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CONOPHYTON AND OTHER COLUMNAR STROMATOLITES FROM THE UPPER

PRECAMBRIAN A~UNGUI GROUP NEAR ITAPEVA, SP, BRAZIL*

T~OMAS R. FAIRCHILD (IG-USP)

Abstract. Two distinct forms of columnar stromatolites

occur in carbonate rocks of the Itaiacoca Fc rma t i on j Acun qu! Group

(Upper Precambrian) near Itapeva, SP, in the type area of the

stromatolite Collenia itapevensis Almeida 1944. One of these is

here designated Conophyton cf . .f. garganicum, and the other, a

pl a t ey , smooth-walled, branching form, is yet unnamed . These forms

are restricted to the Itaiacoca Formation and differ from the four

unnamed forms of columnar stromatolites now known from various 10

calities of the Capiru Formation, also in the A~ungui Group, near

Curitiba, PRo The Itaiacoca stromatolites seem to have formed

under calm, probably subtidal conditions, whereas most of the Ca­

piru forms appear to represent a more energetic, possibly i n te r tj
dal setting. The Itaiacoca stromatolites also differ from other

Brazilian Precambrian columnar stromatolites described from the

Minas Supergroup and the Bambui Group. The similarity of the Ita­

peva Conophyton to~. garganicum suggests but in no way proves a

possible age between 850 and 1700 m.y~ for the Itaiacoca Forma­

ti on •

Resumo: Duas formas distintas de e s tr-ome tfi l t t.o s ocorrem em

. ca l clir t os da Fo rma c a o Itaiacoca do Grupo A~ungui (Pre-Cambria-

no Superior), perto de Itapeva, SP, na area-tipo de estroma-

i tol ito Colleni a i tapevensi s Almei da 1944. Uma destas e aqui desiil,

nada Conophyton cf. C. garganicum; a outra, que ainda nao foi clas- -
"s i f t ce da , apresenta urn contorno transversal e l on qado vrant f t ce cdes
e uma superficie lateral lisa. Estas duas formas se encontram so

mente na Fo rma cjio Itaiacoca, e diferem das quatro formas, ainda

nao classificadas, de estromatolitos colunares que ocorrem em va­

ria s 10 cal ida de s , per to deC uri t i ba, PR, na Forma~a 0 Cap i r u .0s es

estromatolitos da Formaf;ao Itaiacoca parecem ter sido formados sob

con di cde s c a l mas , provavelmente sub-litorais, enquanto que a mai~

ria dos da Format;ao Capiru ter-se-iam formados num ambiente mai~

energetico, possivelmente na planicie de mare. Os estromatolitos

da Format;ao Itaiacoca tambem diferem de outras formas colunares do

* Pesquisa realizada com a auxilio da FAPESP e do CNPq.
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Pre-Cambriano brasi leiro ja descri tas do Supergrupo Mi nas
Grupo Bambui. A s ama l han ca do Conophyton de Itapeva com C.
nicum sugere, nao comprovando contudo, uma pos sive 1 i dade

850 e 1700 m.a., para a Forma<;ao Itaiacoca.

e do
garga­

entre

Introduction: In recent years, many geologists, especially

those in the USSR and Australia, have turned to the study of Pre­

cambrian stromatolites as a means of correlating otherwise

unfossiliferous sediments, establishing approximate ages of Pre­

cambrian sedimentary sequences, interpreting depositional enviro­

nments, understanding the course of biospheric evolution, and un­
ravelling problems of structural and economic geology. There still

remain, however, very large gaps in our knowledge of Precambrian

stromatolites, even in the relatively simple documentation of str,2.

matolite occurrences. This is particularly true in Brazil, where

modern studies of stromatolites incorporating new ideas on the ta

xonomy and biostratigraphic utility of these fossils really only

began in 1971 wi th the works of Dardenne et al.and Mari ni and as­
sio. Nevertheless, since then only a handful of the many s t r-ome tq
lite localities now known from Brazil have received detailed

treatment (Moeri, 1972; Cloud and Dardenne, 1973; Marchese, 1974;

Dardenne and Campos Neto, 1975) . In view of the proven uti lity of

stromatolites in Precambrian research elsewhere, and given the

vast extent of Brazilian Precambrian terrains, a need c l e ar l y

exists for increased effort in this field. In this spirit, the a.!!

thor presents below the preliminary results of studies of stroma­

tolites from the Upper Precambrian A<;ungui Group of southeastern
I Sao Pau10 (SP) and eas te r n Par ana (P R) •

The study of stroma tol i tes in the A<;ungui Group da tes from

1944 when Almeida described the first undoubted Brazi lian Precam­

brian fossil -- the stromatolite Collenia itapevensis -- from

south of Itapeva, SP. He later (1957) called attention to a series

of occurrences of this fossil in an essentially continuous band of

do l os tone s , which he called the Itaiacoca Formation, stretching

from Itapeva s outhwes t 180 km to Itaiacoca, PR (Fig. 1). In the

same paper, he described a different, apparently deformed stroma­

tolite from a younger calcareous unit in Parana (the Jl:gua Clara

Formation, t~arini et !l., 1967). At about the same time, Bigarel-

la and Sa1amuni (1956) described Collenia s p , from dolostones

_ ___ _ _ _ _ _ _ _ _ ....--- ..-----.-_ _.__- - .-t-] -.---.
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occurring in a SW-NE band of sediments paralleling the Itaiacoca

Formation but 40 to 60 km to the southeast (Fig. 1); this band

of sediments they designated the Capiru Formation. Although these

two formations are nowhere in physical contact, later authors

(Bigarella and Salamuni, 1959; Marini et ~., 1967; Marini and

Bigarella, 1967) considered these two largely dolomitic bands as

parts of the same formation -- the Capiru Formation -- partly on

the basis of the supposed occurrence in both of "Collenia".

