AUSTRALIAN CUMACEA. No. 9
THE FAMILY NANNASTACIDAE

By HERBERT M. HALE, DirecTor, Soutn Austrarian MuseumM,

Fig. 1-49.
INTRODUCTION.

The material now dealt with was taken in shallow water off eastern and south-
ern Australia, between latitudes 27° and 41° 8. Some of it was secured by offi
cers of the South Australian Museum, the bulk of it, as previously acknowledged,
by Mr. K. Sheard, Division of Fisheries of the Counecil for Scientific and Indus-
trial Research, while thanks are due also to Mr, 1. S. R. Munro (Assistant Re-
search Officer of the Fisheries Division), who very kindly recently submitted
a formalized Cumacean collection made by him in Moreton Bay (Brisbane},
Queensland.

Searcely anything is yet known of the Cumacea of the northern coast of
Australia and little more of those from the western coast. Russell and Orr (1931,
fig. 1) published a map showing that most of the oceanographic research in the
Western Pacifie, prior to the Great Barrier Reef Expedition, has been conecen-
trated in the region of the Dutch East Indies and the Philippine Islands. Since
then investigations have been earried out by the Department of Zoology, Univer-
sity of Sydney, and the C.8. and [.R. Division of Fisheries.

Famiy NANNASTACIDAE.

Picrocuma Hale, a genus with some unusual characters, is now referred to
this family. Inﬂludmg the twenty-five specles herein deseribed as new, the thirt; V-
four named members of the family oceurring along the Australian coast are dis-
tributed among the genera as follows: Nannastacus, 10; Schizotrema, 1; Cu-
mella, T; Picrocuma, 1; Campylaspis, 14 ; Procampylaspis, l.

As regards Procampylaspis, it is interesting to find south of the southern tro-
pie a form which differs very little indeed from the boreal genotype (see remarks
by Zimmer, 1913, p. 483 et seq.).

Genus Nanwvastacus Bate.

Nannastacus Bate, 1865, p. 86; Stebbing, 1913, p. 168 (syn. and key) ; Zimmer,
1921, pp. 133-134 (keys).

Zimmer keys the species which have the peduncle of the uropod less than
twice as long as the telsonie somite. He omits hirsutus Hansen which he considers
is a ("umella, and is of opinion that sarsi Kossmann is probably referable to
Schizotrema. Only one speecies (gurneyi Calman) has been deseribed as new
sinee 1921. 1In 1936 [ recorded material of the genus from South Australia as
representing three of Calman’s species. Sinee then further specimens have been
colleeted and it is now considered that they should be regarded as distinet species
and not variants (Hale 1937, p. 73). Zimmer mentions that specifie differences

(1) For No. 8 see T'rans. Roy, Soc., 8. Aust,, Ixiii, 1944, pp. 225-285, fig. 1-38,
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within this genus are often slight. He uses the proportions of peduncle, rami and
distal spines of the uropod largely in his key; these proportions vary very little
indeed in the same sex of Australian species of which long series of adults are
available. The number of spaced short spines on the inner margin of the endopod
of the uropod of the species having the peduncle of that appendage short is also
constant ; these spines may be preceded by a short seta, much more slender than
the stouter spines, and the margin also bears minute spinules.

In all Australian species where the adult male is available the exopodal re-
cess in the basis of the peraeopods of this sex has a more or less developed comb-
like outer edeging: these flattened spines are absent in mystacinus Zimmer from
New Britain (Zimmer, 1921, pp. 134 and 139).

Zimmer evidently does not consider necessary Paranannastacus Stebbing
(1912, p. 164) which was established to accommodate Calman’s Nannastacus
reptans and tardus, and it would seem that the suppression of an exopod here
and there in the female is not of partienlar significance in this genus (Calman,
1911, p. 360). The females of the Australian species, where available, have
well-developed exopods on the first and second peraeopods; in inflatus, subin-
flatus and johnstoni spp. nov. there is no exopod on the third maxillipeds in
this gex.

As in the case with Cumella, males greatly predominate, indeed are prac-
tically exclusively present, in collections secured on the bottom by submarine
light (Sheard. 1941, p. 12) and in surface material taken by tow-net. Females
of littoral species which are found on reefs have been secured by using the
formalin method (Hale, 1936, p. 404).

Altogether seven species are now named as new; both sexes are available
in four of these, the male only of the others being deseribed. [Unless, as in
the ease of these males, the body armature is distinetive, the praetice of anthors
has been to avoid naming members of the genus from this sex alone.

Th most northerly records of the genus on Australian coasts are. on the
west nasutus Zimmer (lat. 27° 8.), and on the east suhmii Sars (lat. 16° 23" S,
Foxon, 1932, p. 392).

Zimmer’s keys are here modified to include all species at present named.

KEY TO MALES OF SPECIES OF NANNASTACUS.

The female also is known in the species marked (*).

1. Uropod with pedunele at least twice as long as telsonic somite .. i a By
Uropod with pedunele less than twice as long as telsonie somite . . 5 oo B
2. Pseudorostrum long, the lobes meeting for a distance equal to at least one-sixth of length
of earapace = % s o e S oy R
Pseudorostrum with lobes meeting for a much shorter distance .. lepturus Calman.
3. Propodus of first peraeopod less than twice as long as daectylus lengirostris Sars,
Propodus of first peraeopod about three times as long as daetylus . =t A
4. Peduncle of uropod less than twice as long as endopod ..  brachydactylus Calman.
Peduncle of uropod at least twice as long as endopod ad nasitus Zimmer.*

5. Dorsum of pleon with eonspicuous paired spines (or elongate tubercles) on at least first
five somites e bl ue - b i i, F
Dorsum of pleon with conspicuons spines or tubercles on at most first two somites cio 14

6. First four pleon somites each with a pair of subeylindrieal dorsal proeesses, which with their
apieal spines are higher than vertical depth of the somites .. hangeni Calman,
Pleon somites with at most low dorsal processes, which together with their apieal spines are
never as high as vertical depth of somites .o ‘ " wrs A

7. Dorsum of fourth and fifth peraeon somites strongly raised medianly & s 1A
Dorsum of fourth and fifth peracon somites not raised medianly - A
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Dorsum of each pleon somite with u pair of serrate dorsal carinae, the teeth aente
ossiana Stohbing.
Dorsum of each pleon somite with two rows of blunt-ended large tubercles
inconstans sp. nov,

Pedunele of uropod fully as long as telsonic somite and barely shorter than endopod, Large

dorsal spines (or tubereles) of anterior pleon somites clavate .. elavatus sp. nov,
Pedunacle of wropod mueh shorter than either telsonic gomite or uropod, Lﬂrge dorsal spines
of anterior plean somites aeute or subacute 3. - .+ 10,
Endopod of uropod not more than twice as long as pedunele .. brrl'lmudahm Calmun.*

Endopod of uropod more than twiee as long as pedunale 0 . s o
Auntero-latoral angles of earapace serrate s ‘2 " W L
Antero-luteral angles of ecarapace not asrrate A - « 1B.

Prendorostral lobes meeting helow, Exopod of uroped about one- ﬂnrr] ae long as omlo ud
ungufculatis (Bm) =
Puondorostral lobes gnping helow., Fxnpnd of urnpnﬂ vory short, abont one-tenth ax long a«

endopod ‘o 1 .. d&persp. nov.
Back nnd sides nf earapace gpinose | “r 0s sorsi Kossmaonn,
Back and sides of earnpace not spinose . . . : stehbings Calman,
Pedunele of nropod distinetly longer than telsonie somite o sheardi sp. nov."

Pedunele of wropnd shorter than telsonie somite . . o 1B
Taelnding the terminal spine in the length of each vamus, the nu‘pvd of tha urapua is barelr
more than one-fourth as long as endopod . oo Auhndl Sars ®

Mensnred thus, the exopod of uropod is at Jonst more than ono-third as long as endopod 16,
Terminal spine of exopod of aropod reaching {o Aistn] end of endopod (without ite spine)

pardus Calman.
Terminal &pine of exopod of uropod not reaching to distal end of endopod | . AT
First pleon somite with a distinet median, ]ongltuflmﬂl dorsal pir gearat Stehhing,
First pleon somite with no pronounced dorsal pit . .. 18,
Tarminal apine of exopod of uropod not reaching hevcmd nndd]e of Iongt‘h m' endopod (not
inclnding terminal spine of latter) -8 18,

Terminal spine of exopod of nropod reaching bmroml middle uf length of endopnd l.'*nn-tr
including terminal spine of Iatter) .. 20,

Antero-lateral eorner of cnmpnco rounded, Tast ped‘lm-rous 'md first p]mu somite with no

dorsal tumidities santeri Zimmer ®
Antero-lateral eorner of nara’pﬂﬂ- with spme. I..nnt pedlgemus and first pleon samite each
with & dorsal tumidity i o inflatus gp. nov.*
. Ragie of anterior peracopods wnrh the umnt n:fnrnnl Iamrﬂlaﬂu epines i o1
Basis of antorior peracopods without external lamellate spines .. mystacinis Zimmer,®
Carpua of fifth peracopod ghorter, or barely longer, than propodus . .. 22,
Carpus of fifth peracopod half as long again as propodus ' simmeri Calman.

Integument grunnlate. Tast pedigerons and first two pleon somites each with a pair of
doreal gpines, Tnner margin of nudnpnﬁ of uronod with five short spines subinflatus sp, nov.*
Integmment smooth, No dorsa) spines on de:gemun or pleon somites. Tnner margin of
endonod of nropod with six spines o . johnstoni sp, nov,™

KEY TO FEMALES OF SPECIES OF NANNASTACUS.

The male also i8 known in the species marked (%),

rapod with pedunele at least twice as long as telsonle somite . . o -
Tropod with peduncle mueh less than twice as long as telsonie somite ol el wthe
Pasudorokteal lohes mesting above for preater part of length, but divergent near anterior
ends. Propodus of first pamenpuﬂ lIess than twice as long as dactylus longirostris Bars,*
Psendorostral Inbes not gaping above near apex of pﬂeudomutmm Propodus of first
prescopod more than twiee as long as dactylus . nagutus Zimmer.®
Carapace with sin open row of eurved, laminate spines ‘ﬂankmg ﬂw hrunchial regions
nnguienlatys Sars.”
Carapnes without these spines 2 .o ol (6

Carapaeco with short, stont, thorn-like npines on bnek and :ldau erinaceus Zimmer,
Carnpace without such upinau ' ' i+ B



148 RECORDS OF THE S.A, Musgum

5, Uropod unusnally short, its endopod not longer than telsonic somite and with distal ﬂpme
stout and elnw-like .. brevicandatug Culman.”
Endopod of wropod longer than telsonie somite and with @istal spine more slender . 6,

-

fi. Mirst two pleon somites with strong, pnired, dorso-lateral teeth ot W 11
First two pleon somites smooth dorsully, or with insignificant teeth i el

7, Ineluding distul spine in the length of each ramus, the oxopad of the uropod is only shout
one-third length of endopod -, wuwhanii Sars,”
Measured thus the exopod of uropod is more than half the I('-ugtb of endopod

subinflatus sp. nov.*

8. Pleurul parts of free pedigerons somites with mavginal laminar spines .. T
Plenral parts of free pedigerous somites without marginal lnminar spines . . os!t LI
. First and second peracopods with exopod o 1 agnat us Calman,
First and seeond poracopods with ne exopod B v oo tavdus Calman,
10, Pedunele of uropod longer than telsonie somite .. o ' S 1
Peduncle of wroped shorter than (elsonic somite .. "3 : e LA
L1, Eyes placed close together .. < 5 s mrarrhm Hansen,
Eyes separated by a wide intevspuer .. ‘ . ko -

12, DBranchial siphons onusunlly long, more than hulf as h‘mn‘ iR earapaee. ('*-w-tlmr'{i with long
seattered hairs. Pedunele of uropod lialf as long aguin ae telsonic somite  gurneyi Calman,
Branchial eiphons short, only ahout as long as pt!eudﬂrnﬁtmm Carapace granulate. Pedune Ir}

of uropod only one- third as long again 8 telsonie somite - sheardi ap. nuv.®
175, Endopod of uropod (not ineluding distal spine) lmrrh more thon twice as iuug as pedunely,
or shorter .. 14
Eundopod of umpnd (not mc-!udmg distal uplnP') at least two and one-half Hmms aa luug ne
peduncle 4 i v i : " 3
14, Pirst and second poraonpods mthmlt exopods o A rrpmm Calman.
First and second peraeopods with exopods e . » R
15, Eyes placed close together. Pedunele of uropod not mnch shorter thon endopod without it«
distal spine .o dima (Hala).
Eyes well %pamted Pedmwle of urnpnd only half as long ns mu‘lnpod without its distal
apine va . e : 8 a5 M
16. Carapsee with a median dm-sal depression hetwe-m brfmchml regions. Tt-rmm.:l u;:me of
exopod of uropod reaching nearly to distal end of endopod .. . mdnar Calman.

Carapace with dorsnm not suleate between branebial regions. Terminal spine of exopod
uf uropod reaching barely beyond three-fourths of length of endopod  jolinstoni &p. nov,”

17. Endopod of uropod with two to three short spmcn on innér margin Py , 18
Endopod of uropod with four to five short spines on inner margin s - B
18, Terminal apine of endopod of uropod slender, more than half as long as the ramus
saiitert Zimmer, "
Terminal spine stouter, less than half as long as the ramus .. ; . 19,

19, Branechial regions greatly inflated. Carpus of fifth peracopod shorter thun pmpudus
inflatua ap, nov,*
Branchial regions not afr‘il-tinglv inflated. Carpus of fifth pameupod nearly half a= Imu_v
ngain as propodus gimmeri Oalman,*

20. Terminal spine of exopod of nropod rcarhmg naarh to distal end of endopod
myatacinus Zimmey.
Terminal upine of axopod of wroped reaching to only four-fifths of length of endopod
qibbogus Calman,

NANNASTACTUS NASUTUS Zimmer.

Nunnastacns nasutus Zimmer, 1914, p. 184, fig. 11-12.

Zimmer deseribed the female from Western Australia, A speecies common
in Moreton Bay, Queanslmul (1. 8. R. Munro, various stations) seems to he refer
nhle here, nlfhnngh the size is smaller, an ovigerous female heing only 165 mm, in
length while the numerous males are ahout 18 mm,

Tn these males the psendorostral lohes meet for a distance equal to somewhat
less than one-fonrth of the length of the carapace. The propodus of the first peraeo-
pod is subequal in length to the carpus and ig less than three times as long as dac-
tylus, one of the terminal setae of which is very stout and is fully as long as ils
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Joint.  The propodus and dactylus of the second peracopod do not differ much
in length,

The carpus of the fifth peraeopod is less than half as long again as propodus,

The pedunele of the uropod is twice as long as the endopod or a little longer ;
the endopod hears about seven spines on the inner margin and its terminal spine is
fully half as long as the ramus.

As in the male of brachydactylus Calman (1905, p, 14, fig, 3—female un-
known) from seas north of Anstralia the eyes are placed elose together ; nasutus
apparently diffevs in no important feature from Calman’s species excepting that.
the peduncle of the uropod is relatively a lit{le longer, and the endopod of that
appendage carries a long instead of a very short spine.

NANNASTACUS NASUTUS VAT, CAMELUS Zimmer.

Nannastacus nasutus var, camelus Zimmer, 1914, p. 186, fie. 13; Hale, 1937, p.

73, fig. 9.

This variety was previously recorded from the female only, Males, from a
number of South Australian localities, have the dorsal convexity posterior to the
eyes not s0 prominent as in the female and, even so, varying somewhat in degree
of deyelopment,

ant. 1 map. 3 Laa

Fig. 1. Nannastacus nasutix var, camelus, adult male; c. pace, ocular lobe and pseudo-
rostrum (X 64); ant. 1, first antenna (X 74; flagella, X 270) ; mxp. and prp., third maxilliped
and peracopods (X 74); urop., uropod with fifth pleon and telsonie somites (X 74).

Adull male.  Psendorostral lobes meeting for a distance equal to about
one-fourth of total length of carapace, and with their anterior ends coarsely
serrate; they meet for their whole length and do not diverge near apices; eyes
each with three corneal lenses, the innermost separated from its opposite fel-
low by only about one-half the diameter of s lens; a low but distinet median
carina runs from pseudorostrum to posterior margin of earapace.
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Kirst antenna wilh third joint of peduncle barely longer than second,
and not mueh shorter than first; accessory fMagellum single-jointed, rvelatively
laree, one-half the iength of the first segmeut of the two-jointed main lash,

Bagig of first perncopod with usual lamellate comb; not much more than
two-thirds as long as rest of limb; isebinm with a flattened spine at distal end
of ouler margin: eurpus equal in length to propodus, which is two and une.
hall times as long as dactylus; the latter has a distal claw (as well as one or
two slender setae) shorter than the joiof.

Second peraeopod with basis distinetly longer than rest of Limb; ischiuwm
Wistinet : merus mueh shorter thun earpus and as long as daectylus, which is
not mueh longer than propodus: longest dactylar seta about as long as daety-
lng and propodus logether.

Carpus of fifth peracopod more than three times as long as merus and
almost (wice as long as propodus, whieh is somewhat longer than daetylus.

Telgonie somite dilaled posteriorly, where it is broader than long ; fifth pleon
sumite narrow, twice as long as wide,

Viropod with pedunele smooth, two and three-fourths times as long as tel-
somie somite and distinetly more than twice as long as endopod; exopod three-
fonrths as long as endopod with terminal spine slender aud reaching fo tip of
(listal spine of endopod ; on inner margin of endopod are three setae (one really
distul) and at outer side of terminal bristle is a short seta; endopod with ter-
minal spine stout, less than lalf as long as the ramus, and with seven very
slender gpines, successively ineveaging in length, on inner margin.

Colour milk white, without any dark pigmentation exeepting on ocular lobe,

Length 2-5 mm.

While the Queensland examples of naswins are smaller than the types, the
South Australian specimens of the vaviety are larger; naswlus camelus has been
1aken only on the south coast, hetween long. 117" and 138", about lat. 35° 8, nasudus
only above lat, 28" 5., on hoth east and west coasts.

NANNASTACUS INCONRTANS Bp. nov.

Adult male (eristate form). Carapaece two-fifths of total length of animal,
wider than greatest depth, which is move than half its length; its anterior portion
and the moderately inflated branehial regions are studded with large granules, but
near the inferior margin the surlface is squamose-reticulate; dorsally there is u
double row of 1ubercles, small anteriorly and posteriorly but tor approximately
I he widdle third of length of carupace high, fattened, distally dilated and erowded,
producing the appearance of a pair of longitudinal erests; lateral to each row of
[arge tubercles is a ¢urved sevies of small tubereles: at hinder end of earapace is
i median tumidity, granulate (as well as with the aforementioned rows of tiny
tubereles) and feebly bilobed af the rear; behind each eye is a prominent fubercu-
late elevation, posterior 1o which and a little above its level, is a small rounded
hnss., Eves widely sepavated, each with the usnal three corneal lenses. Antero-
lwteral angle with sall spiniform tubercles, none of which very definitely empha-
sizes the angle. Pseudorostval tobes widely gaping above but mecting below.

Pedigerons somites together barely more than half as long as carapace, the
third and fourth nimsually wide, as broad as the seeond and as the carapace;
first axposed only as narrow strip; dovsally the first and second sonmites are
short, but the baek of the third to ffih is elevated and (like the pleural por-
fons of second to fifth) strongly tnherculite; the tubercles on the pleurae of
fhe fifih somite ave elongate, almost spiniform.

Pleon pbout three-fourihs ss long ax cephalothorax, granulate, the dorsum nf
vaeh somite with two longitadina) rows of three or four Iarger Lubereles, the last
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ol which is more prominent than the others; fifth somite little longer than fourth
and not much longer than wide; telsonie somite a little longer than wide, poster-
iorly rather well produeed above bases of uropods.

Kirst peraeopod with basis two-thirds as long as remaining joints together;
carpus only about one-tenth as long again as propodus and twice as long as dac-
tylus, the longest distal seta of which is rather stout.

Fig. 2. Nannastacus inconstans, adult male, eristate form; lateral view and (ecph.) cophalo-
thorvax from above (X 59); & and ant, a,, sealpture of carapace over branchial region, and
antero-lateral angle (X 185); prp., peraeopods (X 95); urop., uroped with fifth pleon and
telkonic somites (X 85).

Second peraeopod with basis barely longer than rest of limb; ischium not
chstinetly made ont; earpus twice as long as merus, which is barely longer than
the elongate dactylus; the last-named is twiee as long as propodus with its
loneest distal spine longer than the joint itself.

