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GENERAL ACTIVITIES

(Comparative Statistics 1957-58)

Exploratory and development well permits issued for 1958 increased
3,9% from 1957. In 1958, permits totaled 481, classified as 437 for explora-
tory and development wells and 44 for service wells. For 1957, the total
permits issued numbered 461 with 420 as exploratory and development wells and
41 as service wells. These figures represent the actual permits issued and do
not include the cancel and transfer of permits from previous years.,

Completions registered a slight decline (2.4%) from the previous
year. This percentage decline does not include 40 service well completions
for 1958 and 38 service well completions for 1957, Table I is a comparative
summary of the exploratory and development well completions for the two years
in question,

TABLE T
EXPLORATORY AND DEVELOPMENT WELL COMPLETIONS, 1957-58 (Inc.)

1957 1958
Per Per
cent cent
0il Gas Dry Total Success |0il Gas Dry Total Success
Exploratory Wells 13 5 132 150 12.0 11 7 134 152 0 11.8

Development Wells 163 35 75 273 72,5 155 13 93 261 64,4

Totals 176 40 207 423 51.1 166 20 227 413 45,1

The footage drilled by exploratory and development wells decreased
71,995 feet from last year. Drilled footage totaled 1,156,923 feet for 1958
and 1,228,918 feet for 1957. Of the 1958 total, 414,914 feet was attributed
to exploratory wells and 762,611 feet to development wells. Average explora-
tory effort drilled 2,730 feet and average development effort 2,922 feet, In
1957, exploratory footage totaled 388,763 feet and development footage 840,155
feet. For that year, the average exploratory effort drilled 2,592 feet and
development effort 3,077 feet.

0il production in 1958 declined 8.5% and gas increased 65,1% from
the previous year. Production reported for 1958 was 9,308,018 barrels of oil
and 10,964,378 MCF of gas. Production reported for 1957 was 10,168,602 barrels
of oil and 6,639,813 MCF of gas. All production figures are from the records
of the Michigan Department of Revenue,

EXPLORATION

The exploratory wells drilled during the year resulted in five new
01l fields, two new gas fields, five extensions, and six new pools for a 11.8%
success ratio. Additional encouragement for the year was provided by the dis-
covery of five oil pools and one gas pool extension through the drilling or
reworking of development wells. These wells have not been included in the
exploratory statistics. Subsurface geology continued to be the major tool of
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exploration., However, a substantial number of exploratory tests were drilled
as a result of gravity surveys.

Forty-four exploratory wells were classified as important deep tests
in 1958, A formational breakdown of these tests in ascending order is as follows:
six the Prairie du Chien, six the Trenton-Black River, four the Cineinnatian, ten
the Clinton, nine the Niagaran, four the Salina, one the Bass Island, one the Bois
Blanc, one the Sylvania, and two the lower Detroit River. The deep tests resulted
in five discoveries, or a 3.3% success ratio.

Two geological test permits were sssued in 1958, Six such permits were
issued 1in 1957.

Geophysical exploration was conducted throughout the year. All reported
work was in the nature of gravity surveys. Southlwestern and southern Michigan
received the greatest amount of attention. However, surveys were also conducted
in St., Clair County and surrounding area.

Undeveloped acreage under lease at the end of the year as reported by
several companies increased substantially from the previous year. Twelve major
companies and two independents reported 1,078,511 acres under lease at the end of
1958, These same companies reported 843,072 undeveloped acres under lease in
December of 1957, Most of the increase in acreage can be attributed to southern
Michigan.

Subsurface geology as in the past was the most efficient tool of explor-
ation in Michigan during 1958. All but two of the recorded discoveries were the
result of subsurface geology. These two tests: Bernhardt-Kain #1, Section 30,
T,7S., R.6E., Monroe County, and Devine-Kok #1, Section 29, T,5N., R,14W., Ottawa
County, were the result of a combination of gravity and subsurface geology.

2. PULASKI

{. ALBION
PROSPECTS FOR 1959

Exploration and development well activity is expected to increase during
1959, A large part of this increase will be in southern Michigan. Current and past
successes in the Western, Southwestern, and Eastern Districts continue to stimulate
interest in those areas. The Basin District will probably maintain the same level
of activity as in the past few years.

