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_GENERAL ACTIVITIES

(Comparative otatistics 1959-60)

General oil and gss activity for 1960 was up very noticeably from
the previous years. Exploratory and development well permits inereased by 27%
with 824 permits being issued for the year., Service wells accounted for 80
additional permits bringing the 1960 total to 904, Total permits issued for
1959 was 727 with 650 for development and exploratory wells and 77 for service
wells.

As with permits, completions registered a noticeable increase (39%)
from the previous year. This percentage increase does not include 80 service
well completions in 1960 and 54 service well completions for 1959, Table I 1is
a comparative summary of the exploratory and development completions for the
two years.

TABLE T

EXPLORATORY AND DEVELOPMENT WELL COMPLETION SUMMARY FOR 1959 & 1960

1959 1960
Per- Per-
cent cent
0il Gas Dry Total Success 0il Gas Dry Total Success

EXploratory'Wells1 11 6 170 187 9.1 11 L 253 268 5.6

Development Wells® 245 42 124 411 69.8 361 15 188 56k  €6.7

Totals 256 48 294 598  50.8 372 19 L1 832 47,0

1. Does not include deepenings or wells which were not directly
connected with exploratory activity for 1960.

2., Does not include wells drilled in connection with underground storage,
water injection and reworks,

Regular exploratory and development footage drilled during 1960
totaled 2,970,667 feet, In addition, 16,143 feet were attributed to deepen~
ings and 156,3&7§lcet to gas storage, secondary recovery and brine projects.

Of the regular footage drilled, exploratory wells accounted for 962,737 feet
and development wells 2,011,105 feet., During 1959, exploratory wells penetrated
632,909 feet and development wells 1,286,724 feet of sediments.

0il production increased by 52.3% and gas by 23,12% over the previous
year. The state produced 15,899,205 barrels of oil and 19,240,168 MCF of gas
during 1960. The previous year totals were 10,438,608 barrels of oil and
15,626,227 MCF of gas.

EXPLORATION

Exploratory wells drilled during the year resulted in four new oil
fields, four new gas fields, one new 0oil pool, and six extensions for a 5.6%
success ratio., Additional encouragement was noted when one gas field went on
oil and a despening resulted in a lower pay. These two wells have not been
sncluded on the exploratory statistics but are listed in Table VII.

mYPLORATION - continued

Subsurface geology continued to be the main exploratory tool.
However, approximately 35% of these tests were based in part or totally on
gravity interpretations. Numerous exploratory tests were also drilled in
southcentral Michigan on the so-called trend geology in the Alblon-Scipio
area. The exploratory methods attributed to the 15 discoveries can be
broken down as follows: Subsurface geology - five; trend geology - six;
gravity - three; and nontechnical - one.

Geophysical activity was at a fairly high rate throughout the
year with most of the work being in the nature of gravity meter surveys.
As many as 14 gravity crews were working in the state at different intervals
of time. One and two seismic crews were in the state for about a six-month
pericd during the year., In addition, some resistivity and magnetometer work
was done., The greater amount of geophysical exploration was conducted in the
southwestern and southeastern districts, although several gravity crews
surveyed sections of the northern district and the northeastern part of the
basin district. The various districts are indicated on the inside of the
front cover.

Lease brokers and company land men were quite active in the state
with most of the larger acreage programs being in the outer districts around
the flanks of the Basin. Undeveloped acreage under lease, as reported by 18
companies, totaled 3,617,993 acres., The State of Michigan reported 369,607
acres of state land under lease.

In view of the large amount of undeveloped acreage under lease
and the present deeper formational successes, it would seem reasonable to
forecast a definite increase in exploratory drilling for the coming year.

A good deal of this activity should be in the outer districts where these
formations are at a relatively shallow depth. However, at least 4 deeper
tests will be drilled in the central basin district., Unlike exploratory
drilling, development activity will probably be below the 1960 level., The
fast pace set in 1960 in south-central Michigan has fallen off considerably.
Some of the slack in drilling activity has been taken up by the recent
developments in eastern Michigan, however, it is doubtful that this increase
will reach the previous magnitude of the south-central Michigan play.

SQUTH CENTRAL MICHIGAN DEVELOPMENTS

The Albion-Pulaski-Scipic Trention-Black River fracture trend, as
outlined on page 5, continued to have most of the drilling activity during
1960, New pools and extensions extended the fracture zone to its present
length of about 38 miles., Five of the discoveries recorded were extensions
to the trend as developed in 1959; one discovery was classifled as a new
pool named Cal-lee, T.1S., R.5W. The Cal-Lee Pool is presently the north-
west terminus of the fracture zone. A total of 235 oil wells were completed
along the trend in 1960 and 7,921,989 barrels of oil and 2,837,807 MCF of gas
were produced. Operators are still actively drilling inside acreage and also
trying to extend the present limits of the trend.

