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Structural Contour Map of Southeastern Michigan and Southern

FIGURE 11.

Location of the Deerfield Anticline.

Ontario Showing the
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’ H ; : ! ] £ ’ : I l k , - : SOUTHEASTERN DISTRICT.
B ' : . ) i The location of the southeastern part of the state along the outer

border of the strueciural basin separates it as a distinctive province. The
wells drilled in this area begin in the Devonian formations and possibili-
ties in higher strata are entirely eliminated. Southeastern Michigan
has been a region of early prospecting because of the proximity to pro-
ducing fields in Ohio and Ontario, Canada. The knowledge obtained
from outerops and extensive borings for salt along the St. Clair and
Detroit Rivers indicated possible pays and served to partly delineate
structure.

Recent activities in this district have centered in southeastern St.
Clair County, Northeastern Macomb County, Southeastern Wayne Coun-
ty, and Western Monroe County. Operations were carried on largely
by local syndicates and private parties. The most important results
took place at St. Clair where the Diamond Crystal Salt Company struck
a good sized gas well in the winter of 1927. The St. Clair Oil & Gas
Corporation found a small amount of oil in their well northeast of Mt.
Clemens, but it was not pumped for any length of time. The test made
by W. E. Ellis near Trenton, Wayne County exhibited only a small show-
ing of oil in the Trenton limestone and the well was abandoned as a
dry hole. Between Deerfield and Dundee in Monroe County one well
was deepened and a second was commenced as an off-set to a near-by
producer. No satisfactory results have yet been obtained in either of
these projects.

A plunging nose with a sharp dip on its west flank and terrace flatten-
ing on its east flank extends into Michigan from Northwestern Ohio.
This structure trends northwest and its high follows a course conforming
rather closely to the Lenawee-Monroe County line. The nature and size
of the fold is shown in Fig. 11, on which map the contours are drawn on
the top of the Trenton formation. Another anticlinal structure is indi-
cated which crosses the Detroit River south of Trenton, Wayne County,
and seems also to trend in a northwest direction. The map also demon-
strates clearly the position of southeastern Michigan in respect to the
Cincinnati Arch.

Although considerable testing has been carried on in parts of Monroe
County where the Trenton is within reach of the drill, without especially
promising results, the possibilities are by no means exhausted. It will
be observed that production was obtained near Deerfield where there
was a sharp break in the steep dip, and other favorable locations will
probably be found to the north of this locality.

SANILAC COUNTY.

MACOMB COUNTY

B The St. Clair Oil and Gas Corporation, first known as the Anchor Bay
0il Co., was organized at Mt. Clemens for the purpose of testing and
operating for oil and gas in Macomb and St. Clair Counties. The officers
- of the corporation are Louis G. Wolf, Pres.; D. W. Brown, Vice-Pres,,
and Albert A. Schultz, Treas. The first well drilled by the company
- was on the Mary Rosette farm in the northeast corner of the SE1j of the
SE14 of Section 29, T. 3 N., R. 14 E., Chesterfield township. Operations
were commenced in February, 1927, and continued through the greater
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S ) H S | E S 525 :%Zi part of the summer and fall of that year. The location, which was
about a half mile northwest of Anchor Bay, measured 1000 feet from
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Sugar Bush Road, 675 feet from NW-SE Road, and 35 feet from the east
section line. J. H. Mason of Port Huron was contractor and a Stand-
ard Steel Rig was used in drilling the well. The top of the Dundee
limestone occurred at 679 feet and mineral water was found at 779 feet.
Oil was encountered in the Detroit River formation from 1115 to 1195
feet which was drowned out by a hole full of water at 1195 feet. Mineral
water was again tapped from 1500 to 1525 feet. The Sylvania occurred
at 1210 feet, the Salina at 1575 feet, and the Guelph at 2456 feet. Some
gas and oil was found in the barren Salina from 2366 to 2390 feet and
the well was shot with 60 quarts of nitroglycerin on August 25, 1927.
The hole filled up with 15 barrels over the first night but after being
pumped, it made only two barrels during the first day. The oil tested
42.5 degrees Be. gravity and was of high grade. Since pumping opera-
tions brought unfavorable results, it was decided to pull the rods and
drill deeper. More oil was encountered at several other places in the
Guelph formation and the lower Salina. After an unsuccessful attempt
to operate, the rig was moved off the location. Steps are now being
made to plug and abandon the hole.

The second test in the vicinity of Mt. Clemens was made by the St.
Clair Oil and Gas Corporation on the Otto Coulon farm in the NW1j
of the SW1,, Sec. 4, T. 2 N., R. 13 E., Clinton township. Becker and
McRae of Halfway were contractors on the well which reached a total

depth of 1105 feet. Drilling was commenced on December 29, 1927, and '

the location was 500 feet from the north property line and 1000 feet
from the west property line (200 feet south of lane and 150 feet east of
the line fence between two barns). The Traverse occurred at 295 feet,
the Dundee at 555 feet, and the Sylvania at 1060 feet. Mineral water
was found at 650 feet, 835 feet and also in the Sylvania and gas was
reported at 330 feet and 410 feet. Oil showings were present at 625,
823, and 1087 feet. At the present time the well is partially plugged
and temporarily abandoned.

MONROE COUNTY

A renewal of activities which took place during 1920 in the vicinity of
Deerfield, Lenawee County and Dundee, Monroe County, occurred in
the spring of 1927. The producing well on the Gaertner farm had been
pumped at irregular intervals and averaged about 5 barrels per day.
In this well two pays were found in the Trenton formation at 20 and
60 feet from the top.

The well on the I, Roe farm in the SW1/ of the NE14 of Section 19, T.
6 S, R. 6 E.,, Dundee township, is located about 265 feet west of the
producer. A socket was lost in this hole at about 200 feet in the Trenton,
and the well was opened up for operations in May, 1927. After fishing
for about 8 days they were not successful in clearing the hole and
work was suspended because of lack of funds. Other attempts were
made later in the summer to fish the material out, but at last reports
drilling had not been resumed.

A pew location on the Gaertner property was made by the Deerfield
Oil Producing Company which was 370 feet east of the oil well and 150
feet south of the north property line. Glen Fields of Saginaw contracted
for drilling the well, which was commenced during the fall of 1927.
Operations are now in progress but the results are not yet known.
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ST. CLAIR COUNTY

The northera part of St. Clair County was disqussed 1}ndm’ the heading
of the Port Huron district, where it would logically fall llpdgl’ such a
classification. The southern part of the county, .alth()ugl.l similar frpm
a geological standpoint, is geographically associated with the region

about Lake St. Clair and is therefore included with Southeastern Michi-

ran. ‘
§ In drilling their Number 12 well the Diamond Crystal tSa.L%t.Ctompany

- of gas which prompted them to convert it Into a gas
e e athon i , %)ank of the I’ine River and north-

y The location was on the south ) dn
\\:r:gc ofl]tlcle company office building in Section 31, City of f)t. %})zur, T(i
5 N., R. 17 E. Operations commenced on the well on June 2z, 1927, an
the completion date was October 13, 1927. The supply of gas has been
used to fire the boilers at the plant and also for fuel in drilling an
adjacent well. .

Ld']l‘th(? location of well Number 13 of the Diamond .Cry;qt.al Salt Company
is in the northwest corner of Lot No. 3, south of Pine River and GQO fefat
east of the Number 12 gas well. At the present time this well is still
being drilled, and Chester Mason of Port Huron is the contractor.

The St. Clair Oil and Gas Company of Mt. Clerpens h‘av_e commenced
drilling on three new locations in the vicinity of St. Clair. T‘he'ﬁrst
of these wells is on the Theodore Ruff farm on Private Claim 306, St.
Clair township, and is 70 feet south of the north pr.operty. line and 1310
feet west of the east property line. The Dundee iormz}tlon was found
at 790 feet and a flow of sulphur water was tapped at 950 feet. Geo. H.
Becker & Son of Halfway, Michigan, are contracting for dr]l}mg the well.
The other wells are located on the Fannie McCartney farm in the NW1j
of the NI1/ of Section 26 and on the Mary Ii. Ifitton farm in the S_V\{%
of the SW1/ of Section 3. No details are available concerning drilling
progress on these locations.

WAYNE COUNTY

W. I5. Ellis of Grosse Pointe put down a well in the NE14 of th.e NEY,
of Section 35, T. 4 8., R. 10 B, Brownstown township. The location was
about 700 feet south of the Miller Road and two miles southwest of the
city of Trenton. Frank C. Cheers was the contractor for .the project and
the well was spudded in on April 11, 1927. J. F. Miller of Newark, Ohio,
was in charge of the work, which was carried on throughout the summner.
A very careful log and complete set of samples was kept by the drillers
and exact details were furnished by Mr. Miller during the progress of
the drilling. The top of the Bass Island occurred at 290 feet, the Guelph
at 1390 feet, and the Trenton at 2260 feet. A pay was found at about
80 feet in the Trenton limestone, with oil at 2342, oil and gas at 2344, and
more oil at 2352. After standing over night there was only about 2
quarts of oil in the hole. The well was continued to 2820 feet with no
further pay horizons and was abandoned at that depth.
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MACOMB COUNTY.
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TYPICAL WELL RECORDS
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SOUTHEASTERN MICHIGAN INCLUDING PORT HURON DIS-
TRICT AND THE THUMB REGION

BLAINE (ST. CLAIR COUNTY).

0. J. RICHARDSON NO. L.

Sanilac-8t. Clair Prospecting Co. No. L.

Location: On the O. J. Richardson farm, south 120 acres of the N.
bout 25 rods east of road and 100 feet south of lane.

east of barn and a

W. 14 Sec. 27, T8 N, R16 E. Well
Record by W. 1. Robinson from sam-

ples and log furnished by Geo. T. Bench.
Thickness Depth Elevation
feet feet above
sea level
Pleistocene:
I e s A e R 206 206 +554
Devonian:
Antrim Formation:
Black shale, gray when dry; pyrite. .. ...oovoviiirveneerecnees 259 465
Gray plastic shale. . ... ... oviuernrane e 10 475
Black shale; DYTIEE . « .o v v vvvrneaneevaraaren ooy 20 495 +305
Traverse Formation:
Gray cherty limestone; Pyrite. .....coovvvneee i 15 510
Gray calcareous shale. . ... ... ..t i 15 525
Dark gray shaly limestone and brown limestone, crinoidal; pyrite
and a green mineral. 10 535
Gray calcareous shale........ 10 545
Dark gray shaly limestone and brown limestone, pyrite and a green
mineral 5 550
Gray calcareous shale.. . ... ... v r et 15 565
Dark gray shaly limestone and brown limestone; pyrite and a green
BT ! L R R R 35 600
Dark gray shale; some limestone; pyrite, crinoids, bryozoa .. 10 610
Gray calcareous shale. ... 25 635
INO TEOOTA s« o e e e v ee e et eie s ean s aa s e r e 165 800
Gray calcarecus shale.. ... ... oot on et 300
Dark gray shaly limestone. . ... ... oumniiie s 5 805
Dark gray shaly limestone (only one sample) .. ... i 70 875 -115
Dundee Formation:
Bufl ImeStONe. « o v vevvesvvesemcenannaaanaanen s eraenasies 150 1,025 —265
Monroe Formation:
Parting of dark gray shale, anhydrite, and dolomite. ........... .. . v 1,025
Buff limestone (caving Dundee).......c...oooviririine 20 1,045
Brown dolomitic imestone. . ......o.vieriiiiiiiiii it 10 1,055
Brown limy dolomite. . . 20 1,075
Brown dolomite....... 15 1,090
Grayish brown dolomite; anhydrite. 25 1,115
Gray Plastic shale; anhydrite. .. ... i 15 1,130
Gray calcareous shale and light buff granular dolomite............. 5 1,135
Gray dolomite and anhydrite* .. . 5 1,140
Buff dolomite, anhydrite. . ..... 5 1,145
Brown dolomite, anhydrite. . ... ...l 10 1,155
Light brown dolomite with increasing amount of anhydri 25 1,180
Brown dolomitic limestone; gives petroleum odor.. . ............... 5 1,185
Brown dolomite; anhydrite. ...t 15 1,200
Brown dolomite; anhydrite; gives petroleum odor........ P 10 1,210
Light brown dolomite; anhydrite. Gives petroleum odor, . ........ 3? 1 ,225
1,250

Light brown dolomitic limestone; anhydrite,

petroleum odor... ..

*Flakes of bluish white mineral in this and later samples are probably of celestite.

Black Water, 1020.
‘Water, 1190. .
Water near bottom of the hole which packer did not shut off.

Top of oil at 1,250—15 feet of pay.
Total Depth—1265.
Casing record—13 inch—21 (pulled).

10 inch—265.

614 inch—1130.

5 3-16 in—11935.
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BLAINE (ST. CLAIR COUNTY).
MICHIGAN PETROLEUM COMPANY WELL.
0. J. RICHARDSON No. 2.
(Formerly Sanilac-St. Clair Prospecting Co.)

Location: on 0. J. Richardson farm, about 600 ft. from Sanilac-St. Clair Prospecti C 1l No. 1
on south 120 acres of N. W. 1¢ Section 27, T.8 N, R. 16 E. specting Lompany we o b

Elevation: About 728.53 feet above sea level.

Thickness Depth
feet feet
Nowecord to. ..o 1.260
Devonian and Silurian:
onroe Formation:
uff to brown dolomite......... ... . . . . . . . 155 1,415
Buff dolomite {with some anhydrite) ... .. . [0 [Tt . g 1,445
Buff dolomite (with some gypsaum).......... ... ... . 130 1,575
Buff dolomite (considerable black shale) . . . 1,585
Buff dolomite. ... . 0 T T 1,615
Light gray dolomite (considerable iron stain, probably from drilly, ., ... . ]’ 1,690
Ldght bufl dolomite. ..., 70 T MDY TOM A 1,695
Noooord.. ..o I 1,725
Buff to gray dolomite (ron stained)..... . . 0[] 1,742
Gray dolomite. ... 1,780
Qufl dolomite.., ... 1Ll 1,788
Gray dolomite (with counsiderable anhydrite). ... .. .. . . 1T 22 1,810
Dark brownish gray dolomite (with anhydrite and considerable iron).. . ... ... 20 1,830
Gray to buff dolomite. .. ....... I T 30 1.860
Fight gray shaly dolomite.. . 11711 10 1.870
ark brown te black dolomite.. .. 11111111 1,875
Gray shaly dolomite. ... 111 1,880
Black and dolomite. 1111111 1,885
Bufldolomite. ... L0 1,890
Bull dolomite. auhydrite. ., 111 35 1,925
Dark gray to brown dolomite. 11111111 1,930
Buff dolomite (much anhydrite) ... Il 18 1,948
Buff dolomite (somewhat shaly in places)......... .. . 11 57 2,005
Gray dolomite (some anhydrite). ..., 0 LTI 25 2,030
Anhydrite and gray dolomite. . . e 10 2,040
Gray dolomite.., ... ... .. . 1" 2,045
Grown dolomite. 11T 2,050
Gray dolomite..... ... 1T 2,055
Gray dolomitio shale. .. .. 1011111 E 2,060
Gray dolomite, ... 0L 00T 25 2,085
Light gray to light buff dolomite, . ... . 25 2,110
Gray dolomite. ......... ... .. .. 15 2,125
rown dolomite, ., ..., . ... 17" 10 2,135
Gray dolomite. ..., .../ /[ 3 2,140
Salina Formation:
Gray to brown impure salt. ., . ... .. : 40 2,180
Reddish and greenish shale. . . . 10 2,190
Gray salt......... ... .. 10 2,200
Green shale. .. ... .. 10 2,210
Red and green shale 20 2,230
Greenish gray shale. ... 00011 15 2,245
Gray salt.. . . 5 2,250
Grayshale....... .. . 1" 5 2,255
Mixed shale and salt. .. 22000 15 2,270
Prownsalt. ... 00T 20 2,290
Shale and salt mixed. .11 30 2,320
White and brown sale., .., .1 111111 65 2,385
Gray shale..........0 0l 11T 5 2,390
Hrown and gray impure salt. |11 1111 30 2,420
Grayshalo... . 10 2,430
Salt and shale. . .00 I 35 2,465
Sray 1o brown shale. . [11 11T 25 2,490
Salts somo shale. ... " 11111 25 2,515
Shale and salt. .. . . . /[0 10 2,525
1 20 2,545
35 2,580
25 2,605
5 2,610
10 2,620
20 2,640
5 2,645
10 2,655
5 2,660
10 2,670
75 2,745

OIL: AND GAS DEVELOPMENT 209
0. J. RICHARDSON No. 2—Continued
Thickness Depth
feet feet
10 2,755
................................ 2738
Whe Salt L L. e 2(5) : ;go
Sapprn dolomit R RSO 20 2.780
Salt ....................................... ’850
ey dotom o e 1o 2850
Buff shaly dolomite. .. .....ooviiiniiniini e 33 : :910
Gray dOlomlte ................... 5 2 ’915
Salt ....... PO R 40 2 ,955
Gray d.OIOm‘te ...................... 70 3 ’025
Dolomite and salt.. ............00 0 052
75 3,110
25 3,115
25 3 ,{ég
20 3,
¢ TEC . o st s i esaasesensessssstonensaasnovasososonransscns 3335
Do O elomite Lo 17 3.335
Gray to bufl dolomite. ..o ] s
%VVEIIE(; z?allg(mostlycrystallme and transparent)...... s 2g g ,‘gg
Lightpinksalt............................::::: ........................ gs 31430
White to Jight gray salt.......coovvveenons T ;
Pink to salmf:oplqk §al§ ......................
g 140 missing, i
(G?)feisnits‘il?:gray sandy shale fragments in bottom gg g ,gég
i It. . T SRRSO \
gg{fi:ﬂ (dark shale fragments). S ig g :gzg
Wllite Salt ....... P H D AP 5 3 615
Light to salmon pink salt. ..o oo 3 3o
Bl ottt fimestono (ahy diedy L 2] Sl
Buff dolomitic limestone (gmhy rite?) . . nd Wil ey 10 3610
Li%]; ?r(g)l\";r; (il)(i’%ﬁrxﬁligi)l(;snﬁﬁeg%;?; 23;](18 golomite with light gray and buff streaks
F)
i Formation: e
Nngv'?lreiigh arrld Lockport dqlomn,es ..................... g g’ggg
Finebui}’to_graydolomxte......H.................. %0 3’765
dolomite.......... D OO :
g:zyvn(l))itumiuous dolomlte”..................:: ........................ %g g’ggg
O ommite, Lo 5 3805
te dolomite.......covesvernnon
]%gli}‘ovvz (lioeiomite (color apparently due t0 FUSH) . .o roveneeroee e 12 g,g%g
ite dOlOMte. . .+ veeo v suns i rs e ;
E}ugi};tw )l'léltl?)wod%%lmite (color apparently due to rust). ... .............. 3 g ‘ggg
Graydolomitewithsomeshale.................::....: .................... 2(5) 3’855
Grayish buff dolomite.,........ Gyt 3 31850
Gray shale, calcareous _(Rochester‘) ........................................ 2 ,
Buff gray dolomite (Clinton?) . ...........ccovvneen : "
Gray dolomite . . s s i e tsesenesessansssonessansssasosassascasasnsns R
Buff bituminous dolomite...............c..nn
Cataract Formation: s
Cabot Head e 23 g 875
Bright green shale. . .......o.ouoiiiinii 2 3%
Red and green shale. .. ... vuneetiveincniinrne e : o
Red shale, some greenish shale............ooiivericerramrinsieeanees : g ‘920
Red and gray shale. ........coonniennenes 3 3020
Red shale, sOme gray. ......oevveeenenaoerecaen 0 310
Greenish gray and red shale P d :
................... ; e
Ii‘ii(;li va?t]}?y gsrog'esira%g grading downwards into greenish gray shfa?e: wn.h ?(‘)1'11.6. r ; 15 3 .960
P L T e
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CARO (TUSCOLA COUNTY)
COMMUNITY.
TUSCOLA OIL COMPANY No. 1.

