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ABSTRACT

The area described in this thesis comprises 
about 4 square miles of the eastern end of Canelo Hills, 
just west of the town of Canelo, Santa Cruz County, 
Arizona.

The rock formations of the area range in age 
from Middle Upper Cambrian to Recent. The periods of 
rocks represented, from oldest to youngest, are Cambrian, 
Devonian, Mississippian, Pennsylvanian, Permian, Creta
ceous, Tertiary and Recent.

The lowest beds are represented by the Abrigo 
Formation of Middle Upper Cambrian age. They are over- 
lain by the Upper Devonian Martin Formation and, in turn, 
are overlain by the Lower Mississippian Escabrosa Lime
stone. The Escabrosa Limestone is overlain by the 
Pennsylvanian Horquilla Limestone which is the basal 
member of the Permo-Pennsylvanian Naco group. The 
Horquilla Limestone is overlain by the Earp Formation of 
Permo-Pennsylvanian age; the Paleozoic rocks are in 
thrust fault contact to the east with Cretaceous (?) 
rocks. The Paleozoic formations have been folded, thrust 
and normal faulted and now comprise a series of tilted 
fault blocks.
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The earliest major deformation of the sedimentary 

section probably occurred during post-Permian to pre- 
Cretaceous time with repeated deformation in late Cretace
ous and Cenozoic time. Cretaceous (?) rocks have been 
intruded by rhyolites of post-Cretaceous (?) age.



INTRODUCTION

Location and Access

The area mapped is about 4 square miles and is 
located approximately 12 miles southeast of Sonoita, 5 
miles south of Elgin and a mile and a half west of 
Canelo, Santa Cruz County, Arizona.

The exact location is sec. 36 T.21S. R.17E.; 
sec. 31 T.21S. R.18E.; sec. 1 T.22S. R.1?E.; sec. 6 
T.22S. R.18E.; and is found on the U. S. Geological 
Survey O'Donnell Quadrangle, 1956.

State Highway 83 passes through the northeastern 
part of the area. The dirt roads from Elgin and Sonoita 
are open to ordinary cars throughout the year. Trails 
into this area can be travelled only by a jeep or a pick
up truck (Figure 1).

Topography and Climate

The primary topographic feature of the area is 
a chain of hills that trends north, then swings in a 
westerly direction; maximum elevation of the hills is 
about 5775 feet; the valleys have an elevation of about 
5100 feet giving a relief of some 700 feet. Slopes are

1
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moderately steep in the bed rock areas and more gentle in 
the alluvial and valley areas. The area drains into Post 
Canyon on the west and 0*Donnell Canyon on the east; these 
streams flow northward and join about three miles to the 
east of the area.

The area of study lies on the border between the 
Sonoran Desert and the Mexican Highland sections of the 
Basin and Range Province as defined by Fenneman (1931)• 
Rainfall is 15 to 20 inches annually, and occurs princi
pally during July, August and September, and consists of 
thunder showers in the middle or late afternoon. The 
occasional winter rains are gentle; sometimes snow 
occurs.

The mean annual temperature at Canelo is about 
60 °F with maxima of 109 °F and minima of 8°F.

Flora and Fauna

The plant and animal life are typical of south
eastern Arizona. The more common flora are Manzanita 
(Arctoetapphvlos pungens), buckbush (Ceanothus greggii), 
mountain mahogany (Cereocarpus brevilocus), buckthorn 
(Rhumorus spp.), cats claw (Mimosa Biunifera). mesquite 
grass (Bouteloume), mesquite (Prosopis velutina), desert

3

hackberry (Cellis pallida). The animal life is abundant
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and includes coyotes, white tail deer, badgers, bobcats, 
foxes, rabbits, javelina, pigeons and doves.

Purpose of the Study

The geology of the eastern end of the Canelo 
Hills has not previously been mapped in detail. There
fore, the purpose of this study is to map the Paleozoic 
and Cretaceous beds and to determine their age, thickness, 
lithology, distribution and the geologic relationships of 
various units.

Method of Treatment

Field work commenced in October, 1966, and 
extended through April, 1967, and consisted of making a 
detailed geologic map of the formations with the aid of 
aerial photographs. United States Soil Conservation 
Service air photos of a scale 1:31,660 were enlarged to 
a scale of 1:7,920 and mapping was done directly on then. 
The geology was traced from these enlargements and trans
ferred to a similarly enlarged portion of the United States 
Geological Survey topographic map of the O’Donnell Canyon 
Quadrangle, 1956. This formed the final map.

Since the area is highly faulted, sections were 
carefully selected and were measured by tape where the 
formations were best exposed and least faulted. Fossil



collections were made and identified in the laboratory to 
determine the age of the formations.

The classification of carbonate rocks, based on 
Folk (1959) was used for petrographic description of 
thin sections (Table I). The colors of the rocks are 
described using a Rock Color Chart (Goddard, et al., 1948).

Previous Work

No previous detailed geologic mapping has been 
made in the area. However, Schrader (1909) roughly mapped 
part of the Canelo Hills and mentions their geology in 
connection with his survey of some 200 mines and pros
pects located in the Patagonia and Canelo Hills area.

Detailed geologic mapping of the Canelo Hills, 
four miles west of the area was done by John E. Feth 
(1947)• Feth's map, on a scale of two inches to the 
mile, shows Permian, Cretaceous and Tertiary rocks as 
being present. More recent reconnaissance mapping by 
Eldred D. Wilson, et al. (I960) appears in the Geologic 
Map of Pima and Santa Cruz Counties, Arizona. That map 
shows the rocks of the area to be "Carboniferous and 
Devonian" sediments.

5



NOTES TO CLASSIFICATION TABLE

* designates rare rock types♦
1. Names and symbols in the body of the table refer to 

limestones. If the rock contains over 10 percent 
replacement dolomite, prefix the term "dolomitized” 
to the rock name, and use DLr or DLa for the symbol 
(e.g. Dolomitized Intrasparite, Ii:DLa). If the rock 
contains over 10 percent dolomite of uncertain origin, 
prefix the term "dolomitic" to the rockname and use 
dLr or dLa for the symbol (e.g. Dolomitic biomicrite 
Ilbrdla). If the rock is a primary dolomitei prefix 
the term "primary dolomite" to the rock name, and use 
Dr or Da for the symbol (e.g. Primary Dolomite Intra- 
micrudite, Ilk:Dr). Instead of "Primary Dolomite 
Micrite" the term "Dolomicrite" may be used.

