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AB5TRACT

A collcction of mnrine fauna ob ta incd in three localities of Southcrn Su ba ndean Bol ívia (Pa ra pcti R iver and
Serrania de Balapuca) from lhe Tniguati (and possibly San T elmo Fo rmation) conta ins L evipttstula /evis
M axwc ll, Limipc cten cf, L. burnett ensis and sp ecies of Stulchburia , Cypricardinia (?) , Myo nia and Mourlonia.

Lrvipustu la levis and the affinities of some of lhe other spec ícs indicare an Uppcr Carboniferous (p ro ba bly
wcstphatian) age for the fauna, its Gondwan ic nature and link with sim ila r faunas from Austrália and
Argentina. Thc implication of thi s in lhe pnlcogcographic lntcrp rctat ion of lhe a rea is discu ssed .

HISTORICAL REVIEW

A re vision o f the available p reviou s informatio n
m ay be an useful exercise to understand the evol u­
tion of conce pt s on the nature ofthe Late Pal eozoie
m arine fauna of Subandean Bolivi a. The foll owin g
comments are only pertinent to the lists presented
by preceding authors, since reassesment of the origi­
nai collections could not be made yet.

The first findin g ofmarine fo ssils in th e Late Palco­
zo ie strata (G ondwana) of Su ba nd ean Bolívia was
probably tha t of C at chcart (192 6, in Padula a nd
Reyes , 1960) which ap pea red in an un publ ish cd re­
port o f St andard Oil Company of Bolívia. T he
fos sils proeeed ed fro m th e Taigu ati F o rmation ou t­
cropping along the Q uebrada n o. 4 o f th e C ha ra gu a
range , and were ide nti fied by K.V.W. Palmer, who
recognized the bivalves L eiopteria sp ., Myalina sp,
Sphenotus sp., Na iadites sp . and the gastropod PlY­
compltalina sp. (or Mo urlonia) . These a re long rang­
íng Paleozoic genera occurring wo rldwide, mostly in
L ate Pa leozoie marine rocks. T he on ly except ion
is Naiadites, usua lly known fr om Carboni fero us
non-marine or brackish facies sediment s in t he N or­
thern Hem isphere. There are. howeve r, reports o f
spec ies o f th is genus in L ower Perrnian mari ne
faunas (e .g . G onzalcz. 1974). Palmer con sidered
the fauna a s of p robable C arboniferou s affinity .

The second im portant d iscovery was reported by
Charn ot (1 96 0) who fo und another marine fauna in
the T aigu ati Forma tion o u tc ropping a long lh e Para­
peti r ivc r, in the wes tern fla nk of t he Ch aragu a an­
t ici in e. The fo ssils were collect ed from a 2-3 m thi ck
"coquinoid" accu rn rnula tion in a coarse sandstone.
According to recent information (Marcirnio Lopez
F., Ruben Dario Lopez M. , and F. Jimenez, 1974,

personal comrnunication), the T aiguati F orm atio n
is about 80 m thick in this area and the fossiliferous
h orizon oceurs some 20 m belo w the co ntact with
the overlying sand stones o f the Esca rpment Forma­
tion. C ha rnot lis ted frorn this assemblage the bra­
eh io pod Productus probably P. cora (?), other " p ro­
ductids", Derbyia (?) , the b ivalve A llorisma subcun­
eata, o rthoceratid cephalopods, gastropods, crinoids
and ste ms o f Cy clodendn on lesliit f) (misspelled leslei
in the original) ,

Linoproduct us cora is a widespread Late Paleozoic
produet o id wh ich oceurs in t he Tarma Group o f
Peru (Midrlle Pennsylvanian) and in the Copacabana
G roup of Peru and Bolivia (W olfca mpia n). The
cosmopol itan brachiopod Derbyia is a lso rel a tively
comrnon in th ese faunas. Allorisma subcuneata
(= A . terminale HalI) is a typieal Carboniferous
(Pennsylvanian) species in the Northern Hemisphere
(Tethyan Province) assemblages . Speeimens identi­
fied by D erby (1894) as A llorisma subcuneata from
the Itaituba Formation (Middle Pennsyl vanian) of
the Amazon Basin a re presently doubtfully referred
to as the Wilkingia Wilson by Mendes (1966). The
same m ay pe rha ps ap ply to specimens of the Copa­
caban a Group fr o m Yaurichambi, Totorani and o
Est rellani illust ra ted by Branisa (1965 , pl. 58, figs.
1-3). T he Iyeopsid Cyclodendron leslii is known
from Lo wer Gondwana beds of South Africa and
India , where it occursassoc íated with a Glossopte­
ris-Gangamopteris fiora (Crausel, 196 1; Surange,
1966, 1975). .

