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Three widely separated areas in North .\nierica (cen
tral Alberta, Canada; San Juan Basin, New Mexico and 
Colorado; and Wheeler Ridge anticline, San Joafjuin 
Valley, California) have anomalous potentials and 
salinities that may be explained by the movement of 
water cross-formationally through shales acting as semi
permeable membranes. Pressure and salinity anomalies 
from other areas possibly may be explained by shale-
membrane phenomena. 

AKDEN F . BLAIR, Consulting Geologist, Hillings, Mon
tana 
Richey Field, Montana 

The Richey field was discovered in July, 1951, l)y the 
Shell Oil Com]iany No. 1 Northern Pacific, SE. NW. 
NW. Sec. 19, T. 23 N., R. 50 E., Dawson County, 
Montana, with completion in the Charles formation of 
Mississippian age. Subsequent wells also established 
production in the Mississippian Mission Canyon forma
tion. This was the first commercial oil discovery in the 
Montana portion of the Wilhston Basin. 

Regionally, the Richey field is situated on the west 
flank of the Williston Basin paralleling the Calf Creek-
Weldon lineament and is believed to be tcctonically re
lated to it. The local structure is a northeasterly trend
ing anticline with a normal fault parallel with the north
west flank, and a transverse fault across its south end. 
A structural closure of approximately 100 feet is indi
cated. The oil accumulation is controlled primarily by 
structure, but modified by a decrease in [jorosity along 
the southeast flank. 

The Charles reservoirs contain the bulk of the oil re
serves at Richey and consist of three zones of fractured 
limestone and dolomite with intercrystalline porosity 
having an aggregate average net pay thickness of about 
35 feet. The Mission Canyon reservoir consists of very 
finely crystalline to dense limestone in which porosity 
occurs exclusively as fractures. There is an average net 
pay thickness of 15 feet in this unit. An effective water 
drive is present in all reservoirs. 

In general, the production has lieen characterizetl by 
a high initial potential, followed by an early and ab
normally high water cut. It is indicated that with the 
established practice of commingling the Charles and 
Mission Canyon reservoirs, the highly vertically frac
tured Mission Canyon zone is produced beyond its 
maximum efficient rate of flow, resulting in a rapid water 
coning which suppresses oil production from the Charles 
zone. It is indicated the ultimate oil recovery will be 
considerably greater if the reservoirs are jiroduced 
separately, and the Mission Canyon at a low rate. 

Development is on an 80-acre pattern. There are 
presently 12 producing wells in the field. Cumulative 
production to December 1, 1959, was 1,239,000 barrels 
of oil. Current monthly production is about 20,000 bar
rels of oil. .Approximately 1,700 acres are considered 
proved productive with an estimated recoverable re
serve of 5,000,000 barrels of oil. 

G. J. BLUNDUN, Home Oil Company, Limited, Calgary, 
Alberta 
Mississippian in Alberta Plains and the Reflection 
Seismograph 
The eroded Mississippian surface is the major uncon

formity in the Province of Alberta. To map its erosional 
highs and lows is most important, because the Missis
sippian may be productive of hydrocarbons or may 
cloak the attitude of deeper sediments from which pro
duction is sought. This paper deals with the methods of 
presentation of reflection seismic data to that end, to
gether with a suggested recording instrument technique. 

Some of the interpretive ])roblems, and the possible sig
nificance of Mississippian porosity on the acoustic im
pedance of its reflection are mentioned. 

Maps of similar data, one geological and the other re
flection seismic, are presented for comparison. The for
mer is obtained from drilled wells and the latter from 
reflection shooting performed prior to driUing. 

JOHN A, BURGER, Texaco, Salt Lake City, Utah 
Mesaverde Group in Adjoining Areas of Utah, Colora
do, and Wyoming 
The mixed marine and nonmarine Mesaverde group 

(Late Cretaceous) overlies and intertongues with the 
marine Mancos shale or its equivalents and underlies 
and intertongues with the marine Lewis shale or under
lies continental rocks of latest Cretaceous or Paleocene 
age. The area studied is approximately 200 miles square 
on both sides of the Wyoming and Utah-Colorado state 
line. 

