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making it possible to interpret Pleistocene vegetation 
history, at least in rough terms. The results are best 
illustrated in a Pleistocene full-glacial vegetation map. 

MATTHEWS, WILLIAM H., I l l , Department of 
Geology, Lamar State College of Technology, Beau
mont, Tex. 

ROLE OF PETROLEITM GEOLOGIST IN PUBLIC EDUCATION 
Public education is geology's best public-relations 

tool, and the need for increased public awareness of 
geology has never been more acute than it is today. 
The American Geological Institute, the National Asso
ciation of Geology Teachers, and The American Asso
ciation of Petroleum Geologists are doing much to 
place geology in the public eye, but individual geolo
gists can play an active part in disseminating geologic 
information at the local level. 

Petroleum geologists, because of their background 
and experience, could and should assume an active 
role in public education. Lay teaching in the commu
nity might include work with (1) Boy Scouts, (2) 
college "career days," (3) civic clubs, (4) television 
programs, (5) museum classes and field trips, (6) 
non-technical writing, (7) public and school libraries, 
(8) rock and mineral clubs, (9) public-school science 
teachers, (10) public-school science classes, and (11) 
science fairs. 

Activities of this sort not only will help to attract 
brighter high school graduates into the geological 
sciences, but also will strengthen the public image of 
the petroleum geologist. 

McCAMMON, RICHARD B., Gulf Research and De
velopment Company, Pittsburgh, Penn. 

MULTIPLE COMPONENT ANALYSIS AND ITS APPLICATION 
IN CLASSIFICATION OF ENVIRONMENTS 
Multiple component analysis has been used to clas

sify samples drawn from multivariate populations 
where the underlying populations were unknown and 
were to be determined. This type of analysis is effec
tive in environmental studies where the variables of 
interest exhibit separate, but systematic patterns of 
variation through the total environment. .\ multiple 
component is defined as a sub-set of variables Iiaving 
maximum intercorrelation. The number of such com
ponents is determined by cluster analysis. Distinct 
sample groups are identified by the bimodal character 
of the distribution of factor scores calculated for eacli 
sample for each component. Using this approach, the 
number of samples that can be classified i, unlimited. 

The method was compared with a regular Q-mode-
type analysis in a study of Recent carbonate sedi
ments (Imbrie and Purdy, 1962) which involved 216 
samples and 12 variables. In the original study, five 
facies were recognized: (1) coralgal, (2) oiiliie, (3) 
grapestone, (4) mudstone, and (5) pellet mudstone. 
Assuming that the mudstone and pellet mudstone fa
cies are indistinguishable, the two methods are in 90 
per cent agreement in their classification of the 216 
samples. When all five groups are considered, there is 
an 83 per cent agreement. The anomalous samples are 
the result of the transitional nature of the facies 
boundaries where sediment mixing occurs. In either 
case, the facies patterns are similar. 

Two other methods were compared: (1) principal 
components and (2) hierarchical grouping. Of the 
four methods, multiple components yielded the clas
sification with the smallest partition variance. This 
was true whether four or five facies groups were as
sumed to be present. 

McDANIEL, PAUL N., and LLOYD C. PRAY, 
Marathon Oil Company, Littleton, Colo. 

BANK TO BASIN TRANSITION IN PERMIAN (LEONARD-
IAN) CARBONATES, GUADALUPE MOUNTAINS, TEXAS 
Light-colored, parallel-stratified, non-reef marine 

limestone and dolomite (Victorio Peak Formation) 
grade southeastward abruptly into dark cherty lime
stone (Bone Spring) along the northwestern margin 
of the Delaware basin (King, 1948). Study of the 
well-exposed transition zone in the Guadalupe Moun
tains suggests the presence of three major contempo
raneous environments along a gentle basinward slope: 
bank, and bank margin (0.5-1 mile wide), both Vic
torio Peak; and euxinic basin, Bone Spring. Basin-
ward regression of transition facies was 2 3 miles 
during accumulation of 1,500 feet of section. Middle 
Permian erosion truncated the transition strata cre
ating basin-sloping unconformities on which lime
stone, megabreccia, and sandstone (Cutoff and Brushy 
Canyon Formations) were deposited. 

Principal lithologic facies of the transition zone are 
successively: carbonate grainstone and dolomite pack-
stone (bank); dolomite wackestone and mudstone 
(bank margin); and carbonate mudstone (basin). 
Paucity of desiccation or solution features, algal lami
nates, oolites, and coated or composite grains suggests 
prevalence of sub-tidal bank environments. Allochtho-
nous channel fills and sheet deposits of skeletal pack-
stone and wackestone occur in bank-margin and 
basin-edge facies. Sand-size skeletal grains and carbon
ate silt are dominant constituents in bank and bank-
margin rocks. (Carbonate silt predominates in basin 
facies. Characteristics of bank relative to basin strata 
are lighter color, dominance of grain-supported rocks, 
coarser grain size, normal-marine fauna, more dolom-
itization, less chert (but larger, more rounded nod
ule?), and thicker, more massive beds. Undulatory 
bedding and disturbed laminations characterize many 
basin strata adjacent to the bank margin. 

Two major controls on sedimentation and subse
quent diagenesii were diminished turbulence with 
depth, and an abrupt change along the depositional 
slope from normal-marine to euxinic water at inferred 
depths of a few hundred feet. Bank proximity and 
finer particle size favored dolomitization. Low per-
meabi'ity of organic-rich basin facies apparently in
hibited downdip dolomitizalion. Cementation obliter
ated most de])ositional porosity. 

MEADE, ROBERT F., Department of Geology, Cali
fornia State College at Los Angeles, Los Angeles, 
Calif. 

PALEOECOLOGY OF SANTA BARB.̂ RA ZONE, PLIOCENE OF 
SOUTHERN CALIFORNIA 

The Santa Barbara fauna is used to define a wide
spread zone in the Plio-Pleistocene rocks of the Ven
tura basin. This fauna i-i characterized by extinct, 
northern extra-limited, and submergent species of 
Mollusea. The characteristic species are accompanied 
by some locally extant species. 

A section of the Fernando Formation exposed in 
Balcom Canyon in the central Ventura basin is com
posed of rocks deposited in water depths greater than 
100 fathoms. Turbidite sandstones contain fossil Mol
lusea derived from all depth zones, from the depth of 
deposition on up to the intertidal. These mixed faunas 
were separated into depth associations on the basis of 
the depth ranges of living members of the faunas and 
on apparent associations in the faunas. The character-


