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CHAPTER 3

CURRENT INVESTIGATION OF DEVONIAN SHALE
BY THE U.S. GEOLOGICAL SURVEY

Wwallace DeWitt

JODRY: I have some informaticn to add frem Dr. Frank
Stead of the USGS. His estimates for total gas in place in
the Devonian tlack shales of the eastern United States is
somewhere betwaen 500 and 600 Tcf. That estimate of gas in
place is clcse to the 600 Tcf estimate to be in place in the
tight sands in the three principal basins in the western
United States.

Mr. DeWitt will summarize the current USGS
investigaticns of the Devonian shale. ’

DEWITT: When people expound great figures that run into
the quadrillions of cubic feet, such as we have seen quoted
in the newsparers, particularly in Ohio, they are talking
about the gas that is recoveraple only by pyrolysis. 1In
cther words, you would have to ignite shale and recort it.

I don't think the teopls in the Apgpalachian Basin would be
hapoy to hava that hagpen, sO the recoverable rascurce that
we can exgect by normal drilling and producction metwnods
would be much smaller, as indicat2d by the pravicus
speakars. A wvery small gart of that total amcunt of gas
that is neld in the rock can be recovered by present
tecnniques.

The intriguing question is how to unlock thz large
volume of gas tha+t is adsorbed in the black or brown shales.

% appears from scanty datae that most of the gas in the
Devonian Shale comes out of the black or brown shalss and 1s
not found in ths grey shnales. W2 took 2 look at tne wholza
Appalzchian 2asin, beczuse the USGS is charged with zh=
rasponsiblity of resourca appraisal, and the firsc thing we
found was that thers was not much information o work with.

v

Ir =he program that the USGS is =ngaged in witn EZRDA,
our part is =0 chnaracterize tne snhale and to come up with
some aporaisal of za2 rascurce. It is going =¢ taks manv
mcnths o g:insra=e enouch data tc Jo this.

vou would taink =nat af=er 20K aroun?i =ha2 Apralachian
Zasin f£or azousz 14) y=23r3, pecpl=2 have scaes idz22 of
wt.as =n=2 shals 1o0oks lixs, out ver =l2 is known in tn2
suzsurface z2czusz oI tne mann2r L ich zhe drilling
orogress=as “e nave =2 £ini =h=2 g zy Of ths 2lacxk snals




body itself. The guastion ccmes ugp of how the xerogenaceous
material in the black shale matures. As the Kercgan
matures, now much oil is released and how is the oil brcken
dewn into gas; and, prokbakly more importantly, how much of
the gas that is generated is occluded within the shale and
does not escacge? ‘

we know a few facts about the Basin. It is about
160,000 square miles in area. The black shale is richest in
Tennessee and Kentucky, with a thickness of about 50 feet,
where it is known as the Chatancoga Shale, and contains an

average of about 15 to 18 gailcns gper ton ¢f 0il recoverable
by pyrolysis. North and east along the Basin, the
individual shale beds thicken. £t the same time, the
recoverable oil tends to diminish, and in southern Chio, the
0il content is about 7 gallons per ton. In western New York

State, it is down around 3 gallons per ton, and over on the
Allegheny front and in southern Pennsylvania, the oil
content is less than a gallon a ton.

I don't teliesve there is any direct correlation between
the amount of gas and the amount of 0il to be recovered by
pyrolysis, but I think it is an indication of the degree of
maturation that has occurred, and may give us a clue to the
amount of gas that we can expect to obtain by pyrolysis and
also the smaller amount that would ke availabkle from natural
fractures or by artifically induced fractures. There are
cther factors to consider, because part of this change in
the amount of kerogenaceous material within the shale is due
to differences in original deposition. The Upper Devonian
sediments, of which the black shale is just a part, were
deposited in a large and very complex delta. The souxrce lay
to the east, and frcm the areas where the maximum amounts of
plack shale were deposited, up onto this delta wedge, the
material changes from a typical black shale with bituminous
matter into a more coaly shale, having a less bituminous
character.

another factor that is going to cause trcuble in the
development of natural gas is splitting of the black shale
sequence and interfingering with turbidite Dbeds. Studises in
New York State show that there are individual lanses
extending 60 or 70 miles in an east-west direction. Their
configuration in the subsurface is not yet known, but we
will find out in our characterization study.

The geometry of the individuzl lenses must bDe worked out
before planning any sor= of development program in this
area. pPzrt of the characterizaticn study 1s to delineate a
framewcrk, that is, determine the gecmetIy and make
structural analyses so the arsas where the shales are thick
and ma+tura=ion has nct proceeded too far czn be correlated
with Known structures. wWe hope that we will find areas
wne-e diia=zion nhas occurred, and a Iz c‘a*e syst axists.
W& are going %o carrty on a seriss ¢I gesochemi Cal

nalyses to determine =he types of hydrocarbons and to lin:
n=2s2 witn “nhe mz=zuration study,
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The black shale, in additicn to containing a great deal
of nhydrocarben, also contains a considerable amount of
uranium. We are also interestsd in the trace elements
available within the black shale. If we go into more
scphisticated treatment methods, such as heating the
material in situ, we may be able to racover trace elsments
and deal with them as a resource.

For example, there is a great deal of pyrite in the
shale. We might ke able to recover appreciable quantities
of sulfur from it. On the other hand, there are
environmental considerations because there may be some
easily volatilized metals whicn will have to be removed from
the gas train before discharge or use.

We plan to make a thorough study of the trace element
content of the material. At the same time, we hope tO
improve the underszanding of the clay minerology of the
shale, which will certainly be important for understanding
the compatibility of fluids in different types of
fracturing. Wwe also want to know ‘the framework of the
general depositional areas of the shale so we can develop
techniques in one area that may possibly be applied in
ancther. It is imvortant to save people money DY
identifying unfavorable areas az well as pointing out areas
suitable for the appolication of one or more Qof the
stimulaticn techniques. )

JODRY: Recognizing that ycu: have already said you don't
really know the extent of the s:ale, would you have
difficulty in accepting 500 or 300 trillion feet as tne
amount of gas that mignt be in »slace?

DEWITT: Cne *hing that com=s to mind--you menticned the
3ig Sandv Tield as having the best pgroduction, but ther=
were wells scattered all through the basin drilled in the
1320s, 1830s, up tc 1880. There was a large field developed .
richt along Lak2 Zri=. Th=2 drilling started in Fredcnia,
New York, and svread westward across northwestern
Pennsylvania anéd sventually tailed out aroundéd Claveland,
Chio. The w2lls in this field were low pressure wells (just
a few pounds or a faw ounces abovs atmospheric pressure) and
produced small volumes of gas. They were used by lccal
industrias, bv pecple who had a cockstove, furnace, and so

on. 2uat sczat oroduction history Zrom thoss wells indicates
mors or less zhe same type of croducticn as the Big Sandy
Field-~v2rv long life. Two gas wells at Fredonia ware
érillad in the 1320s. Their total production was & mci per
vear, wnlcn is not verv much, I admitc, but 77 years later
when they wers plugged they were still making 6 Mc§ per
y2ar, Ae grocably hava the sams general chnaractarlsSTtics
thiroughiu= musa of the zrea we ar2 now considering. Thers
wignt 22 21D °or 300 Tci in place.
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