NEW CRETACEOUS AND TERTIARY CRARS (CRUSTACEA: BRACHYURA)
FROM AUSTRALIA AND NEW ZEALAND

by M, F. GLAESSNER®

Summary

GLaessner, M, F. 11980) New Cretaceous and Tertlary crabs (Crustacea. Brachyura) from
Australia and New Zealand, Trues. RB. Soc. 5. Aust. 104(6), 171-192, 28 November, 1980.

From the Cretaceous of Australia und New Zealand three new genera of Brachyura, one
new subgenus, and seven new species are described and one new Fumily is proposed. Four new
species from the Eocene are described, one from Australia and three from New Zeuland, and
changes in wxonomy and nomenclalure are made, The new classification of the Brachyura
(Guinut 1977) is appheable to the new material which contributes significantly 1o the clap-
fication of taxanomic und phylogenetic relations at an early, crilical stage 1 the evolution of
the Brachyura. Modified Tethyan palacohiogeographic relations of the Cretaceous und Palaeo-

gene faunus are recognised.

Classification

A new classification of the Decapoda
Brachyura praposed by Guinot (1977, 1978)
is of particular mnterest to students of the
evolulion of these ¢rustaceans, Based on
generally sound and stated principles, and on
a re-examination of a very large amount of
zoological material as well as literature, it
takes into consideration conclusions reached
hy palacontologists, questioning some of these
conclusions specifically. New material from
Australia and New Zealand provides a suitable
starting point for the task of answering somie
of the queries raised, and of testing the
suitability of the proposed new system of the
Decapada Brachyura. The following tabulation
places the new finds in the framework of
Guinot's classrfication and indicates their age
and oceurrence.

Section Podotremata Guinot, 1977
Subseclion Dromiacea de Haan, 1833
Superfamily Homolodromioidea Alcock, 1899
Family Prosopidac von Meyer, 1860

Oanoton woeodsi nov, gen,, nov. sp. Upper
Albian, central Queensland and South
Australia.

Subsection Archaeobrachyura Guinot, 1977

Superfamily Homoloidea White, 1847

Family Homolidae White, 1847

Homolopsis etheridesi (H. Woodward, 1892).
Upper Alban, central Queensland.

Homolopsis spinulosa nav. sp. Upper Ceno-
manian, northern Australia.

« Department of Geology, University of Adelaide,
Box 498 G.P.0O,, Adelaide, S. Aust, 5001).

Superfarmly Raninoidea de Haan, 1833

Family Raninidae de Haan, 1833

Notopocorystes (Cretacoraning) exiguus nov.,
sp, Lower Cenomanian, Northern Australia,

Hemioon novozelandicum mnov. sp. Upper
Albian, New Zealand.

Ranilia porarvariensis nov. sp. Upper Eocene,
New Zealand.

Lyreidus waitakiensis nov, sp. Middle to Upper
Eocene, New Zealand.

Superfamily Tymoloidea Alcock, 1896.
Family Torynommidae nov, fam,
Toryvnomma (Torynomma) flemingi nov. sp.
Upper Senonian, New Zealand,
Torvaomma (Paratorynomma) dentatiom nav,
subgen., nov. sp. Upper Cenomanian—
Lower Turonian, northern Australia.
Dioratiopus salebrosuy Woods, 1953 Upper
Alhian, Queensland and South Australia.
Dioratiopus sp. Upper Cenomanian. northern
Australia.
YEadarippe spedeni nov. gen., nov. sp. Upper
Senonian, New Zealand.

Section Heterotremata Guinot, 1977,

Superfumily Portunoidae Rafinesque, 1815

Eamily Portunidae Dana, 1852.

Subfamily Psammocarcininae Beurlen, 1930.

Rhachioyoma grannlifera  (Glaessner, 1960)
Upper Eocene, New Zealand.

Family uncertain.

Pororaria eocenica nov. gen., nov- sp. Upper
Eocene, New Zealand.

Superfamily Xanthoidea MclLeay. 1838,

Family Panopeidae Ortmann, 1893,

Panopeus whittenensis nov. sp, Upper Eocene,
South Australia.

The most distinctive inpovation affecting ihe
classification of the Brachyura discussced here
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is the demotion of the “Section Dromiacea”
which has dominated considerations on the
origin and evolution of the Mesozoic Brach-
yura for more than a century. Guinot recog-
nises three sections: the Podotremata, Hetero-
tremata and Thoracotremata, named accord-
ing to the position of the gonopores. This looks
rather like a single-character classification to
which I objected (Glaessner 1969) when the
peditreme-sternitreme  distinction  (Bouvier
1897) was used by Gordon (1963) to remove
the former group from the Brachyura. How-
ever, Guinot (1978) has amply demonstrated
that it is a distinction by grades, the use of
which she finds inevitable for taxa of high
rank while following to some extent “pré-
occupations d'ordre cladistique” for lower-rank
taxa. This taxonomic innovation involves
recognition of two subsections of the Podotre-
mata, the Dromiacea and the Archaeobrach-
vura. The former comprise the Superfamilies
Homolodromioidea and Dromioidea, the latter
the Homoloidea, Raninoidea and Tymoloidea.
This classification is significant for the present
investigation. There is ample morphological
evidence for close links between the Tymo-
loidea and the Homoloidea. The Dromioidea
(Families Dromiidae and Dynomenidae) have
taken a different evolutionary path. With
reference to the descriptions and discussions
which follow, it is sufficient to note here that
Homolopsis and Torynomma (with related
genera) are morphologically close and, as
Wright & Collins (1972) have indicated,
appear to have had Prosopidae, hence Homo-
lodromioidea, as ancestors in Jurassic time.
The Dromioidea differ significantly from this
group in many morphological, embryological
and ethological characters. For the question
of the evolution and systematic position of the
Raninoidea there is no significant new material
under discussion here (see Forster 1968,
Stevéi¢ 1973). I had previously (Glaessner
1969) assigned the Tymolinae to the Dorip-
pidae, following the latest comprehensive clas-
sification available at that time (Balss 1957).
This is now unnecessary and unacceptable,
since Guinot’s work has shown that the oxy-
stomatous condition (which has to do with the
direction of the inhalent and exhalent currents
of water under the carapace) was reached
independently by very different groups of
crabs. Thus there is no justification for
retaining the artificial taxon Oxystomata.
With this demonstration most of the major
classification of the Brachyura, of long stand-

ing but often questioned, had to be abandoned.
The origin of all or some of the older Hetero-
tremata (Dorippoidea, Calappoidea, Cory-
stoidea (=Cancriformia), Portunoidea and
(questionably) Xanthoidea (see Wright &
Collins 1972) from Cretaceous Tymoloidea or
their ancestors is possible or even probable,
but these investigations would lead beyond the
limits set by the material here described.

Summary of stratigraphic distribution
(New Zealand species marked with asterisk)
Upper Albian: Oonoton woodsi, Homolopsis
etheridgei, *Hemioon novozelandicum, Diora-
tiopus salebrosuts.

Lower Cenomanian: Notopocorystes (Creta-
coranina) exiguus,

Upper Cenomanian: Homelopsis spinulosa, D.
sp.

Upper Cenomanian to Lower Turonian: Tory-
nomma (Paratorvnomma) dentatum.
Campanian-Maastrichtian: *Torynomma (T.)
flemingi, *Eodorippe spedeni.

Middle to Upper Eocene: *Lyreidus waita-
kiensis.

Upper Eocene: *Ranilia pororariensis, *Rha-
chiosoma granulifera, *Pororaria eocenia,
Panopeus whittenensis.

Remarks on palaeobiogeography
While we know only a small sample of the
Brachyura of the Cretaceous and Eocene of
Australia and New Zealand, theoretical con-
clusions are unwarranted. It is worth noting
that known relations are dominantly with

European genera. Homolopsis, Notopoco-
rystes  (which is almost cosmopolitan),
Hemioon, Dioratiopus, Rhachiosoma and

Panopeus (which is also Atlantic) are well
known from Europe. As far as the Austra-
lasian region is concerned, the origin of these
genera can be considered as Tethyan. Tory-
nomma has its range extended from Queens-
land to the north of Australia in the
Cenomanian, and to New Zealand in the
Campanian-Maastrichtian. Its close relative
Dioratiopus, a genus shown to include many
European species, is recorded, in addition to
Quecensland, from northern South Australia
and from Melville Island north of Darwin.
The undescribed macruran and thalassinacean
decapods from the Cenomanian of the island
(Paraclytia, Hoploparia, Trachysoma and
Protocallianassa) are well known from the
European Upper Cretaceous. The Tethyan
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relations of Lhe Brachyura from Bathurst
Islkind are in agreement with Lhe character of
its Cenomanian  ammomie  fauna  (Wrighl
1963 ). Eodorippe from the Upper Senonian of
New Zealand s endemie, and the endemic
Recent Nectocarcinuy may have had an ances-
tor dating back 1o the Eocene in the same
region, the new genus Pororarta.

