnest Lo WD Colll Ne Pollard, 7/8/6

Same as WA g2 65, 20/9/61,

Cockburm Sdu 2 mic oftl Rockinghany, W.o A Colll Ro Slack-Smith and G, W,

Kendriek, 671765,

Sanre as WAL 1 50-6n.

Albanye WA From octopus stomach collected at town ey, Oct. 1965,

Shark Bav. WD Colll by Fo RN Levon haul 50 2737062,

Lancelin [0 WO Colll |0 Shear -r127360 0 Onodeck trom eraypots and sponges.

Rat Lo Hovoan Abrolhos, WA Colll T Greeol 1o/g:65.0 Inside coral piece

canghie oncvaviish pat rope meoshallow water,

S omde Foof Nevth T Hlonoman Alnothose WoAD Tlonoldda dredge, Coll, 1AW

Cieorar on Daccnn, 1305600 Sea woed, coral) sponge,

Beoween Y7 o Winalebone T Panonth Gulfo WD Colll IS0 Godbrev s 508 500

SWoonl Gernbdlions WOND o 57 S0 vy sh" B s By s CSITROY S 5.

oot

N S OND WAL Gl Gl A Rohinson. i

S Ul N ob bone booe T Omsboaes WOND Gl T RO Slson oy D 1o e

Pelber Deacin Jove Cackburr Sa 0 WD Zoelo Doy T WO 16 5,

Bevwoen Cocon boand Corvantes 1WA ol RO T N, vy gty

Shavie Do Block i WAL

Shark Boao, Woxs ol FORONT Poos Tland g0 150700,

Yampt S Won Cotll G A Robinson. 2oion, Reet at low dide,

Wooof Dk Plavog Fo WA 2 507 S vz 387 B Beam vaw] at yo 72 fins,

CRIROY Sl qq0 972760

Reef Botroni, psear Bashing Beht, Pore Hledland, WoACD Colll My B Dancan.
PRk

Patches Point Charles, 12 mic from Darwin, NUSTL Colll Ry Jo Hannen, 13/101/675.

Same as WA 1g-bg, /1255,

2 mi. E.oof ELend of Rotnest 1o WA g fims. Colll RO WL George on Davena.

Exmouth Gutfo WAL Trawled 6 fins. Coll. GSIRO. Oct. 1g55.

W.oside of Friday Bay. Houtiman Abrolhos, WAL Dredged 1015 Ims. Coll.

F. RN Loneeling 8/3/643.

2 mi. NW. ol Lodge Point, WAL g4 287 Sorrg7 13" Eoo 8- fms. Colll L

Patterson, jt/61. From craypot.

Beagle Lo WoND 27 40" S, 114 527 B0 gy {t. Coll. Poole Bros, Marcle-April,

1959.  From craviish pots or ropes.

Same as WA g5-65. Honolulu Dredge at 6 fms. 14/5/60.  Sand and weed.

Wooside of North West Caper WAL Colll 11 Roberts, =/6/61. Under stones.

Cockburn S Wo A 8 1 Marine Naturalist Clab. Inshore.

[ sand at low tide,

0.

dobe RN O Peren. 518000

Jetty arca. Woodman's Point. near Perth. W.AD Colll RO WL George, 19/2/01.

Living under sea urching Heliociduris sp.

2 mi. alter Legendre s, Dampier Arch., W.AL Coll. Wilson on Davena. )1 1j60.
Port Hedband, WoAL Colll My Brown. -/g/61.  Among sponge and rubble.
Point Peren. WAL Colll WL HL Butler, 9/4j6o.  In “worm rock™.

Esperance, WoND Colll W. HL Butler, - /11/60.

SW. of Geraldion, WAL 2097 49" 5., 113 24" Eo yo-72 fms. GSIRO Sta, 21,
11/10/63.

Cockburn =l Jervois Groyne, WAL Colll Go W, Kendrick, 20/10/63. Inter-
udal, undcr stones.



WA 217-65.

220-45.
221 65,
2u2-65.

