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Johnson, General Vice-Chairman for lAllS. Washington. D.C; 
and William C. Finch, General Vite-Chairman for AAPO, 
Houston. Texas. 

AAPG EAST COAST OFFSHORE SYMPOSIUM 

Baffin Bay to the Bahamas 

Atlantic City, New Jersey 
April 23-25,1973 
Chalfonte-Haddon Hall Hotel 

Sponsor: EASTERN SECTION. AAPG (2nd Annual Meeting) 
Host Group: PETROLEUM EXPLORATION SOCIETY OF 
NEW YORK 

April 23 —Registration 
April 24—Technical Papers on Offshore Canada 
April 25—Technical Papers on Offshore United States 

Because of oil and gas activities to date and the future poten­
tial, the structure and stratigraphy of this vast area should be 
examined. 

Eastern Section AAPG members. Exploration Managers, and 
Chief Geologists who are AAPG members will receive further 
notices and hotel reservation forms. Others who wish to attend 
may make reservations directly with the hotel, specifying atten­
dance at the Symposium. 

For additional information, please write to: 

Mr. George C. Grow, Jr., General Chairman 
Transcontinental Gas and Pipeline Corporation 
Gateway I, Suite 500 
Newark, New Jersey, USA 07102 

PROPOSED AMENDMENTS TO CONSTITUTION AND 

BYLAWS 

Because there is presently three months' lead-time necessary 
for items submitted for publication in the Bulletin, it is antici­
pated that proposed amendments to the Constitution and By­
laws will not be published in this issue of the Bulletin. Instead, 
as provided in an amendment to the Bylaws, this notification 
will be made by mail to the entire membership. Please be alert 
for this notice, as an enclosure in a regular mailing from AAPG 
Headquarters. 

PACIFIC SECTIONS 
AMERICAN ASSOCIATION OF 

PETROLEUM GEOLOGISTS 
AND 

SOCIETY OF ECONOMIC 
PALEONTOLOGISTS 

AND MINERALOGISTS 
ANNUAL MEETING 
MARCH 9-10,1972 

Bakersfield, California 
ABSTRACTS 

ADDICOTT, W. O., U.S. Geol. Survey, Menlo Park, Cahf. 

OLIGOCENE AND MIOCENE MOLLUSCAN STAGES, 
TEMBLOR RANGE, CALIFORNIA 

Shallow-water mollusks from the Temblor Range, central 
Cahfomia, represent five, or possibly six, provincial mega-inver­
tebrate stages. This moUuscan sequence is unique because (1) 
elsewhere in the Cahfomia Coast Ranges OUgocene and early 
Miocene sedimentary sequences are dominantly of nonmarine 
or deep-water facies, and (2) the mollusks are interbedded with 

deep-water henlhonic foraminifers representing at least as 
many microfaunal stages. Only in the southern part of the San 
Joaquin basin is there a reasonably complete sequence of shal­
low-water invertebrate assemblages of Oligocene and early 
Miocene ages. The moUuscan bioslratigraphy of this entire 
sequence previously has not been studied in detail, but the 
foraminiferal assemblages are well documented and represent a 
complete sequence of late Oligocene and Miocene microfaunal 
stages. 

The Oligocene and Miocene moUuscan sequence is based 
largely on assemblages from the Temblor Formation; the basal 
shale member contains Bruclarkia Columbiana, an index species 
for the "Lincoln Stage" of Weaver. The overlying ''Pbacoides 
reef," formerly assigned to the "Vaqueros Stage," represents a 
previously unrecognized posl-"Lincoln," pre-"Vaqueros" mol-
luscan stage in California. The lowest occurrence of "Vaque-
ros" mollusks is in the stratigraphically higher Agua Sandstone 
Member; the highest is in the Carneros Sandstone Member. 
The button beds at the top of the Temblor Formation and 
sandstone lenses in the overlying Monterey Shale include mol­
lusks restricted to the "Temblor Stage." Mollusks from the 
Santa Margarita Formation in the southwest part of the range 
are referable to the "Margaritan Stage," stratigraphically higher 
assemblages from this formation are referable to the "Jacalitos 
Stage." 

Pectinids (Aequipecten, Lyropecten, Pecten s.s., and Verti-
pecten) are the most useful mollusks in biostratigraphic subdivi­
sions and provincial correlation of this sequence, i.e., Phacoides 
"reef—P. sanctaecruzensis, V. n. sp., Agua Sandstone Mem­
ber— L. magnolia, V. perrini; Carneros Sandstone Member—L. 
crassicardo, L. miguelensis, V. nevadanus^ button beds—A. 
andersoni, L. crassicardo: and Santa Margarita Formation—L. 
estrellanus, L. crassicardo. 

