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INTRODUCTION 

Despite the few systematic paleontologic studies on fossils from the Livengood 
quadrangle, faunal reports and lists are available in the literature as far back as the 
early 1900s for Paleozoic and Mesozoic strata in the quadrangle; Mertie (1 937) 
provides the most detailed data. Other references with faunal information for various 
units and areas in the Livengood quadrangle include Martin (1926), Mertie (1917), 
Prindle (1908, 1913), Prindle and Hess (1906), and Robinson (1 983). This report 
includes all these older data with improved locality information and updated age 
assignments. 

Paleozoic and Mesozoic fossils from the Livengood quadrangle are generally 
poorly presenred because the rocks are tectonically disrupted and sheared locally and 
have undergone at least lower greenschist facies metamorphism. The oldest 
recognized fossil, the trace fossil Oldhamia, occurs in olive-green slate of the 4Zwg 
unit, but can only be recognized where cleavage and bedding are parallel, or nearly 
so. Most of the carbonate rocks in the quadrangle are so recrystallized that 
recognition and recovery of fossils is difficult. Conodonts from rocks of Early 
Ordovician to Triassic age have color alteration indices (CAI) of 5 to 6, indicating that 
these rocks reached at least 300" to 400°C. One exception is a sample from the Lost 
Creek limestone unit (table 1, loc. 23, USGS colln. 11 437-SD) which produced 
conodonts having a CAI value of 4. The most recrystallized carbonate rocks are in the 
Tolovana Limestone (Silurian to Middle Devonian). In this unit, the only megafossils 
easily recognizable in the field are corals and brachiopods. Shelly forms are hard to 
recover from the enclosing rock matrix and even generic determination is difficult. 
Upper Devonian limestone bodies near the base of the Quail unit are also locally 
recrystallized, particularly where the unit is thin bedded. Commonly, the only 
identifiable megafossils are crinoid ossicles and tectonically stretched tabulate corals. 
Extensive silicification of megafossils at locality 110 (field no. 87ABd10) allowed 
etching of rugose and tabulate corals. Thin sections of corals from unetched rock 
frequently show tectonically sheared but generically identifiable forms (James Sorauf, 
written communication, 1 989). 

Fine-grained siliciclastic rocks have yielded the best preserved Paleozoic 
fossils in this region. Rather well-preserved and identifiable fossils, most frequently as 
casts and molds, are known from the uppermost sedimentary beds of the Fossil Creek 
Volcanics (Upper Ordovician), as well as from the Cascaden Ridge unit (Middle 
Devonian). 

Table 1 gives the approximate location of all paleontologic collections from the 
Livengood quadrangle that have been made since 1900. The faunal and floral 
identifications are the original determinations and have not been revised, except 
where noted. Taxonomic concepts and stratigraphic ranges have changed 
considerably during the last 100 years so that taxonomic and age determinations 
given for some samples are literally out-of-date. Many of the collections were not 
reevaluated either because they have disappeared or appropriate specialists were 
unavailable. Nonetheless, all paleontologic data are included here so that future 
investigators can understand the basis for the age assignment of stratigraphic units in 
the Livengood and adjacent quadrangles. 



Fossil localities in table 1 are arranged roughly in order of decreasing geologic 
age. All localities are plotted on a geologic base map generalized from Webar and 
others (1 992). The locations and analyses of fossil collections were taken from 
published reports and unpublished reports written chiefly by paleontologists of the 
U.S. Geological Survey, and a few paleontologists affiliated with private industry, 
universities, or other government agencies. Some collections have been examined by 
several paleontologists and many localities have been relocated and resampled. 
Multiple collections from the same locality have the same locality number on the map 
and table 1. The accepted age for each unit as used by Weber and others (1 992) is 
based on the most biostratigraphically significant collections; these are marked by an 
asterisk in table 1. For various reasons, the accepted age may be broader or narrower 
than that suggested by paleontologists. Rarely, a single locality on the map appears 
with two numbers; these numbers represent individual collections that are too close to 
show separately on the map. Because of the constraints of map scale, some localities 
may appear to be plotted in an inappropriate unit. For the most accurate location, we 
suggest that latitude and longitude coordinates be used in conjunction with 1 :63,360- 
scale topographic maps. 