Descriptions
Family Prosopidae
Qonelom nov, gun,
Dervation of name: From Greek oon:
ceg. noton; back, with reference fo shape.

Diagnusis: Carapace avoid, without sharp
lateral marging, postetior margin short, ros-
trum triangular, truncated, with transverse
groove and row of granules at base; eye sockets
close-set with strong supra- and infraorbital
spines; mesogastric lobe long and  varrow.
urogastric  lobe indistinet, carapace surface
granulated,

[ had intended to assign this fossil 1o Feciiy
Withers, 1946, but Mr €. W. Wright Kindly
informed me in July 1980 of his disagreement
with such an extension of this taxon, 1 accept
his view that the differences between the
Australian ¢tuh and the three English species
are of generic significance. They leave Oono-
ton closer to Veeris than to other genera,

Qonoton woodsi nav, sp.

Derivation of wamer After Dr 1 T, Woods,
Director of Mines, Queensland who has made
valuable contributions o the knowledge of
Cretaceous Decapmla from Queensland,

Muterlal: 1. Holotype—An almost complete
carapace, Qld Mus, F 2876. 2. One frag-
mentary  carapace, Geological  Survey of
South Australia No, Cr 1,

Localities: 1. Currane Stalion, 16 kmi N of
Dartmouth, central Queensland. 2. 14 kin W
of Mt Dutton (lLoe 17, Mup Sheet 5/571,
see Bull 40, Geol, Survey 8. Aust. p. 4d).

Preservation: The Queensland specimen is
well preserved in a smooth, round, congre-
tionary nodule, similar 1o those which contain
other erabs fram the Queensland Crelaceous,
The South Australinn specimen  consists of
internal moulds of two angular fragments of
ihe posterior portion of the carapace, partly
overlapping, in a concrelion  containing
numerous mollusea, The mode of preservation
and the associalion suggest that the carapace
may have heen broken hy a predator, probahly
a belemnite or an ammonite
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Ager Upper Alhian, Tambo Formarion of
Queensland and Oodpadatta Formuaoon of
South Austrulia,

Dexeription: Carapace of holotype avid,
27 mm long, 224 mm wide, about 85 mm
high Convex antero- and posterolateral mar-
gins of ahoul equal length; lateral margins
almost  parallel, longitndinal and fransyerse
profiles of carapace (Figs, 1A, B) strongly
and smooathly conves.  Apically truncated
triangular rostrul plate directed forward, set
off from unterior <lope of carapace by trans-
verse groove and row of granvles in front of
mesogastric  region. Eye sockets decp and
smull, with strong, conical, supraorbital and
long infraorhital spines which are twice as
long and set helow.  Anlerolateral  outlines
diverge 1o crossing pointy of cervieal grooves
and widen only slightly 1o metabranchial
regions. Posterior margin apparently not as
long as in Vectls. Regions well marked by
smooth, shallow furraws. Mesogastric lobe
not subdivided, Almost entire surfaee of cara-
pace fairly evenly covered with large granules
Additional small tubercles on metubranchial
regioms, and 5 distinetive, Targer, granulate
elevations. Two are symmetrically arranged
on mesogastric lobe, 2 on melragastne lobe
which is divided by deep median furrow, 1
on cardiac lobe. Iis distance from posterior
margin 4 that from hase of fostrum, Cardine
grades into narrow intestinal lobe

This species differs from two Aptian and
nne Albian species of Vectiv previonsly des-
cribed from Epgland in detals of shape and
surface sculpture, Tt Was all the significant
churacters of their carapace regions but they
are uot as lumid and therefore less con-
spicuous in the new species. The characters
which are preserved in the smaller specimen
from South Australia do not differ from those
of the holotype from Queensland,

Faomily Homolidae

Hoamalopyis Bell, 18R
Haomaolopsis etheridgei (Woodward. 1892)
FIG. 2
Frosopon cltherideei Woodward 1892, p, 301, pl

A Eaheridge 1917 p 5, pbo 1, fig 1-4.
Hamoaolopxls etheridgel; Yan Siraelen, 15828, p, 619
Woods. 1953, p. 50, pl. 2, fig, 1-3, text fig 1.
Muaterial: One almost complete specimen

{P22945).

Locality; "Currane™, 14 km N of Dart-

muouth. central Queensland, Coll, 1. T. Woods
1955,
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Age: Upper Alan, Tambo Formation.

Renmarks: This specimen is figured here for
comparison for completeness of the record of
currently known Australian Cretaccous crabs.
It hus a significantly more conveX carapace
than the species figured by Wright & Collins
(1972) and its upper surface w certainly not
“mure or less flat™ as their generic diagnosis of
Homolopyis requires, It may be appropriate
to plice the Australian species in a new su
genus unless species with traditional shape
characters exisd.

Homolopsis spinulasa nov. sp.
FIG. 3, 3A
Holotepe material: One small, somewhat
crushed specimen with counterparl, P22934.
Coll. B. Daily 1954
localiey: South coast of Melville [Island,
N.T., about 10 km NW of Cape Gambier.

Age: Upper Cenomanian, Bathurst Island
‘ormation, ahout 8 m above “Tapara Bed”

Preseveation:  Preserved in a  slightly
weathered yellowish clay is the cepbalothorax
with two abdominal somites, the left cheliped
and piarts of all other pereiopods, Ferruginised
and affected by compaction and weathering:
most of lhe carapace margins defective. Arti-
fictal moulds of the counterpart show details
not recognisable in the damaged specimen.

Deseriptivn; Carapace nbout 12 mm long
and 14 mm wide, fronfo-othital widih about
8 mm. anterolateral margins diverging, pos-
ferolateral  margins  slightly  converging:
posterior margin about § mm long, curved.
with granuluted edge. Ornamentation consists
of distipet, granulated tubercles; ol least |
epigastric, 2 protogastric, | hepatic, 2 epi-
hranchial #nd 3 metabranchial tubereles
present on each side and also mefagastric and
cardiac wbercle-bearing ridges. Surface finely
and evenly granulated. Left cheliped short and
robust., with a spinose carpus; P2 and F3
strong. long, with spinose edges, the P4 appear
near the posterolateral angles of the carapace,
thin, smooth PS near the hasc of the abdomen,
First two abdominal somires abour 5 mim wide,
rectangular in outline, subcyual, about 0.75
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grooves and clevations on a blunt [ransversc
ridge oo each somile, Abdomen extending
horizontally backward.

This species appears to differ from other
specics of Homolopsiv and also from “Glaess-
nerla"  depressa (Carter) as described by
Wright & Colling (1972) mainly in details of
ornamentation, The linea homolica is partly
visible and partly obscured by compression and
fracturing of the only known carapace,

Family Raninidac
Natopacorystes M'Coy. 1849
Naotopocoiystes (Cretacoranina) exiguus

nov, ap.
FIG. 4, 4A

Derivation o name: From lLatm exiguus:
<mall,

Mutertal: One carapace, with counterpart,
in & bore core. Forwarded by Mr P. Hollen.
F221929.

Locality: Bathurst Island Oil Development
well No. 2, about 4 km N of the mouth of
Pipanyamili Creek, about 30 km W of
Bathurst Island Mission, Core from 280 m
depth,

Age: Lower Cenomanian, Bathurst Island
Formation, grey clay.

Preservation: Carapace undistorted but most
of the extremely fragile shell attached to the
counterpart and anterolateral and orbital mar-
gins damaged.

Deseription: Carapace ovoid, |5 mm long,
10 mm wide. Width of the fronto-orbital
margin about 5.4 mm. Carapace gently convex
transversely and longitudinally, greatest height
in the centre. Median ridge very fainl, Rostrum
hifid, medially grooved, slightly deflexed. Two
supraorhital fissures. Extraorbital tecth could
not have been large. Only 3 very weak lateral
tubercles, 1 Hepatic, | epibranchial and 1
extremely weak mesobranchial, followed by a
finely granulated ridge along posterolateral
margin. Posterior margin about 6 mm long
hut not well preserved. Cervical furrow, gently
curved, tuns from a notch in front of the epi-
branchial lubercle in & forwardly convex curve,
then follows & sinuous course to distingt pos-
terior gastric pits. Epibranchial furrows short,

mm long. with two longitudingl  shallow

Fig. |- Qanoion waadsi nuv, sp. x2.

