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Preface 

Guidebooks have been part of the exploration of the American West since Oregon Trail days. Geologic 
guidebooks with maps and photographs are an especially graphic tool for school teachers, University classes, 
and visiting geologists to become familiar with the temtory, the geologic issues and the available references. 

It was in this spirit that we set out to compile this two-volume set of field trip descriptions for the Annual 
Meeting of the Geological Society of America in Salt Lake City in October 1997. We were seeking to produce 
a quality product, with fully peer-reviewed papers, and user-fnendly field trip logs. We found we were buck- 
ing a tide in our profession which de-emphasizes guidebooks and paper products. If this tide continues we 
wish to be on record as producing "The Last Best Geologic Guidebook." 

We thank all the authors who met our strict deadlines and contributed this outstanding set of papers. We 
hope this work will stand for years to come as a lasting introduction to the complex geology of the Colorado 
Plateau, Basin and Range, Wasatch Front, and Snake River Plain in the vicinity of Salt Lake City. Index maps 
to the field trips contained in each volume are on the back covers. 

Part 1 "Proterozoic to Recent Stratigraphy, Tectonics and Volcanology: Utah, Nevada, Southern Idaho and 
Central Mexico" contains a number of papers of exceptional interest for their geologic synthesis. Part 2 
"Mesozoic to Recent Geology of Utah" concentrates on the Colorado Plateau and the Wasatch Front. 

Paul Link read all the papers and coordinated the review process. Bart Kowallis copy edited the manu- 
scripts and coordinated the publication via Brigham Young University Geology Studies. We would like to 
thank all the reviewers, who were generally prompt and helpful in meeting our tight schedule. These included: 
Lee Allison, Genevieve Atwood, Gary Axen, Jim Beget, Myron Best, David Bice, Phyllis Camillen, Marjorie 
Chan, Nick Christie-Blick, Gary Christenson, Dan Chure, Mary Droser, Ernie Duebendorfer, Tony Ekdale, 
Todd Ehlers, Ben Everitt, Geoff Freethey, Hugh Hurlow, Jim Garrison, Denny Geist, Jeff Geslin, Ron Greeley, 
Gus Gustason, Bill Hackett, Kimm Harty, Grant Heiken, Lehi Hintze, Peter Huntoon, Peter Isaacson, Jeff 
Keaton, Keith Ketner, Guy King, Me1 Kuntz, Tim Lawton, Spencer Lucas, Lon McCarley, Meghan Miller, 
Gautarn Mitra, Kathy Nichols, Robert Q. Oaks, Susan Olig, Jack Oviatt, Bill Peny, Andy Pulham, Dick Robison, 
Rube Ross, Rich Schweickert, Peter Sheehan, Norm Silberling, Dick Smith, Bany Solomon, K.O. Stanley, 
Kevin Stewart, Wanda Taylor, Glenn Thackray and Adolph Yonkee. In addition, we wish to thank all the dedi- 
cated workers at Brigham Young University Print Services and in the Department of Geology who contributed 
many long hours of work to these volumes. 

Paul Karl Link and Bart J. Kowallis, Editors 



Carbonate Sequences and Fossil Communities 
from the Upper Ordovician-Lower Silurian 

of the Eastern Great Basin 

MARK T. HARRIS 
Geosciences Department, University of Wisconsin-Milwaukee, Milwaukee, Wisconsin 53201 

PETER M. SHEEHAN 
Milwaukee Public Museum, 800 West Wells St., Milwaukee, Wisconsin 53233 

ABSTRACT 

Upper Ordovician-Lower Silurian carbonates of the eastern Great Basin (western Utah to central Nevada) 
are well-exposed and allow regional comparisons of depositional facies, sequence stratigraphy, and paleonto- 
logic communities. The facies patterns indicate that a west-dipping ramp was converted to a rimmed shelf in 
the Early Silurian (Llandovery). Three facies comprise shelf and shallow-to-middle ramp sections to be exam- 
ined during the trip: laminite facies (tidal flat), burrowed facies (low-energy subtidal), and cross-bedded facies 
(high-energy subtidal). Deep ramp and slope facies will not be visited during the field trip. Facies successions 
and exposure features (karst horizons, soils) delineate eight ramp sequences (five Ordovician and three 
Silurian) succeeded by three rimmed shelf sequences that are regionally correlative. 

Faunal communities are stable within sequences and turnovers coincide with sequence boundaries. Ordo- 
vician communities are part of the endemic North American Zoographic Province except for the Hirnantian 
fauna which coincided with the glaciations and extinctions at the end of the Ordovician. The initial 
(sequences S1 and S2) Silurian communities were dominated by Virgiana, a cosmopolitan brachiopod that 
survived the Ordovician extinctions and invaded a range of ecological habitats during the post-extinction com- 
munity reorganization. In the overlying sequence S3 (Aeronian), the Virgiana habitat was subdivided toward 
the end of the reorganization interval as communities diversified. Later communities in sequence S4 to S6 are 
marked by within community evolution with little ecologic innovation (i.e., ecologic stasis). Our integrated 
study of the sedimentology, stratigraphy, and paleontology suggests that physical changes associated with rela- 
tive sea level falls (sequence boundaries) were the major disruptions of community stability. 

INTRODUCTION 3. The Silurian faunal communities illustrate a step-wise 
recovery from the Late Ordovician (Hirnantian) mass 

Great Basin outcrops expose spectacularly complete sec- 
extinction. 

tions of Upper Ordovician-Lower Silurian carbonate units 
4. Our field data suggest that community reorganiza- that allow comparisons of depositional facies, sequence stra- 

tigraphy, and paleontologic communities. We will argue in tions occurred during shelf exposure intervals rep- 

support of four major interpretations during the trip: resented by sequence boundaries. We interpret this 
to mean that physical parameters are important fac- - .  

1. Facies patterns indicate that a west-dipping ramp tors in long-term community stability. 
was succeeded by a rimmed shelf in the Early 
Silurian (middle LlandoveT). Facies are well pre- The following sections on facies, sequences, and commu- 
served despite pervasive dolomitization. nities consider the general patterns in the Upper Ordovi- 

2. A sequence stratigraphic interpretation can be built cian-Lower Silurian strata of the Great Basin. Detailed 
from facies patterns and the distribution of exposure discussions of each stop follow the main text and the road 
features. Criteria for recognizing sequence bound- log is at the end of the article. The stops form a west-to- 
aries vary across the depositional profile. east traverse across the shelf. (This arrangement simplifies 
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logistics because it allows us to stay in Ely, Nevada all 
three nights.) The Pancake Range section (Stop 1) shal- 
lows from middle ramp facies to shallow shelf. The south- 
em Egan Range (Stop 2) and Barn Hills (Stop 3) sections 
are located in more shelfward locations. Our brief, option- 
al Stop 4 (East Tintic Mountains) is dominated by inner 
shelf facies. Our goal is to stimulate your thinking about 
lateral and vertical changes in facies, sequences, and com- 
munities. We hope that you enjoy the trip. 

GEOLOGICAL SETTING 

The Late Ordovician-Early Silurian continental margin 
of Laurentia extended roughly north-south although it 
swings east-west along the north flank of the Tooele Arch 
(Sheehan, 1980a; Budge and Sheehan, 1980a; Sheehan and 
Boucot, 1991). In the Paleozoic, this arch was a basement 
feature that divided the shelf into a northern Tristate Basin 
and a southern Ibex Basin (Fig. 1) (Poole et al., 1992). 

The Upper Ordovician carbonate ramp (Fish Haven 
Dolostone, Ely Springs Dolostone, and Hanson Creek 
Formation) deepened to the west (Carpenter et al., 1986; 
Sexton, 1994) (Fig. 2 and 3A). Glacially-driven sea-level 
changes created a shelf exposure surface at the Ordovi- 
cian-Silurian boundary (Sheehan, 1973). Ramp facies con- 
tinue into the overlying lower to middle Llandovery strata 
(Carpenter et al., 1986). 

In the late Llandovery, tectonic collapse (probably due 
to basement faulting) converted the ramp into a rimmed 
shelf (Fig. 3B and 4) that continued into the Early Devo- 
nian (Johnson and Potter, 1975; Hurst et al., 1985; Hurst 
and Sheehan, 1985). Although basin, slope, and outer 
shelf facies differ from the previous ramp deposits, inner 
and middle shelf facies (Laketown Dolostone) are similar 
(Winterer and Murphy, 1960; Matti et al., 1975; Matti and 
McKee, 1977; Nichols and Silberling, 1977; Cook 1984; 
Hurst and Sheehan, 1985; Sheehan, 1990; Harris and 
Sheehan, l996a). 

FACIES 

During the trip, we will examine three stratigraphic 
sections that consist of Upper Ordovician-middle Llan- 
dovery (Early Silurian) ramp and shelf lagoon facies capped 
by late Llandovery-Wenlock shelf lagoon sediments de- 
posited behind a rimmed margin. Three facies comprise 
the shallow-to-middle ramp and shelf sections visited dur- 
ing the trip (Table 1). Each facies corresponds to a specific 
depositional environment and consists of several subfacies 
(Table 2) (Harris and Sheehan, 1996a). The laminite facies 
(tidal flats) is characterized by laminite-capped cycles 
(Fig. 5A). The cross-bedded facies (subtidal shoals) is 
marked by coarsening- and shallowing-upward cycles 
capped by cross-bedded oolitic or oncoidal grainstone 

I I Nevada f - 1  100 - Km t I  
K q S I o p e  / Margin [mi Shelf 

Figure 1. Late Ordovician paleogeographic map with stop locations 
(solid circles) and locations of other detailed measured sections. 
Detaibd locations for all locations in Budge and Sheehan (1980a, 
1980b). Locations offield stops presented in the road log. 

