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CONTRIBUTIONS TO STRATIGRAPHY

CHANGES IN STRATIGRAPHIG NOMENCLATURE BY THE 
U.S. GEOLOGICAL SURVEY, 1965

By GEORGE V. COHEE and WALTER S. WEST

LISTINGS OF NOMENCLATTJRAL CHANGES

In the following listings, the changes in stratigraphic nomenclature 
are grouped together in the categories of (1) new names adopted for 
official use, (2) previously used names adopted for official use, (3) 
names revised, (4) changes in age designation, (5) names reinstated, 
and (6) names abandoned. The stratigraphic names involved in 
change are listed alphabetically under each category. The age of 
the unit, the area in which the name is employed, the title of the 
report, and the publication in which the change is described, are given.
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CHANGES IN OTRATIGRAPHIC NOMENCLATURE A23 

COLUMBIA RIVER GROUP

By T. P. THAYER and C. ERVIN BROWN

The name Columbia River Basalt was proposed by Waters (1961, 
p. 607) as a group to include "the Yakima Basalt as defined by G. 0, 
Smith, and the older basalts of the John Day Basin, called the 
'Columbia Lava' by Merriam, but herein renamed the Picture Gorge 
Basalt, with the section at Picture Gorge designated as the type 
section." (See fig. 1.) Because Waters intended the name to pro­ 
vide "the flexibility to add new formations * * *," some of which 
are not basaltic, the name Columbia River Group (Brown and 
Thayer, 1966a) is substituted for Columbia River Basalt. Within 
the Canyon City quadrangle the Mascall Formation (Merriam and 
others, 1925, p. 49) and stratigraphically equivalent rhyolitic to 
basaltic flows and pyroclastic rocks (Thayer, 1957, p. 238), here called 
the rhyolitic marginal facies, are also included with the group (fig. 2), 
which ranges in age from middle Miocene to early Pliocene. A marked 
angular unconformity separates the upper units of the Columbia 
River Group from the overlying Rattlesnake Formation of middle 
Pliocene and Pleistocene age. The rocks of the group were deposited 
on a surface of considerable relief and lie unconformably on the John

45
120° 119° 118°

FIGURE 1. Index map of the Canyon City quadrangle, Oregon.
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NW Rhyolitic Strawberry Volcanics Bas j n 
___Mascall Formation_______marginal facies___ z^^^Btt^-^^depostts

Picture Gorge Basalt

FIGURE 2. Diagram showing known (solid lines) and inferred (dashed lines) 
stratigraphic relations between formations within the Columbia River Group 
and the stratigraphically equivalent Strawberry Volcanics in the Canyon City 
quadrangle, Oregon. Letters are referred to in text. Not drawn to scale.

Day Formation of late Oligocene to early Miocene age and on older 
rocks.

In the northwestern part of the Canyon City quadrangle the 
Columbia River Group consists of fissure flows of the Picture Gorge 
Basalt overlain, possibly unconformably, by other flows (a-f, fig. 2) 
regarded as Yakima Basalt by Waters (1961, p. 591). The Picture 
Gorge Basalt is about 1,500 feet thick at the type locality. At Flat 
Creek, 13 miles southeast of Picture Gorge, a 6,000-foot section of 
basalt flows seems to be related to piling up along Monument feeder 
dike swarm (Thayer and Brown, 1966); the upper flows very likely 
are equivalent to the Yakima Basalt. Along the western part of the 
John Day Valley the Mascall Formation reaches a maximum thickness 
of 2,000-3,000 feet (Merriam and others, 1925, p. 52; Thayer and 
Brown, 1966) and appears to lie conformably on all the basalt flows 
of the group (c, fig. 2). East of Mount Vernon we believe the Mascall 
interfingers (d, fig. 2) with the rhyolitic marginal facies which com­ 
prises basaltic and andesitic flows intercalated with rhyolitic waterlaid 
debris, welded tuffs and thick, lenticular rhyolite flows from local 
vents, and some conglomerate. Much of the fragmental rhyolitic 
debris in the marginal facies probably was derived from the Strawberry 
Volcanics to the east and south, and there is little doubt that the 
two units once interfingered (e, fig. 2). Around the western and 
southern margins of Fox Valley, waterlaid tuffs and conglomerates of 
the Mascall interfinger with thin basalt flows which are tentatively 
regarded as mostly equivalent to the Yakima Basalt, but which may 
include some flows of the Picture Gorge (6, fig. 2). In the John Day 
Valley the Mascall Formation is at least 1,000 feet thick where 
faulted against the 6,000-foot basalt section in Flat Creek, and only 
about 8 miles to the east it must originally have been at least 3,500 
feet thicker (Thayer and Brown, 1966).

The Mascall Formation is believed by the authors to be a fluviatile 
basin facies derived from high-standing volcanic centers represented 
by the rhyolitic marginal facies and Strawberry Volcanics, to the south 
and east. Although the youngest beds preserved in the Mascall
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Formation in the John Day Valley contain fossils only of late Miocene 
age, vertebrates from the Unity basin (/, fig. 2) indicate that the higher 
parts of the Strawberry Volcanics, and presumably the eroded upper 
part of the Mascall Formation, were deposited in early Pliocene time 
(J. A. Shotwell, written commun., 1964).

ALDRICH MOUNTAINS GROUP

By C. ERVIN BROWN and T. P. THAYER

The Aldrich Mountains Group (Brown and Thayer, 1966a) comprises 
the Upper Triassic and (or) Lower Jurassic rocks that form the eastern 
two-thirds of the Aldrich Mountains (fig. 3). The group includes 
four formations named, in order from oldest to youngest, Fields 
Creek Formation, Laycock Graywacke, Murderers Creek Graywacke, 
and Keller Creek Shale (fig. 4). The formations have a maximum 
aggregate thickness of about 35,000 feet, made up mostly of graywacke 
and shale, waterlaid volcanic tuff, siliceous mudstone and chert, and 
basaltic pillow lava. Because of the lenticular nature of the deposits, 
no type sections have been designated. A thick tongue of tuff in the 
Fields Creek Formation is named the Cinnabar Tuff Tongue, and a 
tongue in the Laycock Graywacke is named the Ingle Tuff Tongue.

FIELDS CREEK FORMATION

The Fields Creek Formation is named (Brown and Thayer, 1966a) 
for Fields Creek along the eastern side of the Aldrich Mountain quad­ 
rangle (fig. 3). The greatest known thickness of the formation is 
about 15,000 feet, in a section extending northeast across Fields 
Creek and the ridge north of Fields Peak. There the lower 10,000- 
11,000 feet of the formation is dominated by beds of siliceous mud- 
stone, mostly less than a foot thick, and black shale. In the lowermost 
4,000 feet, andesite flows, andesitic to dacitic volcanic breccia, len­ 
ticular rubbly conglomerate consisting mostly of reworked debris 
from Triassic rocks, lenses of slide breccia made up entirely of basement 
rocks, banded chert, and waterlaid ash are complexly intercalated.

A tongue of massive to obscurely bedded andesitic tuff, named the 
Cinnabar Tuff Tongue (Brown and Thayer, 1966b) for exposures on 
Cinnabar Mountain, is rich in pumiceous fragments and is about 
3,500 feet thick there. It makes up most of the upper part of the 
formation and is now mainly a quartz-albite-chlorite rock spotted 
with authigenic prehnite (Brown and Thayer, 1963). The tuff 
thickens northeastward to about 8,500 feet and thins abruptly south­ 
eastward; locally, it grades upward into siliceous mudstone, shale, 
and graywacke.

The Fields Creek Formation lies unconformably on Paleozoic rocks, 
serpentinite, gabbro, and the Vester Formation. The top of the
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Fields Creek in places is faulted off against, in places is unconformable 
with, and elsewhere grades into, the Laycock Graywacke.

The Fields Creek Formation is believed to be no older than late 
Late Triassic (N. J. Silberling, written commun., 1963), because 
transported blocks of reef limestone containing the brachiopod 
Halorella, occur in shale in the basal part of the formation near 
Horseshoe Butte.

LAYCOCK GRAYWACKE

The Laycock Graywacke (figs. 3, 4) underlies most of the upper 
drainage basin of Laycock Creek, in the southeast quarter of the 
Mount Vernon quadrangle. Its thickest known section, from Laycock 
Creek to Fall Mountain, is estimated to be 11,000 feet. The lower 
part of the formation consists of coarse- to medium-grained gray- 
wacke and black shale. The upper part is more shaly and tuffaceous 
and grades westward into tuff and feldspathic graywacke of the 
Ingle Tuff Tongue (fig. 4), which is named for exposures in the head­ 
waters of Ingle Creek and on the slopes of Ingle Mountain (Brown 
and Thayer, 1966b). The base of the formation is faulted off in 
Laycock Creek; to the west, the Laycock grades downward litho- 
logically into the Fields Creek Formation with increasingly stronger 
folding. The formation is conformable with the overlying Murderers 
Creek Graywacke, which also is no older than late Late Triassic.

Massive lenses of graywacke of submarine slide origin are common in 
the Laycock Graywacke. These lenses are of dark-gray graywacke 
that contains a heterogeneous mixture of randomly distributed coarse 
lithic clasts. The graywacke weathers spheroidally and breaks 
through fragments as though the rock were fine grained and homo­ 
geneous. The matrix contains volcanic crystal debris. Rock from 
one of these lenses is quarried for road metal near the southeast 
corner of the Mount Vernon quadrangle.

The shale, siltstone, and graded graywacke of the Laycock are 
excellently exposed in readouts along U.S. Highway 395 in the 
Mount Vernon quadrangle and near the southwest corner of the John 
Day quadrangle.

