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DISTRIBUTION OF THE MIDDLE ORDOVICIAN COPENHAGEN
FORMATION AND ITS TRILOBITES IN NEVADA

By REUBEN JAMES Ross, JR.,, and FREDERICK C. SHAW

ABSTRACT

The Copenhagen Formation of central Nevada is composed
of a basal sandstone (member A) and two calcareous siltstone
and silty limestone members (members B and C).

In areas north and south of Antelope Valley, member B of
the formation is recognized, but the overlying member C is
not recognized. To the east and southeast the supposedly older
uppermost beds of the Antelope Valley Limestone are actually
equivalent to the lower beds of member B. To the west in two
thrust sequences of the Toquima Range, the Caesar Canyon
Limestone of Kay and Crawford and an unnamed limestone
are probably equivalent to the uppermost Copenhagen Forma-
tion.

Species of 21 genera of trilobites are described from mem-
bers B and C. Four additional taxa have not been identified
below familial rank. The most evident change in trilobite
assemblages takes place about 100 feet below the top of mem-
ber C in the type locality around Antelope Valley; these
highest trilobites suggest correlation with the Viola Limestone
of Oklahoma. The trilobites from lower in member C indicate
a Wilderness-Barneveld age.

INTRODUCTION

The Middle Ordovician Copenhagen Formation was
defined by Merriam in 1963 (p. 25-27) for highly
fossiliferous arenaceous, argillaceous, and calcareous
strata lying above-the Antelope Valley Limestone
and below the Eureka Quartzite in central Nevada.
The formation is best developed on both sides of
Antelope Valley (in the Monitor Range on the west
and in the Antelope Range on the east, Horse Heaven
Mountain quad.).

The formation or its lithologic equivalents can be
recognized over a great distance from the Indepen-
dence Mountains of northern Nevada to the northern
Inyo Mountains of southern California (fig.1).

It is the purpose of this report to describe the
known trilobites of the Copenhagen Formation, to
summarize the geographic extent of the formation,
and to update information on the correlation of the
formation. A few trilobites are deseribed from units
believed to be correlative with the Copenhagen beds.

The main responsibility for taxonomy rests with
Shaw and for stratigraphy with Ross; in neither
case is the responsibility exclusive.

PREVIOUS INVESTIGATIONS

The name Copenhagen Formation was first used
by Nolan, Merriam, and Williams (1956, p. 28) with-
out definition. Kirk (1933, p. 32-33) was the first to
recognize the stratigraphic significance of beds later
assigned to the formation and the first to imply that
these strata were the lateral equivalents of the Eu-
reka Quartzite. Cooper (1956, p. 127-128, chart 1)
recognized strata of the formation and was probably
responsible for calling attention to its members, the
upper two of which he believed were separated by a
considerable hiatus. Webb (1958, p. 2339-2345) used
the name and discussed the extent and correlation of
the Copenhagen Formation; his correlations were
basically lithie, with some fossil control. He ques-
tioned the existence of a hiatus within the formation.

Ethington and Schumacher (1969, p. 440-443)
have given a good review of the definition of the
Copenhagen Formation, of early interpretations of
the formation, and of the stratigraphic problems the
unit poses. They discovered that the uppermost beds
of the underlying Antelope Valley Limestone con-
tained significant elements of the conodont fauna of
members A and B of the Copenhagen. This discovery
parallels that of Ross (1964, p. C78; 1970, p. 31)
concerning brachiopods and trilobites and indicates
that the major unconformity proposed by Cooper
(1956, chart 1) beneath the basal sandstone of the
Copenhagen Formation in its type locality does not
exist.
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C. P. Hughes and R. B. Rickards arranged for the
loan of the lectotype and other specimens of Toern-
quistia nicholsoni Reed from the Sedgwick Museum,
Cambridge University.

GEOGRAPHIC OCCURRENCES OF THE COPENHAGEN
FORMATION AND ITS EQUIVALENTS

The Copenhagen Formation is best developed on
either side of Antelope Valley. In addition it seems
to be recognizable in somewhat modified form as far
north as the Independence Mountains and south and
southwest to the northern Inyo Mountains of Cali-
fornia and to Meiklejohn Peak, Bare Mountain quad-
rangle, Nevada.

Northeast of the type locality its equivalents are
found as dolomitic or calcareous phases of the Eu-
reka Quartzite. To the south in the Ranger Moun-
tains, south of Frenchman Flat on the Nevada Test
Site, a limy sandstone in the lower half of the
Eureka Quartzite and the topmost limestone strata
of the Antelope Valley Limestone are equivalent to
the parts of member B of Merriam in the type area.
Between Antelope Valley and the Test Site the lower
part of the formation persists as calcareous shale,
silty limestone, and calcareous sandstone. To the
west both members B and C of Merriam are prob-
ably represented by silty limestones in the Toquima
Range.

On following pages stratigraphic information is
reviewed and fossil collections are listed for each of
the areas wherein the Copenhagen or its equivalents
are believed to be present.

STRATIGRAPHIC SECTIONS
ANTELOPE VALLEY, NEVADA

(Horse Heaven Mountain quadrangle)

There seems to be no entirely satisfactory strati-
graphic section of the Copenhagen Formation. The
type section designated by Merriam (1963, p. 26) is
not completely exposed, as indicated by Ethington
and Schumacher (1969, p. 441). Fossiliferous sec-
tions on the east side of Martin Ridge are cut by a
half dozen faults (Merriam, 1963, pl. 2; Ethington
and Schumacher, 1969, fig. 2), and much of the sec-
tion in each fault block is covered. In a partly suc-
cessful effort to find a more satisfactory section, Ross
and L. A. Wilson measured the thickness of the
Copenhagen on the west side of the Antelope Range
(Ross, 1970, p. 29-31 and pl. 21) but found that the
exact contact between members B and C was ob-
scured. However, many of the collections on which
this paper is based were made in that section.

Distribution of macrofossils in Ross’s collections is
shown in a previously published stratigraphic dia-

gram (Ross, 1970, pl. 21). A much more complete
list of brachiopods was published by Cooper (1956,
p. 128) and quoted by Merriam (1963, p. 26-27),
but in neither report was the precise occurrence of
fossils referred to a measured section. The physical
evidence for a major hiatus between members B
and C of the formation is unimpressive; it would
therefore be valuable to have better control on
stratigraphic ranges of macrofossils within the Co-
penhagen than is now available. Ethington and Schu-
macher (1969) have gone to considerable pains to
obtain the needed control for conodonts.

Most of the fossils collected from the Copenhagen
Formation came from a section on the southeast side
of hill 8308, south of Water Canyon, Antelope Range,
(SW1, sec. 24, T. 15 N,, R. 50 E., Horse Heaven
Mountain quad., Nevada), where the total thickness
is about 490 feet.

The section measured at hill 8308 is fairly accurate
except that the top 133 feet were masked on the line
of section; this interval was pieced into the section
by moving several hundred feet to the west.