2. Upper name in each box refers to calcirudites (median 
allochem size larger than 1.0 mm), and lower name 
refers to all rocks with median allochem size smaller 
than 1.0 mm. Grain size and quantity of ooze matrix, 
cements, or terrigenous grains are ignored.

3. If the rock contains over 10 percent terrigenous 
material, prefix "Sandy," "Silty," or "Clayey" to the 
rock name, and "Ts," "Tz," or "Tc" to the symbol 
depending on which is dominant (e.g. Sandy Biosparite, 
TsIb:La, or Silty Dolomitized Pelmicrite, TzIIp:DLa). 
Glauconite, cellophane, chert, pyrite, or other modi
fiers may also be prefixed.

4. If the rock contains other allochemS in significant 
quantities that are not mentioned in the main rock 
name, these should be prefixed as qualifiers imme
diately before the main rock name (e.g. Fossiliferous 
Intrasparite, Oolitic Pelmicrite, Pelletiferous 
Oosparite, or Intraclastic Biomicrudite). This can be 
shown symbolically as Ik(b), Io(p), Ilb(i), respec
tively.

5. If one or two types of fossils are dominant, this fact 
should be shown in the rock name (e.g. Pelecypod Bio- 
sparruditei Crinoid Biomicrite, Brachiopod-Bryozoan 
Biosparite, etc.)

6. If the rock was originally microcrystalline and can be 
shown to have recrystallized to microspar (5 to 10 
microns, clear calcite) the terms "microsparite," "bio- 
microsparite," etc. can be used instead of "micrite" or 
"biomicrite.”

7. Specify crystal size as shown in the examples.
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STRATIGRAPHY

General

No Precambrian rocks are exposed in the area.
The exposed Paleozoic rocks are of Cambrian, Devonian, 
Mississippian, Pennsylvanian and Permian ages. Rocks 
of Cretaceous (?) age are in fault contact with the 
Paleozoic rocks on the east side of the area. Tertiary 
conglomerate is exposed in a gully on the southeast cor
ner of the area. The valleys are covered by Quaternary 
alluvium.

The Paleozoic rocks are primarily massive lime
stone with minor amounts of sandstone and shale. Several 
disconformities of varying magnitude are present. The 
Cretaceous (?) rocks are mainly represented by conglom
erates and units of sandstone and shale. Some rhyolite 
intrusions occur along the bedding planes. Tertiary 
rocks are composed of conglomerates cemented by caliche. 
Quaternary Alluvium consists of unconsolidated sand, 
silt and clay.
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Cambrian Abrigo Limestone

The name Abrigo Limestone was proposed by Ransome 
(1904) for the Cambrian limestone overlying the Bolsa 
Quartzite in the Bisbee, Arizona, area. The name was 
extended by Ransome (1916) into the Tombstone district 
and by Gilluly (1956) into the Dragoon Quadrangle which 
is located 35 miles to the northeast of the area.

The Abrigo Limestone is distinguished by its thin 
wavy bedding, by beds of edgewise conglomerates, by 
sandy carbonates and irregular silty and sandy units 
which separate into rounded lenses. Beds consist of 
massive limestone of pale brown color (5 YR 5/2), dolo
mite of moderate red color (5 R 5/4), micaceous quartzite 
of greenish gray color (5 G 6/1) and (5 YR 4/l) and sand
stone of grayish orange pink color (5 YR 7/2) with shale 
interbeds.

The Abrigo Limestone becomes increasingly sandy 
in the upper part and is terminated upward by a ledge of 
sandstone or quartzite (Figure 2). It is clear from the 
gradual transition of the underlying beds into this 
ledge that this sandstone is part of the Cambrian 
sequence, even though no fossils have been found in it.
It is not considered to be a basal bed of the overlying 
Martin Formation (Gilluly 1956).



Figure 2 Top of Abrigo Limestone. The 
hammer rests on the sandstone 
quartzite ledge of the Abrigo 
Limestone. Martin Formation 
is immediately above the ledge.
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The measured thickness of Abrigo Limestone 

(Appendix section D) is 66 feet. However, a longer expo
sure of Abrigo Limestone is found to the south of the 
area, but it may have been faulted. It is covered, in 
places, by alluvium.

The only fossil found clear enough to be identi
fied was Lingula sp. However, fossils of Middle and 
Late Cambrian age have been found in the Abrigo sections 
in other localities (Stoyanow 1936).

The Abrigo Limestone is unconformably overlain 
by the Devonian Martin Formation in all the areas where 
Abrigo Limestone is in thrust fault contact with Cre
taceous (?) rocks in section 6. To the south in section 
7 the lower contact of the Abrigo Limestone is covered 
by alluvium. However, the alluvium in the northeast 
corner of section 7 is mainly composed of Cretaceous (?) 
rubble but the southeast of section 6 is mainly covered 
by Devonian Martin Formation rubble.

Devonian Martin Formation

The name Martin Limestone was proposed by 
Ransome (1904) for the Limestone of Devonian age near 
Bisbee. He later extended the name into the Tombstone, 
Globe, Ray, and Roosevelt areas. Gilluly (1956) further 
extended the name into central Cochise County.
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The Martin Formation consists primarily of lime

stone and dolomite with some sandstone and shale, espe
cially in the lower part but sandy and shaly limestone 
and dolomite are found throughout the section. The beds 
are generally 1-3 feet in thickness and are intermediate 
in thickness between the thin bedded underlying Abrigo 
Limestone and the thicker beds of the overlying Esca- 
brosa Limestone. Sandy and shaly units, together with 
the darker color of the Martin Formation, distinguish it 
from the Escabrosa Limestone.

The color of the limestone units varies between 
light brownish gray (5 YR 6/1) and moderate brown (5 YR 
4/4), whereas, the color of dolomite units usually varies 
between pale reddish brown (10 R 5/4) and pale red (10 R 
6/2).

In the area of this report, the formation is 18? 
feet or more thick (see Appendix section B). The Martin 
Formation is exposed throughout the area but the best 
exposures are found in section 6.

The Martin Formation contains many fossils of 
Devonian age, the most common and characteristic being 
Favosites limitaris: Thamnopora (Cladopora. Coenites), 
Hexagonaria and Actinostroma. Towards the upper part of 
the formation in the Canelo Hills there is a silicified 
reef composed of many forms of colonial corals,
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brachiopod fragments and bryozoans. The presence of this 
reef also was noted by Stoyanow (1936).

In the area, the Martin Formation lies discon
formably on the upper Cambrian Abrigo Formation and 
grades upward into the overlying Mississippian Escabrosa 
Limestone. Neither contact is marked by any apparent 
erosional or structural features. The lower limit of the 
Martin Formation is the top of the Abrigo quartzitic 
sandstone and the upper limit of the Martin Formation is 
established at the top of the upper zone of pink sandy 
limestone and siltstone which weathers to pale red in 
contrast to the medium gray color of the Escabrosa Lime
stone.

