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MONDAY AFTERNOON, MAY 18 
Presiding: 

S. A. FoRMAN, W. E. HALE 
10. DAVID P. GOLD: Some minerals from the Oka alka

line complex 
11. S. M. A. BouTCHER,* W. W. MOORHOUSE: Nature 

and distribution of iron silicates in the Gunfiint iron 
formation, Port Arthur 

12. JUNE E . RAPSON: Intrusive carbonate in the Ice 
River complex, British Columbia 

13. G. C. AMSTUTZ,* W . C . PARK: New mineralogic ob
servations on stylolite seams 

14. E. WM. HEINRICH: Lithium metasomatism around 
pegmatites 

15. W. PETRUK: Mineralogy at the Mount Pleasant tin 
deposit in New Brunswick 

16. MARY E . MROSE: 

TUESDAY MORNING, MAY 19 
M.A.C. EXECUTIVE COUNCIL MEETING 
JOINT SESSION—M.A.C, G.A.C., S.E.P.M., A.A.P.G. 

TUESDAY AFTERNOON, MAY 19 
Presiding: 

GUY PERRAULT, A. T. PRINCE 

17. (-. B. SCLAR: High-pressure studies in the system 
MgO —Si02 and the constitution of the Upper 
Mantle 

18. D. C. HARRIS, E . J. BROOKER: X-ray spectrographic 
technique for analysis of minute mineral samples 

19. J. R. SMITH,* R . G. ARNOLD: X-ray fluorescence 
determination of Ni, Cu, Zn in rock powders and 
variable matrices 

20. J. MANDARINO: Critical analysis of the Glad
stone-Dale rule and its constants 

21. ALFRED J. FRUEH, JR . : Crystal structure of daw-
sonite 

22. DENIS M . SHAW,* A. M. KUDO: Test of the dis
criminant function in the amphibolite problem 

M.A.C. BUSINESS MEETING 
4 : 0 0 P.M. 

ABSTRACTS OF A.A.P.G.-S.E.P.M.-G.A.C.-M.A.C. PAPERS 

TORONTO, CANADA, MAY 18-21, 1964 

ALLEN, P., The University, Reading, Berks, England 

SNAGS IN A FRESH-WATER PALEOENVIRONMENT 

The Lower Wealden cyclothems (sand—>clay) contain 
all the ingredients for the dangerous game of analogic 
reasoning. "Basal conglomerates," "seat-earths," etc., 
(e.g., Jour. Geology, 1962, p. 508, fig. 1) lie in wait for 
the stratigrapher who, stuffed with pedagogical cycles 
and formational names, remains blissfully unaware that 
scientific principles (derived from experiment and ob
servation of modern sedimentation) are more important. 

Interpretation of the cyclothems is primitive. We do 
not know for certain which members are transgressive 
and which regressive. "Offshore" and "onshore" are 
difficult directions to define because the same aquatic 
flora, fauna, and sedimentary facies lay out to sea as on 
the land. We are not sure whether the cycles are regres
sive—'transgressive, regressive—'regressive, transgres-
sive-^regressive, or transgressive—»transgressive. Dia-
chroneity can not be tested because a precise chronology 
is not available. 

Paleoslope and paleosalinity data are inconclusive. 
Most soils, channels, and current-directional structures 
turn out to be environmentally ambiguous. Regional 
sedimentary drift can be determined only from large-
scale structures, in the sandy, lower parts of the cyclo
thems. They include channels, Knight-type scoop-bed
ding, and textural and compositional "streaming." 
"Streaming" alone (after trend analysis) yields vectors. 
In the upper parts of the cyclothems, thin passage beds 
leading back (via aquatic soils) to clays suggest contra
dictory interpretations: (1) transgressive offshore sedi
ments, (2) regressive point-bar and backswamp alluvia. 
Erosional surfaces (cutting Psubaerial soils) separate the 
upper and lower parts of the cyclothems. The aquatic 
soils were not eroded before deposition of the overlying 
clays (cf. Pennsylvanian cyclothems—or are some of 
these misinterpreted?). Minor cyclothems, though re
sembling their hosts, may have a different significance. 