During recent restudy of almost all of the stromatolite

localities of Almeida (1944, 1957), Bigarella and Salamuni(1956),

and Marini and Basio (1971), plus several new localities (Fig.l,

Table 1), the author noted that (1) stromatolites, including two

paratypes deposited in the Instituto de Ge oc i e n c t a s , USP, from

the area studied by Almeida in 1944 can no longer be maintained

in the group Collenia ("group" and "form" are stromatolite taxo­

n0 my I seq u i val e n t s 0 f II gen us II and II s pee i e s ") i n vie w 0 f both

the creation of numerous new stromatolite groups and the con comj

tant restriction of the taxonomic concept of Collenia since ~.

itapevensis was described; (2) at least two different groups of

columnar stromatolites -- one being Conophyton -- occur in this

region and were figured by Almeida (1944); (3) the stromatolites

of the Itaiacoca Formation differ not only from those of the Ca­

piru Formation, as Marini and Basio (1971) first noted, but also

from columnar stromatolites described from other parts of Brazil.

Regional Geologic Setting: The Ac;ungui Group consists of

folded and faulted Upper Precambrian rocks of relatively low-gr~

de metamorphic facies that crop out extensively in southeastern

Sao Paulo and eastern Parana. According to Fuck et al. (1971),

the group includes four formations, the thicknesses and strati ..

graphic relationships of which are imprecisely known because of

structural complexi ties. At the base of the group is the Capiru

Formation, made up predominantly of dolostones (with stromatoli ..

tes) and quartzites in its lower part and finer-grained clastic

rocks in its upper part. Lithologically similar to, and possibly

contemporaneous with, this formation is the stromatolitic !taia ..

coca Formation, which is predominantly dolomitic but also con ..

tains abundant quartzite and lesser volumes of arkose, siltstone,
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and me tab asite .
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Fig. 1- PRINCIPAL OCCURRENCES OF STROMATOLITES
IN CARBONATE ROCKS OF THE ACUNGUI GROUP
OF SOUTHERN SAO PAULO AND PAR ANt{

24° r--------.JC----t--11------+--"'A'":::~::--::::--:-;--+-------.1

The Votuverava Formation is possibly synchronous with both of the
. above formations and consists mostly of rhythmic, fine-grained se

diments, but also includes quartzites, conglomerates, and non­

stromatolitic limestones. Overlying the Votuverava Formation in

apparent unconformity is the Jl.gua Clara Formation, made up mainly

of calc-schists and 1imestones with minor phylli tes and quartzi ­
tes; from this formation, Almeida reported deformed stromatolites

(1957). A fifth formation, the Setuva Formation (quartzites, mic!

-schists, and gneisses), was considered the basal unit of the A­

~ungui Group until Fuck ~~. (1971) separated it from the group

because of significant lithologic and metamorphic differences.

High-grade migmatites comprise the Crystalline Complex which re­

presents the basement complex for all these formations.

The Ac;ungui Group suffered greenschist facies metamorphism

during the Braziliano geotectonic cycle (1000-500 m.y , ago). Syn-

-------------------------_........---:!,-:-,
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tectonic granites intruding the upper units of the group bave

yielded minimum ages of 600-650 m.y.both by K-Ar methods (Cordani

and Bi ttencourt, 1967) and by Rb-Sr methods (Cordani and Kawashi­

t a , 1971). Without offering supportive evidence,Fuck ~ .!l.(1971)

suggest a probable age of 1300 to 2300 m.y , for the Crystalline

Complex. More recent data tend to support this suggestion (M. Ha­

rna, oral comm • , 1977). Present evidence thus indicates an age

somewhere between 650 and 1300 m.y. for the A~ungui Group.

Description of the stromatolites south of Itapeva: Almeida

(1944) described the stromatolite Collenia itapevensis from

light-colored do l o s t one s at three localities (area of l o cs , 1,2,

Fig. 1a) south of Itapeva, SP. His original description may be

summarized in more modern terms as follows: Very closely spaced,

mostly parallel, very smooth-walled, co l umn a r stromatolites up

to 1.5 m high, with circular, elliptical, sub-prismatic, or less

regular transverse outlines up to 50 cm in diameter, and with

slightly to steeply convex or parabolic laminae. The stromato1i ­

te s , he noted, are grouped together in "r-e e f s " up to several me­

te rs t hi ck •

Recently the author has studied two of Almeida's paratypes

(Sample no. GP/3T80, Paleontology Collection, Instituto de Geo­

ciencias, USP; figured specimens in this paper are also included

in this collection) together with new material from his Campina

do Veado and Lavrinha localities as well as from other nearby 10-

. ca1ities (Fig. 1a). It is now evident that Alme t da t s concept of

Co11enia itapevensis includes at least two forms of columnar

' s t r o ma t o l i t e s , the more common one belonging to Conophyton Mas10v

and the other as y~t unnamed. According to Hofmann (Table 16,fig •

. 22, 1969) " the group name Co11eni a apparently shou1 d be used only

for certain onco1itic stromatolites; onco1ites are stromatolites

resembling large piso1ites. Thus, the two forms of columnar stro­

matolites from Itapeva do not belong in Collenia.