(Fig. 5B). The burrowed facies (subtidal shelf and'ramp) 
contains abundant burrows with scattered storm beds; 
textures range from grain-supported to mud-supported 
reflecting varied energy levels (Fig. 5C). Deeper water 
settings (not visited during the field trip and not summa- 
rized in Tables 1 and 2) include a bedded facies, charac- 
terized by turbidities and other redeposited sediments, 
and a basinal facies consisting of shales, siltstones, and 
carbonate mudstones. 

Ramp phase 

Shelf facies are dominated by laminite facies and mud- 
supported burrowed facies (Fig. 6) (Sheehan, 1990; Harris 
and Sheehan, 1996a). Tidal flats prograded from the inner 
shelf shoreline and the Tooele Arch, and subaerial expo- 
sure was widespread at the top of each sequence. To the 
west, cross-bedded facies and burrowed facies (fossilifer- 
ous wackestones and packstones) mark the shallow ramp/ 
outer-shelf. Farther west, burrowed facies are more mud- 
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Figure 2. Stratigraphic summary. Shelf nomenclature is modijed from Budge and Sheehan (1980a, 1980b). Note that high sea levels 
are to the right to parallel thefigure design and to follow the practice of Silurian workers (Johnson, 1996) The maximum amplitude of 
sea-leuel curve is approximately 100 meters. Readers will note that we use the rock term "Dolostone" in place of the mineral 
"Dolomite" in the stratigraphic nomenclature throughout this article. 

supported and have fewer physical structures, reflecting 
middle to deep ramp conditions above and below storm 
wave base. The most distal sections are starved-basin mud- 
stones and shales. 

Rimmed-shelf phase 

Shelf facies are similar to those in the ramp phase and 
represent tidal flat and shallow shelf settings (Fig. 6) 
(Sheehan, 1990; Hams and Sheehan, 1996a). The shelf mar- 
gin (Lone Mountain Dolostone) consists of stacked shoals 
that prograded over slope carbonates (Roberts Mountains 
Formation) (Hurst et al., 1985; Hurst and Sheehan, 1985). 
Proximal slope carbonates are marked by slumps and 
thick carbonate turbidites; distal deposits are argillaceous 
carbonates with thin turbidite beds. Lateral facies changes 
are abrupt rather than gradational as in the ramp phase. 

SEQUENCES 

The Upper Ordovician-Lower Silurian carbonate strata 
consist of eleven (eight ramp phase and three rimmed- 
shelf phase) sequences bounded updip by unconformities 
that extend across all or part of the shelf (Fig. 7). Over- 
lying Silurian sequences have been eroded from shelf sec- 
tions. The available macrofaunal (Beny and Murphy, 1975; 
Harris and Sheehan, 1997; Sheehan and Harris, 1997) and 
microfaunal biostratigraphic (Hams et al., 1979; Ross et al., 
1979; Murphy, 1989; Kleffner, 1995; Finney et a]., 1995) 
data indicate that each sequence is correlative across the 
region. 

Sequence boundaries are most obvious in shelf sections 
because of the associated karst surfaces, soils, facies suc- 
cessions, and cycle stacking patterns (Fig. 3) (Harris et al., 
1995). In the ramp phase, some sequence boundaries 
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A. Ramp Phase 
Late Ordovician to middle Llandovery 

Deep 
Caliche - 

Karst 
Facies succession 

Stacking pattern of laminite cycles 
Quartz sand 

Scour surfaces 
Lowstand systems tract 

B. Rimmed-Shelf Phase 
late Llandoverian to Wenlockian 

Margin Shelf lagoon 

Slope 
with slumps 

Basin / 9 L  S T 
Karst Facies 

-7-7- Scours 
Lowstand systems tract 

Facies I 
Laminite facies m ~ e d d e d  facies 

L',';1 Burrowed facies m ~ a s i n a l  facies 
Cross-bedded facies 

Figure 3. Sequence-keyed facies models and sequence boundary 
criteria for ramp (A) and rimmed-shelf (B) phases. 

extend downdip into middle to deep ramp settings as 
karst surfaces, others pass into conformable sections with 
lowstand oncoid shoals, local scour surfaces, or redeposit- 
ed polymictic breccias. In the rimmed-shelf phase, 
boundaries are difficult to detect in slope settings due to 
abundant slumping. In basinal settings, lowstand silici- 
clastics (siltstones, fine sandstones) may be useable crite- 
ria for identifying sequences. 

The field stops illustrate many of the facies patterns 
and sequence-boundary features used to develop this in- 
terpretation. In the carbonate ramp sequences (01 to S3), 
sequence boundaries occur within laminite tongues in 
shelf and shallow ramp positions (southern Egan Range, 
Stop 2, and Barn Hills, Stop 3). In deeper ramp settings, 
lowstand oncoidal units, scour surfaces and polymictic 
breccias mark these boundaries or the overlying lowstand 
deposits (Pancake Range, Stop 1, and the base of the south- 
ern Egan Range section, Stop 2). Karst surfaces occur 

along several sequence boundaries. The best developed is 
at the top of sequence S2 , as will be observed in the 
Pancake Range, southern Egan Range, and Barn Hills 
(Stops 1 3 ) .  Maximum flooding surfaces are represented 
by muddy, burrowed facies or, at the base of the Floride 
Member of the Ely Springs Dolostone, by platy carbonate 
mudstones. On a regional scale, the westward prograda- 
tion of the carbonate ramp is reflected in the westward 
extent of the laminite facies (Fig. 5 ,6 ) .  

The field trip will only visit shelf lagoon sections of the 
rimmed-shelf sequences. (The shelf margin, slope, and 
basinal facies occur farther west.) The shelf facies grade 
westward into the Lone Mountain Dolostone, a relatively 
featureless cross-bedded facies representing the shelf mar- 
gin shoals. In the Pancake Range (Stop l), the upper tongue 
of the High Lake Member of the Laketown Dolostone 
represents a shelfward extension of the Lone Mountain 
that pinches out farther to the east. The burrowed facies 
predominates in most shelf lagoon sections, reflecting the 
relatively low-energy setting. In some shelf sections (for 
example, Barn Hills, Stop 3), sequence boundaries are 
marked by laminite tongues and karst surfaces. 

Relative sea-level changes 

We can reconstruct a relative water-depth curve by 
combining sedimentological features and the water depth 
estimates proposed for Silurian benthic assemblages 
(Brett et al., 1993). Figure 8 illustrates such a curve for the 
Barn Hills section (Stop 3) (Harris and Sheehan, 1997). 
The depth zonation can be used to reconstruct deposition- 
al profiles along interpreted time lines corresponding to 
maximum shelf inundation (maximum flooding surfaces) 
and maximum exposure (sequence boundaries) (Fig. 9). 
Water depths along the maximum flooding surface pro- 
vide a rough topographic profile along depositional tran- 
sects (Fig. 9B and C). A relative sea-level curve can be 
constructed using the high and low positions of sea-level 
related to this profile (Fig. 9C). For example, the extent of 
downdip exposure features and depth-dependent low- 
stand facies (i.e. oncoidal shoals) constrain the extent of 
sea-level fall. A regional sea-level curve (Fig. 2) is produced 
by repeating this analysis along different profiles and 
averaging the results. This sea-level curve is only a rough 
estimate (subsidence and compaction effects have not 
been considered) but indicates the relative magnitude of 
Ordovician and Silurian sea-level changes in this region. 

COMMUNITIES 

Stratigraphic sequences and community ecology 

The Late Ordovician extinction was one of the five great 
Phanerozoic mass extinction events. This event will be 
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ROBERTS MTN F 

LAKETOWN DO 

Figure 4. Conversion of carbonate ramp (Zeft) to rimmed shelf (right) in the late Llandovery by downfaulting of the shelf margin 
(Sheehan, 1986). Ramp phase profile is typical of the Upper Ordovician and early-middle Llandovery (Fig. 2). Faulting downdroped 
the lower Laketown and Ely Springs Dolostones (as shown) and deeper ramps facies to the west (Hanson Creek Formation). 

examined in each of the sections visited on this field trip. 
The extinction event was caused by climatic changes related 
to the Late Ordovician (Himantian) glaciation (Berry and 
Boucot, 1973; Sheehan, 1973,1988; Barnes, 1986; Brench- 
ley et al., 1991; Brenchley, 1994; Wyatt, 1995). The carbon- 
ate platform was exposed during the glacio-eustatic draw- 
down of sea level so that the extinction interval (Sequence 
05)  is absent in shelf sections. Groups, such as brachiopods 
and corals, were severely effected (Sheehan, 1988; Pandolfi, 
1985; Budge, 1972). Late Ordovician community associa- 
tions were destroyed. Completely new communities devel- 
oped in the Silurian when the glaciation ended, sea level 
rose, and the carbonate platform was flooded once more 
(Sheehan, 1975,1980a, 1988, Sheehan et al., 1996, Budge, 
1972). 

The extinction event marked the boundary between Eco- 
logic Evolutionary Units P2 and P3 (Fig. 10) (Sheehan, 
1996; Boucot, 1983). Ecologic Evolutionary Units were 
long intervals of time during which community associa- 
tions were relatively stable. Evolution appears to have 
been constrained during EEUs, so that most clades evolved 
within their habitats, and few clades invaded new habitats. 
During EEUs incumbency dominated. Groups adapted to 
a particular habitat appear to have had sufficient advan- 
tage over other groups that the incumbents were resistant 
to being displaced. The prevalence of dinosaurs over mam- 
mals during the Mesozoic is a classic example. In the 

Cenozoic, mammals radiated into many niches that had been 
occupied by dinosaurs in the Mesozoic, but the radiation &d 
not take place until the competitively incumbent dinosaurs 
were eliminated by the K E  Mass Extinction Event. 

