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Callianassids are represented by three species : Protocallianass a patagoni a Aguir re Urre ta fro m t he ear
Cretaceous of the Austral basin, Callianass meridiona is B all fro m t he la te Cretaceo us of Antarcti ca an
C. burckhardt Bohm from th e Cretaceous-Tertiary boundary o f the Neuquen basin associated with trace
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REMAINS of decapod crustaceans have been known in Cretaceous rocks of Argentina since the
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descriptions, and to provide illustrations of well-preserved material.

GEOLOGY
Geological setting
The decapod crustaceans described from the main Cretaceous marine basins of Argentina (text-fig.
1) are from the Neuquen and Austral (or Magallanes) basins and from the Antarctic region, at that
time part of a continuous foreland connecting the Antarctic Peninsula with the Patagonian terrains
(Dalziel 1974).

Neuquen basin. This basin has thick marine Mesozoic sequences derived from successive Pacific
transgressions which are closely related to the evolution of the Andes between latitudes 32° and
39° S (text-fig. 2). The Early Cretaceous marine sequence comprises the Mendoza Group and
consists of black shales (Vaca Muerta Formation; Tithonian-Berriasian), thinly laminated
limestones (Quintuco Formation; Berriasian-Valanginian), sandstones and shales (Mulichinco
Formation ; Berriasian-Valanginian) and limestones and shales (Agrio Formation ; Hauterivian-
Barremian) (see Digregorio and Uliana 1979). The Valanginian sequence of the southern Mendoza
sector is represented by thick carbonate deposits of the Chachao Formation (Uliana et al. 1979) (see
text-fig. 3).

The Late Cretaceous marine sequence of the Malargiie Group overlies the continental deposits
of Rayoso and Neuquen Groups. The former is composed at the base of brackish water shales
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FOSS IL L OC A L IT IES

All fossil localities are indicated by numbers in the following text and on text-figs. 2, 4 and 5.

Neuquen basin (provinces of Mcndoza, Neuquen, Rio Negro and La Pampa ; text-fig, 2)

1 . Los I'iriios. This locality is located on the access to Bafios de Chachao from highway 40. in discontinuous
outcrops of the Chachao Formation, Damborcnea el al. ( 1979) described Caliianassa aff. peruviana from these
beds da ted as late Berrasian to early Valangi nia n.
2. Matargue. Three specimens of Caliianassa sp. are deposited in the collections of Musco de La Plata which
were collected from the Malargue Formation, dated as Maastrichtian by Bertels ( 1969),
3. Cerrc La Parva. This locality, situated cast of Chacay Melehue, is where Regairaz ( 1944) collected several
specimens referred to Meyeretla rapax (Harbort). from levels 3 and 5 of his profile X. in the Mulichinco
Formation. They were associated with Karakaschiceras aitenuatus (Beherendesen ). an ammonite indicating a

late Valanginian-early Ha uteriv ian age ( Riccardi et al. 1971 : Riccardi 1984). 1 recently collected five more
specimens of M, rapax from the same level and locality.
4. Aguada de la Mula. This locality is situated 8 km south of the village of Churriaca, on the western flank of
VS Sula-Naunauco anticline, near Pampa del Salado. A, Gutierrez collected a specimen of Glyphea sp,, from the
upper Agrio Formation, above the highest level of Crioceratifes andinum (Gerth), an ammonoid indicative of
a late Hauierivian-early Barremian age (Riccardi 1984).
5. Ciimi Mahuida. This locality is situated 70 km south of the city of Zapala, in the area of Covunco centro.

,1. Frenguelli collected three fragmentary cheltpcds here, assigned to Noplaparia sp. B. They were associated
with Timrmaniceras sp., assigned to the Berriasian-early Valanginian (Frenguelli 1 1937 : Riccardi 1984),
6. General Rota. General Roca is a classic locality of the Roca Formation, situated 2-5 km north of the city
of General Roca. Bohm ( 19 1 1 ) described and illustrated Caliianassa burckhardti Bohm from the Danian beds
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crustaceans cited in the text and three generalized stratigraphic columns are also shown. (Base map from
Riccardi 1983.)
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localities with decapod crustaceans cited in the text and two generalized stratigraphic columns are also shown.
Insert on the top left margin is a detail of the James Ross Island group. (Base map from Thomson 1983.)
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of the formation. In other localities of the Neuquen basin, fragmentary chelae here referred to callianassids,
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Austral basin (provinc o f Santa Cruz ; text-fig . 4
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22. Arroyo Centinela . Thi s locality is situated south o f Argentino Lak (Nullo e t a . 1981a , locality 14 o f fi
3) where Nanez collected four chelae of Callianass a sp . from outcrop s o f th e Ri o Guanac o Formation n (Null
et al. 19816) or the Cerro Toro Formation (Riccardi and Rolleri 1980) of late Santonian-early Campanian age
based on its ammonite fauna (Nullo et al. 19816).
23. Cerro Cazado r. Th is class c localit y o f th e Austr l Basi n is situate d nea r Chil e, 6 0 km m sout h o f th e cit y o
Rio Turbio. Hauthal (in Wilckens 1907) collected the holotype of Hoploparia antarctic a Wilcken s from m th
Cerro Cazador Formation (level f) which is associated with Hoplitoplacenticera s plasticu m (Paulcke , a
ammonoid of late Campanian age (Riccardi 1984).
24. Arroyo San Jose. This locality is situated 6 km south of San Jose Creek, near the Estancia San Jose, in
Sierra Dorotea. M. Hunicken collected a specimen of H. antarctica Wilcken from a horizon 55 5 m below th
top of the Cerro Cazador Formation and assigned this level to the Campanian-earliest Maastrichtian
(Hunicken 1955 ; Riccardi 1984).

Eastern Antarcti c bas n (text-fi g.
25. Admiralty Sound (Estrech o Bouchar d). T he fi rst descripti on of Cretaceo us decapo ds fro m Antarcti ca w
that of 'Glyphea' stokesi Weller from this locality, situated on the north-western coast of Snow Hill Island
(Weller 1903 ;Ball 1960).
26. Croft Bay Several localities are situated on the edges of Croft Bay, on the north east coast of James Ross
Island. Remains of Meyeria crofti Ball, Hoploparia stokes i (Weller) and Callianas a meridion lis all

associated with ammonoids which indicate an early to middle Campanian age (Ball 1960).
27. Brandy Bay (Bahi Bonita . Si x specimen s o f C . meridiona is B all describ d a d illustrat d here in we

collected by E. Olivero from this locality, situated in the northern extremity of James Ross Island, associated
with Campanian ammonoids of the Baculites baily i zon e (Oliver o per . comm . 1986
28. Bahia Santa Marta . Thi s localit y i s i na cov e situate d o n th e north-northeaster n coas t of Jame s Ros s Island
A. Lopez Angrimann collected three specimens of C meridional is Ba ll fro m th e San a Mar a Formatio n o
?Santonian-Campanian age (Olivero et al. 1986).
29. Cabo Bodmann . Th s localit y s situate d south-eas t o f Bodman n Cap , o n th e norther n coas t o f Seymou
(Vicecomodoro Marambio) Island. Del Valle and Rinaldi (1975) described several specimens of H. stokesi
(Weller) from this locality, associated with Pachydiscu aff gollevillen is a nd Maori es tubercula tus of
Campanian age.
30. Cabo Lamb. This locality is situated in the southwestern extreme of Vega Island. Two specimens of
H. stokesi (Weller) described here were collected by F. Medina and R. del Valle, from Campanian beds of the
Lopez de Bertodano Formation.

Western Antarcti c bas n (text-fi g.

31. East Coast of Alexande r Islan d. A seri es of 13 localit es w ith decapo ds is know n fro m t he ea ast coa st of t
island. The age of the different assemblages ranges from the Berrasian to early Albian (Taylor 1979).

COMPOSITION OF THE FAUNA



The composition of the fauna varies from central to southern basins, as well as amongst the different
stratigraphic levels.

In the Neuquen Basin, the Lower Cretaceous assemblages are mainly composed by glypheids and
mecochirids while the late Cretaceous-early Tertiary one is exclusively composed of callianassids.
In the Austral Basin, the Lower Cretaceous fauna is rich and includes several species of erymids,
nephropids, and callianassids, while the Senonian forms are poorly known and represented by a few
specimens of glypheids, nephropids and callianassids (see text-fig. 6).

In Antarctica, decapod crustaceans are known from late Berriasian to Aptian-Albian deposits in
Alexander Island and represent a diversified fauna of callianassids, mecochirids, glypheids, axiids,
and erymids (Taylor 1979). They are also known from the late Cretaceous of James Ross and
adjacent islands, where an abundant, beautifully preserved fauna of nephropids, callianassids and
mecochirids occurs (text-fig. 6).

AG UIR RE E UR R F.TA : CR ETAC EO US S DECA PODS Miv

PR F SH H R V A TI IO ON N

Preservation of fossil decapods is usually good because they mostly occur in concretions. In spite
of this, they are only locally common and normally represent a small pari of the fossil assemblages
which arc usually dominated by ammonoids.

Two kinds of concretions are present, calcite concretions or nodules and limonitc-ccmcnted
sandstone concretions. The calcium carbonate nodules are very 'tight ' and hard, and arc
surrounded by black shales. These nodules were formed during the early stage of diagencsis due to
local pH conditions generated by the decomposition of organic matter creating local environments
chemically favourable to the formation ofcalcium carbonate concretions (Waage 1964). The fossils
are excellently preserved as one or more fragments at the central core but difficult to prepare because
of the toughness of the concretions. Most specimens are articulated and have the carapace filled
with calcite-cemented mud. Sandy concretions are found where the fossils are preserved along
bedding planes. The concretions are epidiagenetically formed by differential precipitation of iron

508 PALAEONTOLOGY, VOLUME 32



oxides, which increased the lithification of the sandstone and contributed to the preservation of the
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SYSTEMATIC PALAEONTOLOGY

Mibmefoporoprreht oathnleotg  rmiecsoaprlp ecthetoirlvmoes gd iecarsaecl  rffirpeoatmituo nreFsos ( rspserteees rt ee(nx1tt-9 i6fni6g s)t h. aen7 ,cd e1 pG1h,l 1aael4os,ts hannoerdr a (x117 9o)6.f  9Lea)o.cc hAal  distkiifefeest rcaehrn etf  infgauumrmei blywe riiteshd p  traheses  iemnn totehsdet
text and text-figs. 2, 4 and 5.

Order DECAPODA Latreille, 1803
Suborder PLEOCYEMATA Burkenroad, 1963

Infraorder ASTACIDEA Latreille, 1803
Family ERYMIDAE van Straelen, 1924

Subfamily ERYMINAE van Straelen, 1924
Genus PALAEASTACUS Bell, 1850

Type species . Astacu s sussexien sis Man ell 18 33 (= Palaeasta cus di xoni Bell 1 850 ) by orig inal designa

Diagnosis. Erymid with gastroorbital groove weak, postcervical groove strong and separated from
branchiocardiac. Chelipeds stout, with square, spiny palm and short fingers.

Comments. There is considerable disagreement between different authors about the taxonomic
status of Eryma v. Meyer, Palaeastacus Bell and Enoplodytia McCoy, and the validity of

faPonhudlry  act tagisxooaom daa s s Bdumeiflflme,r aeansry t  wogefell  nthaeesr a dt.hi seEicnru osspstliraoodntiy gtirisa ag pihvaiencnd  r baPyna gTlaeaesy.a lsTotahr ce(u 1se9 r7yw9m)e;ir dets h dew efsecorrermi breeervd i asauestd h Cobrrye  trFaeocceorsogtunesirz  e(fd1o9 rm6th6s)e,
while Eryma developed during the Jurassic and became extinct in the early Cretaceous. Phlyctisoma
is known from Jurassic and Cretaceous localities, but with a more scattered distribution.

Palaeastacus differs from Eryma in its more sculptured carapace, in having the postcervical

igwnr iothtohv see h fosortrrtmoern  gfiaennrgd et hrssai nz(eF t hooerfs  bttehrrae n1 cc9hh66ieol)ic.p aTerhddeis a. cmI aani nntd h duei fsfufeoarrelmlnyce ers u bbtehpteaw recaehllnee llE atneo o apiltro,e da ynlotdina ig n a ahnnaddv  Pinsaglle anae dasestrto,a uctwu spit ahal mrea
trehec tcahneglualea ra rpea lstmouatr,  pwoirthti osnh oorft etrh fe inpgreorpso. dTuhse ya nadls ow ditihff elro ning  tahned m saljeonrd oerr  mfiningoerrs ,d ewvheilloep imn etnhte  olfa tttheer
pmtwooostr ecs eucrbovgimecnapler erasans deodf   bEcraenonphcphaloilodotychtaiaordr aiabxcy,   Mwgereoarokt vineg as( s1t(9Fro4oo1rrs)tb. eiPtraa ll1 a9ger6a6osot;a vGceul, asp edosissfntfceeerrsr  vf1ri9co6am9l  ).gP rTholhoyevcytei  swnoomerta ej  oiiinnn cihlnuagdv eiind ag n aads



graPnaullaoesaes toarcu ps uenvcotalvtee ds cfruolpmt uErer,y mbuat  inno tt haes  Jcuoraarsssei ca,s a cinc othrde inlagt tteor  Fgeonrusste. r (1966, text-fig. 37). As
interpreted here, it ranges from the early Jurassic to the late Cretaceous in different parts of the
world, but seems to be more widespread in the early Cretaceous. Different Cretaceous species have
been identified in Antarctica (Taylor 1979), Australia (Etheridge 1914; Woods 1957; Hill et al.
1968), ?France (Tribolet 1873—4), Great Britain (Bell 1850; Woods 1931), North America (Rathbun
1935; Stenzel 1945; Richardson 1955; Roberts 1962) and Patagonia (Aguirre Urreta and Ramos
1981a; Aguirre Urreta 1983, 19856; text-figs. 21 and 22).
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Palaeastacus sussexiensis (Mantell, 1833)

Text-figs. 8-10

1833 Astacus sussexiensi s Mantel , p . 12 4, fi . 2
1850 Palaeastacu s dixon i Bel , p . 344 , p . 38 , fig . 1-4

7 1863 Hoploparia scabr a Be l, p. 2 8, p i. 7, fig s. 3-
7 1863 Phlyctisoma granulatu m Be l, p. 3 6, p i.11, fig s. 9-1

1931 Enoploclytia dixon i (Bel l ; Wood , p . 83 , p . 23 , fig s. 9-12 ; p . 24 , fig . 1-3
1941 Enoploclytia {Palaeastacu s) sussexien sis (Mant ll); Me tin , p. 161, text fig.
1966 Palaeastacu s sussexiens is (Mantel ); Forste r, p. 13 3, i. 1 7, f g.