Explanation for the Core Photographs
T1llustrated on Page Five

1, Albion: Carter Oil Co. - Rosenau #1, NW SW N4, Sec. 23, T.3S., R.4W,,
Albion Township, Calhoun County
Producing zone - Trenton Formation, approx. depth of sample 3968

2, Pulaski: Sun 0il Co. - Blair #1, NW NE SW, Sec., 20, T.45., R.3W.,
Pulaski Township, Jackson County
Producing zone - Trenton Formation, approx. depth of sample 3927

q% Scipio: Aurora & McClure - Rowe #A-1, NW SW SE, Sec. 3, T.535., R.3W.,
Scipio Township, Hillsdale County
Producing zone - Trenton Formation, approx. depth of sample 3940

B, DNorthville: Taggart - Newton #2, NE W SE, Sec. 2, T.1S., R.7E.,

Salem Township, Washtenaw County 3. NORTHVILLE 4. SCIPIO

Producing zone - Trenton Formation, approx, depth of sample 4151




TRENTON-BLACK RIVER DEVELOPMENTS IN SOUTHERN MICHTIGAN

Favorable developments in the Trenton-Black River Formation of the Ordovician
System created considerable interest and activity in the oil industry during 1958.
This interest was confined principally to Branch, Calhoun, Jackson, and Hillsdale
counties (see inside front cover). Activity ranged from intensive leasling programs
to development in the Scipio Tield which was discovered 1in 1957, Nineteen new wells
were completed bringing the total to 25 producible wells at the end of 1958, These
wells produced 527,253 barrels of 0il during 1958 for an accumulative total of
613,484 barrels. Production is from a secondary dolomite and 1is confined to a
fracture zone. Presently, the field is about one half mile wide and two miles long,
trending south-southeast to north-northwest. Structurally, the fracture zone 1is
directly associlated with a shallow syncline which plunges to the north-northwest.
A1l of the production has been in or on the flanks of the depression. Approximately
30 feet of relief is indicated. The northwest and southeast limits of the field have
not been established. The Trenton-Black River 1is principally limestone with very

1ittle porosity outside the fracture zone.

Another Trenton-Black River discovery was drilled 4in the area in December, 1958,
This test was located in Section 22, Albion Township, Calhoun County (see Table IV).
It is significant that the well is aligned with the general Scipio trend although
Jlocated some twelve miles away in a northwesterly direction. The structure and
general characteristics of the Albion Field are similar to those in the Scipio Field.
Based on the lineation and position of the two fields, a successful test was completed
between these fields in early 1959. This test, the Turner Petroleum Corporation, Blair
No. 1 in the SE MW SW Section 20, T.4S., R.OW., Pulaski Township, Jackson County, has
all the general characteristics of the earlier two fields. The nature and position of
the three fields suggest the possibility of a fracture zone at least twenty miles in
length which has been partially proven productive of oil. Future prospects along this

trend are very encouraging.

The producing pays in the Scipio, Pulaski, and Albion trend are illustrated on
page five., All of the photographs are of representative samples from four-inch cores
which have been reduced for publication. A small section of a core from the Northville
Tield in northeastern Washtenaw County is included for comparison, The vugs in the
cores vary considerably in size and shape, depending on the degree of fracturing and
resulting solution activity. The pays are irregular as can be expected in reservoirs
of this type. Some of the fractured and brecciated zones have been completely re-
sealed with white crystalline dolomite, The reservoir energy 18 furnished principally
by a large gas cap with some indications of a bottom hole water drive. The wells are
prorated at 150 barrels of oil per day but not allowed to produce in excess of 200 MCF
of gas per day. Present spacing 1s one well to 20 acres with the wells located in the
center of the northwest and center of the southeast ten acres of each forty-acre tract.

type of fracture zone trend discussed above is costly and
hazardous. The low differences in relief are not readily indicated by regional
contours. 1n other Trenton producing areas of the state, such as the Deerfield,
Northville, and Freedom fields, the fracture zones have been located along the flanks
of good vertical structures with reliefs of several hundred feet in less than one-
quarter mile. These structures are prominant northwesterly trending features which

are indicated with a minimum amount of well control.

Exploration for the

loratory and development activity during 1959 will be
k River sediments in southern Michigan. The results
aring on the future of the o0il industry in Michigan.

A major portion of the exp
concentrated on the Trenton-Blac
of this work will have a direct be

OIL FIELD BRINE

Michigan oil fields were i

‘ producing a total of 179,231 barrels of
Srlne per day at Fhe end of 1958, This is a decrease of 16,399 barrels pei

ay as compared with a total of 195,630 barrels per day at the end of 1957.