Collections made by Shaw and H. B. Whittington
in 1965 at this same section were designated SR,
SR (—30), and SR-L. (See p. 14)

In 1965 Shaw and Whittington also made collec-
tions from Martin Ridge, on the west side of Ante-
lope Valley (S16NW1/4 sec. 31, T. 16 N, R. 50 E.,
Horse Heaven Mountain quad., Nevada). These are
designated MR-U for the upper member of the Co-
penhagen (member C of Merriam, 1963) or MR-L
for the middle member (member B of Merriam,
1963). No section was measured.

FOSSILS FROM HILL 8308

USGS colln. D1880 CO, Copenhagen Formation, upper 50 ft
of formation. Also USGS colln. D1912 CO and loc. SR.

Trilobites :
Triarthrus sp.
Cryptolithoides fittsi Ulrich and Whittington
Cryptolithoides reticulatus n. sp.
Anataphrus martinensis n. sp.
Robergia deckeri B. N, Cooper
Remopleurides sp.
Robergiella sp.
Raymondella nevadensis n. sp.
Ceraurinella sp.

USGS colln. D1913 CO, Copenhagen Formation, high in mem-
ber C of Merriam, about 50 ft below top of formation.

Trilobite:
Lonchodomas sp.

Loc. SR(—30), Copenhagen Formation, member C, approxi-
mately 130 ft below top. About 360 ft above base of
member B.

Trilobites:
Hypodicranotus n. sp.
Anataphrus martinensis n. sp.
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USGS colln. D1879 CO, Copenhagen Formation, member C,
341 ft above base of member B.
Brachiopods:
Sowerbyella merriami Cooper
Resupinate plectambonitid?
Trilobite:
Isotelus sp.
USGS colln. D1878 CO, Copenhagen Formation, member C,
337 ft above base of member B.
Brachiopod:
Sowerbyella sp.
Trilobite:
Isotelus copenhagenensis n. sp.
USGS colln. D1877 CO, Copenhagen Formation, member C,
330 ft above base of member B.
Brachiopods:
Plectorthis obesa Cooper
Sowerbyella merriami Cooper
Cristiferina sp.
USGS colln. D1876 CO, Copenhagen Formation, member C,
303 ft above base of member B.
Brachiopods:
Oxoplecia nevadensis Cooper
Sowerbyella sp. (large)
Cristiferina sp.
Strophomena sp.
New genus and species resembling Saukrodyctia
Trilobites:
Calyptaulax sp.
Lichid, very large, fragmentary
Ceraurinid genus, indet.
USGS colln. D1875 CO, Copenhagen Formation, member C,
301 ft above base of member B.
Brachiopods:
Sowerbyella sp.
Strophomena? sp.
Cristiferina sp.
Trilobite:
Anataphrus martinensis, n. sp.
Sponge:
Receptaculites sp.
Ostracodes, abundant
USGS colln. D1874 CO, Copenhagen Formation, member C,
277 ft above base of member B.
Brachiopods:
Strophomena sp.
Sowerbyella sp.
Trilobites:
Amphilichas aff. A. minganensis (Billings)
Anataphrus martinensis n. sp.
Cybeloides sp.
Calyptaulax sp.
Sphaerocoryphe sp.
Hypodicranotus n. sp.
Isotelus copenhagenensis n. sp.
Ostracodes, abundant
Graptolite:
Climacograptus cf. C. phyllophorus Gurley
USGS colln. D1873 CO, Copenhagen Formation, low in mem-
ber C, 272 ft above base of member B. Rock in place.
Brachiopods:
.Hesperorthis? sp.
Sowerbyella sp.
Leptellina? sp. (small species)

USGS colln. D1873 CO — Continued
Trilobites:
Hypodicranotus n. sp.
Isotelus copenhagenensis n. sp.
Anataphrus martinensis n. sp.
Calyptaulax sp.

USGS colln. D1872 CO, Copenhagen Formation, float at 259-
268 ft above base of member B. Almost all of this
material probably comes from considerably higher in
the section and is mixed stratigraphically.

Brachiopods:
Oxoplecia nevadensis Cooper
Plectorthis sp.
Cristiferina sp.
Bilobia sp.
Strophomena sp.

Trilobites:
Calyptaulax sp.
Anataphrus martinensis n. sp.
Isotelus copenhagenensis n. sp.
Cryptolithoides sp.

USGS colln. D1871 CO, Copenhagen Formation, float, 225 ft

above base of member B.

Brachiopods:
Orthid, indet.
Cristiferina cristifera Cooper
Eoplectodonta alternata (Botts)
Skenidioides? sp.
Sowerbyella? sp.
Bimuria? sp.

Loc. SR-L, Copenhagen Formation, member B.

Trilobites:
Calyptaulex cf. C. callirachis B. N. Cooper
Nileus? sp.

USGS colln. D1870 CO, Copenhagen Formation, 193 ft above

base of member B.
Brachiopods:
Valcourea plana Cooper
Plectambonitid, probably Sowerbyella
Trilobites:
Isotelus copenhagenensis n. sp.
Calyptaulax sp.
USGS colln. D1869 CO, Copenhagen Formation, 151-156 ft
above base of member B.
Brachiopods:
Valcourea cf. V. plana Cooper
Valcourea transversa Cooper, large variety
Multicostella? sp., possibly Plectorthis
Strongly geniculate strophomenoid
Cephalopod:
Siphuncle, indet.
Fossils from this collection are reminiscent of those from
the Mountain Lake Member (of Cooper, 1956) of the
Bromide Formation.

USGS colln. D1868 CO, Copenhagen Formation, 119 ft above

base of member B.
Trilobite, unidentified
USGS colln. 6790 CO, Copenhagen Formation, approx. 50-70
ft above top of basal sandstone member A, from float.
Bryozoans (identified by O. L. Karklins, written commun.,
Oct. 8, 1969) :
Chazydictya sp. (2 specimens)
This form is similar to Chazydictya chazyensis Ross
(1963, Geol. Soc. America Bull., v. 74, p. 587) described
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USGS colln. 6790 CO, bryozoans — Continued

from the Chazy Limestone in New York. These are the
first specimens, if my identification is reasonably cor-
rect, that show relationships with the species in the
standard Chazyan Series of New York and Vermont.
Another species of Chazydictya or of a related new
genus with somewhat different morphologic features
occurs in the collections which R. S. Boardman obtained
in 1965 from the lower Copenhagen member B of Mer-
riam (1963) or its equivalents at the following locali-
ties: Mill Canyon (Bimuria zone, uppermost Pogonip,
below Cryptolithoides zone); east side, Martin Ridge,
Horse Heaven Mountain quadrangle (member B of
Merriam, 1963) ; and at Meiklejohn Peak (Copenhagen?
Formation (Ross, 1967a, pl. 11) ). The specimens from
Meiklejohn Peak seem to differ slightly from those at
Mill Canyon and Martin Ridge. Whether these differ-
ences are due to the preservation or to morphologic
structure is difficult to determine because the material
is fragmentary.

Phyllodictya cf. P. crystallaria Hinds (2 specimens)
The same form occurs in USGS colln. D680 CO (from
the lower part of the Eureka Quartzite in the Ranger
Mountains (Ross, 1967, pl. 11)).

Stictoporella? sp. form a (2 specimens)

The generic assignment of this form is tentative; it
may belong to a new genus. This species appears to
have a relatively large, explanate zoarium.

