I

SN
>
-
>

7

I

VN IS/







Brigham Young University Geology Stildics
Volume 28, Part 3
CONTENTS

Three Creeks Caldera, Southern Pavant Range, Utah ..o Thomas A. Steven
~ Biostratigraphy of the Great Blue FOIMATON ...vuceiimiiiiiriisiniscsissas s s s et Alan K. Chamberlain

Carbonate Petrology and Depositional Environments

of the Sinbad Limestone Member of the Moeknopi

Formation in the Teasdale Dome Area, _

Wayne and Garfield Counties, UTah ..ot s James Scott Dean

Geology of the Antelope Peak Area of the Southern
San Francisco Mountains, Beaver County, Utah ..o, ettt s et e et s R R SRR bR se RS R R e e st s Vince L. Felt

The Tintic Quartzite in Rock Canyon, Utah County,
Utah: A Model for Shallow-shelf SEdIMENTALION ...cucueeerieririreeriiciiisiinies et et bbb Craig D. Hall

Geology of the Longlick and White Mountain _
-Area, Southern San FranciscoO MOUNTANS ...cvuriieriireristeiisenisissist et s b s s Dan E. Haymond

| Geology of the Auburn 7%’ Quadrangle, Caribou
_ County, Idaho, and Lincoln County, Wyoming ......cseuewessemmerisnnisnnnns ettt bbb sh st b et David E. Jenkins

-Carbonate Petrology and Depositional Environments
of the Limestone Member of the Carmel Formation,
near Carmel Junction, Kane County, Utah ..o et s et se b e Douglas W. Taylor

Cover: Slab of bivalves showing Myalina~Pleuroma suite, from Torrey section, Sinbad Limestone Member, Moenkopi Formation in the Teasdale Dome Area, Wayne County,
Utah. Photo courtesy James Scott Dean.



A publication of the
Department of Geology
Brigham Young University
Provo, Utah 84602

Editors

W. Kenneth Hamblin
Cynthia M. Gardner

Brigham Young University Geology Studies is published by the Department of Geology.
This publication consists of graduate student and faculty research within the depart-
ment as well as papers submitted by outside contributors. Each article submitted by
BYU faculty and outside contributors is externally reviewed by at least two qualified
persons.

ISSN 0068-1016
Distributed December 1981

12-81 600 52593



Three Creeks Caldera, Southern Pavant Range, Utah,
by Thomas A. Steven
ADSIaCt coovvevireeeeeiereeene
Introduction
Regional setting
Three Creeks Tuff Member
Evolution of the Three Creeks Caldera
Comparisons ..
References
Figures

1. Geologic map

2. Distribution of Three Creeks Tuff Member
. View into subsided block of caldera
. View of topographic wall
. Interpreted relations ............
Talus-landslide breccia
Talus breccia along topographic wall of caldera
. Grooves on topographic wall of caldera
. Ternary diagram

O 0O e W

Biostratigraphy of the Great Blue Formation, by
Alan K. Chamberlain
Introduction
Location and purpose ..
Previous work
Fieldwork
Laboratory work
Depositional environment of the Great Blue
Formation
Acknowledgments ...
Stratigraphic sections
Oquirrh Mountain section (1)
Onaqui Mountain section (2)
Ochre Mountain section (3)
Boulter Peak (4)
Wasatch Mountain section (5)
Wellsville Mountain section (6) .....
Fossils
Conodonts ..
Corals ...cccuvnnnns
Brachiopods
Bryozoans .......
Sponge ............
Cephalopods ...
Plants ....cccoovervrrerenen
Other fossils .............
Conclusion ............
References cited
Figures
1. Index map .ocooernenmeriecrsenncnicsnns
Oquirth Mountain (section 1)
. Onaqui Mountain (section 2)
Ochre Mountain (section 3)
Boulter Peak (section 4)
. Wasatch Mountains (section 5) ....
. Wellsville Mountain (section 6) ....
8. Bast-west correlation
Table
1. First and last occurrences of organisms in the Great
Blue Formation

-V NN

CONTENTS

Y i R R e

NG BBRW N~

. Geometry and petrology of carbonate lithofacies

iii

Carbonate Petrology and Depositional Environments
of the Sinbad Limestone Member of the Moenkopi
Formation in the Teasdale Dome Area, Wayne and
Garfield Counties, Utah, by James Scott Dean
ADSEIACE <.veveeeeeteeseeneesseesissesse e sessass s siens
Introduction
Location
Methods and terminology ...
Field methods
Laboratory methods
Terminology
Previous work
Geologic setting
Acknowledgments

Lithofacies A
Stromatolitic boundstone subfacies ..
Oolite-peloid packstone subfacies
Dolomicrite subfacies
Channel conglomerate subfacies
Evaporite subfacies

Lithofacies B
Skeletal packstone subfacies
Pelletal wackestone subfacies

Lithofacies C

Lithofacies D ..oovvveereeeereeneriecresiiesnesnennenes
Oolite-mollusk packstone subfacies
Peloidal mudstone-wackestone subfacies .

LAthOFACIES E woveeeveieeceeveeeenenesesenecessenensasinssnenns

Lithofacies F

Correlation of lithofacies .....

Paleontology

Ichnology

Diagenesis

Recrystallization ...

Dolomitization
Homogeneous dolomites ...............
Heterogeneous dolomites

Depositional environments of carbonate lithofacies ..........
Lithofacies A
Stromatolitic boundstone subfacies
Oolite-peloid packstone subfacies
Dolomicrite subfacies
Channel conglomerate subfacies ...
Evaporite subfacies
Lithofacies B
Lithofacies C
Lithofacies D ......
Lithofacies E .......
Lithofacies F
Depositional summary ...
Petroleum potential

Potential of lithofacies ....
Aprendix

References cited

Figures
1. INdEX MAP wovvrrveeeiseiisneessesieiss st
2. Outcrop of Sinbad Limestone Member
3. Fence diagram: stratigraphic relationships




