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ABSTRACT

A collection of ma rine faun a obtained in three localities of Southern Subandean Bolivia (Parapeti Ri ver and
Serrania de Balapuca) from the Taiguati (and possibly San Tclmo Format ion) contain s L evipustula levis
M axwell, Limipecten cf, L. burnctt ensis and species of Stulchburia, Cypricardinia (?), Myonia and MOII/·Ionia.

Levipu stula levis and the affi nities of some of the other species indicate an Upper Carboniferous (p roba bly
Westphali an) age fo r the fauna . its Gond wanic nature and link with simi lar faunas from Australi a and
Argentina. Th e imp licati on of this in the paleogeographic interpretation of the area is discussed.

HISTORICAL REVIEW

A revi sion of the available previous information
may be an useful exercise to understand the evolu­
tion o f conce pts on the nature of the Late Paleozoic
marine fauna of Subandean Bolivia. T he following
comments a re only pertinent to the lists presented
by preceding autho rs, since reassesment of the origi­
nal coll ect ions co uld no t be made yet.

The fir t findin g of marine fo.sils in th e Late Paleo­
zoic strata (Gondwa na) of Subandean Bolivi a was
p robably th at of Catchca rt (1926, in Padu la and
Reyes, 1960) which appeared in an unpubl ished re­
port of Sta nda rd Oil Compan y of Bolivia . T he
fossils proceeded from th e Ta iguati Forma tio n out­
cropping along the Queb rada no . 4 o f the Charagua
range, and were ident ified by K.V.\V. Palm er , who
recognized the bivalves L eiop teria sp. , Myalina sp .,
Sphenotus sp ., Na iadites sp, an d th e gastropod P ry­
compltalina sp. (o r Mourlonia) , T hese are lon g rang­
ing Paleozoic genera occurring worldwide, mo st ly in
Late Pa leozoic marine rocks. T he only exception
is Naiadites , usually k nown from Carb oniferous
non-marine or brackis h fac ies sediments in the Nor­
thern H emisphere. There a rc. howeve r, reports o f
sp ecies of th is genus in Lower Permian ma rine
fa una s (e.g. G onzalez. 1974). Pal mer considered
the fa una as o f probable Carboniferous affi nity.

T he second im po rtant disco very was reported by
Chamot (1960) who fo u nd ano ther marine fau na in
the Taigu a ti Formation o utcropping along the Para­
peti river. in the western flank of th e Charagua an­
t icline. The fo sils were collect ed from a 2-3 m thick
" coquinoid" accumrnulation in a co arse sandstone.
Accord ing to recent information (M arci rnio Lopez
P ., Ruben Dario Lo pez M ., and F . Jimenez, 1974,

personal communication), the Taiguati Formation
is about 80 m thick in this area and the fossiliferous
horizon occurs some 20 m below the contact with
the overl ying sandstones of the Escarpment Forma­
tion. Ch arnot listed from this assem blage the bra­
chio pod Productus probably P. cora (?), other "pro­
duct ids", Derbyia (?), the bival ve A llorism a subcun­
eata, orth ocerati d cephalopods, gastropods, crinoids
and stems of Cyclodendnonleslii (?) (misspelled leslei
in the original).

Linoproductus cora is a widespread Late Paleozoic
productoid which occurs in the Tarma Group of
Peru (Middle Pennsylvan ian ) a nd in the Copac abana
G rou p of Peru and Bo livia (Wolfcampian). The
cosmopolitan brachiopod Derbyia is a lso relatively
com mon in these faunas . Allorisma subcuneat a
(= A. tertninale Hall) is a typic al Carboniferous
(Pennsylvani an) species in the Northern Hemisphere
(Tethyan Province) assemblages. Specimens id enti­
fied by Derby (1894) as Allorisma subcuneata from
the Itaituba Formatio n (Middle Pennsylvanian) of
the Amazon Basin are present ly doubtfully re fer red
to as th e Wilkingia Wilson by Me ndes (1966). The
same may perha ps apply to spec imens of the Copa­
cab ana Group from Yauricha rnbi, Totorani and .
Estre llani illustrated by Brani sa (196 5, pl . 58, figs.
1-3). T he lycopsid Cyc lodendron leslii is kno wn
from Lower Gondwana beds of South Africa and
India , where it occ urs associated wit h a G lossopte­
ris-G angarnopteris flora (Crause l, 1961 ; Su ran ge,
1966, 1975).