Formations and members in 7 smaller geographic sub
divisions are described and related in terms of Lee's 
(1915) genetic units to a standard four-fold section in 
the Rock Springs uplift consisting from oldest to young
est of the Blair, Rock Springs, Ericson, and Almond 
formations. 

Data from 14 measured surface sections and more 
than 120 wells were used to make isopach maps of indi
vidual formations, members and tongues. These maps 
show that basins and relative arches of Late Cretaceous 
time correspond fairly well with those of Tertiary time 
and that the maximum thickness of a genetic unit is at 
the zone of transition from continental to marine sedi
mentation. 

Numerous minor transgressions and regressions of the 
sea are imposed on a general eastward regression during 
Mesaverde time followed by a major transgression dur
ing Lewis time and a complete withdrawal of the sea 
after Lewis time. 

There are numerous cyclothems consisting of gray 
marine shale, tan marine siltstone and sandstone, gray 
and white beach sandstone, coal, brown carbonaceous 
shale, and gray to brown carbonaceous siltstone. Both 
transgressive and regressive deposits are present. 

Two probable controls of intertonguing are recog
nized: (1) intermittent delivery of sand and mud by 
streams along a subsiding delta front and reworking by 
marine currents; (2) several rather rapid changes of 
sealevel or landlevel, either tectonic or eustatic. 

Most of the sediments were derived from areas west 
of the "Wasatch line." Toward the close of Mesaverde 
deposition, local upUfts in the site of the present Uinta 
Mountains and possibly the Wind River Mountain pro
vided a source for sediments. 

Short-ranging fossils are scarce in the Mesaverde 
group in this area. The marine shale tongues generally 
contain long-ranging arenaceous foraminifera and the 
marine sandstones contain Oslrea sp., Inoceramus sp., 
Halymenites major and worm tubes; the faunas are use
ful as indicators of paleoenvironments, but are not use
ful for stratigraphic correlations. 

No new formation names are proposed. Several un
named sequences should be mapped and traced laterally 
before they are named. The Lazeart sandstone is raised 
from member to formational rank. The Rimrock sand
stone and the Asphalt Ridge sandstone of Walton (1944) 
are considered members of the lies formation. 

M. B. B. CEOCKPOM), J. C. Sproule & Associates, Cal
gary, Alberta 
Dodsland Field, Saskatchewan 
The Dodsland field is situated in southwestern Sas-
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katchewan about 50 miles east of the Saskatchewan-
Alberta boundary and 200 miles north of the Interna
tional Boundary. 

The presence of a productive and ])ossibly jiersistent 
oil column along the southern part of the Dodsland field 
was not known until August, 1958, when three pools, 
known as Gleneath, Eagle Lake, and Braeburn, six 
miles apart were discovered. Previously the field was 
known only for its potential of gas reserves. Develop
ment of the oil pools is still in the early stages, and it is 
not yet known whether or not they will join. To date, 
thirty-five wells have been drilled with an unusually 
high ratio of successes to failures. 

The field has the structure of an irregular dome on 
which there are several local highs. Gas has accumulated 
in the higher parts of the structure. Principal oil oc
currences are on the southern flanks which are the center 
of present activity. 

The productive zone of the field is a fine-grained, ar
gillaceous, marine sandstone belonging to the Viking 
formation of Lower Cretaceous age. The sandstone be
comes more and more argillaceous towards the northern 
and eastern parts of the Dodsland structure, and within 
the map-area grades into shale on the northern flank. 
The porosity of the sand averages about 23 per cent and 
the permeaVjility about 15 millidarcys. Gross oil sand 
thicknesses encountered in wells drilled to date range 
from 24 to 39 feet. 

Well completion procedure usually includes sand 
fracturing the Viking before placing the well on jjroduc-
tion. Completion costs are low due to the relatively 
shallow drilling depth of 2,250 feet. 

Wells are drilled in all three pools on an approved 
80-acre spacing pattern. 

KENNETH F . CUMMINCS, Hondo Oil & Gas Company, 
Denver, Colorado 
Buck Peak Oil Field—Moffat County, Colorado 
The Buck Peak oil field in northwestern Colorado is 

located on the southeast end of the Sand Wash Basin. 
The field currently produces oil from the fractured 
Niobrara shale of Cretaceous age. 