We will examine the transition between EEUs P2 and 
P3 in each of the field trip stops, with emphasis on how 
brachiopod-dominated communities recovered from the 
extinction and on how environmental changes that pro- 
duced stratigraphic sequences controlled community evo- 
lution. During sequences 01 through 0 4  the Great Basin 
was part of the endemic North American Brachiopod 
Faunal Province, which was completely eliminated by the 
extinction event (Sheehan and Coorough, 1990). Cosmo- 
politan brachiopods preferentially survived the extinction 
event, and as a result, Silurian brachiopods were extremely 
cosmopolitan. At the base of Sequence S1, an entirely new 
brachiopod fauna appeared on the carbonate platform. 

Late Ordovician brachiopod assemblages of the Great 
Basin have not been well described, and only preliminary 
information is available on faunal changes from one se- 
quence to the next during the Ordovician. On the other 
hand, Silurian brachiopods have been well studied (Sheehan, 
1980a, 1980b, 1982) and community changes can be tied 
directly to the stratigraphic sequence history (Harris & 
Sheehan, 1996b). 

During the interval from S1 through S4, progressive in- 
creases in community diversity and complexity document 
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A. Cyclical laminite facies (0.5-6 m cycles) D.Key to symbols in sections 

Mud-cracked, laminated mudstone 
Laminated, rippled mudstone 
Bioturbated mudstone 

Mud-cracked, laminated mudstone 

s d Rippled wackestone 
Peloid packstone 

B. Cross-bedded facies (3-8 m cycles) 

Cross-bedded ooid grainstone 
Rippled ooid-skeletal packstone 
Bioturbated skeletal packstone 

Cross-bedded ooid grainstone 
Rippled peloid packstone 

v Bioturbated skeletal wackestone 
I l l  
rnwpg 

C. Burrowed facies (5-1 0 m cycles) 

Rippled peloid-ooid packstone 
Bioturbated skeletal packstone 

c d  Bioturbated wackestone 
Rippled skeletal packstone 
Bioturbated skeletal wackestone 
Bioturbated mudstone 

0 ooids . peloids 
+ intraclasts 
@ oncoids ,+ pelmetazoans 

d brachiopods 
gastropods 

+ tabulate corals 
rugose corals 
stromatoporoids 

e dasycladacean algae 
f i  stromatolites 

v v mud cracks 
= flat laminae 

cross laminae 
wavy laminae 

-crinkly laminae 
= whispy laminae 
4 ripples * cross beds - storm bedding 
w fenestrae - tepees 

-- hardgrounds 
scour surfaces 

V burrows 
Thalasinoides 

a mounds 
0 - chert 
--- argillaceous 

sandstone 
rxl covered interval 

Figure 5. Facies summaries (A-C) illustrating typical meter-scale cycles. Width of column represents depositional texture: m=inud- 
stone, w =wackestone, p=packstone, and g=grainstone. Symbol key (D) also applies to outcrop section summaries {Figures 11, 14 and 
16). Modified from Harris and Sheehan (1 9 9 6 ~ ) .  



Laminite facies 
Burrowed facies 

mn Cross-beded facies 
Bedded facies 
Basinal facies - Sequence Boundary 

'.r Karst 
M M m R  Caliche 
e o  Oncoids 

-4----l bex (Intrashelf) Basin+ 

thc r-eco\rcry frort-r the Lttc Ortlo\~ician \fa\\ Eutinctiorr. 
This rcxeovcAry i11tc.r~ '11 , ~ t  tlrcl 1,cqilrrlirrq of LEI! 1'0 i \  
kno~+ri tlu-orrglro~it thc woi-ltl (Sllec~llatr, 1996). 1x1 the 
Cre,~t Basin, I)r,~clriopoc~-(1ot1ri11~1t(~cl co~trrrirrnitic~s lla\e 
1,ecu well dcrcr~l)ctl, ant1 tht? c'rrr 1x1 uscktl to ~llirstrate tlrc 
rceo\7et.j. 

Follov ing thc extinction c\ cairt, I~r'rcliiopotl fck~rr i , t \  \\ere 
low in tli\~er\it? ,trld 11,ttl sir~iplc cxcologic strtrcturc.. T11c 
l)r,tchiopod colrlnrr~~~ity a\sociations ol the. Ortlo+tciar-r iiatl 
heen destro?ctl. l luri~lg tlre reorgarri~~itiiln iilter~al rtran! 
survicing RrOllp\ i~rv,~tlc.d t.n\irorr~rlcrrt~rl settings the) tlid 

 lot occ\ip\ prVvio~t\ly. 'Ylrc. lo$\ ol'irrcrrrrrl)c~nt t,tx,i ,ippc,trr 
to h,1\ e allo\vc,tl s11r.t I\  ors to  ratlidtc it1 to n c u  hal)it,it\. 
!Vittrirl-l1't1)it'1t c!i\ chr\tt? I I I C ~ C ' I ~ ~ Y ~  '15 rieL\v t'ix'~ e\ 011 e ~ i .  

Thc~ E'trl) Srl~tri,u~ rc.organt*,ttio~r intc~n,tl \\,is 'ilso clrar- 
,ictc>nr;ctl hy trrrtlo\ t~ of cornrrr~rlrrtri~s tlrrt, to tiijplaccrricnt 
hy new ,tssociatiorls. 111 atlt!rl~otr to incrc,tsrng L\ rthtn-cor-rr- 
lnlrrtit? di\crsrt\, tlw i1111nl)c.r of'co~rirrrrtn~trc\ '11\o incrc~,tsc~tl 
rlrrri~rg t l r c ~  rc>org,~tti,,~tio~i. As a rchsrtit of Incrc.asmc ~nilni- 
l)er\ of corr~rn~lrrrtre~, thr. c * x r \  rroi~nrc-ntal I-CIIN.~ of" irrdtv~cl- 
tlal corrrnlrinitic~s rr,uuoMecl. 111 cor~tr'lst, c!urrlrg tfrc st'nis 
~rrtclrvals of EElT\ eotr~rrrt~rliti~s cborrrrnor~i! I)crsi\tcsti for 
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Table 1. Shelf and shallow-to-middle ramp facies (Harris and Sheehan, 1996a). 
The subfacies that comprise each facies are described in Table 2. 

Facies Component Subfacies Environment 

Cyclic laminite facies Mud-cracked and crinkly laminated Tidal flat complex 
Laminated mudstone 
Muddy bioturbated 
Grainy bioturbated 

Cross-bedded grainstone 
Cross-laminated packstone 
Grainy bioturbated 
Muddy bioturbated 

Cross-bedded facies Subtidal shoal 

Burrowed facies Muddy bioturbated 
Grainy bioturbated 
Thalassinoides burrowed 

Moderate to 
low-energy shelf 

tens of millions of years, and evolutionary changes were 
marked by within-habitat evolution of clades. 

Sequence stratigraphic control on community evolution 

A significant finding of our study of sequence stratigraphy 
in the Great Basin is that reorganization of communities 
occurred at stratigraphic sequence boundaries. Further- 
more, during each stratigraphic sequence there was little 
change in community composition. This was true even 
during the interval of reorganization following the Late 
Ordovician Mass Extinction, suggesting that community 
recovery took place in a series of very rapid reorganiza- 
tions that were followed by longer intervals of community 
stability. The pattern resembles Silurian and Devonian 
patterns that Brett and Baird (1995) documented in epi- 
continental seas in the Appalachians. 

Brachiopod-dominated communities of the Silurian 
carbonate platform 

During sequences S1 and S2 brachiopod communities 
were low in diversity (Table 3). The Virgiana Community 
had few species and is found across the platform and 
extended down the carbonate ramp to the west. In the 
Late Ordovician and later in the Silurian several commu- 
nities partitioned the habitat occupied by only the Virgiana 
Community. During S1 and S2 the middle to distal ramp 
had a very sparse fauna, possibly reflecting a lack of sur- 
vivors that were adapted to this environment. The Virgiana 
Community continued across the boundary between S1 
and S2 with little change. 

At the boundary between S2 and S3 the Virgiana Com- 
munity disappeared and was replaced by the Pentamerus 

Community. Species in the Virgiana Community did not 
evolve into those of the Pentamem Community, which 
was composed of species that invaded from outside this 
region. The Pentamerus Community had a more restricted 
environmental distribution than the Virgiana Community. 

Between sequences S3 and S4, diversity and faunal com- 
plexity increased considerably. The transition was abrupt 
and took place at the sequence boundary. Community 
complexity increased with the addition of the Microcar- 
dinalia, Cyrtia, and Pentlandella Communities in habitats 
below normal storm wave base. The recovery had pro- 
ceeded to a stage where in-place evolution began to domi- 
nate. For example, the most common member of the S3 
Pentamerus Community, Pentamerus, evolved into Penta- 
meroides which dominated the S4 Pentameroides Com- 
munity. However, new taxa were not added gradually to 
communities during S3 or S4, but, instead, diversity jumped 
suddenly across the sequence boundary. 

Community changes occurred across the S4-S5 bound- 
ary, but the number of communities did not increase as it 
did across earlier sequence boundaries. Furthermore, lin- 
eages of taxa present in S4 communities evolved into new 
taxa that occupied similar environmental positions in S5 
communities. Taxa were not commonly radiating into new 
habitats. For example, the new S5 Pentameroides Com- 
munity was composed mostly of species that were derived 
from species present in the previous S4 Pentameroides 
Community. Once again, however, the transition was not 
gradual. Communities were stable in S4, then new com- 
munities appeared across the sequence boundary. 

