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Functional elements within the Geological Survey
Division are being reorganized. The Oil and Gas
Conservation Group will be called the QOil and Gas
Section and will be composed of a Regulatory Control
Unit, a Proration-Production Unit, and a Petroleum
Geology Unit.

The several Units of the Oil and Gas Section are
responsible for the collection and maintenance of certain
kinds of oil and gas field data. The compilation and
assembly of the various data into a yearly report is done
by the Petroleum Geology Unit. Unit supervisors, under
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COVER ILLUSTRATION

The cover illustration shows structure contours on the
top of the Niagaran formation, Columbus Section 3 reef,
St. Clair County. This multi-pinnacle reef, discovered in
1968, produced 387,212 barrels of oil in 1973.
Cumulative production through 1973 amounted to
1,750,017 barrels. Developed on 20-acre stand-up
drilling units, the field has been under proration since
early 1970. Daily oil allowable per producing well is 75
barrels of oil and/or not more than 100,000 cubic feet of
gas per day. According to public hearing testimony in
March 1974, immediate initiation of Unit operation, and
recycling of gas and pressure maintenance would result
in a calculated additional recovery of over 2-1/4 million
barrels of oil.

INTRODUCTION

Oil and gas are one of Michigan's important natural
resources. The estimated value of these raw products
produced during 1973 amounted to about $76,907,437.
In addition, monies spent in leasing, exploration and
development and other auxiliary activities connected
with the exploitation of these natural resources
contribute substantially to the State's economy each
year. To help further the orderly development of these
hydrocarbon resources, statistical and other useful data
have been maintained and published for many years.

This issue of the oil and gas field statistical summary
brings together data on various facets of Michigan's oil
and gas industry during 1973. Certain indices which
show the trend of activities from year to year are shown
in chart form along with figures for prior years. Other
charts show cumulative figures and other information of
an historical nature, useful in oil and gas field evaluation.
Furthermore, the gathering, maintenance and
compilation of the data reflect, in part, the varied
functions of the Oil and Gas Conservation Group,
Geological Survey Division.

Certain figures for 1973, such as the number of
exploratory, development and service wells drilled, and
the number of new field and pool discoveries, may differ
from figures reported for that year by regional or national
trade journals or by industry reporting services.
Preliminary 1973 oil and gas production and valuation
figures cited in other publications may differ slightly from
those shown herein. The differences in the various
statistics are generally minor and due to methods of
gathering and reporting well data, determining cut-off
dates for reporting statistics on a yearly basis, and the
necessity of making estimates and projections of data for
some types of reports.

Statistical data on Michigan oil and gas activities are
also published by Oil and Gas News, Mt. Pleasant,
Michigan; Petroleum Information, Incorporated, Denver,
Colorado; American Petroleum Institute, Washington,
D.C.; American Association of Petroleum Geologists,
Tulsa, Oklahoma; Interstate Oil Compact Commission,
Oklahoma City, Oklahoma; World Oil, Houston, Texas;
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and the Oil and Gas Journal, Tulsa, Oklahoma. The
differences in figures which may occur in these
publications from time-to-time are almost always due to
the factors stated in the preceding paragraph.

The kinds of data listed herein are mainly derived from
records received and maintained by the Oil and Gas
Conservation Group, Geological Survey Division. None

of the data is obtained from aforementioned publications.

The data contained in this and previous oil and gas
summaries have been treated uniformly as near as
possible from year to year, so they reflect as accurately
as possible the actual figures and other information that
should be credited to the year in review.

This publication is essentially divided into three parts.
The first summarizes significant statistics on oil and gas
field activities for 1973 and includes other related
records kept by the Oil and Gas Conservation Group.
Part 2 contains specific information on the State's oil and
gas fields, gas storage fields and other related subjects.
Part 3 contains cumulative records of importance to the
industry. Data for 1973 have been included in the Part 3
cumulative records.

PART I
1973 STATISTICAL DATA

*** OIL AND GAS PERMITS * * *

Oil and gas drilling permits issued during 1973 began
with number 29170 and ended with number 29612.

The same permit number (29549) was inadvertently
assigned to another well location but was then corrected
by adding the suffix "A" (29549A). Thus the total
number issued during 1973 was 444 as compared with
423 in 1972. The initial classification of wells to be
drilled under these permits was as follows:

INITIAL CLASSIFICATION 1971 1972 1973
Exploratory wells . . . . 173 211 225
Development wells . . . . 179 133 149*%
Gas storage facility wells . 60 74 66
LPG storage operations . . 13 5 4
25 423 444

*Includes 4 water injection and 1 water supply well

In addition to regular permits, 1 brine disposal permit
(BDW 155) was issued. The single BDW permit issued
in 1972 was No. 154 rather than 155 as reported.
Deepening permits were issued for 24 wells during 1973
as compared with 26 the previous year. Deepening
permit numbers began with number 1688 and ended
with number 1711. There were no geological test
permits issued in connection with oil and gas exploration
during 1973.

[Permits Terminated in 1973]

The distribution of oil and gas permits according to oil
and gas districts (See oil and gas districts map) through
a five-year period including 1973 was as follows:

DRILLING PERMITS BY DISTRICT
Permits Issued

_DISTRICTS 7969 1970 1971 1972 1973
Basin 113 169 138 154 120
Northern 32 52 81 137 173
Southeastern 126 121 130 62 67
Southwestern 41 33 30 32 28
Western 67 50 46 38 56
Totals 379 425 425 423% 444

Permits issued under Act No. 61, Public Acts of 1939, as
amended, are terminated six months after date of issue
if actual drilling operations have not begun. Terminated
permits were cited for the first time in Annual Statistical
Summary 16, 1972. Permits issued for wells drilled
under previous permits were cited for the first time in
Annual Statistical Summary 18, 1973. The following lists
relate to permits issued in 1972 and 1973.

*The following permits issued in 1972 were terminated in
1972 or 1973 after operators failed to commence drilling
operations within 6 months of issue date:

28750(1972) 28851(1972) 28945(1973) 29077(1973)

28751 ! 28855 " 28958 " 29098 "
28754 " 28867 " 28963 " 29134 "
28779 " 28871 ! 28994 " 29139 "
28836 " 28908 " 29005 " 29145 "
28844 " 28933 " 29017 " 28890 "
28849 " 28944(1973) 29044 ¢

**|n addition to the 27 permits issued in 1972 and
subsequently terminated, 6 of the 1973 permits were
issued for wells either drilled under a previous humber or
for well locations previously permitted and then
terminated. They are:

29233 issued for well drilled or permitted under 26506

29249 " " " " 19046
29357 n mn " " " " n 224] 9
29359 " " " " n " " 22" 59
29550 ! " " " " " " 29496
295?? L " " " n L1 n 29496
& 29550

**The following permits issued in 1973 were also
terminated in 1973:

29177 29184 29210 29231 29287

29180 29185 29228 29257 29290

29181 29190 29229 29266

**Included in the 444 permits issued in 1973 were 16
issued for directionally-drilled holes. They were:

29175 29363 29474 29550
29344 29366 29487 29573
29345 29393 29536 29577
29354 29433 295494 29600

The fluctuation in the number of permits issued for gas
storage wells and other service well types over a five-
year period is as follows:

TYPE OF SERVICE WELL 1969 197
Gas storage 48 11
LPG, Water Injection 10

_Brine disposal, etc. -

58 11

0 1971 1972 1973
5 60 74 66
1
6

16 9 8
3 1 1

79 84 75

The distribution, by county, of oil and gas permits issued
in 1973 is shown in Table 1.

In addition to issuance of permits for various types of
wells, 145 applications were received and approved for
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rework operations on existing wells. Transfers of
ownership were processed for 418 wells plus blanket
transferal of wells from Humble Oil and Refining
Company to Exxon Corporation, and from Melvin F.
Lanphar and Company to Lanphar's, Inc. Corrections of
location, well name or other detail involving specific
permits were made for 44 wells, and cancel and transfer
of permit were made for 10 other wells.