Material and localities On specimen corresponding to th lef sid o the cephalothorax and lef firs
pereiopod (CPBA 14097), and a second specimen corresponding to the left side of the cephalothorax and the
right manus (CIRGEO 988, F. Medina coll.) from locality 19.

Description . Length o f cephalothorax from bas e o f rostrum to o posterio r margin along mid-dorsa l lin e range
from 76 to 95 mm.

Anterior region large, ornamented with strong spines arranged in rows near the dorsal margin. A ridge is
well defined from the base of rostrum downward and backward. Below this ridge the spines and tubercles are
much smaller and more sparsely distributed.

Cervical groove (e-ej very deep and well marked, bending anteriorly at mid-side where a shallow depression
represents the gastroorbital groove (d). Antennal groove narrow, curving upwards, intersecting the anterior
margin near the orbital margin. Postcervical groove (c) well defined, starts near mid-dorsal line and becomes
shallow on mid-side. Branchio-cardiac (a) groove better developed, oblique, narrow, starting from mid-dorsal
line and joining inferior groove (i). Hepatic groove (bt) well defined, protuberance x more inflated than w. A
marginal groove and carina are well developed in the posterior and ventral margins.

The ornamentation of the cephalothorax is composed of tubercles which are stronger on the dorso-anterior
region, becoming smaller on the branchiostegite where they are more densely spaced.

First pereiopod large, merus 40 mm long (CPBA 14097), laterally compressed, expanding slightly distally,
subtriangular in cross-section; 9-10 spines ornament inner and outer margins, surface covered with small
tubercles. Carpus subtriangular, small, with scattered tubercles. Palmar portion of propodus large, oval to
circular in cross section. Inner margin ornamented by 7-8 regularly spaced spines; outer side shows smaller
scattered spines. Inner surface covered with small tubercles and few big spines, a depression borders the inner
margin. Dactylus and pollex at least as long as the palmar portion of the propodus, broken in the two available
specimens; at the proximal end circular in cross-section, ornamented with regularly spaced small teeth on the
opposite margins.

Remarks. The Patagonian material is here assigned to the genus Palaeastacus Bell because of the
shape and ornamentation of the first pereiopod, with stout and square palmar portion of propodus,
and the good development of both the postcervical and branchiocardiac grooves.

P. sussexiensis (Mantell) differs from P. terraereginae (Etheridge) in its larger size, more elongate
cephalothorax with finer ornamentation, different configuration of antennar groove, and less well-
marked postcervical groove (Etheridge 1914, p. 273, pi. 23, figs. 1-2; pi. 24, fig. 1;Woods 1957,
p. 166, pi. 4, figs. 5-9 ; text-fig. 6; Aguirre Urreta and Ramos 1981a, p. 606, pi. 1, figs, b-c; pi. 2,
figs, a-b; pi. 3, fig. a; text-figs. 3, 4a).

Palaeastacus foersteri Taylor resembles P. sussexiensis (Mantell) in having a similar long rostrum
and in the possession of a row of spines extending downwards from the base of it. The antarctic
species is much smaller, the cephalothorax is more rounded, ornamented with coarse and dense
tubercles, and the postcervical and branchiocardiac grooves seem to be partially developed (Taylor
1979, p. 26, pi. 4, figs, b-c; text-figs. 10a-l l).

The unique specimen from Antarctica described as P. cf. sussexiensis by Taylor (1979, p. 30,
pi. 4, figs, d-f; text-fig. lOe) shows an overall resemblance with the Patagonian specimens. Although
it is nearly complete, its cardiac region and the chelae are poorly preserved, precluding a proper
comparison with the Patagonian material.

Palaeastacus walkeri (Whitfield) compares well with P. sussexiensis (Mantell) in its large size and
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SI0Ut. strongly ornamented chelipeds. but differs particularly in the lack ofbranchiocardiac groove

^PW. scu'sasegxriecn^s'iws u(Mh anWteolol)d, sa l(th1o93u1gh.  pt.h at8 3a)u tihno rc oancsciedpetreindg  thPe . trsicvaiable rn a(mBeel ld) ixsoymiw Bnyelml o1u8s5 0 wniotht
sussexiensis (Mantell 1833).

OAcssceumrbrleangcee .z Tonhee,  lsapetec ieAs ptisia rne.c oIrt dweda si np rteivei ouupsplye rk sneocwtionn  froofm th eth eR Afop tM.anay etor  FLoorwmear tiCoeno, omaMmua>n conf< E>ncgclann^dke
(Woods 1931. p. 85).

Palaeastacus terraereginae (Ethendge. 19 14)
Plate 55, tigs. 1-3

11111999991768574981    a EPPfEBinnganaoosllo,paapp laeeliaooao-scbsccttll:layayy ttctcipiiuuauais s  .  t ttt3eteeeerrr,rr rrrrtraaaiaage-e-.ee -rrrerraeeegeggg;g imiiiintnneneaaxaa eetee   -E f(E(EEEigthttihstehhh.ene eenn3rnddi, dgddgg4gegaee:ee;. ; ) p) ;WH; . A Ti2ollga7o uy3edill.r os r,apr eL,tp  ., Lp. 2 p.3r 1ri6.,3  e2tt6kia.g,    spp1 aii1n. .I. d4  4t ,i ,2gR f;fsi agi,pg msi6s. ..-o  g7s52-.,A-4  9p.; ;.  t it6tgeex.0x 6tt1--.f.  fipgigi ..  I6\2,.  ah gbs..  fr-c, pi. -.
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119988536 PPaallaaeeaassttaaccuuss  tteerrrraaeerreeggiinnaaee  ((EEtthheerriiddggee));;  AAgguuiirrrree  UUrrrreettaa,,  pp.i .3 20,6 f,i gpsi.. H 1,- fIi.g . 6; text-fig.
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margin with spines. Dactylus and pollex of equal size, subcircular cross section, tapering distally, ornamented
with tubercles spread over entire surface. Rest of pereiopods not well preserved.

Remarks. The configuration of the grooves and the ornamentation match well with Palaeastacus
terraereginae (Etheridge) as described by Etheridge (1914, p. 271, pi. 23, figs. 1-2; pi. 24, fig. 1) and
Woods (1957, p. 166, pi. 4, figs. 5-9; text-fig. 6).

P. terraereginae (Etheridge) differs from Enoploclytia tenuidigitata Woods, another Australian
species, in the arrangement of carapace furrows, shape of chelipeds, and stronger ornamentation
(Woods 1957, p. 164, pi. 5, figs. 1-4; text-fig. 6). Palaeastacus foersteri Taylor from the ? early
Aptian of Antarctica differs from P. terraereginae in the slope of the cervical groove and the sigmoid
curvature of both postcervical and branchiocardiac grooves together with a stronger tuberculation
in the former species (Taylor 1979, p. 26, pi. 4, figs, b-c; text-figs. 10a, 11).

The single specimen of Palaeastacus cf. sussexiensis described and figured by Taylor (1979, p. 30,
pi. 4, figs, d-f; text-fig. lOe) from the ?early Aptian of Antarctica differs from the Patagonian
specimens in having a more elongate and narrower cephalothorax, straight cervical groove, absence
of gastroorbital groove, stronger ornamentation of abdomen, and marginal groove and carinae
restricted to the postero-dorsal part.

The only previously known Lower Cretaceous species from the Northern Hemisphere are, as I
interpret the genus, P. sussexiensis (Mantell), [= IP. scaber (Bell)], P. walkeri (Whitfield) and
P. walkeri schmidti (Richardson).

The Patagonian material differs from both subspecies of P. walkeri by its smaller and less strongly
ornamented first pereiopod, as well as by its better developed postcervical and branchiocardiac
grooves, while P. walkeri walkeri (Whitfield) lacks the branchiocardiac groove (Stenzel 1945;
Richardson 1955). P. sussexiensis (Mantell) is larger, with larger chelipeds, smaller tubercles on the
cephalothorax, an antennar groove with sharp upward bends terminating on the orbital border, and
a row of strong spines extending obliquely downward from base of rostrum (Woods 1931, p. 83,
pi. 23, figs. 9-12; pi. 24, figs. 1-3, also see above).

Occurrence . Palaeastac us terraeregi nae (Etheri dge) has b been repo rted f rom the late Al bian of Austr alia (Wo
1957 ;Hill et al. 1968), ? early Aptian of Antarctica (Taylor 1979) and late Barremian-late Aptian of Patagonia
(Aguirre Urreta 1983 ;Aguirre Urreta and Ramos 1981a), where it occurs in the upper levels of the Rio Mayer
Formation as well as in the Rio Belgrano Formation.

Genus ERYMA von Meyer, 1840

Type species . Macrourit es modestiform mis v on Schlothe im 1 822 by origi nal designati

Diagnosis. Erymid with subcylindrical cephalothorax, rostrum moderately long, gastroorbital
groove weak, cervical groove deep, postcervical and branchiocardiac grooves variably developed,
joined or separate, protuberance w distinct, sculpture weak, chelipeds with fingers longer than palm.

Comments. Eryma was a widespread genus in the Jurassic that persisted into the early Cretaceous.
According to Glaessner (1960, 1969) it is phylogenetically linked with the European Triassic genus
Lissocardia von Meyer and gave rise to Palaeastacus (see also Forster 1966). Eryma can be
distinguished from Phlyctisoma by the shape of cephalothorax, weak gastroorbital groove, more
delicate sculpture, and shape and slenderness of chelipeds. Enoploclytia differs from Eryma in the
minor development of the carapace grooves; coarser ornamentation, and slenderness of dactylus
and pollex.

As interpreted here, the Cretaceous records of Eryma are from Central Europe (van Straelen
1936a), Germany (Harbort 1905; Forster 1966), Great Britain (Woods 1930), ? Lebanon (Roger
1946; Brugnioli Giofredi et al. 1975), North America (Rathbun 1923; 1926a and b) and Patagonia
(Aguirre Urreta and Ramos 1981a) (see text-figs. 20-21).

19-2
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Eryma sp. cf. E. sulcata Harbort, 1905
Plate 55, fig. 5

1905 Eryma sulcata Harbort p 15 , pi 1, fig . lla-b; pi 11 ,f ig .4 a-c
Material and locality . A n externa l moul o f cephalothorax an a cheliped (CPBA 10853 ) from localit 10
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1984).

Genus ENOPLOCLYTIA M'Coy, 1849
Type species . Astacu s leac hi Mante ll, 18 2, by origin al designatio
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EXPLANATION OF PLATE 55
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Patagonia (text-figs. 21 and 22).

Enoploclytia sp.

Plate 55, fig. 4
Material and locality . On e externa l mould o f a lef t cheliped (CPBA 10852 ) from locality 15

Description . A n externa l mould o f a smal l lef t cheliped is preserved . Th e carpu s i s incomplete , subtriangular
with surface ornamented with small scattered tubercles. Length of palmar portion of propodus about one and

teao nq diusn anraetrree  rmn toaimrt gepisnre i.s tDse rwvaceitddyt.lh uT, soh raenyn dama preeo nolltraenxtai omsnle enandst eeinrd,   tlwhoeint ghcea srr mptuhasall,n  a tu pdbaelemrpcrlaeerss sp,i ooinnr tnireuornn s mo affr ropgmrino psth ooedf u bbsao,s teah lo thfreo dguaugclahtyr tllyhues  tiopr aodrtaihslelteadll,
insertion of the dactylus bounded by a rounded collar.

sf5I4aaRrl )n6leteoi.nmnhd -m 5tdoeap2 urertk;rrpgho  rsehWfe.p  i otn?i oTgt de toeihhausderessr s l  l y galto(h1Mre nA9gnae3gapnur n0ats .t,. it  hnEeapAednl.nl      sPoc8olp1a5hef8e l,ntAo la3pdci3gnipeloy.,t  eratp2 dnifri .a4c iani ,n 1ltigfll2 ueciesa2gasrp sct., r se h4afhsicit;h oig(e mo.pwMd wie 1s.an b, nn2 a,y F 5tnb aer,T l ysiotlf  asvwt)iygh,ce e.lhet or l 1yalr sp;a lap (nleMes1  d rcs9 seeipt7Ksmrre9etoecai,mnni nfepg kb s.ae1al  al93r oln f451ot cu,18wt epbh,8   peie7wi.  .tr,g  sc5ip t1lei,he6 n.nf  si2c2tu gh,los. 7ue, pn, ds  i hiP).pta  oiah1ans.tes ,  a   9tifgsh?n,iu Eg oifrnEsinfn.gnnaio .aceo1 pnerp-9l 8  ol;ao; oscn ctpfle dylteyecx tcaitxtamii-tram-f po fisgeuipragsnses...,



Occurrence . Th e specime n wa s foun d i n th e lowe r expose d sectio n of th e Ri o Maye r Formation , associate d wit
ammonites of late early Aptian age (Aguirre Urreta 1985a; Riccardi et al. 1987).

