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Devonian Hydrocarbon Production in 
Michigan  

• Commercial development began in the 1920’s with Traverse and Dundee Oil 
• Detroit River Group oil and gas production began in the mid-1930’s 
•  Antrim Shale and Amherstburg production took off in the 1980’s     
• Antrim Shale fields are defined as “continuous” and named by their County  

- over 12,000 wells have been drilled in the Antrim Shale play – all are gas 
producers. Currently around 9000 wells are producing. 

• Traverse Lime reservoirs are found in 265 classified fields – 96 are Gas fields,  
169 are oil fields 

• Dundee producing fields include those with production in the Dundee, 
Rogers City and Reed City units. There are  171 classified fields – 42 are Gas, 
128 are oil and 1 is Gas Storage    

• Detroit River Group production comes from the “Detroit River sour zone” in 
the Horner Member of the Lucas Fm. and the Richfield Member of the Lucas 
Fm. There are 114 classified fields in this interval. 

• Amherstburg production comes from 5 known fields                                                                                                                                                      
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Devonian reservoirs include  Antrim Shale,Traverse 
Limestone,, Dundee Formation, Detroit River Group and 
Amherstburg Fm.  Outcrop and Subcrop of these rocks shown 
in blue.  

Modified from Michigan Geological 
Survey Presentation–“The Rock Cycle” 
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Antrim Shale 

Dundee 

Traverse 

Detroit River/ 
Richfield From State of Michigan Geological Survey, 2003 
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Antrim Shale Production in Michigan  

• Antrim Shale 
production began in 
the 1940’s, but large-
scale, commercial 
began in the 1980’s 

 
• Production peaked in 

1998 
 
• Cumulative 

production through 
2016 is 3,560,645,741 
MCF of  natural gas.   

 
• Two wells in 2015 

produced 1115 bbls oil 
from central basin 
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Antrim Shale Annual and Cumulative Gas Production

Annual Gas (MCF)

Cumulative Gas (MCF)

Cumulative Natural Gas Production = 3.560 Trillion Cu. Ft.
Maximum Production 1998 = 199.5 Billion Cu. Ft.
Average  Production Growth Rate 1989 to 1996 = 32.4%
Average Decline Rate 1999 to 2014 = 4.5%
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Cumulative Natural Gas Production = 3.560 Trillion Cu. Ft.
Maximum Production 1998 = 199.5 Billion Cu. Ft.
Average  Production Growth Rate 1989 to 1996 = 32.4%
Average Decline Rate 1999 to 2014 = 4.5%
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Antrim Monthly Prod

		MONTH		TOTAL MONTHLY GAS PRODUCTION (MCF)		TOTAL MONTHLY WATER PRODUCTION (BBLS)		TOTAL NUMBER OF WELLS ONLINE		TOTAL NUMBER OF PROJECTS ONLINE		DAILY WELL PRODUCTION AVERAGES (MCFD/WELL)		DAILY WATER PRODUCTION AVERAGES (BBLS/WELL)		GAS TO WATER RATIO (MCF/BBL)		Decline/increase compared to previous year month - GAS		Decline/increase compared to previous year month - WATER		Decline/increase compared to previous year month - WELLS		Decline/increase compared to previous year month - PROJECTS		Decline/increase compared to previous year month - DAILY MCF/WELL		Decline/increase compared to previous year month - DAILY WATER		Decline/increase compared to previous year month - GAS/WATER

