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Introduction. This report presents the wri- fcers ' tsxfcural (size) anal­ 

yses cf 272 outcrop and ij2G well samples f ror* the Mississippicxn, Upper 

>vouiaii, end lower Pennsylvaniaa. sandstor*es °^ Q^id, Pennsylvania, and 

;ea* Virginia. They constitute the lar-6"Qst feody of tercfcural data, yet accu- 

mulatQd en these formations in the .^p-palaohiaa basiji^ As such, thoy are 

pdfcnted at iihis tiiae without inter/Br rfca"*;ion "feo P^^3^^ their imsediate use? 

and gas o.perators, t^iQn stu^icient infonaatlon has been obtained

iffonaation the ^elation of texture to other sedimentary characteristics.,.*-^§
& * i '   :,.--;rm 
»

%c tha. occurrence of oil anc^ Sas
; . »'

data; were obtained as^ Par^ 0^ 

basin bjt^ the

type T/ill be i

use of textural dai'S.*""*^

determine the ooro sity imdl5N|rnieability of^ rfirserrcir; rocks f

b® worked out and

several factors

. , .

contrals ililiff initial ratd ?«jf oil and gas produa^' " "' ', texture in 

and should

the relation oxf

Berea

S^tr pinia,. .throu ̂ : Qliic

^ Wti^Virgiiiia. lit this belt te^tural rni

ieen obtained^on^^'Wells in is^tch tne Berea i's^fte* feet

i-o <sc&rser than 1/16 m

»11, (25 C cubic i-eot or ^ore), 1**** otr wo gos- 8^ws> &n<J only 

:-. ^ry n^les. In tho other 20. «eil». the 3eron ia ^' Jltston() 

:--.in aiio bet^en 1/16 und lA5«.^g^i^ Of ttai.. none c« oil 

 -.; a S is well, 5 have oil af soS '.;-tii*irkta 14 (yo^j'trc ,j r;p ;.,. lca>



Texture influences permeability in two   /?.;><;. First, as th.- .wr^c aise 

,.- groin decreases, the size oi' tha pores also decreases. Consequently, it

-3 more difficult for the oil and gas to migrate through the rock, oeccnd, 

, 3 the spread of the grains about the average increases (the sorting of ther 

sr.r.d becomes poorer), the smaller grains fill the openings between the larger

-r&i:is and thereby reduce both the total porosity and the size of the 

?r.ere are .exceptions to both rel^tionshijjs.l/)

The basic relation of texture to porcsity and permeability may be 

ified by (l) partial filling of the pore spaces, by quarts, cslcite, pyrite,

-r other inter-grain cements, (2) the orientation (type of packing) of the 

grains, ($) the shape of the grains, and (4) the degree to which the sedi- 

nent has been compacted. In addition, the rock may be fractured, or may 

have its permeability increased through solution of calcito or ether min­ 

erals. Consequently, it is not possible to take just the siza analysis of 

a sediment and predict exactly what the permeability will be. The modifying 

factors, must also be considered. But texture will usually give a good pre­ 

liminary estimate of the maximum permeability thrrb -isay be expected. Where 

cable tool samples are the only ones available, texture nicy provide the best 

estimate of permeability.
'; '-' -'

| Texture also promises to be a useful tool fcr locating the strr.tigraphic

I traps>i^oia which much of the future oil and g&s production of the Appalachian

- basin, will come. The texture of a sediment reflects the hydraulic conditions"

I that existed at the place and during tho time the sedimont was "accumulated«. ;

| The bars, beaches, and other sedimentary forms that contain our oil and-gas
i- -,-.''-' .-   '.v
l" deposits were:.accuisulated by current and wave action that varied from place '

piaee in accordance vdth definite physical laws. Therefore,V related 

in texture from place to plcco would also occur. Thus in going 

tdy shore, v/here 7/ave and current action, would be. vigorous, to

-Uir Vfuter offshore, a progressive change in texture to finer 

and then to silt and clay laa" occur. ^ less, pronounced nro- 

Decrease in size also may occur'along the beach in the direction 

'that the sediment v/aa trcnsportcd.

^hen sufficient toxturci data are available, it should-*!* fossiUi, cy 

a process very sirdlar to tho three-point method of determining ea r-s, 

jwork out tcxtural gradients. With these, zones in which permeable sanas

I/ Frascr, II. J., Experimental atudy of porosity and pcrmeaMlity of 
clastTo sediments; Jour. Geology, vol. Uj, ao. C-, pt. *, pp. 91O-AU-". i.?w



into less permeable silts and shales can be located. Such zones are 

potential strati graphic traps and consequently their delineation is highly 

desirable. It should be noted that traps of this type may be entirely 

unrelated to structure and, with methods now in use, would be found only 

fcy lucky wildcatting*

Analytical procedure, outcrop samples .--Outcrop samples were compose*! 

of chips taken from several beds, usually over a vertical range of 5 to 20 

feet, when possible, fresh rock below the outer case-hardened and weathetred 

surface was obtained* Because study of the sands was the main object of the 

investigation, conglomerate, siltstone, and shale horizons usually were not 

sampled* Consequently, some samples are representative only of the sandy 

layers and not of the formation as a whole.

