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ABSTRACT

The thesis area, herein called the Barren Hills, 
was mapped and five sections were measured. The sections 
represent segments of the Horquilla Limestone, Earp 
Formation, and Colina Limestone.

The coral genus Caninia is reported for the first 
time in beds assigned to the Earp Formation.

Fusulinids collected in the Barren Hills represent 
16 species in four genera. Two species have been reported and 
described in the literature, but are unnamed, Jand two new 
species are reported and described in this paper. Triticites 
creekensis and T. pinguis occur in strata of late Virgilian 
age as well as Wolfcampian age as previously' reported.
Because of the lack of widely known species in the Barren 
Hills fauna, assignment was made to only one established 
subzone. Two subzones, applicable only to the Barren Hills, 
were erected for the purposes of this paper.

The fusulinid studies indicate that Missourian, 
possibly lower Virgilian, middle and upper Virgilian, and 
Wolfcampian strata are present.

vii



INTRODUCTION

■Location
The thesis area, called the Barren Hills in this 

paper, is located in sections 12 and 13, T, 19 S., R. 26 E., 
and sections 7 and 18, T . 19 S., R, 27 E., in the Squaretop 
Hills Quadrangle (Fig. 1). The area lies approximately at 
latitude 32° N. and longitude 109° 30* W. and is reached 
by turning east from State Highway 666 onto the Rucker 
Canyon Road, which is a well-graded dirt road. A graded 
dirt road turns north from the Rucker Canyon Road and passes 
just east of the Barren Hills, where a jeep trail, negotiable 
by sedan, leads into the saddle between the two hills.

Purpose and Scope of the Investigation 
The purpose of this report was to measure and de

scribe the Horquilla-Earp-Colina section in the Barren Hills, 
to identify and describe the fusulinids present in the 
Horquilla and the Earp, to correlate the fusulinids both 
locally and regionally, and thus to locate the• Pennsylvanian- 
Permian boundary.

Field Methods and Laboratory Techniques 
The Barren Hills were mapped with a tape and Brunton 

compass on enlargements of aerial photographs and of the 
Squaretop Hills Quadrangle. When the map was completed the

1
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"sections were measured with a Jacob staff and samples were 
collected from each unit. When a single lithologic unit 
was more than 10 feet thick or contained more than one 
fossiliferous zone, samples were collected every five feet 
or from each zone. Colors were assigned to fresh and 
weathered surfaces from the Rock Color Chart (Goddard, 1948)• 
The samples were brought to the laboratory where thin sections 
were made from each sample.

Pusulinids were measured in thin section following 
the pattern established by Dunbar and Henbest (1942)• Ad
ditional sections from each unit were stained with Alizarin- 
Red-S and potassium ferrocyanide (Dickson, 1966) to determine 
the amount of dolomite and ferroan material present.

Bedding thickness was described according to McKee 
and Weir (195>3), clastic grain size was described following 
the Udden-Wentworth grade scale, and carbonate grain size 
was described following Folk (1965)• Two additions were 
made to Folk*s carbonate rock classification. The first was 
the addition of limestone as a rock type, and the second was 
the addition of coated grain as an allochem type. A unit was 
called a limestone when it was recrystallized carbonate 
material and was called a coated-grain limestone when more 
than 25 percent of the unit was coated grains set in a sparry 
calcite matrix. The term dolomitized was added to the rock 
name whan a unit contained between 10 and 50 percent dolomite
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and the term caicitic wag added when a dolomite contained 
between 10 and f>0 percent calcite.

All fusulinid illustrations .are negative prints 
made by putting the thin section in an enlarger and exposing 
the photographic paper directly.



GENERAL GEOLOGY

Stratigraphy of Adjacent Areas 
The name Naco Limestone was first proposed by 

Ran some in 1901*. (p. 44) and included all the late Paleozoic 
strata of the Bisbee area which were well exposed in the 
Naco Hills, hence the name. Gilluly, Cooper, and Williams, 
(l9£4-> P» 16) raised the Naco to group status and defined 
six new formations within it. They are, in ascending order, 
the Horquilla Limestone, Earp Formation, Colina Limestone, 
and Epitaph Dolomite with type sections in the Tombstone 
Hills, and the Scherrer Formation and Concha Limestone with 
type sections in the Scherrer Hills, At that time, the 
authors believed that these formational names would not be 
widely used and that the term Naco Group would be far more 
valuable. With continued careful work, the area in which 
the formational names may be used has been extended until 
they can now be. distinguished in nearly all parts of southern 
Arizona where Pennsylvanian-Permian rocks crop out, and the 
use of the term Naco Group generally has been abandoned.

The Barren Hills thesis area lies in the Sulphur 
Springs Valley which is bounded by the Dragoon, Mule, 
Swisshelm, Chiricahua, and Dos Cabezas Mountains. The 
Tombstone Hills lie approximately nine miles SSW of the 
Dragoon Mountains, but are included because they contain the

5
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type sections of the Horquilla Limestone, Earp Formation, 
and Colina Limestone. Work that has been done in these
localities is considered below.

\

Dragoon Mountains
Mapping and measuring of sections has been done in 

the Dragoons by Gilluly, Cooper, and Williams (1954)> Micklin 
(1969), and Lodewick (1970). The section measured by 
Gilluly, Cooper, and Williams (1954> P* 20) lies at the 
northern end of the Dragoon Mountains, southwest of the 
Golden Rule Mine. The Earp Formation overlies the Horquilla 
Limestone with apparent conformity and is conformably over- 
lain by the Colina Limestone. At this locality the Earp 
Formation is 577 feet thick and composed of interbedded 
limestone and clastic rock. Dolomite is present in the 
upper part of the section. Cooper, in the Gunnison Hills, 
(Gilluly, Cooper, and Williams, 195^, p, 21) five and one half 
miles northwest of the Golden Rule Mine, divided the Earp into 
an upper and a lower member. The lower member is 781̂ 5 feet 
thick, consists of light colored limestone and interbedded 
clastic rock, and is separated from the upper member by a 
pebble conglomerate. The upper member is feet thick
and consists of dark limestone with interbedded clastic 
rock and dolomite, Gilluly, Cooper, and Williams did not 
include a measured section of the Colina Limestone in the 
Dragoon Mountains. They did, however, measure one section

I
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in the Gunnison Hills where the Colina is l|J|l feet thick, 
and consists of dark limestone with a few sandstone units 
lying conformably above the Earp Formation. The upper 
portion of the Colina Limestone is covered by alluvium at 
this locality.

Micklin (1969, p. 4) measured what was apparently 
the same section as that measured by Gilluly, Cooper, and 
Williams near the Golden Rule Mine, but obtained a thickness 
of only lj.20 feet. He believed that Gilluly, Cooper, and 
Williams may have measured across a fault which repeats the 
upper part of the Earp Formation without recognizing its 
presence. Micklin divided the Earp into three informal 
members. The lower limestone member consists of 260 feet of 
thin-bedded biomicrosparite and calcitic dolomite alternating 
with calcareous shale. The middle terrigenous member consists 
of 110 feet of thin-bedded, orange-weathering pink dolomite 
and ripple-laminated siltstone alternating with calcareous 
shale. The upper interbedded member consists of $ 0  feet.of 
medium to thick-bedded pelletal biomicrite interbedded with 
ripple-laminated dolomitic siltstone, silty dolomite, and 
calcareous shale.

Lodewick (1970) also measured approximately the 
same section in the Dragoon Mountains. He assigned 455^ 
feet to the Earp Formation. This difference of about thirty 
feet is probably caused by different choices of the upper and 
lower boundaries of the Earp Formation.
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Mule Mountains and Naco Hills

Hayes and Landis (1965) measured sections in the 
Naco Hills and in the Mule Mountains. The Earp Formation in 
these areas consists mostly of reddish calcareous silt- 
stone and silty micritic limestone in beds generally less 
than one foot thick. In the upper part of the formation 
are gray limestone beds one to five feet thick. Hayes and 
Landis (1965, p. 2?) recorded two conspicuous units in 
the Earp Formation. The first, near the base, is an olive 
gray foraminiferal limestone. The second, near the middle 
of the formation, is a thin conglomerate composed of rounded 
siltstone, limestone, and chert pebbles. They reported 
(1965, p. 28) thicknesses for the Earp of 537 feet nine 
miles south of the type section, feet in the Naco Hills, 
and 350 feet five and one half miles east-northeast of 
the Naco Hills.

The Colina Limestone in the Mule Mountains is dom
inantly dark micritic limestone weathering to lighter gray. 
The beds are generally one to five feet thick but a few 
are thicker, particularly in the central part of the for
mation. Nowhere in the southern Mule Mountains is the 
total thickness of the Colina preserved (Hayes and Landis, 
1965, p. 29)• The thickest section is in the Naco Hills 

' where Hayes and Landis (1965, p. 29) recorded a thickness 
of 495 feet. The base of the section in the Naco Hills is a 
prominent fault that repeats part of the Earp Formation.
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Bryant (195>5* p. 62) assigned lj.60 feet to the Earp and 
250 feet to the Colina in the Naco Hills* The lithology of 
the Earp Formation is similar to that of the type section, 
with red siltstone dominant in the lower part and interbedded 
gray limestone and red siltstone or shale in the upper part 
of the formation. The section does, however, lack the orange- 
weathering dolomite that is so prominent in the type area.

The Colina Limestone in the Naco Hills differs 
from the type Colina (Bryant, 19f>5>, p. 62) in that it is 
not as dark nor as massive.

Lodewick (1970) assigned feet to the Earp 
Formation in the Naco Hills. His section records a dominance 
of clastic rock interbedded with limestone and dolomite.

Swisshelm Mountains
Few studies have been made of the geology of the 

Swisshelm Mountains, and almost nothing has been published. 
Shell Oil Company field parties measured sections there in 
1952 and their work has been reviewed by Bryant ('1955> 
p. 10?). The Horquilla Limestone, Earp Formation, and 
Colina Limestone are partially exposed. The Earp is in fault 
contact with the Horquilla and is only £ l f . O feet thick with 
the lower part of the Earp missing. The lower part of the 
section consists of medium-bedded limestone alternating 
with thin-bedded red siltstone. The central portion of the 
section consists of thin, interbedded, red siltstone, pink 
and gray limestone, and buff sandstone. This interval
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contains a red chert and gray limestone pebble conglomerate. 
The upper portion of the section is gray limestone with a few 
thin interbeds of red siltstone. The Earp is overlain by the 
Colina Limestone, which here consists of about 200 feet of 
dark gray limestone with a few siltstone interbeds.

Rea (1967) described but did not measure the Earp 
Formation in the Swisshelm Mountains. Because of structural 
complexity, exposures of the Earp lack continuity and the 
three-fold division of it can rarely be seen. Rea (1967» 

p. 31) believed that most of the Earp Formation in the 
Swisshelras belonged in the lower limy member since most of 
the beds are light gray, fusulinid-bearing limestone inter- 
bedded with a few terrigenous units.

Lodewick (1970) measured 315> feet of Earp in the 
Swisshelms. The section he recorded consists almost entirely 
of micritic limestone with very few clastic rocks. The 
difference in thickness between the Shell Oil field party 
section and that of Lodewick may be caused by unrecognized 
faulting and differences in the placement of the Earp 
boundaries or by the measurement of different sections.

Chiricahua and Dos Cabezas Mountains
Bryant (195£> p. 101) recorded Permian strata in 

the foothills west-northwest of the Dos Cabezas and briefly 
described a section measured by a Shell Oil Company field 
party (Jones and Bacheller). Bryant stated that only about
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50 feet of the upper Earp are left because of faulting.
These beds are overlain by about 1$0 feet of lower Colina 
which is, in turn, overlain by alluvium. These outcrops 
are the only recorded Permian strata in the. Dos Cabezas 
Mountains. Bryant (1955> p. 102) presented a description 
of a composite section in the structurally complex northern 
Chiricahua Mountains. Thickness of the Earp Formation was 
estimated as more than 1600 feet and possibly more than 
2000 feet. A thin pebble conglomerate crops out approx
imately 300 feet below the top of the Earp. Abundant 
fusulinid zones are reported below the conglomerate but none 
are reported above it.

The Colina Limestone in the Chiricahua Mountains 
is dark gray, thick bedded or massive, and contains numerous 
fossil zones.

Sabins (1957b, p. lj.89) reported that the Earp Forma
tion in the Chiricahua Mountains is typically composed of 
alternating beds of limestone, sandstone, and shale. A 
measured section of the lower Earp at Dunn Springs Mountain 
is 650 feet of regularly alternating limestone and shale 
or sandstone in units from six to 25 feet thick. Many of 
the limestones are bioclastic and contain abundant fusulinids. 
The upper Earp, measured at Indian Creek, is I84.O feet of 
about equal percentages of limestone and terrigenous clastic
rocks with units 200 to 300 feet thick. The limestones are

\

dark and range from thin to thick bedded. The clastic rocks
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are sandstone, siltstone, and a few beds of limestone 
pebble conglomerate, and weather dusky red purple. Fusu- 
linid studies indicate there is a gap between the Dunn 
Springs Mountain and the Indian Creek sections. A complete 
section, 2710 feet thick, was measured near Portal (Sabins, 
1957b, p. ij.69). The upper portion of the Earp Formation in 
this section contains more than 300-feet of red shale and 
sandstone beds corresponding with the red clastic beds at 
the top of the composite section. The Earp section in the 
Chiricahuas lacks the dolomite present at the top of the 
section in the type locality. Nonetheless the change from 
the red Earp elastics to the dark aphanitic limestone of 
the Colina is clearly discernable.

In the Chiricahua Mountains, the Colina Limestone is 
characterized by its very dark color. It is thin to thick- 
bedded and in places appears to be laminated on weathered 
surfaces because of alternating bands of light and dark 
gray, A few calcareous sandstone beds are present. A 
complete section of the Colina is 535 feet thick. Elsewhere 
the thickness varies considerably because of faulting and 
cover at the base of the sections (Sabins, 1957b, p. ij.92).
In the Chiricahuas, the Colina Limestone is conformably over- 
lain by the Schemer Formation. The contact is marked by the 
abrupt change from Colina lithology to the sandstones and 
redbeds of the basal Schemer.
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.Lodewick (1970) measured l6ij.9 feet of Earp in the 
Chiricahua Mountains # The upper 300 feet are primarily 
clastic, and the rest are limestones with no apparent correl
ative of the conglomerate recorded by Bryant (195>5> P» 103) • 
The discrepancy between Lodewick*s Earp section and that 
of Sabins has never been satisfactorily reconciled. Several 
workers have attempted to locate and measure the same section 
as that used by Sabins. Remeasured thicknesses have been 
close to or the same as Lodewick* s, and no reason for the 
variance has been provided (Bryant, personal communication).

Tombstone Hills
The type section of the Horcuilla Limestone presented 

by Gilluly, Cooper, and Williams (1954> P» 17) consists of 
1000 feet of thin-bedded blue gray limestone with a few 
thicker beds, and a.few interbetided shaly units in the upper 
part. Most of the limestones are fine grained and pinkish 
gray on fresh surfaces. The color, fine grain size, rela
tively more abundant chert and the presence of abundant 
small fusulinids serve to distinguish the Horcuilla from the 
underlying Escabrosa Limestone and_the overlying Earp 
Formation. Although detailed studies of the Horcuilla have 
been made in other areas no further work has been done in 
the Tombstone Hills,

Gilluly, Cooper, and Williams (1954# P# 19) measured 
and described.the type section, of the Earp Formation, which 
is 595 feet thick. It includes a lower clastic zone of



shale and a few sandstone and limestone units that give way 
upward to more massive limestones with a few conspicuous 
beds of orange-weathering dolomite. The massive limestone 
and orange dolomite beds are commonly cross-bedded and 
cherty. The two zones are separated by the mottled pink and 
white limestone that Gilluly, Cooper, and Williams (1954# 
p. 18) used as a marker bed throughout the Tombstone Hills.

Dubin (1964# p. 12) remeasured the type section 
of the Earp and divided it into three parts. The lower 
part is represented by 366 feet of shale interbedded with 
shaly limestone and lesser amounts of sandstone, and limestone. 
The middle part is represented by lllj. feet of shale and 
limestone that has a higher content of limestone than 
either of the other two parts. It contains the massive pink 
and white limestone and dolomite ledges with chert that 
comprise the marker zone of Gilluly, Cooper, and Williams.
The upper part is represented by 115 feet of pink, laminated 
dolomite that weathers orange. After comparison of the 
reported thicknesses of the Earp in other areas, Dubin
(1964; P* 21) concluded that the type section is probably 
incomplete.

Rea (1967) measured and described stratigraphic 
sections of the Earp from a number of localities and re
measured the type section. Rea believed (196?, p. 45) that 
the type section was incomplete and suggested that the Earp 
in the Gunnison Hills was far more typical.



Lodewick (1970, p. 117) reported a thickness of $80 
feet in the type section and agreed with Dubin and Rea that 
the Earp was better represented elsewhere.

The type section of the Colina presented by Gilluly, 
Cooper, and Williams• (1954# P» 2lj.) records 633 feet of 
"dense" very dark gray or black limestone that typically 
weathers to lighter colors. The Colina becomes more dolo- 
mitic upwards until it grades into the Epitaph Dolomite.

Wilt (1969, p. 8l) recorded a Colina section of 
622 feet of dark micrite with a few fine grained clastic 
rocks becoming progressively more dolomitic upwards.
She (1969,.p. 12) characterized the upper part of the Colina 
as gray micrite mottled with yellowish brown dolomite, and 
noted that the boundary between the Epitaph and the Colina 
was irregular and might represent a facies change rather 
than a formational change.

1$

z



I 16
Stratigraphy of the Barren Hills 

Hor'quilla Limestone
Thickness and Contacts. In the Barren Hills, 195 

feet of the Horquilla Limestone crop out on the south hill, 
and represent only a partial section. The base of the Hor
quilla is covered by alluvium and the upper contact is 
questionably placed at the top of unit 38, 195 feet above the 
base of section BH 1. The columnar sections of all five 
measured sections are given in Figure 2 (in pocket).

Lithology. The Horquilla-Earp contact is tentatively 
placed at the top of unit 38 because unit 38 is the last 
of the massive, chert-bearing, gray limestone beds. The
beds above become much thinner and varicolored and alternate

1with thin covered intervals that probably represent the 
abundant clastic units of the lower Earp. The contact is 
considered questionable because unit 67, 134 feet above the 
top of unit 38, contains'abundant Caninia. Caninia commonly 
occurs in the Horquilla and has not been reported-in the 
Earp. However, the intervening beds, as mentioned, are 
thin varicolored limestones alternating with thin covered 
intervals and thus probably belong in the Earp Formation.

Earp Formation
Thickness and Contacts. In the Barren Hills, the Earp 

Formation is 695 feet thick and does not represent a complete
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section. The base of the section is in fault contact with 
the Horquilla Limestone or is covered by alluvium.

In the central portion of the south s^de of the north 
hill, the upper contact was chosen at the base of a 21}.- 
foot cliff of massive, dark-weathering limestone packed 
with echinoid spines and crinoid columnals. The cliff is 
underlain by a short section of thin to thick-bedded gray 
to yellowish or brownish gray dolomite and limestone.
A few of the units are laminated and a few are pellotiferous. 
These beds comprise the section designated BH 1}. and are 
believed by the author to be in place. BH ij. lies above a 
covered interval of approximately 100 feet that at least 
partioally represents the beds found in section BH 3,

On the southeast slope of the north hill, the same 
massive limestone cliff crops out. The cliff and the over- 
lying beds have slumped down to cover the northwest striking 
Earp beds of section BH 3. Thin varicolored beds do occur 
above the Earp-Colina contact in this section but were 
included in the Colina because the author believes the 
cliff to be typical of the Colina, not the Earp.

A massive light gray weathering limestone with a 
conspicuous zone of bedded chert crops out 129 feet above 
the base of the first Colina cliff. This bed, mapped as 
bed 26 (Fig. 3> in pocket) has been eroded out in the central 
part of the hill, but crops out again on the southwest slope 
of the north hill. On the southwest slope it is weathered
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nearly level with the ground and the correlation is ten
tatively based on the presence of bedded chert. The 
Earp-Colina contact is assumed to lie in the covered interval 
between this bed and the highest exposed Earp bed. More 
of the Earp Formation is missing on this side of the hill.
The highest mapped series of beds that can be correlated 
with beds on the southeast slope contains beds 12 through 
18 as indicated on Figure 3 (in pocket).

Lithology. The Earp Formation in the Barren Hills is 
represented by a sequence of limestone;and dolomite alter
nating with generally thin covered intervals. Colors range 
from grays to oranges and reds.. The section also includes 
a number of intraclastic limestone units and ripple laminated, 
horizontal laminated, and crass laminated limestone units.
The intraclastics may be equivalent to terrigenous units 
elsewhere, but occur too low in the section to represent 
Micklin's (1969, p. 17) middle terrigenous member of the 
Earp. The upper part of section BH Ij. consists of pellet
bearing units and may be equivalent to the upper interbedded 
member of Micklin (1969, p. 18). The base of the middle 
terrigenous member is marked by an intrasparrudite that 
may be equivalent to the red chert pebble conglomerate of 
Rea and Bryant (1968, _p. 809) and may be equivalent to 
unit 5l in section BH 3« The author believes, however* 
that with the lack of clastic material in the sections and 
the lack of well-defined breaks that it is better to avoid 
division of the Earp Formation.into members in the thesis area.
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Nearly all units of the Earp Formation contain 

fossil material either as hash or as entire shells. With 
the exception of the fusulinids the shell material has 
inverted to sparry calcite with a subsequent loss of shell 
structure. ,

Much of the micrite has at least partially recrys
tallized to microsparite and in some cases to sparry calcite. 
In general this recrystallization occurred only in the matrix 
and did not involve the allochems.

Most units display varying degrees of dolomitization 
from slight to complete. When micrite was present either 
as matrix or in micrite envelopes, it was preferentially 
dolomitized. In some units the dolomite occurs as an 
aphanocrystalline groundmass with larger rhombs scattered 
throughout. Allochems were unaffected, left as ghosts, or 
obliterated entirely. One unit is laminated, and the lam
inae are distinguished by the size of the dolomite crystals 
alone. One thin section clearly shows mud cracking and later 
infilling of the cracks and replacement of the original 
micrite by what is probably aphanocrystalline dolomite.

Intraclasts are common, and range in size from fine 
pebbles to very fine sand. Many are rounded and show little 
internal structure. The rest are composed of single shell 
fragments in a micrite matrix and in some cases the shape 
of the intraclast was controlled by the shape of the fragment.
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Many of the fossil fragments display micrite 

envelopes. These are narrow rims of micrite surrounding the 
fragment and in a few cases tiny threads of micrite extend 
into the fragment itself. These rims are caused by boring 
algae (Bathurst, 1971# p. 383).

Pellets are abundant and range downward in size 
from 0.2 mm to a few microns. They occur both scattered 
throughout units and concentrated in patches and bands.

Several units show evidence of burrowing and churning. 
Some burrows are associated with pellets and some are not.

Ferroan calcite content varies from phase I (0.5>- 
1.5 percent FeO) through phase. Ill ( 2.5-3• 5' percent FeO) as 
discussed by Lindholm and Finkelman (1972). Most of the 
units display some iron content in the matrix itself but 
the majority of the iron occurs in sparry calcite veins 
cutting through both matrix and allochems.

Colina Limestone
Thickness and Contacts. In the Barren Hills, the 

Colina Limestone is 347 feet thick. This thickness does 
not constitute a complete thickness of the formation. The 
Colina is in slump contact with the underlying Earp For
mation, and is unconformably overlain by the Glance 
Conglomerate and by alluvium.