Flg. 2. HMomolopsiy etheridgei (H, Woodwird ).

Fig. 3. Mamolopsiy spinulasus nov. sp. X3,

Fig. 4. Notopocorysies (Cretacaranina) exiguwny nov. sp. x3.
lr-lp. 5. Memiaon novoselandicum nov. sp. x3.

ig. &

. 6u. Raniliu pororariensis nov, sp. X2, a—dorsal view, b—ventrul view
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fransverse, do not reach the cervical groove.
Branchiocardiac {urrows more distinet, particu-
larly {heir posterior edges, merging with the
deep epimeral grooves. Epimeral and posterior
gastric muscle attachments well marked on
the inside of the carapace. The described fur-
rows, together with  hepatic and  weaker
mesogastric furrows form a peculiar radiating
pattern on the outer surface which s fincly
pitted and granulated. Two elongate, tubercu-
lute protubcrances on the anterolateral parts
of the carapace; outer ones smaller and
prominent on the hepatic lobes, imper ones
situsted on outer portions of the protogastric
labes which are partly separated from the main
parts by shallow grooves,

Remarks: The weak marginal spines and the
surface sculpture place this species in the sub-
genus Cretacoraning Mertin, 1941, 1t does not
appear to he particularly close to any of s
known species but detailed comparison must
await the discovery of further specimens,

Hemioon Bell, 1863
Hemloou movezelandieam nov, sp.
FIG. §, SA

Holotype materlal. One specimen in u hud
coneretion. Geological Survey of New Zealand
GS|1845.

Locality: Swale Stream, Coverham, South
Island of New Zealand (P30/[ 56).

Age: Latest Albian, Lower part of Swale
Siltstone, Ngaterian local Stage. Dr 1, Speden
{in litt. 1977) sugegests Lower Ngaterian, {from
near the base of the Worthuceray parviin
Asscmblage Zonc of Henderson (1973).

Preservation; Cephalothorax preserved as an
internal mould, off central position, in a very
hard concretion which does not split evenly.
Sternum not visible hot fragments of legs und
chelae preserved in shghtly displaced positions
and much of the inside of the carapace shell is
visible. Although the rostrum remained 1
the counterpart matrix when the concretion
was split, it was possible Lo extract its tip and
rejoin it so that the length of the rostrum could
be determined (Fig. SA).

Deseription; Cephalothorax ovoid, flattened
longitudinally and convex transversely, lateral
marpin discontinuous, weakly developed, Two
weak anterolateral spines aml un  acicular
extraorbital spine  with granulated surface.
Orbits Tlarge. well marked, with two supra-
arhital fissures and a stout supraorbital tooth.
Rostrum about 3 mm long, straight, with two
fateral basal spipes. Markings on carapace sur-
face very weak. Internal mould shows median
parts of cervical groove curving laterally from
posterior gastric pits, the anterior tip of the
mesogasinge lobe, epimeral grooves, and relies
of the hranchiocardiac grooves. Narrow
median ridge marking cardiac und miestinal
fobes, Strong muscle pits in the hepatic regions.
Surface of carapace finely pitted where it can
he seen, Posterolateral murgins granulate. The
greatest width (16.5 mm) is found between
posterolateral  marging which are separated
from the anterolaleral margins by a slight
comstriction hehind the sceond anlerolateral
teeth, Marked, nurrow, pierygostomial ridge
amd o wide depression along brachiostegite.
Posterior margin missing. Carapace was al least
25 mm long, greatest width is sc about 0.6 of
its length.

Remarks: The new species differs from H.
clongarm (A, Milne Edwards 1862) in the
shape of the carapace, the weak lateral teeth
and the absence of surface tubercles, H, eir-
cwnvintor Wright and Collins 1972 also has
strong  anterolateral  spines and  convergent
lateral margins on the posterior half of the
carapace. These differences remove the new
specics further from Raninella as revised by
Wright & Colling than those considered hy
these authors. It differs more in shape and
carupace seulpture from Notopocarystes (Cre-
tacoraning),

Ranilla H, Milne Edwards, 1837
Ranilia pororarienss nov. sp,
FIG, 6. 6
Hedorype wnaterinl. One corapace, slightly
tistorted by Maticning, most of fronto-orbilsl
margin missing, Chelipeds and some displaced
of broken perciopods preserved, sternum nof

Fig 1A Oanoton woodsi niw. sp.. left side view. IB front view, SO —position of suproorbital spine,
_lU-—-tnlruorhual spine. Stippled parts of campate wré missing ar concealed.
Fig. 3A, Homolopsis spintelosus nov, sp. Pariial reconstruction Dotted line indicates outline of erushed

carapice,

Fig. 4A. Notopocorysiey (Creracoruninn) pxieans nov, sp. Reconstruction ol carapace showing pallemn

s seen on inner surlface.

Fig. SA. Hemioon novezelandicum nov. sp. Reconstruclion ol carapace. Stippled parts are missing
Fig. 12ZA, Divraliopus salebrosis Woods, Recanstruction of carapace.
Fig. 13A, Eodorippe spedeni nov, sp, Diagrammatic reconstiuction of carapace pattern and rostrum.
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visible, first abdominul somite preserved. Can-
terbury Muscum, Christchurch, New Zealand,
No.zfe 7. Coll. R. S. Allen, Feb, 1935,

Localiry: Coastal cliffs at Pororari, 2.4 km
N of Punakaiki. Sheet No, §37/723. Grid ref.
C852318.

Age; Kaiatan—Runangan, Late Eocene.

Description! Carapace ovoid, strongly con-
vex transversely. height about egual to half
the width; gently convex longitudinally
Distance between the extraorbital and lateral
acicular teeth equals that between lateral leeth
and point of greatest width which is at the
level of the posterogastric pits; distance from
this point to posterior margin almost 3
times longer, Posteriorly convergent postero-
laleral margins marked by a smooth ridge
which 1s convex wn dorsal view for first half of
their length, then straight, Posterior margin
straight, A very faint median ridge on posterior
half of carapace, Two supraorbital fissures
separated by a small tooth, only base preserved,
Surface of carapace uniformly pitted, marked
only by weak epimeral moscle impressions.
First abdominal segment trapezoidal, surface
pitted but otherwise smooth. Propodus of
cheliped has sharp, denticulated upper edge
and slrongly deflexed fixed finger, Daclylus
gently curved, with narrow dorsal groove
hetween two ridges,

Remarks; The new species differs m shape
and ornamentation and in the defiexed fixed
finger from living species, It is distinguished
by the weak longitudinal ridge and the antero.
lateral tecth from the Eocene R. (“Naotopella™)
vareolata (1L.orenthey), Further specimens m a
better state of preservation and preparation are
required for complete description and com-
parisan,

Lyretedus de Haan. 184
Lyreidus waitakiensis nov. sp.
FIG. 7, 7a
Holotype material: Ovne carapace, front

mostly missing, Canterbury Museum, Christ-
chureh, New Zealand, No. zfe 30,

Locality: Black Point, Waitaki Valley.
S127/368, Grid reference ¢ 364 916. Another
less well preserved specimen (Canterbury
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Museum, No. zfc 8, coll. R. S. Allen Fcb.
1935, from coastal cliffs at Pororan, 2.4 km
N of Pupakaiki) probably belongs to this
species.

Ager Middle to Upper Eocene, Tapus glau-
conitic sandstone, Borlopian Stage. This may
he the oldest known species of Lyreidus. The
other specimen, 1entatively pamed L. cf
wailtukfensls, 15 [rom the Upper Eocene,
Kaiatan-Runangan.