* % * WELL COMPLETIONS * * *

There were 301 new-hole exploratory and development
wells which reached total depth and were completed as
producers or dry holes during 1973. The 301 well
completions do not include service wells, old wells drilled
to deeper objectives, or reworked wells. The fluctuation
in the number of new-hole completions and the resulting
number of oil, gas, or dry holes over a five-year period is
as follows:

EXPLORATORY AND DEVELOPMENT WELL COMPLETIONS

Exploratory Wells  Development Wells
Year GiT Gas  Dry 0il  Gas _ Dry 0%l

1969 7 3 148 66 6 91 321
1970 8 6 139 43 9 72 277
1971 28 1 122 55 20 64 300

1972 34 23 14 50 15 62 308
1973 38 37 117 43 10 56 301

The number of new-hole service well completions,
mainly facility wells in gas storage reservoirs, amounted
to 68 in 1973. The figure does not include reworked
wells or old wells converted to service wells of various
types. The fluctuation of service well completions over a
five-year period is as follows:

SERVICE WELL COMPLETIONS

Year GS INJ LPG BDW Totals
1969 20 5 0 1 26
1970 110 0 3 0 113
1971 81 0 13 2 96
1972 57 3 4 2 66
1973 60 5 2 1 68

Well completion figures for individual counties are shown
in Table 1. The number of well completions within the
several oil and gas districts is shown in the Chart below.

Certain kinds of completion data for exploratory,
development and other types of wells are provided to the
American Association of Petroleum Geologists (AAPG)
and the American Petroleum Institute (API) during the
year. Statistical data published for Michigan by these
agencies are correct according to data submitted and
approved, but sometimes differ from Geological Survey
figures published later in the year. The differences are
primarily due to determining a cut-off date for handling
statistics on a yearly basis as required by these
agencies. Another factor is internal decisions of the
Geological Survey in regards to final year-end status of a
completed well and decisions stemming from public
hearings on oil and gas matters. For example, a well
originally classified as a development well may be
designated as the discovery well for a new pool or field
or a gas well might be declared an oil well completion.
Frequently, these changes of well status cannot be

readily passed on to other agencies so that their records
can be up-dated.

Figures for Michigan exploratory and development well
completions were provided to the American Petroleum
Institute during 1973. Completion figures, shown below,
have been extracted from the Quarterly Review of
Drilling Statistics for the United States, Fourth Quarter
1973, and Annual Summary 1973, American Petroleum
Institute Vol. VII, No. 4, March 1974, Tables I, II, Il and
V, pages 14-22. Geological Survey figures for 1973 are
shown for comparison. Wells not included in 1973 API
figures will be accounted for in 1974 figures.
API EXPLORATORY AND DEVELOPMENT WELL COMPLETIONS
rer_poloratonVeile  feveloment Uepls  osars
1973 38 31107 35 10 57 278

M.G.S. 38 37 117 43 10 56 301

NEW WELL COMPLETIONS

. - - B o~ -
Classification of Basin Southwes tarn Southeastern Total

tew Well Completions  Jg72  yo73

1972 1973 1572 1973 1972 1973
Exploratory wells T ) )
il 0 L

H 1
3 1

7 5 4 2
s 2 2 14 22 3 ']
i 8
% 13 2 ] [ERT T
H 3
1 1
7 )
[ 1

DAA 5 n n El i
Total 4 B L4 a
Development wells
o

-

5 4

Gas 1] 1 2 5 z

DEA 5 13 13 26 1 3 8
Tatal 50 % a 54 []

Service wells
WI

]

BDW [ ] 0
Miscellaneous wells

a5 a7 2 [

LPG a a 9

Total cospletions 144 97 13 1§

|Zlee oo

2

*This was an old well re-opened and made a significant
extension discovery; no new footage drilled.

**Does not include old new shallower pool oil discovery.
***ncludes 1 well drilled in Chippewa County, Northern
Peninsula

* % * DRILLED FOOTAGE * * *

The average depth, statewide, of exploratory wells
drilled in 1973 was 5,278 feet compared with 5,050 feet
in 1972 and 4,374 feet in 1971. Development well
depths averaged 5,262 feet as compared with 4,580 feet
in 1972 and 3,992 feet in 1971. Service well depths,
mostly gas storage facility wells completed in shallow
Mississippian Stray Sandstone reservoirs, averaged
1,768 feet. Drilled footage figures and average well
depths for specific counties are shown in Table 1.

Drilled footage figures extracted from the
aforementioned API publication and tables are as
follows:

1973 API DRILLED FOOTAGE FIGURES
Exploratory Wells Development Wells
0il Gas Dry 011 Gas Dry
217,984 192,010 543,317 190,217 57,753 267,681
Total Exploratory Total Development
Footage: 953,311 Footage: 515,651

Differences in total drilled footage figures as reported by
API and by the Geological Survey are due to factors
previously mentioned. Total drilled footage figures from
Survey records for 1973 and several prior years are as
follows:
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Well Class 1970 1971 1972 1973

Exploratory 615,952 704,192 913,797 1,013,470

Development 559,936 454,016 554,968 573,522

Service Well

(all types) 162,344 180,418 110,177 132,577
Totals: 1,232,312 1,439,578 1,605,860 1,719,569

** %1973 OIL AND GAS PRODUCTION * * *

Final year-end oil and gas production figures for 1973
include estimates for the last several months of the year.
Oil figures are based on records for January through
August, then projected to January 1, 1974. Gas figures
are based on records through October, then projected to
January 1, 1974. Figures shown on the several charts in
this publication and in Table 2, Part 2, which covers
production for individual fields and pools, include
estimates. The current production record system is
being revised, so adjustments are anticipated in oil and
gas figures cited in previous statistical summaries.
Corrected figures will be shown in the 1975 edition
covering 1974 oil and gas activities.

Oil production, including condensate, was estimated to
be 14,529,952 barrels in 1973 as compared with
12,989,977 barrels produced in 1972. Gas production
for 1973 is estimated to be 43,703,215 Mcf as compared
with 33,567,638 Mcfin 1972. These figures differ
slightly from estimates published elsewhere (14,613,854
bbls. oil and 44,799,317 Mcf gas). Increase in oil and
gas production is primarily due to new Niagaran reef
reservoirs found since 1969 in the northern and southern
parts of the Lower Peninsula. A number of newly
discovered reef fields, mostly single-well pools, are shut-
in awaiting gathering facilities, or are shut-in due to
prohibition of flaring of oil well gas and lack of market
connections. When these wells are put on production, a
significant increase in annual oil and gas production is
expected. Production by month and by oil and gas
district during 1973 is shown in charts below.

OIL AND GAS PRODUCTION BY DISTRICT

District Barrels 0il MCF Gas
*Basin 4,766,953 6,795,292
*Northern 5,151,573 16,698,325
*Southeastern 3,164,993 16,118,470
*Southwestern 1,229,006 4,069,485
*lestern 217,427 21,643
Totals 14,529,952 43,703,215

*Includes estimated production

*** PG PRODUCTION * * *

Total LPG production in 1973 amounted to 1,160,530
barrels as compared with 1,312,642 barrels in 1972.
LPG's are stripped from Michigan produced gas and gas
imported via pipeline from western sources. Additional
data on LPG production and gas plant operations are
found in Part 2 of this publication.

