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R@émt Developments Dis-
 cussed by Engineer
Of State Survey

. BY FREDERICK SQUIRES
. Associate Petroleum Engineer,
Tlinocis State Geological Burvey
L Will water power revive our oil
sands? To answer this guestion
evidence of natural floods on the
McClosky, an artificial flood at
rlyle and accidental floods at
endale will be presented.

’ MeClosky

igure 1 shows all McClosky pro-
ction in Lawren.e county. Thig
sumple kind of a drawing is used
because ordinary contour maps
often are -confusing. In the early
‘and old-time p-~spector when
he postoffice, had the good
k to find a structure map of the
3, with lots on the ball, He then
ciited on a tervif~ high, opening @
new field with an enormous well
and claimed that he did it all un
geology, Imagine his em"~rrass-
nt when the postmaster showed
lim ‘that his contour map was &
ather forecast!
n:these days anything about the
losky is news—because it is
producing hoiizon of Clay City
WNoble, and the hiztory of the
old field may repeat itself in the
mnew; as history has a way of do-
What then are McClosky char-
teristics? Figure "1 shows that
oduction is spotted, even on fas-
yrable structure. It is also true that
lls of great initial production are
urrounded by sharply declining
production due to abrupt reductions
Jin permeability. Part of the oil is
‘water driven, Since the new field
4s under  thousand feet more head,
McClosky water characteristicy will
e intensified and (th wide-open
writhdrawal of oil ~nA s, the fast-
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pressuring has been trieds The
wells are now being gas-pumped to
increase the scanty gas supply, oil
engines replacing gas engines for
power. Such was the situation when
flooding began.

A half nillion barrels of water
have been pumped in, under pres-
sures up to five hundred pounds.
‘plus a static head of a thousand
‘feet, The greatest input is about a
‘thousand barrels a day.

Water distribution in the sand is
‘proportional to the size of the circle
around each input well. Each circle
indicates the total amount pumped
“into that particular well. The sand,
at 15 per cent. porosity, would have
21 feet of voids and each circle rep-
‘resents the area of the top of a cyi~
inder, 2% feet high, which would
‘accommodate the total water-input,
The large circle indicates the top
of a cylinder that would contain
‘gl the water pumped into the whole
property, and the smallness of this
circle, compared to the total area
of sand, explains the slowness of
results,

1933 and 1937 showg that there hasg
been an average rise of fifteen feet
and a similar comparison of pump-~
ing time shows a 25 per cent, in-
crease., This operation, covering
considerable time, has returned
only 600 barrels of water per acre
into a sand from which has been
taken out 3,500 barrelg of oil

+ Allendale

Figure 3 shows the most signif-
icant happening in the old Illinois
field, floods on the Biehl sand at
Allendale. The map shows the field,
its structure and wells. The dis-
covery well was completed in 1912
and by 1926, 200 wells had been
drilled, followed by an equal num-
ber up to now, Three hundred are
still pumping. These wells have an
average age of fourteen years and
an average production of 2,500 par-
rels to the acre, The average in-

drawn ;
‘height, A comwparison of contours,
from higher to lower, shows the di-
rection of water movement. These
areas of Cifferent levele are illus-
trated on the drawings by concen-
tric bands.

.. A great deal of information, es~‘
‘pecially on their great productions.’
is- available from Survey publica-
‘tions on the Applegate and McClos-
‘ky floods. An unusuai characteristic
of the Murphy area is that many big
awells declined and were abandoned
efore the water-push had time to
reach them. The St. Francisville
‘flood' is only an infant, but has al-
_ready greatly increased production.
‘The area was proved to be McClos-
ky lime by -its favorable reaction to
‘acid, and-suggests tests with acid, |
‘in-small quantities, to differentiate
. between any true sand, and Me-
Closky lime, by the absence or
nce of carhon dioxide in the
ng-head gas of the tested wells.
entification of the St. Francis-
e as McClosky and therefore
50 feet -higher than previously
believed to be the case, gives
onsiderable structural significance |
~to the area. In three cases out of
_ four, water invaded from high on
. structure was directed there by
_greater permeability.

©  Flood characteristics of the Mec-
" Clogky are these: Water travels
fast; oil production is always ben-
_efited. Only part of the area has
‘been flooded. Therefore, the ob-
ious deductions are (1) that the
remaining' McClosky should be in-
tentionally flooded; (2) that this
an be done without new drilling,
‘by using alternate wells for flooding
nd-pumping; and (3) that recov-
eries, if at all like natural floods,
 will amount to millions. Repressur-
ing with gas or air should also be
© tried. Surplus gas, in the new field,
should be returned to 'he formation.