The Itapeva Conophyton (Figs. 2a-c, 3a,b) occurs in

Almeida localities visited by the author and is figured in

dais Pl. III, fi .g. 1 (1944). This stromatolite form is

branching, columnar, and up to 85 cm high (Fig.3b)

has a circular to elliptical transverse outline (Fig. 3a)

70 cm in diamater. Like all forms of Conophy t on , it has

both

A1mei

non­

and

up to

conical
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TABLE 1. Description of localities shown in Fig. 1a.

No. Fm1 Localit y2

1 I Abandoned quarry, 3 km S35W of Campina do Va e d o , or 17

km S15Km of Itapeva. SP.

2 I Lavrinha (quarries of Industrias Votorantim and

ca1 3 ) , 13 km SE of Itapeva, SP.

Bran-

3 I Indumine 4 quarry (Cia. de Cimento Portland Maringa) and

quarry4 of "Chiquinho de Barros", 15 km S10E of Itape ­

v e , SP.

4 I Itangua 5 kiln and quarry, 20 km S30W of Lt e p e v e , SP.

5 I Headwater region of the Rio Claro. Varzeao 3 District,

Cerro Azul Municipality, PRo

6 I Outcrop, 6.5 km S13E of Snc a v e o , PR.

7 I Outcrop, near the Rio do Palmito. PRo 3.25 km N60E from

intersection of accessory road to E with PR 090 (Estrada

do Cerne) at km 98.1.

8 I Outcrop, Areia do Meio. PRo 2.5 km S50W from intersec -

tion of accessory road to SW with PR 090 at km 97.5.

9 AC Outcrop near Erval, PRo 7.4 km along road heading NE

from PR 090 at km 79.9.

10 C Quarry of Itabranca, 5 km WNW of main intersection of

PR 092 in Tranqueira, PRo

11 C Abandoned quarry, 900 m S75E of main intersection of

PR 092 in Tranqueira, PRo

12 C Abandoned quarry of Irmaos Bu s e t o , 400 m E of km 18,

PR 092.

13 C Large boulders at road side. 7.5 km N20E of Colombo.

PR, near the Gruta de Bacaetava.

14 C QuarrY,20D m Eof km 68.5, BR 476 (Estrada da Ribeira).

9.6 km S of Tunas, PRo

1: Fm • Formation. I- Itaiacoca. AC= ~gua Clara. C= Capiru. ~:C~

mmon names for the localities are underlined; SP= Sao Paulo. PR=
Parana. 3: Locality not checked by author. 4: These quarries. un
like the-other localities, are in limestone~ not dolostone. 5: ­
Apparently different from the stromatolite locality of "Minera ­
~ao Itangua" near Bonsucesso, SP, reported by Petri and Suguio ,
1969.

__oiiIii ----, I-I 4 _ ..... -rn-- I
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laminae wi th a narrow, central axial zone defined by the vertical,

coaxial stacking of the apical thickenings in the laminae (Figs.

2a, d, g, j, 1, 0, 3b). In the four best studied Itapeva specimens

(the largest being 14 cm in diameter), the laminae are steeply co­

nica1, the a x i a1 zones very narrow (less than 1 cm across), and

midpoints of successive apical thickenings occasionally slightly

off-center (Fig. 2b). The light (organic-poor) and dark (organic

-rich) layers that comprise the stromatolite are very thin, gener~

lly 20 to 100,.om and 20 to 40 "um, respectively (Fig. 2r), and thi­

cken only slightly in the axial zone. Microscopically, the lamina­

tion appears "striated" (Fig. 2c) due to the thinness and disconti

nuity of the dark laminae.

The combination of microstructural details of

zone and lamination of this form clearly places it

qa r q an t c um " s ub g r o up " of Conophyton forms that have

both the axi a1

with i n the C.

relatively co!!.

FIG. 2 (Next page): ~-9.: Tracings of axial long sections (!,~,,[,j,

l,o); lines connecting midpoints of thickened portions of laminae

in the axial zones (~,e ,!l,~,m,.IU; and representative tracings (£,
!,!!.) and schematic configurations CL,9.,'y',w) of laminae of examples

of Conophyton. r-w: Percent frequency vs. lamina thickness for

forms of Conophyton; L
1

= light laminae, L
2

= dark laminae. a-c:

Conophyton cf. f.. garganicum Koro1yuk, south of Itapeva, SP (loc.