Location: S, W. 1
sa ion W. 24 of N. E. }{ Sec. 27, T. 13 N.,R.9 E. David Taylor farm, 2 miles north of Caro City

Elevation: 780 feet above sea
evation: evel.
Driller’s log to 205 feet. Samples below 205 feet from J. W, Pattison,

Thickness
feet
Pleistocene:
Soil ...
Sand, water T 3
. 12
17
..... 2
...... 8
...... 13
lue clay......... 3’(7)
Boulders (used 20 sticks ofdynamlte) ..................... 3
ine sand and boulders, WAET. .., ........... ... ..ol llTTrerreeeeeeeeeeoe, 3
Blue clay . ..o WALSE T 3
Gray havdpan. 1" CITrIITIITeeeccei 46
Gravel, water, .| 7 TTTTII T 15
Blue shale. . . 0 17 e 1
Missoipoine 15
{)(\:]l;l_gan Formation:
ite sandstone with fragments of i
Whiss Sandstone with 1 imestone and gray shale and pyrite. .. .....
8reenlp]astic ome l\gx th .a. f?Yv.l?Testone fragments.*. ... .. ... ..,0 . . g
ray limy shale. spots of green and gink. | 1T e 6
Gray ol eonate. spots of green PIIE. oo L 6
%haly alnd limg Shale with .I?l.ll‘ : ?%)ots, my............. ... 4
iray plastic shale with fne quarty pekiles, 11T e 11
S@mdstoge with limestone and sha%er}‘;agxziﬁt.s ................ b
Fine grained gray limy sandstone. . . . . ...... ... . T S
San.dstonc and pyriticshale....,.. ... T :
White sandstone......... .. 000 11l e i
Gray limy sandstone. ... . [ [ []1 11T 3
Gray-brown sandy limestone. .. ... [ [ IIIITIi e i1
II;lghtg}x]‘{a\ylfi‘n:lyshﬁ\le,...........: ................ 4
re white fine graned qnarts sond itk Tiomat g i e 14
Dare white fine ined 1th fragments of shaly dolomite. . ... ..., .
Greeng’sh o fin Iiﬁglgsit quartz sandw1th small amount of lime. ..... . ... . /"’ %izi
g;erimsh gtaly stl}all)! mestons with pyrif:e ..................................... 7
ek e e fmestone wit R R L N T 6
Limy dark gray shale. .. ,.. WI . green tnge 1o
Dark gray plastic limy shale. . . 1
(:}ray shaly limestone.......... ... .. Ki
Gray plastio s il Uinge . L lIIIIITIITI 6
Dark gray caloareous charee o HIES: -+ oo, e 19
Dark groonish gray shale, 57757 e e LT 11
Gray shale and white sawdsiong. |1 11Tt e e e 6
Na%)tilleon I;’lormation: ......................................... 12
ellowish white dst i i
M?‘r_s};‘all Formatiofgn stone, medium to fine grained.................. ... ... ... 103
ight greenish gra d i
Fpt grec: shali. ').'.s.a.n. y .s%lfale (Brit) ... 32
Red sandy shale.....,.. S SO 5
Greenish gray sandy shale. . ............ .. """ 1
Gray shale.....,. 0 ... . ... o i
Greenish gray sandy shale. . ....... . . " 12
Bed sandy shale.................. . " i
(Gjray she(xil%. ....................... i
ray and dark gra; d: R
gedksandy shalgr Y sandy shalo 7
ark greenish gra; d red 2
grai shale. .. g . y .a.n' . r . ‘sandy Shale. oo %
atk greenish sray and red saade Shais T e e
Gray shalo. .o o rod sandy shale. oo :
Red to gray sandy shale......... . "' OO i
Greenish gray shale.,.,............ 0" . i
Fed sandy shale. , .. 107707t 18
Greenish gray shale, ..., ... ..l /e . %
%eg sal(lid()i' Shala T ereresaaa, . 34
od and dorl srosmish ol g s e 35
Greenish gray ghale 1s . g r aysandy ‘s.h .ale ............. 7
................... 7

Depth
feet

. T
206-217 may belong with Bayport formation, which sometimes shows a Basal sandstone
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Thickness | Depth
feet feet
Coldwater Formation: A .
Dark gray shale (this sample contains brick fragments)........coovvienrianaes 9 1,092
Dark and light gray sandy shale. ... ..ccoviiiiiianirn i 5 1,097
Gray sandy shale. ............. 52 1,149
Olive brown highly plastic shale. . 33 1,182
Very fine grained shaly sandstone. . 21 1,203
Very fine grained sandstone increasingly S Y T ) 3&; } ,%EL
GraY SHAE. . o v o v oee e annennaanan e a s s e 33 1.244
Gray shaly SANASONe. . . .. .vsceerrurranarserveanraeaencaserercreres ,
Olive brown highly plastic shale. . ..o vviiear ettt ianeensnrene 24 1,298
Gray shaly sandStODE. . & ..oy ver o rareinraeesrassenesatratuirarasretecs 60 1,358
Dark olive brown highly plastic shale. . ... ...oiiiiiiiiviiriinaenenen 14 1,372
Dark and light gray sandy shale..........covienneen 14 1,386
Olive brown highly plasticshale. ... ... ..o 10 1,396
Gray shaly sandstone. . . ....cvev et ntreiirnre e, 24 1,420
Olive brown highly plasticshale. ..o i 7 1,427
Gray shaly sandstone. . .. .vvet vt tuiiniaasrranae o annotaneencns 52 1,479
Tron gray plasticshale. ... ... oot 11 1,490
Gray plastic shale.. .. ..o 22 1,512
Graysandy shale. .. ...oviivneiu i 39 1,551
Gray plasticshale.. . .......... vt G Y 9 1 ,569
Graysandy shale. ... .....ooireiiiiiiiiiiiaes et e iiencnenaasnnanenas 23 1,583
Dark gray plasticshale................c.. S 24 1,607
Gray and dark gray shaly sandstone. .....c.oovoeniiiiiiiiiieiiinaieeene, 16 1,623
Gray shaly SandStONe. . . .. ..vvueraecresessianseracntiestnrienatuecnenes 9 1,632
Dark gray shale. .... F O R 42 1,674
Gray shaly sandSEONE. . ..o v viviar e cverireranores it 9 1.683
Dark gray shale........ R 17 1,700
Gray shaly sandstone. . .. .....o.i et it iiriaerioiettiiionrae e 105 1,805
Dark gray plasticshale.. ... ... oo 17 1,822
Gray sandy shale. ... ..o it 8 1 ,839
Gray plasticshale. .. ........ooiviiiiieaess 13 1,843
Dark gray and dark red shale. ............ovvmenoinias 1% 1,855
S Gﬁay sl}l“ale. T R TR 5 1,860
unbury Formation: .
Dark gray toblack shale... ... ... i 37 1,897
Black pyritic shale with white sandstone..........oooiviiiiiirenn e 9 1,906
Dark gray sandy shale; pyrite, white sandstone™. ........oooiien e 30 1,936
Berea Formation: . .
Very fine grained white sandstone (several samples stained red from rusted drill
J Tt ) F S R R R EEREEERERRE 34 1,970
Dark gray gummy shale. . .. ..o v 10 1,980
White sandstone, very fine grained 2 1,982
Dark gray gummy shale. ... ...l 4 1,986
Very fine grained white sandstone.............c.ovoun - 7 1,993
Fine grained white sandstone with a few large sand grains and a few grains of]
black shale. Stained red, probably from rusted drill fragments............ 15 2,008
Fine grained white sandstone. ... ... ... o ieiioiiiiieiiiueiiiiiiienes 12 2,020
Fine grained white sandstone with some light gray shale............viiienens 13 2,033
Mississippian:
Bedford Formation:
Light gray sandy shale (sand from above) ... .......ooiiiiniiiiinenn 10 2,043
Light gray shale. . ... c.ooveiiii i, 23 2,066
Light gray plasticshale.. ... i 12 2,078
Light gray sandy shale. ... ... oo 19 2,097
Light gray plasticshale.........cooviiieiiiiiiiiiiiiiiiiiriiianees . 25 2,122
Gray shale, laminated. ... ..ovveierernirasoaieiritenieiitaniesenenins . 46 2,168
Devonian:
Antrim Formation:
Black laminated shale with pyrite.. ... ...t iiiitiiiinaonnnnss 164 2,322
Black shale with pyrite and fossil spore cases.................. RO 30 2,352
Black shale and pyrite with streaks of bluish gray shale with pyrite. ........... 13 2,365
Black shale With PYTite. . . ... ..ueuiuiiiriiiiaraiiiieiiaiiaianaraenianns 26 2,391
Black shale and pyrite with thin layers of limestone..............coieiivvennn 18 2,409
Traverse Formation:
Brown crystalline limestone with pyrite, chert and fossils. .................... 22 2,431
Plastic gray shale. ... .. c..viuiiiereriraercensertttsseannosssrcnosasaroas 12 2,443
Dark gray laminated shale .. 28 2,471
Brown and gray limestone, partly crystalline, some shale, some chert 22 2,493
Dark gray laminated shale 12 2,505
Gray and brown limestone with chert and pyrite. 25 2,530
Dark gray laminated shale...........coeeeeieeensnn 24 2,554
Dark gray laminated and plasticshale............ ... ... 4 2,558
Dark gray laminated shale............ccviirinriiiiiieeneneens 8 2,566
Gray and brown limestone; some chert. ... 31 2,597
Gray laminated shale............ .. .0 it e 33 2,630

*Transition zone from Sunbury to Berea.
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TUSCOLA OIL COMPANY No. 1—Continged
MT. CLEMENS (MACOMB CO.)

ST. CLAIR OIL AND GAS CO, OTTO COULON NO. 1

Thickness Depth

. feet feet Location: Inthe N. W. 4 of S. W. 14 of Sec. 4, T. 2 N., R. 13 E., on the Otto Coulon farm 500 ft. from
\ north line and 1,000 ft. from1 west Ifine §)200 ft. s?uthl of lane and 150 ft. east of line fence between two barns.)
Gray and . N Elevation: Approximately 600 ft. above sea level.
Gra;’ shal)lr)li?;v; gﬁ'gtaume limestone; some chert... .. ... .. 15 2 Drilling commenced on Dec. 29, 1927, by Becker and McRae, contractors, of Halfway, Mich. Record
ark gray laminated shale. | T e 11 2 ’2?2 compiled by R. B. Newcombe from log and samples.
grayandbrow.nlimestone..........‘....:...... .... 7 2,663
ark gray laminated shale. ... .. 1 " . 57 2720 .
Dark gray plastic shale; some lamination . . 132 2852 Thickness | Depth
Dgiﬁ g; :Y %amlﬂateg s;]nale ................ 59 2861 . feet feet
Y laminated shale; som i o 1 2.
Bark gray laminated shale. . . , . eplastlcshale 6 2 ,3%12;
:ﬁ: gray plastio shale; some lamination. .. 1/ 111" n 2,989 ‘ ;
pla gray laminated shiale. .. ... ..., ... . 0 0TTTTTOT e 16 3,005 Pleistocene:
(g,l ee I;Ogmauof: ............................. 23 3.028 Drift (NOrecord) ... o.uiuiu i tiieir e einseneeeanoorsassansnenananns 22 gg
rayish brown limestone with shale cavi £ ’ Watersand. ....... ettt e et e e
Mostly shale caving from the ving from the Traverse abeve. ... .. .. 4 Hard pan. .. oot e e e e 108 138
COragbl brovi it o af? 2 omo ravish brown e PR K Devonian
imestone with shale caving f; AT EET R 3,176 vonian: .
3,168 t0 3,176... ... ... & Irom Traverse above; water from Antrim Formation:
Grayish brown limestone. U Tt .. 18 3,194 Black shale (drills in large chips and contaminated with surface material)....... 17 155
Light gray limestone with : 20 3,214 Gray and black Shale. ... ...\ ieeuis et ensnnnsetnnnsssnmanennnann 10 165
thedrill. ..., 7 DO ek ' Black shale and nodular chert 1 180
N L AR R 128 ; Black shale with pyrite........
Detroit River formation:** 3,342 ! Light brown shale. . . ... ... .. i it i it i 20 235
ark brown limestone; petroleum odor Black bituminous shale (micaceous in part and showing abundant pyrite)....... 55 290
]B3rown {}mestone; anhydrite, ... ... CTTrttrrrresescanan 5 3,347 Darligra)i t(() blue gr?,y 1:iyriti)ferous shale...... ... i i lg g%g
TOwWn limestone; petroleu 2 3 :34 Black shale (pyrite abundant)........ ... . i i i i i e e
Gray dolgmiti limestone, anfisdiis’ " - S| gl e folomte lmestone 5 515
one; an| ite. s uff do R R R RN FEEEE
L‘o l:{ecord. PR RITT IR y “te 22 3 ,4;2 Blue gray to buff pyritiferous dolomitic limestone and shale (gas at 330 feet).. %g gig
ight gray dolomite.......... . ..’ 6 3,438 White to light buff limestone. .. .......ivieiiiinn ittt iiennnnonnannn
o 16 3,454 gh}{? l,fray to buff limestone. .'.;»g ggg
uff imestone. ............. ...,
*Tests for SUm it . Gray to buff fossiliferous limeston 20 400
347, 3,355, 438555855 865, 5,50, 5301, Sare following. points: 3,160, 3,198, 3,210, 3,258, 3,290 4 Pl o hal 95 195
**The division between the f’ul;dee’ al’]d » Dy i [ ' oft gray calcareous shale. ...........c....ooooiai, Creeerecacasooncranenns
: the Detroit Ri PO i Hard gray fossiliferous shaly limestone. . ........c.iveiiiinrrrnrrernrnneenns 5 500
reveal its presence well toward the top of the Dundee, bu{‘}]velg Fozmauon Js not clear. Tests for gypsum i Soft gray calcareous shale. ... ... it i i i 55 555
rown limestones are reached. These have bee s, 2 akes of anhydrite are not conspicuous until the ; Dundee Formation:
basis of the presence of well crystallized anhyd, ';,1 pl‘8¥lslonally Plaged in the Detroit River formation on the Gray to buff fossiliferous limestone 5 560
River Formation. verite:The material from 5,438 t0 3,454 is quite clearly Detrott , Bufl limestone (vari-shaded and fossiliterous). .. 111111111111 60 620
! Light buff limestone (oil at 625) .. ... 0. .uti v iiiin it iiiiineennnnnns 10 630
' Bugﬂ" limestone. .. ....ooviiiiuiiiiiiieieiiiain Cerienerean Cerreeaearen 20 650
! Fine grained buff limestone (mineral water at 650).............. e irrereaeenn 5 655
| Granular buff limestone 10 665
Fine grained light buff limestone.. 5 670
f BUff HIMeStONG, ..« e vvvsnsensrsosonssoninenns 25 695
( Upper Monroe (Detroit):
Buff porous dolomitic limestone................ e itie e e PN 15 710
Brown oily dolomite. . . ...i ittt it e i e e e e 10 728
Buff dolomite with some black shale. .............. .. ..ciiiiiiniiinnn... 15 735
Light buff dolomite. . ...........oviiiiiiiiiiiiinnnn.. 5 740
Porous buff oily dolomite (iron stained). . 30 770
White to light buff dolomite........... . 5 775
Buff to gray dolomite with white and blue gray anhydrite 15 790
Buff dolomite and selenite. . ....... ... ... . i iiiiienniiaaan., e 15 805
Buff porous granular dolomite (oil show at 823 ft.)....................... venn 20 825
Buff fine grained dolomite.. . ... .o ittt e e 5 830
Buff dolomite (with pyrite and iron stained) (salt water at 1,835 ft.}. .......... 5 835
Fine grained buff dolomite (iron stained)...... e eeoa ittt e e 45 830
Buff to grayish buff fine grained dolomite.........ocoueeeunnnnn.n.. P 25 905
Blue gray dolomite and anhydrite.................. e eeereeeiieaeas 10 915
Buff dolomite. . ... ... i it it i e e 15 930
Brownish dolomite (granular and porous).............vvveunnnnnnnnnnn. e 45 975
Cherty brown dolomite (granular and porous)..........ooeoueerenurerernnnn.. 35 1,010
Brown sandy dolomite.. ...............0.0iieniiinnn.. e i 15 1,025
Sylvania Formation:
White to yellowish iron stained sandstone with frosted well rounded grains.... .. 25 1,050
White sandstone (finer grained)...........uo.iiiinneseree s aenre e nnnnns 10 1,060
White sandstone (iron stained and showing dolomitic cemented streaks). . . .. ... 15 1,075
‘White sandstone (iron stained) (oil showing at 1,087 ££.)....o.ouveer e n. .. 30 1,105
Casing Record: 10 in—155 ft.
814 in—622 ft.
6 5-8 in—1032 ft.
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TRENTON (WAYNE COUNTY).
WELL DRILLED IN 1927, BY W. E. ELLIS.

Location: TIn the N. E. }{ of the N. E. 34 of Section 35, T. 4 S., R. 10 E., Brownstown Twp., on the Miller
Road, 2 miles southwest ‘of Trenton, about 700 feet south of road.

Elevation: About 585 feet above sea level.

Record compiled by W. Osgood and R. B. Newcombe from samples furnished by J. F. Miller and driller’s
og. Spudded in April 11, 1927. Driller’s name, Frank C. Cheers.