Stictoporellid(?) sp. (3 specimens)

The specimens are very fragmentary but appear to
differ from those assigned to Stictoporella? sp.

Pachydictyid? sp. (1 specimen)

This specimen is somewhat similar to a pachydietyid (?)
form which occurs in USGS colln. D1499 CO from
Belted Peak.

Ottoseetaxis sp. (2 specimens)

According to Helen Duncan, this as a form of Ottosee-
taxis Bassler, 1952, The type species of this genus,
O. bipartitus Bassler, 1952, occurs in the Benbolt For-
mation of Cooper (1956) near Knoxville, Tenn. How-
ever, the material in this collection is too fragmentary
for making further comparisons with the type.

Constellaria sp. (1 specimen)

The specimen is too fragmentary for comparison with
those in other collections.

Amnolotichia sp. (1 specimen)

Similar forms occur in USGS colln. D1905 CO from
Clear Creek Canyon. This appears to be a generalized
form and may not be significant in correlation.

Monticuliporid sp. (1 specimen)

This is an incomplete fragment and eannot be used for
comparison with those in other collections.

Trepostome sp. (1 specimen)

The material is poorly preserved and it is not diagnostic.

This is an interesting assemblage of cryptostome bi-
foliates from USGS colln. 6790 CO. All of them are rela-
tively well preserved and developed. As to the age of
these rocks, the bifoliates indicate that the strata are of
the same age as the McLish formation in Oklahoma or
younger. However, the single fragment of a monticulipo-
rid species suggests that the rocks probably are of the
Bromide age, because the monticuliporids appear for the
first time in the lowest Bromide shales and limestones of
Oklahoma (R. S. Boardman, oral commun., 1965).

460-196 O - 72 - 2

USGS colln. D1867 CO, Copenhagen Formation, float at 44 ft
above base of member B.
Trilobite:
Anataphrus sp.
USGS colln. D1866 CO, Copenhagen Formation, 35-39 ft
above base of member B.
Brachiopods:
Valcourea sp.
Plectambonitid
Trilobite:
Isotelus? sp.
USGS colln. D1865 CO, Copenhagen Formation, 29 ft above
base of member B.
Brachiopod:
Sowerbyella? sp.
USGS colln. D1614 CO, Copenhagen Formation, 24-30 ft
above base of member B.
Brachiopod:
Strophomenoid indet.
Trilobite:
Illaenid? indet.
USGS colln. D1864 CO, Copenhagen Formation, 6-17 ft above
base of member B.
Brachiopod:
Valcourea sp.
Trilobite:
Illaenus sp.
USGS colln. D1863 CO, Copenhagen Formation, 1 ft above
base of member B. (Same as USGS colln. 6792 CO.)
Bryozoans (identified by O. L. Karklins, written commun.,
Oct. 8, 1969)
Trepostome sp. (2 specimens)
These specimens are not diagnostic.
USGS colln. D1862 CO, Antelope Valley Limestone, approxi-
mately 35 ft below basal sand of Copenhagen Forma-
tion, on southeast side of hill 8308, NE14SW14 sec. 24,
T. 15 N, R. 50 E., Antelope Range, Horse Heaven
Mountain quad., Nevada.
Brachiopods:
Leptellina cf. L. occidentalis Ulrich and Cooper
Large plectambonitid?
Small asaphid pygidium

FOSSILS FROM EAST SIDE MARTIN RIDGE

Loc. MR-U, Copenhagen Formation, member C of Merriam.
Trilobites:
Anataphrus martinensis n. sp.
Illaenid sp. 1
Illaenid sp. 2
Calyptaulax cf. C. callirachis (Cooper)
USGS colln. D249a CO, Copenhagen Formation, float from
member C of Merriam.
Trilobites:
Lonchodomas sp.
Harpid genus indeterminate
Amphilichas aff. A. minganensis (Billings)
USGS colln. D286 CO, Copenhagen Formation, float from
member C of Merriam.
Trilobites:
Isotelus copenhagenensis n. sp.
Calyptaulax cf. C. callirachis (Cooper)
Primaspis sp.
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Loe. MR-L, Copenhagen Formation, member B of Merriam
(1963).
Trilobite:
Calyptaulax cf. C. callirachis (Cooper)
USGS colln. D249¢ CO, Copenhagen Formation, float derived
from member B of Merriam (1963).
Trilobite:
Isotelus copenhagenensis n. sp.

CLEAR CREEK CANYON, NEVADA
(T. 11 N, R. 48 E., Tonopah 2° quadrangle)

The Copenhagen Formation in Clear Creek Canyon
is about 70 feet thick, including the basal sandstone
member, which is 30 feet thick. These figures do not
agree with those of Lowell (1965, table 1), who con-
sidered that the basal 30-foot sandstone was overlain
by about 105 feet of strata representing both mem-
bers B and C of Merriam (1963).

Fossil collections were made from the Copenhagen
Formation on the north side of the creek and from
the highest Antelope Valley Limestone on the south
side.

USGS colln. D1903 CO, Copenhagen Formation, 38 ft above
base of member B, topmost exposure beneath Eureka
Quartzite.

Brachiopods:
Valcourea sp.
Multicostella? sp.
Macrocoelia sp.
Bryozoans (identified by O. L. Karklins, written commun.,
Sept. 26, 1969) :
Homotrypid sp. (1 specimen)
This is an incomplete fragment and cannot be compared
with those forms in other collections.
Amplexoporid sp. (1 specimen)
This is also an incomplete fragment, but it appears to
be vaguely similar to some undescribed forms which
occur in the Bromide Formation of Oklahoma.
Conodonts (identified by J. W. Huddle, written commun.,
April 13, 1970) :

Specimens

Belodina monitorensis Ethington

and Schumacher .. 4
Cyrtoniodus flexuosus (Branson and Mehl) ...... 2
Dichognathus typica Branson and Mehl ... 5
Drepanodus suberectus (Branson and Mehl) ... 8
Ozarkodina cf. O. tenuis Branson and Mehl ... 2
Phragmodus undatus Branson and Mehl .. .. 2
Sagittodontus robustus? Rhodes ... .1
Trichonodella cf. T. barbara (Stauffer) ... 2

USGS colln. D1904 CO, Copenhagen Formation, from float 37
ft above base of member B.
Brachiopod:
Valcourea sp.
Trilobite fragments, including problematical piece of frill
of cryptolithid.
Bryozoans (identified by O. L. Karklins, written commun.,
Sept. 26, 1969) :
Amplexoporid sp. (1 specimen)
Probably the same species as that which occurs in col-
lection D1903 CO.