		Jan-91		3,753,036		2,013,328		1,548		96		78		42.8		1.82

		Feb-91		3,702,052		1,912,084		1,614		99		81		39.0		2.08

		Mar-91		4,245,759		2,138,481		1,695		101		80		41.5		1.93

		Apr-91		4,275,596		1,974,896		1,725		102		82		37.7		2.18

		May-91		4,461,080		2,010,666		1,739		103		82		38.0		2.16

		Jun-91		4,078,499		1,814,044		1,773		104		76		33.7		2.26

		Jul-91		4,769,721		2,147,271		1,871		109		82		37.8		2.17

		Aug-91		4,989,705		2,160,661		1,923		114		83		37.0		2.25

		Sep-91		5,012,776		2,049,396		1,939		114		86		34.8		2.47

		Oct-91		5,260,287		2,093,668		1,990		117		85		34.6		2.46

		Nov-91		5,306,738		2,165,749		2,012		121		87		35.4		2.46

		Dec-91		5,617,293		2,221,046		2,098		125		86		34.8		2.47

		1991 Totals		55,472,542		24,701,290		1,827		109		82		37.2		2.22

		Jan-92		5,607,714		2,223,071		2,179		130		83		33.6		2.47

		Feb-92		5,553,984		2,255,722		2,221		133		86		33.4		2.57

		Mar-92		5,935,237		2,266,885		2,253		135		84		33.1		2.54

		Apr-92		6,018,972		2,107,297		2,262		135		88		30.6		2.87

		May-92		5,567,728		1,767,631		2,301		138		78		25.3		3.09

		Jun-92		5,973,151		2,002,936		2,327		141		85		28.3		3.00

		Jul-92		6,395,393		2,238,905		2,363		143		87		31.2		2.79

		Aug-92		6,647,991		2,275,839		2,393		144		89		31.3		2.84

		Sep-92		6,795,895		2,337,158		2,445		147		92		31.4		2.93

		Oct-92		6,977,302		2,523,381		2,503		150		89		33.2		2.68

		Nov-92		6,053,534		2,096,748		2,569		155		78		26.8		2.91

		Dec-92		7,050,114		2,498,012		2,605		157		87		31.5		2.76

		1992 Totals		74,577,015		26,593,585		2,368		142		86		30.8		2.79

		Jan-93		7,153,061		2,477,208		2,653		160		86		30.7		2.80

		Feb-93		6,556,832		2,380,425		2,682		161		87		29.2		2.98

		Mar-93		7,430,902		2,828,315		2,741		165		87		33.9		2.56

		Apr-93		7,504,847		3,037,799		2,882		172		86		34.7		2.48

		May-93		7,787,341		3,271,998		2,924		177		85		36.8		2.31

		Jun-93		7,748,473		3,540,569		3,090		184		83		37.7		2.20

		Jul-93		8,334,352		3,979,335		3,149		190		85		41.6		2.04

		Aug-93		8,835,785		4,224,220		3,238		199		88		42.9		2.05

		Sep-93		8,775,724		4,186,071		3,309		203		88		41.6		2.11

		Oct-93		9,062,862		4,569,218		3,431		207		85		43.8		1.94

		Nov-93		9,069,273		4,581,140		3,509		209		86		42.9		2.00

		Dec-93		8,855,914		4,577,131		3,623		217		78		41.6		1.88

		1993 Totals		97,115,366		43,653,429		3,103		187		85		38.1		2.28

		Jan-94		9,691,109		4,764,719		3,664		233		85		42.8		1.99

		Feb-94		9,203,393		4,620,666		3,706		234		88		41.0		2.15

		Mar-94		10,573,626		5,071,151		3,732		234		91		44.7		2.04

		Apr-94		10,423,541		4,771,711		3,719		235		93		42.2		2.20

		May-94		10,567,949		4,540,510		3,691		235		92		40.5		2.27

		Jun-94		9,420,508		3,800,139		3,683		235		85		33.9		2.50

		Jul-94		9,968,493		3,918,223		3,727		238		86		34.6		2.49

		Aug-94		10,990,752		4,276,738		3,791		244		93		37.1		2.51

		Sep-94		11,186,871		4,406,345		3,826		244		97		37.9		2.56

		Oct-94		11,741,316		4,785,435		3,948		249		95		39.9		2.38

		Nov-94		11,714,298		4,754,923		4,008		251		97		39.0		2.49

		Dec-94		12,335,247		4,995,364		4,077		254		97		40.3		2.41

		1994 Totals		127,817,103		54,705,924		3,798		241		92		39.5		2.33

		Jan-95		12,857,434		5,202,138		4,136		257		100		41.4		2.42

		Feb-95		11,648,905		4,443,002		4,166		259		99		35.1		2.82

		Mar-95		13,326,573		4,837,955		4,237		264		101		37.6		2.69

		Apr-95		12,753,689		4,454,971		4,242		265		100		34.5		2.89

		May-95		13,327,498		4,442,208		4,300		270		99		34.0		2.91

		Jun-95		12,443,138		3,958,444		4,349		272		95		29.9		3.17

		Jul-95		13,458,157		4,299,594		4,365		274		99		32.4		3.06

		Aug-95		13,717,672		4,507,795		4,375		278		101		33.9		2.98

		Sep-95		13,328,640		4,350,841		4,388		282		101		32.6		3.10

		Oct-95		12,647,244		4,112,314		4,424		284		92		30.6		3.01

		Nov-95		13,556,230		4,184,558		4,505		290		100		30.6		3.27

		Dec-95		13,895,748		4,330,093		4,583		296		97		31.1		3.12

		1995 Totals		156,960,928		53,123,913		4,339		274		99		33.6		2.95

		Jan-96		13,912,833		4,694,233		4,640		299		96		33.3		2.88

		Feb-96		12,991,484		4,547,036		4,690		305		95		31.9		2.98

		Mar-96		14,621,401		5,393,956		4,752		314		99		37.3		2.65

		Apr-96		14,479,141		5,304,387		4,838		322		99		36.1		2.74

		May-96		15,088,331		5,487,294		4,885		323		99		37.0		2.68

		Jun-96		14,668,622		5,591,043		4,946		327		98		37.2		2.64

		Jul-96		15,518,020		6,011,421		5,013		331		99		39.4		2.51

		Aug-96		15,706,891		6,024,210		5,088		339		99		38.9		2.54

		Sep-96		15,527,815		5,935,017		5,140		342		100		38.0		2.63

		Oct-96		16,276,568		6,076,405		5,209		349		100		38.4		2.61

		Nov-96		15,529,204		5,671,071		5,250		350		98		35.5		2.76

		Dec-96		16,368,763		5,793,480		5,302		354		99		35.9		2.75

		1996 Totals		180,689,073		66,529,553		4,979		330		98		36.6		2.70

		Jan-97		16,505,104		5,507,518		5,350		361		99		33.9		2.92

		Feb-97		15,059,978		5,094,919		5,380		363		99		31.2		3.18

		Mar-97		16,609,602		5,621,274		5,447		366		98		33.9		2.89

		Apr-97		16,032,190		5,254,330		5,476		368		97		31.6		3.07

		May-97		16,740,500		5,237,161		5,502		369		98		31.3		3.13

		Jun-97		16,144,921		5,113,585		5,554		370		96		30.3		3.17

		Jul-97		16,623,526		5,335,764		5,594		373		95		31.4		3.03

		Aug-97		17,003,387		5,724,902		5,665		377		96		33.2		2.89

		Sep-97		16,393,631		5,885,339		5,729		383		95		33.8		2.81

		Oct-97		16,563,047		5,828,132		5,777		388		92		33.2		2.77

		Nov-97		16,350,778		6,055,289		5,817		390		93		34.2		2.72

		Dec-97		16,914,992		6,182,408		5,856		392		93		34.7		2.68

		1997 Totals		196,941,656		66,840,621		5,596		375		96		32.7		2.94

		Jan-98		17,206,421		6,026,500		5,880		396		94		33.7		2.79

		Feb-98		15,572,768		5,453,087		5,925		407		93		30.3		3.07

		Mar-98		17,614,025		5,698,136		5,951		410		95		31.5		3.02

		Apr-98		17,075,679		5,613,726		5,990		418		95		30.8		3.08

		May-98		17,458,702		5,849,972		6,046		421		93		31.8		2.92

		Jun-98		16,135,754		5,495,191		6,093		423		88		29.7		2.97

		Jul-98		16,934,049		5,613,409		6,115		424		89		30.2		2.95

		Aug-98		16,671,519		5,738,186		6,167		429		87		30.6		2.84

		Sep-98		15,955,167		5,484,633		6,189		427		85		29.2		2.92

		Oct-98		15,943,570		5,257,779		6,245		436		82		27.7		2.96

		Nov-98		16,194,651		5,852,747		6,266		433		86		30.7		2.80

		Dec-98		16,708,316		6,037,907		6,297		437		85		31.5		2.69

		1998 Totals		199,470,621		68,121,273		6,097		422		89		30.6		2.92

		Jan-99		16,335,192		5,937,507		6,315		443		83		30.9		2.68

		Feb-99		14,981,900		5,476,141		6,363		444		84		28.3		2.97

		Mar-99		16,413,144		6,000,344		6,352		443		83		31.1		2.67

		Apr-99		15,656,032		5,815,098		6,387		446		81		29.9		2.70

		May-99		16,293,947		5,823,163		6,389		447		82		30.0		2.74

		Jun-99		15,630,154		5,791,094		6,401		452		81		29.8		2.72

		Jul-99		16,120,708		6,186,710		6,428		455		80		31.7		2.53

		Aug-99		15,657,505		6,196,269		6,431		458		78		31.7		2.46

		Sep-99		15,821,184		5,948,982		6,440		456		81		30.4		2.67

		Oct-99		16,359,103		6,218,740		6,440		458		81		31.8		2.55

		Nov-99		15,596,358		5,792,382		6,446		458		80		29.6		2.71

		Dec-99		15,706,746		5,845,544		6,482		459		78		29.7		2.63

		1999 Totals		190,571,973		71,031,974		6,406		452		81		30.4		2.67

		Jan-00		15,470,742		5,978,750		6,516		462		76		30.2		2.52

		Feb-00		14,556,880		5,480,239		6,552		464		76		27.5		2.76

		Mar-00		15,762,947		6,102,733		6,591		466		77		30.5		2.53

		Apr-00		15,131,968		5,915,415		6,625		466		76		29.4		2.59

		May-00		15,532,264		5,858,914		6,637		467		75		29.0		2.58

		Jun-00		15,011,450		6,133,107		6,652		468		75		30.3		2.47

		Jul-00		15,466,608		5,953,779		6,668		471		74		29.4		2.52

		Aug-00		14,532,606		6,071,537		6,689		472		70		29.9		2.34

		Sep-00		15,170,489		6,169,798		6,724		480		75		30.2		2.48

		Oct-00		15,657,158		6,464,499		6,757		485		74		31.5		2.35

		Nov-00		15,078,554		6,191,639		6,761		487		74		30.1		2.46

		Dec-00		15,556,880		6,337,963		6,797		488		73		30.7		2.38

		2000 Totals		182,928,546		72,658,373		6,664		473		75		29.9		2.50

		Jan-01		15,117,690		6,377,526		6,825		489		71		30.7		2.31

		Feb-01		13,552,553		6,080,451		6,851		490		70		29.2		2.40

		Mar-01		14,911,340		6,253,360		6,885		493		69		29.9		2.31

		Apr-01		14,366,330		6,045,108		6,919		493		69		28.7		2.40

		May-01		15,078,984		6,228,341		6,943		494		70		29.5		2.37

		Jun-01		14,433,542		6,016,126		6,980		498		68		28.4		2.40

		Jul-01		14,903,282		6,227,198		7,016		500		68		29.2		2.33

		Aug-01		14,730,088		6,245,827		7,067		505		67		29.1		2.30

		Sep-01		14,209,141		5,954,967		7,086		508		66		27.6		2.39

		Oct-01		14,800,351		6,076,254		7,115		508		67		28.1		2.38

		Nov-01		14,155,320		5,680,365		7,153		511		65		26.1		2.49

		Dec-01		14,414,950		5,863,612		7,164		512		64		26.9		2.38

		2001 Totals		174,673,571		73,049,135		7,000		500		68		28.6		2.37

		Jan-02		14,475,285		6,041,883		7,190		511		64		27.6		2.32

		Feb-02		12,941,851		5,811,519		7,279		515		63		26.3		2.40

		Mar-02		14,252,201		6,269,235		7,301		519		62		28.2		2.19

		Apr-02		13,718,118		5,977,214		7,310		519		62		26.9		2.31

		May-02		14,141,119		6,192,724		7,317		521		62		27.8		2.23

		Jun-02		13,436,550		5,622,061		7,335		522		61		25.2		2.42

		Jul-02		14,144,139		5,931,556		7,355		522		62		26.5		2.34

		Aug-02		14,189,209		5,960,408		7,363		522		62		26.6		2.33

		Sep-02		13,461,335		5,630,675		7,388		526		60		25.1		2.39

		Oct-02		13,550,434		5,855,058		7,413		528		58		26.0		2.23

		Nov-02		13,527,426		5,676,748		7,443		529		60		25.1		2.39

		Dec-02		13,801,345		5,677,433		7,459		532		59		25.0		2.36

		2002 Totals		165,639,012		70,646,514		7,346		522		61		26.4		2.32

		Jan-03		13,492,690		5,511,335		7,456		533		58		24.3		2.39

		Feb-03		11,749,379		4,923,556		7,447		536		56		21.7		2.57

		Mar-03		12,960,507		5,465,589		7,509		544		55		23.9		2.30

		Apr-03		12,722,897		5,409,373		7,548		546		56		23.6		2.38

		May-03		13,017,659		5,542,502		7,581		550		55		24.0		2.29

		Jun-03		12,638,383		5,435,987		7,626		555		55		23.4		2.35

		Jul-03		13,432,303		5,937,389		7,660		557		56		25.5		2.20

		Aug-03		13,147,107		5,666,498		7,701		559		55		24.2		2.27

		Sep-03		12,020,879		5,306,679		7,726		562		51		22.6		2.26

		Oct-03		12,874,876		5,751,299		7,797		567		53		24.3		2.18

		Nov-03		12,621,493		5,613,499		7,819		568		53		23.6		2.24

		Dec-03		13,252,435		5,933,574		7,847		569		54		24.9		2.17

		2003 Totals		153,930,608		66,497,280		7,643		554		55		23.8		2.30

		Jan-04		12,732,564		5,587,603		7,853		571		52		23.4		2.22

		Feb-04		12,001,142		5,367,130		7,898		573		52		22.4		2.33

		Mar-04		12,681,030		5,783,880		7,917		573		51		24.0		2.12

		Apr-04		12,353,932		5,537,353		7,922		574		51		23.0		2.22

		May-04		12,630,105		5,728,413		7,940		575		51		23.7		2.15

		Jun-04		12,174,156		5,529,132		7,966		578		50		22.8		2.19

		Jul-04		12,659,080		5,602,447		8,004		582		51		23.0		2.21

		Aug-04		12,707,867		5,663,455		8,022		583		51		23.2		2.20

		Sep-04		12,189,712		5,366,862		8,038		584		50		22.0		2.28

		Oct-04		12,605,678		5,753,288		8,075		586		50		23.4		2.13

		Nov-04		12,001,487		5,681,323		8,108		590		49		23.0		2.13

		Dec-04		12,153,639		5,774,390		8,149		596		48		23.3		2.06

		2004 Totals		148,890,392		67,375,276		7,991		580		51		23.1		2.19

		Jan-05		11,958,128		5,701,702		8,170		598		47		23.0		2.05

		Feb-05		11,011,856		5,410,423		8,206		600		47		21.7		2.17

		Mar-05		12,090,186		6,102,899		8,256		602		47		24.3		1.93

		Apr-05		11,747,636		5,877,711		8,288		605		47		23.3		2.01

		May-05		12,228,748		6,210,332		8,305		605		47		24.6		1.91

		Jun-05		11,702,322		5,973,811		8,335		607		46		23.6		1.95

		Jul-05		12,440,155		6,353,566		8,387		611		47		24.9		1.89

		Aug-05		12,382,245		6,461,013		8,435		615		47		25.2		1.87

		Sep-05		11,859,231		6,374,358		8,465		620		46		24.8		1.86

		Oct-05		12,383,910		6,755,936		8,514		620		46		26.1		1.76

		Nov-05		11,935,685		6,412,914		8,566		623		46		24.6		1.87

		Dec-05		12,165,726		6,907,351		8,590		627		45		26.5		1.70

		2005 Totals		143,905,828		74,542,016		8,376		611		47		24.4		1.91

		Jan-06		12,099,236		6,983,192		8,636		634		45		26.6		1.69

		Feb-06		10,796,355		6,173,458		8,658		635		44		23.5		1.88

		Mar-06		11,910,923		6,586,892		8,693		638		44		24.9		1.77

		Apr-06		11,479,463		6,540,524		8,711		645		43		24.7		1.74

		May-06		12,007,860		6,785,808		8,747		647		44		25.5		1.72

		Jun-06		11,676,862		6,784,123		8,821		655		44		25.3		1.74

		Jul-06		11,957,951		7,100,592		8,837		658		43		26.4		1.63

		Aug-06		12,113,729		7,363,248		8,860		662		44		27.3		1.61

		Sep-06		11,733,078		7,392,318		8,931		669		43		27.2		1.58

		Oct-06		11,844,070		7,202,419		8,959		669		42		26.4		1.59

		Nov-06		11,194,352		6,989,479		8,994		678		41		25.6		1.60

		Dec-06		11,827,446		7,627,514		9,042		688		42		27.7		1.51

		2006 Totals		140,641,325		83,529,567		8,824		657		43		25.9		1.67

		Jan-07		11,772,634		7,747,997		9,062		689		41		28.1		1.46

		Feb-07		10,309,319		6,835,559		9,061		689		40		24.8		1.61

		Mar-07		11,562,782		7,642,263		9,083		693		41		27.7		1.48

		Apr-07		11,275,055		7,672,695		9,114		697		41		27.7		1.48

		May-07		11,609,043		7,591,719		9,138		703		40		27.3		1.46

		Jun-07		11,255,321		7,563,854		9,161		709		40		27.2		1.47

		Jul-07		11,679,692		8,008,383		9,221		713		40		28.6		1.40						340

		Aug-07		11,615,643		8,139,694		9,244		715		40		29.0		1.38

		Sep-07		10,945,456		7,754,474		9,307		719		39		27.4		1.42

		Oct-07		11,544,869		7,953,961		9,337		717		39		28.0		1.39

		Nov-07		11,128,852		7,627,829		9,357		718		39		26.8		1.45

		Dec-07		11,405,601		7,896,329		9,382		719		39		27.7		1.41

		2007 Totals		136,104,267		92,434,757		9,206		707		40		27.5		1.45

		Jan-08		11,221,728		7,885,998		9,399		724		38		27.6		1.38

		Feb-08		10,367,976		7,292,817		9,423		725		37		25.5		1.45

		Mar-08		11,142,966		7,908,367		9,432		729		38		27.6		1.38

		Apr-08		10,683,524		7,422,648		9,462		731		37		25.8		1.43

		May-08		11,128,458		7,513,842		9,466		731		37		26.1		1.42

		Jun-08		10,773,367		7,374,589		9,483		738		37		25.6		1.45

		Jul-08		11,148,433		7,688,758		9,502		739		37		26.6		1.39

		Aug-08		11,159,671		7,621,648		9,554		745		37		26.2		1.41

		Sep-08		10,862,733		7,260,158		9,583		751		37		24.9		1.48

		Oct-08		11,109,778		7,384,253		9,632		758		37		25.2		1.47

		Nov-08		10,569,378		6,849,051		9,656		761		36		23.3		1.54

		Dec-08		10,873,190		6,729,263		9,668		766		36		22.9		1.57

		2008 Totals		131,041,202		88,931,392		9,522		742		37		25.6		1.45

		Jan-09		10,558,066		6,768,577		9,669		768		35		23.0		1.52

		Feb-09		9,681,294		5,990,915		9,684		770		35		20.4		1.72

		Mar-09		10,549,271		6,688,096		9,729		773		34		22.6		1.50

		Apr-09		10,318,842		6,736,300		9,724		776		35		22.8		1.54

		May-09		10,670,711		7,061,594		9,719		775		35		23.9		1.46

		Jun-09		10,318,307		6,711,353		9,711		775		35		22.7		1.54

		Jul-09		10,812,772		7,020,948		9,718		776		35		23.8		1.47

		Aug-09		10,805,404		6,926,119		9,721		775		35		23.4		1.49

		Sep-09		10,478,000		6,588,752		9,734		775		35		22.3		1.57

		Oct-09		10,743,043		6,774,546		9,728		776		35		22.9		1.53

		Nov-09		10,182,432		6,461,935		9,743		778		34		21.8		1.56

		Dec-09		10,402,825		6,713,950		9,749		781		34		22.7		1.50

		2009 Totals		125,520,967		80,443,085		9,719		775		35		22.7		1.53

		Jan-10		10,272,448		6,763,217		9,759		781		33		22.8		1.45		-2.71%		-0.08%		0.93%		1.69%		-5.71%		-1.00%		-4.76%

		Feb-10		9,388,430		6,184,157		9,762		782		34		20.8		1.63		-3.03%		3.23%		0.81%		1.56%		-2.86%		2.40%		-5.13%

		Mar-10		10,301,113		6,649,529		9,794		786		33		22.3		1.48		-2.35%		-0.58%		0.67%		1.68%		-2.94%		-1.24%		-1.73%

		Apr-10		9,933,596		6,528,060		9,784		787		33		21.9		1.50		-3.73%		-3.09%		0.62%		1.42%		-5.71%		-3.69%		-2.11%

		May-10		10,182,159		6,712,260		9,796		787		33		22.5		1.46		-4.58%		-4.95%		0.79%		1.55%		-5.71%		-5.69%		-0.02%

		Jun-10		9,752,580		6,130,159		9,788		787		33		20.6		1.60		-5.48%		-8.66%		0.79%		1.55%		-5.71%		-9.38%		4.04%

		Jul-10		10,129,712		6,452,603		9,793		786		33		21.7		1.52		-6.32%		-8.09%		0.77%		1.29%		-5.71%		-8.80%		3.38%

		Aug-10		10,227,751		6,647,816		9,789		786		33		22.3		1.48

		Sep-10		9,944,952		6,269,769		9,787		786		33		21.1		1.57

		Oct-10		10,149,761		6,292,290		9,793		787		33		21.1		1.56

		Nov-10		9,888,030		6,274,066		9,765		786		33		21.1		1.56

		Dec-10		9,991,339		6,315,191		9,772		787		32		21.3		1.51

		2010 Totals		120,161,871		77,219,117		9,782		786		33		21.6		1.53		-4.03%		-3.17%		0.77%		1.53%		-4.91%		-3.91%		-0.90%

		Jan-11		9,851,189		6,402,319		9773		787		32		21.5		1.48		-4.10%		-5.34%		0.14%		0.77%		-3.03%		-5.47%		2.58%

		Feb-11		8,831,375		5,894,590		9793		787		32		19.8		1.62		-5.93%		-4.68%		0.32%		0.64%		-5.88%		-4.98%		-0.95%

		Mar-11		9,748,973		6,347,602		9797		787		32		21.3		1.50		-5.36%		-4.54%		0.03%		0.13%		-3.03%		-4.57%		1.61%

		Apr-11		9,262,291		5,803,598		9799		787		31		19.5		1.59		-6.76%		-11.10%		0.15%		0.00%		-6.06%		-11.23%		5.83%

		May-11		9,535,511		5,762,438		9558		787		32		19.8		1.61		-6.35%		-14.15%		-2.43%		0.00%		-3.03%		-12.01%		10.21%

		Jun-11		9,276,049		5,490,406		9559		788		32		18.9		1.69		-4.89%		-10.44%		-2.34%		0.13%		-3.03%		-8.29%		5.74%

		Jul-11		9,548,156		5,782,096		9569		791		32		19.9		1.61		-5.74%		-10.39%		-2.29%		0.64%		-3.03%		-8.29%		5.74%

		Aug-11

		Sep-11

		Oct-11

		Nov-11

		Dec-11

		2011 Totals		66,053,544		5,926,150		9,693		788		32		20.1		1.59		-5.59%		-8.66%		-0.92%		0.33%		-3.87%		-7.84%		4.39%

		Year		Annual Gas (MCF)		% Production change from previous year		Number of wells at end of year		% Wells change from previous year		Year End Daily Production Averages (MCF/Well)		Cumulative Gas (MCF)

		1989		25,900,000		32.4%								25,900,000

		1990		38,000,000		46.72%								63,900,000

		1991		55,472,542		45.98%		2,098				86		119,372,542

		1992		74,577,015		34.44%		2,605		24.2%		87		193,949,557

		1993		97,115,366		30.22%		3,623		39.1%		78		291,064,923

		1994		127,817,103		31.61%		4,077		12.5%		97		418,882,026

		1995		156,960,928		22.80%		4,583		12.4%		97		575,842,954

		1996		180,689,073		15.12%		5,302		15.7%		99		756,532,027

		1997		196,941,656		8.99%		5,856		10.4%		93		953,473,683

		1998		199,470,621		1.28%		6,297		7.5%		85		1,152,944,304

		1999		190,571,973		-4.46%		6,482		2.9%		78		1,343,516,277

		2000		182,928,546		-4.01%		6,797		4.9%		73		1,526,444,823

		2001		174,673,571		-4.51%		7,164		5.4%		64		1,701,118,394

		2002		165,639,012		-5.17%		7,459		4.1%		59		1,866,757,406

		2003		153,930,608		-7.07%		7,847		5.2%		54		2,020,688,014

		2004		148,890,392		-3.27%		8,149		3.8%		48		2,169,578,406

		2005		143,905,828		-3.35%		8,590		5.4%		45		2,313,484,234

		2006		140,641,325		-2.27%		9,042		5.3%		42		2,454,125,559

		2007		136,104,267		-3.23%		9,382		3.8%		39		2,590,229,826

		2008		131,106,731		-3.67%		9,668		3.0%		37		2,721,336,557

		2009		125,606,241		-4.20%		9,749		0.8%		35		2,846,942,798

		2010		119,972,160		-4.49%		9,797		0.5%		33		2,966,914,958				50,055,953

		2011		113,745,082		-5.19%		9,817		0.2%		31		3,080,660,040

		2012		107,830,023		-5.20%		9,634		-1.9%		29		3,188,490,063

		2013		100,812,103		-6.51%		9,673		0.4%		27		3,289,302,166

		2014		95,069,173		-5.70%		9,560		-1.2%		26		3,384,371,339

		2015		90,523,564		-4.78%		9,228		-3.5%		26		3,474,894,903

		2016		85,750,838		-5.27%		9,155		-0.8%		25		3,560,645,741

		2017

		Cum Total		3,560,645,741		-4.57%



&F

&L&BMichigan Basin Core Research Lab Confidential&B&C&D&RPage &P





ANTRIM SHALE – LACHINE MEMBER 

Welch-St. Chester 18, Otsego County 
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• The Antrim Shale is an 
      organic-rich (up to 25% 
      TOC 
• There is moderate clay  
      content  and high silica  
      content 
• Extensive fracturing may 

be present from a 
combination of glacial 
unloading and rebound 
and deeper tectonic 
structures 

• Fresh water recharge 
into the fractures 
facilitates  methanogenic 
bacteria 
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Michigan Basin during Middle Devonian Time 

 Located about 25 degrees south of the 
Equator in the tropical trade winds 
belt 

 Shallow marine and peritidal 
depositional environments 

 Predominately carbonate systems 
with low clastic input most of the time 



TRAVERSE LIME STRATIGRAPHY 

 Traverse Limestone is defined 
from outcrops and in Quarries 
in northern Lower Michigan 

 “Traverse Lime” is general 
subsurface name for entire 
carbonate strata between Base 
of the Antrim Shale and the top 
of the Dundee/Rogers City 

 Many formations and members 
have been named in outcrop, 
but are not distinguished in 
subsurface 

 Production is near the top of 
the package (modified from  

Catacosinos et al., 1990) 
PLAY BY PLAY 
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Traverse Lime Production in Michigan  

• Production from individual Devonian 
carbonate reservoirs cannot be 
precisely documented because 
historically production totals have 
been comingled from the Traverse, 
Dundee and Detroit River Groups in 
some fields. Additionally, no publicly 
available production data  exists from 
1986 to 1997. That 10 year period can 
only be estimated from decline 
curves. 

• Traverse Lime has produced since the 
mid-1920’s, but many field discoveries 
were made in the 1930’s and 1940’s. 
Cumulative production from the 
Traverse Lime play exceeds 110 
million barrels of oil 
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CUMULATIVE PRODUCTION IN BARRELS

FIELD SIZE DISTRIBUTION - TRAVERSE LIME RESERVOIRS, MICHIGAN 
(100000 BARREL MINIMUM)

69 Fields evaluated


BASIC TRAVERSE FIELD HIST. DATA

		TRAVERSE LIME FIELDS DATABASE FOR FIELDS GREATER THAN 100,000 BBLS CUMULATIVE PRODUCTION (1986)

		FIELD		COUNTY		SEC.TWP.RNG		DISC.		DEPTH		TOT. WELLS		ACTIVE WELLS(1986)		FIELD AREA		PAY THICK		CUM. OIL		DAILY WATER		BBLS./WELL		WELL SPACING

		ADAMS		ARENAC		26-19N-03E		1937		2032		24		7		240		15		650000		151		27083		10																				25

		BANGOR		VAN BUREN		29-02S-16W		1939		1002		66		ABANDONED 1986		200		2		934902		0		14165		3												100000		5000						50

		BEVENS LAKE		MECOSTA		13-16N-10W		1951		2997		4		1		40		1		106185		50		26546		10												200000		10000						75

		BLOOMER		MONTCALM		18-09N-05W		1944		2640		29		2		530		3		1981193		400		68317		18												300000		15000						100

		BLOOMINGDALE		VAN BUREN		09-01S-14W		1938		1244		436		15		4130		4		10071247		426		23099		9												400000		20000						125

		BREEDSVILLE		VAN BUREN		24-01S-16W		1943		1061		32		ABANDONED 1961		300		2		285584		0		8925		9												500000		25000						150

		CALVIN SEC. 28		CASS		28-07S-14W		1980		763		56		49		1440		7		309023		227		5518		26												600000		30000						175

		COFFEE LAKE		VAN BUREN		17-01S-15W		1946		1128		27		12		270		1		125584		95		4651		10												700000		35000						200

		CROOKED LAKE		ALLEGAN		25-02S-15W		1949		1278		2		ABANDONED 1956		40		1		115452		0		57726		20												800000		40000						225

		DALTON		MUSKEGON		15-11N-16W		1940		1851		16		2		300		5		110073		14		6880		19												900000		45000						250

		DENNISON		OTTAWA		21-08N-14W		1963		1874		15		ABANDONED 1971		300		4		312956		0		20864		20												1000000		50000						275

		DIAMOND SPRINGS		ALLEGAN		36-04N-14W		1938		1461		56		8		420		3		1017857		126		18176		8												2000000		55000						300

		DORR		ALLEGAN		29-04N-12W		1938		1617		41		1		400		4		425362		8		10375		10												3000000		60000						325

		DUNNINGVILLE		ALLEGAN		22-03N-14W		1950		1435		5		1		50		3		125049		40		25010		10												4000000		65000						350

		EDMORE		MONTCALM		10-12N-06W		1933		3102		35		6		500		4		1487440		885		42498		14												5000000		70000						375

		ELBRIDGE		OCEANA		26-15N-16W		1961		2112		19		3		380		2		421552		162		22187		20												6000000		75000						400

		FERRY		OCEANA		21-14N-16W		1960		1949		14		ABANDONED 1970		280		2		164263		0		11733		20												7000000		80000						425

		FILLMORE		OTTAWA		34-05N-15W		1940		1516		63		4		770		3		995377		74		15800		12												8000000		85000						450

		GENEVA		VAN BUREN		29-01S-16W		1940		1042		81		4		850		2		503732		0		6219		10												9000000		90000						475

		GOODWELL		NEWAYGO		08-14N-11W		1943		2760		31		2		1240		12		1145293		7		36945		40												10000000		95000						500

		GREENWOOD SEC.03		CLARE		03-19N-05W		1968		3438		3		1		60		14		118535		200		39512		20												15000000		100000

		HART		OCEANA		36-15N-17W		1936		1911		17		ABANDONED 1936		150		5		116275		0		6840		9												20000000		105000

		HEADQUARTERS		ROSCOMMON		34-21N-03W		1941		3356		47		2		1400		5		7098416		75		151030		30														110000

		HEATH		ALLEGAN		14-03N-14W		1948		1468		25		3		270		2		225857		4		9034		11														115000

		HILLIARDS		ALLEGAN		04-03N-12W		1944		1576		17		ABANDONED 1961		300		1		124401		0		7318		18														120000

		HOPE		BARRY		27-02N-09W		1939		1869		68		39		730		3		751713		32		11055		11														125000

		HOPKINS		ALLEGAN		23-03N-12W		1939		1633		10		ABANDONED 1956		110		4		145513		0		14551		11

		HOPKINS, SOUTH		ALLEGAN		30-03N-12W		1948		1538		35		1		330		3		273073		15		7802		9

		HOPKINS, WEST		ALLEGAN		18-03N-12W		1941		1371		31		ABANDONED 1951		370		2		388777		0		12541		12

		HUBER		NEWAYGO		05-14N-14W		1955		2109		13		ABANDONED 1978		260		2		557540		0		42888		20

		JEFFERSON		CASS		26-07S-15W		1961		710		40		17		780		3		207257		90		5181		20

		KIMBALL LAKE		NEWAYGO		11-12N-13W		1947		2332		106		3		2120		6		6236923		126		58839		20

		LAKETON		MUSKEGON		15-10N-17W		1965		1698		9		4		200		4		327144		20		36349		22

		LAWTON		VAN BUREN		18-04S-13W		1939		1140		65		1		650		1		216457		6		3330		10

		LUCHT		BAY		29-17N-04E		1949		2230		5		1		50		3		199358		1		39872		10

		MEARS		OCEANA		35-15N-18W		1949		2210		11		ABANDONED 1959		110		3		105807		0		9619		10

		MONTEREY		ALLEGAN		16-03N-13W		1938		1618		99		6		1030		3		1036210		17		10467		10

		MUSKEGON		MUSKEGON		08-10N-16W		1928		1700		320		17		3210		4		7056391		242		22051		10

		OVERISEL		ALLEGAN		21-04N-14W		1938		1478		164		22		1770		3		3062645		200		18675		11

		PARIS		MECOSTA		21-16N-10W		1949		2890		22		10		440		10		1348527		650		61297		20

		PEACOCK		LAKE		09-19N-13W		1966		2292		27		15		1060		2		1794235		958		66453		39

		PENTWATER		OCEANA		06-16N-17W		1948		1585		143		39		1400		8		6887848		891		48167		10

		PENTWATER LAKE		OCEANA		26-16N-18W		1969		1612		3		3		120		2		116098		35		38699		40

		PINE		MONTCALM		29-11N-08W		1938		2836		2		ABANDONED 1963		20		1		105506		0		52753		10

		PULLMAN, EAST		ALLEGAN		06-01N-15W		1949		1131		25		ABANDONED 1986		250		2		404708		53		16188		10

		RAVENNA		MUSKEGON		29-09N-14W		1952		1842		37		1		730		15		460987		1		12459		20

		REED CITY		OSCEOLA		30-18N-10W		1941		2925		150		4		1600		5		3740357		600		24936		11

		REED CITY, EAST		OSCEOLA		26-18N-10W		1947		3106		8		3		80		1		393304		0		49163		10

		RIVERTON		MASON		10-17N-17W		1957		1650		19		ABANDONED 1971		190		6		242106				12742		10

		ROCKFORD		KENT		25-09N-11W		1945		2204		23		3		210		3		596555		790		25937		9

		ROSE LAKE		OSCEOLA		31-19N-19W		1943		3140		18		6		720		5		1996888		1340		110938		40

		SALEM		ALLEGAN		24-04N-13W		1937		1583		339		84		3390		8		9504515		289		28037		10

		SAUBLE		LAKE		16-19N-14W		1942		2111		5		1		200		2		146857		0		29371		40

		SCOTTVILLE		MASON		14-18N-17W		1961		1646		17		ABANDONED 1985		420		3		270000		0		15882		25

		SHELBY		OCEANA		18-14N-18W		1951		1743		20		ABANDONED 1971		350		3		228092		0		11405		18

		STANTON		MONTCALM		26-11N-07W		1951		2916		19		7		410		7		1034280		102		54436		22

		STERLING		ARENAC		18-19N-04E		1948		1970		23		17		280		5		315988		10		13739		12

		STONY LAKE		OCEANA		09-13N-18W		1946		1630		83		15		1540		19		7604154		801		91616		19

		SUMNER		GRATIOT		11-11N-04W		1953		2853		35		18		350		1		1168795		1285		33394		10

		TROWBRIDGE		ALLEGAN		29-01N-13W		1937		1358		167		6		2010		2		536739		54		3214		12

		VEVAY		INGHAM		19-02N-01W		1971		2141		1		1		160		65		124155		0		124155		160

		WALKER		KENT		04-06N-12W		1939		1872		786		343		8760		8		17784287		278		22626		11

		WAYLAND		ALLEGAN		08-03N-11W		1944		1799		54		2		530		6		270339		0		5006		10

		WAYLAND, NORTH		ALLEGAN		06-03N-11W		1957		1696		15		4		150		7		120963		27		8064		10

		WILEY		MASON		18-17N-16W		1962		1663		18		1		380		5		426600		0		23700		21

		WINTERFIELD		CLARE		29-10N-06W		1940		3105		25		2		1000		1		375449		36		15018		40

		WOODVILLE		NEWAYGO		29-15N-11W		1943		2820		10		9		350		5		626054		157		62605		35

		WYOMING PARK		KENT		14-06N-12W		1939		1870		21		ABANDONED 1970		300		6		157873		0		7518		14

		ZEELAND		OTTAWA		29-05N-14W		1942		1514		21		ABANDONED 1967		400		3		310085		0		14766		19

																		TOTAL		108628760		AVERAGES		29623
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TRAVERSE FIELD HIST.