Thickness Depth
feet feet

Pleistocene:
Surface deposits. ... 20
Devonian:
Detroit River Formation:
Light buff dolomite............... ... . . 90
Gray dolomite............... .. " 105
Light buff dolomite, ...... ... ... 116
Dark brown bituminous dolomite. 136
Light bufl dolomite. ... 00 [Tl 180
Sylvania Formation:
Gray sandstone cemented by dolomite................. 190
White sandstone (hole full of water at 215 feet) 260
Gray sandstone (dolomite COMEDE). ... 280
White sandstone. ... UL 290
Silurian;
Bass Island and Salina Formations (Undivided):
Sray cherty dolomite............0...0 00 300
Sandy dolomite............. 00 [ Il Il e 310
Gray to buff cherty dolomite (mmuch . 450
Gray to buff dolomite.............. 0 .00 00 . 540
Gray dolomite............ .. 00000 Il . .. 550
Buff dolomite. . . ......... .00 00/l 1l 560
Gray dolomite with some gypsum.................. 580
Light buff dolomite. ......... . [/ 605
Gray dolomite....... ... ... .. 7t . 620
Dark gray to black dolomite with some anhydrite. 730
Brown dolomite. . ........... ..., 750
Dark gray dolomite 780
Buff dolomite................ .. 790
Gray dolomite........ .. ... 820
Buff dolomite. . ....... . 840
Gray and brown dolomit 870
Gray dolomite........ .. ... ... """ 1,000
Brown dolomite and anhydrite . 1,080
Gray dolomite.......... ...... .0 1,11¢
Light gray dolomite and anhydrite 1,140
Light buff dolomite (water enough 1,250
Brown dolomite. . .. ... . 1,280
Gray and brown dolomite 1,370
Gray dolomite (six bailers 1,390
Guelph Formation:
White or bluish white dolomite. ................. . ... 1,400
Milky white crystalline dolomite. ... ... .. ... . 1,410
Light brown dolomite, iron stained 1,430
Pink dolomite, iron stained . 1,460
Light blue dolomiite. . ....... - . 1,490
Blue to gray dolomite........ .. ... /7" 1,500
Lockport Formation:
Light buff dolomite (lithographic)........ . 1,510
Gray dolomite and greenish gray shale 1,520
Cataract Formation:
(Cabot Head Member) :
Lurple and green shale and dolomite. .......................... ... _ 1,540
Soft greenish gray shale.......... .. 0 0 [ I 1,580
Gray dolomite and purple shales @ron stained) . ....... ... ... . 01 1 1,590
(Manitoulin Member) :
Gray to buff dolomite (iron stained).................... 1,600
Gray to greenish gray shaly dolomite........... ... 1,610
Light gray to buff hard crystalline dolomite........... . . .. . 1l 1,630
Ordovician:
Cincinnatian Series:
Greenish gray to purple shale......................... ... . 1,640
Greenish gray shale.......... ... . [/l e 1,650
Light red shale. ... ..., ... . /[ /70 1,660
Greenish gray to purple shale. . . ... .. .. . 1,690
Softredshale......... .. ... . 1,750
Greenish gray to purple hard shale. . . 1,760
Lightredshale..... ... . .. .. . ... /""" 1,770
Purple and green shale (purple predominating) . .......... . . 1T 1,780
Purple and green shale (green predominating) .. ........ . .. .l 1,790
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OIL AND GAS DEVELOPMENT 215
WELL DRILLED IN 1927, BY W. E. ELLIS—Conlinued
Thickness Depth
feet feet
Soft light gray F Y LY R R 10 1,800
Gray sghaly AOIOMIELE . « « ottt 10 1,810
Light to dark gray shale and shaly dolomite.. ... ..vovvererrvirearneneees 30 1,840
Purple shale with SOIE GIEENL. ... u.itieurnuasi et 20 1,860
Greenish gray shale with some P Ty o) TP R 20 1,880
Light greenish gray shale. . ..o oo 10 1,890
Hard gray shale. . oo ovo o 250 2,140
Hard gray shale . 60 2,200
Brownijsh gray Shale (ULICaP) ...\ v v earersvzaaneonssananncesitenaaanecns 40 2,240
Brownish gray shale and dolomite (some PYEEE) ¢ e eeran e i 10 2,250
Trenton Formation (Black River):
Buff dolomitic limestone ard blue-gray [ 01 T 30 2,280
(Steel line measurement shows top of Trenton at 2,260 feet)
Brown limestone (some blue P Y T .. 20 2,300
Light gray Imestone. .. .....ooeeeneniionseonins:- e .. 10 2,310
Buff and light gray limestone with some blue shale (fossils) . ........ e 36 2,346
Show of oil and gas at 2,344. Oil at 2,342 to 2,352, After standing over night
made about two quarts of oil.
Buffdolomite. . . ..o iieniaenes 8 2,354
White to buff cherty limestone. . 16 2,370
Light gray Hmestone......... 20 2,390
Dark gray to buff limestone. 30 2,420
Light gray limestone. ........... 10 2,430
Buff to dark gray limestone (fossils). 20 2,450
Buff fossiliferous limestone and dark 20 2,470
BT LIMESEOIE . « . o < v v vvcsseivv v rsaetonneanroentssnstonsescunntarcess 50 2,520
Dark gray shale (some buff T - T R TR R ERRERE 20 2,540
Buff limestone (fossils) . . ..........c0n. B R R 40 2,580
Dark gray limestone (some SHAlE) o vt v e i e 60 2,640
Light buff, fine grained, nearly lithographic limestone. .. .......covvvevannns 180 2,820

Casing Record: 10 in.——147 feet.
814 in.—610 feet.
6 5-8 in (20 pound)—1,798 feet.

CENTRAL MICHIGAN
The central part of the Southern Peninsula comprises both a geo-
graphical and geological province. It is largely ur/erlain beneath the
drift cover with strata of Pennsylvanian and Mississippian age. With
few exceptions, wells drilled in the area first encounter either the Coal
Measures, the Michigan formation, or the Upper Marshall (Napoleon)
Sandstone. Accordingly the records of wells drilled throughout this
part of the State exhibit similar depths and the formations encountered
show a comparative sequence.
The structural conditions existing in this area were vaguely suggested
in early drilling and water well records aided to define a pronounced
anticline of major size. Although the exact crest of this fold is by no
means definite, it has been traced in a northwest direction for more than
80 miles. The width will probably vary from 4 to 10 miles, but these
dimensions are by no means accurate. Fig. 12 shows the structure as
contoured from present data on the top of the Berea sandstone. The
trend is from a little north of Ann Arbor through Howell and Owosso
and the fold might well be termed the Howell-Owosso Anticline. Various
other suggestions of structure have been brought out in Central Michigan.
Drilling was prompted from rather indefinite indications in Eaton and
Genesee Counties, but the points of control were so few and scattered
that the wells were not very favorably located. The numerous wells
of the Dow Chemical Company in Midland and Isabella Counties afforded
data for determining the presence of a fold in that vicinity. These favor-
able structures trending into the center of the Michigan Basin point to
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greater possibilities for that section of the State, and shallow prospect-
Ing together with deep drilling should hear out this contention.

The principal operators in Central Michigan have been the Sun 0il
Company, the Pure Oil Company, and the partnership of Norris &
Smith. The efforts of the Sun Oil Company and Norris & Smith have
been largely confined to the area of the Howell-Owosso anticline. The
Pure Oil Company has been a minor contender for this territory and

WELLS PENETRATING THE BEREA FORMATION IN EAST CENTRAL MICHIGAN

Barry County 8. Jason~—Shumway.
1. Assyria Well. g II}Ioovelf 1eut al.—Ri)ss Robb No. 1.
. owe unicipal Well.
Bay County 6. Burkhart Well—Cohoctah Twp.
1. North American Chem. Co. Well. .
2. North Bay City Well. Midland County

Eaton County

1. Saginaw Prospecting Co.—Hlavacek.
1. Charlotte Well, ’

2. Pure-Root No. 1

% I}ge};ta \i’v{'elliHi‘%oﬁk Farm. Oakland County
N aton Rapids Well. i i
4. Charlotte—Huber Well. 12 %(.mlaachi‘lst" V(\}f%?l & OfL Well

Genesee County

1. TUniversal-Bruner. Saginaw County

2. Universal Bacon. 1. Snavely-Holehan.
3. Bradley-McGinnis. 2. Miller-Bailey,
. 3. McLaughlin-Craven.
Gratiot County 4. Voorhees & Sovereign—Loackridge.
1. Alma Sanatorium. 5. Gardner-Schwannecke,
2. Sun-Robinault No. 1. 6. Dillard-Atkins.
3. Sun-Anderson. 7. Bacon-Cedar.
4. Horrie 0il Co. No. 1, g goghamCourtney.
Jackson County 10, BiisKope "™
1. Worthington & Cooley Mfg. Co. 11. Michigan Petroleum Co.-Rogner,
" Kalamazoo County Shiawassee County

1. Bostwick No. 1. 1. Sun—McGinnis No. 1.
Sun—Gallagher & Scullen.

Voorhees & Sovereign—Wade No. 1.
Fordney-Mathews,

TgeabChapman Bros.

Lenawee County Welch-Voorhees-Curtis.

1. Madison Oil and Gas Co. No. 1 (1905) Tuscola County

Lapeer County
%. Gaines—Burnside,

Somsete

2, Adrian Gas Company. 1. Tuscola 0il Company-—Taylor.
Livingston County Washtenaw County ’

1. Norris & Smith—Jno. Finlan No. 1. 1. U. of M. Campus Well,

2. Norris & Smith—L. E. Raymer. 2. Manchester Well,

has concentrated on the Midland-Isabella. County area. These concerns
have all drilled test wells and are actively developing the districts in
which they are interested.

The firm of Norris and Smith is made up of J. T. Norris, Pittsburg, Pa.,
and C. A. Smith, Jr., of Chester, West Va., and their Michigan office is
located at Owosso. The Pure Oil Co. maintains a Saginaw office with
Wm. F. Wiechers in charge and W. A, Thomas, Geologist. The Sun Oil
Company keeps their field office at Saginaw. George Myers is Supt.,
Sam. Burman, Field Supt., and Ralph Melhorn is resident Geologist at
Owosso.

Several other concerns hold acreage blocks of considerable size and
have drilled deep tests on their properties. Among these are the Sagi-
naw Prospecting Company, the Universal Oil Company of Flint and
Detroit, and the Wittmer Oil and Gas Company of Pittsburg. Various
single individuals, drilling contractors, and local syndicates have also
been interested in the oil development of Central Michigan and have
contributed to its progress.
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LEATON COUNTY.

The scattered deep holes that had been drilled in Eaton and Barry
Counties gave a semblance of a structural high running up through
Eaton County. The Wittmer Oil and Gas Properties Company recog-
nized the possibilities of this territory and leased a block of land on
which they decided to make a test. R. R. Brant contracted for drilling
the well, which was located on the Huber Bros. property in the NEij
of the SIELj of Section 28, 1200 feet east of the west line and 600 feet
south of the north line. Drilling operations were commenced in the
summer of 1927 and the well was plugged and abandoned on March 12,
1928. The Marshall occurred at 490 feet, the Berea at 1704 feet, the
Traverse at 1955 feet, and the Dundee at 2075 feet. The hole was con-
tinued to a total depth of 2644 feet in the Monroe formation. A rainbow
of oil was present in the top part of the Dundee limestone and water
filled the hole for 800 feet at a depth of about 2130 feet. Water was
encountered in the top of the Detroit River formation at 2325 feet, and
also at various intervals deeper in the Monroe Series. A very oily dolo-
mite occurred at 2632 feet and gas came up through the column of water
in the hole. After packing the water off at 18 feet from the bottom and
swabbing dry, the gas showing disappeared. Drilling was suspended
because of the small size of hole.

Samples of the Monroe formation brine were collected for analysis
and the water was found to have several unusual chemical constituents.
Among these were the salts of Potassium and Calcium, and a small
quantity of Iodine and Bromine radicals. A copy of the analysis indi-
cates the proportions of various substances contained in the brine.

Chemical Analysis Parts Per Million
Sodium . ... 33,750
Potassium . ... ... ... 15,300
Lithium . ... .. . 4
Solids, total ....... ... .. . 243,940
Solids, dissolved ............. .. . . . . ... 243,737
Solids, dissolved . .......... ... .. ... ... . ... 203
810, (Silica) .......... i 94
Fe 80
Ca 30,300
Mg e 6,220
Gl 146,750
80, — 14.8
HCO, (Biearbonate) ...................... ... ... .... 22.0
CO, (Carbonate) ............ .. ... ... . . .. ... ... ... None
Todine p. p. b . ... 67
Bromine ... .. ... e 201.5

GENESEE COUNTY.

Drilling in Genesee County was prompted because the general strue-
tural trend, as outlined from tests around Saginaw, seemed to be in
that general direction. The Universal Qil Company of Detroit and Flint
was organized for development and testing in various parts of the county.
Contracts were made with C. P. Brant of Saginaw for three wells which
were to be put down in the vicinity of Mt. Morris. Other Saginaw oper-
ators at once became interested in the territory and numerous interests
took up leases in the immediate vicinity. A group of Catholic Priests
organized the Genesee Development Company, which was capitalized
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with 2,500 shares no par stock. The officers of the company included
Rev. Fr. Valerian 8. Szymanski, Rev. Fr. Stanley J. Sikorski of Saginaw
and Rev. Fr. Joseph A. Lewandowski of Bay City. One well was drilled
for this concern by Wm. Bradley and Son of Sagu{inaw.

Several water wells afforded additional data by having penetrated the
Mars!lall formation. These wells were located in the general area north
of Flint, and they not only gave important information, but they clearly
demonstrated the possibilities of shallow testing for structure in
northern Genesee County. i

The dry holes drilled during 1927 apparently give sufficient structural
control to show that none of the deep tests were in the most favorable
location. It would appear that the two deep wells near Mt. Morris were
situated in the syncline, and that potential territory will exist farther
north and east of this town. Such suggestions are based on only scat-
tered points of information and locations for wildeatting should be
c!lecizledlpzl{'sfgl]y by shallow well data. The risk would then be suffi-
ciently limited to warrant the investme arger i i
deep well duiitine ent of larger sums of capital in

GENESEE TOWNSHIP

_ The Universal Oil Company drilled its first well on the Bruner
in the SW1j of the SE1; of Section 8, 250 feet north of the road aildfg;g
of the cemetery. C. P. Brant commenced to spud in on this well on May
3, 1927, and operations were carried on throughout the summer. The
Marshall was found at 320 feet, the Berea at 1528 feet, the Traverse at
1970 fegt, and the Dundee at 2430 feet. Water flowed over the casing
at 50 feet in the Berea and a large flow of water with some gas was
found in the “Saginaw Sand.” Salt water was tapped at 140 feet in the
Dundee and drilling was continned to 2751 feet in the Monroe formation
The well was finally abandoned as a dry hole. .
Qaster Bros. of Saginaw drilled a water well for the Pere Marquette
Railway. The location was 1 mile north of MeGrew Station near Flint
A log was furnished by Wm. E. Caster in which the top of the Marshall
formation was apparently encountered at 330 feet. The total depth of
the well was 396 feet and a good supply of water was obtained.

FLUSHING TOWNSHIP

A shallow well was drilled by Caster Bros. in Septemb
new Water Works plant at Fushing, Michigan. pThe 1%1;37&1?33’ vfs?:;:sﬂgl(le
about the center of Section 26, approximately 1 mile east and 1 mile
north of the FFlint River bridge. The record as compiled from a dﬁillers’
log and a few samples showed the Marshall to occur at 415 feet. The
water obtained was quite salty. .

MONTROSE TOWNSHIP

The Universal Oil Company put down their second deep well on the
8. Bacon farm (Industrial Bank of Flint) which was about 3 miles
southeast of the village of Montrose. The location was in the SE4 of
the SE14 of Section 35, 175 feet west of the south property line. The
Marsl_}all sandstone occurred at 445 feet and the Berea grit was found
at 1650 feet. No important showings of oil or gas were present and the
well was plugged and abandoned at a total depth of 1776 feet.
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MT. MORRIS TOWNSHIP

A well was drilled 214 miles west of Mt. Morris by Wm. Bradley &
Son for the Genesee Development Company of Bay City. The location
on the Mrs. M. McGinnis farm was in the northeast corner of the NW1j
of the NW1/ of Section 10. Drilling was carried to a total depth of
2560 feet with no significant indications of oil or gas. The Berea was
found at 1530 feet, a stray sand was present at 1977 feet, the top of the
Traverse occurred at 2038 feet, and the Dundee was found at 2460 feet.
Water was tapped in the Traverse formation at 2038 feet. The well was

plugged and abandoned on Teb. 25, 1928.

GRATIOT COUNTY.

A great deal of excilement was created in Gratiot County by the
discovery of a large flow of gas in a shallow formation near Ashley. The
sustained pressure and the excellent manner in which the flow kept up
demonstrated the staying qualities of the well. Many believed that this
gas was an indication of deeper production because of the supposed loca-
tion on the general trend of the Howell-Owosso Anticline. Resulting
from this belief drilling operations began in earnest, and five more wells
were put down during the remainder of 1927. Three of these were deep
tests and the other two were shallow offsets to the gas well. The results
were mostly unfavorable until the Horrie Oil Company brought in their
producer during the first part of 1928. Operations were resumed and
three wells were started as offsets to this location. The county promises
to be a center of development again during 1928 and new discoveries
should result. At the present time one well is being earried on down
to the Dundee in the hopes of finding deeper production.

ELBA TOWNSHIP

The Sun Qil Company’s shallow gas well was located in Elba township
in the NE1j of the NW1j of Section 16 and 150 feet south of the road.
The gas was found at 490 feet and the sand was drilled to a total depth
of 507 feet. According to position this sand should be the Parma for-
mation of Pennsylvanian age, but this is not definitely established.
When first gauged the open flow was 1,750,000 cu. ft. per 24 hours and
the closed in rock pressure was 217 pounds. This is reported to be
holding up remarkably well after a year’s time.

V. M. Voorhees and others drilled an offset on the A. M. Darry farm
in the SW14 of the NW1j of Section 15. The location was 300 feet east
of the road and in the center of the farm north and south. No produe-
tion was obtained and the well was abandoned.

On July 1, 1927, C. P. Brant and I". P. Hallick commenced a well
which was located across the track on the east side of the village of
Ashley. The boring was in SW1j of the NIEY4 of Section 7 on’ the Trask
property. The so called Parma was found from 485 to 495 feet without
any production of gas. Drilling was continued for some distance below
this depth with no signs and the well was plugged and abandoned in late
September, 1927.

The Sun Oil Company put down a test about a mile and three-quarters
northwest of the gasser in the NW1j of the SElj of Section 5 on the
Robinault property. Water was encountered in this hole in the Parma
at a depth of 485 feet. The Marshall occurred at 800 feet, the Berea at
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2108 feet and the Traverse at 2493 feet. No significant shows were found
in either the “Berea” or the “Saginaw Sand.” Drilling was continued
and a good showing found at 2397 feet to 2627 feet was shot with 40
quarts of nitroglycerin on Angust 20, 1927. Attempts were made to
operate with a small production resulting, but the casing was ultimately
pulled and abandoned.

An attempt was made by the Sun Oil Company to find an extension
of the shallow gas pocket by drilling a well about 2200 feet to the south-
west of the gasser. This location was on the Peter Anderson farm in
the SW1, of the NE1 of Section 16, and fuel for drilling was supplied
from the gas well. No production was found in the shallow sand and
drilling was continued to total depth of 2578 feet. The Marshall occurred
at 710 feet, the Berea at 2039 feet, and the Traverse at 2453 feet. A
strong flow of brine was tapped in the Marshall at 748 feet, but no
production of oil or gas was found. The well was plugged and aban-
doned.

In the fall of 1927 the Horrie il Company commenced to drill on the
Charles B. Horrie farm in the S, of the NE14 of Section 22. The
organization consisted of Chas. B. Horrie, Thos. Ryan, and Dale D.
Horrvie of Flannigan, 111, who were doing business under the name of
the Horrie Oil Company. The location was 300 feet from the south
property line and 300 feet from the north-south road. The Marshall was
found at 730 feet, the Berea at 2033 feet, and the Traverse at 2436 feet.
Oil and gas were encountered in the “Saginaw Sand” at the top of the
Traverse from 2436 to 2438 feet. Sufficient gas was present to cause
the oil to flow upon slight agitation. On December 23, 1927, there were
75 barrels of oil in the tank and 800 feet of fluid in the hole. The well
was tubed during the latter part of January and the daily average
up to that time by swabbing was 1674 barrels. In April, 1928, the pump-
ing reports showed from 20 to 30 barrels per day.