Posterior peracopods long and slender; fifth pair fully as long as pleon
with earpus about one-fourth as long again as propodus and more than three
times as long as merus.

Peduncle of uropod less than two-thirds as long as telsoni¢ somite and
littie more than one-third as long as endopod exelusive of its distal spine;
exopod nearly one-third as long as endopod and with its terminal spine reaching
to distal end of latter; endopod with two uneqnal spines at inner side of distal
spine (whieh is more than half the length of the ramns) and with inner margin
serrate for whole length but without articulated spines.

Length 1-35 mm.

(‘olour pale brown, the carapace margined with white in front and below.
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Loc. South Australia : Backstairs Passage, Page 1slands, 9 fath, (K, Sheard,
submarine light, Apl, 1941). Types in South Australian Musenm, Reg. No. (.
2614 and 2616

Adwlt male (retienlate form), A male taken with that recorded above has so
many features in common with it that there can be little donbt that it represents a
different form of this sex in the same species. 'The pedigerous somites, pleon aind
the appendages are as described, excepting that the dorsal tubereles are somewhart
more prominent and the endopod of 1he uropod is rvelatively a trifle shorter, al-
though it is otherwise exactly similar, with the three nnequal distal spines, ser-
rated inner edge, ete. The sculpture of the carapace, however, is very different.

Fig. 3. Nannpasgtarns inconstang, adilt male, vetlenlate form ; lateenl view and eephalothoras
from above (X 59); 8., sculpture of integument over branchial region (¢ 185).

The branchial regions are more inflated and the surface of the integument here
is mavked with a distinet retieulate patterning (at 8., fiz. 2 and 3, the sculpture
of the two varieties is to the same seale). There are no erests of tubercles on the
dorsum, which bears seatfered granules, vaguely arranged in longitudinal series he-
hind the eyes, and there are no tumidities posterior to the eyes,

Length 135 mm.

This species is distinguished by the wide pedigerous somites and the armature
of the pleon, plus the long posterior peraeopuds and the character of the uropods.

NANNASTACUS CLAVATUS Sp. NOV.

Adult male, Integument of back and sides studded with large, distally dilated
eranules; a eharacteristic armature of dorsal tubercles on second to fifth pediger-
nus and first to fifth pleon somites ; very sparse hairs,

Cavapace distinetly more than one-third of total length of animal; it is less
than twice as long as deep and not depressed, the width being equal to depth;
seen from ahove it is suboval in shape, widest at about middle of length; dorsum
ax seen from the side almost evenly curved, except for a shight angularity in
front of eyes. Antero-lateral margin shallowly eoncave; antero-lateral angle
rounded and armed below with a single small tooth. Pseudorostral lobes meei-
ing ahove and below for whole length; anteriorly they are subtruncate as seen
fromw above, ronnded and with a few teeth in lateral view.

First pedigerous somite shorter than second and partly concealed ; second to
fourth somites with plearal parts broadly expanded, grannlate; on the back the
second and third each bear u paiv of curved, distally dilated, lurge tubereles, the
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fourth has four such tubercles in a transverse row and the fifth a pair, closely fol-
lowed by a row of four nearer its hinder margin.

First pleon somite with six large dorsal tubereles arranged as on last pedi-
gerous ; second and third somites each with two dorso-lateral tubercles on cach side;

Fig. 4. Nannastacus clavates, lateral view and dorsal view of cephalothorax of type male
(X 44).

placed one behind the other, and searcely dilated distally; fourth and fifth with
three dorso-lateral tubereles on each side, the first smaller than the others on both
somites ; these ave more like blunt spines and on the fifth somite the grannles are
themselves spine-like towards the rear; telsonie somite as long as wide, rounded
posteriorly and with small acute projections, its dorsum with irregular granules
but no large tubercles; fifth somite distinetly longer than the others, less than
half as long again as broad.

Pig. 5. Nannastucus eluvatus, paratype male; e, pace, anterior portion of carapace (X 86)
pra. and plo, large tubercles from back of pedigerous and pleou somites; ant. and prp., first
antenna and peracopods ( X 86); vrop., uropod with fi‘th pleon and tensonic somites (X 86).

Al pru. and plo. in fig. 5, tubercles 'vom pedigerous somites 2, 4 and 5, and
pleon somites 1, 2 and 4 show the gradual ehange from dilated to spiniform pro-

jections.
First joint of peduncle of first antenna twiee as long as third which is

shorter than second.
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Propodus of third maxilliped distinetly longer than carpus and nearly twice
as long as dactylus.

First peraeopod with basis less than two-thirds as long as rest of Timb; pro-
podus shorter than carpus, and almost twice as long as dactylus; the ischium has
a strong spine on ouler margin.

Second peraeopod two-thirds as long as fivst; basis less than half as long
again as rest of limb; ischium indistinetly marked off; carpug only as long as
dactylus, which is less than twice as long as propodus.

Carpus of fitth peraeopod nearly halt ag long again as propodus.

Peduncle of uropod a little longer than telsonie somite and not mueh shorter
than endopod exelusive of its terminal spine; it is serrate on both edges: exopod
slightly more than half as long as endopod and with its terminal spine reaching
heyond distal end of latter ; endopod with five spines on inner margin (ineluding
sub-distal one), which successively increase in length backwards, and with dig-
tal spine stout, distinetly more than hall as long as its ramus and almost as long
as the more slender spine of the exopod.

Colour yellowish-white.

Liength 1-9 mm.

Loc. South Australia : Backstairs Passage, Page lslands, 9 fath. (K, Sheard,
submarine light, Apl, 1941). Type male in South Aunstralian Musenm, Reg. No.
(1. 2604,

The situation in which this species was taken is rough, the islands being almost
wcessantly pounded by heavy scas, vendering collecting difficult excepting under
unnsually favonrable cireumstances,

NANNASTACUR ARPER Sp. nov.

Nunnastacus hanseni Hale (nee Calman), 1936, p. 431,

Adult male. Integument of back and sides with spiniform tubereles, becom-
ing sparser on telsonic somite,

Carapace barely more than oue-third of total length of animal, depressed, a
little Jess than twice as long as deep, and twice as long as the pedigerous somites
together: antero-lateral and branchial regions swollen and a posterior median
tumidity ; spiny armature conspicuons and close-set but no outstanding larger
spines. Antero-lateral margin deeply and rather angularly coneave ; antero-lateral
angle produced to form an acute spine, and lower border of earapace posterior to
it margined with spinules. Pseudorosiral lobes subtriangular, separated both above
and below, distally acute when viewed from above and from the side rounded,

First pedigerons somite not visible behind carapace ; second and third somites
each with a pair of prominent spines on baek; fourth with no large dorsal spines
and fifth with a pair of low, stout elevations, each capped with a large and some
smaller spines; pleural parts expanded and backwardly produced, spinose like
sides,

Firat three pleon somites with paired dorsal elevations and spines as on last
pedigerous somite ; buck of fourth less raised hut with one pair of gpines more pro-
minent than the others; fitth distinetly longer than any of the others and about
half ax long again as wide, with no elevations on buek but with one pair of spines
at hinder end somewhai longer than the others; telsonic somite fully as wide as
long, broadest behind middle of length, produced posteriorly und angularly
rounded,

Third joint of peduncle of first antenna subegual in length to second and half
as long as first,

Propodus of third maxilliped longer than varpus,
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Basis of firat (hree pairs of peraeopods with comb of lamellate apines.

Fivst peracopod with basis move than two-thirds as long as rest of limb; pro.
podus subequal in length to carpus (not longer than it) and distinetly less than
lwice as long as daetylus.

Second peraeopod two-thirds as long as first ; basis hall as long again as rest
of limb; carpus half as long again as merus and a little longer than propodus and
dactylns together,

Carpus of fifth peraeopod less than one and one-fourth times propodus.

Peduncle of uropod ahout five-sixths as long as telsonie somite and much
more than one-thivd as long as endopod exclusive of its terminal spine; exopod
less than one-tenth as long as endopod and with its terminal spine not reaching
to middle of length of latter; endopod with six short spines on inner margin and
with digtal spine only one-fourth as long as its ramus.

l"‘iF. 6, Nannastacvs asper, type male; lateral view and cephalothorax from above (X a7) ;
antero-laternl nngle of carapnee (X 72).

Colour, yellowish white, with a dark marking heétween eyes and a conspienons
biackish band across anterior part of sides of earapace, but not ineluding pseudo-
vostrum and not extending quite to antero-lateral margin, leaving a whitish edg-
ing. Fifth pleon somite with a dark band on anterior half.

Length 2+3 mm.,

Loc. South Australia: 5t. Vincent Gulf, Sellick’s Reef, ete.; Spencer Gulf,
Western Shoal (K. Sheard, tow-net, Feb., 1938), and Memory (love, 3 fath, (type
loe.. K. Sheard, submarine light, Feb,, 1044), ete. Tasmania : Cape Barren lsland
(D. L. Serventy, tow-net, Nov., 1939). Type in South Australian Museum, Reg.
No, C, 2573.

The dark colonr markings are characteristic but in a few examples are rather
fnint and the bloteh hetween the eyes is almost or quite absent. The gpiny arma-
fureis g little more prominent in some examples than in others.

T'wo males of this species were previously referred to Calman 's hansen (1905,
p, 11, fie. 1) with which they agree in having the pseudorostral lobes divergent
both above and helow, in having the back of (he pleon prominently spiny, ete. After
xamination of many more males (no females have been taken as yet) the Southern
Australian species is separated because hanseni differs from it in the following par-
ticulars (1) the carapace is covered with rounded, not spiniform, tubercles, its
median hinder tumidity is bilobed, and its antero-lateral angle is not produced as
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aspine; (2) the pleon has the dorsal elevations higher and more slender while the
fifth somite (like that of the related ossiana Stebbing, 1900, p. 612, pl. Ixiv A)
15 not noticeably longer than any of the others; (3) the uropods are shorter and
the earpus of the fifth legs relatively longer.

N. erinaceus Zimmer (1913, p. 430, pl, iv, fig. 36-37), has the carapace priekly
as m asper but the thorn-like armature is differently arranged, while a pair of
spines between the eyes are prominent, and there is a spine on each eye: the uro-
pods nf Zimmer’s single female, from South Afriea, are damaged.

Fig. 7. Nannastaeus asper, paratype male; ant., mxp. and prp,, first antenna, third
maxilliped and paraeopods (X 70; daetylus of maxilliped, X 156) ; urop., uropod with fifth
pleon and telsonic somites (3 70).

NANNASTACUS SHEARDI Sp. nov,

Cumella lima Hale (male only), 1936, p. 436, fig. 23, h and i.

Owvigerous female, Back and sides studded with small granules, none of which
is enlarged or outstanding ; a few seattered hairs are present,

(Carapace one-third of total length; its greatest width, at the rear, is a little
greater than its depth, and equal to three-fourths its length ; there is a very fine
but cistinet median dorsal carina ; seen from the side the dorsum is elevated at pos-
terior end and the pseudorostrum is directed obliquely npwards. Antero-lateral
margin not deeply concave : antero-lateral angle and margin behind it serrate (fig.
8, ¢. pace). Pseudorosiral lobes meeting for whole length ; both from above and
from the side they are truncate and serrate in front.

First pedigerous somite fully exposed, with its pleural parts, like those of
second and third somites, markedly expanded laterally, but not backwards; the
fifth is somewhat tuwid dorsally. Seen trom above the whole cephalothorax is
ovoid.

First and second pleon somites with dorsum slightly more tumid than in
others; fifth somite much longer than any of the others, distinetly more than
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twice as long as wide; telsonic somite dilated at distal end, rounded posteriorly
but longer than width here.

Second and third joints of peduncle of first antenna equal in length, each
less than half length of first.

Third maxilliped with exopod.

First peraeopod with propodus subequal in length to carpus and twice as
long as dactylus.

Fig. 8. Nannastacus sheardi, type female and paratype male; lateral view and (eceph.)
cephalothorax from above (X 52); e. pace, anterior portion of carapace (X 115).

Second peraeopod two-thirds as long as first: basis four-fifths as long as
rest of limb; ischinm not distinetly marked off; carpus half as long again as
merus but not as long as propodus and dactylus together; longest distal spine
of dactylus longer than the joint.

Carpus of fifth peraeopod two-thirds as long again as propodus, which is
equal in length to dactylus.

Pedunecle of uropod one-third as long again as telsonic somite and nearly
one-third as long again as endopod without terminal spine; exopod more than
three-fourths as long as endopod, with its distal spine reaching not far short of
the tip of the spine of the endopod; endopod with four spines on inner margin
(the subdistal one much longer than the others) and with terminal spine more
than two-thirds length of ramus and six-sevenths the length of exopodal spine.

Length 1-5 mm.
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Celour, pale orange, with a dark irregular brown band across anterior part
of carapace.

Adult male Granulation of integument a little more prononnced than in
female.

Carapace more than one-third of total length, slightly depressed and twice
as long us deep; from the side the dorsum is almost evenly rounded, scarcely ele-
vated posteriorly, and the pseudorostrum does not form a decided angle as in the
female. Antennal angle less prominent, the margin bhehind it serrate.
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Fig. 9. Nannastacus sheardi, type female and paratype male; ant., mxp, and prp., first
antenna, third maxilliped and peracopods; urop., uropods with fifth pleon and telsonie somites
(all X 86),

First pedigerous somite short, its plenral parts concealed. Fifth pleon and
telsonic somites resembling those of female.

Peraeopods (apart from sexual differences) much as in female but the second
is three-fourths as long as the first and has the dactylus longer, the earpus being
shorter than it,

Peduncle of wropod more than one-third as long again as telsonic somite but
only about one-sixth longer than endopod, the rami being a little longer than in
female ; exopod four-fifths as long as endopod without distal spine; endopod with
four spines (preceded as in female by tiny spinules) on inner margin, the sub-
terminal almost half as long as terminal, which is less than two-thirds the ramus
and shorter than exopodal spine.

Length 1:59 mm,

Lee. South Australia: St. Vincent Gulf, Brighton, on shingle bar (type fe-
male, K. Sheard and B. . Cotton, Mar., 1937) ; Wardang Island, 2 fath. (K. Sheard,
submarine light, Feh., 1941) ; Sir Joseph Banks Group, on reef of gneiss rocks
(B. C. Cotton, Dee., 1936). Types in South Australian Museum, Reg. No. C.
2607-2609.
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When deserihing lima, the anthor recorded as that species a male which was
associated with the females; the differences in the uropods were noted. Sinee then
a small series of identical males was taken by submarine light, while also available
i the Female of sheardi recovded above, and other females from the Joseph Banks
aroufrs s comiparison of theappendages (partienlarly the uropod) and fifth pleon
and telgonie somites of the females with those of the males in question (cf. irop,
fig, ) leaves little donbt as to their relationship,  (See also note under lima
herein).

The temales eollected by Mr, Cotton have (he granulation pronounced, The
vrannles elongale,

N. gurneyi Calman (1927, p. 400, text fig. 101; female only, Gulf of Snex)
2 very like sheardi but is distingnished by the long rostral siphons, the differemt
proportions of the uropods, ete.

NANNASTACUS INFLATUS 8p. N0V,

Nannastacus gibbosus Hale (nee Calman), 1936, p. 432.
Vannastocus zommerdi Hale (port., nee Calman), 1936, p. 432

Ovigérous female. Integument of back and sides with numerous small, glassy,
(listally dilated granules, closely heset on the carapace; with sparse hairy elothing.
Curapace more than one-third of total length ; its greatest width 18 much greater
tham its depth and more than three-fourths its length ; seen from ahove it is widest
peross the hranchial reeions whieh are mueh inflated, with a distinet median gut.
for hetween : there is a decided hut smaller fnmidity on each side anteriorly and
a still emaller dorsal pair of low bosses behind the eyes ; posteriorly there iz a rounded
median elevation, with its hinder end rather acute and backwardly produeed ;
ceon from the side these tnmidities result in & very uneven dorsal onfline and
there i o decided angle at the base of the psendorostrum. Antéro-lateral margin
deeply concave and antero-lateral angle bifid, being prodneed as an acute tooth.
ahove which is # smaller tonth. Pseudorostral lobes gaping above and below ; seen
from {he side they are subtruncate in front and coarsely serrate.

Plenral parts and a narrow strip of first pedigerous somite exposed; the
dorsum nf the second somite is somewhat elevated and capped with conspicuous
tnhereles: the fonrth somite has a dorsal tnmidity, divided by a longitndinal fur-
row anid topped with large tubercles; the plenral parts are rounded and eonsider-
ablv expanded, the third somite heing ag wide as the carapace.

First pleon somite with dorsal prominenee as on last pedigerous; fifth dis.
finetly longer than any of the others, less than half as long again as wide, slightly
swollen Interally jnst behind middle of length, and with a pair of eonieal dorsal
[uhereles ot hinder marein, lareer than the general surface tnbereles: telsonie
somite as wide as long, ronnded posteriorly und broadest in distal half.

Third joint of peduncle of fipst antenna a little shorter than second and half
as lomge as first,

Third maxilliped with no exopod ; earpns and propodus equal in length,

Pirst peraeopod with propodus a little longer than carpns and almost twiee 4g
iony as dactylns.

Socond peracopod two-thirds as lone us first; basis as long as rest of limh,
rpug longer than isehinm and merns fogether, and as long as propodus and dac-
tving torether, ’

(:nrpns of fifth peracopod ghorter than propodus, which is harely longer than
Anetyins,

Pedunele of uropod fally theee-fourths as long as telsonie somite and little
mare than one-thivd as long as endopod, exelusive of its distal spine; exopod less
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than one-tenth as long as endopod and with its terminal spine reaching just beyond
three-fifths of length of latter; endoped with three short spines on inner margin
and with terminal spine less than half the length of ramus.

Liength 1-9 mm,

Adult male, Integument with granules not quite so prominent as in female.

Carapace a little more than oue-third total length of animal, depressed, twice
as long as deep and with tumidities as in adult female, although the branchial
regions are never inflated to a like degree (ef. ceph,, fiz. 10). Antero-lateral angle

Fig. 10 Nannastacus inflatus, types adult male and ovigerous female; latoral views and
(cepl.) cephalothorax from above (X 43); c. pace, anterior portion of earapace (X 86G); tub,,
luberales on back of carapace ( ¥ 240).

obtuse but actual corner produced as a spine, behind which the margin is ser-
rate. Pseudorostral lobes not meeting above or below: obligne and erenulate in
front as seen from the side. Eyes large and prominent, more so than in female.

First pedigerous somite exposed as narrow strip only. Dorsal elevations on
last pedigerous and first pleon somites just as in female,

Basis of third maxilliped longer than rest of limb.,

Basis of first peraeopod two-thirds as long as remaining joints, the praportions
of which are as in female.

Jarpus of fifth peracopod about one-fourth as long again as propodus.
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Pedunele of uropod about as long as telsonic somite and a little more than one-
third as long as endopod exclusive of its distal spine; exopod one-fifteenth as long
as endopod and with its terminal spine reaching just beyond two-fifths of length

Fig. 11. Nannastacus inflatus, type male and paratype ovigerous female; e. pace, anterior
portion of ecarapace, somewhat flattened; ant., mxp. and prp., first antenna, third maxillipeds
and peraeopods; urop., uropods with fifth pleon and telsonic somites (X 164; daetyli of maxil-
lipeds, X 270).

of latter ; endopod with six short spines on inner margin and with terminal spine
two-gsevenths as long as its ramus,

Length 2:1 mm.

Colour (both sexes). Yellow shaded with pale brown, with scattered dark
brown spots on earapace, and a few prominent blotches on legs. The most constant
marking is a dark brown band, sometimes interrupted dorsally, on the fifth pleon
somite.
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Loe, South Australia: St. Vineent Gulf, Sellick’s Reef, 1 fath., on stenes
(HLL M, Tlale, Jan, and Apl., 1936) and off Drtghtnn jetty ( Miss P, Muwmu Miss
1. M. Angel ind K, Sheard, submarine light, Oct., 1941) and Rapid Bay, 4 fath.,
on mud (H, M, Cooper and A. Ran, Jan., 1944—) Pondalowie Bay (K, Sheard,
taw-net, Mar, 1938) : Kangaroo Island, Antcbhumlrer Bay (K. Sheard, submarine
light. Dee., 1933) ; Spencer Gnlf, Corney Point (K, Sheard, Feb., 1941) and
Port Lincoh and Memory Cove, 3 fath. (type loe., K. Sheard, submarine light,
Feb. 1944), Queensland Moretan Bay. Myora Hlj{hf surface (ovigerous femule,
IS R. Mllllt‘n. Station 42, 50 ¢m, 40 m., net, 7T pom., Nov. 29, 1940 and males from
other stations in the Bay, Noy.-Dee, 1940), Types in South Anstralian Musenm,
Reg, No, C, 2577 2578,

'This appears to be the commonest Nonaastaeus of the South Australian coast.
Ovigerons females and jnveniles were previously referred to gibbosus by the
writer, Calman’s species is deseribed from the adult female only and thig is sepa.
rated From thai of inflatus by having (1) the psendorostral lobes meeting below ;
(2) the third joint of peduncle of first antenna longer than the second: (8) the
exopod of the nropod, with its spine, relatively longer, while the endopod has “* five
smull spines on its inner edge,”'  Also, Calman does not Agure the two rdorsal
tnbercles at hinder margin of the fifth pleon somite but the non-artienlated spines
af the integnment show sonie variation in mnflotus,

The adnlt males of inflatus are of two sizes, approximately 2:1 mm. and 2-2
mr in leneth. The larger males were regarded wl supro as zimmerd Colman but
the male of the last-named differs (1) in the smaller size, 1-6 mm.; (2) the psen-
durostral lobes are not widely open above; (3) the carpus of the fifth perasoped
is half as long again as the propodus; (4) the exopod of the uropod with its spiue
is longer, reaching beyond middle of length of endopnd.