Table II is a record of all Michi i iel i

‘ ' gan oil fields which were produc-

iﬁg %nteicess of 2,000 barrels of brine per day and the percentage factgr ogc
e tota .produced from these fields in relation to the %otal daily bri

produced in the state. ; o

TABLE TT
Field 1958 1957 1956 1955 1954 1953
goigwgzir 29,344 33,704 33,256 29,799 26,751 22,601
Fe v 21,785 22,385 23,822 24,907 28,105 30’498
reeman-Redding 12,247 12,612 11,930 12,734  14.501 17,485
gorte;. 11,719 11.963  12.292 - 12.604  12.528  11.966
Decp River 11,321 = 13,020  11.729 10,538  5.174 I, 368
Story Lake 10,215 8,561 7 062 7,139 5.142 I 166
Pentiate: 9,455 8,725 8.129 8.19 6.997 7473
. ? 9 b4 9 9 7 ’2
iylgaﬁl . L, 598 6,950 6,407 4,830 g 922 g’ggg
Kinball ake 4405 10,004 10,040 12,276  12.859  11.543
iz igfleld b 071 I, 327 B.612 3,620 7,205 I 116
Eva;;t n 3,763 L, 456 2,477 2,390 2,517 2’453
vart 3060 4,685 4,610 5590 6.035 6.692
Prosp 3302 3,513 3. 6l 3, 5l 3012 3,060
Verson 2.530 2.910 2,825 2,825 2300 2,335
eynolds 2.251 1.139 w78 170 o ’
Huber 2. 1h6 1,727 592 1 0 8
Cedar 2,102 1,960 1,217 1,637 1,616 1,607

Total (19 fields) 150,587 166,158 162,686 164,670 158,612 158,824
State total 179,231 195,630 196,563 202,361 194,078 190,817

Per cent state total 84.02 84,93 82,77 81.37 81.73 83.23

Of the nineteen fields tabulated, five h ]
. , ad an increase in the dai
izgznznoihbréze prid;ced and fourteen a decrease. The most significant inci;iZes
e ony Lake and Pentwater fields The Reynolds, Hub i
produced in excess of the 2,000 barrel a ; b e oes
: : . per day production rate during 1958
appear in this table for the first time Th ! 2 e
' . e substantial decrease in bri
produced in the Kimball Lake and Fo i ord abands
rk fields was due to pluggi
: ‘ ging and abando
giwgelis% The decrease in the Deep River and Coldwater fields was due to tﬁ:egiut
status of several temporarily abandoned and nonproductive wells,

Operators in Michigan oil fields we ]
‘ re returning 176,774 barrel
Sgizi ge? day tg apgroved subsurface formations. This was 98.63 per ceni 2foihe
rine produced. Of the remaining 2,457 barrels, o a

: , , or 1,37 per cent, 1,08
Sarrels was ?elng used by county road commissions for road mainienance and,in9
I‘eaise ope?atlons anq 1,368 barrels was being disposed of on the surface and

e easeg in small widely scattered amounts in accordance with temporary a

ments with the operators. v e
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TABLE XV
CUMULATIVE WELL COMPLETIONS BY COUNTIES
January 1, 1925, to January 1, 1959

