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their relative proportions may differ). The Cravatt fos-
sils are also well preserved, but some exhibit breakage
and abrasion, unlike the Haragan fossils.

Lithofacies, Fittstown Member

This member is a distinct, thin, even-bedded, well-
sorted skeletal grainstone with local interbeds of well-
sorted packstone and skeletal wackestone. The mud-
textured carbonates, however, are usually restricted to
the lower half of the member, but where they occur in-
tercalated with the grainstones, the bedding of the
Fittstown is wavy to irregular and exhibits a noticeable
pinch-and-swell appearance across the outcrop (Ams-
den, 1957, 1960).

Insoluble residue is much reduced in the grainstone
facies, as quartz detritus only averages near 4% total
rock volume. Argillaceous limestones (similar to the
Cravatt or Haragan type) are rare to nonexistent in the
Fittstown. Even the more mud-supported textures are
clean carbonates, having little detrital-clay contamina-
tion. The Fittstown grainstones are cemented by a me-
dium to coarse sparite cement that accounts for 16—
19% of total rock volume (Amsden, 1960).

Glauconite is also a common constituent of the grain-
stone facies, but little of it is found in the mud-bearing
carbonate intervals.

Fossil material constitutes 80-85% of total rock vol-
ume in the grainstones (Anisden, 1960). It is almost all
highly fragmented and exhibits a great deal of abrasion.
Crinoid debris makes up the bulk of the material, fol-
lowed by brachiopods, some trilobites, bryozoans, and
rarely rugose corals (Amsden, 1960). Fossils from mud-
textured beds (particularly the wackestones) make up a
well-preserved fauna that is similar in taxonomic com-
position to that of the Cravatt Member.

Distribution and Thickness

Owing to the gradational nature of the Haragan—
Bois d’Arc contact, the areal geometry of the Bois d’Arc
is highly dependent on the areal distribution of the
Haragan (see Pl. 1, in envelope). Generally, the Bois
d’Arc reaches its thickest extent in areas where the
Haragan is relatively thin, and vice versa.

The maximum thickness of the Bois d’Arc is ~200 ft
near Mill Creek, Oklahoma (PI. 1, section J11; Fig. 1).
The formation attains a thickness of 190 ft just south of
Bromide, Oklahoma (PL. 1, section J6; Fig. 1). The Bois
d’Arc is absent in a zone extending across much of the
south-central Arbuckles and extending into the Criner
Hills (Fig. 1; PL 1), where it has been stripped away by
pre-Woodford erosion. On average, the Bois d’Arc at-
tains a thickness of 80 ft at most localities.

Stratigraphy and Age

In all respects, the Haragan—Cravatt-Fittstown se-
quence represents a lateral and vertical gradational se-
ries, with the Fittstown representing the end member
of the regressive fill-in model of Wilson (1975) (Fig. 7).
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In this interpretation, the Cravatt Member represents
an intermediate lithofacies between the deeper water
Haragan argillaceous-mudstone facies and the shal-
low-water Fittstown grainstone facies (Amsden, 1958b,
1960; Amsden and Barrick, 1988). As would be expected
from this gradational lithostratigraphic relationship,
the major macrofaunal components of the Bois d’Arc
are similar to those of the underlying Haragan Forma-
tion. As such, the Bois d’Arc Formation contains a typi-
cal Helderbergian brachiopod fauna of Early Devonian
{Lochkovian) age (Amsden, 1958b, 1960; Amsden and
Barrick, 1988) (Figs. 2, 11).

Conodonts are scarce throughout the Bois d’Arc,
and where elements have been collected they are not
diagnostic of any specific conodont zone. What has
been stated, however, is that most conodont elements
from the Cravatt Member exhibit a Haragan “flavor”
(Barrick and others, 1990). Toward the top of the Crav-
att and the base of the Fittstown, Icriodus woschmidti
postwoschmidti has been collected (Barrick and others,
1990; Barrick and Klapper, 1992). This indicates that
the Cravatt and the basal Fittstown are time-equivalent
to the Haragan Formation, at least on the duration of a
conodont biozone. Toward the top of the Fittstown,
elements of the delta zone (late but not latest Loch-
kovian) were identified (Barrick and Klapper, 1992;
Johnson and Klapper, 1992) (Fig. 2). No diagnostic ele-
ments belonging to the Ancyrodelloides pesavis bio-
zone (latest Lochkovian) have been collected from any
member of the Bois d’Arc Formation.

No Bois d’Arc—equivalent strata have been identified
in areas of the Ozark uplift or in the subsurface of the
Anadarko basin (Amsden, 1975).

Facies Interpretation

The continual decrease in argillaceous material,
starting in the upper Haragan and continuing into the
Cravatt Member, coupled with the increase in grain-
supported textures in the Fittstown, suggest a gradual
shoaling of the Early Devonian seas across the Okla-
homa shelf.

A decrease in argillaceous material, and a well-pre-
served but sporadically fragmentary fossil fauna, sug-
gest that the Cravatt Member was deposited in slightly
shallower, higher energy water than the Haragan For-
mation. More than likely, Cravatt facies were deposited
exclusively in zone 4 of the carbonate-ramp model,
with some local occurrences of lower zone 3 packstones
that were washed basinward (Fig. 6; Table 2).

The occurrence of chert in carbonate rocks in gen-
eral, and in the Cravatt Member specifically, is still
something of an enigma. Most marine water is under-
saturated with respect to dissolved silica; consequently,
most primary chert found in marine rocks originated
from the concentration of siliceous organisms like dia-
toms and radiolarians (Blatt and others, 1980). It is un-
clear whether the chert of the Cravatt Member is due to
organic activity or is secondarily derived by geochemi-
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cal alteration and/or diagenesis. Amsden (1960) did
note an intergradation between the different types of
chert found in the Cravatt Member. This progression
usually grades from spongy silica to porous, tripolitic
chert to vitreous chert. Amsden (1960) also noted that
many of the porous, tripolitic-chert nodules have a vit-
reous-chert core. All of this suggests that the Cravatt
chert had a single origin and that the tripolitic type was
formed from alteration of the vitreous type.

Wilson (1975, p. 355) noted that most cherty carbon-
ates are commonly found in facies formed in deep-
water, open-shelf environments with minimal clastic
influx. These facies fall in Wilson'’s (1975) belt 3 of his
carbonate model, which is comparable
to the outer zone 4 of my carbonate-
ramp model (Fig. 6; Table 2).

The sorted to unsorted grainstones
of the Fittstown Member represent the
climax in shoaling. Prior to sparite ce-
mentation, these deposits probably rep-
resented crinoidal sands that formed
under the high-energy conditions of
zone 2 (Fig. 6; Table 2). The sporadic in-

The mound facies normally have an irregular geom-
etry composed of multiple, coalescing, conical-shaped
piles of poorly sorted carbonate sediment, with each
individual mound varying from 10 to 20 ft thick (Al-
Shaieb and others, 1993b, p. 203). The interiors of the
mounds have well-preserved crinoid and bryozoan
fragments, all supported by a lime-mud matrix. In tex-
tural terms, this facies is classified as a floatstone to a
whole-fossil or skeletal wackestone (Table 1).

Both the intermound and capping-rock lithofacies
consist of crinoid-rich, poorly sorted to well-sorted
packstones, grainstones, and even rudstones (depend-
ing on the sizes of component grains) (Table 1). Com-

tercalated packstone and wackestone
beds probably formed in the upper parts
of zone 3.

Frisco Formation
Nomenclature History

Reeds (1911) originally included the
Frisco beds with his Bois d’Arc Forma-
tion, but later he (Reeds, 1927) removed
these strata, stating that they were lith-
ologically distinct from the Bois d’Arc
grainstones, and established the Frisco
Formation (Amsden, 1960). Reeds (1927)
took the name Frisco from the town of
that name in Pontotoc County, Okla-
homa, but he never designated a type
section. Later, Amsden (1957) desig-
nated the type section of the Frisco For-
mation at exposures along Bois d’Arc
Creek in Pontotoc County (see Stop 1,
Part II, this guidebook).

Lithofacies —_—

The Frisco Formation consists of two
distinct lithofacies. The first is a mud-
supported, crinoid-bryozoan floatstone
to wackestone interpreted as develop-
ing as mud accumulations within bryo-
zoan-crinoid thickets (Table 1; Fig. 12).
The second lithofacies comprises grain-
supported, intermound, and capping-
bed facies, formed from the reworking
and washing of the mound facies by cur-
rents (Medlock, 1984; Fritz and Med-

lock, 1992).
18).

