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proposed as the most adequate source of Pel111ian volcanic
ash. In these areas, volcanoes expelled ash that traveled tholl­
sands of kilometers before settling in deltaic or shallow ma­
rine environments.

Up to now, twenty-three occurrences of Permian shard­
bearing sediments have been identified in the Param\ Basin.
This evidence suggests that Patagoni a-derived dense clouds
of ash could have reached Australia bUl unloaded progressi­
vely less ash as they traveled to northern Gondwana.

Shard-bearing sed iments seem to provide an excellent
stratigraphic marker, but they must be separuled from occur­
rences of tonsteins, ash falls or ash now tuffs, which have
been recorded in the Permian Gondwana and that would in­
dicate a closer volcanic source area.
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Ao se interpretar as grc tas scnoi dais como pistas produ zi­

das por vermes, elas pode m tambcm scr identificadas COIllO

corrcspondcntes ao icnogenc ro Cochli chnu s Hitc hcock,
1858, ichn otaxon rcpresentudo por cscavacocs rncandran­
tes de oricntacao hori zonta l lembrando curvas sinuosas,
Estc certamcnte foi 0 casu de C. lagartensis Muniz, 1980,
dcsignacao icuocspccl fica urribuida as estruturas ussocia­
das as rnarcas onduladas em are nitos da Formacao l.agar­
to, Grupe Estanc ia, do Cambriano'? do Estado de Scrgipc,
C. lagartensis apresenla 0 mcsrno padriio repeti tivo ob­

scrvado nas estru turas dos cxe mplos anteriores e revela
tambem a cxistencia de angulos agudos de relativa Ire­
qilencia ao tonga das cstruturas, fato incompativel COIll a
producao de uma pist a senoid al par um organ ismo no de­
corrcr de se u des locamento. Es tas caractcrist icas destoam

das observadas nos exempla res das icnocs pecies conheci­
das de Cochlichnus, que ocorrem iso ladamente au em gru­
pas, mas ncstc ultimo caso com as pistas dispost as aleato­
riamente nos sedimentos. inclu sive nos rcgistros com mar­
cas onduladas . C. lagartensis pode portant o scr conside­
rado uma cstr utura scdimentar inorgfinica, como grctas de
conuucao seno ida is.
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The scrutiny of a large number of thin sections taken from
drill core samples and a few from outcrops in southern Bra­
zil has revealed recurrence of ample ash t~tl l episodes during
the Perm ian between 270 and 245 Ma. The microscopic stu­
dy revealed scattered or concentrated altered volcanic glass
shards along strata of the Rio Bonito and Tatui formations.
The shard-bearing sed iment is usually a silty or cherty mu­
dstone, which is ollcn impregnated by variable amounts of
carbonatic cement. Muds tones are massive or with vague
planar bedding or may show convoluted bcds and ovoid spols
resembling grapes.

Explosive volcanism could explain ash falls over large
areas. For this reason Pcrmian volcanic sources have been
sought in South Africa, in thc Andean Cordillera and along
the margin or the Param\ Basin. An assembly of rhyolitic cen­
ters described in the Cordillera and in Patagonia has been

As grctas de contracao senoida is, par ticulannente as
prescnt cs em camadas prc-camb rianas, cram constantc­
mente interpr etadas como frugrnc ntos fo ssil izad os de al­
gas e/ou pistas produzidas por organismos verm iformcs,
lcvand o muita s dc las a rccc bcr dcsign acocs form ais ieno ­
gcnericas c, incl usive, icnocspccifi cas. Entre os exe rnplos

classicos dcstacam-sc as de "Manchuriophycus" c "Rhy­
sonctron", rcspcctivamcntc do Pre-Cambria no da China e
do Canada, Estruturas scmclhantcs a cssas esrilo prcscn­
tcs em are nite s de varius idades deposi tad os em ambien­

tcs Il uviais, lacustres au marinhos ruses , norma lmente as­
sociadas a marcas onduladas, corrcspondcndo em tarna­
nho c lonna ao mode le dos cxcmplos ci tados . a s cvcntos
que lcvam a formacao dcssas cst ruturas pod em scr ass im
resumidos: ao terminar 0 revo lv imcnt o do sedim ento do
Iundo pcla ayiio de tcmpes tades , deposi ta-so inicialmcnte
o material arc noso; apos a sua deposicao, 0 mov imcnto de
osc ilacao das onda s continua a modclar a are ia origi nando
as marcus onduladus, as quais torn am-se finalmente co­
bcrtas pc la frac;iio mais fina do sedimenlo que acumula­
se, prc fcrcncialrncntc, nas deprc ssocs das marc as; a gco­
metr ia dos corpos arg ilosos term ina por induzir a forma­
cao de gretas seno ida is, ao inves da form a ret icul ar tipi ca.
As grc tas ass irn dispocm- sc ao longo das deprc ssocs das
marcus onduladas, na sua maioria scm cortar suas cristas;
curiosa men te, 0 fcnomcno pode repetir-se ao longo de to­
das as dcpre ssocs, como as prescnt cs no quartzi te Beltian
da forma cao prc-cambriana Striped Peak , de Idaho, EUA .
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