Carlyle
An applied flood is being develop-

rhole Carlyle pool of eight hundred
ig. 2). The structure, an

¢ wells are shown., The field has
roduced 3;500 barrels of oil to the
re and the wells have an average
e of 25 years. Considerable water
s been produced with the oil
The average initial production of
¢ barrels per well has declined
to one, The average sand thinckness
. 'is 17 feet. The developed field has
190 wells, of which about half are

itial production of 70 barrels a
g -had decli two. ;

er is obtained from oil engines,
Repressuring has been tried on
two properties with good results.

A - comparison of fluid levels inm.

these. conditions,

crease h

how water, when it breaks through
the pipe which caseg off the water
sand, rises in the well to an average
height of 1,200 feet and floods the
Bienl sand under an average pres-
sure of nearly 600 pounds, The vol-
ume of waler entering the Biehl
sand is, of course, unknown,
Permeability Control

The direction of the water move-
ment from well -to well is shown
on the sections through the sands,
and demonstrates that permeability,
not structure, is the controlling fac-
tor, The Biehl varies in thickmness,
but the flood often chooses the di-
rection of thinking rather than
thickening sand. Many floods go¢
faster up structure than down. The
average rate of travel is one lo-
cation in three months, about the
same as observed in the McClosky
at the beginning of water invasion.

To date,"no flooding well has in-
fluenced {1e oil production of wmore
than a single pumping well, except
on the Jake Smith and Alice Biehl
leases, There a deliberate flooding
program has been adopted, and sev-
eral flooding wells are being used
to move oil to each producing well
frora eeveral directions simultan
eously,

Figure 4 is a set of graphs show-
ing the oil production resulting
from six floods. They illustrate four
conditions:—(1) flood production
increasing; (2) flood production
past ite peak and declining because
the pumping well is raking an in-
creasing amount of water; (8) flood
production declining because the
motive power has been shut off
by plugging the water well; and (4)
flood production reaching its peak
and declining to nothing, because
the pumping well has been aban-
doned, h

These graphs show productions
totalling over 58,000 barrels with
three curves still going up and only
one back to normal, but even under
there is an in-
an 6,

n he¢' sam at in:
eld good, the field would
produce a million barrels of oil
This does not take into counsider-

three sides.
Uncontrolied Water

The grave fault of Allendale
flooding is uncontrolled water, In
the flooded-out well shown on the
graph the oil came down dip into
the pumping well too fast to be
pumped out, An advantage is that,
like the McClosky, the sand is sc

permeable that new drilling is vn-|

necessary, resulting in the most
profitable of all flooding programs.

Water is available from the near-
by Wabash river and in parts of
the field from inexhaustible water-
bearing gravel beds, All operators
in the field wre sold on water flood-
ing for a final clean-up. Experience
has shown the great necessity for
a systematic program of controlling
flooding for the whole field,

Will water revive our oil sands?
Illinois i a water-power field. Ac-
cidental floods have been uniformly
guccessful. Natural floods are every-
where welcomed, A few years ago
Bradford water-flooders, unable to
expand longer on their home
grounds, hunted for and found

‘are after

flooding territory in Kansas and
Oklahoma, The very trains that
carried them through Illinois rum-
bled over today's greatest oil
play! Perhaps that's just the les-
son needed to direct attention of
operators to today's greatest flood
play. When Noah heard rumors of
e\,t| flood, he did something about
it! :

ATLANTIC’S NET
INCOME HIGHER

Philadelphia, Jan, 25.—The Atlan-
tic Refining company and subsidi~
ary companies report a profit of
$9,942,000 for the year 1937, which -
compares with a profit of $7,348,-
000 for the year 1936, Both figures
intervest, depreciation,
taxes, etc. Provision of $3,200 has
been made for surtax on undistril
uted profits for the year 1937.