Mud-mound wackestone-
ha floatstone facies

ﬁ Intermound packstone-
grainstone facies

H Capping packstone-
grainstone facies

A «————— Main direction of
current

fenestrate
bryozoan

Figure 12. Diagram illustrating hypothetical development of the Frisco mud-
mound, intermound, and capping facies, through: A—Progressive colonization
of current-induced pile of lime mud on lee side of crinoid-bryozoan thickets.
B—Rising sea level allows lime mud to accumulate below wave base (W.B.)
and in center of thicket, while intermound beds develop coarse debris from
outer edges of thicket, where most fine mud is washed out. C—Lowering of
sea level (S.L.) brings mound and intermound facies into intertidal zone, where
they become reworked by waves, forming the coarser grained capping facies.
Diagram based on Wilson (1975, fig. V-15) and Fritz and Medlock (1993, fig.
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positionally, the intermound and capping lithofacies
are the same, though the grain components of the cap
rock appear poorer sorted (almost graded) in compari-
son with those of the intermound lithofacies.

Distribution and Thickness

Owing to extensive post-Frisco-pre-Woodford ero-
sion, the Frisco Formation has a limited distribution
that encompasses only the northern outcrop belt of
the Arbuckle Mountains (Fig. 1; P1. 1, in envelope).
Throughout most of this trend, the Frisco attains no
more than 15 ft in thickness. The thickest occurrence of
the Frisco in outcrop is on the eastern edge of the Law-
rence uplift, where it is about 40-45 ft thick at the type
section along Bois d’Arc Creek (see Stop 1, PartII, this
guidebook).

Outcrops of the Frisco Formation have also been
described from the Ozark uplift (Amsden, 1961; Ams-
den and Barrick, 1988). The formation also has a far

General Stratigraphy of Hunton Group

more extensive distribution in the subsurface, which
includes the central, eastern, and near-western parts of
the Anadarko basin (Amsden, 1975; Rottmann, 2000a).

Stratigraphy and Age

Articulate brachiopods collected from the Frisco
Formation in the Arbuckle Mountains were assigned a
middle Early Devonian (Pragian) age by Amsden and
Ventress (1963) (Fig. 13).

Only a fragmentary conodont fauna has been col-
lected, but elements of Dvorakia sp. and Icriodus sp.
are common (Barrick and others, 1990). The Frisco
Icriodus may be related to I. claudiae, which makes its
first appearance in the Eognathus sulcatus biozone
(earliest Pragian) and ranges up into the kindlei zone
(or the Polygnathus dehiscens global biozone correla-
tion) in Nevada (Barrick and others, 1990; Barrick and
Klapper, 1992). All of this supports a Pragian, or at least
an early Pragian, age for the Frisco Formation (Fig. 2).

Rensselaeria

5%

‘ 3b 1 4 Py ; i
Beachia

L= | atonotoechia

Deerparkian (Pragian) Fauna

8 W
Plethorhyncha

Figure 13. Diagnostic Deerparkian brachiopod genera (Early
Devonian, Pragian) collected from the Frisco Formation. 1,
Rensselaeria, pedicie valve, x1; 2, Orkiskania, a,b, pedicle
and lateral views, x2; 3, Latonotoechia, a,b, brachial and ante-
rior views, x1; 4, Prionothyris, a,b, brachial and lateral views,

x1; 5, Beachia, pedicle valve, x1; 6, Schuchertella, a,b, bra-
chial and lateral views, x2; 7, Costispirifer, brachial valve, x1;
8, Plethorhyncha, brachial vaive, x1. Figures 13.1, 2, 4-6, and
8 reproduced from Amsden and Ventress (1963); Figures 13.3
and 7 reproduced from Moore (1965).
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Facies Interpretation

The Frisco mud-mound facies are distinct from other
Hunton facies in that their genesis deviates from the
standard ramp model (Fig. 6; Table 2). The mound fa-
cies formed from the actual gregarious activities of or-
ganisms (in this case, crinoids and bryozoans) that pro-
duced a local accumulation of carbonate sediment that
had local positive relief along the Devonian benthos
(Medlock, 1984; Fritz and Medlock, 1993). The mound
and accompanying intermound facies appear to be
precursors of the Waulsortian-mound facies that would
soon dominate the North American and European
shelves during the Mississippian Period (Wilson, 1975,
chapter V). As such, the typical Waulsortian mound
can be used as a standard facies model for the Frisco
mounds and associated facies (Fig. 12). Much of the
interpretation of the Frisco mounds that follows is also
derived from detailed studies done by Medlock (1984),
and in summaries given in Fritz and Medlock (1993, p.
174, fig. 18) and Al-Shaieb and others (1993b, p. 204,
fig. 15).

Lime mud makes up the bulk of the mound facies,
and supports whole or fragmentary fossil material.
Usually the mounds would accumulate on the leeward

current side of crinoid and bryozoan thickets, or form
from the actual baffling of sediment by these organ-
isms (Wilson, 1975) (Fig. 12A). On the basis of their
poorly sorted character and conical shape, the mud
mounds probably accumulated below wave base in
moderate- to low-energy environments (Wilson, 1975,
p. 165). Most likely, this accumulation occurred in the
lower part of zone 3 of the ramp model (Fig. 6; Table 2).

Coarser bioclastic debris may have drifted outside of
the protection of the surrounding crinoid-bryozoan
thickets. Exposed to mild prevailing currents, this bio-
clastic material was washed of the fine-mud fraction,
leaving only the coarser bioclastic material behind to
form the intermound packstone-grainstone facies (Wil-
son, 1975, p. 167) (Fig. 12B).

At some point in the accumulation of the Frisco
mound and intermound facies, sea level must have
dropped to a point that exposed these sediments to the
constant wave action of the littoral zone. The net effect
was a washing and reworking of the mound and inter-
mound sediments by increased current activity, thus
forming the capping grainstone facies that blankets
these older Frisco facies (Medlock, 1984; Fritz and Med-
lock, 1993) (Fig. 12C).
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PART Il

Stop Descriptions

STOP 1

Bois d’Arc Creek Measured Section

Bois d’Arc Creek was designated the type section of
the Frisco Formation by Amsden (1957, p. 47). Although
a full Hunton section was described along Bois d’Arc
Creek by Amsden (1960, appendix 1, sections P8 and
P11), only the Frisco Formation and the upper beds of
the Fittstown Member are incorporated into this guide-
book. (For the location of Stop 1, see Figure 1 and the
field-trip road log in Table 4.)

The Frisco Formation (Figs. 14, 15) is unique among
other Hunton formations in that it represents localized
development of carbonate sediment that had positive
relief on an otherwise irregular, post-Fittstown ero-
sional surface (Medlock, 1984; Fritz and Medlock, 1993).
This style of carbonate buildup seen in the Frisco is
typical of the Waulsortian-mound facies, which is com-
monly found in Mississippian deposits of North Amer-
ica and Europe (Wilson, 1975).

MEASURED SECTION, STOP 1
Type Locality of Frisco Formation
Bois d’Arc Creek Measured Section

Location: Section starts at a road cut on west side of OK-99
(units 5-7), just south of the Bois d’Arc Creek overpass, and
continues down along the north side of the creek (units 1-3); in
the SEUSEYNEY sec. 11, T. 2 N., R. 6 E., Pontotoc County,
Oklahoma (Ahloso, Oklahoma, 7.5” quadrangle).

Thickness
(feet)
HUNTON GRQOUP (total measured thickness, 49.0 ft)
FrisSCO FORMATION (total thickness, 45.2 ft)

7. Moderate- to well-sorted crinoidal grainstone,
bluish white (5B9/1) to white (N9), weathering
to medium gray (N5) or medium light gray (N6);
weak to moderately indurated; beds thin to me-
dium, planar, 3.0-8.0 in. thick, with thinner beds
more common toward top'of exposure. Fossil
material is highly fragmented and appears to be
composed exclusively of crinoid debris. Upper
contact is UNKNOWN ....cvvcceenrnvrncnerrcccercreeines 2.3

6. Poorly sorted packstone and rudstone, with minor
crinoidal grainstone (Fig. 17); grayish orange
(10YR7/4), weathering medium light gray (N6)
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Three general components are associated with the
Frisco Waulsortian buildup—the mound facies, the
intermound facies, and the capping-rock facies (Al-
Shaieb and others, 1993b) (see Fig. 12, and the section

Stop 1
Bois d’Arc Creek Measured Section
ft.
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Figure 14. Graphic columnar section of exposed parts of the
Frisco and Bois d’Arc Formations in Bois d'Arc Creek at Stop 1
(Bois d’Arc Creek section). Explanation of symbols found in
Appendix.
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TABLE 4. — Road Log for Hunton Group Field Trip
Cumulative Cumulative

Interval mileage

Road Log and Description

Interval mileage

Road Log and Description

0.0

0.4

1.8

5.2

2.5

1.3

1.8

25

2.0

0.5
1.3
0.3

0.4
0.5
0.7

0.2

0.6

1.6

8.0

9.2

6.4

0.0

0.4

2.2

7.4

9.9

11.2

13.0

15.5

17.5

18.0
19.3
19.6

20.0
20.5

21.2

214

22.0

23.6

31.6

40.8

47.2

Leave parking lot of Holiday Inn, Ada, by turn-
ing right (east) onto OK-3.