Lithology. The Colina Limestone is represented by 
an almost continuous sequence of pellet-bearing limestone 
with scattered dolomite beds, In the uppermost 70 feet.
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dolomite alternates with the limestone. For the most part, 
the units are thick bedded and colors range from yellowish 
and grayish brown to gray.

Fossil material is abundant throughout the Colina 
and occurs either as hash or as entire shells. In nearly 
every case the shell material has inverted to sparry calcite 
with a subsequent loss of shell structure.

Dolomitization has occurred throughout the section, 
although it appears to be more common and of greater in
tensity in the upper 70 feet of the Colina, Where micrite 
was present it was preferentially dolomitized and allochems 
were either unaffected, left as ghosts, or obliterated.
In several units the dolomite occurs as an aphanocrystal
line groundmass with laminae of larger rhombs.

Intraclasts in the Colina are far less abundant than 
in the Earp, There are only four units with enough intra- 
clastic material for the term to be included in the rock name. 
The intraclasts are composed of micrite or biomicrite, are 
generally less than 1 cm in length, and are generally 
smoothly rounded.

Pellets are abundant and are found in most units of 
the Colina. In some units the pellets are packed, in others 
they are scattered throughout, and in still others they are 
concentrated in laminae or in patches.

Laminated units in the Colina are rare. The laminae 
are either horizontal or discontinuous.
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The occurrence of ferroan calcite in the Golina is 

the same as in the Earp, It varies from phase I through 
phase III and occurs primarily in sparry calcite veins cutting 
through both matrix and allochems.

Many units in the Golina Limestone appear to be 
oolitic on weathered surfaces. In thin section, however, 
it is apparent that these allochems are coated grains.
The grains are round to ovoid in shape and range from 0.09 
mm to 1.0 mm in length. The grains are generally so recrys
tallized or replaced that no structure is visible. They may 
have a micritic center with a rim of sparry calcite, a sparry 
calcite center with a micritic rim or a dolomitic center 
with a micritic or sparry calcite rim. The coated grains 
occur in swirls and patches, scattered throughout a unit, 
or packed in a unit.

The Golina also has nodular or rod-like masses of 
very small euhedral quartz crystals. On weathered surfaces 
these masses are iron stained and look like chert nodules. 
With a hand lens, however, the crystals are seen to be 
clear and euhedral.

Glance Conglomerate
The Glance Conglomerate is unconformably underlain 

by the Golina Limestone and is unconformably overlain by 
alluvium. Estimated thickness of the Glance is l£0 feet.
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Structure of the Barren Hills

The Barren Hills lie about two miles north of the 
northwest end of the Swisshelm Mountains and consist of 
two hills of late Paleozoic and early Cretaceous strata.
They are part of a group of small hills that trend north
west from the Swisshelms for nearly lij. miles. The hill 
immediately to the north of the thesis area consists of 
granite capped with Bolsa Quartzite. Other hills further 
to the northwest contain various Paleozoic formations 
and Tertiary volcanics. The hills to the south of the 
thesis area, but still at the northwest end of the Swisshelms, 
are of Tertiary volcanics.

In the Barren Hills themselves the structure is 
complex as can be seen from Figure 3 (in pocket). On the 
south hill, Missourian age strata of the Horquilla Limestone 
are overlain by Earp strata that probably represent the middle 
Virgillan. The apparent lack of lower Virgilian strata is 
considered questionable by the author because of the presence 
of overlap between the ranges of two previously undescribed 
species of fusulinids. The first is an upper Missourian or 
possibly lower Virgilian form (Ross, personal communication) 
and the second is a middle to upper Virgilian form (Ross, 
personal communication). Since both species are new, their 
ranges are not established. One or both may be long ranging 
stratigraphically and therefore of little use for time

\



determination. In view of this, the author believes the 
lower Virgilian to be partially or entirely missing because 
of faulting.

Another major fault trends from the peak of the 
north hill, where the displacement is 5-10 feet, southeast 
into the saddle where the displacement is nearly 200 feet. 
The fault then curves to the east and is covered by alluvium 
in the wash.

Many probable normal faults on both hills with 
displacements from 20 to 180 feet are recognized. They 
trend west-northwest and northeast (Fig. 3, in pocket).

Two assumed bedding plane faults and several slump 
blocks were mapped south of the crest of the north hill.
The author believes that the Colina Limestone is in slump 
contact with the Earp Formation on the southeast slope of 
the north hill, and that there .are other slumps both in the 
central and in the southwest portions of the north hill 
partially covering the Earp sections.

/

Down-slope slippage of the incompetent Earp* strata 
on the southeast slope of the north hill has randomly varied 
both the strikes and dips of the Earp beds.

At the northwest end of the north hill the Colina 
Limestone is unconformably overlain by the Glance Conglom
erate. Elsewhere the Colina is overlain by alluvium.

24
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Environments of Deposition

The carbonate lithologies in the Barren Hills 
indicate an origin in quiet, shallow waters with relatively 
brief interludes of increased current and wave activity. The 
scattered occurrence of clean but unsorted biosparites and 
laminated units in the sections agrees with the sporadic 
increase in current and wave activity. The presence of 
coated grains indicates enough current activity to rotate 
the grains and insure a coating on all sides.

Intraclasts and intraclastic units represent periods 
of activity great enough to dislodge pieces of weakly con
solidated sediment. Such activity probably represents storms,

The abundance of well preserved fecal pellets may 
indicate brief periods of subaerial exposure, perhaps at 
low tide, during which pellets dried, thus slightly increasing 
their cohesiveness.

Shell fragments derived from the action of scavengers 
and burrowers and intertidal wave activity display micrite 
envelopes. The envelopes were formed by blue-green algae 
(Bathurst, 1971, p, 383), which require water depths well 
within the photic zone and generally less than 5>0 or 60 feet.

The abundant fauna of corals, crinoids, brachiopods, 
echinoids, gastropods, pelecypods, fusulinids, and small 
foraminifera also supports the hypothesis of a quiet, near
shore environment.
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Ross (1971, p. 1493) believes that the fusulinids may 

represent an even more specific environment. Species of 
Triticites with elongated irregular outlines indicate slightly 
turbid shallow marine shelves with water depths less than 
2ij. feet. Thickly fusiform species with gently folded septa, 
high symmetrical chomata, and thick, coarsely alveolar walls 
suggest depths less than nine feet near algal meadows.

These conditions fit well with those suggested by the 
rest of the evidence and with the pattern of occurrence 
of the fauna and lithologies seen in the measured sections.



FUSULINID ZONATION

General Statement
The fusulinids of the Barren Hills range in age 

from Missourian through Wolfcampian. Four genera and 16 
species are described and illustrated including two previously 
undescribed species and three Triticites spp. which are illus
trated but not described. The illustrated specimens are 
numbered from 2700 to 2821 and have been depositied in the 
University of Arizona Paleontology collection. Their 
stratigraphic occurrence is illustrated on Figure 2 (in 
pocket) and their stratigraphic ranges are illustrated on 
Figure Ij..

Recent work on the fusulinid zonation of southern 
Arizona by Micklin (1969, p. 30-31) and Reid (1972, p. 21) 
has pointed out that the previously established assemblage 
zones are more properly considered concurrent range zones. 
There are two major zones present in the Barren Hills. The 
Triticites Concurrent Range Zone and the Schwagerina Con
current Range Zone. The Triticites Concurrent Range Zone 
is divided into the Triticites gilaensis subzone (Missourian) 
of the author, the Triticites bensonensis subzone (middle 
Virgilian) of Ross (1969, p. 1^07), and the Triticites 
creekensis subzone (upper Virgilian) of the author. The 
Schwagerina Concurrent Range Zone has not been subdivided.
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SECTION NUMBER STRATIGRAPHIC UNITS ih1 BARREN1 HILLS

BH 3 1 14 14 16 17 30 31 37
BH 2 13 22
BH 1 30 37 50 58 60 62 66 75 81 92 96 98 9 9 103 115 120

FUSULINID SPECIES

T R IT IC IT E S  CF T. OHIOENSIS —

T. GILAENSIS

T. SR B

T. N. SR A

T N. SR B

T. BENSONENSIS

DUNBARINELLA SR A —

T R IT IC IT E S  ARCUOSOIDES

T. P IN G U IS - -

T. C R EEKENSIS —

T CELLAMAGNUS

SCHWAGE RINA EMACIATA —

S. PROVIDERS — —-

S. VERVILLEI —

LEPTOTRITI CITES EXTENTUS - -

&
Figure ij.. Stratigraphic ranges of fusulinids in thesis area
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Little attempt has been made to correlate the Barren 

Hills fusulinids with faunas from other localities because 
many of the species are not well known elsewhere and two 
others apparently occur lower in the section than has been 
previously reported.

Fusulinid Zones
Triticites Concurrent Range Zone

The zone begins with the first occurrence of the 
genus Triticites and ends below the first occurrence of the 
genus Schwagerina. In the Barren Hills this zone is 550 
feet thick.

The Triticites gilaensis subzone is l£0 feet thick 
and includes T. cf T. ohioensis, T. gilaensis, and T. sp. B 
of Ross and Tyrrell. It begins with the first occurrence 
of Triticites cf T. ohioensis and ends with the last occur
rence of Triticites sp. B of Ross and Tyrrell, The strat
igraphic ranges of these species do not overlap in the 
Barren Hills, but since they are all Missourian in age they 
are used to define the Triticites gilaensis subzone.
Unit 58 in section BH 1 contains the highest occurrence of 
Triticites sp. B of Ross and Tyrrell. The next occurrence 
of fusulinids is 29 feet above the top of unit $ 8  in unit 
60. Unit 60 and the base of unit 62 contain two species of 
previously undescribed fusulinids. Since their stratigraphic 
ranges and their ages are uncertain, as discussed on page 
23 they have been omitted from the fusulinid zonation.
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The Triticites bensonensis subzone begins 56 feet 

ebove this intervel with the first occurrence of T. 
bensonensis. It is 93 feet thick and ends below the first 
occurrence of T. creekensis. It contains Dunbarinella sp.
A of Ross end Tyrrell, T. ercuosoides. and T. pinguis. T. 
pineuis is generally considered to be a Vfolfcampian species, 
but in the Barren Hills it does occur with T. bensonensis 
thus extending its renge into the Virgilian.

The Triticites creekensis subzone begins with the 
first occurrence of that species and ends below the first 
occurrence of the genus Schwe%erina. It is 100 feet thick 
and includes T. ercuosoides end T. pinguis. It is considered 
to represent the upper Virgilian although T. creekensis 
end T. pinguis are both generally considered to be Wolf- 
cempien in age (Reid, 1972, p. 28; Sabins and. Ross, .1963, . , 
p. 329).
Schwegerine Concurrent Renge Zone

The Schwegerine Concurrent Renge Zone in the Barren 
Hills is 165 feet thick end includes Schwagerina emaciate,
S. providens, S. vervillei, Triticites cellamagnus, and 
Leptotriticites extentus. Leptotriticites is here considered 
a genus rather than a subgenus as discussed by Micklin 
(1969> p« 28), The top of the zone is taken at the last 
occurrence of Schwegerina vervillei in unit 37, 203 feet
below the top of section BH 3



CONCLUSIONS

On the basis of the evidence presented in this paper 
the author has come to the following conclusions:

1) Strata of the Horquilla, Earp, and Colina are 
present in the Barren Hills;

2) Fusulinids present are of Missourian, possibly 
lower Virgilian, middle and upper Virgilian, and 
Wolfcampian age;

3) Fusulinid species in the Barren Hills do not 
correlate well with those in other areas because 
of their restricted geographic distribution, 
uncertain affinities, and lower stratigraphic 
occurrence than is reported elsewhere;

ij.) The environment represented by the Barren Hills 
fauna is near-shore marine with the sea floor 
above the base of the photic zone and generally 
above wave base.

-31



SYSTEMATIC PALEONTOLOGY

Order FORAMINIFERIDA
Superfemily FUSULINACEA von Holler, 18?8 
Fpmily FUSULINIDAE von Holler, 1878 

Subfemily SCHWAGERININAE Dunbar and Henbest, 1930 
Genus TRITICITES Girty, 1901).

Triticites ercuosoides Ross

Triticites ercuosoides Ross, 1969, p. 11)19, pi. 170, figs.
9-11, pi. 171)., figs. 13-28.
Description. Elongate fusiform to rhomboidal tests 

attain a length of 3.8 to 7.0 mm and a width of 1.9 to 3*3. 
mm giving form ratios of 2.0 to 3.2 in 6 to 8 volutions.
The proloculus ranges from 0.123 to 0.2 mm in outside dia
meter. The lateral slopes are convex or straight but may 
be slightly concave and terminate in broadly rounded poles. 
The first volution is low and subglobose. Succeeding 
volutions increase rapidly in length but more slowly in 
height. The septa are strongly folded along the axis and 
in the polar regions and are moderately folded across the 
chambers in early volutions becoming gently folded at mid- 
plane in the outer volutions. The spirotheca is thick and 
coarsely alveolar. The tunnel is straight and narrow ex
panding rapidly in the outer volutions. The chomata are
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smell end symmetries! between septa but high and asymmetrical 
on the septe. Secondary deposits are thin or lacking.

Discussion. Triticites arcuosoides Ross is dis
tinguished from T. coronadoensis Ross and Tyrrell by its 
broedly arched chambers, more intense folding and less 
rapid increase in chamber height. It is distinguished from 
T. creekensis Thompson by its tighter coiling and smaller 
proloculus and from T. whetstonensis Ross and Tyrrell by its 
rhomboidel shape, stronger fluting, and looser coiling in 
the inner,volutions.

Occurrence, Triticites arcuosoides Ross is reported 
from the Gila Mountains by Ross (1969, p. 1^19). • The spec
imens examined are from unit 98 in Barren Hills section 1

33

and units 1, 2, 7, 9, and 22 in Barren Hills section 2.
Measurements.

Specimen UA-2722 UA-2721]. UA-2730 UA-2731 HA-2732
Length(mm) 7.0 6.92 4.5 6.7 6.95
Width(mm) 3.35 3.15 1.95 2.125 2.8
Form ratio 2.0 2.16 2.3 3.15 2.48
Proloculus(mm) 0.175 0.175 0.2 0.15 0.125
Spirotheca(mm) 0.1 0.1 0.075 0.1 0.1
Volutions 7 8 6 6 8

‘C



Specimen UA-2733 UA-2734 UA-2796 UA-2797 UA-2799
Length(mm) 6.5 5.075 >.5 4.38 7.48
Width(mm) 2.85 1.59 2.0 1.7 2.78
Form ratio 2.28 3.19 2.25 2.57 2.69
Proloculus(mm) 0.125 0.125 0.25 0.125 0.15
Spirotheca(mm) 0.1 0.075 0.1 0.075 0.125
Volutions' 7 7 6 6 7



35

Triticites bensonensis Ross end Tyrrell, 1965» P» 629, 
pi, 77, figs. 2&-31; Reid, 1968, p, 102, fig. 17, 
nos. 11-14; Micklin, 1969, p. 103-104, fig. 11, nos.
8-9; Reid, 1972, p. 94-95, fig. 27, no. 10, fig. 28, 
nos. 1-2.

Description. Inflated fusiform to nearly globular 
tests attain a length of 3.5 to 5.8 mm and a width of 1.8 to 
3.2 mm giving form ratios of 1.6 to 2.2 in 6 to 8 volutions. 
The proloculus is small with a maximum outside diameter of 
0.125 mm. The lateral slopes are convex to concave and 
terminate in sharply rounded poles. The first volution is 
globose. Succeeding volutions expand markedly in height and 
length. The septa are strongly folded in the polar regions 
but only gently undulate at midplane. The spirotheca is 
thick, coarsely alveolar, end thins towards the poles.
The tunnel is straight and narrow. The chomata are high 
and blocky. Secondary deposits are thin or lacking.

Discussion. Triticites bensonensis Ross and Tyrrell 
is distinguished from T. pinguis Dunbar and Skinner by the 
marked increase in height and length of its volutions and by 
its less elongate and higher early volutions. T. bensonensis 
Ross and Tyrrell is distinguished from T, cellamagnus Thompson 
end Bissell by its smeller proloculus and thinner spiro- 
thece end from T. creekensis Thompson by its tighter coiling, 
smaller proloculus, end less intensely folded septa.

Occurrence. Triticites bensonensis Ross and Tyrrell 
has been reported from the Whetstone Mountains by Ross and

Triticites bensonensis Ross end Tyrrell
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Tyrrell (1965, p. 629), from Superior by Reid (1968, p. 102), 
from the Dragoon Mountains by Micklin (1969, p. 103), from 
the White River Canyon area by Reid (1972, p« 9W, and 
questionably from the Gila Mountains by Ross (1969, p.
Il|l8). The specimens examined are from units ?5, 77, 8l,
92, 96, 98, and 99 in Barren Hills section 1 and units 7 
and 8 in Barren Hills section 2.

Measurements.
Specimen UA-2720 UA-2723 UA-2761 TJA-2781 UA-27,
Length(mm) ij-.O 5.3 3.5 4.92 5.8
Width(mm) 2.025 3.25 1.85 3.075 2.8
Form ratio 1.9 1.6 1.8 i.6 2.0
Proloculus(mm) 0.1 0.125 0.125 0.113 0.125
Spirotheca(mm) 0.05 0.1 0.1 0.08 0.1
Volutions 7 7 6 8 7
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Triticites cellamegnus Thompson and Bissell in Thompson,
" 19f?4* P* pl» 10, figs. 14-17, pl. 11, figs. 1-

12; Sabins end Ross, 1963, P» 345# pl* 36, figs.
13-15# Dubin, 1964, p. 41, figs. 3d, 4b» snd 4C«
Description.. Inflated fusiform to subglobose 

tests attain a length of 5.0 to 8,8 mm and a ■width of 2.9 
to 4.2 mm giving form ratios of 1.5 to 2.6 in 6 to 83g 
volutions. The proloculus ranges from 0.3 to 0.5 mm in 
outside diameter. The lateral slopes are convex to slightly 
concave end terminate in sharply to bluntly rounded poles.
The first volution is subglobose and succeeding volutions 
increase slowly in height and length. The spirotheca is 
thick and coarsely alveolar throughout. The tunnel is 
straight and narrow, expanding uniformly. The chomata are 
asymmetrical, massive end high, reaching 3/4 the chamber 
height. They have steep tunnel slopes and low poleward slopes 
that may merge with light secondary deposits that extend to 
the poles. Other secondary deposits are thin or lacking.

Discussion. Triticites cellamegnus Thompson and 
Bissell is distinguished from most other species by its very 
thick spirotheca end very large proloculus.

Occurrence. Triticites cellamagnus Thompson and 
Bissell is reported from Utah by Thompson (1954; P. 43), 
from the Chiricahua Mountains by Sabins end Ross (1963,
P*.345), end from the Tombstone Hills by Dubin (1964, p. 41). 
Specimens examined are from unit 14 in Barren Hills section 3.

Triticites cellemagnus Thompson and Bissell



Measurements. .
Specimen UA-2741 UA-2803 ITA-2804 UA-2805 UA-2806
Length(mm) 6.75 7.25 4-075 5.675 8.875
VJidth(mm) 3.25 3.925 2.5 3.625 4.275
Form ratio 2.07 1.8 1.63 1.56 2.67
Proloculus(mm) 0.3 0.375 o.5 0.5 0.375
Spirotheco(mm) 0.1 0.1 0.125 0.1 0.1
Volutions 7 b %7 7



Triticites creekensis Thompson
39 .

Triticites creekensis Thompson, 1954# P* 4^, pi. 9> figs.
22-26, pi. 10, figs. 1-13; Sabins and Ross, 1963, 
p. 343, pi. 35, figs. 17-21; Dubin, 1964, p. 37, 
figs. 3a, 3b, 3c, and 3e.

Triticites cf T. creekensis Thompson; Rich, 1961, p. 1172, 
pi. 145, figs. 16-20; Reid, 1972, p. 99, fig. 29, no.4, fig. 30, no. 1.

Description. Ventricose tests attain a length of 
5.1 to 8.0 mm and a width of 1.9 to 3.7 mm giving form ratios 
of 1.8 to 2.6 in 5̂ 5 to 7 volutions. The proloculus ranges 
from 0.2 to 0.3 mm in outside diameter. The lateral slopes 
are straight to slightly concave and terminate in narrowly 
rounded poles. The test is loosely coiled throughout and the 
chambers expand rapidly in height and length. The septa 
are strongly folded in the polar regions. Septal folding 
decreases in magnitude up the lateral slopes until the septa 
are only slightly undulate at midplane. The spirotheca 
becomes thick and coarsely alveolar in the outer volutions and 
thins markedly towards the poles. The tunnel is straight 
and narrow, expanding slowly in the inner volutions and 
more rapidly in the outer 2 or 3 volutions. The chomata 
reach chamber height and are symmetrical between the septa. 
At the septa they become high and asymmetrical. Secondary 
deposits are thin or lacking.

Discussion. Triticites creekensis Thompson is 
distinguished from T,. coronadoensis Ross and Tyrrell and 
T. arcuosoides Ross by its loose coiling, its large pro
loculus and the thickening of its spirotheca. It is
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distinguished from T. southensis Ross and Tyrrell by its 
smaller size, its more elongate shape, and its less strongly 
folded septa; T. creekensis Thompson is distinguished from 
T. pinguis Dunbar and Skinner by its looser coiling and by 
the height and shape of its early volutions. T. cellamagnus 
Thompson and Bissell has a larger proloculus and a very 
thick spirotheca.

Occurrence. Triticites creekensis Thompson has been 
reported from Texas and New Mexico by Thompson (1954# P*
42), from the Chiricahua Mountains by Sabins and Ross (19&3, 
p. 343)> from the Tombstone Hills by Dubin (1964# P* 37) 
and questionably from Nevada by Rich (1961, p. 1172) and 
from White River Canyon by Reid (1972, p. 101). The specimens 
examined are from unit 103, Barren Hills section 1 and unit 
13# Barren Hills section 2.

Measurements.
Specimen UA-2786 UA-2787 UA-2788 UA-2789 UA-27
Length (mm) 7.25 5.15 6.25 6.675 8.0
Width(mm) 2.95 2.625 2.925 :3.125 3;775
Form Ratio 2.4 1.96 2.1 2.1 2.1
Proloculus(mm) 0.2 0.25 0.2 0.2 0.2
Spirotheca(mm) 0.1 0.1 0.125 ’ 0.1 0.125
Volutions 6 6 6 6 7



UA-2800 UA-2801 UA-2802Specimen
Lenr*th(mm) 5.1 5.125 6.91
Width(mm) 2.825 1.95 3.0
Form rntio 1.8 2.62 2.3
Proloculus(mm) 0.25 0.3 0.225
Spirotheca(mm) 0.1 0.075 0.1

6-g ShVolutions 7



Triticites gil&ensis Ross

Triticites gilaensis Ross, 1969, P* lljJ.8, pi, 173, figs.
P^50, pi. 174, figs. 1-6.
Description. Elongate fusiform to thickly fusi

form tests attain a length of lj.,1 to 6.2j. ram and a width of 
1.1 to 2.38 mm giving form ratios of 2.1 to in 5 to 6 
volutions. The proloculus ranges from 0.05 to 0.125 ram in 
outside diameter. The lateral slopes are slightly irreg
ular, gently convex to gently concave, and terminate in 
bluntly to acutely rounded poles. The first two volutions 
are low end short. Succeeding volutions expand gradually 
in height end rapidly in length. The septa are intensely 
folded in the polar regions. Folding decreases rapidly in 
intensity up the lateral slopes until the septa are only gently 
undulate across the midplane. The spirotheca is thin and 
finely alveolar. The tunnel is straight and narrow. The 
chomata are low end asymmetrical and merge with secondary 
axial deposits in the inner volutions. Other secondary 
deposits fill or coat septal folds in the inner volutions.