On th e basis of the species identified , Chamot
(1960) compared the Taigu ati assernblage with that
of the Copacabana G roup. H e then co ncluded for
a Permian (or partly Triassie) age for the Taiguati
(which appears as the basal unit of the Mandiyuti
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Group in the table of p . 206), plus the other forma­
tions of the Mandiyuti Group, with the res t of the
Gondwana section, corresp onding to the M ach a reti
G roup, rep resent ing the Ca rb oni ferous. These ideas
caused m uch co ntroversy and apparently never
gained much sup po rt , init iall y o n the basis of strat í­
graphical and paleogeographical evidence (e.g. Sua­
rez Roca, 1962; Schla t te r and Nederlof', 1966; Loh­
mann, 1970), a nd later, in view of the ídentification
of U p per Carboniferous palynomorphs in the Tai­
guati a nd overlying beds (e.g. Schlatte r and Neder­
Io f, 1966; Ayaviri , 1972; R cyes, 1972).

Informati on o n findi ngs of marine fa u na in Suban­
d ean Bolivia appears a lso in Bra nisa (1965), Ayavi ri
(I 972 , p . 57, figo 6) a nd Reyes (1972), who refe r to
t he p resence of mollusks and brachiopods (includ­
in g specimens listed as Derb yia buclzi(?) in t he Tai­
guati For ma tion (Branisa, 196 5), or Sa n Telmo
Formation (Ayaviri, 1972 ; R eyes, 1972).

Recently, a loc a lity at the Para pet i river ide nti­
fíed as the one descri bed by Cha mo t (1960) was redis­
cover ed by YPF Boli vianos geologists (Re yes , 1972)
a nd p re lim ina rily reported b y Lopez Murillo (1974),
who mentioned the presen ce of th e product oid Levi­
p ustula levis M a xwell in the fa u na, thus indicati ng
an U ppe r Ca rb on iferous (Westphalian) age for the
T aig ua t i Formation . I n 1974, together with Ings.
M arcimio Lopez p ., Ruben Lopez M . and Felix
Jimenez M ., o f YPFB, I had the opportunity to exa ­
mine briefly part of th e Late Pal eozoic sec tio n al ong
t he Parapeti r iver, wheu another marine ho rizon in
the upper part of the Taiguati was identified . The
fossils, including bi val ves a nd gast ro p ods reported
bclow, occu r in dense conccntrat ion in a few dec i­
m eters thick red -brick to brig htmarroon, m édium
grained sandstone o utcropping o n the right ba nk of
thc Parapeti ri ver, a few km east from the latte r
locality . T he fossilife rous lithology and the mode
o f occurrence of the foss ils are thus rem indful of
C ha mo t' s de scription .

A sma 1l collcct ion fr om th e two loca lities of the
Pa rapeti ri ver, plus so me gastropods from the Bala­
p uca section (Ayaviri, 1972) are now u nder dcscrip­
t ion (Roc ha-Campos, Amos and Carvalho, in pre­
p arat ion ) . A preliminary iden tificat io n a lready made
will serve as a basi s for a short discuss io n on affin i­
ti es and a ge of the fa una a nd its bearin g o n th e Late
P aleozoic pa leogeograp h.ic rcco nst ru ct io n of Suba n­
d ean Bolivia.

AFFINlTIES AND AGE O F T H E FAUNA

The fossils examined proceed from three localities

in sout hern Subandean Bolivia (Plate 62) :

(a ) Balapuca section : a li ttl e above the middle
part o f the San T elmo (?) Forrnat ion , out ­
c ropping along the ro ad Ber mejo-T arija (see
Aya vir i, 1972 , p . 57, figo 6). (YP F B Loc,
R L-76.)

