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A series of maps constructed from seismic data trace the late PUislo-
cene and Holocene development of Corpus Christi Bay. The seismic data 
consists of 320 km of older sparker data, 80 km of older Uniboom data, 
160 km of recent ORE Geopulse data, plus some 3.5 kHz Datasonics 
data. 

Seismic facies and the principal sedimentary features are mapped. 
Main unconformities such as the Holocene/Pleistocene erosional uncon
formity and the thickness of Holocene fill are contoured. 

Vertically stacked channels indicate that the ancestral Nueces River 
meandered across the same geographic area during the late Quaternary. 
Seismic signatures suggest extensive distribution of sand as channel fill, 
bars and spits, and reworked older deposits. Numerous moundlike struc
tures are interpreted to be ancient oyster banks, which occupy areas in the 
bay where no living oyster reefs exist today. Holocene evolution indicates 
progressive widening of the estuary and filling from both the Nueces 
River and the landward migrating barrier islands. 
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Cambrian Trilobites with Siberian Affinities, Southwestern Alaska 

Cambrian trilobites occur in two levels (about 7 m apart) in the core of 
a large, complex anticlinal structure in the area between the Taylor Moun
tains and the Hoholitna River in southwestern Alaska. The lower collec
tion contains Erbia, Macannaia (a species close to Soviet forms described 
as Pagetia/erox Lermontova), two species of Kootenia (including one 
perhaps conspecific with forms from the central Brooks Range), and sev
eral species of ptychoparioid trilobites. It is clear that biogeographic 
affinities are with the transitional facies of the eastern Siberian platform 
and the south Siberian foldbelt. In Soviet terms, the age of the collection 
falls in a disputed interval called latest Early Cambrian (Tojonian) by 
some authors, and earliest Middle Cambrian (Amgan) by others. In 
North American terras, Macannaia is known only from early Middle 
Cambrian beds. The younger collection contains abundant agnostids, a 
variety of conocoryphids, Paradoxides, and several species of ptychopa
rioid trilobites. This is an assemblage of undoubted late Middle Cam
brian age, comparable to faunas described from the Maya Stage of the 
Siberian platform and the Paradoxidesparadoxissimus Stage of the Bal
tic region. Both faunas are from ocean-facing or outer shelf environ
ments. None of the key non-agnostid or non-pagetiid elements have been 
seen previously in deposits of Cambrian North America. 
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Fluvial Sand Shapes: Effects of Tributary Mixing 

Similarities and differences in gross shapes of fluvial quartz sand 
grains contain information useful for interpretation of sediment trans
port history. The shapes of sand grains in a given river depend on the 
source, or sources, of sand within the drainage basin and on the abrasion 
and shape sorting that has occurred during transport. It is highly unlikely 
that 2 major streams will carry precisely similar-shaped grain suites. 
Therefore, when 2 streams join, the resulting sand can be recognized, on 
the basis of shape, as being mixtures of the 2 input streams. 

The multiple rotations method of quantitative shape analysis charac
terizes sets of grain shapes with 5 or 6 numerical factor loadings, and indi
vidual grains are described by 5 or 6 factor scores. Trends of shape 
changes, such as those that occur along the length of a river, show up well 
on bivariate-factor score plots. These trends are interrupted and offset by 
mixing of sands contributed by tributary streams. Shapes of sands 
obtained from the Missouri River above the junction with the Platte River 
in Nebraska are different from those from below the Platte; but when 
Platte River sand shapes are subtracted, the remaining differences are 
insignificant. Farther downstream, sands from the Kansas River show 
the same relationships. The relative contributions of sand from a river 
and its tributaries, and the rates of mixing of the sands, can be estimated 
from quantitative shape analysis of several samples. 
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Paleopedogenesis in Lower Cretaceous Hensel Formation, Central Texas 

The extensive matrix facies of the Hensel Formation consist of 
calcretized (calichified) red mudstone, and thin, sheet sandstone, inter
preted as paleosols and overbank deposits. Framework facies include 
cross-stratified lenses of conglomerate and sandstone that represent low-
sinuousity to meandering streams of small fluvial systems. These systems 
were active during the transgression that resulted in deposition of Glen 
Rose and Fredericksburg Group carbonates. The pervasive development 
of calcrete, desiccation cracks, and pseudo-anticlines within the Hensel 
paleosols, as well as the overall depositional style of the unit, suggest an 
arid to semiarid, seasonal climate. 