4. Stratigraphic SECtIONS .....occvvverrvererivrrernirisnieninens in pocket
5. Classification of carbonate rocks ........covvvverrreenrirnncane. 21
6. A.—Paleotectonic fEatures ....o.owvrireeereucreireereeeeenen, 23
B.—Paleogeography and sedimentary facies ................. 23
7. Photomicrograph: stromatolitic boundstone .............. 24
8. Slab showing cryptalgal dolomicrite .................... w24
9. Photomicrograph: réciystallized packstone fabric ....... - 25
10. Photomicrograph: packstone from Torrey section ... 25
11. Photomicrograph: cryptalgal dolomiicrite ................. 26
12. A.-High-angle cross-bedding ........cccouec.nic. 27
B.—-Carbonate flaser bedding ....... 27
C.—Channel conglomerate .........o.civiveroneiviersreversionne 27
D.~Cryptalgal dolomicrite .....couiveririrrireireinniseiioneenes 27
E.—Herringbone cross-bedding .... 27
F.—Hertingbone cross-sets ........ocevvunnnun. 27
13. Flat-pebble and subrounded intraclasts ....................... 28
14. Rippled and gypsiferous dolomicrite ..........oo..emcc..... 28
15. A.—Cyclic bioturbation w29
B.-Tidal channel ............ 29
C.—Skeletal packstone . . 29
D.-Tidal channel ......cccooeoeciesivnnnninsivensieccs s 29
E.—Planar cross-bedding .........cocververiivrrierreerieeniennnnnnn, 29
FE.—Massive ptygmatic gypsum ............ : s 29
16. Photomicrograph: massive gypsum ......... e 30
17. Photomicrograph: pelletal wackestone .............c.oc....... 30
18. Photomicrograph: grainstone layer ........ 30
19. Photomicrograph: umbrella structure 30
20. Photomicrograph: Skol/ithes butrow filled with debris 31
21. Photomicrograph: mollusk wackestone ...................... 31
22. A.-View of Grand Wash Section .........co..ceesuervreeeniionn: 32
- B.—Contact between claystone and shales.................... 32
C.—Teepee ridges ....covmrrrereeeiririviverasiciveiessesiosneones 32
D.—Ripple Marks ........ccceeriivnrivnnnrnniiineienisefee s 32
E.-Limestones held up by channeled dolomités ........ 32
23. Photomicrograph: remnant lamination in dolomite.. 33
24. Photomicrograph: recrystallized skeletal packstorie ... 33
25. Photomicrograph: dissolution surface, packstone and '
WACKESLONE ..ovvveevsieverneceerrieses vt ssos s sssessesesoenensnies 34
26. Sinbad Limestone Member ...........ooorvevererenn. 34
27. Photomicrograph: heterogeneous dolomite 35
28. Photomicrograph: dolomitized oolite graifistone ....... 35
29. Photomicrograph: dolomite fabric 35
30. Photomicrograph: dolomicritized peloids ... 35
31. View of tidal channel ........... st drenes e re st srain 36
32. Diagram: relationships of depositional environments 40
33. A.—Transgressing tidal flat-sabka .......cc.ccoooivevomeennniin.n, 43
B.—Subtidal deposition of second phase ............... e 43
C.—Final phase of deposition ................ e 43
Plates '
1. Ammonoids, gastropods, bivalves ......:c.ooceocvneonece.. 49
2. Bioturbation, sponge, spicule net .:iiiieiesreseien. 51
Geology of the Antelope Peak Area of the Southern -
San Francisco Mountains, Beaver County, Utah, by
Vince L. Felt ..., et anan 53
Introduction ...... . 53
ODbJECTIVES ....couverrrrrcneeerirriseniests st eess s eeseeone 53
© LOCRLION oo, 53
Previous work ........ 54
GeOologiC SELLING ..ovuvevierieeircrcnrrie ittt 54
Acknowledgments ..........ccuvevecrecinnrnnnnesinsrensinn, 54
STEALZIAPRY wvovrvrerrereriecic it 54
General statement ............ w054
Dacite of Shauntie Hills .......cocvecsiiuisvnnriionnnrnciinnns 54

Needles Range FOrmation ............vveeoeveeeeeeerenereeonnnn. 54
Wah Wah Springs Tuff Member ..... 55
Lund Tuff Member .....cccoveumvrenreeeeiceeereeeenn, 55
Wallaces Peak Tuff Member .......coooovverveerrnneneee, 55
Isom Formation .......c....ceeeruecenan.. 55
Fotmation of Blawn Wash .............. 55
Tuff Member of Sevey’s Well ............... 55
Quartz Latite Member of Squaw Peak ... 56
Lower tuff member ......cc.oevvveenrvenerereriserereenns 56
Sandstone Member ..........vvecveieveerereeeeeesresieris 57
Upper tuff member .....vuecvervcenrerioceereeererenn 57
Rhyolite flow member .. 57
Lava flow member ....ocovomervevevecessieseene b, 57
Basaltic conglomerate ............coooiiivverineiinini, 57
Basalt flow ....coooevvvecerreresrieen s 57
Lower cOnglOmErate .......ceveomvrmnmnrurrvvieennes i 58
Upper CONGIOMELALE .cvuvenrrvrcverreirnieenseneeeesesrssioreseens 58
AlIUVIUI oo cveniesee s eeseseest s sees s 58
SEIUCTULE 1uivveseetecranceseeseeesrnsis s ses s mse s oes e ses s 58
General StAtEMENt ......uceeerrvurrereeeeseeceees e, 58
Northeast-trending faults .......ouevverviiecevereieeene e, 58
Northwest-trending faults .......ccoo... oo, 58
East-trending faults ...cooiiiiiifoion e oo, 59
Eruptive centers ......... 59
Age.of faulting ..o, . 359
Oligocene to early Miocene faulting ........ foipeeen 99
Mid-Miocene faulting ...........vvee...o.. S i, 59
Post mid-Miocene basin-and-range faulting .......... 60
SUMMALY v perennnieneane 60
GeologiC NISLOLY wuu.vevnveceerecersess e o i 60
Early Tertiary to middle Oligocene ......... beevaseempereraanens 60
Middle Oligocene to late Oligocene .. v 60
Early Miocene to Recent ... 60
Miocene depression”.........cevceveeemnrrivrinrerrennins 62
Alteration ......ceunn... 63
Conclusions .. 64
REfEIENCES w...vvvvvvierincieecreirensssiene v 65
Figures
1. Index map of the Antelope Peak arca ............. X 53
2. Correlation of map units ...........ccreveeece.. w55
3. Tuff Member of Sevey’s Well ................. Sbemsessagines 56
4. Quartz Latite Member of Squaw Peak showing typi-
cal spheroidal weathering and popcorn texture .......... 56
5. Photomicrograph (crossed nicols): Quartz Latite
Member of Squaw Peak .........ccoovvvvcovnervemeerreriereresneen, 56
6. Photomicrograph (crossed nicols): xenocrysts of sub-
hedral plagioclase enclosed in a reaction fim ............. 57
7. Photomicrograph (crossed nicols): felted matrix of
plagioclase microlites in the basalt flow unit .............. 58
8. Map of fault patterns and intensely altered rocks. ..... ;59
9. Diagrammatic cross section, illustrating the concept, ‘
of northeast-striking subordinate listric faults .......... 59
10. Regional geologic map ......cocovmuemrrervrcenresiereeenn, 61
11. Gravity map, southern San Francisco Mountains ....... 62
12. Autoclastic breccia unit, Quartz Latite Member of
Squaw Peak ..., v 63
13. Approximate location of Miocene depression ............. 63
14, Magnetic Map .......cuveeeeemmeeeeeenirssenssssenssssseeseeeseseionens 64
Plate :
1. Geologic map of the Antelope Peak area .............. in pocket
The Tintic Quartzite in Rock Canyon, Utah County,
Utah: A Model for Shallow-shelf Sedimentation, by
67