REMARKS AND AGE ASSIGNMENTS 

CAMBRIAN 

Specimens of the distinctive trace fossil Oldhamia (Mertie, 1937, pl. 9) are 
probably the oldest fossils known from the Livengood quadrangle. These forms occur 
on a mountain at elevation 3020 ft (now informally called "Mt. Oldhamia"), 1.5 miles 
southwest of VABM Ronald (loc. 1). This locality was thought by Mertie to be part of a 
Mississippian sequence, though no other fossils were associated with it (Mertie, 1937, 
p. 121). None of the other localities listed by Mertie as containing Mississippian fossils 
(1 937, p. 120) is really close or clearly related to this site, especially as they are now 
known to be separated by a major thrust fault. The Oldhamias occur in olive-green 
slates containing very thin layers of gritty siltstone. The Oldhamia beds are mapped 
within the Wickersham unit (4Zwg) which, in this area, underlies a prominent 
sequence of maroon and green slate (CZwa). Churkin and Brabb (1965) suggested 
that the Mt. Oldhamia locality was of Cambrian age, because other OMhamiabearing 
strata from east-central Alaska (e,g., in the Circle and Charley River quadrangles) 
were thought, but not proven, to be Early Cambrian. Although, no where in Alaska, is 
Oldhamia known to occur in beds of undisputed age the worldwide occurrences are 
nearly all Lower Cambrian (Lindholm and Casey, 1990; Hofmann and Cecille, 1981). 

ORDOVICIAN 

Sedimentary strata in the Fossil Creek Volcanics (Ofv) have also been dated by 
fossils, A collection made by Eliot Blackwelder in 191 5 on the east bank of the 
southeast fork of Willow Creek (loc. 3) was identified as Early Ordovician by Edwin Kirk 
and E.O. Ulrich on the basis of one brachiopod and several trilobites. From 
Blackwelder's notes, the location of this site is quite clear, although later workers have 
failed to find additional fossils at this site. In 1972, M.E. Taylor and A.J. Rowell 
reexamined the old collection, revised the identifications, and confirmed the Early 
Ordovician age. In addition, J.W. Huddle recovered Early Ordovician conodonts from 



the same sample. J.E. Repetski (1 992, written communication) refined the age of 
Huddle's conodont faunule to middle or late Tremadocian. The fossils come are from 
the basal sedimentary unit of the Fossil Creek Volcanics. An earliest Ordovician 
(middle Tremadocian) age was confirmed by A.G. Harris and R.C. Orndorff (1 988, 
written communication) on the basis of conodonts from another nearby site. 

Late Ordovician fossils from the uppermost part of the Fossil Creek Volcanics 
were illustrated and discussed in three papers: corals by Oliver and others (1975, p. 
24, pl. 4, figs. 1 -6), a sphinctozoan sponge by Rigby and others (1 988), and 
brachiopods and gastropods by Blodgett and others (1 987). Other fossils (corals, 
trilobites, and conodonts) from this unit were discussed in the latter paper, but were not 
illustrated. One radioiarian occurrence of Ordovician age is recorded in table 1 (loc. 
10). 

The Livengood Dome Chert generally produces radiolarians that are too poorly 
preserved for useful age determination (table 1). However, graptolites (Chapman and 
others, 1980), conodonts, and sponges date the unit as Ordovician (table 1, locs. 14 
and 1 5). 

The occurrence of radiolarians and sponge spicules in the Amy Creek unit 
(table 1) suggests that at least part of this unit, as presently mapped, is of Paleozoic 
age. Other stratigraphic evidence suggests that the Amy Creek may be, in part, of 
Precambrian age. It is siliceous and dolomitic and contains algal-coated grains, 
features reminiscent of Tindir-type or lowest Paleozoic dolomites in the Charley River 
quadrangle (Brabb and Churkin, 1969). The precise age of the Amy Creek remains 
unresolved; it overlies the Livengood Dome Chert of Ordovician age, but the contact 
may be structural rather than stratigraphic. 