MURDERERS CREEK GRAYWACKE

The Murderers Creek Graywacke (fig. 4) forms steep slopes along 
both sides of upper Murderers Creek (fig. 3), the type locality, in 
the southwest corner of the Mount Vernon quadrangle. There the 
formation ranges in thickness from 1,500 to 2,000 feet and consists 
almost entirely of medium- to fine-grained calcareous graywacke 
containing very little volcanic debris. Lenses of limestone breccia 
and breccia-conglomerate as much as 1,500 feet long and 120 feet 
thick occur locally at and near the base of the formation. Cobbles
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and blocks in the breccia generally range from 2 inches to 1 foot 
in maximum dimension, but a few blocks as long as 20 feet have been 
noted. The matrix of the breccia is calcareous silt studded with 
well-rounded pebbles of limestone, chert, quartz, mudstone, and 
volcanic rock. Although conformable to the underlying Laycock 
Graywacke, some channel-type erosion is associated with the lime­ 
stone breccia lenses. In Riley Creek Butte the lowermost calcareous 
beds interfinger with tuff in the underlying Laycock Graywacke, 
but elsewhere, the contact marks a sharp change in lithology. Non- 
calcareous graywacke of the overlying rocks is conformable on the 
Murderers Creek Graywacke, except locally.

The age of the Murderers Creek Graywacke is not definitely known. 
The rocks cannot be older than late Late Triassic, because diagnostic 
Norian species of the ammonites Placites, Sandlingites, and Vreden- 
burgites (N. J. Silbering, written commun., 1960) occur in blocks in 
the basal limestone breccia, and indigenous ammonites resembling 
Lower Jurassic forms have also been found (R. W. Imlay, oral com­ 
mun., 1963).

KELLER CREEK SHALE

The Keller Creek Shale (figs. 1,2) is best exposed in the headwaters 
of Keller Creek, in the northwest corner of the Logdell quadrangle. 
The formation is about 5,000 feet thick in the type locality. The 
lower 2,000-2,500 feet of the formation consists of massive to well- 
bedded coarse- to fine-grained tuffaceous graywacke, in which there 
are lenses of pebbly conglomerate, subordinate shale, and a few thin 
zeolitized (laumontite) ashy beds. In the middle and upper parts 
of the formation, gray to black shale interbedded with graywacke 
and siltstone in beds 1 inch to 1 or 2 feet thick is dominant; massive 
coarse- to fine-grained graywacke 500-1,000 feet thick occurs near 
the top of the formation. Elsewhere, the formation consists mostly 
of medium-bedded shale and siltstone. Although there is some 
evidence of local erosion of the underlying Murderers Creek Gray­ 
wacke, the two formations appear to be for the most part conformable. 
A marked angular unconformity separates the Keller Creek Shale 
from overlying Lower Jurassic rocks.

Shales in the upper part of the formation have furnished Arnioceras 
of early Sinemurian age and Crucilobiceras and Gleviceras of late 
Sinemurian age, according to R. W. Imlay (written commun., 1965).

TESTER FORMATION

By C. EBVIN BROWN and T. P. THAYEH

The Vester Formation is named .(Brown and Thayer, 1966a) for 
exposures along the lower part of Vester Creek, a north-flowing 
tributary of Deer Creek in the north-central part of the Izee quad-
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rangle (figs. 3, 4). The formation there comprises, in ascending 
order, about 6,000 feet of pebbly conglomerate and interbedded 
black shale, about 1,000 feet of waterlaid andesitic tuff, and 1,000 
feet or more of dark shale. About 2 miles north of the type locality 
and 1 mile west of Buck Creek, interlayered ophitic basalt flows, flow 
breccia, and chert are included in the basal part of the formation. 
The conglomerate beds have a graywackelike matrix, commonly 
grade over short distances into graywacke and shale along the strike, 
and locally contain carbonized plant remains. The formation lies 
unconformably on Paleozoic schist and greenstone and Mesozoic 
serpentinite, diorite, and gabbroic rocks. North of Murderers 
Creek in the Aldrich Mountain quadrangle (Thayer and Brown, 
1966), a major angular unconformity separates the conglomerate 
from the overlying Fields Creek Formation of the Aldrich Mountains 
Group; elsewhere, the conglomerate is in fault contact with younger 
rocks.

119°15' 119°00'

ALDRICH MOUNTAIN 

QUADRANGLE

Murderers

FIGURE 3. Index map to localities in the vicinity of the Aldrich Mountains,
Grant County, Oreg.

Fossils found hi a small lens of limestone breccia, apparently 
transported, indicate that the formation is not older than late Karnian 
(middle Late Triassic) (N. J. Silberling, written commun., 1963).
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Lithology

Medium-bedded mudstone, shale, siltstone, massive 
volcanic graywacke, and waterlaid tuff; contains 
thin lenses of limestone breccia and cobbly mud- 
stone in northern part of Izee quadrangle

Buff-weathering calcareous graded graywacke and 
siltstone; lenses of limestone breccia and conglom- 
merate locally at base; some blocks in breccia are 
20 ft across. Basal beds are buff weathering cal­ 
careous siltstone and shale

Waterlaid dark-gray feldspar-rich andesitic tuff and 
tuffaceous graywacke

Dark-colored and well-bedded graded graywacke, 
mudstone, and shale; includes submarine slide 
lenses of massive graywacke having a hetero­ 
geneous mixture of randomly distributed coarse 
lithic clasts

Waterlaid andesitic massive tuff. Ranges from flint- 
textured bluish-gray rock to a coarse-grained 
dusky-brown rock containing pumice fragments. 
Tuff is now a quartz, albite, chlorite rock spotted 
with authigenic prehnite

Dark-gray to black siliceous mudstone, shale, graded 
graywacke, and tuff. Near base are interbedded 
basaltic flows, ribbon chert, and breccia lenses of 
both volcanic and landslide origin

Massive conglomerate and well-bedded shale, gray­ 
wacke, and andesitic tuff; interbedded basaltic 
flows and breccias near base

FIGURE 4. Summary of Lower Jurassic and Upper Triassic rock units in the
Aldrich Mountains, Oreg.
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STOCKBRIDGE FORMATION

By E-AN ZEN

The carbonate rock unit that occurs in the valleys near Stockbridge 
and West Stockbridge, Mass., was named the Stockbridge Limestone 
by Emmons (1842, p. 154). Dale (1923) studied these rocks in more 
detail and subdivided the unit into a lower dolomitic member and an 
upper calcitic marble member. He continued to use the name 
Stockbridge Limestone for the carbonate units as a whole.

Recent detailed stratigraphic work in western Massachusetts by 
the author and others has shown the Stockbridge to be a heterogeneous 
rock group that could be and is being mapped into several stratigraphic 
units (Zen, 1964b). The highest beds of the Stockbridge, as used by 
Dale, are interbedded with the overlying schist unit, now called the 
Walloomsac Formation, and are hereby removed from the emended 
Stockbridge. The Stockbridge, as here restricted, can be divided 
into seven lithostratigraphic units; these units are provisionally 
designated by the letters A through G, from bottom to top (Zen and 
Hartshorn, 1966). Units A, B, C are dominantly dolostone but 
include, particularly in unit B, subsidiary but important beds of 
arkose and phyllite. Units D and F are heterogeneous and consist of 
silty limestone, dolostone, calcite marble, phyllite, and calcareous 
sandstone. The sandstone commonly shows prominent cross-strati­ 
fication that allows the determination of stratigraphic tops. Units 
E and G are massive white to gray calcite marble, but locally they 
include interbedded pale massive fine-grained dolostone. Because of 
the lithic heterogeneity of the Stockbridge as a whole, it is here 
redesignated as the Stockbridge Formation; it excludes the highest 
beds of the Stockbridge Limestone interbedded with the overlying 
schist unit. Although the type locality is in the quarries in and 
around the town of Stockbridge, excellent and definitive sections can 
be seen in the Egremont quadrangle, Massachusetts-New York, at 
Vossburg Hill and on the hillside south of the village of South 
Egremont.

The Stockbridge Formation has not yielded fossils. However, the 
base of unit A grades downward into the Lower Cambrian Cheshire 
Quartzite, as can be seen at Vossburg Hill, through interbedding and 
through the acquisition of carbonate cement in the quartzite. The 
highest beds of the Stockbridge Limestone of Dale that interbed with 
the basal part of the Walloomsac Formation and overlie the Stock- 
bridge Formation contain corals of Middle Ordovician age (Zen and 
Hartshorn, 1966). The Stockbridge Formation thus spans the age 
between Early Cambrian and Early or Middle Ordovician.
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WALLOOMSAC FORMATION

By E-AN ZEN

Prindle and Enopf (1932, p. 274) applied the name Walloomsac 
Slate to a unit of gray and black slate in the Taconic quadrangle of 
southwestern Vermont, northwestern Massachusetts, and eastern New 
York. The rock is Middle Ordovician, as shown by contained 
graptolites (Prindle and Knopf, 1932, p. 274; Potter, 1963, p. 62). 
The rock can be mapped continuously from its type locality (along 
the Walloomsac River) to southwestern Massachusetts and adjacent 
Connecticut. In the latter areas, however, rising metamorphic grade 
has changed the rock to a schist, including extensive areas of al- 
mandine-staurolite-biotite schist (Zen and Hartshorn, 1966). The 
designation of "slate" is therefore inappropriate, and the unit is hereby 
formally designated the Walloomsac Formation.

The uppermost beds of the Stockbridge Limestone as used by Dale 
(1923) are interbedded with the basal part of the schist of the Wal­ 
loomsac and are now included within the Walloomsac Formation (Zen 
and Hartshorn, 1966). These limestone beds range from a few inches 
to several tens of feet thick and from silty, gray, and thin bedded to 
massive and white. One bed of this limestone near Pittsfield, Mass., 
has yielded corals no older than Black River in age (Zen and Hart­ 
shorn, 1966). This, then, is the age of the basal part of the Wal­ 
loomsac Formation, in agreement with the age indicated by the
graptolites.