Mississippian Escabrosa Limestone

The name Escabrosa Limestone was given by Ransome 
(1904) to the limestones of Mississippian age near Bisbee 
and was later extended by him (1916) into the Tombstone 
district. Stoyanow (1936) used the name for the Lower 
Mississippian strata in all parts of southeastern Arizona. 
Gilluly, Cooper, and Williams (1954) extended the name 
into central Cochise County. In recent mapping by the 
U. S. Geological Survey (Cooper and Silver 1964) the name 
has been extended into the Dragoon quadrangle.

The Escabrosa Limestone is generally thick bedded, 
gray (N6) to pale reddish brown (10 R 5/4), medium to
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coarse grained, and contains many crinoid fragments, 
especially in the upper part. In the lower portion of 
the formation are some silty, sandy dolomite beds.
Towards the top of the Escabrosa the amount of dolomite 
is considerably less. Some red and gray shale also is 
present in the upper part of the formation. Four hundred 
sixty feet above the base the formation has chert pods 
and lenses more than a foot thick. In the lower parts of 
the formation the chert occurs usually as small nodules.
The color of the chert is white, red and gray on fresh 
fractures but is rusty red on weathered exposures. The 
Escabrosa Limestone shows white calcite centers of 
recrystallization on the lower part of the formation.

In the area, 523 feet of Escabrosa Limestone 
were measured and described (Appendix section B). The 
section was measured from the top of the Martin Forma
tion to the top of the north side of the hill in NE 1/4 
NE l/4 SE l/4 sec. 1. The west side of this hill is dip- 
slope and poorly exposed so it was not measured. The 
total Escabrosa thickness is greater than what was meas
ured.

The following fossils of Mississippian age were 
identified in the Escabrosa Limestone: Lithostrotionella
confluens, Lithostrotionella sp., Triplophyllites sp., Syr- 
ingopora and Vesciulophyllum. Many silicified Zaphrentoid
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horn corals (Figure 3) are found in the formation as 
are numerous crinoid and brachiopod fragments. Sili- 
fication of fossils is characteristic of the Escabrosa 
Limestone.

In the Canelo Hills the Escabrosa Limestone is 
widely exposed. However, the massive ridges and cliffs 
characteristic of the formation in most of the southern 
Arizona exposures are absent. The lower contact of the 
formation is easily recognized by its greater resistance 
to weathering as compared to the Martin Formation. The 
Escabrosa Limestone areas are rocky with limestone out
crops and ridges and often have steeper slopes; the Mar
tin Formation areas are smoother with less steep slopes. 
Usually the contact is obscured by float and debris 
derived from both the Mississippian and Devonian forma
tions. The upper contact is not as clearly expressed 
because of the similarity of resistance to weathering 
of the upper part of the Escabrosa Limestone and the 
overlying Horquilla Limestone. The upper contact of the 
Escabrosa Limestone with the Pennsylvania Horquilla Lime
stone in E l/2 of sec. 1 is faulted; elsewhere, the 
Horquilla Limestone lies disconfomably on the Escabrosa 
Limestone.



Figure 3 Horn corals in the Escabrosa 
Limestone



16
Pennsylvanian Horquilla Limestone

The Horquilla Limestone is the basal member and 
most widely exposed foraation of the Naco group. The 
name Naco Limestone was proposed by Ransome (1904) for 
the limestone of Pennsylvanian age above the Escabrosa 
Limestone and below the Cretaceous rocks in the Bisbee 
area. Gilluly (1954) proposed Naco as a group name and 
redefining the Naco subdivided it from the base upwards 
into the Pennsylvanian Horquilla Limestone, the Permo- 
Pennsylvanian Earp Formation and the Permian Colina 
Limestone, Epitaph Dolomite, Schearer Formation and the 
Concha Limestone. The divisions present in the area of 
this study are the Horquilla Limestone and the Earp 
Formation.

The Horquilla Limestone primarily consists of a 
series of moderate reddish brown (10 R 4/6), light 
brownish gray (5 YR 6/1) and medium light gray (N 6) 
limestone beds, 1-3 feet thick, interbedded with thin 
beds of pink shale and pink shaly limestone. The topo
graphic expression of the Horquilla Limestone is dip- 
slope, marked by ribbed appearance resulting from regu
larly spaced ledges of limestone alternating with the 
softer, easier weathering shaly limestone units.

Nodules and lenses of gray, white and pink chert 
which weather a rusty brown color on exposed surfaces are



found throughout the limestone portion of the formation.
In the Canelo Hills only 170 feet of Horquilla 

Limestone were measured and described (see Appendix sec
tion A) because the formation is highly faulted. The 
only available section to measure was between two faults. 
It is an incomplete section both at the top and at the 
base and, therefore, is considerably thinner than sec
tions measured in the areas to the east and southeast.

Much of the Horquilla Limestone is fossiliferous 
and contains fusulinids, productid and spriferoid brach- 
iopods, corals and fragments of crinoids. Several beds 
rich in fusulinids are helpful in distinguishing the 
Horquilla Limestone from the underlying Escabrosa Lime
stone which lacks fusulinids.

In the Horquilla Limestone, Pennsylvanian macro
fossils such as Dictyoclostus, sp., Syringopora sp., 
Chaeteles milliporacecus and Caninia sp. were found. 
Fusulinids identified by Alastair Reid (personal commun
ication, 1967) are Fusulinella dosensis, Profusulinella 
capiosa, and Profusulinella walnutensis of Upper Derryan 
age.

The Horquilla Limestone outcrops in sections 1 
and 36 of the area. The base of the formation is some
times in fault contact with the underlying Escabrosa 
Limestone and sometimes lies unconformably on the

17



Escabrosa Limestone. The upper contact of the Horquilla 
Limestone is in fault contact with the overlying Earp 
Formation to the east of section 1 and is overlain con
formably by the Earp Formation in other parts of the 
area.

Permo-PennsyIvanian Earp Formation

The Earp Formation (Gilluly, Cooper and Williams, 
1954) p. 18) was named for the exposure of the formation 
on the south side of Earp Hill in the Tombstone Hills.
In the area, the Earp Formation cannot be measured because 
of poor exposures and faulted sections. However, the 
Earp Formation is seen cropping out in the southwest and 
northwest parts of the area.