SILURIAN-DEVONIAN 

The age and correlation of rocks along the second tributary on the west side of 
Lost Creek in the Livengood C-4 quadrangle (loc. 23) have had a varied history, 
though these rocks contain fossils. The site was examined originally by Overbeck in 
1918 who considered the rocks to be part of the Livengood Chert. Fossils from the site 
were considered nondiagnostic by G.H. Girty, U.S. Geological Survey; but these 
fossils, in addition to some from other localities, led to a tentative Mississippian age 
assignment for the Livengood Chert (Mertie, 1937, p. 11 0). Subsequently, the 
inclusion of these rocks in the Livengood Chert was questioned because they are not 
lithologically typical of the chert unit. 

In 1962, Helen Duncan and W.A. Oliver, Jr. re-examined the corals from the 
original collection and assigned them a Silurian or Devonian age. New collections 
from locality 23, made in the 1960s and 1970s, confirmed a Silurian to Middle 
Devonian age. 

By 1980, the Livengood Chert was redefined as the Livengood Dome Chert, a 
type section in a large borrow pit (table 1, loc. 14) about one mile north of the Lost 
Creek fossil site was chosen, and an Ordovician age was established on the basis of 
graptolites found in the type section. The Lost Creek fossil section was excluded from 



the redefined Livengood Dome Chert. More recently, diagnostic Late Silurian 
brachiopods and trilobites were found in the Lost Creek unit (Blodgett and others, 
1988). Another limestone in the vicinity of Lost Creek contains crinoid ossicles and is 
included within the Lost Creek unit (DSI) in this report. 

The Schwatka unit (Dsl) produces a low-diversity fauna. The most 
biostratigraphically diagnostic elements are conodonts and the distinctive two-hole 
crinoid ossicle, Gasterocoma? bicauli, These forms indicate an Emsian to Eifelian 
(late Early to early Middle Devonian) age. 

Silurian corals (mostly tabulates) from the Tolovana Limestone (DSt) of the 
White Mountains were briefly discussed and partly illustrated by Oliver and others 
(1 975, p. 26, pl. 10, figs. 3-6). Early Silurian (early or middle Llandoverian) conodonts 
were reported from the basal part of the Tolovana (Blodgett and others, 1987, p. 57; 
this report, table 1, loc. 26). No complete section of the Tolovana has been measured, 
but its thickness has been estimated to be "as much as 3,000 feet" (Mertie, 1937, p. 88) 
or "more than 1,200 m thick" (Blodgett and others, 1987, p. 54). Pentamerid 
brachiopods of late Llandoverian and Wenlockian age have been identified from 
several localities. 

Early Devonian faunas have not been found in the Tolovana Limestone. Middle 
Devonian corals from the uppermost part of the Tolovana were discussed and several 
species illustrated by Oliver and others (1975, p. 33, pl. 21, figs. 5-1 1). This Middle 
Devonian part of the Tolovana, not recognized in the type area in the White Mountains, 
may eventually be placed in a separate stratigraphic unit, although probable Middle 
Devonian fossils were recovered in the type area (table 1, loc. 55). This Middle 
Devonian unit occurs southwest of the White Mountains, near the Elliott Highway 
(north side of Globe Creek, Livengood 8-3 quadrangle) at VABM Minto (5 miles east of 
COD Lake, tivengood A-4 quadrangle), and even farther southwest in the Dugan Hills 
area (Fairbanks D-6 and Kantishna River D-1 quadrangles). This unit is sparsely 
fossiliferous dark-gray lime mudstone and wackestone; it differs from the Silurian part 
of the Tolovana because it is darker colored and more distinctly bedded. No sections 
have been measured in this unit, but it is at least 1,500 ft (450 m) thick. 

The Cascaden Ridge unit (lower Middle Devonian) is probably the,most 
paleontologically productive unit in the Livengood quadrangle. Fossils are more 
diverse and more easily recovered from this unit than from any other in the 
quadrangle. McAlester (1 962) described a new species of pterioid bivalve, 
Actinopteria taberi, from an abandoned borrow pit on the north side of the Elliott 
Highway (lac. 77). McAlester favored, but was not certain of, a Middle Devonian age 
for this species. 