Craig D. Hall ............. Fesnabebt e rer et st aa e vne



TOELOAUCTION reeveeiiierercie et e et et es e
Location of study area ....
Methods of study ............
Previous work ..........
Acknowledgments ...

Lithology ....ccovereeicrvirnnees

Sedimentary STIUCTULES ..oovvvermeecenennenns
Biogenic sedimentary structures ...
INTErPIEtATION .uuvvcecevecaeiiciccecenes

Cross-bedding analysis ...

Vertical SUCCESSIONS ..oveevervevreervereriaiaens

Deposition of the Tintic Quartzite ...........

Other examples of clastic sedimenration ...

.Shallow-shelf sedimentation .....

SUMMALY .o

References CIted .....omoimieireeiieerieeeeeeen et cmceneeeiese s senaas

Figures

1. Index map of study SECHIONS ...ooeovveeviirireiicircens
. Block diagram of planar cross-bedding .............
. Block diagram of trough cross-bedding ...........
. Block diagram of channel features .............
. Steampower graph ...o.eceeemereniicncninn.
. Velocity vs. grain size graph .....ooooicnnieiens
Average current directions in the formation ......
. Columnar sections of the Tintic Quartzite .........
. Columnar sections of the Flathead Sandstone ............
. Columnar section of the Duolbasgaissa Formation,
NOLWEY ceoorvrviriirnirenerissssse s st senes

11. Idealized vertical sequence of shallow-shelf, trans-

ZESSIVE dEPOSIES wuvrvunrverisercsereiserieeneceni i
Table

1. Special fluid depth-velocity quantities and their re-

spective Froude Numbers ..o,

OV PNV AW

oy

Geology of the Longlick and White Mountain Area,
Southern San Francisco Mountains, by Dan E.
Haymond ...
ADSELACE vveeeee e ess e easenesseeessssnsesesseenne
TRLLOAUCTION vt ee e eeeeeanes
Location ............
Previous work ...........
Acknowledgments ...
Stratigraphy c.ocoecveerininereics e
General statement .....
Devonian System ......
Sevy DOLOMILE ...ceveceieeirreeniniene e
Guilmette-Simonson Dolomite ......cocceeeneene
Cove Fort Quartzite .........cccoerneee
Crystal Pass Limestone ...
Pinyon Peak LiMeStone ....co.covveveerineerersscinsinsasiinnns
MissisSIPpian SYSTEM ......courerrenceemnmurinmiemscnsinsiimsnssinienes
Monte Cristo LIMEStONE .ocvvurercverereeiiiinseernecanenns
Dawn-Whitmore Wash Limestone Member .
Anchor-Thunder  Springs  Limestone
MEMDBEL oottt esres s
Deseret Limestone .......
Humbug Formation ....
Great Blue Limestone ......
Chainman Shale ...........
Pennsylvanian System .....
Callville Limestone ....
Permian System ...........
Pakoon Limestone ...............
Queantoweap SandStONe .....ocvveerrierirercimsiniiirinnes

70

81
81
81
81
81
81
82
82
83
83
83
83
83
83
83
83
83

83
85
85
85
86
86
86
86
86
86

Toroweap FOIMALION «..vervveenciirnciicnnicnniinisnesncissees 86

Kaibab LIMESTONE ....oovivveeeeieeerereeveeseieceniseinenneennens 87
PTG e RPN P 87
Navajo SANdStONe ..oovevviiririnrireinicierirssseraienns 87
Tertiary SYSLEIM ..oovurvrmrrriiieeienesssi st senies 87
Dacite of Shauntie Hills .....cccovveeeerencevenecreerennnennns 87
Needles Range FOrMation .......eocveeermecmciniesnnnns 87
Wah Wah Springs Tuff Member ......c.ccocnevevee 88
Lund Tuff Member ..o 88
Wallaces Peak Tuff Member ....ccooocevnveeneeneen 88
T50mM FOLMATION .ooivvicviireeeniciieeereeeee e enesinssansnnnesaes 88
Hole-in-the-Wall Tuff Member .....ccocccervenenns 88
Formation of Blawn Wash .......cceceveeivvicniiniennens 88
Tuff of Sevey’s Well Member ..o, 88
Quartz Latite of Squaw Peak Member ............ 88
Lower tuff member .....ooereeveieceecieccrcncinns 88
Mafic flow member .... 89
Upper tuff member ..o 89
Rhyolite flow member .....o.cveememncncnirecnnins 89
Formation of Brimstone Reservoir .... 89
ALUVIAL COVET cavnrirreirerreeerie e ceerrsccecninaees 89
SELUCTULE eenvieeeeeeneeeveeseeaseesesssenseassseseeseeesassesamsnsessessaasnessesas 89
General STATEMENT ...o.vivivveeereeseireereeesereesassresesersersesneas 89
TREUSE FAULES oottt s 89
East-west-trending faults ..o 89
North-south-trending faults ..., 90
Northeast-southwest-trending faults 90
Northwest-southeast-trending faults .... 90
FOIAS oo eerieeeereeeae e es e aceneneennnas 90
ALLELATION oveeeeceeceeecteereeereseesaeseeeestesmecnnsasssserressbessessessesens 90
MINELAIZATION eveeveiiieeeeeeeeteeeaeesseeeeeeseesnecesanssseses e sssaannassens 91
GEOlOZIC RISTOLY ovovveivririancineiseesessii i 91
Economic POtential ..o s 94
APPENAIX ovocovriieniis e 94
References Cited ....oovviiieiiceiereeereeserecreereie e saessssenes 99
Figures
1. INdEX MAP v 81
2. Composite Paleozoic section 82
3. Paleozoic correlation diagram 84
4. Great Blue Limestone at White Mountain ................. 85
s. Overturned section of Pakoon Formation and Call-
Ville LIMESTOME oeeouveirireeareeesnneesseeesverveesenesnssessaenssanasees 86
6. Toroweap and Kaibab Limestone at Miners Hill ....... 87
7. Aerial view of the Brimstone Lineament ........ccoeeeeeee 90
8. Monocline in the Humbug Formation 91
9. Hydrothermal bleaching along a joint 92
10. Silicified upper tuff member ..o 92
11. Brimstone sintef mound .....ccceoceereeimininieinsenneseeenes 93
12. Fumarole lined with native sulfur ... 93
Plate
1. Geology of the Longlick and White Mountain area ..
in pocket
Geology of the Auburn 7%2" Quadrangle, Caribou
County, Idaho, and Lincoln County, Wyoming, by
David E. JenKins ... 101
TR EEOAUCTION werveeereeeetevenreeeeevessmeeeeseensebesaeseesnesneseenesanenenes 101
PrLevious WOTK .ocoveveeeiccieeereceeeeeeececeeencetonsssersssesnesesanes 101
Method of STUAY .ceevcmeeeiiirieiri s 101
Acknowledgments ......cuevvivirieiscreiiesinnn s 101
SErAUGIAPNY wevvrvrciarrseretetcrini s 102
General SLALEMENT c..ovveeeeeererevecreesresrenarsssssassnsseessesesans 102
Permian SYStEm ...ooocereeueienseeeisencisinsinisi s 102
Phosphoria FOIMation ......cueiusiniissiisennses 102
Rex Chert Member ...ooveeeeieeevcerceeiiiciieeienenns 102