The recovery interval was completed by the end of S3, 
and the new EEU P3 was underway during S4. Most taxa 
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Table 2. Shelfand shallow-to-middle ramp subfacies (modijed from Harris and Sheehan, 1996~) .  

Subfacies Lithologies Sedimentary Structures Interpretation 

Mud-cracked and 
crinkly laminated 
subfacies 

Laminated 
mudstone 
subfacies 

Cross-bedded 
grainstone 
subfacies 

Cross-laminated 
packstone 
subfacies 

Muddy bioturbated 
subfacies 

Grainy bioturbated 
subfacies 

Thalassinoides 
burrowed 
subfacies 

Mudstone 
Intraclastic 
packstones 

Mudstone 

Ripple cross-laminations 
Fenestral fabrics 

Ooid-skeletal 
grainstone 

Ooid-skeletal 
packstone 
Oncoid 
packstone 

Skeletal 
mudstone 
and wackestone 

Skeletal packstone 
and wackestone 

Skeletal packstone 
to mudstone 

Mud cracks Supratidal 
Crinkly to flat laminations tidal flat 

Flat to low-angle 
laminations 

Cross-laminations 
Low-angle scours 

Burrow mottled to 
homogeneous 
Uncommon ripple to 
flat laminations 

Burrow mottled to 
homogeneous 
Uncommon ripple to flat 
laminations 
Storm beds with basal 
scours 
Thalassinoides burrows 

Intertidal 
tidal flat 

Subtidal shoal 
crest 

Subtidal shoal 

Subtidal, low- 
energy shelf or 
tidal pond 

Subtidal, 
high-energy 
shelf above 
wave base 

Subtidal shelf 
above storm 
wave base 

were constrained to their life styles. New species evolved, 
but they retained the lifestyle and habitats of their ancestors. 

The nature of community reorganizations at sequence 
boundaries remains enigmatic. The community reorgani- 
zations took place during the intervals of carbonate-plat- 
form exposure at sequence boundaries. We infer that the 
intervals of sea level decline and exposure were probably 
much shorter than the intervals of platform submergence 
because karst and soil profiles are not extensively devel- 
oped along some sequence boundaries. 

The community studies are based collections of more 
than 20,000 pounds of bulk samples. Most fossils were 
silicified and most of the samples were obtained by acid 
etching. During the trip we will have the opportunity to 

sample several of the more productive horizons from 
which well-preserved silicified fossils can be collected. 

STOP DESCRIPTIONS 

Stop 1: Pancake Range 

The Pancake Range section is the westernmost section 
visited on the field trip (Fig. 1). The most notable features 
are the prograding and shallowing ramp sequences, the 
sequence-boundary features including an early Silurian 
(late Rhuddinian) karst surface, and the latest Ordovician 
(Himantian) sequence. 

This section is just east of the Llandovery shelf margin 
collapse that steepened the shelf to form the rimmed-shelf 



Hot East 
Monitor Lone Creek Pancake So. Egan Barn spar Tintic Series & 68 Q&€S 
Range Mtn. Range Range Range Hills Mtn. Mtns- &Di?S SXU. k%d .fm 

figfrrc 7 Tittle-oucr plot rlltr~trcrt~~~g trcptottcbc rtrrrtigrc~/,hir ~ r ~ t ~ q i ~ . i ~ t n f i o r  TIP Xcy to tlir filciei trntl o t h ~ r  z~tf;)nltcrflott i c  irr Fi'gt6r.c 6 
Srr*fzon /trccltzr~rt\ (to))) elm ~lln\trwtc~t/ 113 Figz~re 1 %ttr theif thr hon;ortto/ rc.cl/i> I ctrzc7\ ..\,r~p/ittre/c of s r ~ ~ - / c ~ c  el rirrr c i i  c ~ ~ ~ ~ ~ r o ~ r r n n t c ~ l y  
100 tnrtrrs Agr cfcllrr (11 rji.orn Ifar/cittri cl n /  (1 990) 

profile. As a rcrult, the, \thc>tion conrists of stacked ranlp Lakc hfc.nil)er torrgte (18 1x1, ligllt-colort~l), tlte Jack \rallcj 
,intf shelf cleporits. III the [lot Creek Range, 50 k ~ n  to tlre ?\lcn~ber (18.5 rrr, (lark-colorc~tl) ,111d tlw I3ec,itlion Meln- 
ur,st. the. rrctioti is donrir~iltrhtl 1)j dt'tycr ra1111.i facie\ 'ind lwr (10 ttltttXrr, light-colort.rl). Tlrc Scv) Dolo\tone o\ cr- 
the Ilolm-t, \l(~nilt'tirtr Rtrmntioli ~rirnrrred-sltclf pliase). Iic5 the Lakcto\% 11. The \tratigr,lphic nornerrc1,ttrrre of the 

Lakctown ~ u e ~ r ~ b r r s  i.r clxtc~ilclrd frorn th,trtcrtl Nr\ acl,r. and 
Stratigrapl~j Utah (Brttlge ancl Stleeha11 lSSOa, 1980h). Oltr rnemi)er 

Tlic i;,urc&l\,l C)rt;lrtziti~ fijrrns the bl~tffcliffs towarcl the 
ba\e of the moui~tai~r frorrt (Frg. II). Thv o~erlying Ely 
Slwir~gr Ilolo\tolrc. ( l i p p t ~  Ortlo\rici,ln) i\ 91 5 tn thick 
(Fig. 12). 'I'llc. Florrcle \Icrnl)er eonlprijcs the upper 31 
mrttlrr arld it\ l)L1\e> ir 111~irkc~cI 1)y il r~cer\ivc~. I>l;ttY dolo- 
stonrl. 7'11~ other itrcnll)cr\ of thC E1y Spring4 c'innot be 
diRcrcntiatctl. The I,otser Silurian Lakcbtowri ilirlostone 
(297.5 nij conrirt\ of f ix  e rrlt>rtrt)ers; frctr~l tlie I),ne upuards 
thcrt. ,Ire tlre 'T1niy <;rovt' I,,tkc Lfe~lrl>c~r ('76 in, (lark-col- 
orcrl). the 2Xiglt Lake hlcnrbcr (156.5 m, light-coloreci), 
the Gcttel Ilcrri1)cr (1hn1, [lark-colorecf), all rtppcr Ifigli 

,~\.rigrimerlts for the (kttel to J;lck Y:illc!, inter\ nl difkr 
from Budge ant1 Shec'nan (198011). 

Narnp \ t ~ l ~ ~ e i ~ c e r  gradually sh,tllo\z~ed ant1 progracled 
from cx,~rt to welt througllo~rt tllc Late O r d o v i ~ ~ ~ ~ n  ,~nd 
Earl) Sili~rr~tn. The lo\vc,ct tlrrc.c> r,utlp sequences ( 0 1  to 
0 3 )  con\i.rt of b~rrro\t,cil fLcie\ with a gractnal lipward 
Increase in fcitin,~l tlr\ crrity dncl ,thuucl:ulctc. Tht, criteria 
usefill for iclcntifiing tllc rcqtrenoc, bountlaric~~ wily The 
top of seqltrnct OI ir ~rl;~rkc.cl 1)) strl~rnariitc reour and 
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Ftg~tri> 8 I>fyf1~ cr~rt.t~ji)r t h ~  Siluriiitz port o f  ~ ! M J  Bnrn Ilill\ scc- 
tioil (Stop 3) risirtg 1)ettthic a\srit,blog~s c~ntl rellirr~etlt fei~tisres to 
asrzgn drptl~ ;ori~s 0-6 jff(~t-ris U Y Z ~  Shvchan, 1997) Zonr-7 1-6 
correspotld to hc~nllt~c ciccc~~nhlicgc~~ (Brett ct (11 . 1003) oltfiociglt 
zoiacJ 6 i s  ilbs~rtf zti the sIti>//' rectiorts ht~c(itirc+ it i s  rt~sirictwl to 
bnsincll settt~igs Zone 0 irtdiciltcc P L  ~ilf~vtco for cignlficirnt c'xpo- 
sure ,stic/t ( i s  sozles or kcit st fi(ittir~s 

breccia whereas tlrt tops of sec/ue~iccs 0 2  and (13 are 
identified 1,) overlying lotvstand orteoidnl pnckstontl t~nits. 
Exposure st~rfliccls ~ippcttr to Irc al>sent. 

Sequence 0-1 consists of a lowstiuid ot~coitl unit ovcJr- 
lain by cfeep-ramp, platy ~rrudstoncs (lx~siil Floridc AIeml)cr) 
that \hallow ul,uartl into larrrinitc hcies. The I-Iirnairtia~r 
5equencc 0 5  incl~~tlcs a ltighstancl ooid unit (cross-bed- 
ded Gic.ics). This sc(l~~t~rrct~ is ~ ~ l i s ~ i n g  in shdf sections to 
the east (inclucling the so~lthcrn Eg~in Range, Stop 2,  arrcl 
t3arn Hills, Stop 3). 

Ramp f:icie\ pattern, continne thmrigll the three lowcr- 
middle Llatrdovery (1,ower Silt~rian) \ecltlchrrccl\ tltat com- 
prise tlte Xrny <:ro\ t b  I,akc a11cl lot\ er I ligll i.akt1 ~nenrlters. 
The sequences arc clonrirtatccl b) burrowed hcies with 
~~ider - tcc  o f  s1r:~llowirtg towarcl t.,tclr scrlrrcxnctx I~o~tndary. 

Seclue~lce S1 is e;lpp~d '1 Ic'trst \~trfhct. o~erlain 1)) a 40 
em-thick quartz sancl\tonc. 11 Iaminitc facie\ tongues fonns 
thr top of Setluenct S2 ;nicl pt'rtetrati\e k,lrst ta~te~rds 50 
m below the seilnencc' 1)ortnclary (Fig. 13). Sccluence S3 
shallows to within w,n c1 I)ascb altltolrgll cross-beddcd shoals 
arc ilot pre\ctit. 