(b) Parapeti River sec tion : western flank of the
Charagua anticlinc, at the u pper part of th e
local sec tion of th e Taiguati Formation (80 m
thick), abou t 20 m belo w the contact with
th e Esca rpment Formation (see Chamot ,
1960, p . 207 ; Lopez M urillo, 1974) . (YPFB­
Loc. R L-96A .)

(c) Para pet i R iver sec tio n : eastern flank o n th e
Charagua an ticline; outcrop at the r ig h t bank;
same stra tig raphic position as a bove: some
6 k m u pst rea m fro m San Antonio de Para­
peti (YPFB Loc. V-74.)

A preliminary list is as follows :

Brachio pods

Levipustula levis Maxwe 1l (Loc. b)

Bival ves

Cypricardinicçt) sp. no vo (Loc. c)
L imipecten cf. L. burnet tensis Maxwell (Loc. b)
S tucltburia sp . no vo (Loc. b)
Myonia sp . novo (Loc. b)

I
G astropods

Mourlonia sp. novo (Locs. a , b, c)

Confrontation o f th is and o ther co llec tio ns fo r­
merly iden ti fied from Subandean Bo livia cannot be
rna de a t the mornent; the following d iscussio n wil l
then be ci rc umscribcd to the mate ria l examined.
Othcr spec ies rnay, ho wever, bc p resent , a s su ggested
by u ndeterm ina b le fragmcn ts .
. L evipus tula levis M a xwe ll is undou bted ly lhe more
im portant component o f t hc ass emblage. It is a
spiny productoid which characterizes the Levipustula
levis zone in Eastern A ustral ia (Ca m pbell, 196 1;
Maxwell , 1964; Mckellar, 1965) a nd in lhe Cen tral­
Pat agonia n a nd C al ingasta-Uspal atn basins o f
Argentina (A mos, 1960; Amos et al., 1973). T he
evide ncc fo r the age of the L evipustula le vis zo ne in
A ustra lia has becn prev io usly dis cussed by Campbe ll
(\96 1), Mckel lar ( 1965 ) a nd McClun g (1975), who
interpretcd it as West phal ian. l t is wo r thwhile notic­
ing that the range o f L. levis rnay be relatively long
in E as te rn Au tralia , possibly cn cornpassing the pre-·
N amu rian O I' Late Visean (McCl un g, 1975).

In the Cen tra l Patagonian Basin of Argentina
L evipustula levis seems to occur both above a nd
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below strata with the eephalopods Gordonites argen­
I inensis (Gordon, 1964 = Anthrococerasçú argentin­
ense Mil1er e G arncr, 1953 ) and Eosianit es sp . (or
Glaphyrites sp. , Gordon , 1964 ), and is associatcd
with Sucroccras cliubutense (R icca rd i and Saba tini,
1975 = Dolor thoceras cltubutense Closs, 1967) in
lhe upper part of thc "Tepuel Systcm" and lhe Las
Salinas Forrnation (Gonza lcz, 1972 ; Riccardi and
Sabat ini, 1975). Ofthese, lh e first is known to occur
in stratn of Late Mi ssissipian to M iddlc Pcnnsylva­
nian in the U.S. The Argenti nian species was com­
pared 10 Lowcr Pennsylvania n spec ies o f North
Amé rica by Mi ller and Garncr (1953) . T he fossils
as socintcd wi th L evipust ula lcvis in lh e Ce nt ral Pa ta­
gonian . Basin wcrc considered as ind icativo of a n
Uppcr Carbon iferou s ag e (Amos et ai ., 1973). Levi­
pustula levis occurs al so in th e Cn llin ga sta-Uspallata
Basin o f th e Argc ntin ia n Prccordillcra associated to
oihcr brachio pods inte rprcted as o f Uppcr Carboni­
fer ou s age (Amos a nd R ol1eri, 1965 ; A mos et al. ,
1973).