Three additional wells were commenced during the spring of 1928
with hopes of finding adjacent production to the Horrie well. These
locations were Charles B. Horrie No. 2 located 300 feet north of south
and 300 feet west of east; the Wayco Producing Company, Frank M.
Ireland in the SWij of the NW1/ of Section 23, 300 feet from the North
and 300 feet from the west; and the Sun Oil Company, 8. 8. Menter in
the NE14 of the NE14 of Section 22, 300 feet from the south and 300
feet from the east.

LIVINGSTON COUNTY.

According to present data, the ITowell-Owosso Anticline extends across
Livingston County from the southeast corner to the northwest corner
and water well information seems to indicate that the high point of the
fold exists somewhere in this County. Early shows of oil and gas in
water wells first directed interest to this part of the State. Later the
accurate records kept.by Frank Chapman, a water well driller from
Fowlerville, Michigan, added further evidence. Since the discovery of
the Saginaw Oil Field, four wells have been put down in the county in
the search for oil and gas. A great portion of the territory supposed to
be located on the anticline is under lease by the Sun Oil Company, Nor-
ris & Smith, and the Pure Oil Company. Co-operative shallow testing
for structure in this area is being projected for the coming season.
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CONWAY TOWNSHIP

Norris & Smith made plans to drill three we.lls during 1927 in (f]onvsgly
township. J. L. Hoover of Saginaw was given the contract for he
projects and the first location was made on the L. E. ].?iayme(; Qra}gmf né
the SW1, of the SE14 of Section 16. The well was situate '1?h tee
east of the line fence and 250 feet south of the ge(;ond 40 acres. q ? 70713{
of the Berea grit was found at 636 feet and drilling was ﬁm.sh‘e la 7
feet. A small showing of oil in the Berea was shot with nltlogdycerm
but no production resulted. The well was p}ugged and aband_orie .f

The second test was made by Norris & Smith on the J ohn Fin SPO %rné
in the SW1j4 of the SW1j of Section 9 and the location was ?c ee
from the south line and 2350 feet from the east line. ¥resh wa e;' oc-
curred at 130 feet and brine at 355 feet. A gas sand was tapped at rfc)m
418 to 421 feet with about 30,000 cubic feet estimated flow, but water
which came in below drowned it out. The Berea was encountered a:
673 feet and a show of oil and a small amouunt of gas was struck a
10 feet in the formation. Water was found in the bottom of the Berea
and the well was plugged at a total depth of 696 feet. )

J. L. Hoover and others, including Norris & Smith and some Bow!er-
ville parties, drilled the third well on .the Ross Robb farm. This location
was in the SEV/ of the SEV/ of Section 26, 300 feet from the eastdptrop-
erty line and 300 feet from the south property line. The Berea sandstone
occurred at the shallow depth of 317 feet and salt water was present in
the bottom of the first sand streak. The Traverse formation occurred
at 640 feet and the Dundee limestone at 750 feet. Salt water was found
at 715 feet but the water at 790 feet in the Dundee was of the fresh
variety. A nice showing of oil and small amount of water .eX1sted at
1155 feet and black water with some oil in the bottom came in at 1290
feet. According to the most recent reports drilling operations were still
under way at 1370 feet.

108SCO TOWNSHIP

Norris & Montgomery of Pittsburg, Pa., drilled on the J. M. Bradlfzy
farm, close to thegcenter of Section 21, T. 2 N.—R. 3 E., Tosco t_ownstp.
0. J. Carr of Jewett, Ohio, was contractor for the project in which
drilling commenced on Sept. 23, 1926, and ended on _0ct0ber 15, 1926.
The total depth of the well was 625 feet where operations were stopped
in the Coldwater formation. The Upper Marshall '(Napoleon) sand-
stone was found at 111 feet and was the only identifiable marker en-

countered.

MIDLAND COUNTY.

A great deal of drilling carried on by the Dow Chemical Company gave
some evidence of oil and gas. One well in the western part of Green_dale
township flowed a considerable amount of oil on several occasions.
From their activities in the Saginaw field, the Saglnayv_f.’rospectmg
Company became very much interested in this general vicinity. Later
the Pure Oil Company obtained data from the Dow Chemical Oomp.any
wells which enabled them to carry on a structural study of the region.
Being favorably impressed, they leased a large block of acreage west of
Midland and put down a deep test well during the fall of 1927 and the
winter of 1927-28. Results have been to focus attention on this locality
and it will no doubt be the scene of much future testing and development.
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The Saginaw Prospecting Company drilled in the NEL, of the SWij
of Section 29, T. 14 N., R. 2. E., Midland township on the Chas. Hlavacek
property. The well was commenced on OQctober 18, 1926, by Regan &
Goll, Drilling Contractors, of Saginaw, and Lancaster, Ohio, and the
rig had to be moved 185 feet because of collapsing drive pipe. The Up-
per Marshall (Napoleon) formation was found at 1175 feet and it carried
water. The Berea occurred at 2442 feet and consisted of 131 feet of
soft gray standstone which was broken and dry. The top of the Traverse
was found at 2960 feet and the “Saginaw Sand” was hard, brown, and
dry. Water was encountered at 132 and 152 feet in the Dundee forma-
tion, the top of which occurred at 3587 feet, and the well was continued
to a total depth of 3739 feet. Drilling operations were suspended on
January 30, 1927, after which plugging and abandonment followed.

The Pure Oil Company commenced their test in Greendale township
early in September, 1927. The well was located on the Laura, Root
property in the NE14 of the 811/ of Section 18, 300 feet from the north
line and 300 feet from the east line. H. W. Arbaugh contracted for the
drilling which was carried on with a Star portable drilling machine.

At 1127 to 1148 feet black oil was encountered which raised in the hole
between 400 and 500 fect. The gravity of this crude was about 26 de-
grees Be. After trying to pump this oil for several days with little
success, the tubing and rods were removed and drilling was resumed. A
hole full of water was obtained at 1154 feet and the Marshall brine hori-
zon was tapped at 1172 feet. At 1390 feet there was 800 feet of water in
the hole and a show of oil appeared. The Berea sandstone which oc-
curred at 2401.5 feet, was very shaly and broken and contained no oil
and gas. The top of the Traverse was found at 2902 feet and significant
amounts of oil occurred in this formation from 2902 to 2926, 2981 to
2984, 3009 to 3020, and 3082 to 3090. Gas was present at 3081 feet and
water which soon became exhausted came in from 3068 feet to 3079 feet.
The top of the Dundee was reached at 350014 feet according to steel line
measurement, and oil and gas was found at 3433 feet. After drilling to
3534 feet the oil was turned into the tank and the flow was about 30
barrels during the first 24 hours. The amount of gas was estimated from
40,000 to 70,000 cubic feet. Additional tanks were moved in, a standard
rig was erected over the hole, and reports for the first three months of
production showed an average of about 28 barrels daily. The oil was
of 42 Degrees Be. gravity and exceptionally high grade. A pipe line has
now been completed to the nearest railroad point and plans are being
made to drill the well in deeper.

SHIAWASSEE COUNTY.

The Sun Oil Company and Norris and Smith decided to put down a
number of “wildcat” holes in Shiawassee County in an effort to test
out more exactly the nature of the high of the Howell-Owosso Anticline.
Two wells were initially planned in Owosso and Fairfield townships, and
future prospecting was to follow from these findings. Although these tests
were drilled in the name of the Sun Oil Company, the expenses of opera-
tion were shared by Norris and Smith who held contiguous acreage.
Other drilling resulted from this start and before the year of 1927 was
over, seven wells had been completed in Shiawassee County.

OIL AND GAS DEVELOPMENT 223

ANTRIM TOWNSHIP

» n Oil Company drilled in the southern part of Shiawassee
C(;ffhﬁtysgleal* the tow& of Morrice. The well was located on the Gallagher
& Scullen farm in the SE14 of the SW1j, Section 18, 460 feet south of
the north property line, 125 feet west of the east propeﬁy line, anq 200
feet north of the south line of the section. The U‘pper Marshall (l\apg-
leon) was absent and the Berea was found at 1033 feet. A S}lOW oflolé
was present from 1105 to 1110 feet and oil and gas from 1152 to 1 6
feet. Sufficient oil to operate was not available and the well wasvdulle‘d
to the Traverse which was found at 1435 feet. This formation was also
dry and the well was plugged and abandoned at a total depth of 1462 feet.

FAIRFIELD TOWNSHIP

J. W. Fordney of Saginaw drilled in the N1/ of the SEY} of Sect}on
36 on the 40 acre farm belonging to Roy Mathews. The contractlng
parties for drilling were Crowley and Carr and the well was commenced
in the summer of 1927. The location was about a n_rule and a half north-
west of the Sun Oil Company McGinnis well, 285 feet west of the road,
and 420 feet south of the north property line. The top ‘of the Mars‘hall
was found at 650 feet, the Berea at 1908 feet, and the 'lraV(,e’rse at 2314
feet. There was 5 feet of Berea and 3 feet of “Saginaw Sand.” The well
was drilled to 2380 feet where the hold filled within 100 feet of the top
with a a heavy brine. This resulted in its plugging and abandonment.

A well was commenced about November 1st, 1927, by James A. Welch
of Flint and V. M. Voorhees of Saginaw on the Daniel D. Curtis farm,
SE1, of SElj, Section 27, near the village of Carland. The locat}on
was 150 feet from the north farm line, 150 feet from the east farm line,
and across the road from a cemetery. The Marshall occurred at 697,
the Berea at 1971, and the Traverse at 2384 feet. About 47 feet of
broken “Berea Sand” and 8 feet of “Saginaw Sand” were present. No
production was found and a hole full of water caused abandonment of
the project at 2450 feet.

OWOSSO TOWNSHIP

The first well put down by the Sun Oil Company in Shiawassee County
was located on ‘?he H. C. McGinnis estate in the SWij of the SWi, of
Section 5, T. 7 N., R. 2 E., Owosso township. Drilling was commenced
early in the spring of 1927 and was carried on through the first part of
the summer. The Marshall occured at 525 feet, the Berea at 1798 feet,
and the top of Traverse at 2201 feet. The. Berea was oqu represented
by 3 feet of actual sandstone and the top limestone (Sagmaw Sand) of
the Traverse formation was also only 3 feet thick. 0Oil was found in the
top of the Traverse and 35 barrels of crude was bailed from the well
during the first 24 hours. I'or some time the ngl bailed 10 barrels
daily, and after being put on the pump the production was about 9 bar-
rels daily. Output increased during the second week to between 1.5 and 18
barrels daily, but this fell off rapidly. The decrease of flow into the
well prompted drilling deeper and water was encountered at 2298 feet.
Hopes were given up of making the well a sustained producer and it
was plugged and abandoned. )

V. M. Voorhees, a Saginaw contractor, and W. J. Sovereign of Bay
City drilled on the Pat Wade farm in the SW1; of the SE1} of Section 6,
which was located about 14 mile west of the McGinnis well. The Mar-
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TYPICAL WELL RECORDS
FROM

CENTRAL MICHIGAN

CHARLOTTE (EATON COUNTY)
WITTMER CO.—HUBER NO. 1
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Location: On C. E. Huber farm just south of center of N. E. }{ of 8. E. }{ section 28, T. 2 N., R. 4 W.

Eaton Township.
Elevation: 900 feet.
Drilled for oil in 1927 by Wittmer Oil

& Gas Company, Pittsburgh, Penna. Record from log and samples

furnished by company.
Thicknes Depth
feet feet
Pleistocene:
Soil...... 1 1
Gravel 40 41
Sand and gravel 35 76
Quicksand. ... ... .o i 23 99
99 feet 10 inch drive pipe.
Pennsylvanian:
Saginaw Formation:
SANAELONE. . . v vt vt e eearen et e 46 145
Sand and s1ate. . . . vv.ii it 4 149
SANA FOCK . .« v ottt ire s iienecae s tissasansssossasenasnananassessrssas 12 161
(Hole caving)
Sandy Shale. . . .ottt t et e e 200 361
Parma Formation:
T Tt R 104 465
Mississippian:
Michigan Formation:
Sandy Slate. . ... e e 10 475
BIUe SIATE. oot v vttt e e e e 5 480
SANAY SIALE . . . ottt e 10 490
Upper Marshall Formation:
SANASLONME . - . - v oo v et e et e a e et aena e n e s et aa e 50 540
Lower Marshall Formation:
Blue sandy slate. . 30 570
Black slate...... . 10 580
Sandyslate. ................ 35 615
Sandstone. ..........oovieiinannn 25 640
Blueslate.......coovveiiniiinaennen 10 650
Black slate 20 670
Sandstone. .. .... 25 695
Coldwater Formation:
BIUE SIAEE. . . v v o o et i i et e i 100 795
(Set 719 feet of 8 inch casing)
T L= TR e L LR R 2 797
Dark Shale. ... ... ottt it e e e 643 1,440

Berea (Richmondville?) Formation:

Sand, broken sand and slate, .. .....ooioi i 14 1,454

£ TR R I 6 1,460

[T A R R 23 1,483
(First 6 feet soft)

BIUE SIATE. .« .« v v et 207 1,690

Shell. . . 4 1,694

Blue slat: 10 1,704

Berea Horizon
Bed TOCK . « . v e it et iiiir e aass et e e 12 1,716

Bedford Formation:

Blueslate. .......cooovvienivionrnanernnns 4 1,720
Hard shell. .. 4 1,724
BlUue Slate. ... oo e e 6 1,730
Antrim Formation:
BIacCK SIat8. . oot ottt mee st ts i et sea oot e e i e 15 1,745
TV HIEE SLAEE . & & v v e e e ee e ie e e tn e s eane s et s 15 1,760
Black slate (rainbow of oil in black slate)......... ..o 130 1,890
Black lime (COneretion?) . .. ......oiriietiini i 3 1,893
BIACK SIALE. .o« v v v v ee et e s e e e s e aae e it 62 1,955

Traverse Formation: ,

Dark lime (Saginaw sand at t0D) . . .. veviuiiiiarrnnesir i 35 1,990
Black slate. ... c.iviterriii ittt e e e e 10 2,000
Dark lime. . 55 2,055
Black slate. ... .oii it i it e e 20 2,075

Dundee Formation:

Light lime (rainbow of 0il) .. . ... . coiiiiii i e 40 2,115

[ L I R 43 2,158
(Water filled hole 800 feet second screw in)

Light lime (laky) 8t. . «.ovvnrinneninnneinaiaeeenseeaeraneaninennesfienenin, 2,158
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WITTMER CO.—HUBER No. 1—Continued

Thickness Depth
feet feet
Flaky light gray to buff limestone....................................... ... 80 2,238
Gray limestone (shade darker and some buff streaks)......................... 43 2,286
Buff limestone (darker at t0D) ... .....o.vuunn oe oo T 54 2,340
Light brown fine grained oily limestone (waterinthetop).................... 5 2,345
Monroe Formation:
Light buff sugary limestone.. . . . 10 2,355
Brown oily dolomitic limestone. 6 2,361
Light gray to buff dolomite. . ............ ... ... . . e 14 2,375
Brown oily dolomite. .. .......... ... .00 [ ]l 16 2,385
Buff dolomite. ............
Brown dolomite
Buff dolomite. . ...........
Light brownish buff dolomite. .,
Gray dolomite............. ... ... ... ... T 5 2,425
Buff dolomite and bluish anhydrite......... ... .. .. [/t 74 2,499
Fine grained buff dolomite (water) 6 2,505
Flaky and chalky buff dolomite. ... .. ... ... ... . . . /irerierieets 5 2,510
Buff sandy dolomite (smell of oil in drilling) . .................. ... ... ... . 7 2,517
Fine grained buff dolomite becoming lighter toward the bottom (water) 33 2,550
Dark gray dolomite. ... ... ... . ... i 0iiiieinnn 4 2,554
Bluish gray dolomite and anhydrite. . ............ . 6 2,560
Brownish fine grained dolomite. . ........... e e e 4 2,564
White to light buff dolomite. . ............... . . . 1 /o 22 2,586
Brownish dolomite.............. .. e e e e 20 2,606
Very fine grained light buff limestone e e e 2,610
Light gray to buff dolomite. ................. .. . e 31 2,641

MT. MORRIS WELL (GENESEE COUNTY)
BRUNER NO. 1

Location: Near N. W. corner of S. W. 14 of 8.E. I of section 8,T. 8 N., R. 7 E., Genesee Township, on

and one-half miles S. E. of Mt. Morris, on Bruner farm, 250 feet north of road and near cemetery.

Elevation: About 760 feet above sea level.

Record by R. A. Smith from samples. Drilled by Universal Oil Company in 1927 for oil. C. P. Brant, con-

tractor.
Thickness | Depth
feet feet
Pleistocene:
Yellow sandy clay............ L 8 8
Fine graysand. ...... ... iiiii i 72 80
Blueclay..... ... ... . 32 112
Gravel, water bearing. . ... ... .. ... ... ... ... .. Ll 8 120
Sand. .. ... 22 142
Pennsylvanian:
Saginaw Formation:
Fine gray sandstone. .............coviiinineneneinninnnnnn., 65 207
Coarse white sandstone (Parma?) 13 220
Mississippian:
Michigan Formation:
Greenish gray shale.......... 20 240
Dark gray shale. . . 50 2990
Gray sandstone. . 4 294
Dark gray shale. . ... ... . ... . i 26 320
Upper Marshall or Napoleon Formation:
Graysandstone....................... 85 405
Gray to medium grained sandstone, shaly 93 498
Blueshale. . ......... ... ...........0... 27 525
Very fine grained gray sandstone. ... ..............ooononnonninins RN 20 545
Blueshale. ....................... .. 85 630
Very fine grained gray sandstone, shaly 32 662
Grayshale. .. ... i e 18 680
Red sandy shale. . ... oo 10 690
Light gray shale. ... . ... .. i 105 795
Dark red sandy shale. . .......... . 30 825
Gray shale, reddish in places 625 1,450
Grayshale......................... 20 1,470
Reddishshale. ............................ 10 1,480
Grayshale................................ 23 1,503
Sunbury Formation:
25 1,528

Black shale. . ... ... . i e,

OIL AND GAS DEVELOPMENT
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Thickness| Depth
feet feet

Berea Formation:

BandSbONE . . . oo 22 1,550

Fine yellowish white sandStone. . ... ..., ..... . i0ereeninrieneranenenaraenens 30 1,580

Very fine argillaceous sandstone and dark sandy shale...................... . 75 1,655

Dark yellowish gray sandstone, maddy....... ... ... iiiiriiineiiinnennn. 15 1,670
Bedford Formation:

White or light gray shale. . . .......c.oiriittii it iie e iennenns 90 1,760

Dexfonian :14

ntrim Formation:

Black shale. . ..o i i e e e e 46 1,806

Brownshale................... 109 1,915

Brown shale and limestone (coneretionsd). .. ... ... ... ... ... . ... . ... ... .... 15 1,930

Brownshale. . .. ... . e 40 1,970
Traverse Formation:

Brown bituminous Hmestone. ... ... ... ... .. 3 1,973

Dark buff bituminous and crystalline limestone. .....................c....... 7 1,980

Dark buff limestone........0. .. . . . . e 10 1,990

Blueshale. . ... . . 22 2,012

Buff gray cherty limestone. . ................ .. .. ... ... . . .. . 13 2,025

Granular limestone, Very rusly. ............oooeoneennemi 10 2,035

Brown bituminous limestone, Tusty. . . .......oovuuut et 25 2,060

Shaly bituminous limestone, Tusty. .. .........oouireee e, 2 2,062

Black bituminous limestone, Tusty . ............ooreiiiiannenennn s 18 2,080

Gray limestone, argillaceous. .. ... ........c.ouitinie i, 5 2,085

Hard granular limestone, badly rusted. ............... ... ... .. ccciivuii.. 2 2,087
Bell Formation?:

Blueshale. . . ... at 2,200
b N(g1 SAIDIS . o e e 230 2,430

undee Formation:

Buff to gray Hmestone. ... ... ...ttt e 170 2,600
Monroe Formation:

No samples but probably gray brown and buff limestone and dolomite, argillaceous

bituminous and sandy with anhydrite and sulphur. . ... .....0.0neessnnnn.n. Cirerenes 2,751

NOTE: Water came over casing in the Berea at 50 ft. in the formation.
in Saginaw sand Traverse). Salt water found 140 feet in the Dundee

ASHLEY (GRATIOT COUNTY)
ANDERSON NO. 1

Location:
of south farm line and 2,200 feet southwest of the shallow gas well.
Elevation: 658 feet above sea level.