Family NEPHROPIDAE Dana, 1852
Subfamily HOMARINAE Huxley, 1879

Genus HOPLOPARIA M'Coy, 1849

Type species . Astacu s longiman us Sower y, 18 26, by designati on of Rathb un (1926

Diagnosis. Homarid with long, thin, smooth or denticulate rostrum; cervical groove developed
above and below gastroorbital groove; postcervical groove very distinct, connecting with the
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wTEitXhT -tFhIGe m. t1h1aoi.nr aS mkx eo(trmcphohf dioilgfoiuegdriec fo arofl  amfe ag teBunraeelsrla  1ol9ifz6 etd0h)e n.  ecpephhroapliod-
lcoernvgi,c salt rognrogo,v aen dth groeunegrha llsye mheicteirrcouclahre loarucs;  (bsrlaignhcthlyio mcaorddiifaiecd g frrooomv eG vlaaerisasbnleyr  d1e9v6e9l)o. ped; chelipeds,

cCwSGwsdoyedoln~manmS  eotopisHnmatysw oeorneemdnmne  hdoratV as ub (1 irHtasluh9ne, ole s3  P wap0Sve d)lf taor aodapsislnie Msniaidlirdgelnie   nciiratattmt hhit y(ien1easa".d9 t ( t a r3 e1 rPot6Cih9ise6n4aaltrs)l e1rt  tuwe) an aHmlweecseiolxoe,eltm tr h-oe wcpn uoar(heds1lnri iseu8vacsed8nsihidr n 6vd egw)twe hr e edaieanads s s drrpl  afdiyieontecn c sratoTgsiioettvieee ls  rb edo sdt eiseofat rp  fhrratieh n ayac jutte Hiteg m hndtleoheai neot meniutTre nsa soer s  r nrwytuogthlsyinifeaeo  tn r hadnyHu niy asfo fdfm terw^poo r lemood otnrfheZpc l cdHeaeai-  d rewoCSiebaaimdrrde elt yteahtZw a trehdTcue aieeesstrrnto.to  truHBsiiabtsltho errupesuuytypmlri,loo el ew pnanwae^w,h  riesabaicr nauheocsd    ft

2 and 13

nmtmoiis Hov loparia with very well developed cephalica bgdr0omovineas,l  Piknculruad Wingth  atW w tiUthb etruCbkeSrculnaCt ed
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pino ianntt. erior part, located on boundary between tergum and pleuron, and the other on the ventral

(HCoPloBtAyp 1e.4 5A6 4s)p, efrcoimme nlo wcailthit yw e2l0l  (pAre.s eRrivcecda rcdeip, hHa.l oKthlionrgaexr,  aanbdd oBm. eAng aunirdre t aUilr fraenta,  acnodll .)f.r agmentary pereiopods
Etymology. Named after Hugo Arbe who collected the firs specimens of this species

cMt(fcoMrohaela gcLllte.mi)ePpp, eer hiand2aan tll1afd o5rr ayoth7nam o 7dcr-s  pal2thoe1hceelec5ciisa 8mptl aye1ietnd,pi ndeesC  s P( l.(aM oMBbTcdLaALholP Peim t 1 yh21e4.o6n 511sl56o0 99tw2y-2)1pi, th (4eC5H  at7aP.n 3BiAdl)A ,r f mab 1ne9o 1 r4( cMaeo5b 8ltLdlh3.o)-Pa 1mcn 42o e15trnh85rei47srs)3 typ -( o(2MApn1i.5Lde 7ciRPn6 egic,2s  cC 1tcaoPo5r dBm8a2iA ,p- fr2 rHia11sg.4i5 nmK59g61el 5,ien n-iCt1gga4ehPrr5tyB 6  sAa8apn)be d,d c1 teio4mnBm5 .e7ec An4nes-pg  1whuc4aio5irlrtor8hree2 th s)popU, arorrtnahtr cderoeetisafen



2trpDoea- 1egr0pstico o)n orsti tflpe aarttphirieoeogr erin,nb e.  rg5anM 5dn-e)bc6d.oh 5tiiMohu % smaxt  eaotinmgotfi et utleroam.i rtoag rlehl ey sci iegazphenhtd dai,ls  oc npteepohoahstrraaleylrcoi iotachtr ol ltyerh,ane xg r motshsui dtbrmdculeymeal i sonufnd rroceietdc p ahwall aeotllnool  gtsph umorberoisadevx-rad;v loge (drLrse aa/ilWtn el si nta= enw  y2(i fd1rs4othpm- e2oc -ni3bm 6amse, einL d.o /-HfpA or nos=ttsee tr1rruii-oo8mrr0
PdbctureurbProoeAvapetourndi ncsabt,etugce nrle rdaiacaorvnot nnnreidd canc rera bee lrgrec iowdticogwiogn rn,moge  p q oeriexvnoxuctegt mie et aenn(isdnnch dsde)aimi nn nlvlgotgoee  ro wdvya ^teohen ;n rwwd ,  twter nobalgi wlltol mrhyrdaadr e negeedtfuorstrinail   odnenmpusgdoaeer ,rlrs. ea gdvsale Belelo e enerlipn tnnarn t adodtaclo lo nhoyp drfit soo h usccaebmeta c rraoverv.d rnaiAeicvtdaraeiy,cc ln p   anogawlbgri aoreglrr io lorologqvo fruvoe doreev eiole( dyvevg.( e -eaeele )osx( pj tb;eewe x)ndc;etd e eahrink'vnead,igp dcs a dabdtoluio oncrcgw  dtrtgooenhrrroweoe v oddaetvr e odewsrd  tse(oiaabslrlnls'j   d adsr leudlevfryegofeae irolcpowbne pya a e rundxdapd,.,
adngorneodarsro labvyle  x,tp-c oal, o mrtcth iadoterdfe delteh  af roerofe b  mtrshma etnh arcelhel  gaigoinrosatntene;rgiu oialtr eep s,om,  wsmtahrogoirrbcihneit   aupisrlp  ose tmvpoien inncelee ywrn vcte iolcolva vdel eergrver deoxl o obavynpede  sd( mws eaae.nl  lTdte h axtnhetd-rsfee ige rgo.  lruaa1nrn2gdu)ee.l  edIsnps  p itnaihertsees  .  adarloseroas  andloe tltoiimc tehiateebd lae nb toyen ne nt-haerej
y TthEoXrTa-xF IGo.f  1H2.o Dpceliopahgpraalarimica mg raaotriocbv eesis k,se ptx.c  h0n- 6oo7vf..   thsheo wceipnhga loth-
b(syee En yPaerlsrao tawere  5r p6idr,e gfseieg.r v.B 3ea)d.s a inl a twrtioc usplaetciiomn eonfs a (snetee nPnlaaete a 5n6d, f pigart.2 s,  oafr rtohiwrde dm)a; xthileli poerbdi tasl saor ep sremsearllv, ewde ilnl  dseofminee ds,p ebcoiumndeneds
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Remarks. After examining more than sixty species of Hoploparia, only five show a similar pattern
of grooves in the cephalothorax to H. arbei sp. nov. Iwill only compare the new species with them
and with those Cretaceous species known from nearby.

H. longimana (Sowerby) can be distinguished from H. arbei sp. nov. by its comparatively larger
chelipeds, smooth cephalothorax, especially on anterior part, and absence of branchiocardiac
groove and ridge (Sowerby 1826, p. 493, pi. 18 ;Woods 1931, p. 90, pi. 25, fig. 5, pi. 26, figs. 2-4).

H. bearpawensis Feldmann can be separated from H. arbei sp. nov. by the prominent spinose keel
on mid-line, the single spine ending the ridge posterior to c, the abdominal terga with coarsely
reticulate, raised, triangular area on the posterior edge of the tergum and triangular pleura
(Feldmann et al. 1977, p. 1176, pi. 3, figs. 1-6).

H. pusilla Secretan can be distinguished from H. arbei sp. nov. by its subquadrate cephalothorax,
smooth anterior region, nearly straight postcervical groove, absence of branchiocardiac groove and
different shape of abdominal pleura (Secretan 1964, p. 109, pi. 10, figs. 3-A).

H. pelseneeri van Straelen differs from H. arbei sp. nov. by the absence of ridge posterior to c,
nearly smooth carapace and poorly developed post-orbital spine (van Straelen 1936a, p. 18, pi. 3,
figs. 2-3).

At first sight the species that most resembles H. arbei sp. nov. is H. biserialis Fritsch from the
Turonian of Bohemia (see Fritsch and Kafka 1887, p. 35-36, pi. 3, fig. 5, pi. 5, figs. 1-3,
text-fig. 56). However, Mertin (1941) considered that the isolated chelipeds probably belong to
H. longimana, while the rest of the material should be included in the genus Oncopareia Bosquet.
H. stokesi (Weller) also presents a similar pattern of cephalic grooves but it is a strongly spinose

species, with the abdomen ornamented with well developed tubercles on terga and pleura. Chelipeds
of this species are also strongly ornamented and show articular processes between the propodus and
dactylus (Ball 1960, p. 10, pi. 1, fig. 4a; text-fig. 2; del Valle and Rinaldi 1975, p. 4, figs. 2-9, also



see below and pi. 58, figs. 3, 5-7).
H. arbei sp. nov. can be separated from the incompletely known H. antarctica by the absence of

a rim in the abdominal pleura and the presence of a tubercle at the end of each one.

Occurrence . Th e specie s occur s i n th e Puest E l Alam o Formatio o f Souther n Patagoni associate wit
ammonoids indicating the Turonian-Coniacian boundary.
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Hoploparia longimana (Sowerby, 1826)

Plate 57, figs. 1-3

1826 Astacus longimanus Sowerby, p. 493, pi. 18.
1854 Hoploparia saxbyi McCoy, p. 116, pi. 4, fig. 1.
1863 Hoploparia longimana (Sowerby) ; Bell, p. 26, pi. 6, figs. 1-3.
1863 Hoploparia punctulata Bell, p. 27, pi. 5, figs. 11-13.
1863 Hoploparia granulosa Bell, p. 27, pi. 7, figs. 1-2.
1863 Hoploparia sulcirostris Bell, p. 25, pi. 5, figs. 8-10.
1931 Hoploparia longimana (Sowerby) ;Woods, p. 90, pi. 25, fig. 5, pi. 26, figs. 2-4.
1983 Hoploparia longimana (Sowerby) ; Aguirre Urreta, p. 308, pi. 1, figs, a, b, d, text-fig. 3.
1983 Enoploclytia sp. Aguirre Urreta, p. 307, pi. 1, fig. c.
19856 Hoploparia longimana (Sowerby) ;Aguirre Urreta, pi. 2, igs E-F

19856 Enoploclytia sp. Aguirre Urreta, pi. 2, fig. K.

Material and localities. One abdomen (CPBA 11136), one right (CPBA 11135), and part of a left cheliped (CPBA
11134) from locality 13.

Description. Second to sixth abdominal segments preserved, the first incomplete and the tail fan missing.
Specimen of medium size (50 mm), transverse section convex. Every tergum shows an anterior transverse
groove which curves to the postero-ventral border and becomes feeble on pleuron. Anterior margin of each
segment partially covered by the posterior border of the subsequent one, forming the articulations. Every
segment presents a transverse posterior furrow, less marked than the anterior. This posterior furrow curves

forwards and downwards upon reaching the pleuron.
Pleuron of second segment round, partially covering third pleuron. Pleura 3 to 5, subtriangular, with

posterior border rounded, ending acutely in a small spine directed backwards. Sixth segment trapezoidal, a

curved furrow runs parallel to the ventral margin. Coxa and basis of left uropod partially preserved. Although
the specimen is slightly eroded, the ornamentation seems to be weak, and shows small pits, scattered on the
terga and more densely spaced on pleura.

Two partially preserved chelipeds available, the right one shows the distal part of propodus and fingers, the
left one only fingers. The palmar part of the right propodus has a planar upper surface and convex lower
surface. External margin bounded by a furrow which extends onto fixed finger, internal border with a line of
coarse spines. Surface covered with very few tubercles of irregular size. Fingers 55 mm long. Dactylus straight,
distal end curves inward facing the end of pollex, which is gently curved. Fingers ornamented with small, evenly
spaced granules; opposite margins with few rounded teeth of variable size. Fingers of left cheliped 50 mm long.
Pollex straight, tapering distally, with oval cross section, tip bending inwards, dactylus curved to pollex,
opposite borders with fine, small and numerous teeth. Surface nearly smooth, with scattered small tubercles ;
spines are preserved on outer margin of dactylus.

Remarks. The Patagonian material compares well with that described and illustrated by Woods
(1931, p. 90, pi. 25, fig. 5; pi. 26, figs. 2-4). The original diagnosis of the species mostly refers to
chelipeds (Sowerby 1826, p. 493, pi. 18), which are very similar to those described here. The original
drawings show, however, slight differences such as the more regular disposition of the teeth in the
opposite margins of the fingers of right chelae (see Hoploparia sp. A below), and the presence of a

EXPLANATION OF PLATE 56

Hoploparia arbei sp. nov. 1, lateral view of holotype CPBA 14564 showing cephalot horax, abdomen, part of
the tail fan and broken pereiopods. 2, lateral view of MLP 21573 showing cephalothorax and abdomen, the
right eye is arrowed. 3, lateral view of CPBA 14569 showing cephalothorax, basal segments of antenna and
part of left merus and carpus. 4, lateral view of MLP 16102 showing a fragmentary abdomen with part of
cheliped. 5, lateral view of CPBA 14565 with very well preserved cephalothorax, part of abdomen and right
merus. 6a-b, outer and lateral views of CPBA 14583 showing carina and part of fixed finger. 7, lateral view
of MLP 21582 showing abdomen, tail fan and broken pereiopod locality 20. All figures x 1. Figure 3 lit from
bottom right.
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imllaursktreadt erdim b yin W thoe opdlse u(1ro9n3 1o)f,  swehcoon adl saob dsotamteidn atlh saetg tmhee ntty. pTeh cisa nfenaottu rbee  isf onuontd p. resent in the material
Hthe.I g  ralaagtnree uelAo lwsabi iatBhn e lWol fso poApd.us a sst(r 1jau9ln3ia1i,o)  rd isinfy fcneoorsnn ysfirmdoesm roi nfHg H ..H  llo.o nsngagiximmbayainn aaM  (('SSCooowwyee, rrbbHyy.) ) .p Hiun.n  hcmtauevlsaientmagb,  raiH a.d  Eesntushleeclriyrido gspteru,in sf cratoanmtde
aapsbeib.pd dkaoo rmma1t1eeennd,    fiaagbnn. ydd3   t)hf.h eiersa tr dt-cisffhheearlipepenedt d scs eo(ncWofinogduo rdaasbt dio1on9m 57ion,f a plg . pro1leo7uv1re, ospn i a. wn6di,t h f tihwgesi .d re1e lo-a4ut;it veteer  xpritr-mfoip.g o.B ro7tit;oh n Hssip lelo cfei et sc aaalr.ra ep1 aa9cl6se8o,,

CaapfapingrnrbheodtdHsHeesp .o .lre.i2oo  imprsvod-luote9eteourennd ,sdksg  tr rea   ioaaasomrlsiinnrb fmoadds n( an tv oWhsemda(iem earWseesl ec(ne lSbntsiely tposrgecee)wlk ldurc ooeosef irnwfoe wo rbss(t vhmBy  aeitae ,n)a1h9   rltd dUlel0 ha  iwpec7pa1fefk ,l9p leslla 6apleroots0 .tre e df  ,    1seCp4foCtr0vrr.,ro8r  oeenefm1,ntlia oatg0g pmaps,c ilcHe.p.yeee  d. 3iono3  o.,u, tua  1rtasns5nf uti, i- tgaofaboo7i.mfrefn)  g c5r..S,Ae tc  ,i4 nolancseatunaetes;ta ed dh rWt   aeecaanxartlbisnindlts-cco d eaf Pki an gbesalic.elnsht  e las2oot ag,hwo  w; oefksd  t n nreaatipohornal lnte,Vdewi  gcu ipanlnuPryola  llI wao .ess  rnetpa5e elnian7pyrnkdid,r oo  oif fndrrscRiog egeet misv srsn.siaep  naenAleost lsdhca pavii-brce meebeus1er)et,ts9. w e newp7  te5 aiesft,orpunh tpfiir   anrt.tteo lhhh4lsweeye,.
pHrcp(oSrlee.opueH ushinwn.read retoelcveirnbreodcm lyd w glte.)iuh  rdgoTibinincoheaov her nSc et ihalsse lee p(csa sovre eecn (atvsdiSneae  hsnenotcSh  dlwyiretseir s  fkartf apaeeenurnl loasnw,et  nwc1eif)vtrln,lao9e  6 mt mafe4sr  inoa,z Ho rmepArk ..n  o e9lclafobd e8n timpoh,a ghunepeiia  mnt.pels toraarp6 to,tnerhp iaiofcomiio nergidnas, .  u c ao1iseftnf;ssr   dow  pts amhimthn.ehi  8 daceMal  h, llaef bopaiidrgsnd p sosgsaie.hm, gzn 2oenade-,rasan 3ttrc,g,hr;  ae oeorpts vhwd, i .eaai  l fdfl9 ofdwii,efrn irffifseeeitftghern , sps rat i.e rn nnfco5dtrtop-e o n1onmrsf0ndohi ;agu a alHusp pbar,ie. d a. nw toodl1ioi mo0ftn enh,e gsx  fndeiitomsgceef or n.aa ntns1nhrae)deae.l,
mo36a, fnoa  Hdtfrihr g p.g4e .in  ls edc1rsuoou 1urrlwap;s npa.tia dtiAlh  e.S p dn9eas o,trc rsttrfoh peioeigntnasfrge .tl nds hy,  1ie o^ifdf s1nte ee,e  vratres1ghenilea2col ;e yai p np sesodt ieec.w  prcea1snulpr0lar,,ialsa n tf sieebi gdnstoh   srt(f.edhSr  2eoeteu ,rm cp br5or ee-oHfr9t apct.)hn lo.e l deos 1un Mp9sgr6,ia m4ewd,saa hepngni.ca ath  1s(i cSn0ias 2otn ,lwh  oepsne iprag.ben , cy4tni),e ea rifsriin gor( otsrSh. w ebe6c,o  s-raue1tnrnt0aodd;n n a ogpr1r iyn.9o  6ar9b4mn,e at,f ewpminge.te. ee 11nnd01t  a5t)w.te,  irpiogtihna.
Occurrence . H . longima na (Sowerb y) is know n fro m t he Apti an to Low er Cenomani an of Engla nd (Woo
1931). Van Straelen (19366) referred material to this species from several localities in France, but as no
illustrations were given, the assignment cannot be confirmed. The species also occurs in the Rio Mayer
Formation of Patagonia associated with ammonoids of the late Barremian.