THassiC SYSLEM ..ovurerrveiirieieencines e eesssssisesssesise s 102
Dinwoody FOImMation .......ceeeececoremeeeriserneereuecsennes 102
Woodside FOrmation .........c..ceeuvecveeeeeeroneeensrensennnens 103
Thaynes FOrmation ........eveeetveeveenrsernerssinssensinns 103

A MEMDEL ..ottt eserens 103
B MEMDEL ..ot 104
Portneuf Limestone Member .......cccevervrrrirennns 104
Lower member of the Thaynes Formation ..... 104
Upper member of the Thaynes Formation ..... 104
Ankareh FOImMAtion ....cccocvveeererieneinnseesivennnernens 104
Lanes Tongue of the Ankareh Formation ...... 104
Wood Shale Tongue of the Ankareh
FOIMAtioN ...covvevucecrereeereniiessiasssnssnnssesnenaes 104
Ankareh Formation of the Absaroka Plate ..... 104
Higham Gt ... 104

Jurassic System ................ 105
Nugget Sandstone .......... 105
Twin Creek LiIMEStONE .cuvevverveererneesseenreseorarsenennens 105
Preuss Sandstone 105
Stump Sandstone 106

Cretaceous System ......c.oeevenne 106
Ephraim Conglomerate .........coovemervencrremercrncercnncs 107
Peterson LIMEStONE ...ccvvverveererereersrerernsenssassesssseiens 107
Bechler Conglomerate 107
Draney LIMESTONE ..ueecveuvernrrerernnesresnrusesssssesssnssonses 107
Tygee Member of the Bear River Formation ........ 107
Wayan Formation ......c...ceceeneneee. perereens bbb 108

Tertiary System .....cocuvunenee. 108
Salt Lake Formation ..... 108

Quaternary System ........ccovceiinnnee 108

STIUCTULE .ocvveriecrereeaernreeneeereeneneseneanas 108

General statement ......... 108

Meade Thrust Fault ....cceccrcreocvsrerenecsesreneessnnssnnns 109

FAULLS oottt ssse s sse s aes 109
Tear faults .o esnsesenns 109
Transverse faults c.cveceemereienernnnueernnsiesssssersses 109
North-south high-angle faults ........coeerrnnerecrrrinee 109

FOIAS veveierirreeeres s siesaesiones 109

Economic geology .....uwiveumirririniiisininniinnienessesinssanns 111

PEtrOeUm ...ccecurrerereeeiiiniriereririsesisesssssssaesasssessaseseses 111

PhOSPRALE ..ocvetire st 112

HOt SPLINGS ovvvvviverrnrceentt it bsassresresnennes 112

Orther deposits .....oiiinecrernnncenenesiecessesncreeseenns 112

SUMMALY ottt eancaetseseestseseesessese et semnasees 112
ADPENAIX weveremernreeeierree et s nees 112
REFEIENCES .ouevvvimerrirrerreeresasasassssessssesssss s teses e sssessnessaes 116
Figures
L. INAEX MDD cetrereececereceeersineeseretsessnaesesensetsessesasesseereens 101
2. Generalized stratigraphic column .....cooeeceevereerereences 102
3. Rex Chert Member of the Phosphoria Formation ... 103
4. Member divisions Thaynes-Ankareh Formations ........ 103
5. Ammonites of the Thaynes Formation ..........ceceeevrneee 104
6. Twin Creek LIMEStONE ....vuverevveievensrcrivrsesivrsecrsoennenne 105
7. Twin Creek LIMEStONE ....ovvvervivererensirnerernensseesiesiorensne 106
8. Ripple marks, Stump Sandstone 106
9. Ripple marks Stump Sandstone 107
10. Slickensides, Ephraim Conglomerate .......ocerscsivnne 107
11. Tygee Member of the Bear River Formation ............. 108
12. Salt Lake FOIMAtION ..ccocveveeeeirerenrsennsrsssesnnesssensssnesesinnes 108
13. Salt Springs Stump Valley .....cooevuvcrccerivneiinccninens 108
14. Thrust fault zones, Idaho-Wyoming ....iv.ccvcererrrieinane 110
15. Imbrication of fOOtWall .......cceremereierverserinsernnnnrenns 111
16. Spring Creek Syncling .........ivivvinnsivieirnernissnisnecnes 112
17. Active hot SPLNgS ..cccvevveeivrirriicsiiisnesnssennenens 112

Place

1.