Outside the trend area, the Trenton-Black River exploratory tests
have had little success. One new gas pool, Springport, T.1lS., R.ZW., was
discovered in 1960. The one well is still being tested and makes a minor
amount of oil with the gas. Several dry holes have been drilled in the




SOUTH CENTRAL MICHIGAN DEVELOPMENTS - continued

area. The other noteworthy discovery was first drilled in 1959, This
pool (Hanover, T.4S,, R.2W.) was put on gas production late in the year,
The test subsequently went on oil and produced as high as 500 barrels of
0il per day on initial tests. It is presently prorated at 150 barrels
of oil per day. Several other wells have been drilled in the area but
all of these have been dry.

R.2W.
» Hanover

JACKSON CO,
Scipio

1960

Substantial shows of oil and gas in the Basal Salina-Niagaran
carbonates of the Silurian in and around the Cal-Lee Pool and the Partello
reef pool has added to the oil and gas possibllities in those areas.

R.3W.
Pulaski

Springport
IN

EASTERN MICHIGAN DEVELOPMENTS

\ Albion

R.4W.

Partello

A sudden shift of interest in drilling and exploration programs
was noted during 1960, particularly in the later part of the year. This
shift was an increased exploration for Niagaran reefs in eastern Michigan
(see page 5). The development of some of the older reefs, such as, Boyd,
Ira, and Peters, plus the discovery of the Belle River Mills, Berlin,
Lenox, and Puttygut reefs instigated a boom atmosphere in that area,

Part of the results of this increased activity can be seen in the dis-
covery of several new reefs early in 1961. The 1961 reef discoveries
are listed below:
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CALHOUN 'CO.

FIELDS

MAJOR AREAS OF EXPLORATORY AND DEVELOPMENT WELL DRILLING

SOUTH-CENTRAL MICHIGAN OIL ‘& GAS

TiS,
T3S
T4S

T5S.

T.63.

1. Adair T,4N, - R,15E, 3, East Peters T.4N. - R.15E.
2, Big Hand T.5N. - R.15E. L, Mt. Clemens T.3N. - R.13E.

The reefs have been classified as biohermal. They are malnly
characterized by unstratified coral buildups, with crude sorting around
the flanks, Oil and gas is being produced from the overlying A] dolomite
and the reef. The high relief and small lateral extent of the bulldups
has been difficult to find by subsurface geology. Consequently, the main
exploration tool for this area, other than drilling, is the gravity meter.

RITE.,

StChk;
T.28. "
\

BelleRiver

f

’
Marine City

» Mills

R.IGE.

Marketing facilities, relative shallow depth, accessability
and later storage possibilities make the eastern Michigan play very
attractive. Consequently, numerous independents and a few major companies
have leased large blocks of acreage in that area. The extensive develop-
ment program now being conducted will add measurably to the State's
reserves of both gas and oil. Also, the current program should manifest
itself in other areas of the state where a limited amount of reef produc-
tion has already been found.

& Cottreliville
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Puttygut
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x * East Peters
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Big Hand
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CO.

Relative importance of the older formation discoveriles and
developments to the petroleum industry of the state are exemplified on
the production tables in the summary. The Salina-Niagaran and Trenton-
Black River carbonates accounted for 71.2 per cent of the gas and 52.7
per cent of the oil produced during the year. As a comparison in 1955
the same formations produced only 1.2 per cent of the oil and 33,3 per
cent of the ‘gas., The Silurian and Ordovician sediments will play an
important part in the future oil and gss developments in Michigan.
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OIL FIELD BRINE

Michigan oil fields were producing a total of 170,997 barrels of
brine per day at the end of 1960. This is a decrease of 1,608 barrels per day
as compared with a total of 172,605 barrels per day at the end of 1959.

Table IT is a record of Michigan oil fields which were producing
in excess of 2,000 barrels of brine per day and the percentage factor of the
total produced from these fields in relation to the total daily brine produced
in the state.