Preservation: Inner layer and parts of outer
ol shell af holotype present.  Camplete
hranchiostegites, part of the left antennal base
and smull, displaced sternal fragments also
prescrved,

Deseriprion: Carapace ovale; fronto.orbital
region 6,5 mm wide, with 2 supraorbital fis-
sures; anterolateral margins diverging from the
exteaorbital to obligucly pointed lateral tecth.
Distance between their vips s about 3.5 mm,
equal to greatest width of carapace measured
ahout 3 mm behlnd them. Anterolateral mar-
gins rounded, o bluntly conical tooth on each
side halfway between extrgorhital and lateral
teeth. A blunt edge extends a short distance
behind the lateral teeth, replaced Trom below
by o distinct, sharp, posterolateral ridge with
small granules, Posterolateral margins con-
verge 10 arcuate poslersor margio  which
equals fronto-orhilal margin in length, Cara.
pace strongly convex transversely, gently con-
vex longitudinally:  prerygostomial — regons
inflated.  Pleural sulure sinuous anteriorly.
parallel to lateral margins and a short distance
below them, Surfuce of carapace shows pos-
terogastric pits 2 mm bebind level of the
lateral teeth, and weak cpimeral stiractor
muscle markings some distanee behind them:
smooth hut may have been faintly pitted and
weakly granulated jn some places, Two weak
epigastric  (ubereles.  Pterygostommal  regions
granulated. Orbits only slightly ohhigue in
frontal view. with small infroorbital spines
separaled by fissures from exwraohityl weth
Anteunal base has lateral, longitedinal, grana-
lated ndge with chapnel along its ouler side,
belween it and edpe of carspace; it may lead
tn the proximal side of the infraorbital tooth

Remarks: This species can be distinguished
by its avoid shape and its ornamentarion, ‘The

Fig. 7, Ta. Lyvreidus wuitakiensis nov. sp. x2. a—dursul view, b—ventral view.
Fig. & Torvnomma guadratim Woods. Plusier cast of holotype, x2. Rostrum drmwn from anusiher spe-

cimer,

Figs. 10, 11, Tarvnamma (Paretorvnomma) dentaium nov sp
paratype ¥ 22931, x2. Ventral view with anlenor

I0—holotype. x1.5, dorsal view. 11—
stermm i abdumen of § and perelopods,
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shape of the carapace appears to be of slightly
more generalised raninid type than in the
Miocene and living species which are
anteriorly more sharply narrowed and strongly
elongated.

Family Torynommidae nov. fam,

The genus Torynomma was originally placed
in the family “Prosoponidae” (recte Prosopi-
dae), together with Dioratiopus (Woods 1953,
p- 52). These genera have hardly more than a
few primitive (plesiomorphic) characters in
common with the Prosopidae but they do not
have any of the distinctive, diverse develop-
ments of shape of the carapace and rostrum
or the dominance of the transverse carapace
grooves which characterise this family. The
placing of Torynomma, Dioratiopus and other
extinct genera in the subfamily Tymolinae
Alcock, 1896, as proposed by Glaessner
(1969) is considered inappropriate by Wright
& Collins (1972). Concerning the placing of
the Tymolinae in the Dorippidae, Gordon
(1963, p.56) stated: “Certainly the so-called
Tymolinae with sternal furrows and coxal
genital pores should not be placed in the same
family as the dorippids without sternal furrows
and with the genital openings of the female
sternal”. 1 rejected (Glaessner 1969, p.R440)
Gordon’s further conclusion that it seems
logical to exclude all peditreme crabs “from
the Brachyura, restricting the term to the vast
majority of crabs with the female genital
openings sternal”. I noted that the Dromiacea,
Raninidae and Tymolinea which have coxal
female gonopores are “exceptional” and that
their separation “on the basis of an obviously
primitive character is an extreme application
of ‘horizontal classification’ which is not
acceptable, particularly as the steps in the
evolution from the primitive peditreme to the
advanced sternitreme condition have not vet
been studied on fossil material”. Hence 1 fol-
lowed the earlier systematists and Balss (1957)
who placed the Tymolinae in the family
Dorippidae. Guinot’s work (1977, 1978) has
now removed the traditional major subdivi-
sions of the Brachyura such as the Oxystomata,
which had been hampering the development
of systematics in this group since the middle
of the last century. It showed that Gordon
had been remarkably far-sighted in recognising
the peditreme-sternitreme evolutionary transi-
tion as a fundamental change which can
provide a firmer basis for the major classifi-
cation of the Brachyura than the diagnostic
characters of the traditional major taxa. How-

ever, this reclassification also rejected Gordon's
“logical conclusion™ that the peditreme crabs
are not Brachyura. The steps in the evolution
from the peditreme to the sternitreme grade
(Guinot’s Sections Podotremata and Hetero-
tremata) are now better documented both in
living and in fossil forms including those
described or reconsidered here. Earlier
erroneous classifications on family and sub-
family level (Balss, Glaessner) must now be
corrected in the light of these data. However,
they are still incomplete as far as palaeonto-
logical material is concerned,

Wright & Collins (1972) assigned to the
family Cymonomidae (erroneously ascribed
to Thle 1916 but actually named by Bouvier
1897 as Cymonomae) the fossil genera
Glaessneria Wright & Collins, 1972 (re-named
Glaessnerella in 1975) and Dioratiopus J. T.
Woods, 1953, considering them as “closely
allied”. It will be shown below that they are
synonymous. Also included was Mithracites
Gould, 1859, but Withersella Wright & Collins,
1972 and Binkhorstia Noetling, 1881 were
omitted and rather unconvincingly placed in
the Carcineretidae. The fossil genera included
by Wright & Collins range from Lower Aptian
to Cenomanian; Binkhorstia is Maastrichtian,
I have included in the subfamily Tymolinae
the Upper Eocene Falconoplax Van Straelen,
1933, Its sternum is flat and wide, with a deep
abdominal depression and well marked sternal
grooves between sternites 4-8 and a deep
furrow in the anterior portion of sternite 8 of
the female. On the criteria used by Guinot
for suprageneric taxa it would seem necessary
to exclude this genus. The Tymoloidea, accord-
ing to Guinot (1978) with one family Tymo-
lidae, comprise 2 subfamilies Tymolinae
Alcock, 1896 and Cymonominae Bouvier,
1897, in which the living genera Cymopolus
A. Milne Edwards, 1880 and Cymonomus A.
Milne Edwards, 1880 are included. They have
a square, rugose, granulate or spinose cara-
pace, a narrow, triangular, pointed rostrum,
reduced eyes or fixed eyestalks without
cornea, in addition to other characters which
are not discerned in fossils. They live in
deeper water, from 134 to 1269 m (Thle 1916)
and some are abyssal. It seems undesirable to
attach a varied and widely distributed group
of shallow-water crabs with a spatulate ros-
trum, large, apparently normal eyes and a
tymoline sternum to a minor group of small
deep-water crabs which, as we shall see, are
not their only descendants. I propose to
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separate the Cretaceous geners Torynamma,
Dioratiopus, Mithracites, Binkhorstio and pro-
visionally Eodorippr as a new family Tory-
nomidae which appears lo be & more
“natural” taxon for them in the sense that its
recognition helps the discussion of ifs rela-
tians, Those with Homoloidea and Prosopidac
remnain to be clerified after forther studies of
their Jurassic representatives and, if possible,
of the Hauterivian "“?Glaexsneria”  gignouxi
(Van Straelen) mentioned by Wnght & Collins
(1972, p.35). However, this single. frag-
mentary specimen, Of uncertram provenance,
can no longer be found (R, Forster, pers.
comm. July 1980). Relations to Dromiidae
and Dynomenidae with which  their Tiving
descendants  have been compared do  not
appear to be close. The Torynommidae are
probably ancestral to Tymolidae (Cymono-
minae+Tymolmae) and possibly also Dorip-
pidae and Palicidae, similar to relations
depicted 0 Bouvier's phylogenetic diagram
(Bouvier 1897, A. Milne Edwards 1902,
p,106) where their place is taken by unspec-
fied “Dynoméniens™.

Diagnosis of the family Torynommidae:
Carapace square, reclangular or pentagonal n
outline, convex, front spatulale, projeeting,
nol strangly deflexed; regions well marked by
grooves including (he branchiocardiac: lateral
margins not sharp, side walls steep, eyes well
developed, retractable into  shallow orbits,
Sternum triangular anteriorly, oval in outline
posteriorly, with the last sternites vertical and
chevron-shaped, It resembles the sternum of
the Tymolimae and Homolidae rather than the
copfiguration nf the sternum in the Dromiaces.
Where known, the gonopares are coxal (pedi-
treme), Chelipeds subequal, second and third
pereiopods long and strong, fourth and fifth
{or the fifth only) in dorsal position and much
reduced. Abdomen with first somites ¢xposed
darsally. Crétaceous (Aptian o Maastrich-
L ).

