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CRANBERRY LAKE FIELD, RICHFIELD OIL POOL
Enhanced 0il and Gas Recovery in Michigan

Abstract

The Cranberry Lake Field is a multilevel
reservoir in northwestern Clare County. The
Richfield Pool interval is being successfully
waterflooded.

INTRODUCTION

As is common in Michigan, the Cranberry Lake Field is multipooled
and associated with an anticlinal structure., The Cranberry Lake-Richfield
0il Pool waterflood project is located within the boundaries of Sections
1, 2, 11, and 12 of Winterfield Township in northwestern Clare County.

In 1943, at a depth of 1,300 feet, gas production from the Michigan Stray
section was discovered. The Michigan Stray structure covers an area
slightly larger than the Richfield structure beneath. The gas field was
fully developed and later converted to a gas storage field, its current
status. In 1952, at a depth of about 3,100 feet, a Traverse 0il Pool
was discovered at Cranberry Lake Field. This pool was abandoned in

1965 and its production combined with Dundee and Richfield production
for statistical purposes. In 1943, at a depth of about 3,800 feet, a
Dundee 0il Pool was discovered and is currently producing. In 1953, at
a depth of about 4,800 feet, a Detroit River Sour Zone Pool was added

to the list of discoveries. In 1962 this pool was also abandoned and
the accumulated production combined with Dundee and Richfield production
for the field. 1In 1951 the Richfield proved a producer from a depth of
about 5,000 feet. 1In 1969 the Richfield Pool was unitized and water-
flooding began.

RICHFIELD RESERVOIR ROCKS

Richfield reservoir rocks are assigned to the basal part of the Lucas
Formation, Detroit River Group. The Lucas Formation is a dolomite, lime-
stone, salt, and anhydrite sequence of Devonian age. The Richfield, often
erroneously given formational status, is poorly defined in terms of wide-
spread, easily recognized marker beds outside the main area of salt depo-
sition. In the deeper, central part of the Basin, where most Richfield
pools are found, Richfield pay zones are keyed to recognition of certain
salt and anhydrite beds near the base of the Lucas Formation. According
to Hautau (1952, p. 1), ". ... the Richfield generally includes all the
section that produces sweet crude below the massive anhydrites that under-
lie the lowest Detroit River salt beds, and above the highest fossili-
ferous black coralline limestones." The black coralline limestones are