Intersection with Broadway Avenue; continue
east on OK-3.

Intersection with OK-3W/OK-19.

Exit OK-3 onto OK-99; take OK-99 south in the
direction of Fittstown.

Clear Boggy Creek.

Jack Fork Creek.

Stop 1 — Type section of the Frisco Formation
along Bois d’Arc Creek. Mud-mound geometry,
intermound, and capping facies. Contact with
Fittstown Member of the Bois d’Arc Formation.
Leave Stop 1 by going back north on OK-99.
Turn west (left) onto asphalt section-line road.

Encounter T-intersection; continue north on
asphalt road.

Turn west (left) onto asphalt half-section road.
Asphalt half-section road changes to. gravel.

Outcrop of Chimneyhill Subgroup in North Fork
Creek.

Curve in road; continue north.
Curve in road; continue west.

Outcrop of Henryhouse Formation on south
side of road.

Hill and curve in road; continue north.

Intersection with OK-1; turn south (left).

Stop 2 — Turn left into the Holnam Quarry.
Type section of the Keel Formation and |deal
Quarry Member. Contact between Sylvan Shale
and Chimneyhill Subgroup well exposed.
Cochrane Formation also present in pit wall.

Leave Holnam Quarry and go west on OK-1
toward Sulphur.

Entering the town of Roff; continue south on
OK-1.

Intersection with OK-7; continue west on OK-7
toward the town of Sulphur.

Encounter T-intersection with US-177 in Sulphur;
continue south on US-177.

0.3

1.4

4.5

1.5

2.8

1.4

0.4

1.1

0.2

0.8

0.8

0.2

0.5

47.5

48.9
53.4

54.9

57.7

59.1

59.5

60.6

60.8

61.6

62.4

62.6

63.1

Intersection with OK-7 west; continue south
through Chickasaw National Recreation Area
on US-177.

Intersection with OK-110.
Buckhorn Creek.

Turn west onto Goddard Youth Camp Road.

Stop 3 — Goddard Youth Camp. Good expo-
sures of fossiliferous Haragan Formation, and
Bois d’Arc Formation; contact between Hara-
gan Formation and Cravatt Member; compare
differences between facies of Haragan Forma-
tion, and Cravatt and Fittstown Members of
Bois d’Arc Formation.

Leave Stop 3 and continue west along Goddard
Youth Camp Road.

Entrance for Life Style Center of America.

Stop 4 — Optional; park on north side of road
and walk west along south side of prominent
ridge with good exposures of Bois d’Arc Forma-
tion. Typical surface expressions of Chimneyhill
Subgroup, Henryhouse and Haragan argilla-
ceous mudstones, and lower part of Bois d’Arc
Formation.

Leave Stop 4 and proceed west along Goddard
Youth Camp Road.

Encounter T-intersection with OK-110; turn north
(right).

Intersection with Lakeview Road; proceed east
to Lake of the Arbuckles dam.

Lunch Site — Cullen Cofer Overlook. Rocks ex-
posed at this site are conglomerates of lower
facies of Upper Pennsylvanian Vanoss Group
(Ham and McKinley, 1954).

Leave lunch site and return to OK-110.

Intersection with OK-110; proceed south to
Goddard Youth Camp Road.

Turn east (left) onto Goddard Youth Camp Road.

Stop 5 — Hunton anticline; walk south along
narrow blacktop road leading into quarry. Good
exposure of the Haragan through Bois d’Arc
Formations. Gradational contact between
Cravatt and Fittstown Members of Bois d’Arc
Formation.

Leave Stop 5 and proceed west back to OK-
110.

{continued on next page)
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TABLE 4. — (Continued)

Cumulative
Interval mileage

Road Log and Description

0.5

2.8

0.7

0.2

2.6

0.5

0.1

0.1

1.4

1.0

0.2

0.2

45.6

63.6

66.4

67.1

67.3

69.9

70.4

70.5

70.6

72.0

73.0

73.2

73.4

119.0

Intersection with OK-110; proceed south toward
town of Dougherty.

Town of Dougherty; continue south across rail-
road tracks.

Washita River.

Bend in road; continue to follow county blacktop
northwest. Washita River should be on your right.

Stop 6 — Optional; proceed southwest along
shallow creek. Exposures of Cravatt Member
of Bois d’Arc Formation, lower Henryhouse
Formation, and Chimneyhill Subgroup on either
side of creek. Typical surface expression of
these units in the Arbuckle Mountains south

of Washita River.

Leave Stop 6 and continue northwest on county
blacktop.

Turn west and proceed onto OK-77D.

Stop 7 — Type section of Prices Falls Member
of Clarita Formation. Good exposure of Chim-
neyhill Subgroup as Ideal Quarry Member and
Keel oolite are well represented. An unusually
thin interval of Cochrane Formation is also
present, which underscores the extent of post-
Cochrane—pre-Clarita erosion.

Leave Stop 7; continue west along OK-77D.

Sharp corner at Falls Creek Assembly; turn
right (north) and continue on OK-77D over
Arbuckle Mountains.

Sharp corner; scenic turnout on right.

Stop 8 — Woodford Shale, Henryhouse Forma-
tion and Haragan Formation are present. Good
exposure of Woodford—Hunton contact; base of
Woodford contains atypical brown-carbonate
facies.

Leave Stop 8 and continue north along OK-77D.

T-intersection; turn left (west) toward intersec-
tion with US-77.

Stop 9 — US-77 road cut. Exposure of Sylvan
Shale, Hunton Group, and Woodford Shale.
Only Ideal Quarry Member of Keel Formation
and Bois d’Arc Formation are absent.

End of field trip; return to the Holiday Inn at Ada
via US-77 to Davis; Davis to Sulphur on OK-7;
and Sulphur to Ada along OK-7 to OK-1.

Back at the Holiday Inn.

to medium gray (N5). Beds thick to massive, and
where defined, 2-4 ft thick; some lower bedding
surfaces concave (channeled?), having a lag de-
posit of large, intact crinoid stems. Crinoid lag
conspicuous at base of unit, and at 5.7 ft and 9.7
ft above base. Internal bedding appears graded
-in some intervals. Bedding thickness decreases
to medium, as interbedded grainstones become
more numerous in upper one-third of unit. Upper
contact is sharp and planar to slightly wavy ......

5. Coarse, poorly sorted floatstone to wackestone; pale

olive (10Y6/2) to pale yellowish brown (10YR6/2),
weathering to medium light gray (N6) to medium
gray (N5). Unit is a massive interval of lime mud
supporting large crinoid plates and stemns; some
fenestrate bryozoans occur, but seen only as
moldic preservation, Upper 2-3 ft of interval con-
tains smaller crinoid debris and is best termed
a wackestone rather than a floatstone. Upper
contact appears sharp and planar ...,

4, Covered interval; probably represents continua-

HHOM OF UNIE 3 avvevnerreernrvireeneeesnresneeereseesaneseersssressas

Note: The lower units of the Frisco and upper units of
the Bois d’Arc Formations (units 1-3) were measured
from exposures on the north side of Bois d’Arc Creek.

3. Poor to moderately sorted skeletal packstone

(Fig. 16); very pale orange (10YR8/2) to bluish
white (5B9/1), weathering to medium gray (N5)
to medium dark gray (N4), with dusky yellow
(5Y6/4) staining along internal laminae. Bedding
distinct and better developed than in units above
and below; irregular, thin bedding to laminated
bedding in basal two-thirds, grading upward
into a wavy to planar, thin-bedded character in
upper one-third of unit; bed thickness varies
from 0.5 in. at base to 3.0 in. toward top, and
averages 1.0 in. thick overall. Fossil material
coarse, well preserved, and dominated by crinoid
debris in basal half, but an equal mix of crinoid
and bryozoan fragments and better sorting of
fossils in upper half. Upper contact covered .....

Gamma-Ray
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Figure 15. Gamma-ray profile of the Frisco Formation and the
Fittstown Member, exposed in Bois d’Arc Creek at Stop 1.