2, Fig. la, Table 1); thin sections GP/3T539-A, -B. ~-!: f.. metu-

lum Kirichenko, Lagamar, t1G; thin section GP/3T540-A. ,[-i, E.: C.

c f. f.. cy ~. i n d ric urn f.1 a s 1 0 v , Cab e 1 udo, MG (1 0 c. D, Fig. 1b); ,[ , !!.
traced from pl. II, fig. 4, i after fig. 6C, and E. after fig.6A

of Moeri, 1972. j-~: "f. aff. f.. me tu l um'", Cabe1udo, MG (loc. D,

Fig. 1b); traced from fig. 2A, Cloud and Dardenne, 1973. 1-n, s:

C. garganicum Koro1yuk, Paratoo, South Australia; l,m traced from- . --
fig. 12a, n from fig. l l e , and s after fig. l h , Preiss, 1973. O,p:- - --
.f.. ressoti var. jacqueti Betrand-Sarfati, Atar, Mauritania; after

fig. 21b, Bertrand-Sarfati, 1972.9.: Schematic microstructure of

f.. ressoti t4enchikov, Africa; after fig. 2, Cloud and Semikhatov ,

1969 . .!: f.. ressoti, Adjerazraz, Algeria; after fig. 19, Bertrand­

Sarfati, 1972. ~, w: C.omparison of lamina thicknesses and schema­

tic microstructures of C. cylindricum and C. metulum, respectively;

after fig. 2, Cloud and Semikhatov, 1969.
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t t nuo us , smooth-bordered laminae genera 11y thinner than /Sq}Jm

(Walter, 1972). Of the members of this subgroup for which des cr i p
tions have been available, ~. garganicum Koro1yuk (Fig. 21-n, s )

and f. ressoti Menchikov (Fig. 2 o-q, t) (See Bertrand-Sarfati,

1972) are the most similar to the Itapeva form, espec.ially with

respect to the thickness and configuration of the organic-rich 1!

minae. The dark laminae of the one statistically treated Itapeva

specimen of Conophyton are more closely comparable to those of f.
garganicum than to those of f. ressoti (Compare Fig. 2r with Fig.

2s and.t, and Fig. 2c with Fig. 2n and q). Hence, given the impo.!:

tance of laminar microstructure in Conophyton taxonomy, this form

is here informally designated Conophyton c f . f. garganicum.

The Itapeva Conophyton is easily distinguished from f. c f ,

£. cy1indricum Mas10v (Fig. 2g-i, see also Fig. 2v) (Moeri, 1972)

from the Bambui Group at Cabe1udo, r~inas Gerais (loc. 0, F.ig.1b),

by its laminar thickness and configuration, and from £. metu1um

Kirichenko (Fig. 2d-f, see also Fig. 2w) (Oardenne and Campos Ne­

to, 1976), also from the Bambui Group, Lagamar, MG (SE of 10c. D,

Fig. l b ) , by its axial zone and laminar configuration. The spec.:!.

men from Cabe1udo figured by Cloud and Dardenne (1973, fig. 2A;

see Fig. 2j, k , this paper), and tentatively identified as .f.aff.

f. metu1um, is now considered by Dardenne (Oral comm., 1977) to

be f. cy1indricum; th t s specimen has a significantly broader and

somewhat less regular axial zone than the Itapeva form.

The possibility that the Itapeva Conophyton may prove to be

unquestionable ~. garganicum brings with it potential biostrati ­

graphic consequences, for this form has been found on other conti

nents only in rocks of early Late Riphean (inferred from Preiss,

1973, and Cooper and Compston, 1971) to Early Riphean age (Cloud

and Semikhatov, 1969), that is, in rocks about 850 to 1700 m.y ,

old. On the other hand, should the resemblance to the North Afri­

can specimens of .f... ressoti (Bertrand-Sarfati, 1972) be more than

fortuitous, then the age for the Itapeva Cor.ophyton might be Late

to Middle Riphean, that is, less than 1300 m.y. (Preiss, 1976b) ,

and probably between 600 to 1000 m.y , (inferred from Bertrand­

Sarfati and Raa be n , 1970, Cloud and Semikhatov, 1969, and Preiss,

1976b). The possible age ranges suggested by these two forms,

therefore, would lie wttn t n the present radiometric limits for
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the age of the A~ungui Group.

FIG.3 (Next page): ~, ~: Transverse and longitudinal s e c t t ons j r e s

pectively of Conophyton cf. f. garganicum Korolyuk from the Itaia­

coca For rna t ion, sou thofIt ape va, S. P. (1 0 c. 2, Fig. 1a, Tab 1e 1);

traced from photographs; dashed lines indicate broken margins of

samples. £.-~: Transverse (£.) and longitudinal (~,~) sections traced

from cut specimens of an unnamed, platey columnar stromatolite,

Itaiacoca Formation, south of Itapeva, S.P., c and d from loco 2

( Fig. 1a, Tab1e 1) (s a mp 1e GP / 3T541 ); ~ i sap a r a ty pe 0 f Colle n i a

ita peve nsis A1me ida 0 fun s pe c i fie d pro ve nan ce sou thofIt ape va (s a m

pl e GP/3T80) . .!'.: Transverse section of Jacutophyton from Atar, t~a~

ritania (after fig. 35g, Bertrand-Sarfati, 1972), s h ow i nq Conophy­

ton-like core and concentric, platey columnar stromatolites that

have branched off the core at lower levels. Compare the c on ce n t r ic

branches with £.' above. ~: IGymnoso1:enid" stromatolites, Sete La­

goas Formation, Bambui Group, west of Sete Lagoas, M.G. (loc. C ,

Fig. lb). Note parallel branching and common coalescing of columns.