(Big flow of water and some gas

S. W. 14 of N. E. 4 of Section 16, T. 9 N., R. 1 W., on Peter J. Anderson farm, 700 feet north

Drilled in 1927 by Sun Oil Company, Toledo. Record compiled by R. B. Newcomb> from driller’s log

Thickness Depth
feet feet
Pleistocene:
Drift, soil, sand and gravel............ooiiinenen e 126 126
Pennsylvanian:
Saginaw Formation:
Shale 54 180
White sand, fresh water flow at 200 feet 150 330
Black slate........... 40 370
Parma Formation:
Sand. ..o 54 424
Mississippian:
Michigan Formation:
Blue slate........ 76 500
Broken formation 30 530
Blueslate..................... ... . ... . il 180 710
Napoleon (Upper Marhsall) Formation:
Sandstone (salt brine flow at 748 feet) ...............couvrnrrunsonnnnn. cens 116 826
Lower Marshall Formation:
Redrock. . ... oo 209 1,035
Blueslate............... ... ... . . . ol b 55 1,090
Blueslate (7). .............. .. ... . .l il 85 1,175
B R S e, 8 1,183
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ANDERSON No. 1—Continued SOUTH MT. PLEASANT (ISABELLA COUNTY)
W. F. BRAUN WELL

. Location: W. 14 of the N. W. I of Section 27, T. 14 N., R. 4 W., Union Township, on Riley farm.
Th}‘gg‘%s Iz‘gg:h Elevation: About 800 feet above sea level. B N
Driller’s record of 3,082 feet. Record supplemented by samples below this point.
Thickness Depth
1% % ’igg feet feet
580 2000
gulled rock . 7 2,007 Pleistoc%ne:
unbury Formation: Sandy loam................... e e e 2 2
B Blach shale. . ... e e 3214 2,039%% { 8ilicksaud and WaLer. ... ..o ég ;g
erea Formation: ! ay............ e
b SARASIOME. « . v ottt ittt e e e it 1214 2,052 i %;lmd and Water. . g 23
evonlan: ; Y v s e e e et e e ey
Bedford Formation: : Sanyiy clay 15 75
Brokenslate. . ....... ... e e 48 2,100 } Quicksand vein, good water 1 76
Antrim Formation: Sandy clay 13 89
Brown shale, ... ... e e e e 100 2,200 Quicksand 1 90
Black shale. . .. ... i e s 253 2,453 Sandy clay 10 100
Traverse Formation (“‘Saginaw Sand”): Quicksand. ... 10 110
Limestone, dry. . ... ...ttt e e e e 11 2,464 Gravel. .. ... i 15 125
Blueslate. ... ... ... i e e 32 2 ,436 Gravel and quicksand. ............... ... .. i 47 172
c _Hard hxsestone ....................................... e 82 2,578 Bluefire clay....... ... .o i 45 217
asing record: ravel . ....... ... ... ... LT T P 5 222
10 inch drive pipe........ 126 feet Blue “fire clay™ . . . ...t 60 282
814 inch casing. . .451 feet Red “sand rock™ (boulder?)...........ovuuiuunesinnnnsas 10 292
6 5-8 inch casing......... 1,090 feet . “Fireclay’blue....................c..... 10 302
Red sand rock (boulder?) .. 27 329
“Fire clay” pinkish color 41 370
Quicksand and water.................. . .. 10 380
“Red fire clay”............... . . 10 390
Gravelly sand. .. ..ottt e e 10 400
LAKE ODESSA (IONIA COUNTY) .
Pennsylvanian:
ARTIC DAIRY PRODUCTS COMPANY WELL Saginaw Formation:
LAmestone. . ... ..\ . e 5 405
Location: At the Artic Dairy Products Company plant, village of Lake Odessa, T. 5 N., R. 7 W, Red sand rock, hard. . . ... .. ... i 40 445
Elevation: Freshsoft water.............. ... ... ... .. .. ... 5 450
Record compiled by R. B. Newcombe from log and set of samples furnished by Wm. E. Caster, contractor Sand rock,red. . ......... ... . ..ol Lol 3 453
of Saginaw. Drilled in 1927. Black slate (shale) . .................. ... ... ol 10 463
Gray sand rock. ... ...t 10 473
glack ﬁred clayk .......................................................... 4 477
. TAY SANG TOCK . o ¢ 1 ottt ittt s ve it et et st anaseaesnennnsseneeenannenennns 31 508
Thi‘(él;?ess I}:g{h Blackshale. ....... ... ... .. .. 25 533
Gray shaly mestone. . ... ......c...ovuvuvnenennennnin 10 543
Black shale. . ... ... .. ... . i 124 667
l};uﬁe vallite sand, fresh water. . ... iiiiinnnnnn 55 722
istocene: b Redshale. ..o . 30 752
Pleistocene: Wehiti sog
Y . . pstone . 24 776
Missisls?(;)‘;ila(ilr'l“ material. .. ... e 245 245 Gray limestone. . ... 1 : % S0
Michigan Formation: P Whlt% shales . . et 9 811
Softlight gray shale. . . ... it it iy 20 265 arma ormation: .
Gray shale, . . ..o i it e e e e e 17 282 Pure gray salt sand, much brine. .. .........ooenevtennn e, 124 935
Hard dark gray shale. . . ... ... oottt .. 18 300 Mississippian:
ppian:
Gy e ' 1. B i, o
"""""""" ) : imestone, gray, very hard ......... .. o o il
g:;ﬁ gﬁ?kvil}@li(%ﬂﬁ:ﬁ .g Xl?mfemus %l.ml ...................... ’? g%g Mixed limestone, pebbly and sandy . .........c.ocounernnsnnsnnnniii! 38 1,018
Light gray soft shale........ 13 330 Michigan Formatxnon: :
Dark gray shale. .. ... .. .. . i e 13 343 %’?’h l()ihll'e (Bhaled) . .. 3 1,021
Light gray s]imlle (slightly sandy) . .. 28 Zgg Bl:;‘:Sh:lzeStone 1? % ’8:%
Dark gray shale. .. ... o i i i i e i e P R T A ARSI B
Flintygw}fite to buff limestone and anhydrite (considerable pyrite)............. 6 429 M!’“’g zock, blue shale and limestone. . 32 1,070
Light yellowish sandstone. ... ...ou vttt itine e rees et rineresninnees 10 439 %\}’lee l_rock, gypsum and clay........ 35 1,105
Buff sandy limestone. .. .......... . i i i, 12 451 BIL ay lllmlestone """"""""""""""""""""""""""""""""""""""""""""" 10 1,115
Upper Marshall (Napoleon) Formation: Bl:gkssfal ti .............................................................. %g %,]128
‘White to greenish gray sandstone (grains regular and some pink and brown color) 63 514 Grav Ii & et """""""""""""""""""""""""""""""""""""""""""""" ’
Lower Marshall Formation: 30 544 vvr}::'y lllpes OB, . et i et et e . 10 1,170
Gray shale (slightly sandy) . . ... 35 579 BlosOAESTONO. . -+« vt ettt . 2 1-104
Calcareous gray sandstone. . ...........oiuiiiiiiiiininin it veionnenaies 16 595 White Lmestone 17T Ttrrrr e . »
Very sandy gray shale. ... .. ... i i 38 gig Blu:a ghal]%esmne ~~~~~~~~~~~~~~~~~~~~~~~~ . . ;g i vgig
Sandy grayshale. . ...... .. ... 1 Gray limestone. vere heed ~ 100" . E
a A R 2 6 ray limestone, very hard........ 25 1,265
Groaioh eay micaseons Sha o1om i 62 Mixed limestone of rock acid shalo : | B 1k
Brown shale (no sample). .. .................. . 6 688 g{‘?gsl;ll;(;stone ------------ . {8 % :gég
Coldwater Formation: Limestone, very hard. || 171 1 TTTI 1 1.320
(All samples are lgh gra) 5 603 Bluo shale. 1" oo 0] 130
Diteker srns sarnty shale. OSSP MR LIPS PSP MDMRMEN : 698 Fine gray sand (iop of Unper Marshally 1 21011010 60 | 100
Greenish sandy shale. ... ..ouuiii it ittt i ii e iiaaens 12 710 ; Gray limestones. . .................. 38 1,438
Light graysandy shale. ........ o i i i ittt iiaen e 30 740 Napoleon (Upper Marshall) Formation:
Fine light gray sandy shale, .. ... ...l 10 750 Salt, sand, gas, sand top; much salt water 69 1,507
Fine darker gray sandy shale. .. ... ... ..cciuituttiriiinenenenennensnnan 5 755 Lower Marshall Formation:
g . Redrocksand.....................c....... e R 73 1,582
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W. F. BRAUN WELL—Conlinued W. F. BRAUN WELL—Confinued
Thickness | Depth B Thickness | Depth
eet, feet . feet feet
Co}l}t‘llwatﬁr 1Formation: P
Ue Shale. . . e e et e, 71 2,298
Gray shell (Carbonate Nodule?).............c...uu. . 2 2,300 Bluish shaly limestone; some chert very hard................. ... .. .. ...... 22 3,620
Blueshale. . ... ... .. ... ... ... .0 .. ..., 15 2,315 Dark buff gray limestone and black shale. .. .................c.0ou.. I 47 3.667
Gray shell (Carbonate Nodule?) . . .. 3 2,318 Dundee Formation:
Blue shale. . . ... 232 2,550 Very hard buff to dark gray limestone; cherty and very pyritous. .......... .. 8 3,675
Sunbury Formation: ) Very hard dark buff pyritous Hmestone. . ... ..ot et e irinnrinainennnns 5 3,690
Erown shale. .. e e 18 2,568
AMESTOTIE . . .ttt sttt e et e ittt et e 4 2,572
Brown shale. . ... oo e 6 2,578 So strong a flow of water was struck at 3,675 feet that drilli.ng was stopped at 3,870 feet. Temperature
Berea Formation: at bottom 104°F. Temperature gradient apparently one degree in about 67 feet.
Black sand and shale, showing oil and gas; oil of sp. grav. of 47° at 2,590 feet... 20 2,598 i
Mgsig?ipgian?: CONWAY TOWNSHIP (LIVINGSTON COUNTY)
edford Formation:
White sBale. ..ottt i e it ae e, .. 18 2,616 NORRIS & SMITH JOHN FINLAN WELL No. 1
Devonian: Location: 8. W. 1{ of 8. W. I{ of Section 9, T. 4 N., R. 3 E., on the John Finlan farm, 250 feet from south
Antrim Formation: line and 250 feet from east line.
Brownshale........... ... . 40 2,656 Elevation: 900 feet above sea level. .
Black shale. .. ... .. .. .. e 20 2,676 ! Drilled in 1927 by J. Hoover. Record compiled from driller’s log by R. B. Newcombe.
Black sand and shale, small show of oil................ ... .. .. ... .. ... 6 2,682
Black shale. . PRI S 233 2,915 .
Black sand, mixed with black shale; mineral ore showing silver (?) and iron ore. . 13 2,928 Thickness | Depth
Blackshale................................ . 54 2,982 feet feet
Black sand, mixed with black shale, showing mi 13 2,995
Black shale mixed with limestone. . ... e 15 3,010
Black shale. . ................. L. 72 3,082 .
Traverse Formation: Pleistocene:
Salt a}r)xd pepper limestone. Very little chert. Some particles of black shale from B PP 108 108
above at 3,082, ... . i e et e | crernena e 1 .
Light grayish buff limestone 2 3,084 Mississippian: .
Buff gray limestone, slightly cherty 2 3,086 Co}dwatcr Formation:
8rayifh buff limestone, pyritic, a little chert g 3 ,ggg %22};3 e (f RTRREE .) ................................................... %g gg
Tay limestone. ... ..o i i i i e 3, v stone (Iresh water,
Dark buff gray limestone. .......... e e e sy 6 3,099 Blue gray shale................. ... ... ... ... 225 355
White and dark gray limestone, pyritic. Some dark gray shale; calcite crystals. . 6 3,105 Sandstone (brine) 15 370
White crystalline limestone and very calcareous shale; some pyrite............. 6 3,111 bale...... e R RTINS 48 418
Very calcareous blue shale. . ........ ... ... .. i oo i, 17 3,127 Sandstone (30,000 cu. fi. gas, 3 ft. with no water—then brine)................. 15 433
Light gray to dark gray limestone; calcite fragments....................c.... 16 3,143 Sandy shale.. ... ... . e 225 658
Light gray limestone and dark gray shale..........o..ounniininnnennnnnn.. 7 3,150 { Sunbury Formation:
;V};lite Lohlight glray limestone l; 3 ,%;g Be}r}:gcll*s Osl;f;let o T 15 673
ellowish gray limestone. ........... s e rmation: . N
Very chertg)" “yhite HESTONE . . . . ottt e et e 18 3,133 Saundstone (show of oil and smell of gas 10 feet in. Water in bottom of Berea. . . 20 693
Very cherty fossiliferous (coral, Acervularia?) limestone, blue and black shale. . . 6 3,194 Blueshale.............. ... 0 i N 3 696
Very cherty fossiliferous (coral) light gray limestone, some blue shale. ......... 6 3,200
Very cherty light gray limestone, pyritic with some blae shale................. 6 3,206
Very fine white cherty limestone..................ccouvnn.un. . 2 3,208
Cherty white crystalline limestone. . ............ 2 3,210 MIDLAND (MIDLAND COUNTY)
Yellowish white and very cherty limestone. 2 3,212
‘V/Vhite }tlo lightl;g.ra)} Ch?ll%y lim(al§tone. e ettt iias ettty lg 3 ,g;’g SAGINAW PROSPECTING CO. WELL
er: erty white fossiliferous limestone........... ... ... ... .. L., 3, . . . .
gin‘g ;a‘i,ff?ﬁ cherty whito limestone. .|| 111111 I 3 3 23 Looation: On farm of Chas. Tllavacok, in N. E. 3¢ of S. W. 3{ of Section 29, T. 14 N., R. 2 E,
uff gray limestone, somedark shale......... ... ... ... i i, s : . - .
Whitg toylight gray cherty limestone, very hard. . ................. 0o ..., 20 g ,268 Record from log submitted by Regan and Goll, Drilling Contractors.
Light gray Hmestone. ..ottt it e eetee e eiar e, 16 3,276
White Hmestone. . . ... ot ittt e e e et 20 3,296 i
Light gray with some black limestone and dark gray shale.................... 4 3,300 Thickness | Depth
Light and dark limestone (‘‘salt and pepper”); some gray shale .............. 6 3,306 feet feet
Dark gray Bmestone. . ...ttt ittt ie e titiner et s 6 3.312
Traverse Formation:
Gray Hmestone. . ...ttt i et e 25 3,337 Plei .
Salt and pepper limestone. . . .... e e e e e 13 3,350 eistocene: .
Buff and white limestone mixed with someshale. ............covomnnnonnn. 25 3.375 Surface formations..........vvirieiereerrerneenn.,s I eerena e 264 264
Buff gray Hmestone. ... ... it ittt et i e 9 3,384 .
Light limestone and dark to black shaly limestone. .......................... 4 3,388 Pennsylvanian:
Gray limestone mixed with some light limestone. . ..............cvuvuverrenn. 12 3,400 Saginaw Formation: :
White and gray Imestone. ... . ... et vr it ieiie e eeis e eeeennnnna PN 15 3,415 Black slate, soft. .......c...oooiiiiiiiiii i T AN 46 310
Buff gray limestone mixed with some dark...............ovviiiurnrernnennn. 12 3,427 Blue slate, soft. ... ... . i 60 370
Hard white to light gray limestone................ccovuun ... .. 3 3,430 White sand, soft (mild brine). e 185 555
White limestone mixed with gray......... 42 3,472 Blue slate, soft. ........ 26 581
Salt and pepper limestone. . ........ 8 3,480 %}ad‘ slate, soft. 25 666
Gray shale mixed with limestone at 3,480 P T Ceeenaeees Blue Slfi'te’ soft. . 164 770
Calcareous gray shale. .......... . 24 3,504 BlaCk fld"e’ soft 10 780
Very calcareous light gray shale. . 2 3.506 ue slate, soft. . ......... 40 820
Calcareous bluish gray shale. . . .. .. ... ... i ittt inin s, 10 3,516 Gray lime, hard 10 830
Dark bluish gray shale mixed with light gray limestone. ... ................... 6 3.522 Blue slate, soft. . ... ... . 30 860
Dark bluish gray shale. . . ... ... i it iitrerenetnananene i8] 3,533 Parma Formation:
Calcareous gray shale and imestone. . .. ...voverurunreremnnennnnnnn. .. e 25 3,558 White sand, soft, 35 895
Calcareous and fossiliferous gray shale. . ......o.ouetinrreeenenn. ... ceen 22 3,580 Blue slate, soft. . ............... ... 10 905
Very dark gray, cherty and fossiliferous limestone and dark.. calcareous shale. 8 3,588 | Gray sand, hard (water, salty) 36 941
Cherty limestone mixed with shale......... N Cersee e, e e 10 3,598 i
\
: ]
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SAGINAW PROSPECTING CO. WELL-—Continued

Thickness Depth
feet feet
Mississippian:
Michigan Formation:
Blue slate, SOft. ..o vt ittt e e e 5 946
Black lime, hard. .. .. ... . i e e 14 960
Blue slate, SOft. . .o vv ittt e e e e 55 1,015
Gray lime, hard. . . ... i it i i e e e 23 1,038
Blue slate, soft, .. ... i i e e 44 1,082
Gray lime, hard. . ... ... e e 12 1,094
Blue slate, Soft. . . ... ... 24 1,118
Lime shells, gray, hard . ... ... .. . e 57 1,175
Upper Marshall Formation:
White sand, hard (carried water) 26 1,201
Redrock,soft............. ... uuiuuan.. 50 1,251
White sand, hard (2nd Marshall) 30 1,281
Lower Marshall:
Redrock,soft..........c.coevviivninnn. 105 1,386
Brown shale, soft 14 1,400
Red rock, hard. .. . 14 1,414
Brown shale, hard. . .. ..o o 21 1,435
Red rock, s0ft. .. .oouiuiitii e e e 15 1,450
White slate, S0ft. .. ...t i e 47 1,497
Red rock, Soft. .. ..o 15 1,512
White slate, SOft. . . ... i e e 78 1,590
Red rock, soft. .. ...uuuri i 50 1,640
Coldwater Formation. . . ... . ... u.uiireniteiie ittt eneieaennnns
Blue slate, SOft. . ... uuu vt e e e 208 1,848
Gray sand, broken (hard) . .. ... ... vvtttne ettt s 58 1,906
White slate, SO t. . . oottt ittt ettt e e e 508 2,414
Gray broken slate and ime. . . ..., ittt i 3 2,417
Sunbury Formation:
Brown slate, SOft. . ...t e e e e 25 2,442
Berea Formation:
Gray sand, soft (broken dry) .. ..ottt e 131 2,573
Devonian:
Antrim Formation:
Black slate, soft. . ................ 301 2,874
White broken sand, hard. . . . 10 2,884
Brown shale, S0ft. ... ... ... i e 76 2,960
Traverse Formation:
“Saginaw sand” brown, hard (dry)..........oiiiiiiii e 26 2,986
Blue slate, soft. ... ... i e e 71 3,057
Brownsandy lime, hard. . ... ... . . . e 255 3,312
Black slate, S0ft. . ..o uu i e e 23 3,335
Brown lime, hard. .. ... i e e 25 3,360
Bell Formation:
Gray slate, SOft. .. .ottt ittt e e e e 227 3,587
Dundee Formation:
Brown lime, hard (water I132-152) . . ... ovur ittt e e e eenenn 152 3,739

Casing Record:
14inch drivepipe. ... .............. 264 feet, 8 inches
10inchcasing. ..........covuvvunn.. 1111 feet all pulled out
814 inch casing 1308 feet, all pulled out
Hole reduced to 6 5-8 inches at 2690 eet

Plugging Record:

Dundee sand filled with mud and iron ball dropped on shoulder at 2,690 feet and 200 1o 300 feet of mud put
on top of iron ball, then iron ball dropped on shoulder of 10 inch hole at 1,308 feet and Marshall filled with
mud; then iron ball dropped on seat of 10 inch casing or 14 inch hole at 1,111 feet and 200-300 feet of mud
placed on top of this. The 264 feet, 8 inches of 14 inch O. D. Drive pipe not pulled.