BANDY, ORVILLE L., Dept. of Geol. Sci., Univ. of Southern 
California, Los Angeles, Calif 

LATE PALEOGENE-NEOGENE PLANKTONIC BIO-
STRATIGRAPHY AND ITS GEOLOGIC IMPLICA­
TIONS, CALIFORNIA 
Planktonic microfossils indicate that at least in some typical 

sections, the Narizian Stage (Kreyenhagen Shale) is middle 
Eocene, spanning part of the range for the P10-PI4 zones 
(about 49-45 m.y. ago). The Refugian Stage is essentially late 
Eocene, representing Paleogene zones P15-P17 (about 45-37.5 
m.y. ago). Oligocene time is represented approximately by the 
Zemorrian Stage, defined by Paleogene zones P18-P22 (about 
37.5-22.5 m.y. ago). Miocene subdivisions are: early Miocene, 
Saucesian Stage (Neogene zones N4-N8), radiometric age span 
about 23-15 m.y. ago; middle Miocene, Relizian, and Luisian 
Stages (Neogene zones N9-N12), radiometric age span about 
15-11 m.y. ago; and the late Miocene Mohnian Stage (Neogene 
zones NI3-N18), radiometric age span about 11-3 m.y. ago. 
The Pliocene is represented by the Repettian, Venturian, and 
the lower part of the Wheelerian Stage (Neogene zones N19-
N2I) with a radiometric age span of about 3-1.79 m.y. ago. The 
Quaternary is younger than 1.79 m.y., embracing the upper part 
of the Wheelerian Stage, the HaUian, and younger units, repre­
senting Neogene zones N22 and N23. Employing planktonic 
criteria, boundaries of stages based on benthic species are 
clearly time-transgressive. 

A major structural change occurred in the Zemorrian Stage, 
the Oligocene, introducing a new set of basin patterns with the 
destruction of the Farallon plate and the adjacent spreading 
center, about 29-24 m.y. ago. A second important structural 
change occurred about 4 m.y. ago, in the late Miocene, with the 
development of a different pattern of basins and the formation 
of the Gulf of California. This new tectonic pattern resulted 
from, or was related to, the development of a westerly motion 
of the Pacific plate. The major volcanism of the California 
Tertiary occurred following the destruction of the Farallon 
plate, during the early and middle Miocene. 
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Maximum sedimentation rates for the middle Eocene Nari-
zian Stage (Kreyenhagen Shale) are less than 100 m/m.y., for 
the late Eocene (Refugian Stage) about 100 m/m.y., for the 
Oligocene Zemorrian Stage about 165 m/m.y.. for the early 
Miocene about 140 m/m.y.. for the middle Miocene about 500 
m/m.y., for the late Miocene about 250 m/m.y., and for the 
Pliocene-Pleistocene they are almost 2,000 m/m.y. The very 
rapid sedimentation rates, following the second major change 
in tectonic patterns about 4 m.y. ago, are similar to those today 
in Santa Barbara basin; they are less than the much higher 
rates recognized for the late Pleistocene in basins of the conti­
nental borderland. 

BERGEN, F. W., and K. J. BIRD, Shell Oil Co. Exploration, 
Los Angeles, Calif 

FORAMINIFERAL PALEONTOLOGY OF UPPER MIO­
CENE IN OCEAN CITY AREA, GRAYS HARBOR 
COUNTY, WASHINGTON 

Detailed study of Foraminifera from the subsurface in the 
Ocean City area indicates the presence of more than 3,000 ft of 
upper Miocene marine sediments equivalent to the Montesano 
Formation. The lithologic sequence consists of a lower clay 
shale unit up to 2,000 ft thick, a middle sand unit to 800 ft 
thick, and an upper silty shale unit about 1,000 ft thick. The 
lower clay shale unit does not appear to be present in the 
Montesano Formation outcrop area. In the Ocean City area the 
Montesano lies with apparent unconformity on older sediments 
and volcanic rocks ranging in age from late Eocene to middle 
Miocene. It is unconformably overlain by Plio-Pleistocene con­
tinental to shallow-marine sediments. 

The absence of key foraminiferal species prevents recognition 
of the upper Miocene stages as defined in California. Compari­
son of the fauna with recent foraminiferal faunas indicates 
deposition in mostly middle to lower bathyal depths for the 
lower clay shale unit. The overlying sand contains a sparse 
shallow-marine fauna and physical sedimentary characteristics 
of a beach or bar deposit. The overlying silty shale unit con­
tains a neritic fauna. Of particular significance is the abrupt 
transition from middle bathyal clay shale to shallow neritic 
sand without evidence of a break in sedimentation, thus indi­
cating tectonic uplift rather than simple basin filling. 