EXPLANATION OF PLATE 57

Figs. 1-3. Hoploparia longiman a (Sowerby ). 1, le ft later al vie w of abdome n, CPB A 1113 6. 2- 3, later al view
of left CPBA 11134 and right chelipeds CPBA 11135, locality 13.

Figs. 4-5. Hoploparia antarctic a Wilcken s. 4, holotyp e ML P 421 13 showin g near ly comple te abdome n an d pa

2of4 . the tail fan, locality 23. 5a-b, two lateral views of part of branchiostegite and abdomen CORD-PZ s/n
Figs. 6-7. Hoploparia sp . A . 6 , latera l view o f fragmentary chela e CPBA 10858a , locality 18 . 7 , latera l view o

right manus CPBA 10857, locality 17.
Figs. 8-10. Hoploparia sp . B . 8a-b , latera l and uppe r view s o f lef t cheliped MLP 306a . 9a-b , th sam e view

for specimen MLP 306b, lOa-c, lateral and upper views of right propodus MLP 306c, locality 5. All figure
x l.

PLATE 57
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Hoploparia antarctica Wilckens, 1907

Plate 57, figs .4 and 5
1907 IHoploparia antarctic a Wilcken , 190 7, . 12, p i. 3, fi g. 5
19856 Hoploparia antarctic a Wilcken s; Aguir e Urret a, p i.1, fi g. H ; n n p i.2, fi g.

Material and localities . Th e holotype , a n abdome n wit h partiall y preserved ta l fa n (ML P 4213 , R . Hautha
coll.) from locality 23, and another specimen (CORD-PZ s/n) corresponding to the abdomen and posterior
part of cephalothorax from locality 24 (M. Hiinicken coll.).

Description . Posterio r portion o f branchiostegit preserved , showin th e end o f a ridg e tha t extend s upward
on each flank n early parallel to the dorsal line that accompanies the branchiocardiac groove. Due to this ridge,
the cross-section of the cephalothorax at this point is subpolygonal. Ornamentation is almost absent, only small
granules and pits are present. A strong and well marked marginal groove and rim are present, at least postero-
dorsally.

The abdomen seems to be generally smooth, the only ornamentation consisting of very small, rounded, blunt
tubercles and tiny granules scattered on the surface of the terga. Terga of first to fifth somites arcuate, with
an anterior furrow separating the articulating element from the external one. Posteriorly terga bounded by a
less marked furrow.

Pleura smooth; pleuron of first somite not preserved, that of second large, heart-shaped, ending with a spine
on the postero-ventral corner. Pleura of third to fifth somites subtriangular, ending in a small spine directed
backwards. Surface of each pleuron has an extension of the anterior groove of the terga that curves downwards
and backwards. This groove meets another one that bounds the posterior margin. Thus, the pleuron shows an
inner central part bounded by a broad outer rim (plate 57, figs .5 a-b). Sixth somite subtrapezoidal, the tergum
is separated from the pleuron by a shallow and broad groove. Pleuron small, smooth, triangular.

Right uropod incomplete, coxa and basis fused, endopod with well developed medial ridge, exopod not
preserved. Telson incomplete, subquadrate, with straight lateral margins, posterior margin not preserved.



Remarks. To the author's knowledge the species that most resembles H. antarctica Wilckens is
H. brittonestris (Stenzel) from the Turonian of Texas. This has a ridge adjacent to the
branchiocardiac groove on the postero-dorsal part of the branchiostegite, a marginal groove and
raised rim and the overall shape and ornamentation of the abdomen are similar (Stenzel 1945,
p. 425, pi. 40, figs. 1-7; text-fig. 11). The only apparent differences seem to be the weaker outer rim
present in the pleura of H. brittonestris (Stenzel), the absence of a tubercle in the anterior boundary
between terga and pleura and the overall smaller size.

H. bearpawensis Feldmann (Feldmann et al. 1977, p. 1176, pi. 3, figs. 1-6) has a prominent
spinose keel on midline which is absent in H. antarctica Wilckens and the abdomen of the former
species has a raised, coarsely reticulated triangular area on the terga. All the somites are of similar
size.

The abdomen of H. tennesseensis Rathbun from the late Cretaceous of the United States differs
from that of H. antarctica Wilckens in the rounded outline of the pleura, stronger submarginal
groove and more dense ornamentation (Rathbun 1926a, p. 186, pi. 64, figs. 1-9; pi. 65, figs. 1, 3,
6).

The shape of the segments of the abdomen of H. sculpta Secretan is similar to that of
H. antarctica, but the former has stronger tubercles, especially on the dorsal part of the terga
(Secretan 1964, p. 105, pi. 10, figs. 6-9). In contrast, the ornamentation of H. collignoni (van
Straelen) resembles that of the Patagonian species, but differences are noticeable in the shape and
outline of the pleura, especially that of the second segment (Secretan 1964, p. 98, pi. 9, fig. 10).

H. stokesi (Weller) from the late Senonian of Antarctica differs from H. antarctica in lacking an
outer rim on the pleura and in having scattered big tubercles on the terga (Ball 1960; see also below).

H. mesembria Etheridge from the Late Albian of Australia also shows a feeble carina bounding
the branchiocardiac groove laterally and the abdomen resembles that of H. antarctica Wilckens.
However, the Australian species has a proportionally larger abdomen when compared with the
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cephalothorax, the ornamentation is more dense, the pleura terminate in a stronger spine and the
second segment shows a broader outer rim (Woods 1957, p. 169, pi. 6, figs. 1-4; text-fig. 7).

Occurrence . Th e specie s occur s i n th e Cerr Cazado Formatio (Campanian-Maastrichtian o f Souther
Patagonia.

Hoploparia stokesi (Weller, 1903)

Plate 58, figs 1-7

1903 Glyphea stokes i Welle , p . 418 , p . 1 , fig . 1
1960 Hoploparia stokes i (Weller r) ; Bal , p . 6 , p . 1 , fig . 1- 5 ; p . 3 , fig . 1-2 ; text-fig 2 , 3A
1975 Hoploparia stokes i (Weller); de l Vall e an d Rinald , p . 4, fig s. 2-9
1984 Hoploparia stokes ; Feldmann ,f ig .2 A

Material and localitie s. On e partiall y preserve d cephalothora x wi h bot h cheliped s (CIRGE O 102 0, R . d el Val
and C. Rinaldi coll.), three cephalothoraces (CIRGEO 983-985) ; one left cheliped (CPBA 14120); three
specimens consisting of cephalothoraces, abdomens, tail fans and broken pereiopods (CIRGEO 979-981); one
abdomen and tail fan (CIRGEO 982) and several fragmentary specimens from undetermined localities on

Simeypmreosusior (nV oifce lecoft mcohdeloiproe dM (aCraImRGbiEo)O  Is9l8a6n-d9 8(F7).  Mfroemdi nlao ccaoliltly.) . 3O0n (eF f. rMagemdiennat aarnyd  leRft.  cdheel lVipaeldle  acnodl l.a)n.  external
Description . Sma l t o medium-sized , cephalothorax x subova , tapering g both h anteriorly y and d posteriorly . Rostrum
long, serrated. Anterior region large, about 50 to 65 % of total length of the cephalothorax measured along
mid-dorsal line; greatest width two thirds of the length from base of rostrum ;maximum height is at the middle
of the cephalothorax. Two ridges on the anterior region extending from base of rostrum onto the dorsal surface
are directed backwards and downwards. Post-orbital spines not well preserved in most of available specimens.

A prominent isolated spine occurs near middle of anterior region, above the cervical groove which is well
developed on its lower part only, joining a strongly marked antennar groove (b) which curves upwards and
becomes shallower towards the anterior margin. Hepatic groove (bt) deep, very well defined, joining
postcervical (c) and cervical (e-ex) grooves. Protuberance w well marked, dorsally bounded by antennar groove
and posteriorly by hepatic groove. Postcervical groove broad, deep, crossing dorsal mid-line nearly
perpendicular to it, bending sharply downwards and forwards on the side to meet hepatic groove well down
the flank. A rounded ridge present posterior to post-cervical groove. Branchiocardiac groove indistinct and
gastroorbital hardly visible on most of available specimens. A shallow short groove extends from postcervical
at mid-flank, not reaching the cervical. Marginal groove and rim well developed especially on the postero-
dorsal margin.

Ornamentation consists of spines and granules directed forward, coarse on dorso-anterior surface,
decreasing in size on branchiostegite, but densely and evenly spaced there. This feature can be seen when the
specimens have the cuticle preserved. If not, the ornamentation looks much finer The abdominal segments and
parts of the tail fan are preserved.

The first segment is short, square, with well developed posterior furrow, pleuron not preserved. Second
segment largest, with anterior and posterior transverse grooves, the latter extending on the pleuron. Tergum
shows some big scattered tubercles and a prominent, rounded tubercle divides the tergum and pleuron. Both
bear dense, small, rounded pits. Pleuron large and rounded, ending in a backward directed spine. Terga of third
to fifth abdominal segments are like the former, but smaller. Pleuron with anterior margin rounded, tip with
spine. Sixth segment subquadrate, ornamented as the others. Uropods not well preserved. Telson slightly
longer than wide, with subparallel margins, ornamentation not clearly seen on material, although it looks like
that on the abdominal somites.

Chelipeds long, stout, spinous, heterochelous, much longer than cephalothorax. Merus long, narrow, with
rounded section, ornamented with spines that cover all the surface. Carpus half the length of the merus, also
with circular cross-section, with large and acute spines directed anteriorly. Palmar portion or left cheliped
longer than wide, widening distally; cross-section oval; external surface flat, covered with rounded tubercles ;
inner margin with a carina bounded by a furrow that continues on fixed finger; outer margin with a row of
at least six spines. Internal surface convex, with small tubercles. Articular processes present on the articulation
of propodus and dactylus. Both fingers as long as propodus, of equal size. Dactylus straight, pollex slightly
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incurved, ornamented with evenly spaced, rounded tubercles; opposite margins with very small, irregular teeth.
Right cheliped similar to left, but with longer and more slenderf fingers R est of pereiopods partially preserved,
but very much thinner and more slender than first pair.

Remarks. This species has been previously described by Ball (1960), but the comparisons are not
fully complete. Recently, Feldmann and Tshudy (1987) showed that cuticular ultrastructure may
be used to distinguish molted remains and corpses in nephropids, utilizing a large collection of
H. stokesi (Weller).

H. stokesi (Weller) can be separated from H. longimana (Sowerby) by its coarser ornamentation,
more spinous abdominal pleura, longer chelipeds with smaller and less differentiated teeth on
opposite margins. The Antarctic species can also be differentiated from H. antarctica Wilckens by
its coarser abdominal ornamentation and lack of an outer pleural rim.

H. collignoni (van Straelen) differs from H. stokesi (Weller) in the different pattern of the cephalic
grooves, smooth abdomen with rounded pleura and smaller and less ornamented chelae (Secretan
1964, p. 98, pi. 6, fig. 1;pi. 8, figs. 2-3 ;pi. 9, figs. 5-10; pi. 10, fig. 1). H. intermedia and H. sculpta
Secretan spp. (1964, p. 102, pi. 4, figs. 6-10; pi. 9, fig. 11;p. 105, pi. 4, fig. 11;pi. 9, figs, \-4, 12;
pi. 10, figs. 2, 5-9) have a less ornamented cephalothorax, different pattern of cephalic grooves and
smaller pereiopods.

The cephalic grooves of H. pusilla Secretan, from the Campanian of Madagascar show a general
resemblance to those of H. stokesi (Weller). The two species can be separated by the different shape
of the abdominal pleura, and, according to Secretan (1964, p. 109, pi. 10, figs. 3^4), the
branchiocardiac groove is absent in H. pusilla, while slightly visible in H. stokesi (Weller),
H. mesembria Etheridge is distinguishable by its finer ornamentation, and the different proportions
of cephalothorax, abdomen and first pair of pereiopods (Woods 1957, p. 169, pi. 6, figs. 1^4;
text-fig. 7).

H. bearpawensis Feldmann shows a prominent spinose keel on midline that makes it easily
distinguishable from H. stokesi (Weller) (Feldmann et al. 1977, p. 1176, pi. 3, figs. 1-6).
H. mickelsoni Bishop, from the Lower Campanian of North America can be separated from
H. stokesi by its discontinuous cephalic grooves, anterior cephalic ridges, shape of the second
pleuron and general lack of tubercles (Bishop 1985, p. 609, figs. 3.1, 4-5, table 2).

Occurrence . Th e specie s s know n from severa l localitie s of Campanian-Maastrichtian n ag e of th e easter n basi
of the Antarctic Peninsula.