USGS colln. D1905 CO, Copenhagen Formation, from ledges
in place 37 ft above base of member B.
Brachiopods:
Macrocoelia sp.
Valcourea sp.
Trilobites:
Nanillaenus sp.
Isotelus copenhagenensis n. sp.
Bryozoans (identified by O. L. Karklins, written commun.,
Sept. 26, 1969) :
Amnolotichia sp. (1 specimen)
Similar forms oceur in the following collections:
D1614 CO (reported as trepostomes from the Copen-
hagen Formation, 24-30 ft above the top of basal sand-
stone (member A of Merriam, 1963), Antelope Range) ;
6790 CO, 60 ft above the Lase of member B in Antelope
Range; in the material obtained by R. S. Boardman in
1965 from member B on the east side of Martin Ridge,
Horse Heaven Mountain quadrangle, Nevada, and
D1466 CO, Saturday Mountain Formation, Idaho.
Ostracodes (identified by Jean Berdan, written commun.,
July 12, 1968) :
Hypochilarina? sp.
Severella? sp.
Cryptophyllus sp.
Punctaparchites sp.
Ostracodes, indet.
This is an interesting association of ostracodes, but
not particularly helpful as far as age determinations
are concerned. Hyperchilarina? and Cryptophyllus both
occur in the upper part of the Antelope Valley and
appafently range upward. Punctaparchites occur in the
Decorah and Bromide Formations, and has also been
reported in the Leray Formation of Pauquette Rapids,
Canada. It could range either higher or lower. Severella
is a Baltic genus, but the identification is queried be-
cause only one tecnomorphic specimen was found, and
the generic characters are based on the heteromorph.
Conodonts (identified by J. W. Huddle, written commun.,
April 13, 1970) :

Specimens

Acontiodus alveolaris Stauffer ........................ 2
Belodina monitorensis Ethington

and Schumacher .................ooiiiiiinn. 4
Cyrtoniodus flexuosus? (Branson and Mehl) ... 1
DichogMatRuUS SP ..o 7
Distacodus sp 1
Drepanodus suberectus (Branson and Mehl) ... 1
OiStOdUS SP oo 1

Collections D1903 CO and D1905 CO contain part of the
fauna described from the Copenhagen Formation by Eth-
ington and Schumacher (1969). There is nothing that is
very definitive, but a correlation with the Ashby-Porterfield
is reasonable.
USGS colln. D1906 CO, Copenhagen Formation, 27 ft above
base of member B.
Brachiopods:
Multicostella sp.
Valcourea sp.
Sowerbyites sp.
Macrocoelia sp.
Trilobite:
Isotelus sp.
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USGS colln. D1907 CO, Copenhagen Formation, from float
near base of member B.
Trilobite:
Calyptaulax sp.
USGS colln. D1909 CO, Antelope Valley Limestone, 127 ft
below basal sandstone of Copenhagen Formation.
Brachiopods:
Anomalorthis ef. A. oklahomensis
Orthambonites sp.
Conodonts (identified by J. W. Huddle, written commun.,
April 13, 1970) :

Specimens
ACOAUS SP oo 2
ACONLIOAUS SP oo 1
Drepanodus suberectus (Branson and Mehl) ... 3
Paltodus SP oo e 1

Paltodus SP oo
Oistodus contractus Lindstréom
Scolopodus n. SP oo 3
USGS colln. D1910 CO, Antelope Valley Limestone, from float
129 ft below basal sandstone of Copenhagen Formation.
Brachiopods:
Anomalorthis cf. A. oklahomensis Ulrich and Cooper
Desmorthis ef. D. crassus Ross
Ostracodes (identified by Jean Berdan, written commun.,
July 12, 1968) :
Eoleperditia bivia?
Hyperchilarina? sp.

The Eoleperditia in this collection is fragmentary and
cannot be compared with those from other collections.
Conodonts (identified by J. W. Huddle, written commun.,

April 13, 1970) :

Specimens
Acodus cf. A. auritus Harris and Harris .......... 3
AcodUS SP e 1
Drepanodus suberectus (Branson and Mehl) ... 6
Drepanodus subarcuatus Furnish ... 1
Oistodus cf. O. lanceolatus Pander 2
Oulodus SP oo

Scandodus n. sp
Scolopodus N. SP ..o
USGS colln. D1908 CO, Antelope Valley Limestone, float 170
ft below basal sandstone of Copenhagen Formation.
Brachiopod:
Anomalorthis cf. A. oklahomensis
Trilobites :
Hlaenus sp.
Ostracodes (identified by Jean Berdan, written commun.,
July 12, 1968) :
Eoleperditia sp. cf. E. bivia (White)
Small, smooth ostracodes, indet.
The ostracodes in this collection are not well preserved
and are difficult to work out of the matrix. The Eole-
perditia appears to be similar to the kind that occurs
in the upper part of the Kanosh Shale in the Ibex area,
but I cannot be certain of this because the specimens
are so poor. One of the smaller ostracodes seems to be
new, but there is only one specimen, which is not
enough to work with.
Conodonts (identified by J. W. Huddle, written commun.,
April 13, 1970) :

Specimens
Eofalodus brevis HaArris ..oooooooooooeeeeeeeee. 1
Dichognathus N, SP oo 3

USGS colln. D1908 CO, conodonts — Continued Specimens
Distacodus symmetricus Mound ......................
Drepanodus subarcuatus Furnish
Drepanodus suberectus (Branson and Mehl) ... 4
OULOAUS SP e 2
“Tetraprioniodus” costatus Mound .
Synprioniodina? sp
Trichonodella sp .........
New ZenUS ..o 1

CORRELATION OF FOSSILS AT CLEAR CREEK CANYON

With exception of a fragment of a problematical
cryptolithid trilobite in collection D1904 CO, every
fossil collected from the Copenhagen Formation al-
lies it with member B of Merriam. Ross is of the
opinion that this fragment is harpid. It is difficult
to understand where Lowell discovered Reuschella,
unless specimens of Valcourea could have been mis-
taken for that genus. The thickness of member B
measured by Ross is so different (by 100 ft) from
that published by Lowell (1965, table 1) that we
fear we have overlooked some nearby section that is
more complete than the one in the valley of Clear
Creek proper. It seems possible, if not likely, that
figures for Hot Creek and Clear Creek were reversed
in publication (Lowell, 1965, table 1). Concerning
conodonts from the Antelope Valley Limestone in
this section, J. W. Huddle (written commun., April
13, 1970) commented,

Collections D1908-D1910 CO are all Middle Ordovician in
age and are apparently early Middle Ordovician, as they con-
tain species characteristic of the Joins Formation. I have not
seen some of these species in the previous collections from the
Antelope Valley.

HOT CREEK CANYON, NEVADA
(T.8 N.,R. 50 E., Tonopah 2° quadrangle)

Lowell (1965, p. 263 and table 1) indicated that
the Copenhagen Formation was only 20-30 feet thick
at Hot Creek; on the basis of a very limited number
of fossils he concluded that the entire formation had
been compressed into this thickness, which is in con-
trast to the far greater thickness in the northern
Monitor Range.

Ross (1970, p. 17-19 and pls. 20, 21) has shown
that the Copenhagen Formation at Hot Creek is
about 90 feet thick and that the fossils are indicative
of the lower member (member B of Merriam, 1963).
The upper member (member C of Merriam, 1963) is
either absent or represented by some part of the Eu-
reka Quartzite. The Eureka is at least three times as
thick at Hot Creek as in the northern Monitor Range.