OIL AKD GAS DISTRICTS

A11 o1 and gas fields are confined to
£l wla.

the Southern
ic

! souThwest

OIL AND GAS PRODUCTION BY MONTH

Barrels Qil MCF Gas
January 1,169,404 3,234,696
February 1,068,056 2,938,726
March 1,101,018 3,005,086
April 1,138,777 3,492,313
May 1,271,719 3,834,509
June 1,201,635 3,554,970
July 1,254,683 4,174,674
August 1,270,223 3,859,955
September *1,186,634 3,803,218
October *1,287,216 4,179,233
November *1,224,358 *3,765,797
December *1,356,229 *3,860,038
Totals 14,529,952 43,703,215

*Production estimated form tax revenue data

*** CONDENSATE PRODUCTION * * *

Condensate is a new Michigan resource, the first having
been produced from the northern Michigan retrograde
reservoirs found the past few years. There were 74
definite gas-condensate fields located in the reef belt
running through counties of the Lower Peninsula as of
April 1, 1974. Some are 1974 discoveries and thus not
listed in this report. Condensate production is shown in
Part 2 for pools classified as gas-condensate but is
included in the yearly oil production total cited in various
tabulations in this publication. Condensate production is
as follows:

CONDENSATE PRODUCTION

Year Barrels
1969 0
1970 18,946
1971 98,668
1972 125,768
1973 335,041
Total 578,423

*** OIL AND GAS PRODUCTION BY
COUNTY ***

Oil and gas production by counties in 1973 is tabulated
below. Production by individual field and pool within a
county is found in Part 2, Table 2. Annual and
cumulative production figures by year and geologic
formation is found in Part 3. As noted, the figures for
1973 include estimates for the last few months of the
year.
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Significant gains were again made in certain northern
Lower Peninsula counties during the year. But
conservation measures (the no-flare order) tend to
temporarily curtail production. The no-flare order in
effect since late 1971 prohibits the flaring of oil well gas
and requires Niagaran oil wells in specified counties to
be closed in until a market connection is achieved or an
exception to the order is granted. Another special order
put into effect in April, 1973, deals with spacing and
proration of Niagaran oil wells in specified counties. The
counties covered by the no-flare order and spacing-
proration order are shown on the inset map. This latter
order established 80-acre spacing for Niagaran oil wells
and statewide proration for Niagaran oil reservoirs in
these specified counties. Drilling unit, well spacing, and
oil-gas allowables are shown on the inset map. Both
orders may be rescinded or revised as warranted.
These prudent and justifiable conservation measures
effectively prevent waste of millions of cubic feet of
needed gas, and should ultimately result in more
efficient drainage of reef reservoirs and a greater
recovery of the liquid hydrocarbons.

*** OIL AND GAS VALUATION * * *

The average price paid at the wellhead for Michigan
produced crude, including condensate, was $4.07 per
barrel compared with $3.20 per barrel in 1972. The
gross value of these products amounted to $59,412,710
as compared with $41,556,432 in 1972.

The average price of Michigan produced gas sold at the
wellhead was $.39 per Mcf. The gross value of this
product amounted to $17,494,727 as compared with
$10,314,222 in 1972.

The price of LPG's varied during the year. Butane and
iso-butane reportedly ranged from $.17 to $.24 per
gallon and pentanes as high as $.40 per gallon. The
average price per gallon for all components was about
$.07 per gallon, the same as last year. Estimates of the
total value of LPG's produced in gas plant operations in
1973 were not available. The 1972 gross value was
estimated as $3,859,167, but was probably higher for
1973.

*** OIL AND GAS IMPORTS AND
EXPORTS * * *

Imports of U.S. domestic crude oil to Michigan refineries
via pipeline from western and midwestern states
decreased during 1973. Imports of domestic crude
amounted to 13,949,230 barrels in 1973 compared with
28,522,233 barrels in 1972.

Imports of Canadian crude via pipeline from western
Canada oil fields continued to increase. Canadian
imports to Michigan refineries amounted to 26,826,153
barrels in 1973 compared with 18,959,192 barrels in
1972.

Total imports, Canadian and domestic, decreased
substantially. Imports for 1973 amounted to 39,775,383

barrels in 1973 as compared with 47,481,425 barrels the
prior year.

OIL AND GAS PRODUCTION BY COUNTY IN 1573

County Barrels 0il MCF Gas
Allegan 102,961 56,407
Antrim 189 -—
Arenac 189,677 -
Barry 10,994 -—-
Bay 201,535 -—
Calhoun 994,957 3,676,651
Clare 346,372 166,019
Crawford 771,045 504,075
Eaton 18,933 515,692
Genesee 45,348 ---
Gladwin 267,787 -—
Grand Traverse 186,651 3,822,693
Gratiot 521 1,556
Hillsdale 1,600,225 4,465,431
Huron 135 -
Ingham 1,419,626 4,794,117
Isabella 177,322 ---
Jackson 600,308 3,116,296
Kalkaska 1,613,911 9,394,607
Kent 47,307 10,560
Lake 99,953 -—
Lapeer 86,428 36,468
Lenawee -— -——-
Macomb 389 1,753,892
Manistee 3,281 -—-
Mason 47,726 ---
Mecosta 42,499 45,706
Midland 99,609 -—-
Missaukee 657,509 724,409
Monroe 4,772 -——-
Montcalm 87,846 ---
Muskegon 13,912 ——
Newaygo 11,134 -—-
Oakland 612 -—
Oceana 40,072 -—
Ogemaw 426,279 290,562
Osceola 418,151 —-—
Oscoda 1,121 ——
Otsego 2,578,656 2,976,950
Ottawa 66,679 325,867
Presque Isle -—- -—
Roscommon 296,705 257,231
Saginaw 17,917 —
Shiawassee 1,760 -—
St. Clair 848,898 6,746,383
Tuscola 51,557 ---
Van Buren 6,108 -—=
Washtenaw 3,159 ---
Wayne 20,067 -—-
Wexford 1,349 21,643

Totals 14,529,952 43,703,215
1973 CRUDE OIL IMPORTS (Bbls.)
Domestic Canadian Total
January 1,104,149 2,307,231 3,411,380
February 909,422 1,904,261 2,813,683
March 1,157,297 2,089,913 3,247,210
April 1,135,483 2,022,718 3,158,201
May 1,213,178 2,103,419 2,316,597
June 1,287,882 1,825,363 3,113,245
July 1,362,674 2,264,966 3,627,240
August 1,339,481 2,197,996 3,537,477
September 1,346,220 2,399,340 3,745,560
October 1,287,505 2,750,066 4,037,571
November 854,337 2,488,960 3,343,297
December 951,602 2,471,920 3,423,522
Totals 13,949,230 26,826,153 39,775,383
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Gas imports to Michigan markets and gas storage fields
via pipelines, primarily from Texas, Louisiana, Oklahoma
and Kansas fields, amounted to 907,122,475 Mcf in
1973, an increase over the 906,684,020 Mcf imported in
1972. Compilations by the Gas Section, Michigan Public
Service Commission, show the following imports, by
month, during 1973:

1973 PIPELINE GAS IMPORTS (Mcf)

48,292,345

January .

February . . . . . . 45,839,672
March . . . . . . 78,058,981
April . . . . . . 78,327,326
May . . . . . . 88,056,292
June . . . . . . 94,623,887
July . . . . . . 100,047,066
August . . . . . . 88,954,467
September . . . . . . 91,607,332
October . . . . . . 88,717,861
November . . . . . . 58,656,696
December . P . . . 45,940,550
Total 907,122,475
. 1973 CRUDE OIL EXPORTS (Bbls.)

January . . . . . . 82,230
February . . . . . . 98,230
March . . . . . . 131,730
April . . . . . . 101,296
May . . . . . . 388,887
June . . . . . . 305,750
July . . . . . . 311,990
August . . . . . . 204,745
September . . . . . . 227,321
October . . . . . . 220,622
November . . . . . . 181,033
December . . . . . . 407,699
Total 2,661,533

The bulk of Michigan produced crude goes to Michigan
refineries, but some is exported. The export mechanism
is largely a "paper work - credit" type affair involving
pipeline transportation. Last year's exports amounted to
about 18% of the state's total production. The amount of
Michigan produced crude credited to terminals in
Indiana, Ohio, Pennsylvania and New York amounted to
2,661,533 barrels in 1973 as compared with 1,013,637
barrels in 1972. All Mobil Oil Corporation crude
produced from reef reservoirs in southern Michigan is
credited to export. Shell Oil pipeline runs from northern
Michigan reef reservoirs go not only to Michigan
refineries but to a terminal in Buffalo, New York.