Tllo upper tfirec. seclttences arc upper I,lando\ery- 
\Venlock shelf I'igoo~r r~ditrrertts Irehint1 tlw \l.lelf-nrargirt 
shoals (Lone Mortntain L?olostone) to the west. Sctluence 
S3 is the upper Ftigh Lake kIenll)er and consists of a 
lower and upper cross-l~cdcletl t:icies and all intervening 
burrowed-fiicies i~rterval. Sec/ue,nce\ S5 (Gettel Member 
,ind fIigh Lakt tongue) and S6 (Jack \/;tlley ;~nd Decathon 
member\) both consist of \ucccssiorts that slrdlow from 
Irurrowccl hcies into cross-Iredclcd (S5) or laniinitt. (S6) 
facics. A karst surhce caps thv Laketo\vrr and reparates it 
from the otcrlying Sev) Dolostonr'. 

Palcontologic ovcxn icw 

The fitrtna of the Ely Springs Dolostorrc~ is part of the 
strongly e~rtletnic Nor-tlr Arzierican Zoogeographic Province. 
t2racltiopocls are typical mernl~crs of this pro\ incc. \Vc>11- 
preservetl silicificct f:,itn~,is in the trppclr part of thca Floride 
Ifember include the brachiopod gcncra flesprrortl~is, 
C:l!yptorthb, I'l(~esiornys (Plnr~siorn~/siJ), Pl~t!/strol)hi(i, Dicero- 
rrz!yorticr, CIxopl~cia, Ptychopketrrc~Zlu, Lcy~ick,c.!yclru, atzcl 
1fyp"iytycha. Associatecj conds iclcntified by Budge (1972) 
include Rigl~omlio \p., Cyrrt/ro~tl~ylloic~~~~s \p., Doit-czcorridiu~tt 
sp., Pcrlaeoplzylltitn sp., Noiloy~hyllt~ttz rp., Lol>oc.orulliutrl 
sp., and Streptelirsnur sp. Tlic thin IIirnantian (acyuencu 
05) tinit contains a [)rachiopocl-cord assetnblage that h'is 
not yet 1,een sturlied. 

Macrofossils changt. siiddenl~ at the Ordovician-Si1uci;m 
ltontldary. The initial Siluri'tn co~n~nr~nity is a braclliopod- 
coral assemblage that is contmon throughout the Gredt 
Rasirr iri the Tony Crovt~ I,ake Xle~nllcr of the I,aktto\z~n 
I?olostone. 'I'hc fituua is co\rrropolitan rather than endemic. 
The lrrachiopod T/ir-gi(ino r~t~~ltc~~asis is 1)) far the most c o ~ ~ t -  
rnon species in the Virgitrttcl Co~n~nnnity (Slrcch,in, 1980hj. 
Small solitary and large colo~ri:tl rngose corals and fiitosi- 
tid and hrliolitid eorals arch also conrmon. 'l'hc conirrr~lnity 
is present aeror4 tlrc platfor~n nntl do\t711 the carbonate 
rarnp that 1)ordrr.s the. pl:\tforrn on the west ,1nd it rrprc- 
writs a variety of hatlitat\ tltat range frorrr rough to quiet 
water. Thr gertrls Virgiclt~n is one. of the. ntost widel! clis- 
tril)ttted lrraclriopotls that e\chr liked (Boucot, 1975). The 
cos~nopolitan ~rature of thi\ f i l ~ ~ ~ ~ i t  ref l t~ts  the strong sclcc- 
tion against 5urkival of tvrdctnic- tala (Sheehan aricl 
Coorough, 1990). 'I'he low tlivcrsity of br;ichiopods in this 
community dncl also the \vide cbcologic distritrution of the 
cornr-ttu~iity art-. (hies to tlte c f f i~ t s  of tllc 1,tte Ordo\ician 
mass extinction. 
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Figure 9. Conceptual model for estimating relative sea-level changes in the ramp phase (Harris and Sheehan, 1997). A. Idealized ramp 
facies model keyed to benthic assemblages 1-5 and including lowstand (LST), transgressive (TST) and highstand (HST) systems tracts. 
Positions of hypothetical sections A-D are marked. Note that the horizontal scale is several hundred kilometers. B: Water-depth curves 
for sections A through D drawn through midpoints of depth ranges (Figure 8). Sections A-C are exposed during LST deposition; the 
upper sequence boundary is marked by exposure at sections A and B. C: Depth profile along the MFS with approximate positions of 
the downdip exposure limits on SB 1 and SB 2 indicated Water-depth curve derived from constraints on maximum rise (MFS facies) 
and maximum fall (LST facies and SB exposure). 

The High Lake Member (S3 and S4) of the Laketown 
Dolostone contains dasycladacean algae of the Verticillo- 
popra Community (Sheehan, 1980a). The poor preserva- 
tion in coarse dolostones makes identification difficult. 
The algae are commonly mistaken for crinoid stems, but a 
few silicified collections have been described (Rezak, 
1959). The community is locally present in the Great Basin 
throughout the Llandovery but is most common in S3. In 
this section the Community is also present in S5, in a 
tongue of the High Lake Member between the Gettel and 
Jack Valley members (Sheehan, 1980a). 

Budge (1972) identified the corals ?Amplexoides radi- 
cosi and Tryplasma sp. from the High Lake Member 
(Sequence S3). He also identified Palaeocyclus sp. and 
Tryplasma sp. in the Gettel Member (S5). 

Stop 2: Sunnyside, southern Egan Range 

The southern Egan Range section lies 75 krn east (in the 
present day geography) of the Pancake Range, Stop 1 (Fig. 
1, 14). Ramp facies reflect this section's updip position 
(compared to the Pancake Range) in the greater abun- 

dance of laminite and cross-bedded facies (Fig. 15). During 
the rimmed-shelf phase, this section was farther removed 
from the shelf margin that lay to the west and contains 
fewer high-energy deposits. 

Stratigraphy 

The stratigraphy is similar to that in the Pancake Range 
(Stop 1). The Upper Ordovician Ely Springs Dolostone 
(139 m) overlies the Eureka Quartzite and includes an 
upper Floride Member (22 m). The Lower Silurian Lake- 
town Dolostone (287 m) consists of five members: the Tony 
Grove Lake Member (72 m), the High Lake Member (102.5 
m), the Gettel Member (103.5 m), the Jack Valley Member 
(8 m) and the Decathon Member (1-2 m). The upper 
High Lake tongue that occurs in the Pancake Range is not 
recognized. The Sevy Dolostone overlies the Laketown. 

Sedimentologic overview 

Facies stacking patterns in the Ely Springs Dolostone 
reflect progradation of Late Ordovician ramp sequences. 
Successive sequences are capped by more extensive shal- 
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Figttre 1 0 .  Sti~~ttrt(iry Of Ecological Eroltrfiotiarlj llrtitr cirttl Krolt~tionczt-?I fi~rtrcir (rnotl$~d fi.cttri Shcr~hmtt, I!l90 EEL'S crrc, i~rrrr~berr~cl 
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(it the fop of tlw dicrgmtrt). 

low-water heirs. 'The lowest 01 sequelice cos~cibts rntircly 
of hurro\vecl &~cies. Fossils, nre nrore abuirda~rt t1ra11 in 
c>qui\aleot strata in the Parta~ke Karlge rcflc~ctirrg the upclip 
position of tlre southern Eg:tn Kangr, cection. \.Vet plarr 
the b'tse of srilttence 0 2  at a scortr sltrfiic*e overlairr h! a 
polymictic brc>ccia having a cluartz sandctone tiratriu. Clasts 
appear to inclr~de larnirlite and burrowcv1-hcies litholo- 
gies. Setlueriw 0 2  consists of burrttwc~d f,icit,s, cappctl by 
a thin (half nicter thick) laminite unit. Sc,clucnce 0 3  is 
\itrtil,ir, except the c'tppirig I,tr~ri~lite cor~rislr of tno  cycle\. 
Sequence 0 4  (Floriclc Mern1,er) displays C+ shallowing sue- 
cess,ion fro111 l)~irrowetf to cross-bedtl~tl to 1;lrnlirritr Gcics. 
TSte Hirnatitian sequencc 03 is abs,ent, as it is in all shelf 
section east of the Egari Range. 

Ramp sccluerrces Sl-S3 corlsist of the Tony Crovc 1,akt. 
alicl Nigli Lake ~iren~l~crc here and in ~ ~ r o s t  clielf s,eetio~ic. 
Tho upper IIiglr Lake tongitc seen at the Pancake Nar~gc 
occurs along the western edge of the dlolf as an extension 
oftlie Lotlr Mountair1 Dolostone shelf margin (crocs-bod- 
dcd faeic.c). Scijuciice S 1  ic cappccl 1)y cross-bedclecl facies 
\vithout e\idih~rcc of exposure (c~s presctlt iir Stop 3). TO\vc~rcl 
the top of s,ecluence S2, a 4 1x1 itlten.al of sm:ill (:30-75 em) 
mound featurt>s occtrr? hotweert b~trrowcd heice (1)elow) 
and the Iarninitc facies cap of the seclrre~ice. Dolonritim- 
tio~i has ohse~~red the orginal fabric Imt tile cclgcs apljear 
1)tirrowed and o\,erlyirrg 1)eds sho\v corrrpaction clrapck. A 
karst/solutio~t collapse 1)reccia (0.5 to 5 111 thick, qru~rt/;- 
sand matrix) masks thrb top of the sequence, cqui\7;tlc1it to 
the karst srrrfitce at the Eiiicake Kange. The overlying 
sequericc 0 3  i c  quite thick and shallows into near shoal 
eo~iditiotis (tr:tlrsitional to the cross-betldtd facies). 

