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line. Deviation from apparent equilibrium was most evident for 
samples from a few cold-water sites. Intraspecific isotopic varia­
tions in several warmer-water assemblages were up to 2 % o , and 
isotopic variation within individual specimens as high as 1.5 "/oo 
were noted. Articulate brachiopods were not separable at any 
taxonomic level on the basis of ranges in isotopic values; the two 
extant orders of brachiopods, the Terebratulida and the Rhyn-
chonellida, as well as the suborder Thecideidina, had essentially 
equivalent isotopic ranges at any given locality Thus, there is no 
evidence for significant taxonomic control of oxygen isotope 
fractionation among articulate brachiopods. No correlation 
appears to exist between 6'*0 and 5"C values. 

Our resuhs suggest strongly that isotopic data from small pop­
ulations or communities of well-preserved articulate brachio­
pods can be used in paleogeographic and paleo-oceanographic 
reconstructions. 

LERCHE, I., and C. G. KENDALL, Gulf Science and Technol­
ogy, Harmarville, PA, and P. M. HARRIS, Gulf Oil Exploration 
and Production Co., Houston, TX 

Controls on Carbonate Cementation and Solution 

The diversity in cementation and solution of carbonate sedi­
ments occurs at deposition, with shallow burial and during 
deeper burial. Our inability to predict the evolution of porosity 
and permeability in carbonates often results in exploration fail­
ures in stratigraphic sequences that are otherwise well under­
stood. 

Current models of diagenesis are derived from specific, local­
ized examples. We feel that carbonate diagenesis paths respond 
to geography, thus current studies may be too specific to reveal 
general themes. Cementation and solution need to be reconsid­
ered in order to focus our perception of the important controls on 
these processes, such as mineralogy, depositional texture, burial 
depth, time, pressure, temperature, water chemistry, hydrocar­
bon migration, and micro-organisms. We relate all of the cur­
rently available analytical techniques into a self-consistent model 
and suggest new lines of analysis which may add to the general 
framework. 
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Evolution of Tidal Inlets along a Transgressive Deltaic Shoreline 

Stratigraphic sequences of deltaic and shallow marine origin 
commonly contain sand bodies transgressively overlying lower 
delta plain and delta-front deposits. Although generally ascribed 
to barriers formed during the destructive phase of the delta cycle, 
must of this sand is probably of tidal inlet origin because of the 
high preservation potential for sediment deposited below the 
base of the retreating shoreface in deep migratory tidal channels 
and their associated tidal deltas. To faciUtate the identification of 
such units, this paper reviews the temporal evolution of the inlet 
sand bodies found along the rapidly transgressive shoreline of the 
abandoned Holocene Mississippi River deltas. This study also 
reveals that tide dominance or wave dominance of a coastline is 
not simply a function of tide range and wave height; it depends 
largely on the tidal prism, an inlet parameter which in Louisiana 
changes rapidly over time. 

Three distinct stages can be identified in the evolutionary 
sequence for Louisiana tidal inlets: (1) wave-dominated inlets 

with flood-tidal deltas, (2) tide-dominated inlets with large ebb 
deltas, and (3) wide, "transitional" inlets with sand bodies con­
fined to the throat section. 

Slage I.—Tidal inlets ranging in age from 50 to a few hundred 
years are associated with flanking barrier systems attached to 
erosional deltaic headlands. The barriers enclose restricted inter-
distributary bays. Small inlets also occur at the entrance to aban­
doned distributary channels within the headland section proper. 
The tidal prism being exchanged through either of these inlet 
types is small; the morphology of the inlets and adjacent coast-
Une is wave dominated, and most of the inlet sand is associated 
with a flood-tidal delta. The inlets are generally shallow. 

Stage 2.—The Holocene Mississippi River deltas are subject to 
rapid subsidence and consequent local sea level rise. One gage at 
Grand Isle indicates a sea level rise of 30 cm (12 in.) over the past 
20 years; however, the longterm average is somewhat less. Sub­
sidence leads to an expansion of back-barrier open water envi­
ronments, an increase in tidal prism, and an evolution of the inlet 
into a tide-dominated morphology with a deep main channel and 
large ebb-tidal delta. The recent evolution of Pass Abel and Qua-
tre Bayou Pass represents the transition from wave dominance to 
tide dominance. Sand bodies developed in stage 2 inlets have the 
greatest preservation potential because they generally lie below 
the base of the retreating shoreface. 

Stage 3.—Further subsidence generally leads to the develop­
ment of an open sound permitting efficient tidal exchange with 
the gulf along the sound margin (Chandeleur Sound). As a conse­
quence, the inlets play only a minor role in the tidal exchange pat­
tern. At this stage, the inlet sand bodies evolve along two 
distinctly different paths, apparently controlled by sediment sup­
ply. Barriers with adequate coarse sediment produce many small 
well-defined inlets with large flood-tidal deltas (washover fans) 
and only transient, post-storm ebb deltas. The island shore is dis­
tinctly wave dominated. Along coastal segments where coarse 
sediment is scarce, one finds rapid island deterioration, shoaling 
of the inlet channel, and reworking of the ebb-tidal deltas into a 
"transitional" configuration with the sand tied up in throat sec­
tion shoals. 

As the inlets migrate during the transgression, they will leave 
behind on the continental shelf tidal sand bodies with a landward 
succession of facies changing from those characteristic of wave 
dominance, into tide dominance, and back again to "transi­
tional" or wave-dominated inlets. 
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Geological Evolution History of Petroliferous Basins on Conti­
nental Shelf of China 

Coastlines of China are about 18,000 km (11,118 mi) in length, 
and their aggregate continental shelf area within 200 m (656 ft) 
seawater depth is more than one million km^ (386,102 mî ). 
Recent geophysical exploration work and numerous petroleum 
drilling records are available and give a general understanding of 
the geological evolution history of these petroliferous basins. 
There are two tectonic types of basins distributed on the conti­
nental shelf areas: the tectonic types of Bohai Gulf, South Yellow 
Sea, and Beibu Gulf basins are the intraplate polyphase rifting-
depression basins; the East China Sea, Pearl River mouth, and 
Yingge Sea basin are the epicontinental rifting-depression basins. 
They are believed to be extensional in origin. Because of the 
severe convergence of Indian plate with Eurasia plate, there has 
been produced NNE-spreading movement of the South China 
Sea basin, which permits two triple junctions on its northern 
margins. The extension mechanism could be derived from the ris-


