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R eed ( 1930 , p. 42, figs. 5,5a) desc ribed a Car­
bonife ro us- Per mia n faunul e fro m Tai ó, State of
Santa Catarina, Brazil , t hat included two in ter­
nai molds id entified as B ellero pho n? cf. micr om ­
pluilus (M orris) , 1845. O t he r fau nal clements
wer e 14 sp eci es of pelccypod s a nd 1 of brachio­
pod s , Althou gh in di scu ssion R ced cm p hasize d
the similarity of the T aió fossils to those from
N ew Sou t h Wales, Au stralia, the bellerophon­
tacean is one of but two t axa he tentatively
refcrred to species described originally from
Austr ália. Rocha-Campos recently coll ected
nearl y two d ozen addi ti onal gastro po d s pecimens
whi ch perrnit reconsideration of Reed' s id entifi­
ca t io u.

In 1930, considera bl e uncer tain t y su r ro u nded
b iologi c placement of B ellerophon. microniphalus.
Several a u t hors co nsi dered t he species a cephalo­
pod, thou gh subsequentl y it was pl aced in Wa r­
thia W a a gen, a n assig n rne n t now generall y ac ­
cepted (Teiche r t & Fl etcher, 1943, p. 156-158).
Wurthia microm.phala is widespread in A us tralia
(B ra nso n , 1948, p. 751 ) a nd has been rep orted
fr om the Agglo mera t ic Slate of K ashrnir (Reed,
1932, p. 69 , pl. 12, figs. 12-13 , ?14) . Alt hough
Reed (1932, p. 69) indicated t ha t Kashrnir speci­
m en s were compared with t he t ype of W . mi­
crom pluila (Morris), neither illustrated sp ecimen
sho ws the wide sin us characteristi c of that spe­
cies . The Kashmir spe ci me ns sho uld be critically
reexamined to see if they a re, in fact, consp ecifi c
with FV. micrompliala:

Perrnian gastropods of N ew Sou th W al es have
b een carcfull y studicd by Fl etch er (1958) who
noted that B elleropluni u.ndula tus D ana (1847;
figured, 1849, pl. 10, fi gs, 4a,b), was a junior
su bjcctive synony m of Wal' thia microm phala
(Morris). vVe concur in this o bs ervat ion . D ana' s
spe cimen has ne ver been illustrated photogra phi­
cally ; i t is presented here (text -figs . 1a ,l b) bo th
for i ts in trinsic utili t y a nd for compariso n wi th
Brazilian specime ns .

The Br azili an spec imens are anornphalous
(text- fig . 3) lik e o the r Wariliia species ; s tein kerns
sho w narrow umbilical cavities ( text-fig. 4b).
The dorsu m is well rounded a nel foll ows a rel a­
tively narrow are. Th e wh orl sides a re lon g and
n early verti cal in pr ofile, so that th e ratio of

1 Publ ica t iou a ut horized by t:he Director, U. S. Geo­
logical Surve y.

heigh t to wiclt h is nearly 2 to 1. . 10 gr o wth lines
a re preserved . O ne specirnen (te x t -fig. 2) sh ow-,
an apparen tl y ge ntle pr osoclin c curve of t he
ou te r li p to ward t he dorsu m, t ho ug h t his m al' be
a n a r t ifac t pr od uc ed by subseq ue n t iron s tain.
ing. Ano ther steinkern s hows a U -s ha pcd ele va­
ti on, occu pying a bout hal f t he dorsum, whi ch
could have form ed if a n in terruption c1uring
gr ow th resul ted in she ll thickening. The " U " is
su ggestive of a shor t sli t wi thin a shallowly sinu­
a te aper ture, thou gh thc evidence is far from
conclusive.

The matrix at t hc Taió outcro ps is a fine­
graine d sandstone. In spite of the rel ative coarse­
ness of t he matrix, fai rl y fine de tail is preserved
o n associated pelecy po ds. H owever, neither
externai molds nor s te inke rns of t he gastro po ds
show a ny indica ti on of spiral orname nt, t he
absence of whi ch d isting uishes War thia from t he
closely rel ated E u.pheniites. If such orname nt
wer e or iginally presen t on t he gas t ropods i t
probabl y wo uld ha ve been preser ved. Com pari­
so n of extern ai molds wi th s te inkerns indicates
tha t t he shell o f th e Braz ilian Wa r lMa was qui te
thin.