TABLE 1T

Field 1960 1959 1958 1957 1956 1955

Coldwater 30,965 28,592 29,344 33,704 33,256 29,799
Reed City 19,248 19,984 21,785 22,385 23,822 24,907
Stony Lake 10,488 11,983 10,215 8,561 7,062 7,139
Deep River 10,011 9,426 11,321 13,020 11,729 10,538
Porter 9,235 10,749 11,719 11,963 12,292 12,604
Pentwater 8,935 7,060 9,455 8,725 8,129 8,196
Freeman-Redding 7,777 7,484 12,247 12,612 11,930 12,734
Kimball Lake L ol 4,835 4,405 10,004 10, 040 12,276
Adams, North 4,888 4,888 5,392 5,759 5,449 5,387
Reyno}ds L4, 236 3,136 2,251 1,139 L78 174
Prosper 4,125 3,300 3,302 3,513 3,644 3, 544
Vernon 3,706 3,706 2,530 2,910 2,825 2,825
Sylvan 2,830 4,698 4,598 6,950 6,407 4,830
Evart 2,700 2,960 3,460 4,685 L.,610 5,590
Clayton 2,620 3,035 3,763 b4,456 2,477 2,390
Winterfield 2,383 2,188 4,071 L, 327 4,612 3,624
Albion-Pulaski-Scipio 2,348 2,177 60 - - -
Fork 2,111 5,191 6,481 7,758 12,115 16,475
Total (18 Fields) 133,553 135,392 146,399 162,471 160,877 163,032
State Total 170,997 172,605 179,231 195,630 195,563 202,361
Precent State Total 78,1 78, .4 81.7 83.1 82.3 80.6

Of the eighteen fields tabulated, nine had an increase in the
daily amount of brine produced, seven a decrease, and two remained the same.
The most significant increases were in the Coldwater, Pentwater, Prosper, and
Reynolds fields. The substantial decresse in brine produced in the Fork,
Porter, Stony Lake, and Sylvan fields is due to plugging and abandonment of
wells and to numerous nonproductive shut-in wells pending disposition,

Operators in Michigan oil fields were returning 168,466 barrels
of brine per day to approved subsurface formations. This was 98.5 per cent of
the total brine produced, Of the remaining 1.5 per cent, or 2,531 barrels,
1,512 barrels were being used for commercial purposes, lease operations, and
by county road commissions for road maintenance, and 1,019 barrels were being
disposed of in surface pits and released in small widely scattered amounts in
accordance with temporary arrangements with operators. "

TABLE ITT

SUMMARY OF OIL FIELD BRINE PRODUCTION AND DISPOSAL DATA

AS OF DECEMBER 31, 1960

Brine Production and Disposal by Formation in Barrels Daily
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TABLE XIX
ANNUAL OIL PRODUCTION BY FORMATIONS, BBLS.
\!
Detroit Salina- Yearly

Year Marshall Berea Traverse Dundee River Niagaran Trenton Totals :
1925 4,000 4,000 “<1
1926 94,000 94,000 '
1927 434,000 482 1,446 435 928
1928 231,000 83,650 277,970 592,620
1929 113,559 789,645 3,738,035 4,641,239
1930 89,387 330,510 3,508,332 3,928,229
1931 61,876 152,787 3,570,970 3,785,633
1932 63,616 145,176 6,716,873 6,925,665
1933 55,066 143,630 7,743,299 7,941,995
1934 48,226 223,336 10,331,197 10,602,759
1935 63,305 174,992 15,537,778 162 15,776,237
1936 93,599 134,888 11,681,886 7,640 11,918,013
1937 62,877 509,299 16,047,245 8,923 16,628,344
1938 2,879 51,119 2,488,753 16,194,612 7,346 18,744,709
1939 4,532 39,413 10,506,884 12,877,772 14,000 19,494 23,462,095
1940 3,875 34,154 8,717,972 10,879,392 9,125 108,585 19,753,103
1941 5,504 43,764 4,455,607 11,695,296 73,763 84,783 16,358,717
1942 4,486 53,570 5,475,975 16,030,753 119,698 69,289 21,753,771
1943 4,118 50,310 4,858,236 15,623,591 180,282 51,187 20,767,724
1044 4 057 L7, hé4 L 348,587 13,710,179 344,550 34,633 18,489,470
1945 3,876 42,485 2,943,994 13,651,857 598,240 27,041 17,267,493
1946 4,175 32,132 2,332,730 14,064,533 616,651 24,297 17,074,518
1947 3,263 32,794 3,157,115 12,443,546 556,028 22,867 16,215,613
1948 3,079 30,311 4,200,258 11,702,520 916,179 18,699 16,871,046
1949 2,890 28,965 4,280,674 10,575,987 1,615,211 13,606 16,517,333
1950 2,175 28,996 4,442,243 9,516,523 1,820,598 15,613 15,826,148
1951 1,609 27,254 3,689,227 8,242,103 1,952,899 13,426 13,926,518
1952 1,989 24,596 3,397,823 7,297,355 2,504,094 2,599 20,972 13,249,428
1953 1,420 22,026 2,997,465 6,599,408 2,632,204 24,800 7,187 12,284,510
1954 1,875 22,217 2,448,105 6,403,314 2,968,874 15,692 167,982 12,028,059
1955 1,662 26,193 2,048,256 5,959,338 3,101,121 11,258 118,004 11,265,832
1956 1,678 24,356 1,974,389 5,635,689 2,993,166 8,262 102,157 10,739,697
1957 1,830 19,926 1,805,959 5,342,961 2,811,865 24,082 161,979 10,168,602
1958 1,583 19,462 1,448,231 4,525,729 2,573,017 131,956 608,040 9,308,018
1959 1,430 20,702 1,511,950 4,155,217 2,238,621 392,527 2,118,161 10,438,608
1960 1,270 19,149 1,501,307 3,987,425 2,005,871 379,806 8,004,378 15,899,206

