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grained, (Y = 3.7 fan) and has a dull luminescence. Type 2 mud, 
which coexists with type 1 mud, is coarse grained (Y = 5.7 /jun), 
lighter gray, and has a bright^ luminescence. Type 3 mud is 
darker gray, coarser-grained (Y = 6.7 nm), and is nonlumines-
c_ent. Type 4 mud is gray brown, and is the coarsest grained 
(Y = 8.8 iixa) and most brightly luminescent of all bioherm mud. 
For comparison, interbioherm mud has the finest mean grain 
size (Y = 3.36 /*m and the brightest luminescence of all mud 
types examined. 

It is proposed that synsedimentary marine cementation of 
biohermal muds and within synsedimentary storaatactis is the 
causative factor for bioherm stabilization and growth. Dark 
gray nonluminescent bioherm muds reflect a significant compo
nent of synsedimentary marine cements while lighter gray 
luminescent bioherm muds reflect a higher proportion of post-
burial intergranular cements. This interpretation is supported by 
the oxygen and carbon isotopic composition of the lime-mud 
types. For example, synsedimentary stromatactis cavities lined 
by fibrous marine cements are constructed from nonluminescent 
type 3 muds which possess the heaviest isotopic signatures (-1.8 
to -2.7 7oo6l80; + 4.81 to -^4.1 7co5l3c). In contrast, 
cavities infilled by post-burial granular cements are associated 
with luminescent mud types 1, 2, and 4, which possess lighter 
isotopic signatures (-2.3 to 14.4 VooSl^O; +2.0 to +4.2 
%o6l8o). Interbioherm muds, interpreted to have lithified at a 
later stage than bioherm muds, possess lighter isotopic 
signatures (-3.8 to -6.7 %o6l8o; +2.3 to +2.5 %c5l3C). 

Because of the heterogeneous distribution of synsedimentary 
cemented muds within the bioherms, the formation of the 
stromatactis cavities characteristic of Waulsortian bioherms is 
interpreted to occur from the slumping and subsequent removal 
of uncemented grains from beneath patches of early marine 
cemented mud. As such, this study emphasizes the role of early 
marine cements in fine-grained sediments as an active process 
which merits careful consideration in determining original 
porosities and diagenetic histories in ancient fine-grained car
bonate facies. 

CRANE, DAVID C , D. C. Crane, Inc., DaUas, TX 

Interactive Video Digitization of Well Logs 

An interactive microprocessor-based system is under develop
ment which converts the curve data on paper well logs to a 
computer-usable digital format. The system can be adapted to 
convert log curves from microfiche. The system is expected to 
reduce the cost, time, and drudgery associated with current 
hand-tracing and editing techniques, without sacrifice of 
quality. 

The initial system consists of a 64K (64,000 character) 
memory, a Zilog Z-80B microprocessor, a TV camera, a color 
monitor, a video digitizer with 256K of raster-refresh buffer, 
and ahnost 30 million bytes of on-line magnetic storage. 

The hardware semiautomadcaUy captures log images in raster 
form. Software converts the raster imagery to an X-Y coor
dinate model. The operator then makes model corrections in
teractively by using a small digitizer tablet as a pointing device 
and with pattern-recognition assistance from the system. 

The author hopes to add software to allow "slipping" digital 
logs on the same equipment. The next logical development 
would be a plotter, a floating-point processor, and software to 
add contouring capability to the system. 

plan Mission Canyon Formation 

Thirty-five oil fields have been developed in the Mission Can
yon Formation in northern Bottineau and Renville Counties, 
North Dakota. Six cyclic sedimentary units have been defined in 
the Mission Canyon in that area. They are, in ascending inter
vals: Landa, Wayne, Glenburn, Mohall, Sherwood, and Bluell. 
These intervals or sequences were deposited during marine 
regressions in the intracratonic Williston basin. A brief but 
widespread transgression at the initiation of each cycle resulted 
in deposition of a thin argillaceous marker which can be cor
related over large areas. 

The depositional setting during Mission Canyon time was 
similar to that of shallow epeiric seas. Limited circulation 
resulted in hypersaline conditions and widespread evaporite 
deposition. A shelf-to-basin configuration probably never ex
isted; rather, deposition occurred on a shallow ramp with little 
topographic relief. Exposure and the resuhant vadose leaching 
caused occurrence of porosity on depositional highs such as 
oohte shoals and organic banks. Anhydrite plugging of this 
porosity is common where evaporite environments migrated 
basinward over the porous facies. 