Cypricardillia(?) is a rathcr va riablc cosmopolitan
bival ve in bed of Ca rb oniferous and Pcrrnian age
( Dickin ,1 963). As noted by D ickins (1963) it s
relationsh ip wi th the typica l Cypricardinia is doubt­
fuI a nd the Upper Paleozoi c spec ies may represent a
d iffcrcnt genus. A few internal moulds of the Boli­
vian species a re simila r to unde seribed specimens
frorn the Cerro Priet o Formation (Pe nnsylva nia n) of
northcrn Peru (= Sphenotusi'l) sp . ind ., Thornas,
1928, 1'1. 10, figo 1) and to (?) Cypricardinia sp, from
beds bclow Lcvipustula levis in the Booral Forma­
t ion (Westphalian) of Eastern Austr ália (Carnpbcll ,
1961. p. 469, 1'1. 6 1, figs. 6-7). Two species o f
Cypricardíniat'l), includi ng one identified a s Cypri­
cardiniai'l) elegantula of th e Australian Lower Per­
mian (Di ck ins, 1963), werc rcported by G o nzalcz
(l972b) in the U pper pa rt ofthe La s Sa lin as Forma­
t io n (Lowcr Pcrmian), in th e Cent ra l Patagonian
Basin , probably a t thc a me stra tig ra phic horizon
a s L cvipust ula lc vis a nd ai o be low the lcvcls with
Callcrillclla cf. C'. fi r/eyells i ' and its assoeia tes (Gon­

zalez, 1974).
The p cct inoid L ililipectell bllmeltellsis M ax wel1

oeeurs in lhe fa una o f the Uppe r Carbon ifer o us
Rands Formation of Eastc rn A us tra lia associated
with L el'ip llslllla ll!1'is ( i\laxwell , 1964 ).

The o lh er tw o bival v species fro m lhe Taigu ati
Format io n are more d iflicll It to as se s due to the
imcompleleness o f lhe n:cord; .\I)'Ollia sp. novo is a
relatively strongly carinate spec ies whieh reminds
severaI L:it e Paleozoic specie from Australia and
South A merica (Runnegar, 1967; Rocha-Campos,

S ection lll-Gondwana Fauna

1970). Specimens of Stutchburia sp. novo available
are small and cxpandcd posteriorly. Its occurrence
associated to L evipustula levis probably implies in
the extension of the known range of the gcnus.

G astropod spccirnens identified as Mourlonia are
prcscntly the only common element in the three
localiti es . They may constitute a new taxon .

In synthesis, on basis of the information available
it secms rcasonable to assign an Upper Carboni­
ferous (probably Westphalian) age for the fauna
studied. Ir shows links wi th o ther G o nd wana fa unas
at thc generic and even specifie leveIs. This age
as sig nment fo r the T ai gu ati Formation is co nsistent
wit h th e un pu bli shed pa lyno logical data mentioned
by Ayavir i ( 1972) wh ich a lso indicates a n U p per
Carboniferou s (Pe nnsylva nia n) age for the M an­
dyiuti Group. In South Arnerica other assemblages
with L evip ustula levis occur in Central-Patagonian
Basin (A mos, 1960 ; Amos, et al. , 1973; G o nza lez,
1972) a nd in the Calingasta- Uspall ata Basin (Amos
and R olleri, 1965 ; Amos et ai., 1973 ).

PALEO GEO GRAPHIC I MP Ll CATIO NS

Many ava ilable pal cogeo graphic reconstructions
of the Subandean ba sin during the Carboniferous
(e. g. Frakes and Crowell , 1969; Helwig, 1970,1972;
Amos, 1972; Reyes, 1972; R ocha-Camp os, 1973)
depict it as a SE-NW elongated, narrow depression
(rniogeosyncline foredeep, Helwig, 1972; Vicente,
1975), open towards north and cIosed at its sou thern
extrcmity in so uthern Bolívia -no r thern Argentina
arca, Its tectonie frarnework include as ' main ele­
men ts, the Parn pean system (Schlatte r and Neder­
lo ff, 1969 = Parnpean and A ltiplano massives, Loh­
mann, 1970 --:- Pam pean massif, He lwig, 1970, 1972
= Pem pea n nesocraton, Reyes, 1972), a n elongated
N- S positive e1ement, towards west; the Michicola
high (Reyes, 1972 = Chaco mas sif, Lohmann, 1970)
to the sou th, and the Brazilian shield forming th e
wcstern boundary. The first two elements sparate the
Subandean basin from the westerly Altiplano basin
(Helwig, 1972; Reyes, 1972), and from the Chaco­
Paran'; (Amos, 1972) or Chaco-Mesopotamian
basin (Padu la and Mingramm, 1970) of Argentina.