assigned to the Amherstburg Formation, the lowermost formation of the




Detroit River Group. The Richfield pay zones appear to span about STRATIGRAPHIC POSITION INFORMAL TERMS PAYS
200 feet of section made up of dolomite beds of wvarious thickness
separated by thin anhydrite beds and occasional limestone lenses. At Basal sandstones of
least six of the beds within the Richfield interval have shown oil sat- Saginaw Fm. Parma sandstone
uration and several others are considered important reservoirs. Between
these reserveir dolomites are relatively impervious evaporites. The In lower part of :ﬁfﬁe
vertical succession of these beds within the Richfield interval is an Michigan stray-stray ss Gas
important element in the success of the waterflood project. stray dol Goe & o
stray ss as P
Marshall Ss. Gas & Oil
GENERAL CRANBERRY LAKE FIELD, RICHFIELD OIL POOL HISTORY SQHWm“m
) Coldwater Sh. lWT;r sand — Gas
In October 1951, Louis Rose drilled the Frank Brocht #1 - the discovery f In upper part of Cothter redroc
well for this Richfield 0il Pool. The well is located in Section 2 inside i Ellsworth Sh. “Berea” (Western Michigan] __ Ol & Gas
of the present waterflood-unit boundary. The first spacing order, issued Berea Ss. Berea sand (Eastern Michigan) _ Oil & Gas
in November of 1951, directed that all Richfield 0il Pool wells in the '
. . Squaw Bay Ls. Squaw Bay Oil & Gas
Cranberry Lake Field should be located in the center of the NWy of a
govermmentally-surveyed quarter-quarter section of land. This spacing Upper part of Traverse formation
order was abrogated on December 19, 1963, decreasing the area effected Traverse Group in anmmhm Oil & Gas
by the 1951 order. On September 1, 1969, the 1951 spacing order was totally Waestern Michigan  Siony Lake zore Oil & Gas
abrogated thereby ending the regular spacing of Richfield wells in the Rogers City Ls. Oil & Gas
Cranberry Lake Field. ©No proration order, which would have established ]
daily oil and gas allowables, was ever issued for this pool. Since Lease Dundee Ls. O & Gas
Management Incorporated owned and operated all of the wells within the Dundee Ls. (?), Upper
proposed unit, unitization proceeded smoothly. A unitization order was part of Lucas Fm. {7) Reed City zone Oil & Gas
issued in 1969 and water injection began soon after. macsive sal
big salt
Seventeen wells have been completed in the solution gas drive Richfield In Lucas Fm. sour zone Oil & Gas
Pool to the present time. O0il is produced from thirteen laterally correlative l E::;:Z&“
oolitic dolomite lenses. The identification of pay zones was accomplished Richfield zone Oil & Gas
through the application of general Richfield lithologic knowledge in conjunc~ Amherstburg Fm. black fime
tion with analyses of laterlogs, micrologs, and cores that were available from .
many of the wells. Productive zones range from 1 to 20 feet thick in a total Pm'd°&mé £ zone
pay thickness of 185 feet. Zones 1 to 9 are separated by well defined anhydrite Group £ Unit for Kintish zonel ol
intervals and zones 10 to 13 are found as streaks which occur within a lime- o
stone section. Each dolomite zone is limited by permeability pinchouts with no mw“mwofAQ A2 defomite
evidence of bottom or edge water in these zomes. 1In the original completion of Ca&omwfx, A-2 fime Gas
Cranberry Lake Richfield Wells free gas was found to be present only in one Western Michigan
well; namely the Wolcott State Winterfield #A-1 well in three upper productive A1 Carbonate A1 dolomite Oil & Gas
zones.
Upper part of brown Niagaran Oil & Gas
The injection pattern is best described as that in which the edge Niagaran Series 5gmyMwmm ‘
locations have been converted to water injectors. All wells are open well | whie Niagaran
completions with zones 1 to 4 generally isolated with packers from zones 5 to , ) Clinton shafe
13 through which both water injection is accomplished and o0il production is j Par of Niagaran Series (Bastern Michigan]
achieved. TFresh water with treatment from glacial drift sources is used for ! Trenton Group Oil & Gas
injection and brine disposal is accomplished in the Traverse formation through _ _
the Neyer State Winterfield #2 well. Engineering and recoverable hydrocarbon Black River Group SZE?;Z:@gﬁ“ l Oif & Gas
data is found summarized in Data Sheet No. 1 1wnWMzme §
Oneota Dol. Oil

Principal oil and gas pays and informal terms used in
petroleum exploration applied to parts of formations
or groups of formations in the subsurface of the Mich-
igan Basin.

Figure 1.
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Figure 2: Structure of the Cranberry Lake Field contoured on top of the
Dundee Formation.

Data Sheet No. 1

CRANBERRY LAKE FIELD

Richfield Waterflood Project

s GENERAL POOL DATA :

Location
Date of pool discovery
Discovery Well

Producing formation
Pay lithology
Type of trap
Drilled area
Unit area
Reservoir area, estimated

Type of reservoir energy
Original reservoir pressure
Reservoir temperature

Viscosity of original reservoir oil
Bubble point pressure

Formation volume factor

API o0il gravity

Original solution gas—-oil ratio
Average porosity

Average permeability

Connate water, estimated

Net o0il pay thickness

Acre feet of oil pay

Estimated original stock tank oil
in place

Estimated original recoverable stock
tank oil

Calculated recoverable stock tank oil
per acre foot

Original gas in solution

Estimated original recoverable gas

Estimated additional recoverable oil
due to secondary recovery methods

= RECOVERABLE HYDROCARBON DATA

Clare County, Winterfield Twp. T20N, R6W
October 3, 1951

Louis Rose, F. Brocht #1

Permit Number 16747

Richfield

Dolomite

Anticlinal

680 acres

680 acres

660 acres

Solution gas
2400 psi

125°F (1976 BHP Temp)
0.2 cp

2000 psi

1.47

50°

980

13.1 to 197%
.06 to 14.5 md
307

14.3 feet

8666

4,930,000 bbls.
1,177,232 bbls.
145 bbls.