Note low, uniform gamma-ray values for mound facies.
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2. Skeletal wackestone to mudstone, with scattered
patches of floatstone (Fig. 16); pale olive (10Y6/2)
to pale yellowish brown (10YR6/2), weathering
medium gray (N5) to medium light gray (N6).
Predominantly a wackestone with abundant cri-
noid debris, but sporadically grading laterally
and vertically into mudstone textures; upper 3 ft
of unit with floatstone texture and an increase in
bryozoan fragments. Overall, unit appears struc-
tureless but is really composed of a coalescing
and stacked series of 2-3-ft-thick, structureless
lenticular pods, each pod having a 2.0-4.0-in.-
thick, weakly laminated zone at top; the lami-
nated zones appear to contain coarser fossil frag-
ments than the structureless pods; each pod
might extend 10-20 ft along outcrop. Upper con-
tact looks sharp and planar .........c.ccveveceeerennne. 12.8

BoIS D’ARC FORMATION (total thickness measured, 3.8 ft)
Fittstown Member

1. Skeletal grainstone, very pale orange (10YR8/2) to
grayish pink (5R8/2), weathering medium gray
(N5) and grayish blue green (5BG5/2) near base
of exposure, and yellowish gray (5Y7/2) toward
top. Beds are thin and very wavy (pinch and
swell common along outcrop); 1.0-6.0 in. thick,
averaging ~2.5 in. thick. Well-sorted grainstone
texture dominates, although upper few beds
show packstone texture. Unidentifiable crinoid
and brachiopod-shell fragments common; trilo-
bite cephalon and bryozcan fragments are more
abundant in upper beds. Upper contact sharp
but undulatory, as Frisco beds noticeably trun-
cate upper Fittstown beds .......ccccorvvnienennirnsienne

Total thickness of section  49.
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on Frisco Formation—Facies Interpretation, in Part I).
Each of these facies will be examined at this site. The
mound facies (Fig. 14, units 2, 5; Fig. 16) consists of
massive beds of lime-mud-supported, well-preserved
crinoid plates and stems. Some bryozoan material oc-
curs, but this is usually present in the upper parts of the
mound and the intermound facies. The mound facies
can best be seen on the north side of Bois d’Arc Creek,
where it unconformably rests on wavy grainstone beds
of the Fittstown Member. If the creek level is low, the
Frisco-Bois d’Arc contact can be viewed ~100 ft up-
stream of the Oklahoma Highway 99 overpass. The
contact is striking, as the thin, wavy-bedded grain-
stones of the Fittstown can easily be differentiated
from the massively bedded lower Frisco mound facies.

In contrast with the mound facies, the intermound
facies (Fig. 14, unit 3; Fig. 16), can best be described as
a floatstone having well-developed bedding. Fossil
components are usually large, poorly sorted, and well
preserved, and are composed of nearly an equal mix of
crinoid stems and plates and bryozoan material (al-
though the bryozoans typically are characterized by
moldic preservation).

Figure 16. Units 2 and 3, Bois d’Arc Creek section (Stop 1).
Photo taken from bridge overpass. Unit 2 is mound facies and
is typically massive in appearance. Unit 3 is the intermound
facies and exhibits better defined bedding. Contact between
the two units has a slight dip of 3° to the right.

Figure 17. Crinoid lag along base of concave (channeled?)
bedding surface (arrows) near the base of unit 6, Bois d'Arc
Creek section (Stop 1). Scale in inches and centimeters.

The capping facies (Fig. 14, units 6, 7; Fig. 17) is simi-
lar to the intermound facies, although bedding is less
noticeable in the former. The capping facies is also
coarser and less sorted than the intermound type and
contains noticeably more crinoid material relative to
other fossil components. Some lower bedding surfaces
in the capping facies are distinctly concave upward,
appearing almost channeled, and have what can only
be described as a coarse, crinoid lag along the “chan-
nel” bottoms (Fig. 17). Beds above these lag deposits
are graded and fine upward. Lime mud remains an im-
portant constituent in the lower beds of the capping
facies; however, there is a noticeable decrease in mud
content in the upper one-third of unit 6, whereas unit
7, which represents a true shoal-water grainstone, has
no lime mud.
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The processes under which the capping facies formed
appear to have been reworking of older mound and
intermound sediments by periodic storm surges or
eustatic sea-level changes, which would first scour
older sediment, leaving a coarse fossil lag. Finer grained
components were washed out of this coarse lag and
deposited farther offshore. As storms or tidal currents
waned, progressively finer grained sediment was de-
posited, producing the graded bedding.

The gamma-ray signature of the Frisco Formation is
also unique in comparison with other units of the Hun-
ton (see Figs. 8, 15). Gamma-ray values are low and
relatively uniform in comparison with more argilla-
ceous carbonates, such as those beds in the Haragan or
Henryhouse Formation. This is particularly evident for
the mound facies, whose average count-per-second
signature ranges in the upper thirties (Fig. 15). The
intermound and capping facies also reflect uniform
gamma-ray signatures but which are slightly higher
than readings from the mound facies.

STOP 2

Holnam Quarry Measured Section

Holnam's Lawrence Quarry was originally owned by
the Ideal Portland Cement Co. and was designated the
type locality of the Keel Formation and the Ideal Quarry
Member by Amsden (1957, 1960). Excellent exposures
of the lower Chimneyhill Subgroup (Keel and basal
Cochrane Formations) and the Sylvan Shale can be
seen capping the easternmost highwall of the Holnam
pit (Figs. 18-20).

The Ideal Quarry Member (Fig. 18, unit 3; Fig. 20) is
variably developed along the base of the Keel lime-
stone, as the thickness of the unit varies from a mini-
mum of zero to a maximum of ~2 ft. Lithologically, the
member is an irregularly laminated skeletal pack-
stone to grainstone. Fossils are common and usually
are in the form of short crinoid stems and unidentifi-
able plates.

The Keel oolite facies (Fig. 18, units 4, 5; Fig. 20)
is also well developed in the quarry wall and, where
mapped, consists of a lower and an upper oolite inter-
val (Amsden and Barrick, 1986) (Fig. 7). Separating the
two oolite facies is another, variably developed skeletal
packstone called the Brevilamnulella-coral beds by
Amsden and Barrick (1986) (Fig. 18, unit 5; Fig. 7). This
facies is texturally similar to that of the Ideal Quarry
Member, which suggests that both units formed under
similar environmental conditions. Owing to the grada-
tional nature of the upper contact, it is difficult to seg-
regate the Brevilamnulella—coral packstone facies from
the rest of the upper Keel oolite. Locally, whole Strep-
telasma horn corals can be seen in the lower part of
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Holnam Quarry Measured Section
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Figure 18. Graphic columnar section of basal Chimneyhill
Subgroup exposed along the eastern highwall at the Holnam
quarry (Stop 2). Explanation of symbols found in Appendix.

MEASURED SECTION, STOP 2

Type Locality of Keel Formation,
and Sylvan Shale Contact

Holnam Quarry Measured Section

Location: Good exposures of the basal Chimneyhill Subgroup
and its contact with the Sylvan Shale occur all along the east-
ern highwall of the Holnam pit, which is ~6 mi southwest of
Ada, Oklahoma. Specifically, this section was measured from
highwall exposures in the W4 SEX4NEY sec. 36, T.3N., R.5E,,
Pontotoc County, Oklahoma (Ahloso, Oklahoma, 7.5° quad-
rangle).

Thickness

(feet)

CHIMNEYHILL SUBGROUP
(total exposed thickness, 13.5 ft)

COCHRANE FORMATION (total exposed thickness, 4.7 ft)

8. Skeletal grainstone, with some packstone in upper
part of exposure; medium gray (N5) to medium
light gray (N6) near base, weathering a pale
brown (5YR5/2); bedding thin, very wavy, with
pinch-and-swell structure across outcrop; beds
are 1.0-4.0 in. thick, averaging ~2.0 in. thick. A
nodular-chert zone occurs 2.0 in. above base of
unit. Glauconite common throughout, occur-
ring as irregular masses and as individual spheri-
cal grains. Fossils consist predominantly of frag-
mented crinoid plates, columns, and unidentifi-
able brachiopod-shell material. Upper contact is
UNKNOWTL .ottt sessinsanens 3.6
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7. Interbedded skeletal grainstone and bedded chert;
very light gray (N8), weathering light brown (5YR
5/6) to very pale orange (10YR8/2); chert typi-
cally very light gray (N8) to white (N9), weath-
ered and fresh. Beds thin, wavy, 1.0-5.0 in. thick;
chert beds show strong pinch-and-swell struc-
ture and usually pinch out altogether beyond 6-
7 ft along strike. Glauconite grains are present
but meager. Fossil material is dominated by bra-
chiopod fragments relative to crinoid debris.
Upper contact is sharp but wavy........ccoeeeenenae,

KEEL FORMATION (total thickness, 8.8 ft)

6. Skeletal grainstone with minor chert nodules; light
gray (N7), weathering light brown (5YR5/6). Unit
distinct from rest of Keel Formation; composed
of one to two distinct beds, whereas rest of Keel
appears massive, and a noticeable decrease in
proportion of ooids is evident relative to basal
Keel. Beds are 3.0-6.0 in. thick and slightly wavy.
Chert in small nodules appears to show internal
brecciation. Fossil material unidentifiable but
probably consists of brachiopod fragments. Up-
per contact is sharp but slightly wavy.................