Drawn from 35 mm slide. t!., .!.: "Tungussid" and "kussiellid" stroma­

tolites, respectively, Fecho do Funil Formation, Minas Supergroup,

south of Cachoeira do Campo, 1~.G. (loc. B, Fig. lb) . .b.: after fig .

4, Dardenne and Campos Neto, 1975; 1. traced from cut specimen(sam­

ple GP/3T542). Note parallel branching and sheared stromatolite

margens (heavy lines in 2.).

The second columnar stromatolite form (Fig. 3c-e) included

in Almeida's Collenia itapevensis is typified by its elongate,sub­

prismatic transverse cross-section and by its smooth, sharply def..!.

ned, walled margins. In the three samples available for study, in­

cluding the paratype of Collenia itapevensis shown in Fig. 3e, in­

dividual columns range up to 25 cm in height and 20 cm in length

but are commonly only 2-4 cm in width (Fig. 3c). The l a min ae are

characteristically very convex to parabolic, although some are

only slightly convex. They curve to meet the column margins almost

tangentially, thereby forming a "wall", several laminae thick,that

parallels the margin. The columns are very closely spaced (genera.!

ly less than 2 cm apart) but not linked laterally.Branching appears

___.... -----..., I-I----- ~_.:;.-A~".,·-· l - .!:::! - .,n-c.,.............
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to be relatively common, with the branches arising as lateral pro

jections or as projections in niches r e e e n t r a n t within the column
(Fig.3e).

It is not yet possible to place this stromatolite wi thi n an

established taxonomic group. However, its transversely elongate

habit, close packing, and association with Conophyton (The author

has ~een this form only as loose blocks within a quarry where Cono

E..!!.yton is also found) are reminiscent of, but apparently not iden-=­

tical to, the pl a tey , concentric branches that surround the Cono­

phyton-like core of the Middle to Early Riphean(950-1700 m.y.)

Jacutophyton Shapovalova (Fig. 3f).

Geographic distribution of stromatolites in the Itaiacoca

Formation: Although the platey columnar stromatolite is known from

only two localities in the Itaiacoca Formation (locs. 1,2, Fig.

l a , Table 2), Conophyton has nO\'1 been found in five of the six

abundantly stromatolitic Itaiacoca localities (locs. 1-3, 7, 8,

Fig. la, Table 2) that the author has visited. Conophyton, threfo­

re , characterizes the stromatolite assemblage of the Itaiacoca Fo.!:

mation. In addition to the Itapeva forms, c l os e l'y spaced, broad

(to 50 em), tall (to 50 cm) , partly linked, non-branching s t r oma tp
lites occur in the formation at the Socavao and Rio do Palmito lo­

calities; and Marini and Bosio (1971) have described laterally li.!!.

ked, hemispherical stromatolites up to tens of centimeters in dia­

meter and up to 30 cm in height from near the Conophyton-bearing

Areia do Meio locality.

Comparison of the stromatolites of the Itaiacoca, Capiru and

~gua Clara Formati ons: Marini and · Basi 0 (1971) were the fi rs t to

note differences between stromatolites of the Itaiacoca and Capiru

Formations, even though only a single form from each formation was

e vat l ab l e for their study. Although space here does not permit de-

tailed discussion of the four forms of columnar stromatolites now

known from localities in the Capiru Formation (Fig. la, Table 2),

summary descriptions are presented in Table 2, and representative

specimens are illustrated in Fig . 4. Even so, the differences

between the Capiru assemblage and that of the I"taiacoca Formation

are clearly evident: Neither Conophyton nor the platey columnar

form have been found in the Capiru Formation; moreover, the predo-
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minantly sub-parallel to slightly divergent habit of branching

(Fig. 4d-g) distinguishes most of the Capiru stromatolites from
the Itaiacoca forms.

The deformed, relatively large dolomitic stromatolites

occur r in q within a calcitic matrix in the J(gua Clara Formation(Fig.

l a , Tables 1, 2) are very strange structures that are too poorly

known to be fairly compared with other stromatolites in the Ac;un ­
gui Group at this time.