Page 2- Cumulative Well Completions by Counties

Gas Dry Total ,
County 01l Gas Storage LPG WI Holes Completions Gas Dry Total
County 0il Gas Storage LPG WL Holes Completions
1, Alcona 0 0 0 0 0 14 14
2. Allegan 1,262 49 0 0 0 1,582 2,893 51. Oceana 280 n 0 0 0 317 601
3, Alpena 0 0 0 o 0 8 8 52. Ogemaw L87 10 0 0 0 153 650
4. Antrim 0 1 0 o 0 25 26 53. Osceola 326 107 85 0 0 278 756
5. Arenac 395 Ak 0 o 0 360 799 54. Oscoda 2 0 0 0 0 9 11
6. Barry 69 0 0 o 0 109 178 55. (Otsego 1 8 0 0 0 28 37
7. Bay 456 1 0 o 0 202 659 56. Ottawa 369 1 0 0 0 406 789
8. Benzie 0 0 0 0 0 2 2 57. Presque Isle 0 0 0 0 0 2 2
9. Berrien 7 0 0 0o 0 52 59 58. Roscommon 177 0 0 0 99 290
10. Branch 0 0 0 0 0 13 13 59. Saginaw 377 2 0 0 0 163 542
11. Calhoun 1 L 0 0o 0 29 34 60. Sanilac 0 0 0 0 0 18 18
12, Cass 10 0 0 0o 0 63 73 61. Shiawassee 1 0 0 0 0 L5 16
13. Charlevoix 0 0 0 0o 0 7 7 62. St. Clair 22 10 0 0 0 105 137
14, Cheboygan 0 0 0 0o 0 11 11 63. St. Joseph 0 0 0 0 0 12 12
15. Clare 372 169 339 0o 0 328 1,208 64, Tuscola 137 1 0 0 0 93 231
16. Clinton B0 0 o 0 67 71 65. Van Buren 704 o 0 o 0 935 1,639
17. Crawford 78 0 0 o 0 17 95 66. Washtenaw 8 W0 o 0 70 92
18, Baton 0 0 0 o 0 11 11 67. Wayne 7 17 0 6 0 140 70
19. Emmet o 0 0 o 0 3 3 68. Wexford 1 1 0 o 0 37 39
20, Genesee 11 0 0 0 0 35 L6
21, Gladwin 703 0 0 o o 234 937 .
22. Crand Traverse 0 0 0 o 0 7 7 Totals (So. Pen.) 9,663 1,358 742 14 1 9,720 21,498
23. Gratiot 25 7k 0 o 0 222 321 ,
oL, Hillsdale 25 0 0 o 0 39 6l 69. Chippewa 0 0 0 0 0 4 L
25, Huron L 0 0 0o 0 65 69 70, Delta 0 0 0 0 0 1 1
26. Ingham 0 0 0 0o 0 12 12 7L. luce 0 0 0 0 0 1 1
27. Ionia 9 0 0 0 0 66 75 72. Mackinac 0 0 0 0 0 2 2
28, Iosco 0 0 0 0o 0 17 17 73. Schooleraft 0 0 0 0 0 2 2
29, Isabella 645 158 0 0o 0 437 1,240
30. Jackson 5 1 0 0 0 Ll 50
31. Kalamazoo 17 0 0 0o o0 93 110 Totals (No. Pen.) 0 0 0 0 0 10 10
32. Kalkaska 22 7 0 0 o0 39 68
33, Kent 417 6 0 701 320 755
34, Lake 18 1 0 0o 0 ol 113
35, Lapeer 5 0 0 0 0 45 50 ~ Totals (State) 9,663 1,358 742 14 1 9,730 21,508
36, Leelanau 0 0 0 0 0 8 8
37. Lenawee 1 1 0 0 0 29 31
38, Livingston 0 16 0 0 0 59 75
39, Macomb 1 0 0 0o 0 17 18
40. Menistee 0 0 0 0o o0 20 20
41. Mason 62 5 0 0o 0 122 189
L2, Mecosta 98 193 113 0 0 329 733
43, Midland 886 1 0 1 0 253 1,141
Ly, Missaukee 142 L5 83 0 0 149 419
L5, Monroe 36 0 0 0 0 73 109
46. Montcalm 358 220 69 o 0 198 1,145
47, Montmorency 3 1 0 0 0 17 21
48, Muskegon 425 118 0 0 0 323 866
49. Newaygo 190 39 53 0 0 295 577
50, QOakland 2 2 0 0 0 L2 LA
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Year Marshall _Berea

1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958

2,879
b,532
3,875
5,50k
L, 86
4,118
L,057
3,876
4,175
3,263
3,079
2,890
2,175
1,609
1,989
1,420
1,875
1,662
1,678
1,830
1,583

TABLE XVIL

ANNUAL OIL PRODUCTION BY FORMATIONS

Traverse

L4 000

94,000

434,000 482

231,000 83,650

113,559 789,645
89,387 330,510
61,876 152,787
63,616 145,176
55,066 143,630
L8,226 223,336
63,305 174,992
93,599 134,888
62,877 509,299
51,119 2,488,753
39,413 1095069884
3h,154 8,717,972
L3, 764 Iy 455,607
53,570 5,475,975
50,310 4,8589236
L7 Lél L 348,587
L2, 485 299u3,994
32,132 2,332,730
32,794 3,157,115
30,311 4,200,258
28,965 M,280,674
28,996 Iy, b2, 243
27,254 3,689,227
2L, 596 3,397,823
22,026 2,997,465
22,217 2,448,105
26,193 2,048,256
2L, 356 1,974,389
19,926 1,789,636
19,462 1,448,231

These data include estimates fo
when an accurate breakdown was not avail

Dundee

1,446
277,970
3,738,035
3,508,332
3,570,970
6,716,873
7,743,299
10,331,197
15,537,778
11,681,886
16,047,245
16,194,612
12,877,772
10,879,392
11,695,296
16,030,753
15,623,591
13,710,179
13,651,857
14, 064,533
12,443,546
11,702,520
10,575,987
9,516,523
8,242,103
7,297,355
6,599,408
6,403,314
5,959,338
5,635,689
5,359,284
L, 527,027

r multiple pay wells and leases
lable.