The Earp Formation is composed of calcarenites, 
siltstone and limestone that are weakly resistant to 
erosion and which form concave slopes and synclines.
The beds are 6 inches to 2 feet thick and average 1-1/2 
feet thick. The limestone is of light brownish gray 
(5 YR 6/l) and sparry on fresh surface. The siltstone 
and calcarenites are dusky red (5 R 3/4) to moderate 
orange pink (10 R 7/4). It weathers easily and outcrops 
only in gullies. Details of bedding and lithology are 
usually obscure. The conglomerate, with high incidence 
of orange to red chert pebbles, is found in several



places in the Earp sections. Beds of such conglomerate 
are recorded about 350 feet below the top of the Earp in 
the type section in the Tombstone Hills (Donald L. Bryant 
1959).

Fossils in the Earp Formation were found only in 
the limestone beds. Large fusulinids are abundant, rang
ing up to 9 mm in length and 3 mm in diameter. These 
fusulinids are identified as Triticites sp., of Virgilian 
age. The other fossils found were Neospirifer cameratus 
and Dictyoclostus. Echinoid spines and crinoid stems are 
also common but less abundant. The Earp Formation is 
usually in fault contact with the Horquilla Limestone.

The Earp section between the conglomerate and 
Horquilla Limestone is generally faulted out. However, 
several hundred feet of Earp Formation above the conglom
erate are present. These are the youngest Paleozoic 
rocks in the area.

Mesozoic Rocks

The Cretaceous (?) rocks are in thrust fault con
tact with the Paleozoic rocks in the area. The Cretaceous 
(?) sequence is composed of clastic rocks consisting of 
conglomerates, sandstones, and shales with interbedded 
limestone (Figure 4)• The conglomerate is composed of vol
canic fragments, quartzite and limestone pebbles in a sandy 
matrix. The pebbles are well rounded and some are highly 
spherical.
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Figure 4 Cretaceous (?) rocks dipping 
northeast
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Some sills of rhyolite have been interbedded along 

the bedding planes at some localities throughout the area.
Schrader (1915) speaks of "relatively soft inter

bedded shales, sandstones and calcareous layers having a 
maximum thickness of about 6,000 feet." Schrader (1915) 
found faunal evidence and correlated these rocks with 
the Comanche series (Bisbee group) of the Bisbee Quad
rangle. Feth (1947), studying these rocks in his area,
5 miles west of the mapped area, placed then as Creta
ceous (?) in age due to their stratigraphic position 
and named them Canelo Redbeds.

There is no evidence for their age in the map 
area although there is a marked difference between the 
lithologic characteristics, color, and structural atti
tude of these rocks and the Paleozoic beds. Their fault 
contact with the Paleozoic section also strongly suggests 
a Cretaceous (?) or early Tertiary age.

Tertiary and Quaternary Rocks

Tertiary Rocks
Tertiary rocks are exposed in section 6 of the 

area. They do not cover a great areal extent but are 
6-10 feet thick. They are composed of rounded pebble 
conglomerates partly cemented by caliche.



Quaternary Alluvium
Quaternary alluvium covers valleys of the area of 

study. The thickness varies from 1-2 feet thick. They 
are composed of the debris of the older rocks and con
sist of sand, silt and clay.
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STRUCTURAL GEOLOGY

General

This area is part of the Canelo Hills which are 
located in the Basin and Range Province of southern 
Arizona.

The area has been broken into a very complex 
series of thrust and tilted fault blocks. Folding is 
present but on a smaller scale.

The Paleozoic formations are deformed by folds 
and generally dip to the southeast. The Cretaceous 
(?) formation generally dips uniformly northeast. Post- 
Cretaceous (?) beds in the area are generally flat 
lying.

All the Paleozoic formations have been thrust 
over Cretaceous (?) rocks.

Folding

Two major synclinal folds were mapped (Plate 1) 
with axes trending approximately northwest-southeast. 
These are located in sections 36 and 1. A major anti
cline in section 6 trends approximately north-south. 
Other anticlines and synclines of small areal extent are
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scattered throughout the Paleozoic section. However, 
complex faulting and slumping may account for some of the 
changes in dips and strikes of the formations in the area 
and thus may give an appearance of anticlinal and syn
clinal structures to the beds. These may not actually be 
due to small scale folding. Minor folding and overturn
ing of beds are also present along some of the faults in 
the area.

The age of the folding is post-Earp and pre
thrust fault.

Faulting

Faulting consists of one major thrust fault and 
a series of steep angle faults. The latter are considered 
to be all normal in character.

Thrust Fault
The outstanding structural feature of the Canelo 

Hills is a low angle thrust fault which cuts through the 
entire Paleozoic section from the Permo-Pennsylvanian 
Earp Formation to the Cambrian Abrigo Limestone. The 
thrust fault is exposed on the east and northeast sides 
of the Hills. To the north the thrust continues beyond 
the mapped area. To the south it continues into section 
6 near the junction of Highway 63 and the Black Oak 
Cemetery trail and then disappears under the alluvium.
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To the west of section line 36 and 31 the thrust fault 
almost cuts off all the eastern flank of the syncline.

Where well exposed, especially to the north, the 
thrust fault is marked by a zone of brecciation and meta
morphism as thick as 10 feet. There is also often a 
topographic expression of it.

The fault is considered to be a thrust fault 
because the fault plane dips at a low angle (Figure 5) 
and the Paleozoic beds overlie the Cretaceous (?) beds.

The direction in which the thrust sheet moved is 
to northeast. This is the same direction Gilluly (1956, 
PI. 6) shows thrust fault movements in central Cochise 
County.

The thrusting took place after the deposition of 
the Paleozoic and the Cretaceous (?) rocks. Therefore, 
since the Paleozoic rocks are thrusted over the Creta
ceous (?) rocks the thrusting should be post-Cretaceous 
(?) or early Cenozoic in age.

Northeast-Southwest Striking Normal Fault in Section 1
A northeast-southwest striking normal fault cuts 

through the Mississippian Escabrosa Limestone, Pennsyl
vanian Horquilla and possibly some of the Permo-Pennsyl- 
vanian Earp Formation to the southeast in section 1. To 
the north the fault brings Mississippian Escabrosa



Figure 5 Thrusted Horquilla Limestone 
(left of hammer) underlain by 
Cretaceous (?) rocks (right of 
hammer). Hammer rests on 
Cretaceous (?) rocks; limestone 
blocks to right of hammer are 
Horquilla float
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Limestone into contact with the Pennsylvanian Horquilla 
Limestone. The amount of throw is quite large. In that 
area the movement of the western block relative to the 
eastern block is around 600 feet.