Fossils collected, chiefly corals and brachiopods, and stratigraphic work 
undertaken in the 1960s, suggested that the Cascaden Ridge unit was mostly of early 
Late Devonian (Frasnian) age. The fossils were later restudied and a probable Middle 
Devonian age assigned (J.T. Dutro, Jr., written communication, 1987). Ormiston 
(1972, p. 601) noted the occurrence of an Eifelian (early Middle Devonian) trilobite 
which he identified as Dechenella aff. D. haldemani (Hall)(loc. 87), 1 2.4 miles (20 km) 
west-southwest of the type locality of Actinopteria taberi. Additional, newly collected 



specimens of this dechenellid trilobite indicate it is not allied to Hall's Appalachian 
species. Rather it is more closely related to D. (0.) mclareniOrmiston, known from the 
early Middle Devonian (Eifelian) of the Canadian Arctic Islands (A.R. Ormiston, oral 
communication, 1992). 

Corals, mostly tabulates, were briefly discussed and listed by Oliver and others 
(1 975, p. 33). A single unnamed species of Heliolites (Oliver and others, 1 975, pl. 20, 
figs. 11, 12) was illustrated from this unit. Eifelian gastropods are especially diverse in 
the Cascaden Ridge unit. A gastropod faunule (USNM 38775) from a roadcut on the 
north side the.Elliott Highway, 5.3 miles (3.3 km) S. 40" E. from Livengood (loc. 80) 
produced 35 species (Blodgett, 1992). Several of these species also occur in the 
coeval upper part of the Cheeneetnuk Limestone in the ,McGrath quadrangle, west- 
central Alaska. Conodonts from two samples of limestone in the Cascaden unit near 
USNM 38775 indicate an australis Zone age (middle Eifelian). In summary, the most 
diagnostic fossils, including gastropods, trilobites and conodonts, indicate an early 
Eifelian to Givetian age for the Cascaden Ridge unit. 

The Troublesome unit (Dt), a recrystallized chert and siliceous argillite, probably 
stratigraphically underlies the Quail unit (Dq). Thus far, the only fossils recognized 
from this unit are recrystallized radiolarians seen in thin sections (locs. 96-99). 
Lithologially, this unit is comparable to the McCann Hill Chert of the Charley River 
quadrangle (Brabb and Churkin, 1969) and may be part of the same facies belt which 
was offset along the Tintina fault system. 

The Quail unit (Dq) overlies the Troublesome unit stratigraphically. Limestone 
buildups (Dql) immediately above the Troublesome unit have yielded conodonts and 
rugose corals of early Late Devonian (Frasnian) age. A diverse, silicified, coral-rich fauna 
occurs at locality 11 0. This biostratigraphically diagnostic assemblage is of late Frasnian 
age (J. Sorauf, written communication, 1989). The remainder of the Quail unit is of 
Frasnian age or younger, comparable to the Nation River Formation of east-central Alaska 
(Brabb and Churkin, 1969). Carbonate clasts from an areally restricted conglomerate in 
the Quail unit produced Middle to Late Ordovician conodonts (loc. 104). 

UPPER PALEOZOIC 

Only a few fossil localities, mostly of Permian age, are known from the upper 
Paleozoic sequence (PDms). This sequence includes one small area that produced 
diagnostic late Famennian conodonts that may be either indigenous or redeposited 
(loc. 1 1 3). 

A number of collections contain invertebrate fossils, mainly bryozoans and 
mollusks, that indicate a possible Early Permian age for a dominantly clastic sequence 
in the western part of the quadrangle (B-6 quadrangle). All but two of these localities 
are from the Ps map unit (Permian sedimentary rocks). The two localities from the 
PDms unit (locs. 11 4 and 11 5) contain elements of the same fauna and at least this 
part of the unit,is probably Permian. Most of these collections were called 
Mississippian by G.H. Girty in the 1930s. These collections were restudied and 
reevaluated in the 1970s by Dutro who suggested the Permian assignment. The 
Rampart Volcanics also have yielded Permian fossils, but some collections of 



radiolarians and conodonts from sediments interbedded with the volcanics are Middle 
or Late Triassic. The Circle Volcanics in the Circle quadrangle are coeval with the 
Rampart Volcanics and have yielded radiolarians of Mississippian age (D.L. Jones, 
written communication, 1981). 