After provision for dividends on
preferred stock, the protit per share
on common stock was $3.51 for
1937 ag compared with $2.59 for
1936.
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Figure 3.
Map showing occurrence of Biehl sand and floods at Allendale.
T
2 floonje FLoop K
T
4] - /
00
2500 71000 PRODUCTION ~=~=p .
Fucps acq /""/ - r/ }
= . FLOOD BEGA FLOOD PAODLCT ! !
ol L/ I
e~ NORMAL i
1000 NORMAL
3 == PRODYCTION g
. £ STIMATED |NORMAL PRODUCTION = e S
g . ESTMATED |NORMAL PRADUCTION”
G g
£ = P
41 M ’ rloon| s
29 i ;28 § 3000 st e - / \
& § FLODG BEGA: / \r fLooh
< ik [T
J E 3 ‘ FLOGD PROPUCTI u—-/
- (& T H / el sroee weed
3 \ 3 K #iloop Bk PuLLED OUY
N, . N ~ : i
i 1| s ~E AN
2 o 2 - I
N Iy £ N § NESTIMATED [NORMAL PRQDUCTION
= 2 i B g 500 I 4= — )
L RMAL ‘
r ) | |
‘\ " LEGEND @ N ‘ ¢ i ! ’ oo -/ S
( frs'w CONTOUR ON FLUID LEVEL i . 2 o5 BEca —
I 4P on FELD L 1" [ 8 s
; H 2000
l \\& FLOODED AREA | / ket S
: ) SCALE i b
‘ T | v zmnes) 23 sa | w o . PRODCTIO 7~="]
. ] ¥ N T~
‘ ST' FRANC‘SV!L.LE ESTIMATED [NOAMAL P UCTH N/h‘
; i
{ go E:) 3 29 & i 1838 1835 e 1938 )
- i K e T
-~ 1 - .
L . nawrenCE O
\ R13 w.| RaZW. T WRBAS o
Figure 1.

still pumping. Experimental air re-




Page Four

WEEKLY DERRICK

Thursday, February 3, 1938

WO

Completions In Past Year
As Numerous As Those

Of Previous Year

TOTAL INITIAL OPEN
FLOW IS MUCH LESS

Extensive Wildcatting In
Prospect For 1938, It
Is Indicated

‘Coudersport Pa., Jan. 25.—From
the standpoint of completions, drill-
lng operations in the deep sand gas
flelds of northern Pennsylvania
and southwestern New York during
1937 were about on a par with
those of 1936. Sixty-cight wells, 22
of which were wildcat tests, were
covapleted in 1937 against 65 coms-
Ppletions, including the same num-
ber of wildcats, in 1936, The 1937
completions inciuded 42 producing
wells and 26 dry holes, ‘In 1938 45
producing wells were completed
hngd 20 were dry holes.

Hrom the standpoint of new pro-
duction, however, results varied
g{reatlyo While an extension to the
Tioga fleld was the outstanding de«
velopment of 1936, the new Wood-
hull field of Steuben county, New
York, was discovered inm 1937 to-
gether witl eastward and westward
‘sxtensions to the Sabinsville field
pf Tloga county, Pennsylvania.

- The combined initial open flow
p? the 42 producing wells drileid
ln 1937 was less than 550,000,000
cubic feet, a substantial reductioa
from the total of 687,000,000 feet
for the 45 producers completed in
1936, The averagée Initial open
flow of the producing wells com-
pleted last year was about 2,000,000
feet under the average of the pre-
vious year, In 1938 & 50000000

comp!\sted and were unegualled by
any of the producers completed
last year,

. Woodhull Leads

The discovery and subseguent de-
yeloprent of .the Woodhull field in.
Weoodhull township, south central
Steuben county, New York, six
wiles north of the New York-Penn-
sylvania state line, was, of courss,
the ouistanding development of the
year in the two-state area,

The discovery well was completed
on May 25 by Atwater and South-
western Dévelopment Co. The well
had an initial open flow of 18,000,000
e@uble feel, an' initial ‘rock pressure
of 1,960 pounds and was completed
at a total depth of 3,858 feet, one
f00t in the Oriskany sand, The field
8 a dome closure on the Van Hiten
anticline with a northeast, south-
wesl axis similar to other Qriskany
pools in this area.

- Upon the completion of seismo-
&raphic surveys a number of other
wells were spudded in and by the
end of the year 18, all producers,
had Deen completed. Initial open
flows ranged from a low of 3,700,
D00 feet to a high of 27,000,000 feet.
This rapid development, stimulated
by unusually good drilling con-
ditions, has already pretty well de-
Hued the southwestern limits of the
feld, If the development. of the
' mortheastern limits corresponds to
expectations, the pool wili have an
extent of approximately 6,000 acres
and will be the largest of the eight
Oriskany sand pools opened in this
area in the present decade. The
last previous field to be opened was
the Sabinsville fleld in western
Tioga county, discovered in 1935,