Evidence from sedimentology, paleoecology, detrital 
provenance, basin structure, etc., lacks meaning until 
integrated. At present the best model is a southward-
regressive sandy delta or bar-and-lagoon complex, 
blanketed rapidly beneath a northward-transgressive 
sheet of offshore clay. 

Ultimate causes of the water-level movements are 
sought among the marine equivalents of the Wealden. 
Ephemeral barriers (depositional and/or diastrophic 
swells?) lay between the two environments. Correspond
ence of marine and non-marine movements suggests 
eustatic control. 

AMSTUTZ, G. C , University of Missouri, Rolla, 
Missouri, and University of Heidelberg, and PARK, 
WON. C , McMaster University, Hamilton, Ontario, 
Canada 

N E W MINERALOGIC OBSERVATIONS ON STYLOLITE 
SEAMS 

Stylolites in the Fredonia Umestone of southern Illi
nois fluorspar areas and in other typical limestone dis
tricts were sampled systematically and the geometric 
patterns classified into six types. 

The following features in these stylolites were investi
gated in detail: (1) pressure lamellae in carbonates and 
their mechanical symmetry; (2) oriented quartz prisms 
along stylolite layers; (3) the diagenetic paragenesis of 
sphalerite, galena, and pyrite; (4) the residual accumula
tion of sphalerite along stylolite seams; (5) pyrite along 
bituminous portions of the seams. 

The following conclusions are derived: (a) sphalerite 
formed before, galena and pyrite during, the stylolite 
formation; (b) the age of the stylolites in most cases falls 
within Dapples' second and third period of diagenetic 
compaction and crystallization; and (c) the diagenetic 
age of the stylohtes and their relation to slumping pat
terns suggest, together with other sedimentation fea
tures, that most of the V-structures in the fluorspar dis-
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trict of southern Illinois are submarine eorsion channels, 
in part triggered by faulting. 

AUMENTO, F., Dalhousie University, Halifax, Nova 
Scotia, Canada 

X-KAY STUDIES ON NOVA SCOTIA ZEOLITES 

The more common zeolites from the Triassic basalts of 
Nova Scotia were studied by single crystal photography 
and diffractometry techniques. These included analcite, 
apophyllite, chabasite (including the variety "acadia-
lite"), gmelinite, laumontite, mordenite, natrolite, 
stilbite, thomsonite, and other minerals occurring as 
inter growths. 

Buerger precession photos were taken and cell param
eters calculated directly. These parameters were proc
essed by an IBM 1620 electronic computer to calculate 
all possible lines and indices which could occur in the 
respective difiractograms. Results were compared with 
experimentally obtained diffractograms, and tabulations 
were made of actual "d" spacings so obtained against 
tentative indices. Cell parameters were then re-calcu
lated with greater precision from the indexed diffracto
grams. 

A sequence of crystallization, related to the stratig
raphy of the basalts, was tentatively formulated from 
field observations to be as follows: silica acting as a base, 
with chabasite and gmelinite as the first zeolites, fol
lowed by stilbite, heulandite, laumontite, apophyllite, 
analcite, thomsonite, and finally natrolite (with meso-
liteintergrowths). 

BANDY, ORVILLE L., University of Southern Cali
fornia, Los Angeles, California; and ARNAL, 
ROBERT E., San Jose State College, San Jose, Cali
fornia 

MIDDLE TERTIARY FOEAMINIFERAL PALEOECOLOGY, 
SAN JOAQUIN VALLEY, CALIFORNIA* 

A detailed study was made of the foraminiferal paleo
ecology of the Middle Tertiary of the San Joaquin Val
ley, CaUfornia. General trends of use in paleoecology 
include: (1) increase of authigenes away from shore
lines, (2) progressive diversification of foraminiferal 
species and increase in foraminiferal abundance away 
from shore, and (3) concentration of planktonic species 
in the upper bathyal and outer shelf zones of marine 
basins. Bathymetry of modern homeomorphs of Ter
tiary species serves as the basis for estabUshing seven 
major biofacies for the California Tertiary, representing 
depths ranging from estuarine to deep bathyal condi
tions. 