Sctlue~i~ctxi S4-SCi (Cettel, Jack ir:illcy and Xleccrthon 
tnern1)ers) of the rinrrned-sltelf pliase arc prcclorninantl) 
t i i ~ td - s r~~>~~or t i~c~  sItiklf lag0011 del)osit\. Thc top of the 
Laketown is ;I scour stirfdce that m~t! bc, a low-rc4ic.f cllatt- 
t ~e l  fillcd 1)) quartz sanclstone a~rd cad-tonate cl,ists. 

Tlrc fkii~na of tile Ely Sprirlgs Uolostonc inclrrcles ,t 

clivcrst. I,rachiol>otl ,mtf c.or,tl L~trrla 4s tlrro~rgltout ttrc 
platform, the f'runa is cnclemic to North Atilerlc~,~. \.Yell prc\- 
sclvrtl, s,ilicifiecl I)ractliopods frortr the Lomt,r 15 n1 of the 
section include N ~ s g ~ ~ r o r t ? i i s ,  G/!jptort/~is, Plrtt!!strophia, 
L>icer-o~tz?joaia, Tlzacr-odnr~tc~ a r 1 d  Lic)~itkocyclus. 

Thc Ordovician/Silrtrian contact tc \\,ell exposed in this 
\cction ant1 the 'CTirgiclnil Community appears ,tlo~rg with 
the initial trancgrecsion. As ic typical of the conimunity 
'I'irgiuna utclhensi~ ovc~-whclrningl) clon~innte~ tlic corn- 
tntlrtitya The comrn~tnity is prcxccrlt in both S1 .tnd S2 sc- 
qucnccc it1 tlre -limy Crove Lake hlcmher, hut clis,lppc'cirs 
frorn the Great Basin during the reg]-e\\ion at tbte top of 
S2. Nrachiopocl domi~iatctl co~rrmlinities in this \ection 
were tiescr~bcd 1)y Sllceha~l (1980,i). 

Scqucnce S3 in the High lJalcc \le~irhcr contains the 
l.i.rtic*illo?)ora Corrt~ntlnity, ,is in the Par1e:tkc R,mge. The 
l'c~ztatrienls Con~nt~mit) ic prescnt iu Secll~encc. S.3 in rlid~l\' 
plaec~s in the Crcut Basin, k)r c.xarnplc, in thc Harn liills 
section (Stop 3) cvhiclr we will exnilline tortiorrow. Rut the 
Pcnta~nents Cortrnirtnity is not as, \xriciel\i di\trii)ritc~cl as thc 
Virgiajicr Conrmu~~it) (wl~ich ic found here ,rtlcl in near]) ,ill 
r.xpos,ures of setlutxtrcw S l  itnd 52). Both comnrnnitics arc 
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Table 3. Silurian brachiopod-dominated communities (discussed in the text). 

Shallow Deep 
Tidal flat Moderate to low- 

Sequence restricted Tidal flat open Subtidal shoal energy shelf 

S6 stromatolite/ rhynchonellid Pentameroides coral community, 
cryptalgal sp. B Atrypina, Spirinella 

S5 stromatolite/ rhynchonellid Pentameroides Spirinella, unnamed 
cryptalgal sp. B community, Atrypina 

S4 stromatolite/ rhynchonellid Pentameroides Cyrtia, 
cryp talgal sp. A Mcrocardinalia, 

Pentlandella 

S3 stromatolite/ - 
cryptalgal 

Pentamerus 

S2 stromatolite/ stromatolite, Virgiana 
cryptalgal Virgiana , 

rhynchonellid 

S1 stromatolite/ stromatolite, Virgiana, 
cryptalgal Virgiana 

rhynchonellid 

Virgiana 

Virgiana 

dominated by large, globose pentamerid brachiopods, but 
the younger community was distributed over a narrower 
range of environment, possibly because ecospace was being 
partitioned as recovery from the extinction proceeded. 

Sequence S4 in the lower part of the Gettel Member 
contains the Pentlandella Community, to which Sheehan 
(1980a) assigned a possible C6 (Latest L1andovery)-Early 
Wenlock age, but more recent work indicates a C4-5 (Late 
Llandovery) age. The community is dominated by Pentlan- 
della merriami, with rare Atrypina erugata, Spirigerina sp., 
plectambonitids and finely ribbed orthids. The community 
was adapted to quiet water and a muddy substrate. Shal- 
lower water deposits on the carbonate platform at this time 
were dominated by the Pentameroides sp. A Community 
of Sheehan (1980a). 

The lower part of sequence S5 in the upper the Gettel 
Member contains Unnamed Community A, which has 
diverse brachiopods in strata deposited below normal wave 
base, but above storm wave base. This community contains 
elements of the shallower water Pentameroides sp. B Com- 
munity which occurs in other sections in the southern 
Egan Range. Other species include Flabellitesia flabel- 
lites, Isorthis sp., Dicoelosia biloba, Eoplectodonta sp., 
Microcardinalia sp., Atrypa? sp., Atrypina erugata, Cyrtia 
sp., and ?Spirinella pauciplicata eganensis. The rugose 

coral Rhegmaphyllum sp., aff. R. conulus, is present in this 
community (Budge, 1972). 

The upper part of Sequence S5 in the upper part of the 
Gettel Member contains the Atrypina Community, from 
which 14 species have been identified (Sheehan, 1980a). 
Atrypina erugata is the most common species, and com- 
mon associates include Flabellitesia flabellites, Isorthis 
sp., Dicoelosia biloba, Eoplectodonta sp., Pentameroides 
sp., Cyrtia sp., Howellella sp., and Spirinella pauciplicata 
eganensis. Budge identified a diverse coral fauna from this 
community, including Asthenophyllum spp., Rhegmaphyl- 
lum sp., aff. R. conulus, Rhizophyllum sp., Tryplasma spp., 
Rhabdocylcus, and Amplexoides sp. 

Sequence S6 (Jack Valley Member) contains a very 
diverse assemblage assigned to the Atrypina Community. 
Some assemblages of this community are dominated by 
Atrypina emgata, but most commonly no single species is 
a clear dominant in any given collection, and no species 
occurs in all collections assigned to this community. 
Twenty-three species have been recorded in this commu- 
nity (Sheehan, 1980a), the most common ones include 
Atrypina erugata, Flabellitesia flabellites, Dicoelosia sp., 
Camarella? sp., Protochonetes elyensis, Microcardinalia 
sp., Stegerhynchus estonicus, Hercotrema perryi, Atrypa 
(Gotatrypa) cf. A. (G.) gibbosa, Hedina? sp., and Spirinella 
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Figure 11. Location of the Pancake Range traverse on Lockes 7.5 minute quadrangle map and afield photograph from the west-north- 
west. Members of the Ely Springs and Laketown Dolostones are indicated by letters on the photograph (contacts marked by thin lines). 
The Eureka Quartzite (Oe) is at the base of the mountain. The Ely Springs Dolostone (Oles) includes the Floride Member (Olesf). The 
Laketown Dolostone consists of the Tony Grove Lake Member (Slt), the High Lake Member (Slh), the Gettel-upper High Lake-Jack 
Valley Member-Decathon Members (Slg-h-j-rl). Approximate line of traverse (thick line) through Ely Springs and lower Tony Grove 
Lake follows line of outcrops but shijits north in Tony Grove Lake to climb through cliffs. 

pauciplicata eganensis. This community is very similar to 
the Atnjpina Community from the underlying SS sequence. 
However, several species change relative abundances from 
the lower to the upper interval. In addition, three species 
present in the underlying unit are not found in the upper 
unit (Isorthis sp., Dicoelosia biloba, and Howellella sp.), 
and twelve species present in the upper community have 
not been found in the lower community (including the 
relatively common species Camarella? sp., Protochonetes 
elyensis, Microcardinalia sp., Stegerhynchus estonicus, 
Atypa (Gotatrypa) cf. A. (G.) gibbosa, and Hedina? sp.). 
The pattern of change reinforces the observation that com- 
munity changes seem to have occurred at the sequence 
boundaries, rather than by gadual change during the time 
the sequences were being deposited. 

A diverse coral fauna in the S6 Atrypina Community 
identified by Budge (1972) includes Asthenophyllum spp., 
Rhegmaphyllum sp. , aff R. conulus, Rhizophyllum sp., Try- 
plasma spp., Rhabdocylcus, and Amplexoides sp., Palaeo- 
cyclus spp., and Diaphragmaphyllurn. 

Note that throughout the Silurian part of the section, 
within-habitat diversity was increasing, as the biota recov- 

munities were being packed into ecospace, as communities 
became more narrowly niched. By the time of deposition 
of the upper part of the Laketown Dolostone community 
composition changed by in-place evolution, rather than 
invasion from external sources. Tomorrow we will exam- 
ine another section (Barn Hills, Stop 3) from slightly dif- 
ferent environments, where we will see community com- 
plexity on a regional scale also increases, as different com- 
munities are found in the upper part of the Laketown 
Dolostone. 

Stop 3: Barn Hills 

The Barn Hills section is located in a middle shelf posi- 
tion on the continental shelf (Fig. 1, 16). It is close to the 
center of the Ibex Basin, an intrashelf basin south of the 
Tooele Arch. Ramp sequences have well-developed lami- 
nite facies caps and the Lower Silurian ramp carbonates 
include relatively thick cross-bedded facies intervals (Fig. 
17). In contrast, the overlying rimmed-shelf facies are lower 
energy than in the Pancake Range (Stop 1) and southern 
Egan Range (Stop 2) sections, continuing the pattern of 

ered from the extinction. On a regional scale more com- decreasing energy as we move eastward across the shelf 
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lagoon. This stop is about 150 km east of the southern 
Egan Range (Stop 2) in present day geography. 