Two faults separate an area of Horquilla Lime
stone from the underlying Escabrosa Limestone and over- 
lying Earp Formation. These swing westerly from the 
south and are cut off by this main northeast-southwest 
fault. Therefore, this main fault is older'than the 
other two faults.

The angle of dip of this normal fault is almost 
vertical. However, the angle of dip of the other two 
faults could not be measured.

Southwesterly Trending Fault Bounding Horquilla Limestone 
Block in Section 1

The fault trace of the surface lies near the 
line between sections 1 and 12. The Horquilla Limestone 
block is only a few feet thick at its southern end but 
widens northwestward as the two faults diverge. The 
lowest exposed Earp Formation along the contact of the 
fault is the Earp Conglomerate, which is about 130-300 
feet below the top of the Earp Formation in southeastern 
Arizona. Therefore, at this point the throw of the fault 
is about 800 feet if the Earp section found in the 
Gunnison Hills is taken as a measure.



North-South Striking Normal Fault
A major north-south trending fault cuts through 

the Paleozoic rocks and minor faults strike east and 
west from it. The dovmthrown block is to the west.
The Post Canyon intermittent stream follows the fault 
line to the north. The fault continues to the north but 
disappears under the alluvium of the stream. The dips 
of the beds on both sides of the fault are of different 
attitudes because of the minor faults cutting through 
both blocks. This fault cuts and offsets the main east- 
west trending normal fault which is described next.

East-West Striking Normal Fault
The east-west striking normal fault outcrops at 

the southwest corner of section 36 and terminates at the 
southeast corner of section 36 near the thrust fault.

The downthrown block is to the north and cuts 
part of the Escabrosa Limestone and part of the Horquilla 
Limestone. The dips of the beds on both sides of the 
fault are in opposite directions. The upthrown block to 
the south has beds dipping to the south and southeast 
while the downthrown block has beds dipping to the north 
and northeast.

The downthrown block has been tilted to the east. 
To the west the Devonian Martin Formation is in contact



with the Escabrosa Limestone on the downthrown side, but 
to the east the Martin Formation on the upthrown side is 
in contact with the Horquilla Limestone on the downthrown 
side.

The fault before its disappearance to the east is 
cut by minor faults striking south and north and as has 
been mentioned this major east-west fault has been cut 
and offset by the major north-south fault.

Minor Faults
Numerous other minor faults too small to be 

shown on the map are present throughout the mapped area.

Unconformities

The various unconformities between strata of dif
ferent ages have been discussed in detail in the previous 
sections dealing with the stratigraphy and lithology of 
the various rocks in the area. The major disconformity 
is the one separating the Cambrian from the Devonian. 
Another disconforaity separates the Mississippian Esca
brosa Limestone from the overlying Pennsylvanian Horquilla 
Limestone. Other minor time breaks which may be present 
within each rock system have not as yet been recognized.
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GEOLOGICAL HISTORY

Paleozoic rocks in the area are composed largely 
of marine limestone and reworked detrital sediments 
deposited on a shelf area located along the western side 
of the Sonoran Geosyncline.

The Abrigo Limestone of the Middle and Upper 
Cambrian was deposited in a shallow, stable sea but was 
not far from the shoreline.

The Abrigo Formation, with sandstone, shales and 
siltstones in the lower portion, limestone in the middle 
and shales and sandstone in the upper portion, represents 
a transgression followed by a regression of the Cambrian 
seas coupled possibly with a change in geographic condi
tions (McKenna 1966).

The Abrigo becomes increasingly sandy in the 
upper part and terminates in a thin layer of quartzite 
sandstone deposited over all of southern Arizona. As 
the Cambrian period came to a close, this sandstone may 
represent a withdrawal of the Abrigo sea but more 
likely represents the debris accumulated while the area 
was essentially at sea level undergoing neither erosion 
nor deposition during all of Ordovician, Silurian
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and part of Devonian time (Gilluly 1956). The Martin 
limestone represents a shallow sea deposit. The increas
ing proportion of clastic sediments towards the north 
strongly suggests the general direction of the source 
area (Stoyanow 1942). By Middle Devonian time seas 
were encroaching upon the area from the south. Devonian 
sedimentation apparently occurred on a broad shelf area 
undergoing differential subsidence. Limestones, which 
were later dolomitized, were deposited in shallow waters 
which were highly saline (Wright 1964).

The Devonian Martin Limestone is conformably 
overlain by the Lower Mississippian Escabrosa Limestone. 
There is no direct evidence of disconformity between the 
systems.

The Escabrosa Limestone is composed primarily of 
limestone and minor amounts of clastic material and chert. 
The Escabrosa Limestone was deposited in a shallow sea 
which occupied the Sonoran geosyncline and opened to the 
south. By Mississippian time, the shoreline had receded 
northward; after Mississippian time, the area was uplifted 
and eroded. However, the magnitude of erosion is inde
terminate.

The sea advanced again from the south and east 
along the old Sonoran geosyncline during Pennsylvanian 
time and the Horquilla Limestone was deposited. The



thick sequence of Pennsylvanian limestone indicates the 
deepening of the basin during the time the Horquilla 
Limestone was deposited.

No withdrawal of seas occurred at the end of the 
Pennsylvanian period. During Wolfcampian time, clastic 
deposition increased and limestone deposition decreased 
(Pye 1959)• It was during this time that the Earp 
Formation was deposited.

Sometime after the close of the Paleozoic era, 
the area was faulted, uplifted and deeply eroded. Post- 
Permian to Pre-Tertiary sediments are generally elastics 
and reddish in color with increasing amounts of volcanic 
material. Some Jurassic and possibly older Mesozoic 
beds have been tentatively identified north of the area. 
But in general southeastern Arizona was an area under
going erosion and non-marine or near-shore deposition 
during much of the early Mesozoic pre-Cretaceous time.

Cretaceous (?) clastic rocks are in thrust fault 
contact with the Paleozoic rocks. Their coarseness and 
roundness indicate a relatively high relief in nearby 
areas. Later as the highlands were reduced, the Creta
ceous (?) rocks were finer grained and deposited in 
shallow marine, near shore and continental environments 
which reflect a shallow oscillating basin.
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The Laramide Orogeny in late Cretaceous and/or 
early Tertiary time resulted in extensive structural 
deformation of the Cretaceous (?) rocks and Paleozoic 
rocks in the area in terms of faulting and tilting of 
fault blocks. Deformation was also accompanied by igne
ous intrusions into the Cretaceous (?) rocks.