Hoploparia sp. A

Plate 57, figs. 6 and 7

1981a Palaeastacu s sp , Aguirr e Urret a an Ramos , p . 609 , p . 2 , fig . b-d
19856 Hoploparia sp , Aguirr Urreta , p . 2 ,f ig s. C-D

bM17) ,af trooenrmeia  rillo gahcntadl ci thlyoe lc1iap8el. idt ie(sC. PTBwAo  1le08ft 5(4C) PfrBomA  1lo0c8a5l6it yan 1d6  1a0n8d5 9a)  paanidr  oofn leef tr iagnhdt  crhigehlitp cehde (liCpPedBsA ( C1P0B85A7 )1 f0ro85m8  lao acnadli

EXPLANATION OF PLATE 58
Hoploparia stokes i (Weller . la-c , tw o latera l an d a dorsa l view w o f cephalothorax , CIRGEO 98 . 2 , externa

impression showing cephalothorax and both chelipeds, CIRGEO 1020. 3, lateral view of cephalothorax,
CIRGEO 984. 4, lateral view of CIRGEO 981 showing cephalothorax, abdomen and fragmentary
pereiopods. 5, lateral view of CIRGEO 980 with cephalothorax, first two abdominal segments and
fragmentary pereiopods. 6, impression of left cheliped, CIRGEO 986a. 7, impression of left chelae CIRGEO
987, locality 30. All figures x 1.

PL A T E 58
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A G G U IR R E U R R ET A . Hopfa aparia

A
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tOo cclauter rAenpctiea.n A allg eth.e  available material comes from the upper levels of the Rio Mayer Formation, of upper earl

Hoploparia sp. B
Plate 57, figs 8-10

19856 Hoploparia sp , Aguirr Urreta , p . 2 ,f ig .B



M5, aNteeruiqaule ann dB laosicna.l ities. Three fragmentary first pereiopods (MLP 216 a-b, 306, J. Frengiielli coll.) from locali

Dfouers crroipuntidoend.  Ctuabreprucls essm; ianllt,e rsnuablt mriaanrggiunla shr; oiwnfse rthiorre es irdoew fsla ot fa inrrde gsuulpaerlryio srp caocnevde, xla;r egxetre trunbale rmclaersg;i rne swt iothf  sau rrofawce o
punctate.

Palmar portion of propodus long, narrow (length/width: 2-74) widening distally, with oval cross-section.

btsUuoy pr pfbaaa ecsrfuee . po rraTof rhwpt e ro orropinndo agtmdehu eess n.hi toneIwfndef ersi wroaioirtth  rls  eiesdavisdeet.en  7 Ilo nyntf usleybrpie aopcrrcue nledbcs o ptaorutdfne ec.s rtTi maaehli.esla  oAer  x hsrtiaoezswren .a  ao lrf i bdsomgreda elbrlo  thuuanbsde eardc rl eobsu yne dxaet endna drrisrd ogfwreo  mofur r brcoaaswrien  aoo fn bd oianucfnteydrlieuodsr
onTlyw oon ear ttoicoutlha ro tne etthhe  coapnp boes istee emna orng inth ew ibthas eth oef  pdoalcletyxl,u ws hwichhic his  iasls bor omkiessni,n gsh. owing a depressed section and

aRsesmocairaktse. d Twhiteh  mthae inam pmuorpnoistee  Tohfu rdmesacnriicbeirnags  tshpi.s  ofs pthecei mBeenrr iaiss iaitns- esatrrlayt iVgraalpahnigci npiaons.i tAiosn f, ara sa si tt hies
author knows, this is the oldest record of the genus Hoploparia.

It is described in open nomenclature due to the scarcity of the material. Iconsider it unwise to
erect a new species on this basis. Other more or less well defined Neocomian species are H. aspera

Harbort, H. dentata (Roemer), H. edwardsi Robineau-Desvoidy, H. riddlensis Feldmann and
H. triboleti Borrisjak.

mis aHoyn . lbycoe kllounmnogwb itnaon  aftrho eBm eMu raelnce oni cnfhcrioormmid ptalehete.  eMN ceaaonracypo mvaceireay n a niomfdp  Cemorfaleuycm tnlybo ita k en(vBoewenu nrb leNe nea  o1mc9oe3mm4,ib paen.r   1o3sfp2 e,N cpieie.p s2h o5rof,  pftihigdesa . egA eabn-buu)ts
AGUIRRE URRETA: CRETACEOUS DECAPODS 529

were considered as synonyms of H. edwardsi Robineau-Desvoidy by Woods (1931, p. 87) and van

StrHae. ledenn t(1at9a3 6(6Ro, epm. e4r7)2 a).s  described by Stolley (1924, p. 416, pi. 13,f igs.2 -13; text-fig.) differs from
mH.o rsep .s Bq ubayr et hper poreposednucse.  oTf hbieg c shpeinliepse dosn  boof thH t. haes epxetrear nHala arbnodr ti ntaerren aol nmlya rkgninosw ann df rtohme  reala tsivmealyll
impAesr ffeacrtl ya sp rceasner vbeed  ifnrategrmperentte d( Hfarorbmo rtt h1e9 0o5ri, gpin. a1l 9,d rpaiw. 2in,f gsig, .H5 c. ).e dwardsi Robineau-Desvoidy
(including all the synonyms) seems to be very similar to H. dentata (Roemer) and differs from
H. sp. B in the more square propodus, presence of spines in both margins and absence of a carina
on the external border (Robineau-Desvoidy 1849).

H. riddlensis Feldmann is the best known Neocomian species and its chelipeds are similar to those
of H. sp. B (Feldmann 1974, p. 586, pi. 1, figs. 1-8), but the carpus is longer and ornamented with
a single spine on the outer surface. The propodus is relatively shorter, with spines on the outer
margin, but not in the, inner as preserved in the specimen here described, which also shows a carina
on the external margin.

H. triboleti Borrisjak, from the Neocomian of Crimea (Caucasus), is very close to H. dentata
(Roemer) and can be separated from H. sp. B by its shorter propodus, with flattish sides, external
border with a carina bounded by two grooves and presence of six strong spines on the internal
border (Borrisjak 1904, p. 411 and 420, pi. 13 fig .1 )

The most similar species morphologically, although of different stratigraphic occurrence, seems

o9ton,  lfbyig e s3.H  o1. -rs4 c,4u  l1sp2ptai;n  peSis.e  1cor0en,t  aftnhig esf .ri o2n,tm e5 r-nt9hale;  t mAexlatbr-ifgiaignns  .o af5n 6Md- 5at8hd,ae g5 ra9is-mc3a) .tr h T(aSht eebc sorleiutgnahdnts  d 1itf9hf6ee4r e,a nprct.ie cs1u 0la5ar,te ipo tinh.  e4b ,pe frtiewgs.ee 1ennc1 e;  thopfei .
dactylus and propodus as well as the two tubercular processes over that rim.

Occurrence Th e specimen ar e associate wit th e ammonit Thurmanicer as s p., fro m Berriasian-ea
Valanginian beds of the Mulichinco Formation.

Infraorder PALINURA Latreille, 1803
Superfamily GLYPHEOIDEA Winckler, 1883

Family GLYPHEIDAE Winckler, 1883
Genus GLYPHEA von Meyer, 1835

Type species Palinuru s regleyan us Desmar est 18 22, by origi nal designati

vkoDc1aete9irhare6aygles9rp n) o .aoo sbcmnsleii a asqo.nl ulr Cteegn,arar orimsaoooeprvm naerteceseg etdi mimo sweuansbyi, t c chjoyoe crilgcnivnuraiecdrdn,r a iublacl reagta slrnd,,o  citowhfufvebiioetreh esr dntceseltehge psoipt ore,a t ipn nwoptdssoi tt,pihc ni egttasrae nvsd(titv ecroraaroilono sr artbSn reiutrdxtmat abeel, nlr eagstnniwr oco1nhoo9,i,v o 2fte5ich ra;rps reWtr deepi soeaoeorcrned  tigm so ripoon1oor 9dves2 o e6msst;u u eGdbb eelcsaerhppceeeus lacsalinnateetedse,,r
CIno tmhme eCnrtest.a Gcelyouphse iat  iiss  ma cucomh mlesosn d Jivuerarsses ibcu gt esntiulsl  wknidoewspnr efraodm.  Tmhaen oyt hsepre scuiebsg wenituhs ,a  wSqiduea mdoisstorgiblyupthioena,.
can easily be separated because of its carapace with scale-like sculpture and its restriction to the late

tJlGaouysnlsrpaTTaigegersh  sasnsaesp icenncodhee dy ctohr its honefe1a masrE,9r t ru ar6T9 soerwBo.pp) e.pr see,ccQe lisalau e e(cnbsanG artdytalaln oa tte ibe B htvs(eheee1s  lednl9ss  ,te8gi orr7sceat) fo niin1 tmgush9hhgs6epu to  9aiGwfc)srae.helem yddrepv id ltih wychef eaaarGllo.,lt    mlwptyho pitsGeht hsecly hieGpdarhalvpyeeiecap  iha alinne nacda l t unahpdfderteoe  b srpthr owaaprnptorecei oT hponiraosifra c atsoahtsrifeido ct  inhcag,eec  ep acnhgneearpdrlohao oca:t vohlLoenoiststrh oea(oqgxBr uaeaswelxtlneh  1troil c8yfvh6  to hh3ienes;
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TEXT-FIG. 14. Sketch figure of a generalized glypheid with the main morphological features of the
cephalothorax.

Meyer and Triasiglyphea van Straelen, and the unique living genus Neoglyphea Forest and Saint
Laurent. Litogaster differs from Glyphea in the thin-shelled carapace with parallel postcervical and
branchiocardiac grooves (Glaessner 1969; Schram 1971). Triasiglyphea resembles Litogaster but is
poorly known (van Straelen 1936c). The living genus Neoglyphea differs from Glyphea in its long,
narrow cephalothorax and the reduction of cephalic grooves and anterior keels (Forest and Saint
Laurent 1975 ; 1981).

Cretaceous records of Glyphea are from the early Cretaceous of Antarctica (Taylor 1979),
Australia (Woods 1957; Hill et al. 1968), Canada (Feldmann and McPherson 1980), Great Britain
(Bell 1863 ; Woods 1927), Tanzania (Beurlen 1933) and the late Cretaceous of Central Europe
(Fritsch and Kafka 1887), Great Britain (M'Coy 1854; Woods 1927), North America (Rathbun
1923) and Sweden (Danian?, Schluter 1874; text-figs. 21 and 22).

Glyphea oculata Woods, 1957

Plate 59, figs 1-3 ;text-fig. 15
1957 Glyphea oculat a Wood s, . 16 2, p i.4, fi g. , text-fig . 4
1985A Glyphea oculat a Wood s; Aguirr e Urret , p .1, fig s, A-C , text-fig .

Material and locality A nearly complete specimen (CPBA 13912 A-B), and two external moulds of
cephalothoraces (CPBA 13910-1 1) from locality 17.

Description . Cephalothorax subcylindrical , tapering anteriorly , smal l (length measured from bas e o f rostrum
to posterior end along mid-dorsal line : 32 mm). Maximum height 13 mm, just posterior to the mid point
Rostrum small, upturned at tip. Antennal region bordered posteriorly by cervical groove and ventrally by
antennal groove. Mid-dorsal keel not well defined in available material. Three narrow, nearly parallel keels on
each side, tending to diverge posteriorly ; separated by broad spaces and covered with small and rounded
tubercles. The spaces between the keels are smooth except for some small tubercles placed ventrally to the third
keel. Cervical groove deep, oblique and almost straight. Antennal groove shallower than cervical and directed
upward to meet the anterior margin. Inferior groove visible but not sharply defined, posteriorly bordering
pterigostomial region, ornamented by small, rounded, densely and regularly spaced tubercles. Hepatic region
small and bilobated, dorsally limited by shallow oblique groove. Ventrally hepatic groove deep forming a 'w'.
Entire region less ornamented than the rest of cephalothorax. Cardiac region ornamented with coarse, rounded
tubercles arranged in oblique rows, limited ventrally by the postcervical groove which is not well defined
throughout and diverges from the branchiocardiac at a short distance from the mid-dorsal line; dorsal part
shallow and anterior part deeper and more distinct than dorsal one.

The branchiocardiac (a) starts from dorsal line at half the distance from posterior end to the cervical groove,
near the median line transverse but soon bends forward. Branchiocardiac region gently convex, with numerous
rounded small tubercles, which diminish in size toward ventral margin. Edge of cephalothorax with a marginal
groove and ridge. Abdominal terga rounded, nearly smooth, with two furrows bordering anterior and
posterior margins. Pleural borders rounded, each pleuron with two longitudinal furrows above and with a

marginal rim limited by a groove.
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:trnn eeTtauhca iesbey  selg ostpiorwvCe ece( n1eiG fi9nblc 7y yc9p lah)ehr vieiinemnala c,.l  (ss,us eduaecer heFd   eatnlhsod etmt h saeexpn ceanlccu iuseatisnev d ie an nMt otthe cenPitn h. ageAelr ns aousmnnsg  olT1eor9;t ah8pc0 aha,r yrpaesl.ola em 1lb0 aea) .tr wBrAaee nleplg,na e rbmkaueletle enlltst h  aeios rf rc taahyn apagriancedcamlt  eceor nifast n taido cg fs  sraomo ufao npotd hto hefc



1IlCna,G i osna.en ttoe atcp aierunnliesenaosdeata  lQni  Wtna u niaGngoy llolyetedh  peso1h f  9edhTa8iof7f rla,aeor spetsy ih pp.yf rres6ooo 4mpom,o f f aisG egthad.s nea.   dl1bety 2yxpG- a1Welny 4dps,opr htoieee dcxaTsit ea -(sfsy(ie 1lgoeo9. f 5rT  5Ta7abs)r).y a  talehonherdy  l s1atoh9tmet7er9irte, ,  st aperTxeet,c  -nisfecoisag  bslna.or cu3tkamabs,   laBde ) ep.dl oliTf sf(the1ceer8e r6snv3pci,ece caspil ie b.sg e 1ritso0w o,t efhveiuegns,.
9nilhfe7eke a9ir An.in ogptnr a .tc rga9cr rot,c wittcoievt ixchs etp-  sfedtiphcogeiec.ee  iss3m  eanissi )od a.lt -a lGrsdjo.oog g eirnsser ha,to hltorh wgeeli si nevc meeet.hni psetS rh atTahlrlae oobypntulhagottoe ircrt rh  argeexo sr raeoinsnmoa tvmebmerloee irosnsetr tr   Gaeboilo.go froh ndcttg heuaraeit ane atda naabd  nidn ndoko  etmti hte ceelpsu nr pear varoseeteft d nen trGesana. s  ar og litynfer   aotsGhrntgres.a  iveiogegmcrrhuoistiose a v (tgiTaesrs. ao ,ay Tobllsvohuoeret
o;opGsthitcc. acealaorrvbbthliceoo arr(liTna xsgaury,l olaootrvhri ese1   E(9nEe7that9he,rl erpyri di. dgs1get1r e, a di1tgiefxf9he1tt r-7sfk ,i gepf.er .to 38sm,b, )  t.p hGie..   1do,ec feuipigae.t ar6 ; a innp tie.i tn2s n, safiliz gesg,. r to2ho eav nesd,t  roa3nn; gdW erto hooe drnsle as1ms9 5ed7ne,tv  peol. fo p1t6eh0de,

hedeu cutniioqnu eo f litvhine gg rofoorvme,s  Nanedo gclyepphheaali c inkoeeplins a(tFa oFreosrte satn da nSda inSta iLnta uLreanut re1n9t7, 5w; 1h9ic8h1 ).s hows a great
Occurrenc . G . ocuia a Wood s s know n from th e la e Albia n Tamb o Formatio n o f centr l Queenslan
Australia (Woods 1957) and from Santonian levels of the Mala Amarilla Formation of southern Patagonia,
Argentina.
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Glyphea sp.
Plate 59, fig. 4; text-fig. 16

Material and locality . On e specime n consistin g o f th e righ t sid e o f cephalothora x an d fiv e partiall y preserve
pereiopods (CPBA 14096, A. Guttierrez coll.) from locality 4.

which is very thin and nearly smooth.