NA

NA

840,000 bbls.




*sToaieq Ul

~

G30£m ST GOHUUS@OHQ I93eM Uﬁm .:”O .@.mm,.nm m&.md. %.H.Hmn_d.m.ﬂo .Hoom @ﬁwﬂwﬂuj_”m wﬂu EOHM GO..nuoﬂ:uo.HQ Is3em @Em H..no .H m.Hnrm,H
G9ggcy 006°1¢ 0€C°9LT°T GIC L€ GL6T
G9%°9TY G6S°LE CT6°8ET T €20°L¢€ /61
0.8°8LE 006°TC Z68°TOT T 610°2C €L6T
0L6°96¢ 089°TT €L8°6/0°T 066 ‘9T ZL6T
06T ‘Sveg G6E°8 €2E€°€90°T %29 ‘9T TL6T
G68°9¢¢ G0Z°9 669°870°T 65T LT 0L6T
*ue8aq 309foad pooTjivleym 069 °0€¢€ 026°C %#80°T€0°T L1622 6961
0LL°LTE GESTT L9T800°T 6€9°LC 896T
GET90¢ GET YT 872G 086 (YAARKS 96T
000262 06291 660°6%6 8GEve 996T
0TZ°SLT GST /LT I7L°%16 86T°G¢ G961
66086 0L8°CT €¥S°6.48 900°TY %961
68T ‘¥¥T 0 LES/E8 TZ6°S¢E €96T
68T %% 06£°9T 9T9°T108 6T TS 7961
G6€°122 06T°C 7TY0S!L 68Ty 1961
602622 GOS €T 0LG°80L %€,°8¢ 0961
00L°1TZ 0T%‘2CT 9€8°699 6LG5°GY 6561
06C°661 GZ1°6 LST°129 0ZTEY QG6T
G9T*06T G19°8T LET %8S 661°GS LS6T
0SETLT OTLC6T 8€€ €8S eY1°TL 9661
ov8°TIST 006°12 G6T 96 L9616 GG6T
o%76°GTT STEC0Y 87T 19¢ 06S“6€T %G6T
GZH 68 GTLET 8€9°12¢C 79T 99T €661
00£°69 00,69 9i%°G¢ 069°€S 7561
0 0 w8L°T 281 °T 1661
JATIRTNUNY) Tenuuy QAT JRTNUN) Tenuuy SATIBRTNUWN) Tenuuy
syIeway (po3eWTlSd) 23BN TTO SBYH B9}
Ble( UOT1oNpPoOIJ
A1unog 2aeT) ‘pooTJioleM PISTIUSTY ‘PIaTd o¥e] Liisquei)
* (IDW) 131993 OTQnNO puesnoyl Ul umoys ST uotizonpoad sen ‘sST2aIBq UT UMOYS ST uot3lonpoiad
I93em pue TI0 °PT9IJ 93e1 Laxequea) ‘7004 PTOFIUOTY 9Yl woiy uotjonpoiad iezem pue ‘sed ‘ITQ :g °an31g
uoBag uol}oafu] 4310M
0ssél G.l6l OL6d 696l 096l asel ipak
] { | ! | |
—000°'0¢
13{0M
00009
g
e
3
e
g
00006 e
1t0 o
ml.m
Mﬁ
—000'02I
ALNNOD 3HVT0
700d 710 @1314HOIH o008l
1314 IMVT AHHILINVHO o




*youtr @oaenbs 19d spunod ur st sanssead pue sTPaIERq

UT umoys 9Je wmudwﬂw Io3em . ﬁﬂwﬂm mMm:H %H.Hmnrﬁmu.o .Hoom @HOHMSUMM mﬁu Mow mumﬁ uoT3o00 _..G,.n a931eM ¢ N w.mn.mm.
069°C €r0‘gcece 69z°96¢ | stTom *fug ¢/ GL6T
069°¢ 8L1°9€6°T g9v‘ocy | stTom *ful ¢ %161
€2L°C 0TE£90S°T Ge66Ey | stTom *fur 4 €L6T
876°‘C GLE€°990°T 9/6°coy | sTToM “ful ¢/ TL6T
08C°C 66£°299 668°cze | sTIoM *fur ¢ TL6T
890°C 7%6°9¢¢g €g8L‘0€g | stToM *fur £ 0L6T
€6G°T T9T°9 T9T1°9 sur3aq pooTq 696T