Fractured shale production has been known in north
western Colorado since 1902 when Rangely was dis
covered. Since rotary tools were first introduced into 
northwestern Colorado in 1924, no new fractured shale 
fields were discovered until Buck Peak. Since that time 
many new fields such as Sage Creek, North Sage Creek, 
and South Tow Creek have been discovered and 
Rangely has experienced a new boom. 

With such recent wildcat success in the Niobrara it 
can be assumed that the Niobrara has been overlooked 
for some time. Considering cumulative production in 
excess of 9 million barrels from the Niobrara in north
western Colorado coupled with the recent discoveries, 
more individuals and companies will become interested 
in the Niobrara possibilities. 

The method of finding fractured shale production at 
Buck Peak might be of som^ help to other individuals 
and companies who wish to explore for this highly elu
sive production. 

DONALD E . DINKINS, Honolulu Oil Corporation, Bil
lings, Montana 
Geology of Stensvad Field, Montana, and Its Re
gional Geologic Setting, with Notes on Tyler Reser
voir 
The Stensvad field is a fault-stratigraphic trap situ

ated in an east plunging syncline. An east-west fault 
limits the field to the south while stratigraphy controls 
the west and north limits. 

Prc-Alaska Bench post-Heath nomenclature has been, 
and is, very complicated due to complex stratigraphj-. 
Today, owing to the contributions of the many workers 
concerned with this interval, imjjortant formational 
units and unconformities are being recognized with sub
sequent resolution of the stratigraphic and nomencla-
tural problems. 

The pre-Alaska Bench post-Heath stratigraphy in the 
Stensvad field area is most interesting, but can only be 
appreciated when considered in its regional setting. This 
sequence originated with uplift and erosion with ensuing 
alluvial fill of "channeled," or down-warped, areas, 
followed by marine transgression and regression. 

Stensvad field is productive from three sandstone 
bodies occurring within the Tyler formation. 

A. L. EVANS, Sun Oil Company, ('algary, Alberta 
Red River Formation: Structural and Stratigraphic 
Interpretation 

Ordovician strata in Manitoba comprise two verti
cally distinct parts, a lower clastic sequence, and an 
upper sequence of dolomites and dolomitic limestones. 
The latter have been divided into three formations hav
ing the character of para-time rock-units. These are 
recognizable in the outcrojjs of southern Manitoba and 
east-central Saskatchewan and can be traced into the 
subsurface. The lowermost, and by far the thickest, of 
the carbonate formations is the Red River. 

The outline and shape of the depositional Williston 
Basin is reflected in the present structural attitude of 
the Red River, which also manifests the presence of a 
number of positive tectonic elements within the basin. 

The formation thickens from the basin periphery to
ward the International Border, its center of maximum 
deposition being beyond the area of study, in central 
North Dakota. Both the rate of thickening and the de
gree of structural dip increase towards the l)asin center. 
Thinning of the formation is apparent over local ])ositive 
areas. 

The Red River is herein divided into Lower, Middle, 
and Upper units based on mass lithologic characters. 
The Lower and part of the Middle unit are restricted 
westward, indicating generally transgressive marine 
conditions during deposition. Minor cyclical fluctuations 
involving interbedded evaporites and bioclastic material 
are evident in the Upper Red River. 

Three broad lithofacies may be discerned within the 
formation each of which is believed to reflect deposition 
within a relatively distinct environment, dependent 
primarily on the influence of water depth for its salient 
characteristics. These environmental zones blend into 
each other both laterally and vertically but within a 
single para-time unit tend to be related to structural 
features and to geographic position relative to the basin 
center. Their distribution im]3lies the existence of a 
shelf-edge circumscribing the basin. 

The development of porosity appears directly in
fluenced by variations in lithology and by the degree of 
secondary dolomitization to which the rock has been 
subject. 

The salinity of waters contained in the total Or
dovician carbonate section is greatest nearest the basin 
center, fresh water predominating in closer proximity to 
the peripheral outcrops. Known occurrences of pe
troleum appear to bear a positive relationship to the 
distribution of highly saline formation waters. 

JOHN R . FANSHAWE, Northern Consultants, Billings, 
Montana 
New Interpretation for Wolf Springs Field, Montana 
The Wolf Springs field, 7 N.-32 E., Yellowstone 


