
152 Association Round Table 

petitive sequences of thin superposed deposilional ^ys-
tems. Deposition of fluvial and deltaic facies was 
rapid; deposition of destructional and transgressive fa
cies represents most of the time consumed by deposi
tion. Depositional systems shifted westward through 
time as the eastern flank of the basin was filled. 

BUSCH, DANIEL A,, Tulsa, Okla. 

GENETIC UNITS AND DELTA PROSPECTING 

Deltas generally are formed at river mouths during 
stillstands of sea level under conditions of either cyclic 
transgression or regression. Consequently, they are 
rarely isolated phenomena, but are present in multiples 
in a predictable fashion. Reservoir facies consist of 
both continuous and discontinuous, bifurcating channel 
sandstones that thicken downward at the expense of 
the underlying prodelta clays. 

All the lithologic components of a deltaic complex 
are related to each other and are collectively referred 
to as one type of "genetic increment of strata" (GIS). 
The GIS is a sequence of strata in which each litho
logic component is genetically related to all the others. 
It is defined at the top by a time-UthoIogic marker bed 
(such as a thin limestone or bentonite), and at the 
base by either a time-lithologic marker bed, an uncon
formity, or a facies change from marine to noiunarine 
beds. It generally consists of the sum total of all mar
ginal marine sediments deposited during one stillstand 
stage of a shoreline, or it may be a wedge of sediments 
deposited during a series of cyclic subsidences or emer
gences. An isopach map of a GIS clearly shows the 
bifurcating trends of the individual distributaries and 
the shape of the delta, regardless of the variable lithol-
ogy of the channel fills. 

A genetic sequence of strata (GSS) consists of two 
or more GIS's and, when isopached, clearly defines the 
shelf, hinge line, and less stable part of a depositional 
basin. An isopach map of the McAlester Formation of 
the Arkoma basin is a good example of a GSS. The oil-
productive Booch Sandstone is a good example of a 
deltaic complex occurring within a GIS of this GSS. 
The upper Tonkawa, Endicott, and Red Fork Sand
stones of the Anadarko basin are deltaic accumulations 
vrithin diflferent GIS's. 

A hypothetical model serves to establish the criteria 
for (1) recognizing successive stillstand positions of a 
shoreline, (2) predicting paleo-drainage courses, (3) 
predicting positions of a series of deltaic reservoirs, (4) 
locating isolated channel sandstone reservoirs, and (5) 
tracing related beach sandstone reservoirs. 

COLLINS, STEPHEN E., Independent, Dallas, Tex. 

EVOLUTION OF SMACKOVER PLAY, TEXAS TO FLORIDA 

The Smackover limestone is the primary exploration 
target in the updip part of the entire Gulf Coast area, 
extending from East Texas to Florida. Accordingly, the 
Smackover provides most of the new reserves being 
found in this area and most major companies and 
many independents have virtually stopped Cretaceous 
exploration to concentrate on the Jurassic reservoirs 
(Smackover and Cotton Valley). 

Smackover exploration started on a major scale dur
ing the 1940s in southern Arkansas where relatively 
shallow (above 9,000 ft) oil was found. Production 
was predominantly fiom oolitic limestones on relatively 
simple anticlinal structures that were located by reflec
tion seismograph. Nearly 20 years later, in the 1960s, 

major Siiuickover exploration began in East Texas. 
There, a different set of problems confronted explora-
tionists—more radical facies changes, predominantly 
dolomite leservoirs, gas condensate-sulfur rather than 
oil pays, abundant inert gases, complex salt intrusions, 
greater depths (over 12,000 ft), and erratic porosity de-
velopmenls! 

Nearly ' years later, in the late 1960s, Smackover 
exploration expanded to Mississippi, Alabama, and 
most recently, to Florida. There, producing rates are 
higher and multipays of both oil and gas are common 
in the Cotton VaUey and Norphlet sandstones, in addi
tion to the Smackover. Broad limits of the favorable 
producing facies in the Smackover are fairly well rec
ognized in Mississippi and presently are being extended 
eastv.ard into Alabama and Florida where recent dis
coveries by Humble have started "hot" lease plays. 