EGBEMONT PHYLLITE

By E-AN ZEN

Hobbs (1893, p. 727) applied the name Egremont Limestone to the 
carbonate rocks of the Housatonic valley in southwestern Massachu­ 
setts and northwestern Connecticut, as well as to other rock types that 
occur in the Taconic Range just to the west. Hobbs described the 
latter types as follows: "As met with in the summit plains, the lime­ 
stone appears under two [intergradational modifications]: (1) a very 
micaceous limestone or calcareous mica schist, (2) a graphitic schist, 
often, though not always, calcareous."

Hobbs (1897, pi 177) later realized that the bulk of his Egremont 
Limestone, occurring in the Housatonic valley, is part of the Stock- 
bridge Limestone as the name was used by Dale (1891). He therefore 
restricted the name Egremont to the rock types of the "summit 
plains" and referred them to the Bellowspipe Limestone as defined by 
Dale (1891). These rocks have been called the Berkshire Schist by 
Emerson (1917) and Dale (1923); they were lumped with the Everett 
Schist by Fisher and others (in New York State Mus. and Sci. Service,
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Geol. Survey, 1962). The evolution of nomenclature and its impli­ 
cations was summarized by Zen (1964a, p. 35).

Recent study of the bedrock geology of the Bashbish Falls and 
Egremont quadrangles in southwestern Massachusetts by the author 
shows that Hobbs' original "summit plains" phase of the Egremont 
is a mappable unit. It is a gray to black phyllite, locally carrying 
interbedded phyllitic marble. This sequence resembles the Wal- 
loomsac Formation; the two units also hold similar relations to the 
overlying Everett Formation. However, the correlation of the Wal- 
loomsac with the "summit, plains" phase of the Egremont cannot be 
proven, owing to structural complications. For this reason, the 
"summit plains" phase of the Egremont is hereby designated the 
Egremont Phyllite; it is of uncertain age, although probably early 
Paleozoic and possibly Middle Ordovician. The type locality is in 
Egremont town, Massachusetts (Egremont quadrangle), where excel­ 
lent exposures can be seen in Karner Brook.

EVERETT FORMATION

By E-AN ZEN

Hobbs (1893, p. 728) applied the name Everett Schist to the green 
schist that occupies the higher parts of the Taconic Range in south­ 
western Massachusetts and northwestern Connecticut. The type 
locality is Mount Everett, the highest peak in the Taconic Range of 
this area, in the Bashbish Falls quadrangle. The rock in the type 
area has since been referred to as the Berkshire Schist (Hobbs, 1897, 
p. 177; Gregory and Robinson, 1907, p. 33; Emerson, 1917, p. 39; 
Weaver, 1957, p. 746) or the Salisbury Schist (Agar, 1932, p. 38; 
Rodgers and others, 1959, p. 9); Fisher and others (in New York State 
Mus. and Sci. Service, Geol. Survey, 1962), however, retained the 
name Everett Schist.

Both the names Berkshire and Salisbury, as used in the earlier 
works, include gray schists and phyllites which are now mapped with 
the Middle Ordovician Walloomsac Formation (Zen and Hartshorn, 
1966). It is here proposed, therefore, that the name Everett be 
used to apply to the predominantly green and gray-green schists 
and phyllites that structurally overlie the Walloomsac. The Everett 
as here used, however, includes ancillary local rock types, including 
massive graywacke, sandstone, and gray schist (Zen and Hartshorn 
1966). For these reasons, and because different metamorphic grades 
cause the rock to range from a slate to a staurolite-almandine schist 
at different localities, the rock unit is referred to as the Everett 
Formation. The type locality is Mount Everett. The age is con­ 
sidered to be Cambrian (?), Cambrian, or Ordovician.



CHANGES IN 'STRATIGRAPHIC NOMENCLATURE A33

REDEFINITION OF THE ROWE SCHIST IN 
NORTHWESTERN MASSACHUSETTS

By N. L. HATCH, JR., A. H. CHIDESTEB, P. H. OSBERG, and S. A. NORTON 

Work done in cooperation with the Massachusetts Department of Public Works

Recent mapping by the authors in the Rowe, Heath, Plainfield, 
and Windsor quadrangles in northwestern Massachusetts has indi­ 
cated the desirability of redefining the Rowe Schist (Emerson, 1898, 
p. 76-78) * to include all the rocks in the interval between the top 
of the Hoosac Schist and the base of the Moretown Formation. As 
originally mapped by Emerson, the Rowe included the succession of 
mica schists between the top of the Hoosac Schist (Pumpelly and 
others, 1894, p. 23-97; Emerson, 1898, p. 66-76) and the base of the 
Chester Amphibolite (Pumpelly and others, 1894, p. 29-30; Emerson, 
1898, p. 78-155). (See fig. 5.)

Mapping has shown that amphibolite mapped by Emerson (1898, 
pi. XXXIV; 1917, pi. X) as one continuous unit is actually a series 
of beds distributed over a considerable stratigraphic interval. More­ 
over, other lithologically indistinguishable and locally thicker am- 
phibolites and greenstones are present both above and below those 
mapped by Emerson as Chester Amphibolite. Thus, not only is 
the Chester of doubtful usefulness or validity as a formation, but 
the upper contact of the Rowe Schist becomes a tenuous boundary. 
Furthermore, the mapping shows that the upper part of the Savoy 
Schist (Emerson, 1898, p. 156-163) is equivalent to the Moretown 
Formation of Vermont (Cady, 1956) 2 and that the lower part of 
the Savoy Schist correlates with the Stowe and Ottauquechee Forma­ 
tions of the Vermont section (fig. 5).

In the area of the present study, three distinctive types or associa­ 
tions of rocks are recognized throughout the interval between the top 
of the Hoosac Schist and the base of the Moretown Formation: (1) 
Green or greenish-gray quartz-muscovite-chlorite-(albite-magnetite- 
garnet) schists make up roughly 75 percent of this stratigraphic 
interval; these schists are identical to and in part continuous with 
rocks mapped as Pinney Hollow and Stowe Formations in southern 
Vermont (Doll and others, 1961). Nearly equal parts of (2) gray 
and black graphitic phyllite, quartz-mica schist, and quartzite, and 
(3) amphibolite (or greenstone) constitute the remainder of the 
interval. Detailed mapping demonstrates that the graphitic rocks 
(lithologically similar to the Ottauquechee Formation of Vermont) 
and the amphibolites each form several units within this stratigraphic

i The Eowe Schist, as well as the Hoosac Schist, Chester Amphibolite, and Savoy Schist, was first named 
by Emerson in 1892 (unpub. data).

3 Mapped as the Moretown Member of the Misslsquoi Formation by Doll and others (1961), and so shown 
here in figure 5.
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interval, and that some of the units appear to be discontinuous and 
not mappable for more than 5 miles along strike.

The Rowe Schist is here redefined to include all the rocks in the 
interval between the top of the Hoosac and the base of the Moretown 
(fig. 5). It includes all of Emerson's original Rowe Scnist plus his 
Chester Amphibolite and the lower, more schistose parts of his Savoy 
Schist. In terms of the Vermont section, the Rowe includes the 
equivalents of the Pinney Hollow Formation and its Chester Amphib­ 
olite Member, plus the Ottauquechee and Stowe Formations. The 
Chester Amphibolite should be retained as a member of the Rowe
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Schist, but the term should be applied only to proven continuations 
of the amphibolite at the type locality in Chester, Mass.

The boundary of the redefined Rowe with the underlying Hoosac 
Schist is mapped primarily on the basis of texture, with secondary 
emphasis on mineralogy and color. The lower part of the Rowe 
consists of green or light-gray fine-grained quartz-muscovite-chlorite- 
(albite-magnetite) schist and phyllite in which bedding rarely is 
distinguishable. The underlying Hoosac schists are coarser grained, 
more granular, gray, brown, or green, composed primarily of quartz, 
albite, muscovite, biotite, and (or) chlorite, and generally are charac­ 
terized by distinct beds %-6 inches thick. The upper boundary of 
the Rowe is placed at the base of the lowest beds of pale-green or 
buff quartz-feldspar-mica granulite or of granular quartz-feldspar- 
mica schist containing continuous %- to %-inch beds of quartzite, 
both characteristic of the Moretown Formation. This usage of the 
term Rowe is consistent with that of Herz (1961) in the adjacent 
North Adams quadrangle where only the lower and middle parts of 
the formation are present.

Within the area studied to date (1965), the thickness of the redefined 
Rowe Schist is about 1,000 feet at the Vermont-Massachusetts State- 
line and at least 5,000 feet in the town of Florida, Mass. The forma­ 
tion includes rocks ranging in age from Early Cambrian to Late 
Cambrian or possibly Early Ordovician.

PRECAMBRIAN AND LOWER CAMBRIAN FORMATIONS 
IN THE DESERT RANGE, CLARK COUNTY, NEVADA

By JOHN H. STEWAET and HARLBY BABNES

More than 10,000 feet of conformable Precambrian and Lower 
Cambrian strata have been measured in the Desert Range, Clark 
County, Nev. (fig. 6). The section is one of the thickest, most 
complete, and best exposed of this age strata in the southern Great 
Basin. The area studied lies 40-50 miles north-northwest of Las 
Vegas within a belt of Precambrian and Lower Cambrian outcrops 
extending for nearly 20 miles along the west side of the Desert Range 
from Clark County northward into Lincoln County, Nev. Because 
the area is within the Nellis Air Force Range, it was accessible only 
on weekends. In all, 7 days were spent in reconnaissance of the 
area and in measuring the section.

The exposed strata measured belong to a conformable sequence 
consisting of the Johnnie Formation and Stirling Quartzite of Pre­ 
cambrian age, the Wood Canyon Formation of Precambrian and 
Early Cambrian age, and the Zabriskie Quartzite of Early Cambrian 
age. The Carrara Formation of Early and Middle Cambrian age
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FIGURE 6. Index map and location of measured sections.

is also exposed, but its thickness was not measured. On the geologic 
map of Clark County (Bowyer and others, 1958), these strata were 
included in (1) the "Stirling quartzite and Johnnie formation, un- 
differentiated," which was classified at that time as Early Cambrian 
in age, and (2) a "quartzite, shale and limestone" unit (including 
the Wood Canyon Formation) of Early and Middle Cambrian age. 
On the Lincoln County geologic map (Tschanz and Pampeyan, 1961) 
the strata were included in the Johnnie Formation and Prospect 
Mountain Quartzite, both classified at that time as Early Cambrian
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in age. The age designations used in this report follow the more 
recent classification of Barnes, Christiansen, and Byers (1965).