5. Oolitic grainstone, bluish white (5B9/1), weather-
ing to light brown (5YR5/6) to pale greenish yel-
low (10Y8/2). Bedding appears thick to massive,
with stylolite contacts noticeable on weathered
faces. Ooids well rounded and well sorted (aver-
age ~% in. diameter); compose about 45-60% of
interval and exhibit a close-packed structure
throughout (although only moderately packed
inupper 1 ft of interval). Most intergranular space
occupied by a fine-grained sparite. Fossils occur
but are highly fragmentary and appear to be pre-
dominantly crinoidal in composition; some well-
preserved horn corals (Streptelasma sp.) occur
sporadically in the basal 2 ft of unit. Upper con-
tact is sharp and planar; however, some stylo-
lites are noticeable on weathered surfaces ........

4. Qolitic grainstone, very light gray (N8) to pale green-
ish yellow (10Y8/2), weathering pale yellowish
orange (10YR8/6). Bedding thick to massive (sty-
lolite contact 28.0 in. above unit base). Ooids
exhibit great variability in size and shape com-
pared with unit above; open packed structure
common, and inverse graded bedding evident;
some algal-coated grains intermixed with tra-
ditional ooids evident in upper 2-3 ft. Medium
to coarse sparite cement occurs. Fossil material
common but mostly unidentifiable. Upper con-
tact is sharp but wavy to stylolitic .........cecrnnnee

Ideal Quarry Member

3. Skeletal grainstone to packstone; moderate green-
ish yellow (10Y7/4), weathers light brown (5YR
6/4). A faint, discontinuous bedding lamination
is evident, appearing to average ~0.25 in. thick.
Grainstone and packstone textures pootly to
moderately sorted, with grains mostly composed
of crinoid plates and columns having moderate
to coarse grain size; some subrounded algal liths
occur. Besides crinoid debris, other fossil mate-

1.1

0.6

4.3

2.6

SYLVAN SHALE (measured thickness, 8.0 ft)
2. Interlaminated clayshale and siltstone; dark yel-

lowish orange (10YR6/6) fresh and weathered.
Clayshale is well laminated, very silty, and slightly
calcareous, with laminae averaging no more than
0.10 in. thick; siltstone is discontinuously lam-
inated, is very calcareous (almost a true marl-
stone), with bedding laminae 0.12-0.25 in. thick.
Some burrow mottling evident on interlaminae
surfaces, but no other macrofossils evident. Up-
per contact is sharp but wavy ........cocceeveinrnninnne.

1. Clayshale, light gray (N7) at base of exposure, grad-

ing to yellowish gray (5Y7/2) toward top; weather-
ing light gray (N7) near base to very pale orange
(10YR8/2) near top. Clayshale is slightly silty and
calcareous, and blocky laminated. Silt and cal-
cite content decreases toward base of exposure.
Upper contact is gradational .........ccceuereevnrnrnvencnn

Total thickness of section

2.0

6.0

21.5+
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Figure 19. Gamma-ray profile of the sequence from the Syl-

van Shale through the lower Cochrane Formation, exposed at
the Holnam quarry (Stop 2).

Figure 20. Photo taken along the eastern highwall at the Hol-
nam quarry (Stop 2), showing contact between the Sylvan
Shale (recessive interval) and the basal part of the Chimney-
hill Subgroup (ledge-forming interval). Dark arrows point to

the contact between the upper and lower Keel oolite (units
HONAL OVET 1 10 2 HML 1uveeveereeeereraereeeeeeereneeessresssines 1.3 4and 5). Light arrows point to the Keel-Cochrane contact.
Photo reproduced from Amsden and Barrick (1986).

rial is unidentifiable. Upper contact is grada-
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unit 5 (Fig. 18), which is the only clue as to the presence
of the packstone facies.

Capping the Keel Formation is an unusual nodular-
chert-bearing grainstone facies that is not as oolitic as
the rest of the Keel (Fig. 18, unit 6) and which in some
respects resembles the overlying beds of the Cochrane
Formation. The differences between the Cochrane and
unit 6 of the Keel are the obvious lack of glauconite in
the latter unit and the obvious lack of oolite in the Coch-
rane. Unit 6 is also important because the Early Silu-
rian conodont Noixodontus girardeauensis was col-
lected from similar facies at Amsden’s (1960, appendix
1) section P9 (Amsden and Barrick, 1986). The occur-
rence of N. girardeauensis in the upper few inches of
the Keel expanded the range of the formation to in-
clude the Late Ordovician (Hirnantian) through the
Early Silurian (Rhuddanian) (Fig. 2).

As for the Cochrane, only a partial section of this for-
mation is preserved along the east highwall (Figs. 16,
20). Lithologically it is similar to other occurrences in
the Arbuckle Mountains region, and consists of a wavy
to irregularly bedded glauconitic grainstone with abun-
dant sparite cement. Atypical of the Cochrane, how-
ever, is a thin unit of interbedded chert and glauconitic
grainstone at the base of the formation (Fig. 18, unit 7).
This bedded chert is rarely seen at the other measured
sections on this field trip, but because this facies occurs
low in the formation its absence may just be due to
poor exposure rather than to depositional or erosional
artifacts.

The gamma-ray profile (Fig. 19) is typical of the Syl-
van-Hunton transition in that high, somewhat variable
gamma-ray readings of the Sylvan abruptly give way to
low, uniform measurements of the Chimneyhill Sub-
group (see also the gamma-ray profile for the Hunton
Group exposure at Stop 9 [Fig. 501). This contrast be-
tween the Sylvan and Chimneyhill Subgroup is also
easily observed from wireline logs, which makes the
Sylvan-Hunton contact one of the easiest to map in the
subsurface.

For more information about the Holnam Quarry and
its operations, contact John Roach, quarry supervisor.

STOP 3

Goddard Youth Camp Measured Section

A nearly complete section of the Hunton Group can
be found on either side of a small cove just below the
main camp facilities. Only the top of the Henryhouse
and the lower part of the Haragan are missing, as the
contact between the two formations is covered by God-
dard Youth Camp Road. This section corresponds to
Amsden’s (1960, appendix 1) section M10. It should be
noted that in most copies of Amsden’s (1960, appendix 1,

p. 247) work, this site is incorrectly located at R. 2 E.,
whereas the correct coordinates should read R. 3 E.,
Murray County, Oklahoma. For purposes of this field
trip, only the Bois d’Arc-Haragan part of the Goddard
section will be examined in detail. Structurally, beds in
this part of the Arbuckle Mountains dip to the north at
45° and strike S. 85° E.

The contact between the Haragan Formation and
the overlying Bois d’Arc Formation is well exposed on
top of an east-west-trending ridge on the east side of
the cove. Here, one can see the transitional nature be-
tween the two formations, as weakly argillaceous mud-
stones of the Haragan grade into weakly argillaceous
mudstones of the basal Cravatt Member of the Bois
d’Arc Formation (Figs. 21, 22). The only lithologic dif-
ference between the two units is brown chert in the
lower beds of the Cravatt Member (Amsden, 1958b,
1960). Faunally, as well, the upper beds of the Haragan
Formation and the Cravatt Member are virtually iden-
tical (see Fig. 2 for lithostratigraphic relationship). The
lithologic and paleontological similarities between the
two limestones are so acute that Amsden (1960) con-
sidered the Cravatt Member to be only a facies of the
Haragan Formation.

MEASURED SECTION, STOP 3
Haragan—-Bois d’Arc Contact
Goddard Youth Camp Measured Section

Location: The Bois d’Arc Formation (units 17-20) were de-
scribed from exposures on the west side of narrow cove in the
NW4SWYSWYSEY sec. 33; the Haragan Formation (units
10-15) were described from exposures on the east side of nar-
row cove in the NY:SE“SWYSWY¥SEY sec. 33; and the Chim-
neyhill Subgroup (units 2-8) were described from exposures
on the south side of Goddard Youth Camp Road in the S
SEVSWYSWWSEY sec. 33, T. 1 S., R. 3 E., Murray County,
Oklahoma (Sulphur South, Oklahoma, 7.5 quadrangle).