 Detroit  Salina- Yearly

River Niagaran Trenton Totals
L,000
94,000
b35,928
592,620
L, 641,239
3,928,229
3,785,633
6,925,665
7,941,995
10,602,759
162 15,776,237
7,640 11,918,013
8,923 16,628,344
7,346 18,744,709
14,000 19,494 23,462,095
9,125 108,585 19,753,103
73,763 84,783 16,358,717
119,698 69,289 21,753,771
180,282 51,187 20,767,724
34l 550 34,633 18,489,470
598,240 27,041 17,267,493
416,651 24,297 17,074,518
556,028 22,867 16,215,613
916,179 18,699 16,871,046
1,615,211 13,606 16,517,333
1,820,598 15,613 15,826,148
1,952,899 13,426 13,926,518
2,504, 094 2,599 20,972 13,249,428
2,632,204 24 800 7,187 12,284,510
2,968,874 15,692 167,982 12,028,059
3,101,121 11,258 118,004 11,265,832
2,993,166 8,262 102,157 10,739,697
2,811,865 24,082 161,979 10,168,602
2,571,719 131,956 608, 040 9,308,018

1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958

Year

Marshall

TABLE XVIIT

PERCENTAGE ANNUAL OIL PRODUCTION BY FORMATIONS

Berea

Detroit Salina-

Traverse Dundee River Niagaran Trenton
100.00
100.00
99.56 11 .33
38.98 14,12 46,90
2.45 17.01 80.54
2,27 8.42 89.31
1.64 4.05 oh.31
.92 2.10  96.98
.69 1.82 97.49
46 2,11 97.43
%) 1.11 98,49
.79 1.13 98.02 '021
. .28 3.06 9. 51 '85
.02 .27 13.28 86.39 Lol
.02 17 BL.78  5L.89 .06 .08
.02 17 a1 55.07 -05 '
.03 27 27,2k 7149 45 '52
.02 L2k 25,18 73.69 .55 ’22
.02 L2k 23.39 75,23 .87 25
c2 - T 1.86 .19
.02 .25 17.05 79.06 3.46 116
.02 19 13.66  82.37 3.62 1
.02 21 19.47 76.73 3.43 S1L
.02 18 2B.90  69.36 513 11
.02 .18 25.92 6102 9.78 .08
.Ol .18 28.07 60,13 11.51 .10
01 °§O 26.49  59.18  14.02 10
.01 19 gi.ig gg.gg 18.90 .02 116
: . . . 21.43 .20
.83 .%g ig'ig gg.zi 21 .68 .13 1'23
) ) 9 27.53 .10 '
.02 .23 18.35 52.50 2 o
.02 .20 17.60 52:70 27’27 g g
L02 21 15.56  Le.63 23.63 1:52 2'23

35
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TABLE XX

TABLE LIX PERCENTAGE ACCUMULATIVE OIL PRODUCTION BY FORMATIONS

ACCUMULATIVE OIL PRODUCTION BY FORMATIONS

Detroit Salina-~ Cumulative Detroit Saling

Year Marshall Berea Traverse Dundee River Niagaran Trenton Totals Year Marshall  Berea Traverse Dundee River Nj_agar;n Trenton

