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almost at right angles to the Alberta ridge and the 
North Saskatchewan trough. These trends parallel 
those of the Rimbey-Leduc and Sundance-Windfall 
subsurface trends and are the most prominent features 
of this basin. The development of a later Devonian 
trend is documented by the presence of the southern 
part of the Southesk complex and the northwest part 
of the Fairholme complex above the thickest (most 
negative?) parts of the North Saskatchewan trough. 

The positive Alberta ridge exerted a secondary con
trol on the distribution of the Miette, Southesk, and 
Fairholme complexes. The thickest sections of the 
Fairholme Group (about 2,000 ft) are at the western
most outcrops and appear to mark the western shelf 
margin of the Alberta basin. 

MOUNTJOY, ERIC W., Dept. Geological Sciences, 
McGill Univ., Montreal, Que. 

COMPARISON OF SOME ALBERTA UPPER DI;VONIAN 
REEF COMPLEXES WITH MODERN CARIBBEAN REELS 

Reefs on the eastern coast of Carriacou (southern 
Grenadines) are considered to be representative of this 
part of the Caribbean. The upper Southesk stage of the 
Upper Devonian reefs closely resembles these modern 
reefs. Similarities are (1) narrow reef crest zone a few 
10s of feet wide, (2) a slightly broader rubble zone 
just inside the reef, (3) lagoonal sediments consisting 
of fine- to coarse-grained coral-algal particles, making 
up about 80% by area of the reef complexes, (4) inte
rior parts of the lagoon are progressively finer grained 
and poorly sorted, (5) sediment filling of the lagoon 
occurs from the reef inward, depending on lagoon to
pography and rates of sediment supply, (6) active reef 
growth was established at suitable depths (40-100 ft) 
during a rise in sea level and progresses from a sub-
merged to a nearly emergent reef bank, and (7) stro-
matoporoids fulfilled the same role as modern corals, 
and algae-like Renalcis acted as encrusting frame-
builders. 

Differences include (1) the lack of abundant terrige
nous sediments, forereef talus, and carbonate mud in 
Carriacou reefs, (2) lack of ripples and cross-strati
fication, but the presence of prominent planar bedding 
in the Devonian lagoonal deposits, and (.̂ ) the less 
diverse fauna with less marked differentiation of 
growth forms in Devonian reefs. These are not signif
icant differences and can be explained in terms of 
different basin sedimentation, organisms, preservation, 
diagenesis, etc. Modern reefs provide useful prototypes 
for testing concepts and models of Devonian reefs and 
banks. The Miette and Ancient Wall reef complexes 
(and others) are comparable to modern off reef drape 
types. 

MURRAY, R. C , Dept. Geology, Rutgers Univ., New 
Brunswick, N.J. 

DOLOMITIZATION, DOLOMITE DISTRIBUTION, RESERVOIR 
ROCKS 

Approximately 80% of the hydrocarbon reserves in 
carbonate rocks in North America are found in rock 
that is essentially pure dolomite. In many reservoirs the 
field Hmits are determined by the distribution of dolo
mite, because the dolomitization process is conducive 
to the production of a favorable reservoir rock. The 
distribution of dolomite may be determined by (1) 
those rocks that were within the flow path of a dolo-
mitizing fluid (water-controlled dolomitization) and 
(2) the susceptibility of a rock within the flow path of 

a dolomitizing fluid to dolomitization (rock-controlled 
dolomitization). The second factor may be controlled 
by permeability at the time of dolomitization, particle 
size, or solubility of the original particles. The identifi
cation of the cause of the location of an individual do
lomite body is significant to understanding its size and 
distribution. 

Paleozoic carbonate rocks containing abundant cri-
noids commonly illustrate the idea of rock-control do
lomitization. The significant parameter appears to be 
the original fabric of the sediment and is related to the 
ratio of carbonate mud to carbonate sand-size grains. 
The hydrology of hypersaline brine on Bonaire in the 
Netherlands Antilles provides a model from the Holo-
cene that illustrates water-controlled dolomitization. In 
this model, access to hypersaline brine determines 
whether a sediment or rock will have the opportunity 
for dolomitization. 