		TRAVERSE LIME FIELDS DATABASE FOR FIELDS GREATER THAN 100,000 BBLS CUMULATIVE PRODUCTION (1986)

		FIELD		COUNTY		SEC.TWP.RNG		DISC.		DEPTH		TOT. WELLS		ACTIVE WELLS(1986)		FIELD AREA		PAY THICK		CUM. OIL		DAILY WATER		BBLS./WELL		BBLS./AC.		BBLS/AC/WELL		BBLS./AC-FT		(BBLS/AC.FT)/WELLS		CUM.OIL/WELLS*DEPTH		WELL SPACING

		ADAMS		ARENAC		26-19N-03E		1937		2032		24		7		240		15		650000		151		27083		2708		113		181		8		13		10																				25

		BANGOR		VAN BUREN		29-02S-16W		1939		1002		66		ABANDONED 1986		200		2		934902		0		14165		4675		71		2337		35		14		3												100000		5000						50

		BEVENS LAKE		MECOSTA		13-16N-10W		1951		2997		4		1		40		1		106185		50		26546		2655		664		2655		664		9		10												200000		10000						75

		BLOOMER		MONTCALM		18-09N-05W		1944		2640		29		2		530		3		1981193		400		68317		3738		129		1246		43		26		18												300000		15000						100

		BLOOMINGDALE		VAN BUREN		09-01S-14W		1938		1244		436		15		4130		4		10071247		426		23099		2439		6		610		1		19		9												400000		20000						125

		BREEDSVILLE		VAN BUREN		24-01S-16W		1943		1061		32		ABANDONED 1961		300		2		285584		0		8925		952		30		476		15		8		9												500000		25000						150

		CALVIN SEC. 28		CASS		28-07S-14W		1980		763		56		49		1440		7		309023		227		5518		215		4		31		1		7		26												600000		30000						175

		COFFEE LAKE		VAN BUREN		17-01S-15W		1946		1128		27		12		270		1		125584		95		4651		465		17		465		17		4		10												700000		35000						200

		CROOKED LAKE		ALLEGAN		25-02S-15W		1949		1278		2		ABANDONED 1956		40		1		115452		0		57726		2886		1443		2886		1443		45		20												800000		40000						225

		DALTON		MUSKEGON		15-11N-16W		1940		1851		16		2		300		5		110073		14		6880		367		23		73		5		4		19												900000		45000						250

		DENNISON		OTTAWA		21-08N-14W		1963		1874		15		ABANDONED 1971		300		4		312956		0		20864		1043		70		261		17		11		20												1000000		50000						275

		DIAMOND SPRINGS		ALLEGAN		36-04N-14W		1938		1461		56		8		420		3		1017857		126		18176		2423		43		808		14		12		8												2000000		55000						300

		DORR		ALLEGAN		29-04N-12W		1938		1617		41		1		400		4		425362		8		10375		1063		26		266		6		6		10												3000000		60000						325

		DUNNINGVILLE		ALLEGAN		22-03N-14W		1950		1435		5		1		50		3		125049		40		25010		2501		500		834		167		17		10												4000000		65000						350

		EDMORE		MONTCALM		10-12N-06W		1933		3102		35		6		500		4		1487440		885		42498		2975		85		744		21		14		14												5000000		70000						375

		ELBRIDGE		OCEANA		26-15N-16W		1961		2112		19		3		380		2		421552		162		22187		1109		58		555		29		11		20												6000000		75000						400

		FERRY		OCEANA		21-14N-16W		1960		1949		14		ABANDONED 1970		280		2		164263		0		11733		587		42		293		21		6		20												7000000		80000						425

		FILLMORE		OTTAWA		34-05N-15W		1940		1516		63		4		770		3		995377		74		15800		1293		21		431		7		10		12												8000000		85000						450

		GENEVA		VAN BUREN		29-01S-16W		1940		1042		81		4		850		2		503732		0		6219		593		7		296		4		6		10												9000000		90000						475

		GOODWELL		NEWAYGO		08-14N-11W		1943		2760		31		2		1240		12		1145293		7		36945		924		30		77		2		13		40												10000000		95000						500

		GREENWOOD SEC.03		CLARE		03-19N-05W		1968		3438		3		1		60		14		118535		200		39512		1976		659		141		47		11		20												15000000		100000

		HART		OCEANA		36-15N-17W		1936		1911		17		ABANDONED 1936		150		5		116275		0		6840		775		46		155		9		4		9												20000000		105000

		HEADQUARTERS		ROSCOMMON		34-21N-03W		1941		3356		47		2		1400		5		7098416		75		151030		5070		108		1014		22		45		30														110000

		HEATH		ALLEGAN		14-03N-14W		1948		1468		25		3		270		2		225857		4		9034		837		33		418		17		6		11														115000

		HILLIARDS		ALLEGAN		04-03N-12W		1944		1576		17		ABANDONED 1961		300		1		124401		0		7318		415		24		415		24		5		18														120000

		HOPE		BARRY		27-02N-09W		1939		1869		68		39		730		3		751713		32		11055		1030		15		343		5		6		11														125000

		HOPKINS		ALLEGAN		23-03N-12W		1939		1633		10		ABANDONED 1956		110		4		145513		0		14551		1323		132		331		33		9		11

		HOPKINS, SOUTH		ALLEGAN		30-03N-12W		1948		1538		35		1		330		3		273073		15		7802		827		24		276		8		5		9

		HOPKINS, WEST		ALLEGAN		18-03N-12W		1941		1371		31		ABANDONED 1951		370		2		388777		0		12541		1051		34		525		17		9		12

		HUBER		NEWAYGO		05-14N-14W		1955		2109		13		ABANDONED 1978		260		2		557540		0		42888		2144		165		1072		82		20		20

		JEFFERSON		CASS		26-07S-15W		1961		710		40		17		780		3		207257		90		5181		266		7		89		2		7		20

		KIMBALL LAKE		NEWAYGO		11-12N-13W		1947		2332		106		3		2120		6		6236923		126		58839		2942		28		490		5		25		20

		LAKETON		MUSKEGON		15-10N-17W		1965		1698		9		4		200		4		327144		20		36349		1636		182		409		45		21		22

		LAWTON		VAN BUREN		18-04S-13W		1939		1140		65		1		650		1		216457		6		3330		333		5		333		5		3		10

		LUCHT		BAY		29-17N-04E		1949		2230		5		1		50		3		199358		1		39872		3987		797		1329		266		18		10

		MEARS		OCEANA		35-15N-18W		1949		2210		11		ABANDONED 1959		110		3		105807		0		9619		962		87		321		29		4		10

		MONTEREY		ALLEGAN		16-03N-13W		1938		1618		99		6		1030		3		1036210		17		10467		1006		10		335		3		6		10

		MUSKEGON		MUSKEGON		08-10N-16W		1928		1700		320		17		3210		4		7056391		242		22051		2198		7		550		2		13		10

		OVERISEL		ALLEGAN		21-04N-14W		1938		1478		164		22		1770		3		3062645		200		18675		1730		11		577		4		13		11

		PARIS		MECOSTA		21-16N-10W		1949		2890		22		10		440		10		1348527		650		61297		3065		139		306		14		21		20

		PEACOCK		LAKE		09-19N-13W		1966		2292		27		15		1060		2		1794235		958		66453		1693		63		846		31		29		39

		PENTWATER		OCEANA		06-16N-17W		1948		1585		143		39		1400		8		6887848		891		48167		4920		34		615		4		30		10

		PENTWATER LAKE		OCEANA		26-16N-18W		1969		1612		3		3		120		2		116098		35		38699		967		322		484		161		24		40

		PINE		MONTCALM		29-11N-08W		1938		2836		2		ABANDONED 1963		20		1		105506		0		52753		5275		2638		5275		2638		19		10

		PULLMAN, EAST		ALLEGAN		06-01N-15W		1949		1131		25		ABANDONED 1986		250		2		404708		53		16188		1619		65		809		32		14		10

		RAVENNA		MUSKEGON		29-09N-14W		1952		1842		37		1		730		15		460987		1		12459		631		17		42		1		7		20

		REED CITY		OSCEOLA		30-18N-10W		1941		2925		150		4		1600		5		3740357		600		24936		2338		16		468		3		9		11

		REED CITY, EAST		OSCEOLA		26-18N-10W		1947		3106		8		3		80		1		393304		0		49163		4916		615		4916		615		16		10

		RIVERTON		MASON		10-17N-17W		1957		1650		19		ABANDONED 1971		190		6		242106				12742		1274		67		212		11		8		10

		ROCKFORD		KENT		25-09N-11W		1945		2204		23		3		210		3		596555		790		25937		2841		124		947		41		12		9

		ROSE LAKE		OSCEOLA		31-19N-19W		1943		3140		18		6		720		5		1996888		1340		110938		2773		154		555		31		35		40

		SALEM		ALLEGAN		24-04N-13W		1937		1583		339		84		3390		8		9504515		289		28037		2804		8		350		1		18		10

		SAUBLE		LAKE		16-19N-14W		1942		2111		5		1		200		2		146857		0		29371		734		147		367		73		14		40

		SCOTTVILLE		MASON		14-18N-17W		1961		1646		17		ABANDONED 1985		420		3		270000		0		15882		643		38		214		13		10		25

		SHELBY		OCEANA		18-14N-18W		1951		1743		20		ABANDONED 1971		350		3		228092		0		11405		652		33		217		11		7		18

		STANTON		MONTCALM		26-11N-07W		1951		2916		19		7		410		7		1034280		102		54436		2523		133		360		19		19		22

		STERLING		ARENAC		18-19N-04E		1948		1970		23		17		280		5		315988		10		13739		1129		49		226		10		7		12

		STONY LAKE		OCEANA		09-13N-18W		1946		1630		83		15		1540		19		7604154		801		91616		4938		59		260		3		56		19

		SUMNER		GRATIOT		11-11N-04W		1953		2853		35		18		350		1		1168795		1285		33394		3339		95		3339		95		12		10

		TROWBRIDGE		ALLEGAN		29-01N-13W		1937		1358		167		6		2010		2		536739		54		3214		267		2		134		1		2		12

		VEVAY		INGHAM		19-02N-01W		1971		2141		1		1		160		65		124155		0		124155		776		776		12		12		58		160

		WALKER		KENT		04-06N-12W		1939		1872		786		343		8760		8		17784287		278		22626		2030		3		254		0		12		11

		WAYLAND		ALLEGAN		08-03N-11W		1944		1799		54		2		530		6		270339		0		5006		510		9		85		2		3		10

		WAYLAND, NORTH		ALLEGAN		06-03N-11W		1957		1696		15		4		150		7		120963		27		8064		806		54		115		8		5		10

		WILEY		MASON		18-17N-16W		1962		1663		18		1		380		5		426600		0		23700		1123		62		225		12		14		21

		WINTERFIELD		CLARE		29-10N-06W		1940		3105		25		2		1000		1		375449		36		15018		375		15		375		15		5		40

		WOODVILLE		NEWAYGO		29-15N-11W		1943		2820		10		9		350		5		626054		157		62605		1789		179		358		36		22		35

		WYOMING PARK		KENT		14-06N-12W		1939		1870		21		ABANDONED 1970		300		6		157873		0		7518		526		25		88		4		4		14

		ZEELAND		OTTAWA		29-05N-14W		1942		1514		21		ABANDONED 1967		400		3		310085		0		14766		775		37		258		12		10		19

																		TOTAL		108628760		AVERAGES		29623		1800		170		686		102		14
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FIELD SIZE DIST.
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69 Fields evaluated

CUMULATIVE PRODUCTION IN BARRELS

NUMBER OF FIELDS

FIELD SIZE DISTRIBUTION - TRAVERSE LIME RESERVOIRS, MICHIGAN (100000 BARREL MINIMUM)

18

9

8

5

4

2

1

0

2

10

0

2

0

0

2

3

0

1

1

1

0



CUM PROD WITH FIELD NAME

		WALKER

		BLOOMINGDALE

		SALEM

		STONY LAKE

		HEADQUARTERS

		MUSKEGON

		PENTWATER

		KIMBALL LAKE

		REED CITY

		OVERISEL

		ROSE LAKE

		BLOOMER

		PEACOCK

		EDMORE

		PARIS

		SUMNER

		GOODWELL

		MONTEREY

		STANTON

		DIAMOND SPRINGS

		FILLMORE

		BANGOR

		HOPE

		ADAMS

		WOODVILLE

		ROCKFORD

		HUBER

		TROWBRIDGE

		GENEVA
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CUM. OIL

FIELD NAME

CUMULATIVE OIL PRODUCTION

TRAVERSE LIMESTONE FIELDS GREATER THAN 500,000 BARRELS CUMULATIVE PRODUCTION

17784287

10071247

9504515

7604154

7098416

7056391

6887848

6236923

3740357

3062645

1996888

1981193

1794235

1487440

1348527

1168795

1145293

1036210

1034280

1017857

995377

934902

751713

650000

626054

596555

557540

536739

503732



BBLS-AC BY FIELD NAME

		PINE

		HEADQUARTERS

		STONY LAKE

		PENTWATER

		REED CITY, EAST

		BANGOR

		LUCHT

		BLOOMER

		SUMNER

		PARIS

		EDMORE

		KIMBALL LAKE

		CROOKED LAKE

		ROCKFORD

		SALEM

		ROSE LAKE

		ADAMS

		BEVENS LAKE

		STANTON

		DUNNINGVILLE

		BLOOMINGDALE

		DIAMOND SPRINGS

		REED CITY

		MUSKEGON

		HUBER

		WALKER
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BBLS./AC.

FIELD NAME

AVERAGE BBLS. PER ACRE

AVERAGE PRODUCTION IN BBLS./ACRE - TRAVERSE LIME FIELDS (MINIMUM 2000 BBLS./AC.)

5275.3

5070.2971428571

4937.7623376623

4919.8914285714

4916.3

4674.51

3987.16

3738.1

3339.4142857143

3064.8340909091

2974.88

2941.9448113207

2886.3

2840.7380952381

2803.691740413

2773.4555555556

2708.3333333333

2654.625

2522.6341463415

2500.98

2438.5585956416

2423.469047619

2337.723125

2198.2526479751

2144.3846153846

2030.1697488585



BBLS. PER WELL
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		120000

		125000

		MORE
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AVERAGE BARREL/WELL PRODUCTION

NUMBER OF FIELDS

AVERAGE PRODUCTION IN BARRELS/WELL FOR TRAVERSE LIME FIELDS (MINIMUM FIELD SIZE 100000 BBLS)

3

13

12

6

7

7

1

5

2

2

2

2

2

2

0

0

0

0

1

0

0

0

1

0

1

1



RECOVERY PER WELL BY FIELD NAME

		HEADQUARTERS

		VEVAY

		ROSE LAKE

		STONY LAKE

		BLOOMER

		PEACOCK

		WOODVILLE

		PARIS

		KIMBALL LAKE

		CROOKED LAKE

		STANTON

		PINE

		REED CITY, EAST

		PENTWATER

		HUBER

		EDMORE

		LUCHT

		GREENWOOD SEC.03

		PENTWATER LAKE

		GOODWELL

		LAKETON

		SUMNER
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BBLS./WELL

FIELD NAME

AVERAGE RECOVERY PER WELL

TRAVERSE LIME FIELDS WITH RECOVERIES PER WELL GREATER THAN 30,000 BARRELS

151030.127659574

124155

110938.222222222

91616.313253012

68317

66453.1481481481

62605.4

61296.6818181818

58838.8962264151

57726

54435.7894736842

52753

49163

48166.7692307692

42887.6923076923

42498.2857142857

39871.6

39511.6666666667

38699.3333333333

36944.935483871

36349.3333333333

33394.1428571429



BBLS per ACRE per WELL
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Frequency

BBLS/ACRE/WELL

NUMBER OF FIELDS

Traverse Limestone Fields by Barrels per Acre per Well

21

15

9

3

3

5

2

2

0

0

0

0

1

0

0

0

0

0

0

0

8



BBL-AC-WELL BY FIELD NAME

		PINE

		CROOKED LAKE

		LUCHT

		VEVAY

		BEVENS LAKE

		GREENWOOD SEC.03

		REED CITY, EAST

		DUNNINGVILLE

		PENTWATER LAKE

		LAKETON

		WOODVILLE

		HUBER

		ROSE LAKE

		SAUBLE

		PARIS

		STANTON

		HOPKINS

		BLOOMER

		ROCKFORD

		ADAMS

		HEADQUARTERS

		SUMNER

		MEARS

		EDMORE

		BANGOR

		DENNISON
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BBLS/AC/WELL

FIELD NAME

AVERAGE BBLS./ACRE/WELL

AVERAGE PRODUCTION IN BARRELS/ACRE/WELL - TRAVERSE LIME FIELDS

2637.65

1443.15

797.432

775.96875

663.65625

658.5277777778

614.5375

500.196

322.4944444444

181.7466666667

178.8725714286

164.9526627219

154.0808641975

146.857

139.3106404959

132.7702182285

132.2845454545

128.9

123.5103519669

112.8472222222

107.878662614

95.4118367347

87.4438016529

84.9965714286

70.8259090909

69.5457777778



FIELD SIZE VS. DISC. YEAR

		1937

		1939

		1951

		1944

		1938

		1943

		1980

		1946

		1949

		1940

		1963

		1938

		1938

		1950

		1933

		1961

		1960

		1940

		1940
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		1941

		1948

		1944
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		1939
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		1941
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		1961

		1947
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		1939

		1949

		1949

		1938

		1928

		1938

		1949
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		1938
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		1942
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		1951
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CUM. OIL

DISCOVERY YEAR

CUMULATIVE PRODUCTION

FIELD SIZE AND YEAR OF DISCOVERY - TRAVERSE LIME FIELDS, MICHIGAN (100000 BARREL MINIMUM)

650000

934902

106185

1981193

10071247

285584

309023

125584

115452

110073

312956

1017857

425362

125049

1487440

421552

164263

995377

503732

1145293

118535

116275

7098416

225857

124401

751713

145513

273073

388777

557540

207257

6236923

327144

216457

199358

105807

1036210

7056391

3062645

1348527

1794235

6887848

116098

105506

404708

460987

3740357

393304

242106

596555

1996888

9504515

146857

270000

228092

1034280

315988

7604154

1168795

536739

124155

17784287

270339

120963

426600

375449

626054

157873

310085



FIELD SIZE VS. WELL SPACING

		650000

		934902

		106185

		1981193

		10071247

		285584

		309023

		125584

		115452

		110073

		312956

		1017857

		425362

		125049

		1487440

		421552

		164263

		995377

		503732

		1145293

		118535

		116275

		7098416

		225857

		124401

		751713

		145513

		273073

		388777

		557540

		207257

		6236923

		327144

		216457

		199358

		105807

		1036210

		7056391

		3062645

		1348527

		1794235

		6887848

		116098

		105506

		404708

		460987

		3740357

		393304

		242106

		596555

		1996888

		9504515

		146857

		270000

		228092

		1034280

		315988

		7604154

		1168795

		536739

		124155

		17784287

		270339

		120963

		426600

		375449

		626054

		157873

		310085
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FIELD SIZE (CUMMULATIVE PROD.)

