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and Sphaeroidinella dehistens defines the very late 
Pliocene and early Pleistocene. Onset of climatic de
terioration in both regions defines the base of the 
Pleistocene. In Italy the base of the Pleistocene cor
responds to the arrival of the cold-water immigrant 
species Arctica islandica and Hyalinea balthica, where
as in the Caribbean and Gulf of Mexico climatic 
cooling was accompanied by either extinction or with

drawal of the warm-water Pliocene species Globo-
quadrina altispira, G. veneziielana, and Globorotalia 
menardii and the appearance of the cool-water immi
grant species G. injlata. Paleobathymetric and physical 
evidence shows upward shallowing of facies in the 
very late Pliocene and early Pleistocene, which seem 
ingly is indicative of and related to rfacio-eustatic 
phenomena 

D I S T I N G U I S H E D L E C T U R E TOUR ABSTRACTS. l9(,8-ig69 

RAMON E. BISQUE, Colorado School of Mines, 
Golden, Colorado 

EXPLOSION IN GEOLOGICAL EDUCATION AND ITS Fii-
TURE E F F E C T S ON T H E PEOFESSION 

This fall (1Q68) several hundred thousand high 
school students across the nation are studying their 
environment through a series of laboratory and field 
investigations. These investigations are designed to 
permit the students to discover principles of science 
for themselves and understand earth processes. Stream 
tables, rock and soil samples, fossil models, field trips, 
and stereoscopes are now commonplace in thousands 
of high schools. 

The earth and space orientation of this new science 
course will influence the perspective of millions of 
youngsters during the next few years. Geoscientists 
and their efforts will be viewed within the framework 
of science and the geodisciplines will benefit from an 
understanding and appreciation in the younger gener 
ation that they have never before experienced. 

Geology in particular stands to benefit from the 
new surge of interest that these youngsters will carry 
with them. A widespread realization of the essential 
and basic contribution of geology to the progress of 
mankind is but a part of the dividend. New areas of 
research will be opened and advanced as greater num
bers of young scientists, teachers, and technicians 
apply their intellect to the study of our planet. 

Geologists in our universities and industries should 
be aware of this new facet of secondary school sci
ence education and be prepared to reap the benefits 
for the geologic profession. 

ROBERT F. DILL, U. S. Navy Electronics Labora
tory, San Diego, California 

PLEISTOCENE SEA LEVELS AND CONTINENTAL MARGIN 
SEDIMENTATION 

Continental margin sedimentation has been con
trolled greatly by large fluctuations of Pleistocene sea 
level and differential channeling of sediment down 
submarine canyons. Relatively recent stillstands of the 
strandline have cut terraces and sea cliffs into the 
continental slope to 700 ft below present sea level. 
Shallow-water fossils of late Pleistocene age have 
been collected from these terraces during deep-sub
mersible dives with the Deepstar. During the lowered 
stand most submarine canyons actively diverted shal
low-water sediments into the deep sea and marginal 
basins. Deep dives and extensive sampling of the large 
sediment fans formed during this period have shown 
a predictable sediment-distribution pattern that can 
be related to ancient deposits of similar origin 

Colored motion pictures, taken during scuba dives 
and from deep submersibles, show presently active 
processes of sedimentation and erosion in submarine 
canyons and associated deep-sea fans. Similar pictures, 
taken during dive traverses off Southern California, 
and Baja California, Mexico, show the relations of 
prograding slope sediments to the deeply submerged 
terraces, associated sea cliffs, and shallow-water sedi
ments. 

JOHN JAMES PRl'CHA, Syracuse University, Syra
cuse, New York 

SEDIMENTARY Rock 1)I:FOKMATION RELATED TO 
STRt.TTi:RE IN B A S K M L N I 

Petroleum exploration and development in areas of 
deformed sedimentary rocks commonly must be con
cerned with the interrelations between sedimentary 
rock deformation and the structure of the basement. 
Concern with the changes in the nature and attitudes 
of structures with increasing depth, and increased em
phasis on understanding regional structural styles, 
necessitate an understanding of expected basement be
havior during deformation of the overlying sedimen
tary rocks. 

The basement comprises those igneous and meta-
morphic rocks of the earth's crust which unconform-
ably underlie the unmetamorphosed, dominantly sedi
mentary rocks of a particular region. As defined here 
the term bears no connotation of specific age. Al
though for mo.st of North America the basement is 
Precambrian, it is Meiozoi< in parts of California and 
Paleozoic in parts of the New England l.Tpland the 
.'Appalachian Piedmont. 

The widespread occurrence in the basement of se
verely deformed melasedimentury rocks in association 
with igneous intrusives typically reveals a long and 
complex history of deformation under confining pres
sures ranging up to .̂ ,000 -̂.'<,000 bars and at tempera
tures commonly in the order of ,3OO°-80O°C. Thus the 
environment which originally produced the basement 
rocks was much different from that of the relatively 
low energy levels in which I he overlying sedimentary 
rocks were deposited and i-ubsequently cieformed, and 
the resulting mechanical properties of basement-type 
rocks are ver^' different from iliose of most sedimen
tary rocks. 

It is clear that (he interface between the basement 
and the overlying sedimentary rocks is a mechanical 
discontinuity as well as a stratigraphic and structural 
one. Especially in those reuions where the basement 
was closely involved in the deformation of the su
perjacent sedimentar\ rock^ i~ a knowledge of the 
expected mechanical lu'haVMi if the basement essen-
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tial to understanding the regional structural frame
work and the changes in the nature and attitudes of 
local structures with increasing depth. Triaxial 
compression tests by several workers on typical base
ment rocks indicate that the expected mode of failure 
of the basement in submetamorphic environments is 
principally fracturing and faulting. This is consonant 
with numerous field data from many structural prov
inces in North America and elsewhere. 