Uplift and erosion of the various outcropping 
strata alternated with deposition of debris in the form 
of alluvium in late Tertiary and Cenozoic time. At 
times erosion was more important and at other times 
deposition was more prevalent. At present, erosion is 
of primary importance.
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APPENDIX

LOCATION AND DESCRIPTION OF 
MEASURED SECTIONS



SECTION A

Location: Canelo Hills, NE 1/4 W  1/4 SE l/4
Sec. 1, T. 22S., R. 17E. Faulted section. 
Strike N. 2° Wj dip 40° SE.

Quaternary:
Alluvium

P ennsylvanian:
Horquilla Limestone

Unit Feet
29 Crinoidal biomicrite: light brownish gray

(5 YR 6/1), weathers to light gray (N 7), 
brachiopod fragments, crinoid columns, 
forams, brachiopod fragments filled with 
sparite; lenses of well washed biosparite; 
broken angular, fine to medium fragments 
of bryozoans. Beds 1-3 feet thick; scat
tered chert pebbles....................  9

28 Intraclastic fusulinid biosparite: light
brownish gray (5 YR 6/1), weathers to 
medium light gray (N 6), intraclasts are 
micrite, small foraminifera, well washed, 
slightly silty; beds 2-3 feet thick; chert 
along bedding planes . . . . . . . . . .  10
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Unit
2? Covered: probably shale or shaly limestone . . 13
26 Biomicrite: light brownish gray (5 YR 6/1),

weathers to medium light gray (N 6), fusuli- 
nids, gastropods and crinoid columns are 
replaced by sparry calcite; fractures filled 
with sparry calcite; beds 1-2 feet thick;
scattered chert ........................... 6

25 Strongly intraclastic biosparite: moderate red
(5 R 5/4), weathers to light brownish gray 
(5 YR 6/1), intraclasts silty micrite.
Fusulina: beds up to 1 foot thick interbedded
with shale.............. ................ 13&

24 Biomicrite: medium light gray (N 6), weathers
to light gray (N 7)> brachiopod fragments, 
algae and gastropods are replaced by sparry 
calcite. Fossils filled with micrite; beds 
up to 2 feet thick; soft, interbedded with
shale..................................... 7i

23 Fusulinid biosparite: pale red (5 R 6/2),
weathers to light brownish gray (5 YR 6/1), 
small forams, brachiopods and algae;
Profusulinella, Fusulinella; non-resistant

35
Feet

3



Unit Feet
22 Silty micrite: medium gray (N 5), weathers

medium light gray (N 6), fractures filled 
with sparry calcite; silt is medium to 
coarse silt size; non-resistant; section 
transferred 50 feet north along strike . . .  4

21 Silty gastropod biomicrite: light brownish
gray (5 YR 6/1), weathers medium light gray 
(N 6), gastropods are filled with sparry 
calcite; silt is fine to medium silt size; 
beds 1-2 feet thick; scattered red chert and
calcite veins ..........  . . . . . . . . .  5

20 Poorly washed fusulinid biosparite: medium
gray (N 5), weathers to medium light gray 
(N 6), abundant foraminifera and some algae; 
fractures filled with sparry calcite.
Fossils: Fusulinella dosensis, Profusulin-

36

ella walnutensis; beds up to 2 feet thick, 
scattered red chert and calcite veins . . .  9&

19 Covered: possibly shale . . . . . . . . . . .  2



Unit Feet
18 Intraclastic foraminiferal biomicrite: light

brownish gray (5 YR 6/l), weathers to medium 
light gray (N 6), intraclasts well rounded 
and sand size; fine to coarse crinoid columnals, 
algae, echinoid spines; slightly silty, sub
rounded, coarse silt and fine sand; thin
bedded; resistant . ........................  3

17 Covered: probably shale or shaly limestone . . 4
16 Silty biomicrite: same as unit 18; fractures

filled with sparry calcite; iron stained . . &
15 Covered: probably shale or shaly limestone . . 4
14 Well washed gastropod biopelsparite: light

brownish gray (5 YR 6/l), weathers medium 
light gray (N 6); crinoid stems, algae, 
brachiopods and fusulinids. Most fragments 
are well rounded; gastropods filled with 
micrite; some fragments iron stained; beds
1 foot thick, resistant ....................  4

13 Poorly washed algal biosparite: light brownish
gray (5 YR 6/1), weathers light gray (N 7); 
algae, crinoids, fusulinids and brachiopod 
fragments; gastropod fragments are partially 
replaced by sparry calcite. Fractures are 
replaced by iron stained sparry calcite:
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silty; grains sub-angular to sub-rounded, 
mainly coarse silt, some fine; beds up to 1 
foot t hick.......... .................... .. 3i

38
Unit Feet

12 Silty micrite: medium light gray (N 6), wea
thers light gray (N 7); silt; sub-angular to 
sub-rounded, very poor sorted; medium to fine 
sand; fractures filled with sparry calcite 
iron stain; beds up to 3 feet thick, resis
tant .......................................  7i

11 Silty biomicrite: medium gray (N 5), weathers
medium light gray (N 6); silt grains sub- 
angular to sub-rounded, fossils too small,
fine to very fine sand range..............  6

10 Silty intraclastic biomicrite: moderate red
dish brown (10 R 4/6), weathers pale red 
(5 R 6/2), intraclasts are sub-angular to 
sub-rounded and sand size; silt coarse to 
fine sand size, sub-angular to sub-rounded; 
fractures iron stained and filled with 
sparry calcite; bedding non-resistant.
Move 50 feet north along strike..........  10&

9 Biomicrudite: pale red (10 R 6/2), light
brownish gray (5 YR 6/1), gastropods, 
crinoid columnals, brachiopods and



Unit
39

Feet
ostracods; fossil fragments filled and par
tially replaced by sparry calcite; silt; 
sub-angular to sub-rounded, poorly sorted, 
coarse to very fine sand size . . . . . . .