N. inflatus also has affinities with the smaller sauleri Zimmer (1921, p. 135,
figr. 30-37) hut ix separated hy the characters given in the keys

The gingle female from Queensland is 2-1 mm, in Tengih but (he largest of the
males taken by Mr. Mnunro measure over 2-5 inn.; these males have the nropods
and other appendages as in the sonthern specimens but the furrows hefween the
tnmidities of the cavapace are less pronounced, a featnire possibly produced by four
vedrs of immersion in formalin,

NANNASTACUS SURINPLATUS 8p. nOv.

Nannastacus zimmeri Hale (parl., nee Calman) 1936, p. 432,

Owigerous female, Integument with ervanules ag in inflatus and with sparse,
rather long hairs.

{"aruputm large, fully two-fifths of total length ; it is widest across the hrau
chial regions, where the hreadih is considerably m*m!vr than its depth and is
ennal to fonr-fifths its length ; although each branchial region is inflated there is no
deep furrow bhetween the sweﬂi:m‘s as inanflotus, nor_ viewed from above, 15 there a
marked constrietion anterior to them ; posteriorly is a median tmimidity, noi pro-
mineni as seen from the side, and having at its hinder end a pair of tnbereles
larger than the general granules. Antero-lateral margin deaply coneave and angle
produeed, tooth like, Psendorostral lobes as in i flatus but a litthe shorter: not
meetineg above or helow.

Plenral parts and lower part of sides of firat pedigerous somite exposed ; dor-
sal trmidity of fifth with a pair of tooth-like tubereles, which stand ont samomgst
the smaller granules; first to third somites as wide as carapace, the plenral parts
heing considerably expanded hut not backwardly produced,

Firet und second pleon somites with dorsum slightly elevated. each with a
pair of aente tihercles as on st pedigerous somite ; fifth distinetly longer thun
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any of the others, less than half as long again as wide; telsonie somite as wide as
long, slightly dilated towards posterior end which is roundly sinunate.

First antenna as in inflatus.

Third maxilliped without exopod; ischium relatively large and distinet.

Kirst peraeopod with propodus not longer than carpus and much less than
twice as long as dactylus.

Fig, 12, Nannagtacus subinflatus, types male and ovi-
gerous female; lateral views and from above (X 45);
anterior portion of earapaces (X 56).

Carpus of fifth peraeopod a little longer than propodus (shorter than it is
in wmflatus).

Pedunecle of uropod more than three-fourths as long as telsonie somite and
fully half as long as endopod, exclusive of its distal spine; exopod almost one-
sixth as long as endopod and with its terminal spine reaching almost to five-sixths
of length of latter; endopod with two short spines on inner margin and with its
distal spine more than half the length of the ramus.

Colour dull yellow.

Length 1-4 mm. (ova in greatest diameter 0-18 mm.).
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Adult male. As in the female there are paired spiniform tubercles on the
back of the last pedigerous and first two pleon somites, while the terminal joints
of the peraeopods are of the same proportions. Carapace fully one-third of total
length of animal, less inflated than in male of inflatus and with dorsal outline more
regular. Antero-lateral angle and psendorostral lobes much as in inflatus.

Only a narrow strip of first pedigerous somite exposed.

Upper margin of antennal groove of first to fifth pleon somites guite strongly
spinose; fifth somite more than half as long again as wide, with a pair of spini-
form tubercles at hinder margin; telsonic somite slightly longer than wide.

Ll
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Fig. 13, Nannastaous subinflatus, paratypes male and ovigerous female; ant., mxp. and
prp., first antenna, third maxilliped and peraeopods; urop., uropods with fifth pleon and telsonic

somites (all X 86).

Peduncle of uropod more than three-fourths as long as telsonic somite, and
two and one-half times in length of endopod, exelusive of its terminal spine ; exopod
about one-eighth as long as endopod and with its distal spine reaching distinetly
beyond middle of length of latter; endopod with five short spines on inner mar-
gin and with terminal spine one-third as long as its ramus.

Liength 1-7 mm.

Loe. South Australia: St, Vineent Gulf, Sellick’s Reef, on stones, 1 fath.
(H. M. Hale, Apl., 1936) and off Brighton jetty (type male, Misses P. Mawson and
L.. M. Angel, submarine light, Oet,, 1941) and Port Willunga, on reef (type fe-
male, Hale, Apl., 1944) ; Spencer Gulf, Memory Cove, 3 fath, (K. Sheard, sub-
marine light, Feb , 1944) and other localities in both Gulfs. Types in South Aus-
tralian Museum, Reg. No. C, 2588 and (. 2612.

The smaller males previously identified by the writer as zimmeri Calman are
referred here. N. subinflatus is very like Calman’s species but the last-named
differs in having the pseudorostral lobes meeting below, and in the male for a short
distanee above also, the pleon is withont spines, while the earpus of the fifth leg is
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nearly half as long again as the propodus, and the endopod of the uropod is three
times as long as the peduncle ; as these differences are constant in a long series of
South Australian specimens the latter are now regarded as representative of a dis-
tinet species.

N. subinflatus oceurs in the same situations as tnflafus ; it may be distingunished
by the smaller size, the different shape of the carapace and the proportions of the
peracopods and uropods; it will be noted that the inner margin of the endopod of
the last-named (as in zimmeri) bears two short spines in the female and five in
the male as against three and six in the sexes of inflatus and johnstoni.

NANNASTACUS LiMA (Hale).

Cumella lima Hale (female only), 1936, p. 435, fig. 22 and fig. 23, a—g.

Although the eyes are much closer together than is usual in the females of
species of Nannastacus, they are paired ; each has three corneal lenses and is sepa-
rated from its fellow by a distance less than its breadth. The larger eyes of the
males of brachydactylus Calman and nasutus Zimmer are similarly narrowly sepa-
rated.

An ovigerous female recently collected in Table Bay, Tasmania, has the form
slightly more robust than in South Australian examples, is a trifle smaller (13
mm.) and the granulation of the integument is quite distinet. The antero-lateral
corner of the earapace is subacute and the lower margin immediately posterior to
it is serrate. The third maxilliped has an exopod. The peraeopods are much as
described for sheardi but the carpus of the fifth peraeopod is less than half as
long again as the propodus.

A few subadult males from Tasmania have the uropods as in the female
excepting that exopod and peduncle are very slightly longer in relation to the
endopod, which has three distal spines distinetly marked off on inner margin.
The fifth pleon somite, as in the tfemale, is only half as long again as wide.

NANNASTACUS JOHNSTONI Sp. nov.

Owvigerous female. Integument almost smooth, shining, sparsely clothed
with long hairs.

Clarapace relatively large and robust, three-sevenths of total length of ami-
mal and nearly three times as long as pedigerous somites together; across the in-
flated hranchial regions it is wider than deep, while it is less than twice as long as
deep ; the antero-lateral regions are somewhat swollen, there being a noticeable
lateral depression between these tumidities and the swollen branchial areas; back
of carapace rather flat, slightly rounded along midline and with a median tumidity
at hinder end. Antero-lateral margin angularly coneave and antero-lateral angle
well marked, produced and subacute. Pseudorostrum directed npwards, the lobes
gaping above and below, and not meeting to any appreciable extent ; front of lobes
as seen from side rounded and subtruncate, with indefinite serrations.

Pleural parts and a narrow strip only of first pedigerous somite exposed ;
second also very short dorsally (where it is elevated) but like first and third
areatly expanded laterally and wider than the carapace; fourth and fifth somites
each with back slightly raised.

Pleon somites short and stout ; first deeper and wider than long, with dorsuam
tumid ; fifth longer than the others, but less than half as long again as wide; tel-
sonic somite rounded posteriorly, barely longer than wide.

Third joint of peduncle of first antenna shorter than second and less than
half as long as first.
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Third maxilliped withont exopod and with ischium poorly defined ; propodus
a little longer than earpus.

First peraeopod with basis very short, much less than half as long as the
elongate remainder of limb ; propodus little longer than carpus and léss than twice
as long as dacetylus.

Second peraeopod two-thirds as long as fivst ; basis subequal in length to vest
of limb; carpus not much longer than merus, and about as long as propodus and
dactylus together: dactylus short and broad, little longer than propodus, and
shorter than its longest distal spine.

: Carpus of fifth peracopod shorter than propodus, which is longer than dac-
tylus.

Fig. 14. Naanastacus johnstoni, lateral view and dorsal
view of cephalothorax of type female (X 56).

Peduncle of uroped, two thirds as long as telsonie somite and half as long as
endopod, exelusive of its terminal spine: exopod fully one-seventh as long as
exopord and with its terminal spine reaching just beyond three-fourths of length
of latter: endopod with three short spines on inner margin, all equal in length,
and with terminal spine half the length of ramus.

Length 1-45 mm. Ova in greatest diameter 0+15 mm.

Colour yellow, with dorsum pale brown.

Adult male. The usual sexual differences are exhibited. The basis of the
first four peraeopods is very wide (about twice as long as wide) and there are
the nenal lamellate teeth on the anterior pairs (see fig. 15).

ITropod relatively longer than in female; peduncle three-fourths as long as
telson, and less than half as long as endopod exclusive of terminal spine; exopod
less than une-eighth as long as endopod and with its terminal spine reaching just
beyond middle of length of latter: endopod with six spines on inner margin,
successively inereasing a little in length backwards, and with distal spine folly
one-third length of ramus.

Length 15 mm.

Lae. New South Wales: Syvdney; Vaueluse, on stones, between tide marks
(type loe., T, FL Johnston, Jan., 1937) and Shark Tsland, on stones (K, Sheard,
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Feb,, 1938). Queensland : Moreton Bay, Myora Bight, surface (I. S. R. Munro,
various stations, 50 em. 40 m. net, Nov., 1940). Types in South Australian
Musenm, Reg. No. C. 2580-2581.

The species is named after Prof. T. Harvey Johnston, who first collected it.
The formalin treatment of silt-covered stones produced a good number of ovige-
fous 1i:emalt!'.a‘. which are of two sizes, approximately 1-5 mm. and 195 mm, in
ength.

mxp.3 ¢

Fig, 15. Nunnastacus johnstoni, paratypes adult male and ovigerous female ; e, pace, anterior
portion of carapace, somewhat fattened; ant., mxp. and prp., first antenna, third maxilliped and
peraeopods; urop., uropods with fifth pleon and telsonic somites (all X 108).

This wonld seem to be the common Nennastacus in Sydney Harbour. [t is
close to miner Calman (1911, p. 357, pl. xxxiv, fig. 1-3) ; but has the exopod of
the uropod relatively shorter in the female, with its distal spine not reaching nearly
lo distal end of endopod ; further, while the branchial regions are more inflated
(han in Calman s species, there is no median dorsal depression between the tumidi-
ties in this sex.

Mr. Munro secured a good number of males only and the species is evidently
abundant in Moreton Bay, Queensland, also. These males range in size from 1-5
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mm, to just over 2 mm, but the appendages show no differences, They were taken
i company with males of inflafus, which are distinguishable becanse of the slightly
different uropods, in which the peduncle is relatively shorter, the distal spine of
the exopod does not quite reach to middle of length of endopod (exclusive of ter-
minal gpine) and the distal spine of the endopod is not quite so long, being less
than one-third the Ieugth of the ramus; further, the dactylos of the first peravopod
18 slightly shorter m relation to the prupudus of that limb.

(Genus SorzorremA Calman,
Sehiweotrema Calman, 1911, p. 360; Stebhiug, 1013, p, 165 (kev),

NOHIZOTREMA ACULEATA Hale,

Schizotrema bifrons Hale (nec Calman), l‘HH, p. 420 fig. 18,
Schizotrema bifrons var. aculeata Nale, loe, eit., p. 430, fig, 19,

Further Australian specimens are &vmlable. As the hody armature differs
always from that deseribed by Calman (1911, p. 362, pl. xxxiv, fig. 18-21) for his
bifrons from the Gulf of Siam the name aeuleata may be applied to the Anstralian
form, The delicate spines are easily damaged, hut as proviously mentioned they
do show gome variation. Ovigerons females and fully adult wmales, assumed to
belone together, exhibit quite considerable differences in this direetion,

8. bifrons is described Yrom the female only. Females and almost adult
wales of aouleata have the spinulation moceh more marked than in the female of
bifrong, with at least one pair of outstanding dorsal spines, and a similar large
lateral spine on each side of the second to fifth peraeon somites and on all the
pleon somites; the side spines are particulavly prominent when the animal 1s
viewed from above (see posterior portion ol pleon of female and subadult male
in tlg. 16). The surface dorsally and laterally bears tiny spinules and some
small spines. The fifth pleon somite is as wide as long and is not longer thun
the telsonic somite: the longest dorsal and lateral spines ave equal in Tength
to about half the width of the somite.

Adult male, Fnolly mature males of the same size us ovigerous females
(approximately 1.7 min.) and taken by submarine light at Port Lincoln, Sonth
Ausgtralia, are here regarded asg belonging to acwleats because the arrangement
of the spines of the dorsnm is essentially the same, althongh the spines themselves
are shorter. There are no very large lateral spines as in the adull female and
voung male,

The earapace s depresged, two-lifthe of tofal length of animal and twice as
long as the pedigerons somites together ; at the rear is a triangular, low tnmidity
which is not produeed backwards and which is margined on each side by a pair
of deep grooves, ecanverging from the posterior end to meet in the mid-line be-
tween the branchial regions, and thence diverging to meet a tumidity behind
each eye: dorsally and dorso-laterally it 1s covered with spines, which hecome
tuberenlar on the lower parts of the sides; one or two spines hebind the eyes are
larger than the others and there is a conspicuous spine below the psendorostriim,
direeted ontwards from the front, Antero-lateral corner angular, not produneed
and with a small spine, behind whieh i8 a row of npinules.

Firat peraeon somite exposed ag o narrow strip; second to third about as
wiidle as carapace, with pleural parts expanded and armed with spines larger than
those of sides; dorsal pair of spines on second and third not larger than pleural
spines, o fmlt'ih longer, and on {ifth as long as longest dorsal spines of first
o fourth pleon somites,
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Kifth pleon somite fully as wide as long and about as long as telsonie somite,
with a row of four or five spines (which snceessively increase in size) on each
gide of dorsuni ; back of telsonic somite with median spine as in female, with dorso-
lateral spines short, and with only insignificant lateral spines.

Fig. 16. Schizoirema aculeata, Adult male from the
side and from ahove (X 50). Uropods with fifth pleon
and telsonic somites of adult male, ovigerous female and
(juv.) not fully mature male (X 105).

On the fourth and fifth peraeon and first to fourth pleon somites there is
a longitudinal, median depression between the paired elevations bearing the spines.
First antenna with second and third pedunenlar joints subequal in length, each
half as long as the fiest ; accessory flagellum single jointed, about one-fourth as long
as first joint of main fagellum.

Third maxilliped with basis longer than rest of limb; merus with an outer
subdistal spine, preceding the nsual plumose seta, whieh like one of the two on
the outer apieal lobe of the basis is unusually stout.
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First peracopod with slender terminal jointy together more than half as
long again ag basis; ischium with a sirong distal onter spine and merus with
smialler spme in same position ; carpus and propodus subequal iu length, and dae-
I¥lus less than two-thirds as long as either,

Second peracopod with basis about equal in length to remainder of limb;
carpus subequal in length to dactylus and twice as long as merns; daclylus three
limes as long as propodus, with longest termingl seta equal in length to propodus
plus dactylus.

Fifth peraeopod with carpus nore than hall as long again s propodus, whieh
is longer than the dactylus.

Pedunele of uropod more than hall as long as telsonie somite and less than
one-third as long as endopod exclusive of its terminal spine; exopod nearly half
as long again as pedunele, half as long as endopod and with its distal spine reach-
ing to jusi beyond distal end of last-named ; terminal spine of endopod stout, two-
il'ths as long as its ramus,

Ouvigerous females have the rawi of the uropod relatively shorter (endopod
barely more than twice as long as peduncle, and exapod as long as pednnele) ; dis
lal spines of same length in proportion to rami.

Almost mature males (lig. 16, juv,) with lateral body spities as i Lthe femaie,
have the rami of the uropod intermediate in length between those ut 1he ovigerous
female and adult male.

Two males from Moreton Bay, Queensland (10w-net at night, Nov ~Dee., 1940,
LS. R. Munro) ave smaller than the southern specimens (15 mm.) and differ in
having the spinulation of the carapace fur less leveloped, with the spine helow
pseudorostral lobes insiguificant.  In oue of them the dorsal processes of the
Pleon somites are more slender and there are no fuirly large spines near the base of
the long and prominent apical spine of each elevation, the slope of which bears unly
small spinules; the second male has the pleon armature as figured.

Fenus CumMuELLA Nars.

Cumelle Sars, 1864, p. 198; Calman, 1911, p. 444 (key) ; Stebbing, 1914, p. 178
(syn, and key),

Nine species can be added to the genus since Stebbing’s revision, three from
the Northern Hemisphere (Hansen, 1920, pp. 29-30, pl. ii, fig, 45 and Hart, 1930,
p. 15, fig. 5, A-D) three from South-Western Australia (Zimmer, 1914, pp. 179-
182, fiz. 4-9), and three now proposed.

Zimmwer has suggested that Nanuastacus hivsutys Hansen should be referred
to Cumella because of the close sel eyes of the female. Cwmnrdla Kma Tlale (1936,
p. 435) has the cyes scparated by a very narvow interspace in the female but i is
now eonsiderad that the speeies belongs to Nannastacus.

It 1s perhaps searcely practicable to deseribe newly diseovered SPUCIes 80 0X-
haustively as to preclude any possibility of confusion regarding others subse-
quently found. For cxample Cumella hispida and laevis Calman muy be men-
tioned. There ocenr in Australian waters several forms distinet from each other
and allied to these two speeies bul appuvently separable from them. Owe of
these. from southern Australia was formerly recorded provisionally as laewis
( Hale, 1936, p. 432) ; another, now available from Queensland, is, in the propor-
toms of the uropods, still cloger to lecvis but the armature of these appendages
is dilferent.  The relatively slight features distinguishing these {wo Australian
foems Trom laewiy, as deseribed from the Gulf of Siam, are constant i long series
and both are herein regacded as new; eventnally they may be considered varie.
lies or subspecies but in any case separate names seem to be desirahble.

The statuws of the matecial herein referred to hispide remuing in some douht
pending further details of the species.
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KEY TO AUSTRALIAN SPECIES OF CUMELLA.

1. Peduncle of uropod distinetly longer than telsonic somite 2.
Peduncle of uropod at most only as long as telsovic somite T %
2. Carppace with o marked dorsal tumidity at posterior end ik .. gibba Zimmer.
Carapace with no tumidity at posterior end i id ié iy

Carapaee well arehed dorsally. Pseudorostral lohes not projecting iu front of ocular lobe,
BExopod of nropod mueh shorter than endopod £ £ eyeluspoides Zimmer.,
Carapace with dorsal sdge practically horizontal, Pseudorostral lobes projecting in front
of veular lobe to form a short but distinet pseudorostrum. Exopod of uropod as long, or
almost as long, as endopod . . % SN

4, Inmer margin of endopod of uropod with spines along practieally whole length munroi sp. nov.

