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ABSTRACT

0il and gas traps may be divided into two major groups,
(1) structural traps in which closure is produced by structure;
and (2) stratigraphic traps in which closure is produced by
variations in porosity and permeability in the reservoir rock.

A census obtained from papers in the bulletins and sym-
posiums of the American Association of Petroleum Geologists
and World Petroleum indicates that 56.8% of oil traps are
structural. A further breakdown shows that 30.4% of struc-
tural traps are anticlines, 20.8% domes, 19.8% faults, 10.7%
elongate anticlines, and 10.4% super salt plug strata. OCf
the stratigraphic traps, 29.1% are lensing sandstones, 16%
carbonate rock porosity, 12.7% dolomitization porosity,
10.9% lensing sandstone due to sedimentation, 7.2% metamor-
phic rocks, 6.3% salt plug flank, and 4.6% sandstone overlap.
These filgures give the relative importance of traps only
from the numerical standpoint.

Mticlines have been the major traps in the past. We
are gradually running out of untested anticlinal structures;
as a result the search will be more and more for stratigraphic

traps for they are the keys to the oil fields of the future.



INTRODUCTION

This paper presents a classification of oil and gas
traps and evaluates the relative importance of the traps.
The writer has obtained his data from pepers in the bulle-
tins and symposia of the American Association of Petroleum
Geologists, World Petroleum, United States Geological Sur-
vey, Emmon's "Geology of Petroleum", and Lilley's "Economic
Geology of Mineral Deposits". Dr. Kenneth K. Landes gave
many helpful suggestions, and contributed the basic classifi-
cation of o0il traps which the writer slightly modified. The
census given is not complete, however it gives a fairly ac-
curate relation of the importance and abundance of the

various traps.

CLASSIFICATION OF TRAPS
The following classification of oil traps is used in
this paper:
A. Structural traps
1. Folds
a. Flongate anticline
b. Anticline
¢. Dome
(1) Quaquaversal
(2) Super salt plug strata
d. Syncline
e. Monocline and terrace
2. Faults

%. Fissures and fractures



B. Stratigraphic traps
1. Varying porosity caused by sedimentation
a. Lensing sandstone
b. Lensing sandstone porosity
2. Varying porosity caused by ground water activity
a. Lensing sandstone porosity
b. Carbonate rock porosity
c. Salt plug cap rock
d. Dolomitization porosity
3. Varying porosity caused by truncation and sealing
a. S0lid hydrocarbon sealing
b. Angular unconformity
(1) Sandstone
(2) Carbonate rock
c. Miscellaneous unconformities
(1) salt plug
(2) Igneous plug
(3) Buried hills
(4) Igneous rocks

(5) Metamorphic rocks

STRUCTURAL TRAPS
A structural trap is one in which oil is in a consis-
tently permeable reservoir rock, and is confined by structural
features such as folds, faults, and fissures,
In the early days shortly after the Drake well was

drilled, it was recognized that oil accumulated in anticlines;



however it was believed that it occurred in fissures near
the crest. Later it was recognized that wany sandstones
were sufficiently porous to hold enormous guantities of oil
without fracturing. In 1885 I. C. White (1885, pp.521-522)
published his paper on the anticlinal theory which brought
him fame as the father of the theory. At this time the anti-
clinal theory was practically syhonymous with the structural
theory. In the period 1888 to 1891 Edward Orton (1888, pp.
307-308) explained the flank pools of Ohio as being localized
at points of "arrested dip" or terraces. The importance
Orton gave to such accumulation was picked up quickly by
many other geologists and was subsequently introduced in
many of the geology texts; even today many authors place
great importance on the role played by terraces and mono-
clines in the accumulation of oil., Prior to 1917--an exact
date is difficult to establish--the search was entirely for
anticlines., Since then, however, the tendency has been to
‘interpret closure more as it is known today and to apply the
expanding knowledge of regional geology in the search for
stratigraphic traps as well as for structural traps. As
early as 1909 Munn (1909, pp. 141-147) attacked the term,
"anticlinal theory", and gradually the term, "structural
theory", replaced it. Anticlines make a major subdivision

under it,

Folds
Elongate Anticline.--An elongate anticline is a fold
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four or more times longer than it is wide. A typical field
with an elongate anticlinal trap is the Ventura Avenue oil
field, Ventura County, California. This field is on the
crest of the Ventura anticline which strikes east-west.
Fig. 1 is a cross section and subsurface map of the field
showing structure at the base of the Gosnell shale. Other

fields which produce from elongate anticlines are:

Aquas Blancas, Argentipa Graham, Oklahoma

w1le, 9, 72-79, 1941 A 8, B, 593-620, 1924
#Bahrein Island #Greendale, Michigan

w9, 7, 66-69, 1938 w e, 5, 309-324, 1935

Big Sand Draw, Yyoming - *Hendricks, Texas

A 12, 12, 1137-1146, 1928 A 14, 7, 923-944, 1930
#Blackwell, Oklahoma Kirkuk, Iraq

AS 1, 158-175, 1529 w e, 7, b8-63;124,126, 1938
Cedar Creek, Wontana Lanywa Burma

W o, 8, 34-49, 1938 w7, 11, 580-5%2, 1936
*Fairport, Kansas Lomitas-Tranquitas, Argentina
AS 1, 35-48, 1929 W 12, 9, 72-79, 141

1Key for oil field references:

A-—--Bull, Amer, Assoc. Petrol, Geol.

AG--Symposium Amer. Assoc. Petrol. Geol., "Gulf Coast 0il
Fields™

AP--Symposium Amer. Assoc. Petrol. Geol. "Problems of
Petroleum Geology"

AS—-Symposium Amer. Assoc. Petrol., Geol. "Structure of
Typical American 0il Fields"

AST-Symposium Amer. Assoc. Petrol. Geol, "Stratigrarhic
Type 0il Fields™"

C---Bull. Calif. Div. Mines

F—--Fmmons'! "Geology of Petroleum"

Vii--Ver Wiebe's "0il Fields in the United States"

W---torld Petroleum

Following the Jjournal symbol are given, in the following
order, the volume (if any), number (if any), pages, and year.

% Asterisks indicate a combination trap.






Lucien, Oklahoma Szechwan, China

W1, 11, 416-424, 1934 A 8, 2, 162-177, 1524
Lunlunta, Argentina Tartagal, Argentina

W12, 9, 72-79, 1941 w1z, 9, 72-79, 1941
Minbu, Burma Tow Creek, Colorado

w7, 11, 580-582, 19236 AS 2, 93-114, 1929

losul Fields, Iraqg *Turner Valley, Alberta, Can.
w9, 7, 64-65, 1938 wii, 7, 68-71, 1940

0llza Field, Loulsiana Urania, Loulsiana

A 25, 4, 747-750, 1941 AS 1, 21-104, 1929
Palanyén, Burma Ventura Avenue, California
w7, 11, 580-592, 1976 AS 2, 23044, 19229
#*Panhandle, Texas *Vermilion Creek, Colo. & Wyo.
Rio Pescado, Argentina Volcano, West Virginia
wlg, 9, 72-79, 1941 vw 24, 51, 5%, 67, 1930
Rock River, Wyoming *Westbrook, Texas