Torynnmma Woods, 1953
Torynomma (Torynomma) flemingi nov. sp.
F1G. 9

Derivation of name: After Sir Charles
Fleming F.R.S,, who has made outstanding
contributions to the palacontological Know-
ledge of New Zecaland.

Folotvpe  material:
Wellington, No. VA121.

Localitv: Koutu Point, Hokianga Harhour
(Loc. V2114). New Zealand.

Vietoria  University,

Age: Upper Senonian-Maastrichtion, Mata
Seres,

Description: Carapace slightly  convex,
approximately square in general outline, about
30 mm long and wide, Anterolateral margins
almost straight, posterolateral margins which
are damaged were slightly convex, width of
carapace across antero- and posterolateral
murgins was about equal but reduced about
middle of s length. Orbits large, very shallow;

orbital margin  struight, transverse, EXtra-
orbital  tooth  conical, pointed, directed
diagonally forward, outward and upward.

Regions and lobes well marked. One small
tubercle on anterior mesogasiric lobe, one
pointed tubercle on its centre. Posterior gastric
pits clearly marked. All other spinose tubercles
arranged symmetrically: 1 on each side of the
hepalic, metagastri¢c and cardiac lobes, 2 on
cach protogastric and cpibranchial lobe. Bran-
chial regions granulate. Carpus and merus of
the cheliped have sharp dorsal ridges. Cheli-
peds robust. subequal, Fourth and fifth pereio-
pods very weak.

Remarks: This specics ditfers from 7. quad-
ratwm Woods (Fig. 8) in its size and the shape
of the carapace which is flatter apd has a
squarish outline. The spines on the surface
are more numerous and much more prominent.

Paratorynomma nov. subgen,

Type species Torynomma (P.) dentatum
nav, sp.

This subgenus differs from Torynoemmad
Woods in its flatter and wider carapace with
a less deflexed rostrum and a strongly and
evenly granulaled surface, Its most ohvious
difference is seen in the prominent antero-
fateral extraorbital teeth which are triangular,
direcied forward and putward, and mark the
greatest width of the carapace, The chelae
are more slender and elongate and the
chelipeds ure longer. It differs from Diora-
finpus by s almost straight  fronto-orhital
margin and slightly converging posterolateral
margins but resembles it in its granulate surface
sclupture und elongate chelae.

Torynomma (Paratorysomma) dentatmn nov,
5p
FIGS 10-1]1, 20
Derivation of name from The conspicuously
dentate fronto-orbital margin

Muarerinl; Holotype P22930 and Paratypes
P22911 {(Lucality 1), TP22936, P22941,
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P22943 (Loe. 2); P22944 (Loc, 3), P22%42
(Loc. 4). Collected by H. Daily 1954,

Loealities: South coast of Bathurst 1sland,
vorth of Darwin, Northern Territory, Beach
cliffs and shore plattorm, Loc. 1-3 are 16-25
km SW ol Balhurst Island Mission. Loe 1:
25 km E of Moonkinu Creek, Loc. 2:
Meadinga, E of Moonkinu Creek, loe 3:
Pouplimadurie Point, about 4 km E of Moon.
kinu Creck; Loc. 4: Palliamunders Creck,
ceutral south coast, 35 km W of Bathurst
Island Mission.

Age: Upper Cenomanian, Bathurst 1sland
Formation, Moonkinu Member, from 3 m
above to § m below “Tapara Bed" with
Acanthoceray ete. (sec Wright 1963, p.612)
at Loc. 1=3. Also from Lower Turonian, upper
part  of Bathurst Island Formation with
Collignoniceras cf. woolgari | Mantell): Loe.
4. All from glauconitie sands and clays.

Preservation: Must af the B specimens
examined are exceplionally well preserved aud
most were almost complete when embedded
in the sediment but the shell is in various stages
of decortication, The fragile shell and lorma-
tion ol incipient coneretions uround the bodies,
a common feature of the preservition of
decapod crustaccans in clays and silts, makes
complete preparation difficult. There is little
distortion and most specimens  show  ittle
mavement hetween the carapace aml the rest
of the body, In several specimens a gap of
u few mm belween carapace and ahdomen and
opening of the pleural suture indicates that
they are probably moults, Seven specimens
are preserved in grey silty clay, one iu glau-
conitic sand, There is no doubr that they
lived where they were buried,

Dvxeription; Carapuace rectangular in outline,
wider than long, with a straight fronto-orbital
margin; gently  convex  longitudinally  and
almost flat trapsversely, No  distinet  Tateral
edge, side walls verfical, posterior margin
sinuous. Front projecting only a short distunce
forward but deflected downward, with median
groove and pair of short busal spines, Pointed.
conical, supraorbital spine about equidistani
fromi  front and conspicuous extraorhital-
anterolateral tooth. This is triamgular in outling,
with flat surface, drawn out into a long,
sharp, anterolaterally  directed  splne. s
anterior margiin bears 3—4 small tubereles and
its tip is granulated, Surface of carapace uni-
formly granulaled. with only lew more peo-
minent tubercles and few smoother arcas such
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ns furcows and surface of gnierolateral teelh.
Cervienl, hepatic and greater part of the
branchiocardiac lurrows about equally well
marked.  Another posterinlatesally  directed
groove copncets ¢ervical and branchiocardiac
furrows and divides epibranchial lobes Meso-
and melabranchial lobes divided medislly by
a longitudinal groove extending through the
faimtly delimited wrogastric  lobe  Into  the
cardine  region. Meso- and  meteahranchial
lnbes confluent. Orbits very large and shallow,
eyestalks unusaully robust with smooth sur-
face. In one specimen a part of what appeurs
o be ain antennal stalk projecis forward from
helow the supraarhital tooth for about hulf the
distance scparating front from anterolateral
woth, Its prosimal portion cannot be [reed
withoul damage to the anterior purd of he
carapace.

The shape of the sternum (Fig, 11) s
hstinetive. 1t is gencrally flat bur wilh sternite
7 (and consequently also 8 which is not pre-
served) turned upward, All sulures excepl 12
and 475 complete and crossing the midline.
End of female shdomen extends lo p ridge on
sternite 4-FS. Male abdomen unknown, Gono-
pores could not be recognised with certainty
in this species, A third maxilliped preserved
in one specimen shows the elliptical outline
of the merus, with subterminal articulation of
the carpus. Chelae of the P! subequal, with
clongate rectangular propodus, covered wilh
spiny granulptions which tend to be aligned
i 2 rows on iy upper edge, Fineers as long
as the propodus and gently curved. Fixed finger
deflexed slightly dawnward, Merus and carpus
spinose, P2 and P3 about equally stromg and
long, with upper and lower rows of spmes on
the podomeres, Their longth exceeds 20 mm,
with a diameter of up 10 § mm, P4 and PS5
thin, eylindrical, with a diameter of abour 1
i, smuoth, articulared above the bases of
the P3.

Dioratiopus Woonds, 1953
Type species D salebrosuy Woods
voratiopes Woods, 1955, p. 52 Wieht & Collins

1972, p. 13, 34, 42
Doraffopuy Woods, Glacssner 196%, p. R4Y2 jervo-

neous spellingi.

G lueaynerin Wright & Colling 1972 (non Takeds &

Mivake 1964), p, 34 M.

Crlacxwiceclla Wright & Caollins 1975, p, 441.

As noted by Wright & Collins (1972, p, 33),
“the genera Glaesynerlu nov. and Dioratiopus
Waads are closely allied™, The authors stale
that the speécies of their new genus nre dis-
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linguished from the Australian  Dioratiopus
by being “much fatter in both transverse and
longitudinal section”  They “lack the inner
obligue suleus on the mesobranchial area
and have more strongly spinosc frontal areas”.
The diagnostic validity of these characters must
be questioned, While some of the English
species are much flatter than the Australian
type species, this is not corfect for the Euro-
pean type species "G spinosa (Van Straelen
1936) which is more convex transversely and
anly  insignificantly Tess so longitudinally,
except for the raised sides of its rostrum, The
oblique furrow on the branchial arcy is present
in  Diorutiopus, though possibly  less  pro-
nounced laterally where il joins the branchio-
cardiac  suleus.  The  generally  weaker
development of carapace furrows in Diora-
tiopus cannot be considered as a reliahle
generic character, and the same applics 1o the
Tess “spinose frontal arcas™ which are almost
withaut spines in several European species.
Small basal rostral, supraorbital and extra-
orbital/ anterolateral  spines are present in
Dioratiopus. The generi¢ identity of European
und  Australasian  mid-Cretaceous  decapod
crustaceans Is not anomalous but is found in
Homolopysis, Notopocorystes and  Hemioon
among the Brachyura and n Macrura. The
species  Homolopsis — dawnsonensis — Bishop,
1973, which does not have a linea homolica
wis considered by its authar o resemble
MHomolopsts depressa Carter but to differ "by
being  even less ornamented (having  no
arcoles), having a continuous sagittal ridge,
having more inflated branchial regions, and a
broader cardiac-intestinal  region™  (Bishop
1973, p. 20). These are specific differences
from “Glaessnerina”  depressa which s a
Diorariopus. Bishop's species extends the range
of this genus to the Maastrichtian Pierre Shale
of Montana.

