
Brasileira de

30- 3 4Anais da

Academia

~r:. 0'1 "'\ -sc .~'O CD

C; '1 \.\ 'S S .2..~ @

Ci)9 ~ $"1-"1-.1 Q

Ciencias

Vol. 69, Nfl 2, 1997

Comissao Editorial

Affonso Guidao Gomes (Editor Chefe)
-CIENCIAS FiSlCAS

Cesar Camacho Manco
-CIENCIAS MATEMATlCAS

Antonio de Freitas Pacheco
-CIENCIAS FislCAS

Fernando Galembeck
-CIENCIAS QUiMlCAS

Di6genes de Almeida Campos
-CIENCIAS DA TERRA

Lewis Joel Greene
-CIENCIAS BIOLOClCAS



ACADEMIA BRASILEIRA DE CIENCIAS 275 /

PAULO E. S . SATO* *
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The Lapa sandstone forms an almost co ntinuous.

broadly sinuous. linear ridge that extends for abo ut 180

km. with a general NNW-SSE trend. from south of Rio

Negrinho (SC ) to north of Palmeira (PR) . The ridge

varie s from a few hundred meters to 2 krn in width and

it rises up to 80m above the surro unding topography. At

its north ern end. north of Lapa (PR). as far as the area of

the Vila Velha Park (PR) . the ridge is dism embered into

several smaller, elonga ted sandstone cres ts that seem to

merge with the Vila Velha sandstone.

Recent mapping showed that the ridge co mprises

several lithofacies assoc iations that see m to make up the

exhumed fill of a subglac ial tunn el-valley deeply carve d

into Itarare Sub group sedime nts and reac hing bedrock of

midd le Paleozoic sandsto ne (Furnas Format ion) at its

northern extremity. Though this indicates that the valley

was cut into rocks successively older from south to north

its exact age relationship within the Itarare Sub group is

not yet entire ly clear. Maximum tunnel height was at

least 80m. but relatively steep erosio nal contacts along

the sides of the ridge suggest an originally deep er floor.

Valley pro file is irreg ular both transversely, as well as

along its axis .

Main lithofacies associations recognized include

interbedded fluv ial-deltaic and marine reworked , fine to

medium sandstone and subsidiary conglomerate, and

mass flow diamictites (suprag Jacial glacioge nic

deposits"). These ove rly in erosional contact eskerlike,

loca lly deformed (faulted and slumped) bodies of

interbedded coarse conglo merate. sandstone and

diamictite. Near Porto Amazonas (PR) fine-medium

sandstone turbidites, fluidized or grain flow sandstones

and deb ris-flow diamic tites associated with the Lapa

sands tone suggest a deeper mari ne setting .

Fie ld evidence indicates tha t the Lapa sandstone at

least part iall y overlies the Vila Velha sandstone. Both are

probably ge netica lly related in term s of the depo sition al

model for the Lapa sandstone presented herein.

Sediment ary struc tures and geo metry of the Vila Velha

are suzzestive of a shallow mari ne setting . Low dipping
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TH E LATE PALEOZOIC LAPA SANDSTONE

(ITARARE SUBGRO UP): A POSSIBLE

\ TUNNEL-VALLEY FILL?* /

1. R. CAI\'UTO . A. C. R OCHA-C AMPOS AND

Ke ge lidium is an important element for the

understandin g of Paleozoi c gymnosperm evolution .

Kege lidium could be related to ear ly pteridos penn

groups which probably were the ances tors of the major

grou ps (e.g. Lyginopteridaceae). However. Kegelidium

has some excl usive char acters and distinct geographical

distribution in relation to euramerican taxa. which could

indicate that it originated from a different evo lutionary

lineage. Therefore, Gondwana groups may be related to

euramerican ones only at higher levels of taxa . - (5 de

dezembro de 1996).

MICROSPORANGL\TE ORGA NS FROM THE

LOWER CARBONIFEROUS OF NORTHEASTERN

BRAZIL (PARNAIBA BASIN, POTI FORt'\IATlON)

ROBERTO IANNUZZI! AND OSCAR R bS LER
2

IIG-UFRGS .

~ IG-US P.

The reco rd of pteridospenn reprodu ctive orga ns is

very rare in the Carboniferous of Gond wana. These

struc tures had been found until now in Carbonifero us

stra ta from Peru and Argent ina in South America

continent.

Speci mens of Kege lidium lamegoi Dolianiti, 1954

(Bol. DGM, 148: 24-27) are reviewed and redesc ribed

here. The orig inal diagnosis is emended. The studied

material comprises detached port ions of leafless

branches bearing termi~al sporangia collected from one

core and outcrops of the Poti Formation . of Visean age,

according to palynologica l studies.

More complete specimens of Kege lidium show a

three-dim ension al branch sys tem bearin g a dichotomous

and alterna te arrange ment of the axe s. The axes are

always attached at acute ang les. Sporangia are 2.9-4.1

mm long and 0,7- 1,4 mm wide . bana na-shaped. with a

lengthwise stria ted surface, without marki ngs of

dehiscence and tapering to a short blunt tip. Kege lidium

sporangia are born e always in two pairs of four unfused

sporangia, loosely arranged. Each terminal spo rang ial

pair is joi ned at the base in a single sustaining struc ture.