AS 2, €14-622, 1929 AS 1, 282-292, 1829

San Pedro, Argentina Yethaya, Burma

w2, 9, 7T2-72,1241 w7, 11, 580-592, 1936
Singu & Yenangyat, Burma *Yost, Michigan

w7, 11, 58C-582, 1536 W 6, 5, 309-324, 1935

Anticline.--An anticline is a fold which is two to four
times longer than it is wide., Salt Creek oil field in Wyo-
ming has been taken for a tynical example, This structure
is 20 miles long and 5 miles wide. According to Wegemann
(1917, p. 36) some oil has been found in fissures in the
Cretaceous shale, Fig. 2 is the structural map of Salt
Creek field contoured on the second Frontier sand. Fig. 3
is a cross section showing the relative position of water
tables in the producing horizons. Below is a partial list

of antielinal fields:









#Artesia, New Mexico
AS 1, 112-123, 1929

#Bradford, Pennsylvania
A 18, 2, 191-211, 1934

*Buckeye, Michigan
A 24, 11, 1950-1982, 1940

#*Burbank, Oklahoma
AS 1, 220-229, 1929

Caddo, Louisiana
AS 2, 182-195, 1929

*Candeias, Brazil
w16, 9, 74-75, 1945

#Carterville-Sarepta, Louisiana

A 22, 11, 1473-1503, 1928

Casabe, Colombia, S. America
A 29, 8, 1065-1142, 1943

Cat Canyon, California
AS 2, 18-22, 1929

Celina, Tennessee
A 11, 9, 905-918, 1927

*Comodora Rivadavia, Argentina

w12, 9, 72-79, 1941

#Clay County, Kentucky
AS 1, 73-20, 1929

Coleman, Texas
A 25, 3, 428-429, 1941

Cooper Cove, Yvoming

#Crinerville, Oklahoma
AS 1; 192-2i0, 1929

Crooks Gap, Wyoming
A 29, 11, 1593-1604, 1945

Cunningham, Kansas
A 24, 10, 1779-1797, 1940

Cushing, Oklahoma
AS 2, 396-406, 1929

Depew, Oklahoma
AS 2, %65-377, 1929

*Fast Coalinga, California
A 29, 11, 1562, 1945

#FEast Tuskegee, Oklahoma
AST 436-4595, 1941

FlDorado, Arkansas
A7, 4, 350-361, 1923

#FElk Basin, Montana
AS 2, 577-588, 1929

#Flk Hills, California
AS 2, 44-61, 1929

Ferris, Wyoming
AS 2, 636-666, 1929

Francisco pool, Indiana
AS 2, 115-141, 1929

Ft. Collins, Colorado
E 505-507, 1931

#Garland, Wyoming
AP, 347-363, 1934

Gebel Zeit, Egypt
A 10, 4, 422-448, 1926

Gemsah, Egypt
A 10, 4, 422-448, 1926

*Glenmary, Tennessee
A 1l, 9, 205-918, 1927

Goldsmith pool, West Texas
A 23, 10, 1525-1552, 1939

#Government Wells, Texas
A 19, 8, 1131-1147, 1835

#Greasewood, Colorado
AST, 19-42, 1941

*Greenwich, Kansas
A 23, b, 643-662, 1939

Hewitt, Oklahoma
AS 2, 290-299, 1929



Hiawatha, Colorado
AS 2, 93-114, 1929

#Hobbs, New Mexico
W 6, 8, 458-472, 1935

*Hoffman, Texas
A 24, 12, 2126-2142, 1940

*Hull-Silk, Texas
AST, 661-679, 1941

Huntington Beach, California
A8, 1, 41-46, 1924

Hurghada, Egypt
A 10, 4, 422-448, 1926 -

Indaw, Burma
w7, 11, 580-592, 1936

*Infantas, Colombia, S. Am.
A 29, 8, 1065-1142, 1945

#Itaparica, Brazil
w16, 9, 74-75, 1945

*Jesse pool, Oklahoma
A 22, 11, 1560-1578, 1938

Kettleman Hills, California
A 17, 10, 1161-1193, 1933

La Cira, Columbia, S. Am.
A 29, 8, 1065-1142, 1945

Lance Creek, Wyoming
AS 2, 604-613, 1929

#La Rosa, Texas
A 25, 2, 300-317, 1941

#*Long Beach, California
C 118, 1943

Lyons, Kansas
A 24, 10, 1779-1797, 1940

¥Martinsville pool, Illinois
AS 2, 115-141, 1929

Medicine Bow, Wyoming
w 9, 9, 5064, 1938

10.

Mervine, Oklahoma
AS 1, 158-175, 1929

i1l Creek, Tennessee
A 11, 9, 905-918, 1927

#HMontebello, California
C 118, 1943

*Monument-Funice, New Mexico

Morrison, Oklahoma
-AS 1, 148-157, 1929

*Muskegon, Michigan
A 16, 2, 153-168, 1932

North Cowden, Texas
A 25, 4, 593-629, 1941

Okha field, Sakhalin Island
w2, 8, 492, 1931

Oregon Basin, Wyoming

Piqua pool, Kansas
A 24, 10, 1779-1797, 1940

Ponca City, Oklahoma
AS 1, 158-175, 1929

*Porter field, Michigan
V6, 5, 309-324, 1935
A 28, 2, 173-196, 1944

Raisin City, California
w12, 9, 72-79, 1941

Ranguil-County, Argentina
w 12, 9, 72-79, 1941

#*Rattlesnaske Hills, Washington
A 18, 7, 847-359, 1834

Rio Bravo, California
A 24, 7, 1330-1%33, 1940

*Robberson, Oklahoma
A7, 6, 625-644, 1923



*Saginaw, Michigan
AS 1, 105-111, 1929

*Saxet, Texas
A 24, 10, 1805-1835, 1940

*#Shannon Pool, Wyoming
AS. 2, 589-603, 1929

*South Cotton Lake, Texas
A 25, 10, 1898-1920, 1941

#South Mountain, California
A 8, 6, 789-829, 1924

Spence Dome, Wyoming ‘
A 29, 11, 1593-1604, 1945

Spurrier-Riverton, Tennessee
A 11, 9, 905-918, 1927

Sumner County, Tennessee
A 11, 9, 905-918, 1927

Table lesa, New Mexico

Tonkawa, Oklahoma
A 10, 885-891, 1926

#Tri County, Indiana
A 14, 4, 423-431, 1930

*Tupungato, Argentina

11,

#Turkey Mt. Lime pools, Okla.
AS 1, 211-219, 1929

Virgil pool, Kansas
AS 2, 142-149, 1329

*Voshell, Kansas
A 17, 2, 169-191, 1833

Wagon Hound, Wyoming
A 29, 11, 1593-1604, 1945

*Walnut Bend, Texas
AST, 776-805, 1941

Wellington, Colorado
w9, 9, 50-64, 1928

Wertz, Wyoming
AS 2, 6836-666, 1929

West Ferris, Wyoming
AS 2, 636-666, 1929

Wheeler Ridge, California
A 10, 5, 495-501, 1926

Willow Grove, Tennessee
A 11, 9, 9205-918, 1927

Winkleman, Wyoming
A 29, 11, 1593-1604, 1945

Yenangyaung, Burma
w7, 11, 580-592, 1936

Quaguaversal Dome.--A gquaquaversal structure is a fold

less than twice as long as wide,

fig. 4, is a broad flat dome.

Madison limestone.,

porous, a result of weathering.

The Kevin-Sunburst field,

Most of the oil is from the

The upper 150 feet is dolomitic and

Many of the wells arpear to

be independent of the small domes suggesting that the locali-

zation of the oil pools is controlled very largely by the

porosity of the top of the Madison limestone.