Discussion. Triticites gilaensis Ross is slightly 
larger, has more intensely folded septa, and heavier secondary 
deposits than either T, ohioensis Thompson or T. collus Burma.

Occurrence. This species has been reported from the 
Gila Mountains by Ross (1969, p. lljlS), The specimens 
examined are from unit 37 in Barren Hills section 1.



Men sureraent s,
Specimen UA-2765 UA-2705 UA-2706 UA-2707 UA-2708
Length(mm) 5.0 11-.5 4.8 6.4 .'5.12
VJidth(mm) 2.38 1 4 1.6 1.4 1.15
Form ratio 2.1 3.2 3.0 4.5. ' 4 4 5
Proloculus(mm) - 0.05 0.108 0.125 0.1 0.1
Spirotheca(mm) 0.075 0.036 0.075 0.05 0.05
Volutions • 7 5 6 5 6



Triticites pinmiis Dxmber and Skinner

Triticites pinguis Dunbar end Skinner, 1937, P* 620, pi.
T ^ T T figs. 12-19; Ross, 1963, p. 109-111, pi. 6, figs.
1> 3, 4-5 Sabins end Ross, 1963, P» 34-3, pi. 36, figs.6-12.

Description. Subglobose tests attain a length of 
5 to 8 mm and a width of to 5«4 mm giving form ratios 
of 1.4-3 to 1.96 in 7 h  to 1C% volutions. The proloculus 
ranges from 0 , 1 2 $  to 0.3 mm in outside diameter. The 
lateral slopes are convex and terminate in sharply pointed 
poles or in polar knobs. The first volution is subglobose, 
the succeeding 2 or 3 volutions are low and long, giving the 
test a tightly coiled appearance, and the remaining volutions 
increase rapidly in height but slowly in length to attain 
the typical expanded shape. A few of the specimens retained 
the symmetry of the early volutions but are still readily 
recognized as Triticites pinrruis Dunbar end Skinner.
The septa ere moderately folded in the polar region and 
along the axis. The folding decreases in intensity up the 
lateral slopes until at midplane the septa are only slightly 
undulate. The spirotheca is thick, coarsely alveolar and 
thins towards the poles. The tunnel is slightly irregular 
and narrow, expending slowly until the outer volutions where 
it expends more rapidly. The chomata are high and blocky 
reaching 2/3 chamber height. In the outer 1 or 2 volutions 
they become inconspicuous. Secondary deposits are thin and 
generally coat the septa only in the early volutions.



Discussion. Triticites pinpruis Dunbar and Skinner 
is distinguished from T. bensonensis Ross and Tyrrell by its 
larger size and proloculus and by its lower, more elongate 
early volutions. It is distinguished from T, creekensis 
Thompson by its more globose shape and tighter coiling and 
from T. cellamspnus Thompson end Bissell by its thinner
walls, smaller proloculus, and its lower more elongate 
early volutions.

Occurrence. Triticites pinguis Dunbar and Skinner 
has been reported from Texas by Dunbar and Skinner (1937, 
p. 620) and by Ross (1963, p. 109*111). It is reported 
from the Chiricahua Mountains by Sabins and Ross (1963, 
p. 343-345)• The specimens examined are from unit 115 in 
Barren Hills section 1, units 7, 8, and 22 in Barren Hills 
section 2, and from unit 1 in Barren Hills section 3.

Measurements. ’

Specimen UA-2725 UA-2726 UA-2727 UA-2736 u a -2737
Length(mm) 5.125 . 7.8 8.1- 7.5 7.75
Width(mm) 3.525 . 5.425 4.125 4.425 4.275
Form Ratio 1.45 1.43 1.96 1.69 1.81
Proloculus(mm) 0.275 0.125 0.125 0.15 0.3
Spirotheca(mm) 0.125 0.1 0.125 0.125 0.1
Volutions 7 h 10*2 9*2 10 9



Specimen UA-2738
Len£th(mm) 7.8
Width(mm) 4.25
Form ratio 1.83
Proloculus(mm) 0.2
Spirotheca(ram)
Volutions

0.1
%



Triticites sp. B of Ross end Tyrrell

Triticites sp, B of Ross end Tyrrell, 1965? p. 633, pl» 76, 
figs, 3,57
Description. Elongate to thickly fusiform tests 

attain a length of 2.3 to 5.0 mm and a width of 0.97 to 
1,9 mm giving form retios of 2.2 to 3.09 in 5̂ 3 to 7-3 vol
utions. The proloculus ranges from 0.0325 to O.llj. mm in 
outside diameter. The lateral slopes are straight to concave 
end terminate in bluntly to sharply rounded poles. The 
inner 3 volutions are low end short and succeeding volutions 
increase gradually in height and rapidly in length. The
septa are strongly folded in the polar regions but nearly

«planar across the midplane. The spirotheca is thin and 
coarsely alveolar. The tunnel is straight and narrow in
creasing slowly in width in the inner volutions but rapidly
in the outer volutions. The chomata are low and nearly

1symmetrical between the septa but high and asymmetrical 
on the septa. Secondary deposits are thin or lacking.

Discussion. Triticites sp. B of Ross and Tyrrell is 
distinguished from T̂. ohioensis Thompson and T. gilaensis 
Ross by its lack of secondary deposits, more inflated shape 
and more intense fluting. It is distinguished from T. 
coronadoensis Ross and Tyrrell by its smaller size and more 
bluntly rounded poles. It is distinguished from T. cullomensis 
Dunbar end Condra by its more elongate shape and more 
intense septal fluting.



46
Occurrence. This species is reported from the 

Whetstone Mountains by Ross and Tyrrell (196$, p. 633)• 
Specimens examined are from units $0, $1, and $8 in Barren 
Hills section 1.

Measurements.
Specimen UA-2709 UA-2710 UA-2712 UA-2713 UA-2714
Length(mm) 4.75 4.8 4.05 2.275 4.325
Width(mm) 1.55 1.55 1.6 0.975 1.575
Form ratio 3.06 3.09 2.5 2.33 2.7
Proloculus(mm) - . 0.075 0.075 0.0325 0.1
Spirotheca(mm) 0.075 0.075 0.075 0.037 0.05
Volutions 6 6 6 6 6'

Specimen UA-2766 UA-2767 UA-2768
Length(mm) 4.3 4.57 5.0
Width(mm) 1.9 1.8 1.9
Form ratio 2.2 2.5 2.6
Proloculus(mm) 0.14 0.075 0.075
Spirothecs(mm) 0.075 0.05 0.05
Volutions 9s 7 h 7



Triticites cf T, ohioensis Thompson
Triticites ohioensis Thompson, 1936, p. 680, pi. 91# figs. 

1-3; Dunbar and Henbest, 19^2, p. 130-133, pi. 19, 
figs. 20-21;, pi. 20, figs. 1-22; Ross, 1963# P* 108- 
109, pi. 7, figs. 9-11;; Wells, 1965, p. 100-102, pi.
7, nos. 1-3; Estes, 1968, p. 138-140, fig. 21, nos.
7-9; Reid, 1968, p. 106-107, fig. 18, nos. 8-12; 
Micklin, 1969, p. 114-115, fig. 12, nos 7-8.

Triticites cf T. ohioensis Thompson; Ross and Tyrrell,
1955, p. 632, pi. 77, figs. 19-21.

Description. Elongate fusiform tests attain a 
length of 4.4 to 6.7 mm and a width of 1.9 to 2.2 mm giving 
form ratios of 2.24 to 3*05 in 6 to 7 volutions• The pro
loculus ranges from 0.1 to 0.12 mm in outside diameter.
The lateral slopes are convex to concave and terminate in 
bluntly rounded poles. The first volution is subglobose, 
the succeeding 2 or 3 volutions are low and short, and the 
outer volutions expend more rapidly in height and length.
The septa are moderately folded in the polar regions but only 
slightly undulate across the midplane. The spirotheca is 
thin and finely alveolar. The tunnel is straight and narrow 
but expands rapidly in the outer volutions. The chomata are 
low and broad and extend down the lateral slopes where they 
merge with secondary axial deposits in the early volutions. 
Other secondary deposits are thin or lacking.

Discussion. Triticites ohioensis Thompson has less 
strongly folded septa...and broader chomata than T. collus 
Burma. T. gilaensis Ross is larger and has more strongly 
folded septa than T. ohioensis Thompson,



Occurrence, This species has been reported from
Ohio and Illinois by Dunbar and Henbest (19^2, p. 131-132) 
from Texas by Ross (1963, P« 108-109), from the Whetstone, 
Mountains by Ross end Tyrrell (1965, p. 632), from the 
Dripping Spring Mountains by Wells (1965, p. 100-102), 
from the Gunnison Hills by Estes (1968, p, I38-II4.O), and 
from Superior end Coolidge Dam by Reid (1968, p, 106-107)•
The specimens examined are from unit 30 in Barren Hills
section 1.

Measurements,
Specimen UA-2701 UA-2702 HA-2703
Length (mm) 6.7 6.1 k - k

Width(mm) 2.2 2.0 1.9
Form ratio 3.0l|. 3.05 2 . 2 k

Proloculus(mm) 0.1 0.12 0.1
Spirotheca(mm) 0.07 0.05 0.075
Volutions 7 7 6



Triticites n. sp. A

Description. Thickly fusiform tests attain a length 
of 5 to 8 nun and a width of 1.7 to 3.0 mm giving form ratios 
of 1.5 to 2.8 in 6 to 8 volutions. The proloculus ranges 
from 0.1 to 0.125 mm in outside diameter. The lateral slopes 
are straight to slightly concave and terminate in broadly 
rounded poles. The inner 1 to 2 volutions are subglobose. 
Succeeding volutions increase rapidly in height and length. 
The septa are strongly folded along the axis but only moder
ately folded across the midplane. The spirotheca thickens 
gradually in outer volutions and is finely alveolar. The 
tunnel is straight and increases slowly and regularly in 
width. Between septa the chomata are tabular and reach ^ 
chamber height. At the septa they become high and asym
metrical. Secondary deposits are lacking.

Discussion. Triticites n. sp. A is less elongate 
and has more intense folding than T. sp. B of Ross and 
Tyrrell, T. coronadoensis Ross end Tyrrell is larger and 
expands more rapidly in its outer volutions than T. n. sp. A.

Occurrence. The specimens examined are from units 
60 end 62 in Barren Hills section 1.



.52
Measurements,

Specimen UA-2770 UA-2771 UA-2772 UA-2773 UA-2774
Length(mm) 3.075 5.0 5.1 7.75 6.25
Width(mm) 1.75 1.9 2.125 3.0 2.325
Form ratio 1.7 2.6 -d-•CXJ 2.8 2.6
Proloculus(mm) 0.1 0.125 0.125. 0.1 0.1
Spirotheca(mm) 0.075 0.075 0.075 0.1 0.1
Volutions 6 . 7 6 8 7

Specimen
Length(mm)

UA-2715
2.625

• ■

Width(mm) 1.725 '

Form ratio ' 1.5
Proloculus(mm) 0.1 .
Spirotheca(mm) 0.075 •

Volutions 5*2



5>3

Description. Elongate fusiform to subventricose 
tests attain a length of 1j..75 to 8.I4. mm and a width of 
1.57 to 2.1j_ mm giving form ratios of 2.1 to 3.I4. in 6 to 8 
volutions. The proloculus ranges from 0.075 to 0.125 mm 
in outside diameter. The lateral slopes are straight to 
concave and terminate in bluntly to sharply rounded poles.
The first volution is subglobose,succeeded by 2 or 3 volutions 
that increase slowly in height and rapidly in length. The 
outer volutions increase rapidly in both height and length. 
Septal fluting is intense across most of the chambers.
The spirotheca is moderately thick, finely to coarsely 
alveolar and thins slightly towards the poles. The tunnel 
is irregular and narrow but increases markedly in width 
in the outer 1 or 2 volutions. The chomata reach to 
2/3 chamber height end are symmetrical between septa but 
asymmetrical at the septa." In a few specimens the chomata 
are less than chamber height. Secondary deposits coat 
many of the septal loops and in early volutions are heavy 
along the axis and fill the loops.

Discussion. Triticites n. sp. B has more intensely 
folded septa than T. meeki (Holler) end the folding extends 
across the chambers. T. ercuosoides Ross is larger, less 
elongate and lacks the secondary deposits of T, n. sp. B.

Occurrence. The specimens examined are from units

Triticites n. sp. B

62, 66, and 75 in Barren Hills section 1



Measurements
Specimen UA-2716 UA-2717
Length(mm) 8.4 5.825
Width(mm) 2.45 2.075
Form ratio 3.4 2.8
Proloculus(mm) 0.1 0.125
Spirotheca(mm) 0.075 0.05
Volutions 7 6

Specimen UA-2792 UA-2793
Length(mm) 3.875 4.75
Width(mm) 1.575 1.875
Form ratio 2.4 2.5
Proloculus(mm) 0.075 0.075
Spirothece(mm) 0.05 0.075
Volutions 8 8

5k

UA-2718 UA-2776 u a -2778
6.0 5.175 5.0
1.9 2.55 2.325
1.9- 2.4 2.1
0.1 0.175 0.125
0.05 0.1 0.075

6 7 6

TJA-2795
k*52$
1.625
2.7

0.075
0.05
6



Genus DUNBARINELLA Thompson, 1942

Dunbsrinells sp. A of Ross and Tyrrell

Dunbarinellr sp. A of Ross and Tyrrell, 1965>, P« 628, pi.
11, figs. 24 and 25.
nAncriotion. Fusiform tests attain a length of 

*3,4 to 5»5 min and a width of 1.0 to 1.725 mm giving form 
ratios of 2.8 to 3.2 in to 8 volutions. The proloculus 
ranges in size from 0.075 -to 0.1 mm in outside diameter.
The lateral slopes are convex and terminate in sharply 
rounded poles. The inner volutions are long and low increasing 
more rapidly in length than in width. The outer volutions 
increase in height more rapidly and in length more slowly.
The septal folding is strong and regular decreasing in 
intensity in the outer volutions. The spirotheca is thin 
and finely alveolar. The tunnel is slightly irregular and 
expands slowly. The chomata are diminutive end symmetrical 
and may become obsolete in the outer volution. Secondary 
deposits fill septal loops of the early volutions and loops 
along the axis in later volutions.

Discussion. Dunbarinella s p . A of. Ross and Tyrrell 
is smaller, more tightly coiled and has denser secondary 
deposits then D. ervinensis Thompson,

Occurrence. Dunbarinella sp. A of Ross and Tyrrell 
is reported from the Whetstone Mountains by Ross and Tyrrell



(1965, p. 628). Specimens examined are from unit 8l 
Barren Hills section 1.

Measurements.
Specimen UA-2756 UA-2757 UAr2758 UA-2759
Length(mm) 4.95 4.975 3.4 5.55
Width(mm) 1.725 1.65 1.075 1.725
Form ratio 2.8 3.0. 3.1 3.2 .
Proloculus(mm) 0.075 0.1 0.09 -
Spirothece(mm) 0.05 0.05 0.05 • 0.05
Volutions 8 7 6% 8



Genus SCHWAGERINA Holler 1877 
Schwagerina emaciate (Beede)

57

Fusulina emaciate Beede, 1916, p. 14? Dunbpr and Condra 
1927, p. 116, pi. 10, figs. 1-3.Triticites emaciatus (Beede); White, 1932, p. 44; pi. 3, 
figs. 4-6.

Schwrgerina emaciate (Beede); Dunbar and Skinner, 1937, P*
633, pl» 56, figs. 1-12; Needham, 1937, p. 4^, pi. 7, 
figs. 7-9? Thompson, 1954; P« 55, pi. 25, figs. 14”
20, pi. 30, figs. 10-22; Ross, 1963, p. 126, pi. 9, 
figs. 6-9? Sabins and Ross, 1963, p. 349, pi. 37, 
figs. 11-19.
Description. Elongate fusiform tests attain a 

length of 4 to 5 mm and a width of 1*4 mm giving form ratios 
of 3.1 to 3*3 in 4H to 5 volutions. The proloculus ranges 
from 0.1 to 0.125 mm in outside diameter. The lateral slopes 
are straight to slightly concave and terminate in sharply to 
bluntly rounded poles. The first volution is low and slightly 
elongate, succeeding volutions increase slowly in height and 
markedly in length. The chambers increase in height towards 
the poles giving the test its characteristic shape. The 
septa are intensely folded in the polar regions but the folds 
decrease in magnitude towards the midplane. The spirotheca 
is thin and finely alveolar and thins slightly towards the 
poles. The tunnel is straight and narrow. The chomata 
are tabular and reach ig chamber height. Secondary deposits 
may coat the septal folds in the early volutions but they 
are not consistent.



Discussion, Schwagerina emaciate (Beede) is
distinguished from S. providens Thompson and Hazzard by 
its small size and the.increasing.height of the chambers 
polewards.

Occurrence. Schwagerina emaciata (Beede) has been 
reported from Texas by White (1932, p. 14U and by Ross 
(1963, p. 126); from New Mexico by Needham (1937, p. 1+6)j 
from Nebraska, Kansas, Oklahoma and New Mexico by Thompson 
(19514., p. 55); and from the Chiricahua Mountains by Sabins 
and Ross (1963, p. 3^9). The specimens.examined are from 
unit 120 in Barren Hills section 1,

Measurements.
Specimen UA-2762 UA-2791
Length(mm) 4.575 . 4.375
Width(mm) 1.375 1.4
Form Ratio 3.32 3.12
Proloculus(mm) 0.125 -
Spirotheca(mm) 0.1 0.1
Volutions 5 4i§
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Schwagerina providens Thompson and Hazzard, 19^6, in
Thompson, Wheeler, and Hazzard, p. I4.3, pi. llJT figs.
1-9; Sabins and Ross, 1963, p. 353, pi* 38, figs 1-8.

Description. Elongate fusiform tests attain a 
length of 5*5 to 8.7 mm and a width of 1.8 to 2.6 mm giving 
form ratios of 2.5 to lj.,0 in 5 to 7 volutions. The proloc
ulus ranges from 0.12 to 0.22 mm in outside diameter. The 
lateral slopes are straight to slightly convex, irregular, 
and terminate in bluntly rounded poles. The first volution 
is subglobose, the succeeding 2 or 3 volutions increase 
slowly in height end rapidly in length, and the outer vol- • 
utions increase rapidly in both height and length. The 
septa are intensely folded into broad high folds that are 
markedly broader at the foot than at the crest. The spiro- 
theca is thin, coarsely alveolar,. and thins towards the 
poles. The tunnel is straight and increases only slightly 
in width. The tunnel is bordered by thick, high secondary 
deposits that fill in the septal loopes adjacent-to the tunnel. 
Other secondary deposits coat septal folds and fill in the 
loops, particularly in the early volutions.

Discussion. Schwagerina providens Thompson and 
Hazzard is. larger and has more intensely end regularly folded 
septa than <S. emaciate (Beede). It is distinguished from 
S. loringi (Thompson) by its more prominent pseudochomata and 
more regular folding end from S. silverensis Sabins and Ross

Schwflgerina providens Thompson and Hazzard

by its greater length and higher folding



60
Occurrence. Schwagerina providens Thompson and 

Hazzard is reported from California by Thompson, Wheeler,' 
and Hazzard (19^6, p. ij.3) end from the Ghiricahua Mountains 
by Sabins end Ross (1963, p. 35>3) • Specimens examined 
are from unit 120 in Barren Hills section 1 and from units 
16 and 17 in Barren Hills section 3*

Measurements.
Specimen HA-2743 HA-2744
Length(mm) 6.5 8.225
Width(mm) 2.075 2.625
Form ratio" 3.13 3.13
Proloculus(mm) 0.15 0.15
Spirotheca(mm) 0.075 0.075
Volutions 6 7

Specimen HA-2813 UA-2811
Length(mm) 7.5 8.7
Width(mm) 1.625 2.175
Form ratio 4.61 4.0 .
Proloculus(mm) 0.2 0.125
Spirotheca(mm) 0.05 0.1
Volutions 5 6%

UA-2747 UA-2808 UA-2811
4.5 5.55 6.0
1.125 1.95 2.325
3.67 ' 2.8 , 2.58
0.15 0.225 0.15
0.075 0.075 0.075

4^ 5 & &

UA-2816
6,25
2.07
3.01
0.2

0.075
6
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Schwagerins vervillei Thompson, P» 62, pi. 29, figs.
I'-lIJ Sabins end Ross, 1963, p. 355, pl» 39, figs.
6-10.
Description. Thickly fusiform test attains a length 

of 3.5 mm end a width of 1,9 mm giving a form ratio of 
1,86 in 7 volutions. The proloculus measures 0.1 mm in 
outside diameter. The lateral slopes are convex and terminate 
in pointed poles. The first Ij. to j? volutions are long and 
low end the outer volutions increase markedly in height and 
more slowly in length. The septa are strongly and regularly . 
folded across the chembers. The spirotheca is thin and finely 
alveolar. The tunnel is straight and narrow and bordered 
by diminutive pseudochomata. Secondary deposits coat the 
septa in many of.the chambers. Only 1 specimen was avail
able for study.

Discussion. Schwaperina vervillei Thompson is 
distinguished by its inflated shape, its small size, and its 
high, regular fluting from Ŝ. silverensis Sabins-and Ross and

j

by its smell size, and its long, low early volutions from £>. 
compacts (White).

Occurrence. Schwaperina vervillei Thompson is 
reported from Kansas by Thompson (195^, p. 62) and from 
the Chiricehua Mountains by Sabins end Ross (1963, p. 355).
The specimen examined is from unit 22 in Barren Hills 
section 3*

Schwrperina vervillei Thompson



Measurements
Specimen UA-2763
Length (mm) 3.55
Width(mm) 1.9
Form ratio 1.86 .
Proloculus(mm) 0.1
Spirotheca(mm) 0.075
Volutions 7
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Genus LEPTOTRITICITES Skinner and Wilde, 1965 

Leptotriticites extentus (Thompson)

Dunbnrinellp extent? Thompson, 195^, P* k 7 > pl« 19, figs.
1—6.

Dunborinelle cf D, extent a Thompson; Dub in, 1961]., p. 67, 
figs. 6a~6e.

Leptotriticites extentus (Thompson); Skinner and Wilde,
1965, p . 100.

Triticites (Leptotriticites) extentus (Thompson); Kauffman 
end Roth, 1966, p. 4-5, pi. 10, figs. 13-17•
Description. Inflated fusiform tests attain a

length of 5.5 to 8.8 mm and a width of 2.1 to 3*675 imn
giving form ratios of 2.1 to 3.0 in 7 to 101g volutions.
The proloculus ranges from 0.125 to 0.2 mm in outside
diameter. The lateral slopes are slightly convex to concave
end terminate in acutely rounded poles. The inner 3 or ij.
volutions are low end long end succeeding volutions increase
rapidly in height and length. The septa are strongly folded
in the polar regions but the magnitude of the folds decreases
up the lateral slopes. The spirotheca is thin and finely
alveolar. The tunnel is straight and narrow expanding slowly
until the outer 2 or 3 volutions where it expands more
rapidly. The chomata are massive, high, and symmetrical
reaching nearly to the tops of the chambers in most specimens.
Secondary deposits in some specimens are light and only fill
the septal loops in the early volutions where they merge



with chomatel deposits. In other specimens they coat the 
septa end fill loops along the axis even in the outer 
volutions.