WELL SPACING IN ACRES

FIELD SIZE (CUMMULATIVE PROD.) VS. WELL SPACING - TRAVERSE LIME FIELDS IN MICHIGAN

10

3.0303030303

10

18.275862069

9.4724770642

9.375

25.7142857143

10

20

18.75

20

7.5

9.756097561

10

14.2857142857

20

20

12.2222222222

10.4938271605

40

20

8.8235294118

29.7872340426

10.8

17.6470588235

10.7352941176

11

9.4285714286

11.935483871

20

19.5

20

22.2222222222

10

10

10

10.404040404

10.03125

10.7926829268

20

39.2592592593

9.7902097902

40

10

10

19.7297297297

10.6666666667

10

10

9.1304347826

40

10

40

24.7058823529

17.5

21.5789473684

12.1739130435

18.5542168675

10

12.0359281437

160

11.1450381679

9.8148148148

10

21.1111111111

40

35

14.2857142857

19.0476190476



RECOVERY PER ACRE VS PAY THICK 

		15

		2

		1

		3

		4

		2

		7

		1

		1

		5

		4

		3

		4

		3

		4

		2

		2

		3

		2

		12

		14

		5
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		1

		3

		4

		3

		2

		2

		3

		6

		4

		1

		3

		3

		3

		4

		3

		10

		2

		8

		2

		1

		2

		15

		5

		1

		6

		3

		5

		8

		2

		3

		3

		7

		5

		19

		1

		2

		65

		8

		6

		7

		5

		1

		5

		6

		3
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BBLS./AC.

REPORTED PAY THICKNESS (FT.)

AVERAGE RECOVERY PER ACRE (BBLS)

TRAVERSE LIME FIELDS - RECOVERY  PER ACRE VS. REPORTED PAY THICKNESS

2708.3333333333

4674.51

2654.625

3738.1

2438.5585956416

951.9466666667

214.5993055556

465.1259259259

2886.3

366.91

1043.1866666667

2423.469047619

1063.405

2500.98

2974.88

1109.3473684211

586.6535714286

1292.6974025974

592.6258823529

923.6233870968

1975.5833333333

775.1666666667

5070.2971428571

836.5074074074

414.67

1029.7438356164

1322.8454545454

827.4939393939

1050.7486486487

2144.3846153846

265.7141025641

2941.9448113207

1635.72

333.0107692308

3987.16

961.8818181818

1006.0291262136

2198.2526479751

1730.3079096045

3064.8340909091

1692.6745283019

4919.8914285714

967.4833333333

5275.3

1618.832

631.4890410959

2337.723125

4916.3

1274.2421052632

2840.7380952381

2773.4555555556

2803.691740413

734.285

642.8571428571

651.6914285714

2522.6341463415

1128.5285714286

4937.7623376623

3339.4142857143

267.0343283582

775.96875

2030.1697488585

510.0735849057

806.42

1122.6315789474

375.449

1788.7257142857

526.2433333333

775.2125



SORTED BY CUM OIL PER FIELD

		TRAVERSE LIME FIELDS DATABASE FOR FIELDS GREATER THAN 100,000 BBLS CUMULATIVE PRODUCTION (1986)

		FIELD		COUNTY		SEC.TWP.RNG		CUM. OIL		FIELD AREA

		WALKER		KENT		04-06N-12W		17784287		8760

		BLOOMINGDALE		VAN BUREN		09-01S-14W		10071247		4130

		SALEM		ALLEGAN		24-04N-13W		9504515		3390

		STONY LAKE		OCEANA		09-13N-18W		7604154		1540

		HEADQUARTERS		ROSCOMMON		34-21N-03W		7098416		1400

		MUSKEGON		MUSKEGON		08-10N-16W		7056391		3210

		PENTWATER		OCEANA		06-16N-17W		6887848		1400

		KIMBALL LAKE		NEWAYGO		11-12N-13W		6236923		2120

		REED CITY		OSCEOLA		30-18N-10W		3740357		1600

		OVERISEL		ALLEGAN		21-04N-14W		3062645		1770

		ROSE LAKE		OSCEOLA		31-19N-19W		1996888		720

		BLOOMER		MONTCALM		18-09N-05W		1981193		530

		PEACOCK		LAKE		09-19N-13W		1794235		1060

		EDMORE		MONTCALM		10-12N-06W		1487440		500

		PARIS		MECOSTA		21-16N-10W		1348527		440

		SUMNER		GRATIOT		11-11N-04W		1168795		350

		GOODWELL		NEWAYGO		08-14N-11W		1145293		1240

		MONTEREY		ALLEGAN		16-03N-13W		1036210		1030

		STANTON		MONTCALM		26-11N-07W		1034280		410

		DIAMOND SPRINGS		ALLEGAN		36-04N-14W		1017857		420

		FILLMORE		OTTAWA		34-05N-15W		995377		770

		BANGOR		VAN BUREN		29-02S-16W		934902		200

		HOPE		BARRY		27-02N-09W		751713		730

		ADAMS		ARENAC		26-19N-03E		650000		240

		WOODVILLE		NEWAYGO		29-15N-11W		626054		350

		ROCKFORD		KENT		25-09N-11W		596555		210

		HUBER		NEWAYGO		05-14N-14W		557540		260

		TROWBRIDGE		ALLEGAN		29-01N-13W		536739		2010

		GENEVA		VAN BUREN		29-01S-16W		503732		850

		RAVENNA		MUSKEGON		29-09N-14W		460987		730

		WILEY		MASON		18-17N-16W		426600		380

		DORR		ALLEGAN		29-04N-12W		425362		400

		ELBRIDGE		OCEANA		26-15N-16W		421552		380

		PULLMAN, EAST		ALLEGAN		06-01N-15W		404708		250

		REED CITY, EAST		OSCEOLA		26-18N-10W		393304		80

		HOPKINS, WEST		ALLEGAN		18-03N-12W		388777		370

		WINTERFIELD		CLARE		29-10N-06W		375449		1000

		LAKETON		MUSKEGON		15-10N-17W		327144		200

		STERLING		ARENAC		18-19N-04E		315988		280

		DENNISON		OTTAWA		21-08N-14W		312956		300

		ZEELAND		OTTAWA		29-05N-14W		310085		400

		CALVIN SEC. 28		CASS		28-07S-14W		309023		1440

		BREEDSVILLE		VAN BUREN		24-01S-16W		285584		300

		HOPKINS, SOUTH		ALLEGAN		30-03N-12W		273073		330

		WAYLAND		ALLEGAN		08-03N-11W		270339		530

		SCOTTVILLE		MASON		14-18N-17W		270000		420

		RIVERTON		MASON		10-17N-17W		242106		190

		SHELBY		OCEANA		18-14N-18W		228092		350

		HEATH		ALLEGAN		14-03N-14W		225857		270

		LAWTON		VAN BUREN		18-04S-13W		216457		650

		JEFFERSON		CASS		26-07S-15W		207257		780

		LUCHT		BAY		29-17N-04E		199358		50

		FERRY		OCEANA		21-14N-16W		164263		280

		WYOMING PARK		KENT		14-06N-12W		157873		300

		SAUBLE		LAKE		16-19N-14W		146857		200

		HOPKINS		ALLEGAN		23-03N-12W		145513		110

		COFFEE LAKE		VAN BUREN		17-01S-15W		125584		270

		DUNNINGVILLE		ALLEGAN		22-03N-14W		125049		50

		HILLIARDS		ALLEGAN		04-03N-12W		124401		300

		VEVAY		INGHAM		19-02N-01W		124155		160

		WAYLAND, NORTH		ALLEGAN		06-03N-11W		120963		150

		GREENWOOD SEC.03		CLARE		03-19N-05W		118535		60

		HART		OCEANA		36-15N-17W		116275		150

		PENTWATER LAKE		OCEANA		26-16N-18W		116098		120

		CROOKED LAKE		ALLEGAN		25-02S-15W		115452		40

		DALTON		MUSKEGON		15-11N-16W		110073		300

		BEVENS LAKE		MECOSTA		13-16N-10W		106185		40

		MEARS		OCEANA		35-15N-18W		105807		110

		PINE		MONTCALM		29-11N-08W		105506		20
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SORTED BY BBLS PER WELL

		TRAVERSE LIME FIELDS DATABASE FOR FIELDS GREATER THAN 100,000 BBLS CUMULATIVE PRODUCTION (1986)

		SORTED BY CUMMULATIVE PRODUCTION OF BBLS./WELL

		FIELD		COUNTY		SEC.TWP.RNG		BBLS./WELL

		HEADQUARTERS		ROSCOMMON		34-21N-03W		151030

		VEVAY		INGHAM		19-02N-01W		124155

		ROSE LAKE		OSCEOLA		31-19N-19W		110938

		STONY LAKE		OCEANA		09-13N-18W		91616

		BLOOMER		MONTCALM		18-09N-05W		68317

		PEACOCK		LAKE		09-19N-13W		66453

		WOODVILLE		NEWAYGO		29-15N-11W		62605

		PARIS		MECOSTA		21-16N-10W		61297

		KIMBALL LAKE		NEWAYGO		11-12N-13W		58839

		CROOKED LAKE		ALLEGAN		25-02S-15W		57726

		STANTON		MONTCALM		26-11N-07W		54436

		PINE		MONTCALM		29-11N-08W		52753

		REED CITY, EAST		OSCEOLA		26-18N-10W		49163

		PENTWATER		OCEANA		06-16N-17W		48167

		HUBER		NEWAYGO		05-14N-14W		42888

		EDMORE		MONTCALM		10-12N-06W		42498

		LUCHT		BAY		29-17N-04E		39872

		GREENWOOD SEC.03		CLARE		03-19N-05W		39512

		PENTWATER LAKE		OCEANA		26-16N-18W		38699

		GOODWELL		NEWAYGO		08-14N-11W		36945

		LAKETON		MUSKEGON		15-10N-17W		36349

		SUMNER		GRATIOT		11-11N-04W		33394

		SAUBLE		LAKE		16-19N-14W		29371

		SALEM		ALLEGAN		24-04N-13W		28037

		ADAMS		ARENAC		26-19N-03E		27083

		BEVENS LAKE		MECOSTA		13-16N-10W		26546

		ROCKFORD		KENT		25-09N-11W		25937

		DUNNINGVILLE		ALLEGAN		22-03N-14W		25010

		REED CITY		OSCEOLA		30-18N-10W		24936

		WILEY		MASON		18-17N-16W		23700

		BLOOMINGDALE		VAN BUREN		09-01S-14W		23099

		WALKER		KENT		04-06N-12W		22626

		ELBRIDGE		OCEANA		26-15N-16W		22187

		MUSKEGON		MUSKEGON		08-10N-16W		22051

		DENNISON		OTTAWA		21-08N-14W		20864

		OVERISEL		ALLEGAN		21-04N-14W		18675

		DIAMOND SPRINGS		ALLEGAN		36-04N-14W		18176

		PULLMAN, EAST		ALLEGAN		06-01N-15W		16188

		SCOTTVILLE		MASON		14-18N-17W		15882

		FILLMORE		OTTAWA		34-05N-15W		15800

		WINTERFIELD		CLARE		29-10N-06W		15018

		ZEELAND		OTTAWA		29-05N-14W		14766

		HOPKINS		ALLEGAN		23-03N-12W		14551

		BANGOR		VAN BUREN		29-02S-16W		14165

		STERLING		ARENAC		18-19N-04E		13739

		RIVERTON		MASON		10-17N-17W		12742

		HOPKINS, WEST		ALLEGAN		18-03N-12W		12541

		RAVENNA		MUSKEGON		29-09N-14W		12459

		FERRY		OCEANA		21-14N-16W		11733

		SHELBY		OCEANA		18-14N-18W		11405

		HOPE		BARRY		27-02N-09W		11055

		MONTEREY		ALLEGAN		16-03N-13W		10467

		DORR		ALLEGAN		29-04N-12W		10375

		MEARS		OCEANA		35-15N-18W		9619

		HEATH		ALLEGAN		14-03N-14W		9034

		BREEDSVILLE		VAN BUREN		24-01S-16W		8925

		WAYLAND, NORTH		ALLEGAN		06-03N-11W		8064

		HOPKINS, SOUTH		ALLEGAN		30-03N-12W		7802

		WYOMING PARK		KENT		14-06N-12W		7518

		HILLIARDS		ALLEGAN		04-03N-12W		7318

		DALTON		MUSKEGON		15-11N-16W		6880

		HART		OCEANA		36-15N-17W		6840

		GENEVA		VAN BUREN		29-01S-16W		6219

		CALVIN SEC. 28		CASS		28-07S-14W		5518

		JEFFERSON		CASS		26-07S-15W		5181

		WAYLAND		ALLEGAN		08-03N-11W		5006

		COFFEE LAKE		VAN BUREN		17-01S-15W		4651

		LAWTON		VAN BUREN		18-04S-13W		3330

		TROWBRIDGE		ALLEGAN		29-01N-13W		3214
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SORTED BY BBLS per ACRE per WEL

		TRAVERSE LIME FIELDS DATABASE FOR FIELDS GREATER THAN 100,000 BBLS CUMULATIVE PRODUCTION (1986)

		FIELD		COUNTY		SEC.TWP.RNG		BBLS/AC/WELL

		PINE		MONTCALM		29-11N-08W		2638

		CROOKED LAKE		ALLEGAN		25-02S-15W		1443

		LUCHT		BAY		29-17N-04E		797

		VEVAY		INGHAM		19-02N-01W		776

		BEVENS LAKE		MECOSTA		13-16N-10W		664

		GREENWOOD SEC.03		CLARE		03-19N-05W		659

		REED CITY, EAST		OSCEOLA		26-18N-10W		615

		DUNNINGVILLE		ALLEGAN		22-03N-14W		500

		PENTWATER LAKE		OCEANA		26-16N-18W		322

		LAKETON		MUSKEGON		15-10N-17W		182

		WOODVILLE		NEWAYGO		29-15N-11W		179

		HUBER		NEWAYGO		05-14N-14W		165

		ROSE LAKE		OSCEOLA		31-19N-19W		154

		SAUBLE		LAKE		16-19N-14W		147

		PARIS		MECOSTA		21-16N-10W		139

		STANTON		MONTCALM		26-11N-07W		133

		HOPKINS		ALLEGAN		23-03N-12W		132

		BLOOMER		MONTCALM		18-09N-05W		129

		ROCKFORD		KENT		25-09N-11W		124

		ADAMS		ARENAC		26-19N-03E		113

		HEADQUARTERS		ROSCOMMON		34-21N-03W		108

		SUMNER		GRATIOT		11-11N-04W		95

		MEARS		OCEANA		35-15N-18W		87

		EDMORE		MONTCALM		10-12N-06W		85

		BANGOR		VAN BUREN		29-02S-16W		71

		DENNISON		OTTAWA		21-08N-14W		70

		RIVERTON		MASON		10-17N-17W		67

		PULLMAN, EAST		ALLEGAN		06-01N-15W		65

		PEACOCK		LAKE		09-19N-13W		63

		WILEY		MASON		18-17N-16W		62

		STONY LAKE		OCEANA		09-13N-18W		59

		ELBRIDGE		OCEANA		26-15N-16W		58

		WAYLAND, NORTH		ALLEGAN		06-03N-11W		54

		STERLING		ARENAC		18-19N-04E		49

		HART		OCEANA		36-15N-17W		46

		DIAMOND SPRINGS		ALLEGAN		36-04N-14W		43

		FERRY		OCEANA		21-14N-16W		42

		SCOTTVILLE		MASON		14-18N-17W		38

		ZEELAND		OTTAWA		29-05N-14W		37

		PENTWATER		OCEANA		06-16N-17W		34

		HOPKINS, WEST		ALLEGAN		18-03N-12W		34

		HEATH		ALLEGAN		14-03N-14W		33

		SHELBY		OCEANA		18-14N-18W		33

		GOODWELL		NEWAYGO		08-14N-11W		30

		BREEDSVILLE		VAN BUREN		24-01S-16W		30

		KIMBALL LAKE		NEWAYGO		11-12N-13W		28

		DORR		ALLEGAN		29-04N-12W		26

		WYOMING PARK		KENT		14-06N-12W		25

		HILLIARDS		ALLEGAN		04-03N-12W		24

		HOPKINS, SOUTH		ALLEGAN		30-03N-12W		24

		DALTON		MUSKEGON		15-11N-16W		23

		FILLMORE		OTTAWA		34-05N-15W		21

		COFFEE LAKE		VAN BUREN		17-01S-15W		17

		RAVENNA		MUSKEGON		29-09N-14W		17

		REED CITY		OSCEOLA		30-18N-10W		16

		HOPE		BARRY		27-02N-09W		15

		WINTERFIELD		CLARE		29-10N-06W		15

		OVERISEL		ALLEGAN		21-04N-14W		11

		MONTEREY		ALLEGAN		16-03N-13W		10

		WAYLAND		ALLEGAN		08-03N-11W		9

		SALEM		ALLEGAN		24-04N-13W		8

		GENEVA		VAN BUREN		29-01S-16W		7

		MUSKEGON		MUSKEGON		08-10N-16W		7

		JEFFERSON		CASS		26-07S-15W		7

		BLOOMINGDALE		VAN BUREN		09-01S-14W		6

		LAWTON		VAN BUREN		18-04S-13W		5

		CALVIN SEC. 28		CASS		28-07S-14W		4

		WALKER		KENT		04-06N-12W		3

		TROWBRIDGE		ALLEGAN		29-01N-13W		2
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OIL RECOVERED PER FOOT DRILLED 

		TRAVERSE LIME FIELDS DATABASE FOR FIELDS GREATER THAN 100,000 BBLS CUMULATIVE PRODUCTION (1986)