A list of
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fields with domal trapping is given below:

*Aratu, Brazil
w 16, 9, 74-75, 1945

Bailey Dome, Wyoming
A 29, 11, 1593-1604, 1945

Baxter Basin, ﬂyoming
w 9, 9, 50-64, 1938

#Bellevue, Louisiana
AS 2, 229-253, 1929

*Big Lake, Texas
AS 2, 500-541, 1929

Bowlegs, Oklahoma
AS 2, 315-361, 1929

#Breckenridge, Texas
AS 2, 470-479, 1929

Buckeye, Texas
A 19, 3, 278-400, 1935

*Carolina, Texas
E 110, 1931

Cat Creek, Montana
W9, 8, 34-49, 1938

*Centrallia-Sandoval, Tllinois
AS 2, 115-141, 1929

Central Wilbarger Co., Texas
AS 1, 293-303, 1929

Coffeeville, Kansas
AS 1, 49-51, 1929

Cotton Valley, Louisiana
A 9, 5, 875-885, 1925

*Cromwell, Oklahoma
AS 2, 300-314, 1829

Cunningham, Kansas
A 21, 4, 500-524, 1937

Damman field, Saudi Arabia
w 10, 1, 31, 1959

*Dry Creek, Montana
w9, 8, 34-49, 1928

Farlsboro, Oklahoma
AS 2, #15-361, 1928

Fdna gas field, Texas
A 25, 1, 104-119, 1941

#ElDorado, Kansas
AS 2, 150-167, 1929

*Fola field, Louisiana

#Garber, Oklahoma
AS 1, 176-191, 1829

Grass Creek, Wyoming
AS 2, 623-635, 1929

*Greta, Texas
A 19, 4, 544-559, 1835

Hawkins, Texas
A 25, 5, 8¢8-899, 1941

¥Hitchcock, Texas
AST, 641-660, 1941

#*Hogback, New Mexico

*Homer, Louisiana
AS 2, 196-228, 1829

*Iles, Colorado
AS 2, 93-114, 1928

#Katy gas field, Texas
w17, 12, 64-67, 1946

*Kevin-Sunburst, Montana
AS 2, 254-268, 1929

Little Buck Creek, Wyoming
A 29, 11, 1593-1604, 1945

#Little Lost Soldier, VWyoming
AS 2, 636-666, 13829



Little River, Oklahoma
AS 2, 315-361, 1929

Moffat (Hamilton), Colorado
AS 2, 93-114, 1929

Osage  County, Oklahoma
AS 2, 378-395, 1929

Padaukpin, Burma

Pearson Switch, Oklahoma
AS 2, 315-361, 1829

*Petrolia, Texas
AS 2, 542-555, 1929

Pine Island, Louisiana
AS 2, 168-182, 1929

#*Powder Wash, Colorado
A 22, 8, 1020-1047, 1928

#*Ramsey, Oklahoma
A 24, 11, 1995-2005, 1940

*Rangely, Cblorado
w9, 9, 50-64, 1938

*Rattlesnake, New Mexico
A 13, 2, 117-151, 1929

*Richland Parish, Louisiana

Santa Fe Springs, California

C 118, 1943
A 8, 178-194, 1924

Scenery Hill, Pennsylvania
AS 2, 443-450, 1929

*#Searight, Oklahoma
AS 2, 315-%61, 1829

#Seminole City, Oklahoma
AS 2, 315-361, 1929

14,

*Smackover, Arkansas
A7, 6, 672-683, 1923

South Blackwell, Oklahoma
AS 1, 158-175, 1929

South Flk Basin, Wyoming
A 29, 11, 1593-1604, 1945

St. Louls, Oklahoma
AS 2, 315-361, 1929

Strand, California
A R4, 7, 1333-1338, 1940

#*Sugar Creek, Louisiana
A 22, 11, 1504-1518, 1938

Sweetgrass Arch, Montana

*Thomas, Oklahoma
A 10, 7, 643%-655, 1926

Thornburg, Colorado
AS 2, 93-114, 1929

#Tinsley's Bottom, Tennessee
AS 1, 247-248, 192°

#Tri-State Dist., Okla., Ks.,
Missouri
A 14, 12, 1436-1445, 1933

#University field, Louisiana
AST, 208-236, 1941

Welsh, Louisiana
A 9, 3, 464-477, 1925

thite River, Colorado
AS 2, 93-114, 192¢

#Wilmington, California
A 22, 8, 1048-1079, 1938

Yates oll pool, Texas
A 13, 12, 1509-1556, 1929
AS 2, 480-499, 1929

Super Salt Plug Strata.--Super salt plug strata are
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similar to ordinary domes except that a salt plug underlies
them and was without doubt responsible for their formation.
The reservoirs are chiefly in sandstones, however, brecciated
shales and limestones produce some oil. A sharp distinction
between super salt plug reservoir and cap rock reservoir is
sometimes difficult to make due to gradational calcareous
cement. There are a number of fields in which salt has not
been found, but is believed to be present at greater deptﬁs
than the drill has penetrated, If such salt is present,

these fields should be classified as super salt plug traps.

As a rule these reservoirs are gently arched, however a few,
suchbas Goose Creek and Sugarland, have been arched as much
as 2000 feet. A deep seated super salt plug trap is illus-
trated in the cross section, fig. &, through the Conroe field.
The structure is a slightly elongate dome., Three major_faults
bfeak the regularity of the dome, There ig free communica-
tion and equalization of fluid across the fault planes so
that a unit reservoir exists in which the fluids segregate

at uniform levels throughout the fieid. Fields classified

as having super cap production are:

*Anahuac, Texas
w9, 6, 27-39, 1938

*Anse La Butte, Loulsiana
A 27, 8, 1122-1156, 1943

Barataria

, Loulsiana
A 25, 2’ 52‘\-5

2z, 1941

*Barbers Hill, Texas
A 9, 6, 988-273, 1925

*Bellevue, Louisiana
A 22, 12, 1658-1681, 1938

#Cley Creek, Texas
AG, 757-779, 1936

*Conroe, Texas
A 20, €, 736-77S, 1936

Cow Bayou, Texas
AP, 6£9-677, 1934

*¥Darrow Dome, Louisiana
A 22, 10, 1412-1422, 1938

Fast Hackberry, Louisiana
AP, 6£29-677, 1934






Edgerly, Louisiana
A 9, 2, 497-504, 1925

Esperson, Texas

*Goose Creek, Texas
A 18, 4, 500-518, 19234

*Hastings, Texas

Hoskins, Texas
AG, 833-856, 1926

Humble, Texas
A 18, 4, 500-518, 1924

Iowa Junction, Louisiana
AP, 829-677, 1934

Ives Creek, Texas
AP, 629-877, 1934

*Jennings, Louisiana
A 27, 8, 1102-1122, 194Z7

Lockport, Louisiana
A 18, 4, 500-518, 1924

#Mansfield Ferry, Texas
AP, 629-677, 1934

17.

*Qrange, Texas
A" 18, 4, B500-518, 1934

%Raccoon Bend, Texas

#Refugio, Texas '
A 27, 9, 1184-1216, 1938

Saratoga, Texas
A9, 2, 263-285, 1925

Shongaloo, Louisiana

*Sour Lake, Texas

*Spindletop, Texas
A 21, 4, 475-490, 1937

Starks Dome, Louisiana
AP, 629-677, 1924

Sugarland, Texas
A 17, 11, 1362-1386, 1933
A 18, 4, B00-518, 1924

Thompson, Texas
AP, 629-677, 1934

Syncline.,--0il is trapped in synclines in several fields

in the Appalachian area, especially in West Virginia. The

main producing sands in synclines are the Mississivpiian

Maxon, Keener, Big Injun, Weir, and Berea, and the Gordon

of upper Devonian age. None of these sands carry enough

water to influence the movement of oil or gas to any extent.