Nineteen Producers
The 19 Woodhull wells had &
combined initial flow of 316,880,000
cuble feet, accounting for the bulk
©f the new production developed
im 1937, All the pipe line construe-
tion work in 1937 was centered in
. conunecting iines, most of them six
inch, to the new fleld. These lines
were lald by Southwestern Devel-
opueent Co.; G. L. Cabot, Ine.,, New
York State Natural Gas Co.,, Han-
ley & Bird, Belmont Quadrangle
Drilling Co., and Sylvania Corp,
The combined length of these six
limes i» approximately 60 miles,

- Other -developments . of Interest
were two extensions to th Sabins-
~yike fleld in Tioga county. Both
were drilled by the New York State
Natuml Gas Co. This company’s L.
;L R@berts ‘farm test in Clymer

200,000 feet,

towaship, good for 3,000,000 cubic
feet, extended the field eastward
and its test on the A, W, Leonard
farm in Westfleld township, good
for 4,800,000 feet, extended the pool
westward, Both extensions ap-
proximated one mile,

New production was alse devel-
oped in 'I'roubsburg township, Steu~
ben county, northeast of the Harri-
son fleld, Sylvania Corp. completed
8 well on the Hendrickson farm
that found the Oriskany at 5,106
feet with an initial cpen flow of
1,000,000 cubic feet, It had an initial
rock pressure of 2,160 pounds. Two
other tests were drilled in this
area at the close of the year,

Production At Howard

A well drilled by the Moss syndi-
cate on the Moss farm in Howard
township, Steuben county, also
found gas ln the Oriskany which
it reached at 3,576 feet, It produced
200,000 feet after shot.

JFurther development of the Har-
rison ileld .in Potter county ac-
counted for 97,500,000 feei of new
production and gave this field
second rvank in development. wori
for 1937. Eleven wells were com-
pleted in the field, ten of W‘hlch
were producers.

The State Line field of Allegany
county, N, Y, ranked third with
three producery in four tests and
57,400,000 feet; the Sabinsville field
of Tioga county, Pa. fourth with
three producers and 34,800,000 feet;
the Bllisburg field of Potier coun-
ty, Pa,, fifth with three producers
in four tesis and 21,000,000 jPeet;
the Greenwood pool of Steuben
county, N, ¥, sixth with one pro-
ducer in iwo tests and 15,000,000
feet, and the old Tioga field in
Tioga county, Pa., seventh with one
producer in two tests end 740,000
cubic feet,

The balance of the new produc-
tion was from the two wildeat tests
in Howard and Troupsbhurg™town-
ships, Steuben county, totalmg 1,-

e ALy of Complemons
A summary of operations by

fields follows:

New Yorke—

Field Conep, Gas. Dry Initial
Woodhuil ,.19 19 0 316,880,000
State Line.. 4 3 1 57,400,000
Greenwood 2- 1 1 15,000,000
Leon ...... 2 0 2 — -
Wildeats .11 2 9 1,200,000

Totals ..38 25 13 390,450,000

Pennsylyamia—

Field Comap. Gas. Dry Imitial
JHarrigon ,.11 10 1 97,500,000
Sabingville 3 3 0 34,800,000
Ellisburg .. 4 3 1 21,000,000
Tioga ..... 2 1 1 740,000
Wildeats’ . .10 ¢ 10 _— -

Totals ..30 17 13 154,040,000
All fields ..68 42 26 544,520,000

The best well completed in these
fields during the year was that of
&, L. Cabot, Inc, on the R, C.
Towsley farm in Woodbull which
had an initial open flow of 28,

oot wells were drilled, one each in
the Woodhull, State Line and Sab-
insville fields by Hanley & Bird,
G, L. Cabot, Inc., and New ¥York
State Natural Gas Co. respectively,
and 26,000,000 and 25,000,000 cubic
foot wells were completed in the
Poodhull field by New York State
Natural &as Co. and Sylvania Corp
Four other twenty million foot
wells were drilled in the Woud-
null field and one in the Harrison
tield, Theee contrasted with the
oune 50,000,000 and half dozen 30,
000,000 foot leading wells of 1936,

Wildeatting last year was sub-
fﬂhantmﬂy more successful than in
1936, Besides opening the Woodhull
field, wildcats found new produe-
tion in Twroupsburg and Howard
townehips, Steuben county.

- MeKean County Wildeat
A wildcat drilled by the H., C.

Drilling Co, on the Van Scoy farm |

in Hamilton township, western Me-
Kean county, the first Oviskeny
tegt In that immediate area, struck
a flow of 3,500,000 cublc feet-in
the 18 feet of Oriskany sand at 4,
750-68 feet, This flow was cut to
several hundred thousand feet
nowever when salt water develop-
ed and it was plugged back to make
a shallow oil producer when it was
decided that producing it as a gas
well would be unprofitable.