Geologic map of the Auburn Quadrangle

Carbonate Petrology and Depositional Environments
of the Limestone Member of the Carmel Formation,
near Carmel Junction, Kane County, Utah, by

in pocket

Douglas W. Taylor ... 117
ADSIACE ittt et 117
Introduction and geologic SEtting ......cvrmreniurercrerrvurirens 117
LOCAtION et rtsiretsescrssestcressess b sesesestsseseseaeanson 118
Methods of study and nomenclature ........cooeeverererenncnne 118
Previous WOtk .......covcisiecenivicienernesessnisesecnsessesesenns 118
Acknowledgments .....c..eeeceeerrcmeeenneerecserseenennrenenensens 119
Geometry and petrology of lithofacies ........cenvrirveccninene 119
Lithofacies A ...eveeiceceneneeme et neessesssesieees 119
Lithofacies B ....c.cevviveeiiineriesnnscnnensissenaensssessasesines 119
Siltstone SUDfACIES ..c.eveeevreerivirereceecenereirereensennee 119
Dolomicrite subfacies ........coccvveivnereerineercireninens 119
Stromatolitic boundstone subfacies ..........cocoeueeeee. 119
Evaporite dolomicrite subfacies ........c.ccecvuruercunnee 120
Lithofacies € ...occucuermcreercrreecrnemsereneresseeensereesereseeneane 121
Oolite skeletal packstone and grainstone
Subfacies .....ccveviinrinenne. 121
Bivalve wackestone subfacies ... 121
Lithofacies D ....occevvveveveercrrevcerennenne 122
Lithofacies E ....uieiieinrincrenciinsscsessssinecienenis 122
Lithofacies F ....ccvueuvimemneinnirnncsinsesnessinesnenssisinns 123
Peloidal grainstone subfacies ........... 124
Stromatolitic boundstone subfacies .... 124
COrLelation ..ot 125
Paleontology .....cvcuvueveiminnrincinicisiirisisee s 125
Ichnology .. 126
. Diagenesis .......coevevervennes 126
Recrystallization ....c..cceceimiicinecnninenseecician. s 126
Dolomitization ..o, 127
Depositional environments of lithofacies . 127
Lithofacies A ....oovveverreecererrenscreneeneene 127
Lithofacies B ...cvcuveeieercenriseesereasimenssscressesessessesesesesens 128
Dolomicrite subfacies .......c.cccenuerevccurercrnrenriiien 128
Stromatolitic boundstone subfacies 128
Evaporite Subfacies ......ccocoveurerervereercenne 129
Lithofacies € ....coueerceerinrecnreinicenecseisescseesssensenesessenes 129
Lithofacies D ....ccuvcucveninnvnninieenecnensencersnensmonsisnsinn 129
Lithofacies E ...... 129
Lithofacies F ......... 129
Depositional summary ... 129
Petroleum potential ... 131
Appendix ....ccoovreeveccanne 131
RefErences Cited ......oeverurerirereneusivninececireneeseneeseriesmseseiones 133
Figures
1. INEX MAP cocoieeercerecrerintrrcrree st vt 117
2. Paleogeographic map ............ 118
3. Carmel Limestone Member .. . 118
4. Nine measured SECtIONS ......cvirrvivcrivnsemersersennerens in pocket
5. Photomicrograph: dolomitic s1ltstonc subfacies ......... 120
6. Photomicrograph: thinly bedded dolomicrite 120
7. Cryptalgal bedding .....ccvvivvimniniririieeirerecrnin. 120
8. Photomicrograph: stromatolitic boundstone 120
9. Photomicrograph: nodular anhydrite and doloml-
o OO TO 121
10. Cross-bedded oolite-skeletal packstone ....... 121
11. Drawing: possible bryozoan colony ..........ce... 121
12. Photomicrograph: oolite-skeletal packstone .. 122
13. Encrinal rainstone .......cveemseimeinenininn: tvivenns 122

i



14.
15.
16.

17.
18.
19.
20.

21.

Weathered surface of PackStone ......cevnivcurceeseseennnn:
Echinoid SPINES ........covvveermivuserinscisecrsineessininsnsnnsesssnianes
(A) Diademapis, (B) Ostrea (Liostrea) strigulecula, (C)
Gnphaea valve, (D) Cossmannea imiayi, (E) Lima
(Plagiostoma) zomia valve, (F) possible cyclostome
bryozoan colony, (G) coelenterate ? colony, (H)
Lima (Plagiostoma) occidentalis valve, (1) Mesenteripora
encrusting Ostrea shell ...
Photomicrograph: wackestone subfacies
Wackestone subfacies
Units exposed in £0adCUt .....coiveerevenereencesscsssininsinniaes
Photomicrographs: (A) argillaceous mudstone and
(B) micro-cross-bedding ....c..coermmremervecrisiviniiinincnnns
Photomicrograph: peloidal grainstone .......c.cooveveuec.

22. Photomicrograph: peloidal grainstone ........cccceeeeens
23. Ripple marks in dOIOMICIILE ..cvuveveuvcsemiiisiririinenisaninans
24. Photomicrograph: packstone :
25. Photomicrograph: partially recrystallized oolites ........
26. Depositional model for the Carmel Limestone Mem-

ber
27. Ripple marks
28. Bivalve COQUING ..cmivrirmeririntssnnseseisersessensivnssnsensstessssasens
29. Transgressive oolite shoals, phase I; regression of sea

and prograding shale, phase II; minor transgression-

of peloidal grainstones, phase I ....co.ooveveriviininriernnnnn.
30. Generalized stratigraphic column

Publications and maps of the Geology Department .........

vii

128 .
130
130






Biostratigraphy of the Great Blue Formation®

ALAN K. CHAMBERLAIN
Placid 0il Company
136 East South Temple
Sait Lake City, Utab 84111

ABSTRACT.~Six measured sections of Upper Mississippian Great Blue Forma-
tion in the Basin and Range Province of northwestern Utah contain Merame-
cian conodonts at the base of the formation and Chesterian ammoncids in the
middle of the formation. Terrestrdal plants, as well as marine osganisms, are
found in the formation. Except for the Ochre Mountain section, east-west cor-
relation of measured sections shows clastics thickening and becoming more
coarse to the west, suggesting a westward source. Fossils concentrated in several
horizons of shaly limestone in and below shale units in the Oquirch Mountain
section suggest that the organisms were controlled by facies during Great Blue
time.

INTRODUCTION

Location and Purpose

This study is concerned with fossil occurrences in six sec-
tions of Great Blue Formation measured in the Ogquirrh,
Onaqui, Ochre, East Tintic, Wasatch, and Wellsville Moun-
tains (fig. 1). The study area encompasses 30,000 km? of the
Basin and Range Province in northwestern Utah where Mis-
sissippian rocks, including the Great Blue Formation, are ex-
posed. Establishment of floral and faunal occurrences and local
range zones in the formation aids correlation of the Great Blue
Formation within the study area and with established North
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Previous Work
Spurr (1894), in his review of the Mississippian strata of
the Mercur District, used a miner’s term, Great Blue, to de-
scribe the thick sequence of Upper Mississippian blue-gray lime-
stone. Gilluly (1932) used the term “Great Blue” Limestone
throughout his study of the southern Oquirth Mountains. Bis-

sell and others (1959) dropped the quotation marks on Great
Blue and suggested that Great Blue Limestone be the formal
name for the limestone between the Humbug Formation and
the Manning Canyon Shale. Morris and Lovering (1961) di-
vided the Great Blue into four members in the East Tintic
Mountains 2nd named a thick clastic unit the Chiulos Member.