Thickness
(feet)
HUNTON GROUP (total thickness, 241.0 ft)
BoIs D’ARC FORMATION (total thickness, 73.9 ft)
Fittstown Member
21. Covered interval, some of which may represent
Woodford Shale ........covvrererirerreecnrrccmrciisesnneineens 5.0+

20. Interbedded glauconitic grainstone and skeletal
wackestone. Grainstones are a bluish white (5B
9/1), and wackestones typically a grayish orange
(10YR7/4); both weather to a pale brown (5YR
5/2) to a grayish olive (10Y4/2) stain along bed-
ding. Grainstone intervals wavy, thin to medium
bedded, 5.0-11.0 in. thick. Wackestone beds
common in basal one-third to half of unit, typi-
cally wavy, medium bedded, 7.0-12.0 in. thick.
Some vitreous-type chert lenses and thin part-
ings occur in the wackestones. Glauconite grains
are conspicuous in grainstone intervals, incon-
spicuous in mud-supported intervals. Fossils
mostly fragmented, consisting predominantly
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of crinoid debris in grainstone intervals, and
brachiopod-shell material and crinoid debris in
wackestones. Upper contact is covered ............

19. Glauconitic grainstone, bluish white (5B9/1),

weathering to medium dark gray (N4) to pale
brown (5YR5/2); beds thin, wavy, 1.0-6.0 in.
thick, averaging 2.0 in. thick, with thicker bed-
ded material more common in basal 4.0 ft of
unit; glauconite common throughout as small
grains to rarely small, irregular masses; some
sparite cement, but unit is weakly indurated
overall. Fossils highly fragmented, dominated
by crinoid debris; however, some well-preserved
trilobite cephalons occur in lower half of unit.
Upper contact is sharp and planar...........c.........

Cravatt Member
18. Whole-fossil mudstone and wackestone; inter-

bedded with laminated, very argillaceous mud-
stone. Unit is pale yellowish brown (10YR6/2) to
yellowish gray (5Y7/2) and weathers to pale
brown (5YR5/2) to medium dark gray (N4); lam-
inated intervals are dark yellowish orange (10YR
6/6) that weather to grayish olive (10Y4/2). Beds
in mudstone and wackestone intervals slightly
wavy, 7.0-11.0 in. thick, with little argillaceous
material; laminated argillaceous intervals no
more than 1.0 ft thick (average 8.5 in. thick) oc-
cur every 3.0 to 5.0 ft up-section. Vitreous-type
chert beds and fossils common in thicker bed-
ded intervals in comparison with thinner bed-
ded intervals. Brachiopods are the dominant
faunal element, followed by crinoid debris. Up-
per contact is sharp and planar, and occurs at
first grainstone bed of Fittstown Member..........

17. Interbedded argillaceous mudstone and vitreous

chert, yellowish gray (5Y7/2), weathering to me-
dium light gray (N6) with moderate greenish
yellow (10Y7/4) splotches; beds thin to medium,
slightly wavy, 2.0-8.0 in. thick; a decrease in
argillaceous material occurs up-section. Chert
is vitreous and pale greenish yellow (10Y8/2)
weathered and fresh; beds discontinuous across
outcrop, with slight pinch-and-swell appear-
ance; in general, chert extends only 1.0-5.0 ft
laterally along outcrop, averaging 4.0 in. thick.
Fossils rare, except for some crinoidal material
in upper few feet of unit. Upper contact appears
very wavy to almost erosional and is augmented
by a laminated argillaceous mudstone at the
base of unit 18 ..o

16. Interbedded argillaceous mudstone and tripolitic

chert (Fig. 23), yellowish gray (5Y7/2), weather-
ing to medium light gray (N6) with moderate
greenish yellow (10Y7/4) staining; chert is light
brown (5YR6/4), weathering to dark yellowish
brown (10YR4/2). Mudstone in this interval is
similar to that in unit 17, above; this unit differs,
owing to presence of tripolitic chert (according
to Amsden’s [1960] terminology), which appears
more porous and nodular than vitreous-type
chert. Chert nodules average 3.0 in. thick and
extend no more than 7.0-8.0 in. laterally along
outcrop; mostly found in lower two-thirds of
unit. Mudstones alternate between indurated
intervals and less indurated, argillaceous inter-

18.2

10.8

16.0

Stop 3
Goddard Youth Camp Measured Section (continued)

LOWER DEVONIAN

ft.

21

Fittstown Member

Bois d’Arc Formation

18

Cravatt Member

200F

vals 2.0-4.0 ft thick; beds wavy, thin, 1.0-6.0 in.
thick. No fossils evident. Upper contact is gra-
dational, and depends on the first occurrence of
vitreous-type Chert ...,

HARAGAN FORMATION (total exposed thickness, 69.5 ft)
15. Skeletal mudstone (Fig. 23), pale yellowish brown

(10YR6/2), weathering to very pale orange (10YR
8/2) to medium gray (N5), with pale yellowish
orange (10YR8/6) staining along fractures; beds
wavy (becoming only slightly wavy near top),
thin to laminated near base, 0.25-1.0 in. thick,
averaging 0.5 in. thick, and becoming thin to
medium in upper, transitional 20 in. of unit as
beds are 3.0-12.0 in. thick. As a whole, unit is
less argillaceous and exhibits a better carbon-
ate texture than other units of the Haragan For-
mation. Fossils sparse, dominated by well-pre-
served crinoid columns, whereas rare, whole
brachiopods occur in upper half. Upper contact
with Bois d’Arc gradational, and depends on the
first occurrence of chert ........covciinieiinncninenn

14. Very argillaceous mudstone (Fig. 24), moderate

orange pink (5YR8/4), weathering to grayish

17.3

6.6
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Stop 3
Goddard Youth Camp Measured Section
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Figure 21 (above and facing page). Graphic columnar section of exposed parts of the Hunton Group at Stop 3 (Goddard Youth

Camp section). Explanation of symbols found in Appendix.
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Figure 22. Gamma-ray profile of the Hunton Group exposed
at the Goddard Youth Camp (Stop 3). Note gradual decrease
in gamma-ray values going up the Haragan section, indicat-
ing a decrease in argillaceous material, which implies a
gradual decrease in water depth throughout its deposition.

This gradational nature is well exemplified at this site.
The uppermost transitional Haragan beds (Fig. 21, unit
15; Fig. 23) are less argillaceous and better indurated than
the typical argillaceous mudstones cropping out below,
and in hand sample they look similar to the lower mud-
stones of the Cravatt Member (Fig. 21, unit 16; Fig. 23).
The presence of chert in the overlying Cravatt beds is
the only definitive way to distinguish the two units.

The chert in the lower beds of the Cravatt is what
Amsden (1960) described as a porous, tripolitic variety.
It is usually less dense, more nodular, and weathers
brown, in comparison with the bluish-weathering,
denser, bedded vitreous chert common in the upper
parts of the member. This vitreous chert can be viewed
in beds cropping out farther up the ridge. As with the
Haragan-Cravatt contact, the contact between Cravatt
beds with tripolitic versus vitreous chert is highly gra-
dational (Fig. 21, units 16, 17). Amsden (1960) not only
noted extreme intergradation between the different
members of the Bois d’Arc but also between the differ-
ent varieties of chert in the Cravatt Member. For ex-
ample, many specimens of tripolitic chert have a vitre-
ous core, implying that the porous, tripolitic variety
may be the result of weathering of the vitreous chert.
Unfortunately, the best place to observe the transition
between the different varieties of chert, as well as the
contact between the Cravatt and Fittstown Members, is
on the west side of the inlet.

On the east side of the cove, beds of the Fittstown
Member can be seen along the north flank of the ridge

yellow (5Y8/4) to dark yellowish orange (10YR
6/6); beds in basal 13.3 ft thin and wavy, 1.0-2.0
in. thick, decreasing to 0.5-1.0 in. thick and be-
coming almost wavy laminated in uppermost
8.0 ft of interval. Abundant argillaceous mate-
rial throughout. Well-preserved, whole fossils
common throughout; composed of a diverse
marine assemblage dominated by spiriferid bra-
chiopods; also abundant crinoid debris (short
stems and ossicles), small rugose corals, en-
crusting bryozoans, and trilobite fragments (usu- -
ally only thoraxes and pygidia). Upper 8.0 ft of
unit badly weathered owing to ground-water
leaching (thin veins and stringers of leached cal-
cite occur at base of weathered zone). Upper
contact looks gradational..........cccevincnnnnreenn: 34.7

13. Very argillaceous mudstone and rarely wacke-
stone, moderate orange pink (5YR8/4) to mod-
erate greenish yellow (10Y7/4), weathering to
grayish yellow (5Y8/4) to grayish orange (10YR
714); unit slightly more indurated than ones di-
rectly above and below; bedding laminated,
very wavy to almost irregular at base, 0.25-1.0
in. thick, becoming more planar bedded in up-
per 16.0 in. of unit; thin shale (or very argilla-
ceous mudstone) partings in lower half. Well-
preserved, whole fossils common in basal half
to two-thirds of unit; fauna dominated by small
spiriferid brachiopods; burrow mottling com-
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Figure 23. Contact (dashed line) between the Haragan For-
mation and the Cravatt Member of the Bois d’Arc Formation,
Goddard Youth Camp section (Stop 3). Note nodular chert in
the basal bed of the Cravatt and the absence of chert in up-
per beds of the Haragan. Scale in inches and centimeters.