Usually the gas is high and the oil is well down the flanks

of the anticlines with some extending to the bottom of the

synclines, Ordinarily the flat bottoms of the synclines are

barren or yield only small amounts of oil.
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The Griffithsville pool in Lincoln County, West Vir-
ginia, figure 6, is distinctly synclinal with the most pro-
lific production at the bottom of the fold., The pool lies
in a pocket on the slove of a larger syncline. The Berea
sandstone, fine grained, hard, closely cemented, and free of
Bater, is the main oil producing stratum. The wells are
relatively small with initial productions ranging from 20
to 75 barrels per day; however, they maintained a settled
rate of production fdr many years. Fields with synclinal

trapping are:

Big Creek, West Virginia #Richburg pool, New York

AS 2, B71-576, 1929 AS 2, 269-282, 1929

Copley, West Virginia Rouzer pool, West Virginia
AS 1, 440-461, 1929 AS 2, 571-576, 1929
Granny's Creek, West Virginia Tarmer Creek, West Virginia
AS 2, B71-876, 1929 AS 2, B571-576, 1929
Griffithsville, West Virginia Wolf Summit, West Virginia
AS 2, 571-576, 1929 AS 2, 571-576, 1929

MecKittrick, California
A 17, 1, 1-15, 193Z

Monocline and Terrace.--The controlling factor in

trapping of o0il in monoclines and terraces has long been a
subject of much discussion., Many large and highly prolific
oil fields occur on flanks of large anticlines or on mono-
clines, terraces, and noses. Many writers emphasize the
importance of terrace production. Among them are Bosworth
(1920, p. 225), ziegler (1920, 87—i16), Fmwons (1931, p. 87),
Van Tuyl (1924, p. 58), Thompson (1925, p. 162), and Lilley
(1926, pp. 295, 296). In 1934 W, B, Wilson (1934, p. 437)
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vigorously attacked the concept of monocline and terrace
trap. He argues that such trapping does not exist for com-
mercial production of oil. He admits that it is theoreti-
cally possible, but maintains that the accumulation would be
due to very low dips in the beds which would prevent the
movement of oil, and it would thus be trapped. Present
terraces may have been tilted back and forth enough, region-
ally, to dislodge terrace oil and to prevent its accumula-
tion in other than closed traps. Production occurs beneath
surface terraces and monoclines, but wherever there 1s good
dependable subsurface evidence, variations in porosity and
permeability are found to control accumulation.

According to J. E. Adams (1936, pp. 780-796), the Wheat
pool in Loving County, Texas, fig. 7, is an excellent ex-
ample of an open terrace trap. The oil occurs in the Dela-
ware Mountain sand which is microscopically uniform in tex-
ture and cementation, and Judging from the flow of oil and
water, uniformly permeable., Water is present both up and
down dip from the oil. Accumulation is believed to be due
to a physical change involving a loss of the gas vehicle
that assisted in the original accumulation which may have
hampered further migration, or to the theory that for every
size grade of pore space there is a critical angle of dip up
which oil can migrate. Until this criticel angle is reached
no migration will occur, The critical dip for the Delaware
Mountain sand is about 60 feet per mile or about 10 feet per

mile steeper than the average dip from one edge of production
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to the other. There are two other fields for which the writer
could find no other cause for accumulation other than a mono-
clinal structure, These are the Minerva oil field in Texas

(A 8, 5, 6%2-640, 1924) and the Shensi oil field in China

(A 8, 2, 169-177, 1924), It is believed, however, that with
sufficient subsurface evidence accumulation would be due to

either structural or stratigraphic closure.

Faults

Some faults act as channelways through which fluids
can escape. Others are accompanied by fault gouge, a finely
ground clay material which seals the ovening, making the
fault imvervious, Fault travps may occur in monoclines
which are sealed up dip by an imvervious fault, Fault
traps are common in any formation which has sheet vorosity
and in which fauvlts occur, such as along the Mexia fault
zone 1n Texas. Such trapping is very freguently associated
with domes and anticlines and may have no effect, a modify-
ing effect, or may control the accumulation of oil. Examples
are the Shannon pool north of Salt Creek, Whittier field
in California, and the Binigadi field, Baku Peninsula,
Russia. The Luling field, Caldwell and Guadalupe counties,
Texas, 1s considered a typical example of a fault trap.
The structure, fig., 8, is a faulted monocline limited on
the northwest, northeast, and southwest by faults of
about 450 feet disnlacement. The fault trends N 35° E.
According to Brucks (1929, p. 266), closure in the Luling
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field is produced on the northwest by the main fault and the

accompanying downthrow on that sidej; on the southeast by

the normal basinward depression occasioned by the regional

southeast dip; on the northeast by a northeast dip and

the Joliet east-west cross-fault and a marked stratigraphic

depression. 0il accumulation is controlled or partially

controlled by faulting in the fields listed below:

Amelia, Texas
w S, 6, 27-38, 19

5

58
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*Anghuac, Texas
w9, 6, 27-39, 1938

9]

*Anse Ta PButte, Louisiana
A 27, &, 1123-1156, 1943

*Aratu Field, Brazil
w16, 9, 74-75, 1845

#Bellevue, Louisiana
AS 2, R29-253, 1929

*Carolina Field, Texas
F, 110, 1931

*Casmalia, California
AS 2, 18-22, 1929

Cedar Creek, Texas
AS 1, 304-388, 1929

*Clay Creek, Texas
AG, 757-779, 1926

#Comodoro Rivadavia, Argentina

w12, 9, 72-79, 1941

*Conroe, Texas
A 20, 6, '736-779, 1936

Cotton Lake, Texas
w9, 6, 27-39, 1938

*Cromwell, Oklahoma
AS 2, 300-314, 1929

Currie, Texas
AS 1, 204-388, 1929

*Darst Creek, Texas

*Edison, California
AST, 1-8, 1941

*Flk Rasin, Montana
AS 2, 577-588, 1929

*Fola, Louisiana
A 25, 7, 1363-1395, 1941

#*Glenmary, Tennessee
A 11, 9, 905-218, 1927

*Government Wells, Texas
A 18, 8, 1131-1147, 1S5

#*Greasewood, Colorado
AST, 19-42, 1941

*Greta, Texas
A 19, 4, 544-55¢, 1935

Half Moon,
A 29, 11, 1593-1604, 1945

#*Hastings, Texas

*Hitchcock, Texas
AST, 641-660, 1941

Irma 0il Field, Arkansas
AS 1, 1-17, 1929



#*Jesse Pool, Oklahoma
A 22, 11, 1560-1578, 1938

*Kern Front, California
AST, 9-18, 1941

*Laredo District, Texas

Larremore, Texas
A 29, 11, 1733-1757, 1945

#Little Lost Soldier, Wyoming
AS 2, 6326-€66, 1929

Lobato field, Brazil
w16, 9, 74-75, 1945

Lompoc, California
AS 2, 18-22, 1929

*Long Beach, California
C, 118, 1943

Luling, Texas
AS 1, 2b6-281, 1929

*McKittrick, California

Hexia, Texas
AS 1, 204-388, 1929

*Moreni field, Roumania
A 29, 11, 1578, 1945

Nigger Creek, Texas
AS 1, 304-388, 1929

North Currie, Texas
AS 1, 304-388, 1929

North Groesbeck, Texas
As 1, 204-388, 1929

#0'Hern field, Texas
AST, "22-749, 1941

Olinda, Cglifornia
E, 562, 1931

*0Orange, Texas
A 18, 4, 500-518, 1934
A 20, 5, 531-559, 1226

25.