Gilluly (1932) suggested the use of the Long Trail Shale as
2 useful mappable member in the Great Blue Formation. Zeller
(1958) did the first comprehensive work on the Long Trail
Shale, working out its paleoecology by studying its fauna. Bis-
sell and others (1959) mention an “unnamed shale” in the Up-
per Great Blue Formation between the Long Trail Shale and
the Manning Canyon Shale. Fieldwork by the writer and Mi-
chael Metcalf in 1976 indicated there were at least three map-
pable shale units between the Long Trail Shale and the Man-
ning Canyon Shale in the southem Oquirrh Mountains.

Fieldwork

A primary reference section was measured in the southern
Oquirrth Mountain type locality after carefully mapping the
area at a scale of 1:6,000 to insure accuracy. Five additional sec-
tions were measured at Ochre Mountain, southern Onaqui
Mountains, Wasatch Mountains (Rock Canyon and Box Elder
Peak), Wellsville Mountain, and Boulter Peak to compare with
the reference Oquirrh Mountain section. Sections were mea-
sured using standard methods, and fossils were collected wher-
ever found. Stratigraphic occurrences of all fossils were carefully
recorded.

Laboratory Work

Samples were collected for conodonts from almost every
measured unit. The samples were digested in 10 percent acetic
acid, sieved with a 120-mesh screen and concentrated with tet-
rabromoethane. The collected specimens were identified by
comparing photographs and descriptions of conodonts found
in the Upper Mississippi River Valley.

Coral specimens were cut transversely and etched for 20
seconds in hydrochloric acid in preparation for examination un-
der a binocular microscope. They were identified to genera by
comparing specimens to descriptions and photographs of corals
of similar age. Other fossils were cleaned, etched, and separated
from matrix.

Depositional Environment of the Great Blue Formation

Two schools of thought exist on the source of clastics and
depositional environments of the Great Blue Formation. On
one hand, Rose (1976) and his associates advocate an eastern
source for the clastics which were trapped behind 2 construc-
tional barrier located on the upper shelf margin which restrict-
ed circulation of marine waters. Supporting evidence includes
apparent basinward thinning of the formation, skeletal lime-

*A thesis presented to the Department of Geology, Brigham Young University, in partial fulfillmen of the requirements for the degree Master of Science, July 1979. Thesis chairman: Mords S. Petersen.
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stone changing facies to dark silty carbonates to the west, and
presence of dolomites indicating restricted circulation.

Contrasting with the carbonate shelf margin theory is the
possibility that the clastics in the Great Blue are derived from
the Antler orogeny. Poole (1974) suggests that westerly derived
clastics filled the foreland trough and spread eastward across
the limestone shelf onto the craton resulting in an estuarine
environment. Evidences for Antler-derived clastics found dut-
ing this study include thickening and coarsening of clastics to
the west (except the Ochre Mountain section) and terrestrial
plants found in several horizons within the Great Blue Forma-
tion.
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STRATIGRAPHIC SECTIONS

-Oquirth Mountain Section (1)

Two partial sections combined into 2 single 1,010-m sec-
tion: were measured in- the southern Oquirrh Mountains. A ‘par-
tial section of 150 m of limestone between the Humbug For-
mation and the Long Trail Shale measured near Mercur
Canyon, NW 4 NW 4, section 18, T. 6 S, R. 3 W, and NE%4,

A. K. CHAMBERLAIN

section 13, T. 6 S, R. 4 W, was combined with another section
of the remaining 860 m between the Long Trail Shale in Sun-
shine Canyon and the Manning Canyon Shale in Manning Can-
yon, NW¥; section 21, SE¥, section 16, and SW section
15, T. 6 8, R. 3 W. Other partial sections were measured in
NW 4, section 22, and SE¥4, section 27, T. 6 S, R. 3 W, to
insure completeness of the fossil collection.

As seen in figure 2, there are three zones of fossiliferous
material in the Oquirth Mountain section, each occurring im-
mediately beneath and within a major shale unit. Invertebrates
dominating the limestone facies were replaced by terrestrial
plants in the shale. The unfossiliferous limestone immediately
above each of the shale units gradually becomes fossiliferous
near the top where the shale-limestone-shale sequence is repeat-
ed, as well as the fossiliferous-unfossiliferous-fossiliferous se-
quence, suggesting strong faciés controls on the otganisms.

The gradual increase in clastics and fossils suggests there
were periods of shoaling or sea retreat, which controlled the or-
ganisms’ migratory patterns. The sudden change to unfossili-
ferous limestone with intraformational conglomerates suggests
rapid advance of the sea and periods of unfavorable habitats for
life. The cyclic nature of the repeated beds suggests unstable
tectonic conditions during Upper Mississippian time.

Onaqui Mountain Section (2) ‘

Two partial sections were measured at the south end of the
Onaqui Mountains. One partial section was measured below
the Chiulos Member and the other was above the same mem-
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ber. The two were combined with Cohenour’s (1959) measuse-
ments of the Chiulos Member to make the 1,300-m Onaqui

Mountain section. The partial section of the limestone below

the Chiulos Member, south of the Pony Express Road through
Lookout Pass, SE%, section 11, T. 8 §, R. 7 W, was 330 m
thick. The partial measured section of Great Blue Limestone
above the Chiulos Member, nosth of the Pony Express Road,
NW 4, section 18, T. 8 S, R. 6 W, was 420 m thick.

Somewhat different from section 1, section 2 (fig. 3) has a
single thick medial shale unit with interbedded orthoquartzites
called the Chiulos Member. Also contrasting with section 1 is
the abundance of corals found above the clastic unit. The lime-
stone-shale-orthoquartzite-shale-limestone sequence suggests a
single major regression followed by a transgression of the sea.
As with several of the shale units in section 1, the clastic unit
in section 2 has remains of Stigmaria sp. and pith casts suggest-
ing a period of swamp development. The presence of abundant
corals below and above the clastic unit in section 2 suggests
that the waters were favorable for those organisms. In section
1, however, it appears that with each transgression of the sea
the waters were generally inhospitable to life, temporarily in-
hibiting organisms from migrating into the area.

