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HARLY TRIASSE. TETRAFEM AND GONDVANALLUND L

Thdhnm-ﬁﬁnmpullhuutmmﬂ[ﬂuﬂhu.d““hh,q.“,.mi“‘
bawever, brings new dimensions into the problem of the past distributssns of lasd lving vertebrates,
And in has mecrdsriated the feevaluation of the evidemce (hat has goan befare, This will be a i e
comsderation in ihe pressnt dscussion.

TRIASSIC TETRAMODS IN ANTARCTICA

[i #0 happess that the [Genl tetrapods found @ Anterciiea are of eardy Trisssic age. And
1has s in many respects fortunate, beoasse e record of Triassic land-bving vertebaates extends through
he other continentsl regeens, and & frequenily abmndantly decumented.  Fermisn amphibisns and
reptiles an Astarclics would be useful, 1o, but perhaps not quite = helplul, brcause of the lacunae
w the Permian ol — @ Seuth Aswrica, for instance.  Land-living ietrapods of luier ages would
ilu-nl.htm'llluthquhmpﬂﬁlﬂLihulhg-wd&hhmpiu{-_Li—ud
lragumnls that preswmahbly were drifting apari, 5o ii is sspecially fortunate that fosils of carly Triassw
l-"-'ﬂ'llllln-dhhl—ﬂﬂu;nnmbnlmwm“-h-leiultph
12 the break-up of ibes greal lapd mses.

The fint inkking of terrestrial vertelaates of significant geological age in Antarctica was ihe
discovery in December, 1967, by Peler Barretl, 8 New Lealand grologist, of & fragment of a labyrin-
thodont smpdibian paw.  This specames was fousd on Uhe slopes of Graphite Prak in the Transantarcise
Moustama, near the Brardmars Glacier, arad about 500 kilometers Trom the South Pole, It was fousd
in sanditnars beloagig 1o 1he Fromoow Formastion, s reck unit of peesumed sarly ape Trmssic.

As s readi of this ducovery, a coneerted cflort was ussertaken, 1 search oul and celleey Triassic
vertchrates in Antarctics. Twe feld tips were made 1o the Transantarctic Mountains, during the
ausiral sumpsers of 1969-1970, and 1070-1970, Numerous bowsil remsins wem collected on both of
thess trips | Gt at Coulsack Blulf, about 50 kilometens west of the immense Deandomore Glacer and
about bwice that distance broms Graphite Peak, apd subsequently st Shacklston Glecier some 250
kilvmetern 1o the sast of Coalsack Blufll, Al of the bomails wore collected i the Fremouw Formatsan,

The Fremouw Formation s one unit ia the Beacon Groap, & ibdek sequence of sediments ran-
Emng in age brom the Devenian 10 ibe Jursssic. These sediments are sssentially horizontal throsgheat
most of their exposures, thay sre intruded by satensive dolerites, snd frequently are capped by hasalis,
Interesiingly, similar relatioenhips occur in tbe Karroo rocks of 3outh Alrea.  The Fremesw Forma-
son, sn ElieFnation of sandsiones, modstones and shales, rutl by dolerites, rests upon the Prrnian
Buchley Formation below, composed of dark shales snd coals with abusdasi local deposits of the
Condwana plant, (leaopieris. Above the Fremouw Fermation are other Trisssic sediments, S
the Falla Formation, and en of that the Prebble Formaten. Above the Beacon seqecncs are
the Ka ick Basalts, of J spe.  The intrusive Ferrar dodlerites alsn are of Jurassic age.  Fossil
w1 in the Fremeuw Formation, and in s wpper portions, st least, the characiomtae soullefs
bemaphere Tramee plast, Microddium.

The vertebantes of the Fremouw Formsatmn, with which this present pager o espeoially concerned,,
are common — one mught say, abendant — and belong 80 3 roasderable seres of geoers and species,
mmﬂpﬁﬁh"-mmhn—lﬂhdﬂﬂ There are small and barpr |sbyrintbetont amghi-
mhﬂﬁ‘ﬁ“w,ﬁmlﬂﬂw.uhﬂmhﬂﬂﬂHMI
hﬂ,mﬂm.mmrﬁ. L :

The reptiles show considerable vanety. Perhaps the most sigmificant ferm s the peass Lystro-
marrus, prongnised ot an early stape i ke et semien of collecung, and found miker abandanily pre
served.  Morrever, i seemns nlmost certaim that st least two speeies, Lystresauras murrayi snd Lapires:
WP cabeatls are in islarciscs, Milnihrhiﬂly-p:iﬂimﬂdh:ynndqul,uﬂiﬂu
therapsid reptiles, showing madsfications for bving in as esvironment of rvers, lakes and Swamgm,
One might compare i in a vagus way with o medern mammalian hippopotames, [ seems abmost
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Al the moment the antasctic fausa does ot serm quale as feh a4 the type Lyntrosaurus fauna,
but ne must remember that explorations in the Lystresaurua Lone of Afnca hase beea carrind on for
B ienfury, whale weak in Antarctics hss occnpicrd twe pecesurly vory short fisld sessssa. Falesatolo-
gwally spraking, the Beassd conteat of the Trmssic in Antarctien hos barely been sampled.