E..J

Tnner margin of endopod of uropod with spines restrieted to distal third .. cana sp. nov.
5. Terminal spines of rami of uropods not distinetly marked off .. 1 Ay Hhs
Terminal spines of rami of uropods distinetly marked off - turgidula sp. nov,

6. Adult female with two small median dorsal spines on earapuce and with pleon not much
shorter than cephalothorax. Carpus of fifth perneopod mueh longer than ischium and merus
together < 5 Vs i g hispida Calman.
Adult female with no dorsal spines on carapace and with pleon only three-fourths as long as
cephalothorax. Carpus of fifth peraeopod not much longer than ischium and merus together

michaelseni Zimmer,

('UMELLA MUNROL §p. 110V,

Owigerous female. Form as in lacvis Calman, the back of the carapace almost
horizontal and the psendorostrum very short and truncate in front. Integument
with ghort sparse hairs.

First antenna with last two joints of peduncle subequal in length, and first
joint two-thirds as long again as either; accessory flagellum distinet, main lash
not longer than last peduncular joint. '

Fig. 17. Cumaella munroi, lateral view and dorsal view of eephalothorax of type adult male
(X 50).

First peraeopod with basis, as in laevis, short, less than half as long as rest
of limb: earpus shorter than propodns aud dactylus together; propodus two-
thirds as long again as dactylus,

Second peraeopod with basis about four-fifths as long as rest of limb; dacty-
lus a8 long as earpus and propodus together and almost as long as merns and cax-
pus together : longest {erminal spine of dactylus as long as the joint.

Wifth peraeopod with ecarpus nearly half as long again as propodus, which is
not as long as the slender dactylus.
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Uropod with peduncle slender, two-third as long again as telsonic somite
and with six short spines (as well as ugual minute spinules) on inner MArgIn ; en-
dopod, as in female laevis, iwo-thirds as long as pedunele, but with seven spines
spaced along length of inner margin and with loug terminal spine three-fourths
as lony as ramus; exopod as long as endopod, with longest of the two unequal tee-
minal spines almost as long us its second joint,

Liength 16 mm,

Adult male. Carapace more than one-third of total length of animal ; three-
tourths as long again as deep and as wide as deep. Psendorosiral lobes meeting
for a distance equal fo less than one-third length of ocular lobe, which is large,
fully as wide as long, rounded and with seven large corneal lenses, Antero-lateral
margin concave and angle obtuse.

Pedigerous somites together four-sevenths as long as carapace; pleyral parts
of first concealed, those of remainder slightly expanded,

Pleon not much shorter than cephalothorax ; (ifth somite hall' us long again
as telsonie somite, which is (as in female) little longer than wide and not markedly
produced posteriorly,

Peraeopods with joints, apart from the longer basis, of same proportions as
in female,

Uropods with peduncle fully twice as long as telsoni¢ somite ; endopod two-
thirds as long as pedunecle and with terminal gpine more than three-fourths as long
ag ramus ; exopod with longer terminal spine almost as long as whole ramus; other
armature of rami and pedunele as in female.

Length 1-6 mm,

Loe. Queensland : Moreton Bay, Green Island, surface (1. 8. R, Munro. Sta.
tion 1, 40 em. 60 m., net, 7 p.m., Jan. 20, 1940) and Myora Bight, surface (1. 8.
R. Munro, Stations 27, 28 and 55 [type loe.], 1.30 a.m., 2,30 a.m. and 9,40 p.m.,
Nov. 20, 1940 and Dee. 6, 1940). Types in South Australian Musenm, Reg. No.
C. 2631.

While only a single ovigerons female was taken by Mr, Munro’s surface vet-
tings, males are abundant in the wight hanls mentioned, but only three were
secured at Station 1.

Although as aforementioned, the uropods in their slenderness and propor-
tione resemble those of laenis, their armature, constant in the series, is (uite dis-
tinetive,

CUMELLA CANA 8P, NOV,

Cumella laeve Hale (nee Calman), 1936, p, 432, fig. 20-21,

The differences hetween the southern Australian material and the female
deseribed by Calman are disenssed w! supra. The uropods in cona have the Pé-
ilunele wider, less than six times as long 48 broad (about ten times in lndars), ser-
rate on inner edge and with the terminal spine of the endopod barely half the
length of the ramus instead of fully two-thirds as long as it ; normally (here ave four
moper spines on this ramus in the male but rarely there ave five; the endopod in the
temale hag three or four inner spines.  The name is given in allusion to the orey
colouration.

ln fig. 18 the appendages of cana are compaved with those of munroi. ‘The
former differs in that (1) the first peracopod has the carpus Ionger (han propodus
and daetylus together, and the lamellate spines at the edge of the exopodal recess
of the basis are stronger; (2) the second peraopods have the dactylus muach shorter
Man merns and earpus fogether: (3) the dactylus of the fifth peracopod is
shorter: (4) the uropods are stouter, with different armature and with pedunele
ghorter in relation to telsonie somite and endopod.
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Loc.  South Australia: St. Vineent Gulf, Sellick’s Reef (type loe., H. M.
Hale, Mar.~Apl., 1936) and Brighton on shingle bar (K. Sheard and B. C. Cotton,
Mar., 1937), and Port Willunga on reef (H. M. Hale, Apl., 1944) ; Spencer Gulf,
Memory Cove, 3 fath. (K. Sheard, submarine light, 8 to 8.30 p.m., Feb., 1941) ; Kan-
waroo lsland, Antechamber Bay, 4 fath., (K. Sheard, submarine light, 8 to 8.50
p.m., Apl, 1941), Types in South Australian Museum, Reg. No. C. 2032.
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Fig. 18. Cumella munrai and €, cana; ant., prp. and urop., first antenna, peraeopods and
uropods (X 145).

Adult males range in length from 1-6 mm. to 1:84 mm. One of the larger
examples has the uropods as figured (although with five inner spines on endopod )
but the proportions of the first and second peraeopods differ slightly in that the
dactvlus of the first pair is only half as Jong as propodus, while that of the second
is not much longer than the carpus. The main and most prominent difference in
this exceptional example lies, however, in the fifth leg, which is relatively half as
long again as in other individuals and has the carpus four-fifths as long again as
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propodus.  Also, this peracopod is here as long as the second leg, whereas in typi-
cal wales (seemingly fully adult, and with long setae on the thoracie exopods) it
is mueh shorter than that limb and has the earpus only about half as long agai
as propodus,  As noted elsewhere, the attainment of eomplete sexnal maturity by
the male of some other Cumacea results in considerable changes and one may
venture to suspeet in this case the possibility of two forms of this sex, hoth ap-
parently adult ; this ussumption, however, shonld be viewed with cantion and there
15 the possibility that the long-legged male represents another species.

CUMBLLA TURGIDULA Sp. nov.

Adult male. Integument of back and sides granulate, the granules rather more
conspicnous on pedigerous somites than on earapace, and clothed with short vel.
low hairs which become sparser on the pleon,

Fig. 19. Cumella turgidula, lateral view and dorsal view of cephalothorax of type male
(X 23).

Carapace not quite one-third of total length of animal ; a little depressed aud
nearly twice as long as deep; seen from above it tapers towards the front and is
widest aeross the branchial regions which are somewhat inflated ; there is a low,
median earina, interrupted between the branchial tumidities by a short broad fnr-
row ; at the posterior end of each pseudorostral suture there is a small boss ; seen
from the side the pseundorostrnm is not upturned, its coneave upper margin enry-
ing back and np to above the eye; thence the dorsal contour is arched, with u de-
pression behind middle of length, posterior to which is a low hinder tumidity.
Antero-lateral margin shallowly concave and antero-lateral corner rounded, oh-
tusely-angular. Psendorostral lobes meeting in front for a distance equal to fully
half length of ocular lobe; anteriorly they are subacute, crenulate, with a few
sétae and seen from the side very oblique. Ocular lobe wider than long, with seven
large corneal lenses, one pair ecolonrless, the others black. '

First pedigerous somite exposed above, concealed on lower part of side by the
anterior pleural lobe of second; third to fifth with pleural parts expanded and
slightly backwardly produced : second almost as wide as carapace and, like the
third, with a faint median earina,

First four pleon somites subequal in lengih, each distinetly shorter than
the tifth, which ig narrow, twice as long us wide ; telsonic somite almost as long as
fifth, less than twice as long as wide, scaveely dilated posteriorly, produced ahove
bases of uropads where it is rounded with a small median terminal point: baeck of
all somites rounded withont trace of median ridge,
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First joint of pedunele of first antenna twice as long as third, which is barely
shorter than second: second joint of flagellum not much shorter than first; ac-
cessory lash single-jointed, minute.

Second antenna with flagellu reaching just beyond end of pleon.

Third maxilliped with ischinm short and propodus half as long again as
carpus.

First peracopod with earpus not quite reaching level of antennal angle; basis
as long as ischium to propodus together; ischium and merus subequal in length;
varpus about two and one-third times as long as merus and one-third as long again
as propodus, which is twice as long as the short daetylus.

Seeond peraeopod with basis as long as rest of limb; ischinm very short;
carpus fully half as long again as merus and longer than dactylus, which is quite
fwice as long as propadus and has its longest terminal spine equal in length to
itself.

pe T T, . RS 5. W

Fig. 20. Cumella turgidula, type male; ant. 1, first antenna (X 45; last peduncular joint
and flagella, X 160); prp., peraeopods (X 45); urop., uropod (X 86); with fifth pleon and
telsonic somites (X 45).

Fifth peraeopods with carpus morve elongate than in preeceding legs, nearly
three times as long as merns and three-fourths as long again as propodus,

Pedunele of uropod equal in length to telsonie somite and barely longer than
endopod, inclusive of its terminal spine; its inner margin is spinulose and is armed
with six large spaced spines, successively decreasing in length towards the rear;
exopod three-fourths as long as endopod, and as long as its stout terminal spine;
endopod with six spines, equal in size, on inmer margin and with a robust distal
spine more than half as long as the ramus.

Colonr : evenly shaded with brown excepting for the anterior part of eara-
pace (where the colonr merges into dark umber) and a pale yellow edging at mar-
gins of carapace and anterior and posterior edges of somites. First antennae
brown, with edges of joints pale; other appendages translucent, save that the dis-
tal joints of the first legs are tinged with brown,

Length 2-9 mm,

Loc. South Australia: Spencer Gulf, Memory Cove, 3 fath. (type loc., K.
Sheard, submarine light, Feb., 1944) ; St. Vincent. Gulf, Port Willunga, 1 fath., on
reef (T1. M. Hale, Apl., 1944). Type in South Australian Museum, Reg. No. C.
2672,
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The type was taken in company with numerous males of Nannastacus asper,
mflatus and subinflalus. 1t is close to €. hisprda Calman (see below) but is a
little larger than the female type of that species, and than the male whieh is
here tentatively assigned to Calman’s species. It differs in the proportions
of the uropods and in having the terminal spines of the last-named separated off
from the rami,

CumeLLA miseipA Calman,

Cumella hispida Calman, 1911, p. 347, pl. xxxii, fig. 11-14; Zimmer, 1914, p. 179.

Ovigerous female. Three examples 188 mm, to 2 mm. in length agree in gene-
ral closely with Calman’s description. The carapace has a shallow depression just
anterior to the hinder margin and two small median teeth in the front half: there
is a fine but distinet median carina for the whole length of carapace. Ocular lobe

Fig. 1. Cumella hispida, ovigerous female and adult male; lateral view and (ceph.)
cephalothorax from above (X 36); ¢ paee, anterior portion of earapace and first antenna
(X 68) ; mxp. and prp., third maxilliped and peraeopods ( X 68) ; urop., uropods with fifth pleon
und telsonie somites (X 68),

wider than long, rounded, slightly constricted at base, and minutely incised at
apex. Pseudorostral lobes pointed in front very oblique as seen from side and
serrate near anterior ends; meeting in front of ecular lobe for a distance equal
to onesixth of length of carapace. Antero-lateral angle rounded, obtuse, and
margin posterior to it serrate for a short distance.

Pedigerous somites expanded and swollen laterally; first fully as wide as
carapace, second wider, and third but slightly narrower ; each with a fine median
carina,

Pleon four-fifths as long as carapace and pedigerous somites together : somites
one to four with thin median ridge; fifth somite fully half as long again as wide,
tapering towards the rear; telsonie somite not (uite as long as fifth pleon somite,
very slightly dilated posteriorly, somewhat angularly produced above bases of
uropnds and a little more than half as long again as wide.

First joint of peduncle of first antenna longer than third, which is longer
than seeond ; third joint at least three times as long as wide.
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Basis of third maxilliped as long as rest of limb ; ischium very short, propo-
dus twiee as long ag dactylus, and hall as long again as carpus which is subeqnal
to merns; with exopod.

Fivat peracopod with basis only as long as isehinm, merns and earpus together ;
the eurpus is long, more than one-third longer than propodus, longer than isehinm
and meras together and three times as long as daetylos.

Basis of second peraeopod two-thirds as long as rest of limb and twice as long
as dactylus; isehinm digtinet ; earpus longer than ischinm and merus together and
as lone as daetylus which is nearly twice as long as propodus, with its main ter-
minal spine almost as long as its own length together with that of propodus.

[Fifth peracopod with earpus half as long again as propodus and little more
than twice as long as merns, and a little shorter than basis.

Pedinele of nropod about three-fourths as long as telsonic somite and shorter
than cndopod, including stont terminal spine of latter, which is not distinetly
marked off; exopod ineluding distal spine more than two-thirds length of endo-
pod ; endopod and peduncle each with two small inner spines.

Colonre lemon yellow, with Faint shadings of brown on earapace.

Toe. South Anstralia: Port Willunga, on veef (T1. M, Hale, April, 1944 —
example figured). Queensland : Moreton Bay, Myora Bight, surface (T, 8, R.
Munro, Nov,, 1940),

The only differences leaving doubt as to the identity of these examples are (1)
the smaller size; (2) the relatively shorter earpus of the fifth peraeopod; (2) the
slightly different proportions of the uropod.

Adult male. General form as in furgidula sp, nov, Fifth pleon somite nearly
wice us long as wide and a little longer than telsonie somite which is about half
us long again as wide and is well produced posteriorly.

First peraeopod with basis longer than ischium to propodus together; earvus
nearly half as long again as propodus, which is more than twice as long as dactvlus.

Basis of second peracopod as long as remaining joints together, the latter as
in female deseribed above.

Fifth peracopod with earpus twice as long as propodus, two and one-half times
as lovg 45 merus and little shorter than basis.

Peduncle of nropod a little shorter than telsonmie somite and five-sixthe as
long ag endopod fnelading terminal spine which, as in the females recorded
ahove, is not distinetly marked off ; its inner edge heavs a few short spines: exopod
distinetly more than three-fourths as long as endopod which has six spines on
inmer margin, the last inserted just before the third fourth of length of ramus.

Length 2-15 mm.

Loc. Queensland : Moreton Bay, Myora Bight, surtace (1. 8. R. Munro, vari-
nns stations, Nov., 1940),

Genns Prerocuma Hale,

Picrocwma Hale, 1936, p, 415 and 1943, p. 338.

This genus was established on the female and was tentatively referred to the
Bodotriidae. The male, now deseribed, has exopads on the first three pairs of peraeo-
pods (as in the female ). pleapods are absent and the second antenna has n short
and stoul, prehensile flagellum.  The mandible, as in Campylaspis, is moderately
wide towards the hase but the incisor process is narrow as in Cumella (interior part
of hase not shown in [ale, 1936, fig. 8h).

Pierocwma thns differs from all other Nannastacids in having an exopnd on
the third peracopods of the female and none on the fourth pair of the male. The
genus in other respeers is not typical of the family. The antero-lateral corner of
the earapace is not at all angular or prominent, the third maxillipeds are »e
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markably pediform, the fossorial legs are stout and short, with basis not enlarged
in exopod-bearing pairs of the male, and the uropods are relatively massive. The
latter resemble those of Campylaspis platyuropus Calman (1911, p. 364, pl. xxiv,
fig, 25-29) which by this character stands apart in its genus. The second male
antennae resemble those of Lamprops fuscata Sars (1899, p. 20, pl. xi). For
the present, however, it seems best to consider Picrocuma as an aberrant genus of
the Nannastacidae.

PicrocuMa porciLoTA Hale.

Picrocuma poecilota Hale, 1936, p. 415, fig. 7-8 and 1943, p. 338, fig. 3-6.

Adult male. (Table Bay, Tasmania). Integument slightly roughened, some-
what polished.

(Carapace small in relation to whole animal, barely longer than pedigerous
somites together, two-sevenths of total length, distinetly compressed and with
depth equal to nearly three-fourths its length ; seen from the side the dorsal con-

o

Fig. 22, Pierocuma poecilota. Adult male, lateral view and (eeph.) eephalothorax from
above (X 72). Adult female; c. pace, anterior portion of carapace showing outline of mandible
(3 72); eeph., dorsal view of ecarapace and first three pedigerous somites (3 40).

tour is slichtly and smoothly arched, with a not very pronounced angle at hase
of pseudorostrum, which is not at all upwardly directed. Antero-lateral margin
very shallowly eoncave and oblique ; no indication of antero-lateral angle. Pseu-
dorostral lobes roundly subtruncate in front, oblique as seen from the side, meet-
ing in front of ocular lobe for a distance equal to one-tenth of length of carapace.
Ocular lobe twice as wide as long, sooty and with a pair of darker areas apparentiy
representing the eyes (fig. 22, eeph.).

All five pedigerous somites fully exposed ; second much the longest, twice as
long as third or fourth ; fifth longer than fourth and first shortest of all: pleural
portions scarcely or not at all expanded.

Pleon nearly twice as long as pedigerous somites together; somites one to
four snecessively inereasing in length; fifth abruptly longer, half as long again
as fourth, and half as long again as wide ; telsonic somite as wide as long, posteriorly
rounded, little produced, and somewhat dilated, but not strikingly so.




HALE—AUSTRALIAN CUMACEA 179

First antenna almost as long overall as second ; with third joint of peduncle
barely shorter than second, and with first about as long as second and third to-
sether ; first joint of main flagellum stout, wtih a dense brush of sensory filaments,
which conceal at least a second joint.

Second antenna with flagellum stout, curved, subequal in length to last pe-
duncular joint; five-jointed and apparently with a small terminal jointlet eon-
cealed hy a dense series of setae emanating from the fifth joint.

The maxillae and first and second maxillipeds are as in Cumella. The last
joint of the first maxilliped is elongate, more than two-thirds as long as the penul-
timate joint.

H’f% ant. 1

Fig. 23. Picrocuma poecilota, adult male; ant., first and second antennae (3 220); prp.,
peraeopods (X 112; daetylus of fonrth X 220); urop., uropod with fifth pleon and telsonic
gomites (X 112).

Third maxilliped (as in female) scarcely differing from first peraeopod: its
hasis is a little shorter, but the rest of limb is equal in length to that of first leg,
althongh stouter: earpus longer than merus or propodus, which are subequal in
length ; exopod stout.

First peraeapod short, its total length barely equal to that of earapaee; hasis
almost as long as remaining joints together ; carpus as long as ischium and merus
together, the latter longer than propodus.

Second peraeopod with basis shorter than rest of limb, merus a little longer
than earpus, and dactylus more than twice as long as propodus; (while the ischium
is distinet in the female, I cannot distinguish it in the fully adult male).

FExopod of third peracopod weil-developed, with robust flagellum; basis in
third and fourth peracopods almost half as wide as long, and about equal in length
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to isehinm, merus and earpus together ; in the fifth pair it is shorter. Carpus of
Fossorial peracopods as long as ischivm and merus together and wmore than twice
as long as propodus with Pfwo slender, sHfT distal setae, reaching beyvond tip of dac.
tylhis; propodal =eta stout, almost spine-like, veaching to tip of dactylus,

Peduncle of uropod half as long aguin, um] almost as deep, as telsonie samife;
very broad, its width nearly half its length, and without armuature : rami wide, the
endopod a little Tonger than exopod and as long as peduneles exopod with two
unenual distal spines, the longer nearly one-third as long as the ramus; endopad
with a stout distal spine a little nore than one- fourth its own lmaglh und with
a seriex of 8 dozen spines on nner tace, successively inereasing in lenpgth bnek-
wards (in the female there is normally a row of several spines at distal part of
inner edge).

The size of the uropod relative Lo the peraeopods is shown in g, 23, where
hoth are drawn fo the same seale.

Colonr: a broad band of purplish brown across anterior portion of earapace.

Length 1+4 mm,

The adult male is thus smaller than the ovigerons female alveady deseribed,
and algo from Tasmania.

Subacdult male (Sellick’s Beach, Sonth Australia). As the short seeond an-
tennae are completely concealed heneath the opague earapace the only external
features which distingnish the young male from the juvenile female are the slightly
more glender form and the denser sensory fillaments of the flest antenna,  The
latter has fewer filaments than in the adult and the peduncolar joints are more
glohose, while the flagellum consists of three joints—if the small terminal element
is in reality a true joint; the third pednnenlar joint bears sensory filaments not
diseernible in the adnlt deseribed above.