Discussion. Leptotriticites extentus (Thompson) 
may be distinguished from L, eoextentus (Thompson) by its 
longer, less inflated shape. It is distinguished from 
L. weetherensis (Thompson) by its heavier chomata/and its • 
more regular fluting. It is distinguished from L. koshmanni 
(Skinner) by its inflated shape, axial fillings and massive 
chomata. It is distinguished from L. obesus (Beede) by its 
stronger more regular fluting and tighter coiling.

Occurrence. Leptotriticites extentus (Thompson) 
is reported from Texas by Thompson (1951j-> P» it-8) and by 
Kauffman and Roth (1966, p. lj.5). It has been reported 
questionably from the Tombstone Hills by Dubin (196if, p. 67). 
The specimens examined are from units 16, 30, and'31 in 
Barren Hills section 3*

Measurements.
Specimens UA- 27I4.9 HA-2750 u a -2751 HA-2752 HA-2754
Length (mm) 6.25 5.75 3.8 8.625 8.0
Width(mm) 2.45 2.55 2.175 3.55 3.675
Form ratio 2 . # 2.25 2.2 2.42 2.17
Proloculus(mm) 0.125 0.15 0.15 0.125 0.125
Spirotheca(mm) 0.075 0.075 0.075 0.1 0.05
Volutions 8 7 6-g % 9



Specimen UA-2817 UA-2818 UA-2821
Length(mm) 8.725 6.125 8.875
Width(mm) 3.3 2.1 3.675
Form ratio 2.61*. 2.91 2.1*1
Proloculus(mm) 0.15 0.125 0.125
Spirotheca(mm) 0.075 0.05 0.05
Volutions 10 % 1 0 k



All magnifications xlO.
1 Triticites arcuosoides Ross; axial section; U.
2 Triticites arcuosoides Ross; axial section; U.
3 Triticites arcuosoides Ross; axial section; U.
Ij. Triticites arcuosoides Ross; axial section; U .
5> Triticites arcuosoides Ross; axial section; U.
6 Triticites arcuosoides Ross; axial section; U.
7 Triticites arcuosoides Ross; axial section; TJ.
8 Triticites arcuosoides Ross; axial section; TJ.
9 Triticites arcuosoides Ross; axial section; TJ.

Triticites arcuosoides Ross; axial section; TJ.

Figure Triticites arcuosoides Ross.

A. 2796. 
A. 2733. 
A. 2732. 
A. 2724. 
A. 2722. 
A. 2797. 
A. 2734. 
A. 2799. 
A. 2731. 
A. 2730.10
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Figure 6

1

2

3

k

2

6

7

8 

9

, Triticites bensonensis Ross and Tyrrell,
T. cellamagnus Thompson and Bissell.
All magnifications xlO.

Triticites bensonensis Ross and Tyrrell; axial section; 
U. A. 2761.
Triticites bensonensis Ross and Tyrrell; axial section; 
U. A. 2781.
Triticites bensonensis Ross and Tyrrell; axial section; .
U. A. 2723.
Triticites bensonensis Ross and Tyrrell; axial section;U. A. 2720,
Triticites bensonensis Ross and Tyrrell; axial section;
U. A. 2702.
Triticites cellamagnus Thompson and Bissell; axial section; 
U. A. 2803.
Triticites cellamagnus Thompson and Bissell; axial section; 
U. A. 2804..
Triticites cellamagnus Thompson and Bissell; axial section: U. A. 200b.
Triticites cellamagnus Thompson and Bissell; axial section; 
U. A. 2741.
Triticites cellamagnus Thompson and Bissell; axial section; 
U. A. 2806.

10
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Figure 7. Triticites creekensis Thompson
All magnifications xlO.

1 Triticites creekensis Thompson; axial section; U.
2 Triticites creekensis Thompson; axial section; U.
3 Triticites creekensis Thompson; axial section; U.
4 Triticites creekensis Thompson; axial section; U.
^ Triticites creekensis Thompson; axial section; U.
6 Triticites creekensis Thompson; axial section; U.

Triticites creekensis Thompson; axial section; U. 
Triticites creekensis Thompson; axial section; U.

A. 2801. 
A. 2789. 
A. 2800. 
A. 2788. 
A. 2786. 
A. 2790. 
A. 2802. 
A. 2790.

7
8
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Figure 8, Triticites gilaensis Ross, Triticites 
Dunbar and Skinner.
All magnifications xlO.

1 Triticites gilaensis Ross; axial section; U.
2 < Triticites gilaensis Ross; axial section; U.
3 Triticites gilaensis Ross; axial section; U.
4 Triticites gilaensis Ross; axial section; U.
5 Triticites gilaensis Ross; axial section; U.
6 Triticites pinguis Dunbar and Skinner; axial 

U. A. 2725.
7 Triticites pinguis Dunbar and Skinner: axial U. A. 2 /36.
8 Triticites pinguis Dunbar and Skinner; axial 

U. A. “2738.
Triticites pinguis Dunbar and Skinner; axial 
U. A. 2726.

pinguis

A. 2705. 
A. 2706. 
A. 2765. 
A. 2707. 
A. 2708. 
section;

section;

section;

section;9
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Figure 9.• Triticites pinguis Dunbar and Skinner, Triticites 
sp.. B of Ross and Tyrrell.
All magnifications xlO except as noted.

1 Triticites pinguis Dunbar and Skinner; axial section;
U. A. kY^V.

2 Triticites pinguis Dunbar and Skinner; axial section;
U. A. 2737.

3 Triticites sp. B of Ross and Tyrrell; axial section; x20 
U. A. 2713.

ij. Triticites sp. B of Ross and Tyrrell; axial section;
U. A. 2710.

5 Triticites sp. B of Ross and Tyrrell; axial section; u. A. d(±e>.

6 Triticites sp. B of Ross and Tyrrell; axial section;
U. A. 2714.

7 Triticites sp. B of Ross and Tyrrell; axial section;
U. A. 2767.

8 Triticites sp. B of Ross and Tyrrell; axial section;
U. A. 2766.

9 Triticites sp. B of Ross and Tyrrell; axial section;U. A. 2/09. ~
10 Triticites sp. B of Ross and Tyrrell; axial section; 

U. A. 2768.
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i gure 9. ritioites pinguis, T_. sp• B of Ross and Tyrrell.



Figure 10. Triticites cf T. ohioensis Thompson, Triticites 
ru sp. 4.
All magnifications xlO.

1 Triticites cf T. ohioensis Thompson; axial section;
U. A. 2703.

2 Triticites cf T. ohioensis Thompson; axial section;
U. A. 2701.

3 Triticites cf T. ohioensis Thompson; axial section;
U. A. 2702.
Triticites n. sp. A; axial section; U. A. 2773*

5 Triticites n. sp. A; axial section; U. A. 277I4..
6 Triticites n. sp. A; axial section; U. A. 2772.
7 Triticites n. sp. A; axial section; U. A. 2771.
8 Triticites n. sp. A; axial section; U. A. 2770.

Triticites n. sp. A; axial section; U. A. 2715.9
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Figure 11, Triticites n. sp. B
All magnifications xlO,

1 Triticites n. sp. b ; axi al section; U. A. 2718
2 Triticites n. sp. b ; axial section; U. A. 2778

3 Triticites n. sp. B; axial section; U. A. 2776

b Triticites n. sp. B; axial section; U. A. 2793

5 Triticites n. sp. B; axial section; U. A. 2795

6 Triticites n. sp. B; axial section; U. A. 2717

7 Triticites n. sp. B; axial section; U. A. 2792

8 Triticites n. sp. B; axial section; U. ' A. 2716
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Figure 12. Triticites spp., Dunbarinella sp. A of Ross 
and Tyrrell.
All magnifications xlO.

1 Triticites spp.; axial section; U. A. 2755.
2 Triticites spp.; axial section; U. A. 2735*
3 Triticites spp.; axial section; U. A. 2721.
4 Dunbarinella sp. A of Ross and Tyrrell; axial section;

U. A. 2759.
5 Dunbarinella sp. A of Ross and Tyrrell;. axial section; 

U. A. 2757.
6 Dunbarinella sp. A of Ross and Tyrrell; axial section; 

U. A.'2756.
7 Dunbarinella sp. A of Ross and Tyrrell; axial section;

IT.- A'.' 2736.
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Figure 13. Schwagerina emaciata (Beede), Schwagerina 
providens Thompson and Hazzard.
All magnifications xlO,

1 Schwagerina emaciata (Beede); axial section; U. A. 2791.
2 Schwagerina emaciata (Beede); axial section; U. A. 2762.
3 Schwagerina providens Thompson and Hazzard; axial section: 

U. A. 2611.
4 Schwagerina providens Thompson and Hazzard; axial section; 

U. A. 2606.
•5 Schwagerina providens Thompson and Hazzard; axial section: U. a . 2743.
6 Schwagerina providens Thompson and Hazzard; axial section;

U. A. 2747.

7 Schwagerina providens Thompson and Hazzard; axial section; 
* U. A. 2744.
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Figure Ik. Schwagerina providens Thompson and Hazzard,Schwagerina verviliei Thompson, Leptotriticites 
extentus (Thompson).
All magnifications xlO.

1 Schwagerina •providens Thompson and Hazzard; axial section;
U. A. 2509.

2 Schwagerina providens Thompson and Hazzard; axial section; 
U. A. 2516.

3 Schwagerina providens Thompson and Hazzard; axial section: 
U. A. 2bl5.

k Schwagerina providens Thompson and Hazzard; axial section;
U. A. 2513.

5 Schwagerina verviliei Thompson; axial section; U. A. 2763.
6 Leptotriticites extentus (Thompson); axial section; l). A. 2015.
7 Leptotriticites extentus (Thompson); axial section; 

U. A. 2750.
Leptotriticites extentus (Thompson); axial section; Ul A. 27^1.

8
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Figure ll|. Schwagerina providens, S. vervillei, 
Leptotriticites extentus.



Figure l5» Leptotriticites extentus (Thompson).
All magnifications xlO.

1 Leptotriticites extentus (Thompson); axial section; 
U. A. Z l k V .

2 Leptotriticites extentus (Thompson); axial section; 
U. A. 27^2.

3 Leptotriticites extentus (Thompson); axial section; 
U. A. 2617".
Leptotriticites extentus (Thompson); axial section; 
U. A. 2754.
Leptotriticites extentus (Thompson); axial section; IT. A. 2621.5
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.Figure 15. Leptotriticites extentus.



APPENDIX A

MEASURED SECTIONS: BARREN HILLS
Five sections were measured in the Barren Hills and 

are designated BH 1 through BH $ ,  The section number,
1, 2, etc., indicates the stratigraphic position of the 
section. BH 1 is the Horquilla and basal Earp section,
BH Ij. is the uppermost Earp section, and BH 5 is the 
Colina section. The columnar sections are given in Fig. 2, 
in the pocket.

Marker beds which have been numbered consecutively 
throughout the 5 sections have been identified in the 
measured sections and are mapped and numbered on Fig. 3, 
in the pocket. For example, unit 126 in BH 1 is the same 
as unit 27 in BH 2 end unit 6 in BH 3 and in all 3 sec
tions has been called mapped bed 8.

77 i
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Sections of the Colina Limestone, Earp Formation and 
Horquilla Limestone measured in the Barren Hills which 
lie in sections 12 end 13, T. 19 S., R. 26 E., and sections 
7 and 18, T. 19 S., R. 27 E., Squeretop Hills 15 minute 
Quadrangle. \

COLINA LIMESTONE (BH 5)

Cretaceous
Glance Conglomerate: unmeasured. Approximate
thickness of 150 feet.

Permian
Colina Limestone (BH 5)# 0
Base of section located 718 feet N, 1|.60 W. from
the common section corner.

Thickness in feet 
Above

Unit base of .
No.' Unit formation

Strike N. 80° W., dip 20° NW
61 Finely crystalline calcitic sparse 

biodolomite to dolomitized sparse 
biosparite, blackish red (5 R 2/2), 
weathers moderate yellowish brown 
(10 YR 5/2); scattered outcrops, 
step-forming, "elephant hide" surface;30$ dolomite; moderately abundant
Omphalotrochus, echinoid spines and
plates, bryozoans, crinoid columnals,
end shell fragments. ................... Ij. 3*1̂7

60 Covered. . . . . . . . . . . . . . . . . 1  343
59 Dolomitized slightly intraclastic

biopelmicrosparite to biopelsparite, • 
moderate greyish brown (5 YR 4/2) end 
pale reddish brown (10 YR 5/4)> weathers 
light gray (N 7) end pale red (10 R 6/2); 
step forming; bryozoans, crinoid
columnals, and shell fragments . . . . .  3 342
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58 Dolomitized slightly pelletiferous 

sperse biomicrite, medium dark gray 
(N 1|), weathers medium light gray 
(N 6); step forming; 15/̂ dolomite; 
random calcite veins; bryozoansend shell fragments. ........... . . 2 339

57 Covered. . . . . . . . . . .  ..........  1 337
56 Basel 1 foot of dolomitized slightly 

pelletiferous micrite, dusky brown 
(5 YR 5/2), weathers medium light gray 
(N 6), calcite veinlets pale reddish 
brown (10 YR 5/W, weather light brown 
(5 YR 5/6); 10/6 dolomite; blebs of 
sparry calcite; grades to 6 inches 
of dolomitized slightly pelletiferous 
micrite to microsparite with patches 
of finely crystalline calcitic sperse 
biodolomite, moderate grayish red 
(5 R 5/2) mottled moderate red 
(5 R 5/4)t weathers light gray (N 7) 
mottled pale red (10 R 6/2); abundant 
sparry calcite blebs; shell fragments; 
upper 6 inches of dolomitized sparse 
biomicrite to biomicrosparite, dark 
reddish brown (10 R 3/6), weathers 
pale red (10 R 6/2); 1 0 jo dolomite; 
crinoid columnals, brachiopod spines, 
and shell fragments; entire unit step 
forming, rough surface . . . . . . . . . 2  336

55 Sperse biopelsperite, grayish brown 
(5 YR 3/2), weathers light gray (N 7) 
mottled pale red (10 R 6/2); step " 
forming; scattered chert blebs weather "
light brown (5 YR 6/4); scattered 
Omphalotrochus, foraminifera, bryo- 
zoens, echinoid end brachiopod spines, 
and shell fragments. . . . . . . . . . . 8  334

54 Packed biopelmicrite to biopelmicro- 
sparite to biopelsperite, medium dark 
gray (N 4 ) s weathers medium light 
gray (N 6); step forming, smooth 
surface; moderately abundant calcite 
blebs; rare Omphalotrochus, echinoid 
spines, crinoid columnals, foraminifera, 
and shell fragments. . . . . . . . . . . 1 326
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53 Dolomitized pecked biomicrosparite, 

grayish brovm (5 YR 3/2), weathers 
very pale yellowish brown (10 YR 7/2)j 
step forming; 10;t dolomite; abundant 
chert veins, weather moderate brown 
(5 YR 4/6); rare Omphalotrochus, 
foraminifere, brechiopod spines, end
shell fragments,  .............. 4 325

52 Dolomitized sparse biomicrosparite 
to biosperite, medium brownish gray 
(5 YR 5/1), weathers medium light 
gray (N 6); scattered outcrops, 
slope forming; 15$ dolomite; crinoid 
columnals, brechiopod spines, shell 
fragments, and patches of pecked
echinoid spines.  .......... 1 321 •

51 Finely crystalline calcitic sparse 
biodolomite, medium dark gray (N 4 ) >  

weathers light gray (N 7) and pale 
yellowish brown (10 YR 6/2); ledge 
forming, "elephant hide" surface; 
scattered large cslcite blebs; 
scattered Omphalotrochus, crinoid' 
columnals, bryozoans, echinoid
spines, and shell, fragments........ .. . 6 320

50 Covered..................... 2 314
Offset E. along bed 12 feet.

49 Basel 4 feet of dolomitized biointra- 
sparite end finely crystalline calcitic 
dolomite, medium dark gray (N 4), 
weathers light gray (N 7) mottled 
greyish orange pink (5 YR 7/2), 
moderate yellowish brown (10 YR 5/2), 
and light brown (5 YR 6/4)5 step 
forming, deeply ribbed parallel to 
bedding; 10$ dolomite; intreclasts 
of biomicrite end micrite; rare 
brechiopods, crinoid columnals, 
echinoid spines, and shell fragments;2 feet' of dolomitized biopelintra- 
sparite, medium dark gray (N 4) mottled 
pale red (5 R 6/2), weathers light gray 
(II 7) mottled very pale brown (5 YR 6/2); 
step forming, deeply ribbed parallel to 
bedding; 10$ dolomite; abundant calcite 
veins, trend It. 28° W.; foraminifera.
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productid brechiopods and spines, 
large echinoid spines, crinoid columnals, 
shell fragments, end peek abundance of 

. Omphalotrochus; 9 feet of calcitic finely 
crystalline packed biodolomite, medium 
dark gray (N I4.), weathers medium gray 
(N 5) mottled pele yellowish brown 
(10 YR 6/2); 3 feet above base of zone 
weathered color changes to moderate 
yellowish brown (10 YR S/2); step 
forming, deeply ribbed parallel to 
bedding; crinoid columnals, brachiopod 
spines, echinoid spines and a few 
plates, end scattered Omphalotrochus; •8 feet of dolomitized slightly intre- 
clestic biopelsparite to microsparite, 
medium dark gray (N 4), weathers 
medium light gray (N 6); scattered 
outcrops, step forming; 10;6 dolomite; 
intraclasts of biomicrite; micrite 
envelopes on some fossil grains; patches 
of packed echinoid spines and crinoid 
columnals, foraminifera, brachiopod 
spines, crinoid columnals, shell 
fragments, end rare Omphalotrochus;
5> feet of dolomitized sparse biomicrite 
to microsparite, brownish gray 
(5 YR I4./I) s weathers light gray (N 7) 
end grayish orange pink (5 YR 7/2); 
slope forming; 30-lj.Ô  dolomite; 
scattered calcite blebs; echinoid 
spines, crinoid columnals, shell 
fragments, and rare Omphalotrochus;
Ij. feet of fossiliferous pelmicro- 
sperite to pelsperite, dark gray (N 3), 
weathers light grey (N 7)j step 
forming; foraminifere, bryozoans, 
echinoid spines, crinoid columnals, 
shell fragments, and scattered
Omphalotrochus and other gastropods, • • 32 312

I4.8 Covered....................... 2 280
lj-7 Slightly intraclestic biopelsparite, 

brownish gray (5 YR lj./l) mottled 
moderate orange pink (10 R 7/1;), 
weathers light gray (N 7) mottled 
moderate grayish pink (5 R 7/2); 
ledge forming, thick-bedded; intra- 
clasts of biomicrite; foraminifera, 
echinoid spines and plates, crinoid 
columnals, shell fragments, and
rare Omphalotrochus. ................ 2 278
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Strike N. 69° E., dip 25° NW.

46 Pelletiferous microsperite to sperite, 
medium brownish grey (5 YR ^/l). 
weethers medium light grey (N 6) to 
very light grey (N 8)j ledge forming, 
thick-bedded; ebundent random calcite 
veins; ebundent chert nodules end 
stringers weather light brown (5 YR 5/6) 
end pinkish gray (5 YR 8/1). . . . . . .  8 2?6
Strike N. 69° E., dip 35° NVJ.

45 Pelintremicrosparite to biopelintra- 
spcrite, medium gray (N 5)> weathers 
medium light grey (N 6) to light 
brownish gray (5 YR 6/1) and moderate 
reddish brown (10 R 6/4); ledge forming, 
thin-bedded; intraclasts of sparse 
biomicrite; scattered coated-grains; 
shell fragments................ . . . . 5  268

44 Covered ,(probable:bedding plane fault) . 6 263
Strike N. 69° E., dip 29° NW.

43 Dolbmitized fossiliferous, pelletiferous 
micrite, medium dark gray (N 4) 
mottled light red (5 R 6/4), weathers 
light gray (N 7) mottled greyish 
orange pink (10 R 8/2) end light 
pink (5 R 8/4); patches of very finely 
crystalline fossiliferous calcitic 
dolomite; abundant calcite blebs 
up to 2 inches in diameter; brechiopod
spines and shell fragments  .......... iy 257

42 Covered........... .. l̂ g 255^
41 Packed very finely crystalline calcitic 

biointradolorudite, pale red (5 R 6/2) 
end pale reddish brown (10 R 5/4)> 
weathers grayish orange pink (10 R 8/2); 
intraclasts of dolomitized biopel- 
sparite, 4®;̂  dolomite; streaks and 
blebs of chert weather moderate 
reddish orange (10 R 6/6); gastropods, 
brechiopod spines, and shell fragments . 1 254

40 Covered............ .............. . . . 1  253
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Strike N. 69° E., dip 25° NW.

39 Brsrl 3 feet of coated-grrin bio-
microsparite, medium dark gray (N Ij.), 
weathers medium light grey (N 6); 
step rnd slope forming; celcite 
veins weather greyish pink (5 R 8/2); 
in the field on weathered surfaces 
the coated grains appear to be 
oolites; crinoid columnals, echinoid 
spines, end shell fragments; upper 
Ij. feet of dolomitized pecked coeted- 
grein micrite, medium brownish gray 
(5 YR 5/D t weathers medium gray 
(N 5)j swirls of coated grains as
above, weather light brown (5 YR 6/4). • 7 252 •

38 Basal 2)g feet of fossiliferous coated- grain limestone, moderate dusky yellowish brown (10 YR 3/2), weathers light grey (N 7)? abundant chert blebs weather moderate brown (5 YR 4/4)J abundant coated grains in sparry calcite matrix, moderate pink (5 R 7/4)» weather light red (5 R 6/6); in field on weathered surfaces these allochems appear to be oolites; upper 7 feet of dolomitized coated-grain limestone, moderate brownish-gray (5 YR 5/1), weathers medium gray (N 5)j coated grains in sparry calcite matrix abundant throughout but concentrated in swirls, weather light brown (5 YR 6/4); in field on weathered surfaces appear to be oolites; * .entire unit slope and step forming, "thick-bedded.................... 9̂ 5 245
37 Fossiliferous slightly intraclastic 

pelsparite, dark gray (N 3), weathers 
medium light gray (N 6), step-forming; 
intraclasts of biomicrite; micrite 
envelopes on some fossil grains; 
patches of packed fossil hash; echinoid * 
spines, crinoid columnals, and shell
fragments.  .......................l3g 235*2

36 Fossiliferous pecked pelmicrosparite, 
moderate brownish gray (5 YR 5/1), 
weathers light gray (N 6); step forming 
thin-bedded; celcite veins pale red



(5 R 6/2), weether very pele red
(10 R 7/2); upper 1 foot of fossilif-
erous pelspcrite, moderate brownish
gray (5 YR 5/1)> weathers light gray
(N 7) to very light gray (N 8);
patches of calcitic finely crystalline
dolomite; scattered small rod-like
masses of tiny euhedral quartz crystals,
weether moderate brown (5 YR l|/lj.). . . . Ij2g 2 3 k

35 Dolomitized fossiliferous microsparite, 
moderate brownish gray (5 YR 5/1)> 
weathers light gray (N j ) ;  step 
forming, thin-bedded; 15^ dolomite;1 foot above base of unit weathered 
surface looks conglomeratic; scattered 
euhedral iron oxide cubes after 
pyrite; abundant calcite blebs weather 
light brown (5 YR 5/6) to (5 YR 6/lj.) ;
shell fragments. ....................... 2 2 %

3 k  Dolomitized micrite, medium dark 
grey (N 4)> weathers medium light 
grey (N 6); slope-forming, thin- 
bedded; 20% dolomite; moderately 
abundant celcite blebs weather light 
brown (5 YR 6/4); rod-like masses 
of tiny euhedral quartz crystals,
weather light brown (5 YR 5/6) . . . . .  7 227

33 Dolomitized pelspsrite, moderate 
brownish grey (5 YR 5/1)> weathers 
pele yellowish brown (10 YR 6/2); 
slope-forming, deeply ribbed parallel 
to bedding; 40$ dolomite; abundant 
small celcite blebs weather light
brown (5 YR 5 / 6 ) ....................... 2 220

32 Basel 2 feet of dolomitized pelsparite, 
moderate grayish red (5 R 5/2), weathers 
medium light gray (N 6); upper 1 foot 
of dolomitized pelsparite, brownish 
gray (5 YR 4/1)> weathers medium gray 
(N 5); entire unit slope forming, 
deeply ribbed parallel to bedding;
10$ dolomite; moderately abundant 
celcite blebs and veins. . . . . 3 218
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31 BespI 1 foot of dolomitized coated- 

grain limestone, medium dark gray 
(N I4.), weathers light gray (N 7);
15^ dolomite; abundant coated grains 
in sparry celcite matrix, weather in 
relief; in field on weathered surfaces 
these allochems appear to be oolites; 
upper 2 feet of dolomitized micrite 
to microsperite, medium grey (N $), 
weathers light gray (N 7); 10$ 
dolomite; swirls, bands, end nodular 
masses of dolomitized coated-grain 
limestone as above, weathers pale 
yellowish brown (10 YR 6/2), 20$ 
dolomite; entire unit step forming, 
deeply ribbed parallel to bedding; 
mapped as bed 29 , Fig. 3 (in pocket) . • 3

30 Dolomitized coated-grain limestone 
to microsperite, pale red (5 R 6/2) 
and pale red (10 R 6/2), weathers 
light gray (N 7) and very pale red 
(10 R 7/2); 15$ dolomite; coated 
grains in sparry celcite matrix, 
in the field on weathered surfaces 
these allochems appear to be oolites; 
upper 1 foot of dolomitized pelsparite, 
moderate brownish gray (5 YR 5/1)> 
weathers light gray (N 7); entire 
unit slope forming . . ................. 6

29 Dolomitized microsperite to micrite, 
light brownish gray (5 YR 6/1) end 
moderate pink (5 R l / l \), weathers 
medium light grey (N 6) and very pale 
red (10 R 7/2); scattered outcrops, 
slope-forming; 10$ dolomite; zones 
of packed coated grains, in the field 
on weathered surfaces these allochems
appeer to be oolites............ .. 3

28 Dolomitized microsperite, medium
dark gray (N î ), weathers light gray 
(N 7)j slope forming, grainy.weathered 
surface; 25$ dolomite. . . ............. ij.