BERRY, WILLIAM B. N., Dept. of Paleontology, Univ. of 
California, Berkeley, Cahf 

CRITERIA FOR BIOSTRATIGRAPHIC CORRELATION 

Biostratigraphic correlations are established using strati-
graphic sequences in which a succession of congregations of 
taxa have been recognized as standards of reference. Recogni­
tion of a succession of congregations in any part of the overall 
geologic column results from (I) detailed measurement of many 
stratigraphic sections through a part of the overall stratigraphic 
column under close study with fossil collections obtained from 
the measured sections such that the precise stratigraphic posi­
tion of each collection is known; (2) identification of taxa in 
each collection (commonly one organismal group such as the 
foraminifers is selected for close taxonomic analysis); (3) plot­
ting of the stratigraphic ranges of each of the taxa in every 
measured section; (4) recognition of superpositionally unique 
associations of taxa in each section by analysis of the overlap­
ping stratigraphic ranges, section by section; and (5) recogni­
tion of congregations in the area in which the stratigraphic 
sections were measured, based upon comparisons among the 
superpositionally arranged unique associations in each individ­
ual section. A composite succession of unique associations or 
congregations recognized in an area provides a standard of 
reference with which collections of fossils from rocks in the 
same and adjacent areas may be compared and correlations 

established on the basis of the closest match between the new 
collection and the congregations in the reference suite. 

New data in the form of new fossil collections from addi­
tional stratigraphic sections may reveal range extensions for 
certain taxa because those taxa may be found associated with 
congregations other than those in which they were initially 
found. 

Divisions or lumping of congregations may be indicated by 
new data. Analysis of taxa may include those from a wide range 
of environments in the steps toward erecting a reference suite of 
congregations. Alternatively, separate reference suites may be 
established for each diff'erent biofacies within coeval rocks in 
the area under study. Therefore, criteria for correlation must 
include analysis of the fossils found to determine their facies 
relations as well as their stratigraphic superposilional relations. 
These determinations will aid in erecting the reference succes­
sions of congregations, as well as in making comparisons with 
the reference suites. 

BERTRAND, W. G., R. L. CHASE. A. G. THOMLINSON, 
and S. M. BARR, Inst. Oceanography and Dept. of Geology, 
Univ. of British Columbia, Vancouver, B.C. 

DELLWOOD SEAMOUNT AREA, POSSIBLE NEW 
SPREADING CENTER, AND OTHER TECTONIC FEA­
TURES OF PACIFIC OCEAN WEST OF BRITISH CO­
LUMBIA 

The Juan de Fuca hthospheric plate lies between a series of 
spreading segments offset by dextral transform faults on the 
west, and a zone of subduction along the continental slope 
between Cape Mendocino and the Scott Islands on the east. At 
its northern end spreading commenced in the Dellwood Sea-
mount area less than 2 m.y. ago. Normal faults which cut the 
sediment and volcanic basement in the valley between Dell­
wood Knolls, and high heat flow here and in adjacent Revere-
Dellwood fracture zone, suggest the valley is a median valley. 
However, basalt north of the valley is younger and less chemi­
cally diflerentiated than that on the south, suggesting that the 
northern Dellwood Knolls may be a spreading center. The 
Dellwood spreading segment and the Revere-Dellwood fault 
connect the Explorer Ridge to the Queen Charlotte fault. The 
Queen Charlotte fault zone has an east-west width of 100 km 
from the Queen Charlotte Islands to the Queen Charlotte 
trough. Its southern end is near Dellwood Knolls. The Explorer 
Ridge is less than 6 m.y. old and contains several discontinuous 
median valleys characterized by high heat flow and fresh basalt. 
Turbidites and coal-bearing strata 300 m thick dip northeast 
from Paul Revere Ridge into Winona basin, which contains a 
deformed sedimentary sequence at least 6 km thick. The fault 
separating Explorer and Dellwood Ridges widens on the north 
where it constitutes Revere-Dellwood fracture zone. Explorer 
Ridge is connected to Juan de Fuca ridge by the Sovanco fault, 
identified by its topographic and magnetic character, but lack­
ing a clear seismologic expression. The continental slope west 
of Queen Charlotte Islands is steep in its upper and lower 
reaches, but complex with dammed sediment sequences in the 
middle. On the south, the continental slope has faulted and 
crumpled strata suggesting slow contemporaneous or recently 
ceased subduction. Magnetic anomalies indicate that Juan de 
Fuca, Explorer, and Dellwood Ridges formed by apparent left-
lateral transcurrent offsets of an older meridional ridge. 

CAHILL, RALPH, Consulting Geologist 

FUTURE OIL AND GAS POTENTIAL OF SANTA MARIA 
BASIN 

(No abstract available) 