GRcpeao. mrmctiaprcearutkarlcaes.s er layTw  hoeierln l  G sthwp.e eiotc hcwium elJleaultn-rad a edsWfesisnioccero didsb pseg,eda ca sisset rhswo aoersleurlb sca ihtsc  aholaa tsrgh aerGcort .o eNvrrseee g.o wlcIeitoy thmaa nlisbaaoon  t( rhDse pesJeeuscmmrieabassrl,se eiisscn t  )Cta nhroeed rt d aCciGsert.eor tiuraboscus ettsiropoauentasc  i aesn(psP deshc uiislechlshiap.  psaIet)s
ocshofon twhfiresm  creeepdlih cbat ylik cteh geelr so,u onavinqedus  ehw lahivsic ithnhg ea s rgpee alscetiressso  oworfeb llitt hdaele  vfaaenmldoip lype,od s Nttch. eairnnov ipincia ntla htgae r oJFuoorvareessss ti cna ensapdre lySc iaeaisnb.t s TeLhnaitus  (rtFeeonnrtd,e eswntc hyaic nihds
afSmignaaGistGrn.e g.r.t 3 rii ornL-e ogr5asa ;ltu renreytrdagee anxtinanott-o a nf( ti,(1 P gD9c.sh7o eti7r5ilnsloA,imc pnp,i ags.dvr) ee 1aernn rs5etto 5) sSr w,en dtprimitaiafhsbmfe e.llri eeest1nn s  a  tfa rsG1 noah.9nmda 2 sd 2p5p G,)p.t. h .ep  esni. n ps1 a . i8niint3nt s e ,ti hsnftsimen g abA.a ril8g rl 9ggg)eserior.n z ooteivv,n eeirr aeawnlal lhts iipscviezhecle iy reau sssn  (wmsW aeollollb  oalaidsq nstu the1eerl9iy 2ro 5ertl ,o apr tiet.vh g5eei7lo y,nv  p,el ian.ra tgnr1a4edlr,
antennar groove nearly coincident with the antero-ventral margin. However, it differs in the poor

EXPLANATION OF PLATE 59



Figc3,se .pl ehf1at -l3lo.at theGorarlaly xpv hiaeenwad   ooacfb udimloamptaree sWns. io2on,o rd oisgf.  hct 1e,l aphlteearflato lt lhvaoiterewarax  lo sfhv CioePwwBi nAogf   1d3Cis9Pp11oBs Asiht ioonw1 3ion9gf1  2ca,e nptshehraoilowicri  npggra orpot avorefst ica, elClpyPh BaplAoret hs1eo3rr9va1ex0d.,
Figlo.c a4l.i tGy l1y7p. hea sp Righ latera view of CPBA 14096 showing cephalothorax and proxima portion of

Fiactpgsheber.rp deeh5eoiam- o8lapobe. otnhdMd, osoem,rM ayloxLien rPcaeaa lln l1ildtsa9y e8 p rga43amr.4pt e. a n8oxf,ts   (l pHaatenearrerdabi loo bpvraoti)esd.wa sl5 ,  aoC,f rl tPacicBteeupArlha aalt1 liv3ooi2tneh1 wo4o .rfo a7 fxp,  ,esl apfrtieeericsroaitm pla oevbdnides ow,w mM iotihfnL  asPppla  esrc1etiig9ma8lmle3yne5 n .cs trs6h ou, aswhlnaeditnd eg rma cclee erpvuphishea awollofo  tothphfoe orrcrearaixuox,sp  hafoenidrdds,
MLP 19836, locality 3. All figures x 1.

jmmMm^m.
PLATE 59





AGUIRRE URRETA, Glyphea, Meyerella
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TEXshTo-FwIGi.n g1 t6h.e D ceiapghraamlicm kaetiecls  saknedt cghr ooovf eGs, lyxp h1e0a.  sp

gsqhruoGiapote.ev  sedh  eintmihnnaifiltena rcgri ooit ronB n egtehrucoralttso ev nao ef  (.a 1GTn9.dh3 s e3cp,  o .a prnn.d a9 ms2ee,e tmnetsxa ttt-iofoi ngrse .aa c3nhd  at tnhhede  m 4d)i dehv-eadlsoo raps mamle olnirntee   o(rofte utxhnt-edf ieggda.  s3ct)er opaohnradbloi attalhslo o rgaar xod oiwvffeiet rhae rnaet

aWthneoGt eorb. daocsc-rv kee1t, a9nac2te5rreaa,  laM p mb. ec6alCr1ogo,w yipn  i,dl. o ia1fwfn6eer,drs f   aikfgbersseo.e l3m n-c c5oGe)v .e.o  srfpe dg.  ainws itirttohso  rterublbaitteiarvlc elgleysr o,l oaavrngete er(n MnaancrtC egroiroyo ro 1vre8eg5 i4no,o npt,  .ck oe1ie1nl8csi ,dc openni tv e1wr4gi tefhni gtt h t2oe-

pwsit.ir Gath1i .g, ths hfipteg .a sa d,nni fAdtfee- rnrCoso- ;t fv terecoxnomtnt-rf viaGeglr .m .g o3eacn)ru. tgl, ianstam ( aWWlloeoroo dadsns  t1ien9r i5iot7sr,   pwree.g 1lilo6-dn2,e  vapeni.ld o4 pi,enf d ih gagv.a4 isn;tg rt eootxhrt-ebf iiatgna. tl 4egn;r nAoaogrv ugeirr, rokeoe vUeelrs r cewotihan icc1ih9d 8ea5nr6et ,
COcricoucrerreantcitee. sT ahnde sinpuemcie s(G oeccrtuhr)s  oifn  ltahtee  uHpapuetre rmiveiamnb-eera rolyf  tBhear rAemgriiaon  Faogrem (aRtiioccna, rdslii g1h9t8ly4 )a. bove the level wit

Type species. Meyeria magna FMam'CGioleyy n 1uM8sE4 C9M,O EbCYyHE IRRorEIiLDgLAiAnEa  lS viadmnes pigSsotnranat,ei ol1en9.n 8, 51 925
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Meyerella rapax (Harbort, 1905)
Plate 59, figs. 5-8 ;text-figs. 18 and 19

1863 Astacodus falcifer (Phillips) Bell p 30 pi 9 , fig . 3 only
1905 Meyeria rapax x Harbort 1905 , p .11 , pi . 1 ,f ig .1 2 ; p i. 2 ,f ig s. 1^ 1, p i.3, fig s .1  a nd 2, pi.11,f i g
1928 Manedy e2r. ia rapax Harbort, Woods, p. 70, pi. 18, figs ?5, 6, ?7, 8.
1932 Meyeria rapax Harbort, Glaessner, p 58.
1976 Mecochiru rapa x (Harbort ) ; Kemper , pi 11 ,f i g
19856 Meyeria rapax Harbort, Aguirre Urreta, pi. 1, figs .D -G

Material and locality . Nin e specimen s (MLP 19834-40 , CPBA 13913-14 ) from localit 3

arstpDmampiouonansbniea sdtretesarutagdrcnrrclourilcleiunmgeoeilrpslle  rv  ae t olits ns.icoor orhoe adSb fcot glnpea h l.rg ao4iordt e,w5ar cniC oep°mvp eeoas er woiirpcsvdob g eeikh-re.etsedltch ayswoeo. lP l  oonrte fHparshtetsorehaierenntlmcpoe   su mralek esaeiertrtntivirdxvehdcoeei-el  s.c n odld Bop ragesl.onmboel  rrea Arsags atortt n(ahincocvloetne hotheerdlj hlvniiv .lny eooin eccwbC  ba,a(laeecliael jr at r)r odrhrgv geioia  arnicglceaoviioma,c eno 'oaw rlgvo s(nr gssaue ' rttw)e ahb,o   s netcpgciohutatu yrahevobtrlh neiteapotenin lhenvpdrdlr.geeca aerell Ili ne ete ictwhpt sgcofale,e,rl ae   lo, nwrbtl mire oeradohvtargrraiaeirendil folepo -cig en(ndwk threbhr oeo,idi)r oeenoa sd,cl  gvwnsaiua esdr lraiphe   ndnailcp(ibiunctidne)eaeot h redcectau  wu.,rk  i l sToisr,oeeebv b ehsnrewulllenesitdye  e qd i l,astl,uee lthr  ll hescivsedyuerlseisdye d  ltsdrft  oee ibafidinopssanrnet earecgdifdwndno hi n c fcivlaod neahert.tgdnwdoni h,A do r teasotrcw rahanrran elklaiu rdt  i dxlphbnek liefe  o osalods ecsrc mnorledot m.feef enTiaraa nlrtivil rnhnheoeealdgeedyxrrt
dstfouaembcrPwereteeraca rprdyslleilgnasy.cog e s dP tiooianrsmes t cciesietarzeliredv o  rriasce npagaindlin,od  new d sveiw.e tnhSsinct tithrtahay nlse nm  tbimonawoglirlda ,de-r edsldrepo  carwpstrroisaotseln ht,  cl imenrmoreaivu.cr inrcgodiaglen daralg  prtfouhuobsr vero(ertwce.l xe,Bt s-e;rlf aisgnc.sac  hp1rdr9iooi)acm coa firrn cdeegianariotca p ntr oaewcwgeiai otrshndh  sosw wtari ontdhntee grtsa imoiulrepad plpl e,a srdrt trte.uun cbsteeur rceal enosdf,
vgotatrorrerie noFanmnoa istrrvmegusareutlbes utl nsfs raait tivrrnea.oandd ePfig    aglefbibhuerryledtssas  i storao ,mmnmp pedraaoio rdlnrlsekua suinlote  dbupdpvbs aeoerpeegdtdrro,misc atsil tcltdheeleanyesurl.t   isoe spo Trne rtcea o hrsoodee etnno  rhrwdepvser seieih;as drosl b   letpourehretso evmhgsu ea liidaptoail,rr oalngyg.ntr iaea n sAislh llat eio ,nsf tlawwdr  adnt ioinse tnmhi sntgzv ht eiite.ebsch rsiauesrisln  eaara getnlf .esu tapderrTer.rto oceicPwtr-iuglvv elaaeesu n teramitpaorr acaanurtlr.ah g abStriteeoneoserms,  d . wtteeeSori ru tgf fhrrraiaofv ag wuefcmr neeodd lemelne-ncdedt raespe v aralmleesnyuilda nosyr pgatm he. c ieodoTn o r pharstoheeinzs s,te plteoa eroarntintnoloeydd-rr
R2,e mfiagrsk.s 1.  aThnde  s2p, ecpiim. 3en, sf isgtus.d i1e da nadg r2e;e  cplio.s e1l1y , wfiigth.  1th2e)  ionr igsiiznea,l sc oonff iHgaurrbatoiortn  (1o9f0 g5r, opoi.v e1s, ,f isgh. a1p2e;  poi.f
ctheepIn hN atlehooet chAoomursaiatxrn aa l onhfd e mSoorisunptahhm eAreenf,rt .i ocna.l yT ohnise  ssppeecciieess  colfo sMeleyy erreeslelma bilse ks nMow. nr:a pMa.x  sicnh wrealraztii v(eK iptrcohpino)r tiforonms,
coerpnahmaloentht,o rpaaxt tmeronr eo fco tmhpe regsrsoeodv, easn dan idt  psrterasetingtrsa pa hwice lll emvaelr,k ebdu ts iMgm. oisdcahlw garrozio vies  csomnanlelecrt,i nwg icth w tihthe
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TthEoXrTac-xFh IaGora. f c1tM8er.ei syDteiciar egdlrilaaspm ormasipattiaoicxn   (sHokf eagtrcbrhoo ortov)f e ssth,h oex w c1ie-np0g.h  atloh-e