27 Dolomitized pelsparite, medium dark 
gray (N 4) mottled pale red (5 R 6/2) 
weathers light gray (N 7) and pale 
yellowish brown (10 YR 6/2); slope 
forming, grainy, "tearpents" surface; 
\ \ 0 %  dolomite.......... ..

215

212

206

203

1997
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2 $  Brsrl f? feet of fossiliferous pel- 
spr-rite, medium gray (N 5), weathers 
medium light gray (N 6); slope forming, 
thick-bedded; scattered chert blebs 
weather light brown (5 YR 5/6); 
foraminifera, brachiopod spines, 
gastropods, and shell fragments; 
upper 4 feet of dolomitized fossil
iferous microsparite, moderate grayish 
red (10 R 5/2), weathers very light 
brownish gray (5 YR 7/1); thin-bedded;
15# dolomite; abundant celcite veins

26 Covered. . . . . . . . . . . . . . . * • 1  192

parallel to bedding. . ............... . 8 191
24 Covered................................. 1 183
23 Basel Ik feet of sparse biomicro- 

sperite, brownish gray (5 YR 4/1)> 
weathers pinkish gray (5 YR 8/1) end 
light gray (N 7); ledge forming, thin- 
bedded; zone of pecked small gas
tropods 17 inches above base of unit; 
shell fragments; middle 1 foot of 
interlcminated dolomitized sparse 
biomicrite and dolomitized packed 
biomicrosperite, greyish red (5 R 4/2), 
weathers grayish pink (5 R 8/2) end 
moderate orange pink (10 R 7/4); 
poorly exposed; 10-20# dolomite; 
laminae are discontinous; bivalves, 
echinoid spines, and shell fragments; 
upper 1 foot of micrite to micro- 
sprrite with patches of pelloidel 
sparry celcite, medium dark gray 
(N 4), weathers light gray (N 7) 
and very pale yellowish brown 
(10 YR 7/2); ledge forming, thin- 
bedded; mapped as bed 28, Fig. 3 
(in pocket). .. .....................

22 Covered,.....................
21 Fossiliferous microsparite, moderate 

brownish gray (5 YR 5/1), weathers 
light gray (N 7); ledge forming, very 
thick-bedded, "terrpants" surface; 
abundant random celcite veins and 
rare calcite blebs . . . . .  ........

33g 182
4k 178k

7 174
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2 0  Basal 10 feet of doloraitized coeted- 
grein limestone, medium dark gray 
(N Ij.), weathers light gray (N 7) j 
cliff forming, very thick-bedded;10;d dolomite; coated grains in sparry 
cnlcite matrix abundant throughout, 1
in the field on weathered surfaces 
these ellochems appear to be oolites; 
abundant rod-like masses of tiny 
euhedrrl quartz crystals, weather 
moderate brown (5 YR in basal2 feet; upper 1; feet of pelloidel 
fossiliferous microsparite, moderate 
dusky yellowish brown (10 YR 3/2), 
weathers very light gray (N 8); 
shell fragments. . . . . . . .  . . . . . l i t -

19 Dolomitized sparse biopelmicrosparite, 
medium dark gray (N 1|.), weathers 
pinkish grey (5 YR 8/1); ledge -forming, 
grainy surface; 10^ dolomite; rare 
foreminifera end shell fragments . . . .  1

. Offset W, along bed 17 feet.
18 Basal 6 feet of dolomitized fossil

iferous microsparite, dark yellowish 
brown (10 YR 4/2), weathers medium 
light gray (N 6); cliff forming, 
thick to very thick-bedded, grainy 
surface; lf>-20/o dolomite; moderately 
abundant rod-like or nodular masses 
of tiny euhedral quartz crystals, 
weather moderate reddish brown 
(10 R I4./6); 1 foot of dolomitized 
fossiliferous microsparite to micrite, 
medium gray (N 5)» weathers very light 
gray (N 8); grainy surface; 1 0 %  

dolomite; scattered echinoid spines 
end shell fragments; 4 feet of coated- 
grain biointrasparite, dark yellowish 
brown (10 YR 4/2), weathers very 
light gray (N 8); intreclasts of 
biomicrite; abundant coated grains, 
in the field on weathered surfaces 
these ellochems appear to be oolites; 
•bryozoans, gastropods, brachiopod 
spines, and shell fragments; 2 feet of 
dolomitized coated-grain biosparite, 
medium dark grey (h 4), weathers 
medium light grey (N 6) and greyish

• 167

15>3
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orange (10 YR 7/4)J 25^ dolomite; pbundrnt corted grains as above; 
shell fragments;.1 foot of coated- 
grrin limestone, medium grey (N £)> 
weathers medium dark gray (N 4)J 
coated grains in matrix of sparry 
celcite, in the field on weathered 
surfaces these ellochems appear to 
be oolites; abundant chert nodules 
weather moderate brown (5 YR 4/4)>
$ feet of dolomitized fossiliferous coeted-grain microsperite, medium gray (N 5) end moderate red R 4/4)> weathers very light grŝr (N 8); "tearpants" surface; 10/6 dolomite; coated grains throughout, in the field on weathered surfaces they appear to be oolites; shell fragments; mapped as
bed 27, Fig, 3 (in pocket)............ 19 l£2

17 Covered.  .............................4 133
Offset E. along bed 6 feet.

16 Basal 7 feet of dolomitized pelletif- 
. erous sparse biomicrite, medium dark 
gray (N 4)J cliff-forming, thin to thick- 
bedded, rough surface; 10$ dolomite;
6 feet above base of unit 1 foot zone 
of abundant rod-like masses of tiny 
euhedral quartz crystals; bryozocns, 
brachiopod spines, end shell fragments;
6 feet of packed biomicrite, medium 
dark gray (N 4 ) t weathers light grey 
(N 7) and very pale yellowish brown 
(10 YR 7/2); abundant bedded chert 
nodules elongated parallel to bedding, 
light gray (N 7)> weather light 
brown (£ YR 5>/8); 5> feet of micrite 
to microsperite, brownish gray 
(f> YR 4/1 )> weathers medium light 
gray (N 6) and very pale yellowish 
brown (10 YR 7/2); mapped as bed 26,
Fig. 3 (in pocket) . . . . .  • ...... . . .. 18 129 ,

lf> Dolomitized pellet if erous sparse 
biomicrite, medium dark gray (il 4) > 
wee ihers medium light gray (II 6) and 
very pale yellowish brown (10 YR 7/2);
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cliff forming, thin-bedded; 10̂  dolomite; gastropods, bryozoens, crinoid columnals, echinoid spines,rnd shell fragments...... . 1|. _ HI

14. Be sal 11 feet of slightly intreclr-stic biopelmicrosperite to biopelsperite, moderete brownish grey (5 YR 5/1)> werthers pinkish grey (5 YR 8/1); cliff forming, very thick-bedded,
"teerpents" surface; intraclasts of 
micrite; crinoid columnals and shell 
fragments; 9 feet of dolomitized 
microsparite, moderate grayish red 
(10 R 5/2), weathers moderate orange 
pink (10 R 7/W pnd medium light 
gray (W 6); l5/o dolomite; 7 feet of 
dolomitized fossiliferous pelletiferous 
microsparite to sperite, moderate 
brovmish black (5 YR 3/1), weathers 
light gray (N 7) end medium light 
grey (N 6); 10;» dolomite; scattered 
chert blebs weather moderate brown
(5 YR 4/4-)» shell fragments.......... .27 107

13 Covered................ ................ 5 80
12 Dolomitized sparse biomicrosperite, 

medium dark gray (N 4-) and very pale 
reddish brown (10 R 6/4.) # weathers 
medium light gray (N 6) and pale 
pink (5 R 8/4.); scattered outcrops, 
forms discontinuous ledges, thin- 
bedded; 1 0 fo dolomite; gastropods.
bryozoans, brachiopod spines,
bivalves, end shell fragments........ .. 2 75

11 Covered............ .................... 3 73
10 Basel 1 foot of dolomitized fossil- 

iferous micrite to microsparite, 
brownish gray (5 YR 4/1)> weathers 
very pale yellowish brown (10 YR 7/2); 
scattered outcrops, forms discon
tinuous ledges, thin-bedded; 10;» 
dolomite; moderately abundant small 
productid brechiopods and spines, end 
shell fragments; Dg feet of sparse to 
pecked biomicrite, dark grey (N 3), 
weathers pale yellowish brown 
(10 YR 6/2); bonds of pecked gastro
pods, bryozoans, and shell fragments;



90

foot of pe eked biomicrite, medium 
drrk grpy (N 1+), werthers medium 
light grey (N 6) rnd very urle 
yellowish broxm (10 YR 7/2); gfstro- 
pods, bryozorns, crinoid columnals.
end shell fragments.............. .. 3

9 Covered. . . . . . . . . . . . . . . . . 1 0
8 Basel 6 inches of biopelmicrosperite, 

medium dark grey (N 4), weathers 
medium grey (N 5)J rare smell gas
tropods; brechiopods and shell 
fragments; upper 2 feet of slightly 
intreclestic fossiliferous microsperite, 
moderate brownish.black (5 YR 3/1), 
werthers medium light grey (N 6); 
ledge forming, thin-bedded, smooth 
surface; intreclasts of micrite; 
sparse shell fragments ................  2^

7 Basel 6 feet of sparse biomicrite, 
moderate brownish black (5 YR 3/1)» 
weathers medium!' light gray (N 6) and 
moderate pinkish gray (5 YR 7/1) i 

cliff forming, thin-bedded, "tearpents" 
surface; crinoid columnals, echinoid 
and bra chiopod spines, end shell 
fragments; upper 2^ feet of sparse 
biomicrite, medium dark gray (N I}.), 
weathers pale yellowish broxm 
(10 YR 6/2); brachiopod spines and 
shell fragments. ................... .. • &£-

6 Basel l h  feet of interlaminated 
dolomitized fossiliferous poorly- 
washed spr-rite and very finely cryst
alline calcitic dolomite, moderate 
broxmish gray (5 YR 5/1)> weathers pale 
yellowish broxm (10 YR 6/2); slope
forming, grainy surface; 15$ dolomite; 
shell fragments; upper 1^ feet of 
interlaminated aphanocrystalline to 
finely crystalline calcitic 
packed biodolomite, moderate grayish 
red (10 R 5/2), weathers light grayish
orange pink (5 YR 8/2); possible
ostrrcods and shell fragments. . . . . .  3

5 Covered........ .. .'..Ij.

70
67

57

51&

46
43



Ij. Brsrl 1 foot of doloiaitized micro- 
spprite, brownish grry (5 YR 5/1)> 
werthers light gr^y (H 7) and very 
pcle orrnge (10 YR 8/2); 1 0 f o  dolomite; 
blebs of sperry celcite; l - s feet of 
interl&min&ted very finely crystalline 
dolomitized micrite, dolomite, end
finely crystalline dolomitized micrite, 
25/» dolomite, brovmish grey (5 YR lj./l), 
weeehers very light grey (N 8) and 
pale yellowish brown (10 YR 6/2);
2-̂  feet of dolomitized fossiliferous 
microsperite, moderete brovmish grey (5 YR 5/1), weathers medium light 
gray (H 6) and very liglr; grey (N 8);
2 0 f o dolomite; random celcite veinlets 
weather pale, reddish brown (10 R 5/lt-) > 
crinoid columnals, brechiopod spines, 
and shell fragments; 2^ feet above 
base of unic 1 foot zone of abundant 
rod-like masses of tiny euhedrrl 
quartz crystals, weather light brown (5 YR 5/6); entire unit massive, 
"teerpents" surface.......... .. . , . .

3 Very finely crystalline calcitic 
dolomite, moderate blackish red (5 R 3/2) veined moderate red (5 R 5/U)> 

weathers very pale yellowish brown 
(10 YR 7/2) veined pale reddish brown 
(10 R 5/lj.); very poorly exposed, 
slope forming; mapped as bed 25, Fig. 3 
(in pocket). . .........................

2 Finely crystalline calcitic dolomite 
to dolomitized micrite, greyish red 
(5 R H/2) mottled pale reddish brown 
(10 R 5/4), weethers very light gray 
(IT 8) mottled moderate orange pink 
(10 R 7/4)J ledge forming, massive, 
smooth surface; 30^ dolomite; 
scattered medium quartz send grains; 
moderately abundant blebs end stringers 
of chert weather light brown (5 YR 6/4)•

1 Basal 4 feet of dolomitized packed 
biopelmicrite to biopelmicrosparite, 
medium dark gray (N 4), weathers pele 
yellowish brown (10 YR 6/2) and light 
gray (N 7); crinoid columnals, echinoid 
spines and plates, brechiopod spines.



gpstropods, rnd shell fragments;
5 feet of very finely to finely cryst- 
flline cplcivic packed biodolomite, 
greyish red (10 R U/2), werthers grayish 
orange pink (10 R 8/2); productid 
brechiopods end spines, echinoid 
spines end plates, crinoid columnals, 
and shell fragments; 9 feet of pecked 
biomicrite, medium dark grey (N Ij.), 
weathers very light gray (ii 8); 3-2
feet above base of unit, zone of 
scattered chert nodules, medium dark 
gray (II Ij.), we either moderate brot-m 
(5 YR li/ij.); scattered productid 
brechiopods and spines and foraminifera, 
packed crinoid columnals, echinoid 
spines and plates, and shell fragments;
6 feet of dolomitized fossiliferous
microsprrice, moderate brownish 
black (5 YR 3/1), weathers light gray 
(II 7) and very light gray (II 8); 10;j 
dolomite; moderately abundant rod-like 
masses of tiny euhedrel quartz crystals; 
sparse crinoid columnals; entire unit 
cliff-forming, very hick-bedded, 
"terrprnts" surface; mapped as bed 2ij., 
Fig. 3 (in pocket)........ ............
Strike II. 82° VI., dip 19° RE.

Total thickness Colina Limestone 3̂ .7 feet.
Base of Colina Limestone in slump contact
with underlying beds of Eerp Formation.
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EARP FORMATION (BH it)

Upper Contrct: Covered. Strrtigrpphic distence
from brse of Colina cliff to highest exposed 
Earp bed is llj. feet.

P ennsylvenian-P ermian
Errp Formation (BH Ij.)
Base of section lies 808 feet N, 59 VT. 
from common section corner.

Thickness in feet 
Above

Unit base of
No. Unit formation

Strike N. 81̂ ° E., dip 7° NW.
18 Bpsrl 3 feet of unit sparse pellet- 

iferous biomicrosprrite with patches 
of prcked biomicrosprrite grading 
to dolomitized prcked biomicrite 
to biomicrospsrite, brownish gray 
(5 YR I4./I), weathers light gray 
(N 7) and prle yellowish brovm.
(10 YR 6/2); scattered outcrops, ledge
forming, thin to thick-bedded; 1 0 / Z  

dolomite; abundant vertical celcite 
veins; forrminifera, ostracods, bryo- 
zorns, gastropods, brechiopod spines, 
shell fragments, and scattered brach- 
iopods . . . . . . . . . . .  ..........  7 63

17 Basal feet of unit dolomitized
slightly intraclastic biopelsperite; 
upper 1 foot of unit pelletiferous 
packed biomicrospsrite to biosparite, 
moderate brownish gray (5 YR 5 / 1 ) ,  

weathers light gray (N 7); cliff 
forming, thick-bedded, "tearpants" 
surface; l O j t dolomite; calcite 
veins pale reddish brown (10 R 5/6), 
weather moderate reddish orange 
(10 R 6/6); foraminifers, bryozoans, 
echinoid and brachiopod spines, 
crinoid columnals, shell fragments, 
and rare gastropods. . . . . . . . 5 .56
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Offset E. slong bed 32 feet.

16 Pelspfrite, moderate blackish red 
(5 R 3/2), weFthers very light 
brownish gray (5 YR 7/1)J ledge forming, 
thin-bedded, smooth surfsce; surface 
Irced with crlcite veinlets; 6 inch 
zone of aligned bivalve shells at base 
of unit; mapped rs bed 23, Fig. 3
(in pocket)........ '....................2 51

15 Covered.  ........ . 1  4-9
14 Dolomitized slightly intrrclastic

biopelmicrite to biopelmicrosparite, 
medium gray (N 5), weathers light 

• gray (N 7) mottled moderate orange 
pink (10 R 7/4)? poorly exposed,
"tearpants" surface; 10;o dolomite; 
bryozorns, brachiopod spines, and
shell fragments....................... 1 48

13 Dolomitized biopelmicrite, light
gray (N 7 ) ,  weathers light gray (N 7) 
and very pale red (10 R 7/2); poorly 
exposed; 2 $ %  dolomite; crinoid col- 
umnals, brachiopod spines and shell 
fragments; disturbed laminae of 
dolomitized micrite, 40$ dolomite, 
calcitic finely crystalline dolomite, 
and calcitic finely to medium 
crystalline dolomite; laminae pale 
reddish brown (10 R 5/4)a weather
moderate orange pink (10 R 7/4)• • • • • 1 47
Offset E. along bed 25 feet.

12 Covered.............. ................ • 4 48
11 Basal 1 foot of dolomitized fossil- 

iferous micrite, pale red (5 R 6/2), 
weathers grayish pink (5 R 8/2);
1 0 %  dolomite; echinoid spines end 
shell fragments; 3 feet of calcitic 
very finely to finely crystalline 
dolomite, grayish red (5 R 4/2)> 
with calcite veins of moderate 
reddish brown (10 R 4/6), weathers 
very pale brown (5 YR 6/2) with 
celcite veins of moderate reddish 
orange (10 R 6/6); upper 2 feet of 
dolomitized micrite, moderate
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brownish gray (5 YR 5/1), weathers 
light gray (N 7); 15$ dolomite; 
entire unit cliff forming, thick- 
bedded; mapped as bed 22 , fig. 3
(in pocket)........................... . 6 i|.2

10 Covered. • • • • • • • • • • « • » • • •  k h  36
9 Packed biomicrite to biomicrosparite, 

medium dark gray (N Ij.), weathers 
very pale yellowish brown (10 YR 7/2) 
and medium light gray (N 6); cliff 
forming, thin-bedded; basal 8 inches 
of unit 1 0 / 3 dolomite and pelloidal;5> feet above base of unit, zone of 
gastropods, brachiopods, and echinoid 
spines; brachiopod spines, crinoid 
columnals and shell fragments occur
in bands . . . . . . . . . . . . . . . .  7-2 313S

8 Interlaminated aphanocrystalline
calcitic dolomite and very fine quartz 
sand in aphanocrystalline calcitic 
dolomite, moderate grayish brown 
(5 YR l|/2), weathers pole grayish 
orange (10 YR 8/1}.); cliff forming, 
thick-bedded; mapped as bed 21 on
fig. 3 (in pocket) ............... .. 2 21}.

7 Very finely to finely crystalline 
fossiliferous calcitic dolomite, 
medium dark gray (N Ij.), weathers

. moderate orange pink (5 YR 8/1}.); 
step forming, thin-bedded; shell 
fragments throughout and concentrated 
in laminae; basal portion of bed 
weathers light gray (N 7) in one 
broad bond and moderate orange pink.
(5 YR 8/1}.); middle of bed weathers 
very light brown (5 YR 7/1}-) alternating 
with moderate orange pink (5 YR 8/1}.); 
top of bed weathers like basal portion 
but color bands are narrower and
repeated . . . . . . . . . . . . . . . .  1 22

6 Dolomitized pelletiferous microsparite 
to microsparite, medium gray (N 5), 
weathers light gray (IT 7) mottled 
light brown (5 YR 6/6); step forming, 
thin-bedded; 1 0 %  dolomite.  ........ 1}. 21

\
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I4. Dolomitized sprrse biomicrite, medium
grry (N 5), werthere light grey (N 7); 
thin-bedded, rough surfece; random 
celcite veins weather psle reddish 
brovm (10 R 5/6) J 10;o dolomite; gas
tropods, bryozorns, brechiopod
spines, rnd shell fragments.............. 2̂  ll̂ g

3 Covered, . . . . . . . . . . . . . . . .  Ij3g 12
2 Kicrite to microsperite, light grey

(N 7), weathers very light grey (N 8); 
ledge forming, thin-bedded; heevily 
veined with or1cite weathering
grayish orange (10 YR 7/1+)........ .. • 1 %  7 h

1 Very finely to finely crystalline
calcitic dolomite, pale reddish 
brown (10 R 5/1+), weathers light 
brown (5 YR 6/1+); cliff forming, 
thick-bedded, jagged surface; celcite 
veins moderate reddish brown (10 R 6/1+), 
weather light brown (5 YR 5/6); scattered 
coarse quartz sand grains; mapped as bed 
20, Fig. 3 (in pocket).............. .6  6

Total thickness of Eerp Formation in section 
BH-1+, 63 feet,
Basel contact: Covered,
Total thickness of Earp Forme.tion measured 
in the Barren Hills 111+3 feet.
Total thickness of Earp Formation in the 
Barren Hills 695 feet.

5 Covered, S 5 17
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EARP FORMATION (BH ?.)

Upper Contrct: Covered,
Pennsylvnnien-Penuian

Eerp Formation (BH 3)
Base of section lies 588 feet W. from the 
common seccion corner.

