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OIL, CONDENSATE, AND GAS RESERVES KELATED 
TO ULTIMATE RESERVES OF ASSOCIATED TRAPS 

With respect to total hydrocarbons for the average 
type of trap, the study discloses that for: (1) salt domes, 
78.31% of the hydrocarbons will be oil, 5.82% con
densate, and 15.87% gas; (2) circular or elongate domes 
will yield 31.42% oil, 19.54%c condensate, and 49.04% 
gas; (3) anticlinal closures with associated syndeposi-
tional regional faults will yield 41.60%^ oil, 16.22% con
densate, and 42.18% gas; (4) fault closures will yield 
32.02% oil, 20.99% condensate, and 46.99% gas'; (5) 
closures on regional noses will yield 36.36% oil, 15.94% 
condensate, and 47.70%. gas; and (6) stratigraphic traps 
on flanks of structural noses or closures will yield 
34.59%; oil, 17.64% condensate, and 47.77% gas. 

DISTRIBUTION OF RESERVES AND 
FREQUENCY OF SALT DOMES 

Of 123 sah domes studied, 23 (18.70%) contain 
hydrocarbon reserves in the range of 0-5 MM barrels, 
24 (19.51%) contain 5-20 MM barrels, 36 (29.27%) 
contain 20-50 MM barrels, 19 (15.45%) contain 50 -̂
100 MM barrels, and 21 (17.07%,) contain 100 (-|-) MM 
barrels. Of the 146 circular or elongate domes, 56 
(38.36%) contain 0-5 MM barrels, 36 (24,63%o) con
tain 5-20 MM barrels, 25 (17.12%,) contain 20-55 MM 
barrels, 17 (11.64%) contain 50-100 MM barrels, and 
12 _(8.22%o) contain 100 (-f-) MM barrels. Of the 143 
anticlinal closures, 67 (46.85%,) contain 0-5 MM bar
rels, 38 (26.57%o) contain 5-20 MM barrels, 20 (13.99%) 
contain 20-50 MM barrels, 12 (8.39%) contain 50-100 
MxM barrels, and 6 (4.20%) contain 100 (-|-) MM bar
rels. Of the 218 fault closures, 162 (74.31'/;,) contain 0-5 
MM barrels, 44 (20.18%) contain 5-20 MM barrels, 11 
(5.05%,) contain 20-50 MM barrels, and 1 (0.46%) 
contains 50-100 MM barrels. Of the 26 closures on re
gional noses. 23 (88.46%) contain 0-5 MM barrels, 1 
(3.85%) contains 5-20 MM barrels, and 2 (7.69%) con
tain 20-50 MM barrels. Of the 34 stratigraphic traps on 
flanks of structural noses or closures, 30 (88.24%,) con
tain 0-5 barrels, and 4 (11.76%) contain 5-20 MM bar
rels. 

DISTRIBUTION OF ULTIMATE RESERVES BY 
PRODUCING TRENDS 

Frio and younger sedimentary units in south Louisi
ana constitute one of the more proUfic petroleum prov
inces of the world. Industry recognizes that it has one 
of the best exploration potentials on a per-dollar-in-
vested basis of all domestic producing areas. Seven 
major producing trends are recognized. They are the 
Quaternary, Upper Fleming II, Upper Fleming I, Mid
dle Fleming, Lower Fleming, Anahuac, and Frio. 

Qualernary.—This is potentially a very good produc
ing trend. As of January 1, 1964, only 18 fields (or 
2.61% of the total fields) had been found in this trend 
and, relative to the more inland-situated trends, was 
sparsely drilled. Accelerated drilling has found several 
additional fields which were not included in this study. 
The trend contains 1.08%o (96,040,000 bbls.) of the 
ultimate oil, 0.26% (5,453,000 bbls.) of ultimate con
densate, and 0.54%o (456,792 MMCFl of ultimate gas 
reserves. The average hydrocarbon trap contains 
5,336,000 bbls. of oil, 303,000 bbls. of condensate, and 
25,377 MMCF of gas. 

Upper Fleming II.—This trend has 101 hydrocarbon 
traps representing 14.64% of the total fields in the area 
studied. It contains 42.76%(, (3,808,756,000 bbls.) of 
the ultimate oil, 21.30% (472,372,000 bbls.) of the ulti
mate condensate, and 20.92% (17,849,602 MMCF) of 

the ultimate gas reserves. The average hydrocarbon 
trap has 37,710,000 bbls. of oU, 4,677,000 bbls. of con
densate, and 176,728 MMCF of gas reserves. 

Upper Fleming I.—This trend has 124 producing 
traps representing 17.97% of the total fields. It contains 
16.55% (1,474,336,000 bbls.) of ultimate ofl, 13.25% 
(293,944,000 bbls.) of uhimate condensate, and 16.32%, 
(13,920,092 MMCF) of gas and ultimate gas reserves. 
The average field contains 11,890,000 bbls. of oil, 
2,371,000 bbls. of condensate, and 112,258 MMCF of 
gas. . . . 