MESOZOIC 

Five Mesozoic units are shown on the geologic map of the Livengood 
quadrangle (Weber and others, 1992). Few fossil localities have been found in these 
units. The oldest unit (aside from the Rampart Volcanics) consists of Triassic 
sedimentary rocks (3s) and is known only from two outcrops that are fortuitously 
exposed beneath the Beaver Creek thrust fault. One of these lies along Beaver Creek 
and the other is on strike with the first, about 21 miles (34 km) to the northeast, near the 
boundary of the Livengood and Circle quadrangles. Conodonts from both localities 
are of Permian or Triassic age (locs. 132 and 133). The unit is assigned a Triassic age 
because of its striking lithologic resemblance (phosphatic, calcareous black shale, 
calcareous sandstone, and sandy limestone) to both-the lower Triassic part of the 
Glenn Shale and the Shublik Formation (Triassic) widespread, respectively, in east- 
central and northeastern Alaska. 

Thus far, no fossils have been found in the Vrain unit which ostensibly overlies 
the Triassic unit. The Vrain is lithically comparable to the upper Glenn Shale of the 
Charley River area (Brabb and Churkin, 1969). 

The Vrain unit, however, appears to grade up into the Wolverine quartzite unit 
which is of Late Jurassic or Early Cretaceous age. Several fossil collections from the 
Wolverine quartzite unit produced an indeterminate pelecypod coquina. One 
collection, made by J.B. Mertie in 1 922 (loc. 134) and reexamined by D.L. Jones in 
1980, contains forms which Jones considered possibly Jurassic. Another collection 
(loc. 140) contains pelecypods indicative of an Early Cretaceous age. Some of the 
early collections were reexamined by lmlay and Reeside (1954, p. 236) who state that 
"Earliest Cretaceous not younger than Valanginian is possibly represented in the Hot 
Springs-Rampart districts, as indicated by some small aucellas (Mes. locs. 11 390, 
1 1391, and 15981) similar to A. sublaevis Keyserling (now Buchia sublaevis 
(Keyserling)). The preservation of the aucellas does not permit positive identification, 
but their plump shape suggests an Early Cretaceous rather than a Jurassic age." 
Thus, in the Livengood quadrangle, the Wolverine quartzite unit may straddle the 
Jurassic-Cretaceous boundary. 

. The most diagnostic Mesozoic fossil is from the Wilber Creek flysch unit. For 
many years the only fossils found in this unit were poorly presewed Inoceramus? 
fragments of Jurassic or Cretaceous age and poorly preserved gastroplited 
ammonites. In 1989, Samuel Dashevsky collected a well-presented gastroplitid from 
the Wilber Creek unit and donated it to the U.S. Geological Survey (loc. '148). The 
specimen, identified as Paragastroplites fleximstatus by J.W. Miller, is a middle Albian 
form known also from northern Alaska. 

Various collections of invertebrate fossils from the Wilber Creek unit in the 
vicinity of Wolverine Mountain have been assigned a Late Cretaceous age (Mertie, 



1937). Late Cretaceous plant fossils have also been described from Wolverine 
Mountain. ' The localities for most of these old collections are uncertain. Some sites 
seem to be very close to those know to be Early Cretaceous. Some collections may 
have been misidentified as Late Cretaceous. There is, however, a thin stratigraphic 
unit (Minto unit, Km) of shallow-water origin that is less altered .than the Wilber Creek. 
These beds have an irregular areal distribution, are inferred to lie unconformably on 
older rocks, and may be the source of at least some of the younger Cretaceous 
collections. In 1987, indeterminate plant fragments (locs. 150 and 151 ) were collected 
from this unit from a basin south of Wolverine Mountain. 

TERTIARY 

Between 1896 and 1906, Tertiary plants were collected by U.S. Geological 
Sunrey geologists in the Livengood quadrangle, notably from coal-bearing strata on 
the Yukon River at the mouth of Hess Creek (Livengood C-6 quadrangle). Coal was 
mined there for use on sternwheeler steamships plying the river. The site was known 
as the Drew mine, a name which still appears on some topographic maps, although 
mining operations ceased many years ago with the demise of the big river boats. The 
macrofossils were listed by Hollick (1 936) in his summary of the Tertiary floras of 
Alaska and were discussed by Mertie (1 937). More recently, these rocks were 
sampled for pollen. The floras are of early Tertiary age (loc. 156), probably Eocene, 
and indicate a relatively warm temperate climate (T.A. Ager, written communication, 
1 989). 