JOHNNIE FORMATION

The Johnnie Formation in the Desert Kange consists of a variety 
of lithologic types, including quartzite, some of which is conglomer­ 
atic, siltstone, limestone, and dolomite (fig. 7). It is divided into 
five major members (fig. 7), which are, in ascending order: (1) 
carbonate member, (2) lower quartzite and siltstone member, (3) 
siltstone and carbonate member, (4) upper quartzite and siltstone 
member, and (5) a limestone and siltstone member (Rainstorm 
Member). The Rainstorm Member was named by Barnes and others 
(1965) for outcrops in the northeastern part of the Nevada Test 
Site (fig. 6); the other names are informal.

The base of the Johnnie Formation is not exposed in the Desert 
Range, but the exposed section is about 5,200 feet thick, making it 
the thickest known section of the Johnnie. The next thickest sec­ 
tion known (4,500 ft) is in the type area of the formation near Johnnie 
Wash in the northwestern part of the Spring Mountains (Nolan, 1929; 
Burchfiel, 1964), but there also the base of the formation is not 
exposed. The contact of the Johnnie Formation with the under­ 
lying Noonday Dolomite is exposed in the southern part of the 
Nopah Range, but the Johnnie is less than 2,500 feet thick at that 
locality (Hazzard, 1937; Stewart, 1966).

The lower 2,850 feet of the Johnnie Formation exposed in the Desert 
Range the lower three members of this paper appears to correlate 
approximately with the lower 2,800 feet of the type Johnnie exposed 
near Johnnie Wash. The details of this correlation, however, are 
uncertain. These members in the Desert Range contain abundant 
fine- to medium-grained quartzite, whereas the presumably compa­ 
rable strata in the Spring Mountains contain considerably less quartz­ 
ite, which is predominantly fine grained. A cher'jt-bearing dolomite 
unit, nearly 100 feet thick, which lies about 2,000 feet below the top 
of the Johnnie Formation near Johnnie Wash, probably correlates with 
a lithologically similar chert-bearing dolomite (fig. 7, unit 10) in the 
Desert Range. The upper quartzite and siltstone member of the 
Johnnie Formation in the Desert Range seems to correlate with a con­ 
spicuous quartzite sequence lying 900-1,700 feet below the top of the 
Johnnie Formation near Johnnie Wash.

The Rainstorm Member, which consists of pale-red to grayish-red 
laminated limestone and minor amounts of limestone and very fine 
grained quartzite, has been recognized over an extensive area of the 
Great Basin, including the Groom area (Barnes and Christiansen,
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Description

Same as unit 22 in figure 8
Grayish-olive and grayish-purple (top 60 ft) siltstone and pale-yellowish-brown very 

fine grained laminated quartzite. One-ft-thick sandy dolomite 5 ft below top

Pale-red to grayish-red evenly laminated limestone, silty limestone, limy siltstone, 
and siltstone. Intergrading lithologic types. Common ripple marks. drag(?) marks, 
and possible flute casts

Grayish-olive siltstone
Pale-red-purple fine- to coarse-grained commonly cross-stratified quartzite and 

grayish-purple and grayish-olive siltstone. Rare conglomeratic quartzite (pebbles 
as large as 0.5 in.). Two-ft-thick layer of dolomite 60 ft above base

Pale-red-purple fine- to medium-grained cross-stratified quartzite. Top third of unit 
contains a few layers of granule conglomerate

Light-olive-gray fine-grained laminated to very thin bedded quartzite and minor
amounts of pale-olive siltstone

Grayish-olive siltstone and common yellowish-gray fine-grained quartzite in lower
25 It. Some granule conglomerate in lower 10 ft

Grayish -red-purple fine- to medium-grained cross-stratified quartzite. Rare grayish-
red-purple siltstone in lower two-thirds of unit. Rare conglomerate (pebbles as 
large as 0.5 in.) in top 110 ft

Grayish -olive siltstone and rare greenish-gray fine- to medium-grained quartzite

Greenish-gray fine- to medium-grained quartzite

Medium-gray aphanitic to very finely crystalline dolomite. Irregular chert nodules 
10 ft below top

Greenish-gray coarse siltstone to very fine grained sandstone. Minor amounts of 
yellowish-gray and greenish-gray fine- to medium-grained quartzite

Greenish-gray and yellowish-gray fine- to medium-grained indistinctly bedded 
quartzite and dark-greenish-gray and grayish-olive siltstone

Dark-greenish-gray and grayish-olive siltstone
Medium-gray to dark-gray very finely crystalline laminated limestone

Pale-yellowish-brown medium- to coarse-grained thin-bedded quartzite to conglom­ 
eratic quartzite. Conglomeratic parts contain granules and small pebbles. Minor 
amounts of pale-olive and yellowish-gray siltstone

Light-olive-gray tine- to medium-grained laminated to thin bedded and cross- 
stratified quartzite. Rare medium- to coarse-grained parts. Grayish-olive silt- 
stone in layers from 1 in. to 40 ft thick common. Two-ft-thick dolomite 525 ft

Very pale orange and pale-yellowish-brown very fine to fine-grained quartzite and 
pale-olive to grayish-olive siltstone. Quartzite dominant in lower part; siltstone 
dominant in upper part. Dolomitic limestone occurs from 15 to 20 ft above base, 
dolomitic sandstone from 20 to 30 ft below top. Unit probably cut by .several
faults; thickness may be in error

Medium-gray very pale orange and pale- yellowish-brown very fine to medium 
crystalline laminated to very thin bedded limestone and rare dolomite. Common

of yellowish-gray to pale-yellowish-brown fine- to medium-grained quartzite

Pale-yellowish-brown to medium-gray very fine to fine-grained quartzite to sand­ 
stone. Rare light-greenish-gray siltstone. Minor amounts of medium-dark-gray 
limestone in top 30 ft

FIGURE 7. Incomplete columnar section of the Johnnie Formation, Desert 
Range, Clark County, Nev.

written commun., 1966) Nevada Test Site (Barnes, Christiansen, and 
Byers, 1965) and the Spring Mountains-Death Valley region (Stewart, 
1966). It constitutes the top 900 feet of the Johnnie Formation near 
Johnnie Wash. A thin and conspicuous grayish-orange-weathering 
oolitic dolomite (fig. 7, unit 19) occurs about 70 feet above the base 
of the Rainstorm Member in the Desert Range. This unit, informally 
referred to as the "Johnnie oolite," is remarkably persistent and
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homogeneous; it has been recognized at the Nevada Test Site (Barnes, 
Christianseri, and Byers, 1965) and throughout the Spring Mountains- 
Death Valley region (Wright and Troxel, 1966; Stewart, 1966).

STIRLING QUARTZITE

The Stirling Quartzite consists of quartzite, minor amounts of which 
are conglomeratic, minor siltstone, and a few layers of limy sandstone 
and dolomite (fig. 8). Four informal members are recognized in the 
formation in the Desert Range and correlated with members recognized 
widely by Stewart (1966) in the Spring Mountains-Death Valley 
region. Following the informal designations used by Stewart in the 
Spring Mountains-Death Valley region, the members in the Desert 
Range are referred to, in ascending order, as the A, B, C, and E 
members. The D member, widely distributed in the Spring Mountains- 
Death Valley region, is not recognized in the Desert Range.

The A member of the Stirling Quartzite in the Desert Range is a 
cliff-forming unit composed predominantly of fine- to medium-grained 
cross-stratified quartzite. It is coarse grained and conglomeratic in 
part and contains some siltstone. The B member is a slope-forming 
unit composed of indistinctly laminated, generally very fine grained 
quartzite, grading upward into fine- to medium-grained quartzite. 
The C member is grayish red purple; the lower 245 feet are slope- 
forming siltstone and fine-grained quartzite, the upper 360 feet pre­ 
dominantly fine- to medium-grained laminated quartzite. The E 
member is generally light colored and consists predominantly of fine- 
to medium-grained cliff-forming quartzite. Minor amounts of limy 
sandstone occur from 140-275 feet above the base of the E member, 
and a conspicuous slope-forming unit of siltstone, quartzite, and rare 
dolomite occurs from 275-395 feet above the base of the member. 
The top 470 feet of the E member forms a prominent cliff. The 
Stirling Quartzite is about 3,100 feet thick in the Desert Range.

The A, B, and C members recognized in the Desert Range are 
lithologically similar to the corresponding A, B, and C members recog­ 
nized by Stewart (1966), but correlation of the D and E members of 
the Spring Mountains-Death Valley region with units in the Desert 
Range is less certain. The D member, largely dolomite on Bare 
Mountain and in the Funeral Mountains, grades out to the east 
within the Spring Mountains-Death Valley region into quartzite of 
the basal part of the E member and therefore probably does not extend 
as far east as the Desert Range. The limy sandstone and dolomite 
of units 31 and 32 of the E member (fig. 8) might be tongues of the 
dolomitic D member to the west, but this correlation seems unlikely 
because these carbonate beds in the Desert Range occur above 140 
feet of light-colored fine- to medium-grained quartzite (unit 30)



A40 CONTREBIITION'S TO STRATIGRAPHY

1

5 

§

  ?-

.«

Pi.. s
PRECAMBRIAN .[ Lowe 

Cambr

Formation

<3 3

I

1

Wood Canyon Formation 1 

(about 2000 ft) 1

§

n 
o

O

55

.se.l 

II
Lh.