Adull femalr, Queensland,  Some females with small marsupium, together
with an adult male, were taken in Myora Bight, Moreton Bay, hy surface net-
tmg (1. 8. R. Mnnrn June and Nov., 1940). The females have (he carspoce
less gwollen than in the type, but it is tumid on each side towards the front amd
ilso over the branuhial regions, so that, viewed from above. the lateral marging
are sinnate (fig. 22, ceph, ¢ ). The second pedigerous somite is transversely
tumid fore and aft, there heing a shallow gutter between the swellings; the thied
somile is similarly transversely elevated in the posterior half. The uropod is not
as robust as in the male and its endopod has usually seven spines on the distal
half of the inner margin, The thoracic al}mmlagus are as in the southern exmiples

Length : females up to 1-9 mm. ; male 1-2 wum.

Genueg CAMPYLABPIR Sars.

Campulaspis Sars, 1865, p. 200; Stebhing, 1913, p, 187 (syn, and kev) ; Hansen.
1920, p. 36 (discussion of genus),

Stebbing keys twenty-three species. Since then Stephensen (1015, p. 42,
fg. 19), Hansen (1920, pp. 38-47, pl. iii<iv), Hart (1930, p. 38, fig. 5, BE-I)
and Zimmer (1936, p. 427, fig. 35) have deseribed eight new species from the
Northern Hemisphere; Foxon (1932, p, 393, fig. 9-10) the single species hitherto
recorded from Australia, and the present writer (Hale, 19374, p. 41, fiz. 2-3) one
from the Antaretic. Thirteen new species are recorded herein, hringing the total
for the genns to forty-six.

Both gexes are known in relatively few of the spocies but hecanse of the con-
siderable differences in the sculpture of the carapace, & general key, based on
ihat of Stebbing, may be attempted. As the appendages are insufflciently deseribed
in some of the species this leaves mueh to be desired. Hansen stresses the opor-
tanee ot the maxilbipeds anid fivgt fwo pairs of peraeopods For systematie pur-
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poses. Details of these appendages will heeome incveasingly necessary as further
new speeies are discovered having body sculpture similar to that of one or other
of the forms already recorded. ‘

Apart from the proportions of the joints of the second peraeopod, the relative
lengths, character, and position—terminal or subterminal—of the distal setae or
spines of the dactylus are worthy of notice.

Reference to the figures of the various authors will show that the differences
m the third maxilliped are more apparent than would seem to be indicated in
the key to the species. The third to fifth peraeopods are of negligible taxonomic
interest in this genus, as generally they differ little, while Hansen (1920, p. 44)
considers that too mueh reliance cannof be placed upon the proportions of the
uropods and their non-artieulated armature.

KEY TO SPECIES OF CAMPYLASPIS.

1. Carapuce smooth without tubereles, -pm-:,n. carinae or lateral furrow v By
Corapace with tubercles, spiies or earinge, or al least with o shallow furrow ou each side 12,
2. Ocular lobe obsolete NP iy ' ‘e i1 e R
Ocular lobe normal i3 i ve e g
4. Inner margin of meras of third muxllhp-ad serrate . . ‘8 . . nttens Bonuier.
Inner margin of merus of third maxilliped not serrate .o albe Hansen,
4. Exopod of uropod a little longer than endopod o } _ml.fehrila Bars,
Exopod of uropod not longer than endopod T ~ : T 3
5, Pedunele of uropod three-fourths as long again as endopod | e e Ay
Pedunele of uropod at least twiee as long as endopod e 5 A,
6. Becond peracopod with dactylus shorter than earpus gud propodus togethor . glabra Sara

Second peraeopod with dactylus longer than earpus and propodus together
pacneglabre Stebbing,
7. Lye lenses abgent s T o ¥ i e 8,
Kye lenses present g S
8. Carapace with dorsal margin smnntiﬂv nnhad Umpud of femnln as long as Ia:.t three pluu:x
somites together and with peduncle barely more than twice as long us endopod
orientalis Calman.
Carapace with dorsal margin slightly nneven. Uropod of female longer, ae long as last four
pleon somites together und with peduncle distinetly more than twice as long as endopod
paeifica Bars,
. Hecond peraeopod with dactylus longer than earpue nnd propodus together
rubiounda Lill jeborg.

Second peraeopod with dactylus not as long as carpus and pl'o[mrlua together e+ 10,
10. Distal segment of second maxilliped with two npmqs vy rufa Hart.
Distal segment of second maxilliped with four spuwa i 10,
I, First peracopod with carpus barely longer than propodus. Uropnd of mnlﬁ with peduncle
three times ag long &8 endopod thompsoni sp. nov,
I"irst peracopod with earpus much Iungu.r than pmpm]ua Umpod of male with pedunele
two and one-fourth times as long as endopod .« #inilix Ap, Hov,
12, Carapace with ridges, If presont, simple folds, not tuhm'mlatt or formed from rows of
tubereles or spines o1 13,

Carapnee with ridges, if preac m tubereulute or *'ormt-d Prom rows of tubereulos or spines 25,
18, Each side of earapace with a faint furrow which is not margined cither above or below by u

ridge or fold i .l . 14,

Each side of carapuve with it lest one ruiga or fold ou cach sido .. 15,
4. Daetylng of second peracopod ubout as long as carpos, blunt-ended and m;:L Laperin

canalioulata yimmvr
Duetylus of sceomd peracopud longer than earpus, snd tapering to the narrow dista) end

uniswleata sp. nov,
15, Carapace with ove ollique 'l'l.l‘]?ﬂ ou cach side ‘o e o .. 186,
Cavapace with more than one ridge on eiel side i s« 1F.

16, Peduncle of vropod remarkably broad and only onehird ns Iong ugain ax undopod

platyuropus Calma,
Pedunele of uropod stonder, three times pe long as endopod ., wiiplicata sp, nov,
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17, Uarapace of un eroded appearsuee, with four irregular, subrectaugular, depressed areas on

auch side, bordered by prominent folds oo Tuphe sp. noy,
Capapnea not o seulptured, with earinne on cach aido mbpur.a.llal oo B
I8, Two oblique carinae nrising anteriorly and extending for greater part of length of mlram};-.
un waeh slde oo =
Three obligue eurinue urising uutvunrl) und uxluud.mg for gmutﬂr purt of Itmgt!t af u.u*up.m*
on each side s i o ’e is 1
1, Psendorostrum unusually long, the lobes meeting for a distance qu.m.l to b least one-sixth of
luugth of carapace ve o i t ‘e O B
Pseudorostrum much shorter . . - . e af . i

20, Oenlar lobe obsolete. Pedunele of uropud one-third as long agaiu as rami ..  pilews Foxon.
Ocular lobe smull, vlongate., Pedunele of uropod more thun twice us long us rami

vitrea Calman,

21, Oeulnr lobe linguiform, narrow und dilated distally . . macrophthalma Sars,

Ocular Tobe not Hoguiform, rather broad and not at all dilated dmt.ully, or phsolete .. 29

28, Sceond peracopod with dacetylus Jonger thun carpus and propodus together . . . 83,
Seeond peracopod with dactylus shorter than carpus and propodus together . . .

24, Usrapace with o fransverse dorsal cavina behind ocular lobe, uniting the uppermost lateral
enrmrwfi und with a short laters) caring, mecting ita fellow dorsally near posterior end. Merus

of third maxilliped nArrow, twice as long as wide .. o Jolimstont Hale,
Carapace without these carinae. Merus of third maxilliped leas tllml twiee as long ns wide

stleata Bury.

24, Ocular lobe obsolete, without corneal lenses i <o vvalis Slebbing,

Ocular lobe large, with corneal lenses .. - ‘&G,

46, Daetylus of second peraeopod dilated and rounded ut distal eml u.rucu.lntm.l to which is a

short process a tatidactyla sp, Doy,

Dactylus of second }u.raeupml fi pering to the uarrow distal end, whtch hoars long setae , . 246,
26. Merus of third maxilliped narrow, about twice as long a8 wide, Carpus of first perseopod

shorter than propodus oo undata Sars,
Mervs of third maxilliped mdn not much longer than broad. Osrpus of first peracopod
longer than propodus & (o THROY 8P, DOV,
47. Lowest of the three lateral keels qumrmtc lmstarlurly Ma:us of {hird maxilliped much
shorter than earpus and propodus togather .+ eostata Bars,
Lowest of the three lateral keals not bifureate, Merus of third mmlhped much longer than
t.arpuu und propodus together 2 ¥°F (riplivala sp. nov.
28, I;.;rgupu.r-u with wo tubereulate curinune, nor with :-pmen combined in rows vn sides to form
ridges 29,

Uirupaey with tubsreulate ntlgus. or with some of the tubereles combined in rows on sides 41,
29, Carupuce uot spinose, the sides with u very few low tubercles or wlth mmnapwuoue granulg-

hike tuberelos Ve . 30,
Carapace spinose, or with mn.uy wnaph-nuua tubercles on sides . . 42 T
U, Carapace with tiny granule-like tubercloa % 45 i .. 3L
Ugrapuee with a few low dorsal protuberances i . 88,

. Deular lobe parrow, about twice as Iung uy wide. Distal joiut of accoud muxilhpml with three
spined, Carpus of thicd maxilli large, two-thirds as long as merus  laticarpa Hansen.
culnr lobe wider than long. priiial Joint of sccond maxilliped with four spiues. Carpus

of third maxilliped small, scarcely more than one-third us long as merus .. roscida sp, nov.

42, Distal joint of second nm:llxped with three pines, Pedunele of uropod srnnoth ajfinis Surs,

Distal joint of seeond maxilliped with four spines. Pedunele of uropod serrate
serratipes Hunuen,
Jd. Tubercles of carapace distinetly spine-like, vither robust with sente apices, or slender . 24
Lubereles of earapace never slender, but rounded or subeonieal with blunt ipices .. b

4. Dorsum of carapace with stont spines, Ocular lobe nurrow, not dilated distally. Distal jnhﬂ
of second maxilliped with three spines, Propodus of third maxilliped subequal in length Lo
varpus. eduncle of uropod not spinose ., apinosa Calman,
Dorsum of earapace with slender spines.  Ocular lobe Ilnguifurm. dilated distally. Distal
Joint of second maxilliped with two spince.  Peduncle of vropod spinose  echinatu sp. noy.

an, Morus of third maxilliped trisngular, expanded distally and as wids ns Iung [rigtda Hansen.
Merus of third maxilliped oblong, never as wide as long ‘ .. 6.

J0. Merus of third maxilliped unusually slonder, about three times as long as mde

pmﬂulnm 8p- OV,

Murur of third wixilliped not more thun (wlee as long ns wide . . ur
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7. Maorns of third maxilliped we long as carpus and propodus Logethar e .. 38,
Merus of third maxillipad muck shorter than earpus and propedns together .. -1
38, Kifth ploon somite with fechle transyerse sulens. First two pedigerous somites clevated
dorgally to form pro-curved lamellae - o DErTHOOSd Bars,

Kifih pleon somite with strongly developad transverse suleus.  Firsh tvo pedigerous somites
not elevated dorsully ‘e 'y .. a&perd Bp. MOV,

a0, Pleon somites without dorsal teeth, al wost with feeble tubercles on first three somites . 40,
Plogu somites with dorsal beeth i ‘i antaretica (Tnlman.

40, No depressed aven on eides of ecarapace. Merus of third maxilliped not expanded ou inner
side, Daelylus of second peracopod burely a8 long as carpus .. o NOdulogd Sars.
A depressed aren on each side of carapace. Merns of third maxilliped triangularly expanded
on innor gide, Daetylng of second peravopod longer than earpus . . globose Hunsen,
41, Dactylus of second perneopod nlmost equal in length to morus, carpus and propodus together,
and with & terminal lobe extending beyond insertion of the most distal of the setae | 42,
Dactylus of second paraeopod nt mout ax long ax earpua and propodus together, and with
ihintal setac quite terminal | s . . e Co 48,

19, Prondorostrum relatively long, the lobes meeting for o distance equal to one-soventh Tength

of curapace, Tubercules of enrapuce fow and large . . e roxlrate Calman.
Prendorosteum shorter, the lobes meeting for a distance equal to pne-tenth length of earapace.
Tubereles of earapace small and aumerons H i) thetidis sp. nov,
43, Merug of third maxilliped more than halt as long ugain as carpus . 44,

Merug of third maxilliped wnch less than half s long again as earpus maculala Zimmer.
44, Sidos of earapace with three distinet folds, the uppermost two of which bear lavge rounded

tuberelos . b I 1 L miermedio Hansen.
Sides of carapaee without earinae bul the depression bordered with rows of large conieal
tuberelos ‘s . ‘e Ve . - A H
45, Outer margin 0f merus of third maxilliped gtrongly dentate o horridipides Btephensen,
Quter margin of merus of third maxilliped not dentate i ' horrida Bars,

CAMPYLARPIR THOMPSONT Sp. N0V,

Ouigerous [emale, Integument strongly caleified with the small reticulate
patterning somewhat diffuse.

Curapace sparsely elothed with short hairs, without seulpture except for a
very fine median line, and with pellneid spots on anterior partion ; strongly vaulted
ahove, ovoid in shape as seen from ahove, with greatest width nearly two-thirds its
length, and equal to its depth; it ix move than one-half the total length of the
animiul. Antennal noteh and angle barely indicated, Pseudorostral lobes sub-
truneate in front and meeting for a distance about equal in length to ocular Iohe
which is us wide as long, subtriangular, barely at all constrieted at base, and with
three corneal lenses, the median, at anferior end, divided into two,

Pedigerous somites not elevated dorsally and plewral portions not prominent
firat two almost wholly concealed.

Marsupium not visible from the side, the ova (0:275 mm. in greatest dia-
meter) completely coneealed beneath the hulging carapace,

I"leon somites with faint indications of dorso-lateral carinae; fifth withou
transverse suleus; telsonic somite rounded distally and very little produeed,

second and third peduneular joiuts of Grst antenna subequal in length, each
less Than two-thirds as long as fivst; first segment of flagellum twice as long as
second,

First maxilliped with terminal joint minute, with one tiny seta: a score of
willdeaflets plins one reflexed.

Terminal joint of second maxilliped with four faleate spines; the oufermost
smiall and erowded, the longest reaching to about level of tip of distal spine of
penultimate joint,

Third maxilliped with basis wide and short, not quite as long as remaining
jointe together; merus 1wo-thirds as wide as long, as long as carpus, propodus and
dactylus together, aud with margins serrate, but with no outstanding dentation
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although two small subdistal teeth on outer edge are rather prominent; carpus
wider than propodus, but equal to it in length, with halt & dozen teeth on inner
margin and with fwo outer spines erowded together; propodus twice as long as
dactylus and with three or four teeth on inner edge at proximal fourth.

First peracopod with basis about as long as rest of limb; merus three-fonrths
as long again as earpus which is subequal fo propodus and twice as long as daetylus.

Second peraeopod longer than first, with basis as long as ischium, merus and
carpus together; daectylus subequal in length to carpus, with terminal setae in-
significant.

Fig. 24. Campylaspis thompsoni, types adult female and male from the side (X 19),

Pedunele of nropoda long and slender, three times as long as telsonic somite,
three and one-half times as long as endopod and with inner edge serrate ; endopod
barely longer than exopod, with three spines on inner margin and two very un-
equal terminal spines, the longer more than half length of ramus: exopod with
longest terminal spine equal in length to second joint.

Caolour white.

Length 4-5 mm,

Adult male. Carapace less than half of total length of animal; its width is
three-fifths its length and greater than its depth. Antennal notch even more eom-
pletely obliterated than in femaie. Oeular lobe slightly larger, and rather more
constricted at base; three corneal lenses.

Pedigerous somites three 1o five a litlle elevated dorsally and with plenral
portions expanded and rounded.

Last joint of peduncle of second antenna more than twice as long as penulti-
mate joint.

In the uropod the endopod is one-fourih as long acain as the exopod and has
seven spines, as well as minute spinules, on inner margin; peduncle three times
as long as telsonie somite, and also as endopod, with plumose setae on inner edge.
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Liength 45 mm,

Loe. Tasmania: off Babel Islaud. lat. 39° 55’ 8., long. 148" 31" K. (type loc.,
“Warreen®’ Station 29, Jan., 1939). New South Wales: 4 miles off Pt, Hacking,
80 metres on mud (K. Sheard, trawled, May, 1944). Types in South Australian
Museum, Reg. No, (. 2342-2343.

The New South Wales locality is based upon a single male which, though
adult, is only 3-5 mm, in total length; in detail, however, it agrees closely with

urop. ¢

mxp. 1

prp. 1 ¥

Fig. 25. Campylaspis thompsoni, ceph., eephalothorax of types female and male from
above (X 19). Paratype female and male; mxp, 1-2, distal portions of first and secomd
maxillipeds (X 90) ; ant., mxp. 3, prp. and urop., first antenna, third maxilliped, peracopods and
uropods (X 34).

the males from further south, the uropods being identical in the armature and
length of peduncle, while the thoracic appendages exhibit no differences in the
proportions of the joints.

C. pacifica Sars (1887, p. 66, pl. x, fig. 6) from the Philippines appears to be
related but differs in the shape of the carapace, with wavy dorsal outline, the
absence of corneal lenses, the well-defined antennal noteh, the more exposed pedi-
gerons somites, ete. The uneven dorsal contour of the carapace and the distinet
antennal notch are both mentioned and figured by Sars, but information regard-
ing the appendages is seanty.

Stebbing, in hig key to the genus (1913, p. 188) separates his paeneglabra
from allied species in that it has the earapace less fhan one-half the total length.
(. paeneglabra was deseribed from the male only and in the species deseribed
above the male differs from the femaule in this respeet.
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(', thompsoni resembles quite closely glabra Sars and paencglabra Stebbing.
In the last-named, however, the male eye-lobe shows no lenses, the daetylns of the
second peracopods is longer than the carpus and propodus together, the rami of
the uropoda are relatively much longer, ete.

(. glaba has the rami of the nuropoda proportionately considerably longer, the
first two pedigerous somites well produced dorsally and not almost wholly con-
cealed in the female, while the basis of the second peraeopod, according to Sars’
figure, is relatively shorter,

This species is named after Dr. Harold Thompson, the Chief of the Fisheries
Division of the Conneil for Secientific and Industrial Research.

CAMPYLASPIS SIMILIS 8p. nov.

Adult male. Closely resembling the mature male of thompsoni.,
First maxilliped with terminal joint minute, but distinet with a single seta ;
about a seore of gill lamellae.

Fig. 26, Campylaspis similis, type male; ant. 1, first antenna (X 60); mxp. 1-2, terminal
Jjoints of first and second maxillipeds ( X 114) ; mxp. 3 and prp., distal joints of third maxilliped,
and first and second peracopods (X G0); wrop., uroped with fifth pleon and telsonic somites
(X 42). A, Distal joints of third maxzilliped, and first and second peracopods, of adnlt male of
C. thompsoni (X 60).

Plumose setaw omitted on third maxillipeds and first peracopods.

Distal joint of seeond maxilliped with four spines; the outermost shorter
and mueh more slender than the others, which are subequal in length; outer dis-
tal spine of penultimate joint slender, curving well beyond the terminal spines;
opposite this at inner margin is a very stout distal seta followed by a plumose
and a plain slender seta.

Third maxilliped much as in thempsoni but a little broader and with inner edge
of propodus serrate for greater part of length.
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First peraeopod with merus only one-third as long again as carpus, which is
much longer than propodus and twice as long as dactylus.

Dactvlus of second peraeopod almost as long as carpus and propodus together,
and with longest terminal seta half as long as the joint.

Peduncle of uropod three times as long as the short, broad and little produced
telsonic somite, but only two and one-fourth times as long as endopod ; with spaced
plumose setae on inner margin; endopod with three terminal spines, the outer-
most very small, and with nine or ten spines on inner margin; exopod a little
shorter than endopod with the longest of its two terminal spines fully as long as
its second joint.

(‘olour white.

Length 3-8 mm.

Loc. Tasmania: off Babel Island, lat. 39° 55’ S., long. 148° 31’ E. (‘‘War-
reen’’ Station 29, Jan., 1939). Type in South Australian Museum, Reg. No. C. 2566.

(. similis may be separated from thompsoni without dissection by the different
proportions of the joints of the first peraeopod and by the shorter peduncle of the
uropod.

(AMPYLASPIS UNISULCATA Sp. NOV.

Adult male. Integument calcified and brittle, with reticulate pattern small,
rather diffuse on carapace and of somewhat imbricate appearance on pleon.