		FIELD		COUNTY		SEC.TWP.RNG		DISC.		DEPTH		TOT. WELLS		CUM.OIL/WELLS*DEPTH

		VEVAY		INGHAM		19-02N-01W		1971		2141		1		58

		STONY LAKE		OCEANA		09-13N-18W		1946		1630		83		56

		CROOKED LAKE		ALLEGAN		25-02S-15W		1949		1278		2		45

		HEADQUARTERS		ROSCOMMON		34-21N-03W		1941		3356		47		45

		ROSE LAKE		OSCEOLA		31-19N-19W		1943		3140		18		35

		PENTWATER		OCEANA		06-16N-17W		1948		1585		143		30

		PEACOCK		LAKE		09-19N-13W		1966		2292		27		29

		BLOOMER		MONTCALM		18-09N-05W		1944		2640		29		26

		KIMBALL LAKE		NEWAYGO		11-12N-13W		1947		2332		106		25

		PENTWATER LAKE		OCEANA		26-16N-18W		1969		1612		3		24

		WOODVILLE		NEWAYGO		29-15N-11W		1943		2820		10		22

		LAKETON		MUSKEGON		15-10N-17W		1965		1698		9		21

		PARIS		MECOSTA		21-16N-10W		1949		2890		22		21

		HUBER		NEWAYGO		05-14N-14W		1955		2109		13		20

		STANTON		MONTCALM		26-11N-07W		1951		2916		19		19

		PINE		MONTCALM		29-11N-08W		1938		2836		2		19

		BLOOMINGDALE		VAN BUREN		09-01S-14W		1938		1244		436		19

		LUCHT		BAY		29-17N-04E		1949		2230		5		18

		SALEM		ALLEGAN		24-04N-13W		1937		1583		339		18

		DUNNINGVILLE		ALLEGAN		22-03N-14W		1950		1435		5		17

		REED CITY, EAST		OSCEOLA		26-18N-10W		1947		3106		8		16

		PULLMAN, EAST		ALLEGAN		06-01N-15W		1949		1131		25		14

		WILEY		MASON		18-17N-16W		1962		1663		18		14

		BANGOR		VAN BUREN		29-02S-16W		1939		1002		66		14

		SAUBLE		LAKE		16-19N-14W		1942		2111		5		14

		EDMORE		MONTCALM		10-12N-06W		1933		3102		35		14

		GOODWELL		NEWAYGO		08-14N-11W		1943		2760		31		13

		ADAMS		ARENAC		26-19N-03E		1937		2032		24		13

		MUSKEGON		MUSKEGON		08-10N-16W		1928		1700		320		13

		OVERISEL		ALLEGAN		21-04N-14W		1938		1478		164		13

		DIAMOND SPRINGS		ALLEGAN		36-04N-14W		1938		1461		56		12

		WALKER		KENT		04-06N-12W		1939		1872		786		12

		ROCKFORD		KENT		25-09N-11W		1945		2204		23		12

		SUMNER		GRATIOT		11-11N-04W		1953		2853		35		12

		GREENWOOD SEC.03		CLARE		03-19N-05W		1968		3438		3		11

		DENNISON		OTTAWA		21-08N-14W		1963		1874		15		11

		ELBRIDGE		OCEANA		26-15N-16W		1961		2112		19		11

		FILLMORE		OTTAWA		34-05N-15W		1940		1516		63		10

		ZEELAND		OTTAWA		29-05N-14W		1942		1514		21		10

		SCOTTVILLE		MASON		14-18N-17W		1961		1646		17		10

		HOPKINS, WEST		ALLEGAN		18-03N-12W		1941		1371		31		9

		HOPKINS		ALLEGAN		23-03N-12W		1939		1633		10		9

		BEVENS LAKE		MECOSTA		13-16N-10W		1951		2997		4		9

		REED CITY		OSCEOLA		30-18N-10W		1941		2925		150		9

		BREEDSVILLE		VAN BUREN		24-01S-16W		1943		1061		32		8

		RIVERTON		MASON		10-17N-17W		1957		1650		19		8

		JEFFERSON		CASS		26-07S-15W		1961		710		40		7

		CALVIN SEC. 28		CASS		28-07S-14W		1980		763		56		7

		STERLING		ARENAC		18-19N-04E		1948		1970		23		7

		RAVENNA		MUSKEGON		29-09N-14W		1952		1842		37		7

		SHELBY		OCEANA		18-14N-18W		1951		1743		20		7

		MONTEREY		ALLEGAN		16-03N-13W		1938		1618		99		6

		DORR		ALLEGAN		29-04N-12W		1938		1617		41		6

		HEATH		ALLEGAN		14-03N-14W		1948		1468		25		6

		FERRY		OCEANA		21-14N-16W		1960		1949		14		6

		GENEVA		VAN BUREN		29-01S-16W		1940		1042		81		6

		HOPE		BARRY		27-02N-09W		1939		1869		68		6

		HOPKINS, SOUTH		ALLEGAN		30-03N-12W		1948		1538		35		5

		WINTERFIELD		CLARE		29-10N-06W		1940		3105		25		5

		WAYLAND, NORTH		ALLEGAN		06-03N-11W		1957		1696		15		5

		HILLIARDS		ALLEGAN		04-03N-12W		1944		1576		17		5

		MEARS		OCEANA		35-15N-18W		1949		2210		11		4

		COFFEE LAKE		VAN BUREN		17-01S-15W		1946		1128		27		4

		WYOMING PARK		KENT		14-06N-12W		1939		1870		21		4

		DALTON		MUSKEGON		15-11N-16W		1940		1851		16		4

		HART		OCEANA		36-15N-17W		1936		1911		17		4

		LAWTON		VAN BUREN		18-04S-13W		1939		1140		65		3

		WAYLAND		ALLEGAN		08-03N-11W		1944		1799		54		3

		TROWBRIDGE		ALLEGAN		29-01N-13W		1937		1358		167		2
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DIAMOND SPRINGS

		DIAMOND SPRINGS FIELD PRODUCTION DATA

		DATE		OIL WELLS		GAS WELLS		DRILLED DURING YEAR		ABANDONED DURING YEAR		OIL PRODUCTION (BBLS)		GAS PRODUCTION (MCF)

		1938		55		0		55		0		445474		0

		1939		33		0		0		22		130396		0

		1940		28		0		0		5		79548		0

		1941		25		0		0		3		54416		0

		1942		25		0		0		0		42911		0

		1943		25		0		0		0		33519		0

		1944		25		0		1		1		24949		0

		1945		25		0		0		0		19610		0

		1946		21		0		0		4		17799		0

		1947		19		0		0		2		14715		0

		1948		16		0		0		3		13142		0

		1949		13		0		0		3		13259		0

		1950		13		0		0		0		12872		0

		1951		12		0		0		1		9863		0

		1952		12		0		0		0		7849		0

		1953		11		0		0		1		6391		0

		1954		8		0		0		3		5341		0

		1955		8		0		0		0		5522		0

		1956		8		0		0		0		5858		0

		1957		8		0		0		0		6195		0

		1958		8		0		0		0		5851		0

		1959		8		0		0		0		5521		0

		1960		8		0		0		0		5835		0

		1961		8		0		0		0		5371		0

		1962		8		0		0		0		4887		0

		1963		8		0		0		0		4668		0

		1964		8		0		0		0		5045		0

		1965		8		0		0		0		3802		0

		1966		8		0		0		0		4312		0

		1967		8		0		0		0		4297		0

		1968		8		0		0		0		3343		0

		1969		7		0		0		1		3760		0

		1970		7		0		0		0		214		0

		1971		7		0		0		0		1271		0

		1972		7		0		0		0		1080		0

		1973		7		0		0		0		1176		0

		1974		7		0		0		0		1249		0

		1975		7		0		0		0		1178		0

		1976		7		0		0		0		694		0

		1977		7		0		0		0		1043		0

		1978		6		0		0		1		656		0

		1979		6		0		0		0		260		0

		1980		6		0		0		0		741		0

		1981		6		0		0		0		319		0

		1982		6		0		0		0		335		0

		1983		6		0		0		0		1000		0

		1984		6		0		0		0		328		0

		1985

		1986
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PROD. HIST. TEMPLATE

		FIELD PRODUCTION DATA

		DATE		OIL WELLS		GAS WELLS		DRILLED DURING YEAR		ABANDONED DURING YEAR		OIL PRODUCTION (BBLS)		GAS PRODUCTION (MCF)

		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

		1959

		1960

		1961

		1962

		1963

		1964

		1965

		1966

		1967

		1968

		1969

		1970

		1971

		1972

		1973

		1974

		1975

		1976

		1977

		1978

		1979

		1980

		1981

		1982

		1983

		1984

		1985

		1986



&A

Page &P



BANGOR PROD.HIST.

		1939

		1940

		1941

		1942

		1943

		1944

		1945

		1946

		1947

		1948

		1949

		1950

		1951

		1952

		1953

		1954

		1955

		1956

		1957

		1958

		1959

		1960

		1961

		1962

		1963

		1964

		1965

		1966

		1967

		1968

		1969

		1970

		1971

		1972

		1973

		1974

		1975

		1976

		1977

		1978

		1979

		1980

		1981

		1982

		1983

		1984

		1985

		1986



&R&8WESTERN MICHIGAN UNIVERSITY CORE LAB &D

OIL PRODUCTION (BBLS)

PRODUCTION YEAR

OIL PRODUCTION (BBLS.)

BANGOR FIELD PRODUCTION HISTORY

77672

94450

120494

82084

85515

58238

25471

19666

11593

13186

15212

11306

5257

6692

2229

2061

206

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

161

141

576

0

86

0



BANGOR WELL HIST.

		1939		1939		1939

		1940		1940		1940

		1941		1941		1941

		1942		1942		1942

		1943		1943		1943

		1944		1944		1944

		1945		1945		1945

		1946		1946		1946

		1947		1947		1947

		1948		1948		1948

		1949		1949		1949

		1950		1950		1950

		1951		1951		1951

		1952		1952		1952

		1953		1953		1953

		1954		1954		1954

		1955		1955		1955

		1956		1956		1956

		1957		1957		1957

		1958		1958		1958

		1959		1959		1959

		1960		1960		1960

		1961		1961		1961

		1962		1962		1962

		1963		1963		1963

		1964		1964		1964

		1965		1965		1965

		1966		1966		1966

		1967		1967		1967

		1968		1968		1968

		1969		1969		1969

		1970		1970		1970

		1971		1971		1971

		1972		1972		1972

		1973		1973		1973

		1974		1974		1974

		1975		1975		1975

		1976		1976		1976

		1977		1977		1977

		1978		1978		1978

		1979		1979		1979

		1980		1980		1980

		1981		1981		1981

		1982		1982		1982

		1983		1983		1983

		1984		1984		1984

		1985		1985		1985

		1986		1986		1986



&R&8WESTERN MICHIGAN UNIVERSITY CORE LAB &D

OIL WELLS

DRILLED DURING YEAR

ABANDONED DURING YEAR

PRODUCTION YEAR

NUMBER OF WELLS

BANGOR FIELD OIL WELL HISTORY

10

10

0

12

6

4

14

2

0

15

3

2

15

4

4

17

4

2

17

2

2

15

2

4

11

1

5

10

0

1

9

0

1

14

5

0

12

2

4

8

0

4

7

2

3

5

0

2

3

0

2

2

0

1

2

0

0

2

0

0

0

0

2

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

1

1

0

1

0

0

1

1

1

1

0

0

1

0

0

1

0

0

0

0

1



BANGOR

		BANGOR FIELD PRODUCTION DATA

		DATE		OIL WELLS		GAS WELLS		DRILLED DURING YEAR		ABANDONED DURING YEAR		OIL PRODUCTION (BBLS)		GAS PRODUCTION (MCF)

		1939		10		0		10		0		77672		0

		1940		12		0		6		4		94450		0

		1941		14		0		2		0		120494		0

		1942		15		0		3		2		82084		0

		1943		15		0		4		4		85515		0

		1944		17		0		4		2		58238		0

		1945		17		0		2		2		25471		0

		1946		15		0		2		4		19666		0

		1947		11		0		1		5		11593		0

		1948		10		0		0		1		13186		0

		1949		9		0		0		1		15212		0

		1950		14		0		5		0		11306		0

		1951		12		0		2		4		5257		0

		1952		8		0		0		4		6692		0

		1953		7		0		2		3		2229		0

		1954		5		0		0		2		2061		0

		1955		3		0		0		2		206		0

		1956		2		0		0		1		0		0

		1957		2		0		0		0		0		0

		1958		2		0		0		0		0		0

		1959		0		0		0		2		0		0

		1960		0		0		0		0		0		0

		1961		0		0		0		0		0		0

		1962		0		0		0		0		0		0

		1963		0		0		0		0		0		0

		1964		0		0		0		0		0		0

		1965		0		0		0		0		0		0

		1966		0		0		0		0		0		0

		1967		0		0		0		0		0		0

		1968		0		0		0		0		0		0

		1969		0		0		0		0		0		0

		1970		0		0		0		0		0		0

		1971		0		0		0		0		0		0

		1972		0		0		0		0		0		0

		1973		0		0		0		0		0		0

		1974		0		0		0		0		0		0

		1975		0		0		0		0		0		0

		1976		0		0		0		0		0		0

		1977		0		0		0		0		0		0

		1978		0		0		0		0		0		0

		1979		0		0		0		0		0		0

		1980		1		0		1		0		0		0

		1981		1		0		0		0		161		0

		1982		1		0		1		1		141		0

		1983		1		0		0		0		576		0

		1984		1		0		0		0		0		0

		1985		1		0		0		0		86		0

		1986		0		0		0		1		0		0
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JEFFERSON PROD.HIST

		1935

		1936

		1937

		1935

		1939

		1940

		1941

		1942

		1943

		1944

		1945

		1946

		1947

		1948

		4949

		4950

		1951

		1952

		1953

		1954

		1955

		1956

		1957

		1958

		1959

		1960

		1961

		1962

		1963

		1964

		1965

		1966

		1967

		1968

		1969

		1970

		1971

		1972

		1973

		1974

		1975

		1976

		1977

		1978

		1979

		1980

		1981

		1982

		1983

		1984

		1985

		1986

		1987

		1988

		1989

		1990

		1991

		1992

		1993

		1994



&R&8WESTERN MICHIGAN UNIVERSITY CORE LAB &D

OIL PRODUCTION (BBLS)

PRODUCTION YEAR

OIL PRODUCTION (BBLS.)

JEFFERSON FIELD PRODUCTION HISTORY

20286

41607

15001

9247

5230

4759

3082

1055

1063

0

0

0

0

0

0

5665

14161

15435

13794

10603

9687

10421

10025

4754

8767

4303



JEFFERSON WELL  HISTORY

		1935		1961		1961

		1936		1962		1962

		1937		1963		1963

		1935		1964		1964

		1939		1965		1965

		1940		1966		1966

		1941		1967		1967

		1942		1968		1968

		1943		1969		1969

		1944		1970		1970

		1945		1971		1971

		1946		1972		1972

		1947		1973		1973

		1948		1974		1974

		4949		1975		1975

		4950		1976		1976

		1951		1977		1977

		1952		1978		1978

		1953		1979		1979

		1954		1980		1980

		1955		1981		1981

		1956		1982		1982

		1957		1983		1983

		1958		1984		1984

		1959		1985		1985

		1960		1986		1986

		1961		12		0

		1962		6		3

		1963		2		0

		1964		0		6

		1965		0		1

		1966		0		3

		1967		0		0

		1968		0		0

		1969		0		0

		1970		0		0

		1971		0		7

		1972		0		0

		1973		0		0

		1974		0		0

		1975		3		0

		1976		5		0

		1977		4		0

		1978		4		0

		1979		0		0

		1980		2		0

		1981		0		1

		1982		0		1

		1983		1		1

		1984		1		0

		1985		0		0

		1986		0		0

		1987

		1988

		1989

		1990

		1991

		1992

		1993

		1994



&R&8WESTERN MICHIGAN UNIVERSITY CORE LAB &D

OIL WELLS

DRILLED DURING YEAR

ABANDONED DURING YEAR

PRODUCTION YEAR

NUMBER OF WELLS

JEFFERSON FIELD OIL WELL HISTORY

12

15

17

11

10

7

7

7

7

7

0

0

0

0

3

8

12

16

16

18

17

16

16

17

17

17



JEFFERSON

		JEFFERSON FIELD PRODUCTION DATA

		DATE		OIL WELLS		GAS WELLS		DRILLED DURING YEAR		ABANDONED DURING YEAR		OIL PRODUCTION (BBLS)		GAS PRODUCTION (MCF)

		1935

		1936

		1937

		1935

		1939

		1940

		1941

		1942

		1943

		1944

		1945

		1946

		1947

		1948

		4949

		4950

		1951

		1952

		1953

		1954

		1955

		1956

		1957

		1958

		1959

		1960

		1961		12		0		12		0		20286		0

		1962		15		0		6		3		41607		0

		1963		17		0		2		0		15001		0

		1964		11		0		0		6		9247		0

		1965		10		0		0		1		5230		0

		1966		7		0		0		3		4759		0

		1967		7		0		0		0		3082		0

		1968		7		0		0		0		1055		0

		1969		7		0		0		0		1063		0

		1970		7		0		0		0		0		0

		1971		0		0		0		7		0		0

		1972		0		0		0		0		0		0

		1973		0		0		0		0		0		0

		1974		0		0		0		0		0		0

		1975		3		0		3		0		0		0

		1976		8		0		5		0		5665		0

		1977		12		0		4		0		14161		0

		1978		16		0		4		0		15435		0

		1979		16		0		0		0		13794		0

		1980		18		0		2		0		10603		0

		1981		17		0		0		1		9687		0

		1982		16		0		0		1		10421		0

		1983		16		0		1		1		10025		0

		1984		17		0		1		0		4754		0

		1985		17		0		0		0		8767		0

		1986		17		0		0		0		4303		0

		1987

		1988

		1989

		1990

		1991

		1992

		1993

		1994
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HISTOGRAM BINS

		FIELD SIZE BINS						BBLS/WELL BINS						BBLS/AC/WELL

		100000		18				5000		3				Bin		Frequency

		200000		9				10000		13				25		21

		300000		8				15000		12				50		15

		400000		5				20000		6				75		9

		500000		4				25000		7				100		3

		600000		2				30000		7				125		3

		700000		1				35000		1				150		5

		800000		0				40000		5				175		2

		900000		2				45000		2				200		2

		1000000		10				50000		2				225		0

		2000000		0				55000		2				250		0

		3000000		2				60000		2				275		0

		4000000		0				65000		2				300		0

		5000000		0				70000		2				325		1

		6000000		2				75000		0				350		0

		7000000		3				80000		0				375		0

		8000000		0				85000		0				400		0

		9000000		1				90000		0				425		0

		10000000		1				95000		1				450		0

		15000000		1				100000		0				475		0

		20000000		0				105000		0				500		0

								110000		0				Greater than 500		8

								115000		1

								120000		0

								125000		1

								MORE		1
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SORTED BY BBLS. PER ACRE

		TRAVERSE LIME FIELDS DATABASE FOR FIELDS GREATER THAN 100,000 BBLS CUMULATIVE PRODUCTION (1986)

		FIELD		COUNTY		SEC.TWP.RNG		BBLS./AC.