Six wildeats including the Wood-
hull fleld  discovery well were
drilled 1o Steuben county, two in
Allegany county, three in Schuyler

gounty snd one

000,000 cubic feet, Three 27,000,000 |

county, 8ll in New York, and three
in Tioga county, four in Warren
county, two in Crawford county
and one in McKean county, Penn-
sylvania, Wildcats tested not only
the Oriskany but also the desp-
er Medina in Allegany, Catiaraugus,
Schuyler, Warren and Crawford
counties,

At the end of the year wildeats
were drilling in Keating and West
Branch townships, Potter couunty;
Elk and Watson townships, Warren
county; one in Rockland townghip,
Venango county, and in Montour
township, Schuyler county, The two
Potter county tests, both being
drilled by the Poiter Development
Co., found the Oriskany sgand dry
and will be deepened to the Medina,

Rotary Iz Introduced

An Interesting feature of the
year was the Iatroduction of ro-
tary drilling in the east, Potter De-
velopment Co. is employing ihe
first heavy duty deep well rotary
ever used in these fields 1o deepen
its wildeat at Keating Sumomit,
Keating township, Potter county.
Developments at this test are being
watched closely by other operators
considering the addition of »otary
rige to their eguipment, This test
will be drilled to the Medina, pro-
ductive of oil and gas in Ohlo and
gas in New York but dry in the
several tests drilled thus far in
Pennsylvania, Nearest Medina gas
production is in the Leon pool in
Cattaraugus county, N, Y., between
50 and 60 miles tc the northwest.

Tests were drilling fo the Oris-
kany in the Woodhull and Troups-
burg areas at the close of the year.
In addition to the further develop-
ment of the new productive areas
opened in 1937, a widespread wild-
catting campaign is scheduled for
this district in 1938 according i¢
several of the major operators,

Sun Oi;l Report Shows
Income Gain Last Year

Philadelphia, Jan, 28.—(H)—The
Sun Qi Co. reported today a net
ingome of $9,544,085 for 1937 as com-
pared with & 1938 net incoms of
$7,563,554.

The 1937 net income represents
$4.17 per share on common stock

‘|outstanding December 15; 1937, prior:
|to the dxstributmn of an eight per|

cent, dlvidend,

Weekly A. P. 1. Report

The following report showg the dally average orude runs, the tolal
gasoline stocks and the total gas oll and fuel stocks =y reporied to
the Awaerican Petroleurs Institute for ihe week ended Jan, 29, 1938,
The refining capacity reporting to the Instliuts is shown im the ilra‘k

Commercial .......... $14,011,43279
Trost ............n 1528661792

column, AWl figures are in thousands of barrels,
Oapacity Dafly Tobtal Gas and
L Reporting  Crude Gasoline Huel Qi

{per cemt) Runs Stocks Stocks
Lagt COBEL voouosnseensosonsominss o 000 489 20,029 Al448
Appalachian 0500000000500 000000s B8 112 3,334 1,214
Indiana, Iilinols, Kentuchy ..eoms 824 411 13,088 $,771
Oklahowa, Kangay, MIssour] masows 84,7 283 7,183 3,651
Inland Texas 90005 0000000000 0hehsas OB 119 2,574 1,659
TERAS GUIL touvonvcesossonssnosssise 957 Y32 12,733 10,487
Louigilana GUIE weouneeos oo osmo avings D6.6 138 2,526 8,281
North Louisiana, Arkansas .. .eees 53.7 39 507 470
Rocky Mouniail ,.00000000005nsms 097 45 1,924 &1
CAULOLNID oo es stisssamios o D09 510 15,188 78,430
. e e A i) B R e
Reported 5an o HbTa e 0B BT 0B W 0 0 0 07 BOLD - 8,856 19,954 31‘87003
Egtirapted  unreportod moo oms somoisa 334 4,890 2,790
GEeratn B [ —— D e el
Estiroated total Jan. 29 . .auswese ova 8,170 84,844, 447,793
Hstiraated total Jan, 22 sa.seemsom 3,220 82,7185 -+ 118433
po— ] ]

Jan, 29, 1937 5.a000000ssmremsrasro o 3,038 J0,878 102,864
R RIS R

TOTAL ........... $29,298,050.71

- YOUR BUSINESS INVITED

BRADFORD-ALLEGANY PRODUCTION

(Reported by Bradford District Oil Producers Ass'n)
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