The genera l facies of the Carboniferous sequence
is dcscribcd as mainly continental grading to para­
Jic to wards the T iticaca area (Harrington, 1955;
Schlattcr and Nederlof, 1965; Helwig, 1970), with
substantial contribulion of sediments of glacial
ori gin derivcd from west and east source areas
(Schlatter and Nederlof, 1965; Lobma nn , 1965,
I lJ70; Frakes and Crowell, 1969), a t leas t in parto
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transported by mass movement rnechanisms (Frakes
and CrowelI, 1969). Othcr interpretations (Rcyes,
1972; Ayaviri, 1972; Robrigo , 1973) dcpict the facies
as mainly marine, grading to partially paral ic to·
wards the Altiplano arca.

The occurrence of the marine fauna in the Tai­
guati (and possibly San Telmo) Formation its a ffi n i­
ties, as discussed above irnplics in a rcinterpretation
of lhe geo graphy of the area. lt dcmonstrates clearly
th at part of the sequence was deposited in a marine
ba sin (see Plate 62). The path followcd by the
marine ingression constitutes, however, a major
problem.

The possibility of a marine ingression from the
north seems less probable in view of lhe inl erpreted
paralic facies of the Gondwana sequence in the nor­
thern Altiplano area, and the present lack of àffi nity
of the fauna studied with marine Carboniferous
fauna of the South Arnerica Tethyan province (e.g.
T arrna Group).

A sea connection between thc southern Subandean
area- and the Argentinian Precordillera, towards
southwest should only be pos sible across the Pam­
pean massif', which behaved as a positive element,
at least as early as lhe Lower Paleozoic (Vicente,
1971).

Alternatively, the sea could have ingressed from
the southeast, through the Paraguayan Chado and
th e Chaco-Parana or Chaco-Mesop otam ian basin.

Reyes (1972) describes the Mic hicola high as a
" substable, po siti ve, subdeforma ble elcment" which
formed an crosional southern limit for the eas tern
Carboniferous basin (= Carboniferous belt ; Helwig,
1972) . The generalized isop ach map presented by
Schlatter a~d Nederlof (p. 1 I, figo7) sho ws the Car­
boniferous ext ending towards 'the southeas l, in the
subsurface of the Chaco-Beni anel Paraguayan
Chaco. Ayaviri (1972, p . 53, figo 2) presents a sli­
ghtly elilferent version, where mo st of the southern
extremi ty ofthe basin is bounel ed by positive areas.
He sho ws, however , a possible narrow extension of
lh e Ca rbon ifcrous sequence tow a rds so utheas t, in­
cluded bct ween lhe Brazilian shicld a nd a positi ve
protuberance, which seern s to correspond to the Izo­
zog high of Reyes (1972 ). Carboniferous strata
correlatable lo theTuparnbi .and Escarpment form a­
tions of Sub andean Boliv ia are actually kn own to
occur in the subsurface of Paraguayan Chaco (Ecke l,
1959; Palmieri and Vera-Morinigo, undat ed).

At present, however, the -inforrnntion available is
insufficient to establish which of the last two possibi­
lities is not probable.
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Plate 62. Late Paleozoic basins of South America and known occurrences of Levipustula levis faunas. Ex- ·
planation : (1) Eastern Bolivian Basin; (2) Rio Blanco Basin; (3) Paganzo Basin; (4) Chaco­
Mesopotamian Basin; (5) Parana Basin; (6) Sierras Australes; (7) Calingasta-Uspallata Basin;
(8) CentraI-Patagonian Basin; (9) Malvinas (Falkland) IsIands. Sources various,

A. C. ROCHA-CAMPOS.