[Special Orders: No-Flare, Spacing and
Proration, Explanation]

P

*** NEW FIELD AND POOL
DISCOVERIES * * *

Statewide, 39% of the wildcat wells completed in 1973
resulted in new discoveries as compared with about 32%
in 1972, 24% in 1971, 10% in 1970 and 6% in 1969
when the Niagaran reef play began in northern Michigan.
In the 15-county Northern District, the discovery-to-
exploratory dry-hole ratio was about 1:1 in 1973, 1:2 in
1972, 1:3in 1971, and 1:3 in 1970. About 60% of the
new discoveries were made in this District. In the
Western District where the reef play spread in 1972, 9
new reefs were found in Manistee County, 3 in Mason
County, and 3 in northwestern Wexford County. Again,
all new Niagaran reefs were located by seismic surveys.

Most of the new discoveries are tentatively classified as
Class E pools having possible oil and gas recoveries as
defined by the Committee on Statistics of Drilling,
American Association of Petroleum Geologists. These
classes, as follows, are used to give some estimate or
measure of reserves found by a discovery well.

Class A - Over 50 million barrels oil or 300 BCF gas

Class B - 25-50 million barrels oil or 150-300 BCF gas

Class C - 10-25 million barrels oil or 60-150 BCF gas

Class D - 1-10 million barrels oil or 6-60 BCF gas

Class E - 1 million barrels or less oil or less than 6 BCF
gas

Class F - Abandoned as non-profitable

An analysis of discovery wells according to geologic
system and an analysis of drilling objectives penetrated
by wells completed in 1973 is shown below. The
sizeable percentage of wells drilled only to Niagaran
rocks, as shown in the latter analysis, reflects the high
interest in reef exploration in the northern counties and
around the southern edge of the basin.
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[Analysis of Discovery Wells by Geologic

System]
ANALYSIS OF DISCOVERY WELLS BY GEOLOGIC SYSTEM
Number of
System Formation or Pay Discoveries
1971 1972 1973
Pennsylvanian - - -
Mississippian  "Michigan Stray Ss." 1 - -
"Berea Sandstone" - - -
Devonian Antrim Shale - - -
"Traverse Lime" 4 1 -
Dundee 4 1 -
"Reed City" - - -
Detroit River "Sour

Zone" - 1 -

Richfield 1 -
Silurian Salina A-1 or A-2 - 2 6
Niagaran reef* 30 53 69
Ordovician Trenton-Black River 1 - 1
Prairie du Chien - - -

Cambrian (Gas shows reported in past ygar_'s)

*Most reefs also have associated Saline A-1 oil or gas pays.

[Drilling Objectives]
DRILLING OBJECTIVES IN MICHIGAN
System Formation or Pay ]ggzcent?g%

Pennsylvanian . - -
Mississippian  "Michigan Stray Sandstone" 15.0 1.1
"Berea Sandstone" - -

Devonian Antrim Shale - -
"Traverse Lime" 3.2 1.6
Dundee 4.6 3.2
"Reed City" 1.9 1.9
Detroit River "Sour Zone"-
Richfield 4.3 1.4
Silurian Salina-Niagaran 61.9 74.1
Ordovician Trenton-Black River 3.2 3.0
St. Peter Sandstone or
Prairie du Chien 4.8 3.0
Cambrian or
Precambrian Undifferentiated 1.2 .8

*** STATE OIL AND GAS REVENUE * * *

Public lands in the northern part of the Southern
Peninsula have been heavily leased for oil and gas as a
result of successful Niagaran reef exploration. At the
end of May 1974, State land leased for oil and gas in the
Southern Peninsula amounted to 1,416,605 acres, most
of it in the northern counties.

The amount of land under lease for oil and gas has
varied from year to year, and revenues closely follow the
high and low points. Records show a previous high of
about 935,000 acres under lease in 1951 and 1952 and
then a gradual decline to about 150,000 in 1958. From
1958 the amount increased to about 640,000 in 1962.
From 1962 the amount of acres under lease decreased
to about 290,000 in 1966. From 1966 leasing increased
to its present high level.

At a State oil and gas lease sale held in June 1974,
there were 348,405 additional acres offered but only
217,506 acres were leased. The total bid amounted to
$7,131,540.00 and the average bid per acre amounted
to $32.79. The highest bid per acre was $16,250.00. A
record bid of $1,300,000 was received for an 80-acre
parcel in Grand Traverse County.

Total State revenues from royalty, rentals, bonus, and
application-assignment fees from 1927 through 1973
amounted to $46,888,044.11. Revenue figures
according to year and source are shown on page 40.

*** WELL RECORDS AND OIL AND GAS
MAPS * * *

OIL AND GAS WELL RECORDS. Descriptive
geological logs and drillers logs are available for over
29,000 oil and gas tests, including exploratory,
development, facility and other types of wells. Individual
logs may be purchased at small cost from the Geological
Survey Division. Electric or radiation logs of any type
are not available for distribution or sale.

OIL AND GAS FIELD MAPS. Blueprint copies of county
oil and gas field maps are available for every county in
the Southern Peninsula. The maps show locations of olil
and gas tests but do not show geological data or
structural contour lines. County map scales are 1" =1
mile. Blueprint field maps are available for many oil and
gas fields. These maps show well locations, well permit
numbers, operators and lease names. They do not
show geological data or structural contour lines. Field
map scales are mainly 4" = 1 mile. All manuscript maps
from which blueprint copies are made are posted on a
regular basis. An oil and gas field maps list may be
obtained from the Geological Survey upon request.

-:::I-D—
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- 26N~
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4-26H- 0
rand Traverse