Three types of stratigraphic traps have been recognized, these 
are: (1) a carbonate-evaporite facies change where porous car
bonates are sealed by the overlying evaporite facies; (2) porous 
carbonates sealed by nonporous carbonates; (3) porous car
bonates subcrop beneath the Triassic Spearfish shale which 
serves as the updip seal. An understanding of the distribution of 
porous facies is essential to determining areas of future 
exploration. 

CUMMINS, GLORIA D., Shell OU Co., New Orieans, LA 

Paleoenvironmental Factors Affecting Mine Planning of 
Pocahontas No. 3 Coal Seam in Southwestern Virginia 

The Pocahontas Formation (Carboniferous) in southwestern 
Virginia and West Virginia ranges in thickness from 600 to 750 
ft (183 to 229 m). A major mineable coal seam known as the 
Pocahontas No. 3 (P3) is a laterally continuous, low-sulfur coal 
extending throughout Russell, Tazewell, and Buchanan Coun
ties. It lies within 1,500 to 2,000 ft (457 to 610 m) below the sur
face and ranges in seam height from 0 to 72 in. (0 to 1.8 m). 

Identification of potential roof hazards in the preliminary 
drilling stages of mine development is possible by reconstructing 
the depositional setting of the P3. Rock types overlying the P3 
coal primarily consist of coarsening-upward shales and sandy 
shales, and thin-bedded graywacke sandstones deposited in the 
central and northwest parts of the study area. In addition, thin 
coals overlying clay partings and massive, fming-upward, cross-
bedded graywacke sandstones are present in the east and 
southeast. TTius, the depositional setting is interpreted as an up
per delta front system of distributary channels, splays, and ad
joining interdistributary bays which prograded from the south
east over the transitional environment of the P3 seam. 

Knowledge of this setting, integrated with previous in-mine 
research, revealed potentially hazardous areas with respect to 
continuous and longwall mining practices. Also, preliminary 
evaluation techniques developed in this study make it possible to 
initiate a more effective secondary drilling program resulting in 
the definition of stable areas for the driving of mine entries. 

CRASS, DAVID B., Baylor Univ., Waco, TX 

Distribution of Carbonate and Evaporite Facies of Mississip-

CURIALE, JOSEPH A., and SALMAN BLOCK, Oklahoma 
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RISON, Oklahoma Geol. Survey, Norman, OK 
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Origin for Uraniferous Organic Nodules, Hennessey Group 
(Permian), Oklahoma 

Geologic field relations may be used to infer a coal- or 
petroleum-related origin for uraniferous organic nodules of the 
Hennessey Group (Permian), in Kiowa County, Oklahoma. The 
local presence of crude oil in the shallow subsurface and the 
local absence of commercial coal deposits suggest a petroleum-
related origin for these nodules. This conclusion is compatible 
with the subsurface structure near the nodule site, which is 
dominated by several major near-vertical reverse faults, below 
the Permian unconformity. These faults may provide vertical 
conduits for petroleum sources below. 

Geochemical analyses of the uraniferous nodules, including 
infrared spectra and elemental analyses, reveal characteristics of 
both coal and petroleum. However, carbon isotopic analyses 
favor a petroleum-related origin. A model can be proposed 
whereby petroleum, migrating from depth, is initially altered 
near the surface to a more viscous material. Concurrently 
migrating, uranium-rich ground water is then stripped of its 
uranium by the degraded petroleum. Subsequent radiation 
damage in the uranium-rich nodules has resulted in unusual 
chemical characteristics. Such a model suggests that associated 
petroleums may geochemically correlate to the organic matter of 
the nodules. This is confirmed by carbon isotope ratios, which 
are very similar for both the petroleum and the uraniferous 
nodules. 

DAMUTH, J. E., V. KOLLA, and R. D. FLOOD, Lamont-
Doherty Geol. Observatory, Palisades, NY, R. O. 
KOWSMANN, CENPES/PETROBRAS, Rio de Janeiro, 
Brazil, M. A. GORINI, Inst. Geociencias da U.F.R.J., Rio de 
Janeiro, Brazil, J. J. C. PALM A, Dept. Nacional da Producao 
Mineral, Rio de Janeiro, Brazil, and R. H. BELDERSON, Inst. 
Oceanographic Sciences, Wormley, Surrey, Great Britain 

A Study of Channel Patterns and Morphology of Amazon 
Deep-Sea Fan Using Long-Range Side-Scan Sonar (GLORIA) 

The Amazon Cone is a large deep-sea fan off northeast 
Brazil. Previous studies utilizing 3.5-kHz echograms, seismic 
profiles, and piston cores show that the modem fan is character
ized by a complex of leveed distributary channels which are 
bounded to the east and west by large slump/debris-flow 
deposits. Seismic data show that older channel-levee complexes 
extend beneath these debris flows. 