Diorarivpns  selebrosus Woods, 1953
FIG, 12, 12A
Dioratiopus sulebrosus Wouds, 1953, p. 53, pl. 2,
fig, 4, S, lex-fg 1.
Dorattapuy salebeoser Woods, CGlaessner 1969, p.
R’492. fig. 304 (2}
Material; One  specimen  collected  andl

presented hy H, Wopfper and D. Scott on
hichall of Gepsurveys nf Australia No. 22933,

Loeallty:  Wooldridge Creek  ( =Fossil
Creck |, a tributary of the Alberga River, aboul
40 km NW of Ooadnadatta, South Austraha.

Ind

Age: Upper Albian, Marree Formation (Sce
N. H, Ludbrook, Bull, 40, Geol. Survey S.
Aust,, 1966, p. 38, Map 4).

Remarks: The specimen is presefved il part
ol # hard coneretion as an cxlernal meuld,
showing the almost ¢omplete cargpace and
fragmentary pereiopods, It agrees completely
with the holotype in type in size, shape and
ornumentution,

Diorattopus sp,
F1G. 21
Material; One specimen, P22928. collected
by B. Daily 1954,

Locality: Soulh coast of Bathurst Island N
of Darwin, Northern Territory, Poupanderi
Point, about 16 km SW of Bathurst Island
Missian

Age: Upper Cenomanian, Meonkinu Mem-
ber of Bathurst Islund Founation, within
about | m below the base of the “Tapara Bed”.

Preservation. A poorly preserved carapace
in a fereuginised concretion contmmng &lso
scattered remnants and  external moulds of
perelopods,

Deseription: Carapace subrectangular, sides
slightly converging toward the front. About 21
mm long, 16 mm wide and 7 mm bigh, Sur-
face gently rising for about S mm from base
of rostrum, generally flut longiudinally, gently
convex transversely. Greatest width appears to
be at level of posterior end of cardine region.
Regions of carapace as i Lype species; spines
apparently placed as in Momalopsiv edwardsi
Bell but almost ohliterated hy erosion and
probably originally less prominent, Suorface
finely granulated. Orhital depressions below
the hepatic lobe, sinaller than i the type
species. Chela with rows of granules on pro-
podis and carpus and with slender, curved
dactylus,

This species differs from H_ spinulosy
some derails of outline and In its weaker
ornamentation, The specimen is insufficiently
preserved for a specific diagnosis hut the
presence of an  additional species in the
Bathurst Island Formation is of interest,

Eodorippe nov. gen
Type species E. spedeni nov, sp,

Diagnosiy: Characters as described for the
type species.

Eodorippe spedeni nov. sp.
FIG, 13, 13A

Derfvation of name After Dr [ Speden,

Geological Survey of New Zealand, who sug-



12. Dioratiopus salebrosus Woods, Artificial cast of carapace of specimen P 22933, x2.
13. Eodorippe spedeni nov, sp, x2.

14. Rhachiosoma granuliferum (Glaessner). x1.
15, 15a. Pororaria eocenica nov. sp. Holotype, 15
16. Pororaria eocenica nov. sp. Paratype DC 361, x2,

dorsal view, 15a—frontal view. x2.
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IO mm

10 mm

Fig. 14A. Rachiosoma granuliferum (Glaessner), Diagrammalic reconstruction of carapace.
Fig. 20, Torvnomma (Paratorynomma) dentatum nov. sp. Paratype P 22936, sternum and appendages,
showing tip of mandible, busal parts of Mx3, P 1-3; right side reconstructed in outline,

Fig. 21. Dioratiopus sp. Carapace reconstructed.

gested the investigation of specimens from
New Zealand and assisted with information.

Material: One specimen, N.Z.G.S,, AR 675.
Collected by Mrs J. Wiffen.

Locality; Stream boulders from bed of
Mangahouanga Stream, a tributary of the Te
Hoe River, from between bridge and waterfall.
Loc. No. N 104/f 909, Grid ref. N 104/
261088.

Age: Campanman-Maastrichtian (Pripauan-
Haumurian).

Preservation: Carapace showing dorsal
aspect and left flank almost completely pre-
served, with fragments of shell adhering to
surface of internal and partially preserved
external mould.

Description: Shell thin, carapace transversely
oval in outline, very moderately convex longi-
tudinally and transversely. Greatest width
across mesobranchial and cardiac lobes. Ros-
trum long and narrow, spatulate, pointing
forward; small granules on each side of its
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base, upper surlace with a  lengitudingl
depression, lower surface ridged,  Fronto-
orbital margin long, transverse. [ts  mner
portion, occupying less thun half its widtl
ends laterally wn a small, gurter-like depression;
tuler  porton has  p smooth.  rounded,
prominent ¢dge. Infraorbital margin projects
bevond upper  surface, orbital  depressinns
large wnd shallow awd no suborbital tooth
was abserved, Extraorbital-anterolaleral teeth
turn charply forward, ending in short, pointed
spines. Rounded anterolsteral murgin bears a
sl hepatic sping and leads 1o a pronounced
sinus 1 which eervical and hranchiocardiac
furrows imeet, conlinuing Jown the Mank as a
single. straight groove. Behind the incisiom there
is 4 shor, sharp ridge. 1t begine with a shon
spine and is directed in an ostwandly coneuve
curve backward and outward, slightly above
the rounded rue latern) carapace pefiphery
Cargpace narrows slightly behind end of ridpe,
Posterolateral anl posterior manging sinuops
and marked by a smooth ridge Concave
median  part of the posterior margin
short, Surface of carapace prominently marked
by transverse furrows awl o few tubercles.
Cervical furrow sinuous and medilly inter-
rupted; hranchiocardiac furrows straighi, con.
vergent bul become woelear near the cardiac
region. Between ¢ervical and branchlocardine
furrows @ pair of lntermediate obligue grooves
are the most dishinelive character ol 1his cary-
pace pallern. They are lawral extensions of
groove hetween the mesos ansl metapastrie
lobes which xre bisected by a weaker median
tHongltudinal ) Turrow. Awrerior and posterior
porhions of the dorsal surface are undivided by
gronves and are convex on ¢ach side. Proto-
gastiic lohes bear three tubereles cach, spaced
abowl equally along an ure in front of the
cervical groove, leading o hepatic spine,
Mesogasteie Jobe, hounded by straighl hines,
extends a long and very narrow tongue for-
ward. An elongate anlerior and a shorter
posterior cpibranchisl lobe on each side, the
anterior ending 1 a small marginal twbercle
in the juneton of the main transverse groaves,
the posterior i5 shorter, obliquely Iriangular in
outline, and sharply Jdelimited from the meta-
gastrie lobe. A faint, medially inlerrupted,
fransverse ridge and some granulation on the
anterior part of the ill-defined cardiac region
Surface mintitely granulated, with seme coarser
granules on the mesobranchial lobes.