Trilobites found in USGS colln. D1860 CO include:
Carrickia sp., Remopleurides sp. 2, Anataphrus mar-
tinensis n. sp., and Ceraurus? sp. (possibly a cybelid).
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RAWHIDE MOUNTAIN, NEVADA
(Ross, 1964, p. C64-C66, C68)

Although not so recognized previously, the un-
named black shale and underlying 25 feet of dolo-
mitic sandstone beneath the Eureka Quartzite should
probably be considered as the Copenhagen Formation
at Rawhide Mountain (Ross, 1964, p. C66). The con-
tained fossils, particularly the ostracodes (Ross,
1964, p. C68), seem to indicate that the lower part
(member B of Merriam, 1963) of the formation is
represented.

BELTED PEAK AREA, NEVADA

The Copenhagen (?) Formation near Belted Peak
seems to be about 277 feet thick. In 1964 Ross and
L. A. Wilson measured the thickness of an over-
turned section of Ordovician rocks stratigraphically
below the Eureka Quartzite on the west side of hill
7089, 2.85 miles southwest of Belted Peak (Ekren
and others, 1971) (Nevada coord., central zone: E.
659,650 ft, N. 1,017,300 ft). This section, which is
at an altitude of approximately 7,040 feet, was re-
visited in 1966.

A unit of thin-bedded fossiliferous limestone con-
taining a high percentage of interbedded siltstone
is poorly exposed 41-44 feet beneath the Eureka
Quartzite; this unit in turn is underlain by interbeds
of shale, dolomitic sandstone, quartzose sandstone
and siltstone, and thin silty dolomite. The section
follows:

Feet
Eureka Quartzite.
Copenhagen (?) Formation:
Interval completely masked by quartzite rubble 21
Siltstone, dark-yellowish-orange, limy;
shows reliets of fossils.. ..o, 1
Shale, fissile, medium-gray; weathers yellowish
orange to olive gray. Interbeds of calcareous
siltstone ... s 19

Limestone, calcarenitic silty, in thin irregular

beds. Fossiliferous. Bryozoans abundant.

USGS colln. D1499 CO from this interval....... 3
Slope masked by float. In lower 40 ft much shale,

silty calcarenite, and thin quartzite

chips in float. ... 96
Float, composed of siltstone chips weathering

grayish yellow .. .. 12
Limestone and dolomite; weather medium gray

to light olive gray; form resistant ledge.......... 3
Siltstone, platy, gray; weathers yellowish

gray to yellowish orange. ... 21
Argillite, grayish red................................. 1
Slope covered by float. All float in this interval

is yellowish orange to grayish orange.............. 15
Float composed largely of yellowish-gray

(5Y 8/1) very fine quartzite and sandstone

in thin chips derived from very thin bedded

rock. Much grayish-red sandstone in lower half 55

Copenhagen(?) Formation — Continued Feet
Siltstone and very thinly laminated sandstone;
weathers pale yellowish orange........................ 30
Total thickness of Copenhagen(?)
Formation ... . e 277

Pogonip Group:
Antelope Valley Limestone:
Dolomite, light-gray; thin bedded in beds
2-3 ft thick. Some intraformational
conglomerate ... 31
Not recorded below this unit.

Fossils from this entire interval are limited to
USGS colln. D1499 CO but include a considerable
variety.

USGS colln. D1499 CO, Copenhagen(?) Formation, 41-44 ft
below base of Eureka Quartzite.

Brachiopods:
Multicostella (?) sp.
Valcourea sp. (large)
Valcourea sp. (small)
Sowerbyella sp.

Trilobite:
Anataphrus cf. A. spurius (Phleger)

Conodonts (identified by J. W. Huddle, written commun.,

Mar. 3, 1965) :
Specimens
Belodina cf. B. ornata (Branson and Mehl) ... 1
Cordylodus SP ... 1
Dichognathus n. SP oo 7

TS o
Distacodus sp ...,
Drepanodus sp .

) U
13 S

Phragmodus undatus Branson and Mehl

Prioniodina? SP e eeeeaeeeaan

Trichonodella SP ..o

ZYygognathus SP . .o
“This fauna is probably Middle Ordovician in age. In
New York Phragmodus undatus and Dichognathus ap-
pear in the Rockland Formation of Raymond (1914)
and continue into the Late Ordovician,” Huddle noted.

Bryozoans (identified by O. L. Karklins, written commun.,
Feb. 23, 1965) :

About 11 zoaria were thin-sectioned. Four of these
zoaria are well enough preserved for identification, but
they belong to undescribed taxa. In the other sectioned
material the distinguishing features of the wall struec-
tures appear to be recrystallized.

Pachydictyid (?) (2 specimens)

This is a form of a new cryptostome bifoliate genus of
the family Rhinidictyidae.

Trepostome (1 specimen)

This form, probably a new genus, is vaguely similar to
the diplotrypids.

Monticuliporid (1 specimen)

This form shows parts of well developed cystiphragms.
The rest of the wall structures appear to be recrystal-
lized.

“According to the information made available to me
(R. S. Boardman, oral commun., 1965) in regard to the
Simpson Group of Oklahoma, the cryptostome bifoliates,
including pachydictyid-like forms, appear for the first
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USGS colln. D1499 CO, bryozoans — Continued
time at the base of the lowest McLish shales and lime-
stones, and the monticuliporids appear for the first
time at the lowest Bromide shales and limestones,”
Karklins stated.

Subsequently Karklins (written commun., Sept. 26,
1969) commented on homotrypid bryozoans from colln,
D1861 CO, Copenhagen Formation at Hot Creek (Ross,
1970, p. 18) and noted, “Vaguely similar forms appear
to be present also in colln. D1499 CO, reported on Feb.
23, 1965, as a monticuliporid species. These forms sug-
gest that the strata are of Bromide age or younger but
probably not older than MecLish Formation in Okla-
homa.”

Most of the fossils indicate equivalence with mem-
bers A and B of Merriam (1963) of the Copenhagen
Formation, though they are limited to the upper 45
feet of the 277-foot unit here assigned tothe formation.

MEIKLEJOHN PEAK, NEVADA
(Ross, 1964, p. C25, C27, C29, C30; 1967a, pl. 11)

In two sections at Meiklejohn Peak, Ross (1964,
p. C25, C29) included 31 feet and 51 feet of sandy
limestone in a transitional interval in the top of the
Antelope Valley Limestone and below the Eureka
Quartzite. Fossils from this interval ally it to mem-
ber B of the Copenhagen Formation, which it prob-
ably represents (Ross, 1967a, pl. 11). These fossils
(Ross, 1964, p. C27, colln. D820 CO; p. C30, colln.
D824 CO; 1967a, pl. 11, colln. D1601 CO) include:

Eofletcheria sp.

Glyptorthis sp.

Valcourea sp.

Sowerbyites sp.

Sowerbyella cf. S. perplexa Cooper
Leptellina sp.

Macrocoelia sp.

Protozyga? sp.

Oxoplecia monitorensis Cooper
Laticrura cf. L. heteropleura Cooper
Hlaenus cf. I. utahensis

This interval is correlative with at least the upper
20 feet of the Antelope Valley Limestone and lower
90 feet of the Eureka Quartzite in the Ranger Moun-
tains of the Nevada Test Site (Ross, 1967a, pl. 11).