Although local structure and stratigraphic variations 
are extremely complex, the regional picture of Smack
over deposition is viewed as a simple "wedge" of pre
dominantly carbonate rocks rimming the Gulf Coast, 
and underlain by salt along the downdip area and an 
old Paleozoic landmass on the north in the updip area. 
Most Smackover fields have been lound in areas of 
post-Smackover (Buckner anhydrite) "thins," seismic 
"salt swells," and very low relief Lower Cretaceous 
structures, Most of the recently discovered fields 
cover less than 1,200 acres; however, pay sections of 
more than 100 ft are not uncommon, yielding large 
reserves over small geographic areas. Consequently, sev
eral tests commonly are required to pinpoint the accu
mulation. 

FISHER, W. L., Bur. Economic Geology, Univ. Texas, 
Austin, Tex. 

TERTIARY DEPOSITIONAL SYSTEMS, GULF OF MEXICO 
BASIN 

Thick, offlapping, terrigenous clastic wedges make up 
the principal fill of the Gulf basin. Proximal parts of 
these wedges consist of paralic deposits formed either 
as large-scale, high-constructive delta systems (with re
lated strike systems) or as a series of smaller, high-de
structive delta systems. Distal parts accumulated as 
continental slope deposits associated with salt diapir 
fields at the terminus of prograded paraUc systems. 

High-constructive delta systems {e.g., lower Wilcox, 
Yegua, and Jackson) are comparable in scale and fa
cies to Holocene Mississippi deltas. They were supplied 
by rivers with large-volume sediment discharge; fluvial 
facies are concentrated locally along the basin margin. 
These deltas consist dominantly of fluvial and fluvially 
influenced deposits, with extensive coal-bearing delta-
plain facies, thick progradational delta-front sandstone 
facies, and very thick, organic-rich, prodelta mud fa
cies. Progradational sandstone facies show either lobate 
or elongate patterns in plan. Delta systems of this type 
supported extensive strike-fed systems comparable to 
strandplain and barrier bar systems of the Holocene 
northwestern Gulf Coast. 

High-destrutive delta systems (e.g., upper Wilcox 
and Frio) are analogous to the Rhone and other Holo
cene deltas with significant marine modification 
(chiefly wave action) of fluvially introduced sediments. 
These deltas were supplied by numerous, relatively 
small rivers with moderately high sand load; updip flu
vial facies persist along the entire basin margin. High-
destructive deltas are composed of a series of sand
stone bodies with thickness axes roughly parallel with 
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regional strike. Each of these deltas consists ul local 
progradational sandstone facies (channel and channel-
mouth bars) flanked marginally by extensive sandstone 
units reworked from channel-mouth bars. Associated 
prodelta mud facies are moderately thick to thin. High-
destructive deltas supported local rather than arcally 
extensive strike-fed systems. 

Principal oil and gas reservoirs in high-constructive 
deltas occur in the progradational delta front sand
stones with trends controlled by geometry and distribu
tion of these lobate or elongate sandstone bodies. Ver
tical stacking of sandstone bodies is common, resulting 
in multipay fields. Trends within these delta systems 
are discontinuous along strike, as facies between main 
prograded lobes consist mostly of muds and tight 
sands. Attendant growth faulting, salt doming, and 
mud intrusion cause structural traps. In related barrier 
bar and strandplain systems trends are regionally per
sistent with stratigraphic traps. Oil and gas trends in 
high-destructive deltas are defined by local cuspate-
trending coastal barrier sands and downdip prograda
tional channel-mouth bars; principal traps are strati-
graphic. 

Continental slope systems, making up the distal parts 
of Gulf basin terrigenous wedges, have been penetrated 
only in younger units of the basin or in very deep 
wells. Systems are comparable in scale, composition, 
and structural association to modern continental slope 
deposits of the northwestern Gulf. Thick and rapidly 
deposited delta systems of the Gulf basin mobilized un
derlying deep-seated salt. Principal flowage was toward 
the distal front of the prograding systems resulting in 
distinct diapir fields coextensive with continental slope 
systems; minor flowage was toward thirmer interdeltaic 
areas. Salt mobilization was a significant control in de
termination of facies fabric and growth faulting. Youn
ger offlapping units inherited and perpetuated the tec
tonic grain established by underlying systems. 

GALLOWAY, WILLIAM E., Continental Oil Co., 
Ponca City, Okla. 