These specirnens of Wa rthia hav c a more
rounded dorsum but lon ger a nd steeper sides
than W. micromoliala. If t he supposed slit in the
Brazilian material is as interpreted, it differs
markedly from the wide sh allow sinus of W .
microm pliala.. Of th e other two Au stralian Per­
mian species , lV. perspecta Fl etch er is wider, and
W . siric ta (D a na) as fi gured by Fl etcher, though
of sim ilar shape, lias a bro ad shallo w sinus. The
holo ty pe of t he la t ter species (US NM 3623) do es
no t preserve the growth lines; t he re is a dorsal
Hattening that appears to be lacking in the Bra ­
zilia n form, but the large size di fference be t wee n
the t wo lo ts m akes compariso n of suc h a su btle
fea ture di fficul t. Warthia am ericana (G irty) (see
Yochelson, 1960, for descri p ti on a nd illus tra ti on
of this and o th er N orth A me rican Per mian
Wa rthia) is another similar species, but it differs
in bein g sli gh tl y wider , O ther Nor t h A me ri ca n
species range from st ill wider to globose .

F rom the in com ple te m a teri al available, t he
Brazili an spe cimens of Warllria. cannot b e re ­
ferred wi th ce r tain ty to a ny described species.
Add it io nal material may sho w t his to be a new
species; it is clearly di stinct frorn the co m mon
Au stralian species. Wa rthia is known from rocks
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T EXT-FIG. l - Warthia micromphala (Morris ). H olo­
ty pe of B ellerophon undulaius Dana, from the
Carboniferous strnta of 'vVollon gong Point, Illawnra,
New South Wales . US NM 3624. a , Dorsal view, b,
left side view, both Xl ! .
2-4---Wartlzia sp, From near Tai6, Brazil, a li X3. 2,
Side view of steinkern showing slight curva t ure of

- outer ed ge of a per t ure. Research Collection, no.
' 7-1008. 3, Oblique side v iew of latex irnpression uf
externai mold, demonstrating th at the umbilical
areas a re a nompha lous. R. C. no >7-1009. 4, S tein­
kern in a ) aperture, b) right side, a nd c) dorsal
views, R. C. no. ' 7-1010. The la st view shows the
right side of a n eJongate parall el-sid ed rid ge, pre­
surned to be the trace of a slit . T he three figured
specirnens are deposited in the Coleção de Pesquisa
( Resea rch Collection), Departamento de Ge ologia e
Pale ontologia, F aculdade de F iloso fia, Ciência s e
Petras da U nivers idade de São Paulo, Brazil,

pa per is pri nt cd wi th fa cing p a g os i n P o r t ug u ose n ud
E nglish ; referen ce is to the Por tu gu ese text ).
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.; o f Late Pennsylvanian (Virgil ) a ge in Kansas bu t
is cliarn cter is tic of the Per mian in bo th Nor t h
.-\ meri ca anel A ustralia. A Permi an age is no t in
cu n l1 ic t with th a t d etermined fr om thc rest o f the
T aió faunul e.

In Santa Cata ri na , Warth:ia is confi ned to a
50-e m light-gr ay marine sa nd s t o ne j ust abo ve
t he m id d le o f the Ri o Boni t o Formatio n , G uatá
G ro u p . In the a rca stu d ie d hy Rocha-C ampos ,
the Rio B oni to is a seq uence o f a bo u t 230 me ters
of coars e t o fine sa nd sto ne , bea r in g Ctenaca ntlius
near the base . Rare intercalated s il ts t o ne anel
s hale has yi elded a Glossopteris- Gnngamopteris
flor a. S pccirnens o f WaI'tltia occ ur at ali 14 fossi ­
lif erou s localities investigated b y Roch a-Campos
d u r ing geo lo gic mapping. Thcy are m ost a b u n­
d an t in a sa nds to ne bench crossing the T aió­
Passo Manso seco nd a ry road , 2 km N. 45° W. o f
T ai ó in a s t ra igh t \ine, 'a bou t 3 km by ro ad .

A t nane of the o u t crops does Wa rtkút co m pose
m ore t han 3 percent o f the faunul e. So fa r as
know n, t h is is the o n ly la te Paleozoi c gastropod
[rorn San t a C a tar ina. G astro po ds a re eq ually
ra re in t he nei ghbo ring State o f Paraná, t ho ugh
Gordo n ( 194 7 , p. 4) r eports Euom pluilus in sand ­
sto nes o f the u nderlying I t araré G ro u p , a nd
Lan ge (1954) lists four o t he r for m s d escribed or
reported from the S t a t e .
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