8 Biomicrite: moderate red (5 R 5/4)> weathers
pale red (10 R 5/4), crinoid stems, brachio- 
pods and algae; pockets filled with sparry 
calcite; stylolites filled with iron stain; 
silty, sub-angular to sub-rounded grains,
coarse to fine sand .......................  12^

7 Covered: probably shale or shaly limestone . 8^
6 Laminated calcerous silt: moderate reddish

brown (10 R 4/6), weathers moderate orange 
pink (10 R 7/4), silt grains sub-angular, 
poorly sorted, medium to coarse. Lamination 
caused by some cemented by silica and some 
by calcite; fractures mainly replaced by
calcite............ .................... .. 3

5 Alternating biomicrite and biosparite: moder
ate red (5 R 5/4), weathers pale pink 
(5 RP 8/3), poorly washed, crinoid columns, 
algae and brachiopods; silty; quartz grains 
sub-angular, very fine sand size, poorly 
sorted; iron stained stylolites ..........  3&
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Unit Feet

4 Poorly washed ostracod biosparite: pale red
purple (5 HP 6/2), weathers medium light 
gray (N 6), ostracods filled with sparite, 
algae, crinoid columnals; stylolites iron 
stained .. . . ...................... 2h

3 Algal biosparite: grayish red purple (5 RP
4/2), weathers light brownish gray (5 YR 6/1), 
fusulinids, small forams, some pellets, rounded 
brachiopod fragments; stylolites filled with 
sparry calcite, iron stained; bed up to 1 foot
thick, resistant.................. .. 4&

2 Sparse biomicrite: medium light gray (N 6),
weathers light gray (N 7)* fractures filled
with sparry calcite........ ..............  2^

1 Crinoidal biosparite: light brownish gray
(5 YR 6/1), weathers light gray (N 7), 
poorly washed, crinoid columns, algae, 
brachiopod fragments; beds 1 foot thick
interbedded with shale, mottled 3

Total thickness Horquilla Limestone 170
Faulted
-Pennsylvanian Escabrosa Limestone



SECTION B

Location: Canelo Hills, NE l/4 NE l/4 SE l/4, Sec. 1,
T. 22S., R. 17E. Top of hill.
Strike N. 15° W; dip 17° SW.

Mississippian:
Escabrosa Limestone

Unit Feet
47 Poorly washed crinoidal biosparite: medium

light gray (N 6), weathers same, fossil 
fragments poorly sorted, fine to coarse sand 
size; sub-angular to sub-rounded; 30 feet 
below top is 3 feet thick pink buff dolo
mite; thick bedded, resistant ..........  53

46 Dolomite: light brownish gray (5 YR 6/l),
weathers same, fine crystalline, calcareous; 
coarse crystalline dolomite replacing 
echinoid columnals, patches of sparry cal- 
cite preserved, cracks and fractures are 
filled with sparite; forms slope, some scat
tered chert nodules, resistant ..........  12
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45 Poorly washed crinoidal algal biosparrudite: 
medium gray (N 5), weathers same; crinoid 
fragments are rounded, algal fragments angu
lar, occasional ostracods. Corals and Syringo- 
•pora. Chert nodules almost 18 inches in 
diameter; resistant, thick bedded . . . . .  66

44 Laminated micrite: dark yellowish brown
(10 YR 4/2), weathers grayish orange pink 
(5 YR 7/2), laminations alternating lamina
tions of dense aind light micrite; thick bedded,
4 feet of bedded chert 3 feet from the top;
resistant................................. 13

43 Dolomite: pale reddish brown (10 R 5/4),
weathers medium light gray (N 6), medium crys
talline, cracks filled with calcite, vugs with 
coarse crystalline dolomite; ghost fossil 
fragments replaced by dolomite; bedding non- 
distinctive, forms slope, chert nodules up to
8-10 inches in diameter; resistant........  46

42 Oosparite: light gray (N 7), weathers same,
cleanly washed, rounded columnals of crinoid 
coated with calcite; thick bedded, some 15 
inch thick silica vein at base; 10 feet above 
base 18 inches diameter chert nodules; resis

42
Unit Feet

tant 58



Unit Feet
41 Dolomite: medium dark gray (N 4) > weathers

brownish gray (5 YR 4/l), fine crystalline 
calcareous, calcareous between rhombs, stylo- 
lites filled with calcite, some clusters of 
coarse crystalline dolomite, laminated; 
massive, forms sloping ledge; resistant . . 52

40 Dolomite: medium gray (N 5), weathers medium
light gray (N 6), calcareous, fine crystal
line; cracks filled with coarse crystalline
dolomite; resistant .......................  2?

39 Dolomite: light brownish gray (5 YR 6/1),
weathers same; fine crystalline; dolomite 
replacing calcite; thick bedded, resistant,
forms slope . .......................  10

38 Intrasparite: medium light gray (N 6), weathers
same, well worked, well rounded, well sorted; 
rounded fossil fragments coarse sand size; 
partially replaced by silica; pellets are 
fine sand size; massive, no distinctive 
bedding, forms steep slope . . . . . . . .  59

37 Algal biomicrite: medium gray (N 5), weathers
medium dark gray (N 4), form ledge, no dis
tinctive bedding, Lithostrotionella . . . .  18
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Unit Feet
36 Dolomitic crinoidal biosparite: medium gray

(N 6), weathers medium light gray (N 5), 
dolomite replacing limestone, medium 
crystalline; authigenic quartz grains; mas
sive, calcite veined .................... 18

35 Biopelsparite: medium light gray (N 6), wea
thers same, poorly washed; pellets fine 
sand size; brachiopod fragments; corals; 
scattered chert nodules; bedding not dis
tinctive .................................  20

34 Biosparite: medium gray (N 5), weathers light
gray (N 7), cleanly washed; brachiopod, 
crinoid fragments and abundant foraminifera; 
dolomite lenses at base 1 foot thick; corals
and scattered chert; massive ............ 12

33 Crinoidal biosparite: medium dark gray (N 4),
weathers moderate yellowish brown (10 YR 5/4), 
dolomitic, dolomite mixed with sparry calcite 
cement; dolomite fine crystalline; fragments 
angular to sub-angular, poorly sorted; silici-
fied fossils; Syringopora ............  . 5

32 Dolomitic biomicrite: light brownish gray
(5 YR 6/1), weathers light gray (N 7)> 
laminated; lenses of pure dolomite, finely



crystalline; fossils are not replaced by 
dolomite; massive, resistant . ........... 16

45
Unit Feet

31 Dolomitic crinoidal biosparite: light brown
ish gray (5 YR 6/1), weathers medium light 
gray (N 6), dolomite in cement replacing 
sparry calcite cement; dolomite replacing 
edges of fossils; dolomite is fine to medium 
crystalline; fossil fragments are sub- 
angular to sub-rounded, poorly sorted; raspy
on surface, massive, resistant..........  11

30 Crinoidal biosparite: medium light gray (N 6),
weathers medium gray (N 5); poorly washed; 
fragments well rounded, well sorted, medium
sand size; raspy surface, massive........  2?