"e 

s

\

Upper member 
(530 ft)

E

   ̂

Lower member (440ft) /

E member (865 ft)

1+1

II

A member (1010± ft)

: -'~ ' -  - :--

.v^iriv/A

m
3HI

vfSH

.-.i-.-i--:--:  ;-

Hi
:-V:H-7a'.s

:..'":".'./.'   '

. ;:iiii;=
 IIP

rZ±^
  -  -J-Ki.':

-  .". '.r..'-:-:^'
; , - :. -   ::; <:

 v-.:'iiL;L'

 '.'. ' > .V;'-.-;:

 ':'. '/:";"  "''

wl^-

H$r$

s

/«
X

\39

\*
37

/*

V5
34 

\

33

K"

V
\30

\29

\\28

f \\"

,\\!
V
r
22

21

  St.

100 +

63

6

530

935

80

42

440

470

120

135

140

360±

155

90

90

125

430±

100

910±

Description

Grayish-olive and greenish-gray siltstone, very thin layers of limestone containing 
trilobite fragments and Girvanella at 100 ft above base

Grayish-red and greenish-gray very fine to fine-grained quartzite; minor amounts of 
dusky-yellow and grayish-olive siltstone

Pinkish-gray medium- to coarse-grained quartzite

Grayish-olive siltstone and minor yellowish-gray to pale-yellowish-brown fine to very 
fine grained, laminated, and locally cross-stratified quartzite. Some dolomite 
layers in interval from 350 to 450 ft above base. Dolomite commonly contains 
pelmatozoan debris; quartzite contains trilobite fragments in top half of unit; 
quartzite and siltstone contain Scolithus in top half of unit

Grayish-red and pale-red very fine to fine-grained cross-stratified quartzite. Minor 
amounts of granule and small pebble conglomerate in loner 70 ft. Coarsest 
conglomerate (pebbles as large as 0.9 in.) in lower 8 ft. Some fine- to very 
coarse grained quartzite in lower part of unit. Layers of grayish-red and grayish- 
purple siltstone common, increasing in amount upward

Dark-greenish-gray siltstone and minor greenish-gray very fine to medium-grained 
quartzite

Greenish-gray to yellowish-gray fine- to medium-grained quartzite and minor 
greenish-gray and olive-gray siltstone

Grayish-olive, greenish-gray, and some grayish-purple siltstone and minor amounts 
of yellowish-gray and greenish-gray very fine to fine-grained quarlzite. Dolomite 
layers occur about 240, 285, and 355 ft above base

Pinkish-gray to pale-pink fine- to medium-grained quartzite. Some parts cross 
stratified; some parts laminated. Rare conglomeratic quartzile (pebbles as large 
as 0.5 in.)

Grayish-olive siltstone and pale-yellowish-brown and grayish-red-purple fine- to 
medium-grained quartzite. Dolomite layers 30 ft above base

Yellowish-gray fine- to medium-grained quartzite and minor amounts of pale- 
yellowish-brown fine- to coarse-grained limy sandstone

Grayish-red and yellowish-gray fine- to medium-grained quartzite. Gradational into 
overlying and underlying units

Grayish-red-purple fine- to medium-grained laminated quartzile. Some siltstone in 
lower 50 ft. Upper 100 ft cut by minor faults

Grayish-purple siltstone and rare grayish-purple fine-grained quartzite

Grayish-red-purple siltstone and grayish-red fine-grained quartzite

Grayish-red very fine to fine-grained quartzite and minor amounts of grayish-red 
siltstone

Quartzite similar to that in underlying unit except contains many prominent beds of 
pinkish-gray quartzite

Grayish-red-purple and grayish-red very fine to medium-grained indistinctly lami­ 
nated quartzite. Possibly some minor faults

Pinkish-gray, grayish-red, and yellowish-gray fine- to coarse-grained quartzite; some 
conglomerate (pebbles as large as 0.7 in.) in lower 15 ft

Grayish-purple and medium-gray fine- to medium-grained laminated to thin-bedded 
and cross-stratified quartzite. Some parts medium- to very coarse grained; rare 
conglomeratic parts containing granules and small pebbles. Rare grayish-purple 
siltstone layers. Basal 300 ft faulted and thickness of unit possibly in error by 
as much as 100 ft

FIGURE 8. Columnar section of the Stirling Quartzite, Wood Canyon Formation, 
and Zabriskie Quartzite, Desert Range, Clark County, Nev.

typical of the strata that elsewhere occur in the basal part of the E 
member above the D member. The top 865 feet of the Stirling Quartz­ 
ite in the Desert Range is correlated with the E member, a member
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characteristically composed mostly of quartzite. This correlation is 
based on the lithologic similarity of the quartzite in this part of the 
Stirling in the Desert Range with quartzite in the E member at other 
places.

Barnes and Christiansen (written commun., 1966) recognize mem­ 
bers A, B, C, and E of the Stirling Quartzite in the Groom Range, 
about 45 miles northwest of the central Desert Range (fig. 6). They 
further subdivide member E in the Groom Range into three lithologic 
units. Their unit 1 of member E corresponds lithologically to our 
combined units 30 and 31 in the Desert Range, their unit 2 correlates 
with our unit 32, and their unit 3 correlates with our unit 33.

WOOD CANYON FORMATION

The Wood Canyon Formation is divided into three parts referred to 
informally as the lower, middle, and upper members (fig. 8). The 
lower member consists of siltstone, minor amounts of quartzite, and a 
few layers of dolomite. The middle member consists predominantly 
of very fine grained to fine-grained quartzite. In addition, medium- 
grained to very coarse grained quartzite and conglomerate occur in the 
lower third of the middle member, and thin siltstone layers occur 
throughout. The upper member consists of siltstone and minor 
amounts of quartzite and dolomite. The dolomite is in the upper half 
of the upper member and contains abundant pelmatozoan debris. 
Also present in the upper half of the upper member are trilobite frag­ 
ments in quartzite and Scolithus (worm-borings) in siltstone and quartz­ 
ite. The fossils in this member represent the lowest occurrence of 
fossils in the Desert Range area and correspond to the lowest occur­ 
rences of fossils, excluding algal structures, in the Precambrian and 
Lower Cambrian sequence of the Spring Mountains-Death Valley 
region (Hazzard, 1937; Wright and Troxel, 1966;Stewart, 1966), of the 
Nevada Test Site area (Barnes, Christiansen, and Byers, 1965), and 
of the Groom Range (Barnes and Christiansen, written commun., 
1966). The three members recognized in the Wood Canyon Formation 
in the Desert Range are correlative with the three members of the for­ 
mation in each of these areas. The Wood Canyon Formation is about 
2,000 feet thick in the Desert Range.

ZABRISKIE FORMATION

A 6-foot layer of medium- to coarse-grained quartzite in the Desert 
Range is identified as the Zabriskie Quartzite (fig. 8). This corre­ 
lation is assured by the coarseness of the unit and by its occurrence 
above a dominantly siltstone unit of the Wood Canyon Formation and 
below a quartzite and siltstone unit in the basal part of the Carrara
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Formation. The same lithologic features and stratigraphic relations 
characterize the Zabriskie Quartzite elsewhere.

Only the basal part of the Carrara Formation has been studied in the 
Desert Range area. The basal 63 feet (fig. 8, unit 40) of the formation 
consists of micaceous quartzite and minor amounts of micaceous silt- 
stone. Overlying this unit is an unmeasured sequence of siltstone and 
limestone. Trilobite fragments and the algal structure Girvanella 
occur in limestone layers about 100 feet above the base of the silt- 
stone and limestone sequence.

PUDDLE SPRINGS ARKOSE MEMBER OF WIND RIVER
FORMATION

By PAUL E. SOISTEE 
Name And Type Area

The Puddle Springs Arkose Member is herein named for exposures 
near Puddle Springs Ranch in the south-central Wind River Basin, 
Wyo. This thick arkose, which contains virutally all the known 
uranium deposits of the Gas Hills district of Fremont and Natrona 
Counties, has heretofore been termed the upper coarse-grained facies 
of the Wind River Formation (Zeller and others, 1956; Soister, 
1958); however, as the arkose differs lithologically from the bulk 
of the Wind River Formation over most of this basin, its designation 
as a separate member is desirable. Forthcoming reports by the 
present author showing more details of this member include maps 
of the Coyote Springs, Muskrat Basin, Puddle Springs, and Rongis 
Reservoir SE quadrangles, and a comprehensive report on stratig­ 
raphy of the Wind River Formation in the south-central Wind 
River Basin.

The type area designated for the member is bounded on the west 
by Puddle Springs Ranch and Coyote Springs, on the east by Willow 
Springs Draw, on the north (base of member) by sec. 19, T. 33 N., 
R. 90 W., and on the south (top of member) by sec. 8, T. 32 N., 
R. 90 W.

A type locality or section is not designated because (1) the entire 
member is not exposed in one complete section; (2) as a result of 
numerous lateral variations, no single stratigraphic section is com­ 
pletely representative of the member; and (3) exposures are poor 
in much of the region.
Occurrence And Facies Relations

In the south-central Wind River Basin, the Wind River Formation 
consists of a lower fine-grained variegated (green and gray with red 
bands) member, 0-130 feet thick; the Puddle Springs Arkose Member, 
about 400-800 feet thick; and an upper transition zone, generally
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50-100 feet thick. Numerous composite sections including drill­ 
hole logs have been compiled, particularly on the Puddle Springs.

The Puddle Springs Arkose Member crops out along the base of 
the Beaver Rim escarpment and a few miles out into the Wind River 
Basin, but it has been entirely removed by Quaternary erosion in 
areas farther north. It is almost entirely coarse arkose between 
Muskrat Creek and the vicinity of East Canyon Creek. Farther 
west toward the east flank of the Conant Creek anticline, and east 
to the Rattlesnake Range, arkose is interbedded with very numerous 
partly variegated beds similar to those in the lower member. North 
of those areas in which the entire formation has been removed by 
erosion, coarse arkosic sandstone beds interbedded in predominantly 
fine-grained sediments are probably tongues from the Puddle Springs.

lAthology, Origin, And Thickness

The Puddle Springs Member consists mainly of massive coarse­ 
grained to very coarse grained arkosic sandstone and granite granule- 
to-boulder conglomerate. It has thin beds of finer grained feld- 
spathic to arkosic sandstone, siltstone, claystone, and sparse thin 
beds of carbonaceous shale; carbonized and silicified wood are com­ 
mon locally. Most of the fine-grained beds are less than 10 feet thick.