FACIES OF CISCO-EQUIVALENT SLOPE DEPOSITION SYS
TEMS AND THEIR ROLE IN CONSTRUCTION OF EAST
ERN SHELF 

Uppermost Pennsylvanian rocks of the Eastern shelf, 
a paleogeographic feature of the eastern flank of the 
Midland basin, consist of 3 depositional systems. (1) 
The Cisco fluvial-deltaic system extends across the up-
dip part of the shelf and consists of fluvial to deltaic 
facies flanked by interdeltaic embayment facies. (2) 
Downdip, along the margin of the shelf, the Sylvester 
shelf-edge bank system separates relatively flat-lying 
shelf units from slope deposits. (3) The Sweetwater 
slope system is composed of numerous broad, coalesc
ing to restricted wedges of sediment 800 to 1,200 ft 
thick. The terrigenous wedges are boimded by carbon
ate aprons that extend upslope into the shelf-edge 
banks. Sandstone distribution within the slope wedges 
forms fan-shaped maxima that are elongate perpendic
ular to the shelf edges and grades from relatively nar
row, restricted belts upslope to irregular, broad patches 
downslope. Principal facies include shelf-margin sand
stone, which caps the slope wedges, slope-trough sand
stone, which extends through the body of the slope 
wedge, and distal-slope sandstone. Slope-trough facies 
include thinly interbedded sandstone and mudstone 
and medium to thick-bedded, graded sandstone units. 
Sedimentary structures and textures indicate sporadic 

deposition, probably by turbidity currents and associ
ated tractiiici carpets, and by subsequent reworking. 

The slope system was fed from distal parts of the 
largest della distributaries that prograded to the shelf 
edge, or where tidal or storm currents swept sediment 
through loeal breaches in the bank system. Sediment 
moved downslope by gravity transport mechanisms. 
The Eastern shelf was constructed by both simultane
ous upbuilding (fluvial-deltaic and shelf-edge bank de
position) and outbuilding (slope deposition). Sites of 
deposition shifted widely across the shelf and slope in 
response to subtle variations in subsidence and conse
quent abandonment of active delta lobes. 

Petroleum production is limited to lower slope-
trough, distal-slope, and shelf-margin sandstones. The 
small number of fields in the slope system may be the 
result of (I) low permeability, characteristic of slope 
sandstones, (2) updip migration of petroleum through 
slope sandstone facies into facies of other systems, or 
(3) insufficient drilling. 

HALBOUTY, MICHEL T , Consulting geologist and 
petroleum engineer, Houston, Tex. 

ECONOMICS: WITHOUT WHICH—^WHAT? 

No organization or company with a product to sell 
can remain in the business of selling that product if the 
raw materials or parts which make up the product be
come unavailable. Nor can the company grow if the 
supply of inventory diminishes in the face of increasing 
sales ability and demand. 

Basic to all such businesses, therefore, is the eco
nomics concerned with the availability of inventory, or 
raw materials. Without raw material for product, there 
is no business, and without business there can be no 
need for the economics of running a going concern. 

The oil industry, like others, cannot continue to do 
business long without an adequate and reliable supply 
of inventory, namely large domestic reserves. Just as 
great copper reserves in foreign countries are being na
tionalized by those nations, it is possible that the huge 
foreign reserves on which the petroleum industry de
pends for much of its raw crude today may not be 
available to us someday. 

It would be good economics for the domestic petro
leum industry to insure its future by giving more con
sideration to finding domestic reserves. This would en
sure a reliable future source of raw materials and 
would protect this nation from dependence on unreli
able crude holdings in foreign countries. 

Attainment of raw materials for the future will ne
cessitate the use of economic wisdom in the explor
atory search for reserves. For example, (1) exploration 
money should be used in favorable trends where profit
able fields are likely to be found; (2) exploratory tools 
should be used effectively and efficiently and should 
supplement, rather than replace, fundamental geology 
and bold, creative, optimistic geologic thinking; (3) re
sources should not be placed in jeopardy because of 
undue risk (expensive drilling programs require part
ners in many cases); (4) manpower should be used to 
best advantage, and cooperation between the various 
disciplines should be stressed; and (5) management 
should encourage new ideas of exploration, especially 
those dealing with the search for paleogeomorphic and 
stratigraphic traps which probably contain the large, 
undiscovered reserves of the future. 

These economic practices, combined with greatly in
creased domestic exploration and drilling, will satisfy 