Remarks: There are some similarities in
shape of the carapace anil the orhils between
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the new species and Mithracites  vectensis
Ciould Fram the Lower Aptian of England,
The differences in the pattern of the transverse
lurrows, the shape of the mesogastric lobe,
the narrow rostrum and the lack of the coarse
ormamentation in Eodarippe justify a gencric
distinetion,

Svitematic position; Withers (1951) placed
Mithracites in the Prosopidac, a view rightly
criticised by Wright & Collins (1972, p, 40).
They point with some justification to certain
similuritics with “Glaessneria”, here placed
in the synonymy of Dioratiopuy, and consc-
guendy include it in the family Cymonomidae,
The Late Creétacecous new genus has some
similarities ‘with Cymonominae, The lack of
infurmation on the morphology of the veatral
side of the cephalothorax of Eodorippe makes
its placing in a modern classification difficule.
In the ubsence of more complete specimens we
cannut decide whether this new genus isx pedi-
tfreme or sternitreme and whether it is oxysto-
matous, Despite the absence of such informa-
lion the striking resemblance between the cara-
pace of Eodorippe and the genus Dorippe
cannol he disregarded. It is seen not only in
trivigl generalities of shape and ornamentation
which can be due 10 common convergences
hut in details which are unigue and cannot
be dismussed. The sinuosity of the wide
posterjor-posterolateral margin can be inter-
preted as indicating a position of the third and
fifth pereiopods similar to that in Dorippe (the
hases of the third perciopods do not affect
the shape of the carapace margin), The lateral
convergence of the cervical and hranchio-
cardiac grooves resembhles closcly the pattern
in several species of Dorippe (D. [acchine
Herbst, D, japenica von Sicbald, O. granuluta

¢ Haun) while the intermediate transverse
proove appears to he present in D, dorsipes.
The position and shape of the shallow orbits,
the divided supraorbital margin and the extra-
orbital tecth are also similar. If the classifi-
cation of Guinot (1978) is followed and the
Pulicidae are placed with the Dorippoidea,
some resemblances between FEodorippe and
Puticus Philippi, 1838 become significant: the
great width across the mesobranchial Tobes,
the unusval multiplication of the transverse
grooves, and the development of a sagittal
mesogastric and metagastrie Furrow, Significant
differences are the apparent absence of the
provmigent infraorbital teeth of Dorippe and
the shape of the rostrum, This shape makes it
unlikely that Eoderippe had resched the oxy-



NEW CRETACEOUS AND TERTIARY CRABS

stomatous condition of Dorippe  with its
dorsally visible exhalent opening. It agrees with
this structure in the Tymolidae and Torynom-
midac. The known characters of Eodorippe
suggest a derivation of the Dorippoidea from
Tymoloidea, This hypothesis remains th he
tesled by a study of the still unkpown ventral
structures of the cephalothorax of Eodorippe.
It Is tentatively attached to the Family Tory-
nommidac.

Family Portunidae
Rhachiosoma sranuliferum (Glaessner, 19601)

FIG. 14, 14A

Portunites granulifer Glacssner 1960, p. 21,
pl. 3, fig. 7. text fig, 9.

Neéw locality: Coastal cliff at Pororari, 2.4
km N aof Punakaiki, Gnrd ref. S$37/723,
cRS52315.

Material and preservation: The incomplete
left half of a carapace, broken from the right
half of the Iront to the posterior margin above
the fifih left perciopod. The anterolateral teeth
2-5 are damaged, Mast of the shell surface is
preserved. Canterbury Museum, Christehurch,
New Zealand, Nozfe 9, coll. R, S. Allen,
Feb, 1935,

Age: Upper Focene, Kaiatan-Runangan.
The holotype was from the Middle Eocene,

Remarks: Purther studies of the type specivs
of Portunites (P. incerfus Bell) suggest that
the original generic assignment of the species
eranulifera  was inappropriatc.  Prominent
latcral spimes are equal to almost half the
width of the carapace in Rhachiosoma bixpino-
st Woodward, 1871 from the Lower Eocene
London Clay, but less than a quarter of
that width in R. granulifera, However, the
orbits and carapace sculpture are similar. The
new, frugmentary specimen has weaker and
probably fewer tubercles on the carapace
surface than the holotype but until new and
more complete material is  found, these
differences are insufficient for the establish-
ment of a new taxon. The classification of these
fossils should be reviewed when the ventral
aspect and pereiopods are known,

Family uncertain
Pororaria nov. gen.
Type species P. eocenica nov, sp.

Diaenosis- Chuaracters as described for the
lype species,

Pororaria cocenica sp. pov
FIGS 15, 15, 16

Marerial; Twa almost complete carapaces.
Holotype (including right chela). New Zealand
Geological Survey collection DC 260, paratype
DC 361, Also fragments of carapaces, chelae
and walking legs and one carapace with holh
chelae. Canterbury  Musceum, Christchurch,
New Zealund, No. zfe 31-38, coll. R S, Allen
Fcb. 1935,

Locality: Clitfs al Pororar, 24 km N of
Perpendicular Paint, Punakaiki (zfc 31-38);
800 m S of Perpendicular Point, Map Sheel
S 137/735, N.Z Geol. Survey locality
GS 10490 (DC 360-361)

Ave: Upper Eocene. Kaigtan-Runangan,

Description; Carapace as long as wide, oul:
line oval to hexagonal, very shghtly convex
10 Mgt surface smooth with localised concen-
trations of granules. Front with o median
foteh and on cach side | strong and 2 weak
teeth, Orhits as wide as the front, with supra-
orbital grapulations wnd 2 notches, with a gap
between the large antennal base and an mfta-
orbital tooth. Antennular bases lolded back
obliquely. Ahout 5 anterolateral teeth, nbscured
by marginal granulations.  Posterolateral
margin starts from a tidge behind last Inleral
looth hut not delineated on the inflated meso-
branchial lobes. Cervieal groove well defined,
starting  from  posterogastric  pils  and
detimiting on cach side w three forwardly
concave arcs the mesogastic, protogastric and
hepatic lobes, These are equally well defined
by hepatic grooves, There are couieal tubercles
on hepatic lobes; groups of spinose granules
on meso-, proto- and metagasinic. epi-, Meso-
and metabranchial, und cardiac lobes. Epi-
branchlal ficld of granules has an unuswal
U-shape which resembles  similarly  placed
granulations in  Pakelicancer Rathbun, As
in this genus, a  branchiocardiac  groove
crosses  rounded  laternl  margin behind
this granulated lobe. Uropasteic lobe finely
pitted and rectangular, cardiac region broadly
hexagonsl. Posterior margin has a  strong,
gronulated ridge with a shight median forward
bend, Chelipeds are sirong and heterochelous,
Carpus with spinc near ils inner distal angle.
Inflated  propodus has smooth  wmner and
granulated outer and upper surlaces. Granules
tend to be arranged in longiudingl  rows.
Fingers shorter than the upper length of the
propodus. strong. minulely granulaled, grooved
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but otherwise smooth. Walking legs preserved
as scattered fragments which are thin and long.

Systematic position: In the absence of com-
plete pereiopods and of the sternum it is diffi-
cult to reach a definite conclusion about the
assignment of this new genus to an existing
higher taxon. It resembles the less advanced
Portunidae such as some Carcininae (Necto-
carcinus, Carcinus) in the general shape of
the carapace and in some characters of its
fronto-orbital region. Nectocarcinus shows a
similar transition from anterolateral teeth to
groups of spiny granules. The chelipeds are
also similar. Thin, long legs do not occur in
Carcininae and the lobes of the posterior half
of the carapace are different, There are also
resemblances with Atelecyclidae among the
Corystoidea but the relevant details of the
fronto-orbital region are not well enough pre-
served in the genus to allow a definite
conclusion about portunoid or corystoid
affinities; the configuration of the postero-
lateral portion of the carapace does not favour
the latter but the chelae are cancroid. A
similarity of the carapace with that of Avitel-
messus Rathbun does not apply to its median
portion which shows a corystoid pattern.
Avitelmessus is very close to Dakoticancer.
As Guinot (1978) remarked, these genera
should not be assigned to the Dromiacea.
Whether Pororaria is related to Corystoidea
or Portunoidea remains to be elucidated. Until
further evidence is found, the new genus is
tentatively placed in the superfamily Por-
tunoidea.

Family Panopeidae
Panopeus H. Milne Edwards, 1843
Type species P. herbsti H. Milne Edwards

Panopeus whittenensis nov. sp.
FIGS 17-19

Material: More or less complete carapaces,
chelae, fingers, and fragments of legs. Holo-
type P22935, paratypes P22938, 22939,
22946-22950,

Localities: Whitten Bluff, S of Christies
Beach, 28 km SSW of Adelaide (type locality
and most common occurrence)., Also from

Fig. 17. Panopeus whittenensis nov. sp. Holotype,
x3. Posterolateral margins restored.

Fig. 18. Panopeus whittenensis nov. sp. Paratype
P 22938, x2.

Fig. 19. Panopeus whiiltenensis nov. sp. Right
chela, specimen P 22939, x2.
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Masglin Bay. about IS5 km turther south,
Coastal eliffs on the E shore of Gulf St
Vincent (P224938, coll, Dr M, Buopaiura)

Age: Upper Eocene, upper Tortachilla
Limestone and base of Blanche Point Forma-
ton (= “Tranpsitional Marl”). Planktonic
foraminiferal zone 15.