The sediments were derived principally from the ancestral Granite 
Mountains, south of the Wind River Basin, and were deposited on 
a piedmont alluvial fan and in related environments. The surface 
on which the Wind River Formation was deposited had a maximum 
relief of more than 1,300 feet, and was cut on rocks ranging in age 
from Paleocene to Cambrian or Precambrian.

The member has a maximum thickness of generally about 400- 
800 feet, but it thins to zero by overlap onto the highlands.

Mapped Subunlts

Three conglomerate beds in the Puddle Springs Arkose Member 
have been mapped. Poor exposures preclude extensive mapping 
of other subunits.

The East Canyon Conglomerate Bed, herein named from exposures 
along East Canyon Creek, is a long narrow tonguelike deposit about 
2-3 miles wide and more than 15 miles long whose long axis is almost 
due north along the Fremont-Natrona County line. Type locality 
of the bed is in the WKSW#NE# sec. 4, T. 33 N., R. 89 W., in the 
Ervay Basin SW quadrangle. Here, 130 feet of predominantly 
granite cobble-boulder conglomerate with a coarse sandy matrix 
is divided by a middle sandstone layer 23 feet thick; the sandstone 
probably grades southward to conglomerate. On outcrops, boulders 
average 1% feet in diameter but some are as large as 4 feet. The 
East Canyon was traced in drill holes southward from its type locality
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and was found in scattered outcrops northward for a few miles where 
exposures are poor. At its type locality, the bed rests directly on 
the Cody Shale of Late Cretaceous age, but in the subsurface its 
base is locally as much as 100 feet above the base of the Wind River 
Formation. The lower fine grained member of the formation is 
apparently absent because of intraformational erosion in the area 
of occurrence of the East Canyon Conglomerate Bed. Locally, 
the top of the bed is difficult to recognize because of coarseness of the 
overlying arkose. The bed has an average subsurface thickness 
of about 300 feet south of its outcrop; a maximum thickness of 700 
feet was penetrated in a drill hole 800 feet deep, in the NE%SW% 
sec. 27, T. 33 N., R. 89 W. (H. D. Zeller, oral commun., 1958.)

The other two conglomerate beds, in the west half of the area, 
are thin and sheetlike where they crop out.

The Dry Coyote Conglomerate Bed, herein named from excellent 
exposures along Dry Coyote Creek, may be approximately equivalent 
to the uppermost part of the East Canyon Conglomerate Bed. The 
N$3E#SW# sec. 6, T. 32 N., R. 90 W., is designated the type section 
of the Dry Coyote. It can be traced from Willow Springs Draw 
to near Muskrat Creek, and possibly equivalent lenses are as far as 
about 5 miles west of Muskrat Creek. Stratigraphically, the Dry 
Coyote Conglomerate Bed is just below the middle of the formation. 
At its northern eroded edge in sec. 29, T. 33 N., R. 90 W., it lies 
about 320 feet above the base of the Puddle Springs Member; however, 
as a result of overlap on the pre-Wind River erosion surface, it rests 
on the Mowry Shale of Early Cretaceous age about 4% miles to the 
southwest at Coyote Springs and is locally absent where hills of 
other pre-Wind River rocks protruded above its plain of deposition 
farther southwest. This is a granite cobble-boulder conglomerate 
bed with a coarse sandy matrix and some lenses of coarse arkosic 
sandstone. Boulders average 1-1 % feet in diameter, but some are 
as large as 3 feet. Carbonaceous material is common in and just 
above this bed. The bed is about 20 feet thick at the type locality 
and is persistently 10-30 feet thick in outcrops; it thickens to the 
southeast toward and beyond the head of Dry Coyote Creek and is 
more than 50 feet thick in the subsurface in the SW^SEK sec. 7, 
T. 32 N., R. 90 W. Uranium mineral occurrences are numerous 
in and near this bed, and many large uranium deposits occur strati- 
graphically near it; this bed could be an excellent local marker bed 
in uranium exploration.

The Muskrat Conglomerate Bed, herein named from very good 
exposures at Muskrat Creek in sees. 10, 15, 16, 20, and 21, T. 32 N., 
R. 91 W., is about 100 feet above the Dry Coyote Conglomerate Bed. 
The SEKSWXSEtf sec. 10, T. 32 N., R. 90 W., is designated the
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type locality of the bed. It can be traced from its apparent east edge 
just west of Coyote Creek at Coyote Springs almost to the Con ant 
Creek anticline, west of the mapped area. The Muskrat is 100 feet 
above the Dry Coyote and lies stratigraphically a short way above the 
middle of the formation; however, owing to overlap on the pre-Wind 
River erosion surface, the bed rests on the Cleverly Formation of 
Early Cretaceous age in sec. 20, T. 32 N., R. 91 W., and is near the 
base of the formation in other localities south of its outcrop. The 
Muskrat is 19.5 feet thick at its type locality and is generally 10-20 
feet thick along its outcrop. This bed is a cobble-boulder conglom­ 
erate which consists mostly of granite, but which also contains abun­ 
dant metamorphic rocks, especially gneiss. Boulders 2-6 feet in 
diameter are common, and the largest noted was 13 feet long. In 
general, both the matrix and underlying and overlying beds are finer 
grained than those of the Dry Coyote Conglomerate Bed, and mud 
balls as much as 3 feet in diameter were seen east of Muskrat Creek. 
An origin partly by mudflow may be postulated for the conglomerate 
on the basis of this evidence.
Contacts

Coarse-grained calcareous arkosic sandstone beds a few feet thick 
mark the contact of this member with the underlying lower fine­ 
grained member in the vicinity of Puddle Springs. Farther east, 
toward the west flank of the Dutton Basin anticline, the base rises by 
interbedding of arkose with numerous stratigraphically higher fine­ 
grained beds. Between Willow Springs Draw and the anticline, a 
carbonaceous shale and coal zone 5-15 feet thick, hereinafter termed 
"the central carbonaceous zone," immediately underlies the Puddle 
Springs Arkose Member and is the base of the richest known uranium 
ore zone of the district.

East and south of the Dutton Basin anticline, and along the south 
edge of the area of exposure, the Puddle Springs Arkose Member rests 
on rocks ranging in age from Late Cretaceous to Mississippian; farther 
south it may rest on Cambrian and Precambrian rocks. Just west of 
the Rattlesnake Range, a thick lower fine-grained member may under­ 
lie the exposed interbedded arkose and fine variegated beds.

The top of the Puddle Springs Arkose Member is placed at the base 
of the lowest of several tuffaceous sandy mudstone beds, 5-20 feet 
thick, which are interbedded with coarse arkosic sandstone beds. 
Inasmuch as the mudstone is si nilar to that in the overlying Eocene 
Wagon Bed Formation, the zone of interbedding was informally 
called the transition zone of the Wind River Formation by Van 
Houten (1964) and the upper transition zone of the Wind River 
Formation by the present author. Poor exposures make it difficult
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to map the upper transition zone separately from the Puddle Springs 
Arkose Member.
Age and Correlation

The only diagnostic fossils found in the Wind River Formation in 
the area studied are leaves characteristic of Green River forms 60 
feet below the top of the formation in the SWtfNEX sec. 27, T. 33 N., 
R. 89 W. (Van Houten, 1964, p. 32) and vertebrate fossil fragments of 
early Eocene age in sec. 11, T. 35 N., R. 91 W. (written commun. 
Apr. 26, 1956, from C. L. Gazin to H. D. Zeller). Van Houten re­ 
garded the entire Wind River Formation here as early Eocene because 
the same leaves are found in or below strata containing early Eocene 
vertebrate fossils in the northwestern part of the Wind River Basin. 
The present author believes that the boundary between the early and 
middle Eocene may be in or at the top of the upper transition zone 
and that the Puddle Springs Arkose Member is of early Eocene age.

From approximate correlations with fossiliferous beds elsewhere in 
the basin, the Puddle Springs Arkose Member is believed to be of Lost 
Cabin age (latest early Eocene). The break between this member and 
the underlying lower fine-grained member may be approximately 
correlative with that between the Lost Cabin and Lysite Members 
(Tourtelot, 1948, p. 114-119) about 30 miles due north in the basin.

The Puddle Springs Arkose Member is probably equivalent to the 
upper coarse-grained arkosic facies of Rich (1962, p. 493-496) east 
of the Rattlesnake Range, to coarse arkosic rocks in the Wind River 
Formation at Shirley Basin to the southeast (Harshman, 1961), and 
partly equivalent to the Battle Spring Formation (Pipiringos, 1955, 
p. 103; 1961, p. A34-A35) in the Great Divide Basin to the south. 
The upper part of the member and the upper transition zone are 
apparently equivalent to the lower part of the Cathedral Bluffs 
Tongue of the Wasatch Formation and to the upper part of the 
Tipton Tongue of the Green River Formation of the Great Divide 
Basin, according to the age interpretations of Pipiringos (1961, 
table 1).

BOI8 BLANC FORMATION

By WILLIAM A. OLIVER, JR. 

Name and Description

The Bois Blanc Formation was named by Ehlers (1945, p. 34, 
80-109) for rocks in the Mackinac Straits region, and usage of the 
name was extended into southwestern Ontario, Canada, by Sanford 
and Brady (1955, p. 6). In both Michigan and Ontario the name 
was used for cherty limestones underlying the Detroit River Group 
(Formation in Ontario) and disconformably overlying Oriskany or 
older rocks.
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The Bois Blanc Formation is more than 100 feet thick near Wood- 
stock, Ontario (Stumm and others, 1956, p. 4). Eastward, the 
formation thins to 24 feet at Hagarsville, Ontario, and to about 
15 feet at Port Colborne, Ontario. At Buffalo, N.Y., and extending 
to the Genesee Valley, the Bois Blanc is thin and discontinuous. 
One remnant 30 miles east of the Genesee has been recognized, and 
the Schoharie Grit in eastern New York is of the same age. Depo­ 
sition may have been continuous over the intervening area.