		PINE		MONTCALM		29-11N-08W		5275

		HEADQUARTERS		ROSCOMMON		34-21N-03W		5070

		STONY LAKE		OCEANA		09-13N-18W		4938

		PENTWATER		OCEANA		06-16N-17W		4920

		REED CITY, EAST		OSCEOLA		26-18N-10W		4916

		BANGOR		VAN BUREN		29-02S-16W		4675

		LUCHT		BAY		29-17N-04E		3987

		BLOOMER		MONTCALM		18-09N-05W		3738

		SUMNER		GRATIOT		11-11N-04W		3339

		PARIS		MECOSTA		21-16N-10W		3065

		EDMORE		MONTCALM		10-12N-06W		2975

		KIMBALL LAKE		NEWAYGO		11-12N-13W		2942

		CROOKED LAKE		ALLEGAN		25-02S-15W		2886

		ROCKFORD		KENT		25-09N-11W		2841

		SALEM		ALLEGAN		24-04N-13W		2804

		ROSE LAKE		OSCEOLA		31-19N-19W		2773

		ADAMS		ARENAC		26-19N-03E		2708

		BEVENS LAKE		MECOSTA		13-16N-10W		2655

		STANTON		MONTCALM		26-11N-07W		2523

		DUNNINGVILLE		ALLEGAN		22-03N-14W		2501

		BLOOMINGDALE		VAN BUREN		09-01S-14W		2439

		DIAMOND SPRINGS		ALLEGAN		36-04N-14W		2423

		REED CITY		OSCEOLA		30-18N-10W		2338

		MUSKEGON		MUSKEGON		08-10N-16W		2198

		HUBER		NEWAYGO		05-14N-14W		2144

		WALKER		KENT		04-06N-12W		2030

		GREENWOOD SEC.03		CLARE		03-19N-05W		1976

		WOODVILLE		NEWAYGO		29-15N-11W		1789

		OVERISEL		ALLEGAN		21-04N-14W		1730

		PEACOCK		LAKE		09-19N-13W		1693

		LAKETON		MUSKEGON		15-10N-17W		1636

		PULLMAN, EAST		ALLEGAN		06-01N-15W		1619

		HOPKINS		ALLEGAN		23-03N-12W		1323

		FILLMORE		OTTAWA		34-05N-15W		1293

		RIVERTON		MASON		10-17N-17W		1274

		STERLING		ARENAC		18-19N-04E		1129

		WILEY		MASON		18-17N-16W		1123

		ELBRIDGE		OCEANA		26-15N-16W		1109

		DORR		ALLEGAN		29-04N-12W		1063

		HOPKINS, WEST		ALLEGAN		18-03N-12W		1051

		DENNISON		OTTAWA		21-08N-14W		1043

		HOPE		BARRY		27-02N-09W		1030

		MONTEREY		ALLEGAN		16-03N-13W		1006

		PENTWATER LAKE		OCEANA		26-16N-18W		967

		MEARS		OCEANA		35-15N-18W		962

		BREEDSVILLE		VAN BUREN		24-01S-16W		952

		GOODWELL		NEWAYGO		08-14N-11W		924

		HEATH		ALLEGAN		14-03N-14W		837

		HOPKINS, SOUTH		ALLEGAN		30-03N-12W		827

		WAYLAND, NORTH		ALLEGAN		06-03N-11W		806

		VEVAY		INGHAM		19-02N-01W		776

		ZEELAND		OTTAWA		29-05N-14W		775

		HART		OCEANA		36-15N-17W		775

		SAUBLE		LAKE		16-19N-14W		734

		SHELBY		OCEANA		18-14N-18W		652

		SCOTTVILLE		MASON		14-18N-17W		643

		RAVENNA		MUSKEGON		29-09N-14W		631

		GENEVA		VAN BUREN		29-01S-16W		593

		FERRY		OCEANA		21-14N-16W		587

		WYOMING PARK		KENT		14-06N-12W		526

		WAYLAND		ALLEGAN		08-03N-11W		510

		COFFEE LAKE		VAN BUREN		17-01S-15W		465

		HILLIARDS		ALLEGAN		04-03N-12W		415

		WINTERFIELD		CLARE		29-10N-06W		375

		DALTON		MUSKEGON		15-11N-16W		367

		LAWTON		VAN BUREN		18-04S-13W		333

		TROWBRIDGE		ALLEGAN		29-01N-13W		267

		JEFFERSON		CASS		26-07S-15W		266

		CALVIN SEC. 28		CASS		28-07S-14W		215
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TRAVERSE LIMESTONE RESERVOIRS 
Mannes-Bangor Unit #1, Van Buren County 

PLAY BY PLAY 
EXPLORING THE MICHIGAN BASIN 

 

10 



PLAY BY PLAY 
EXPLORING THE MICHIGAN BASIN 
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Scale of Michigan compared to Modern 
Bahama Platform (Same Scale on Both) 

100 miles 

Reed City 
Dolomite 

Rogers City 
Dolomite 

Dundee 
Limestone 

Michigan Oil and Gas 
Well Location Map 



DUNDEE AND ROGERS CITY 
STRATIGRAPHY 

 Rogers City and Dundee 
Formations are defined from 
exposures in Quarries in 
Presque Isle Co. 

 “Dundee” is general subsurface 
name for entire carbonate 
strata between Lucas Fm. and 
Bell Shale 

 Both can be distinguished in 
subsurface 

(modified from Catacosinos et al., 1990) 
PLAY BY PLAY 

EXPLORING THE MICHIGAN BASIN 
 

12 



PLAY BY PLAY 
EXPLORING THE MICHIGAN BASIN 
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Dundee Production in Michigan  

• Dundee production comes from three 
separate horizons in the unit. The Rogers 
City Fm. directly underlies the Bell Shale 
and is productive only when altered to 
Dolomite. The Reed City Member of the 
Dundee is a restricted dolomite unit 
below an Anhydrite member in the 
western part of the basin. 

• Cumulative oil production more than 360 
million Bbls from 1928-1986 and 1997-
2015 (1987 to 1996 production from the 
Dundee and Reed City is not reported, 
estimated 15-20 additional BBLS) 

• First discovery in 1928 (Mt Pleasant Field) 
• Most fields discovered in 1930’s and 

1940’s 
• Reservoirs in both limestone and 

dolomite 

Mt Pleasant Oil Field - ca. 1930’s 
Courtesy of archives at Clarke  
Historical Library, Central Michigan  
University 
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Field Size in Barrels

Dundee Field Size by Year of Discovery
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Actual field sizes per yr
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		1928		28649460														1		28649460		28.6

		1929		1863346														1		1863346		1.9
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		1933		50458739		11974587		7970701										3		23468009		7.8

		1934		904832		36069												2		470451		0.2

		1935		7916742		6854751		63143										3		4944879		1.6

		1936		20722296		5338937		4797158		2473671		1862335		212286		119312		7		5075142		0.7

		1937		3287155		1685976		36656		12024								4		1255453		0.3
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DUNDEE

		MICHIGAN BASIN DUNDEE OIL AND GAS FIELDS

		FIELD NAME		COUNTY		LOCATION		DATE		DEPTH		AREA		PAY		OIL BBLS		GAS MCF		Lithology		Producing Wells		1986 Active Wells		1986 Oil Production		Brine Bbls/day		Annual Brine		1986 % oil cut		Daily Ave. Oil/well		Recovery bbls/acre		Recovery bbls/acre-ft

		MT. PLEASANT		MIDLAND		18-14N-02W		1928		3545		5890		15		28649460		7965509												0		0.0%		0.0		4864		324

		LEATON		ISABELLA		25-15N-04W		1929		3657		510		8		1863346		0												0		0.0%		0.0		3654		457

		PORTER		MIDLAND		22-13N-01W		1933		3415		6740		12		50458739		4965878												0		0.0%		0.0		7486		624

		VERNON-ROSEBUSH		ISABELLA		07-15N-04W		1933		3690		2060		6		7970701		435378												0		0.0%		0.0		3869		645

		WEST BRANCH		OGEMAW		27-22N-02E		1933		2650		3630		20		11974587		0												0		0.0%		0.0		3299		165

		BEAVERTON		GLADWIN		11-17N-02W		1934		3929		330		12		904832		0		Limestone		26		1		0		80		29200		0.0%		0.0		2742		228

		MT. HALEY		MIDLAND		28-13N-01E		1934		3477		10		3		36069		0												0		0.0%		0.0		3607		1202

		BUSHNELL		MONTCALM		1-9N-6W		1935		3105		10		2		4035		0		Limestone		1		0		0		1		365		100.0%		0.0		404

		CLAYTON		OGEMAW		31-21N-04E		1935		2465		1290		12		6854751		0												0		0.0%		0.0		5314		443

		CRYSTAL		MONTCALM		02-10N-05W		1935		3187		2000		4		7916742		0												0		0.0%		0.0		3958		990

		GENEVA		MIDLAND		19-15N-02W		1935		3671		70		2		63143		0												0		0.0%		0.0		902		451

		AKRON		TUSCOLA		26-14N-07E		1936		2678		1200		17		2473671		0		Limestone		57		28		14804		52		18980		43.8%		1.4		2061		121

		BEAVERTON-SOUTH		GLADWIN		36-17N-02W		1936		3845		720		12		1890215		0		Limestone		35		22		14610		29		10585		58.0%		1.8		2625		219

		BUCKEYE NORTH		GLADWIN		11-18N-01W		1936		3615		3160		14		20722296		9781		Limestone		304		60		85240		13404		4892460		1.7%		3.9		6558		468

		BUCKEYE SOUTH		GLADWIN		25-18N-01W		1936		3570		2490		11		5338937		0		Limestone		216		36		30926		238		86870		26.3%		2.4		2144		195		8 Traverse wells

		CURRIE		ISABELLA		05-16N-04W		1936		3918		40		2		212286		0												0		0.0%		0.0		5307		2654

		SHERMAN		ISABELLA		04-14N-06W		1936		3650		1020		4		4797158		637734												0		0.0%		0.0		4703		1176

		WINFIELD		MONTCALM		20-12N-09W		1936		3340		120		1		119312		0												0		0.0%		0.0		994		994

		ADAMS		ARENAC		26-19N-03E		1937		2958		350		15		1685976		0		Limestone		34		20		4909		44		16060		23.4%		0.7		4817		321

		BENTLEY		GLADWIN		29-17N-02E		1937		3510		1920		13		3287155		0		Limestone		92		38		43803		229		83585		34.4%		3.2		1712		132		5 Richfield wells

		LAKEFIELD		SAGINAW		01-11N-01E		1937		3185		10		12		36656		0												0		0.0%		0.0		3666		305

		SECORD		GLADWIN		11-19N-01E		1937		3437		20		5		12024		0												0		0.0%		0.0		601		120

		EDENVILLE		MIDLAND		27-16N-01W		1938		3790		370		8		1392721		0												0		0.0%		0.0		3764		471

		FREEMAN-REDDING		CLARE		04-18N-06W		1938		3885		2800		19		16957088		1945432												0		0.0%		0.0		6056		319

		KAWKAWLIN		BAY		01-14N-04E		1938		2830		6360		45		16089347		4565												0		0.0%		0.0		2530		56

		WISE		ISABELLA		28-16N-03W		1938		3700		1620		11		4087240		0												0		0.0%		0.0		2523		229

		NORTH ADAMS		ARENAC		22-19N-03E		1940		2905		520		15		9539161		0												0		0.0%		0.0		18345		1223

		REED CITY		OSCEOLA		31-18N-10W		1940		3490		5000		3		42899940		0												0		0.0%		0.0		8580		2860

		WINTERFIELD		CLARE		35-20N-06W		1940		3794		2740		3		5024265		0												0		0.0%		0.0		1834		611

		HATTON		CLARE		31-18N-04W		1941		3945		160		2		139272		0												0		0.0%		0.0		870		435

		FORK		MECOSTA		05-16N-07W		1942		3845		2700		8		7777026		0												0		0.0%		0.0		2880		360

		PINE RIVER		GRATIOT		31-12N-03W		1942		3280		90		2		13285		0												0		0.0%		0.0		148		74

		PROSPER		MISSAUKEE		26-22N-06W		1942		3837		520		4		1892033		0												0		0.0%		0.0		3639		910

		RIVERSIDE		MISSAUKEE		14-21N-07W		1942		3944		220		3		223378		0												0		0.0%		0.0		1015		338

		BEAVERTON WEST		GLADWIN		19-17N-02W		1943		3876		260		2		259739		0		Limestone		7		5		3849		86		31390		10.9%		2.1		999		499

		CEDAR		OSCEOLA		28-18N-09W		1943		3810		420		2		1216297		0												0		0.0%		0.0		2896		1448

		CRANBERRY LAKE		CLARE		01-20N-06W		1943		3835		70		2		2243869		0												0		0.0%		0.0		32055		16028

		BELLY ACHERS		MONTCALM		14-12N-06W		1944		3470		220		1		365255		0		Dolomite		7		3		1550		200		73000		2.1%		1.4		1660		1660

		COLDWATER		ISABELLA		08-15N-06W		1944		3692		3200		25		22274752		6277030												0		0.0%		0.0		6961		278

		DEEP RIVER		ARENAC		08-19N-04E		1944		2795		1060		145		27189771		0												0		0.0%		0.0		25651		177

		ESSEXVILLE		BAY		07-14N-06E		1944		2835		1730		17		3815456		3249												0		0.0%		0.0		2205		130

		OTISVILLE		GENESSEE		06-09N-08E		1944		2450		50		3		38256		0												0		0.0%		0.0		765		255

		PINCONNING		BAY		02-16S-04E		1944		2898		100		7		902037		0												0		0.0%		0.0		9020		1289

		ASHTON		OSCEOLA		05-18N-10W		1945		3645		200		5		533424		0		Limestone		4		4		3295		0		0		100.0%		2.3		2667		533

		DOUGLASS		MONTCALM		01-11N-07W		1945		3400		120		2		260276		0												0		0.0%		0.0		2169		1084

		ELMWOOD		TUSCOLA		21-14N-11E		1945		2740		90		80		113084		0												0		0.0%		0.0		1256		16

		HARRISON		CLARE		07-18N-04W		1945		4190		80		13		179767		0												0		0.0%		0.0		2247		173

		WHEATLAND		MECOSTA		07-14N-07W		1945		3690		100		2		141631		0												0		0.0%		0.0		1416		708

		ARBELA		TUSCOLA		33-10N-07E		1946		2557		450		7		393790		0		Limestone		39		6		5937		27		9855		37.6%		2.7		875		125

		HUBBARDSTON		IONIA		04-08N-05W		1947		3028		50		5		48479		0												0		0.0%		0.0		970		194

		JEROME		MIDLAND		07-15N-01W		1947		3743		260		10		262440		0												0		0.0%		0.0		1009		101

		MT. FOREST		BAY		13-17N-03E		1947		3025		960		9		979810		0												0		0.0%		0.0		1021		113

		STERLING		ARENAC				1947		2872		200		17		488261		0												0		0.0%		0.0		2441		144

		EDEN		MASON		26-17N-16W		1948		2240		380		8		3129640		***330378												0		0.0%		0.0		8236		1029

		ISABELLA		ISABELLA		07-15N-04W		1948		3783		410		9		831459		137806												0		0.0%		0.0		2028		225

		SYLVAN		OSCEOLA		09-18N-07W		1948		3925		440		14		1215711		0												0		0.0%		0.0		2763		197

		BARD		GLADWIN		06-17N-02W		1949		3933		170		6		601086		0		Limestone		17		2		920		190		69350		1.3%		1.3		3536		589

		BILLINGS		GLADWIN		02-17N-01E		1949		3549		400		6		946334		0		Limestone		20		16		0		7		2555		0.0%		0.0		2366		394		no 1985/86 records

		SKEELS		GLADWIN		30-20N-02W		1950		3840		50		7		1008455		0												0		0.0%		0.0		20169		2881

		WHITE RIVER		MUSKEGON		15-12N-18W		1950		2053		20		2		7061		0												0		0.0%		0.0		353		177

		BEVENS LAKE		MECOSTA		13-16N-10W		1951		3536		320		11		1076763		0		Limestone		3		1		0		0		0		0.0%		0.0		3365		306

		BIRCH-BELA		SAGINAW		25-10N-6E		1951		2504		350		7		463061		0		Limestone		31		31		6881		34		12410		35.7%		0.6		1323		189

		EDWARDS		OGEMAW		15-21N-01E		1951		3362		90		10		43690		0												0		0.0%		0.0		485		49

		GIBSON SEC 20		BAY		20-18N-03E		1951		3097		30		11		40464		0												0		0.0%		0.0		1349		123

		MINERAL SPRINGS		OSCEOLA		20-20N-09W		1951		3854		240		7		315700		0												0		0.0%		0.0		1315		188

		NORTH FORK		OSCEOLA		33-17N-07W		1951		3788		120		3		153661		0												0		0.0%		0.0		1281		427

		SANFORD		MIDLAND		13-15N-01W		1951		3755		260		3		225808		0												0		0.0%		0.0		868		289

		BIG PRAIRIE, SEC. 33		NEWAYGO		33-13N-11W		1952		2896		40		2		0		61986		Limestone		1		0		0		0		0		0.0%		0.0		0		0

		MOFFATT SEC 34		ARENAC		34-20N-03E		1953		2984		10		4		9426		0												0		0.0%		0.0		943		236

		BIRCH RUN		SAGINAW		20-10N-05E		1954		2536		480		10		643657		0		Limestone		34		31		8419		11		4015		67.7%		0.7		1341		134

		DAY		MONTCALM		36-11N-06W		1954		3337		20		20		16239		0												0		0.0%		0.0		812		41

		LAKE GEORGE		CLARE		06-18N-05W		1954		3968		100		2		392270		0												0		0.0%		0.0		3923		1961

		GILMORE		ISABELLA		30-16N-05W		1955		3803		160		3		420067		0												0		0.0%		0.0		2625		875

		ROBINSON SEC 3		OTTAWA		03-07N-15W		1956		2107		20		7		10630		0												0		0.0%		0.0		532		76

		BILLINGS SOUTH		GLADWIN		12-17N-01E		1957		3540		80		5		248401		0		Limestone		8		8		0		4		1460		0.0%		0.0		3105		621		no 1985/86 records

		MILLS SEC 01		MIDLAND		01-16N-02E		1957		3450		10		2		8363		0												0		0.0%		0.0		836		418

		NELLSVILLE		ROSCOMMON		17-22N-04W		1957		3710		10		6		16528		0												0		0.0%		0.0		1653		275

		BURDELL		OSCEOLA		19-20N-10W		1959		3678		120		4		161004		0		Limestone		6		1		0		0		0		0.0%		0.0		1342		335

		MCBAIN		MISSAUKEE		19-21N-07W		1959		3969		920		15		3458435		0												0		0.0%		0.0		3759		251

		CRANBERRY LK. E		CLARE		08-20N-05W		1963		3760		16		6		848224		0												0		0.0%		0.0		53014		8836

		BIG RAPIDS		MECOSTA		10-15N-10W		1965		3420		160		6		0		44498		Limestone		1		0		0		0		0		0.0%		0.0		0		0

		VOGEL CENTER		MISSAUKEE		32-21N-06W		1966		3892		80		3		52430		0												0		0.0%		0.0		655		218

		BIG PRAIRIE		NEWAYGO		3-13N-11W		1967		3206		40		3		78		0		Dolomite		1		0		0		0		0		0.0%		0.0		2		1

		BRINTON		ISABELLA		05-16N-06W		1967		4082		40		3		27496		0		Dolomite		1		1		0		125		45625		0.0%		0.0		687		229

		ENTRICAN		MONTCALM		21-11N-07W		1967		3312		200		2		159206		0												0		0.0%		0.0		796		398

		PROSPER SOUTH		MISSAUKEE		36-22N-06W		1967		3798		280		8		1040445		0												0		0.0%		0.0		3716		464

		CAT CREEK		OSCEOLA		04-17N-09W		1968		3696		300		4		510123		0												0		0.0%		0.0		1700		425

		EVART		OSCEOLA		23-18N-08W		1970		3755		1100		6		3812127		0												0		0.0%		0.0		3466		578

		HOME SEC 26		MONTCALM		27-12N-06W		1970		3513		200		7		115982		0												0		0.0%		0.0		580		83

		CRYSTAL VALLEY		OCEANA		19-16N-16W		1971		2222		180		11		4002		0												0		0.0%		0.0		22		2

		DAY SEC. 13		MONTCALM		13-11N-06W		1971		3414		20		15		29722		0												0		0.0%		0.0		1486		99

		SAGE		GLADWIN		12-19N-02W		1971		3867		120		2		73914		0												0		0.0%		0.0		616		308

		LINCOLN SEC 27		ISABELLA		27-13N-04W		1974		3577		80		10		16688		0												0		0.0%		0.0		209		21

		GENEVA SEC 4		MIDLAND		04-15N-02W		1975		3718		40		32		10112		0												0		0.0%		0.0		253		8

		GOODWELL EAST		NEWAYGO		26-14N-11W		1978		3294		440		20		81418		****16793												0		0.0%		0.0		185		9

		BIRCH RUN, SEC. 26		SAGINAW		26-10N-6E		1979		2486		520		33		106607				Limestone		13		13		15490		13		4745		76.6%		3.3		205		6

		BROOMFIELD		ISABELLA		09-14N-06W		1979		3752		520		3		411299		0		Dolomite		29		23		41866		1713		625245		6.3%		5.0		791		264