*Panuco, Mexico

Powell, Texas
AS 1, 204-288, 1929

*Ramsey, Oklahoma
A 24, 11, 1995-2005, 1940

¥Rattlesnake Hills, Washington
A 18, 7, 847-859, 1934

Richland, Texas
AS 1, 304-388, 1929

Salt Flat, Texas
A 14, 11, 1401-142%, 1930

#Santa Maria, California
AS 2, 18-22, 1929

Sargent, California
C, 118, 1243

Sheridan, Texas
A 25, 6, 1008, 1941

*Sharnon, Wyoming
AS 2, 589-603, 1929

#*South Groesbeck, Texas
A8 1, 304-388, 1929

#Thomas, Oklahoma
A 10, 7, 6430655, 1926

#*Verpilion Creek, Wyo. & Colo.
A 14, 8, 1013-1040, 1930

#Voshell, Kansas ‘
A 17, 2, 169-191, 1933

West Beaumont, Texas
W o, €, 27-239, 1938

Whittier, California
E, 562, 1921

*Wilmington, California
A 22, 8, 1048-1078, 1928

Wortham, Texas
AS 1, 304-388, 1929
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Fissures and Fractures

That o0il has long been known to accumulate in fractures
and fissures is indicated by an article by Professor E. B,
Andrews (1863, pp. 259-264) of Marietta, Ohio, in 1863, His
idea of accumulation was stated as follows: "In the broken
rocks along the central lines of a great uplift, we meet
with the largest quantity of oil. It would appear to be a
law, that the gquantity of oil is in a direct ratio to the
amount of fissures." TIn 1866 Charles H. Hitchcock (1866, pr.
55-57) listed fissures or cavities, either in synclinal
basins or on anticlinal slopes, as one condition for the
occurrence of oil. The outstanding exawple of vroduction
from fissures is the Florence oil field in Fremont County,
Colorado. The oil occurs in fissures in the Pierre shale
and is in a belt three miles wide on the eastern limb of a
geosyncline, fig. 9. Removal of the overburden is believed
to permit fissures to open in the Pierre shale, and the oil
accunilates in these fissures, TFields in which accumulation

is controlled or partially controlled by fissures are:

Canon City, Colorado *Northern Tampico Region, Mex.
AS 2, 75-92, 182 AP, 377-298, 1974
*Casmalia, California *0Osage, VWyoming

AS 2, 18-22, 1929 AST, 847-857, 1941

Florence, Colorado #Panuco, Nexico

AS 2, 75-92, 1929 A l2, 4, 295-4482, 1928
*Iles field, Colorado *Rangely, Colorado

AS 2, 93-114, 1929 w9, 9, b0-64, 1938
*Midway, California #Salt Creek, Wyomwing

C, 118, 1943 AS 2, 589-808, 1929






*Santa Maria, California #Tow Creek, Colorado
AS 2, 18-2%2, 1929 AS 2, 95-114, 1929
Spring Creek, Tennessece *Tupungato, Argentina
A 1l, 9, 905-918, 1927 wlz, 9, 72-79, 1941

STRATIGRAPHIC TRAPS
A stratigraphic trap is one in which oil is confined
by a change in the permeability of the reservoir rock., Such
a field as Salt Creek as already described is typically
. structural; on the other hand, a field such as one of the
shoestring gas fields of lichigan has a typical stratigraphic
trap, the accumulation being entirely a function of the sand
distribution. Structure plays little or no part in the
'localization of the gas., Between these two extremes of
100 percent pure structural trap and 100 percent pure strati-
graphic trap is found every gradation. When combinations of
structural and stratigraphic traps approach equal imwportance,
it is difficult to determine which is the dowinant type. A
stratigraphic trap is bounded at least on one side by non-
vermeability. Lateral changes in permeabllity caused by
ground water activity, or changes in porosity and permeability
caused by sedimentation may form stratigrapvhic traps. Trunca-
tion and sealing by solid hydrocarbons, overlap, or various

types of unconformities may also form such traps.

Varying Porosity Caused by Sedimentation

Lensing Sandstone.--The best examples of lensing sand-

stones are those which represent old stream channels or off-

shore bars. Typical fields of this group are the shoestring



sands of Kansas and Michigan.

The shoestring sands of

Michigan are chosen for illustration because of their excel-

lent cross sections, figures 10 and 11, clearly indicating

that they are sand bars formed on offshore shbals in a shal-

low sea.

Many of the traps creating the fields listed below

are stratigraphic pinch-outs of the sand bodies, or lateral

variations in their thickness.

Archer County, Texas
AS 1, 421-432, 1929

Berea sand trend, W, Virginia

Border-Red Coulee, Mont.& Alb.