NORTHERN INYO MOUNTAINS, CALIFORNIA
(Independence quadrangle)

The Barrel Spring Formation of the northern Inyo
Mountains (Ross, R. J., 1964, p. C37, C40; 19674, pl.
11; Ross, D. C., 1966) is surely correlative with
member B of the Copenhagen Formation. The detri-
tal nature of its constituents also relates this unit to
the Copenhagen, but the resemblance is closer to the
beds at Rawhide Mountain and Hot Creek Canyon
than at the type section.

TOQUIMA RANGE, NEVADA
(Wildeat Peak quadrangle)

The Caesar Canyon Limestone described and
mapped by Kay and Crawford (1964, p. 432-433, pl.
1) in the Toquima Range is actually considerably
more than a limestone. As noted by Kay and Craw-
ford, the lower contact at the type locality of the
Caesar Canyon may be a gradational one with the
underlying Antelope Valley Limestone. But in addi-
tion to the calearenitic and phosphatic limestone that
yields Cryptolithoides and graptolites there is a con-
siderable thickness of shale and siltstone enclosing a
varied trilobite assemblage in the middle of the for-
mation. In fact most of the trilobites listed by Kay
and Crawford (1964, p. 433) came from these argil-
laceous beds. The trilobites indicate equivalence to
member C of the Copenhagen Formation.

Kay and Crawford (1964, p. 432) reported Bimuria
from the lower silty limestone of their Caesar Can-
yon Formation, and this occurrence has been dupli-
cated by Ross. However, it is virtually impossible to
distinguish lithologically between strata that Kay
and Crawford assign to the top of the Antelope Val-
ley Limestone and the lower limestone of the Caesar
Canyon Limestone in their August Canyon sequence.
It seems probable that the lower and the middle
members of the Copenhagen are represented in the
Toquima Range by Antelope Valley or very similar
lithology.

In the Mill Canyon sequence (Kay and Crawford,
1964, pl. 1) at Ikes Canyon (Ross, 1970, p. 21-23,
pls. 20, 21) an unnamed Ordovician limestone unit
overlies the Antelope Valley and underlies the Rob-
erts Mountains Formation (Masket Shale of Kay
and Crawford, 1964) ; that unit is probably equiva-
lent to part of the Copenhagen Formation.

INDEPENDENCE MOUNTAINS, NEVADA
(Tuscarora quadrangle)

In the Independence Mountains north of Taylor
Canyon, Kerr (1962, pl. 1) mapped three strati-
graphic sequences of lower Paleozoic rocks separated
by thrust faults. In the Burns Creek sequence he
described the Eureka Quartzite as composed of three
units (Kerr, 1962, p. 445). The upper unit is 440 feet
of vitreous quartzite. The middle unit is a less resis-
tant impure dolomite 90 feet thick; this unit is fos-
siliferous. The bottom unit is 25 feet of resistant,
bench-forming crossbedded sandstone.

Kerr (1962, p. 445) reported the following fossils
from the dolomite unit: Receptaculites sp., Calyptau-
lax strasburgensis (Ulrich and Delo), Ampyx sp.,
Maclurites sp., Sowerbyella sp., and an orthid brach-
iopod.
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Kerr’s locality is at an approximate altitude of
8,080 feet on the ridge west of hill 8422 in the
SWL,NE14 sec. 20, T. 40 N., R. 53 E., Tuscarora
quadrangle. A collection made by Ross in 1967
(USGS colln. D2173 CO) from this locality includes
two species of Valcourea, Strophomena, Sowerbyella
sp., and a coarse ribbed orthid brachiopod. Combined
with those on Kerr’s list, these fossils suggest that
the dolomite is equivalent to member B of Merriam
of the Copenhagen Formation.

The Eureka Quartzite in this area is overlain by
the Hanson Creek Formation, in which Crypto-
lithoides and Amnataphrus are present with Clima-
cograptus hastatus (USGS colln. D2175 CO); C.
hastetus is abundant in the beds over the Eureka
in the northern Monitor Range and in the Antelope
Range.

AGE OF TRILOBITE FAUNAS OF THE COPEN-
HAGEN FORMATION AND ITS EQUIVALENTS
MEMBER A OF MERRIAM (1963)

In the Antelope Valley area, the lower sandstone
member contains orthocone nautiloids. No trilobites
from this unit are in the present collections.

MEMBER B OF MERRIAM (1963)

Member B of Merriam (1963) was termed the
“yellow sandstone” by Cooper (1956, p. 128) and
was thought to be correlative with Cooper’s Arline
Formation of the southern Appalachians. It contains
Sowerbyites and Macrocoelia, which may also sug-
gest correlation of this unit with beds at the top of
the Bromide Formation, in the Mountain Lake Mem-
ber of Cooper (1956), in Oklahoma.

Few trilobites have been collected from this mem-
ber of the formation, and they are of little use in
distinguishing between members B and C. Calyptau-
lax cf. callirachis (Cooper), Anataphrus martinensis
n. sp., and Isotelus copenhagenensis range from one
member into the other. Anataphrus occurs in the
topmost Antelope Valley Limestone at the Nevada
Test Site in USGS colln. D710 CO (Ross, 1964, p.
C19; 1970, pl. 13, figs. 8, 5, 7, 10) and is very com-
mon in the type section of the Hanson Creek For-
mation. Illaenus seems to range from the lower into
the upper member.

If any change in trilobite assemblages takes place
between members B and C, we have yet to find the
evidence. On the other hand, there is a pronounced
change within 100 feet of the top of member C.

MEMBER C OF MERRIAM (1963)

Member C of Merriam (1963) carries brachiopods
thought by Cooper (1956) to be similar to those of
his Oranda Formation of Virginia. The trilobites

from this upper unit can be divided into two distinct
assemblages.

The lower assemblage ranges upward through col-
lections D1879 CO and D1913 CO on the east side of
Antelope Valley and through similar levels at Martin
Ridge.

It includes Isotelus copenhagenensis, Anataphrus
martinensis, and Calyptaulax callirachis, which range
upward from the underlying member. A. martinensis
ranges higher. Amphilichas aff. A. minganensis and
Hypodicranotus n. sp. are two of the more distinctive
members of this assemblage ; the former suggests an
early Middle Ordovician age while the latter is known
from strata of Wilderness (DeMott, 1963) or Barne-
veld (Whittington, 1952) age in North America. It
should be noted that Hypodicranotus occurs in south-
western Scotland (Tripp, 1965, p. 601-602) in strata
correlated with the Porterfield-Wilderness Edinburg
Formation of Cooper and Cooper (1946) of the
Appalachians.

The trilobites found in the uppermost 50 feet — in
the upper assemblage — of the Copenhagen Forma-
tion on the east side of Antelope Valley include
Triarthrus, Robergia, Robergiella, Remopleurides,
Cryptolithoides, Raymondella, and Ceraurinella.

Cryptolithoides, accompanied by Robergia, is
known from the lower part of the Viola Limestone
of Oklahoma. The other genera are typical of the
Edinburg Formation of the southern Appalachians
(Whittington, 1959, p. 384-387), presumably an older
unit (Cooper, 1956).