We recently conducted a detailed study of the modern 
distributary-channel system of the fan using the Institute of 
Oceanographic Sciences (England) long-range side-scan sonar 
instrument (GLORIA). We were able to continuously insonify a 
20 to 30-km wide swath of sea floor along each ship track; thus 
we were able to continuously map many of the distributary 
channels of the upper and middle fan for distances of a few tens 
to 150 km. These sonographs suggest that the central leveed 
channel on the uppermost fan arises within the floor of the 
lower Amazon Canyon near the 1,500 m isobath. This central 
channel leads into at least four leveed channels between 1,500 
and 2,500 m. 

On the middle fan between 2,500 and 4,300 m, these channels 
divide into additional distributaries. Differences in acoustic 
reflectivity between channels as well as discontinuity of some 
channels suggest that certain channels have become inactive and 
abandoned, and were subsequently partly buried by overbank 
deposits. This is confirmed by seismic and 3.5 kHz data. The ap
parent branching of some channels observed on the sonographs 
may thus be due in.part to channel abandonment and avulsion. 
Most channels on the middle fan are characterized by con

tinuous, highly developed meanders, much like those character
istic of late-maturity rivers on land. The number, tightness, and 
intricacy of the meanders generally increase from upper to mid
dle fan. Meander migration scars, abandoned meanders, chutes, 
neck cutoffs, and breaching of channel levees to form additional 
distributaries are observed. Portions of the large slump/debris-
flow deposits which flank the distributary-channel complex are 
also visible on the side-scan sonographs. At some locations these 
debris flows appear to have crossed distributary channels and 
buried, obliterated, or diverted them. 

DARLING, BRUCE K., and BRIAN E. LOCK,* Univ. South
western Louisiana, Lafayette, LA 

Sabkha or Subaqueous Intrastratal Origin of Chickenwire Gyp
sum, DeQueen Formation (Cretaceous), Arkansas 

The DeQueen Formation comprises two members. The lower 
consists of thick, chickenwire gypSutfi with calcareous 
mudstones; the upper consists of thin-bedded limestones and 
shales with hopper halite molds, gypsiim, and a celestite bed. 
Possible interpretations involving sabkha models are question
ed. Stromatolites and dolomite are rarely present and correla
tion with the Ferry Lake Formation would imply a sabkha plain 
at least 250 km wide; extensive intra-formational erosion sur
faces are absent. 

It has been suggested that the chickenwire beds were 
precipitated from standing water and that "nodular" structures 
resulted from secondary flowage of superjacent and subjacent 
muds into the gypsum as a result of compaction and shrinkage 
due to dehydration to anhydrite. A principal objection to this 
theory is the uniformity of texture of the mud screens even 
throughout thick gypsum beds and the lack of any structures 
directly attributable to flowage. 

Many features of the formation indicate a highly restricted, 
lagoonal environment of deposition. These include ostracod 
faunas and evaporite minerals indicative of salinities fluctuating 
between brackish and hypersaUne, and sedimentary structures 
suggestive of extremely shallow water and even of emergence. 
Some limestone beds in the upper member contain unequivocal 
evidence of intrastratal gypsum crystal growth, and the possibili
ty is here advanced that the chickenwire gypsum beds are also 
intrastratal in origin but that they formed on the floor of a 
lagoon rather than in a supratidal setting. The same mechanism, 
it is implied, may also account for the Ferry Lake chickenwire 
anhydrite throughout the east Texas-central Louisiana back-
reef area of the Lower Cretaceous. 

DAVIS, J. B., and J. P. STANLEY, Mobil Research and 
Development Corp., Dallas, TX 

Thermal Chromatography in Source-Rock Analysis 

Thermal chromatography or pyrolysis-gas chromatography 
of mixtures of expanding three-layer clays and sedimentary 
organic matter or kerogen gives insight into the differences in 
composition of pyrolyzates of specific sediments and isolated 
kerogens. Argillaceous sediments containing less than about 2% 
kerogen-C yield pyrolyzates consisting primarily of low 
molecular weight hydrocarbons in the gas condensate range, 
whereas kerogens isolated from such sediments yield a broad 
range of hydrocarbons as in oil. Pyrolyzates of organic-rich 
sediments are similar in composition to pyrolyzates of isolated 
kerogens, being oil-like. The ratio of expanding three-layer 
(smectite) clays to organic matter in sediments apparently con
trols the degree of catalytic cracking, so that argillaceous 