AST, 267-326, 1941

*Bradford, Pennsylvania
A 18, 2, 191-211, 1934

Bryson, Texas
A 16, 2, 179-188, 1932

Bush City, Kansas
AST, 43-56, 1941

Cabin Creek, West Virginia
AS 1, 462-475, 1929

*Candeias, Brazil
w 16, 9, 74-75, 1945

Campton, Xentucky
AS 1, 73-90, 1929

Chanute, Kansas
AST, 57-77, 1941

#Clay County, Kentucky
AS 1, 72-90, 1929

*Comodoro Rivadavia, Argentina
W 12, 9, 72-79, 1941

*Conroe, Texas
A 20, 8, 726-779, 1936

*Crinerville, Oklahowma
AS 1, 192-210, 1929

Cross Cut-Rlake, Texas
AST, 548-563, 1941

Davenvort, Oklahoma
AST, 386-407, 1941

*Cut Bank, Montana
AST, 327-381,1941

Delaware extension pool, Okla.
AS 2, 36R2-364, 1929

Dixie oil pool, Louisiana
A 14, 6, 742-763, 1930

Dora, Oklahoma
AST, 408-435, 1941

Driscoll pool, Texas
A 17, 7, 816-826, 1923

#Earlsboro, Oklahoma
AS 2, 315-261, 1929

*Flk Hills, California
AS 2, 44-61, 1029

Elliot County, Kentucky
AS 1, 77-90, 1929

*Garber, Oklahoma

*General Petroleum field, Wyo.
AS 2, 636-666, 1929









Glenn, Oklahoma

*Goose Creek, Texas
A 18, 4, 500-518, 1934

*Government Wells, Texas
A 19, 8, 1131-1147, 1935

Hardin, Texas
AST, 564-599, 1941

#Hitchcock, Texas
AST, 641-660, 1941

#Hogback, New Mexico
w9, 9, 50-64, 1938

#Itaparica, Brazil
w16, 9, 74-75, 1945

#+Jennings, Louisiana
A 27, 8, 1102-1122, 1943

Joiner field, Texas
W2, 3, 224-228, 1931

*Katy gas field, Texas
w17, 12, 64-67, 1946

*Kern Front, California
AST, 9-18, 1941

Kilgore-Bateman, Texas
w2, 3, 224-228, 1931
*Laredo district, Texas

A 21, 11, 1422-1438, 1937

Lee-Estill-Powell, Kentucky
AS 1, 73-90, 1929

Longview, Texas
W e, 3, 224-228, 1931

Lopez, Texas
AST, 680-697, 1941

Madison shoestring pool, Kansas
AS 2, 150-159, 1929

*Martinsville pool, Illinois
AS 2, 115-141, 1929

Music ¥Yountain, Pemnsylvania

#*New York oil fields
AS 2, 269-289, 1929

Olympic pool, Oklahoma
A 22, 11, 1579-1587, 18&8

*0sage, Wyoming
AST, 847-857, 1941

Owsley County, Kentucky
AS 1, 73-90, 1929

#*Powder Wash, Colorado
A 22, 8, 1020-1047, 1938

#*Raccoon Bend, Texas
A 17, 12, 1459-14S1, 1952

Rainbow Bend, Kansas
AS 1, 52-59, 1929

*Rattlesnake, New Mexico
A 13, 2, 117-151, 1929

Red Fork shoestring sand, Okla.
AST, 473-491, 19241

*Refugio, Texas
A 22, 9, 1184-1216, 1938

¥Richburg, New York
AS 2, 269-289, 1929

Schuler, Arkansas
A 26, 9, 1467-1516, 1942

Shoestring gas fields, Mich.
AST, 237-266, 1941

*Smackover, Arkansas
A7, 6, 672-683, 1323

*Swith-KEllis, Texas
AS 2, 556-570, 1929

South Burbank, Oklahoma
A 21, 5, 560-579, 1937

#South Mountain, California
A 8, 6, 789-829, 1924



#Stephens, Arkansas *University field, Louisiana

AS 2, 1-17, 1929 AST, 208-236, 1941
#*Sugar Creek, Louisiana Venango sands, Pernsylvania

A 22, 11, 1504-1518, 1928 AST, 507-528, 1941
#TriCounty, Indiana Wherry pool, Kansas

A 14, 4, 423-431, 1930 AST, 118-138, 1241
*Tri-State, Okla., Kans, Mo. Yenanna, Burma

A 17, 12, 1436-1445, 1933 w7, 11, 580-592, 1926

Lensing Sandstone Porosity.--A sandstone which grades

laterally into poorly sorted silty or shaly sand may cause
effective closure and thus form a good trap for oil. There
are undoubtedly many fields in which this typne of trap plays
an important role, but due to insufficient data it is diffi-
cult to prove such a condition. #uch of the literature makes
no distinction between lensing sandstone porosity due to

poor sorting with increase in shaly matter and lensing sand-
stone porosity due to cementation. Clear-cut examples of the
latter are extremely difficult to find, however it Is the
writer's opinion that they are relatively abundant and play
an important role In the accumulation of oill.

The type field for lensing sandstone porosity due to
poor sorting and increase in shale content is the Bryson oil
field, Jack County, Texas, fig. 12. The structure is a sim-
ple monocline, It is interesting to note that the several
mewbers of the Bryson sand zone lose their porqsity and
permeability in the same general area which is near the
dotted line A-B, where they grade into shale and siltstone.

Fields in which lateral gradation into shale plays an

~important part in oil trapping are:
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Bryson, Texas
AST, 539-547, 1941

#Burbank, Oklahoma
AS 1, 220-229, 1929

*Carterville-Sarepta, Louisiana
A 22, 11, 1473-1503, 1938

#Cronmwell, Oklahoma
AS 2, 300=314, 1929

#Cut Bank, Hontana
AST, 327-381, 1941

#FEdison, California
plST’ 1—8, 1941

*General Petroleum, Wyoming
AS 2, 636-666, 1929

#Greasewood, Colorado
AST 19-22, 1941

*Greta, Texas
A 19, 4, 544-559, 1935

*Hoffman, Texas
A 24, 12, 2126-2142, 1940

¥*Hugoton, Kansas
AST, 78-104, 19241

*#Hull-Silk, Texas
AST, 661-679, 1941

¥Infaentas, Colombia, £, -America
A 29, 8, 1065-1142, 1945

N
o

*Kern Front, California
AST, 9-18, 1941

#Minbu, Burma '

#*Montebello, Celifornia
C, 118, 1943

#Q'Hern, Texas
AST, 722-749, 1241

Palanyan, Burma
w7, 11, 580-592, 1236

#Refugio, Texas
A 22, 9, 1184-1216, 1938

Shimnston, West Virginia
AST, 820-84¢, 1941

*Smackover, Arkansas
AT, 6, 6872-683, 1923

*Smith-Fllis, Texas
AS 2, 556-570, 1929

*Stephens, Arkansas
AS 2, 1-17, 1829

*University field, Louisiana

AST, 208-236, 1941

*Walnut Bend, Texas
AST, 776-805, 1941

Yethaya, Burma

Varying Porosity Caused by Ground 'later Activity

Sandstone Cementation.--The Tri-County oil field, fig.

13, produces

from the QOakland City sand.

Sand lenses form

the dominant traps but differential cementation has been ef-

fective in limiting the distribution of oil.

which accumulation is controlled or at least influenced by

cementation are:

Other fields in






*East Tuskegee pool, Oklahoma *Stephens, Arkaiisas

AST, 436-455, 1941 AS 2, 1-17, 1929
*Greasewood, Colorado #*Tri-County field, Indiana

Carbonate Rock Porosity.--Limestone porosity may be of

two typess primary, originating at the time of the limestone
denosition; or secondary, due to fracturing, solution or re-
crystallization, Priwmary porosity and permeabllity have been
increased by solution or by recryétallization in most major
oil fields. Solution is caused by the action of circulating,
unsaturated ground waters and may take place at any denth
within the circulation range. In the Kevin-Sunburst field,
fig, 4, there is no oil production on topr of the structure.
The porosity of the limestone is the dominant factor in the
trapping of the oil, although local structure in areas of
porosity has a decided effect on accumulation, Fig. 14 shows
secondary porosity in the Dundee limestone from the Porter
oil field, Midland County, Michigan., Carbonate rock porosity

plays an important role in oil accumulation in the following

fields:
*Bahrein Island, Gulf of Persia Ebano, Mexico

W g, 7, 66-69, 1938 AP, B77-298, 1954
*RBlackwell, Oklahoma Flbing, Kansas

A8 1, 158-175, 1929 AP, 309-345, 1974
*Buckeye, Michigan . #Fairport, Kansas

A 24, 11, 1950-1982, 1940 AS 1, 35-48, 1929
*Breckenridge, Texas Florence, Kansas
AP, 347-2683, 1934 AP, 309-345, 1934
Cacalilao, Mexico *Greendale, Michigan
AP, 377-398, 18% w6, 5, 308-324, 1935
Covert-Sellers, Kansas Golden Lane, Mexico