Kege lidium is comparable to pteridospenn

nonsynangiate organs, like Zimmermanni theca from the

Lower Carboniferous of Europe. Kege lidium is also very

similar to Obandotheca from the low ermost Upp er

Carboniferou s of Peru , but, due to differences in surface

charac ters, termin al arrangement of sporangia. and ,

mainly, in branch system, Kegelidium is considered a

dis tinct taxon.
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cross-stratification and vert ical and horizon tal burrows

suggest a tidally influenced enviro nment.

The prelimi nary deposi tional model inte rpre ted for

the Lapa sandstone involves formation of a subg lacial

drainage way or tunnel-valley below the Parana glac ial

lobe through headward erosio n by confine d meltwa ter

with possible contribution of glacial abrasio n. Erosion

may have started by piping at the margin of the glacier.

Eroded sedi ments were transported and deposi ted as an

ex tensive apron or delta in front of the marine margin of

the lobe (Vila Velha sandsto ne) . Durin g waning flow ice

co ntac t esker-like sediments were deposited within the

tunn el.

Retreat of the glacier margin and subsequent rise in

sea level resulted in exposure of the subg lac ially cut

topog raphy and its recurrent infil ling by fluvial. deltaic,

glacial-marine and marine sediments. and by marine

reworking of these. Post-glacial transgression resulte d in

deep penetra tion of marine wa ters southward into the

valle y and deposition of drapin g marine mud on top of

the Lapa sands tone. These processes ended wi th

pos t-g lacia l isostatic upwarping, documented by the

rec urre nce of fluvi al cross-stra tifica tion above marin e

bed s. - (5 de dezembro de 1996).

*Suppon FAPESP.

**Curso de Graduacao.

TAF OFLORA DAS CAMADAS NOVA IORQUE,

DEPOSITOS NEOGENOS DO RIO PARNAIB A, MA,

BRASIL: FABACEAE

P ATRiCIA DE S OUZA CRISTALU
I* E

ANA FL ORA M ANDARIM-DE-LACERDA*2

IIG-USP.

2IG-USPIIB-UERJ.

Dos 16 especimes ja identificados, ate 0 nivel de

familia, na tafo flora pliocenica das cam adas Nova

Iorque, I I pertencem as Leguminos ae (Fabaceae); 3, as

My rtaceae; 1, as Malvaceae e ou tro, as Smilacace ae.

Dentro das Leguminosae foi possfvel estabelecer, entre

cornpress oes foliares e carpica seis grupos

parataxo nomicos, segund o metod ologia aplicada por

Pole ( 1993, J. Royal Soc. N. Z.. 23: 345-39 1): Parataxa

FNNY-L.1-6. FNN Y-L.I. co m 3 foliolos fonernen te

assirnetricos e romb oedricos, de margem inteir a,

venacao broq uid6 dro ma im perfeita e festonada e
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intersec undarias em areas intercostais irregul ares,

apresenta venacao terciaria reticul ada orto gonal

variando ao lon go da lamin a. FNNY-L.2 co mpree nde 3

foliolos oblongos assirnetricos. de margem inteira. com

venacao sec undaria broquid6d rom a. orig inando ca mpos

intercostais de area s variadas , Presen ca de

intersecund ar ias, Venacao de hierarqu ia superio r em

padrao ortogonal. FNNY-L.3 . representado por foliolo

assimetrico obl ongo de margem inteira. co m arranjo

sec undario broquid6d rom o imperfei to defin indo areas

marginais d iferentes e zonas cos tais qu ase paralelas,

poss uindo venacao intersecundaria pouco evide nte e

terciari as-qu aternarias retic uladas. Estas ires fisionomi as

sao freqiientes em Mimosoide ae. FN NY-LA

co mpreende 2 folio los sime tricos e elfpticos . de margem

inte ira . venacao sec undaria broquid6drom a. defin indo

areas intersec undarias semelhantes . Venacao de

hierarquia superior retic ulada. lntersecu ndar ias raras.

FNNY-L.5 represent a I fo lio lo elfptico. assimetrico na

base. de margem intei ra, com venacao secundaria mista,

multi-fes tonada. Intersecundari as presentes. Estes

aspec tos morfol6gicos sao freqiientes em foliolos de

Caesalpinio ideae . FNNY-L.6 refere-se a pane

meso-distal valvar de fruto polisp ermi co com pericarpo

nao septado, nao apiculado. pou co espesso. co ntendo,

pelo rnenos , quatro funiculos . E forma pr6xim a as

Mimosoideae. A presenca marcante e diversific ada das

Legu minosae nas camadas Nova Iorque e evidenc iada

por sua macroflora, nao tendo sido detectada em seu

conteiido palinol6gico (Lima, no prelo ). - (5 de

dezembro de 1996) .

*Curso de Pos-G raduacao,

PALEO ENVIRO NME NTAL Al\'D STRATIGRAPHIC

IMPLICATI ONS OF THE PRESENCE OF Navifusa

COM BAZ LANGE & PANSART, 1967 IN THE

ITARARE SUBGROUP (WESTPHALIAN),

ARAl;OIABA DA SERRA (SP), PARA NA BASIN,

BRAZIL
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Varied fossi l remains of gas tropods, bivalves.

brachiopods, forami nife ra, sponge spicules , crus taceans,

cri noids and fish. together with ichnofossils, indicate a

marine-infl uence during sedi mentation of certai n levels