Started spudding Oct. 18, 1926, but had to move rig at 185 feet on account of drive pipe going bad Com-

pleted drilling Jan. 30, 1927.

OIL AND GAS DEVELOPMENT

OWOSSO TOWNSHIP (SHIAWASSEE COUNTY)
SUN OIL COMPANY WELL (McGINNIS NO. 1)

Location: 8. W. 1 of S. W. Section 5, T. 7 N., R. 2 E. on H. C. McGinnis estate.
well is located 175 feet N. of South line and 250 feet W. of East line.
Elevation: 740 feet (approximately) above sea level.

235

Farm is 220 acres and

Well drilled in 1927 by Sun Oil Company and Norris and Smith. Record compiled by R. B. Newcombe from

samples submitted.

Depth

Thickness
feet feet
Pleistocene:
INOTECOTA. . oot ittt et e e 85 95
Pennsylvanian:
Saginaw Formation:
Gray shale. . ... . e e e e e 85 180
Light and grayshale. . ..................... .. 30 210
Fine grained gray sandstone and shale 10 220
White fine grained micaceous sandstone (some iron stained and shale fragments) 25 245
Parma Formation:
Clear to milky white sandstone (medium grained to coarse) (Iron stained)...... 140 385
Coarse grained milky white conglomeratic sandstone (some shale, pyrite, pink
and Zreen Grains) . . ... . ... . e e 50 435
Medium grained white sandstone with pyrite................................ 10 445
Coarse grained hard white pyriticsandstone. . .. ..........c.covveiirnnnnnn... 5 450
Mississippian:
Bayport Formation:
Dark gray limestone with white and red sandstone 5 455
Dark gray shaly limestone (pyritiferous)............c..iiiiiiiiiinnnnnn. 5 460
Michigan Formation:
Gray calcareous shale. . ... ... . .. i i e 5 465
Gray micaceous shale and sandy shale...................................... 50 515
Hard pyritic gray sandstone and calcareous shale. .. ......................... 10 525
Napoleon (Upper Marshall) Formation:
Fine grained gray sandstone (pink and pyritic greenish grains). .. ............. 15 540
Medium to fine grained white sandstone. .................. .. ... ........... 35 575
Coarse to medium grained white sandstone. . ............................... 33 608
Lower Marshall:
Bluish gray, fine grained sandy shale. ...................................... 2 610
Micaceous and pyritic light greenish gray fine grained sandstone............... 10 620
Coarse grained cream colored sandstone (some light green grains).............. 5 625
Medium grained greenish gray sandstone. . ............ .. ...... .. ... ....... 45 670
Coarse to fine grained gray sandstone. . .................couerirnesirinnnin. 50 720
Very fine grained gray micaceous sandstone (drills in small chunks) . ........... 60 780
Gray to dark gray shaly micaceous sandstone. . ,.................cc.covuu... 40 820
Red, grayish red, and gray micaceous shaly, sandstone 125 945
Light gray micaceous shale. .. ..... ... .. ....................... 140 1,085
Gray to reddish gray micaceous sandy shale. . . 15 1,100
Light to dark gray micaceous shale. .. .. .. 10 1,110
Mixed light reg and gray shale. , . 10 1,120
Redshale....... ... . i i iii e 15 1,135
Coldwater Formation:
Gray micaceous shale. . . .......... et 95 1,230
Hard blue gray shale. . 170 1,400
NO TECOTA. L\ et 15 1,415
Gray shale and brownish sandstone. . ................ooeiiuinnrinnennnnn.., 20 1,435
Gray micaceous sandy shale.......... ... ... ... i 15 1,450
Hard gray shale. .. ... .. ... e, 15 1,465
Light and dark gray micaceous shale. . . 65 1,530
Hard bluish gray shale. . ... .. ... . . 70 1,600
Fine grained gray sandstone (Richmondville horizon?)........................ 10 1,610
Micaceous blue gray shale. . .......... ... ... ... . .. .. . . . 130 1,740
Hard gray andredshale........ ... ... ... ... v 25 1,765
Norecord. ... o e 13 1,778
Sunbury Formation: .
Black shale. . ...t 20 1,798
Berea Formation:
Fine grained gray sandstone. ........ ... i 3 1,801
Devonian:
Bedford Formation:
Hard gray shale. ...... 9 1,810
Light gray shale.................... ... ... .. . . . . ...l ’ 8 1,818
Light and dark gray micaceous shale. ................. .. ... . .10 89 1,907
Antrim Formation:
Black and brownish shale with pyrite. . .. .....ovuuint oo, 223 2,130
Grayshale....... ... .. . 0 . . 15 2,145
Black shale. . ... ... i 53 2,198
Traverse Formation:
Hard buff limestone (drillings fine)..............ooeversons oo, 3 2,201
Gray shale and limestone (some PYEIte) 5 2,206
Gray to buff limestone (iron stained)....................o0oo oo 37 2,243
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SOUTHWESTERN MICHIGAN

The area comprising Sonthwestern Michigan includes Branch, St.
Joseph, Cass, Berrien, Van Buren. Kalamazoo, and Allegan Counties.
This district is almost entirely underlain by the Coldwater and Antrim
Shales, and since the Berea Grit is almost entirely absent as such, the
first possible oil and gas pay formations to be encountered are the De-
vonian limestones. One structure has been outlined in a broad way
which extends northeastward from the vicinity of South Bend, Indiana,
towards Cassopolis, Michigan. The wells which give control points to
determine this anticline are widely scattered and are discussed in detail
by Smith*. He states that the fold seems to be related to the Kankakee
uplift and therefore may have a much greater northeastward extension
toward Jackson than indicated by present drillings. The structure of
the region as contoured from present data is shown in Fig. 13.

Recent explorations in this part of Michigan have been confined to
Van Buren and Kalamazoo Counties. The Wert Oil and Gas Company
was organized to operate in the vicinity of Decatur, Van Buren County,
and capital stock amounted to 50,000 dollars. Most of the officers of
the concern reside in Iast Chicago and South Bend, Indiana, and they
include James W. Regan, Pres., Max Weinstein, 5. S. Dickey, 1. 1.
fannenbaum, Vice Presidents, and R. G. Estill, Sec’y and Treas. In
Kalamazoo County the operations were ecarried on by Messrs. H. W,
Kinney, Watts, Hughes and the Saginaw Homebuilders. Their efforts
were concentrated in area located northwest of Battle Creek in the
vicinity of Gull Lake. Further drilling was ecarried on in the city of
South Haven by hotel operators who were desirous of establishing bath
house connections and were secking a mineral water supply. More re-
cently the Vermont Petroleum Company of Rutland, Vermont, has be-
come interested in the Decatur territory.

WELLS PENETRATING RED COLDWATER HORIZON IN SOUTHWESTERN MICHIGAN.
Mason County

1. Pere Marquette Lumber Company Well,

2. Anchor Balt Company Well No. 4.

3. Logan 0Oil Company—W. K. Young No. 1.

Newaygo County
1. Wensel Oil Company—PF. W. Squiers No. 1.

Muskegon County
1. Central Paper Co. Well,
2. Ryerson Hills Well,
3. Bull-Dog, O. and G. Giles No. 1.
4. Dixie Oil Company—Reeths No. 1.
5. Bankers’ Trust—Torrent No. 1.
6. Kuntz-Hulse-Langeshulte No. 1.

Kent County
1. Grand Rapids Artesian Well.

Ottawa County
1. Ottawa Development Co.—Stone No. 1.
2. Ottawa Development Co.—Vrieling No. 1.

Barry County
Assyria Well.

Allegan County

1. Gerber Well,

2. Northern 0. & G. Co.—Well No. 1—Thomas.

3. Northern 0. & G. Co,—Well No.2.

4. Allegan Gas, Oil and Mining Co. Well.
Van Buren County

1. Wert 0. & G. Co.—YVought No. 1.

2. Janis Hotel—South Haven.

' *Smith, R. A., The Occurence of Oil & Gas in Michigan, Pub. 14, Mich. Geol. & Biol.
Survey p. 175.
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Mason Coun:i
1. Pere

2. Anche

3. Loga

Newaygo Co
1. Wens

Muskegon C
1. Centr
2. Ryers
3. Bull-]
4. Dixie
5. Bank
6. Kunt:

Kent County
1. Gran¢

Ottawa Cow:
1. Ottaw
2. Ottaw

Barry Count
1. Assyr

Ailegan Cows
1. Gerbe
2. North
3. North
4. Alleg:
Van Buren (
1. Wert

" *Smith,
Survey p. 17:
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Kalamazoo County

1. Augusta Well.
2. Kalamazoo Nat. Gas Co, Well,

Berrien County
1. Benton Harbor Nat. Gas & Oil Co. Well.

Cass County
1. Dowagiac Well.

§t. Joseph County
1, Constantine Well
2. White Pigeon Well.

KALAMAZOO COUNTY.
ROSS TOWNSHIP

The Saginaw Homebuilders Company and others drilled on the F.
Bostwick farm in the NE14 of the NE14 of Section 14, 250 feet south of
the north line and 250 feet west of the cast line. The well was com-
menced on May 24, 1927, by A. S. Cochran, contractor of North Olmstead,
Ohio, and was completed on July 30th, 1927. According to the record
and samples furnished by Mr. Cochran, the Berea red horizon was pene-
trated at 1225 feet, the Traverse at 1602 feet, and the Dundee at 1680
feet. The well was finished in the Dundee tormation at a total depth
of 1800 feet. A show of oil was recorded at 285 feet, but no production
was found. The well was located by John Kellogg of Battle Creek, by
means of a peach limb device. The drilling machine and casing were
allowed to stand until fall when plugging and abandonment was finished

on November 19, 1927.

VAN BUREN COUNTY.

The Wert Oil and Gas Company which was incorporated at Paw Paw
commenced drilling operations in the spring of 1927. The name of the
company “Wert” was a composition of the first letters of the names of
the officers. A. D. Vought of Decatur was instrumental in securing a
pumber of leases and the first well was located on his farm to the south
of town. Further activity was started in the county by C. R. Tuttle who
claimed to be able to locate productive territory by means of soil tests.
Great things were claimed for his powers and numerous property owners
paid $25.00 apiece for the testing of their Jand. Later he was taken into
custody for fraud, but he was bailed out and started building a rig in the

vicinity of Lawrence, Michigan.
DECATUR TOWNSHIP

The fiest well on the A. D. Vought farm was in the SEL; of the NEY}
of Section 32, 160 feet north of an old mint still and 25 feet west of Red
Run Creek. The contract for drilling was made with R. H. Kersey of
South Bend, Indiana, and J. R. Baker was driller on the well. An
artesian flow of water was tapped in the drift at a depth of 200 feet.
The column of water coming out of the 10-inch pipe was 614 feet high
and the quantity emitting was estimated at 10,000 gallons per minute.

On account of these water difficulties, a new Star drilling machine
was purchased by the company and the location for No. 2 well on the
Vought property followed. This well was in the NE14 of the SElj of
Seetion 32, 1200 feet south of No. 1, 25 feet east of Red Run Creek, and
150 feet from the road. Drilling was continued to a depth of 266 feet,
where financial adjustments caused temporary abandonment.



238 MINERAL RESOURCES OF MICHIGAN

The flowing water finally subsided sufficiently in No. 1 well to go on
with drilling and the red shale horizon of the Berea was found at 400
feet. The top of the Traverse occurred at 920 feet and the Dundee was
at 955 feet. A pay streak was struck at 962 teet and the bottom of the
hole when drilling ceased was at 971 feet. After striking the pay forma-
tion the oil arose in the casing to a height of 140 feet. Before shooting
with nitroglycerin there was between 300 and 400 feet of fluid in the hole.
The formation was shot with 60 quarts but after cleaning out the well
did not seem to fill up with oil so fast as when the pay was first struck
five days previously. The decision was made to continue with No. 2
well in hopes that production from both holes might be pumped by the
same power,

Bed rock in No. 2 Vought was encountered at 290 feet and the heavy
flow of water from the drift was not found. The Traverse occurred at
951 feet and the Dundee at 976 feet. A pay was found in hard limestone
at 969 feet and in softer rock at 1023 feet. The hole was continued to a
total depth of 1140 feet and after tapping water at 1125 feet and 1140
feet the well was plugged. Abandonment followed on November 21, 1927.

The No. 1 well on the Vought farm had been allowed to stand for 42
days. Tubing and rods were installed and pumping resulted in 25 bar-
rels of oil during the first day. After standing for five days without
any appreciable amount of oil coming into the hole, the tubing and rods
were removed in preparation for drilling deeper. At about 1000 feet
salt water was tapped. The hole filled up 200 feet at once and after
standing for some time this amount increased to 700 feet. The well was
again pumped at irregular intervals and it made some gas and oil along
with the water. In-March, 1928, pumping was continued quite regularly
for about 4 weeks. At the present time the well is not being operated.

The rig from the No. 2 Vought location was moved to the Burget High
farm during the winter of 1927, but actual drilling did not begin until
in the spring of 1928. The well which is being put down by the Decatur
Lease Holding Company is in the SW1, of the NW1; of Section 33, and
about 1000 feet east of the No. 1 Vought. The farm measurements are
650 feet from the north line and 654 feet from the east line, According
to last reports the well was drilling at a depth of 370 feet. .

The Vermont Petroleum Development Company of Rutland, Vermont,
made their first location in the E1% of the SW1/ of Section 31. The well
is on the Anton Fier farm, 1586 feet from the south line and 1100 feet
from the west line, and west of the tests made in 1927 by the Wert Oil
& Gas Company. Drilling operations have just been commenced on thig

hole.
HAMILTON TOWNSHIP

A wood derrick was built by C. R. Tuttle, et al, on the Fred Steele
farm in the SW1, of SW1 of Section 3. On August 8, 1927, a concrete
foundation had been built and the rig was completed but up to the
present time no tools have been moved to the location.

SOUTH HAVEN TOWNSHIP

A deep well was drilled by F. M. Gray, Jr., Inc., of Milwaukee, Wis-
consin, for the Janis Hotel in South Haven. The J anis Hotel of which
Messrs. D. A. Klein and A. J. Sofield are owners is located at the corner
of Michigan Ave. and Center Streets, and the well is directly back of the
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ilding. The top of the Traverse was found at 1040 feqt and the
llilogglrg)emfloilrﬁi;ttion was %t 1220 feet. The total depth was 1716 {eelt and
an abundant supply of sulphuretted water was founq forﬁ b(;lll house
purposes. No significant showings of oil or gas were repor (‘;e : il
Calvin Knight, a drilling contractor from Indiana, put -O\Y&l a w ol
for Irving Cohen, proprietor of the Edgemere I?Qzlcll Hotel in 11e %Josr
part of South Haven. The location was in the SK14 of the I\N;V/ii o1 tei-
tion 3, back of a house across the road and to the n?rtlleast 0 tl?i hotel.
Drilling was carried on during the summer of 1927. The vDun ee tocd-
curred at 1172 feet, the Monroe at 1220 feet, and total depth w als x;eportf
at 1400 feet. When visited during July, 1927, there was a plug in the

pipe and the well was not being pumped.
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TYPICAL WELL RECORDS
FROM
SOUTHWESTERN MICHIGAN

AUGUSTA (KALAMAZOO COUNTY).
BATTLE CREEK WELL.

Location: N. E. ¥4 of N. E. i section 14, T. 1 S., R. 9 W. Located 250 ft. south of north line and 250 ft.

west of east line.

Elevation: 945 feet above sea level, . .
‘Well No. 1 drilled on the F. Bostwick farm by the Saginaw Homebuilders Company in 1927. Record com-

piled from samples by R. B. Newcombe and log of contractor, A. 8. Cochran, 22010 Loraine Road, North
Olmstead, Ohio.

Thickness Depth
feet feet
Pleistocene:
1 o 190 190
Mississippian:
Marshall Formation:
BandStOMe. . vt e e e e 10 200
Coldwater Formation:
Blue shale. . ..o it i i e e e e 85 285
Sandstone (show of oil) . . . 10 295
Blueshale. .......... 930 1,225
Berea or Bedford?
Red shale............ . 11 1,236
Devonian:
Antrim Formation (Probably Bedford at the top):
F T 7o) s 184 1,420
Bluish gray soft to hard shale.. 110 1,530
Black shale 72 1,602
Traverse Formation:
Light to dark gray limestone and calcareous shale............ccovivinnernnnn. 638 1,670
Dark gray limestone with pyrite......oiveiiiinniiie ittt iiiieernnns 10 1,680
Dundee Formation:
Gray tobuff limestone.. ... ... ittt it i 25 1,705
Buff imestone. ... ..o e e e e 30 1,735
Blue gray to buff limestone., . . ... . ittt ittt i, 25 1,760
Light buff crystalline limestone. ............oiviiiiiiiniiiiiiiiiinannnnn.. 5 1,765
INO FECOT. . 4+ s sttt e et s et sttt et e ie et teete v eaae e sennaannnnnnn 20 1,785
Dark gray to buff limestone (ironstained) ... .......c..viin i iiinnennn. i5 1,800

Show oil at 287 ft.

Water at 1,725 ft.

Casing Record: 10-inch drive pipe 195 ft 6 in.
814 -inch casing 317 ft.
6 5-8 inch casing 980 ft.