Thickness in feet 
Above

Unit base of
No, Unit formation

Strike N. 27° W., dip 60° HE.
56 Dolomitized micrite to microsparite, 

medium grry (N 5), weathers light 
gray (N 7)# scattered outcrops, ledge 
forming, chin-bedded, deeply ribbed
parallel co bedding. . ............... . 3  1̂ 23

55 Dolomitized micrite, grayish red
(5 R 4/2), weathers very pale brown 
(5 YR 6/2) toward base of unit end 
very light brownish gray (5 YR 7/1) 
toward top of unit; scattered out
crops, ledge forming, very thick-
bedded; 30/> dolomite.............. . . 5  1|20

54 Covered.......... ...................... 3 415
Offset NW. elong bed 96 feet.

53 Fossiliferous microsparite, medium 
brownish gray (5 YR 5/1)> weathers 
light gray (N 7); poorly exposed, 
ledge forming, thin-bedded, rough 
surface; calcine veins weather light 
brown (5 YR 5/6); scattered small
calcite blebs; rare shell fragments. . . 3 412

52 Covered.............. .. 56 4°9
51 Limescone pebble conglomerate

(intrasparudite), dark grayish red 
(5 R 3/2), weathers pale yellowish
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brown (10 YR 6 / 1 ] . ) ; matrix of dolo- 
mitized intrasparite and calcitic 
finely crystalline dolomite; intra
clasts of calcitic very finely 
crystalline dolomite, oosparite, micrite 
and dolomitized micrite, size from

. medium sand to fine pebbles, sub- 
angular, poorly sorted; intraclasts
multicolored; unit poorly exposed. . . .  3 353

50 Covered. ................... . . . . . . 5 6  350
Offset S. along bed 220 feet.

I4.9 Basal 2 feet of interlaminated very 
finely crystalline calcitic dolomite 
and dolomitized micrite, brownish 
gray (5 YR ^/l), weathers light gray 
(N 7); laminae weather light brown 
(5 YR 6/4); 30/o dolomite; upper 2 
feet of interlaminated finely cryst
alline sandy dolomite and
aphanocrystalline calcitic dolomite; __
very pale reddish brown (10 R 6/4) 
and medium dark gray (N 4), weathers 
very pale orange (10 YR 8/2), grayish 
orange (10 YR 7/4) and pale yellowish 
brown (10 YR 6/2); abundant chert 
nodules and "pseudobeds" weather 
light brown (5 YR 5/8); entire unit 
scattered outcrops, forms small 
ledges; mapped a s  bed 19# Fig. 3
(in pocket). . . . . . . . . . . . . . .  4 294

48 Dolomitized packed biomicrosparite, 
very light brownish gray (5 YR 7/1), 
weathers very light gray (N 8); 
scattered outcrops, ledge forming, 
thin-bedded; moderately abundant 
chert nodules elongated parallel 
to bedding, weather moderate reddish 
orange (10 R 6/6); productid brach- 
iopods and spines, crinoid columnals, 
and shell fragments.  .......... 4 290

47 Basal 14 inches of very finely to.
finely crystalline calcitic dolomite, 
moderate grayish red (5 R 5/2), weathers 
grayish orange (10 YR 7/4); upper 
34 inches of dolomitized packed 
biomicrite, very pale red (10 R 7/2);
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weathers light gray (N 7) mottled pale 
yellowish brown (10 YR 7 / 2 ) ;  1 0 %  

dolomite; patches of finely to medium 
crystalline calcitic dolomite; scattered 
outcrops,ledge forming; the 2 zones are 
consistently separated by a 1 mm thick 
zone of chert and silicified fossil hash; 
gastropods, productid brachiopods and 
spines, bryozoans, foraminifera, echinoid
spinesj and shell fragments............ 4

I4.6 Covered......................... 11
45 Basal 8 inches of interlaminated 

dolomitized packed biomicrite and 
dolomitized micrite, pale red 
(5 R 6/2), weathers very light gray 
(N 8) and grayish orange (10 YR 7/4); 
poorly exposed, very thin-bedded; 1 0 %  

dolomite; brachiopod spines and shell 
fragments; middle 8 inches of inter
laminated very finely crystalline 
calcitic dolomite and finely cryst
alline calcitic dolomite, pale grayish 
red (10 R 5/2) and pale red (5 R 6/2), 
weathers light brown (5 YR 6/4) and 
light gray (N 7)j forms discontinuous 
ledges, "tearpants” surface; veins 
of chert weather moderate brown 
(5 YR 3/4); upper 8 inches of intra- 
mi crite, medium gray (N 5 ) > weathers 
very light gray (N 8); intraclasts 
of dolomitized biomicrite, 1 0 %  

dolomite; shell fragments; knurled
weathered surface.............. .. 2

44 Covered. . . . . . .  ........  . . . . .  9
43 Basel 8 inches of dolomitized packed 

biopelmicrosparite to biopelmicrite, 
pale red (5 R 6/2), weathers very • 
light brownish gray (5 YR 7/1); 
scattered outcrops; 10-15$ dolomite; 
scattered intraclasts of biomicrite; 
micrite envelopes on fossil grains; 
gastropods, crinoid columnals, 
echinoid and brachiopod spines and 
shell fragment; middle 28 inches of 
calcitic finely crystalline biodolomite, 
pale red (5 R 6/2) mottled moderate 
brownish gray (5 YR 5 / 1 ) ,  weathers 
pale grayish orangepink (5 YR 8/2)

286
282

271
269
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mottled pale yellowish brown (10 YR 6/2); 
crinoid columnals and shell fragments;' 
upper 3 feet of biopelsparite with 
patches of fossiliferous micrite, 
light gray (N 7), weathers very light 
gray (N 8); micrite envelopes on 
fossil grains; foraminifera, bryozoans, 
crinoid columnals, brachiopod spines, 
and shell fragments; calcite veins 
weather pale reddish brown (10 R 5/8) 
throughout unit; mapped as bed 18,
fig. 3 (in pocket). . . . . . . . . . .  6 260

42 Covered ,  .......... ................ 4 254
41 Basal I h  feet of pelletiferous bio- 

sperite, very pale red (10 R 7/2) and 
moderate orange pink (10-R 7/4)» weathers 
very light gray (N 8) and pale gray
ish orange (10 YR 8/4); scattered 
biomicrite intraclasts; bryozoans, 
productid brachiopods and snines, 
gastropods, and shell fragments; 
upper 3-2 feet packed biomicrite, 
medium light gray (N 6), weathers 
very light gray (N 8); calcite veinlets 
weather light brown (5 YR 5/6); entire 
unit poorly exposed, slope forming,
thin-bedded. . . . . . .      ........  5 250

40 Covered. . . . . . . . . . .  ..........  15 245
39 Dolomitized sparse biomicrite, very 

pale yellowish brown (10 YR 7/2), 
weathers very light gray (N 8);

, 40/° dolomite; foraminifera, brach
iopods, and shell fragments; upper 
%  feet pale red (5 R 6/2), weathers 
grayish orange (10 YR 7/4) and very 
pale yellowish brown (10 YR 7/2); 
packed fossil hash; entire unit forms 
discontinuous ledges, knurled surface; 
chert weathers light brown (5 YR 5/6). • 3 230

38 Covered. . . . . " ................ .. 6 227
37 Dolomitized biosparite, pinkish gray 

(5 YR 8/1) mottled moderate reddish 
brown (10 R 4/6), weathers very light 
gray (N 8) mottled light brown 
(5 YR 5/6); ledge forming, thick-
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bedded; 1 0 %  dolomite; micrite envelopes 
on fossil grains; foraminifera, 
gastropods, brachiopod spines, shell 
fragments, and scattered fusulinids 
including Schwaperina vervillei; 
mapped as bed 17, fig*-3 (in pocket), . 3'g

36 Covered. . . . . . . « . . . . , , 9-2
Offset MW. along bed and across a fault 
250 feet.

35> Basal 6 inches of calcitic fossil- 
iferous very finely crystalline 
dolomite, pale orange pink (10 R 8/4), 
weathers moderate orange pink 
(10 R 7/4)> unidentified bivalves, 
crinoid columnals, brachiopod spines, 
and shell fragments; 4 feet of dolo- 
mitized fossiliferous pelsparite; 
very pale red (5 R 7/2), moderate 
orange pink (10 R 7/4) end moderate 
red (5 R 5/4)# weathers very light 
gray (N 8) and light broi-m (5 YR 6/4) J 
chert nodules moderate red (5 R 5/4)» 
weather moderate reddish brown 
(10 R 4/8); 15-20/O dolomite; brachiopods, 
foraminifera, crinoid columnals, and 
shell fragments; upper 1 foot calcitic 
very finely to medium crystalline 
dolomite with patches of sparse 
biomicrite, moderate red (5 R 5/4) 
mottled medium gray (N 5), weathers 
very light brown (5 YR 6/6) mottled 
light gray (N 7); shell fragments; 
entire unit ledge forming, rough 
surface; mapped as bed 16, fig. 3
(in pocket). . . . . . . . . . . . . . .  5^

34 Covered. . . . . . . . .  ............  . 2
33 Calcitic finely crystalline dolomite 

to dolomitized biosparite, light 
brownish gray (5 YR 6/1) mottled 
pale moderate red (5 R 6/4) and pale 
reddish brown (10 R 5/4)> weathers 
moderate orange pink (10 R 7/4) 
mottled pinkish gray (5 YR 8/1) and 
moderate pink (5 R 7/4)J step forming; 
upper 6 inches, zone of chert nodules, 
weather light brown (5 YR 5/6);

221
2 1 7 h

208
202^



2 0 ~ 3 0 f o  dolomite; foraminifera, brach- 
iopods, echinoid spines, and shell 
fragments. 1^

32 Covered. ’. . . . ........ • . • • • • •  6
31 Dolomitized packed biomicrite, 

moderate red (5 R 5 / b )> weathers 
pale red (10 R 6/2); poorly 
exposed; 25-30/0 dolomite; partial 
replacement of fossils by silica; 
foraminifera, bryozoans, shell 
fragments, and fusulinids 
including Leptotriticites extentus; 
mapped as bed l5, fig.3 (in pocket). • 1

30 Dolomitized packed biomicrite, brownish 
gray (5 YR ^/l). weathers medium 
light gray (M 6) and grayish orange 
(10 YR 7/4) J step forming; 25>» dolomite; 
basal 8 inches, packed fusulinids;
8 inches below top of unit, zone of 
elongate chert nodules, weather pale 
red (10 R 6/2) and light brown 
(5 YR 5/6); bryozoans, crinoid col- 
umnals, brachiopod and echinoid 
spines, shell fragments, and fusulinids 
including Leptotriticites extentus . . .  2

29 Covered........ • • • .................. 4
28 Dolomitized packed biomicrosparite 

to biomicrite, medium brownish gray 
(5 YR 5/1), weathers medium light 
gray (N 6) and pale yellowish brown 
(10 YR 6/2); step forming; 25$ dolomite; 
shell fragments and large crinoid 
colunnals weather pale reddish brown 
(10 R 5/6); foraminifera, bryozoans, 
crinoid columnals, echinoid spines, 
shell fragments, and rare recrystallized 
fusulinids . . . . . . . . . .  ........  1

2? Dolomitized sparse biomicrosparite to 
biomicrite, pale grayish red (10 R 5/2), 
weathers medium light gray (N 6) 
and light gray (N 7); step forming;30$ dolomite; unidentified bivalves
and shell fragments. • ................. 1

26 Covered........ ...................... .. 4

)
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. 103
25> Basal 1 %  feet of dolomitized fossil-

iferous pelmicrosparite, light brownish 
gray YR 6/1), weathers very-light 
gray (N 8) and light gray (N 7)j 
step forming; 10-15;= dolomite; rare 
intraclasts of biomicrite; micrite 
envelopes on fossil grains; gastropods, 
foraminifera, crinoid columnals, 
brachiopod and echinoid spines, and 
shell fragments; grades to calcitic 
finely crystalline sparse biodolomite, 
pale reddish brown (10 R weathers
very light brown (5 YR 6/6); laminated 
weathered surface; questionable
^otracods and shell fragments. . . • ♦ . 3 180

21}. Covered........ .. 1 177
23 Dolomitized packed biomicrite, medium 

brownish gray (5 YR 5/1), weathers 
light gray (N 7); step forming;
1 0 / o dolomite; scattered fossils replaced 
by chert, weather moderate reddish 
brown (10 R l}./6); productid brach- 
iopods and spines, large crinoid 
columnals, foraminifera, bryozoans,
echinoid spines, and 'shell fragments • • 3 176

22 Covered.................................1}. 173
Offset SE. along bed 53 feet.

21 Calcitic very finely crystalline 
sparse biodolomite with patches of 
calcitic medium crystalline dolomite, 
pale reddish brown (10 R 5/1}.), weathers 
moderate orange pink (5 YR 8/j}.) 
with light brown blebs (5 YR 6/1}.); 
upper half of unit, color grades to 
moderate dusky red (5 R l}./!}.), weathers 
very light brown (5 YR 7/1}-) with blebs 
of white (N 9); ledge forming; foram- 
inifera, bryozoans, brachiopod spines, 
and shell fragments; mapped as bed llj., 
fig. 3 (in pocket)............... .. 6 169

20 Basal 2 feet of packed biomicrite, 
brownish gray (5 YR 1}./1), weathers 
light gray (N 7); grainy surface; 
gastropods, foraminifera, ostracods, 
brachiopod spines, end shell fragments;
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1 foot of dolomitized packed biomicrite, 
moderate brownish gray (5 YR 5/1) 
mottled moderate red (5 R 5/4) > weathers medium light gray (N 6) and very pale yellowish brovm (10 YR 7/2) mottled 
moderate orange pink (10 R 7/4)J 
15-20^ dolomite; crinoid columnals, 
bryozoans, echinoid spines, and small 
unidentified bivalves; upper 1 foot 
of packed biomicrite to dolomitized 
packed biomicrosparite, very pale 
reddish brown (10 R 6/4) and light 
brownish gray (5 YR 6/1), weathers 
very light gray (N 8) and pale red 
(10 R 6/2); calcite blebs weather 
white (N 9); 30$ dolomite; bryo
zoans, crinoid columnals, productid 
brachiopods and spines, shell fragments, 
and algal-coated grains; entire
unit slope forming, thin-bedded........ 4 163

19 Dolomitized sparse biomicrite,
moderate grayish brown (5 YR 4/2), 
weathers very light gray (N 8); slope 
forming, thin-bedded, grainy surface;
15$ dolomite; bryozoans, brachiopod
spines, and shell fragments.......... .. l?g 159

18 Covered........... .. 22g 157-g
17 Dolomitized packed fusulinid bio

microsparite, dark gray (N 3), weathers 
light gray (N 7); ledge forming, 
thick-bedded, surface varies from 
smooth to '’'tearpants", abundant __
fusulinids weather in relief; 
foraminifera and fusulinids including 
Schwagerina providens; mapped as bed 
13, fig. 3 (in pocket.............. ', . ■ 155

16 Sparse biomicrosparite, medium
brownish gray (5 YR 5/1), weathers 
very pale yellowish brown (10 YR 7/2) 
and very light gray (N 8); step * 
forming, thin-bedded; fusulinids 
become more abundant upwards; foram- 
inifera, crinoid columnals, brachiopod 
spines, shell fragments, and fusulinids 
including Schwagerina providens and
Leptotriticites extentus . . . . . . . .  l?g 152?§



15 Covered. ........................... .. • 12
Offset Nlf. along bed 16 feet

II4. Basal 4 feet of dolomitized packed 
fusulinid biomicrite, pale red 
(5 R 6/2), weathers light gray 
(N 7)j joints trend N. 77° E . ;

10-15# dolomite; l̂ g feet calcitic 
very finely to finely crystalline 
sparse fusulinid biodolomite, mod
erate reddish brown (10 R 4/4)» 
weathers grayish orange pink (5 YR 7/2); chert nodules and blebs, 
weather pale reddish brown (10 R 5/6); 
l?g feet of calcitic very finely cryst
alline dolomite, moderate red (5 R 5/4)t weathers light brown (5 YR 6/4); entire unit ledge forming, 
very thick-bedded; foraminifera, ' 
bryozoens, crinoid columnals, echinoid 

• spines, shell fragments, and fusulinids 
including Triticites cellamagnus; 
mapped as bed 12, fig” 3 (in pocket). . 7

13 Covered.......... ................ .. 1
12 Sparse biomicrosparite, brownishgray (5 YR 4/1)> weathers light gray 

(N 7) and very pale red (5 R 7/2); step forming; crinoid columnals, echinoid and brachiopod spines, and shell fragments; upper 6 inches of bed grade to dolomitized packed biomicrosparite to biosparite, medium gray (N 5), weathers very light gray (N 8); 15$ dolomite; gastropods, bryozoans, crinoid columnals, echinoid
spines, and shell fragments............ 1

11 ' Covered.................... .. 2
10 Unsorted pelletiferous slightly

intraclastic biosparite, medium gray 
(N 5), weathers light gray (N 7)# 
ledge forming, thick-bedded; spots 
and veinlets of calcite, moderate dusky 
red (5 R 4/4)» weather very pale reddish 
brown (10 R 6/4); chert blebs and 
nodules light gray (N 7), weather 
light brown (5 YR 5/6); intraclasts

105
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of biomicrite; micrite envelopes on fossil grains; foraminifera, crinoid columnals, and shell fragments; mapped as bed 11, fig. 3 (in pocket)...... 3 128

9 Covered 15 k25>
8 Sparse biomicrite to packed biomicro- 

sparite, medium dark gray (N Ij.), 
weathers very pale yellowish brown 
(10 YR 7/2) and medium gray (N 5); 
ledge forming, thin-bedded; "bryozoans, 
crinoid columnals, productid brach- 
iopods and spines, echinoid spines, 
and shell fragments; mapped as bed 10,
fig. 3 (in pocket) . . . . . . . . . . .  2 110

7 Covered. 58 108
Strike N. U6° W., dip 75° NE.

6 Calcitic very finely to finely cryst
alline intradolomite, moderate grayish 
red (5 R 5/2), weathers pale yellowish 
brown (10 YR 6/2); intraclasts of 
dolomitized poorly washed biopelsparite, 
light gray (N 7), weather light gray 
(N 7), 15% dolomite; poorly exposed, 
slope forming; brachiopod spines and 
shell fragments; mapped as bed 8,
fig. 3 (in pocket)........ .. . . . 5  50
Covered................................... 19^ 4-5

4 Packed biopelsparite, medium gray _
(N 5), weathers light gray (N 7);
upper 13g feet color grades to light
brownish gray (5 YR 6/1), weathers
light gray (N 7); ledge forming, thin-
bedded; micrite envelopes on fossil
grains; foraminifera, gastropods,
bryozoans, echinoid spines, end shell
fragments....................  3̂ § 2 %
Offset NW. along bed 37 feet.

3 Packed biomicrosparite to biosparite,
grayish orange pink (5 YR 7/2), weathers 
'very pale yellowish brown (10 YR 7/2); 
ledge forming, thin-bedded; micrite 

. envelopes on fossi; grains; gastropods.
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crinoid columnals, brachiopod and 
echinoid spines, and shell fragments; 
mapped as bed 7» Fig. 3 (in pocket). . .

2 Covered. . ............  . . . . . . . .  17
1 Packed biomicrite to poorly washed 

biosparite, medium brownish gray 
(f? YR 5/1)» weathers very pale yellowish 
brown (10 YR 6/2) and medium gray 
(N 5); ledge forming, thin-bedded; 
foraminifera, bryozoans, brachiopod 
spines, crinoid columnals, shell 
fragments, and fusulinids including 
Triticites ninguis; mapped as bed 6 
Fig. 3 (in pocket) . .................... 3

Total thickness of Earn Formation in 
section BE 3> 423 feet.
Base of section: Covered.

20

3



108
EARP FORMATION (BH 2)

Upper Centret: Covered.
P ennsyl v mi en-P ermi enErrp Fo met ion (BH 2) Q

Bfso of section lies 7 5 k  feet S. 89 W. from the common section corner.
Thickness in feet Above

Unit base of
No. Unit formation

Strike N. 70° W., dip 62° NE.
27 Celcitic finely crystflline fossil- 

iferous intredolomite, pale reddish 
brown (10 R 5 / k )> weathers light brown 
(5 YR 6 / k ) ; intraclests of dolomitized 
sparse biomicrosparite to biosperite, 
medium light gray (N 6), weather very 
light gray (N 8), 15$ dolomite 
poorly exposed, slope forming; upper 
l?g feet of unit interlaminated very 
finely crystalline crlcitic dolomite 
end dolomi.ized fossiliferous micrice;
25/o dolomi ej foreminifere and shell 
fragments; mapped as bed 8, Fig. 3
(in pocket). . . . . . . . . . . . . . .  3 250

26 Covered*  .......... 38 ?)|7
25 Pelletiferous biosperite, light

brown (5 YR 6/1), wee hers very pale 
yellowish brown (10 YR 7/2); forms 
discontinuous ledges, very thin-bedded; 
micri e envelopes on fossil grains; 
bryozoens, crinoid columnels, end
echinoid end brechiopod spines . . . . .  5 209

21̂  Packed slightly intraclastic bio- 
microsparite, grayish orange pink 
(5 YR 7/2), weathers pale grayish 
orange (10 YR 8/If.) and light grey 
(N 7 ) I ledge forming, thick-bedded; 
intraclests of biomicrite; micri e 
envelopes on most fossil grains;
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foraminifera, gastropods, bryozoans, 
crinoid columnals, echinoid and 
brachiopod spines, and shell frag
ments; mapped as bed 7, Fig. 3
(in pocket).......... .............. if-

23 Covered............ .. 20
22 'Dolomitized sparse biomicrite, medium 

gray (N 5), weathers very pale yellow
ish brown (10 YR 7/2); ledge forming, 
thin-bedded; 15-20$ dolomite; ostra- 
cods, bryozoans, foraminifera, crinoid 
columnals, shell fragments, and fusu- 
linids including Triticites pinguis 
and T. arcuosoides; mapped as bed 6,
Fig. 3 (in pocket)................ .. • .3

21 Covered............................... . 17
20 Dolomitized packed biomicrite, dark 

gray (N 3) and grayish red (10 R 4/2), 
weathers very pale yellowish brown 
(10 YR 7/2) and pale yellowish brown 
(10 YR 6/2); ledge forming, thick- 
bedded; 15$ dolomite; scattered 
intraclasts of biomicrite; bryozoans, 
crinoid columnals, echinoid and 
brachiopod spines, and shell fragments . 3

19 Covered................................. I t f h

18 Unsorted gastropod biopelsparite, 
light brownish gray (5 YR 6/1) and 
medium light gray (N 6), weathers 
very light gray (N 8) and medium 
gray (N 5) mottled dusky red (5 R 3/4); ledge forming, thin-bedded, 
deeply ribbed parallel to bedding; 
joints trend N. 32° W.; zones 
of packed gastropods alternate with 
packed fossil hash; crinoid columnals, 
echinoid spines, and shell fragments; 
mapped as bed 5, Fig. 3 (in pocket), . . 4̂ 5

17 Dolomitized microsparite to calcitic 
finely crystalline dolomite, pale 
grayish red (5 R 5/2), weathers light 
brown (5 YR 6/4); scattered outcrops, 
slope forming; 4°$ dolomite. . . . . . .  i
Strike N. 49° ¥., dip 66° NE.

204
200

180
177

160
157

109%

105



110
. 16 Covered. . . . . . .  ........ . . . . .