4,000 k4,000 1925 100.00
%222 98,000 ) 98,000 1926 100,00
1927 532,000 482 1,446 533,928 1927 99.64 .09 27
1928 763,000 84,132 279,416 1,126,548 1928 67.73 7l ol 80
1929 876,559 873,777 4,017,451 5,767,78) 1929 15.20  15.15 = 69.65
1930 965,946 1,204,287 7,525,783 9,696,016 1930 9.96 12.42 77 .62
1931 1,027,822 1,357,074 11,096,753 13,481,649 1931 7.62 10,07 82.31
1932 1,091,438 1,502,250 17,813,626 20,407,314 1932 5.35 7.36 87.29
1933 1,146,504 1,645,880 25,556,925 28,349,309 1933 L. oL 5 81 90.15
1934 1,194,730 1,869,216 35,888,122 38,952, 068 1934 3,07 L. 80 %2.13
1935 1,258,035 2,044,208 51,425,900 162 54,728,305 1935 2.30 3.7 93.97 . 001
1936 1,351,634 2,179,096 63,107,786 7,802 66,646,318 1936 2.03 300 3. 69 o
1937 1924’1}4'9511 21688 7395 79 ’155’031 16,725 83927)"!’9662 1937 1’70 3023 95'05 ’02
1938 29879 19)"!'65 9630 59177,1“'8 9573“’9162‘]’3 X 2“”071 102,01—993?1 1938 .003 1,/4'1-!; 5_ 08 93'46 .02
1939 7,411 1,505,043 15,684,032 108,227,415 14,000 43,565 125,481,466 1939 .01 1.20 12.50 86.25 .01 .03
1940 11,286 1,539,197 24,402,004 119,106,807 23,125 152,150 145,234,569 1940 .01 1.06 16.80 82.01 ,02 10
1941 16,790 1,582,961 28,857,611 130,802,103 96, 888 236,933 161,593,285 1941 0L .98 17, 8 50.91; "ol g
1942 21,276 1,636,531 34,333,586 146,832,856 216,586 306,222 183,347,057 1942 o1 .89 18.73 80. 08 " gy
1943 25,394 1,686,841 39,191,822 162,456,447 396, 868 357,409 204,114,781 1943 0L 83 19.20 7959 ‘1 7
1944 29,451 1,734,305 43,540,409 176,166,626 741,418 392,042 222,604,251 194l 01 78 19,56 7014 3% o
1945 133,327 1,776,790 46,484,403 189,818,483 1,339,658 419,083 §399871,7w+ 1945 0L 8 19.38 79.13 g T
1046 37,502 1,808,922 48,817,133 203,883,016 1,956,309 uh3,380 256,946,260 1946 01 71 19.00 79.35 e 1
1947 LO,765 1,841,716 51,974,248 216,326,562 2,512,337 L66, 247 273,161,875 1947 .02 .67 19.03 79.19 "9z g
1948 43,844 1,872,027 56,174,506 228,029,082 3,428,516 L8, 946 290,032,921 1948 .02 .65 19.736 8. 62 118 g
19b9 46,734 1,900,992 60,455,180 238,605,069 5,043,727 498,552 306,550,254 1949 .01 62 19.73 7783 1.65 e
1950 48,909 1,929,988 64,897,423 248,121,592 6,864,325 514,165 322,376,402 1950 01 60 20.1k 76.9% 213 17
1951 50,518 1,957,242 68,586,650 256,363,695 8,817,224 527,591 336,302,932 1951 .01 .58 20.40 76.22 2.62 .17
1952 52,507 1,981,838 71,984,473 263,661,050 11,321,318 2,599 548,563 349,552,3 ] 1952 .0l .57 20.60 75.41 3.24 .01 .16
1953 53,927 2,003,864 74,981,938 270,260,458 13,953,522 27,399 555,750 361,836,8) 1953 .02 .55 20.73 7h.68 3.86 o1 s
1954 55,802 2,026,081 77,430,043 276,663,772 16,922,396 43,091 723,732 373,864,9H 1954 .02 5L 20.72 73,99 453 ‘o1 T
1955 57,464 2,052,274 79,478,299 282,623,110 20,023,517 54,349 841,736 385,130,7£ 1955 .01 .53 20.65 73.38 5.20 .01 .22
1956 59,142 2,076,630 81,452,688 288,258,799 23,016,683 62,611 943,893 395,870,48 1956 0L 52 20.56 7282 s ol o
1957 60,972 2,096,556 83,242,324 293,618,083 25,828,548 86,693 1,105,872 u06,039,026 1957 .02 .52 20.50 72.31 6.36 .02 .27
1958 62,555 2,116,018 84,690,555 298,145,110 28,400,267 218,649 1,713,912 415,347,0 1958 02 51 20.39 .78 Can o5 o