Although the Livengood quadrangle area probably contains widespread poorly 
consolidated gravel deposits of.late Tertiary age (part of QTg), only one exposure has 
recently been dated by fossils. Pollen of Pliocene or possibly late Miocene age were 
recovered from an organic-rich silt layer in gold-bearing gravel from the Livengood 
Creek valley (Karl and others, 1988; this report loc. 158). This deposit of limited extent 
is shown as Qg on the accompanying map because the valley sediments have been 
greatly disturbed by placer mining. 

QUATERNARY 

Literally tons of Pleistocene mammal bones, both large and small, have been 
recovered from interior Alaska, including the area of the Livengood quadrangle, but 
most of the material was not.documented by local placer miners. However, from the 
late 1920s to the 1950s, extensive mammalian collections were made by O.W. Geist 
on behalf of the American Museum of Natural History and the Museum of the 
University of Alaska. Faunal and floral lists and a summary of the earlier work are 
given in Pbwh (1975). 

Two Pleistocene sample sites documented by P6w6 (1 975) are listed in table 1 
(locs. 159 and 160). In 1948, a frozen and mummified head and foreleg of a baby 
mammoth were found on Fairbanks Creek in the Livengood A-1 quadrangle. This 
much publicized discovery was rescued and preserved by O.W. Geist. 

Also found on Fairbanks Creek in the Livengood quadrangle were: the 
mummified foot of a young mammoth, a female bison, and a rabbit. Other mummified 



prehistoric finds include: a large bull steppe bison on Dome Creek; legs of a stag 
moose on Little Eldorado Creek; legs of a bison on Cleary Creek; legs of a bison and 
caribou on Upper Cleary Creek; and parts of two moose in the Livengood area at Mile 
60.5 on the Elliott Highway (Guthrie, 1990, p. 37-44). 

The best preserved, well-described find is a large male Bison priscus, called the 
"Blue Babe" after Paul Bunyan's ox; it is colored by of blue vivianite, a common coating 
found on Alaskan Pleistocene bones (Guthrie, 1990). This discovery was made on 
Pearl Creek in the Fairbanks Creek area, just south of the boundary of the Livengood 
quadrangle. Guthrie's book on "Blue Babe" addresses many of the problems of late 
Pleistocene faunal and floral distributions in Alaska. 
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O4AH213 (2553- 
PC) 

lBAOf7 (2594- 
p'=) 

67-30 
---, 

0 7 ~ ~ 9 1 8  

07AP320 

69AWr232B 

18AOe2 (2676- 
PC] 

m 

Ml8llsalppian(?) 

kt. Pdmmk (Early 
Pormtan?) 

IDENTIFIED BY 

E.M. Klndb urd G.H. GI*, 
pro-1 037 

J.T. Dmm, Jr.. 1070 

--ph.lld 

Mlrrlulpplan(7) 

I o  Pdmmk (Edy 
Pormlan?) 

Mlmrlulpplan 

lam Pabmk (Early 
Pormlan?) 

Pabzolc 

M*r*lippien'lP 

lat. ~~k (€My 
Psrmlan?) 

I@ Hsozak (Edy 
Porrnlan?) 

lau Wmm& (Early 
Permlm?) 
k Y ~ l w ~ p p h n  

Lale P*loordc (Eady 
Permtan?) 

86'40'33'1 
148'27'41' (C-3) 

66.27'1 2'1 
148*49'54' (0-6) 
85.24'28-I 
148°66'36' (B-6) 

E.M. Klndb nd G.H. Gkry, 
pro-1 037 

J.T. Dmm, Jr., r am 

G.H. Glrly. pmim37 

J.T. Dmm, Jr., 1070 

R.B. Blodgon, lea7 
- 
pro-1 E.M. Kindle 937 uld G.H GIRy. 

J.T. Dutro, Jr.. 1970 

J.T. Dutm, Jr.. 1970 '- 

J.T. Dutro. Jr.. I970 

G.H. Gltiy. pro-1037 

J.T. DUm. Jr., 1970 

-: 
*US Ip. 
-: 
F- .P.. mmn&u= 
Ip.. - rp. 
IJolluaks: 
U& ID. 
%chlnodsnn d.w, 
-lid. r h a r n w ,  urd 
amopomu bryotgn. 
rhlp#omellld pmduao# 
fraamsnta 
-: 
SpMfwd. S. HIcu  
t*pzouw: 
t3dmmTl.M w., F m I r  
SP., R h -  ap., - 8 ~ .  
CrinoM wlumnak = 8, 
Edlhodwm debrl* kpzfm 
debdr 
-tdlzed erlnoid 
ma-, Indet. m m  
-: 

- 

C- lp.. C m  
rp.. DolfhyrM) np.. 
R h l p W h  ap., 
aVsPhsDdrnPl w. 
Echlrdems: 
Platvcrlnw ID. 
'W.ehlopod8: 
Ch#HIlmna sf)., 
Ma~~nlfora? np., 
Spirllerlnmllr? np.. 

