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OIL AND GAS POTENTIAL OF PORTIONS OF
LARIMER AND WELD COUNTIES, COLORADO
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A study of the oil and gas potential of portions of
Larimer and Weld Counties, Colorado, was undertaken as part
of the Windsor Project of the Colorado State Geological Survey.
Emphasis was placed on three formations; Lyons Sandstone
(Permian); Muddy-"J" Sandstone (Lower Cretaceous); and the
sandstone members of the Pierre Shale (Upper Cretaceous).

The Lyons Sandstone was deposited, in part, as an aeolian
sand with the environment changing from beach to marine east-
ward into the area of the Denver basin. Dimelow (1972) be-
lieves that cementation of the sandstone is related to the de=-
positional environment ~~ silica cementing aeolian sandstones,
and calcite, anhydrite, and gypsum cementing mariné sandstones.
Dimelow traced the migration of hydrocarbons in the Lyons by
examination of bleaching, that is, the geographic distibution
of the creamy facies. Source ﬁeds were believed to be the
Phosphoria Formation in western Wyomingf .

The Muddy~"J" Sandstone, part of the Dakota Group, is di-
vided irto two members in the area. The lower Fort Collins

Member is a poorly bedded, very fine-grained silty sandstone-
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believed to have been deposited in a regressive shoal=-water
marine environment (MacKenzie, 1971). The Horsetooth Member
is a high~angle cross~stratified, well=sorted, fine=-grained
sandstone and was deposited as a partially wave-reworked dis-
tributary channel sand (MacKenzie, 1971). The Horsetooth
Member contains 0il and gas pools in the Denver'basin.

The sandstone members of the Pierre Shale, in ascending
order, are the.Hygiene, Terry, Rocky Ridge, Larimer, and
Richard. All the sandstones are micaceous, clayey, silty,
glauconitic, and poorly sorted. Faunal collections include
ammonites, Inoceramus fragments, and Ophiomorpha burrows.
Outcrop and subsurface isopach geometry indicates that these
sandstones were deéosited as marine bars, with north-south e-
longation. Transport directions indicate that the bars ac-
creted southward. The shoreline at the time of sand deposi-
tion was north and west of the study area.

The Pierre Shale sandstones have been correlated with
sandstones within an approximately equivalent interval of the
Cody Shale df.Wyoming. Wyoming terminology has been mistalk-
enly used in the Denver basin. Gill and Cobban (1966) have
studied the Pierre Shale in the western interior and have shown,
by the use of ammonités, that the Colorado Hygiene and Terry
Members are not the time equivalent of the Wyoming Sussex.
Colorado outcrop terminology is recommendeé for use‘in the
Denver basin. |

The oil and gas potential is estimated by comparison of
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possible producing formations with formations that contain
established production. The six petroleum producing struc-
tural features within the area are the Antelope anticlinal
nose, and the Black Hollow, Fort Collins, Loveland, New
Windsor, and Pierce anticlines. The Lyons Sandstone contains
two multimillion-barrel fields, but it is believed to have no
additional pet?oleum potential within the area. Within the
pakota Group,xgas production from the Muddy Sandstone in the
Wétfenbéfg field is‘being exteﬂded%nérthward‘iﬂto'the area.
Additional gas and perhaps 0il could be discovered in the
Muddy. The lower part of the Dakota Group, including the
Plainview, "Fuson"? and "Lakota", also may contain undiscovered
petroleum. The Codell=Timpas strata have a poor chance for
‘significant discoverieé. The shale part of the Niobrara
Formation may have se#eral half-million barrel fields as yet
undiscovered.

Until recently the Pierre Shale sandstone members have
been ignored as exploration targets, much as the lower part
of the Dakota Group. No major undiscovered fields are be-
lieved present, but there may be several half-million barrel
fields. There is also the poséibility of gas near Loveland
in all the sandstones, and gas near TFort Collins in the Hygiene

Menmber.



T=1558

TABLE OF CONTENTS

Page

ADEETECE e o v oo nvveonessoasossssssaasnsnssnssssessosesnes iii
Introduction.eeevesocoscceocsesososvoscsosccoscoonsvacecones 1
Purpose and Scope Of Workeeeeceoeeoovooooccococreone 1
AcknowledgementsSe ceeecocoseecacessconcooscoosoccaans
Previous Wofk......................;.....................