o >y
”n (@] [} o o o
O (@]
42 2 8 8 8 88 8§ 8 88388 8¢
J > g - ~ - - - ) N N N o o
S & g ly = O a9 ! o~ N g o vy " o~
g oy o~
[ONN 1)) i
4+
&3
o ,m. .
AW — fw % m .m
w L & B3 2 o
g p o S @ g 8 g
E o @ 85 @ @
[¢] [ = O A o S &)
) wh @]
2 + = © &
= o = 0 o : e
— - O £ = @
0 . A - O o]
/= %\/ N > = o o
H N [ o1 - o o
o - © <z 0 o o & A
2 M O e s e ~ o @
<q = oM 0n
S =N o w3 5 A 0 = b
= M =\ oo < Q g & po 8 83
5 2 55 £ 0§ 328 b - R
. &
=g g0 & s 808 3 8 VI 1= T o
H O a0 R - - 8 < 5§ 2 8§ o 8 50
mo D +1.2 ! OL 0 £ & © O M 9 m 53
= o) ] ol n 1= fav} ] © [0} It i
D = ol VA N Y= £ ~— m m . I . 5] o ©
S = g Rl = X g S o — 4+ S 209 a3 9 0 o a
5o S S L 5 3
o+
& T 0
2 : s LY
B g . o £ ¢ 5 o~
o 3 o N g H & <,
o . & 9 [ jaar R
Q +2 [3) . I Tm [ - w O
; 2 .8 8 sF 8 Tz 8 "8 s 9 9 2o
8a 88 8a& 3, © . w0 e ol o4 s ° & = 8 “ =38
5 2 S we 2 84 %o od O W p 0 c £
Hew ef eA ¢ EE 4 L4 TR ORA ow o4 ¥ 8 300§ o s
g At A e . o od 00O £ £ 4 o O “ )
Ald B = g4g w e 4 52 £8 5 A4 A4 80 & g
994 5. 88 4 85 & ¥4 G 89 4 2§ &2 g 5
S o O o 5A A = oo ML Mmoo mk> Q@ 2 Q 0 £
Bleh o8 oou B 48 m v g o o e B @ m = & -3
lga gn B8y & BS ¢ 58 5@ 58 09 4 9 4 g A T
ElL— S~ LT ae ¢ E4d Ex £&  » £ © £ o o
gz 27 87 04 B 0§ 87 87 87 § & & b 8 ﬂ 53
m & s B 1 - g g @ o 0 2 2 3
*a°0 W%
TL9TIGEC  €80°6f G6Z°9TT HOHTZAG0°C  EEGUte’T 6°29L88¢ G GE9T6E 0°999‘g62 g 68T 066°6G sTE}0]
6EC6TT 666 ‘8T - 0°0HG ‘289 - 0°292'91 0°291°6¢E 0°H0G ‘11 ouumm”umm usTeH ‘1%
- - - g 66€ 4Tl - - 0°tgL" 4 - Q€8T mmu. £q1p es0y
HT6ZTL - 2€2° 20T 0°€09°€LT T2 TOT T 0°€96°921 0°€8 12T 0°126 ‘4 ocm@ﬁ,mm@ 1 YOTMION pmmm
806621 - - 0°068°L9 - - 0°0T0 42 0°Glh‘G oommm.ooa queseaTd M
0z1'/8 - - H°9HEGEE - T°444°QT FAR R Ry g 48h € ocomj.maj saeqaenbpesH
- G - 0°88Z ‘802 - 0°2440°89 0°TG8 CT - o,oum,omm UOq TTWeH
- 124 €90 ‘HT - 292 9t 0°H1G‘2h 0°GHE‘ 02T - o,mom“mmw ostadasquy
39 ‘1% 6062 - 0ttt LT - - 0°984°GT 0°€0G°T 0° 2t 19 US P&
906G ‘262 - - 0°G9T 911 - - 0°€98°0¢ 0°0T9°62 o“wmoammam J07BMPTOCL
002°6GL2 - - 27806 ‘024 - Q691 91T 8618 ‘s 289G ‘672 0°990‘T9T T 3eed) I9ABSE
mcoadmwl mwmwmb.‘_.ﬁm »  AJL] Sen SOTBS Gutanssoadey  TOng 9SEBO] Teng 1ueTd UOTQOBITX: T80 Yqu oy
"n*d°T $9SSOT PUTT pa1ofoey
+9G6T oA SINVIA Xd SHOILVMEAO INVIL SVO 40 FYVIHAS
TIXYX d1aVL
TL9'TIGC €80 ‘61 G6Z 91T NOHTZAG0°C LG AMTIT 6°29.°88¢€ G GE9°Z6E 0°999°g62 Q68T 066 G STe}0L
cnegee 904°9 2859 1°€28 ‘192 906 ‘00T g €€l gl 8°2G0 ‘HE 27 06€ 4T 2 6T 99N BETeNERLE!
€g10le €50°6 Gee’'9 G 695942 G66°201 6°848°1€ T otz ee T°CL6°9T 9°0£9°95t J9QUeA0
884 ‘662 #36°¢2 2644 #°910°692 GTT 40T T°866°42 0°960°2¢ 861892 € IeE N 18007.9
261 °90¢€ 892‘G #60 ‘8 7°T8T 492 Gog ‘H0T 2 HLG 92 g Eze 1L 27048t 9°9TT*49% Jequeqds
290 ‘9C¢C 1G9 Q90T 6°062°GL2 T29°60T 8°062'6G2 g9 LGl T L €T19°62 2° 916 8l 1sn8n
1T 867 094G 09T 0T 1°092 442 829°L6 L°9TE 6T AN ANAS €°1G6 12 CogLE el A1
LTEGEEC 0€8 ‘Mt oReeL €°026‘262 OHT GTT Q HTL 62 g zet he 1°G26°22 0°6G6°2Tq sun
€2l hle T 069°8 0°Z18°81e L9818 17°009°92 2 916 0¢ 2r66L0 e 8 TT6°8eh =
920 ‘zee Ll E 90001 €6t Gee 606 ‘H0T T°640°TE 3 146G 2E LTER0CLE 6° Q6% ‘“HGth TTac
Z€1°69¢2 Hel T TR 1L 6°9hG 252 046°40T 9°968°8L 2 hot ‘hE 9°LT4 g2 € 0HG ‘GlN YOJE
H2 €12 68L°T A RN L°2l6°812 T66°96 €°950 ‘2h 0°92€°TC 2°828°02 LT TIQT €2h KIenaqe
€60 ‘ene 2512 668 °TL G TLL 402 086°T2T Z2°€89 i g LTC ‘HE e llE T 6° 6ot Thty Kxenur
suoTTen edequtays ¥ FITT SED soTeg duransseadey  Teng 9s8S] Tend AuUBTd UOTA0RITXH T810L YUK
‘nrg°7  S9SS0T UL poToLo9y

e @)
[SA

<CHINOW X4 SHOTIVHEJO INVId SVD A0 ZdVIIIS

IXYX d1dVdL

QG6T MOA SNOIIVYEJO INVId SVD QYEHONTISYD NVOIHOINW




OIL AND GAS PRODUCING AREAS BY FORMATION

Y FORMATION
OIL AND GAS PRODUCING AREAS B 058

1958
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GENERALIZED COLUMNAR SECTION OF MICHIGAN
MICHIGAN GEOLOGICAL SURVEY DIVISION