15 Dolomitized slightly intraclastic 
biopelsparite, medium light gray 
(N 6) and moderate red (5 R 
weathers light gray (N 7) and pale 
yellowish brown (10 YR 6/2); ledge 
forming, "tearpants" surface; 
intraclasts of dolomitized biomicrite; 
l5?o dolomite; micrite envelopes 
on fossil grains; bryozoans, crinoid
columnals, and shell fragments . . . . .  1-g

14 Covered................ .. 22
Offset W. along bed lllj. feet.

13 Dolomitized biointramicrosparite, 
medium gray (N 5), weathers light 
gray (N 7)? intraclasts of fossiliferous 
calcitic aphanocrystalline dolomite, 
grayish red (10 R ii/2), weather light 
brown (5 YR 6/4)J slope forming; 10$ 
dolomite; foraminifera, brachiopod 
spines, shell fragments, and fusulinids 
in upper 2 feet including Triticites 
creekensis; mapped as bed 4> fig*' 3(in pocket).......... .. 12

12 Covered. ......................... .. . . 2
11 Cross-laminated sandy calcitic finely to medium crystalline dolomite, moderate reddish brown (10 R 4/W * weather̂  light moderate brown (5 YR 5/4) and very pale reddish brown (10 R 6/4); scattered outcrops; laminae of very fine grained angular quartz sand .... 1
10 Covered................... . 25
9 Dolomitized poorly washed biosparite, dark grayish red (5 R 3/2), weathers pale yellowish brown (10 YR 6/2) mottled grayish pink (5 R 8/2) and light moderate red (5 R 6/4); color grades laterally to moderate red • (5 R 5/4) t weathers light brown (5 YR 6/4); ledge forming, thick-bedded; moderately abundant iron blebs, 1-2 mm in diameter, weather blackish red (5 R 2/2); 10$ dolomite; gastropods,

104
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crinoid columnals, echinoid spines, 
shell fragments, and fusulinids in
cluding Triticites arcuosoides and 
T. spp........... ................

8 Sparse biomicrite to biomicrosparite, 
medium dark gray (II Ij.), weathers very 
pale yellowish brown (10 YR 7/2)j 
slope forming-, thin-bedded j 1 U  feet 
above base of unit, 8 inch zone of 
packed shell fragments; gastropods, 
productid brachiopods and spines, 
and shell fragments. . . . . . . . . .  3

7 Packed biomicrite, medium gray (N £),
weathers light gray (N 7)? slope forming; 
foraminifera, bryozoans, brachiopod 
spines, shell fragments, and fusulinids 
including Triticites pinguis, T. 
arcuosoides and T. bensonensis....... . 1^

6 Dolomitized biopelintramicrosparite 
to biopelintrasparite, dark.gray (N 3)* 
weathers medium light gray (N 6); 
slope forming, "tearpants" surface; 
grades to medium brownish black 
(5> YR 3/1) i weathers pale yellowish 
brown (10 YR 6/2) mottled dark 
gray (N I4.); smooth weathered surface;
20^ dolomite; intraclasts of dolo
mitized micrite; micrite envelopes on 
fossil grains; gastropods, bryozoans, 
echinoid and brachiopod spines, and
shell fragments............ ............1

5 Covered................ ................ 9"
Offset VI* along bed 2l| feet.

l\. Dolomitized packed biomicrite to
biomicrosparite, grayish red (5 R 4/2)> 
weathers pale yellowish brown (10 YR 6/2); 
scattered outcrops, step forming;
10$ dolomite; scattered intraclasts 
of dolomitized biomicrite; micrite 
envelopes on some fossil grains; 
gastropods, bryozoans, crinoid columnals, 
echinoid spines,• and shell fragments , ,

32

29%

26*5

25
24

3 Covered
i k

%
15
l3h



2
Strike N. i|.9° W., dip 23° HE.
Dolomitized slightly intraclastic 
pelletiferous poorly washed fusulinid 
biosparite, dark gray (N 3)» weathers 
pinkish gray (5 YR 8/1); step forming; 
intraclasts of dolomitized micrite;
1 0 %  dolomite; productid brachiopod 
fragments and spines, bryozoans, shell 
fragments, and packed fusulinids in
cluding Triticites arcuosoides . . . .

1 Calcitic very finely to finely cryst
alline sparse fusulinid biodolomite, 
grayish red (5 R 1̂ /2), weathers pale 
yellowish brown (10 YR 6/2); step 
forming; rare bryozoans and echinoid 
spines, abundant fusulinids including 

. Triticites arcuosoides; mapped as 
bed 9> fig."3 (in pocket) . . . . . .

Total thickness of Earp Formation in
BH 2, 250 feet.
Base of section: Covered.
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EARP FORMATION (BH l)

Upper Contact: Covered.
PennsylvEnian-Peraian

Ecrp Formation (BH l)
Pennsylvanian

Horquilla Limestone (BH 1) ~ OBase of section lies 745 feet S, 80 W. from
the common section corner.

Thickness in feet 
Above

Unit base of
. No. Unit formation

126
Strike N. 59° W., dip 46° N. 
Dolomitized sparse biointramicrite.
prle red (5 R 6/2), weathers light 
brown (5 YR 6/I4.); matrix dolomitized 
micrite to calcitic very finely 
crystalline dolomite; intraclasts 
of sparse biomicrite, medium dark 
gray (N I4.), wea ther light gray 
(N 7); slope forming; 25-30^ dolomite; 
bryozoans, crinoid columnals, and 
shell fragments; mapped as bed 8,
Fig. 3 (in pocket).....................3 602

125 Covered................ .. 2 599
12lj. Sparse biomicrite, light brownish 

gray (5 YR 6/1), weathers light 
gray (N 7)j slope forming, thin- 
bedded, deeply ribbed parallel to 
bedding; crinoid columnals,
echinoid spines, bryozoans, end • -
shell fragments.......................3 597

123 Covered  .......... .. ij. 594
122 Dolomitized packed biomicrite to

biomicrosparite, moderate brownish 
gray (5 YR 5/1), weathers light 
gray (N 7); poorly exposed, shelf
forming; 10/o dolomite; gastropods.



crinoid columnpls, echinoid spines.
end shell fragments ........  , . . , . 1

121 Covered ............................... 2 9 k

120 Doloxnitized prcked biomicrite to 
biosparite, pale red (10 R 6/2), 
weathers grayish orange pink 
(5 YR 7/2) end light gray (N 7); 
ledge forming; 1 0 - l S %  dolomite; 
micrite envelopes on fossil grains; 
gastropods, echinoid spines, shell 
fragments, and fusulinids including 
Schwagerina emaciate and S. prov-
idens . I 7 .................... 1

119 Covered.................. ............10%
118 Dolomitized packed biomicrite to 

biosparite, pale brown (5 YR $ / 2 )  

and grayish black (N 2), weathers 
light gray (N 7) and medium light 
gray (N 6); slope forming^ thin- 
bedded, rough surface; 10^ dolomite; 
gastropods, productid brechiopods • 
and spines, echinoid spines, and 
shell fragments . ..................... 2

117 Dolomitized biosparite, very pale 
brown (5 YR 6/2), weathers very 
pale yellowish brown (10 YR 7/2); 
ledge forming, grainy surface;
15# dolomite; foraminifere, gastro
pods, brechiopod spines, and shell 
fragments; mapped as bed 7* Fig. 3
(in pocket) ........  . . . . . . . . .  1%

116 Covered ............................... llj.
115 Sparse biomicrite to biomicrosparite, 

moderate yellowish brown (10 YR 5/2), 
weathers light gray (N 6); ledge
forming; zone of abundant fusulinids 
1 foot above base of unit; forem- 
inifera, crinoid columnals, shell 
fragments,and scattered fusulinids 
including Triticites pinauis; 
mapped as bed 6, Pig. 3 (in pocket)-. . 1%

111;. Covered............................... 12
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113 Dolomitized biomicrite to slightly 

intrFclrstic biosperite, moderate 
brownish birch (5 YR 3/1), weathers 
prle yellowish brown (10 YR 6/2) 
end light grey (N 7); ledge forming; 
scattered iron blebs; 10-20/6 dolomite; 
intrrclrsus of dolomitized biomicrite; 
micrite envelopes on fossil greins; 
foreminifere, gestropods, echinoid 
end brechiopod spines, end shell
fragments . . . . . . . . .  ..........  2 517

112 Covered ............................... 5 ' 515
111 Dolomitized slightly intreclestic 

biopelsperite, moderete brownish 
blfck (5 YR 3/1), weathers light 
yellowish brown (10 YR 6/1}.); step 
forming, greiny surface; abundant 
calcite veins; blebs, greyish red 
(f? R k . / 2 ), weather moderat e pink 
(5 R 7/I4.); 15^ dolomite; e chino id
spines end shell fragments. . . . . . .  2 510

110 Covered.................. 33 508
109 Dolomi ized biomicrite, moderate

brownish black (5 YR 3/1), weathers 
very pale yellowish brown (10 YR 7/2); 
step forming; 15/̂ dolomite; micrite 
envelopes on fossil grains; forem- 
inifere, crinoid columnals, echinoid 
and brechiopod spines, and shell
fragments............................ 1  Ij.75
Offset ¥. along bed 53 feet.

108 Dolomitized slightly intreclestic 
biopelmicrosperite, medium dark 
gray (N 1}.), weathers light gray 
(N 7) mottled medium dark gray (N I}.) 
and pale yellowish brown (10 YR 6/2); 
ledge forming; 10;£ dolomite; intra- 
clasts of dolomitized biomicrite; 
patches of medium crystalline calcitic 
dolomite; zone of packed gastropods 
1 foot above bese of unit; 14 feet 
of packed fossil hash a top of 
unit; mapped as bed 5, Fig. 3
(in pocket) ............. .. 1}. I}./!}.
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10? Calcitic medium crystalline dolomite, 

moderate reddish brown (10 R 4/4)> 
weathers grayish pink (f? R 8/2); 
rare outcrops, laminated on weathered
surface ............................... 2

106 Covered . ............... .. 6
10f? Dolomitized biosparite, medium 

dark gray (N 4)> weathers pale 
yellowish brown .(10 YR 6/2); scattered 
outcrops; 20^ dolomite; micrite 
envelopes on fossil grains; gastropods, bryozoans, crinoid columnals, 
echinoid spines, and shell fragments. . 1

104 Covered............................. . 3
103 Dolomitized biointrasparite, moderate 

brownsih gray (5 YR 5/1)> weathers 
light gray (II 7)j intraclasts of 
calcitic finely to medium crystalline 
dolomite, moderate dusky red (5 R 4/4)> 
weather light brown (5 YR 5/6); 
slope forming; 15-20$ dolomite; 
crinoid columnals and shell fragments, 
fusulinids in upper 1 foot of bed 
including Triticites creekensis; 
mapped as bed 4> Fig. 3 (in pocket) . . 3

102 Covered . . . . . . . . . . . . . . . 8
101 Calcitic finely to medium crystalline

dolomite, pale reddish brown (10 R 5/4)> 
weathers very pale reddish brown 
(10 R 6/4); poorly exposed, cross 
laminated on weathered surface. . . . .  2

100 Covered............................... 15
99 Dolomitized packed biomicrite to 

biomicrosparite, moderate dusky 
yellowish brown (10 YR 3/2) and pale 
reddish brown (10 R 5/4)> weathers 
pale yellowish brown (10 YR 6/2) and 
pale moderate red (5 R 6/4); ledge 
forming; 20-25$ dolomite; micrite 
envelopes on fossil grains; produc- 
tid brachiopods and spines, pelecypods, 
bryozoans, crinoid columnals, echinoid 
spines, shell fragments, and fusulinids 
including Triticites bensonensis. . . .  3

470
468

462
461

428
455

447
445

430
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98 Sparse biomicrite to biomicrosparite, 

medium dark gray (N 4), weathers 
medium light gray (N 7)j ledge forming 
thin-bedded; gastropods, pelecypods, 
shell fragments, and fusulinids including 
Triticites arcuosoides and T,

• bensonensis ................  • 1|27
Strike N. 59° W., dip 36° N.

97 Covered . . . . . . . . . . . . ij.20
96 Packed calcitic finely to very 

finely crystalline biodolomite, 
moderate reddish brown (10 R k . / k )  

mottled grayish red (10 R i|./2), 
weathers light brown (5 YR 6/1}.) 
mottled very pale yellowish 
brown (10 YR 7/2); foraminifera, 
crinoid columnals, echinoid spines, 
shell fragments, and fusulinidsincluding Triticites bensonensis, . . .  3 IjJLB

95 Covered.........  2 1}3.5
91}. Dolomitized packed biomi crospari te

to biosparite, medium dark gray 
(N Ij.), weathers very pale yellowish 
brown (10 YR 7/2) and light gray 
(N 7) in upper 1}. inches; poorly 
exposed; abundant calcite veins; 
micrite envelopes on fossil grains; 
crinoid columnals, bryozoans, echinoid 
and brachiopod spines, and shell
fragments . . . . . . . . . . . . . . . 1  Ip. 3

93 Covered ............................... 10 lp.2
92 Sparse biomicrosparite, brownish

gray (5 YR 1}./1), weathers very pale 
yellowish brown (10 YR 7/2); poorly 
exposed; foraminifera, crinoid col
umnals, shell fragments, and sparse 
fusulinids including Triticites
bensonensis and T. spp. . . . . . . . .  1 lj.02

91 Covered ................................10 lj.01
Offset SE. along bed 33 feet.

90 Gastropod biosparite, brownish black (5 YR 2/1), weathers pale yellowish
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brown (10 YR 6/2)j slope-forming; blebs of dusky, red (f? R 3/1}.) and moderate brown (5 YR 1}./!}.), weather very dusky red (10 R 2/2) and light brown (5 YR 5/6); gastropods, pelecy- pods, rare nautiloids, and shellfragments............ ......... 3 391
Strike N. 59° W., dip 2l}° NE.

89 Covered .........   1 388
88 Dolomitized gastropod biosparite,

medium gray (N 5) and moderate brown (5 YR 4/6), weathers medium dark gray 
(N 4) and very dark yellowish orange 
(10 YR 6/4); slope forming; IO70 
dolomite; gastropods, pelecypods, 
straight, and coiled nautiloids, 
foraminifera, echinoid spines, and
shell fragments ...................... . 1  38?

87 Covered . . . . . . 1 ^  386
86 Dolomitized biopelintrasparite,

dark gray (N 3) mottled moderate 
reddish brown (10 R 4/6) and pale 
reddish brown (10 R 5/6), weathers 
moderate yellowish brown (10 YR 5/2) 
mottled moderate yellowish brown 
(10 YR 5/4) and light brown (5 YR 5/6); 
slope forming; 15-20^ dolomite; 
intraclasts of dolomitized micrite; 
gastropods, pelecypods, straight and 
coiled nautiloids, brachiopod and• 
echinoid spines, foraminifera, crinoid "columnals, and shell fragments. .... 1 384̂g

85 Covered......................1 383̂ 5
84 Dolomitized intramicrite to packed 

biopelmicrosparite, matrix pale 
reddish brown (10 R 5/4), weathers 
light brown (5 YR 6/4) and very light 
brown (5 YR 6/6); intraclasts of 
questionable composition, brownish 
gray (5 YR .4/1), weather medium light 
gray (N 6); slope forming; 10^ dolomite; 
gastropods and shell fragments. . . . . l?g . 38%
Offset E. along bed 25 feet.
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83 Packed biointramicrite to poorly
washed biointrasparite, medium dark 
gray (N I4.), weathers light gray (N 7)? 
slope forming; patches and blebs of 
moderate reddish brown (10 R lf/6), 
weather reddish orange (10 R 6/6); 
intreclasts of biomicrite; micrite 
envelopes on fossil grains; gastropods, 
bryozoans, crinoid columnals, echi- 
noid end brachiopod spines, and
shell fragments ....................... 1 38l

82 Covered . . . ...............
81 Biomicrosparite to packed foramin- 

iferal biomicrite, grayish black 
(N 2), weathers medium light 
gray (N 6); poorly exposed; 
foraminifera, gastropods, brachio
pod* spines, shell fragments, and 
fusulinids including Triticites 
bensonensis and Dunbarinella
sp. A ................................. 1

80 Covered........ ...................... 5
79 Dolomitized packed biomicrite, pale 

brown (5 YR 5/2), weathers light gray 
(M 7); scattered outcrops, step 
forming, "tearpants" surface; calcite 
veins; chert nodules weather light 
brown (5 YR 6/lj.); 15$ dolomite; sparse 
brachiopods and abundant shell
fragments ....................... .. Ij.

78 Covered . . . . . .  ..............  .. 6
77 Dolomitized poorly washed biosparite, 

dark brownish gray (5 YR 3/1), 
weathers moderate orange pink 
(10 R 7/4)? ledge forming; abundant 
calcite blebs and veins; 40$ 
dolomite; brachiopods, horn corals, 
shell fragments, possible algal 
fragments, and fusulinids including 
Triticites bensonensis................ 2

76 Covered 4

380

376
375

370
366

360
358



120
7f> Basal one foot of dolomitized packed 

biomicrite to biomicrosparite, dark 
brownish, gray (5 YR 3/1), weathers 
medium light gray (N 6); ledge forming;
2 0 % dolomite; foraminifera, shell
fragments, end fusulinids including
Triticites n. sp. B; upper 3 feet of
dolomitized sparse biomicrosparite,
moderate reddish brown (10 R U/l}.),
weathers pale red (10 R 6/2) and
light gray (N 7); chert nodules and
veins grayish red (10 R 4/2), weatherlight moderate brown (5> YR 5/4) S 30$
dolomite; rare corals and gastropods,
abundant crinoid columnals, echinoid
spines, shell fragments, and fusulinids
including Triticites bensonensis, • • * 4 354

74 Dolomitized packed foraminiferal 
biomicrite, light blackish red (5 R 3/2), weathers very light 
brownish gray (5 YR 7/1); rare , 
outcrops, slope forming; 2 0 %  dolomite; 
foraminifera, bryozoans, crinoid 
columnals, echinoid and brachiopod
spines, and shell fragments.......... H  350

73 Covered  ....................... 2^ 349^
72 Dolomitized biosparite to packed 

biomicrite, grayish red (5 R 4/2) »  

weathers pale red (10 R 6/2) and 
pale yellowish brown (10 YR 6/2); 
scattered outcrops, step forming;
20^ dolomite; echinoid and brachiopod 
spines, crinoid columnals, foramin- "
ifera, and shell fragments. . . . . . .  1 347

71 Covered . . . . .  ........  . . . . . .  11 346
70 Dolomitized sorted foraminiferal 

biosparite, grayish red (10 R 4/2), 
weathers very pale yellowish brown 
(10 YR 7/2); grades to moderate 
dark reddish brown (10 R 4/4), 
weathers very light brown (5 YR 7/4)J 
step forming; 30$ dolomite; abundant 
Syrinnopora. horn corals, crinoid 
columnals, brachiopods, echinoid 
spines, foraminifera, and shell 
fragments ....................... .. 3 335
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, 69 Calcitic fusulinid aphonocrystalline

sparse biodolomite, pale reddish 
brown (10 R 5/4)> weathers moderate 
orange pink (10 R 7/4) and very 
pale red (10 R 7/2); step forming; 
Syringopora and shell fragments . . • • 3

68 Packed biomicrite, medium brownish gray (5 YR 5/1), weathers light gray (N 7)j step forming, "tearpants" surface; foraminifera, gastropods, crinoid columnals, and shell fragments. 4
67 Calcitic finely to medium crystalline 

sparse biodolomite, light moderate 
reddish brown (10 R 4/6) mottled 
pale red (10 R 6/2), weathers light 
brown (5 YR 4/6) mottled very light 
brownish gray (5 YR 7/1); slope 
forming, grainy surface; chert nod
ules, moderate brown (5 YR 3/4), 
weather light brown (5 YR 5/6); 
shell fragments, brachiopod spines, 
abundant Ganinia, Syringopora.Syringopora increase in abundanceupwards; mapped as bed 3, fig. 3
(in pocket) . . . . . . .  ............  5

66 Dolomitized packed biomicrite with patches of calcitic very finely to finely crystallinebiodolomite, pale reddish brown (10 R 5/4), weathers light brown (5 YR 6/4) and very light brownish gray (5 YR 7/1)J slope forming; chert blebs, light reddish orange (10 R 7/6), weather light brown (5 YR 5/6); 30/2 dolomite; upper 1 foot of unit light brownish gray (5 YR 6/1), weathers light .gray (n 7); gastropods, foraminifera, echigoid spines, shell fragments, and fusulinids including Triticites 
n. sp. B. . . . . . . . . . . . . . .  . 5

65 Covered . . . . . . . . .  ........
64 Sparse biomicrite, medium brownish gray (5 YR 5/1), weathers light gray (N 7)j step forming; sparse calcite blebs and veins; shell fragments. • • •

h

332

.329

325

320
315

314^2
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63 Covered ............................... 1^
62 Basel 2 feet of dolomitized fossil- 

iferous micrite to poorly washed 
biosparite, medium brownish gray 
(5 YR 5/1) and moderate reddish 
brown (10 R 4/6), weathers pinkish 
gray (5 YR 8/1); slope forming;
10$ dolomite; micrite envelopes 
on many fossil grains; bryozoans, 
echinoid and brachiopod spines, 
gastropods, crinoid columnals, and 
fusulinids including Triticites 
n. sp. A and T. n. sp. B; 6 feet 
of fossiliferous micrite, medium 
brownish gray (5 YR 5/1), weathers 
light gray (N 7); slope forming;
"pseudobeds" and large nodules 
of chert, very pale red (10 R 7/2), 
weather light brown (5 YR 6/4) to 
light brown (5 YR 5/6); rare small 
brachiopods, crinoid columnals, 
and sparse fossil fragments; 4 feet 
of forominiferal biopelsparite,
•medium gray (N 5), weathers light 
gray (N 7); slope forming; abundant 
blebs and stringers of calcite, 
dusky red (5 R 3/4), weather moderate 
red (5 R 5/4)J chert nodules and 
"pseudobeds"; foraminifera, crinoid 
columnals, and shell fragments;
2 feet of poorly washed fossiliferous
pelsparite, medium dark gray (N 4),
weathers light gray (N 7)j slope
forming; sparse chert stringers,'
dark gray (N 3), weather moderate "
brown (5 YR 5/4)J scattered gastropods,
foraminifera, and shell fragments • . • 14

61 Covered . . . . . .  ................... 1
60 Sparse biomicrosparite, medium

brownish gray (5 YR 5/1), weathers 
medium light gray (N 6); cliff 
forming, thin-bedded, weathers 
deeply along bedding planes; produc- 
tid brachiopods and spines, echinoid 
spines, shell fragments; fusulinids 
abundant in 2 zones, 1 foot and 4 
feet above base of unit, include 
Triticites n. sp. A ...................5

3l2g

311
297

296
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59 Covered « • • • • • • • • • • • • • • •  28 291
58 Dolomitized fusulinid biomicrite,

grayish black (N 2) to light dusky 
red (5 R k / b ) > weathers moderate red 
(5 R 5/lj.) to dark yellowish orange 
(10 YR 6/6); scattered outcrops, slope 
forming; 25$ dolomite; crinoid columnals, 
brachiopod spines, shell fragments, and 
abundant fusulinids including Triticites 
sp.B . . . . . . . . . . .  2 263

5? Covered . . . . . . . . . . . . . . .  2 261
56 Dolomitized pelletiferous biointra-

sparite to slightly intraclastic 
packed biomicrite to microsparite, 
brownish gray (5 YR 4/1)> weathers 
light gray (N 7)j ledge forming;
\  foot above base of unit, thin zone 
of algally-coated fossil hash; intra
clasts of biomicrite; 10$ dolomite; 
gastropods, crinoid columnals, 
echinoid and brachiopod spines, 
foraminifera, and shell fragments; 
upper 6 inches of unit, interlam- 
inated dolomitized micrite and 
dolomitized poorly washed biosparite;
20$ dolomite; one discontinuous 
lamina of intrasparite, intraclasts 
of biomicrite; foraminifera, brach
iopod spines, and shell fragments . . . 1^ 259