AP, 309-245, 1934 AP, 377-398, 1934






*Greenwich pool, Kansas
A 28, 5, 643-662, 1939

¥Hendrick, Texas
A 14, 7, B22-244, 19230

#*Hugoton, Kansas
AST, 78-104, 1941

%Kentucky, uostern fields

Kevin-Sunburst, Montana
AS 2, 251-268, 1229

Lisbon, Louisiana
A 23, 3, 281-324, 1939

#*Martinsville, Illinois
AS 2, 115-141, 192

Medicine Lodge, Kansas
A 24, 10, 1779-1737, 1940

#*Muskegon, Michigan
A 16, 2, 153-168, 1932

Noodle Creek, Texas
AST, 698—HU1 1941

#0klahoma City, Oklahoma
A 14, 12, 1515-1533, 1280

Page, Texas
A 25, 4, 620-6726, 1041

¥Panuco, Mexico
AP, 377-398, 1834

Salt Plug Cap Rock.--Traps

2y, Kansas
09-245, 1834

*Porter field, Michigzan
W&, 5, %09-524, 1935
A 28, 2, 173-196, 1944

*Saginaw, Michigan
AS 1, 105-111, 1929

*Cearight, Oklahoma
AS 2, 315-361, 1929

qumlnole City, Oklahoma
AS <y g)lo C/)Gl lo(‘

Seymour, Texas

*Sug
<

ar Creek, Louisiana
A 22

, 11, 1504-1518, 1938

#*Tinsley's Bottom, Tennessee
AS 1, £47-248, 1929

Topila, HMexico
AP, 37T7-398, 1254

#Turner Valley, Alberta, Can.
A 29, 8, 1158-116g, 1845

*Yates Pool, Texas
A 14, 6, 705-717, 1330

*Yost Field, chhigan
W 6, 5, 209- 24, 1925
A 28, 2, 172-126, 1914

in the limestone caprocks

of salt domes are formed by the same kind of porosity as

described above in carbonate rock porosity. Spindletop,

fig. 15, is an exeellent example of such a trap. Other fields

with such traps are:

#Barbers Hill, Texas
A9, 6, 958-373, 1925

Batson, Texas
A 18, 4, 500-518, 1934






¥High Island Dome, Texas *Sour Lake, Texas

AG, 909-960, 1926 A 18, 4, 500-5l18, 1934
*Humble, Texas #*Spindletop, Texas

A 18, 4, 500-518, 1924 A 18, 4, 500-518, 1924

*Jennings dome, Louisiana

Dolomitization Porosity.--Dolom|tization porosity is

formed during the onrocess of dolomitization. According to

K, K. landes (1946, *15-318) such'porosity results from an
excess of solution over precipitation during the process of
local renlacement of limestone by circulating ground waters.
He believes that local diastrophism produced master fissures
in the limestone and that artesian waters circulating in a
deever zone of dolomite rise into the limestone where they
replace some of the limestone by dolomite. Vhere porosity
exists, the amount of solution was in excess over precipita-
tion during the replacement process. TFrom the structure con-
tour map of the Deep River pool, figure 16, it arpears likely
that a2 fissure existed with a northwest-southeast trend, and
that loczl dolomitization in which there was excess solution
occurred along this fissure. The Lima-Indiana field has long
beer fawous for its dolomite porosity tyre of accumulation.

Other fields in which this tyne of trap plays an important

role are:

Adams,pMichigan *Big Sinking field, Kentucky
A 30, &, Z05-18, 1946 AST, 1€6-207, 1941
*Artesia, New Mexico Coldwater, Michigan

AS 1, 112-1£3, 1929 A 30, %, 205-318, 194¢
*#Big Lake, Texas Cooper, New Mexico

AS 2, 500-541, 1929 w6, 8, 458-472, 1935
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#Darst Creek, Texas Lymn, New Mexico
A 17, 1, 16-37, 1933 ¥ 6, 8, 458-472, 1935
Deep River, X¥ichigan *Honument-Funice, MNew lexico
A 30, Z, #05-218, 1946 w9, 9, 50-64, 1938
Fvart, ¥Michigan Nikkel pool, Kansas
A 20, Z, 20b-218, 1946 AST, 105-117, 1241
Fort, Michigan *Calt Flat, Texas
A 20, &, 205-218, 1946 A 14, 11, 1401-1422, 193
*Garber, Oklshoma *Seminole City, Oklzshoma
AS 1, 176-1921, 1928 A8 £, ¥15-361, 1929
*Garland, Vyoming Sherman, Michigan
AP, Z4T7-263, 19Z4 A 30, 2, 205-318, 1948
Grass Creek, Wyoming Tenple field, WMichigan
A 16, 2, 670-673, 1932 A 24, &, 9280-081, 1840
*Greenwich, Kansas *Turkey Mt, Lime pools, Okla.
A 23, ©, 643-662, 1939 AS 1, 211-219, 1929
'*Hobbs, New Mexico *Turner Valley, Alberta, Can.
W e, 8, 458-472, 1935 w11, 7, 68-71, 1940
*Hugoton, Kansas *Westbrook, Texas
AST, 78-104, 1941 AS 1, 282-292, 1229
Jal, New Mexico Vinterfield, Michigan
W 6, 8, 458-472, 1935 A 30, 7, RB0O5-318, 1946
Lime-Indiana #*Zenith, Kansas
E, 205-210, 1931 AST, 139-163, 1941

Varying Porocity Caused by Truncation and Sealing

Solid Hvdrocarbon Sealing.,--Certain reservoirs on mono-

clines, terraces, or flanks of anticlines are sealed above by
tarry products that have resulted from hardening of the oiis.
As a rule such traps occur in reservoirs in which the oil is
of the heavier asphaltic tyre rather than the light paraffine
type. The Sunset-Midway field of California, fig.17, is a

notable example of such sealing, The tar is formed by the






interaction of the mineralized waters and the hydrocarbons

that conpose the oil--a reaction which results in the reduc-
tion of sulphate water to form sulphides and the addition of
the sulphur or sulphides to the oil. Solid hydrocarbon seals

occur in the following fields:

Cacheuta field, Argentina #0klahoma City, Oklahoma

W1, 9, TR-79, 1841 A 14, 12, 1515-1533, 1930
#East Coalinga, Californis *Sunset Midway, California

A 29, 11, 1562, 1945 USGS Prof, Paper, #116,p.78

#MceKittrick, California
A 14, 1, 1-15, 1933

Angular Unconformity,--Some of the major oil fields of

the world are located on angular unconformities. This paper
divides them into two kinds--those in which the oil occurs

in the sandstones and those in which the o0il occurs in carbon-
ate rocks, The Oklahoma City field, Oklahoma, fig. 18, is

one of the outstanding fields in this category and production
comes from both sandstones and carbonate rocks. The producing
sandstones are in the Simpson group and the detrital sandy
beds above the unconformity. The Arbuckle limestone is highly
porous and contained enormous amounts of oil. Fields with

sandstone overlap sealing are:

*Blackwell, Oklahoma *0arber, Oklahoma
AS 1, 158175, 1999 AS 1, 176-191, 1929
Fast Texas fileld *Jennings, Loulslana
AST, €00-640, 1241 A 27, 8, 1le2-1122, 1943
*Edison, California #0klahoma City, Oklahoma
AST, 1-8, 1941 A 14, 12, 1515-1553, 1930
#*FlDorado, Kansas Playa del Rey, California

AS 2, 160-167, 192 C, 118, 1942
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Tatums, Cklahoma *Zenith, Kansas
A 19, 2, 401-411, 1935 AST, 129-16%, 1941

*Thomas, Oklahoma
A 10, 7, €64&-655, 1926

Fields with carbonate rock overlap sealing are:

*Big Sinking field, Kentucky #¥Nikkel Pool, Kansas
AST, 166-207, 1941 AST, 105-117, 1841 -
*Fldorado, Kansas #*Zenith, Kansas
AS 2, 16--167, 1929 AST, 139-1€3, 1941

*Garber, Oklahoma
AS 1, 176-191, 1929

Miscellaneous Unconformities

Miscellaneous unconforwity traps include the pierce-
ment type salt plug, igneous plugs, buried hills, igneous
rock traps, and metamorphic rocks. The trapping in the
first three is restricted to the flanks or is what might be
called off-lap production,