(‘arapace with obseure, very fine median dorsal line; smooth on sides excepting
for a single longitudinal, faint, slightly eurved furrow running from neighbour-
hood of antennal noteh to about four-fifths of the length ; depressed and with dor-
sal margin little arched ; fully twice as long as deep, and distinetly less than half

Fig. 27. Campylaspis unisulcata, type male and cephalothorax of paratype female (X 23).

the total length of animal ; viewed from above it is suboval in shape with the antero-
lateral areas below the lateral groove prominent, while the sides are not quite
evenly curved but slightly sinuate. Antennal noteh shallow, smoothly concave;
below it the margin is rounded, not at all angular. Pseudorostral lobes subtrun-
cate and slightly coneave in front, meeting for a distance equal to about haif
length of ocular lobe, which is rounded, large, rather wider than long and with
three prominent lenses arranged in a triangle, the hinder ones situated at and
beyond the postero-lateral parts of the lobe.

First pedigerous somite concealed excepting for a narrow dorsal strip; it
and the second elevated dorsally and with anterior margin as seen from above
siightly produced forwards and angular medianly ; third a little elevated posteri-
orly on the back; fourth and fifth somites with a pair of low longitudinal dorsal
ridges ; pleural parts of second to fifth rounded, not much expanded backwards.
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Pleon with very fine dorsal longitudinal line on fifth and telsonic somites;
fifth without transverse suleus; telsonic somite as wide as long, rounded pos-
teriorly, but scarcely at all produced, and only about as long as wide.

First peduneular joint of first antenna longer than third, which is longer than

second ; flagellum with terminal ( seeond) joint much shorter than first and with a
brush of sensory setae.

mxp. 2

Fig. 28. Campylaspis unisuleata, type male; ceph., cephalothorax from above (X 23):
ant, and mand., first antenna and mandihle (X 70) ; mxp. 1-2, distal portions of first and second

mn:illi}mﬂa (X 130) ; mxp. 3 and prp,, third maxilliped and peraeopods (X 60); urop,, uropod
with fifth pleon and telsonic somites ( X 60},

Second antenna with last segment of peduncle fully twice as long as penul-
timate.

Mandible with three stout spines in the row and with the slender molar pro-
cess almost half as long as the incisor part distal to it.

First maxilliped with terminal joint 8o minute that it is difficult to diseern,

Terminal joint of second maxilliped with four spines, suhequal in length, each
about half as long as distal outer spine of penultimate joint; the last named spine
is slender and flexible distally.
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Third maxilliped stout ; basis serrate on distal part of inner edge und almost
s long ns rest of Hmb; merns fully twice as long as wide, almost as long as
carpus, propodus and dactylus together, with inner margin erenulate and outer
with fwo subdistal spines, in between whieh is the usual plumose sefa; earpus
coargely gerrate on inner edge and with a pair of small 1eeth on onter margin; pro
nudis three times as long as daetylns and about oue-fifth Tonger than earpus, with
abont four inner teeth elose together and two puter teeth, all in proximal half.

First peraeopod with the wide basis subequal in length 1o rest of Timb @ isehium
with a strang inner tooth, rest of joints not regolarly serrate; merns abont one.
third as long agnin us earpug; propodis nol mach shorter than earpus and twice as
Tong as dactylus,

Recond peraeopod longer than fivst, with the wide basis longer than ischium
to prupodns toeether; ductylus markedly tapering, as long as carpus and pro-
nodus together, and with terniinal setae short and slender,

Pedunele of uropod with insignificant serrations on outer margin and nine
sotae (with short pliumes) on inner margin; it 8 three fimes as long as telsonie
somite und slightly more than twice as long as endopod; exapod fourfifths as
long as endopod, with longest of (wo terminal spines as long as its second joind,
with a snbdistal inner spine and two, slender, on the outside edge; endopod with
ten inmer spines (type as in rupte, thompsoni, ete.) suecessively inereasing in
length, the last five times longer than first; Tongest of the two very umequal ter-
minal spines of endapad only half as long as ramus.

Colour, white. tinged with hrown at anterior end of carapace,

Length 39 mm,

Rubadult female. A single example with uropods abnarmal, has the earapace
well-urched ahove and not depressed as in the male; it is not quite twice as long
as deep and is a little more than half the total length of animal ; it bulges backwards
14 the rear but does nol overhang the dorsum of the pedigerons somites,

Length 36 mm.

Loc. South Anstralin: St. Vincent Gulf, Rapid Bay, 4 fath., on mund (type
loe, T, Cooper, ®. J. Hanka and A, Rau, Jan,, 1944). Tasmania: off Babel
Island, lat. 39" 55 ., long. 148" 31’ E, (““Warreen' Station 29, Jan,, 1939).
Type, male, in South Australian Museum, Reg. No, C. 2562,

This species sharves with the Californian coneliculalo Zimmer 1936, p. 427,
fir, 55) the distinetion of possessing a depression on the side of the smooth cara-
pace not margined by folds, The maxillipeds are very similar in Zimmer’s species
althoneh the terminal joint of the first pair is less rudimentary ; the daetylng of
the second peracopod, however, is dilated apically and bears no terminal setae,
whereas in wnisuloata this joint is longer, tapers to a rather unusual degree, and
hag terminal setae. The joints of the first peracopods are also of different prapor.
(ions: in canaliculola the ** earpus and propodus are of nearly egnal lenzth’’. and
are o <hown in Zimmer's g, 25 3, bat in wmiswleata the carpus is distinetly
loneer than propodus,

CAMPYLARPIR TINTPLICATA Sp. nov,

Female, Integument caleified, brittle and fragile; very shorl setac over
whale of body.

Carapace with a single vounded carma on each side, running from the neigh-
hourhood of the antennal noieh obliquely upwards and terminating at seeond
third of length inst before resching the mid-line of the back; lower and parallel
to thig midge 15 a feeble longitndinal gutter but no distinet second ridge; a low,
donhle, antern-lateral tumidity on each side and an insignificant median longitu-
dinsl e on back ; otherwise smooth execept for the very fine refienlation and faint
wavy. oblique strige: there are a few elongare pellurild spots, arranged in a Lrans-
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verse row, at first fourth of length; back, as seen from the side, sinuate and ris-
ing steeply to about first third of length, thence evenly and strongly arched : seen
from above the width is two-thirds the length and the pseudorostrum is irregular
laterally, thence the sides are evenly cnrved; the total length of the carapace is
less than that of the pleon. Pseudorostral lobes oblique, pointed in front and meet-
ing for a distance greater than length of eye-lobe, which is roundly subtriangular,
as wide as long, with three corneal lenses, the apical lens divided into two. An-
tennal noteh a shallow eoncavity and angle widely rounded.

Pedigerous somites scarcely elevated dorsally, the second to fifth with plenral
parts globose and rounded posteriorly.

Pleon somites with no definite seulpture, save for two or three eroded areas
on each side of first to fifth ; telsonie somite as wide as long, a little widened pos-
teriorly, rounded distally and not muech produced.

Fig. 20. Campylaspis uniplicata, type female (X 21).

Seeond and third peduncular joints of first antenna subequal in length, each
not much longer than first and shorter than the slender flagellum, the first seg-
ment of which is longer than the second,

Seeond antenna single-jointed. Upper lip rather long.

First maxilliped with terminal joint elongate, minute, with a single seta;
twenty-one gill-lobes an epipod.

Last joint of second maxilliped with four spines, three subequal, the fourth
shorter and more slender; penultimate joint with two distal setae and with the
outer spine stout and reaching beyond tips of daetylar spines.

Third maxilliped with basis very short, only as long as ischium, merus and
earpus together; merns large, nearly twice as long as wide, a little longer than
carpus and propodus together and with three outer teeth near distal end: car-
pus as wide as long, three-fonrths as long as propodus and with small denticles on
short outer edge.

First peraeopod without definite dentition : basis mueh shorter thaun rest of
limb : merus one-third as long again as carpus, which is longer than propodus,

Necond peraeopod a little longer than first ; basis short, ag long as ischium to
propodus together; dactylus a little longer than carpus with insignificant sefae ns
m thompsoni.

Peduncle of uropod long slender, servate on inner margin, almost three fimes
as long as telsonic somite, and three times as long ag rami, which are subequal in
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length ; endopod with four composite spines on inner edge and two unequal terminal
spines, the longer three-fourths as long as the ramus; exopod with one inner spine
and with the longer of the two terminal spines longer than the second joint, and
than that of endopod.

Fig. 30. Campylaspis uniplicata, type female; ceph., cephalothorax from above (X 28);
oc. Jobe, lip and ant., oeular lobe, upper lip and antennae (X 62) ; mxp., first to third maxillipeds
(% 32; distal portions of first and second X 144) ; prp., peracopads (X 32) ; urop., nropod with
fifth pleon and telsonie somites (X 32).

Colour milk white without trace of pigment.

Liength 4+8 mm.

Loc. New Sonth Wales: 5 miles east of Port Hacking, 100 metres, on mud
(type loc., ““Cronulla’® Trawl Station, July, 1943) ; 4 miles east of Port Hacking,
80 metres, on mud (K. Sheard, trawled, May, 1944). Type in South Australian
Museum, Reg. No, C. 2522,

A smaller female, 3-1 mm. in total length, has the dorsium of the first and second
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pedigerous somites almost perpendicular as seen from the side and not even slightly
elevated ; the appendages, ete., are as in the type.

Apart from platyuropus Calman (1911, p. 364, pl. xxxiv, fig. 26-29), this
is the only known unicarinate member of the genus.

CAMPYLASPIS RUPTA Sp. Nov.

Adult male, Integument not strongly calcified, not brittle but tongh and not
easily torn.

Carapace with strong seulpture, consisting of shallow depressions with tnmid
edges; the largest excavation is lateral, ahove it are two dorso-lateral depressions
in posterior half ; anterior to it is an exeavation behind the antennal area and imme-
diately above it is a small hollow (fig, 31), the mid-line is ridged and irregular. so

Fig. 31. Campylaspis rupta, type male (X 25).

that seen from the side the dorsal contour is markedly uneven, slightly arched and
somewhat concave at base of ocular lobe; viewed from above it is widest in pos-
terior third but is considerably broadened anteriorly owing to a large tumidity at
rhe upper anterior part of the largest lateral depression ; it is two-fifths of the
total length of the animal, depressed and twice as long as deep. Antennal noteh
widely open and angle obtuse. Ocular lobe vounded, wider than long with three
distinet. corneal lenses arranged in a triangle and a further conjoined pair, less
distinet, on each side.

First to third pedigerous somites each with a transverse carina, medianly
sharply elevated and with a pair of small tnbereles: fourth and fifth somites each
with a pair of longitudinal dorsal earinae.

Pleon narrow; first four somites each with a pair of dorsal carinae as in
posterior pedigerons somites. Fifth somite slightly constricted at two-thirds of
length as seen from above but with no transverse suleus; from the side no con-
strietion is apparent but there is a slicht ventral indentation at this point ; this
somite has a median longitudinal earina, most distinet on posterior half : telsonie
somite produced more than nsnal in genus, with apex rather narrowly rounded,
and with median earina; it is much longer than wide.

First joint of peduncle of first antenna as long as second and third segments
together; flagellum two-jointed, as long as third pedunenlar joint and shorier
than second.
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Fig. 32. Campylaspis rupta. ceph., Cephalothorax of type male from above (X 272). Para-
type male; ant, 1, first antenna (> 100) ; mxp. 1-2, distal portions of first and second maxil-
lipeds (X 140) ; mxp. 3, and prp., third maxilliped and peracopods (X 50; distal portions with
plumose setae omitted, X 100) ; wrop., uropod with fifth pleon and telsonic somites (X 50).

Second antenna with last segment of peduncle one and three-fourths times as
long as penultimate.

First maxilliped with terminal joint small, only about one-sixteenth of length
of penultimate, globose and capped with a seta longer than itself and a minute
seta.

Distal joint of second maxilliped with two spines, one slightly longer than
the other and not reaching quite to tip of outer spine of penultimate joint.

Third maxilliped with basis stout and longer than rest of limb; merus widest
distally, less than twice as long as wide, much shorter than earpus and propodus
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together, with a prominent subdistal onler looth and with inner margin serrate
carpus wider than, and five-sixths as long as, propodus, with inner margin servate
und with twa teeth on outer edge; daetylus much less than half as long as propodus,

First perseopod with rather promiunent closed serrations at distal end of
outer margin of basis, which is a8 long ss the rest of the limb; isehinm with two
small inner teeth ; merns much longer than carpus and with both marging purtly
serrate; carpus little longer than propodus, with a tooth at middle of length of
onter margin; dactylus more than half as long sz propodus.

Second peraeopod a little shorter than first, with the stout basis as long as
isechinm to propodns together; dactylus little more than three-fourths as long us
carpns and much longer than its longest terminal seta,

Pedunele of uropod carinate, as long as fifth pleon and telsonie somites to-
gother, twice as long as endopod, and with plumose setae on digtal half of fephly
serrate inner margin; endopod half as long again as exopod, with two very un.
equal terminal spines and an inner vow of ten, all componnd (see fig, 32, nrop.) -
exapod with row of spines on onter edge, two unequal terminal spines and a gingle
plimose geta on inper margin,

Colonr, vellow, generously mottled with dark brown on thorax, pleon and all
exposed uppendages. No attempt is made to show the patterning iy fig, 31, as
this would confuse the seulpturing,

Length 4 mm.

Loe. South Australia : St. Vincent Gulf, Brighton, off jetty, 1-2 fath. ( Misses
Pat. Mawson and L. M, Angel, and K. Sheard, snbmarine light, Oct,, 1941), Type
in South Australian Musenm, Reg. No. C. 2560,

The bold senlpture is distinetive. Most if not all of the other Australian species
of Compylaspis were taken on mud, the type of bottom whieh would be vxpected
for the cenus, bnt rupta was on elean white sand ; there are. however, patches of
silt here and there in the Gulf and only two males of this species were seciired hy
the eollectors.

CAMPYLASPIS LATIDACTYLA &p. N0V,

Non-ovigerous female, Tutegument well ealeified, eoarsely pitted-reticulate
on carapace; granulate on pedigerons and pleon somites, and on busal joints of
peraeopods and nropods,

(!arapace with a single deep, wide cnrved furrow on each side, marained
above and below with a low fold; hroad, a little wider than deep, fully half as
long again as depth, and less than half of total length of animal dorsally it is
moderately arched and docs not at all overhang the pedigerous somites posteri-
orly: seen from above it is broadest neross the lower of the lateral folds, which
are well-separated on the back. Antemnal noteh and angle obsolete. Psendo-
roatral lobes frnneate anteriorly, meeting for a distance equal o length of oenlar
lobe. which is rounded. wider than long. and has three corneal lonses,

Pedigerons somites all exposed and, like carapace, with a fine median ecarina
together they are not much more than two-fifths as long as earapace: dovsally
Eaaltd:ﬂ tumid, but not produced; pleural portions globose, not produced hack.
wa b

Fifth pleon somite without fransverse snlens, barely longer than wide. sud
little longer than telsonic somite, which is dilated laterally towards 1he distal
end, is wider than long and has the hinder margin hroadly rovmded and seareely
prodveced.

First joint of peduncle of first antenna nearly half as long again us second
which is longer than thired,

Terminal joint of second maxilliped with three spines, subaqual in length, but
oone mueh more slender than the others ; pennltimate joint with onter distal spine
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long, reaching for one-third of its length beyond dactylar spines and with distal
part tapering and flexible; this joint also bears two subdistal spines as well as
the usunal triangular tooth and a strong seta.

Third maxilliped almost ag long as first peraeopod; basis as long as merns,
carpus and propodus together; merus nearly twice as long as wide, longer than
carpus plus propodus, and with no armature save a couple of feeble subdistal
outer teeth; propodus one-fourth as long agam as earpus and barely twice as long
as dactylus.

First peraeopod with basis two-thirds as long as rest of limb; merus haif
as long again as carpus, which is equal in length to propodus and less than twiece
as long as daetylus.

Second peraecopod longer than first, with basis stout and not much longer
than merus and carpus together ; ischinm indistinet ; daetylus a little longer than
carpus and distinetive in structure, being dilated distally, with a single short
clavate, articulated process (evidently a modified seta) inserted near the fer-
minal end (see fiz 34, dactylus).

Fig. 83, Campyluspis latidactyla, type famale (> 40).

Third to fifth peraeopods with the earpal seta and propodal seta long,
each reaching very much beyond tip of dactylus.

Peduncle of uropod serrate on inner edge, more than twice ag long as
telsonie somite and not quite twice as long as endopod, which is equal in length
to the exopod ; endopod with two spines on inner margin and two distal spines,
one of which 18 more than twiece ag long as the other and fully two-thirds as long
as the ramus; longer of the two very anequal terminal spines of exopod as
long a8 second joint of the ramus,

Colour, white with numerous dark oecelli on carapace and pedigerous so-
mites, and a few on auterior pleon somites and basis joints of peraeopods.

Length 2-2 mm.

Loc. Queensland : Moreton Bay, Myora Bight, surface (I, 8. R. Munro,
Stations 45 and 55 [type loc.], 50 em. 40 m. net, 10.30 p.m. on Nov. 29, 1940
%ndoﬁE{l.#U p.m. on Dee. 6, 1940). Type in South Australian Museum, Reg, No,

. 2618.

A female was taken at each station; the paratype is 2-6 mm, in length and
differs from the type in having three inner spines on endopod of uropod and in hav-
ing more of the first pedigerous somite eoncealed beneath the earapace, which i=
granulate instead of pitted.
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Amongst the Australian species with a single Iurrow on the side of the cara-
pace this species stands apart by the curious dactylus of the seecond leg; there is
a similar modification in canaliculata Zimmer (1936, p. 427, fiz. 35) but there the
suhterminal seta is slender and plumose while the fainter longitudinal sulens of
the earapace, and the dorsally well produeed first and second pedigerous somites
serve readily to separate if.

Fig. 34, Campylaspis latidactyla, type female; ceph., cephalothorax from above (X 39):
ant, 1, first antenna (X 77) ; mxp. 2, distal portion of second maxilliped (> 240); mxp. J aud
prp., third maxilliped, and first and second peraeopods (X 77) ; dactylus, distal half of dactylus
of second peracopod (X 240; terminal **seta’’, X 720); prp. 4, distal portions of fourth
peracopod ( ¥ 126); urop., uropod with fifth pleon and telsonie somites (X 77). A, Campy-
laspis uniplicata; distal half of dactylus of seeond peracopod (3 240); distal joints of fourth
peraeopod (X 126).

The dactylus of the second leg of uniplicata sp. nov. while tapering to the
apex and not at all dilated, bears a truneate terminal process instead of slender
setae (ef, fig. 34, A); this species has the lateral furrow very faint but has an
upper carina which extends further back than in latidactyla, has short fossorial
setae on the posterior legs, ete.
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CAMPYLASPIS MINOR Bp. nov.

Owmgerous female, Integument somewhat rugose, with faint reticulate pat-
terning.

Carapace with a well-marked, curved, lateral impression on the side, margined
above and below by a low fold ; the folds are widely separated on the back ; dorsal
margin strongly arched and bulging ; it is less than twice as long as deep, about as
wide as long, and is half the total length of the animal; viewed from above it is
ovoid in shape (the lateral impressions noticeably affecting the outline) and the
antero-lateral margins slope backwards very obliguely from the pseudorostrum.
Antennal noteh and angle obsolete. Pseudorostral lobes somewhat pointed in frout

Fig. 35. Campylaspiz minor; lateral view of type ovigerous female (X 60); lateral view
und (eeph.) dorsal view of cephalothorax of paratype male (3 40).

as seen from the side as well as from above, meeting for a distance equal to lencth
of oenlar lobe. There are three pale lenses in the ocular lobe, which is rounded and
as wide as long,

First pedigerous somite exposed as a narrow strip; posterior half of dorsnm
of second and third elevated transversely, the tumidity rounded and not at all
prominent ; plearal portions of somites swollen, but not much expanded back-
wards ; together these somites are little more than one-third as long as earapace.

Pleon two-thirds as loug as cavapace, the somites short and stout; telsonic
somite rounded posteriorly, much wider than long and not mueh shorter than
the fifth, which has no transverse suleus and is fully as wide as long,

First antenna slender ; third peduncular joint nearly one-third as long again
as second, but shorter than first. Second antenna two-jointed, not much loneer
than first joint of peduncle of first pair.
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Terminal joint of second maxilliped with four long spines, three subequal in
length, one a little shorter, none reaching level of apex of distal onter spine of
penultimate joint.