Preservation; Some complete and  some
hroken carapaces without branchiostemtes,
sternum, abdomen, or arsched appendages.
The propodus of the cheliped may have the
dactylus and parts of the carpus attached but
mure often it is disjointed, Smaull fragments
of pereiopods apparently belong to this specics,
The only other decapods found with Panopeus,
i & rich shallow-water fuuna of cirmipeds,
hryozoans, brachiopowds, echinoderms, serpulid
worm tubes (some attached to carapaces and
claws of Ponopens) and numerous mollusca
are one incomplete dromiid carapace (Dromi-
lites? sp.), a few claws of an oxyrhynchous
crab, and chelae of a callianassid.

Description: Carapace slightly wider than
long, convex. Frontal margin straght, with
median indentation and transversely grooved
and finely granulated ecdge. Orbirs  well
developed, with inner supra- and infracrbital
teeth, evenly pranulated edges and 2 supra-
orbital fissures. Anterolateral margins with 3
conical teeth of which the fourth is the
strongest and most prominent and the fifth the
weakesl, Posterolateral margins converging
hackward. Posterior margin wide, with raised,
faintly granulated rim. Main regions of the
catapace surface well marked by shallow
grooves, Posterior gastric pits clearly visihble,
Surface appears to be smooth when well pre-
served, becoming granolated with decortication
by weathering, Some individual vanability in
omamentation. No rermarkable features in the
pattern of regions except perhaps strong
development of the epigastric and metagastric
lobes, Right chela strong, propodus sniooth,
wilh a very faint depression below the upper
edge and two rows of pits above and along
lower cdge of fixed finger. A row of irregu-
larly sized and blunt testh on its upper edge.
Lower edge of the propodus and finger strongly
curved to fit snugly along the anterior margin
cephalothorax. The curpus s square.

Measurements (in mm): Lengths and widths
17.8 and 22.5, 22 and 26, 20.5 and 23, 22.5
and 28. 1n the carapace which is 20,5 mm long,
the frontal margin has a hall-width of 4 mm
and the orbit was 4.5 mm wide In & cara-

I8y

pace which wis about 200 mm long and 24 mm
wide, the orbit was about 5 mm wide A
large propodus with fixed finger is about 35
mm long and 18 mm high.

Remarks: In the absepce of any parts of
the ventral surface of the cephalothorax or
appendages other than the large claw, the
precise systematic position of this crab remains
i some doubl, The abscice of Iransverse
raised lines o the carapace would distinguish
it from the living species of Pamopeus for
which Lheir presence s  convenient dingnostic
character. It would not necessarily exclude it
from the evolubonary lingage of this genus
which has been reported from the Paleocenc
and Eocene. The new species as far as known,
1« morphologically closest ta Panopeus and
therefore assigned to it, pending discovery of
other still missing parls,

Phylogenetic conclusions

The phylogenetic significance of several of
the new Cretaccous and Tertiary crabs here
described has been briefly mentioned, It can
now he considered in the (ramework of the
adaptive radiation of the Brachyura (Fig. 22,
see also Glaessner 1980). This updated version
of n phylogenetic diagram which | first pub-
lished 50 vears ago (Ulagssuer 1930; 1960,
Fig 22) incorporates some of the resuits of
the monographic work of Wright & Collins
(1972} on Briush Lower Cretaccous crabs
and reflects the new classification of 1he Brach-
yura by Guinot (1977, 197R) and other
important studies which are considered in it
Certain modifications and re-arrangements of
this classificalion are suggested as a result of
the present investigation,

The new family Torynommidac may have
evalved ultimately from the family Prosopidac
of the Homolodromiodes, as implied by
Wright & Collins (1972) and probably from
archacobrachyvuran descendants. the Homo-
loides, in Late Jurassic-Early C'retaceous or in
Mid-Cretaceous time, Their living descendants
are related to them in a manner depicted with
remarkable foresight by Bouvier as early as
1897. They also may have miven fise to the
Late Cretaceous Carcineretidae which acquired
an early adaptavon to swimming. From similar
origins in the podotrematous Homoloidea the
well doeumented Necroegrecininac-Calappinae
lincage (Forster 1968) and possibly Orith-
yidae (see Guinol 1978, p.255) evolved and
and eventually attained the heterolrematous
rrade. Their Mid-Cretaceous descendants, the
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Fig. 22. Adaptive radiation of the Brachyura.

Superfamilies (and lower taxa marked with *):

poidea, COR Corystoidea, POR Portunoidea,

LEU Leucosioidea, MAJ Majoidea, PAR Partheno-
DOR Dorippoidea, CARC* Carcineretidae, TYM

Tymoloidea, RAN Raninoidea, ORI* Orithyidae, CAL* Calappidae, NEC* Necrocarcininae, HOM
Homoloidea, H/DR Homolodromioidea, DROM* Dromiidae, DYN* Dynomenidae, XAN Xanthoi-
dea, GEC Gecarcinoidea, GRAP Grapsoidea, PIN Pinnotheroidea, HEX Hexapodoidea, OC Ocypo-
doidea. Geochronometric (in million years, my) and stratigraphic scales at left, N Neogene,

P Palaeogene, UC Upper Cretaceous, LC Lower

Cretaceous, Ul Upper Jurassic, MJ Middle Jurassic,

LJ Lower Jurassic, Note that top of Pa.leoce.nc is shown within Palaeogene, and Albian and Ceno-
manian are marked below and above line dividing Cretaceous. Dotted lines mark the three periods

of major diversification of the Brachyura.

Raninidae, adapted to burrowing and remained
at the podotrematous grade, The discovery of
Eodorippe strongly suggests a Late Cretaceous
origination of the heterotrematous Dorippidae
from Tymoloidea, as foreseen by Bouvier. This
is still subject to confirmation by more com-
plete material.

The origins of the remaining Heterotremata
are still unknown, probably diverse, and dated
mostly Late Cretaceous to Early Tertiary.
Wright & Collins (1972) conclude that the
Xanthidae were derived from Dynomenidae
in Late Jurasic-Early Cretaceous time. This
derivation cannot apply to other Heterotre-
mata which show no signs of origination from
Dromiacea or indeed of pre-Tertiary existence.
It is possible that further studies of Pororaria
may clarify relations with or between Por-
tunoidea and/ or Corystoidea (a prior synonym
of Cancriformia). Some members of these
two superfamilies show a dichotomy between

habits and adaptations for swimming (as in
Portunus) as opposed to burrowing (as in
Corystes). The portunoid adaptations for
swimming do not seem to be derived from but
rather heterochronously convergent to those of
the Carcineretidae. The burrowing habit of the
Corystidae is generally considered as a con-
vergent or possibly parallel adaptation com-
pared with that of the Raninidae. The origins
of the Leucosiidea and Majidea remain
obscure; their adaptations diverge distinctively
from those of any other group of crabs.

The Thoracotremata, at the highest grade,
include the land crabs and various successful
strand dwellers with a variety of habits, They
resemble the Xanthoidea more than other
Heterotremata but their origin, in the Late
Cretaceous or Early Tertiary, is cryptic.

As in all phylogenies, many questions
remain, but new material, particularly of
Mesozoic and Early Tertiary age, can now be
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fitted more easily and rationally into the
framework of existing knowledge und classifi-
cation. Most importantly, the replacement of
the traditional but mostly ill-conceived “Sce-
tions” wilh a horizontal classification at the
highest level by grades, has improved our
understanding of the history of the Brachyura.
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Postscript

Via Boada (1980) reviewed the evolution of the
Ocypodoidea, tracing their origin to the Creta-
ceous genera Ophthalmeplax and Archaeopus. 1
had previously (Glaessner 1969) referred the first
to the Carcineretidae and the second, doubtfully,
to the Palicidae. Subject to further studies, Via's
views suggest interesting possibilities of exploring
evolutionary links between Ocypodoidea, certain
Dorippoidea, and Carcineretidae. When I received

his new data it became possible to identify a
Middle to Late Eocene crab from a limestone core
from the Ashmore Reef No. 1 Bore off the NW
coast of Australia (sent to me in 1968 by Dr P. J.
Coleman and the Burmah Oil Company) as at
least very close to Retropluma as described from
rocks of similar age in Spain, It lives now in deep
water in the Indian Ocean.
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