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hydrocarbon migration, which has significant effect on 
formation-water chemistry. The relationship between 
hydrocarbon migration and diagenetic minerals may be used as 
a pathfinder for hydrocarbon accumulation at depth. 
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Pennsylvanian Shelf Carbonates, Madera Formation, Taos 
Trough, Northern New Mexico 

The sandy limestones of the Madera Formation differ 
significantly from shelf carbonates described in other south
western late Paleozoic basins in that: (1) they were deposited 
adjacent to an active uphft that provided terrigenous elastics; 
and (2) no large scale phylloid algal mounds were developed. 
Prior to deposition of the Madera limestones, early to middle 
Desmoinesian deltaic deposits derived from the Uncompaghre 
uplift prograded eastward into the basin. Carbonate deposi
tion was locally initiated on abandoned deltaic platforms, 
where low relief blue-green algal mudbanks and bryozoan 
mounds developed. 

Carbonate deposition became widespread during a middle 
Desmoinesian transgression. Hummocky to cross-bedded 
crinoid grainstone shoals formed on and seaward of the algal 
mudbanks. These initial crinoid shoals were small and laterally 
discontinuous. As the shoals prograded and evolved into wave 
resistant barriers, extensive lagoonal and channeled tidal-flat 
deposits developed behind them. These low-energy lagoonal 
fades are characterized by small, low reUef phylloid algal bars 
separated by bioturbated sandy siltstones. Fusulinid 
packstones filled tidal channels which graded laterally into 
dasycladacean algal flats. Progradation of the shoals also 
caused steepening of the platform margin, which led to 
restricted circulation in the slope/basinal depression. Anoxic 
conditions developed, and thick black, calcareous shaly 
siltstones were deposited in the basin. Carbonate deposition on 
the shelf was then terminated by renewed fluvial activity. 
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Evidence for Pervasive Bioerosion of Silica Substrates in a 
Freshwater Peat Environment 

Sihceous particles (30 to 100 ̂ m) collected from freshwater 
peat deposits in the Okefenokee swamp show extensive effects 
of bioerosion. When viewed with the SEM these effects in
clude: (1) depressions (similar to those produced by diatoms); 
(2) perforations (holes 2 /tm in diameter); and (3) borings 
(holes >'2 |iim in diameter). These features are most likely to be 
of biological origin because of their smooth surfaces and the 
consistency of the geometry of the cavities. The delicate nature 
of the eroded grains dictates that the biological agents respon
sible must have lived in the peat-forming environment. For ex
ample, monaxon sponge spicules have lost as much as half 
their original mass through hundreds of tubular microborings, 
rendering them far too fragile for transport. Heretofore, 
microborings have been observed to commonly occur on car
bonate substrates, and in only two cases has bioerosion been 
reported in siliceous sediments in a marine environment. Our 
observations show that freshwater organisms are also capable 
of boring/dissolving silica, and that this form of degradation 
may play a major role in silicon mobility within peat-forming 
environments. 
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Barra Nova Salt Domes Province, Espirito Santo Basin, Off
shore Brazil 

The Barra Nova salt domes province, in the Espirito Santo 
basin, offshore Brazil, bears some resemblance to the interior 
basins of the Gulf of Mexico. Two main hypotheses try to ex
plain the origin of the Barra Nova salt domes. (1) Since Aptian 
salt was overlain by uniform Albian platform, salt movement 
began as a consequence of the general eastward tilting of the 
basin which caused gravity sliding and the formation of salt 
pillows. (2) Existence of an uneven sedimentary loading is 
represented by Upper Cretaceous volcanic flows extending 
over the area underlain by salt. These volcanics sank into the 
salt, forming exposed sak masses which were dissolved, caus
ing salt withdrawal and gravity shding. Continued sedimenta
tion on the evacuated areas induces the formation of salt 
domes. 

The initial salt pillows began forming during the Albian. 
Before the Maestrichtian, they reached the extrusion/collaps
ing phase which extended to the Holocene with the salt domes 
being dissolved on the present sea floor. One of the mapped 
domes represents an exception, as it seems to be already in the 
burying phase. 

The gravity sliding, originated from halokinesis, was an im
portant factor in the tectono-sedimentary evolution of the 
Espirito Santo basin from Late Cretaceous on. 
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Analysis of Upper Cretaceous Trace-Fossil Assemblages, U.S. 
Western Interior 

Diversity and abundance of trace fossils in strata of the 
Greenhorn and Niobrara cyclothems of west-central Kansas, 
southern Colorado, and south-central Utah have been used to 
quantify trace-fossil assemblages. Recognition of assemblages 
is based on use of quantitative, semi-quantitative, and binary 
(presence-absence) data in conjunction with cluster and factor 
analysis. Although the character of the original burrowing in-
fauna was a primary factor in assemblage composition, the 
nature of burrowed sediments and diagenesis exerted strong 
influence on the preserved trace-fossil record. Thus, the pres
ent composition of originally similar assemblages may differ 
among the several lithotypes (sandstone, shale, chalk, 
limestone) because of variations in depositional and diagenetic 
processes that affected preservation of biogenic structures. It 
is suggested that some of the observed differences in these Up
per Cretaceous trace-fossil assemblages are more apparent 
than real. 

At present, taxonomic problems relating to trace fossils 
hinder quantification of the Upper Cretaceous assemblages. 
Direct application of standard taxonomic conventions could 
lead to conceptual confusion because the morphology of trace 
fossils is controlled as much by general behavior of organisms 
and their specific responses to sedimentologic parameters as by 
body form. For example, Ophiomorpha is known to grade in
to Thalassinoides, some of which developed TeicMchnus-likt 
form. Furthermore, some Rhizocorallium are connected to 
Thalassinoides burrow systems. The first three genera could be 
synonymized with Rhizocorallium, which has priority. A more 
constructive approach involves erection of suprageneric 
categories, such as Rhizocorallium-gioup, that would express 