In the laboratory, several pieces were selected for thin section exam­ 

ination. The rest of the sample was broken down by hand, or by gentle pound- 

IftgiHta ffiortar, to pass a l± mm. sieve. L test sample of 90 to 110 grama wes 

split out in a Jones-type riffle sample splitter. This test sample was 

and then soaked in water for 12 hours or more. The-fine silt and clay (lass

than, about 0*01 mm.) was removed by repeated decantation, some aggregates of
.'"  ." ' 

grains being broken, up during this washing process..

test sample was dried, weighed, and then boiled in 3 to £4. U hydro- 

acid for 10 minutes to remove iron oxides and carbonates. The acid, 

^ln^additional silt and clay released during the acidizing, were removed by 

washing the sample with water. The sample was again dried and weighed. Sev­ 

eral, acid treatments were required to remove all iron oxides from some samples-;

persisted, the sample was placed in a nest of Tyler
V"^LM^' -'**'
standard sieves, in which each sieve had openings twice the diameter of the 

;^&®d^jacent sieve. After about 1 minute of hand shaking, the material retained 

sieve .was removed and the, aggregates broken down by rolling the end of
 S3-  *'-'   

[roffpiestle gently over the material. The sample was recomposed, replaced 

ill-the sieves, end shaken mechanically in a Hotap sieve shaker for 15 minutes. 

The sieve separates were weighed and packaged for subsequent mineralogical 

study. The percentages of material removed during acid treatment and by 

decantation were computed.   "*

Analytical procedure, well samples. In most well samples few pieces 

larger than I; mm. were present. Also washing to remove the drilling mud had 

eliminated most silt and clay except that in sandstone or siltstone aggre­ 

gates or in .shale fragments, "/hen no shale was present, a test sample of 5 

to 100 grams (depending on the amount of material available) was split out. 

This sample was acidized, disintegrated, and sieved using the procedure



I mm. worn removed, but in si^co ii.tcr than 1 -.in. it './as nccc^oary to ,.sti- 

nritc t;-;v.- pcroOi.ba^c of jiml>. in each size ^radc. Although estimates of 

shalo content by both writers usually agreed closely, there is some possi­ 

bility of error from this factor.

Fbrtunntely, the sources of variation from the original size distribu­ 

tion tend to counterbalance ono another. Consequently, in most cases tho 

toxtural data presented in table 1 arc believed to be good approximations 

of the original size distributions. The sandy limestones, limey sandstones, 

and coarse siltstones are probably most in error, but even these furnish data 

that are usable if the several factors discussed above are kept in mind.

Presentation of data. Textural data for both outcrop and veil samples 

are presented in table 1. Outcrcp data are grouped by State and formation. 

Vfell samples are arranged by State and approximate alphabetical order of 

vrell name. For v,rell samples, the forelation is given in the fourth column, 

and it is the driller's name unless followed by the designation (GR), which 

indicates that the driller's identification has been revised or confirmed by 

petrographic analysis.

7»est Virginia outcrop samples were collected from measured sections that 

are described in county reports of the "Test Virginia Geological Survey. The 

section paries, bed number, county, and. page are presented in the second, third, 

fourth, and fifth columns of table 1. Ohio and Pennsylvania outcrop samples 

are located by distance in miles from ^-m^ni^e intervals of latitude and longi­ 

tude. All well samples are located in the same way. In table 1 well samples 

are identified by symbol and well name. The full name, company, and location 

are given in table 2.

In the analytical data columns, if pan :: represents sediment between 0.062 

and about 0.01 mm. ir^oid plus fines" represents acid soluble material (mainly 

carbonates and iron oxides) and insoluble material finer than about 0.01 mm. 

The degree of effervescence is indicated in the "acid plus fines' 1 column as fol- 

J«W5: V2, very vigorous; v, vigorous; m, medium; s, slight; n, none; ?, no 

observation.

Acknowlcdgments. The writers wish to thank the TTest Virginia University 

and the West Virginia Geological Survey for use of office end laboratory space 

and equipment, &rd the many individuals and companies who laade well samples 

available for analysis. About 75 of the Ohio outcrop and well scuiples were 

analyzed by Miss Jean Reycroft.
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