(Fig. 21, unit 19). On fresh surfaces these Fittstown
beds are a distinct light-colored (appearing almost
white), glauconitic, skeletal grainstone that is easily dif-
ferentiated from the brown-weathering mudstones
and wackestones of the underlying Cravatt Member.
Besides the Bois d’Arc Formation, the upper part of
the Haragan Formation is well represented at this site.
Here, one can see the typical weathering and bedding

mon in upper one-third of unit. Upper contact
is gradational over 1.0 to L5 ft....ccccoivrrnicnncns 9.7

12. Very argillaceous mudstone and minor wacke-
stone, interbedded with very calcareous shale,
yellowish gray (5Y7/2), weathering to dark green-
ish yellow (10Y6/6); dark yellowish orange (10YR
6/6) staining along bedding; poorly exposed,
weakly indurated; beds in more indurated zones
wavy laminated, 0.25-0.5 in. thick; recessive shale
intervals commonly 2.0-3.0 in. thick. Rare skel-
etal wackestone beds composed mostly of cri-
noid debris occur in middle of unit. Whole fossils
readily weather free of matrix, consisting of bra-
chiopods and crinoid debris. Upper contact sharp
aAnd Planar .......cceerierenmennenceesee s 4.6

11. Very argillaceous mudstone and wackestone, pale
yellowish brown (10YR6/2), weathering to pale
yellowish orange (10YR8/6), grayish orange (10YR
714), or very pale orange (10YR8/2); beds wavy,
thin to laminated, 0.5-1.0 in. thick, with scat-
tered partings of more argillaceous mudstone;
unit becomes more argillaceous and thinner bed-
ded toward top. Fossils readily weather free of
matrix; all are well preserved and composed pre-
dominantly of spiriferid and rhynchonellid bra-
chiopods. Upper contact is sharp but wavy ...... 8.9

10. Argillaceous skeletal mudstone, pale yellowish
orange (10YR8/6), weathering to dark yellowish

brown (10YR4/2) to grayish orange pink (5YR
7/2); unit well indurated and much more resis-
tant to weathering than units above. Beds thin
to medium, very wavy, appearing to pinch and
swell across outcrop, 1.0-5.0 in. thick but aver-
aging ~2.0 in. thick. Fossils consist mostly of
crinoid debris, with some small spiriferid bra-
chiopods. Upper contact is sharp but wavy; lower
CONtACt iS COVETed ....c.iiviiiiiniiiiiiinicr i

9. Covered interval. Includes lower Haragan and
most of Henryhouse .........ccovviiiviinnnennncen,

HENRYHOUSE FORMATION (total exposed thickness, 7.0 ft)

8. Argillaceous mudstone, grayish orange (10YR7/4)
fresh and weathered; unit poorly exposed; beds
planar, thin to medium, 3.0-9.0 in. thick (thin
beds more common in basal part of exposure).
Fossils rare, consisting exclusively of crinoid
plates and ossicles. Upper contact is covered...

Note: Amsden (1960, appendix 1, p. 249) originally
measured 28 ft of Henryhouse Formation at this locality.

CHIMNEYHILL SUBGROUP (total thickness, 28.5 ft)
CLARITA FORMATION (total thickness, 20.9 ft)
Fitzhugh Member

7. Skeletal mudstone, yellowish gray (5Y7/2), weath-
ering to medium dark gray (N4); unit is dense,
well indurated; minor argillaceous material oc-
curs in upper 1.0 ft; beds wavy laminated at base,
grading into planar-thin toward top, generally
0.5-4.0 in. thick. Scattered crinoid fragments
only fossils observed. Upper contact appears
sharp and planar...........conn.

6. Argillaceous mudstone, color variable, ranging
from pale yellowish brown (10YR6/2) at base to
grayish orange (10YR7/4) at top, weathering to
grayish pink (5R8/2) at base to pale red (10R6/2)
at top; unit looks atypical of Fitzhugh but is sim-
ilar in texture to some Haragan or Cravatt beds;
beds irregular to very wavy, laminated to thin,
averaging 0.5 in. thick at base to 1.5 in. thick to-
ward top; some recessive weathering (~3.0 in.
thick), very argillaceous mudstone intervals oc-
cur in middle of unit. No fossils evident. Upper
contact sharp, planar, and augmented by dis-
tinct, 8.0-in.-thick, very argillaceous mudstone
DEA ot

Note: This unit probably corresponds to Amsden and
others’ (1980) ostracode silty marlstone biofacies of
the Fitzhugh Member.

5. Skeletal mudstone (Fig. 25), yellowish gray (5Y
7/2), weathering to medium dark gray (N4); beds
thin and wavy, remaining a consistent 2.0 in.
thick throughout. Some crinoid fragments occur.
Upper contact is sharp but wavy .......c.ceeveencne

4. Skeletal mudstone, yellowish gray (5Y7/2), weath-
ering to very pale orange (10YR8/2) to medium
dark gray (N4); similar to unit 5 above except for
beds, which are slightly wavy, medium to thick,
5.0-12.0 in., with thinner bedded material more
common at top. Some crinoid material sparsely
scattered throughout. Upper contact is sharp
DUL WAVY et nnssaanes
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Prices Falls Member(?)

3. Covered interval, which probably represents Prices
Falls Member ... 1.0

COCHRANE FORMATiON (total thickness, 7.6 ft)

2. Glauconitic grainstone intercalated with mud-
stone, yellowish gray (5Y7/2), weathering to
medium gray (N5) to pale brown (5YR5/2); unit
mostly a sparry grainstone, but some pods and
lenses of mudstone occurring throughout for-
mation, which weathers to dark yellowish or-
ange (10YR6/6); beds wavy, thin to medium,
2.0-8.0 in. thick, averaging 5.0 in. thick; thinner
beds more common at base of unit. Some lower
bedding surfaces have large, horizontal ?Thal-
lasonoides burrows, which give bedding its wavy
to irregular appearance; however, some bed-
ding surfaces appear as if channeled. Glauco-
nite occurs throughout unit as small, individual
grains, Unidentifiable fossil debris abundant,
most likely crinoidal. Upper contact is sharp but

wavy; lower contact is covered .........ccccecerereirns 7.6
1. Covered interval, which probably represents Syl-
Van Shale ... 5.0+

Total thickness of section 241.0+

characteristics of the argillaceous mudstones and wacke-
stones that compose most of the Haragan (Fig. 24). A
close examination of these beds shows that the Hara-
gan is richly fossiliferous, and the fossils easily weather
free of the surrounding matrix. These weathering char-
acteristics are obvious in the lower part of the exposed
section, where the enclosed fossils are easily liberated
from the shaly intervals of lime mudstone (Fig. 21, units
11, 12).

Besides the fossils, also note the extreme argilla-
ceous nature of these Haragan limestones (Fig. 24) and
consider how the abundance of terrigenous clastics
would affect reservoir development. The large volume

Figure 24. Unit 14 of the Haragan Formation at the Goddard
Youth Camp section (Stop 3), showing wavy to irregularly
laminated bedding of the argillaceous, whole-fossil mud-
stones and wackestones. Scale in inches and centimeters.

STOP 4 - Bois d’Arc Ridge Measured Section

I " A

Figure 25. Unit 5, Goddard Youth Camp section (Stop 3),
showing typical wavy, thin-bedded Fitzhugh mudstones.
Scale in inches and centimeters.

of clay- and silt-size terrigenous detritus in these beds
(as well as in the underlying Henryhouse) invariably in-
hibits development of good porosity and permeability,
and underscores the reason why neither argillaceous
facies has a history as an effective hydrocarbon reser-
voir. Only in some parts of the Anadarko basin, where
sufficient dolomitization has created secondary poros-
ity in the Kirkidium grainstones and packstones of the
Henryhouse, do reservoirs develop in this part of the
Hunton section.

The presence of abundant argillaceous material in
the Haragan is also reflected in the gamma-ray profile
of this section (Fig. 22). Note that gamma-ray values
measured throughout the argillaceous Haragan mud-
stones range in the high seventies to eighties. The cleaner
limestones of the Bois d’Arc Formation and Chimney-
hill Subgroup produce a much lower gamma-ray signal
that varies only between 50 and 60 CPS (Fig. 22).

The rest of the Hunton Group (Fig. 21, units 2-8) are
exposed on the south side of Goddard Youth Camp
Road. Anyone wishing to examine this section in more
detail should contact Mr. Wayne Edgar, owner and op-
erator of the Goddard Youth Camp.