Present understanding of sedimentary rock defor
mation related to basement structures is best for re
gions of relatively thin sedimentary cover, such as in 
the foreland of the Rocky Mountains. Here the domi
nant structure of the Laramide orogeny is basement 
block faulting of diverse trends and great structural 
relief. Individual blocks are bounded by upthrusl 
faults which commonly die out upward into monocli-
nal flexures in the overlying sedimentary rocks. Hori
zontal compression structures on a wide range of 
scales may be formed even though differential vertical 

uplift characterizes the fundamental structural style. 
The deformation of the sedimentary rocks is demons
trably a direct result of differential movement of dis
crete fault blocks in the underljang basement. This 
style of deformation, so well defined in the Rocky 
Mountains foreland, is at least partly developed in 
other structural provinces where differential vertical 
uplift of a rigid basement with a sedimentary rock 
cover has been recognized. 

The roles of lithologic inhomogeneities and fabric 
anisotropies of the basement in controlling the locus 
and style of basement-related deformation of sedi
mentary rocks are complex and not well understood. 
Pertinent experimental work on the problem is very 
limited in amount and scope, and field data com
monly are conflicting and inconsistent. The much-
cited "zone-of-weakness" concept of basemen!-related 
structures is deemed not to have real operational sig
nificance in the present stale of knowledge, Init it re
mains a promising field for continued study. 

C E R T I F I C A T I O N APPLICATIONS APPROVED FOR PUBLICATION 

The executive committee has approved for publica
tion the names of the following candidates for Certifi
cation as Petroleum Geologists. This does not consti
tute certification but, in accordance with certification 
procedures, places the names of the candidates and 
sponsors before the membership for a period of sixty 
days. If any member has information bearing on the 
qualifications of these candidates, if should be sent 
promptly to the Executive Committee, Box 97Q, Tulsa, 
Oklahoma 74101. 

Bell, John Heber, Cabot Corporation, Lafayette, La. 
(William D. Groves, James M. Crosbie, Frank W. 
Harrison, Jr.) 

Beltran, Nicolas, International Petr. (Col.i, Ltd., 
Bogota, Colombia 
(William H. Wurth, Russell V. Travis, W. P. Hays) 

Bennison, Allan Parnell, Independent Geologist, Tulsa, 
Okla. 
(Charles G. Carlson, Bruce H. Harlton, Arthur L. 
Bowsher) 

Booth, G. Martin, III, Superior Oil International, 
Houston, Tex. 
(John T. Isberg, Arthur E. Feldmeyer, Noel W. 
Engel) 

Conatser, Willis Eugene, Southdown Burmah Oil Co., 
New Orleans, La. 
(Homer O. Woodbury, John Silvernail, Kenneth A, 
Weiler) 

Dayhuff, Donald Earl, Perry R, Bass, Inc., Midland, 
Tex. 
(Charles L. Severy, W. Lyle Dockery, 
Darsie A. Green) 

Petersen, Morton Qvistgaard, Marhn Exploration, Inc., 
Shrcveport, La. 

(Ernest J. Murdocli. (;. Dewey Thomas, Victor P, 
Grage) 

Rhoades, Samuel James, |r . Rhoades Oil Co., Tulsa, 
Okla. 
(Garth Caylor, Howard Kunsman, 
Thomas E. Malson i 

Smith, Stormy Frederick, Offshore Operators, Inc., 
Houston, Tex. 
(Carroll Dan Brown, Hunicr G. Moore, James M. 
Whatley) 

Sternberg, Charles William, Consulting (ieologist, 
Carolina Beach, N.C, 
(Charles J. Hoke, Michael L. Kidda, Andrew Alpha) 

Sutter, Robert, Perrv R. Bass, Inc., I^afayette, La. 
(William Burl Co-., Floyd Acklin, Jr., 
James M. Crosbie) 

Trich, Wenert, Independent Geologist, Longview, Tex. 
(Edwin L. McConnell, Harrv M. Jarred, 
John T. Palmer) 

Walbert, George Heniv, Jr , Cure Laboratories, Inc., 
Dallas, Tex. 
(Rondal D. Uhl, Jr., Richard H. Snyder, 
M. L. Feldman, Jr. < 

Ware, Herbert Earl, |r.. Perry k. Bass, Inc., 
Midland, Tex. 
(Edd Riddle, Jr., Richard F Heveridge, 
William T. Ford) 

Weis, George F., Texaco, Inc., .Midland, Tex. 
(William J. \'aughn, Jr.. Bernard D. McGralh, 
Dale A. Hauck) 

Wurden, Frederick H., Consulting (Geologist, 
BiUings, Mont, 
(Roger B. Larsen. Malcolm 1) McGregor, 
Billv B. Lanei 

M E M B E R S H I P APPLICATIONS APPROVED FOR PUBLICATION 

The executive committee has approved for publica
tion the names of the following candidates for mem 
bership in the Association. This does not constitute an 
election, but places the names before the membership 
at large. If any member has information bearing on 
the qualifications of these nominees, he should send it 
promptly to the Executive Committee, Box 979, Tulsa, 

Oklahoma 74101. f.Xames ol siionsors are placed be 
neath the name f)i each noniinee/i 
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Canard, Curtis Lee, Denver. Colo. 
(Lawrence E. Monley. Rciheri R. Dcrri, 
K. Bovne Wood) 