In western New York and adjacent Ontario the Bois Blanc Forma­ 
tion is a medium dark-gray fine-grained limestone. The thickness 
varies from a few inches to 4 feet, but the formation is discontinuous 
and is absent in many places. Where the Bois Blanc is present, 
its lithology is in strong contrast to the overlying coarse crinoidal 
Onondaga Limestone. In western New York the Bois Blanc un- 
conformably overlies the Akron and Bertie Formations of Silurian age.

The presence of rocks of Schoharie age in western New York was 
recognized by Cooper and others (1942, p. 1774-1775). The Buffalo 
area Bois Blanc is the lower brachiopod unit of Stauffer (1915, p. 6) 
and Zone B or the Amphigenia zone of Oliver (1954, p. 626, 632; 1960). 
Basal Sandstone

Stauffer (1913, p. 85) proposed the name Springvale Sandstone 
Member for the basal sandy beds of the "Onondaga" in Ontario, and 
Chadwick (1919, p. 42) extended the usage of this term to New York. 
The name has served to emphasize that the sands are not of Oriskany 
age, especially in areas where true Oriskany does occur. In its type 
area near Hagarsville, Ontario, 60 miles west of Buffalo, the Spring- 
vale is a massive sandstone at least 8 feet thick at the base of the Bois 
Blanc Formation. Farther east in Ontario and in western New 
York, where the Bois Blanc is thin and discontinuous, a thin bed of 
sand or scattered sand grains may occur at the base of the Bois Blanc 
or at the base of the overlying Onondaga Limestone. Locally, in 
central New York, a true sandstone of Onondaga age is known. Be­ 
cause of age differences and the presence of two sands, the use of the 
term Springvale in New York is misleading, and it is recommended 
that such usage be discontinued.

Age and Correlation

The Bois Blanc Formation in New York contains a variety of 
fossils numerically dominated by brachiopods and corals, respectively. 
The rugose corals are characteristic of the Bois Blanc and are very 
different from the rugose corals of the overlying Onondaga. These 
characteristic corals occur also in the Schoharie Grit of eastern New 
York, the Bois Blanc Formation of Ontario and Michigan, the lower 
4 feet of the Jeffersonville Limestone at the Falls of the Ohio (Louis-
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ville, Ky.), and the upper few feet of the Wildcat Valley Sandstone 
in southwestern Virginia. In addition, some of the corals described 
by Cranswick and Fritz (1958) from the Upper Abitibi River Lime­ 
stone in the Hudson Bay Lowlands of Ontario belong to the same 
fauna.

The Schoharie and Bois Blanc rugose corals are endemic to eastern 
North America and give little evidence of the age of the fauna, al­ 
though they are very useful for correlating within their province.

The associated brachiopods are being studied by Drs. A. J. Boucot 
and J. G. Johnson, both at the California Institute of Technology, 
who consider the brachiopods to indicate an early Emsian (late Early 
Devonian) age (written commun., 1965).

Conodonts from the Bois Blanc near Buffalo and from the Schoharie 
Grit in eastern New York are being studied by Dr. Gilbert Klapper, 
Pan American Petroleum Corp. He considers a late Emsian age to 
be indicated (oral commun., 1965).

The Bois Blanc Formation and its correlatives are concluded to be 
of Emsian (late Early Devonian) age.

CLARENCE MEMBER OF THE ONONDAGA LIMESTONE

By WILLIAM A. OLIVER, JR.

The Clarence Member of the Onondaga Limestone was named by 
Ozol 3 (1964) to replace the term "western (black chert) facies of the 
Nedrow Member" of Oliver (1954, p. 636-637; pi. 1). The type 
section is at the village of Clarence, Erie County, N.Y. (Clarence 
7K-minute quadrangle).

In the type area the Clarence Member is 40-45 feet thick and is 
composed of sparsely fossiliferous fine-grained limestone and dark- 
gray chert. Dunn and Ozol (1962, p. 19) report a chert content of 
45-75 percent; this compares with 5-20 percent for underlying and 
overlying members. The high chert content characterizes the Clar­ 
ence and makes it easily recognizable in surface exposures and many 
drilling logs.

The Clarence Member in western New York occupies the same 
stratigraphic position as the Nedrow Member of the Onondaga Lime­ 
stone in central and eastern New York. Both are underlain by the 
Edgecliff Member and overlain by the Moorehouse Member. In 
contrast to the Clarence, however, the Nedrow Member consists of 
argillaceous limestone with abundant brachiopods and platyceratid 
gastropods. The two units are distinct, and conciseness is best served

s Ozol, M. A., 1963, Alkali reactivity of cherts and stratigraphy and petrology of cherts and associated 
limestones of the Onondaga Formation of central and western New York: Eensselaer Polytech. Inst., 
Troy, N.Y., unpub. Ph. D. thesis, 258 pj
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by their recognition as separate members within the Onondaga 
Limestone.

THREE MEMBERS OF THE UPPER CAMBRIAN NOPAH 
FORMATION IN THE SOUTHERN GREAT BASIN

By ROBEBT L. CHRISTIANSEN and HARLEY BARNES - - 

Work done in cooperation with the U.S. Atomic Energy Commission :

This paper extends the use of the name Nopah Formation to the 
Nevada Test Site in Nye County, Nev. (fig. 9), and briefly describes 
its three members and names one member of the formation found 
in the southern Great Basin region. The report is only a brief resume 
to present the basis of our revised nomenclature of pertinent relations 
at the Nevada Test Site and in the Groom Range (fig. 9).

The Nopah Formation was named by Hazzard (1937, p. 320-322) 
for rocks in the Nopah Range, where it is underlain by the Bonanza 
King Formation (Palmer and Hazzard, 1956) and overlain by the 
Pogonip(?) Dolomite-of Hazzard (1937, p. 322-324). The Nopah 
has since been recognized by other authors throughout a large region 
of southeastern California and southern Nevada (McAllister, 1952, p. 
9-10; Cornwall and Kleinhampl, 1961; Burchfiel, 1964, p. 49). The 
corresponding strata at the Nevada Test Site, underlain by the 
Middle and Upper Cambrian Bonanza King Formation and overlain 
by the Lower and Middle Ordovician Pogonip Group, are likewise 
here assigned to the Nopah Formation. These strata previously have 
been referred to as the Dunderberg Shale and the Windfall Formation 
(Barnes and Palmer, 1961, p. C103; Barnes and Byers, 1961; Barnes, 
Christiansen, and Byers, 1962, p. D31), formations originally defined 
in the Eureka district of central Nevada (see Nolan and others, 1956, 
p. 18-23). , ' 

At the Nevada Test Site the Nopah Formation can be readily 
divided into three members: at the base the Dunderberg Shale Mem­ 
ber, 225 feet of red to brown shale with minor very thin bedded lime1 
stone; in the middle the Half pint Member, 715 feet of flaggy-splitting 
very thin bedded medium-gray limestone with partings of silty limestone 
or shale and common thin layers of chert; and at the top the Smoky 
Member, 1,070 feet of blocky- to massive-splitting light- to dark-gray 
dolomite and limestone with relatively rare chert. The basal contact 
of the formation is sharp, but contacts between the members and at 
the top of the formation are gradational over a few feet to as much as 
50 feet. The basal shale was recognized as the Dunderberg Shale by 
Johnson and Hibbard (1957, p. 342-343), Barnes and Palmer (1961, 
p. C103), and Barnes, Christiansen, and Byers (1962, p. D31); this 
correlation is still accepted on both lithologic and faunal grounds, but 
the Dunderberg is changed in rank to a member in areas where the
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FIGUKE 9. Index map of part of southern Great Basin.

Nopah Formation is recognized. Barnes and Palmer (1961, p. C103) 
and Barnes and Byers (1961, p. C104) correlated the overlying rocks 
with the Windfall Formation because of the similarity of the flaggy- 
splitting silty and cherty limestone above the Dunderberg to the 
Windfall at Eureka. The flaggy-splitting limestone above the 
Dunderberg was assigned by them to the Catlin Member of the Wind­ 
fall, which overlies the Dunderberg Shale at Eureka. This flaggy
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limestone is here named the Halfpint Member of the Nopah Forma­ 
tion; the section measured by Barnes and Byers on Teapot Ridge 
in the Halfpint Range, Nev., is here designated the type section. 
The next overlying unit at the Test Site is not represented in the 
section at Eureka and therefore was not assigned by Barnes arid 
Palmer or Barnes and Byers to the upper member, the Bullwhacker, 
of the type Windfall. The upper member at the Test Site was 
recognized as a new unit, the Smoky Member of the Windfall Forma­ 
tion. This unit is here redesignated the Smoky Member of the Nopah 
Formation; its type locality is on Paiute Ridge in the Halfpint Range 
(Barnes and Byers, 1961, p. C105).