These data include estimates for multiple pay wells and

leases when an accurate breakdown was not available,

TABLE XX

ACCUMULATIVE OIL PRODUCTION BY FORMATIONS, BBLS.
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Detroit Salina- Cumulative

Year Marshall Berea Traverse Dundee River Niagaran Trenton Totals

1925 4,000 4,000
1926 98,000 98, 000
1927 532,000 482 1,446 533,928
1928 763,000 84,132 279,416 1,126,548
1929 876,559 873,777 4,017,451 5,767,787
1930 965,946 1,204,287 7,525,783 9,696,016
1931 1,027,822 1,357,074 11,096,753 13,481,649
1932 1,091,438 1,502,250 17,813,626 20,407,314
1933 1,146,504 1,645,880 25,556,925 28,349,309
1934 1,194,730 1,869,216 35,888,122 38,952, 068
1935 1,258,035 2,044,208 51,425,900 162 54,728,305
1936 1,351,634 2,179,096 63,107,786 7,802 66,646,318
1937 1,414,511 2,688,395 79,155,031 16,725 83,274,662
1938 2,879 1,465,630 5,177,148 95,349,643 24,071 102,019,371
1939 7,411 1,505,043 15,684,032 108,227,415 14,000 43,565 125,481,466
1940 11,286 1,539,197 24,402,004 119,106,807 23,125 152,150 145,234,569
1941 16,790 1,582,961 28,857,611 130,802,103 96,888 236,933 161,593,286
1942 21,276 1,636,531 34,333,586 146,832,856 216,586 306,222 183,347,057
1943 25,394 1,686,841 39,191,822 162,456,447 396,868 357,409 204,114,781
1944 29,451 1,734,305 43,540,409 176,166,626 741,418 392,042 222,604,251
1945 33,327 1,776,790 46,484,403 189,818,483 1,339,658 419,083 239,871,744
1946 137,502 1,808,922 48,817,133 203,883,016 1,956,309 L43,380 256,946,262
1947 40,765 1,841,716 51,974,248 216,326,562 2,512,337 Le6,247 273,161,875
1948 43,844 1,872,027 56,174,506 228,029,082 3,428,516 484,946 290,032,921
1949 46,734 1,900,992 60,455,180 238,605,069 5,043,727 498,552 306,550,254
1950 48,909 1,929,988 64,897,423 248,121,592 6,864,325 514,165 322,376,402
1951 50,518 1,957,242 68,586,650 256,363,695 8,817,224 527,591 336,302,920
1952 52,507 1,981,838 71,984,473 263,661,050 11,321,318 2,599 548,563 349,552,348
1953 53,927 2,003,864 74,981,938 270,260,458 13,953,522 27,399 555,750 361,836,858
1954 55,802 2,026,081 77,430,043 276,663,772 16,922,396 43,091 723,732 373,864,917
1955 57,464 2,052,274 79,478,299 282,623,110 20,023,517 54,349 841,736 385,130,749
1956 59,142 2,076,630 81,452,688 288,258,799 23,016,683 62,611 943,893 395, 870,446
1957 60,972 2,096,556 83,258,647 293,601,760 25,828,548 86,693 1,105,872 L06,039,048
1958 62,555 2,116,018 84,706,878 298,127,489 28,401,565 218,649 1,713,912 415,347,066
1959 63,985 2,136,720 86,218,828 302,282,706 30,640,186 611,176 3,832,073 425,785,674
1960 65,255 2,155,869 87,720,135 306,270,131 32,646,057 990,982 11,836,451 441,684,880
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STATE OF MICHIGAN

ACTIVE CRUDE OIL REFINERIES

Rated Capacity*

Name of Refinery Location Bbls. Daily
Bay Refining Corporation Bay City (1201 Second Nat'l., 22,500
Bank Bldg., Saginaw)

Crystal Refining Company Carson City 6,200
of Carson City, Inc.