On the basis of the species identified, Chamot
(1960) compared the Taiguati assemblage with that
o f the Co pacab ana G roup. H e th en conclu de d for
a Perm ian (or partly Triassic) age fo r th e T aiguati
(which appears as the basal unit of the M andiyuti
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Group in the table of p. 206) , plus the other forma­
tions of the Mandiyuti Group, with the rest of the
Gondwana section, corresponding to the Machareti
Group, representing the Carboniferous. These ideas
caused much controversy and apparently never
ga ined much support, initially on the basis of strati­
g ra phical and paleogeo graph ica l evidence (e.g . Sua­
re z Roca, 1962; Schlatter a nd Nederlof', 1966; Loh­
mann, 1970), an d later , in view of the iden tificat ion
of Upper Carboniferous palynomorphs in th e Tai­
gu ati and overlying beds (e.g. Schlatter and Neder­
10f, 1966; Ayaviri , 1972; Reyes, 1972).

Information on findings of marine fauna in Suban­
dean Bolivia appears also in Bran isa (1965), Ayaviri
( 1972, p. 57, fig. 6) and Reyes (1972), who refer to
the presence of moIlusks an d brachiopods (includ­
ing specimens listed as D erbyia buchit l) in the Tai­
gu ati Forma tion (Branisa , 1965) , or San Telmo
Format ion (Ayaviri, 1972; Reyes, 1972).

Recently, a locality at th e Parapeti river identi­
fied as the one described by Chamot (1960) was red is­
covered by YPF Bolivianos geologists (Reyes, 1972)
and preliminarily reported by Lopez MuriIlo (1974) ,
who mentioned the presence of the productoid L evi­
pustula levis MaxweIl in the fauna , thus indicating
an Upper Carboniferous (Westphalian) age for the
Taigua ti Format ion . In 1974, to gether with lngs.
M arcimio Lopez p. , Ruben Lopez M. and Felix
J imenez M. , of YPFB, I had the op portunity to exa­
m ine brie fly part of th e Late Paleozoic section a long
th e Parapeti river , when anothe r marine horizon in
the upper part of the Taiguati was identified. The
fossils , including bivalves and gastropods reported
below, occur in dense concentration in a few deci­
meters thick red-brick to brightmarroon, med ium
grained sandstone ou tcropping on the right bank of
the Parapeti river, a few k m cast from th e latt er
locality. T he fossiliferous lithology and the mode
o f occurrence of the fossil s a re thus remindful o f
Ch arnot 's de scripti on.

A sma ll collection from the two local ities of the
Parapeti river , plu s som e gas tropods from the Bala­
pu ca section (Ayavi ri, 1972) arc now under descrip­
t ion (Rocha-Campos, Am os and Ca rva lho, in pre­
parat ion). A preliminary identificat ion already made
\ViII serve as a basis for a short d iscussion on affini­
ti c and age of the fauna an d its bea ring on the Late
Paleozoic paleogeographic reconst ruct ion of Suban­
dean Bolivia.

AFFINITIES AND AGE OF THE FAU NA

The fossils examined proceed from three localities

in southern Subandean Bolivia (Plate 62) :

(a) Balapuca section: a little above the middle­
part of the San Telmo (?) Formation , out­
cropping along the road Bermejo-Tarija (see
Ayaviri, 1972, p. 57, fig. 6). (YP FB Lee.
RL-76. )

(b) Parapeti River section: western flank of the
Charagu a anticli ne, a t the upper part of th e
local section of the Taiguat i Format ion (80 m
thick), about 20 m below the contact with
the Escarpment Formation (see Ch amot,
1960, p. 207 ; Lopez MuriIlo, 1974). (YPFB.
Loc. RL-96A.)

(c) Parapeti River section : eastern flank on the
Charagua anticline; outcrop at the right bank;
same stra tigraphic position as a bove; so me
6 km up stream from San Antonio de Para ­
peti (YPFB Loc. V-74.)

A preliminary list is as foIlows :

Brachiopods

Levipustula Ievis MaxweIl (Loc. b)

Bivalves

Cypricardiniat 'l) sp. nov. (Loc. c)
L imipecten cr. L. burne tt ensis Maxwe ll (Lee. b)
Stucltburia sp . nov. (Loc. b)
Myonia sp. nov. (Loc. b)

Gast ropo ds I

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

Confrontat ion of this and other collec tion s for­
merly identified from Subandean Boli via cannot be
mad e a t the moment ; th e following di scu ssion will
then be circumscribed to th e materi al exa mined.
Ot her species may, however , be present , as suggested
by u ndeterminab le frag ments.