Salt Plug Type.--Flank production from salt plugs came

into its own after cap rock production had for the most rart

ceased and most of the fields were considered depleted. This

type of trap brought a new boom to the salt dome area and

accounted for millions of barrels of oil. Spindletop was

among the first prolific flank oroducers, fig., 15. The

greatest production was from the southwest flank of the dome.
In recent years deep flank production was found at Anse

La Butte, Louisiana, fig. 19. Accumulation is controlled to

a considerable extent by radial faulting, certain blocks

being more productive than others, Salt plug flank production

is Tound in the following fields:
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*Anse La Butte, Louisiana *Jennings Dome, Louisiana
Barbers Hill, Texas *Moreni, Roumania
A 18, 4, 500-518, 1934 A 29, 11, 1578, 1945
Damon Mound, Texas Pierce Junction, Texas
A 9, 3, 505-535, 1925 A 18, 4, 500-518, 183
#Darrow salt dome, Louisiana #Sour Lake, Texas
A 22, 10, 1412-1422, 1938 A 18, 4, 500-518, 1¢34
Tast Hackberry, Louisiana South Liberty, Texas
A 18, 4, 500-518, 1934 A 18, 4, 500-518, 1234
¥High Island, Texas #*Spindletop, Texas
AG, 909-960, 192386 A 18, 4, 500-518, 1834
Hull, Texas West Columbia, Texas
A 18, 4, 500-518, 1934 AS 2, 451-469, 199

#*Humble, Texas
A 18, 4, 500-518, 1934

Igneous Plug Production.--Igneous plug production is

extremely rére and is important wostly from its unusual
accumulation. The writer searched the literature for
illustrative examples of such a field in which the trap-
ping was of this type. Furbero, Mexico, figures Z0 and 21,
seems to be the best available. The oil occurs in com-
mercial quantities both in the igneous and metamorphosed
rocks. The determining factor in the accumulation of oil
in this field is the highly variable porosity of the rocks

rather than the structure.

Buried Hills Flank Production.--Unconformities rlay

a very important role in the accumulation of oil, Much of
the mid-continent oil production comes from anticlines over

buried hills. In the trap under discussion, off-lap or









flank production against a Puried hill is the dominant
factor in accumulation of oil. This type vproduction is
of less imprortance than the overlap type. One of the
best examples of off-lap rroduction is in the Texas Pan-
handle field, fig. 22, where a thick series of granitic
sands, unassorted gravels, and conglomerates are laid
down against the hill and later buried. This rock is
locally called "granite wash" and produces large amounts
of 0il and gas, the gas from the higher parts and the oil
from the down-dip portionz of the 'wash", Fields which
produce from off-lap reservoirs are:

Page, Texas Texas Panhandle
A 25, 4, 630-636, 1941 A 192, 8, 1089-1109, 1935

Petrolia, Texas
AS 2, 542-555, 1929

Igneous Rock Traps.--Igneous traps are rare. Pro-

duction usually comes from fissures or vesicles in lavas,
tuffs, or crushed granitic rocks. The Rattlesnake Hills
gas field in Washington, fig. 23, is an excellent example

of production from vorous basalt. The gas is thought

to have m grated from the interbedded shales, Other fields

producing from igneous rocks are:

*Mendoza Province, Argentina *Richland Parish, Louisiana
A 16, 8, 819-824, 1933 A 12, 10, 985-893, 1928
¥Rattlesnake Hills, Wash, Taranaki, New Zealand
A 18, 7, 847-859, 19% A 16, 8, 833-836, 1922

Metamorphic Rock Travs.--In recent years metamorphic

rock production has increased tremendously. Lytton Srrings,









fig. 24, is the classic locality for serpentine production.
A mass of serpentine over a mile in diameter lies at a
depth of 1200-1500 feet. The serpentine is altered in-
trusive, and in part extrusive, basalt with lava and ash
vhases. It is fractured and brecciated and in part vesic-
ular. Prior to June 1945 all possible productive horizons
in the Edison field, Califofnia were considered to be
tested since most of the wells had penetrated the entire
sedimentary section. In June, however, a well was drilled
83 feet into schist and was completed for an initial
votential of 528 barrels per day. By January 1947, 106
wells were completed with an estimated productive capacity
of 41,300 barrels per day. The productive area covers
1600 acres which includes most of that part of the field
producing from sediments. The production is governed by
the amount of interconnected voids present in the frac-
tured metamorphi¢ rock located in a favorable structural
position on the Edison uplift. Ver Wiebe (1938, p. 108)
describes production from pre-Cambrian quartzites in the
Orth pool, Rice County, Kansas. The oil occurs in a struec-
tural high where porosit& and permeability was formed
during a pre-Pemnsylvanian erosional period. Below is a

partial list of fields producing from metamorphic rocks.

Bacuranao, Cuba Dale, Texas

A 16, 8, B09-818, 1933 A 16, 8, 741-768, 1933
Buchanan, Texas #Darst Creek, Texas

A 16, 8, 741-768, 1933 A 17, 1, 16-37, 1933
Chapman, Texas Del Rey, California

A 16, &, 741-768, 1933 A 20, 2, 150-154, 19%6
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- *Fdison, California Schimmel-Batts, Texas
AST, 1-8, 1941 A 16, 8, 741-768, 1933
Hilbig, Texas Thrall, Texas
A 19, 7, 1023-1037, 1935 A 16, 8, 741-768, 1933
Lytton Springs Townsite, Tex. Venice field, California
A 16, 8, 741-768, 1933 A 20, 2, 150-154, 1836

A 10, 10, 953-975, 1926
Yost, Texas
Motembo, Cuba A 14, 9, 1191-1187, 1930
A 16, 38, 809-818, 1933
Placerita Canyon, California
A 16, 8, 777-785, 1933
SUMMARY AND CONCLUSIONS

The census given in the preceding pages brings out
several interesting facts. Structural traps constitute
57% of the total traps. Of these, slightly over 60% are
anticlines and domes, and 20% are faults.

Lensing sandstones are the most important of the
stratigraphic traps, making up nearly 307 of the total.
Lensing sandstone, lensing sandstone due to sediméntation,
carbonate rock porosity, and dolomitization account for

nearly 70% of the stratigraphic traps. The chart below

gives the relative importance of the various traps.

Structural Percent of Percent of
Trans Structural Traps Total Traps
Elongate anticlines 10.7 6.1
Antielines 30.4 17,3
Quaquaversal domes 20.8 11.9
Super salt plug strata 10.4 6.0
Synclines 240 1.4

Monoclines & terraces 1. -6

o



Faults 1e.¢8 11.4

Fissures & fractures 4.4 2.5
Stratigraphic Percent of
Traps Stratigraphic Traps

Lensing sandstone 29.1 12.4
Lens. sandstone sed, 10.9 4.7
Lens. sandstone cem. 2.1 .9
Carbonate rock vorosity 16.0 6.9
Salt plug cap 3.0 1.3
Dolomitization 12.7 5.4
Solid hydrocarbon seal 2.1 .9
Sandstone overlap 4.6 2.0
Carbonate rock overlap 2.5 1.1
Salt plug 6.3 2.7
Igneous plug ) £
Buried hills 1.3 .G
Igneous rock 1.7 e
Metamorphic rock 7.2 3.0

Because of the intensive search for structural traps,
we are gradually running out of untested anticlines. As
a result, stratigraphic traps are producing a progressively
greater percentage of the oil.

The importance of stratigraphic traps has been recog-
nized only in the last few years. As the search is directed
wore to stratigraphic traps, many new oil fields will be
discovered. The writer believes that they are the keys to

the oil fields of the future.
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