Kereping this im mind, it may he seen that the Lyutrassras fauna appears well pepresenied in
Awisgeiicn, and rssentinlly similar 16 i cxpression in Afrea, This mesns that Africa and Antsre-
tirn were ssflicwrntly close during carly Trissaie time v that 1be same geiern amd probabdy irmpeently
the same spevies rpcmpied both regions (1 means sleo that the ligation between the iwa regions was suffi-
tently broad so that the emtire fxuna wms represented in both regions.  In sber wonds, there was nog
an jsthijwas hink letweea AMrca and Antaretics, becsise such & narmaw consectmon would haye racited
iﬂhﬂm.ﬂhmhlnﬂmmllllll-lﬂ-ﬂliﬁﬁhlhllﬂlhnl-t-lh

LYSTROZBAURLSE IN ASIA

Lysirstaurus asd certain amsoristed repliles have been knows for some time fom the Lower
Trimssic Panchet Formation, as it i exposed an the Raniganj coalfeld in peninsular lndss, ahout Nk
kiksmeters northwest of Calewtta.  The Panchet Formstion conmsts 1o a8 large degree of brown and
red clays und shales, overlying the coal-braring Hanigan] beds.  And albosgh fmads of Lysirmdirus
hive been collected in the Paschel beds lor almoad a ceatury, it has been particalarly awing to the
efforts of Indian peologets snd paleontologints during the past decade or 5o that significant. collections

mﬂhm#m#&ﬂ,lFMHMﬂ
the genus ¢ haimatssaurus. 'III see a reflecimon of the African Lystreanuros fausa in lodhs, ket nog
i thoreughly represeaited ﬁm-m'ﬂ:ﬁitmhmuhwﬂu. Neveribeloss,

s B
the well-aticwted presence of Lysirssaurne in [odia, and its clese affinities to Lystresauras in Africa,
other tetrapods that charactenistically orcur in tbe Lystromnras [aupa, i
i accord with the geolegical evidence, which would include peninsular Tedis s o part of Condwanalasd,
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1. I8 hs bern mainisned thal s vwo gersrs dér sunanyvmam,
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FARLY TRIAKEE TETRAMIDE AND GONDVANALAND ¢ A

THE CYNOGNATHUS FAUNA

Mratsn has been made of the Cymopgnakus Zone in South AMrica, the horigsa that averlies the
Fysiresaurus Lowe, and that comprises the Upper Beaulort beds within the Karros System.  The
name of ths particelar soee, i, of course, basel spos e well-known replile ynogeather, so charsc-
it of thas level of Rasmoo sediments.  Litholopeally, ibe Cynopasths Lo m composed of sand-
stomes, interbedded with ved and maroon-celorrd medstones mnd shales, 1t forms & record of conti-
nemlal sedamentation as da the pocks of the underlying Middie asd Lewer Heaufort beds, snd Likr tha
sediments of rarher age, the Upper Besulort rocks contain an abundant teteapod fauns in which the
Ihﬂpﬂll!liimﬂ_iﬂhl. m“iﬁ.fﬂﬂuhuﬂ“hﬂm bewrver,
that thin was perhaps & mere * spland © egion than sas the cote during Sliddla Heaslort tame ; there
i med the svadance for such widely spresd aquatic or marsh conditions as s offered by ihe remarkalde
shundance of the amphilious Lytrossurus i b Middle Beasfort sediments.

Hlowever ihe o pmagnaibius Lone must repreaent a perisd of conudemble lowland and swamp
mviranment, berause of the prescoee ol a vaned away of labyrnthodons amphibssm, represenied
by at least raght genera, A numBsr of lrge genera are presssl, such ss Capitosaurus, snd Cpclols-
saurus. A dntsctive dicvnodont, Kossemegerio, charscbenzoes the Cypnegnathus fiuns <= the beang
n ratker lurge reptile, standing pethags 1bree [eet or more in beight at the shoulder, asd haviag a some
'ﬁh‘ll'ﬁﬂl'l-*muﬂﬁun-_imlh-:-_l*-llwm_ﬂlldiﬂ--mlh
tiin ks arr guile large.