Well commenced May 24, 1927. Completed July 30, 1927.
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DECATUR (VAN BUREN COUNTY).
VOUGHT NO. 1.

Location: 1In the S. E. ¥ of the N. E. 1 of Section 32, T.4 8, R. 14 W., on the A. D. Vought 104 acre

farm. 160 feet north of mint still and 25 feet west of Red Run.

Elevation: 1744 feet above sea level (approximate). Drilled in 1927 by the West Oil and Gas Co., Ind. Harbor,

Ind. R. H. Kersey, South Bend, Ind., Contractor, and J. R. Baker, driller.
Record compiled from log and partial set of samples by R. B. Newcombe,

Thickness | Depth
feet feet
Pleistocene:
Drift Material:
Muck......... s Cerieereeiraa F TN 9 9
Gravel (Water).........covveevrennnonnniis! F .. 18 27
Gray clay (very sticky)....ooo.uaieiannnon. o 113 140
edelay............. ........ . AN 20 160
Fine gravel (water). . ......... ... .. ... . Ll 40 200
Flowed 614 feet high out of 10 inch pipe at rate of 10,000 gal. per min,
Brownquicksand. . ... .. iii it e 75 275
Coarse muddy gravel.......................... ettt 7 282
Mississippian:
Coldwater Formation:
Blue gray shale........... 18 300
Gravel (?) with water. . 15 30115
Blueshale. . ................oooiiinveniiiiiil e 98 400
Berea or Bedford Formation:
Redshale..................o0vvunen, e ereieae, e 7 407
Bedford Formation(?):
Soft light gray shale................... PN . 98 505
Hard gritty blue shale..........oiuuu e s 5 510
Soft grayshale. ... ... oo i 190 700
Blue grayshale, .. ....cooveiinnniviiinneinnennminmii e P 20 720
Greenish gray shale. ........ooviiiiiinennnunnii il F N 30 750
Devonian:
Antrim Formation:
Light brown shale (some gray)............. Cheeieeneea et ceeen 90 840
Blackshale. .............. ...ciiiinunnnn... Ceriereaie e e 70 910
Sandy pyritiferous shale (brown t0 gray) . . ........oeenonenono, il 10 920
Traverse Formation:
Brownish-gray limestone (some pyrite). .................... e e 13 933
Gray calcareous shale. . ........c...vennernnnnnn! et aena 22 955
Dundee Formation: ’
Cream colored crystalline limestone (some pyrite and gray calcareous shale).. ... 7 962
(Fire clay break and pay reported at 962 fi.) (Gray to buff crystalline lime
stone) (Fossils)............. beeetrearas ettt eaae e Ceerseseanrraeas 2 964

10 inch drive"pipe—317 feet.

Pipe Record:
834 inch_casing—707 feet.

OIL AND GAS DEVELOPMENT

SOUTH HAVEN (VAN BUREN COUNTY)
JANIS HOTEL WELL.

Location: At the rear of the Janis Hotel on Michigan Avenue and west of Pheonix Street.

Elevation: 621 feet above sea level (approximately).

243

Drilled in 1927 by F. M. Gray, Jr., Inc., of Milwaukee, Wis., for D. A, Klein and A. J. Sofield, owners of

checked by R. B. Newcombe.

the Janis Hotel. Log compiled by R. A, Smith from samples submitted by F. M. Gray, Jr., Inc., and re-

Thickness Depth
feet feet
Pleistocene:
Fine sand with large pebbles. ........... Crbeeeieiens FS N ves 20 20
Gray pebblyclay............... P e ere et taereaceetataaan 20 40
Fine yellow gray sand....... et irrees e, eenreneaes e 10 50
Light gray fine grained clay.................. e e 20 70
Gray pebbly clay.........o.0vuvun.. v . 10 80
Gravel............ Ceveeieaas i reeeeaa. 20 100
Gray pebbly clay.....oovvvvinnennnn.. 20 120
Mississippian:
Coldwater Formation:
Gray shale... .. 280 400
Hard sandy red shal 40 440
reenish gray shale. .... 260 700
Devonian:
Bedford anid Antrim Formations (Undivided):
Greenish gray and dark gray shale, laminated . .. .........c00erveeneeennnnn., 200 900
Dark gray and black bituminous shale............cveviinnrerrnrnrenenennnn.s 100 1.000
Gray calcareous shale. . .. ........ovurinrinnnninens heeresaeree e e 40 1,040
Traverse and Dundee Formations (Undivided):
White to light buff limestone. .................. P e ererenaana 50 1,090
(Violent effervescence with cold dilute acid)
Light to dark gray bituminous limestone, shaly...... eerieae [ RN 60 1,150
Dundee Formation:
Brown to buff imestone. ............oviiiinnnnnnn. AP 75 1,225
Silurian (in part):
Monroe Formation (Detroit River and Bass Island Series (undivided):
White dolomite with anhydrite (anhydrite apparently abundant at several hori-
zons from 1,225 ft. down)............ et eetet et .. .. 25 1,250
Dark brown to buff dolomite. .. 40 1,290
Light buff to buff dolomite. ... ... ..ovvuiiiviririniiienennrnennenernnniis 80 1,370
| White to bluish gray dolomite.........c.oveiiiiinenerneneinunennnnnennons 20 1,390
Buff t0 brown dolomite. .. ...vvvertnrveereniiereneeerneenrareananriis . 10 1,400
i Dolomite and anhydrite. . ...v.vvnerer e eereneenneransennrnnernnns P 10 1,410
Light gray dolomite. .., 10 1,420
‘ Light buff dolomite. .... 10 1,430
Very light buff dolomite . e ererian e v, 20 1,450
‘ Light buff and gray dolomite......... e e rereeeeraeeeaas P, 10 1,460
Bass Island Series (?):
i Shaly dolomite and gray shale.................. e re et e, 50 1,510
: - Gray and buff dolomite..................... et tnseteeansntetenrnaeaneonns 10 1,520
White and gray dolomite. ....... eraenereaas ceercaas eeeieeaa. e 10 1,530
Light buff dolomite. . ... et e e e eeeeeienaan 20 1,550
Gray shaly dolomite. .. ....oveirnenineniiineninnrivnrneaneiniiiiiis 10 1,560
Buff dolomite. ............. S 20 1,580
j Gray shaly dolomite............... R PN e recieeaaen 20 1,600
Light buff dolomite. ..............cc000uu.. . . 20 1,620
Grayshale............... et 10 1,630
Buff dolomite, . ........coovvvuivnn.n.. 10 1,640
Gray shale and shaly dolomite. . 10 1,650
Gray to buff dolomite. . ..., .vuueirueineeainnerinan i, 10 1,660
Buff dolomite. . .. ..uuvuiiiinnn i in i e 26 1,686
Gray dolomite, Shaly. .......uuiiuinunineun e 6 1,692
Buff dolomite. ....... et e e 10 1,712
Light brown dolomite. ............ TS, e 4 1,716

NOTE: City datum on level of Lake Michigan at South Haven is approximately 580 feet above sea level
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WESTERN MICHIGAN

Ever since numerous shows of oil were found in the salt wells at Lud-
ington and Manistee, Western Michigan has always been a center of at-
traction for petroleum development. Early deep drilling by several
lumber companies at Muskegon failed to find sizeable beds of rock salt,
but oil was present at different horizons in all of these wells. Produc-
tion of oil from Allegan County in 1912 furnished definite proof of the
presence of commercial quantities of petroliferous substances in the west-
ern part of the state.

As a result of interest stimulated by the Saginaw Oil Field, several
projects for “wildcatting” and development of oil and gas possibilities
were started in Muskegon, Newaygo, and Mason Counties. The Muske-
gon Oil Corporation was formed at Muskegon, the Logan Oil Company
was organized at Ludington and Reed City, and local parties banded
together in northwestern Newaygo County for the purpose of leasing
land and drilling wells. Operations did not get under way on any of
these attempts until the summer of 1927, but their results were far
reaching. By the spring of 1928 a definite oil and gas field with steady
production had been established near Muskegon, and the results of the
Mason County test were decidedly promising.

After the discovery of the Muskegon Oil Field, prospecting spread out

into adjoining areas. Immediate drilling was carried on near Robinson, .

Ottawa County, by the Ottawa Development Company and several other
local syndicates were formed in the northern part of the country. Leas-
ing activity spread out into Kent and Oceana Counties, where locations
have just been made for the commencing of wells. Muskegon became a
center of operations in 1928 and threatened the position previously held
by Saginaw.

A deep well was started by Ruggles and Rademaker at their salt plant
in Manistee. The plans were to make is as thorough a test as possible
in order to test all of the potential possibilities for salt, brine, oil and
gas. At the present time this is the deepest well in the State of Michi-
gan and drilling is still in progress.

MUSKEGON COUNTY.

The Muskegon Oil Corporation was organized in July, 1926, for de- .

velopment in Muskegon County with Stanley D. Daniloff, president and
treasurer; Charles IE. Myler, vice president, and Willard G. Turner, Jr.,
secretary. Well No. 1 was drilled by this company in the summer of
1927 on the Bert Hazekemp property in Section 28, T. 10 N, R. 16 W.,
corner of Eastgate Avenue and the old Grand Rapids Road, in the eastern
part of Muskegon. A total depth of 2360 feet was reached by this well
without obtaining production, although it is certain that some oil was
drowned out with salt water encountered. The top of the Traverse lime-
stone was found at a depth of 1755 feet and several brine bearing horizons
occurred at 1770, 1840, 1938, and 2215 feet. Apparently the well was
finished in the Upper Monroe formation, but no samples were obtained
below 2115 feet. Although the drilling of this well was somewhat
prompted by geological evidence, the exact location was made by a Mr.
Reber, who had been given credit for the discovery of the Saginaw Field.

MUSKEGON TOWNSHIP
HISTORY OF DEVELOPMENT—

Following out the suggestions made years ago by Dr. A. C. Lane, and
restated by R. A. Smith, in Publication 14, that there was a rise in the
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rocks to the north of Muskegon Lake, the location was made for the No.
2 well of the Muskegon Oil Corporation. This location was made by H.
D. Crider, Geologist for the Dixie Oil Company, on the Charles Reeths
farm in the northwest 3 of the northwest %4 of Section 9, T. 10 N., R. 16
W., Muskegon township. Although Dr. Lane had referred _spec1ﬁcally to
Secs. 15 and 16 in Laketon township as a likely place to drill, the Crider
location was much in keeping with this idea. )

On December 8th, 1927, gas was encountered in this well at 1640 feet,
and the quantity increased for 18 feet to an open flow of 494,000 cubic
feet per day. Previously gas had been found at 580 feet in a sandy phase
of the Coldwater shale and at 1180 feet some oil which was very likely in
the Bedford formation close to the Berea horizon. Oil was first observed
on December 12th when there was a hundred feet, or between six and
eight barrels in the hole. The well filled slowly until on December 14th
between 600 and 800 feet of oil was in the 814 inch casing. Drilling into
the soft limestone formation one foot farther caused the oil to flow.
Estimates of this initial flow were from 300 to 500 barrels per day, but
the former figure is probably more nearly correct. On December 21st the
well was still flowing under head of about 200 barrels per day, and upon
drilling in between 2 and 3 feet farther the flow increased to 330 barrels.
In the days following decline was relatively slow, but upon January
21st the production had reached about 90 barrels per day. Later the
pipes became plugged with paraffin and pressure was (;reated which blew
off the control head and the improperly anchored pipe dropped 30 or
more feet to the bottom of the hole. Thig caused the flow to stop for a
period of about 14 hours, after which the production came back, bl}t the
well did not show its previous life after this accident. In {&prll the
output had dwindled from 20 to 50 barrels daily and.preparamo.ns were
made to pull the pipe, clean out the paraffin and drill deeper into the

pay formation.

SCOPE OF FIELD. ) ]

The discovery of oil and gas in the Reeths well under conditions which
gave promise of flush production attracted many operators ’.co.the .Muske-
gon field. Under the terms of a previous agreement the Dixie Oil Com-
pany took over 200 acres in the adjacent proven area. . Loca@ real -e§te.1te
men and operators from the Saginaw field scoured the immediate vicinity
for leases, and numerous deals resulted. I'rank L Maire and Chas. H.
Caswell doing business as the Lima Oil Corporation _took over a large
block of close in land in Muskegon township and laid plans for: their
first well. The Johnson Oil Refining Company, the Bulldog Oil and
Gas Company, and the partnership of Bowers & O’Keefe were all prepar-
ing to drill tests within a mile and one-half of the dlscovery.wel_l.

Another result of the intensive development was reorganization of jche
Muskegon Oil Corporation on a more pretentious scale. A land holding
company which was called the Muskegon Development Co_mpany. was
formed and the quantity of land under lease was increased 1mmed1a.te1y
to about 50,000 acres. Three operating companies were then organized
which were known as the Citizens Petroleum Company, the Lakeshore
Petroleum Company, and the Joliet-Morris Development Company; The
total authorized capitalization of these four concerns was $20Q,000,
about half of which was represented in working capital and the remainder
in leases. The most of this stock was sold in Joliet, Chicago and Morris,
I11., although several blocks were disposed of in Muskegon proper.
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2| g =3 :
5§ §5§§ ) : Preparations were now made for an extensive drilling campaign and
ES | SE5SE ¥ ia the second location followed.
=% s‘;g* s ia = The new well was on the IFred Figge farm about 600 feet west of the
28 5 5 ‘é‘:'g ;E?E Reeths location, 700 fect south of the north property line and 330 feet
=2 g ;:. ;d‘” - east of the west property line. The top of the Traverse occurred at 1633
g R n:': feet and the first gas was found at 1646 feet. Oil first started coming
: into the hole at 1662 feet and the well commenced spraying oil at 2
2| S §§ o’clock on Feb. 20th, 1928. Production for the first 24 hours amounted
o§ 8528 .z B to 178 barrels and after two'months the output had only declined to
53 g Ei’g?x % g‘ﬁh g between 90 and 110 barrels daily.
g | 7S B 43 The Johnson Oil Refining Company of Chicago, Ill., made preparations
38 g B D4 to drill about 114 miles northeast of the Reeths well, on the Grace B.
£ s 3 513’%;65 Cehak farm in the SW1j of the NW1j of Section 3, 300 feet from the
A s 8 EOEES south property line and 300 feet from the west property line. Hagan
- & Hagan of Saginaw contracted for drilling the well, which was com-
g | g 32 o menced on the 6th of February, 1928. The top of the Traverse formation
&1 s §§§ s . B8 was found at 1715 feet and brine which was tapped at 1795 feet filled the
§<3 gggmé 5 §§%=§ hole for 600 feet. Operations were completed on March 3, 1928, and
235 “C g égﬁié plugging and abandonment followed on March 8, 1928,
3 £ § 97T, The Citizens Petroleum Company drilled their first well on the A. & O.
kS 8 % gEz:d Becker farm in the N1} of the SWij of Section 4, 330 feet from the
2 2 30amZ south line and 330 feet from the east line. The Gray Drilling Company
g1 g s of Milwaukee, Wis., were contractors. An equivalent horizon to the
& §‘,§§ Berea was reported at 1223 feet and the top of the Traverse formation
835 SEis & e was encountered at 1640 feet. Pay streaks occurred from 1731-1734 feet,
53 3 § R 1905-1910 feet, and 1925-1935 feet. About 1 barrel of oil was found in
g8 5 = Mz éa&’ﬁ" the hole on March 26th but drilling was continued. Water was reported
S B .gf: pEE ‘ from 1950-1975 feet and the well was completed at a total depth of 2038
E:’ S 3 5pE8S feet. The dolomitic.character of the rock seemed to indicate that the
- - Upper Monroe formation had been penetrated. The well was plugged
§ g8 £ and abandoned on April 4, 1928. :
né 88§.§.ﬁ = £ The Lima OQil Corporation (Maire-Caswell) started to drill on the
85 §§§§5§ S5% £g Margaret Figge property on Feb. 18, 1928, and V. M. Voorhees of Sagi-
1 T gsﬁﬁé’ naw was contractor for the well. This location was southeast of the
SO ER R discovery well on the Muskegon River flats in the SE1/ of the NW1j of
S s 3 éf el Section 9, 250 feet from the north farm line and 250 feet from the west
' Z = 530Ea farm line. Gas was found at 535 feet in a limestone phase of the Cold-
water formation and a show of oil was present at 1140 feet in what was
Toa thought to be the Berea horizon. The top of the Traverse occurred at
R 1581 feet and the first gas started to come in at 1592 feet. This gas
S inecreased at 1594 feet and when a depth of 1610 feet was reached a
1 IR marked increase took place to about 1 million cubic feet. At 1611 feet
é’ ERRE: a porous, honeycombed, coral limestone was struck which netted an open
3 IS flow measurement of 4,552,860 cubic feet of gas on March 15, 1928. The
K] R Es:g s gas kept increasing and two days later it gauged over 4,900,000 cubic
g g i § fﬁa D feet. The rock pressure, although not accurately determined, amounted
z 5%1' DR RS to about 640 pounds per square inch.
AT gé‘i féé: gg ‘ Preparations had not been made for handling a well of this size and
'g%ﬁ&‘ségagvg the gas was allowed to go into the air through a length of 6% inch pipe
gfﬁ_;s:g §§g‘;£w§g until a gate valve and proper fixtures could be obtained for closing in
<MEARS the flow. This was by far the largest gas well ever obtained in Michigan.
After the well had been closed in for some time preparations were made
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to case off this flow and drill deeper. A string of 5 8/16 inch casing
was landed at 1610 feet and further drilling brought 1,200,000 additional
gas and a spray of oil which amounted to several barrels over night. At
1626 feet the total amount of gas was about 6 million cubic feet and
when the well was finally shut in at 1640 feet the flow capacity had
reached 814 million cubic feet.

C. M. Bowers of Detroit, Michigan, and W. W. O’Keefe of Plymouth,
Ind., also drilled a test well to the northeast of immediate production.
This location was on the Chas. W. Smith farm in the NE14 of the W1y
of Section 3, 300 feet from the south line and 300 feet from the west line.
Prather & Son of Saginaw contracted for the well. Some gas was re-
ported from 700 to 720 feet and a sandy horizon equivalent to the Berea
appeared at 1315 feet. The top of the Traverse limestone occurred at
1710 feet and blue lick sulphur water came in the hole at about 1775
feet. Drilling was continued to a total depth of 1800 feet and plugging
followed on March 26, 1928.

The Wolverine Mineral Development Company with J. B. Reed as
contractor prepared to drill on the Geo. H. Shoup property in the NW1j,
of the NW1/ of Section 8, 250 feet north from M-20 highway and 200
feet west of the Cihak property. The top of the Traverse was pene-
trated at about 1650 feet and the first show of gas appeared at 1661 feet
and from 1675 to 1679 feet the formation was soft and oil was present in
the last 2 feet. The well was drilled to about 1700 feet and was given
a 160-quart shot of nitroglycerin on May 4, 1928. Production, after
first shot, was about 25 barrels daily, and on May 10th the well was
making 7 barrels per day by pumping.

R. L. Hill and a syndicate composed of Glenn M. Porter, J. Arthur
Dratz, and several other Muskegon parties drilled on John C. Marquart
property at the fork of the roads where U. 8. 31 and M-20 intersect.
The location was in the SW1; of the SE1) of Section 7, 300 feet from
the north property line and 300 feet from the west property line. The
well was commenced by V. M. Voorhees, contractor, on March 5, 1928,
and a show of oil was found in a fine grained (Berea?) sandstone at
1164 feet. The top of the Traverse occured at 1603 feet and g show of
oil was present at 1662 feet. No water was found but drilling was dis-
continued at 1701 feet and the well was plugged and abandoned on March
23, 1928.