NESTELL, M. K., Univ. Texas at Arlington, Arling
ton, Tex., and W. R. DANNER, Univ. British Co
lumbia, Vancouver, B.C. 

CACHE CREEK I-"USI I.INIDS IROM SOUTHERN BRITISH 
COLUMBIA 

Permian fusulinids in the Cache Creek Group in 
southern British Columbia have been reported from 
several localities in the region between Vernon and 
Clinton. However, the only faunas described are from 
Marble Canyon and northeast of Kamloops. These 
faunas range in age Ironi late VVoIfcampian to Guada-
lupian. 

Over the past few years, systematic search of the 
limestone beds of this area has resulted in the discov
ery of several important fusulinid faunas. For example, 
the distinctive genus. Pseiuloxihwagerina, has never 
been described from this area, hut it occurs at several 
localities between Veinon and Clinton. 

A new fusulinid fauna front a series of limestone 
bodies northwest of Meadow Lake, about 25 mi north
west of Clinton contains many Lower Permian species 
and 2 species of Middle Pennsylvanian (Missourian) 
Triticile.i. Species referred to the Permian indicate a 
late Wolfcampian or early Leonardian age and include 
2 species of Schuhericlhi, several species of Triticites 
and Schivagerinu. a Varaschwai^eriiia, 3 species of Pseu-
doschwagerbm, and 2 species of Quasifusulina. The 
species of Quasifusulina occiii with Psi'udoschwagerina 
and represent the second reported occurrence of this 
genus in North Aniciica. A similar fauna containing 
Quasifusulina has been described from the Fort St. 
James area of central Urilish Columbia. 

OLDAKER, RICHARD U., Lockheed Offshoie Pe
troleum Services, Nc« Westminster, B.C. 

EvALUAiioN or PETROI It M I'nospEcis UNDER CON
DITIONS OF UNCEKIAINÎ  

Recent advances in computer technology have made 
practical the use of well-established methods for evalu
ating the consequences of uncertainty. Because of the 
complex and intricate process of translating explora
tion data into economic terms, these methods promise 
to be of great benefit to the managements of compa
nies in the minerals industry. In addition to providing 
a means for evaluating risk or probability of financial 
loss, the methods provide information to aid in evalu
ating the importance of specific variables with respect 
to desired answers. As a means of communication they 
provide the mechanism whereby the qualifications 
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placed on the basic data by professional specialists can 
be properly weighed and represented in the derivation 
of the final decision variable. 

OLIVER, WILLIAM B., Humble Oil & Refining Co., 
Houston, Tex. 

GEOLOGIST'S ROLE IN EVALUATION ECONOMICS 

The geologist must interact in a continuous exchange 
of information and ideas with other functions in his 
company. The geologic function remains in the midst 
of the functional universe—from discovery to deple
tion. 

The discovery of a potentially commercial deposit 
must be viewed with the objectives of (1) definition of 
the economic value of the prospect by geologic analy
sis of the data that are known or can be developed, 
(2) preparation of comparative prospect ratings, which 
impUes multiple successes in the exploration program 
or, at least, alternative investment opportunities, and 
(3) identification of the competitive position of other 
operators. 

The strategy required to pursue the objectives of 
prospect analysis is (1) preparation of a preliminary 
economic evaluation, including the assembly and in
terpretation of all the geologic data which came out of 
the exploration phase, (2) comparison with other pros
pects and establishment of priorities through a rating 
system, (3) preparation of pre-development evaluation 
based on priorities established and limited by availabil
ity of funds, and (4) communication of technical data 
to other functions on a continuing basis to insure the 
necessary flow of facts throughout the organization. 
The geologic function is the bridge between naiiire and 
technology. 

OVERTON, HAROLD L., Univ. Houston, Houston, 
Tex. 

SALINITY VARIATIONS AND ANOMALIES IN MARINE 
SANDSTONE 

The writer has developed a new indicator which al
lows major local tectonic features to be determined 
from a single well. Only 1 measurement is required 
(in addition to Rw and temperature)—the SP log. The 
information which can be determined from this indi
cator includes locations of (1) fault zones, (2) com
paction stress changes, (3) high pressure, and (4) 
permeable sandstone beds of significant extent. 