FIG. 4. -- Columnar stromatolites from the Capiru Formation, Ac;un­

gui Group, north of Curitiba, Parana. Dashed lines indicate margins

of samples and uncertain limits of stromatolites. !-~: Norr-b r an

ching or infrequently branching, smooth-margined columnar s t r oma tq
lite from near Tranqueira, PR (loc. 11, Fig. la, Table l);! drawn

from 35 mm sl i de; ~ is traced from sectioned sample and shows lon­

gitudinal (left) and t re ns ve r s e j r t qh t j sections (sample GP/3T543,

loco 12, Fig. la, Table 1) . .£ is a graphic reconstruction of part

of the column shown in transverse section in b and was constructed

by a method modified from Hofmann (1976) and Preiss (1976a) (Sam ­

ple GP/3T543, faces IIIb to VIlla); the horizontal and vertical 11

nes are equally spaced, though on different scales, in order to

convey an idea of the three-dimensional configuration of the

column. This is the first published graphic reconstruction of a

South American stromatolite. Marini and Basio (1971) illustrate

other examples of this form. ~-..9.:Branching, columnar stromatolites

from north of Colombo, PR (loc. 13, Fig. la, Table 1) ~ and e are

from the same large, loose block and show relatively smooth-walled

stromatolites with slightly divergent branching. Flat-laminated

bed separates the two stromatolite levels in ~. f. illustrates a

slightly more divergently branching stromatolite with less regular

margins, and .[ shows a form with slightly divergent, unequal bran­

ches. ~-f traced from photographs . ..9. drawn from 35 mm slide of sam

ple GP/3T544.
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TABLE 2. Preliminary description and distribution of kinds of

stromatolites in the AQungui Group.

Description

1. uCo11enia itapevensis u reported by

Distribution(Formation:
locaJity numbers of Fig
1a and Table 1).

ALrna ida, 1957 . . .. . ..... . ......... Itaiacoca: 1,2,3,5,6,7

2. Conophyton cf.C.garganicum(*) and

other unstudied samples of Conophy

ton (Figs. 2a-c, 3a,b) Itaiacoca: 1',2*,3*,7,8

3. Platey, branching columnar stroma­

tolites with distinct walls (Fig.

3c-e) . . . . . . . . . .. . ...... .......... Itaiacoca: 1,2

4. Broad,closely spaced, partly lin­

ked,non-branching stromatolites

with slightly convex laminae ..... Itaiacoca: 6,7

5. Irregular, undulatory bedding =

stromatolites? ... ................ Itaiacoca: 4

6. Apparently deformed, branching(?)

dolomitic stromatolites separated

by calcitic interareas . ' ,tl;gua Clara: 9

7. Straight,non-branching,smooth, co­

lumnar stromatolites with possible

walls (Fig. 4a-c) Capiru: 11,12,147

8. Parallel to slightly divergently

branching, columnar stromatolites,

ocassionally expanding upwards),

wi t h smaat h ( wall e d?) mar gin s ( Fig.

4d-e) ............................• Capiru: 10.11?,13,14?

9. Columnar stromatolites with sligh­

tly divergent, unequal branching

and slightly ragged a d ga s l F Lg v-l g L, Capiru: 11,13

10. Relatively short,broad, divergen­

tly branching, columnar stromato­

lites with slightly ragged margins

(Fig. 4f) .•••••••••••••••.•••••. Capiru: 11,13
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Significance of the differences between the stromatolites of-- -
the ltaiacoca and Capiru Formations: The lack of columnar stromato

lites common to both the ltaiacoca and Capiru Formations suggests

either or both of two possibilities: (1) the two formations are of

different ages, and/or (2) they represent different environments

of deposition.

Evidence supportive of at least the latter possibility is

contained in the stromatolites themselves. For example, the very

fine, uniform, and continuous lamination in Conophyton c f . f. gar­

ganicum suggests that this stromatolite must have formed in a rel~

tively calm, completely submerged (probably subtidal) environment

away from the harsh conditions of the intertidal zone. Erosional

"micro-unconformities", wh i ch apparently form under conditions of

energetic wave action and periodic desiccation such as occur on

tidal flats, are lacking in the ltapeva stromatolites but are pre­

sent in at least one form of Capiru stromatolite (no. 10, Table 2).

Moreover, at the ltabranca locality in the Capiru Formation, small

intraformational clasts occur between stromatolite columns and

attest to nearby conditions of probable desiccation and reworking

of penecontemporaneous sediments. Such clasts are not known

between stromatolite columns in the ltaiacoca Formation. Thus, pr~

1iminary evidence suggests generally more energetic environmental

conditions for the Capiru stromatolites than for the Itaiacoca

forms. I~hether the t\'10 assemblages also differ in age may become

clear once forms from both have been thoroughly ana l y ze d •

Comparison with stromatolites of the Minas Supergroup and

the Bambui Group: Although stromatolites have been found in more

than 30 localities in the Brazilian Precambrian outside the Acun ­

gui Group, the only columnar forms whose biostratigraphic potential

has been discussed are the following: (1) tectonized IItungussid"

(Fig. 3h) and "k us s t e l l i d" (Fig. 3i) forms from the more than 1.8

b.y.-old (U.G. Cordani, oral c omm . , 1977) Fecho do Funil Formation

ofthe r~ ina s Superg r 0 up (1 0 c. B, Fig. 1b) (Da r den ne and Cam p 0 s Ne ­

to, 1975); (2) "gymnosolenidll stromatolites (Fig. 3g) from the Se­

te Lagoas Formation, Bambui Group (loc. C, Fig. 1b) (Marchese,

1974); and (3) forms of Conophyton (Fig. 2 d-k), discussed here in

a previous section, from the Bambui Group (area of loco D, fi g.lb)

(Dardenne ~ ~., 1971; r~oeri, 1972; Cloud and Dardenne, 1973; Da.!:
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denne and Campos Neto, 1976). Comparison of the sketches of the
platey Itapeva stromatolite (Fig. 3c-e) with those of the "gymno­

so l e nt d" (Fig. 3g), IItungussid" (Fig. 3h), and "kussiellid" (Fig.