8p.. 

66'26'42'1 
148*66'46' (8-6) 

66*26'54'1 
140'66'06" (8-6) 

rhlpldornollld 
B l y o ~ :  
-.nd 

EcNnodm*: 
Plrfycdnllss7 8p.. 
i&lnodorm dek* 
k h l  -&, hlgh- rvd 
medlumaplmd omtrwoda 
& 0 7 M l B  .bwR J.B. 
Msrlb cDmblrrd P318 
m20 .Ilhough 1 4  wo 
dlffemt Qcditlm 
E c h l n o h  d0M8, ochlndd 
aph ,  lonat.nld. 
Mbwofvu. uld - moull. 

mmpod 
Ecnrodrrn ouidsl. 
lramomwy byammm 
-: 
~pIrlkrln6? .p.. Splr l I~r sp. 
Bryo2onm: 
B u O S 1 0 1 1 ) ~  sp.. FktuHpra 
ah, - np 
cmdc 
f ~ h m r f h ?  ap. 
Cllnold mlunds 
Edlkwdsrm dsbrl* kpwvl 
dsbrh. braehbpod fragmnt, 
DunUate rplrlbrold 



IDENTIFIED BY 

G.H. Qlny, prelW7 

J.T. Dutm, Jr.. lB70 

G.H. Girly, pro-1937 

J.P. Durn. Jr., la70 

Q.H. GlrIy, pro1937 

J.T. Durm. Jr.. la70 

Wm hlllM. 1- 

J.T. Dulm, Jr., IQM 

J.T. DMm, Jr., 1870 

A.K. Armam. l W 4  

A.Q. m, 1- 

J. Po)- Jr., 1988 

E.M Kindle and Q.H Glrly, 
pro-1 937 

J.T. DUm, Jr,. 1970 

J.f. Dutro. Jr.. 1883 

B.R. Wafdlaw, 1981 

C.D. Wmm. I= 

Trlensic (Tdasllc: 3s)  *I 3 2 88AWr83b 66°42'0V"1 -: Pennian or Ttimk AG. m, 1988 
l47*01'3Oa (C-1) 

-rp 
C A I 4  

*I 9 3 87ADu3 65*31'32w1 -: Pnmhn or Td-k A.Q HUI*, 19%8 
147°39'08 (C-2) -8P. 

C A M  

ndnkrms 
Wdvsrlne unl (Late *I 3 4  22AMt113 6Sw21'1 3" l  Eehlrdmm8: Euly C r a w  T.W. amton, -1837 
m and (or) Early (1  1390) 1 40%l '26' (8-6) lp. 
Crsr-m; W) Molllmhr: 

A- mwwk, maw 
SD. 

Eehic#dmnr: L.ls J u W  D.L a, lgBO 
P m r e l m  rp 
wllmlu: 
BudrlJl 6p. Ma., Urn w 

SD. 
i s 5  ~ 7 ~ 0 0 4 ~ .  66-27'00'1 win. b ~ v r  rhol*  lo JU- or  arty J. Dww. IDS7 

14P42'2Ew (8-6) m 

m 

Mlulrlpplan 

lats ~dlotok ( ~ d y  
Permlan'l) 

Ml8lirlppian 

lato Pahzok (Edy 
Permian?) 
~im*iulpplan 

Ma m z o k  (Edy 
Pmrmlan?) 

Pormian(7) 

bls Paleozok ( E d y  
Permlm'l) 

h a  P a l e d  (E* 
Permian?) 
Pwmlan 

P.rm1.n (but not wlio# or 
lafort) 

Middle Ordovician to E d y  
Dwonian(?) 

Mlmsl88lpplan(?) 

