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2. Very slow sediment accumulation rates.—This is 
apparent in several ways: occurrence of manganese 
nodules and crusts on bedding planes; very thin but 
complete stratigraphic sections representing long time 
intervals; and cosmic spherule abundances in the 
rocks. Average sediment accumulation rates on the 
order of 0.1 to 2.0 cm./lO' years are suggested by 
rough calculations; however, it is evident that the ac
tual rates changed considerably within the time inter
vals considered. 

3. Solution effect.—Solution of all or nearly all cal
cium carbonate minerals produced the radiolarian 
chert as an insoluble residue; this is believed to be 
analogous with certain areas of the present deep-sea 
floor below the depth of complete CaCOa dissolution. 
In other parts of the Jurassic section, aragonitic skele
tal parts (ammonite shells) were dissolved; calcific 
parts (ammonite aptychi) are well preserved. The lat
ter situation is believed to be analogous with certain 
present deep-sea areas where dissolution of aragonitic 
pteropods occurs at shallower depths than calcite dis
solution. 

4. Subsidence rates.—This can be fairly well estab
lished for the Triassic Period in the Austrian Alps be
cause the total thickness of the shallow-water Trias
sic deposits (reefs, evaporites, etc.) is indicative of 
total subsidence. If projected unchanged into the Ju
rassic Period, this rate establishes at least minimum 
depths during the Jurassic and indicates that subsi
dence rates greatly exceeded sedimentation rates. 
Other evidence suggests that the subsidence rate ac
tually increased during Jurassic time, at least in the 
beginning. 

Together these criteria suggest maximum water 
depths of 4,500-5,500 meters in the northern Lime
stone Alps during Jurassic time. 

GIBSON, LEE B., Mobil Oil Corporation, Field Re
search Laboratory, Dallas, Tex. 

FLORAL SUCCESSION IN A PENNSYLVANIAN COAL SWAMP 

AS INDICATED BY PALYNOMORPHS 

Distribution of palynomorphs in segment samples 
taken in six outcrop sections of the Iron Post coal 
(Desmoinesian) of eastern Oklahoma shows promi
nent successional aspects. The variety of palyno
morphs is small in the underclay and basal third of 
the coal, but is great in the top of the seam at all sec
tions collected. 

Underclay of the Iron Post coal contains a 
mircoflora dominated by Calamospora. Subordinate 
associations include Lycospora and Laevigatosporites. 
The spores Lycospora and Calamospora are dominant 
in the overlying basal third of the coal seam, every
where except in the sections near the pinch-out of the 
coal. Granulatisporites and Triquitrites are locally im
portant subdominants within this level. 

The middle third of the coal seam is marked by a 
decline in Lycospora and the dominance of Laeviga
tosporites. A section located near the southern pinch-
out of the coal is dominated at the same stratigraphic 
level by the saccate forms Witsonites and Florinitcs. 
The upper third of the coal seam is everywhere char
acterized by a dominance of Triquitrites and Vcrruco-
sisporites. 

Roof shale yields microfloras similar to those of the 
lower coal intervals except that there is a general de
crease in most spore groups. This decrease is associ
ated with a relative increase in saccate spores. 

Palynomorph distributions within the Iron Post 
coal suggest that most spore groups were derived 
from plants indigenous to the swamp. However, paly

nomorph variety plotted with respect to position in 
the seam indicates Ihat succession within the Iron 
Post coal .swamp is somewhat irregular. A major de
crease in microlloral variety at the base of the upper 
third portion of the seam indicates that some impor
tant event harmful to floral succession had occurred 
at the time represented by this level. It is suggested 
that relatively major fluctuations in palynomorph va
riety may be useful in stratigraphic correlation. 

GOTAUTAS, X'lTO A., Consultant, Lafayette, La. 
QUANTITATIVE .'\NAI.VSIS iw PKOSTECT TO DETIJ<MINE 

WHETHER IT IS DiiiLiAurt, 
Thirty-one models were constructed in an attempt 

to represent all conceivable types of structural, strati
graphic, and siructural-stratigraphic traps. Combina
tions of >2 parameters ctmstitute these traps and 
define their proximity to hydrocarbon accumulation. 

A trap is defined with 100 per cent certainty wliere 
all paramelers necessary for its constitution can be 
demonstraU'd. Where onh a part of the total parame
ters can be demonstrated, the per cent chance that a 
I rap is present is reduced in a linear manner according 
to equations and graph; prepared by the writer. The 
same relation applies in defining the chance that a hy
drocarbon accumulation •̂'̂ ist̂ . ]iriivided a trap is 
IJresent. 

The Composite Clian<e Factor iCCF) is the prod
uct of the Percentage Chance for a Trap and Percent
age Chance for Hydrocarbon Accumulation. It is 
mathematicall\ related In croiMmics by the following 
formula: 
-Number of wells ttiat miisl heiliilli-i' i [.absolute ' f,, .-. 
for any particular Comiinsile < li.in. ^ iriiiniinuru i ,,!^" 
factor , to eliminate statisfiially :ii! X desired 
hut t per cent chance for failure :î  a return '^ 
result of had luck, and find prnfd mi 
able amounts of li>(lri)carlKHis i [ i \es lment ' 

i Risk 
Invest-

' ment 

A graph was jirepared .shovving the interrelations of 
the parameters in the above formula. 

The statistical number of wells that must be drilled 
to find at least one oconcmikally successful prospect 
for a particular CCF. based on the minimum desired 
return, was calculated usinj: probability equations and 
tables, 

A summary sheet v\ as (kisigned to record all the 
data pertinent to flu- anal\sis of a prospect. .A for
mula on this sheet yields a numerical prospect grade. 
These grades can then be ti-id to select objectively the 
required number of drillabli- (irospects commensurate 
with the allocated drilling liudget. 

By using the proposed -y^eni, the user can reduce 
considerably the monetary sjieculation when prospect
ing for oil, and he tan mvcst, fully expecting to real
ize at least the ile^irn:' iiiiKiMHitii return on his invest 
ment. 

GOULD. HOWARD 
Company, Houston 
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