8
rand Traverse
227N

nistee

B-24N.
H Hl\n disoawr; ereated by ravision of a

1573 DISCOVERY WELLS
Tey

o th lnnm Prui.n‘rnn e
Field Hame Operator and Lease Permit to Total ne THe 'rnﬂu:mu
BE— I 0 Focsstion
tpana Miller Brothers ets] 29138 1680 3875 SIGe-Est, 150 Salina
12-3IH-8E A1 Carb,
Mancelons WE EMI ETEE FITD L Nfagaran
25- 29054 i 178 Mef
Les Pentesular 011 wtal 29367 37 e 1680%  Miagaran
2=15-50 Harris o1
e MoU-Mask-Markel-Wood 9166 N2 a9 Est. 20,000 Niagaran
10-15-50 Llayd Koyl #2
Lee Wl Maskdarlaldood  zsd B xx Fl Niagaran
13-15-50 . chod #i 13 pett
Fesnfinld mm Pet, Corp. M9 2676 EE06 F200 Niagaran
2915-1W Josegn n::\usm oo
Frederic Snell 0il Ca #6190 00 Fa%6 Niagaran
2o 2N-aH - +532 Meft
Frederic haocs Lo, IMBI 00 TIE RS Niagaran
T-TAN-00 St-Frederic "A° #1-7 +320 meft
Frederic Shell 011 Ca, 07 eSS0 TEIS B4.7 Cond./MMcf Nisgaran
22-ZEn-6d t-Fradaric #1-22 +4954
Eaton Rapids shell 0il s WS ANE FaS salina
TeZle W Twork #1-17 +2000 Meft Be1 Carb,
8lair shell 0f1 Ca. 08 S8 6123 F3ED Wiagaran
3+ 260110 Frisuff #2-13 +464 Mert
rant. 108 WHT SIS B3 475 Cond, - Salina-
4- 20120 s6145t Miagaran
rant. 6136 Fodl Miagaran
-250-1 +419 Meft
ayfield 6424 0.8 tme jll:f Wagaran
3-2EN=11H
field 6470 107.4 r.»a fluu Salima-
19-258-110 #6257 Miagaran
field 6783 624 Cond,  Niagaran
24-254-11H serst
Mayfield 6630 F12 Wagaran
30-258-11W +610 et
Paradize 6641 1200° Wiagaram
- 254100
nien = 6as4 32.5 Cond. /M Wageran
- 269 Groon-State-Union #l-5 515
Unign Amoco Production Co. 29352 6660 GA60 13 ME Wagaran
4-2EN-5W Prizy & Schiff 914 +2000
20042 Geas 6aT 13 Ceedy Wiagaran
20100 Unknown sli? Fay section cemented off  Niagaras
29294 4186 o e Salina-
*121 Meft Niagaras
20308 AMB 4600 FSA/S Hrs Hiagaran
+172 Mt
R WIS 430 X0 Salina-
+£0 Kcft Wiagaran
29095 3620 S0 R0 salina-
o565 meft Niagaran
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17 Hert Kiagaran
W37 BST0 880 4 Cond,  Wiagaren
gt
9381 6477 €518 P Niagaran
£-26H-000 566 Meft
(old Springs E=TET T 72 Cond,  Salina-
1-28-EW +1500%  Niagaran
Cold Springs o WEs es64 e F173 Cond, - Salina-
12- 28064 5t-Cold Springs #1-12 +3000°  Niagaran
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Kalkasks w2 6572 0T Shut-In oil well Wisgaran
16-2T-
Kalkaska om0 649 6776 16 BOPH agaran
1-27H- +500 Mert
Kalkaska 2021 6380 6ASE  Fa47 Salina-
28-2TH-BN #2200 Mcf® Mlagaras
Kalkaska 9263 63T 6968 265 M[ Salina-
262700 Mugnr.-
Rapid River 2042 6119 GRRE F39.8 Cond., mut g
-2
Bear Lake 20395 4786 5035 F99.6 Cond /Ml Wlagaran
23234150 +4035
Teon 29373 5745 E1E7  Fi4 Wagares
11-248- 136 75 Rt
Manistee 20020 4283 4807 5.6 Cond./MMcf  Niagaran
1-224-16 +8253°
1973 DISCOVERY WELLS CONTINUED
ple Grove shell 0§l Co. 9064 5055 49 20.9 Cond. /et Misgaran
zAzzmﬂ i ¥l +EEDOR
waple Grove smell Dil Co. 29311 4513 908 FEES Niagaran
G=23N=14W Girven #1-6 +491 Meft
Haple Grove shell Oit 29336 4550 0 Cona,  Salina-
9-230- 14 PakianensLowes #1-8 +6776E  Niagaran
Maple Grove Shell 0i1 29262 48312 5457 F12 Niagaran
1n- Ih-14M Saith-Si{von #1-10 +3220 Meft
ole Grove 11 Bil co 29171 4580 409 FI36 Niagaran
15--3!1 14 Johnson #1-16 +489.5 Mef®
Springdale 11 011 29170 4719 G180 FASE Saling-
26-24N-14 Plagany #1-28 +480 Meft Nfagaran
Victary shell 0l Co 2o399 4082 &30 FISE Cond.  Riagaran
T-1-T Swanson #1-7 +5145 mett
Victary Miller Brothers etal 29300 4344 4880 F20/Hr, Kiagaran
18194170 Willfams eta] #2-18
Bagley Mich. Consol. Gas etsl 29085 5868 6194 FTO/Wr, lagaran
23-304- 30 Gornfck 41-23
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Chester shell @41 Lo 29067 5650 6022 FAR6 Salina
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30-308-2 State-Chester #3-30
er shell 011 Co. 9236 4TS 57RO PB4 Wisgaran
e300 5a111ng-Hasson #1-35 +172 Meft
ver Shell 011 €o. 29235 S4BS 8835 FADS Wiagaran
26-11H-20 Kubacki #1- +264.5 Moft
s shell 011 Co. 958 6350 esls Miagaran
15-290-2H Lake Horicon 1115 +A06 Meft
s shell 011 Co. 29207 GAT4  ERBZ  FEOO Salina-
29-2H-40 N lIkh u a ml -29 4516 Meft Misgaras
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e2aN-12W u- H m . na
u.mw e Corp, 20084 M2 610

Nﬂﬂhﬂ Wells #1-18

L[I'!IEID!I DISHWEHJE

63 Cand./8 Hrs, Misparan
st
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NEW POOL DISCOVERIES
ee 1] to, 29350 &S 3623 5500t Niagaran
13-15-54 13-15-5M Pool A Leon hu:mr n-13
Crawford Frederic Shell s es07 7535 55 Cond. /MM Nhagaran
-2E-d 20-264-4M Pool A State Fred:ri: 20 +askE
Kalkaska Cold Springs Amoco Production Co. 29206 6628 6767 F:m Niagaran
19-284-64 Fool A St-Cold Springs #1-19 tl
Kalkaska 1ior shell 01 Co. ez 4 Cond. /Mt Niagaran
2T 3-27N-6M Fool A Ricklesen #2-1  (Pool A created "‘Z mnnq mn Harch 21 lsu} +z018
Ealkaska 3ka Amoco ction Co. 29383 68 Kiagaran
3-2TN-TH !-z:m-:m ool A Michael Shemo #1-3 mn Hert
s0n Killer Brothers etal 29026 4392 4460 Est. 000t Wiagaran
13-190-16 I! m lsu Fool & Hiller 4513
wana nner (11 & Gas, Inc. 29168 3470 4253 SIGH Salina
-16H-170 Bugbee #1-8 A2 Carb,
tiego Chester 11 Co. 29298 5898 6240 F3B0 Klagaran
0-308- 10-300-24 Poal A sum #-10 +193.7 mer®
Tuscola Heron . [Mn amh el sz 7edr 6600t Salina
-1 ng # A-1 Carb,
Tuscola Meron E. Edwin 3 eees  7es2 Fe0 Salina
Tah- Alan Luﬁl:r " +1000 Mcf® -2 Carb,
Wexford shell 0 29 6041 Bale % Cond./cl Wiagaran
G-2aN-120 b :.ln 124 Poal A Fox- nnn'l ﬂ-9 =n
*Directionally drilled hole; total depth WOTE: t-{mp refers to initi

Tisted s measured total depth, not true
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m oMM omom e om
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TABLE 1 DRILLING PERMITS, WELL
COMPLETIONS, DRILLED FOOTAGE BY
COUNTY, 1973

Classification of New Hole C
Ogus not include reworked wells or old wells drilled deeper