The Johnson Oil Refining Company drilled their second well on the
Harley Smith farm in the SE14 of the SEY) of Section 5, 250 feet from
the south line and 250 feet from the east line. C. P. Brant of India-
napolis, Indiana, contracted for the drilling and a good show of oil was
obtained in a broken sandy shale (Berea?) from 1198 to 1205 feet. The
Traverse was found at 1634 feet and gas occurred at 1672 feet. An oil
pay was tapped between 1678 and 1682 feet and further gas and oil came
in at 1702 feet. Drilling was continued to 1710 feet and on April 4th
the well was shot with 150 quarts of nitroglycerin between 1675 and
1710 feet. The hole filled 1200 feet with oil and about 40 barrels were
swabbed the first day. After being put on the pump, current records
of production show the well to be doing between 10 and 15 barrels daily.

The Dixie Oil Company with ITagan & Hagan as contractors drilled
their first well on the Chas. Reeths farm in the SW14 of the NW1j of
Section 9, 330 feet from the north line and 250 feet from the east line.
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Shows of oil and gas were present all the way dowP, with gas at 280
feet, gas at 535 feet, and several bailers of oil at 635 feet. The top of
the Traverse formation occurred at 1577 feet and the first gas was tftpped
at 1597 feet. This gas kept increasing with depth until at 1605 feet
the porous, honeycombed limestone was struck. The open flow was
gauged at about 4,500,006 cubic feet. Oil was encoun‘gered at 1613 feet
which sprayed 30 barrels into the tanks during the first _da.y th«‘:Lt the
well blew open. The Maire-Caswell Company got out an injunction to
restrain drilling into the oil, on the grounds that the gas shoul‘d' be
mudded or cased off to prevent intermixture and a wet gas condition.
The Dixie Oil Company contended that the oil and gas were inseparable,
in the same formation, and that no wastage was involved by.contlnued
operation. Drilling was carried on to a total depth of 1638 feet, where
the well was closed in to await developments for a gas market. The
injunction was finally withdrawn.

The Joliet-Morris Company put down a well on the John B. Nichpls
farm in the SE14 of the NW14 of Section 8, 330 feet from the north line
and 330 feet from the east line. F. M. Gray, Jr., Inc., of Milwaukee,
contracted for drilling and an accurate log was kept. A four foot sand-
stone horizon was recorded at 1171 feet which was in a somewhat equiva-
lent position to the Berea. The top of the Traverse limestone occurred
at 1574 feet and was with a little oil was found down to 1639 fqet.
From 1653 to 1661 feet the big pay of gas and oil was struck which
amounted to 500 barrels initial daily production. This provgd to be the
largest well in the field to date and started a frenzied campaign of offset
wells to the east, south and southeast.

The second well of the Dixie Oil Company was put down by Edward
Stewart, contractor of Bremen, Ohio. The location was on the .Dixie
lease of the Fred Iigge farm in the SW1j of the NW14 of Section 9,
330 feet from the north line and 330 feet from the west line. A show of
oil and gas appeared at 684 feet, the Berea equivalent was reported at
1155 feet and the top of the Traverse was found at 1588 feet. The first
gas was tapped at 1617 feet, oil at 1623 feet, and oil commencc_ed to flow
between the depths of 1628 and 1632 feet. The hole was drilled to a
total depth of 1636 feet and production for the first 24 hours was about
400 barrels. The output soon dropped to 200 barrels daily, and for the
first part of May it fluctuated between 110 and 120 barrels.

The Lakeshore Petroleum Company drilled on the Jas. Dow property
in the SWY of the SETj of Section 5, 250 feet from the north line, 250
feet from the west line, and west of M-20 highway. The Berea was re-
ported at 1202 feet and some gas was found in a broken hard saqdy
shale from 1202 to 1217 feet. The Traverse occurred at 1661 feet with
shows of oil from 1700 to 1712 feet and 1716 to 1722 feet. The well
was shot on April 4th with 60 quarts of nitroglycerin from 1700 to 1739
feet, but results were not favorable and plugging followed on April 7Tth,
1928.

The Muskegon Development Company started their {irst drilling on the
Herman Hartman farm in the NE14 of the NW1, of Section 9. The
location was an offset north of the Maire-Caswell gasser, 250 feet from
the south line, 250 feet from the west line, and Hoffman & Sweeney were
the contractors. Some gas occurred at 560 feet and the top of the
Traverse as measured with a steel line was at 1560 feet. The first gas
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started coming from 1585 to 159714, feet and both gas and oil were found
from 159714 to 1637 feet, where the well was finished. The first oil oc-
curred at 1620 feet and it started to flow at the rate of 22 barrels per
hour at 1625 feet. Production for the first 24 hours amounted to 360
barrels, but early in May the output had declined to about 100 barrels
daily,

The first well on the H. C. Heinz property was drilled by the Muskegon
Oil Corp. in the NEV; of the NE1; of Seetion 8, 250 feet from the north
line and 231 feet from the east line. Drilling was done by the Gray
Drilling Company with the same outfit that put down the discovery well.
The sand with a show of oil that had been determined as Berea by drillers
in the field was found from 1200 to 1204 feet. The top of the Traverse
limestone was struck at 1644 feet, with gas occurring at 1670 feet and
oil at 1681 feet. The oil and gas kept increasing to a depth of 1696 feet,
and the bottom of the hole was at 1700 feet. Sufficient gas was not avail-
able to flow the oil steadily and the well produced about 10 barrels during
the first night. Attempts at “bleeding” the shell were successful, and
after the well was shot the output increased to about 50 barrels daily.

A. 8. Cochran and others of Cleveland, Ohio, put down a well on the
A. R. Taggart property near the Johnson Oil Refining Smith No. 1. The
location was on a small tract in the 114 of the SEY of the SE14 of Sec-
tion 5, 50 feet from the south line and 50 feet from the west line. TFor-
mation conditions were similar to those in the Smith No. 1 well and drill-
ing was continued to a total depth of 1700 feet. After being shot with
nitroglycerin on April 16, 1928, the output by pumping amounted to be-
tween 10 and 20 barrels per day.

The Bankers Trust Company of Muskegon with J. B. Reed as con-
tractor drilled on the John Torrent estate in the NE1/ of the NW1; of
Section 17, 500 feet from the north line and 300 feet from the east line.
This location, which was farthest south of any in the field, was just east
of the P. M. Ry. embankment and southwest of the south center line of
Section 8, near the forks of Cedar Creek. A show of oil was reported
at 1024-1039 feet in the supposed Berea horizon, and the top of the
Traverse was found at 1605 feet. Some oil and gas was tapped at 1678
feet and the well was drilled to a total depth of 1714 feet. A shot of
nitroglycerin caused very little effect so that plugging and abandonment
followed on May 9, 1928.

The Muskegon Oil Corporation also drilled on the John Torrent estate
in the SW1, of the SE1} of Section & 250 feet from the north line and
250 feet from the east Iine. The Traverse limestone occurred at 1602
feet and shows of oil and gas were present from 1612 to 1624 feet and
from 1696 to 1700 feet. Drilling was continued to a total depth of 1720
feet and the well was shot on April 30th with 100 quarts of nitroglycerin
from 1612 to 1624 feet and from 1662 to 1700 feet. Forty-eight hours
after the shot 8 barrels of oil were taken from the hole and it is reported
that the well is a very small producer.

A well was put down by the Muskegon Qil Corporation on the Albert
Heinz farm in the NE1/ of the NE1 of Section 8, 250 feet from the south
line and 175 feet from the east line. The top of the Traverse limestone
was found at 1620 feet and gas was first struck at 1656 feet. Oil oc-
curred from 1660 to 1669 feet and drilling was continued to a total depth
of 1682 feet. The initial production was 14 million cubic feet of gas
and about 300 barrels of oil.
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The well farthest west in the field was drilled by the Bulldog Oil and
Gas Company on the Chas. Giles farm in the SE/ of the SEl} of Sec-
tion 6, 150 feet from the south line and 150 feet from thg east line. This
test was the first drilled with a rotary outfit in Michigan and was
watched with considerable interest. Drilling was in charge of Edward
M. Self and C. Wilbur White of Chicago was president of the company.
The top of the Traverse was found at 1577 feet and a show of oil and gas
was present from 1632 to 1637 feet. The well was drilled t? a total
depth of 1690 feet and was shot on two different occasions. The first
charge consisted of 60 quarts put in from 1627 to 1645 feet on April 30th
and the second consisted of 140 quarts from 1635 to 1645 feet on May 4tp,
1928. Results of shooting were only £ barrels of oil and about 5,000 cubic
feet of gas and plugging followed immediately. o

Several other major companies hold acreage in the vicinity of the field
but have not commenced any active operations. These include the Ohio
0il Company, the Pure 0Oil Company, and the Sun 0il Company. Qn
May 18th there had been 25 completions in Muskegon Twp., which in-
cluded 8 dry holes, 2 shut in gas wells, and 15 producing oil wells. Of
the 15 producers, 10 are making gas which amounts to from 200,000 to
1,000,000 cubic feet daily, which is more than sufficient to flow jche oil.
The other five are pumpers and they bring the average production per
well to about 75 barrels per day. o

New wells are constantly being drilled and although the pool is lim-
ited to the north, west and southwest, many inside locations still remain.
Operations to the southeast have been somewhat delayed because of the
difficulty of moving in equipment. Possibilities exhibit themselves in
this direction for future extension of the field. At the present time there
are 21 rigs in the immediate area and several new projects are unfler way.
A summary of wells in the Muskgon field up to May 15, 1928, is included
in the following list:
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WELLS IN MUSKEGON OIL FIELD (TO MAY 15, 1928)
Bbls.
Company Order of Farm Date Initial
Completion Completed | Production
Bankers Trust Co.......... ... ... 18 John C. Torrent........... 4-18-28 Dry
Bowers-O’Keefe. . ................ 7 Chas. W, Smith........... 3-15-28 Dry
Bradley, Wm,, Trustee............[............ Alex Layman. ............ Drilling
Bulldog Oil & Gas Co.............. 21 Chas. Giles........... ..| 5-2-28 Dry
Citizens Petroleum Co............. 5 A. & O. Becker. ..... .| 3-13-28 | Dry
Albert Heinz, No. 1.. Drilling
Cochran, A. S.,etal. ............. 17 A. R, Taggart...... 4-12-28 15
C(_)c.hrar} & Press...c oo Augusta Steiner. .. .. Drilling
DixieO1 Co...o oo oiieei et 11 Chas. Reeths, No. 1. .. 3-25-28 415 M.
30 bbls.
13 Fred Figge, No. 1......... 4-1-28 400
Fred Figge B, No. 1 (No. 2).| 4-26-28 B. 5.-60
A.and O. Becker.......... Drilling A. S.-150
. Fred Figge, No. 3......... Drilling
HilL R. L.,etal.................. 3 John C. Marquact......... 3-22-28 Dry
Joliet Morris Development Co 12 John B. Nichols........... 3-30-28 500
Garrett Kooi.............. 5-11-28 80 A. S.
John Ehler. .. ............ Drilling
Johnson Oil Refining Co.. . ........ 10 Harley Smith............. 3-24-28 A. S.-40
4 Grace B. Cehak........... 3-3-28 Dry
Lakeshore Petroleum Co......... ... ... ... Joseph DeVries. . ......... Drilling
11 James Dow............... Dry
Lakeshore & Citizens Petroleum Co.|............ Tom KooOl. ......oocvenenn illi
Lima Oil Corporation. . ........... 6 Margaret Figge. .. ........ 6 M.
(Maire-Caswell Co.)
Muskegon Development Co........ 15 H.Hartman.............. g 360
Muskegon Git Corp................ 1 Bert Hazekemp. .......... Dry
2 Chas. Reeths, No. 1....... 330
3 Fred Figge, No. 1......... 178
20 Albert Heinz, No. 1........ 1 360
16 H. C. Heinz, No. 1. ....... 4-5-28 50
19 John Torrent Est.......... B. S.-10
Herman Heinz............ illi
Porter, Glenn M., Trustee. ........[.......oont Geo. Workman............
Reed Oil Co.....ooovennivienini]iiiinonn A.Heinz........... L.
Wa-je-sel Qil Co.. . ...oovvini i Peck & Anderson.... .
‘Wolverine Mineral Development Co. 8 Geo. H.Shoup............ A.S.-25
PRODUCTION.

The oil from the Reeths well is of paraffin base and various field tests
have shown it to be from 33.5 degrees to 37 degrees Baume gravity. It
is dark in color and lower in gasoline content than any of the Saginaw
crudes. In January a price of $1.30 per barrel was quoted for it by
the Standard of Indiana refinery at Whiting, Ind. The first tank cars
of oil were shipped from Muskegon on Dec. 17, 1927, and showed a re-
finery gravity test of 37.2 degrees. Be. The crude is of paraffin base
and has been given the same rating as Mid-Continent. Later in May the
price was increased to $1.35 per barrel at the well. A sample tested

showed the following result:

A.P. L Gravity. ............ 36145—37 degrees
Sulphur Content . ... .. ......... .. 336
§8. R. Gasoline content .. .. ....... .. 34—35%
Kerosene Content .................... .. 14%

The remainder crackable residiuum.

The market for the output of the field has been furnished by the Stand-
ard Oil Company of Indiana. Part of the o0il has been shipped to Whit-
ing, Indiana, but the most of it isx used in the smaller new refinery at
Zilwaukee, Michigan, near Saginaw. A 4 inch pipe line has been in-
stalled from the wells in the district to the loading racks on a nearby spur
of the Pere Marquette Railway. Recently the company leased from

-
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Charles Myler an acre of ground which adjoins the North Muskegon sid-
ing junction where the loading cars are now located. Upon this small
tract it is proposed to erect two 2,500 barrel storage tanks as soon as the
daily production warrants such precautions.

The decline of the wells has not gone on far enough to make any
speculations concerning their future productivity. After the first day
they drop off about one-half and during the first month the decrease in
output for the larger wells averages from 2145 to 3 barrels per day. The
Reeths well made about 3,500 barrels of oil during the first month after
it came in. On March 2, 1928, the output of Muskegon Field had reached
1000 barrels daily and by June 1st, this figure had been increased to
almost 2000 barrels by flush produncers.

The Muskegon Oil Corporation and its associated companies contribute
the greater part of the field’s production. At the present time the Dixie
Oil Company is the second largest operator from the standpoint of
current output. Numerous other concerns are finding producing wells
and are entering actively into the development of the field.

Gas has been found in larger quantities than anywhere else in Michi-
gan. Up to the present no commercial use has been made of this com-
modity except for flowing the oil and for fuel in drilling on adjacent
properties. The two largest gassers in the field are closed in with a
potential supply of between 10,000,000 and 12,000,000 cubic feet. Nego-
tiations are under way with the Muskegon Traction and Lighting Com-
pany to use the gas.. The heating value of this fuel amounts to 980 B.
T. U. and the the public utility firm proposes the adoption of a propor-
tionate mixer to utilize at least a part of the natural gas coming from the
wells. As yet arrangements have not been consummated between the
city officials and the present producers of artificial gas for terms in the
utilization of this new supply.

GEOLOGICAL CONDITIONS.

Although drilling in the early days at Muskegon had given general
information concerning the rocks to a depth of 2627 feet, an accurate set
of samples had never been kept. When the Mukegon Oil Corporation
drilled their first test on the Hazekemp property, a complete record from
drill cuttings was preserved. - Since the development of the field has
progressed other complete and detailed records have become available.
Figure 14 shows a comparison of well sections across the Muskegon Oil
Field and demonstrates geological conditions in thickness variation and
relation of oil, gas and water. The heaviest flow of water comes im-
mediately below the drift, but some of the wells low on structure report
water at about 600 feet. Gas or oil in small quantities usually occurs
in a sandy limestone at depths from 540 to 580 feet. A horizon at about
1200 feet also shows oil and gas in nearly all the wells favorably located
on structure. The principal production comes from depths ranging from
1620 to 1680 feet.

The first rock to be encountered is the Lower Marshall formation where
a flow of water is tapped. At Saginaw the equivalent beds occur be-
tween depths of 1000 and 1100 feet. The Coldwater Formation which is
next penetrated shows several calcareous phases, one of which contains
frequent pays between 600 and 700 feet. The interval from this shaly
limestone to the red limestone is about 260 feet. This red horizon is the
best marker in the field and has been found in all the wells.
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The identity of this red bed is thought to be equivalent to red shale
that occurs very close above the Sunbury black shale in the Saginaw
District. In the samples from several wells at Muskegon, miscroscopic
carbonaceous streaks and pyrite are found in the gray shale immediately
below the red limestone.

The greenish gray shales of the Bedford Formation replace the Berea
on. the western side of the State. They contain occasional sandy zones
or “shells” and one of these has been logged as “Berea” by drillers. This
frequently contains oil and gas and occurs at an interval of about 340 ft.
below the top of the “red marker.”

Below the Bedford formation occurs the Devonian Antrim black shale.
This rock is full of pyrite and sporangites and becomes more calcareous
toward the bottom. Tt is logged as “coffee” shale by drillers because of
the striking resemblance of drill cuttings to ground coffee. The color of
sand pumpings is a chocolate brown.

The top of the Traverse Formation is a transition zone and is difficult
to establish in well records. In the field the drillers usually call the
Traverse the first buff limestone. and it is the nsual casing point before
drilling into the pay. TFrom well samples the actual top of the Traverse
is shown to be approximately 70 feet above this place. The interval
between the top of the red marker and the Traverse has been remarkably
constant at about 730 feet.

The most important pay strata in the Muskegon Field up to the present
time have been in the upper part of the Traverse limestone. The rock is
a gray to buff porous limestone which is honeycombed in some places and
shows a corraline structure. Gas starts ecoming from 10 to 20 feet below
the top and the first oil is usually tapped from 30 to 40 feet in the Trav-
erse limestone. No water has been found close below this pay on struc-
ture.

Since no sharp break occurs between the Traverse and Dundee lime-
stones in the western part of the State it ig difficult to differentiate
between them with any degree of accuracy. Both of these formations
thin decidely and probably only represent together only about 300 feet of
strata in the Muskegon area. Further difficulty is encountered in de-
termining the break between the Dundee and Monroe formations. The
only present basis for determination of Monroe age from well cuttings is
dolomitic character, and this is by no means definite criteria. Future
drilling to greater depth may modify these conclusions as to the thick-
ness limits of the Traverse and Dundee.

The first idea of structure near Muskegon was developed by Dr. A. C.
Lane and was restated by R. A. Smith in Publication 14. The conten-
tion was that a rise in:the rocks occurred to the north across Muskegon
Lake, and this was substantiated by the findings in the Reeths well.
These results showed a northward rise of about 40 feet to the mile.
Since the regional dip according to the well data proved to be southeast,
evidently some type of pronounced structure was represented. Later
drilling partly defined the structure.

Dry holes to the northeast and north outlined the pool in those direc-
tions and showed a sharp northeast dip. Failures to the south and
southwest also limited development in those directions. Indications now
are that the fold is a closed anticline with a northwest-southeast trend.
Points of control are lacking to the southeast and the exact size and
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