896T
2INsSsaad OAT u.mHDEDU Hmﬂﬁﬂjw mHHQB M ON 2AN8 mm.Hm OAT umHSEDU HNSGwa mHHME *ON
A9]1EeM mmU Ie9X
B3R uvOoT3owfur
%uﬂﬂoo mhmHU QVOOHM.Hw ieM ﬁH@HMﬂUHM .@._”m,.n_m mxmﬂ %.H.Hmnrﬁ.muo

*STOXIBQ UT UMOUS ST I93BM uofioafurl
‘190001 SBE puUR TIO 20UBYUS 03 ‘PIOTH oye] Liiaquel) °“Tood PTPTIYSITY 9yl ojuf peloafur xeieym :4 =2an3Ig

0002

G661

0661

<861

086!

G461

0L61 oak

ALNNOD 3¥VT0
100d O d1314HOIN

1314 INVT AHHIENVHO

JOIDM

00000t

[~000'002

00000

s{8440g

I—000‘'00%

000008




Department of Natural Resources
References Howard A. Tanner, Director
Supervisor of Wells

Hautau, Gordon H., 1952, The Richfield challenge,
a review of the Richfield developments in _ o
Michigan: Michigan Geological Survey Progress Geology Division .
Report No. 15, 15 pages. @rthur E. S}aughter, Chlgf
State Geologist and Assistant Supervisor of Wells

Landes, Kenneth K., 1951, Detroit River Group in
the Michigan Basin: U. S. Geological Survey

Circular No. 133, 23 pages. 0il and Gas Section

Robert M. Acker, Chief

ichi Basin Geological Societ 1968, S osium 0 >
Michigan Bastn seo ce ca Ceoldns A Assistant State Geologist

on Michigan oil & gas fields: 199 pages.

Michigan Geological Survey, Michigan's oil and gas
fields: Annual Statistical Summaries 2 thru 22

(even numbered issues only) Production and Proration Unit

James S. Lorenz, Supervisor

Newcombe, Robert B., 1933, 0il and gas fields of Secretary to the 0l and Gas Advisory Board

Michigan, a discussion of depositional and
structural features of the Michigan Basin:
Michigan Geological Survey Publication 38,
293 pages.

Floyd L. Layton, Geologist
Field Operations Coordinator

Ronald J. Pollom, Geologist
Rex A. Tefertiller, Jr., Geologist
Arthur D. Matzkanin, Engineer

Other publications available in this series:

#1 HAMILTON FIELD, RICHFIELD OIL POOL, 1976
Wilson, S. E., F. L. Layton, J. S. Lorenz,
A, D. Matzkanin, and R. J. Pollom

#2 BEAVER CREEK FIELD, 1976 Pollom, R. J.,
F. L. Layton, J. S. Lorenz, A, D. Matzkanin,
and S. E. Wilson

10




DNR-Geoclogy Division Secondary Recovery Report 3 CRANBERRY LAKE FIELD, RICHFIELD OIL POOL 1976




	SECONDARY RECOVERY REPORT NO. 3.  CRANBERRY LAKE FIELD RICHFIELD OIL POOL.
	CONTENTS
	Preface
	Abstract
	Introduction
	Richfield Reservoir Rocks
	General History of the Cranberry Lake Field
	References

	Figures
	1.  Principal oil and gas pays and informal terms used in petroleum exploration applied to parts of formations and groups of formations in the subsurface of the Michigan Basin
	2.  Structure of the Cranberry Lake Field contoured on top of the Dundee Formation
	3.  Oil, gas, and water production from the Ritchfield Pool, Cranberry Lake Field
	4.  Water injected into the Richfield Pool, Cranberry Lake Field, to enhance oil and gas recovery

	Date Sheets
	1.  Cranberry Lake Field, Richfield Waterflood Project

	Tables
	1.  Oil and water production from the Richfield Pool, Cranberry Lake Field
	2.  Water injection data for the Richfield Pool, Cranberry Lake Field