		MARATHON		LAPEER		18-09N-09E		1979		2629		80		5		33985		0												0		0.0%		0.0		425		85

		ROLLAND		ISABELLA		24-13N-06W		1979		3560		200		6		50591		0												0		0.0%		0.0		253		42

		FREEMAN-LINCOLN		CLARE		18-18N-05W		1980		3975		120		2		37666		0												0		0.0%		0.0		314		157

		CATO		MONTCALM		6-12N-8W		1944		3542		670		3		1231920						22								0		0.0%		0.0		1839		84

		GOODWELL		NEWAYGO		8-14N-11W		1982		3404		680		8		85961						17								0		0.0%		0.0		0		0

		HARDY DAM		MECOSTA		5-13N-10W		1966		3351		920		5		1231003						23								0		0.0%		0.0		1338		58

		LEROY		OSCEOLA		27-19N-10W		1965		3796		80		4		59033						2								0		0.0%		0.0		738		369

		LUTHER NORTH		LAKE		8-19N-11W		1970		3518		160		17		23736						4								0		0.0%		0.0		148		37

		REYNOLDS		MONTCALM		1-12N-10W		1954		3343		210		2		4869958						53								0		0.0%		0.0		23190		438
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Sheet1

		1928		28649460														1		28649460		28.6		28.6		0.0		0.0		0.0		0.0		0.0		0.0

		1929		1863346														1		1863346		1.9		1.9		0.0		0.0		0.0		0.0		0.0		0.0

		1930																						0.0		0.0		0.0		0.0		0.0		0.0		0.0

		1931																						0.0		0.0		0.0		0.0		0.0		0.0		0.0

		1932																						0.0		0.0		0.0		0.0		0.0		0.0		0.0

		1933		50458739		11974587		7970701										3		23468009		7.8		50.5		12.0		8.0		0.0		0.0		0.0		0.0

		1934		904832		36069												2		470451		0.2		0.9		0.0		0.0		0.0		0.0		0.0		0.0

		1935		7916742		6854751		63143										3		4944879		1.6		7.9		6.9		0.1		0.0		0.0		0.0		0.0

		1936		20722296		5338937		4797158		2473671		1862335		212286		119312		7		5075142		0.7		20.7		5.3		4.8		2.5		1.9		0.2		0.1

		1937		3287155		1685976		36656		12024								4		1255453		0.3		3.3		1.7		0.0		0.0		0.0		0.0		0.0

		1938		16957088		16089347		4087240		1392721								4		9631599		2.4		17.0		16.1		4.1		1.4		0.0		0.0		0.0

		1939																						0.0		0.0		0.0		0.0		0.0		0.0		0.0

		1940		42899940		9539161		5024265										3		19154455		6.4		42.9		9.5		5.0		0.0		0.0		0.0		0.0

		1941		139272														1		139272		0.1		0.1		0.0		0.0		0.0		0.0		0.0		0.0

		1942		7777026		1892033		223378		13285								4		2476431		0.6		7.8		1.9		0.2		0.0		0.0		0.0		0.0

		1943		2243869		1216297		251898										3		1237355		0.4		2.2		1.2		0.3		0.0		0.0		0.0		0.0

		1944		27189771		22274752		3815456		1231920		902037		361510		38256		7		7973386		1.1		27.2		22.3		3.8		1.2		0.9		0.4		0.0

		1945		526505		260276		179767		141631		113084						5		244253		0.0		0.5		0.3		0.2		0.1		0.1		0.0		0.0

		1946		382290														1		382290		0.4		0.4		0.0		0.0		0.0		0.0		0.0		0.0

		1947		979810		488261		262440		48479								4		444748		0.1		1.0		0.5		0.3		0.0		0.0		0.0		0.0

		1948		3129640		1215711		831459										3		1725603		0.6		3.1		1.2		0.8		0.0		0.0		0.0		0.0

		1949		946334		598674												2		772504		0.4		0.9		0.6		0.0		0.0		0.0		0.0		0.0

		1950		1008455		7061												2		507758		0.3		1.0		0.0		0.0		0.0		0.0		0.0		0.0

		1951		315700		225808		153661		43690		40464						5		155865		0.0		0.3		0.2		0.2		0.0		0.0		0.0		0.0

		1952																						0.0		0.0		0.0		0.0		0.0		0.0		0.0

		1953		9426														1		9426		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		1954		4869958		643657		392270		16239								4		1480531		0.4		4.9		0.6		0.4		0.0		0.0		0.0		0.0

		1955		420067														1		420067		0.4		0.4		0.0		0.0		0.0		0.0		0.0		0.0

		1956		10630														1		10630		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		1957		248401		16528		8363										3		91097		0.0		0.2		0.0		0.0		0.0		0.0		0.0		0.0

		1958																						0.0		0.0		0.0		0.0		0.0		0.0		0.0

		1959		3458435		161004												2		1809720		0.9		3.5		0.2		0.0		0.0		0.0		0.0		0.0

		1960																						0.0		0.0		0.0		0.0		0.0		0.0		0.0

		1961																						0.0		0.0		0.0		0.0		0.0		0.0		0.0

		1962																						0.0		0.0		0.0		0.0		0.0		0.0		0.0

		1963		848224														1		848224		0.8		0.8		0.0		0.0		0.0		0.0		0.0		0.0

		1964																						0.0		0.0		0.0		0.0		0.0		0.0		0.0

		1965		59033														1		59033		0.1		0.1		0.0		0.0		0.0		0.0		0.0		0.0

		1966		1231003		52430												2		641717		0.3		1.2		0.1		0.0		0.0		0.0		0.0		0.0

		1967		1040445		159206		27496										3		409049		0.1		1.0		0.2		0.0		0.0		0.0		0.0		0.0

		1968		510123														1		510123		0.5		0.5		0.0		0.0		0.0		0.0		0.0		0.0

		1969																						0.0		0.0		0.0		0.0		0.0		0.0		0.0

		1970		3812127		115982		23736										3		1317282		0.4		3.8		0.1		0.0		0.0		0.0		0.0		0.0

		1971		73914		29722		4002										3		35879		0.0		0.1		0.0		0.0		0.0		0.0		0.0		0.0

		1972																						0.0		0.0		0.0		0.0		0.0		0.0		0.0

		1973																						0.0		0.0		0.0		0.0		0.0		0.0		0.0

		1974		16688														1		16688		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		1975		10112														1		10112		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		1976																						0.0		0.0		0.0		0.0		0.0		0.0		0.0

		1977																						0.0		0.0		0.0		0.0		0.0		0.0		0.0

		1978		81418														1		81418		0.1		0.1		0.0		0.0		0.0		0.0		0.0		0.0

		1979		411299		50591		33985										3		165292		0.1		0.4		0.1		0.0		0.0		0.0		0.0		0.0

		1980		37666														1		37666		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		1981																						0.0		0.0		0.0		0.0		0.0		0.0		0.0

		1982		85961														1		85961		0.1		0.1		0.0		0.0		0.0		0.0		0.0		0.0
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		1986





DUNDEE

		MICHIGAN BASIN DUNDEE OIL AND GAS FIELDS

		FIELD NAME		COUNTY		LOCATION		DATE		DEPTH		AREA		PAY		OIL BBLS		GAS MCF		Lithology		Producing Wells		1986 Active Wells		1986 Oil Production		Brine Bbls/day		Annual Brine		1986 % oil cut		Daily Ave. Oil/well		Recovery bbls/acre		Recovery bbls/acre-ft

		MT. PLEASANT		MIDLAND		18-14N-02W		1928		3545		5890		15		28649460		7965509												0		0.0%		0.0		4864		324

		LEATON		ISABELLA		25-15N-04W		1929		3657		510		8		1863346		0												0		0.0%		0.0		3654		457

		PORTER		MIDLAND		22-13N-01W		1933		3415		6740		12		50458739		4965878												0		0.0%		0.0		7486		624

		VERNON-ROSEBUSH		ISABELLA		07-15N-04W		1933		3690		2060		6		7970701		435378												0		0.0%		0.0		3869		645

		WEST BRANCH		OGEMAW		27-22N-02E		1933		2650		3630		20		11974587		0												0		0.0%		0.0		3299		165

		BEAVERTON		GLADWIN		11-17N-02W		1934		3929		330		12		904832		0		Limestone		26		1		0		80		29200		0.0%		0.0		2742		228

		MT. HALEY		MIDLAND		28-13N-01E		1934		3477		10		3		36069		0												0		0.0%		0.0		3607		1202

		BUSHNELL		MONTCALM		1-9N-6W		1935		3105		10		2		4035		0		Limestone		1		0		0		1		365		100.0%		0.0		404

		CLAYTON		OGEMAW		31-21N-04E		1935		2465		1290		12		6854751		0												0		0.0%		0.0		5314		443

		CRYSTAL		MONTCALM		02-10N-05W		1935		3187		2000		4		7916742		0												0		0.0%		0.0		3958		990

		GENEVA		MIDLAND		19-15N-02W		1935		3671		70		2		63143		0												0		0.0%		0.0		902		451

		AKRON		TUSCOLA		26-14N-07E		1936		2678		1200		17		2473671		0		Limestone		57		28		14804		52		18980		43.8%		1.4		2061		121

		BEAVERTON-SOUTH		GLADWIN		36-17N-02W		1936		3845		720		12		1890215		0		Limestone		35		22		14610		29		10585		58.0%		1.8		2625		219

		BUCKEYE NORTH		GLADWIN		11-18N-01W		1936		3615		3160		14		20722296		9781		Limestone		304		60		85240		13404		4892460		1.7%		3.9		6558		468

		BUCKEYE SOUTH		GLADWIN		25-18N-01W		1936		3570		2490		11		5338937		0		Limestone		216		36		30926		238		86870		26.3%		2.4		2144		195		8 Traverse wells

		CURRIE		ISABELLA		05-16N-04W		1936		3918		40		2		212286		0												0		0.0%		0.0		5307		2654

		SHERMAN		ISABELLA		04-14N-06W		1936		3650		1020		4		4797158		637734												0		0.0%		0.0		4703		1176

		WINFIELD		MONTCALM		20-12N-09W		1936		3340		120		1		119312		0												0		0.0%		0.0		994		994

		ADAMS		ARENAC		26-19N-03E		1937		2958		350		15		1685976		0		Limestone		34		20		4909		44		16060		23.4%		0.7		4817		321

		BENTLEY		GLADWIN		29-17N-02E		1937		3510		1920		13		3287155		0		Limestone		92		38		43803		229		83585		34.4%		3.2		1712		132		5 Richfield wells

		LAKEFIELD		SAGINAW		01-11N-01E		1937		3185		10		12		36656		0												0		0.0%		0.0		3666		305

		SECORD		GLADWIN		11-19N-01E		1937		3437		20		5		12024		0												0		0.0%		0.0		601		120

		EDENVILLE		MIDLAND		27-16N-01W		1938		3790		370		8		1392721		0												0		0.0%		0.0		3764		471

		FREEMAN-REDDING		CLARE		04-18N-06W		1938		3885		2800		19		16957088		1945432												0		0.0%		0.0		6056		319

		KAWKAWLIN		BAY		01-14N-04E		1938		2830		6360		45		16089347		4565												0		0.0%		0.0		2530		56

		WISE		ISABELLA		28-16N-03W		1938		3700		1620		11		4087240		0												0		0.0%		0.0		2523		229

		NORTH ADAMS		ARENAC		22-19N-03E		1940		2905		520		15		9539161		0												0		0.0%		0.0		18345		1223

		REED CITY		OSCEOLA		31-18N-10W		1940		3490		5000		3		42899940		0												0		0.0%		0.0		8580		2860

		WINTERFIELD		CLARE		35-20N-06W		1940		3794		2740		3		5024265		0												0		0.0%		0.0		1834		611

		HATTON		CLARE		31-18N-04W		1941		3945		160		2		139272		0												0		0.0%		0.0		870		435

		FORK		MECOSTA		05-16N-07W		1942		3845		2700		8		7777026		0												0		0.0%		0.0		2880		360

		PINE RIVER		GRATIOT		31-12N-03W		1942		3280		90		2		13285		0												0		0.0%		0.0		148		74

		PROSPER		MISSAUKEE		26-22N-06W		1942		3837		520		4		1892033		0												0		0.0%		0.0		3639		910

		RIVERSIDE		MISSAUKEE		14-21N-07W		1942		3944		220		3		223378		0												0		0.0%		0.0		1015		338

		BEAVERTON WEST		GLADWIN		19-17N-02W		1943		3876		260		2		259739		0		Limestone		7		5		3849		86		31390		10.9%		2.1		999		499

		CEDAR		OSCEOLA		28-18N-09W		1943		3810		420		2		1216297		0												0		0.0%		0.0		2896		1448

		CRANBERRY LAKE		CLARE		01-20N-06W		1943		3835		70		2		2243869		0												0		0.0%		0.0		32055		16028

		BELLY ACHERS		MONTCALM		14-12N-06W		1944		3470		220		1		365255		0		Dolomite		7		3		1550		200		73000		2.1%		1.4		1660		1660

		COLDWATER		ISABELLA		08-15N-06W		1944		3692		3200		25		22274752		6277030												0		0.0%		0.0		6961		278

		DEEP RIVER		ARENAC		08-19N-04E		1944		2795		1060		145		27189771		0												0		0.0%		0.0		25651		177

		ESSEXVILLE		BAY		07-14N-06E		1944		2835		1730		17		3815456		3249												0		0.0%		0.0		2205		130

		OTISVILLE		GENESSEE		06-09N-08E		1944		2450		50		3		38256		0												0		0.0%		0.0		765		255

		PINCONNING		BAY		02-16S-04E		1944		2898		100		7		902037		0												0		0.0%		0.0		9020		1289

		ASHTON		OSCEOLA		05-18N-10W		1945		3645		200		5		533424		0		Limestone		4		4		3295		0		0		100.0%		2.3		2667		533

		DOUGLASS		MONTCALM		01-11N-07W		1945		3400		120		2		260276		0												0		0.0%		0.0		2169		1084

		ELMWOOD		TUSCOLA		21-14N-11E		1945		2740		90		80		113084		0												0		0.0%		0.0		1256		16

		HARRISON		CLARE		07-18N-04W		1945		4190		80		13		179767		0												0		0.0%		0.0		2247		173

		WHEATLAND		MECOSTA		07-14N-07W		1945		3690		100		2		141631		0												0		0.0%		0.0		1416		708

		ARBELA		TUSCOLA		33-10N-07E		1946		2557		450		7		393790		0		Limestone		39		6		5937		27		9855		37.6%		2.7		875		125

		HUBBARDSTON		IONIA		04-08N-05W		1947		3028		50		5		48479		0												0		0.0%		0.0		970		194

		JEROME		MIDLAND		07-15N-01W		1947		3743		260		10		262440		0												0		0.0%		0.0		1009		101

		MT. FOREST		BAY		13-17N-03E		1947		3025		960		9		979810		0												0		0.0%		0.0		1021		113

		STERLING		ARENAC				1947		2872		200		17		488261		0												0		0.0%		0.0		2441		144

		EDEN		MASON		26-17N-16W		1948		2240		380		8		3129640		***330378												0		0.0%		0.0		8236		1029

		ISABELLA		ISABELLA		07-15N-04W		1948		3783		410		9		831459		137806												0		0.0%		0.0		2028		225

		SYLVAN		OSCEOLA		09-18N-07W		1948		3925		440		14		1215711		0												0		0.0%		0.0		2763		197

		BARD		GLADWIN		06-17N-02W		1949		3933		170		6		601086		0		Limestone		17		2		920		190		69350		1.3%		1.3		3536		589

		BILLINGS		GLADWIN		02-17N-01E		1949		3549		400		6		946334		0		Limestone		20		16		0		7		2555		0.0%		0.0		2366		394		no 1985/86 records

		SKEELS		GLADWIN		30-20N-02W		1950		3840		50		7		1008455		0												0		0.0%		0.0		20169		2881

		WHITE RIVER		MUSKEGON		15-12N-18W		1950		2053		20		2		7061		0												0		0.0%		0.0		353		177

		BEVENS LAKE		MECOSTA		13-16N-10W		1951		3536		320		11		1076763		0		Limestone		3		1		0		0		0		0.0%		0.0		3365		306

		BIRCH-BELA		SAGINAW		25-10N-6E		1951		2504		350		7		463061		0		Limestone		31		31		6881		34		12410		35.7%		0.6		1323		189

		EDWARDS		OGEMAW		15-21N-01E		1951		3362		90		10		43690		0												0		0.0%		0.0		485		49

		GIBSON SEC 20		BAY		20-18N-03E		1951		3097		30		11		40464		0												0		0.0%		0.0		1349		123

		MINERAL SPRINGS		OSCEOLA		20-20N-09W		1951		3854		240		7		315700		0												0		0.0%		0.0		1315		188

		NORTH FORK		OSCEOLA		33-17N-07W		1951		3788		120		3		153661		0												0		0.0%		0.0		1281		427

		SANFORD		MIDLAND		13-15N-01W		1951		3755		260		3		225808		0												0		0.0%		0.0		868		289

		BIG PRAIRIE, SEC. 33		NEWAYGO		33-13N-11W		1952		2896		40		2		0		61986		Limestone		1		0		0		0		0		0.0%		0.0		0		0

		MOFFATT SEC 34		ARENAC		34-20N-03E		1953		2984		10		4		9426		0												0		0.0%		0.0		943		236

		BIRCH RUN		SAGINAW		20-10N-05E		1954		2536		480		10		643657		0		Limestone		34		31		8419		11		4015		67.7%		0.7		1341		134

		DAY		MONTCALM		36-11N-06W		1954		3337		20		20		16239		0												0		0.0%		0.0		812		41

		LAKE GEORGE		CLARE		06-18N-05W		1954		3968		100		2		392270		0												0		0.0%		0.0		3923		1961

		GILMORE		ISABELLA		30-16N-05W		1955		3803		160		3		420067		0												0		0.0%		0.0		2625		875

		ROBINSON SEC 3		OTTAWA		03-07N-15W		1956		2107		20		7		10630		0												0		0.0%		0.0		532		76

		BILLINGS SOUTH		GLADWIN		12-17N-01E		1957		3540		80		5		248401		0		Limestone		8		8		0		4		1460		0.0%		0.0		3105		621		no 1985/86 records

		MILLS SEC 01		MIDLAND		01-16N-02E		1957		3450		10		2		8363		0												0		0.0%		0.0		836		418

		NELLSVILLE		ROSCOMMON		17-22N-04W		1957		3710		10		6		16528		0												0		0.0%		0.0		1653		275

		BURDELL		OSCEOLA		19-20N-10W		1959		3678		120		4		161004		0		Limestone		6		1		0		0		0		0.0%		0.0		1342		335

		MCBAIN		MISSAUKEE		19-21N-07W		1959		3969		920		15		3458435		0												0		0.0%		0.0		3759		251

		CRANBERRY LK. E		CLARE		08-20N-05W		1963		3760		16		6		848224		0												0		0.0%		0.0		53014		8836

		BIG RAPIDS		MECOSTA		10-15N-10W		1965		3420		160		6		0		44498		Limestone		1		0		0		0		0		0.0%		0.0		0		0

		VOGEL CENTER		MISSAUKEE		32-21N-06W		1966		3892		80		3		52430		0												0		0.0%		0.0		655		218

		BIG PRAIRIE		NEWAYGO		3-13N-11W		1967		3206		40		3		78		0		Dolomite		1		0		0		0		0		0.0%		0.0		2		1

		BRINTON		ISABELLA		05-16N-06W		1967		4082		40		3		27496		0		Dolomite		1		1		0		125		45625		0.0%		0.0		687		229

		ENTRICAN		MONTCALM		21-11N-07W		1967		3312		200		2		159206		0												0		0.0%		0.0		796		398

		PROSPER SOUTH		MISSAUKEE		36-22N-06W		1967		3798		280		8		1040445		0												0		0.0%		0.0		3716		464

		CAT CREEK		OSCEOLA		04-17N-09W		1968		3696		300		4		510123		0												0		0.0%		0.0		1700		425

		EVART		OSCEOLA		23-18N-08W		1970		3755		1100		6		3812127		0												0		0.0%		0.0		3466		578

		HOME SEC 26		MONTCALM		27-12N-06W		1970		3513		200		7		115982		0												0		0.0%		0.0		580		83

		CRYSTAL VALLEY		OCEANA		19-16N-16W		1971		2222		180		11		4002		0												0		0.0%		0.0		22		2

		DAY SEC. 13		MONTCALM		13-11N-06W		1971		3414		20		15		29722		0												0		0.0%		0.0		1486		99

		SAGE		GLADWIN		12-19N-02W		1971		3867		120		2		73914		0												0		0.0%		0.0		616		308

		LINCOLN SEC 27		ISABELLA		27-13N-04W		1974		3577		80		10		16688		0												0		0.0%		0.0		209		21

		GENEVA SEC 4		MIDLAND		04-15N-02W		1975		3718		40		32		10112		0												0		0.0%		0.0		253		8

		GOODWELL EAST		NEWAYGO		26-14N-11W		1978		3294		440		20		81418		****16793												0		0.0%		0.0		185		9

		BIRCH RUN, SEC. 26		SAGINAW		26-10N-6E		1979		2486		520		33		106607				Limestone		13		13		15490		13		4745		76.6%		3.3		205		6

		BROOMFIELD		ISABELLA		09-14N-06W		1979		3752		520		3		411299		0		Dolomite		29		23		41866		1713		625245		6.3%		5.0		791		264

		MARATHON		LAPEER		18-09N-09E		1979		2629		80		5		33985		0												0		0.0%		0.0		425		85

		ROLLAND		ISABELLA		24-13N-06W		1979		3560		200		6		50591		0												0		0.0%		0.0		253		42

		FREEMAN-LINCOLN		CLARE		18-18N-05W		1980		3975		120		2		37666		0												0		0.0%		0.0		314		157

		CATO		MONTCALM		6-12N-8W		1944		3542		670		3		1231920						22								0		0.0%		0.0		1839		84

		GOODWELL		NEWAYGO		8-14N-11W		1982		3404		680		8		85961						17								0		0.0%		0.0		0		0

		HARDY DAM		MECOSTA		5-13N-10W		1966		3351		920		5		1231003						23								0		0.0%		0.0		1338		58

		LEROY		OSCEOLA		27-19N-10W		1965		3796		80		4		59033						2								0		0.0%		0.0		738		369

		LUTHER NORTH		LAKE		8-19N-11W		1970		3518		160		17		23736						4								0		0.0%		0.0		148		37

		REYNOLDS		MONTCALM		1-12N-10W		1954		3343		210		2		4869958						53								0		0.0%		0.0		23190		438
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DUNDEE RESERVOIR LITHOLOGIC 
TYPES 

 Limestone - depositional fabrics 
 Grainstone shoal sand bodies 
 Fenestral peritidal packstones and wackestones 
 Stromatoporoid/coral boundstone patch reefs 

 Dolomite - burial diagenetic fabrics 
 Fractured, vuggy, hydrothermal dolomite 
 Matrix, intercrystalline and vuggy dolomite 
 Sucrosic, laminated, dolomite with anhydrite 

PLAY BY PLAY 
EXPLORING THE MICHIGAN BASIN 
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DUNDEE RESERVOIR DEPOSITIONAL 
FABRICS 

Skeletal 
Packstone 

Thelma Rousseau #1-12 Mecosta Co. 