The bulk ol the ¢ ynognarhus Loae reptilian {auna is composed, howeser, of rarnivesous theeo-
donts, of which abaut thirty geners have been descrited.  Cymognathus isell s an sdvanced mammal-
hiie reptide, rather wolfibe in i adaplations, & comparison that B beightensd by the sdaptatiom
the skull, ineluding a sirongly diflepemtisted dentston marked by pointed incisor teeth, a large manine,
und cusped cheek teeth.  Fuvidesmthy Cymopnathus was capable of ol ling its food inls comparatively small
chunks for quick digestion, s fact that would seem 1o peant to 8 bgh degree of metabolism = perhaps
uen stane degres of endetbermy — in this reptale.  This supposition is sapported by the well-deve-
loped secondary palate and the strong reduction of nbs in the lumbar region, which may b s indi-
cation of & disphrapm, Perhaps Cynognathes wis possessed ol hair. Various stber eyseldonts in
the Cynopsathor fauns, sech s Haura and Dhosdemodin weee almsat aqually sdvanced.  fRadsnoton
had bwwad cheek teeth, so that ane may suppase this replile to have been rather © lear-like ™ in its
ratings habits, enjpoving o catholic dist of meat and vegeiation as well.

Theze are some small procolephonds in the (gnogsarkes fasna, and in sddition seme small
rhvirhoeephalians.  Finally there sre thesndonis, so chararterstic of moat Triassic reptilian asssm-
%;ghhﬂ“qdl_tlmrﬁm%hkﬂuﬂih
siructure and sdaptalsons may well pepresent an evolutionary stage penerally aneestral to the dominant
archsmamrun replile of late Trassic. Jurassic and Cretacecus mpe,

In summsry ikis (suns may be cherscterired = an oversheliningly therssbesl swemblnge,
with Cunognethus typical, scoompanied by the lasge. specalized dicynodont, Kaasesmegeria, by some
mﬂpﬂﬂh'hﬁhmmﬁd“ﬂnhnhtnlhflmﬂ-lﬂimrﬂhhpﬁm-lﬁ
hisns,
Within reeent years an impressive semes of Trossic sediments bas been delincated in South
redl samdwtones of the Porsto Yieps Farmation im the Provinee of Mendosa.  These rocks contsin cvno-
duonts mnd dieynodonts that show eloes simadluniees oo related repides inoibe Cypnopaathus Lone of Mrica.
[The Pwests Yiejo may be shightly later than the Cynegnathes zone | mevertbeless the cosnparnoss
here being made ars valid] Thus, Kansasegeria 5 anmmtakabdy present in South America, and i
sddition & evissient named m.nhhhuthmﬂﬁlhmbmd-mdqmu
Irademodon and Trirachedon of Bouik Afries, As Ponaparic, who described these South American
Hﬂirh-ﬂ="mj_ﬂ-id““-“ﬁﬂlﬂﬂﬂilhqhﬂhnfr—hﬂhlﬁnﬂ
America oF freen oller comtitdnite . and provides mew evidence of some type of vincalum betwesn
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H&RALT TRIASKIC TIETRARGDE AFBE ooy AMALAND I

meyerid, assl the same bolds true for the Chinese and African disdemedontids. 18 should be sdded
that there may be more thas ane honeon represented in Chima, which msy account for © hasmaiosairud
im Lhr assrmblage.

Thete are differtiors, i m e, bel allowing for dovergesi spinions cencesming the Lasonomic
m“ﬁﬂﬁﬁuﬂhﬂ-iuhlﬂﬁﬁﬂ,h-t—niamm;ﬁmmu[ﬂ”
grathus Yove relationibops are present in Ching, as was the case with e Lystrosaerss fanma.  And
s, uace agun African relationshigs sxtend swlwsrdly into other contimental areas that indioste the
formner inclusion of thess regeing i 8 cohemve Gondwanalasd.  Whelher {5ins was 8 part of Coadwsna-
Land in rarly Triassd time s & questoon that has already been discuaed.

COMNCLUSHN

From the forrguing discussion if is plasn that land-livieg amphibians and reptiles of sarly Trassic
age are websly dwstnbuted through those continents which supposally onee formed ke single super-
rontinent ol Gondwanalend.  The distrbution of the Lysromiorss launa, or elements of i1, in South
Adricn, Antarctica, prsinsular India and possshly Austrabia ponts o the pressnce st ose L of & single
teirupod fauna ranging over o wide balatat.  Lgstrwomes and sesssisied replides in Chisa and in
Ineber-Chiinim beand 10 the siipgumition 1hat these rmgams, s, may once have heen o of Gosdwanaland
— a sugpestion that has independently been made cn grolegeal grounds. . e distribution
o Lhe ¢ gnopmethss lsuna, or lelrapeds felated b0 Wune compeming the O yasgnalus fzuna, in Africa,
Sasapil America, penmsular India awd Chins parallals the distribetion of the Lystrossurus fauna.  The
mdum“ﬂﬂ?mh-ﬂlﬂhﬁ:lmm

||-qh|-|-q_1.ljll-n!ﬂp-hl... e s Eis apart 1o cvnlsrnis an we
kewwn them.  [n shoet, the distributions of tetrapods of parly Triassic age are perhaps best explained
hﬁllﬁtﬂ?ﬂﬂ-mm Thumchﬁ-hﬂhutmurw-ﬂ-hlh
pact iwn years by the dncovery of & well-documested Lyatrosssrss fauna in Antsrctics.
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