The method is simple and may be cross-checked with 
the density or travel-time log. It involves several sim
ple principles: (A) [water salinity] [shale porosity] 
= constant, and (B) [shale porosity] — [overburden-
hydraulic pressure]. Water salinity may be determined 
accurately from clean sandstones, but a complete well 
profile is needed to make an analysis. Several offshore 
analyses have been made, and, in those analyses, the 
various stresses have been confirmed. 

PALLISTER, A. E., Pallister and Associates, Calgary. 
Alta. 

OPERATION ARCTICQUEST—APPLICATION OF MULTI-
DISCIPLINE, MULTIPARTICIPANT EXPLORATION CON
CEPT 

The importance of coordinating geologic and geo
physical data in predicting subsurface structure and 
stratigraphy has been emphasized repeatedly. Attain
ment of the ultimate in integration of the 2 sciences has 

become increasingly difficult, as a result of the require
ment placed upon geologists and geophysicists of 
greater specialization within their own professions. 

An accelerated, worldwide inierest by oil companies 
in new basins has started. Because most of these poten
tial areas are offshore, and with the advent of many 
new geophysical and oceanographic techniques, an 
even greater need for an integrated, multidiscipline ex
ploration approach is imposed. 

As an illustration, Operation Arcticquest was begun 
in 1969 to determine the nature of the geology in the 
vast unexplored area from Prudhoe Bay, Alaska, to 
Banks Island, Canada. The surveys indicated the pres
ence of anticlines, diapirs, folds, faults, intrusives, and 
facies boundaries. Conclusions as to the origin and ge
ology of the geophysically mapped features were de
rived from the interpretations of bathymetric, gravi
metric, aeromagnetic, seismic, and geologic surveys. 
This successful application of the multidiscipline tech
nique was made possible largely by the multiparticipant 
aspect. Because the operation was financed by 30 oil 
companies, it was possible to allocate expenditures to 
many disciplines in a manner which probably would not 
have been feasible in individual, uncoordinated opera
tions. 

PERKINS, BOB F., School of Geology, Louisiana 
State Univ., Baton Rouge, L;i-

GI;NEITC IMPLICAIIONS OF' RLDISI RLEF ARCHiTEcruRr: 

Rudist reefs ileveloped in a variety of paleogeo-
graphic settings in the shallow Cretaceous seas of the 
western Gulf of Mexico region. Some reefs were built 
along the shelf edge, others grew on the inner shelf 
relatively nearshore, and others were built on the broad, 
open shelf. Although these reefs vary in morphol
ogy, size, biologic and sedimenlologic characteristics, 
and relation to associated facies, probably none grew 
in waters deeper than a few lens of feet. The most 
persistent feature of ihesc reels is the abundant evi
dence of repeated subaerial exposure, early diagenesis, 
and erosion during deposition. 

Several exceptionally well-exposed reefs in the Al-
bian and Cenonianian of Texas and northeastern Mex
ico provide models for interpreting the geologic history 
of rudist reefs elsewhere in the region. The core of 
each of these reefs is made of lenses, wedges, and lay
ers of rudist-rich earbonau; iiiuilstone in which the ru-
dists are preserved in nnilually supporting, original-
growth positions ahcrnaling vvilh lenses, wedges, and 
layers of carbonate grainstonc composed principally of 
rudist shell fragments, lalerally contiguous seaward 
deposits are carbonate grainslone, and backreef de
posits are chiefly miliolid-rich c.irbonatc mudstone. Pe
ripheral grainstones originated as forereef debris or 
storm washover deposits during reef-growth stages, and 
as beach deposits during island stages. Backreef car
bonate mudstone was deposited as tabular units in 
quiet-water lagoons, an<l locally small mounds of dia-
genetically fragmented rudist'- characterize the environ 
ment. 

Truncation surfaces, wxatheiL-d zones, layers of ca
liche, bored surfaces, /ones of vadose sediment and ce
ment, and other subacrialK lormed or related features 
and materials extend through the reef cores and in 
some places into the adjacent deposits as evidence of 
repeated exposure aiul rcsiibniergence. In some reefs as 
many as 15 exposure periods are recorded vertically 
within .'iO ft of reef core. Many exposure surfaces asso
ciated with these reef̂  an- jnnfined to the area of the 