Stratigraphy 

As in the Pancake Range (Stop 1) and southern Egan 
Range (Stop 2) sections, the Upper Ordovician Ely Springs 
Dolostone (164 m) overlies the Eureka Quartzite. Four 
members are recognized in the Ely Springs (Budge and 
Sheehan, 1980b): the Ibex Member (19 m), the Barn Hills 
Member (32.5 m), the Lost Canyon Member (77.5), and 
the Floride Member (35 m). The Lower Silurian Laketown 
Dolostone (307 m) consists of the same five members that 
occur at the southern Egan Range section: the Tony Grove 
Lake Member (19 m), the High Lake Member (190 m), 
the Gettel Member (77 m), the Jack Valley Member (16 
m), and the Decathon Member (5 m). The Gettel and Jack 
Valley members differ slightly from Budge and Sheehan 
(1980b). The Sevy Dolostone overlies the Laketown as in 
the other sections. 

Sedimentologic overview 

In this middle shelf position, Upper Ordovician (Ely 
Springs Dolostone) ramp sequences 01-04 consist of 
burrowed and laminite facies in varying proportions. This 
section illustrates the use of facies stacking to delineate 
sequences: exposure surfaces occur in laminite facies. With- 
in laminite facies intervals, sequence boundary placements 
are based on stacking patterns of the meter-scale cycles 
(using cycle thicknesses and subfacies types). Lower Silur- 
ian ramp sequences (Tony Grove Lake and High Lake 
members) contain intervals of the cross-bedded facies, 
indicative of higher energy shelf conditions. Laminite facies 
units cap sequences S1 and S2 and the top of sequence S2 
is marked by a breccia with a quartz-sand matrix (as at 
southern Egan Range, Stop 2). 

The rimmed-shelf phase sequences S4 to S6 (Gettel, 
Jack Valley and Decathon members) are predominately 
burrowed facies typical of the Ibex Basin shelf lagoon. 
Laminite units cap both sequences S5 and S6. The top of 
sequence S5 is locally channeled and filled with a breccia. 
The top of the Laketown is deeply eroded and channeled 
southwest of this section (to be viewed if time permits) 
below the Sevy. 

Figure 12. Graphic summary of the Pancake Range section show- 
ing stratigraphy, sedimentological features for key, see Figure 
5D), facies (L=laminite, X=cross bedded, and B=burrowed), 
and sequences. Stratigraphic abbreviations used for the 
Laketown Dolostone are G=Gettel Member, HL=High Lake 
Member, JV= Jack Valley Member, and D= Decathon Member. 
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Exposure surface = sequence boundary 

Interconnected 
sand-filled fractures 
extend 12 m below 
sequence boundary. 

9 m thick breccia 
with mixed carbonate 
clasts in sandstone 
matrix 

Figure 13. Schematic summay of karst features at the top of sequence S2, Tony Grove Lake Member, Pancake Range. Base of lower 
breccia is 48 m below the sequence boundary. Quartz sand$lls karst features. Position of photographs indicated by letters on main 
diagram. A) Sand filled clissolution pipe (light colored) approximately 2 m in dinmetel: B) Clasts within lower breccia. The source of 
the clast with the fenestral fahrics (left of pen) occur >40 m higher in the section belotu the overlying sequence bounda y. Pen = 14 cin. 

Paleontologic overview 

Time constraints and the long climb needed to reach 
the upper part of the section will preclude a study of the 
fauna of the Ely Springs Dolostone. Silicified fossils are less 
common here than in the southern Egan Range, and most 
of the fossils have been dolomitized. 

The Virgiana Community is present again in S1 and S2 
Virgiana utahensis dominates the community which includes 
very rare orthids, dalmanellids, rhynchonellids and atrypids. 
Silurian brachiopod communities were described by 
Sheehan (1980a). 

The dasycladacean Verticillopora Community is common 
in S3, and is associated with the Pentamem Community. 
The Pentamerus Community is dominated strongly by 
Pentamerus sp. Although similar in overall morphology, 

the globose pentamerids Virgiana and Pentamerus are not 
closely related. Rather than in-place evolution in this set- 
ting, Virgiana utahensis disappeared. at the end of S2, and 
in S3 it was replaced by the invading Pentamerus Com- 
munity. In many sections on the carbonate platform, S4 
contains the Pentameroides Community. In this case 
Pentarneroides was derived from Pentamem, but the tran- 
sition took place during the regression between S3 and 
S4. Apparently the disruption of habitats associated with 
sea level decline at the sequence boundaries was required 
to allow the replacements to proceed. 

In the Barn Hills Section, S4 (the Gettel Member) con- 
tains the Cyrtia Community. Cyrtia sp. is abundant associ- 
ated with rare specimens of Flabellitesiaflahellites, Atrypa 
(Gotatrypa) hedi americensis, and Spririnella pauciplicnta. 
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Figure 14. Location of the Southern Egan Range (S~mnysirle) traverse on Caoe Valle!/ Well 7 5 ininute quadrangle ?nap and afield plzo- 
tograph from the west-southwest. Members of the Ely Springs and Laketown Dolostones are indicated b!/ letters on the photograph 
(contacts marked hy thin lines). The Eureka Quartzite (Oe) is at the base ofthe ~nountain to the lower I& T l ~ e  El!/  spring,^ Dolostone 
(Oles) includes the Floride Member (Olesf). The Laketown Dolostone consists o f  the Ton!/ Grore Lake Me~nher (Slf), the High Lake 
Member (Slh), the Gettel-Jack Valley Meml7er (Slg-j) and Decathon Member (just over hill crest to top ~ g l ~ t ) .  Approxiinc~te line of tra- 
verse (thick line) follows ridge through lower Gettel, then shifts to south to rench Jack kl le! /  and Decathon. 

The several members of the community were adapted to 
live on a soft substrate (Sheehan, 1980a). In a locality that 
does not contain brachiopods, Budge (1972) identified the 
rugose coral Rhahdocyclus, which also has adaptations for 
survival on a soft substrate. 

The Spirinella Community is found in S5. This commu- 
nity, also with adaptations for life on a soft substrate, con- 
tains Spirinella pauciplicata, Hercotremc~ pnhmnagatensis, 
an unidentified athyridacid, and Brachyprion (Eomegastro- 
phia) geniculatn subspecies A. 

Sequence S6 has the Spirinella Community containing 
the same fauna as in S5, except Brachyprion (Eornegastro- 
phia) geniculata subspecies B is present. S6 also has an 
abundant coral fauna including the rugose corals Astheno- 
phyllurn sp. and Rlaabdocyclus sp. and the tabulate corals 
Syringopora sp., Cystihalysites sp., and Heliolites sp. 
(Budge, 1972.) 

At the end of the Llandovery, the S5 communities were 
as numerous and diverse as they were prior to the end 
Ordovician extinction event. Evolution was also begin- 
ning to produce distinctive faunas around the world, and 
zoogeographic provinciality was recovering from the ex- 

tinction event. Notice that the Virgiana Community domi- 
nated the range of platform environments in~mediately 
following the extinction event. By the upper part of the 
Laketown Dolostone, communities were much more di- 
verse. In addition, the upper part of the formation has dif- 
ferent communities from section to section. This suggests 
that community complexity was increasing as individual 
communities became restricted to narrow environmental 
tolerances and more communities were packed into the 
ecospace of the carl~onate platform. 

Stop 4: Tintic Mining District (optional stop), East Tintic 
Mountains 

The Tintic Mining District produces silver, gold, lead, 
copper and zinc and it is divided into three sub-districts 
(Cook, 1957; Morris and Lovering, 1979). This stop is in the 
oldest sub-district, the Main District in which the initial 
discovery was made in 1869. Early mining was directed 
toward surface ore bodies. We will stop at the 1890 head- 
frame of the 3000-ft deep, Bullion Beck and Champion 
Mining Company mine, that marks the site of the s~~bsurface 
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discovery by John Beck (Fig. 18). The surrounding hills 
are marked by the diggings of numerous mines. Production 
in the Main District peaked early in the century. 

From this stop, we will drive through the East Tintic 
District on the east side of the range. Prospecting began 
after the Main District discovery, but production did not 
really begin until the discovery of the Central ore body in 
1916. The initial phase of production peaked in 1920-41 
but was finished by the late 1940s. The discovery of the 
Burgin in 1958 and Trixie in 1969 mines resulted in a sec- 
ond production peak that continues to the present. 

This stop is near the eastern limit of preserved Upper 
Ordovician-Lower Silurian strata on the northeastern edge 
of the Ibex Basin. We are now located 175 km northeast of 
the Barn Hills (Stop 3). Sequences are slightly thinner and 
eroded more extensively in this inner shelf setting (Fig. 6). 
(In fact, late Silurian-early Devonian erosion has thinned 
the Silurian section so that only sequence S1 remains at 
some localities.) Sequence are predominantly character- 
ized by alternations of burrowed facies (maximum flood- 
ing) and laminite facies (straddling sequence boundaries). 
Additional criteria for identifying sequence boundaries 
occur in some sections. For example, Sexton (1994) identi- 
fied a soil horizon at Spor Mountain (north of Delta, Utah) 
at the top of sequence 01.  

We will not examine a section near this stop due to 
time constraints and the location of the most suitable out- 
crop (two thirds of the way up Pinyon Peak, the isolated 
peak north of the highway, east of the pass). 