Reef and Reef 
Skeletal Debris 

Wiser-Sturm #4-0  Gladwin Co. MichCon-LoReed #LR 83-2 Osceola Co. 

Laminated and Fenestral 
Wackestone and Mudstone 

Reed City Dundee Rogers City 

PLAY BY PLAY 
EXPLORING THE MICHIGAN BASIN 
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LITHOLOGIC PROPERTIES IN DUNDEE 
LIMESTONE RESERVOIRS 

 Limestone reservoirs have 
significant original depositional 
fabrics preserved 

 Porosity is primarily 
intergranular or intragranular 

 Burial diagenesis has added 
some cements and produced 
chemical compaction (stylolites) 

 Fracturing may or may not play a 
role 

PLAY BY PLAY 
EXPLORING THE MICHIGAN BASIN 
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LITHOLOGIC PROPERTIES IN DUNDEE 
DOLOMITE RESERVOIRS 

 Dolomite reservoirs have pervasive replacement of 
original sediment 

 Some original depositional fabric is preserved and 
provides a template for additional diagenesis 

 Solution enhanced pores and vugs are common, 
often with HTD cements 

 Intercrystalline porosity important 

 Fractures usually occur and may be abundant 

PLAY BY PLAY 
EXPLORING THE MICHIGAN BASIN 
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DOLOMITE-LINED SOLUTION 
ENLARGED VUGGY POROSITY 

 Core from Reiman #1 well 
in Cat Creek Field, Osceola 
Co., MI 

 White “Saddle” Dolomite 
lining pores 

 Matrix is fine to medium 
crystalline planar dolomite 

 Intercrystalline porosity up 
to 5% 

PLAY BY PLAY 
EXPLORING THE MICHIGAN BASIN 
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DUNDEE FIELDS MAP WITH CORED 
WELLS 

• 134 core wells in 
Dundee, Rogers 
City or Reed City 
intervals 

 
• Cores represent all 

three zones of 
Dundee production 

 
• Many are in 

Producing fields, but 
some are dry holes 

 

PLAY BY PLAY 
EXPLORING THE MICHIGAN BASIN 
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DUNDEE DRIVE MECHANISMS-
PRIMARY AND SECONDARY 
RECOVERY FACTORS 

 Limestone reservoirs have porous facies generally only 
on structures, relatively tight off structure – main drive is 
solution gas/gas expansion – is pressure in reservoir 
depletes, primary recovery will be low - good secondary 
potential 

 Dolomite reservoirs have extensive porosity off structure 
because of regional dolomitization – main drive is 
bottom or lateral water drive – reservoir pressure does 
not deplete very much – limited secondary recovery 
potential 

PLAY BY PLAY 
EXPLORING THE MICHIGAN BASIN 
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ANNUAL OIL AND WATER PRODUCTION 
WEST BRANCH FIELD - LIMESTONE - 
GRAINSTONE 
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PLAY BY PLAY 
EXPLORING THE MICHIGAN BASIN 
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oil_water Prod

		1934

		1935

		1936

		1937

		1938

		1939

		1940

		1941

		1942

		1943

		1944

		1945

		1946		66430

		1947		75555

		1948		53290

		1949		45260

		1950		39420

		1951		38325

		1952		58765

		1953		45990

		1954		50370

		1955		49640

		1956		51100

		1957		48910

		1958		54385

		1959		52195

		1960		53290

		1961		48910

		1962		54385

		1963		53290

		1964		61685

		1965		62780

		1966		148920
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Sheet1

		WEST BRANCH FIELD PRODUCTION DATA

						ASSUMED

		DATE		OIL WELLS		DRILLED DURING YEAR		ABANDONED DURING YEAR		GAS WELLS		DRILLED DURING YEAR		ABANDONED DURING YEAR		DAILY WATER		ANNUAL WATER		waterflood water injected		OIL PRODUCTION (BBLS)		GAS PRODUCTION (MCF)		Annual Barrels Oil/well		Annual Barrels Water/well		Percent water cut

		1934		31																		124922				4030

		1935		104		73																523969				5038

		1936		173		71		2														771882				4462

		1937		206		50		17														861848				4184

		1938		230		28		4														758172				3296

		1939		227		9		12														598229				2635

		1940		225		4		6														492917				2191

		1941		222		0		3														405646				1827

		1942		223		1		0														333197				1494

		1943		223		0		0														296575				1330

		1944		222		0		1														270860				1220

		1945		220		0		2														245273				1115

		1946		218		0		2								182		66430				223021				1023		305		23.0%

		1947		218		0		0								207		75555				198627				911		347		27.6%

		1948		207		7		18								146		53290				192767				931		257		21.7%

		1949		191		0		16								124		45260				189913				994		237		19.2%

		1950		193		2		0								108		39420				167556				868		204		19.0%

		1951		190		0		3								105		38325				159987				842		202		19.3%

		1952		190		0		0								161		58765				157428				829		309		27.2%

		1953		189		0		1								126		45990				136053				720		243		25.3%

		1954		188		0		1								138		50370				131558				700		268		27.7%

		1955		186		0		2								136		49640				122328				658		267		28.9%

		1956		182		1		5								140		51100				120177				660		281		29.8%

		1957		181		0		1								134		48910				110009				608		270		30.8%

		1958		181		0		0								149		54385				105283				582		300		34.1%

		1959		181		0		0								143		52195				99129				548		288		34.5%

		1960		181		0		0								146		53290				94040				520		294		36.2%

		1961		178		0		3								134		48910				92278				518		275		34.6%

		1962		176		0		2								149		54385				89297				507		309		37.9%

		1963		176		0		0								146		53290				89428				508		303		37.3%

		1964		176		0		0								169		61685				88429				502		350		41.1%

		1965		176		0		0								172		62780				82782				470		357		43.1%

		1966		174		0		2								408		148920		40871		77957				448		856		65.6%

		1967		174		0		0								411		150015		90213		83889				482		862		64.1%

		1968		168		0		6								858		313170		159023		87752				522		1864		78.1%

		1969		167		0		1								928		338720		272394		87118				522		2028		79.5%

		1970		166		0		1								923		336895		291420		75843				457		2029		81.6%

		1971		163		1		4								968		353320		360311		71750				440		2168		83.1%

		1972		163		1		1								1153		420845		509404		123686				759		2582		77.3%

		1973		162		0		1								1300		474500				133343				823		2929		78.1%

		1974		159		4		7								1422		519030		695144		133011				837		3264		79.6%

		1975		159		0		0								1921		701165		924917		131861				829		4410		84.2%

		1976		164		10		5								1953		712845		924944		176079				1074		4347		80.2%

		1977		172		8		0								2120		773800		1167913		245799				1429		4499		75.9%

		1978		186		14		0								2812		1026380		1151894		277605				1493		5518		78.7%

		1979		188		2		0								2800		1022000		1233794		332479				1769		5436		75.5%

		1980		192		4		0								3474		1268010		1281317		286504				1492		6604		81.6%

		1981		189		6		9								3814		1392110		1349659		304576				1612		7366		82.0%

		1982		192		3		0								3830		1397950		1599431		294497				1534		7281		82.6%

		1983		195		3		0								4389		1601985		1435655		316099				1621		8215		83.5%

		1984		203		8		0								4222		1541030		1860733		269702				1329		7591		85.1%

		1985		208		5		0								4676		1706740				154015				740		8205		91.7%

		1986		206		6		8								4768		1740320				118396				575		8448		93.6%

		1987																								0		0		0.0%

		1988																								0		0		0.0%

		1989																								0		0		0.0%

		1990																								0		0		0.0%

		1991																								0		0		0.0%

		1992																								0		0		0.0%

		1993																								0		0		0.0%

		1994

		1995

		1996

		1997

		1998

		1999

		2000

		2001
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ANNUAL OIL AND WATER PRODUCTION DEEP 
RIVER FIELD – FRACTURED DOLOMITE 
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Deep River Production

		DEEP RIVER FIELD PRODUCTION DATA

						ASSUMED

		DATE		OIL WELLS		DRILLED DURING YEAR		ABANDONED DURING YEAR		GAS WELLS		DRILLED DURING YEAR		ABANDONED DURING YEAR		DAILY WATER		ANNUAL WATER		OIL PRODUCTION (BBLS)		GAS PRODUCTION (MCF)		Annual Barrels Oil/well		Annual Barrels Water/well		Percent water cut

		1935

		1936

		1937

		1938

		1939

		1940

		1941

		1942

		1943

		1944		17		17		0		9		0		0						735,931		341,652		43290

		1945		63		46		0		10		1		0						1,459,608		295,572		23168

		1946		100		37		0								0		0		2,409,032				24090		0		0.0%

		1947		100		1		1								0		0		2,872,033				28720		0		0.0%

		1948		103		4		1								515		187975		2,885,188				28012		5		0.0%

		1949		102		1		3								135		49275		2,396,157				23492		1		0.0%

		1950		99		0		3								596		217540		2,080,380				21014		6		0.0%

		1951		94		0		5								953		347845		2,028,629				21581		10		0.0%

		1952		93		0		1								3898		1422770		1,847,253				19863		42		0.2%

		1953		88		0		5								4368		1594320		1,774,036				20160		50		0.2%

		1954		82		0		6								5174		1888510		1,569,093				19135		63		0.3%

		1955		76		0		6								10538		3846370		1,180,492				15533		139		0.9%

		1956		72		0		4								11729		4281085		859,399				11936		163		1.3%

		1957		65		0		7								13020		4752300		544,984				8384		200		2.3%

		1958		60		0		5								11321		4132165		282,851				4714		189		3.8%

		1959		59		0		1								9426		3440490		199,338				3379		160		4.5%

		1960		56		0		3								10011		3654015		177,315				3166		179		5.3%

		1961		55		0		1								9486		3462390		167,693				3049		172		5.4%

		1962		49		0		6								8375		3056875		140,060				2858		171		5.6%

		1963		46		0		3								8800		3212000		132,456				2879		191		6.2%

		1964		44		0		2								7570		2763050		123,352				2803		172		5.8%

		1965		44		0		0								7870		2872550		113,957				2590		179		6.5%

		1966		44		0		0								7865		2870725		107,527				2444		179		6.8%

		1967		41		0		3								7635		2786775		86,770				2116		186		8.1%

		1968		41		0		0								7485		2732025		79,897				1949		183		8.6%

		1969		41		0		0								7065		2578725		75,076				1831		172		8.6%

		1970		40		0		1								6745		2461925		72,933				1823		169		8.5%

		1971		38		0		2								7928		2893720		69,563				1831		209		10.2%

		1972		38		0		0								7953		2902845		68,331				1798		209		10.4%

		1973		37		0		1								7836		2860140		66,848				1807		212		10.5%

		1974		37		0		0								7153		2610845		61,405				1660		193		10.4%

		1975		35		0		2								6801		2482365		62,418				1783		194		9.8%

		1976		34		0		1								7439		2715235		59,868				1761		219		11.1%

		1977		32		0		2								8642		3154330		55,031				1720		270		13.6%

		1978		32		0		0								8831		3223315		49,234				1539		276		15.2%

		1979		31		0		1								8722		3183530		56,339				1817		281		13.4%

		1980		31		0		0								8722		3183530		52,231				1685		281		14.3%

		1981		31		0		0								7323		2672895		48,171				1554		236		13.2%

		1982		31		0		0								8678		3167470		41,549				1340		280		17.3%

		1983		30		0		1								8678		3167470		51,363				1712		289		14.5%

		1984		30		0		0								7813		2851745		47,699				1590		260		14.1%

		1985		30		0		0								8378		3057970		44,298				1477		279		15.9%

		1986		30		0		0								8407		3068555		47,134				1571		280		15.1%

		1987																						0		0		0.0%

		1988																						0		0		0.0%

		1989																						0		0		0.0%

		1990																						0		0		0.0%

		1991																						0		0		0.0%

		1992																						0		0		0.0%

		1993																						0		0		0.0%

		1994																						0		0		0.0%

		1995																						0		0		0.0%

		1996																						0		0		0.0%

		1997																						0		0		0.0%

		1998																						0		0		0.0%

		1999

		2000

		2001
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LUCAS AND AMHERSTBURG 
STRATIGRAPHY 

 Rogers City and Dundee 
Formations are defined from 
exposures in Quarries in 
Presque Isle Co. 

 “Dundee” is general subsurface 
name for entire carbonate 
strata between Lucas Fm. and 
Bell Shale 

 Both can be distinguished in 
subsurface 

(modified from Catacosinos et al., 1990) 
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Detroit River Group Production 

• Detroit Rive Group Produces from two zones in restricted, sucrosic Dolomite, “sour 
Zone” in the Horner member of the Lucas Fm. and the Richfield Member of the 
Lucas Fm. 

• 94 fields are classified as Oil fields – some fields produce from both zones, some 
from only one zone 

• Cumulative production from the two zones is in excess of 100 million barrels of oil 
and 89 BCF of gas 

• Waterflooding operations  have been initiated in 20 of these fields, 10 in the 
Richfield and 10 in the Detroit River “sour zone”  or in both units. 

• Top 10 fields have produced 86% of the play’s oil. 
Field Name County Total wells Actve Wells Field Acres Cum Oil BBLS Cum Gas MCF
Beaver Creek Crawford 138 84 4960 24,080,332 21,102,461
East Norwich Missaukee 257 188 5760 17,000,000 17,000,000
Rose City Ogemaw 134 70 5360 11,500,000 12,000,000
St Helen Roscommon 153 101 4600 9,000,000 15,000,000
Hamilton Clare 47 26 1870 6,000,000 3,000,000
Enterprise Missaukee 76 55 1760 5,500,000 2,500,000
Reed City Osceola 45 21 1800 5,000,000 4,000,000
Rich Lapeer 58 31 2160 3,500,000 5,500,000
Headquarters Roscommon 70 41 2320 3,000,000 2,500,000
Kawkawlin Bay 21 20 780 2,500,000 1,500,000


Sheet1

		Field Name		County		Total wells		Actve Wells		Field Acres		Cum Oil BBLS		Cum Gas MCF		Total wells drilled		Oil wells		Gas wells		Water Injection wells		Gas Injection wells		Brine disposal		Producing		Plugged		Temp Abandoned		Shut in		Plugged back		Active injectors

		Beaver Creek		Crawford		138		84		4960		24,080,332		21,102,461		220		162		0		57		1		0		128		14		26		1		1		50

		East Norwich		Missaukee		257		188		5760		17,000,000		17,000,000

		Rose City		Ogemaw		134		70		5360		11,500,000		12,000,000

		St Helen		Roscommon		153		101		4600		9,000,000		15,000,000

		Hamilton		Clare		47		26		1870		6,000,000		3,000,000

		Enterprise		Missaukee		76		55		1760		5,500,000		2,500,000

		Reed City		Osceola		45		21		1800		5,000,000		4,000,000

		Rich		Lapeer		58		31		2160		3,500,000		5,500,000

		Headquarters		Roscommon		70		41		2320		3,000,000		2,500,000

		Kawkawlin		Bay		21		20		780		2,500,000		1,500,000

		These numbers are conservative estimates from some public sources

		More detailed collection of data will yield somewhat higher values

		Most of this data is only through 2004

		Beaver Creek is through end of 2015
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Sheet4

		Field Name		County		Total wells		Actve Wells		Field Acres		Cum Oil BBLS		Cum Gas MCF

		Beaver Creek		Crawford		138		84		4960		24,080,332		21,102,461

		East Norwich		Missaukee		257		188		5760		17,000,000		17,000,000

		Rose City		Ogemaw		134		70		5360		11,500,000		12,000,000

		St Helen		Roscommon		153		101		4600		9,000,000		15,000,000

		Hamilton		Clare		47		26		1870		6,000,000		3,000,000

		Enterprise		Missaukee		76		55		1760		5,500,000		2,500,000

		Reed City		Osceola		45		21		1800		5,000,000		4,000,000

		Rich		Lapeer		58		31		2160		3,500,000		5,500,000

		Headquarters		Roscommon		70		41		2320		3,000,000		2,500,000

		Kawkawlin		Bay		21		20		780		2,500,000		1,500,000







RICHFIELD MEMBER OF THE LUCAS 
FM. RESERVOIR AND  INTERNAL 
ANHYDRITE SEALS 

Dart-Porter Hogan #1-17, Roscommon County 
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Amherstburg Fm. – Source Rock and 
Reservoir 

Core Energy-St Charlton #4-30, Otsego Co. Hunt-McGuire #1-22, Oscoda Co. 
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Summary and Conclusions 

• Devonian Reservoirs in Michigan represent about 45 % of the oil 
production and  50% of the natural gas production  all time from the 
State. 

• Total oil production exceeds 585 million barrels, Gas production 
exceeds 3.8 TCF  

• Reservoirs are mostly found in Carbonate rocks, with  dolomitized 
reservoirs generally be higher quality, but some Limestone zones  
maintain porosity and permeability due to specific original 
depositional facies 

• The Antrim Shale is the only non-Carbonate producing zone in the 
Devonian of Michigan 

• Secondary recovery has been attempted in the oil reservoirs of several 
plays with  good results in some units and poor performance in some 
others 
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