From Zemorrian to Luisian time, water depths in the 
San Joaquin marine basin were about 6,000 feet; in later 
Miocene time there was gradual shoaling, resulting in 
widespread shallow marine and paralic conditions in the 
Phocene. Displaced faunas were most abundant near 
the base of steeper slopes of the reconstructed marine 
environments of the Middle Tertiary. Abyssal and 
shoal faunas appear to have longer geologic ranges, gen
erally, than biofacies representing intermediate depths. 

Paleotectonism was assessed in terms of vertical 
changes; changes amounted to many thousands of feet 
for each stage, especially in perimeter areas of the 
marine basin. Volumetric analyses suggest that about 
900 cubic miles of subsidence occurred in the Zemorrian, 
with a progressive decrease to a minimum value of 
about 300 cubic miles in the Relizian, and increasing 
values for the remainder of the Miocene. 

* Publication authorized by the Gulf Oil Company of California. 

More than 5,000 cubic miles of rock represent the 
marine sediment deposited in the San Joaquin basin 
during the middle Tertiary stages; more than 4,000 
cubic miles of this were deposited in bathyal marine 
conditions, and most of the oil produced has come from 
these sediments. Oil fields occur in areas that have been 
active tectonically, near steeper bottom slopes of the re
constructed environment, and where there are rapid 
changes in biofacies. 

BE, A. W. H., SCHULZ, L., and McINTYRE, A., 
Lamont Geological Observatory, Columbia Uni
versity, Palisades, New York 

ELECTRON MICROSCOPIC STUDIES OF PLANKTONIC 
FORAMINIFERA 

The wall structures and surface features of several 
modern planktonic foraminiferal species were examined 
with an electron microscope for the purpose of evaluat
ing the taxonomic and ecologic significance of such 
microstructural details. 

Species belonging to spinose Globigerinoides, non-
spinose Globoquadrina, and non-spinose Globorotalia 
were selected because they are three representative taxa 
among the planktonic Foraminifera. 

Surface replicas were made using the Triafol method, 
which has been found superior to direct shadowing and 
Polystyrene techniques. Photographs have been taken 
stepwise from low magnifications with the light micro
scope to higher magnification electron micrographs in 
stereo pairs. 

In the juvenile stages when the individuals live near 
the ocean surface, the test wall is thin and transparent 
and is composed of small calcite crystals with their c-
and major growth axes normal to the shell surface. In 
the later stages when the organisms descend to lower 
water depths there is additional crystal growth in the 
form of a calcite crust producing columnar prisms whose 
free ends are rhombic pyramids. As some of the prisms 
increase in size, other prisms are squeezed out by differ
ential growth; the rhombic pyramids are especially well 
developed along the keel and apertural side of Globoro
talia menardii and G. truncatuHnoides. 

Transitional steps in the test thickening of G. sac-
culifer have been observed from specimens having large, 
open pores and distinct spine bases to specimens having 
constricted pores, obscure spine bases, and surficial en-
crustment of calcite crystals. 

Distinguishing between variations in primary test 
features (e.g., keel, pores, apertural lip) and those due to 
developmental phases as observed with the electron 
microscope is complicated by variations due to environ
mental influences. 

Bfi, ALLAN W. H., and HAMLIN, WILLIAM H., 
Lamont Geological Observatory, Columbia Univer
sity, Palisades, New York 

DISTRIBUTION AND MORPHOLOGICAL VARIATIONS OF 
LIVING PLANKTONIC FORAMINIFERS 

Surface (0-lOm) and vertical (300-Om) plankton sam
ples were collected at seventy stations (116 samples) in 
the North Atlantic during the summer of 1962. Three 
faunal provinces were recognized. The subarctic fauna 
consisted of Globigerina btdloides, G. quinqueloba, and G. 
pachyderma. The subtropical fauna was typified by 
Globigerinoides ruber and G. sacculifer. The subarctic-
temperate boundary was crossed five times in the west
ern half of the northern traverse from New York to 
Scotland. The temperate fauna was dominated by 