228-675.
22005,
230 05,
231 -635.

233-65.
235-b5.
237-05.
248- 05,
239-635.
240-635.
240 ﬁr.
242- ()).
243 -65.
244 ())~
245-65.
246- ()‘).

247-65.
248 65.

250-615.

26655,
267 65.
268 61,

260 65,

270 On.
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2 mi. SW. ol Peak I., W.A.  Honolulu dredge at 1o fms.  Coll. B. R. Wilson on
Davena, 8/6/60.

Shark Bay, W.A.  Pres. 1/7/04.

Yampi 8d, W.A. Coll. G, A. Robinson, —2/3/60.

Same as WM 21165, 8/11/62.

NW. of Blufl Point, W.A. 27" 18 8., 11" 16" E. 54 fms. CSIRO Swua.,
9f10/63.

Wood 1., Houtman Abrothos, W.A.  Coll. R. P. McMillan, -/5/63.

40 mi. W. ol Cape Jauber, WAL 23 fms. Colll R. W, George on Dorothea,
19/10/62.  On sponge,

Yanchep, WA, g1 H S.. 1157 417 E. 15 (ms.  Coll. B. Hughill, -/5/59.
Same as WN gr ,7(), 14, ,/()()

Siml (]\ WM g2-65. 14/4/61.

SW, Point € l(mls WAL 237 057 S 1197 29" Eo 79 Ims. CSIRO Sta. 182
94 mi. oll end of Delambre 1., Dampier Arch. A)l] B. R. Wilson on D(Aerm
5/6/60.

NW, Malus Is, Dampier Arch., W.A. 10 fms. Coll. Royce on Davena, 31/5/60.
Woody 1., Houtman Abrolhos, W.A.  Coll. R. P. McMillan,

Bay of Fxmouth Gull--data wncertain, WA Coll. K. Godlrey of CGSIRO,
Lagle Hawk [., Dampicr Avch.. WAL Coll. B. R Wilson, 13/6/60.

Cockburn Sd, Sta. 31, Coll. W. A Naturalist Glub, 22/2/59.

Point Peron, W.AL Coll. B. R, Wilson, 1/9/63.  Amobng “worm’ rocks.

Shark Bav. W.A. Coll. Poole Bros. -/7/63.

Kuri Bay, northern WAL Coll. Kuri Pearl Lid, ~/17/64.

Shark Bay, W.A.  Coll. by F. R N. Peron, block 16, 8/7/6a.

Shark Bav, W.A.  Coll. by F. R V. Peren, haul 1, 1/5/62.

Heron 1., Capricorn Group, Qld.  Coll. R. W. George, 29/6/61.  From reef fad
NW. of Rottnest I, WAL Dredged go-g1 fms. Coll. R. WL George on Bluefin
Sta. g2, 5/8/62.

jo-20 mi. WL ol LaGrange, WAL 12-15 fms. Coll. R WL George on Derothea,
19/ 10/6:2.

vz omic Wool S end of Garden L, WAL Dredged at 1o fms. Coll. RoW.
George on Bluefin, 141062,

NW. of Rotmest I., W AL Dredged at g7 s, Coll. R W, George on Bluefin
12/8/62. From sponge.

Riddell Beach, Broome, W.AD Colll R, Baird and M. MacDonald, 28/12/61.
Intertidal, under yocks.

Between Rocbourne and Onslow, W.AL Coll. R. B. Sharp, 8/9/62.  Intertidal.
NW. of Kottnest L. WAL o00-103 fms. Colll R W, George on Bluefin, 1418162,
From sponges.

Port Medland, WAL Colll Capt. Beamish, 5/5/65.  Intertidal.

S

crvots Groyne, Cockburn Sd, AL 0 . Wilson, g/12/01.
Jervois Groyne, Cockl Sd, WAL Coll, B, R, Wilson, g/12/6

iz mic Wooof Sooend of Garden 1., WAL 10 fms. Colll Ro WL George on
Blucfin, 15{8{62.