Third maxilliped wide and large, equal in length to the first peracopod ; hasis
about four-fifths as long as rest of limb: merus widest distally (where its breadth
is not very much less than its length) and not quite as long as carpus and propo-
dus together ; carpus a little shorter than propodus, with three blunt inner teeth;
propedus more than twice as long as the short daetylus, with three rounded teeth
on inner side near proximal end.

urop. ¢

an?. 9 mxp.3

Fig. 36. Campylaspis minor. Type ovigerous female; eeph., cephalothorax from above
(¢ 87); ant,, first and second antennae (X 80); mxp. 2, distal portion of second maxilliped
( > 230) ; mxp. 4 and prp., third maxilliped and peraeopods ( % 80) ; urop., uropod with fifth pleon
and telsonie somites (X 80), Paratype male; mxp. 3, distal portion of third maxilliped, with
plumose setae omitted (% 105) ; urop., uropod with fifth pleon and telsonic somites (% 80),

First peracopod with basis considerably shorter than rvest of limb; merns a
little longer than carpus; propodus shorter than earpus and not much longer
than daetylus.

Seeond peraeopod not quite as long as first, with basis short, less than half
as long as rest of limb ; ischium fairly distinet ; dactylus stout, tapering to distal
end, much longer than earpus but shorter than earpus plus propodus, and with
iong plumose setae, the longest terminal one longer than the joint,

Fossorial setae of posterior peracopods short, not reaching bevond apex of
daetylus.

Pedunele of uropad fully twice as long as telsonic somite and less than twice
as long as endopod ; exopod almost as long as endopod, with one of the two unequal
distal spines as long as the ramus ; endopod with two spines on inner margin and
two uneqnal terminal spines, the longer of which is about three-fourths as long
as the ramus.
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Colour, yellow, the carapace with a few isolated brown spols, one near pos-
tero-lateral corner, one near end ol psendorostral snture, and one over brapnchial
region on ecach side, also a4 pair of dorsal spots near hind margin ; basis of third
and fourth peraeopods with a braown spot.

Length 1-2mm, Ova 0-19 mm, in greatest diameter, Other females 14 mm.

Adult male. Carapaco slightly depressed, almost twice as long as deep, less
than half total length of animal, and with dorsal margin searcely arched ; lateral
furrew histinet,  Psendorostral lobes subtruncate in front.

First and second pedigerous samites elevaled and curving slightly forwards
on the haeck, medianly angular; pleural portions of first concealed, of second to
fifth swollen aml slightly produced backwards; dorsum of third to fifth somites
somewhut tunid.

Pleon as long as carapace; telsonie somite rather angularly rounded postéeri-
orly, as long as wide, produced over bases of nropods, and distinetly shorter than
fifth somite, which i wider ut posterior end than it is anteriorly, and is nearly half
as long again as wide,

Neeond maxilliped as in female, Third maxilliped with merus rather more
robust, and distinetly shorter than earpus and propodus together.

Peracopods, excepl for larger basis, of same proportions as in female ; longest
terminal seta of dactylug of second peraeopod as long as propodus and dactylus
together.

Peduncle of uropod fully twice as loug as telsonic somite and less than twice
as long as endopod, with several setae, inereasing suecessively in length, on distal
half of nner marging exopad shorter than endopod, with the longest of its two
unequal ferminal spines longer than the whole ramus; endopod with a row of
geven spines on inner margin and with the longer distal spine two-thirds as long
A8 TAMUR.

Colour as in female,

Length 1-9 mmi, Otheraduolt males 1-5 mm, to 17 non.

Loe. Queensland : Moreton Bay, Myora Bight, surface (1. 8. R. Mnnro, Sta-
tions 28, 29, 44 [type loe] and 46, 50 em, 40 o, net, 2,30 am., 3,30 am., 9.30
pam. and 1130 pom,, Nov, 29, 1940), and in shallow water over coral pateh (T, S.
R. Munroe, Station 506, 50 em. 40 m. net, 940 p.m., Dec. 6, 1940) ; Noosa River,
helow C(lympie Terrace, sucface (1. 8, K. Munro, Station T.44.1, 50 em. 40 w,
net, 9.12 pan., Mar, 25,1944), Type in South Aastralian Museom, Reg No. C. 2620,

1'"he tiny type female has a pateh of granules on the hack of the carapace in
the posteror half bat these are absent in the other specimens.  Tn the male the
spines ou the bmer margin of the endopod of the uropod vary in number from
seven 10 nine, but the setie of the peduncle of this appendage ure vestricted to dis-
tal half, The small series of adults exhibit a rather unusual range in size but the
nppendages of all ave oo alike to admit the probability of wore than one gpecies,

In general, waner rather closely resembles wmisuleata, but apart. from the
much smaller size is distingnished by the markedly more distinet lateral impres-
sion on Lhe carapaee, the proportions of the joints ol the third maxilliped and first
and second peraeopods, and the shorter nropod ; further, the plumose dactylar setan
of the wecond leg are very long whereas in unisulcota they are imsignificant,

The peracopods are remarkably like those of friplicata but that speeies is at
onee separaterl by the theee lateral carinae, while the carapace of the male is mare
arehed, (he third maxilliped ig distinetive, ete.

The carapace of the female hias (he lateral furrow muach as i that of lubidac-
tyliat, whieh has very diffevent peraeopods; it is, however, more boldly arched dor-
sally. ag m glabra and thompsem, but does not project backwards aver the free
pedigerons somites as in the two last-named gpecies.
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CAMPYLASPIS TRIPLICATA Sp. NOV.

Adult male. Integument caleified brittle. Carapace with an upwardly
curved depression on each side, bordered above and below by a fine ridge,
and not reaching to mid-line of dorsum, below this and subparallel to
the lower margin of carapace is a similar third ridge; above the lateral
hollow the sides are tumid, then fall into a second faint elongate depres-
sion not emphasized by 11dges and above this again is a further still fainter fur-
row ; the dorsal margin is moderately arched, not quite evenly curved but slightly
rugose, and does not form a marked angle near ocular lobe; viewed from above it
is ovoid in shape, narrowest in front; it is less than one-half the length of the
animal, slightly depressed and nearly twice as long as deep. Antennal notech dis-
tinet, widely open, and angle rounded and a little obtuse. Pseudorostral lobes
subtruncate in front and meeting for a distance slightly greater than length of
ocular lobe; respiratory tubes unusually long. Oecular lobe large, semicireular,
wider than long, and with three large white corneal lenses.

Fig, 37. Campylaspis triplicata, type male (X 37),

First pedigerous somite largely coneealed ; dorsal margin of first and second
sloping obliquely backwards, not at all elevated ; dorsum of third to fifth tumid
but not markedly so; pleural parts of second to fifth only moderately expanded
not much produeced backwards.

Pleon somites (like pedigerous) smooth; no suleus on fifth somite; telsonie
somite widest posteriorly where it is fully as wide as long, and with apex angularly
rounded.

Third maxilliped stout, with basis much shorter than rest of limb; merus
rather wide (its greatest breadth a little more than half the length) longer than
carpus, propodus and dactylus together, with two teeth towards distal end of outer
margin ; carpus much wider but a little shorter than propodus, with four eurved
teeth on outer edge and three less sharply defined on inner.

First peraeopod with basis shorter than rest of limb; remaining joints with
margins irregular but without teeth; merus, carpus and propodus subequal in
length (merus longer than carpus, which is longer than propodus) ; dactylus rela-
tively long, five-sixths as long as propodus.

Second peraeopod about equal in length to first, with basis almost as long
as remaining joints together; dactylus much longer than merus or carpus, which
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are snbequal in length; merus and carpus together as long as propodus and dac-
tylus together ; longest terminal seta of dactylus fully as long as the latter.
Pedunele of uropod with setae, suceessively increasing in length, on whole
length of inner margin ; it is long, nearly three times length of telsonic somite and
almost twice as long as endopod, which is one-fifth as long again as exopod; there
are seven ‘‘serrate’” spines, successively inereaging in length, on inner margin of
endopod and two terminal spines, one of which is a little longer than the other

Pig. 88. Campylaspis triplicata, type male; ceph,, eephalothorax from above (X 34);
mxp, 3, prp. and urop,, third maxilliped, peracopods and uropod with fifth pleon and telsonie

nonaig;a (X 54; distal portions of maxilliped and first peracopod, with plumose setae omitted,
x :

and more than half the length of the ramus: the marginal spines are interspersed
with minute spinules: exopod with longest of two apical spines as long as itself
and with two setae on outer margin and one, subdistal, on inner.

Colour, white,

Length, 2+3 mm.

Loc. Queensland : off Moreton Island (type loe., *‘ Warreen’’ Station, May,
1939) : Moreton Bay, Myora Bight, surface (1. 8. R. Munro, Station 46, 50 cm,,
40 m. net, 11.30 p.m., Nov. 29, 1940) ; Noosa River, below Gympie Terrace, and
level with Gympie Terrace, surface (1. S. R. Munro, Stations T.44.1-2, 50 em.,
40 m. net, 9.12 p.m. and 9.28 p.m., Mar. 25, 1944). Type in South Australian
Museum, Reg. No. C. 2582,
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The female is unknown but the adult males range from 1-9 mm. to 2-4 mm.
in length. All examples have been preserved in formalin.

The only other species of the genus possessing three ridges on cach side is
the Northern costata Sars (1900, p. 87, pl. Ix), which differs in having the hinder-
most carina bifureate and the third maxillipeds eonsiderably different.

CAMPYLASPIS ROSOIDA Sp. nov,

Owvigerous female. Integument thin, caleified, hrittle, sea reely at all flexible.

Carapace with short sparse hairs and a few pellucid spots; generally smooth,
but with feeble antero-lateral tumidities and with very small glassy tubercles an-
teriorly and dorso-laterally, so that it appears as if sprinkled with tiny dewdrops ;
boldly vaulted dorsally and oval when viewed from above: with greatest width
less than depth and less than two-thirds its length: it is a little less than half
total length of animal. Antennal noteh slight, hut distinet ; angle rounded,

Fig. 39. Campylaspis roscida, lateral view and dorsal view of cephalothorax of type femala
(X 27).

Pseudorostral lobes oblique in front, meeting for a distance equal to length of
ocular lobe which is not pigmented, is roundly subtriangular and uol constricted
at base; corneal lenses not distinet but an oval opaque avea at each lateral eor-
ner and at apex.

Pedigerous somites sprinkled with obsolete granules particularly late-
rally, with fine median line as on carapace; first and second somites exposed,
slightly and angularly elevated dorsally; pleural portions of first to third ex-
panded and glohose; fourth less expanded laterally with a pair of dorsal pits
and a pair of tubercles at hinder margin: fifth not expanded laterally, with o
pair of posterior dorsal tubercles and one or two dorso-lateral tubereles.

Marsupium not visible from the side.

Pleon somites with faint imbricate-tuberculate patterning; first and second
with fine median dorsal line and with three small dorso-lateral tubereles (similar
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to those of carapace) on each side at hinder margin; fifth not cingulate and with
a pair of small dorsal tumidities anteriorly ; telsonie somite short, little produced,
and rounded posteriorly.

Second joint of peduncle of first antenna shorter than first and a little longer
{han third ; first segment of flagellum not much longer than second.

Second antenna two-jointed.

Fig. 40, Campylaspis roseida, paratype ovigerous female: lip, aut. and mand., upper lip,
untennae and mandibles ( X 62) ; mxp. and prp., maxillipeds and peraeopods (X 56; distal por
tions of first and second maxillipeds, X 144) ; urop., uropod with fifth pleon and telsonic somites
(X 56).

First maxilliped with terminal joint minute, elongate, capped with a single
bristle ; eighteen gill-lobes.

Terminal joint of second maxilliped with four stout spines, three subequal in
length and one shorter; penultimate joint with outer distal spine twice the length
of spines of terminal joint, with two setae and with an inner distal tooth.

Third maxilliped with basis wide and short, not much longer than ischinm,
mernus and earpus together; merus very large, fully as long as carpus, propodus
and daectylus together, less than twice as long as wide, serrate on inner margin
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but with no ontstanding teeth ; carpus serrate on inner edge and with three small
teeth on outer murgin; propodus narrower but slightly longer than CATPNR ; Ser-
ate on inner edge and twice as long as daetylis,

Wirst peracopod with basis shorter thuu vest of Timb; merus one-third ns
long: again as earpus, which is louger thun propodus and almost twice as long
as dactylus,

Necond peraeopod not longer than fivst, with basis ag long as isehinm to pro-
pudus together; daectylus as long as carpus and propodus together and with one
uf {he terminal setae long, half the length of the joind.

Pedunele of uropoda subeylindrical, serrate on inner wmavgin, about two and
nne-half fimes as long as telsonie somite, and as exopod ; endopod scarcely longer
than exopod, with five serrate spines on inner edge and a terminal gpine more than
half its length; exopod with slightly Jonger terminal gpine and a shorter one

Colour, pure milk white.

Length, 4-3 mm.

Loc. New South Wales: 5 miles east of Port Hacking ; 100 metres, on mud
(**Cronulla’ Trawl Station, July, 1943) ; 4 miles off Eden, 70 metres, in silt
(type loc., K. Sheard, Oct., 1943) ; 4 miles east of Port Hacking, 80 metres, on
mnd (K. Sheard, trawled, May, 1944). Tasmania: off Babel Island, lat, 39° 55’
8., long, 148° 31" E. ("' Warreen'” Station 29, Jan., 1939). Type female in South
Australian Museum, Reg. No. C, 2526,

As in some other species the ventral incubatory pouch of the ovigerons female
is not bulging and prominent. In a female slightly smaller than the type (4-2
mm.) eleven embryos, each 0+4 mm. in greatest length, oecupy almost all of the
mterior of the thorax.

The tubercles of the carapace are so small that they are perhaps hetler de-
scribed as granules. Subadult examples sometimes have these more numerous bit,
still smaller, and less conspicuons owing 1o a closer covering of short hairs.

This species is somewhat close to thompsoni; the most apparent differences in
the adult female are the shorter pedunele of the nropod and the narrower carapace
with its small tubercles ; the joints of the first and second peracopods are of differ-
ent proportions. (', lelicarpa Hansen (1920, p. 40, pl. iii, fig, 8) has similar senlp-
ture of the carapace but the maxillipeds are very different.

CAMPYLASPIE ECHINATA 8p. 10V.

Adult male. Integument thin, but tough and somewhat flexible ; pleon more
highly caleified and move brittle than thorax; rather coarsely retienlate on cara-
pace.

Carapace with numerous small blunl-ended spiniform projections densely
placed on back and sides, sparser infero-laterally ; at hinder margin the spines
are longer and a pair of dorsal ones are particularly outstanding; interspersed
is a gparse clothing of fine hairs; an elongate shallow depression on each side;
an anfero-lateral tumidity on each side, studded with spinules smaller than rest
of armature; it is somewhat rectangular as seen from above, is depressed, twice
as long as deep, and is barely as long as the pleon. Autennal notch distinet, rather
narrowly excavate for the genus; angle ronnded, margined with spines.  Pseu-
dorostral lobes widely truncate in front, meeting for a distance less than lewgth
of wenlar lobe which is narvow, dilated anterviorly und is nearly twice as long as
wide ; no corneal Jenses apparent,

None of pedigerous somites elevated dorsally but second to fifth each with
a pair of outstauding spines on back, those of fifth nearly as deep us the somite
other spines are placed on sides and back of these somites while on 1he flattened-
globose expanded plenral parts of eaeh is a Uau of fowr nr five outstanding apines.



HALE—AUSTRALIAN CUMACEA 205

Pleon somites one to five with long and sbort gpines on back and with upper
edge of antennal furrow spinose; a few shorter spines infero-laterally fifth so-
mite without trace of transverse snleus; telsonie somite rather narrow, distally
rounded and moderately produced.

Second peduncular joint of first antenna shorter than first, longer than
third and aboul as long as the flagellum, the two segments of which are sub-
equal in length.

Last joint of pedunele of second antenna half as long again as penultimate,

First maxilliped with terminal joint more robust than usual in the genus,
more than one-fourth as long as penultimate segment, not much more than twice
as long as wide, slightly constricted near apex, which bears fwo minute setae, and
with # row of tiny setae on outer distal edge ; penultimate joint with some unequal
short setae (see fiz. 42) and fwo stout plumose setae; twenty-two gill Tobes,

Fig. 41, Campylaspis schinata, lateral view and dorsal view of pedigerous somites (X 20).

Distal joint of second maxilliped with » short seta and two stont unequal
gpines, the longer not reaching to the level of the tip of the outer spines of the
penultimate joint,

Third maxilliped with basis stout, longer than rest of limb, with serrations
and distal tooth on inner edge; ischium with two inner blunt teeth: merus nar-
row, with small teeth in both margins and a large outstanding subdistal onter
tooth, almost as long as the joint i1s wide; not including the teeth the merus is
three times as long as wide and is not nearly as long as earpus and propodus to-
gether ; carpus with dentieles on inner edge and three separated outer teeth the
middle one of which is long ; propodus elongate. nearly half as long again as carpus,
and nnarmed.

First peracopod with basis stout, longer than rest of limb, whieh is slender ;
merns serrate on both marging and with a larger outer tooth near distal end; ear-
pus serrate on both edges, barely more than three-fourths length of merus and dlis-
tinetly longer than the propodus, which is less than twice as long as dactylus.

Second peracopod not longer than first, its stout hasis longer than ischium
to propodus together; dactylus longer than carpus, almost as long as earpus and
propodus together and with longest terminal seta two-thirds its own length,
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Fig. 42, Campylaspis echinata, type male; mxp. 1-2, distal portions of first and second
maxillipeds (X 76); mxp, 3 and prp., third maxilliped and peracopods ( X 34; distal portions
with plumose setae omitted, X 64); urop., uropod with fifth pleon and telsonic somites (X 34,
spines of endopod, X 300).

Third to fifth peraeopods with carpus very slender and dactylus long,

Peduncle of uropod with long and shorter spiniform projections, more than
twice as long as telson and less than twice as long as endopod ; exopod distinetly
shorter than endopod (four-fifths as long as it) with a spine on inner edge and
two similar unequal terminal spines; endopod serrate on outer edge, with seven
spines on inner margin and three terminal spines, one short, the others long and
subequal in length.

Colour, yellow.

Length, 53 mm.

Loc. New South Wales: 4 miles off Eden, 70 metres, in silt (K, Sheard, sub-
marine light, Oct.. 1943). Type in South Australian Museum, Reg. No, C, 2534,
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Details of the ““‘spines’’ (composite setae) of the rami of the nropods are
shown in fig, 42. Similar spines oecur on the uropods of several other Austra-
lian species.

This form is readily recognized by the distinctive armature and the lingniform
ocular lobe, dilated anteriorly as in macrophthalma Sars.

CAMPYLASPIS PUSTULOSA SpP. NOV.

Adult male, TIntegument caleified brittle, with coarse reticnlate patierning
Ol enrapace,

Carapace with well spaced rounded, subeonical tubercles, the antero-lateral
ones prominent, and with a shallow very elongate depression on each side not
murgined by earinae or emphasized by disposition of tubereles; from above and
also from the side it is ronghly sub-rectangular in shape, wider than depth (which
is half its length) and it is only as long as pleon. Antennal noteh widely open and
angle as seen from side rounded. Psendorostral lobes widely truncate and finely
denticulate in front, meeting for a distance less than length of ocular lobe. The
iast-named is dilated, not much longer than wide and is constricted at base; there
is a lens at each side and a pair of much smaller ones at apex, which is incised.

Fig, 43, Campulaspis pustulosa, lateral view and dovsal view of cephalothorax of type male
LR 20).

first and second pedigerous somites ronnded dorsally not at all produoeed ;
third slightly elevated dorsally and fourth and fifth each with a pair of angular
darsal tubercles each seated on a tumidity ; pleural parts of second to fifth expanded
and somewhat angnlarly rounded, with reticulate pattern as on carapace.

Pleon somites each with a pair of dorsal tubereles, which ave angular when
viewed from the side; on the fifth they are situated on a faint transverse suleus,
and on the telsonie somite at the proximal third; the upper marging of the an-
fennal groove are serrvate; telsonic somite moderately prodoced and rounded dis-
tally.

Second peduncular joint of first antenna longer than first and much longer
than third, which equals the two-jointed flagellum in length.

Terminal joint of peduncle of second antenna more than twice as long as
penultimate,
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First maxilliped with terminal joint relatively large, fusiform, almost one-
fonrth as long as penultimate joint and eapped with two setae, one short and one
minute; epipod with about a seore of gill-lobes.

Distal joint of second maxilliped with a spine and a slightly shorter
strong seta; penultimate joint with a slender outer spine not nearly reaching
the tip of distal spine and with an inner tooth and seta.