. L evipust ula levis Maxwell is undo ubtedly th e more­
important component of the assemblage. It is a
spiny prod uctoid whic h ch aracterizes the L evipustula
levis zo ne in Eastern Australia (Campbell, 1961;
Maxwell, 1964; Mckell a r, 1965) and in the Cen tra l­
Patagon ian and Calingasta-Uspa lata basins of"
Argentina (A mos. 1960; Am os et al ., 1973). The
evidence for the age o f the L cvipustula lvvis zone in
Au stralia has been previo usly discussed by Camp bell
( \9 61), Mckellar (1965) a nd McClung (1975), who
interpreted it as Westph alian. It is worthwhile notic­
ing tha t th e ran ge of L. levis may be relat ively long
in Easte rn Au st ra lia , possibly encompassing the pre­
Namurian or La te Visean (iv[cCl ung. 1975).

In the Cen tral Patagon ian Basin of Argentina
L evipustula le vis seems to occur both above and
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b elow st ra ta with the cephalopods Gordonitcs argen­
sinensis ( G o rdon , 1964 = AnthracocerasiT) argentin­
ense Miller e G a rn er, 1953) a nd Eosianit es sp. (or
G lal'hy ritcs sp., G ordon , 1964), and is associat ed
with Sucro ccras c1ll1bIlICl/S C (Riccardi and Sa bat ini,
1975 = Dolorthoceras chubutensc Closs, 1967) in
the upper part o f the " Tepucl System" a nd the Las
Salinas Formation (G onzalez, 1972; Riccardi a nd
Sabatini , 1975 ). Of these , th e fir. t i kn own to occur
in st ra ta o f Late Mississipian to Middle Pcnnsylva­
nia n in the U .S. The Argent inian specie was co m­
pared to Lower Pennsylvan ian spec ies o f N orth
America by Miller a nd G arner (1953). T he fossils
a ssociat ed wit h Levipustu la levis in th e Cen tral Para­

gonian Basin were considered a indicati ve of an
Upper Ca rbo nifero us age (Amos et al. , 1973). Levi­
pustuia levis occurs a lso in th e Ca lling as ta-Uspallata
Ba in o f th e Argentin ia n Precordil lera associated to
o ther b rachio pods int erpr ctcd as o f Upper Carboni­
ferous age (Amos a nd R oll eri, 1965; A mos ct al. ,

1973).
Cypricardill;a(?) i a rather va riable cosm o polit an

b ivalve in beds of Ca rbonifer ous a nd Permian age
(D ickins , 1963). A noted by Di ckin (1963) its
relatio nsh ip with th e typica l Cypricardinia is doubt­
ful an d the Upper Pale o zo ic species may represent a
di fferent genus. A few inte rna l moulds of the Boli­
vian species a re sim ila r to undescribed specime ns
fr om th e Cer ro Priet o Format ion (Penn ylvanian) o f
northern Peru (= SphC'llotlls(?) sp. ind ., Thomas,
1928 , pl. 10, fig. 1) and to (?) Cyp rica rdinia sp. from
beds below L evip ust ula levis in the Booral Forma­
t io n (W estpha lian) o f Eastern Australia (Campbell,
1961 , p. 46 9, pl . 6 1, figs. 6-7). Two sp ecies of
Cypricardillia('?), including one ident ified as Cypri­
ca rdiniai'[) elegantula of the Australi a n Lower Per­
mian (Dickins, 1963), were reported by G onza lez
(l 972b) in the U pper part o f the La s Sal inas Forma­
tion (Lo we r Permian), in th e Cent ra l Pat agoni an
Ba in , I ro ba bly a t t he sa me trat igra phic ho rizo n
a s Levipustula ICI'is a nd a l 0 below the levels with
Cancrin lla ci. C'. j; rlcycnsis an d its associates (G o n­

zale z, 1974).
T he p cctino id Liniipccten burne ttensis M ax well

occurs in the fauna of the Uppe r Carboniferous
R an ds F o rma tio n o f Ea tern u tra lia a ociatcd
wit h L evipust ula levis (M; xwel l, 1964) .

The other two biv alv specie fro m the Ta iguati
F orma tio n a re more d ifficult to a e d ue to the
im completenes o f the record ; .\fyollia sp. nov. is a
re lati vely st ro ngl y ca ri na te pccie which rem inds
several Late Paleo zoi c specic ' fro m A ustra lia and
South America (Ruuncgar, 1967 ; Rocha-Ca mpos,

Section Ill-Gondwana Fauna

1970). Specimens of Stutchburia sp. no v. a va ilable
arc small and expanded posteriorly. Its occurrence
associated to Levipustula levis probably implies in
the extension of the known range of the genu s,

Gastropod specimens identified as Mourlonia a re
presently the only common element in the three
localities. They may constitu te a new taxon.