MMriltnahee .clia dkt htdrsdaee ot dlphrep astoeoxsa  podnl re eim ncn di1aet9terihsg8cve,le i5ein)lrss  u,o  cpp(sKMthrmre i.ost eacnnesbghtno i teMnor li iv fn. 1 oa t9rhtrmnh0ieie8ae  x ,(miai nvcpnefaae.tnn en2r tira 1ioS o2orf t(,rr   Rapatbhnieao.edlt er 8 hndcp,b ,eeo frupisg 1ntoh.9c,a fe 22 lr2o7t1hv),9t  eihc3p aoaa5i.nrlb6  ad9d gx =,or  M omfaMiogs.i  vn..  wme4asml,e  a 4lalgp( asgnla,eena seu5a   iar, (a lnMpa s iicton.'ch  Co e1WMo0r da.y,o  ib,fnor iddaggop1. s ma84 t4x,o1i .9n4 9 )aOaS2,l, i8 t dm;h4t ieebVfpfrr)esig. oa rcaI n tl,1 o  f9asaraleo7nnslm5doyd;
siMWnca TiaIMdtnn hdnegieily sne  1eoigton9rni n8ltaey e1  l1re)oeo.c9st r8thtnria5oen,rnt g afr i  emgt(co.Si oIi chrmndr)o po ogasteforn  aandtp   hmhcaasonet mc diot shpcM levhe ietidsreriltdydyrl u  esfdcrititomofunmfire le ar1 eSr9 noo8tftu 5o t ft,h rhto fheAmia gmtt .  uteoblhrbfei-ecgsr eca)t.lu r eivbssee  tdrho cafli etn ts oh Mefa  sM.s coemeccpaiohacgathneliaodr t uhw(sso iecrteahh x iSpl,e ionmarsesips ss  soFepnoern erss aetbnenydrt
drMiofenrpeogufvpemisoeroel inrooutth mupr wemng  hirKoeitoncyfio h mttv h oomfiesef     ec(vUarFoeniomn rdyrhigpv esilteapaaerrnarsri ign tdaigeocn fa   tidcdNn rh  eevodc soeoPtrt,lnma  hN betHpauroagtinrrl lotii etsneC bi,ois hAnar iamn lnnw eut tm oi(ctF1fhahaot9  eg8strahrm4si,etsaea t lpalr al .,ewn  ar7Citne,t3 dhhsr, i h ipolvsoepiorw..  e nr2Msc e, iHg gm.f iriioegclelhnanse.i,tsb l   1eaiorn-nnaf8f nsdl, Mai tsp at i.i1o r .e9p nc3soh8 e4,ooi ml)frfe.i  n gbtdThsslee.ihes sv e1  ebd  Malareonapu. pdnothrm csa2hoiept,ire nao tdthexc  x aoaiirndtnf- d  f ititttghahhhseceee.
dPs3Ap.-er e 7gOmc)He.tianihm sgettinernon aar  siu Rpar(p euRNpssoucaessortevcundoeir d nasm il  pi1nepdc9 .e,ob4  lcfM5arh)oc.iemr kinT dd shs?hoe  azMfalrheoi.o sdmlT,do  wlthSeyeh o pJimuceu throhaa w nrspAsdaih mcsou  lebnsorteigiuqdcyduas i e eow odfsfe  p Arbteehyrc e rittomh hayeie nsornt  e eaCorcuiaofotj hroPrd on.srr   e Gotgdefur iloalrPeninecn duhgwehe ,aeaa s sni  vocimiuhss iitiaasht   iecnttroertn lue lrtsehMhpcrehee eedtMna eidsd uom aszbneaaydol,l
RsJbistau rudraaIas nltcs aspsoo trnih ecebirs -eee (Bc1aprvreo9rerial4lnrets5gieica,on t snfititiog headnnIes  s.s c  e1ab(oN  ynafs   untpoadlhl en ecocl2  yiom)U1 u, sn9apetin8anlv7etsdee)   . tr o(tsafhVikd acaintarc diagu ts   dihniMsee   adpBucr ceuocorebhtanuaeon blstal Fe yt Aho ernair monaetdbas  s,ta ie itotnmh,n cee)ter coe ooo iiscf,s   hd ciaiisr ua iGrdrare, ee scrnbisamtu lliytlan i a antn  chcsaoepas nlusesliciridaoidm.np earoTesendhsd iseod   af.ta  noMPgd e. . tb  mheoer afa  vglpatenhatraeexy
Liftdroio emnmsete isectS aoaaln  cwehl,a istrehogn feh t ahNcgeee olmtntl leeactite.to irSonina,c  hl Lsoaifutn umcdMobiel.und rs grhha-irLeperaie,px , p Eee(nx Pgc.(e elRapatnra dlwfy,o  sraVo nniatd sla  clntoahgrlelig.n )e israp fnesro,ci zmieEm.  .e Itn Shhst aeocv loeleem aayrl plsiaceoros elthl  a.v BdeN art°ryh r ee9wm 0o0eipl)alp  nww orihTttiuhecn haitl hbtiyeys
Argentinian material.

OGTMeecuacrlmliubcrayhrn ienCync loca(yH e,.F  aoLrMbirmno.c rraotat linp1osan9hx0, i5 riaes; t , G ktEnhlnaoeewg Vslnasann fledarr no (gmW1i9n o3tihoa2)edn ;s-e Ht ah1are9lyu 2C t8Ve)4r  aaiavlnnaidadn ng tp ihnbroeioab uOna nblodclfayo r sMytCe u„(ps Rbhiieancdngcseua nrosd  faci  nSu1dpr9 ae8Gec4tro)oo.e nnn asCuils,a  yWas, sHeesmatpubhtleaarlgiiaev, i zaNonn;o erat nhofde  rt
A G UIR R E U U K R ET A: : C R ET A C E OU US S D EC A PO DS 5 3 7

Me yerella rapax . A . genera view x 50 B . detai of two tubercles a arrowed in A x 120

Infraorder ANOMURA H H . M ilne- Edwards, 1832
Superfamily THALASSINOIDEA Latreille, 183 1

Family CAU UJANASSID DAE Dana, 1 852
Subfamily PROTO CALLIANASSTNAH Beurlen. 1930

Genus PROTOCALUANASSA Beurlen, 1 930

Type species. Caltianas a archi uci A . Mi lne-E dwa d s 18 60 by orig nal designat

Diagnosis. Callianassid with linea thalassinica. first pereiopod chelate, heterochelous, abdomen with
well-developed pleura , uropods without diaeresis (G lacssner 1969).



Comments. The subfamil ly Protocallianassinae is presently represented by the unique extinct gen us
Proiocaliianassa. Proiocaliianassa Beurlen and Callicmassa Leach are not easy to separate when
only the chelae are preserved, as is usually the case. In spite of that, Merlin ( 1941,p. 199) gave some
features as characteristics of the chelae of Protocallianassa which allow separation of the two

agebsneenrca.e  Tofh eayn  ainrde:e n1t)a tniaonrr oinw  tshhea apne teorif otrh ee dpgael mof;  t2h)e  dpiaalgmon; a4l)  ucanripouns  othf inpnroerp otdhuans , aanndd  cuasrupaullsy;  a3s)

isAlsnpotnn reaAgKtcta icnirecagsecrso ct,aira hcpdtrtchhaicn  ielpac g  n lpeadtptrco  oo aeCspBdlo.i.  t edibioni5uku 9nir4sC.rc 7,c akhL)hla t anaiaisrdatn ed n adn5tai C)  sB FrsAeaeatbol.kahb sTlcimmeeahnnaio cfsn ue rosn sisp  ome (ffn o c1orita9teh m 8esl0.aa s tl)C  Cewaprr.eraal yeamlt  sacaee cesxrtmesihtoideeegiun nnocssten-a iodaTsin teeni, tsr  o eotoi nB.nagPear.   ryltolCho  trei.bo s  pooc mafeutrhrlenolueridmavur ain sarga.tyn ehs anseo ua fRs  L twahaistehth e mi bNleCuoe nsruthet lqty(eauR  ccbTeanaot eshuBrebtsdai ua soniirnnyf,
( see below ).

The fact that the pereiopods are heterochelous and that differences are noticeable in males and

hfCoeef mersnepat.r leaecCslie ,r esEtto iuangrc eoebtpohoeute hs(r   Mwgreeientrphtre ierntsah e.e1 nA 9ut4 aswt1uiavo), erlF lsfd rrwaaongifcd meeP e ren(Toxttharoriacybua oslplltciirtvae nes1a ers8revsv7aa3i tsi^aioo;rn ne,1   o8hkf7an 4bso o-w5lteh)nd,    Gfatforrmo etmihaltie  e BseA rrinseit ctanatieirnocen td(i ecWodaf. o  aAo( Tdhsa wuuyganleordd ren  ru11smt89o67bo89ed))r,,
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North America (Pilsbry 1901 ;Rathbun 1926a; 1935; Roberts 1962; Beikirch and Feldmann 1980;
Bishop 1983ft; 1985) and Patagonia (Aguirre Urreta 1983 ; 19856; text-figs. 21-22).

Protocallianassa patagonica Aguirre Urreta, 1983
Plate 60, figs \-4

1983 Protocallianass a patagoni ca n. p. Aguir re Urre a, p. 31 2, i.1,figs.
19856 Protocallianass a patagoni ca Agui re Urre a, pi. 2, f ig.

Material and localitie s. Th e holotyp e (CPB A 111139), thre ee fragmentar y specimen ns (CPB A 1166 7 ,1113 8 ,1167
from locality 14, and two right chelae (CPBA 11668-69) from locality 13.

Description Ischium rectangular twic a long a wide meru smaller square Carpu triangular with
diagonal articulation with palm. Palmar portion of propodus square, flattened, external surface convex, inner
surface flat. Upper margin rounded, lower border sharp, acute. All described limbs evenly ornamented with
very small, obtuse, and rounded tubercles and pits. Only one specimen (CPBA 11667) shows a group of pits
on external surface near the articulation with the dactylus. There are at least 12 small, rounded pits with the
centre elevated like a cudgel. They probably represent the insertion of setae. Fixedf finger w ith triangular cross-
section, cutting edge with sharp tooth and carina, dactylus longer than pollex, with rounded cross-section,
without tooth and/or carina.

Remarks. As the Patagonian material shows all the characteristic features given by Mertin (1941),
it is placed in Protocallianassa and it will only be compared with Lower Cretaceous species of that
genus and Callianassa. P. patagonica differs from P. infracretacea (Tribolet) by the lack of tooth and
carina in the fixed finger of the latter species together with the presence of a line of pits in the inner
border of the palm, which probably represented the insertion of setae (Tribolet 1873^4, p. 352, pi.
12, fig. 1).

In P. neocomiensis (Woodward), the carpus is square and the propodus is rectangular, differing
from P.patagonica which presents a triangular carpus and square propodus. The former species has
a tooth on the cutting edge of the movable finger, and not on the pollex, as in P. patagonica
(Woodward 1868, pi. 2, fig. 5).

C. peruviana Rathbun is a very small species (35 mm length of cephalothorax and abdomen) from
the Albian of Peru. Apart from the notable difference in size, C. peruviana can readily be separated
from P. patagonica by the presence of spinules in the inner margin of the palm, which continue in
the fixed finger, the pimple-like ornament of the outer surface of the palm, and the variable
development of teeth on the cutting edges (Rathbun, in Knechtel et al. 1947, p. 133, pis. 48-50).

P. antarctica (Taylor) is the closest species geographically and stratigraphically. It can be
distinguished from P. patagonica by its long fingers, variable toothing of the fixed finger and
presence of a carina, in both fixed and movable fingers (Taylor 1979, p. 20, pi. 3, figs, e-g; text-fig.
9a-c).

Occurrence . Th e specie s occur s i n th e Ri o Maye r Formation , i n th e Colchidit es assembla ge zo ne of t he la
Barremian (Riccardi 1984, Aguirre Urreta and Klinger 1986).

Subfamily CALLIANASSINAE Dana, 1852
Genus CALLIANASSA Leach, 1814

Type species . Canc er (Astac s) subterran eus Mon agu 1 808 , by orig inal designa

Diagnosis. Callianassid with linea thalassinica, first pereiopod chelate, heterochelous, with
subtriangular carpus, propodus rectangular, fingers short and curved, abdominal pleura
rudimentary. (Slightly modified from Glaessner 1969.)
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Comments. Callianassa is a very common fossil in Cretaceous-Tertiary deposits mostly known from
its first pereiopods. Recent species of the genus are widely studied because of their fossorial mode
of life and their usual association with burrows and systems of tunnels in near-shore environments.

Callianassa is difficult to separate from Protocallianassa (see above and also Bishop 1986, p. 330),
but it is easily distinguished from the other genus of the family, Ctenocheles Kishinouye, which
possesses a very inflated palm and long, slender fingers, with comb-like teeth in the cutting edges
(Secreten 1964; Glaessner 1969).

Callianassa has been recorded from Cretaceous beds of Antarctica (Ball 1960), Brazil (Beurlen
1962), Canada (Feldmann and McPherson 1980), Chile (Forster and Stinnesbeck 1987), Europe
(Mertin 1941), New Zealand (Glaessner 1960), North America (Pilsbry, 1901 ; Rathbun 1926a;
1935 ;Roberts 1962; Beikirch and Feldmann 1980; Bishop 1981), Peru (Knetchel et al. 1947) and
Argentina (Bohm 1911;Damborenea et al. 1979; Aguirre Urreta 1985ft; text-figs. 21-22).

Callianassa meridionalis Ball, 1960

Plate 60, figs. 5-11

1960 Callianass a meridiona lis B ll, p. 1 5; pi. 2, fi gs. 3
19856 Callianass a meridiona is B a ll; Agui re Urre a, pi. 2, f ig.

Material and localitie s. Extern al impression s o f tw o righ t an d on e le ft chela e (CPB A 1410 7) from m locali y 2
(A. Lopez Angrimann coll.); five pairs (CPBA 14098, 14099 A-B, 14100, 14108); three right chelae (CPBA
13915, 14102, 14105) and three left (CPBA 14101, 14103, 14104) from locality 27.

eDneds;c raiprttiicounla. tSiomna lwl, istthro mngalnyu hse stetrraoicghhetl.o uMs acnalulsia nsausbsriedc. tCanagrpuulasr,  trwapitehz opiadraall,l einl cmreaarsginings .i nI wt isdhtohw tso waallrodsm deitsritca
growth ; the manus becomes more square as width increases more rapidly than length. Same growth pattern
in fingers W hen chelae are small the fingers are as long as the palm, but as size increases, the fingers tend to
become relatively shorter.

Inner surface flat or slightly curved on the middle; upper margin acute, narrow, with 14-16 little spines
giving the impression of a serrated border, extending on base of f fixed f inger Lower margin broadly rounded
with a well marked ridge on the proximity of carpus that disappears towards dactylus. Lower margin bounded

bDyaF acit xyroelduwf s  inostfgr 7eonr-8 gsh , tiolnrotyn,, gs retorrua itnghdhaetnd w  ppitoihlts let xori,na n bwgouithtlha r io ncvrnaoelrs  scar-nsoedscs -toisuoetnce;tr ioo snnu,er  fvtiapecr yecs su. rmTvaehldel   ltoatotot etmhr  enseetrtao frni txgheleyd  b cfiaosnnegv eoernx.   caSunutdrtfi anscgme  eowdogtiehth..
scattered pits.

Remarks. C. meridionalis Ball shows an overall resemblance with P. patagonica, but they can be
differentiated by the flattened palm of the former, with acute and serrated outer margins and lower
margins rounded with a ridge (Ball 1960, p. 15, pi. 2, figs. 3-5). The Antarctic species is strongly
heterochelous, but the Patagonian species seems to have chelae of more or less the same size,
although no pairs of claws were found.

C. meridionalis Ball differs from C. burckhardti Bohm in its smaller size, narrow palm, smoother
surface without tubercles, flattened inner and outer surfaces, and triangular fixed finger with small
tooth (Ball 1960; see also below).

dcaisrCtpi.nu gss,u yimtsrmhieaedntgr uifcrlaoa rm  FdeaClc.d tmymleuarsni nda ionadnna dtl oiso Zbthinyle smsbsee,i inssgtue lrcw, aetafer koflmiyx  ehtde htfeei rnogEceohrc ee(lnFoeue sld,o mfw aAitnhnn t alaarnrcgdte i cZaa,in ndsc masenu ibsetqaeusr aildy1r 9a8bt4ee,
p. P4.2 , cfeing.o m2Aa-nDie)n. sis (Milne-Edwards) can be distinguished from the Antarctic species by the
presence of a tooth on the dactylus, and inner and outer margins of palm with denticles throughout
(Milne-Edwards 1860, p. 329, pi. 14, fig. 5-5a).