55 Dolomitized packed foraminiferal 
biopelmicrosparite to micrite, 
light brownish gray (5 YR 6/1), 
weathers light gray (N 7); cliff 
forming, pock-marked surface; bands 
of pale reddish brown (10 R 5/1]-)» 
weather pale moderate reddish 
orange (10 R 6/6) and pale red 
(10 R 6/2); 10$ dolomite; abundant
foraminif era and shell fragments. . . . 1]?§ 257^

51]- Covered .............. .. 2 253
53 Biopelsparite to packed biopelmicrite, 

light brownish gray (5 YR 6/1), 
weathers light gray (N 7)j scattered 
outcrops, ledge forming; moderately 
abundant bands and nodules of chert.



medium gray (N 5) end medium reddish 
brown (10 R U/U)» weather moderate 
reddish brovm (10 R lj./6); foramin- 
ifera, crinoid columnals, echinoid 
and brachiopod spines, and shell
fragments . ................  # • • • •  4
Covered . . . . . . . . . . . . . . . .  6
Dolomitized poorly washed biosparite 
to biomicrosparite, very pale red 
(5> R 7/2), weathers very light brownish 
gray (5 YR 7/1); slope forming, thick- 
bedded; chert nodules weather dark 
yellowish orange (10 YR 6/6); patches' 
and stringers of calcite, dark grayish 
red (5 R 3/2), weather pale red (5 R 6/2); 15-20$ dolomite; brachiopod and echinoid 
spines, crinoid columnals, shell 
fragments, and abundant fusulinids 
including Triticites sp. B. . . . . . .  l|.
Dolomitized fossiliferous pelsparite, 
pale brown (5 YR 5/2), weathers 
light gray (N 7); shelf forming, thin- 
bedded, .deeply ribbed parallel to 
bedding planes, "tearpants" surface; 
abundant random calcite veins; chert 
nodules weather light brown (5 YR 5/6), 
decrease in abundance upwards; abun
dant blebs weather moderate dusky 
red (5 R U/U); 10$ dolomite; foram- 
inifera; echinoid spines, shell 
fragments; 6 feet above base of unit
abundant fusulinids including .
Triticites sp. B.......................12
Covered ............. 10̂ g
Offset W. along bed 200 feet across 2 faults.
Dolomitized fossiliferous pelsparite 
to fossiliferous calcitic finely 
crystalline peldolomite, blackish 
red (5 R 2/2), weathers pale yellowish 
brown (10 YR 6/2); colors vary laterally 
from dark gray (N 3) weathering 
yellowish orange (10 YR 7/6) to pale 
reddish brown (10 R 5/4) weathering 
moderate reddish orange (10 R 6/6); 
step forming; 20$ dolomite; upper
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if, to 1 foot bedded pelecypod shells 
and sparse gastropods; shell fragments 
throughout; mapped as bed 2, fig.
(in pocket).................... . 1 %  2 1 k h

47 Covered............................... 3 213
46 Dolomitized intromicrudite, grayish

red (5 R 4/2), weathers grayish orange 
pink (5 YR 7/2); intraclasts of dolo
mitized poorly washed biosparite to 
micrite, dusky red (10 R 3/2), weather 
light gray (N 7)j step forming; 
upper part of unit dark reddish brown 
(10 R 3/4), weathers.moderate reddish 
orange (10 R 6/6); 15-20$ dolomite;
crinoid columnals and shell fragments . 2 210

45 Interlaminated dolomitized poorly 
washed foraminiferal biosparite and 
dolomitized sparse biomicrite, pale 
reddish brown (10 R 5/4)> weathers 
pole reddish orange.(10 R 7/6); 
shelf forming; upper part of unit 
pale red (5 R 6/4), weathers very 
light gray (N 8) to very pale yellow
ish brown (10 YR 7/2); abundant calcite 
veinlets; 10$ dolomite; foraminifera, 
crinoid columnals, echinoid spines.
and shell fragments.......... .. 2 208

44 Covered  .................. .. 1 %  206
43 Dolomitized packed biomicrosparite

to poorly washed biosparite, brownish 
gray (5 YR 4/1), weathers very pale 
yellowish brown (10 YR 7/2) mottled light 
red (5 R 6/6) and moderate brown 
(5 YR 3/4)? shelf forming; blebs of 
sparry calcite; 15$ dolomite; crinoid 
columnals, brachiopod spines, and
shell fragments . . . . . . . . . . . .  %  20lj)g

42 Covered........ .. ................. .. 2 202
4l Dolomitized biosparite to packed 

biomicrite,. grayish red (5 R 4/2) 
to dark brownish gray (5 YR 3/1), 
weathers very pale yellowish brown 
(10 YR 7/2) mottled light brown 
(5 YR 6/4) and pale reddish brown 
(10 R 5/4)? shelf forming; 20$
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dolomite; micrite envelopes on 
fossil grains; crinoid columnals, 
echinoid spines, bryozoans, gas
tropods, and shell fragments.........  2 200

lj.0 Covered . . . . . . . . . . . . . . . . 3  198
39 Dolomitized biopelintramicrite, 

grayish red (5 R î /2) and medium 
reddish brown (10 R , weathers
pale yellowish brown (10 YR 6/2); 
scattered outcrops; patches and 
veins of calcite weather moderate 
reddish orange (10 R 6/6); 1 5 %  

dolomite; crinoid columnals and
shell fragments................ . . . 3  195

HORQUILLA LIMESTONE
38 Dolomitized sparse biomicrite tofossiliferous pelmicrosparite, medium dark gray (N if.), weathers light gray (N 7); cliff forming, thick-bedded,

"tearpants” surface; sparse patches 
of dolomitized packed biomicrosparite, 
brownish gray (5 YR i{./l), weather 
moderate orange pink (5 YR 8/4)-; large, 
elongate chert nodules, medium light 
gray (N 6), weather moderate reddish 
brown (10 R 4/8) to light brown 
( 5  YR 5/6), increase in abundance 
upward; 10 - 15%  dolomite; echinoid 
spines, crinoid columnals, shell 
fragments, and rare recrystallizedfusulinids. ................ . 2? 192
Offset W. along bed 106 feet across fault.

37 Basal 6 feet of fossiliferous micrite, 
dark gray (N 3), weathers light gray 
(N 7); cliff forming, thick-bedded,"tearpants" surface; scattered, large chert nodules, grayish red ( 5  R 4/2/> weather light brown (5 YR 5/6); scattered fine fossil hash; 3 foot zone of sparse fusulinids 3 feet above base of unit; upper 9 feet of dolomitized sparse biomicrite, brownish gray ( 5  YR 4/1), weathers medium light gray (n 6); 8 foot zone of very



large crinoid stems, 1 inch diameter 
and up to Ij. inches long, weather 
yellow orange (10 YR 7/6) t in relief 
on surface, 7 feet above base of unit;
10/b dolomite; foraminifera, crinoid 
columnals, bivalves, shell fragments, 
and fusulinids including Triticites 
gilaensis; mapped as bed 1, Fig. 3 
(in pocket) ................  . . . . .  15

36 Covered . . . . . . . . . . . . . . 1
35 Dolomitized unsorted biopelsparite 

to microsparite, very light brownish 
gray (5 YR 7/1) mottled moderate 
reddish brown (10 R l|./lj.), weathers 
very pale yellowish brown (10 YR 7/2) 
mottled yellowish brown (10 YR 6/ip; 
cliff forming, grainy, "tearpants" 
surface; random calcite veins; 
moderately abundant chert nodules, 
medium light gray (N 6), weather 
moderate brown (5 YR 5/6); 30/° 
dolomite; micrite envelopes on 
fossil grains; gastropods, bryo- 
zoans, brachiopods, and shell 
fragments ........................... . 5

3lj. Dolomitized sparse biomicrite, very 
light grav (M 8), weathers light 
gray (N 7); cliff forming, grainy 
surface; ^ foot zone at base of unit 
of abundant elongated chert nodules 
and "pseudobeds", very pale reddish 
brown (10 R 6/lp, weather pale moderate 
brown (5 YR 5/4); k - O f e dolomite; crinoid 
.columnals, echinoid spines, and shell 
fragments . . . . .  ................... I f e

33 Basal 2 feet of dolomitized slightly 
intraclastic biopelsparite to bio- 
pelmicrosparite, light grayish red 
(10 R 5/2), weathers light gray 
(N 7) to medium gray (N 5)5 scattered 
blebs weather light moderate reddish 
orange (10 R 7/6); 15/° dolomite; 
crinoid columnals, bryozoans, for
aminif era, brachiopods, and shell 
fragments; middle 2^ feet of dolo
mitized biopelmicrosparite with 
patches of dolomitized biopelmicrite, 
medium gray (IT 5), weathers light
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gray (N 7); cliff forming; 1 foot
zone of abundant chert nodules,
pale brown (5 YR ^/2), weather light
brown YR 5/6); 20^ dolomite;
micrite envelopes on fossil grains;
crinoid columnals, echinoid spines,
bryozoans, shell fragments, and
rare brachiopods; 4. feet of dolo-
mitized biosparite, medium brownish
gray (5 YR 5/1) > weathers medium
light gray (N 6); scattered chert
nodules; 30^ dolomite; micrite
envelopes on fossil grains; crinoid
columnals, gastropods, bryozoans, and.
echinoid spines . . . . . . . . . . . . 1 0  1 3 %

32 Dolomitized biopelsparite, grayish 
red (5 R 4/2), weathers light gray 
(N 7); cliff forming; 1 U  foot zone 
of chert nodules 2 feet above base 
of unit, very light gray (N 8), 
weather moderate brown (5 YR 4/4-) *30$ dolomite; stringers of calcite, pale red (5 R 6/2), weather moderate orange pink (5 YR 8/4-) at top of
bed; scattered shell fragments........ %  1 2 %

31 Sparse biomicrosparite, grayish red 
(5 R 4/2), weathers light gray (N 7); 
cliff/forming; scattered nodules and 
"pseudobeds" of chert, medium light 
gray (H 6), weather light brown 
(5 YR 5/6); crinoid columnals, rare 
gastropods, shell fragments; upper 
6 feet of sparse biosparite, medium 
brownish gray (5 YR 5/1), weathers 
medium gray (N 5)J cliff forming, 
thick-bedded; crinoid columnals and 
rare brachiopods. . .............. . . 1 1  124-

30 Poorly washed unsorted biosparite 
to dolomitized packed biomicrite 
with patches of microsparite, pale 
reddish brown (10 R 5/4-) > weathers 
moderate orange pink (10 R 7/4); 
slope-forming; 15$ dolomite; color 
grades to grayish red (5 R 4/2), 
weathers very pale yellowish brown 
(10 YR 7/2) mottled light gray (N 7) 
in upper 4 inches of unit; productid 
brachiopods and spines, crinoid



columnals, shell fragments, and fusu- 
linids including Triticites cf T. 
ohioensis » . • • . . * • • • • • • • •  1

29 Covered .............................  5 1 1 . 2

28 Fossiliferous pelsperite, light
brownish gray (5 YR 6/1), weathers
light gray (N 7)j forms discontin
uous ledges; blebs and streaks of 
chert, very light brownish gray 
(5 YR. 7/1) t weather moderate 
orange pink (5 YR 8/1).); streaks of 
brachiopod spines, bryozoans, crinoid 
columnals, and shell fragments;
I). feet above base of unit color 
' grades to medium brownish gray 
(5 YR 5/1), weathers medium 
light gray (N 6); moderately 

' abundant fossil hash.................. 6 107
27 Covered.....................•......... 6 101
26 Basal 3 feet of calcitic very finely 

crystalline dolomite to dolomitized 
packed biomicrosparite, grayish red 
(10 R I4./2), weathers very light brown 
(5 YR 6/J4.); shelf forming, grainy 
surface; $ 0 %  nodules and "pseudobeds" 
of chert, pale red (5 R 6/2), weather 
light brown (5 YR 6/1).); rare crinoid 
columnals and minute shell fragments; 
upper 1). feet of finely crystalline 
calcitic dolomite, light brownish 
black (5 YR 3/1)* weathers pale 
yellowish brown (10 YR 6/2); shelf 
forming; 70-80^ nodules and "pseudobeds" 
of chert, grayish red (10 R l)./2), 
weathers light brown (5 YR 5/6);-5 foot zone of fossil hash 5^ feet 
above base of unit, rare fossil

129

hash throughout upper 1). feet. . . . . . 7  "95
25 Covered . . . . . . . . . .  ..........  1 88
21). Dolomitized unsorted pelletiferous

crinoidal biosparite to biomicrosparite, 
pale grayish red (5 R 5/2) to pale red 
(5 R 6/2), weathers pale red (10 R 6/2) 
to grayish orange pink (5 YR 7/2)



130
>

grading to pale yellowish brown 
(10 YR 6/2); shelf forming; abundant 
nodules end "pseudobeds" of chert, 
light gray (N 7), weather light 

_ brown (5 YR 6/lj.) to light brovm
(5 YR 5/6); 2 0 / o dolomite; brachiopod 
spines, crinoid columnals, echinoid 
spines, bryozoans, corals, -and shell 
fragments; brachiopods decrease in 
abundance upwards and crinoid columnals 
become packed; large chert "pseudobed” 
h  foot thick, 6-5 feet above base of 
unit, light brownish gray (5 YR 6/1), 
weathers pale yellowish brown (10 YR 6/2); 
upper 2 feet of unit dolomitized 
- unsorted fossiliferous pelsparite, 
medium brownish gray (5 YR 5/1), 
weathers light gray (N 7) mottled 
grayish red (10 R I(./2); pock-marked, 
grainy surface; chert nodules, light 
gray (N 7), weather light brovm 
(5 YR 5/6); 10% dolomite; sparse 
gastropods, brydzoans, foraminifera, 
shell fragments, and rare recryst
allized fusulinids..................... 9 87

23 Covered . . . . . . . . . . . . . . . .  3 78
22 Basal 2 feet of dolomitized fossil

iferous microsparite, moderate grayish 
red (5 R 5/2), weathers moderate 
brown (5 YR l \ . / 6 ) and very pale orange 
(10 YR 8/2); shelf forming, pock-marked 
surface; 6 0 %  chert nodules; 1 0 %  

dolomite; sparse crinoid columnals 
and shell fragments; . upper 1 foot of 
dolomitized sparse biomicrosparite, 
medium gray (N 5 ) > weathers light 
gray (N 7)j 30-lj.O/* dolomite; crinoid 
columnals, bryozoans, brachiopod
spines, and shell fragments ..........  3 75

21 Covered.......... .............. 1 72
20 Dolomitized unsorted biosparite,

grayish red (10 R ii/2), weathers very 
pale yellowish brown (10 YR 7/2); 
scattered outcrops, ledge forming; 
l5z° dolomite; patches of 50-60^ 
crinoid columnals, weather moderate
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reddish orange (10 R 6/6); corals, 
crinoid columnals, brachiopod spines.
end shell fragments  .................. 1 71

19 Covered 2 70
18 Basel 1 foot of calcitic finely 

crystalline dolomite, light red 
(5> R 6/ij.), weathers moderate orange 
pink (10 R 7/1}-) J moderately abundant 
1 inch diameter crinoid columnals;
1 foot of packed calcitic gastropod 
very finely crystalline biodolomite 
to dolomitized unsorted biosparite, 
very pale yellowish brown (10 YR 7/2), 
weathers light gray (N 7); chert 
nodules end "pseudobeds", weather 
light brown (5 YR 6/1}.) to light brown 
(5 YR 5/6); 15$ dolomite; micrite 
envelopes on fossil grains; gastropods, 
echinoid spines, and shell fragments; 
zone of abundant small gastropods
2 feet above base of unit; 2 feet of
dolomitized unsorted biopelsparite, 
medium dark gray (N 1}.) > weathers 
light gray (N 7) to medium brownish 
gray (5 YR 5/1)J forms discontinuous 
ledges; chert nodules and "pseudobeds11 
weather moderate brown (5 YR and
pale yellowish brown (10 YR 6/2); 15$ 
dolomite; micrite envelopes on fossil 
grains; crinoid columnals, gastropods.
bryozoans, and shell fragments. . . . . 1}. 68

17 Covered llj.̂ 64
16 Basel 1 foot of dolomitized fossil- 

iferous micrite to microsparite, 
brownish gray (5 YR 4/1), weathers 
medium light gray (N 6) to very pale 
yellowish brown (10 YR 7/2); rare 
outcrops, forms discontinuous ledges, 
smooth surface; 25$> dolomite; chert 
zone weathers pale light brown 
(5 YR 5/6); corals, crinoid columnals, 
echinoid spines, shell fragments, and 
rare brachiopods; upper 5 feet of 
biomicrosparite, medium dark gray (N 4) 
and pale reddish brown (10 R 5/4), 
weathers very pale brown (5 YR 6/2) 
mottled pale reddish brown (10 R 5/4);



abundant Caninia, crinoid columnals.
small brachiopods, bryozoans, and
shell fragments ..........................6

15 Covered ....................... .. . * * 4
ll| Dolomitized limestone, pale grayish

red (5 B 5/2), weathers pale 
yellowish brown (10 YR 6/2); rare 
outcrops; 30-lj.Ô  dolomite . . . . . . .  1

13 Covered............ . . . ' . ............ 3
12 Dolomitized packed biomicrite with

patches of finely to medium crystalline 
calcitic dolomite, moderate red 
(5 R 5/4) t weathers pale red (10 R 6/2); 
scattered outcrops, slope forming;
30- k 0fo dolomite; upper 6 inches of unit 
very light brown (5 YR 7/4)» weathers 
grayish orange pink (5 YR 7/2); 
foraminifera, bryozoans, crinoid 
columnals, and shell fragments. • . • • 1

11 Finely to medium crystalline biodolomite 
to dolomite with patches of dolomitized 
biosparite, grayish red (5 R 4/2) 
and medium brownish gray (5 YR 5/1), 
weathers pole yellowish brown 
(10 YR 6/2) mottled very pale 
reddish brown (10 YR 6/4); scattered 
outcrops, slope forming; 30;£ 
dolomite; foraminifera, crinoid 
columnals, echinoid spines, 
productid brachiopods and spines;
and bryozoans . . . . . . . . . . . . .  1"

10 Covered ................. .. 4'5
Offset ¥. along bed 120 feet.

•9 Fossiliferous pelsparite, medium 
brownish gray (5 YR 5/1), weathers 
very light brownish gray (5 YR 7/1) 
to very light gray (li 8); shelf forming, 
“tearpants" surface; joints N. 29 W.; 
micrite envelopes on most fossil 
grains; foraminifera, gastropods, 
echinoid spines, and shell fragments; 
upper l̂ s feet grade to dolomitized 
biopelsparite, medium brownish gray
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(5 YR 7/1)» weathers light gray (N 7)» 
smooth surface; random calcite veins;

, l O ' / o dolomite; gastropods, possible 
ostracods, crinoid columnals, and 
shell fragments ....................... $2

8 Dolomitized packed biopelmicrite, 
medium gray (N 5) to light gray 
(N 7), weathers light gray (N 7 ) ;  

ledge forming, grainy surface, weathers 
deeply along joints N. 80° E, and 
N, 62° E,; chert nodules and stringers, 
medium light gray (N 6), weather 
light gray (N 7) to light brown 
(5 YR 6/1}.); 10-15# dolomite; micrite 
envelopes on fossil grains; foraminifera, 
rare corals and brachiopods, crinoid 
columnals, and shell fragments. . . . . 2

7 Dolomitized unsorted biosparite, 
medium brownish gray (5 YR 5/1), 
weathers pale yellowish brown 
(10 YR 6/2) to light gray (N 7); 
ledge forming; joints IT. 2l|° E.; 
abundant calcite veins parallel to 
joints weather light brown (5 YR 6/I4.);
10$ dolomite; corals, bryozoans, 
crinoid columnals, echinoid spines, 
brachiopods, and shell fragments. . . .  2

6 Covered.............. .. . ........... 7
5 Dolomitized sparse biomicrite to 
' poorly washed biosparite, medium 

gray (N 5), weathers light gray 
(N 7); discontinuous outcrops, 
grainy surface; chert "pseudobeds", 
weather moderate brown (5 YR 1|/L}.) 
to light brown (5 YR 5/6) and 
grayish red (5 R 4/2); 15# dolomite; 
sparse shell fragments, gastropods, 
echinoid spines, and foraminifera . . .  2

4 Covered . . . . . . . . . . . . . . . .  Ij.
3 Dolomitized packed biomicrite, medium 

brownish gray (5 YR 5/1), weathers 
pale yellowish brown (10 YR 6/2) 
mottled light gray (N 7)? scattered 
outcrops; joints IT. 11© e . and 
N. 23° E.; 30$ dolomite; packed

2 9 k

21

19
17

10
8
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crinoid columnals, echinoid spines, 
bryozoans, gastropods, ostracods,
and rare recrystallized fusulinids. , . 1 4

2 Covered................ .............. l̂ g 3
1 Dolomitized packed biomicrite, medium 

gray (M 5) to pale brown (5 YR $ / 2 ), 
weathers pale yellowish brown 
(10 YR 6/2); scattered outcrops, 
rough surface; moderately abundant 
calcite veins weather light brown 
(5 YR 5/6); joints 11. k  E.; 10-20# 
dolomite; micrite envelopes on 
fossil grains; bryozoans, echinoid 
spines, and shell fragments . . . . . .  l^ 1 %

Total thickness of Earp Formation in section 
BE 1, 407 feet.
Total thickness of Horquilla Limestone in 
section BE 1, 195 feet.
Basal Contact: Covered.

v

\
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explanation

Description
Light gray coated-grain limestone.Thin-bedded pink and gray banded biomicrite. 
Gray coated-graln limestone with masses of 
euhedral quartz crystals.
Gray biomicrite with bedded chert.
Yellow brown dolomite.
Pink and brownish gray crinoidal-echinoidal biosparite.
Brown pelsparite.
Pinkish dolomite.
Laminated orange dolomite overlain by thin- 
bedded light gray limestone.
Light brown dolomite.
Cherty interlaminated gray and brown dolomite. 
Pink and brown biodolomite to biosparite, with 
algal-coated grains.
Brown and gray banded biosparite.
Mottled brown and pink dolomite with abundant 
chert veinlets.
Pale red biomicrite with large fusulinids.
Light brown dolomite with abundant white blebs. 
Light gray packed fusulinid biomicrite.
Pink packed fusulinid biomicrite.
Gray biosparite veined with brown.
Brown thin-bedded biomicrite.
Gray and brown biointramicrite, • BH 2 ,  unit 

and BH 1, unit 126 in measured sections.
Pale yellowish brown ledge forming biosparite, 
BH 2 ,  unit 2^ and BH 1* unit 11? in measured 

sections.Light gray fusulinid biomicrite = BH 2 ,  unit 
and BH 1, unit 115 in measured sections.

Gray biomicrite, zone of bedded gastropods 
m BH 1, unit 108 in measured sections.
Fusulinid biointrasparite - BH 1, unit 103 
in measured sections.
Red fusulinid biodolomite.
Light brown Caninia biodolomite.
Brown pelsparite, bedded pelecypods.
Gray biomicrite, large orange crinoid columnals 
weather in relief.

• • e •
FaultsBreaks in bed continuity, slump
Contacts
Section linesBeds, strike and dip
Contours

D . l lo f - f  G e o ic ie n c e *  1 ^ 7 5
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EXPLANATION

Limestone Introcloeticlimestone

Oolomitlied
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