Garden 1., near Porthy WAL 100 yds oflshore. Coll. R Dawson and Marine
Group, 25/11/61. i coral.

Garden 1., Careening Bav, under naval jety, WAL Colll Marine Group and
Nats Club, 1/3/39.  From sponge.

Garden 1o WAL Beam rawl, CSIRO Laneding - 17/65.

Garden 1.0 WAL 15 (G0 Golll P Bavreu-Lennard. 1954.

W. ol Wooend of Rotnest Lo WAL Dredged in 74 75 finse Golll RO WL, George
on Blichn, 10]8[62.

WNW. Rottnest 1. WAL Dredged g5 g6 fise - Goll. R W, George on Bluefin,
4481620 On sponges.

Bunbury, WAL Collb W HL Butler, g/6r,.

Mouth of Muarchison River, near Gantheawane Bay, W.AL CGoll. 1. McDonald.
JARLIRY

Sooside of Point Peron, WAL Colll B R Wilson, 7/12/58.  Among worm tubes.
Exmouth Gull, W.A. Dredged at 2 I'm\ Coll. F. R V. Lancelin, 28/8/63.

Port Hedland, WA, Coll. A, McK: ay via I’ Barrcit-Lennard, g/5/59.  Intertidal.
Port Denmison, WAL 29 177 S, 1147 53" I Coll. B, R. \h!son 24/8/58.

Cable Beach, Broome, W.A, Coll. M. McDonald, 27/12/61.  In rock pools.
Yampt Sd, W.A.  Cbll. G. AL Robinson,  [12/6o.

W. approaches to Mermaid Str., Dampicer Arch., W.A.  Coll. Royce on Darena.
27/5/60.

Adele 1., WAL Colll WL Goode on Dorathea, 18/1/62.  From large clam shell.
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WM 282-65. Cockatoo I, WA, 16 06’ S., 123 o8 L. Coll. N. Holfman, Nov. 1962, From

among crinolds.

284-65. Shark Bay. W.A.  Coll. Poole Bros on Blucfin, ~[14/63.

285-65. Dampicr Arch.,, W.A.  Coll. Neptune Submariners.

286-65. Point Gregory, NW. side of Peron Peninsula, Shark Bay, W.A. Coll. B. R.
Wilson. 1/1/60.

288-65. Palm Beach, Rockingham, W.A.  Coll. P. Barrett-Lennard, 1956, From jeuy
piles.

289-65.  Same as WM 211-65.  —/6/50.

2g0-65. W, of Carnarvon, W.A. 24 59" S, 112 27 BE. 71 fins. CSIRO Sta. 197,
8/10/63.

202-65.  Cockatoo 1, WAL 167 06" S., 123 n?%, L. Coll. N. Hoffman, mid-1g613.

204 -65.  N. side of l]lg,gs 1., WA, Coll. W, Butler, 8/12/65.  From sponge.

204-65.  Swan River, Perth, WAL Coll. G ()l()ugllla J13

2095-65. Canning River, ncar Fremantle, WAL Coll. K. Slll(mi [12/65.

20b 65.  Yanchep reef flat, WAL Coll. B. R, Wilson, 27/1/50.

207-65. Same as WM 21165, —/6/50.

206-65.  Same as WM 211-65. —/6/59.

299-65.  Yampi Sd, WAL Coll. G

300--05.  Same as WM ar1 65, -/6/50.

301-65. NE. of Garden [, WAL ¢ (»H P, Barrett-Lennard, 15/3/50.  On old boom piles.

302-65.  Same as WM 301 65, 4/3/50.

sgo0-65. O Cheyney Beach, Cheyne Pointe WAL 330 547 S0 a2 gw” I Golll s
Barker, —/5/59.

305 65, Bussclton, W.AL Coll. Univ. WAL ;/’4/‘”;

44 49.  Mandurah, W.AL Coll. PoH. Gard, 2/4/449.

g3/94- 96, Swan River, Fremantle, WAL Coll. Ro H. Holland, 36/ 46,

154/173.  Bathurst Pomnt, Rotnest 1, WAL Colll L. Glavert, Jan, or Teb. 1941,

251-78-32.  Cottesloe, WAL Colll 1o Glavert, July 1oyga.