ROAD LOG 

Dav 1: Salt Lake Citv. UT to West Wendover. NV to 
Elv. NV 

0.0 0.0 Junction of Interstate 80 and Interstate 
215 in Salt Lake City. Proceed west on 
Interstate 80. 

115.2 115.2 Exit #2 for Wendover, Utah. Set your 
watch back one hour because you are 
now in the Pacific Time zone. 

2.8 118.0 Exit #4l0 for West Wendover, Nevada. 
0.3 118.3 Turn left (south) at end of ramp. 
0.2 118.5 Turn right (west) at intersection (light) on 

Alternate Highway 93, the main drag of 
West Wendover. We will stop for a one- 
hour dinner break. 

Figure 15. Graphic summary of the southern Egan Range section 
showing stratigraphy, sedimentological features (for key, see Fig- 
ure 5D), facies (L=laminite, X=cross bedded, and B=burrowed), 
and sequences. Stratigraphic abbreviations are Flor. = Floride 
Member and ]=Jack Valley Member. 
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Figure 16. Location of the Barn Hills traverse on Barn 7.5 minute quadrangle map and a field photograph viewed from the east. 
Members of the Ely Springs and Laketown Dolostones are indicated by letters on the photograph (contacts marked by thin lines). The 
Eureka Quartzite (Oe) occurs in scattered outcrops at the base of the mountain. The Ely Springs Dolostone consists of the Ibex and 
Barn Hills Members (Oesi-b), the Lost Canyon Member (Oesl), and the Floride Member (Olesj,?. The Laketown Dolostone consists of 
the Tony Grove Lake Member (Slt), the High Lake Member (Slh), the Gettel-Jack Valley-Decathon Members (Slg-j-(1). Approximate line 
of traverse (thick line) in the Ely Springs is along gully whereas Laketown section is along ridge line. 

1.0 119.5 Turn left and proceed south on Alternate 
Highway 93. 

58 177.5 Intersection with Highway 93. Continue 
straight (south). 

45 222.5 McGill-site of former smelter for copper 
mines near Ely. 

12 234.5 Intersection with Highway 6/50 (light) in 
East Ely. Continue straight (west) on 
6/50 into Ely 

1.1 235.6 Turn right at the Hotel Nevada onto Fifth 
Street. 

0.1 236.7 Four Sevens Motel, Ely. 

Dav 2: Elv. NV to the Pancake Range to Elv 

0.0 0.0 Hotel Nevada,,Ely-proceed west on 
Highway 6/50. 

0.1 0.1 Turn left on Mill Street (Highway 6). 
1.0 1.1 Turn right on Highway 6. 
4.7 5.8 Muny Summit, Egan Range. 
17.5 23.3 Continue straight at the junction with 

Highway 318, which leads to Lund and 
Las Vegas. 

15.0 38.3 Current Summit, Horse Range. White 
Pine Range visible ahead to right as we 
descend. 

12.5 50.8 Currant-Entering Railroad Valley. 
11.3 62.1 Facility for Railroad Valley Field (to left). 

Pancake Range is low range ahead. 
8.5 70.6 Milepost 98. 
0.6 71.2 Right on dirt road, cross the cattle grate. 

Road parallels the range. 
8.4 79.6 Road bends left into Wood Canyon. 
0.6 80.2 Road bends right, then turn left through a 

135' curve onto track. 
0.5 80.7 Park. STOP 1, Pancake Range. Turn 

around. The measured section is located 
on the west side of the Pancake Range, 
8.5 miles northeast of Black Rock 
Summit in the NE 114 of unsurveyed 
section 25, T. 9 N., R. 54 E. (Fig. 11). 
We will walk east-southeast across the 
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draw and climb through a notch in the 
Eureka Quartzite to reach the base of 
the section. 

0.5 81.2 Sharp right onto dirt road. 
9.0 90.2 Turn left on Highway 6. 
70.1 160.3 Turn left into Ely on Mill Street. 
1.1 161.4 Turn right onto Aultman Street at junction 

with Highway 50. 
0.1 161.5 Hotel Nevada, Ely. 

Dav 3: Elv. NV to Sunnvside. southern Eean Range to Ely 

0.0 0.0 Hotel Nevada, Ely-proceed west on 
Highway 6/50. 

0.1 0.1 Turn left on Mill Street (Highway 6). 
1.0 1.1 Turn right on Highway 6 
22.2 23.3 Turn left (south) on Highway 318. 
7.5 30.8 Lane's Motel at Preston. 
4.2 35.0 Carter's General Store, Lund. 
24.4 59.4 Shingle Pass Road on left, continue 

straight. 
5.4 64.8 Turn left (east) onto dirt road. Proceed 

through gate and turn left (north) along 
inside of fence. 

0.9 65.7 Center of wash; gravel pit to right. 
0.1 65.8 Turn right (northeast) on track at a 45' 

angle. 
0.9 66.7 Cross wash and on the far side take the 

right fork at Y intersection. 
1.7 68.4 Park at fork in track. STOP 2, southern 

Egan Range. Turn around. The mea- 
sured section is located on the west 
side of the southern Egan Range, 2.9 
miles northeast of Whipple Ranch, 
Sunnyside beginning in the SE 114 NE 
114 of section 14, T. 7 N., R. 62 E. and 
ending in the SW 114 NW 114 of sec- 
tion 13, T. 7 N., R. 62 E.(Fig. 14). We 
will walk east around the south end of 
the Eureka Quartzite outcrop to reach 
the base of the section. 

1.7 70.1 Left at Y intersection, cross wash. 
0.9 71.0 Turn left (southwest). 
1.0 72.0 Turn right (north) on Highway 318. 
29.8 101.8 Carter's General Store, Lund. 

Figure 17. Graphic summary of the Barn Hills section showing 
stratigraphy, sedimentological features (for key, see Figure SD), 
facies (L=laminite, X =cross bedded, and B =burrowed), and 
sequences. Stratigraphic abbreviations are TGL= Tony Grove 
Lake Membec JV=Jack Valley Member, and D=Decathon 
Membe7: 
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Figure 18. Headframe of the 3000-ft deep, Bullion Beck and 0.9 

Champion Mining Company mine in the Tintic Mining District, l lO . l  
Eureka, Utalz. 1.6 111.7 

11.7 113.5 Turn right (east) on Highway 6. 47.3 159.0 
22.4 135.9 Turn left into Ely on Mill Street. 1.0 160.0 
1.1 137.0 Turn right onto Aultman Street at inter- 

section of Highway 6/50. 1.9 161.9 
0.1 137.1 Hotel Nevada, Ely. 2.5 164.4 

Day 4: Elv. NV to the Barn Hills. Confusion Range to Salt 
Lake Citv. UT 

5.8 170.2 

0.0 0.0 Hotel Nevada, Ely-proceed east on 
Highway 6/50. 

1.1 1.1 Right at East Ely light on Highway 5.6 175.8 
6/50/93. 

21.7 22.8 Connors Pass, Schell Creek Range. 
5.0 27.8 Continue on Highway 6/50. Highway 93 32.7 208.5 

turns off to right (south). 
19.1 46.9 Sacramento Pass, Snake Range. 1.2 209.7 
10.3 57.2 Junction with Highway 487, continue on 

Highway 6/50. 

Border Inn, Nevada-Utah stateline. Set 
your watches ahead one hour as we 
reenter the Mountain Time zone. 

Exit King Canyon, Confusion Range. 
Entering the Tule Valley with the 
House Range ahead. 

Turn right (south) onto dirt road parallel- 
ing the mountain front. 

Turn left at intersection. 
1959 Chevy BelAir (2 door)-go straight. 
Turn right (west) on track toward playa. 
Enter Gettel Playa and drive to right of 

"island toward the southwest. 
Park at base of fan on western edge of 

playa, north of isolated knob. STOP 3, 
Barn Hills. Return along same path. 
The measured section is located on the 
east side of the Barn Hills, Confusion 
Range, 2 miles north of Ibex Well, 
beginning in the SE 114 NW 114 of sec- 
tion 26, T. 21 S., R. 14 W. and ending in 
the NE 114 NE 114 of section 34, T. 21 
S., R. 14 W. (Fig. 16). We will walk west 
to the mountain front to reach the base 
of the section. The contact with the 
Eureka is covered at this location but is 
exposed to the north. 

Exit playa on track. 
Turn left (north) on dirt road. 
Turn right at Chevy. 
Turn right on dirt road. 
Turn right (east) on Highway 6/50. 
Skull Rock Pass (top of roadcut), House 

Range. Entering the Sevier Desert 
with Sevier Lake ahead to the right. 

Light in middle of Delta, Utah. 
Turn left on Highway &Highway 50 

separates here. 
Cheese factory. 
Continue straight on Highway 6 at 

junction. 
Continue on Highway 6. Turnoff on 

Highway 174 to the left leads to the 
Intermontane Power Project and Topaz 
Mountain. 

Lyndyl-intersection with Highway 132, 
continue on Highway 6. Leaving the 
Sevier Desert. 

Highway 6 bends right into East Tintic 
Mining District. 

Head frame for the Bullion Beck and 
Champion Mining Company mine in 
the East Tintic Mountains. OPTIONAL 
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STOP 4. This location is near the eastern Historical perspective and stratigraphic synthesis. Milwaukee Public 

limit of the Upper Ordovician-Lower 
Silurian strata in the Great Basin (Fig. 
1). We will not be examining a section 
at this stop but intend to summarize the 
inner shelf facies. After stop, continue 
east on Highway 6. 

0.5 210.2 Eureka Post Office. 
0.8 211.0 Tintic High School. 
19.6 230.6 Enter onto Interstate 15 headed north. 
54.0 284.6 Intersection of Interstate 15 and 

Interstate 215, south of Salt Lake City. 
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