OIL/GAS  OIL AND GAS TESTS RESULTS SERVICE WELLS  TOTAL TOTAL ORILLED FODTAGE
COUNTY FERMITS WELLS rage
1SSUED Conoteted Gas Oy  Completed  DRILLED uell
aplor, Devel . chs Wells Holes G, 5, B.O.W. Explor. Devel., Fac. Depth
Allegan 1 0 1 T 0 1 0 0 1 o 1,180 a 161
Alpena z 1 1 0 1 00 H 3,875 3,900 0 3w
Antrim 3 3 0 1 © oz 0 0 3 18595 [} 0 20
Barry 2 1 0 0 o 1 JLL} 2 3,410 0 3,300 3356
1 H 0 0 a2 U H 749 0 0 7
Calhaun 2 11 8 4 +on H 0 21 3,011 34,046 3,800 3646
Charlevois 1] 2 ] a a 2 o a 2 10,048 a o 5024
hebaygan 1 0 0 ¢ 0 o0 0 @ 0 0 H ] 0
Chippewa 0 1 0 0 a1 0 0 1 1,305 1305
Clare 18 2 1 1 a2z % a 1B BT 8, zés e o6
Crawford 6 5 0 H P 0 a 5 36,83 o 7z
Eaton 18 7 4 2 FI 0 [ N 8,964 15,187 0 %N
Gladuin 2 0 H [ e oz 0 a 2 0 7,808 o 304
Grand Traverse 43 2 8 & 1w o0 q 2 13,83 51,433 0 2
Hilisdale 16 6 3 3 a6 [ q 9 19,985 12,222 [Tl
Huron 1 1 a a a 1 ] a 1 9,038 a 0 9038
Tngham 56 i i 12 0 2 FLC W OTITHE 66,294 14,905 4184
Tsabells 1 0 [} [} a0 00 0 1] [} 0 [}
Jacksan 5 3 [ [} [T T | R [ [ o s
Kalkaska 57 2 2 LI T T T | 55 202,201 176,040 o eanr
Kent 3 [ [} [} a0 0 0 0 0 0 0 o
e o 0 0 0 a0 2 [ 2 0 0 7478 3139
Livingston 3 o [ a 1 5 o a B 0 25,395 o 4233
Macomb 2 [ ] o a ] 12 a 18 21,517 0 39,657 3400
Manistee ] 13 3 7 4 5 0 0 16 65786 15,978 o 10
Mason 1z 7 3 3 34 00 0 35,897 13,505 o a0
Mecosta 1 i 0 (1] o 1 1] (] 3 10,901 L [
Missaukee 3 1] ] ] a o [ a o ] a [} 0
Hantcaln 15 4 1 0 a5 10 a 1512790 4,739 1,371 1927
Montmorency z 1 [] ] a 1 ] ] 1 5,375 (] [T
Huskegon 1 ] 1 0 a1 T 0 1 o170 o im
Newaygo 3 ] [ 0 a0 15 [ 15 0 oz e
Qakland 1 ] a ] a o o a o ] a a ']
Oceana & 2 1 0 1 2z 0 0 3 6212 2,29 0 2637
Ogenaw 0 0 0 0 a0 120 g 1 [ 0 2,670 2670
Gsceola 4 1 0 [} a1 3 q I 2,505 1,630 10,926 3765
Otsega 55 28 19 21 1 2 o0 a7 175,835 111,329 CRGLT
Presque Isle 3 3 L o a 3 o L} 3 13,248 a o 4416
sanilac 0 1 0 [ T | 00 1 7,554 0 0 755
St. Clair EA] H H 1 a3 o0 4 5,273 4,50 0 286
Tuscala H 1 1 1 10 o0 H 4117 1,58 0 7838
van Buren a 0 1 " T | 0 ] 1 o 1,1% o 1%
Wayne 1 o o o 0 o 10, z 0 0 2,287 1184
wexfard 4 1 1 04 1 o0 S 5,05 6,047 0 641
Totals a5 152 W 81 47T 13 67 1 B9 1,013,470 573,522 12,577
48 Counties

Includes 1 permit nusber issued
twice (25545 and 295434) and
1 80 permit

(1} Actually LPG Storage cavern wells.

(2) Actually water-injection wells in
SECORdArY FRCOVETY projects.

Bath (1) and (2] are not related to gas
storage fields,

NORTHERN MICHIGAN REEF RESERVOIRS

This compilation shows the classification of Niagaran

reef reservoirs found along the northern reef trend from
1969 through 1973. Nearly all are one-well fields or
pools. Additional data on these reservoirs are listed in

Table 2, Part 2.
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ALPENA

COUNTY

Alpena 12-31N-8E

ANTRIM
Mance
Mance

CRAWFOR
Frede
Frede
Frede
Frede
Frede
Frede
Frede

GRAND T
Blair
Blair
Blair
Grant
Grant
Grant
Mayfi
Mayfi

COUNTY

lona 25-29N-5W
lona 26-29N-54
D COUNTY

ric 2-28N-4u
ric 7-28N-4u
ric 10-28N-4W
ric 13-28N-4W
ric 22-28N-4W
ric 29-28N-4W

ric 29-28N-4W Pool A

RAVERSE COUNTY
33-26N-11W
34-26N-11W
36-26N-11W
24-25N-12W
26-25N-12W
29-25N-12W

eld 3-25N-11W

eld 16-25N-11W

Mayfield 19-25N-11W
Mayfield 24-25N-11W

Mayfi
Parad
Union
Union
Union
Union
Union
Union
Union
Union
White
White

eld 30-25N-11W
ise 18-25N-10MW
1-26N-9W
3-26N-9W
5-26N-9W
8-26N-9W
11-26N-9W
12-26N-9W
14-26N-9W
18-26N-9W
water 22-27N-9W
water 32-27N-9W

Whitewater 34-27N-9W

Whitewater 35-27N-9W

Whitewater 36-27N-9W
KALKASKA COUNTY

Blue
Blue
Blue
Blue
Blue
Board
Board,

Lake 1-28N-5W
Lake 12-28N-5W
Lake 27-28N-5W
Lake 28-28N-5W
Lake 33-28N-5W
man 3-26N-8W
man 6-26N-8W

Cold Springs

Cold Springs

Cold Springs

Cold Springs

Cold Springs

Cold Springs

Cold Springs

Cold Springs

Excelsior 3-2
Excelsior 6-2
Excelsior 7-2
Excelsior 9-2
Excelsior 17-
Kalkaska 3-27
Kalkaska 3-27
Kalkaska 5-27
Kalkaska 7-27
Kalkaska 9-27
Kalkaska 10-2
Kalkaska 12-2
Kalkaska 13-2
Kalkaska 16-2
Kalkaska 28-2
Kalkaska 28-2
Kalkaska 32-2
Kalkaska 11-2
Kalkaska 13-2
Kalkaska 21-2
Kalkaska 24-2

1-28N-6W
12-28N-6W
19-28N-6W
19-28N-6W Pool A
20-28N-6W
21-28N-6W
25-28N-6W
25-28N-6W Pool A
TN-6W

TN-6W

7N-6W

TN-6W

27N-6W

N-7W

N-7W Pool A
N-7W

N-7W

N-7W

TN-7W

TN-7W

IN-7W

TN=-7W

TN=7W

7N-7W Pool A
TN-TW

TN-8W

TN-8W

TN-8W

7N-8W

1973

1973
1972

1973
1973
1971
1972
1973
1972
1973

1973
1970
1972
1973
1971
1973
1973
1972
1973
1973
1973
1973
1972
1972
1973
1970
1972
1969
1973
1973
1973
1972
1972
1972
1971

1971
1971
1972
1970
1971
1973
1973
1973
1973
1971
1973
1971
1970
1971
1972
1973
1973
1973
1972
1973
1973
1973
1970
1972
1972
1972
1972
1972
1973
1970
1972
1971
1973
1972
1971
1973

Gas (A-1 only)

0i1
0il

0i1
0i1
0i1
Gas-Condensate
Gas-Condensate
Gas-Condensate
Gas-Condensate

0i1l
Gas-Condensate
Gas-Condensate
Gas-Condensate
0i1l
0i1
Gas-Condensate
0i1
Gas-Condensate
Gas-Condensate
011
Gas-Condensate
Gas-Condensate
Gas-Condensate
Gas-Condensate
Gas-Condensate
Gas-Condensate
Gas-Condensate
Gas-Condensate
Gas-Condensate
Gas-Condensate
0i1
0il
0il
Gas-Condensate

0il
011
Gas-Condensate
Gas-Condensate
Gas-Condensate
Gas-Condensate
011
Gas-Condensate
Gas-Condensate
0il
0il
011
011
Gas-Condensate
011
Gas-Condensate
Gas-Condensate
Gas-Condensate
Gas-Condensate
Gas-Condensate
0i1
0i1
011
011
Gas-Condensate
Gas-Condensate
011
Gas-Condensate
0il
Gas-Condensate
Gas-Condensate
Gas-Condensate
011
011
011
011

Kalkaska 25-27N-8W 1972 Gas-Condensate

Kalkaska 26-27N-8W 1973 Gas-Condensate
Kalkaska 28-27N-8W 1971 011
Kalkaska 33-27N-8W 1972 Gas-Condensate
Rapid River 24-28N-7W 1970 011
Rapid River 24-28N-7W Pool A 1972 0il
Rapid River 27-28N-7W 1972 011
Rapid River 27-28N-7W Pool A 1972 0il
Rapid River 32-28N-7W 1973 041
Rapid River 35-28N-7W 1973 Gas-Condensate