In synthesis, on basis of the information availabl e
it seems reasonable to assign a n Upper Carboni­
fcrous (probably Westphalian) age fo r the fau na
studied, It shows links with o ther G o nd wana faunas
at the generic a nd even specific levels. This age
assignment fo r the Taigu ati F ormation is consistent
with the un published pa lyno logical d a ta mentioned
by Ayaviri (19 72) whic h a lso indicates a n U p p er
Carboniferou s (Pennsylvanian) age fo r t he M an­
dyiuti G roup. In South America other as sem blages
with L evipustula levis occur in Central-P at agonian
Basin (Amos, 1960; Amos, et al. , 1973; G o nza lez,
1972) and in the Cal ingasta-Uspallata Basin (Amos
and Rolleri, 1965; Amos et al ., 1973).

PALEOGEOGRAPHIC IMPLICATlO NS

Man y available pal eogeographic reconstructions
of the Subandean basin during the Carboniferous
(c.g. Frakes and Crowell , 1969; Helwig, 1970, 1972;
Amos, 1972; Reyes, 1972; R ocha- Ca mpos, 1973 )
depict it as a SE-N W elongated, narrow depression
(miogeosyncline foredeep, Helwig, 1972; Vicente,
1975), open towards no rth an d closed at it s sou t hern
extremity in southern Bolivia -northern Argentina
area . I ts tectonic framewo rk include as ' m a in ele­
ments, the Pam pea n sys tem (Sc hlatter and Neder­
loll', 1969 = Pam pean a nd Altiplano m assives, L oh­
mann, 1970 = Pam pean massif, Hel wig, 1970, 1972
= Pempean nesocraton, Reyes , 1972), an elongated
N-S positive clement , towards west; t he Michico la
high (Reyes, 1972 = Chaco massif, Lohmann, 197 0)
to thc south, and the Brazilian sh ield fo rming t he
western boundary . The first two clements sparate the
Subandean basin from the westerly Altiplano basin
(H elwig, 1972; Re yes, 1972), and from the Chaco­
Parana (Amos, 1972) or C haco-Mesopotamian
ba in (Padula and Mingramm, 1970) of Argentina.

T he genera l facies of the Car boniferous seq uence
is described as mainly continental gradi ng to para­
lic towards th e T iticaca a rea (Harring to n, 1955;
Sch latter and Iede rlof, 1965; Hel wig, 1970), with
substantial contribution of sed iments of glacial
ori gin deri ved from west a nd east source a reas
(Schlatter and Nederlof, 1965 ; Lo hmann, 1965,
1970; Frakes and Crowe ll, 1969), at least in part.
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transported by mass movement mechanisms (Frakes
and Crowell, 1969). Other interpretations (Reyes,
1972; Ayaviri, 1972; Robrigo, 1973) depict the facies
as mainly marine, grading to partially paralic to'

. wards the Altiplano area . .

The occurrence of the marine fauna in the Tai­
guati (and possibly San Telmo) Formation its a ffi ni­
ties, as discussed above implies in a reinterpretation
of the geography of the area. It demonstrates clearly
th at part of the sequence was deposited in a marine
basin (see Plate 62). The path followed by the
marine ingression constitutes, however, a major
problem.

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

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

Alternatively, the sea could have ingressed from
the southeast, through the Paraguayan Chado and
the Chaco-Parana or Chaco-Mesopot amian basin.

Reyes (1972) describes the Michicola high as a
"substable, positive, subdeformable element" which
formed an ero sional sou thern limit for the eastern
Carboniferous basin (= Carboniferous belt; Helwig ,
1972). The generalized isopach map presented by
Schlatter and Nederlof (p. 11, fi g. 7) shows the Car­
boniferous extending towards 'the southeast , in tbe
subsurface of the Chaco-Beni and Paraguayan
Chaco. Ayaviri (1972, p. 53, fig. 2) presents a sli­
ghtly different version, where mo st of the southern
extremity of the basin is bounded by positive areas .
He shows, however, a possible nar row exten sion of
th e Carbo nifero us sequence towards southeast, in­
cluded between the Brazilian shield and a positive
protuberance, which seems to co rrespond to the lzo­
zog high of Reyes (1972). Ca rboniferous strata
correlat able to thcTupambi .and Escarpment form a­
tions of Subandeau Bolivia are ac tua lly kn own to
occur in the subsurface of Paraguayan Chaco (Eckel,
1959; Palmieri and Vera-M orinigo, undated).

At present, however, the -information 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 L evipustula levis faunas. Ex-­
planation: (I) Eastern Bolivian Basin; (2) Rio Blanco Basin; (3) Paganzo Basin; (4) Chaco­
Mesopotamian Basin; (5) Parana Basin; (6) Sierras Australes; (7) CaIingasta-Uspallata Basin;
(8) Central-Patagonian Basin; (9) Malvinas (Falkland) Islands. Sources various.
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