3i) stromatolites reveals at a glance significant differences in

laminar and columnar shapes, marginal outlines, and branch habits.

Conclusions: Preliminary results of a study of s t r-omat ol j

tes from the Upper Precambrian Ac;ungui Group of southeast Brazi 1
suggest the following conclusions:

(1) Included in the original concept of Collenia itapeven ­

sis Almeida 1944 from the Itaiacoca Formation are two forms of co

lumnar stromatolites -- one assignable to Conophyton cf . .f.. garga

nicum and the other not yet named--that can no longer be maintai­
ned within the group Collenia.

( 2) 0 f the s t rom a t 0 1i t esoccur r i ngin the I t ai a co ca Forma ­
tion, the most widespread and distinctive is Conophyton. In con­

trast, the stromatolite assemblage of the Capiru Formation lacks

Conophyton and is, in fact, quite distinct fr.om the Itaiacoca as­

semblage. The differences between the assemblages seem be at least

partly environmental in origin, the Itaiacoca assemblage represe.!!. "

ting a calm, probably subtidal environment and the Capiru assem ­

blage representing a more energetic, possibly partly intertidal

setting. Whether the two assemblages also differ in age is not

known at present.

(3) The above observations support other geologic evidence

favoring the maintenance of the Itaiacoca and Capiru Formations

I as separate stratigraphic units.

(4) The columnar stromatolites of the Itaiacoca Formation

"al s o differ from older stromatolites in the Minas Supergroup and

from forms in the Bambui Group.

(5) It is premature to attempt to assign an absol ute age to

the Ac;ungui Group on the basis of its stromatolites.Nevertheless,

the following observation may be made: The age of the Itaiacoca

Formation could lie be twe e n 850 to 1700 m.y. or 600 to 1000 m.y.

depending upon whether future research confirms the tentative

identification of the Itapeva Conophyton as.f.. garganicum (the fa

vored hypothesis) or as .f.. ressoti, respectively.



- 196 -

Acknowledgments: The author would like to thank the fo1-

1ow i n9 pe0 p1e and ins tituti 0 nsf 0 r the i r he1pan den co urag e me n t :
Prof. A.C. Rocha-Campos, Prof. A.M. Coimbra, Prof. F.F.M. de Al­

meida, and Paulo Correa, all from USPj Prof. J.E. Passos Guima­

dies, IGG, SPj Profs . J.J. Bigarella and F.F. Azevedo, UFPl", Curi

tiba; Dr. t~. ~1uze1 and E.G. de Almeida of Industrias Votorantim-

and Dr. S.E. Hink1er and A. Pereira of Cia. de Cimento Portland

Maringa, all in Itapeva, SP; Mr. A1tevir Antoniocomi, Tranqueira,

PR; the Funda~ao de Amparo a Pesquisa do Estado de Sao Paulo

(FAPESP); and the Conse1ho Naciona1 de Pesquisa (CNPq).

BIBLIOGRAPHY

ALMEIDA, F.F.M.de 1944 -- Collenia itapevensis s p • n. -- urn
fossil pre-cambriano do Estado de Sao Paulo.· Bol. Fac.

Fil. Cienc. Letras, Univ. Sao Paulo XLV, Geologia No.1:

89-106.

ALMEIDA, F.F.M.de -- 1957 -- Novas oco rr-en c t a s de fasseis no pre­

cambriano brasileiro. An. Acad. Bras. Cienc.29:63-72.

BERTRAND-SARFATI, J. -- 1972 -- Stromatolites columnaires du Pre­

cambrien superieur, Sahara nord-occidental -- Inventaire,

morpho1ogie et microstructure des laminations, correla ­

tions stratigraphiques. Centre National de l a Recherche

Scientifique, Centre de Recherches sur 'l e s Zones Arides.

Sere Geologie l!: 245 pp.

I BERTRANO-SARFATI, J. and RAABEN, M.E. -- 1970 Comparaison des

ensembles stromato1itiques du Precambrien superieur du

Sahara occidental et de l'Oura1. Bull. Soc. geol. de

France (7), .:!1. (2) : 364-371.

BIGARELLA, J.J. and SALM1UNI, R. -- 1956 -- Estudos preliminares

na Serie Ar;ungui, V -- Estruturas organogenas nos dolqmi

tos da Fo rma cj o Capiru (Estado do Parana). Dusenia 2.(6}:

317-323.

BIGARELLA, J.J., and SALAMUNI, R. -- 1959 -- con t r tb ut cao a geol.Q.

gia da regiao sul da Serie A~ungui (Estado do Parana).

Bol. Paulista Geogr. ~ : 20 pp.



b

- 197 -

CLOUD. P. and DARDENNE. M. -- 1973 -- Proterozoi c age of the Bam

b uf Group in Brazil. Bull. Geol. Soc. Amer. 84: 1673-1676.