Lakeside Refining Company Kalamazoo 3,500

Leonard Refineries, Inc. Alma 10,500
(Leonard Division - Plant #1)

Leonard Refineries, Inc. Alma 11,000
(Mid-West Division - Plant #2)

Leonard Refineries, Inc, Mt. Pleasant 7,500
(Roosevelt Division - Plant #3)

Naph-~Sol Refining Company Muskegon 10,000

Ohio 0il Co. (Aurora Division) 15911 Wyoming Ave., Detroit 21 L7500
(Detroit Refinery)

Ohio 0il Co. 2920 E. Laketon Ave., Muskegon 15,500
(Muskegon Refinery)

Osceola Refining Company Reed City 2,500

Petroleum Specialties, Inc. Flat Rock 6,500

Socony-Mobil 0il Co., Inc. P. 0. Box 477, Trenton 35,500

West Branch Refineries, Inc. West Branch 5,000

Wyandotte Chemical Corporation Wyandotte 2,665

Total Refinery Capacity 186,365

*Nominal ratings only

Actual operating rates
could be either more or less than these figures.

GENERALIZED COLUMNAR SECTION OF MICHIGAN
MICHIGAN GEOLOGICAL SURVEY DIVISION

SLATE

SYSTEM. SERIES [FORMATION, GROUP LITHOLOGY THICKNESS ECONOMIC PRODUCTS
RECENT
f—
SAND, GRAVEL,CLAY, boulders, _ SAND. GRAVEL. PEAT, MARL.
PLEISTOCENE | GLACIAL DRIFT ph oulders 0-1000 | Foech WATER
~"PERMO-CARBONIFEROUS™ | "RED-BEDS" SHALE,CLAY, SANDY SHALE gypsu
AN GRAND RIVER SANDSTONE, sandy shale 80-05 | BUILDING STONE_ FRESH WATER
PENNSYLVANIAN ¢, ¢\ 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 0-500f GYPSUM
"MICHIGAN_STRAY" SANDSTONE 0-80] GAS
MISSISSIPPIAN | MARSHALL SANDSTONE . sandy shale 100-400 | FRESH WATER, BRINE
COLDWATER SHALE, sandstone. imestone 500-~1100 | SHALE, FRESH WATER
SUNBURY SHALE 0-140
BEREA - BEDFORD SANDSTONE, SHALE 0-325 GAS.OIL
ELLSWORTH- ANTRIM SHALE imestone 100-950 | SHALE GAS
_ LIMESTONE. OIL.GAS.
TRAVERSE LIMESTONE, SHALE 100-800 | FpEsy WATER
BELL SHALE. Limestone 0-80 | SHALE
. _ LIMESTONE. OIL. GAS.
DEVONIAN ROGERS CITY-DUNDEE | LIMESTONE 0-475 | Rt WATER
DOLOMITE. limestane. salt LIMESTONE, DOLOMITE.
DETROIT RIVER DOLQMITE, limestone. sa 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
SILURIAN NIAGARAN
Guelph - Lockport -Engadine) _ LIMESTONE, DOLOMITE,
§Mm§hque_ or-E0a0e) | DOLOMITE, Limestone, shale 150-800 | HMEZIONE OO AT ER
Cataract
CINCINNATIAN
?:'icbmpﬁd) Eden) SHALE, LIMESTONE 250-800
aysville - Eden
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, .
CANAD‘AN HERMANSVILLE sandstone 15-500
LAKE SUPERIOR
CAMBRIAN Maising) SANDSTONE 500-2000 | BUILDING STONE
acodswilie,
KEWEENAW LAVA FLOWS, conglomerate, - COPPER, SILVER, ROAD METAL,
(Copper formations) shale, sandslone.  © 9800-35000 | ge- PRECIOUS GEM STONES
A KILLARNEY GRANITE GRANITE, GNEISS. diorite, yenite
LGONKIAN SLATES, HEMATITE, SCHIST, IRON ORE. ROOFING SLATE.
HURO'N'AN. ) QUARTZITE, GRANITE, marble, | 2000+ ROAD METAL, GRAPHITE
(1ron formations dotomite MARBLE
ROAD METAL, BUILDING
1 LAURENTIAN SCHIST, GNEISS, GRANITE STONE, VERDE ANTIQUE, TALC,
ARCHEAN GOLD
KEEWATIN SCHIST, GREENSTONE, ROAD METAL
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