SYSTEM. SERIES

FORMATION, GROUP

LITHOLOGY

THICKNESS

ECONOMIC PRODUCTS

RECENT

SAND, GRAVEL,CLAY, boulders,

SAND. GRAVEL. PEAT, MARL.

PLEISTOCENE | GLACIAL DRIFT o 0-1000 | SAND GRAVEL
"PERMO-CARBONIFEROUS™ | "RED-BEDS" SHALE _CLAY, SANDY SHALE gypsur
GRAND RIVER SANDSTONE., sandy shale 80 -95 | BUILDING STONE.FRESH WATER
PENNSYLVANIANT ¢, ¢\ aw SHALE, SANDSTONE fimestone caal | 20-535 | SHALE-COAL.FRESH WATER.
LIMESTONE, SANDY OR CHERTY
BAY PORT LIMESTONE . SANDSTONE 2-100 | LIMESTONE,FRESH WATER
MICHIGAN SHALE . gypsum, anhydrite, sandstone 0-500 | GYPSUM
"MICHIGAN STRAY SANDSTONE 0-80 | GAS
_ FRESH WATER, BRINE
MISSISSIPPIAN| MARSHALL SANDSTONE.sandy shale 100-400 | ouIDING STONE
COLDWATER SHALE.sandstone, limestone 500-1100 { SHALE, FRESH WATER
SUNBURY SHALE 0-140
BEREA - BEDFORD SANDSTONE, SHALE 0-325] GAS.OIL
ELLSWORTH- ANTRIM SHALE . imesfone 100-950 | SHALE,GAS
_ LIMESTONE, OIL.GAS.
TRAVERSE LIMESTONE, SHALE 100-800 | ey WhtiR
BELL SHALE. Limestone 0-80 | SHALE
. _ LIMESTONE, OIL, GAS,
DEVONIAN ROGERS CITY-DUNDEE | LIMESTONE 0-475 | LS O eR
LIMESTONE, DOLOMITE,
DETROIT RIVER DOLOMITE. limestone. salt 150-1400 | OIL. GAS, SALT, BRINE.
y FRESH WATER
SYLVANIA SANDSTONE, SANDY DOLOMITE 0-550 | GLASS SAND, FRESH WATER
BOIS BLANC DOLOMITE , CHERTY DOLOMITE 0-1000
BASS ISLAND DOLOMITE 50-570 | DOLOMITE, FRESH WATER
SALINA SALT, DOLOMITE Shale,anhydrite 50-4000 | SALT, GAS, OIL
NIAGARAN
SILURIAN Guelph-Loc?ort-Engadmt) DOLOMITE. Limest hal 150-800 LIMESTONE, DOLOMITE,
Manistique- Burnt Bluff) » Himesione, shale OIL, GAS, FRESH WATER
Cataract)
CINCINNATIAN
éaschmgnd) den) SHALE, LIMESTONE 250-800
aysv: e-Lden,
ORDOVICIAN TRENTON-BLACK RIVER | LIMESTONE.DOLOMITE 200-1000 | OIL.GAS, LIMESTONE,
' FRESH WATER
ST PETER SANDSTONE 0 - 150 | FRESH WATER
OZARKIAN PRAIRIE DU CHIEN DOLOMITE ., Shale 0-410
OR
DOLOMITE, SANDY DOLOMITE, .
CANADIAN | HERMANSVILLE sandstone 13-300
LAKE SUPERIOR BUILDING STONE
CAMBRIAN m.;;m) SANDSTONE 500-2000 | Farsl WaTER
(Copper formations) shale, sandstone SEM!-PRECIOUS GEM STONES
KILLARNEY GRANITE GRANITE, GNEISS, dierite, syenite
ALGONKIAN HORONIAN SLATES, HEMATITE, SCHIST, IRON ORE, ROOFING SLATE,
Fiven formations) QUARTZITE, GRANITE , marble, 2000+ ROAD METAL, GRAPHITE
on torma dolomite MARBLE
ROAD METAL, BUILDING
1 LAURENTIAN SCHIST, GNEISS, GRANITE STONE, VERDE ANTIQUE, TALC,
ARCHEAN GOLD
REEWATIN gf:'TSET GREENSTONE, ROAD METAL
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