South Boardman Unit Pool A 1971 Gas-Condensate

South Boardman Unit Pool B 1971 Gas-Condensate

South Boardman Unit Pool C 1972 Gas-Condensate
MANISTEE COUNTY

Bear Lake 23-23N-15W 1973 Gas-Condensate
Cleon 11-24N-13W 1973 0i1
Manistee 1-22N-16W 1973 Gas-Condensate
Maple Grove 2-23N-14W 1973 Gas-Condensate
Maple Grove 6-23N-14W 1973 011
Maple Grove 9-23N-14W 1973 Gas-Condensate
Maple Grove 10-23N-14W 1973 0i1
Maple Grove 16-23N-14W 1973 0i1
Springdale 25-24N-14W 1972 Qi1
Springdale 28-24N-14W 1973 0i1
MASON COUNTY
Hamlin 13-19N-18W 1972 011
Hamlin 13-19N-18W Pool A 1973 Gas-Condensate
Hamlin 25-19N-18W 1972 0i1l
Victory 7-T19N-17W 1973 Gas-Condensate
Victory 18-19N-17W 1973 0i1
Victory 19-19N-17W 1972 0i1
OTSEGO COUNTY
Bagley 23-30N-3W 1973 0dl
Bagley 25-30N-3W 1972 011
Bagley 25-30N-3W Pool A 1972 0i1
Charlton 9-30N-1W 1972 0i1
Charlton 12-30N-1W 1973 011
Charlton 24-30N-1W 1973 0i1
Charlton 31-30N-1W 1972 Gas-Condensate
Charlton 4-31N-1W 1970 011
CharTton 4-31N-1W Pool A 1973 0i1
Charlton 9-31N-1W 1972 0il
Charlton 27-31N-1UW 1972 0i1 & Condensate
Charlton 31-31N-1W 1973 011
Chester 15-29N-2W 1970 Gas-Condensate
Chester 21-29N-2W 1973 Gas-Condensate
Chester 2-30N-2W 1971 0i1
Chester 5-30N-2W 1972 011
Chester 6-30N-2W 1973 0di1
Chester 10-30N-2W 1972 0i1
Chester 10-30N-2W Pool A 1973 011
Chester 16-30N-2W 1971 0i1
Chester 18-30N-2W 1971 0d1
Chester 19-30N-2W 1971 0d1
Chester 21-30N-2W 1970 0i1
Chester 30-30N-2W 1973 0i1
Dover 35-31N-2W 1973 0i1
Dover 36-31N-2W 1973 0i1
Hayes 11-29N-4W 1969 011
Hayes 15-29N-4W 1973 011
Hayes 21-29N-4W 1972 0i1
Hayes 29-29N-4W 1973 0i1
Hayes 32-29N-4W 1972 011
Otsego Lake 3-29N-3W 1971 0d1
PRESQUE ISLE COUNTY
North Allis 29-35N-2E 1969 0i1
WEXFORD COUNTY
Wexford 9-24N-12W 1973 Gas-Condensate
Wexford 9-24N-12W Pool A 1973 Gas-Condensate
Wexford 10-24N-12W 1972 Gas-Condensate
Wexford 18-24N-12W 1973 Gas-Condensate

NOTE: Excelsior 3-27N-6W field also includes an
Excelsior 3-27N-6W Pool A. This one-well pool was
declared a separate reservoir after public hearings in

March, 1974. The discovery well, Shell's Nicklesen #2-
3, does not appear on the list of 1974 discoveries, page
9. Also not included in the above list is Charlton 4-31N-
1W Pool A. The Pool A discovery well is Shell's State-
Charlton #1-5 completed as a development well in 1972.
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Reservoir data shows this well to be in a separate
reservoir. Both of these pools are listed in Table 2.

PART 2
EXPLANATION

Part 2 brings together general information on Michigans
oil and gas fields, gas storage reservoirs, LPG storage
facilities, gas plant operations, refinery facilities and
other items.

TABLE 2, MICHIGAN OIL AND GAS FIELDS. The
symbol on the left margin of the table indicates the
official classification of fields and pools at the end of the
year. Classifications may be changed as warranted.
Official field names are listed alphabetically in the first
column and the producing pool, or pools, are shown
under the heading Producing Formation or Pool. Most
fields consist of one pool with oil or gas production
coming from a single reservoir within a formation. Some
fields have two or more separate pools, each producing
from a different formation or stratigraphic interval and at
a different depth. Most multi-pool fields are associated
with a common structural feature. Salina-Niagaran reef
oil or gas accumulations are mostly single-pool fields.
Some, however, have several separate reef reservoirs
designated as Pool A, Pool B and so on. Most have
been so designated by administrative action following
public hearings. Also, a few of the listed fields actually
consist of two or more hydrocarbon accumulations which
for administrative purposes have been consolidated
under one field name.

TABLE 2, MICHIGAN OIL AND GAS FIELDS. The
symbol on the left margin of the table indicates the
official classification of fields and pools at the end of the
year. Classifications may be changed as warranted.
Official field names are listed alphabetically in the first
column and the producing pool, or pools, are shown
under the heading Producing Formation or Pool. Most
fields consist of one pool with oil or gas production
coming from a single reservoir within a formation. Some
fields have two or more separate pools, each producing
from a different formation or stratigraphic interval and at
a different depth. Most multi-pool fields are associated
with a common structural feature. A few of the listed
fields actually consist of two or more hydrocarbon
accumulations which for administrative purposes have
been consolidated under one field name.

Location of fields according to township, range and
sections are found at the bottom of the field block. The
listed sections are those which have, or have had,
producing wells assigned to the field or pool. The
geographic location of fields and pools can be found by
township and range on the center-spread oil and gas
field map. Due to space limitations, all field names are
not shown on the map.

The Pay Zone part of the table generally refers to data
for the discovery well for the field or pool. The indicated

pay thickness relates to the amount of pay opened or
perforated in the discovery well and does not necessarily
indicate total net or gross pay for the reservoir.

The Deepest Formation or Pool Tested column indicates
the stratigraphically oldest formation penetrated and the
deepest total depth reached beneath the field area.
Data in these columns are updated periodically.

The Number of Wells column indicates the number of
successful field wells drilled in the field to the end of the
specified year, the number completed as producing wells
during the specified year, the number abandoned during
the year and the number of active wells at the end of the
specified year.

The Drilled Acres column indicates the total number of
acres assigned to the field or pool according to individual
well drilling units assigned to each producing well
completed in the field or pool. A field may have a 10 or
20-acre drilling unit for one pool and a 40-acre unit for a
deeper formation pool. During the development of a
field or pool the drilling unit size may change.
Subsequent wells are assigned acreage values in
accordance with the new unit size. In past years drilling
units have been 10, 20 or 40 acres.

Reef reservoirs, especially in the Northern District, have
been assigned 40, 80, 160 and 640-acre units. Gas well
units, especially for Michigan Stray Sandstone
reservoirs, have generally been 160-acre units. Other
sizes currently in use for gas wells are 40, 80, 320 and
640-acre units. Changes in drilling units, off-pattern
wells, etc. complicate the maintenance of accurate
acreage figures during the lifetime of a given field or
pool. Though figures cited in the column are not entirely
accurate, they do provide as near as possible an
indication of the area! size of the field. The figures do
not indicate the areal extent of the oil or gas reservoir.

Recovery Per Acre Drilled figures for oil pools are de
rived by dividingthe cumulative production figure by the
drilled acres figure.

GAS FIELDS. Because of slow field development, small
reserves or lack of marketing facilities, some fields are
listed as "shut-in" and show no production figures. Other
fields, not considered to have commercial size gas
accumulations, produce small quantities of unmetered
gas which is used for domestic purposes and in some
cases, lease fuel.

GAS STORAGE RESERVOIRS. Most gas storage
reservoirs were originally classified as gas fields or
pools. Upon depletion or near depletion of native gas
they were converted to storage reservoirs. Undeveloped
gas storage reservoirs are gas pools that have been
designated to become storage reservoirs at some future
time. The producing sections listed on gas storage
reservoir tables do not necessarily relate to current gas
storage area or boundaries. The sections or parts of
sections listed are those which contained at least one
producible oil or gas well assigned to the field or pool
prior to conversion to storage operations. Further, the
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listed sections do not necessarily relate to potential or
future gas storage area or boundary.