Fig. 44. Campylaspis pustulosa, type male; mxp. 1-2, distal portions of fivst and second
maxillipeds (X 142; terminal joint of first, X 285); mxp, 3, prp. and urop., third maxilliped,
perasopods, and uropod with fifth pleon and telsonie somites (X 50; joints of maxilliped with
plumose setae omitted, X 76).

Third maxilliped with basis wide, much longer than rest of limb ; ischium
very short, collar-like ; merus narrow, almost as long as earpus and propodus to-
gether three times as long as wide, with a subdistal outer tooth and with inner
margin serrate; carpus wider and shorter than propodus, with three teeth on
each margin, those on outer edge erowded,

First peraeopod with basis wide, serrate on inner edge and longer than rest
of limb, which is not dentate; merus more than one and two-thirds times as long
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us carpus which is as long as propodus; dactylus distinetly more than half as
long us propodus.

Second peracopod as long as first, with basis wide but somewhul shorter
than rest of limb: dactylug shorter than earpus, with its longest terminal sela
two-thirds its length,

Peduncle of uropod with erenulate marging and imner plumose setar not
very long; it is two and one-fourth times as long as the telsonic somite and
twice as long as exopod; endopod one-fifth as long again as exopod with nine
componnd spines on inver margin and three terminal spines, one short the others
long and subequal in length the longest of the fwo unequal terminal spines of
the exopod is ag long as the seeond joint of that ramus.

Colour, white.

Length, 48 mm,

Toe. New South Wales: 4 miles east of Eden, 70 metres, in silt (K. Sheard,
submarine light, Oct., 1943). Type in South Ausiralian Museum, Reg Nu.
C. 2618.

The spines of the rami of the nrapoda are of the same type as those fignred
for echinata but the lateral projections are shorter. The maxillipeds are some-
what as in echinata but otherwise the two species exhibit many obvious differ-
enees,

CAMPYLASPIS ASPERA SD. NOV.

Owvigerous female, Tntegument caleified, brittle, with coarse honeyeombh-like
pattern, particularly distinet on carapace,

Carapace stindded with conieal tubereles and with an elongate depression on
pach side, not mareined by earinae or definitely outlined by rows of tubereles; the
antern-lateral elevation is moderately emphasized; the dorsal contour is well
arched and forms a decided angle at the base of the oculur lobe; viewed from
whove the earapace ix ovoid in shape, hroader than deep, its greafest width three-
fovirs of its length; it is one-half the total length of the animal. Antennal notch
widely open ; angle, and inferior margin behind it, finely dentate. Psendorostral
lobes concave in front and meeting for a distance less than the length of the oeylar
lobe, whieh is a little longer than wide, has a minnte incision at apex, and hears
three corneal lenses (the anterior one divided) in the front half,

Pedigerons somites not at all elevated ; like the earapace each is marked with
a fine. wavy median line ; plenral parts of second to fifth expanded and. seen from
uhove, subacufe laterally: there is a pair of dorsal tubereles on each of the third
to fifth somites,

Marsupinm hulging and prominent ; ova 0-28 mm. in diameter.

Pleon somites one to five each with a pair of small dorsal tubercles at hind
margin and with a low ohlique dorso-lateral ridge, which terminates posteriorly in
a little projection + fifth somite with well-marked transverse suleus; telsonie som.
ite widened posteriorly, apex rather angular but not much produced.

Second pednnenlar joint of first antenna distinetly longer than third and as
long ar the flagellum, the two joints of whieh are subequal in length,

First maxilliped with terminal joint elongate, nearly onefifth as long as
pennltimate segment and capped with a single getd ; marginal setae of penultimate
joint stout ; ten gill lobes plus one reflexed.

Distal joint of second maxilliped with two spines, one twice as long as the
other ; pennltimate joint with a somewhat hent outer spine (which reaches level of
tip of the shorter distal spine) and with an outer tooth and slender seta.

Third maxilliped elongate, with basis fully as long as rest of limb ; merus lwice
as long as wide, rather longer than carpus and propodns together, and with a pro-
minent subdistal tooth [as well as & conple of smaller teeth) on onter margin, and
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with a few small teeth on inner; carpns wider and barely longer than propadus,
with three onter teeth and two denticles on inner margin; dactylus half as long as
propodus,

First peraeopod with basis serrate on inner margin near distal end, and fully
as long as remainder of limb; ischium with an inner tooth; merus with an
outer subdistal tooth, nearly half as long again as ecarpus, which is subequal
in length to propodus and twice as long as dactylus.

Fig. 45. Cumpylaspis aspera; lateral views of type ovigerous female and paratype subadult
male, and cephalothorax of type female from above (X 22).

Second peraeopod longer than first, with the stout basis as long as ischium
to propodus together; dactylus a little shorter thau carpus and equal in length
to its longest terminal seta.

Peduncle of uropod ridged above and serrate on hoth margins, nearly one
and two-thirds times as long as telsonic somite and as endopod, which is a little
longer than exopod; four spines, successively increasing in length, and inter-
spersed with a few tiny spines, on inner edge of endopod and two very unequal
ones at apex ; exopod with two unequal terminal spines, the longer eqnal in length
to that of the other ramus.

Colour, yellow, patterned on pleon with purplish brown.

Length, 3-9 mm.
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Subadult male. This is figured beeause, like some adult females, it has the
tubercles of the carapace rather more distinetly arranged in rows. The honeycomb-
like seulpture is very distinet aud some of the tubercles above the lateral depres-
sion are larger than the others. The small tubereles on the pleon are rather more
distinet than in the female and the fifth somite is strongly eingulate; the dorso-
lateral ridges ave feebly serrate.

prp. 2 mxp. 1

Fig. 46. Campylaspis aspera, paratype female; mxp. 1-2, distal portions of first and second
maxillipeds (X 144); mxp. 3, prp. and urop,, third maxiliped, peracopods, and uropod with
fifth pleon and telsonic somites (X §50; distal portions with plumose setae omitted, X 75).
urop., juv., uropod of young male (X 50).

The carapace is narrower than in the female; the ocular lobe is wider, is
slightly constrieted at the base, and slightly incised at apex.

There is a pair of dorgal tubercles on the telsonic somite and a broken median
earina,

The maxillipeds are as illustrated for the female.

The nropod (fig. 46, urop. juv.) has the peduncle shorter aud wider than in
the adult.

Although this male is as large as the ovigerous females, the abdominal
antennal groove has not yet developed (the second antennae are still short).

Lor. New South Wales: 5 miles east of Port Hacking, 100 metres, on mud
(““Cronulla” Trawl Station, July, 1943) ; 4 miles east of Eden, 70 metres, in
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silt (type loe, K. Sheard, trawled Oet., 1943) ; 4 miles cast of Port Hacking, 80
metres, on mud (K. Sheavd, trawled May, 1944). Type female in South Anstralian
Museuni, Reg. No, C. 2517.

C', aspera is close to antarctica Calman (1907, p. 5, pl. i, fig, 14-16 and text
fig. 4; and 1915, p. 155, fig. 9), In the last-named, however, the merus of the third
maxilliped is much smaller, being considerably less than length of carpns snd
propodus combined. It likewise resembles the Northern verrucosa Sars (see Han-
sen, 1920, p. 45, pl. i, fig. 8a) hut differs in the strongly developed transverse
sulens of the fitth pleon somite, the shorter peduncle of the uropod and in hav
ing the tnbercles of the carapace less flattened.

CAMPYLASPIS THETIDIS Sp. TI0V.

Female. Integument strongly caleified.

Carapace studded with rounded tubercles, which tend to fall into rows; sides
with two parallel longitudinal ridges, hounding a large subquadrate, depressed
area al top and bottowm ; the upper carina is strongly tuberculate and extends from
ahove the antennal noteh 1o beyond second third of earapace; the lower ridge is
less markedly tuberculate; above the upper carina there is a longitudinal dorso-
lateral tubereulate elevation and towards the front is the usnal antero-lateral pro.
minence emphasized in sculptured species, in this case a tubercle larger than the

Fig. 47. Campylaspis thetidiy, type fomale (X 14).

othérs. The back of the carapace is marked with a very fine median line anteriorly
but is longitndinally suleate for the greater part of its length, the furrow expanded
posteriorly over the eardiae region where there is a short median longitudinal ca-
rina, which is one-gixth of the length of carapace. Viewed from above the cara-
pace ic subguadrate;, abont as wide as deep and not quite two-thirds as wide as
long; it is as long us pedigerous and first to fifth pleon somites, Pseudarostral
lobes narrowing to the front, very oblique in lateral view, and meeting for a dis-
tunce equal to three times length of oenlar lobe, which is small, longer than wide,
and with no apparent corneal lenses. Antennal notch wide but distinet; angle
with small denticleg, subacute,

Pedigerons somites each with a pair of low dorsal tubercles near hinder
margin ; first and second dorsally very short but slightly elevated ; pleural parts
of second to fifth expanded and inflated, in second rounded laterally, in lust
three angular and slightly produced backwards.

First twa somites of pleon with transverse dorsal carina, from which branch
off a pair of short longitndinal ridges, which arve faint on the first : third to fifth
somites each with median earina (rugose owing to prostrate serrations) and a
kimilar trangverse ridge crossing it near posterior end ; fifth with a second enllar-
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like transverse ridge, posterior to which is a suleus dividing the somite into
two parts; dorso-lateral edges ridged and below them, on anterior portions of
first to fifth there is a short lateral carina; the spaces between carinae have an
eroded appearance; posterior half of telsoniec somite triangular as seen from
above, and (for the genus) well produced.

Vig. 48. Campylaspie thetidis, type female; ceph., cephalothorax from above (X 14);
mxp, 1-2, distal portions of first and second maxillipeds (X 125); mxp. 3, and prp., third
maxilliped and peracopods (X 23; palp of maxilliped with setae amitted, » 56; distal end of
dactylus of first and second peracopods, X 125); wrop., uropod with fifth pleon and telsonie
somites (2 43).

First maxilliped with last joint minate, wider than long, and with a single
seta,

Terminal joint of second maxilliped with iwo unequal stont spines, the long-
est not reaching tip of the stout outer distal spine of penultimate segment.

Third maxilliped robust ; basis considerably longer than rest of limb; ischium
with inner tooth ; merus not much enlarged, less than half as long again as width,
barely longer than propodus, with one or two small dentations on inner edge and
an outer distal tooth ; carpus wide, with three small outer teeth of equal size; pro-
podus stout, with edges serrate, more than twice as long as dactylus.
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IPirst peraeopod with basis barely as long as rest of limb; merns, earpns and
propodus wide, subequal in length ; dactylus half as long as propodus with one of
the three distal setae longer than itself.

Seeond peraeopod longer than first, with the stouf basis mueh shorier than
rest of limb, but longer than ischinm to propodus together ; dactylus as long as
merus and earpus together, with a curious distal lobe, alongside whieh are inserted
the two terminal setae, the longer of whieh is half as long as the joint.

Pedunele of uropod triangular in gection, the apex of the median ridge and
hoth edges jaggedly serrate; it is half as long again as telsonie somite and three-
tourths as long agiain as the subequal rami; endopod serrate on both edges, with a
toothed dorsal vidge and with two stout terminal spines, one very short ; exopod
with serrvate edges, its spex with a stout spine, which s longer than that of ende-
pod, and a tiny spine.

Colour, yellow.

Length, 66 mm.

Loe. New South Wales: off Cape Three Points, 41-50 tath., on sticky nud
and shell (“'Thetis” Station 13, Feb, 1898). Type in Australian Museum, Reg,
No. G. 2225,

Although he makes no speecial comment regarding it, Calman’s figure of the
seeond peraeopod of rostrata (1905a. pl. i1, fig. 37) shows that in that species also
the distal seta of the dactylus, though much shorter, is subterminal, the end of the
joint projecting beyond its insertion; lurther, the joints of this appendage are of
the same proportions as in thelidis which, however, exhibits obvions differences in
hody sculpture and has a shorter pseudorostrum.

Hansen (1920, p. 42, pl. iii, fig. 5) illustrates the second and third maxillipeds
of rostrate; the second pair are mueh as in thetidis but in the thied the merus is
narrower and the carpus relatively smaller,

Genus Procameyrases Bonnier,
Procompylasps Bonnier, 1896, p. 541; Stebbing, 1913, p. 184 (syn. aud key) ;
Hansen, 1920, p. 33.

This stable, widely distributed genus, is much more sparsely represented hy
species than is Cumpylaspis. [t is well-defined, particularly in the character of
the rake-like daetylus of the second maxilliped and the strikingly long ischium of
the first peraeopod. Six species have been deseribed previously and the fivst Aus-
tralian form 18 recorded below.

KEY TO SPECIES OF PROCAMPY LASPIS.

1. Distal prolongation of dactylus of socond maxilliped long and slender, nearly three times nn

long ns rest of joint mataronyr Tlansen,
Mistal pmlnugatmu of l'lmhhﬂ of sceqnd Iu‘im!]iln,ﬂ at must nui mueh fviger than rest of
juint .., g adi n st ek T
2. Carapace with numerons doveal tubeieles in male, none in female Bonmieri Calman,
Carapace with oue or two dorsal tubereles 1) . i T
3. Carapuace with one medisn dorsal tuberele i . "s o T
Carapave with two dorsal tubercles oo S ok i T -
4, Duetylus of second maxilliped with three teeth on inner murgin feidentoln ‘itebhing.
Daetylus of seeond maxilliped with four teeth on inner margin .. .o
5. Daetylys of second perneopod fully ns hmb us (mude), or longeyr thun {i‘mim'lo) vl z‘um and
propodus combined an Vo ol Bonnler,
Daetyluy of seeond peraeopod unl\. HE] ]utl‘,,r il cHrpus | wordidea sp. nov.
. Oeular lobe taberenliform and with a0 pair of fll.'"lltl-li.“'l Doysil hl.hl.'rt]t't! of garapace pluced
one hehind the other, ench bidentate o comprossa Zimmey.

Deulir lobe narow, not tuberenlitorn, Dol Inhuu s of var -I]I.H.l_' placed one oo each side,
aind each with one <oull spine | . .= = -y bituberculato Hausen,
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PROCAMPYLABPIS BOIDA Sp. 10V,

(O mgerous femule. lutegument well caledied ; form as in genotype.

Carapuce about two-fifthy of total length, with shagreen-like surface owing
o numerous very simall vough tubereles or spines; seen from the side it s pro-
winently arched above, forms u decided avgle posterior to ocular lobe and is
markedly tumid at posterior end; there ig u single prominent median, eonieal
tubevele just behind middle of leugth.  Antennal noteh widely open and angie
very obtuse,  Ocular lobe narrow ) no corneal lenses, pseudorostral sutures
ankylosed ; lobes veaching a little beyond eye-lobe,

First pedigerons somite with a closely applied lamella, the bifid apex
of whieh just overlaps posterior margin of carapace medianly; second somite
not at all elevated and withont projeetions or lamella.

Pleon somites a little irregular but unarmed, sucecessively inereasing in length
to (ifth: telgonic somite widest in posterior halt (as wide as long) somewhat angi-
larly emmded, little prodonced posteriorly and about four-fifths as long as fifLh
pleon somite ; the latter . slightly but distinetly widened in posterior third, where
1t 18 one-fourth as wide agnin as breadth al posterior margin,

Fivst maxilliped with terminal joint rather wide, one-third us long as penul-
rimate, with a single apical seta and with two dentiform projections on outer edge
(see figure for other details),

In the dactylus of the seeond maxilliped immediately posterior to the lurge
falcate apical tooth there is a stont but very ghort spine, at the base of which is u
seta of about the same length; this is followed by three lavge inner teeth, subequal
i length to the apical tooth of the joint and of about the same diameter; the most
auterior of these has a Faint suture near the base and the next has an msigmificant
aceessory proximal tooih; the posterior spine is equal in length to the falcate end
of the dactylns and is a little longer than the other inner spines.

Third maxillipeds with basis almost as long as rest of limb; isehinm short,
with an inner tooth ; merus widest distally, where it is bavely half as broad as
its Tength, and bears a slender ontstanding spine on outer margin; there is no
nther armature on the joind ; earpns less than half as long ag merns, with a spine
ail outer margin and another on the inner; propodus without armature, more
than balf as long as merus, and hall as long again as daetylus.

Rirst pereopod unarmed, with basis not mueh more than two-thirds as
long us rest of limb (as long as isehinm, merns and carpus together) ; ischinm sub-
equal in length to propodus and longer than carpus which slightly exceeds the
merus in length, dactylus half as long as propodus,

Seaond peracopod with basis stouf, somewhat longer than ischinm to propo-
dns together ; merus distimetly more than half as long as carpus; daetylus sub-
equal 1o length to carpus and about four times as long as propodus.

Peduncle of uropod two and one-fifth times as long as telsonie somire; en-
dopmd egqual i length 1o last-named and a little longer than exopod, wilth two
spines on mner murgin and two very unequal terminal spines,

Colour (when cleaned) dull yellow, without any markings,

Liength, 4+5 mm,

Avult male. Curapace nesrly one-thured of total length ; surtace with small
clear-cut reticulation ; posteriorly and neav lower edge is a row of denlicles; on
the back the median couical tuberele is not quite as high as in female and there
is n puir of spines near the hinder wmargin, - Antennal noteh widely open and an-
tennal angle more prominent and less obtuse than in female,

First pedigerous somite withoul lamina; seeomd to fitth somites each with 4
pair of dorsal spines, and with one pr two spimes on expanded plenral portions.
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Fig. 49. Procampylaspis sordida. Type female and male from the side (X 22). Paratype
ovigerous female; mxp. 1-2, distal portions of first and seecond maxillipeds (X 144; terminal
joint of first, X 324); mxp. 3 and prp., third maxilliped and peraeopods (X 50; distal joints
of maxilliped, with plumose setae omitted, X 77).

Pleon somites with upper edge of antennal groove spinose (first to fourth) ;
first three each with a pair of dorsal spines; fifth somite slightly widened proxi-
mally as in female.

Peduncle of uropod two and three-fourths times as long as telsoniec somite and
two and one-third times as long as endopod, which has half a dozen spines on inner
edge.

Length, 5:5 mm.
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Loc. New South Wales : 54 to 74 miles off Cape Three Points, 41-50 fath., on
sticky mud and shell (‘‘Thetis” Station 13, Feb., 1898) ; 5 and 4 miles east of
Port Hacking, 100 and 80 metres on mud (‘‘Cronulla’ Trawl Station, July,
1943 and July, 1944) ; 4 miles off Eden, 70 and 60 metres, in silt (type loc., K.
Sheard, Oct. and Dec., 1943). Types in South Australian Museum, Reg. No. C.
2531-2532.

This species is extraordinarily close to the genotype armata Bonnier (1896,
pp. 541 and 544. pl. xxix, fig. 1-2) from northern latitudes (40°-61"), but aecord-
mg to the deseriptions there are differences sufficient to warrant separation, espe-
cially in view of the widely separated regions.

Bonnier s figures and thoseof Calman also (1906, p. 419, pl. xxvii, fig. 13-20)
show the posterior end of the carapace of the female as less tumid than in that sex
of sordida and the fifth pleon somite is scarcely or not at all dilated proximally.
The second maxilliped is similar, but the first large tooth (behind the faleate ter-
mination of the last joint) is more slender and the next has no accessory tooth;
also, the two large proximal teeth are wider. The earpus of the third maxilliped
has the inner margin of carpus dentate but with no large outstanding tooth, and
{the merus is toothed on its inner edge. Bonmnier shows the dactylus of the second
peraeopod as longer than (female), or fully as long as (male) the carpus and pro-
podus combined ; in sordida it is much shorter.

Calman states that armata is commonly encrusted with mud, All examples
of the Australian form are thickly clogged with silt and organic material. So
closely does the covering adhere that it was necessary to boil the third maxillipeds
and peraeopods, after removal, in weak caustic and to then brush off the deposit
before details conld be made out. The character of the surface of the body cannot
be seen until the concealing material is removed but the coating together with
the dorsal prominence of the carapace and the general shape make it very easy to
separate the species from other Cumacea in the samples.

SUMMARY.

Twenty-five species of the family Nannastacidae, from southern and eastern
Australia are deseribed as new and others are discussed. The new forms are:
Nannastacus inconstans, elavatus, asper, sheardi, inflatus, subinfletus and john-
stoni. Schizotrema aculeata. Cumella munroi, cana and turgidule. Campylaspis
thomnsoni, similis, wmsuleata, uniplicala, rupta, latidactyla, minor, triplicata,
roscida, echinata, pustulosa, aspera and thetidis. Procampylaspis sordida.

The monotypic Picrocuma Hale is included in the family and keys are given
to the species of the large genera Nannastacus and Campylaspis. The new Pro-
camplaspis closely resembles the boreal genotype.
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