Wetzel (1930) described material from the Quiriquina Formation, late Cretaceous of southern
Chile, that comprises a carpus with outer margin rounded, serrated and with smooth surface, as well
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as four abdominal segments all of them badly preserved. He assigned them to Callianassa sp. ex aff.
'd'Archiacf. The author had the opportunity to examine very nicely preserved specimens from the
same locality deposited in the Museum of the University of Concepcion, Chile. These forms can be
separated from C. meridionalis by the presence of a serrated keel in the fixed finger, a big tubercle
in the articulation of palm and dactylus, and the serrated outer border of the palm. This material
has recently been assigned to C. saetosa (Forster and Stinnesbeck 1987).

A species described by Glaessner (1960, p. 11, pi. 2, fig. 6) from the Maastrichtian of New
Zealand, as C. waikurana Glaessner, can be differentiated from C. meridionalis by the subquadrate
shape of the palm, strongly convex external surface, and toothless fixed finger.

Occurrence . Th e specie s ha s bee n recorde d i n th e Campania n bed s of th e Sant a Mart a an d Lope z d e Bertodan
formations of eastern Antarctica.

Callianassa burckhardti Bohm, 1911

Plate 60, figs 12-17

1911 Callianass a burckhard ti Bohm m, p. 3 9 1 text-f
19856 Callianass a burckhard ti Bohm m; Aguir re Urret a, i.2, fig s. L-

Material and localities . Th e holotype ,a le t palm (ML P 10744 ) from localit y 6 , tw o lef t an d tw o righ t palm
(CPBA 6435 a-b; 6435 c-d) from the cliffs north of General Roca 6' (P. Etchevehere coll.); seven right (CPBA
6471 a-g) and five left palms (CPBA 6471 h-1), and two carpus (CPBA 6471 m-n) from locality 9 (P.
Etchevehere coll.), two right (CPBA 14121 a-b), two left palms (CPBA 14121 d-e) and one carpus (CPBA
14121 c) from locality 7 (V. Ramos coll.), and eight left (CPBA 14108 a-h) and two right palms (CPBA 14108
i-1) from an unknown locality near to General Roca (locality 6).



Description Medium to large palms of callianassids. Articulation with carpus straight. Carpus large,
subrectangular, with parallel margins. Cross-section oval, with curved outer and inner surface, margins acute.
Small specimens subrectangular, longer than wide (L/W: 1-11-1-37), with parallel margins and oval cross-

section. Large specimens with square palms, with oval but flattened cross-section. External surface rounded,
ornamented with pits evenly spread over whole surface. On the internal moulds these pits appear as granules.
Internal surface flattened, smoother. Inferior margin acute, slightly serrated. Upper margin also sharp, narrow,
with at least 8 small spines visible on well-preserved specimens. Fixed finger short, with triangular cross-
section; two lines of pits bound the cutting edge. Dactylus unknown, but its base is large, oval, elevated, with
a collar rim.

Remarks. C. burckhardti Bohm is characterized by its large square palm, although small specimens
are somewhat subrectangular. The square shape is believed to be the result of allometric growth,
better shown by the pairs of C. meridionalis Ball (see above). Both left and right palms are
indistinctively big or small, so size-related shape differences are unlikely.
C. waikurana Glaessner, from the Maastrichtian of New Zealand differs from C. burckhardti by

EXPLANATION OF PLATE 60

Figs. 1-4. Protocallianass a patagoni ca Agui re Urre a. 1, late al vi w of holotyp e, CPB A A 111 9, local ty
2-3, lateral views of two specimens, CPBA 11668a—1 11669, locality 13. 4, detail of ornament of external
surface, CPBA 11667, locality 14.

Figs. 5-11. Callianass a meridiona lis B ll. 5 6, tw wo late ral vie ws of pa irs of chel ae, CPB A 141 2, 141 04 7, sm
right chelae, CPBA 14105. 8, lateral view of a pair of chelae, CPBA 14101. 9a-b-10, lateral views of pairs
of chelae, CPBA 14099a-b, 13915. 11, lateral view of a pair of chelae, CPBA 14098, locality 27.

Figs. 12-17. Callianass a burckhard ti Boh m. 12a- b, tw o later al view ws of holotyp e, ML P 1074 4, locali ty 6. 1
internal view of left chelae, CPBA 14108f. 14a-c, outer, inferior and internal views of CPBA 14108a. 15a-c,
internal, upper and outer views of CPBA 14108b. 16-17, lateral views of CPBA 14121a-b, locality 7. 18-19,
Ichnogenus Thalassinoide , associate d wit h specimen s illustrate d i n figur s 16-1 7, localit y 7. A ll figur s x
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its smaller size, smooth external surface and carinate lower margin (Glaessner 1960, p. 11, pi. 2,
fig. 6).

The carpus described by Wetzel (1930) as Callianassa sp. ex. aff. 'd'Archiaci' from the late
Cretaceous of Quiriquina, southern Chile, although not illustrated, differs from the carpus of
C. burckhardti by its serrated outer margin, in comparison with the acute, sharp but smooth margin
of the latter species. Material from the same localities, recently assigned to C. saetosa (Forster and
Stinnesbeck 1987, p. 53, pis. 1-2, pi. 3, fig. 6, text-figs. 2-3) can be distinguished from C. burckhardti
by its rectangular propodus, presence of tooth in fixed finger and smaller carpus.

Occurrence C . burckhard ti Boh m h as be n record d fro m bo h Maastrichti n a d Dani n lev ls in t
Neuquen Basin. In one locality (Mina Ranqueles, Ramos 1981), the specimens are associated with trace fossils
here assigned to Thalassinoide s s

Ichnogenus THALASSINOIDES Ehrenberg, 1944

Plate 60, figs. 18 and 19

Material and locality . Severa l fragment s of th e burrow w system m wer e recovere d from th e Roc a Formation , leve
III of locality 7 (V. Ramos coll.).

Description Vertica t subvertica l cylindrica l burrows , transvers to bedding , straigh to slightly sinuous
15-30 mm in diameter. Cross-sections vary from almost circular to oval. Outer surface smooth or covered with

lfiowg.  1m8o)u. nds (plate 60, fig 19). Y-shaped bifurcations are common, swollen at point of branching (plate 60,
In thin sections, the burrow filling consists of foraminifers, mostly agglutinated forms, without planktonic

elements (Malumian, pers. comm. 1986), small gastropods, spines and debris of echinoids, bivalve fragments
and indeterminate shell debris. The clasts are subangular and strongly fragmented, cemented with calcite. In
the thin sections studied, no lining is visible, only a micritic to subsparitic carbonate cement forms an external
coating to the clastic filling The burrows were apparently filled m echanically and the cement was formed later
by partial dissolution of the carbonate material.

Remarks. Unfortunately, as is usually the case, no remains of C. burkhardti Bohm were found inside
the burrow system. Both are associated in the same levels at locality 7 (Ramos 1981).

After reading the extensive bibliography presently available (e.g. Kennedy 1967; Fursich 1973 ;
Frey 1975; Frey et al. 1978; Hantzchel 1975 ; Pemberton et al. 1984, among many others), the
author finally decided to assign these burrows to the ichnogenus Thalassinoides, although the main
problem of placing the trace fossil was that it shows some features of both Thalassinoides and
Ophiomorpha Lundgren, 1981. As far as the author knows, vertical systems are more common in

gOFKruepanrhsdinaiocetmdhioy on(r 1pa(9hl17 a9f3,6o )7r b,mi unpts  t.  thh1aeer3  e2sd )imf kwfnoicoohuwticlhth ynw  , ioanIlfc  llssau eddaphreeaedr r tayebt piontitocgha   ltt vhhoeeefrs  tTieac hmaiaclel haannsndosedigdn eoh niodderieriaasz,.go  nneInostap salei nsc eiyalo elcfmla ys eTenwh,t ahsalel.a nths soiinuntgoehirdm eIs ea dggiraievteee  nwa nibthdy
Comparison with the most common species of that ichnogenus shows differences, mainly in the

predominance in the system described here, of vertical to subvertical elements, in contrast with the
dominance of horizontal tunnels in T. saxonicus (Geinitz), T. suevicus (Rieth), and T. paradoxica
(Woodward).

Occurrence Th trac fossil ar associate wit C . burckhard ti Bohm Baculit s sp , Eubaculit s s
Pterotrigonia windhauseniana (Wilckens), Pacitrigonia patagonica Feruglio, and Gryphaeostrea callophyla
(Ihering). The fossil assemblage indicates a middle Maastrichtian age (Ramos 1981).

PALAEOBIOGEOGRAPHIC COMMENTS

A series of four palaeogeographic reconstructions (text-figs. 20-23) shows the geographical
distribution of the genera studied here from the Jurassic to early Tertiary times. Note that only one
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Base map from Smith and Briden (1977) at 160 m.y B.P (Oxfordian).

of them, Meyerella is exclusively Cretaceous Another (Protocallianass a) is near ly restricte d to th
period. The rest can be separated in two groups: one with a previous history in the Jurassic (Eryma,

PCaalllaieaansatsascau)s.,  Glyphea), and the other with representatives in the Tertiary {Enoploclytia, Hoplopa
In the reconstruction of the Jurassic the world-wide distribution of Eryma, the root stock of

Palaeastacu and Enoploclyti ,is eviden t, whi e n th e Cretaceo s Erym a ten s o dimini h
distribution and dies out by the end of the period. Palaeastacu is geographically restricted in th
Jurassic and becomes more widespread in Cretaceous times. As interpreted here, Enoploclytia ia
genus mostly confined to the Cretaceous, with few representatives in the early Tertiary of North
America.

Hoploparia flourished in the Cretaceou and continued to evolve in the early Tertiary giving
place to Homarus a genus that is presently represented by few species Ithink that the Cretaceous
was a time of competition between nephropids and erymids, bothf filling similar ecologic niches, with
a decline of the erymids which nearly disappeared by the end of the Cretaceous. During the Tertiary
competition with the Brachyura caused the nephropids, in turn, to be reduced (Glaessner 1969).

As happens with Eryma, Glyphea is a very common Jurassic genus (poorly known in South
America except for one record, Damborenea and Mancenido 1987) that declined in the Cretaceous,
a trend which affected the whole family, as the Glypheidae nearly died out in the Eocene and are
presently known by the ' living fossil ' Neoglyphea inopinat
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intMerpeyreerteeldl ah eisr pe,o boortlyh  kPnroowtonca ullpia tnoa nssoaw a anndd  Cisa mllioasnta pssrao baareb lkyn roewstnri icnt eCd rteota tcheeo euasr lryo cCkrse, ttahcee ofuosr.m Aers
mnceoosamdrleyo  podfo ilsliiaftapenp,  esadurirsvintivgrie bdaut  tittooh net . hCer eptraecseenout,s -wTiethr tiaa rlyim bitoeudn decaorylo. gCicaalll inaincahses a(G, alase as srneesru l1t 9o5f7 i)t, sb puat rwticituhl aar

CONCLUDING REMARKS

The main conclusions of this study can be summarized as follows.
Sixteen species of fossil decapod crustaceans have been identified from Cretaceous rocks of

Argentinian basins. They are representative of six families and their age ranges from
Berriasian-early Valanginian to Maastrichtian-Danian (Tertiary).

comThproesee dd iofffe Grelnyt phberiodaade  aasnsdem Mbleacgoecsh icrianda be ef rdoimff etrheen tiNateeudq: ue(an)  Ba asNine;o c(bo)m ai alnat ea slosowceira tCiorne tamcaeionulys
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asSimltormTmaphtooeisgre t t roaaafdn ipbttvhsh eieedcrmesn tidct, aiy aaps losstoro difc b  arfueaonstp isssbroeeienmls   esdbienneleta  cngtmahe pefos or uAodoml rfte  gctredhtu hnesste kt iSneaacoilsaseeutnaotonh cnCseisa rrn.t eree ItdtacH  coiefsegam onwuuiinzossaerp  dtbhhg,ae  isnrvaeieons.n t si w,i npnegr  lotlhh emear soel ti testhth  etaoihtrfe   omfwot hisdasesierl    obglnoeeecnoa tglohrifitai cpet hfhsea.i  ucm naao nsidst
AAGsc(Cotc.iuI rodkMepRynsGea.o), rar wEMilatniOoe n.)dda nH,ng   dieAiiPnmn E..  i t.GecRh ekPnau fetwestinriee.  selr(oaIUrd  neo a( znSm fei(v U(r EevYi.rnnia Ricsdcviieooidebmlr aGtsldieeieet rdnyoid,  t elotAoC osg . Coti RPhoclleoireetcdg  Nrocoefaolab,ir llacfdoe)iLiwor ,oo n(MAinnsadl g.u)Fo  R,sn iHecs)iococ.l.a  cl dleaKIeea rl gdsiwLn)ui ,eaog (Aes uPM lr.dwl  au(LS htsaoaeool)pou,s e o tgVhzd e  e.AnA lRi ekLfrnareogiamc u rtasioPnomlsy l aa,  MatnJpca.r  k)uo(Ps,n UvleooFiunwds.miz evlMked)eid ,ree gssawdpinediie ndaccazt diht,,mo   eM dEe Genv..  s. aQ BP Plaulfuioalveamrnneb droaltoheos,
LSKU(DY..  rnrTTSaeK iscRevhhciiseee.ml hr ri  aaCFeseiituneeltaoly ptnndnch)etsoom ,oed ps(trjM hi o awPeines ud ienN mtls  thamrea (utcooFeKsliomi etrosfRe tn neg nrra.tNoo  caFlafs Sht deot t etraafhFio ustInientlesn e dac prvt UolaGh e  (lnBoPseedtisrtvr'iHgo)amoy egaffiercraesostariinsroiostsp  oyinhtacrc)errhsa  ecsfe Dn e C ofsSsNorrsl i r atMaea cttntairotuhoit.t ti ristfniGesishccslia lelp,saame  asmeG)sp ms cy .sfaoe lno rnTLfuer,n e on raiac g pnn(nnFU rg iodofe ucnv araerLtiisre vdlle.P  o eyicBpan rft rlvsgreAeioate norpyrnligansia  otelrtimegooenfrnodlA itaoci   tngordptuoahiferre se eleptc ap h,duori aoednpMirva edee)tg y.i.dd , rhp E eaRtihtedms..hse  t AetocAm lhrrag ileailtlspumae tfctiit u.rchDee rnx enerrd  d  ecsGRiUca nofe.rsog noFrtresleso ro.ttt  rgharu( siiCecstae) tons,ri rotd anuan nednPsdlydl,.
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