Ochre Mounuin Section (3)

Only 400 m of lowermost Ochre Limestone were measured
at Ochre Mountain, SE¥4, section 16, NEY, section 21, T. 8 §,
R. 19 W, because of faulting, repeated beds, and lack of 2 com-
plete section. The limestone appears similar in color, texture,
and bedding to the lower Great Blue Formation in section 1.
Nolan (1935) measured the blue-gray Ochre Limestone by
combining thicknesses of several outcrops of limestone scaled
from 2 geologic map. The partial section of this report replaces
the lower 400 m of Nolan’s 1,372-m section in figures 4 and 8;
however, his section may be greatly exaggerated because of in-
tense faulting in the district.

Only two brachiopods, several corals, crinoid stems, and 2
conodont were found in the lower part of this section. The oc-
currence of Faberophyllum sp. and Spathognathodus unicornis in
the lower part of the Ochre Limestone seemingly correlates
with the lower Great Blue to the east.

Boulter Peak Section (4)
Boulter Peak Quadrangle (section 4) in the northeast Tin-
tic Mountains, is more like section 2 than any other section. It
has a thick shale with interbedded orthoquartzites berween two
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thick units of limestone. A 365-m partial section of the lower
limestone was measured in section 6, T. 9 S, R. 3 W, and sec-
tion 31, T. 8 §, R. 3 W. The remaining 475 m of the section
were compiled with the use of a measured section by Morris
and Lovering (1961). :

Characterized by scattered corals, brachiopods, and crinoids,
the lower limestone of section 4 appears very similar to the
lower limestone in section 2 (figs. 3, 5). The shale and ortho-
quartzite unit, although somewhat thinner and apparently lack-
ing fossil plants, appears to be similar to the shale and ortho-
quartzite in section 2. The coral Pleurosiphonella virginica occurs
in both sections 2.and 4, and it appears 14 m lower in section 4
than in section 2. The first occurrence of Fabergphyllum sp. is at
the same level in both sections. Differing sharply from section
2, the limestone overlying the clastic unit in section 4 lacks
corals.

‘Wasatch Mountain Section (5)

Located in Rock Canyon, NE%, section 28, N'W 4, sec-

tion 27, T. 6 S, R. 3 E, and accessible from the top of the for: -

mation via Squaw Peak Trail, section 5 is measured 890 m

thick. Since the base of the formation is poorly exposed at
Rock Canyon, another partial section was measured near Al
pine, Utah, in section 8, T. 4 S; R. 2 E. It was included in the
total thickness of 890 m. - o

For the most part, section 5 is unfossiliferous limcstone;
Pinney (1965) reports the following four Chesterian age con-
odonts from the upper part of the Great Blue Formation: Cap:
usgnathus unicornus, Gnathodus(?) antitexanus, G. texanus, and
Negprioniodus scitulus, but fails to give detailed stratigraphic oc:
currence (fig. 6). '

Wellsville Mountain Section (6)

Only the lower 550 m of this section of the Great Blue
were measured and collected by Lindsay (1977) in SW 4, sec-
tion 15, T. 11 N, R. 2 W, on the ridge south of Holdaway
Canyon, Wellsville Mountain. Fossils and measurements, given
by Lindsay to the writer, are used exclusively for this section.
More than 150 samples from .this measured section were pto-
cessed for conodonts. Although they occurred rarely, enough
conodonts were found to give a tentative Apatognathus:Spa-
thognathodus scitulus Zone for the lower Great Blue Formation
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(Clark and others 1969). Other fossils found include brachio-
pods, bryozoans, and corals (fig. 7).

FOSSILS

Conodonts

More than 200 samples (approximately 500 kg) were pro-
cessed for conodonts. A conodont assemblage yielding forms
from the Apatognathus-Spathognathodus scitulus Zone suggests a
Meramecian age for the Great Blue below the Long Trail Shale.
Clark and others (1969) reported conodonts of the same zone
from the Great Blue in central Utah but never published spe-
cific information on the occurrences. Pinney (1965) reports oc-
currences of upper Meramecian conodonts from the lower
Great Blue at Stansbury Mountain and occurrence of Cheste-
fan conodonts in the Upper Great Blue in Rock Canyon (fig.
6).

Conodonts found in the Great Blue sections are dark gray
to black and sometimes cracked and fractured. Nowhere wére
they found in abundance, and commonly samples completely
lacked conodonts. The yield was approximately one conodont
per 10 kg of rock.

Corals

Large colonies of Psexdoderiedotia sp. are especially abundant
in the upper Great Blue of section 2, the southern Onaqui
Mountains, and contrast sharply with the lack of corals in the
upper Great Blue of other sections. No corals were found in
sections 1, 4, or 5 above the clastic horizons, suggesting local
differences in environments of deposition. It is interesting to
note that coral occurrences in the upper Great Blue change

from very abundant in section 2 to a total absence of coral in
section ‘1 within 32 km. Characteristic of Sando’s’(Sando and

- others 1969) zone and supported by the occuitence of Spa-

thognathodus scitulus, the corals in the lower Great Blue are
probably equivalent to corals in the upper St. Louis or upper
Meramecian age. .

Brachiopods

Every section is charactetized by the occurrence of brachlo-
pods. Several horizons of fossiliferous limestone in section 1
composed almost wholly of brachiopod shells occur in the
Long Trail Shale and just below the shale 650 m above the
Humbug Formation.

The presence of Striatifera brazeriana in the middlé and
lower Great Blue suggests an upper Meramecian-lower Cheste!
tian age for the middle and lower Great Blue.

Bryozoans
Every section contains bryozoans which may become useful
in development of fossil zones with future study (see table 1),
Thcy are present when many other forms are absent, arid at
times they may be especially abundant, as those found at about
646 m above the Humbug Formation in section 1. i
Sponge
The occurrence of Talpagpongia clavata King 650 m above
the base of the Great Blue in section 1 may be the earliest
known occurrence of this species in western North Americi
(Rigby personal communication 1977). This sponge, rather
abundant at the 650 m horizon, occurs in many shapes.and
sizes as distinct black silicic masses in dark gray limestone.
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TABLE 1
FIRST AND LAST OCCURRENCES OF ORGANISMS IN THE GREAT BLUE FORMATION
MEASURED IN METERS FROM THE BASE OF THE FORMATION