The Nopah Formation at the Nevada Test Site is directly correlative 
with the Nopah as generally mapped in areas farther southwest 
(McAllister, 1952; Cornwall and Kleinhampl, 1961; Yochelson and 
others, 1965, p. B75). It is worthy of note, however, that the top 
of the Nopah Formation as generally mapped in the region varies 
slightly from the type description of the Nopah. Hazzard (1937, 
p. 276) tentatively placed the top of the Nopah at the base of a 
"sandy and clayey, locally cross-bedded dolomite" (unit 9A) that he 
referred to as the basal "Pogonip(?) dolomite." Subsequent detailed 
mapping and regional work by McAllister (1952, p. 10-11), R. J. 
Ross (written commun., 1965), and by us, has shown that this sandy 
and clayey dolomite is correlative with a widespread silty unit in the 
Goodwin Limestone, some distance above the base of the Pogonip 
Group. Regionally, the base of the Pogonip lies at a change from 
massive-weathering relatively chert-free beds in the Smoky Member 
of the Nopah Formation to thin-bedded partly silty beds with abun­ 
dant chert in the basal part of the Goodwin Limestone. There is 
generally also a change in weathered color from medium gray below 
to a lighter and more yellowish gray above this contact. Rocks 
above and below the contact may be either limestone or dolomite. 
Remeasurement of the type section of the Nopah shows that the base 
of the Pogonip, as recognized regionally, is about 500 feet lower than 
the tentative boundary of Hazzard; the Nopah Formation in the 
Nopah Range is about 1,270 feet thick rather than 1,740 feet.

All three members recognized at the Nevada Test Site are present 
in the type Nopah Formation. The Smoky Member which is not 
present in the Eureka district, is the dominant lithology of the Nopah 
Formation in the Nopah Range. The Halfpint and Dunderberg are 
thinner in the type Nopah, but both are represented in Hazzard's 
(1937, p. 276) unit 8A at the base of the formation, noted by him as 
being 100 feet thick. Unit 8A, as pointed out by Hazzard (1937, 
p. 320) is better exposed on the next ridge north than in the type 
section. At that place we have measured its total thickness as 135
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feet instead of 100 feet, the Dunderberg Shale Member making up 
the basal 40 feet and the Halfpint Member the upper 95 feet of 
Hazzard's unit 8A.

Recent studies of Great Basin Cambrian sections by several workers 
have shown that the Dunderberg Shale is present throughout the 
region from the Eureka district to the southern Great Basin. We 
have traced the flaggy-splitting silty and cherty Halfpint Member 
of the Nopah Formation from the Groom district and the Nevada 
Test Site to the Nopah Range, although this member and the Dunder­ 
berg both thin notably southward. The stratigraphic continuity of 
this silty and cherty very thin bedded limestone between the Test 
Site and Eureka has not yet been demonstrated, but the Halfpint 
resembles the lithology of the Windfall Formation at Eureka. The 
massively outcropping Smoky Member of the Nopah thickens south­ 
ward from the Groom district and the Test Site to compose most of 
the section in the Nopah Range, but it is not present at Eureka. 
Thus, all three lithologic units are common to the Test Site region 
and the Nopah Range but not to the Eureka district, and use of the 
name Windfall Formation is inappropriate at the Nevada Test Site.

We will discuss more fully the relations upon which these changes 
in nomenclature are based, along with more complete lithologic 
descriptions of the three members of the Nopah Formation, in a 
paper now in preparation on the Cambrian stratigraphy of the Groom 
district and its relation to sections at the Nevada Test Site and 
elsewhere in the southern Great Basin.

By Louis PAVLIDES

This report revises the nomenclature and stratigraphic rank of 
several Ordovician and Silurian units in Aroostook County, Maine. 
The type localities used for naming the new formations described 
in this report are indicated on figure 10. These formations are only 
briefly described below.

MEDUXNEKEAG GROUP

The Meduxnekeag Formation, herein elevated to the Meduxnekeag 
Group, was originally named and defined by Pavlides (1962, p. 9-12 
and pi. 1) and later more extensively described in the report on the 
Bridgewater quadrangle, Maine (Pavlides, 1965). This latter report 
should be consulted for the details of lithology of the various forma­ 
tions of the Meduxnekeag Group briefly described below. The 
Meduxnekeag Group of Ordovician and Silurian age, consists in 
ascending order, of the Chandler Ridge, Carys Mills, and Burnt
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Brook Formations. Table 1 shows the equivalence of the informally 
named members of the Meduxnekeag Formation to the formations 
of the Meduxnekeag Group, and the changes in age assignments 
among these units.

TABLE 1. Comparison of the Meduxnekeag Formation of former usage with the
Meduxnekeag Group  ,

Pavlides (1962 and 1965)
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CHANDLER RIDGE FORMATION

The slate and graywacke member .of the Meduxnekeag Formation 
of former usage is here named the Chandler Ridge Formation after 
Chandler Ridge (fig. 10), its type locality, on which the formation 
is best exposed. The Chandler Ridge is a lenticular deposit of local 
extent consisting of slate, graywacke, and conglomeratic graywacke 
and minor amounts of siltstone and quartzite; it is estimated to have 
a maximum thickness of about 5,000 feet. Its lower contact is not 
exposed. The Chandler Ridge is apparently conformably overlain 
by a thinned sequence of the Ordovician and Silurian Carys Mills 
Formation (described below). Because the Carys Mills in the 
vicinity of Chandler Ridge is thin and its precise age in this area is
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not known, the underlying Chandler Ridge Formation is provisionally 
considered to be of Ordovician(?) age.

CARYS MILIJS FORMATION

The Carys Mills Formation is herein named after the community 
of Carys Mills (fig. 10) where rocks typical of this formation are well 
exposed. The lithology of the Carys Mills is more fully described 
elsewhere as the ribbon rock member of the Meduxnekeag Formation 
(Pavlides, 1965). Typically, it consists of gray-blue limestone and 
calcareous siltstone interbedded with buff-weathered ankeritic lime­ 
stone and with gray and green slate. Slate and slate and graywacke 
lenses are present at different stratigraphic levels within the Carys 
Mills in the Bridgewater quadrangle, where the formation is estimated 
to be as much as 12,000 feet thick and locally overlies the Chandler 
Ridge Formation. The Carys Mills conformably underlies and grades 
into the Smyrna Mills Formation of Silurian age in the Houlton and 
Smyrna Mills quadrangles (Pavlides and Berry, 1966). Until 
recently, the rocks now assigned to the Carys Mills were believed to 
be of Middle and Late(?) Ordovician age, but new paleontologic 
information from the Smyrna Mills quadrangle indicates the Carys 
Mills ranges into the Lower Silurian (Pavlides and Berry, 1966). 
The Carys Mills is now dated as Middle Ordovician (Caradoc) to 
Early Silurian (A4-Bt of the .Llandovery) in age.

BURNT BROOK FORMATION

The Burnt.Brook Formation, formerly the slate member of the 
Meduxnekeag Formation, is chiefly composed of green noncalcareous 
slate and gray calcareous slate. At a few places it has sparse thin 
gray-blue limestone interbeds. It conformably overlies the Carys 
Mills Formation, but is not overlain by younger rocks in its type 
area along Burnt Brook (fig. 10). It is at least 5,000 feet thick and 
is believed to be of Silurian (?) age, as it conformably overlies the 
Carys Mills Formation. It may be partly equivalent to the lower 
part of the Smyrna Mills Formation of Silurian age as well as to part 
of the lower member of the Perham Formation (table 2).

SPRAQUEVILLE FORMATION

This formation is here named after the community of Spragueville 
(fig. 10), the type locality, near which rocks of this unit are exposed. 
The Spragueville as herein defined is synonymous with the nubbly 
limestone member of the Aroostook Limestone as used by White 
(1943), which Boucot and others (1964, p. 26-29) describe as an 
"Unnamed Silurian limestone."

The name Aroostook Limestone, in the usage of White (1943), 
herein is abandoned as a stratigraphic name because the superpositional
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order of one of its three members is inverted, and this inverted mem­ 
ber (White's lower member) has since been assigned to the overlying 
Perham Formation (Boucot and others, 1964, p. 35). Table 2 sum­ 
marizes the revisions of stratigraphy, chronology, and nomenclature 
in the Aroostook Limestone of White's usage by Boucot and others 
(1964) and in this report. The middle or ribbon limestone member 
of the Aroostook Limestone of White's usage is actually coextensive 
with the Carys Mills Formation and is so named and assigned herein. 
Earlier, the ribbon limestone member of the Aroostook Limestone was 
considered equivalent to the ribbon rock member of the Meduxnekeag 
Formation (Pavlides, 1962, p. 23), and this usage was followed by 
Boucot and others (1964) in the Presque Isle region. A synonymy is 
achieved therefore by assigning the ribbon rock member of the 
Meduxnekeag Formation and the ribbon limestone member of the 
Aroostook Limestone to the Carys Mills Formation.

In summary, rock units previously assigned to the Aroostook 
Limestone are now assigned, in ascending order, to the Carys Mills 
Formation, the Spragueville Formation, and the lower member of the 
Perham Formation.

TABLE 2. Summary of revisions of superposition, chronology, and nomenclature 
in the Aroostook Limestone in northern Maine
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The Spragueville Formation consists chiefly of gray to pale olive- 
green calcareous siltstone and silty limestone and was estimated by 
Boucot and others to be about 4,000 feet thick. It was assigned a 
late Llandoverian (C3-C5), Early Silurian age. Mapping hi progress 
by the writer has revised the distribution pattern of the Spragueville 
from that originally shown by Boucot and others (1964, pi. 1) and may 
necessitate a revision of its thickness when mapping has been com­ 
pleted in this region. The Spragueville conformably overlies the 
Carys Mills gradationally and conformably underlies the Perham 
Formation hi the Presque Isle region. The Spragueville is now also
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known to crop out in the Fort Fairfield area of northern Maine 
(Louis Pavlides, Ely Mencher,4 and David C. Roy,4 unpub.), but 
there it is not overlain by younger rocks. Graptolites from the 
Spragueville Formation north of Fort Fairfield have been dated as 
Silurian and belonging to British graptolite zone 19 (W. B. N. Berry, 
written commun., 1965). Thus, the Early Silurian age span of the 
Spragueville is from Lower to Upper (C3-C5) Llandovery. The 
Spragueville is in part the temporal equivalent of the Frenchville 
Formation (Pavlides and others, 1964, p. C32) and, in part, of the 
lower member of the Perham Formation (Louis Pavlides, unpub. 
data). Both the Carys Mills and Spragueville Formations contain 
Silurian graptolites of zone 19, so that they are also in part coeval arid 
may locally intertongue.
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