Paleopedogenesis resulted in the formation of authigenic kaolin and 
illite, intense red-orange coloration, and various types of calcrete. 
Paleocalcrete within the mudstone facies commonly assumed a nodular 
habit. It is frequently observed to be coalesced into honeycomb struc
tures. Locally calcretized, thin-bedded sandstone and mudstone were 
buckled into pseudo-anticlines. These structures were partly produced by 
fluctuating ground water and other inferred soil-forming processes. 
Paleocalcrete accumulated in the sandstone facies as undulating hard-
pans and vertically oriented rhizoliths. Microscopic textures characteris
tic of all these calcretes include low-magnesian calcite, crystallaria, and 
circumgranular cracks. 

Carbon and oxygen isotopic values from each type of calcrete confirm 
a pedogenic origin for the authigenic calcite. A "heavier" oxygen isotopic 
value in the dolomite, peculiar to the pseudo-anticline calcrete, denotes 
enrichment of meteoric ground water by extreme evaporation. These con
ditions would have existed near a continental playa, an environment com
patible with the seasonal, arid to semiarid climate. 
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Timing of Syntaxial Cement 

Echinodermal fragments are commonly overgrown in ancient hme-
stones, with large single crystals growing in optical continuity over their 
skeletal hosts (i.e., syntaxial overgrowths). Such syntaxial cements are 
usually considered to have precipitated from meteoric pore waters associ
ated with a later stage of subaerial exposure. Although several examples 
have been reported from ancient carbonates where petrographic relation
ships may indicate an early submarine formation of syntaxial cement, no 
occurrences have been noted in Holocene submarine-cemented rocks. 

Syntaxial cements of submarine origin have been found in Bermuda 
beachrock where isopachous high-magnesian calcite cements merge with 
large optically continuous crystals growing on echinodermal debris. 
Examination of other Holocene sediments cemented by magnesian calcite 
indicates that echinodermal fragments are not always overgrown syntax-
ially, but may be rimmed by microcrystalline calcite. The reason for this 
difference is not clear, although it may be a function of the spacing of 
nucleation sites and rates of crystal growth. 

A review of syntaxial cements from several localities in ancient carbon
ate sequences reveals that many are best interpreted as having formed in 
the submarine setting, whereas it is more clear that others formed from 
meteoric precipitation. These occurrences suggest that care should be 
exercised in inferring meteoric diagenesis from syntaxial overgrowths and 
that the possibility of submarine formation should be considered. 
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Recognition of Two Distinctive Diagenetic Facies Trends as Aid to 
Hydrocarbon Exploration in Deeply Buried Jurassic Smackover Carbon
ates of Southern Alabama and Southern Mississippi 

Petrologic investigations from wells drilled in the southern Mississippi 
Interior Salt basin and in the northern Gulf Coast Salt basin have 
revealed regionally predictable diagenetic-facies trends within the deeply 
buried (19,000-22,500 ft) Smackover Formation. Within deeply buried 
Smackover trends, calcitic facies and dolomitic facies are recognized. 

The calcitic facies is areally widespread and exhibits diagenetic intensi
ties ranging from well-preserved grainstones to pervasive neomorphism, 
Petrographic evidence of multistage cementation, solution compaction, 
replacement fabrics, and cement-occluded secondary porosity is com
mon. The calcitic facies is characterized by low porosity and low permea-
biUty. 

The dolomitic facies is less abundant, and its distribution can be related 
to the Jurassic paleotopography. The Wiggins uplift, a prominent base
ment element extending across southern Alabama and southern Missis-