FossiLs SECTIONS
1 2 3 4 5 6
Base Top Base Top Base Top Base Top Base Top Base Top
Conodonts
Apatognathus sp. - - - - - - - - - - 310 310
Cavusgnathus unicornis 140 140 30 30 2600 700? - -
C. regularis 140 140 - - = - - - - - - -
Cavusgnarhus sp. 0 140 - - = - - - - - 305 460
Gnathodus texanus - - - - - - - - 2600 700? - -
G. commutatus 140 140 - - - = - - - - - -
Hindeodella sp. 140 140 - - - - 265 265 - - 400 400
Negprioniodus varians - - 260 260 - - - - - - - —
N. scitulus - - - - - - - - 26007007  — -
Negprioniodus sp. - - - - - - - - - - 400 400
Spathognathodus cristulus - - 220 220 - - - - - - - _
S. scitulus - - - - - - - - - - 310 310
Spathognathus sp. - - - - - - - - - - 310 310
Corals
Diphyphyllum sp. - - - - - - - - - - 100 100
Faberophyllum sp. 20 20 170 1085 40 40 - - 84 84 - -
Pleurosiphonella virginica - - 320 930 - - 106 106 - - - —
Amplexizaphrentis sp. - - - - - - 200 248 - - - -
Pseudodoriodotis sp. - - 255 255 - - - - - - - _
Brachiopods
Torynifer sp. - - - - - - - - 30 30 - -
Striatifera brazeriana (Girty) 640 640 - - 345 345 - - - - - -
Diaphragmus cestriensis (W orthen) - - - - - - - . 656 656 - -
Ovatia muralis Gordon - - 230 230 - - - - - - - -
Orthotetes kaskaskiensis (McChesney) - - - - - - 450 450 - - - -
Orthotetes sp. - - - - - - - - - - 460 460
Antiquatonia sp. (Martin) - - - - - = 450 450 - - - -
Inflatia bilobata Sadlick 640 640 - - - - - - 385 385 - -
Punctospirifer sp. - - - - - - 64 64 - - - -
Anthracospirifer increbescens (Hall) 149 640 - - 345 345 450 450 - - 120 120
Raugosochonetes loganensis
(Hall and Whitfield) 500 717 - - - - - - - - - -
Bryozoans
Fenestella sp. - - - - - - 315 315 - - - -
F. tenax Ulrich 645 645 - - - - - - - - - -
Protoretepora sp. 645 645 - - - - - - - - - -
Rhombopora tenuirama Ulrich 645 645 - - - - - - - - - -
Archimedes sp. 560 1003 - - - - - - - - - -
Fenestella dissepinodaria Burkle 97 97 - - - - - - — - - _
Fenestrate bryozoan - - - - - - - - 45 45 250 250
Sponge :
Talpaspongia cavata (King) 645 645 - - - - - - - - - -
Plants
Lepidodendron sp. 510 663 - - - - - - - - - -
Lepidophylloides sp. 510 663 - - - - - - - - - -
Stigmaria sp. 510 666 750 750 - — - - - — - -
Calamites sp. 510 538 660 660 - - - - - - - -
Cephalopods .
Rayonnoceras solidiforme (Croneis) 510 663 - - - - - - - - - -
Cravenoceras aff. C. nevadense
(Miller & Furnish) 510 663 - - - - - - - - - -
Gastropods
Bellergphon sp. 360 640 - - - - - - - - - —
Girtyspira sp. 183 183 - - - - - - - - - -
Bivalves
Cardiomorpha sp. 655 655 - - - - - - - — - -
Allorynchus sp. - - - - - - - - 84 84 - -
Trilobite
Paladin sp. 145 145 - - - - - - - - - -
Fish
Fish spine 145 145 - - - - - - - - — -

Ichnofossils 645 645 - - - - - - - - - -
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Cephalopods

Several poorly preserved Cravenaceras aff. C. nevadense Miller
and Furnish and one large Rayonnoceras solidiforme Croneis were
found in the shale 510 m above the Humbug Formation in sec-
tion 1. Since lycopods found in the same shale unit are in place,
it may be assumed that the ammonoids were washed in.

Plants

Abundant Lepidedendron debris in two shale horizons of the
Great Blue Formation may be one of the earliest lycopod occur-
rences in the Basin and Range Province (fig. 2). Lycopod rhi-
zomorphs (Stigmaria sp.), leaf cushions (Lepidodendron sp.), and
branches and leaves (Eyperites sp.), found in abundance near the
top of the shale units and commonly found in place, strongly
suggest periods of lagoonal deposition during Great Blue time.
Pith casts and fernlike foliage were found associated with the
lycopods in the 510-m shale unit of section 1. Stigmaria sp.,
found 750 m above the Humbug Formation in section 2, sug-
gests that the lagoonal or swamp environment may have been
regional rather than local. Perhaps the presence of terrestrial
plants in the Great Blue may cause stimulus needed for more
detailed studies of Great Blue depositional environments.

Other Fossils
Bivalves are especially abundant in a siltstone of the shale
unit 650 m above the Humbug Formation in section 1. Scat-
tered through the sections are several forms of gastropods
(table 1). One of the earliest occurrences of the trilobite Pals-

‘din sp. in the Great Blue was found to occur in a crinoidal

limestone just below the Long Trail Shale in section 1. A fish
spine 8 mm in length, collected near the Long Trail Shale in

. section 1, and numerous small fish teeth approximately 1 mm

long, collected from nearly every section, give evidence of verte-
brates in the Great Blue seas. : :

CONCLUSION

Study of six measured sections of Upper Mississippian
Great Blue Formation has resulted in (1) discovery of terrestri-
al plants in shale units of the formation in its type region; (2)
indication that the Meramecian-Chesterian boundary must lie
somewhere between the Meramecian fossils in the lower 150 m
of the formation and the Chesterian fossils near the middle; (3)
the first record of Talpaspongia clavata King and Paladin sp. of

~ the type area; (4) correlation of measured sections at six widely

spaced localities in the proto-Oquirrh Basin; and (5) docutheén-
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FIGURE 8.—East-west correlation,




BIOSTRATIGRAPHY OF THE GREAT BLUE FORMATION 17

tation of fossil occurrences within the measured sections. Ter-
restrial plants in place found in two shale units of the forma-
tion in its type locality suggest periods of lagoonal deposition
during Great Blue time. Discovery of Talpagpongia clavata and
Paladin sp. in the area may help reconstruct the phylogeny of
these organisms. Except for the unreliable Ochre Mountain sec-
tion, correlation of the formation from east to west shows
thickening and coarsening of clastics toward the west, sugges-
ting a western source (fig. 8). Documentation of fossil occur-
rences throughout the Great Blue will aid furure detailed
biostratigraphic studies of the formation as well as subsurface
exloration in the Oquirrh Basin area.
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