Irt. Pahwk: (Euly 
Permian?) 

fbrrnlan 

Me W l e  a Lao T r W k  

h e  T r W k  (late Kurnlrn 
or d y  Noan) 

#)6818 

Byo2mm: 
- 0 ~ .  
-: 
Spkllsr rp. 
cuah: 
hphwvrrum rp. 
Crinold eolumnab 
' ~ ~ h m  bryozoan 
M s ,  bmhbpad lngmnt. 
horn eord 
Brpzmm: 
Wort& lp., FkluUpon 
0 P . v  
Crlndd calumnab 
W p m  dQrlr, chmllorm 
corn1 
Elrprou*: 
k t - d  W, F W m  

Xinw wrnw 
Eehlnalrrm d.k*. 
mombopomld nd 
bnozoann. m l i o r m  ad 
wm d.brb 

Eehlnod- w. 
fmmwtmy bfyot0m~ 

E- nd molul 
dsbrlr 
Fomminlfom: 
-IPP. 

Collodm: 
NrqpndPWlll8p. d PermIan 
momowps 
CAI-6 
FhaplWizPd 8tWkwfm ol 
"Donptrlx' rpp. (pol~cypod) 

zZ3Z'L- ~pl r / /or  rp. 
-: ~~ w.. Rhornbopon 

LATlfUM N I  
L-w. 

66'26'SE"I 
148*66'06' (8-6) 

66.26'26*1 
149*65'24" (6-6) 

66°26'02-~ 
140*66'08' (8-6) 

-86'23'32'1 
-140.68'1 8' 
(B-61 
-66.26'1 En/ 
-1 48'66'36' 
( 8 - 6 )  
65.28'20'1 
149'40'36' (B-81 
-85.24'57'1 
- 1 4 ~ - 6 ~ 4 1 -  
( 6 - 6 )  

6S041 '40'1 
14Eg56'28" (C-4) 

-65-62'50.1 
47063'50' 

(D-2)  

8TRATKYUPHICl.M 
(AMAtmMAPwwa) 

vbwmlan lPWrnsntary 
mck unit (Permian: PI) 

F I a m p ~  Volmntcl 
(Mlrlrlpplan to 
trlawlc: IMrn)  

h p M  V d m b  
(Mlrlwlpplan to 
T r h k :  'EMrv) 

kMP 
~g.' 

120 

121 

122 

123 

124 

126 

*I 2 8  

127 

128 

FEUINO. 
(WGSCOUN) 

18AOFK (2593- 
PC) 

18AOF3 (25D2- 
PC) 

1 8 ~ 0 ~ 4  (2681- 
PC) 

6OATb380 

60AW1215. 
87AKw73 

laAOF6 (2591- 
PC) 
73ACh59 
(20036-PC) 

87ACa10 

04AP268 (2551- 
PC) 

65'44'41'1 
149'49'08' (C-6) 

65'41 'ODal 
1 4Q060'06. (C-1) 

66°44'S6'1 
149'20'60' (C-6) 

128 

130 

*I 3 1 

mombopDmid nd Itsnoporo# 
brptou#. hwn wral* 

so. 
-: 
~ r l n o o r h ~ r l d )  W. 

-: 
MW 

so. 
FbdbIul~18: 
-w amo: C. sp.. 
c w d R w m w l . c .  

8281064 
(291 06-PC) 

8261051 
(M33065) 

87ATMl84A 
(DRCBO) 

mkf, C. sp.. Latiurn 
prueunr, - SP., 
m p e  90. 





8TRATK;RAPHK;lMl 
(MEANDW-) 

TWIlaq (Eacono; Tw) 

LUP 
NO.* 

'1 6 7 

FECDNO. 
(ma.) 

80AChl30 
(04744A) 

LATITUDE NJ 
LONCUMEW. 
fwAmMELEI 

66'40'05'1 
1 48'48'22' (C-8) 
Dmw m l n  

- 
Pollan: 
T& cl. T. 
TdcdpompolknU~, 
- t y p a ~ u p r #  

Tam#)W*IIS, 
T a r n  lypq d. A w ,  
-Juglndwaw,CuyR 
and Plwaewy* -, d. 

~ i o n ~ o l ' E m  

KT 

w w o w g # a n e  
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E.B. Lsopold. 1974 