Middle Fleming.- This trend has 70 producing traps 
representing 10.15% of the total fields. It contains 
8.92% (794,144,000 bbls.) of ultimate oil, 10.88% 
(241,340,000 bbls.) of ultimate condensate, and 14.06%o 
(11,997,595 MMCF) of ultimate gas reserves. The 
average field contains 11,345,000 bbls. of oil, 3,448,000 
bbls. of condensate, and 171,394 MMCF ultimate gas 
reserves. 

Lower Fleming.—This trend has 116 producing traps 
representing 16.81%, of the total fields in the area. It 
contains 10.5 l%o (936,365,000 bbls.) of ultimate oil, 
25.14% (557,396,000 bbls.) of ultimate condensate, and 
23.52% (20,067,689 MMCF) of ultimate gas reserves. 
The average field contains 8,072,000 bbls. of oil, 
4,805,000 bbls. of condensate, and 172,997 MMCF ulti
mate gas reserves. 

A naliuac.—This trend has 84 producing traps repre
senting 12.17% of the total fields in the area. It con
tains 4.80%, (427,113,000 bbls.) of ultimate oil, 5.32% 
(117,864,000bbls.) of ultimatecondensate, and 5,197,745 
MMCF of ultimate gas reserves. The average field con
tains 5,085,000 bbls. of oil, 1,403,000 bbls. of condensate, 
and 61,877 MMCF of gas. 

Frio.—This trend has 177 producing traps represent
ing 25.65% of the producing fields of the area total. It 
contains 15.38% (1,370,249,000 bbls.) of ultimate oil, 
23.85%, (528,876,000 bbls.) of uhimate condensate, and 
18.55% (15,830,200 MMCF) of ultimate gas reserves. 
The average field contains 7,742,000 bbls. of oil, 
2,988,000 bbls. of condensate, and 89,436 MMCF of 
gas. 

These data will aid in the future gross evaluation of 
individual prospects and assist in programming total 
exploration efforts. 

12. WILLIAM F. TANNER, Florida State Univer
sity, Tallahassee, Florida 

ORIGIN OF GULF OF MEXICO 

The Gulf of Mexico dates from aj^proximately the 
Paleozoic-Mesozoic time boundary. From structural 
considerations, the hypothesis is proposed that the 
present Gulf is the result of a slowly widening rift, or 
tension gap, between North America (east of the 
Rocky Mountains) and Central America and the Carib
bean block. Such an hypothesis, if correct, may explain 
several jiuzzling questions: (1) How should the southern 
Appalachians be extended southward from central Ala
bama? (2) What were the geologic and climatic condi
tions during deposition of Mesozoic evaporiles in the 
Gulf region? (3) Why is the major delta complex of 
North America located in the vicinity of the Texas-
Louisiana border? (4) What structural deformation is 
taking place in the area today? 

A general program of investigation designed to test, or 
at least explore, the hypothesis is outlined. 

13. C. H. MOORE, JR., Shell Development Company, 
Houston, Texas, AND K . G. MARTIN, Pan Amer
ican Petroleum Corporation, New Orleans, Louisi
ana 
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COMPARISON OF QUARTZ AND CARBIINATE SHALLOW-
MARINE SANDSTONES, CRETACEOUS FREDERICKS
BURG, CENTRAL TEXAS' 

The lower Fredericksburg Cretaceous of central 
Texas contains two shallow-marine sandstone deposits 
of similar shape but of contrasting lithology, genesis, 
and porosity trend. 

The lower sandstone (Paluxy) is part of the initial 
clastic phase of the lower Fredericksburg depositional 
cycle and is composed predominantly of quartz sand 
and clay. It occurs as a tongue which projects south
ward from the main body of the Paluxy Formation. 
The tongue was deposited by longshore currents, modi
fied shoreward b}' wave swash and tidal action, in a 
coastal near-shore marine environment. The trend of 
I he tongue is controlled by the position of the shoreline 
and by the configuration of the sea floor. 

The upper sandstone (VVhitestone Member of the 
Walnut Formation) is the terminal jjhase of the lower 
l''redericksburg cycle and is composed entirely of 
carbonate grains. The VVhitestone is an elongate, 
mound-shaped body of calcarenite trending northwest. 
It was deposited in an agitated, offshore, shallow-
marine environment by northwest-southvyest-trending 
marine currents which were modified locally by surge 
channels normal to this trend. The trend of the mound is 
controlled by linear shoal areas. 

14. LEE A. SMITH, Esso Production Research Com
pany, Houston, Te.xas 

P A L E O E N V I R O N M E N T A L V-4RIATI0N CURVES AND P A L E O -

EUSTATICS 

In Tertiary and Quaternary marine environments, 
temperature, salinity, temperature stability, and sub
strate probably were the most important natural forces 
influencing the distribution of benthonic organisms. The 
notable sensitivity of organisms to the interaction of a 
multiplicity of environmental controls results in dis
tribution patterns which generally may be related to 
water depth. Temperature and "water depth" are, 
at present, the most important factors which lend 
themselves to objective statistical procedures for use in 
stratigraphic paleoecology and for interpretation of 
paleoeustatic changes. 