368/q. Bathurst Point, Rottnest Ey WAL Colll T Glauert, Febo rggo. Found living
under urchin Heliocidarts erythrogamma.

403/5-33. Swan River, Peethy, WAL Colll LB Capstick, 2675738,

qog/ti-g0.  Bathurst Point, Rotmest T WAL Feb 1gg0.

4085, Between Premantle and Geraldton, WAL Prawled VS Fadearonr. Coll,
W B Alexander, 1gia.

. Robinson, -/12/61.

1960, Sanie as WAL 485,

Gona. Fremantle, WoALD Colle W Bl Alexander, Nove rgra. From piles ol old jeus.
Gyn. Garden [, WAL (u)ll \\'. B, Alexander and My Justice Burnside™s parev, v/
8g72. Broome, WAL Coll B Alexander, Oct. 1914,

8073, Same as WA Ggyo. ()(I 1029,

(J_',':z. Rottnest T, WAL Coll. Chiel Inspector Fisheries: Jan, 120,

FRLER Cotlesioe, \\.A\. July 1920,

OuG 1. Cottlesloe, WAL Cloll, l Glauert, I[/ $f220 Trom dead sponge.

1ooir.  Cotesloe, WAL Colll L. Glauert, 2/7/22. T'ram Posidonia.

10199/ 10208, Freshwater Bay, nll Swan River. WAL Colll CL L Glanert, a6/ 2 /o0,
10229 34, Sanwe as WM 1otggjroz2od.  Colll AL B Wear, 1923,

10274, Same as WAL roceq ‘H~

10280, Cottesloe, WAL Colll L. Glauert, June 1g29. From sponge.
10361, Same as WAL 10380,

togro.  Same as WM 10360,

104H7. Sane ws WM oo, r2f12/ee0 From living sponge.

10408, Somie as WM rogpro0 July 10928

10472 S an WA ang 1ge0.

togd. WA gnaT. [EENN

[RERLAS VN g r. DE

TO5 7o 4 [EERRAOH

tiry S,

T ’; . ' Al o

ol G e SRV TN NIRRT PO :

IR R ; UMD fo g St iy

1t GO Sn Ve frec. o .

116y Frestowater i wan River, Wo AL Cotl Me Juste Buensides Aprid rg20,
Gt vy oL 7 s 7o Conndog River, Fremande, AW A Colll Capes Abjornson. 6 26,

11780, Swan River, Fremante, WoXO Colll DL MeKenna, 1 i8726.
112, North Beach, WAL 317 527 S, 115 4057 I Colll 1L Lailfivz, /6727,
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WAL 126G r28sa. Bathurst Point, Rottoest oW AT Sepi i, el
E505 7. Swan Rovers Frenandhe WoND Colll HL Wood, 0o
Ton g, Swan River, Fremomile, WAL Clolls B Galoman, 1900 oz,
1od-bo, Gueden LW AL (Ol by Toreman, - o/

Sanwe as WA reeres Collo Me Webh

1in

120 Swan Kivers Fromantle, AW Colls AL R Seenhe o,
16y Swan Kiver, o Conelev WO AD Collo T NelEall S 6 ooy,
175 Hovtman Abvolhos, South Gronp, WA 68700,

200} SELend vk Thavtog oo WA Codl B RO AW o
250 Swan Fiver, Fremandes WO

S50 900 BunbuorvD WO Cloll 10 I Nuoviarie, 603000

P10 o2 =15 s2e Swan Rivers Frenvamle, WA Colll 1 FL R
497 500 ~swan Rever at narrows, Prenvonde, WoAD Lol N )
500 g Sane as AWNE gogr, 27631

Gos gac Sawvan River ac Crawlovs Wb Colll 5iia0 .

7030, Canning Bridee, Swan Rin Fromantth WA Codl 2y e’y
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