LPG STORAGE. Surface and underground storage
facilities for liquified petroleum gas.

OIL WELL GAS. This is casinghead gas produced
incidental to the production of oil from pools or fields
generally classified as oil accumulations.

NATURAL GAS LIQUIDS (CONDENSATE). Natural gas
liquids are those portions of reservoir gas which are
liquified at the surface in lease separators, field facilities,
or gas processing plants. These liquids include but are
not limited to: ethane, propane, butanes, pentanes,
natural gasoline and condensate. On Table 2 of this
report, condensates from Michigan gas-condensate
fields are shown under the oil production column.

WELL SAMPLE SETS. Well cuttings for over 9,000
wells are available for inspection at the Geological
Survey, Lansing, Michigan. Samples are contained in
glass vials arranged in open trays. In addition, several
thousand shallow geological test samples are also
available for inspection. The Survey does not maintain a
core collection. Other sample and core repositories, not
connected with the Survey, are located at: Subsurface
Laboratory, Department of Geology, The University of
Michigan, Ann Arbor, Michigan.

Department of Geology, Wayne State University, Detroit,
Michigan.

Department of Geology, Western Michigan University,
Kalamazoo, Michigan.

Department of Geology, Michigan State University, East
Lansing, Michigan.

Department of Geology, Central Michigan University, Mt.
Pleasant, Michigan.

PART 3, CUMULATIVE RECORDS
EXPLANATION

PART 3 contains cumulative statistics principally of oil
and gas production, well completions, and oil field brine
production and disposal from 1925 through the most
recent year-end compilations.

OIL AND GAS PRODUCTION TABLES. Oil and gas
production figures for individual years prior to 1960 can
be found in issues of "Summary of Operations, Oil and
Gas Fields" for 1962 and prior years, and in "Michigan's
Oil and Gas Fields" 1963 to present. The tables show
the year of the first recorded production from a particular
formation, and the yearly and cumulative production
totals from 1925 through the most recent year-end
compilations. Cumulative oil and gas production by
county is shown on a separate table. Refer to Part 1 for
county production figures for the past year, and prior
issues for previous years.

CUMULATIVE WELL COMPLETIONS. These tables
show the cumulative number of yearly completions in a
county. Well density figures include field development
wells, exploratory wells, and service wells of all types.

DRILLING PERMITS, WELL COMPLETIONS, FIELDS
DISCOVERED. These tables show the number of
drilling permits issued by year from 1927 through the
most recent year-end compilations. Initial classification
of well completions by year, the number of new fields or
pools discovered, and the number of producible oil or
gas wells on a yearly basis are all shown on the same
table.

BRINE PRODUCTION AND DISPOSAL. Oil field brine
production records other than for individual fields were
discontinued in 1968. These tables listed the reported
amount of produced brine and the method of disposal
from 1937 up to 1967. Most oil field brine is still returned
to subsurface formations. Small quantities are used for
dust control or ice and snow removal on county roads in
local areas. A small amount of brine is also disposed of
in burning pits.

SERVICE WELLS. Service wells as listed in this
publication are those wells which were drilled to serve
some purpose other than the initial production of oil or
gas. Oil or gas wells are sometimes converted to salt
water disposal, observation, or facility wells in gas
storage or pressure maintenance projects. There are
several types of service wells:

LPG WELLS. These are wells drilled for underground
storage of liquified petroleum gas. In Michigan, these
storage reservoirs are in man-made cavities in salt beds.
The cavities have been made by dissolving the salt with
water and then pumping out the brine.

Gas Storage Wells. These are wells drilled in gas
storage reservoirs. They are frequently referred to as
facility wells, and are generally used to inject gas into or
extract gas from the reservoir. Certain facility wells may
sometime in the history of the field be used as salt water
disposal wells or observation wells.

Observation Wells. Most observation wells are related
to gas storage projects. They are used to observe
underground movement of gas, brines, and other fluids,
or to observe pressures.

Brine Disposal Wells. These wells are used in the
disposal of oil and gas field brines back into some
suitable subsurface formation. Brine disposal well
permits are issued for these wells.

Injection and Pressure Maintenance Wells. These are
wells used in secondary recovery, or pressure
maintenance projects. They may be new wells drilled
specifically for injection or pressure maintenance, or they
may be converted oil or gas wells; their status can
change from time to time.

Oil or gas wells are sometimes converted to salt water
disposal, observation, facility wells in gas storage
reservoirs, or water injection wells used in secondary
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recovery or pressure maintenance projects. The types
of service wells listed under "Classification of Well
Completions" does not include oil or gas wells converted
to service wells.

ABBREVIATIONS
AAP.G. American Assoc. Petrol. Geol.
A.P.l. American Petroleum Institute
(A) ILP. (Acid) Initial Production or Potential
A-1 Carb. A-1 Carbonate
A-2 Carb. A-2 Carbonate
Bbls. Barrels
B.B. Bois Blanc formation
B.D. Brine Disposal
BDW Brine Disposal Well
BOPD Barrels Oil Per Day
B.R. Black River
Camb. Cambrian
"Camb." Unidentified Cambrian
Cat. Cataract formation
c.f.p.b. Cubic feet per barrel
C.H. Cabot Head formation
Cinn. Cincinnatian
Cl. Clinton formation
Cold. Coldwater formation
Compl. Completion
Coop. Cooperative
D&A Dry and Abandoned
Dev. Devonian
D.R. Detroit River formation
D.R. SZ Detroit River Sour Zone
Dres. Dresbach formation
Dd., DD Dundee
Dd.-R.C. Dundee-Reed City
DPT Deeper Pool Test
E.C. Eau Claire formation
Explor. Exploratory
Fran. Franconia formation
Geo. Test Geological Test
G.O.R. Gas-Oil Ratio
Grav. Gravity, Gravimeter
GS Gas Storage
GSW Gas Storage Service Well
Gw Glenwood
Incs. Includes
Inj. Injection
L.P.G. Liquid Petroleum Gas
Marsh. Marshall formation
MCF Thousand Cubic

MCFGPD
Mich.
Miss.
M.S.
NFW

(N) I.P.

Niag.

Nt.

OBS

oP

Ord.
OowDD
P.D.C.
Penn.
Pilot Witr.
P.M.
Prod. Form.
R.C.

RW
Rich.
Sag.
Sal.-Niag.
SD

Seis.
SO&G
S.P.
Stray
Sub.

S
SWD
Sylv.

SZ
Thick.
(M LP.

Trav.

Tremp.
Trenton-Blk. River
Unit.

Thousand Cubic Feet Gas Per Day

Michigan formation

Mississippian

Mt. Simon ss.

New Field Wildcat

(Natural) Initial Production or
Potential

Niagaran

Nontechnical

Observation Well

Out Post Well

Ordovician

Old Well Drilled Deeper

Prairie du Chien formation

Pennsylvanian

Pilot Water

Pressure Maintenance

Producing Formation

Reed City formation

Reworked Well

Richfield formation

Saginaw formation

Salina-Niagaran

Shut Down

Seismograph

Show Oil and Gas

St. Peter formation

Michigan Stray formation

Subsurface geology

Service Well

Salt Water Disposal

Sylvania formation

Sour Zone (in Detroit River)

Thickness

(Treatment) Initial Production or
Potential

Traverse

Trempealeau formation

Trenton-Black River

Unitized
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CENOZOIC|Z

STRATIGRAPHIC SUCCESSION IN MICHIGAN

PALEOZOIC THROUGH RECENT

PLEISTOCENE NOMENCLATURE

STAGE

QUATERNARY | PLEISTOCENE

SYSTEM SERIES
RECENT
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Wisconsin | Two Creeks inersade
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MICHIGAN
DEPARTMENT OF NATURAL RESOURCES
A. Gene Gazlay, Director

Geological Survey Division

Arthur E. Slaughter, State Geologist
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GEOLOGIC NAMES COMMITTEE
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