Mapping‘..'.'...l.‘0....".."....."..OOUICO‘.O...‘

o Fw

0il and Gas ExploratiONececcccecccecesceccccoccoocces
Regional Geologic Settingeeeeecvcecrcecsseccoocecesseseas 11
Stratigraphyeeccoceccecscecceescocossscoessrsesessccosscacee 14
Lyons Sandstoneeeeececceecocessossosocoscscscccsccee 14
Muddy="J" SandsStone..seescsceescrsocososcocsscossceee 18
Fort Collins Member..esecoesssoscossssoosscsess 18
Horsetooth Member.cceesecececececececeoceeconaes 20

PLOTTE SHALEsss s ernnnnesennnnesesnneesesssneeesnnes 21
Lower Pierre Shal€cceececcescceoscococossccecceas 23

Sharon Springs Shale Member....cceeeeeeees 23

Rusty NZ0NEM e 4 v v v eveorcrosesssoseossoosons 24

Middle Pierre Shal€ceceeceesccvocecoscocecceess 25

Hygiene Sandstone Memberi.seeseeeceoeocses 26

Terry Sandstone Membereeicescscessovsssceas 3k

Rocky Ridge Sandstone Member....eoeeeoceeee 41

vi



T-1558

Page

Larimer Sandstone Member...ccecevececesses L8

Richard Sandstone Memberieeececeeececeeceees 50

Petrography of Pierre“Shale Sandstone Members.. 50

Upper Pierre Shale~Transition "Zone"........... 53
Nomenclature of Sandstone Members of Pierre Shale........ 55
Structural GeO0LOZY.eeeesseocscosesvoosvsscessscsosncassos 5B
Surface Structural Ge0logYeeerreesersssccrsosoaaassss 58
Subsurface Structural Geology..eeeeeecesceearcsasses 58

Oil and Gas Potentialeeeveecevocvceccecoccvnssocsnnnesanes 60
0il and Gas Field Review and DiscusSsioDeecececeveses 60
Antelopeecerecercreseccoccsscccsossssosaceseeces 60

BL1aCK HOLLOW. s v vvevvosncescsonssssnassenennene 60

Fort CollinSeecceeecesvecececresesoescanscsecanes b1
KelilMeoseeooeoosreseessoseeasosasssosasonssnssoes 62
LovVelanGeeesoroesevrvrosecosessensesscsasccsssvesse 62

New WindSoreeeeeeeceoeoecrcorcsasesoascssevececee 65
PierCeeceveeerecveseecescsovnossssssnsssaseasss b6
Watfenberg................;.................... 66

0il and Gas Potential..ceecvoevcecsrovsvcecrsoseseass 69
Lyons Sandstone.esceessscseeseesssvssosncacossee 71

Dakota GroUPseerecveceersorecocsssvoscsonsososne 71

"Lakota" Formation............cocvenence.. 71

WFUSON! Shale.eeecececsvsereoensassoeeaasas 72

Plainview Sandstone.....ececvuveveere.. 72

I"I’J.dd}""‘"J" Sandstoneoc L A R AR I I I R R AP 72

\N

Codeli Sandstone~Timpas Limestone ............. 7

vii



T-1558

Page
NiObra.I'a Shale...‘-..VOOOOOG.00‘0"00.0.;.O.O.OO 73

0il and Gas Potential of Pierre Shale Sandstone
Members"‘.0.0.0'0..l.'l.'00"0..'.0000.00;00.0' 76

mvironmental Implications."'..0'.'00.'0‘0'0....0‘.00..0 80
BiinographyO“‘l..O"..O'0.0‘."C.O0.0..C'.O‘.O...OOO..‘ 82

Appendix."..‘."“"'.‘OO..OOI.‘.‘"‘0‘.‘.‘0‘...0..0.0.'. 88

viii



T-1558

Figure

10.

11.
12.

13.

14.

ILLUSTRATIONS

Location mapesececoccocoscesscococoscososesososcsossose
Permian stratigraphy of northeastern Colorado........
Dakota Group stratigraphyecccecececcscosceoosrsceosone
Denver basin localtion map.cececcceccocecscceccsocccscass
Lyons Sandstone at Sterling Quafry...................
A. High=angle cross=stratificationeecceceececcoecss
B, Wind rippleSecececcesecccecssescoccscssoccscscococs
C. Raindrop impressionS:ccecececccccccsccccecoscsce
Muddy Sandstone on south side of Spring Canyon Dém...
Ammonite zones of Pierre Shéle Sandstone Members.....