In eastern North America, Cryptolithus, rather
than Cryptolithoides, appears at about this strati-
graphic level, together with calymenids. Graptolites
of the zone of Orthograptus truncatus intermedius
(Berry, 1960) appear in New York and Oklahoma at
approximately this level and, as discussed below, also
appear with these trilobites in the Caesar Canyon
Limestone of the Toquima Range, Nev. Shaw assumes
that cryptolithinids and graptolites of zone of O.
truncatus intermedius are indicative of the start of
Barneveld time over much of North America, al-
though Fisher (1962) showed that the Barneveld is
entirely within that zone.

The simultaneous arrival of older eastern genera
— for example, Triarthrus, Raymondella, and the
others — at this same time in the west may well
demonstrate facies or faunal province control over
these latter genera.

CAESAR CANYON LIMESTONE

Kay (1962) and Kay and Crawford (1964) pro-
posed the Caesar Canyon Limestone for supposed
Copenhagen equivalents in the northern Toquima
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Range. No accurate sections have been measured,
because of structural complications and cover (Mar-
shall Kay, oral commun., 1969). Locality GK (“Gate-
cliff”’) appears to be stratigraphically lower than
locality CC, which has yielded Cryptolithoides. Scat-
tered collections have been made by the present writ-
ers and by Kay (Kay and Crawford, 1964, table 1).
Most of the trilobite genera known from the upper-
most part of member C of the Copenhagen Formation
are present in the Caesar Canyon Limestone. They
show that the Caesar Canyon correlates with the
topmost strata of the upper member of the Copen-
hagen. The appearance of Cryptolithoides, a calym-
enid, and Primaspis in the Caesar Canyon suggests
that the age of this fauna is early Barneveld (Fisher,
1962 ; Whittington, 1959).

Graptolites from three collections from the Caesar
Canyon Limestone have been examined by W. B. N.
Berry, whose identifications follow:

USGS colln. D1901 CO. Caesar Canyon Limestone.
Climacograptus typicalis
Diplograptus? sp.

Orthograptus truncatus var. strigosus
Orthograptus truncatus ef. var. intermedius
Orthograptus truncatus var. pertenuis?

Age: late Middle Ordovician (about Trenton-Eden), Ortho-
graptus truncatus intermedius zone (zone 13).

USGS colln. D1917 CO. Caesar Canyon Limestone.
Climacograptus typicalis
Orthograptus sp. (of the O. truncatus type) (possibly O.

truncatus intermedius)
Age: late middle Ordovician, O. truncatus intermedius zone
(zone 13).

USGS colln. D2182 CO. Caesar Canyon Limestone.
Climacograptus sp. (of the C. typicalis type)
Orthograptus sp. (of the O. truncatus group; possibly

both varieties O. truncatus intermedius and O. trun-
catus strigosus are present)
Age: late Middle Ordovician, O. truncatus intermedius zone
(zone 13).

AGE OF THE COPENHAGEN FORMATION
AND ITS EQUIVALENTS

Most of the brachiopods of the formation were
described by Cooper (1956), but the relative strati-
graphic positions where they were collected were
highly generalized. The abundant bryozoans have yet
to be described. A valuable biostratigraphic study of
the conodonts has been published by Ethington and
Schumacher (1969).

On the basis of brachiopods, Cooper (1956, p. 128,
chart 1) correlated the upper member of the Copen-
hagen with the Oranda Formation of Virginia (Coo-
per, 1956, p. 81) which he considered to be somewhat
older than the Sherman Fall Formation of Kay,
(1937). Cooper considered the middle member to cor-
relate with his Arline and Effna Formations of Vir-

ginia. As aresult, in Cooper’s (1956, chart1) scheme
of Middle Ordovician stages the upper member was
late Wilderness and the middle member was early
Porterfield.

Ethington and Schumacher (1969, p. 448-449)
showed that the conodonts supply much conflicting
evidence, but in general the evidence is not in discord
with Cooper’s correlations. They warn, however, that
no correlations in this part of the section can be
reliable until conodonts from most of the more east-
erly sections are studied.

A number of fossils other than trilobites from the
Copenhagen and its equivalents are identified in the
preceding stratigraphic sections. Although many of
the correlations are uncertain, the information from
bryozoans, ostracodes, and conodonts suggests that
member B of the Copenhagen can be correlated with
parts of the Bromide Formation of Oklahoma. The
Bromide has been assigned by Cooper (1956) to the
Porterfield-Wilderness transition. Thus this scattered
information seems to corroborate work by Ethington
and Schumacher (1969) discussed above.

Work in progress by Shaw on Simpson Group
trilobites shows general similarities between trilo-
bites of the middle member of the Copenhagen and
of the Bromide. The McLish of Oklahoma is hard to
separate from the Bromide on the basis of trilobites.
Clearly, however, the Joins and Oil Creek Forma-
tions are not demonstrably correlatable to member B
of the Copenhagen.

Some of the trilobites described here are also known
from the Edinburg Formation of Virginia, a unit of
very long ranging age but basically believed also to
correlate to the Bromide (Cooper, 1956). Shaw thus
would argue that a good part of member B of the
Copenhagen is Bromide or Edinburg age (late Por-
terfield to early Wilderness of Cooper, 1956).

The uppermost few feet of the Copenhagen in
Antelope Valley is clearly, on the basis of trilobites,
equivalent to the uppermost part of the Caesar Can-
yon Limestone of Kay and Crawford (1964). Again,
many of these trilobites also appear in Oklahoma, in
the Viola Limestone. Similar forms also appear in
the Oranda Formation of Cooper (1956) in the south-
ern Appalachians and in the Shoreham Member of
the Sherman Fall Formation of Kay (1937) of New
York. According to Berry (1960, p. 38), the lower
part of the Viola Limestone has graptolites of the
zone of O. truncatus intermedius, and some of the
same forms are known from the “Trenton Lime-
stone” at Trenton Falls, N. Y. Strata at this last
occurrence are partly equivalent to the Trenton Stage
of Cooper (1956). Ethington and Schumacher (1969,
p. 448) noted a difference between Caesar Canyon
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conodonts and those from the Copenhagen Forma-
tion further east. However, it is unclear what part
of the Caesar Canyon Limestone they were referring
to, and no suggestion was given that the novel genera
represent a later age.

Conodonts apparently are scarce in all of member
C (Ethington and Schumacher, 1969) but do include
Polyplacognathus ramosa Stauffer and Sagittodontus
robustus Rhodes, forms known from the Trenton
Group (Schopf, 1966) and the Galena Dolomite (Eth-
ington, 1959), respectively. In summary, graptolites
and trilobites from the uppermost Copenhagen and
from the Caesar Canyon Formation appear to be
equivalent to those in the Viola and thus Barneveld
in age.

Churkin (1963, p. 424) called attention to the pos-
sible correlation of trilobites from the Caesar Canyon
Limestone with those from the Saturday Mountain
Formation in Idaho; graptolites from beds adjacent
to the trilobite-bearing strata were dated by Ross
and Berry (1963, p. 62-63 and table 1) as middle
Caradoc, probably Trenton-Eden.