Environmental changes occurring during deposition 
can be recognized and used for constructing one or more 
curves that diagrammatically represent local variation 
in the several controlling factors in the ancient environ
ments. Detected cyclical jihenomena are useful as aids 
to correlation. Sejiarate relative paleo-water-depth and 
paleotemperature curves may be derived similarly from 
analyses of sequential assemblages collected from a 
single section. 

Relative paleo-water-depth curves reflect the local 
lialance between sedimentation and subsidence rates 
and any eustatically controlled variation in sea-level. 
Such curves are useful in correlating separate sections 
within a "basin" of deposition, however complex the 
distribution of fades. 

Relative paleotemperature curves mainly reflect cur
rent shifts, changes in landmass configuration, and 
major alterations of world chmates. Paleotemperature 
curves are useful aids to correlation within a "basin" of 
deposition and probably are useful between adjacent 
basins. 

If eustatic control is known to dominate, the cyclical 
phenomena can be used in correlating for relatively 

1 Exploration and Production Research Division Publication 
No. 413. 

great distances. The major control, however, can not be 
determined accurately from either paleo-water-depth or 
paleotemperature curves alone. The degree of coin
cidence between the paleo-water-depth and paleotem
perature curves for the marine Pleistocene section sug
gests the derivation of a third curve (paleoeustatic-
change curve) that more nearly reflects relative paleoeu
static changes. The proper use of paleoeustatic-change 
curves will improve interbasinal correlations and should 
aid in intercontinental correlations. 

The application of these proposed procedures to sub
surface sections in southern Louisiana suggests several 
generalizations concerning the marine Pleistocene. The 
lowest temperatures were recorded for Nebraskan and 
late Wisconsin (Woodfordian) glacial phases, whereas 
the highest temperatures for the Quaternary occurred 
during Yarmouth interglacial time. Higher temper
atures than exist at present are indicated for the 
.Aftonian, Yarmouth, and Sangamon stages and during 
late Wisconsin (Twocreekan) time. Marine faunal evi
dence, although limited, suggests that the "late Wis
consin-early Recent" section, as commonly defined, has 
definite characteristics of a fifth interglacial stage. 

Seemingly, evidence from marine sections confirms 
the importance of the interglacial Twocreekan Stage, as 
recently defined, and suggests that the effects of this 
stage may have been more widespread than those of the 
Farmdalian or "Bradyan" of authors. 

15. DON R. ANDERSON, Union Oil Company of 
California, Houston, Texas 

BCOSTRATIGRAPHY OR VLCKSBURGIAN EQUIVALENT AT 
TOLEDO BEND DAM SITE, LOUISIANA AND TEXAS' 
This is a study of Foraminifera and, to a limited ex

tent, Ostracoda recovered from cores from five strati-
graphic test holes drilled along the proposed site of 
Toledo Bend Dam in Sabine Parish, Louisiana, and 
Newton County, Texas. The purpose of the study was 
to compare faunules from that portion of the sediments 
in the test holes considered to be Jacksonian (Eocene) 
and Vicksburgian (Oligocene) with faunules reported 
from type sections in Mississippi and western Alabama. 
The section studied is about 350 ft. in thickness. 

On the basis of 113 species and subspecies of for-
aminifers and 14 species of ostracods recovered from 
27 core samples, time-stratigraphic and biostratigraphic 
relations between the sediments in west-central Louisi
ana along the Sabine River and sediments from some 
classic outcrops of the Jacksonian and Vicksburgian in 
Mississippi and western Alabama are proposed: (1) the 
Danville Landing beds, Mosley Hill Formation, 
Sandel Formation, and Nash Creek Formation are con
sidered to belong to the Spondylus dumosus zone intro
duced by Cheetham in 1957 for a series of beds in 
Florida and .Alabama; (2) within the assemblage zone 
characterized by Spondylus dumosus, the Danville 
Landing beds are closely related or equivalent to the 
Cribrokantkenina "danvUlensis" subzone as used by 
Deboo (1963, Ph.D. dissert., L.S.U.) and the Mosley 
Hill, Sandel, and Nash Creek Formations are related to 
the "Cytkereis" blanpiedi subzone introduced by 
Deboo; and (3) the Jacksonian-Vicksburgian and 
Eocene-Oligocene boundaries are considered to coincide 
with the boundary between the Danville Landing beds 
and the Mosley Hill Formation; this boundary can be 
recognized only on the basis of paleontologic evidence. 

A systematic treatment of the species identified is not 

1 iStaster's tliesis, Department of Geology, Louisiana State Uni
versity, Baton Rouge, Louisiana. 