Transitional lower contact of Hygiene Sandstone
Member, Larimer County, Colorado.ccccecoccscccccccces

High~angle cross-=stratification at top of Hygiene
Sandstone Member, Larimer County, Colorado....c.c....

0il seep in Hygiene, north side Little Thompson
Creek, Larimer County, ColoradOec.cececeececccscccecs

Directions of transport, Hygiene Sandstone Member...

Directions of transport, Hygiene and Rocky Ridge

I‘{embers.‘..."’...0.000.."‘"l.‘.'.‘....’.....‘...l

Terry Sandstone Member, north of Terry Lake, Larimer
County’ Colorado.."’t."..‘.0.000.“0.0.0'00......0

Terry Sandstone Member (?), rollover structure,
Larimer County, ColoradO.ccceceececoccococsccaccsocs

ix

Page

2

7

8
12
15
15
15
15
19
22

28

29

30
32

33

36

37



T=1558

Figure

15.

16.
]?.

18.

19’

20.

21,

22.

23.

2L,

“25.

26’

Vertical burrowing in core, Amoco #! Moser, SE#NWi#
Sec. 34’ T. I+N.’ R. 65 W"...'..Oll‘.""'....‘..l‘

Core of marine bar features in Nebraska@eeeeeecoececees

Rocky Ridge Sandstone Member on Fossil Creek,
Larimer County, ColoradOeecsecssecocvesccccoesococscee

Iron-stained burrows, Rocky Ridge, east side Douglas
Lake, Larimer County, C0loradoOecscsseeeccecccocccroace

Inoceramus oblongus fossils in center of concretion,
§ocky Ridge, east side of Douglas Lake, Larimer
County, Colorado....O‘O'O'OOOOOO‘OOOO.".000.0"000.

Horizontal and vertical burrows, Rocky Ridgé, east
side of Douglas Lake, Larimer County, Colorado......

Ophiomorpha burrows, Rocky Ridge, east side Douglas
Take, Larimer County, COLOradO.ececeseesesccoococess

Concretion in Larimer Sandstone Member, Larimer
County Canal, COlOI'adOoo.o-o..cooo....ooo..........o

Burrows in Richard Sandstone Member, northeast side
of Richard Lake, Larimer County, Colorado.ccscecece.

Nomenclature and ammonite zones, Pierre Shale
Sandstone Members, Colorado and Wyomingeeeeoeecooeovoo

Characteristic electric log for Plerre Shale
Sandstone }IemberSO0.00‘..O0.00’...‘!O..0..0.00.0‘0.0

Location of electric log cross—=sectionSeecececsccecee
PLATES
(in pocket)

Geologic map of Fort Collins, Loveland, and Greeley
area, Colorado

Structure contour map top of Lyons Sandstone
Structure contour map top of Muddy-"J" Sandstone

Structure contour map tép of Hygiene Sandstone Member
of Pierre Shale

Page

39
40

L2

43

L5

46

47

49

51

57

75
76



T=-1558

5.

7e
8.

10.

Bast-west cross=section of Pierre Shale Sandstone Members

Northesouth cross=section of Pierre Shale Sandstone
Menbers .

Isopach map of Hygiene Sandstone Member of ﬁierre Shale
Isopach map of Terry Sandstone Member of Pierre Shale

Isopach map of Rocky Ridge and Larimer Sandstone Members
of Pierre Shale

Isopach map of Richard Sandstone Member of Pierre Shale

TABLES

Page

Cunulative oil and gas production and estimated re=-
serves for study area as of January 1, 1973¢¢00.00... 68

Summary of drilling information on six anticlines in
sﬁtudy area..’!l.‘.i00.00.0!.0000.000000...0!OIOOOOOOO 70

Hydrocarbon potential of Pierre Shale Sandstone
Members'.."'0'..0‘.‘0.0‘00.‘.OO.'.O‘..OO..OO...'OQOO. 78



The original material for this dissertation includes a significant
number of oversized pages. The full text can be viewed by
accessing the supplement file.

ProQuest