Most of the sections discussed in this paper deal
with the Copenhagen Formation and its equivalents
to the south and west of Antelope Valley. As noted
by Ross (1970, p. 33-34) at Lone Mountain (west
of Eureka, Nev.) and northward in the Roberts
Mountains, the Eureka Quartzite is present, and the
Copenhagen is difficult or impossible to identify
lithologically. At Lone Mountain, Ethington and
Schumacher (1969, fig. 3) showed that member B
conodonts are present directly below the Eureka in
beds considered by Ross (1970, p. 33-34 and pl. 21)
to be basal Eureka. At the type section of the Hanson
Creek Formation on Pete Hanson Creek in the Rob-
erts Mountains, Cryptolithoides and Anataphrus ap-
pear in that formation above the Eureka. The two
genera also occur in the Hanson Creek Formation in
the Independence Mountains, east of Tuscarora. It
seems probable that the Eureka Quartzite is older
than at Lone Mountain and was being deposited in
these more northerly areas at the same time as the
Copenhagen Formation was being deposited farther
south. The picture is far from clear in the absence
of good fossil material.

COLLECTIONS AND LOCALITIES

(Collections made by Ross unless otherwise indicated)

USGS colln. D249a CO, Copenhagen Formation, float
from member C of Merriam (1963). West side
of Martin Ridge, 3,200 ft south-southwest of hill
8172, sec. 13, T. 15 N., R. 49 E., Horse Heaven
Mountain quad., Nevada. Collected by C. W.
Merriam and R. J. Ross, Jr., 1955,

USGS colln. D249b CO, Copenhagen Formation,
mixed float from bottom of member C and top
of member B of Merriam. West side of Martin
Ridge, 3,200 ft south-southwest of hill 8172, sec.
13, T. 15 N., R. 49 E., Horse Heaven Mountain
quad., Nevada. Collected by C. W. Merriam and
R. J. Ross, Jr., 1955.

USGS colln. D249¢ CO, Copenhagen Formation, float
near middle of member B of Merriam. West side
of Martin Ridge, 3,200 ft south-southwest of hill
8172, sec. 13, T. 15 N., R. 49 E., Horse Heaven
Mountain quad., Nevada. Collected by C. W.
Merriam and R. J. Ross, Jr., 1955.

USGS colln. D249d CO, Copenhagen Formation, float
from lower part of member B of Merriam. West
side of Martin Ridge, 3,200 ft south-southwest
of hill 8172, sec. 13, T. 15 N., R. 49 E., Horse
Heaven Mountain quad., Nevada. Collected by
C. W. Merriam and R. J. Ross, Jr., 1955.

USGS colln. D286 CO, Copenhagen Formation, lower
part of member C of Merriam. East flank of
Martin Ridge, approximately 8,000 ft south of
mouth of Copenhagen Canyon, T. 16 N., R. 50
E., Horse Heaven Mountain quad., Nevada.

USGS colln. D1499 CO, Copenhagen Formation, 41—
44 ft below base of Eureka Quartzite. On west
side of hill 7089, 2.85 miles southwest of Belted
Peak, Nevada coord., central zone: E. 695,650
ft; N. 1,017,300 ft, Belted Peak quad., Nevada.

USGS colln. D1614 CO, Copenhagen Formation, 24—~
30 ft above base of member B. Locality same as
for D1863 CO.

USGS colln. D1860 CO, Copenhagen Formation,
equivalent of member B of Merriam, 79 ft above
base of and 22 ft below top of formation. North
wall of Hot Creek Canyon, sec. 24, T. 8 N, R. 49
E., Tonopah 2° quad., Nevada.

USGS colln. D1863 CO, Copenhagen Formation, 1 ft
above base of member B of Merriam, 1963.
Southeast side of hill 8308, SW1/, sec. 24, T. 15
N., R. 50 E., Horse Heaven Mountain quad.,
Nevada.

TUSGS colln. D1864 CO, Copenhagen Formation, 6-17
ft above base of member B. Locality same as for
D1863 CO.

USGS colln. D1865 CO, Copenhagen Formation, 29
ft above base of member B. Locality same as for
D1863 CO.

USGS colln. D1866 CO, Copenhagen Formation, 35—~
39 ft above base of member B. Locality same as
for D1863 CO.

USGS colln. D1867 CO, Copenhagen Formation, float
at 44 ft above base of member B. Locality same
as for D1863 CO.
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USGS colln. D1868 CO, Copenhagen Formation, 119
ft above base of member B. Locality same as for
D1863 CO.

USGS colln. D1869 CO, Copenhagen Formation, 151—
156 ft above base of member B. Locality same as
for D1863 CO.

USGS colln. D1870 CO, Copenhagen Formation, 193
ft above base of member B. Southeast side of
hill 8308, SW1/, sec. 24, T. 15 N, R. 50 E., Horse
Heaven Mountain quad., Nevada.

USGS colln. D1871 CO, Copenhagen Formation, float,
collected 225 ft above base of member B. Much
of this collection derived from member C. Local-
ity same as for D1863 CO.

USGS colln. D1872 CO, Copenhagen Formation, from
float 258-269 ft above base of member B. All
this collection is probably derived from consid-
erably higher in the formation and is mixed
stratigraphically. Locality same as for D1863
CO.

USGS colln. D1873 CO, Copenhagen Formation,
lower part of member C of Merriam, 272 ft
above base of member B. Locality same as for
D1863 CO.

USGS colln. D1874 CO, Copenhagen Formation,
member C of Merriam, 277 ft above base of
member B. Locality same as for D1863 CO.

USGS colln. D1875 CO, Copenhagen Formation,
member C, 301 ft above base of member B.
Locality same as for D1863 CO.

USGS colln. D1876 CO, Copenhagen Formation,
member C of Merriam, 303 ft above base of
member B. Locality same as for D1863 CO.

USGS colln. D1877 CO, Copenhagen Formation,
member C, 330 ft above base of member B.
Locality same as for D1863 CO.

USGS colln. D1878 CO, Copenhagen Formation,
member C, 337 ft above base of member B.
Locality same as for D1863 CO.

USGS colln. D1879 CO, Copenhagen Formation,
member C, 341 ft above base of member B.
Locality same as for D1863 CO.

USGS colln. D1880 CO, Copenhagen Formation,
upper 30-50 ft of formation, member C of Mer-
riam. Southwest side of hill due west of hill
8308, approximate altitude 8,000 ft, NW1,SE1j
sec. 23, T. 15 N., R. 50 E., Horse Heaven Moun-
tain quad., Nevada.

USGS colln. D1901 CO, Caesar Canyon Limestone of
Kay and Crawford (1964), about 3 in. to 1 ft
thick, above Antelope Valley Limestone lithol-
ogy. On west side of mouth of north tributary
to Mill Canyon approximately 1,800 ft east-
southeast of hill 8725. Nevada coord., central

460-196 O - 72 - 3

zone: E. 465,000 ft; N. 1,551,100 ft, Wildcat
Peak quad., Nevada.

USGS colln. D1903 CO, Copenhagen Formation, 38
ft above base of member B; topmost exposure
beneath the Eureka Quartzite. North side of
Clear Creek Canyon (p. 6).

USGS colln. D1904 CO, Copenhagen Formation, from
float 37 ft above base of member B. North side
of Clear Creek Canyon (p. 6).

USGS colln. D1905 CO, Copenhagen Formation, 37
ft above base of member B of Merriam, north
side of Clear Creek Can