Total thickness Escabrosa Limestone 523
Disconformable contact 
Devonian Martin Formation



SECTION C

Location: NE l/4 SW l/4 M  l/4 Sec. 6, T. 22S., R. 18E.
Strike N 30° E; dip 15° M  

Mississippian:
Escabrosa Limestone 

Devonian:
Martin Formation

Unit Feet
29 Dolomite: moderate reddish brown (10 R 4/6),

weathers medium light gray (N 6), calcareous, 
strongly fractured filled with dolomite; 
iron stained cracks; at bottom 8 inch thick
calcite v e i n ............................. 10

28 Dolomite: medium light gray (N 6), weathers same,
fine to medium crystalline, lenses of coarser 
crystalline dolomite, looks like ghost fossil
fragnents; massive .......................  22
Moved 220 feet north along strike.
Strike N 2° W; dip 14° NW.

2? Dolomite: medium light gray (N 6) to moderate
red (5 R 4/6), weathers brownish gray (5 YR 
4/1); medium to coarse crystalline, iron

46



stained; calcite in cracks, ghost fossil 
fragments; massive.......... ............ . 32

47
Unit Feet

26 Dolomite: medium light gray (N 6), weathers
light brownish gray (5 YR 6/l); medium 
crystalline; being replaced by calcite; 
fractures filled with dolomite; iron
stained; poorly bedded ....................  8

25 Dolomite: moderate red (5 R 5/4)> weathers
moderate reddish orange (10 R 6/6), medium 
crystalline; fine silt matrix, cracks filled 
with very fine silt, iron stained; some beds 
are massive limestone 1-2 feet thick in the 
center of the interval; forms slopes . . . .  16

24 Algal biosparite: medium light gray (N 6),
weathers same; beds up to 2 feet thick, mas
sive; fossiliferous  ................  16

23 Biomicrite: medium gray (N 5), weathers light
gray (N 7)> brachiopod fragments filled with 
sparry calcite; Syringopora columns; frac
tures filled with sparry calcite, massive . 2

22 Dolomite: moderate reddish brown (10 R 4/6),
weathers light brownish gray (5 YR 6/l), 
coarse crystalline, dolomite replacing 
micrite; cracks filled with iron; ghost



Unit
46 

Feet
fossil fragments replaced by dolomite . . .  2

21 Dolomitic pelmicrite: medium gray (N 5),
weathers same, cracks filled with fine
crystalline dolomite ..........  . . . . .  2

20 Dolomite: light brownish gray (5 YR 6/l),
weathers light gray (N 7)> coarse crystal
line, calcareous; fossil fragments; bedding
invisible......... ....................... 17

19 Dolomite: pale reddish brown (10 R 5/4), wea
thers pale red (10 R 6/2), fine to medium 
crystalline; little calcite; cracks are 
filled with sparry calcite; thin bedded, 
forms slope............................... 3

16 Dolomite: light brownish gray (5 YR 6/l), wea
thers light gray (M 7), medium crystalline, 
calcareous; calcite replacing dolomite . . 12

17 Dolomite: pale red (10 R 6/2), weathers
medium light gray (N 6), coarse crystal
line; ghost fossil fragments; calcite in the 
interstices of dolomite rhombs not replacing
the dolomite; forms slope . ..............   4

16 Dolomite: moderate brown (5 YR 4/4), weathers
light brownish gray (5 YR 6/l), same as 
unit 1 7 ........... .......................  3



Unit Feet
15 Covered: probably shaly dolomite . . . . . . .  6
14 Sandy micrite: light brownish gray (5 YEt 6/1),

weathers medium light gray (N 6)j quartz 
grains coarse silt to fine sand size, sub
rounded to sub-angular, poorly sorted;
stylolites iron stained................ .. . 1

13 Covered: probably same as unit 1 4 ............  9
12 Sandstone: light brownish gray (5 YR 6/1),

weathers light gray (N 7)> calcareous, poorly 
sorted, angular to rounded, fine sand to 
medium sand size, micritic matrix; fossil
fragments; some micrite pellets ............  8

11 Covered: forms slope . . .  ..................  3
10 Pelsparite: light gray (N 7), weathers same,

silty, sand grains well rounded, medium to 
coarse grained, moderately sorted; pellets 
fine sand size, rounded grains of micrite; 
thick beds, forms ledges..............  9

Total thickness Martin Formation 187
Disconformable contact 
Cambrian Abrigo Limestone

49
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SECTION D

Location: Canelo Hills, SE l/4 NE l/4 Nlf l/4 Sec. 6
T. 22S., R. 16E. Strike N 14° W., dip 12° SE

Devonian:
Martin Formation 

Disconformable contact.
Cambrian:

Abrigo Limestone

Unit Feet
9 Sandstone: light red (5 R 6/6) to moderate

red (5.R 4/6), weathers pale red (5 R 6/2), 
fairly well rounded, moderately well sorted, 
medium to coarse sand, calcareous siltstone
matrix; forms ledge . . .  ................. 4

6 Intraclastic biosparite: medium dark gray
(N 4), weathers medium gray (N 5), dolomitic; 
interclasts are sandy micrite; poorly sorted; 
fine to very fine sand grains, matrix is 
filled with sparry calcite; forms ledge at 
bottom, resistant ......................... 14
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Unit
51

Feet
7 Sandy micrite: moderate red (5 R 5/4)> wea

thers pale red (5 R 6/2), angular to sub- 
angular, poorly sorted, fine to very fine 
sand grained, matrix is filled with sparry 
calcite; poorly bedded, forms slope . . . .  6

6 Glauconitic biosparite: light gray (N 7) and
brownish gray (5 YR 4/1); weathers light 
brownish gray (5 YR 6/1), clean washed, fos
sils are filled with sparry calcite. Few 
calcite veins to 1/4 inch thick; sandy,
forms ledge ...............................  6

5 Calcareous dolomite: grayish orange pink (5 YR
7/2), weathers light brownish gray (5 YR 6/1), 
coarse crystalline, dolomite rhombs possibly 
replacing fossil fragments, calcite is con
fined between the interstices of dolomite
rhombs; thin bedded, forms ledges ........  10

4 Calcareous dolomite: moderate red (5 R 5/4)>
weathers pale red (5 R 6/2), coarse crystal
line, calcite appears to be replacing dolomite 
rhombs; thin bedded, forms ledges . . . . .  5

3 Intraclastic biosparite: greenish gray (5 G 6/1),
weathers brownish gray (5 YR 4/l), inter
clasts are coarse sand to pebble size,



interclasts poorly washed sparite, matrix
well washed sparite; thin bedded........ 7

2 Glauconitic biosparite: pale brown (5 YR 5/2),
weathers brownish gray (5 YR 4/l), most 
fossils replaced by sparry calcite; thin
bedded , .  ..........................  3

1 Glauconitic biosparite: pale red (10 R 6/2),
weathers light brownish gray (5 YR 6/l), same 
as unit 2 ................................. 11

Total thickness Abrigo Limestone 66
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