CLOUD. P.E., Jr., and SEMIKHATOV. M.A. -- 1969 -- Proterozoic

stromatolite zonation. Amer. J. Sci. 267: 1017-1061.

COOPER. J.A. and COt~PSTON, W. -- 1971 -- Rb-Sr dating within the

Houghton Inlier, South Australia. J. Geol. Soc. Australia
17: 213-219.

CORDANI. U.G. and BITTENCOURT, I. -- 1967 -- Determina~ao de ida

de potassio-argonio em rochas do Grupo A~ungui. Anais XXI

Congr. Bras. Geol. pp • 218-233, Curitiba.

CORDANI, U.G. and KAHASHITA, K. -- 1971 -- Estudo qeocr on ol Sqf c»

pe l o metodo Rb-Sr, de rochas graniticas intrusivas no Gru

po Acun qu i . Anais XXV Congr. Bras. Geol. 1 : 105-110, Sao

Paulo.

DARDENNE, M.A., and CAMPOS NETO, N. da C. -- 1975 -- Es t r-cma tji l t

tos colunares na Serie Minas (MG). Rev. Bras. Geoc. 5:99­

105.

DARDENNE, M.A. and CAMPOS NETO, M. da C. -- 1976 -- Geologia da

regiao de Lagamar (Minas Gerais). Resumos dos Trabalhos ,

XXIX Congr. Bras. Geol., p • 17 (Abstract), Be l o Horizon­

te .

DARDENNE, M.A., MELD, S.M.G., and MOERI,E. -- 1971 -- Conophyton:

urn fossil index do Pre-Cambriano no Grupo Bambui. Ciencia

e Cul tura 24: 199-204.

FUCK, R.A., MARINI,O.J., TREIN,E., and MURATORI, A. -- 1971

Geologia do leste paranaense. Anais XXV Congr. Bras. Geol.

1 : 121-130, Sao Paulo.

HOFMANN, H.J. -- 1969 -- Attributes of stromatolites. Geol. Surv.

Canada Paper 69-39: 77 pp.

HOFMANN, H.J. --1976 -- Graphic representation of fossil stroma­

toids; new method with improved precision, in Walter, M.R.

(ed.), Stromatolites, Elsevier Scientific Publishing Co.,

Amsterdam, pp , 15-20.



- 198 -

~'ARCHESE, H.G. -- 1974 -- Estromato1itos "gymnoso1enidos" en e1

1ado oriental de Minas Gerais, Brasil. Rev. Bras. Geoc.

4: 25 7- 2 7'1 •

MARINI, O.J. and BIGARELLA, J.J. -- 1967 -- Rochas c a l cSr t e s do

Grupo A~ungui, in Bigarella, J.J., Sa1amuni, R., and Pin

to,V.M.(eds.),Geo1ogia do Pre-Devoniano e intrusivas sub
- - --=

sequentes da por~ao oriental do Estado do Parana. Sol.P!

ranaense de Geoc., Nos. 23-25: 105-150, P1s. 31-38.

MARINI, O.J. and BOSIO,N.J. -- 1971 -- Es t r omatfi l t t o s em do1omi-

tos do Grupo A~ungui.An.Acad.Bras.Cienc.43: 161-175.

MARINI, O.J. TREIN,E.,and FUCK,R.A. -- 1967 -- 0 Grupo Ac un qu t no

Estado do Parana, in Bigarella, J.J.,Sa1amuni, R., and

Pinto, V.~1.(eds.), Geo10gi~ do Pre-Devoniano ~ intrusi­

vas subsequentes ~ por~ao oriental do Estado do Parana,

Bo1. Paranaense de Ge oc . , Nos. 23-25: 43-103, P1s.13-29.

MOERI , E. -- 1972 -- On a columnar stromatolite in the Precambrian

Bambui Group of central Brazil .Ec1 ogae geo1 .He1 v . 65

185-195.

PETRI, S. and SUGUIO,K. -- 1969 -- Sobre os metassedimentos do Gru

p0 A~ un 9ui doe x t r em 0 s u1 doE s tad 0 deSa 0 Pa u1o. Con ve ­

nio Secr.Publ.e Fac.Fil.Cienc.Letras,Univ.S.P., 98 pp .

PREISS, W.V. -- 1973 -- The sy.stematics of South Australian Pre-

cambrian and Cambrian stromatolites, Part. II. Trans.Roy

Soc. South Australia 97 : 91-125.

PREISS, H.V. - 1976a -- Basic field and laboratory methods for the

study of stromatolites, in \~a1ter, M.R. (ed.), Stromato­

lites, Elsevier Scientific Publishing Co • , Amsterdam,
pp. 5-13.

PREISS, W.V. -- 1976b -- Intercontinental correlations, in Walter,

1-' . R. (e d . ), St roma t 0 1ite s , E1s e vie r Sci e n t i fie Pub 1i ­

shing Co., Amsterdam, pp . 359-370.

WALTER, M.R. -- 1972 -- Stromatolites and the biostratigraphy of

the Australian Precambrian and Cambrian. Pa1aeonto1.

Assoc. London, Special Paper 11: 190 pp ,

"'!