STOP 4 — Optional |

Bois d’Arc Ridge Measured Section

This section is nearly identical to that of the God-
dard Youth Camp. It is included because it illustrates
the typical outcrop expression of the different mem-
bers of the Hunton Group and provides easier access to
the Chimneyhill Subgroup.

What one should notice first in this area is the prom-
inent east-west-trending ridge that extends along the
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south side of Goddard Youth Camp Road. The north
side of the ridge is composed exclusively of units of the
Bois d’Arc Formation, with unit 20 of the Cravatt Mem-
ber exposed on the east end of the ridge and unit 24 of
the Fittstown Member exposed on the west end (Figs.
26-28). Most of these beds in the Cravatt Member con-
tain well-preserved fossil assemblages that can easily
be seen at the tops of exposed bedding surfaces.

The rest of the Hunton Group crops out on the south
side of the ridge. As one walks to the west, the area
opens into a meadow that is floored with spotty out-
crops of Henryhouse and Haragan beds (Fig. 29). Con-
tinue walking west for about 1,000 ft until a broad sad-

MEASURED SECTION, STOP 4
Surface Expression of Hunton Group
Bois d’Arc Ridge Measured Section

Location: Excellent exposures of the Bois d’Arc Formation
(units 20-24) can be viewed along a prominent ridge on south
side of Goddard Youth Camp Road in the NY2NEYSE% sec. 31;

the rest of the Hunton Group can be found on the south side of
Bois d'Arc ridge. The best exposures of the Chimneyhill Sub-

group (units 2-6) occur in the SE4NWY%NEYSEY sec. 31.

Spotty occurrences of the Henryhouse Formation (units 7-11)

are best seen in the SWyNWVNEYSEY sec. 31. The Haragan
Formation and the basal part of the Cravatt Member of the
Bois d’Arc Formation (units 15-20) can be seen in the SW4

NEYNWY4SEY sec. 31, T. 1 S., R. 3 E., Murray County, Okla-

homa (Dougherty, Oklahoma, 7.5 quadrangle).

Thickness
(feet)
HUNTON GROUP (total thickness, 258.9+ ft)

BoIs D’ARC FORMATION (total thickness, 55.9+ ft)
Fittstown Member

25. Covered interval, some of which may represent
Woodford Shale ... 5.0+

24. Skeletal grainstone, with minor packstone inter-
beds (Fig. 28); interval poorly exposed and badly
weathered; very light gray (N8), weathering to
grayish green (10G4/2). Beds thin to medium,
generally planar but becoming wavy in middle
part of section, 3.0-9.0 in. thick but averaging
~6.0 in. thick; some packstone textures occur in
basal half of unit. Small glauconite grains occur
throughout but are most abundant in basal half.
Fragments of crinoid material common, along
with other unidentifiable shell debris. Upper
contact is COVered .........ovnriennnnnninnininnnens 5.9

23. Whole-fossil wackestone, greenish gray (5G6/1),
weathering to grayish yellow (5Y8/4); interval
has good carbonate texture; beds thin to me-
dium, slightly wavy, 3.0-6.0 in. thick, averaging
~5.0 in. thick. Well-preserved, whole fossils com-
mon on exposed bedding surfaces; crinoid stems
particularly abundant, along with Meristella sp.
as monospecific assemblages. Upper contact
sharp but wavy, and placed at first occurrence
of grainstone texture from unit above ............... 4.2

Cravatt Member
22. Slightly argillaceous mudstone and wackestone

with minor chert interbeds; yellowish gray (5Y
7/2), weathering medium gray (N5), with dark
yellowish brown (10YR4/2) staining on bedding
surfaces; chert, weathering to pale yellowish or-
ange (10YR8/6), is more common in basal and
upper one-third of unit. Beds variable, laminated
to medium; laminated material very wavy, more
common in basal one-third, averaging ~0.25 in.
thick; thicker beds only slightly wavy, 2.0-6.0 in.
thick, averaging ~4.0 in. thick. Where present,
chert beds inconspicuous, lenticular, extending
no more than several feet along strike. Well-pre-
served, whole fossils common along exposed
bedding surfaces; monotypic zones of Howell-
ella sp. and Meristella sp. occur 16.2 and 18.7 ft
above base of unit, respectively. Upper contact
is gradational and based on first occurrence of
silt-free carbonate ...,

21. Interbedded argillaceous mudstone and vitreous

chert; yellowish gray (5Y7/2), weathering me-
dium gray (N5). Beds thin to medium, slightly
wavy, 3.0-8.0 in. thick. Gradual decrease in ar-
gillaceous content up-section. Chert is vitreous,
very pale blue (5B8/2) to pale pink (5RP8/2)
fresh and weathered; beds appear continuous
across outcrop, averaging 3.0 in. thick, with only
slight pinch and swell. Crinoidal material com-
mon along bedding planes. Upper contact ap-
pears sharp but very wavy and is based on first
occurrence of wavy laminated beds of unit
ADOVE .o

20. Interbedded argillaceous mudstone and tripolitic

chert, yellowish gray (5Y7/2), weathering to me-
dium light gray (N6); chert is light brown (5YR
6/4) to grayish orange pink (5YR7/2) fresh and
weathered. Mudstone beds 1.0-5.0 in. thick, with
thinner bedded material more common in
basal half. Chert throughout interval; beds very
wavy, discontinuous, averaging 3.0 in. thick; ex-
tend no more than 2-3 ft laterally along out-
crop. Few fossils evident. Upper contact is gra-
dational and based on first occurrence of vitre-
ous-type chert beds ...

HARAGAN FORMATION (total thickness, 96.5+ ft)
19. Mudstone, slightly argillaceous; pale yellowish

brown (10YR6/2), weathering very pale orange
(10YR8/2) to medium light gray (N6); beds pla-
nar to slightly wavy, medium, 7.0-9.0 in. thick.
Except for absence of chert, unit appears similar
to basal mudstones of Cravatt Member. No fos-
sils evident. Upper contact gradational, and de-
pends on the first occurrence of chert at the base
of Bois d’Arc Formation .........cccceviiininveiiinnnns

18. Covered interval ........ccooveevveccriiniiiiinc e
17. Very argillaceous mudstone and wackestone (Fig.

31), moderate orange pink (5YR8/4), weather-
ing grayish yellow (5Y8/4) to dark yellowish or-
ange (10YR6/6). Beds in basal one-third thin,
wavy, 1.0-2.0 in. thick; beds in upper two-thirds
laminated to thin, 0.5~1.0 in. thick. Gradual de-
crease in argillaceous material toward top of
unit. Well-preserved, whole fossils common
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Bois d’Arc Ridge Measured Section (continued)

Stop 4

25
260

24 |o55)

Fittstown Member

L. DEVONIAN
Bois d’Arc Fm

23 5

250

and readily weather free of matrix; composed
of a diverse marine assemblage dominated by
spiriferid and rhynchonellid brachiopods; also
abundant crinoid debris (short stems and os-
sicles), small rugose corals, and ramose and
fistuliporid-type bryozoans. Upper contact cov-
€A ettt s eas

16. Argillaceous mudstone with some skeletal wacke-

stone (Fig. 31); moderate orange pink (5YR8/4),
weathering light brownish gray (5YR6/1) to
medium light gray (N6). Beds irregular to very
wavy, thin, 1.0-2.0 in. thick, but show extreme
pinch and swell across exposure. Uppermost
2.5 ft of unit medium bedded, with concave-up
bedding contacts; decrease in argillaceous ma-
terial in these upper beds. Mudstones domi-
nated by whole spiriferid brachiopods; wacke-
stones have a greater proportion of crinoid de-
bris; at 91.0 in. above base of unit, encountered
a 10.0-in.-thick zone of Scyphocrinites cf. S. ul-
richi crinoid bulbs; bulbs poorly preserved and
difficult to differentiate from surrounding ma-
trix. Upper contact is sharp but wavy ................

15. Very argillaceous mudstone, poorly exposed; mod-

erate orange pink (5YR8/4) fresh and weath-
ered. Beds very wavy, laminated to thin, 0.25-
1.0 in. thick, averaging ~0.5 in. thick. Well-pre-
served Levernea sp. and Rhipidomelloides sp.
common, trilobite thorax and pygidial impres-
sion also observed. Upper contact sharp but very

14. Covered interval; float appears similar to unit 15,

ADOVE covireirioiieierierienn s reseesierrssssnessiesassssssssessaenas

13. Skeletal wackestone, yellowish gray (5Y7/2),

weathering to medium gray (N5), with pale yel-
lowish orange (10YR8/6) patches. Unit forms a
nice resistant bench at base of hill; base shows
good carbonate texture but becomes more argil-
laceous toward top; beds very wavy, thin, aver-
aging ~1.5 in. thick. Fossils highly fragmented,
most being of equal size and shape; crinoid de-
bris dominates, followed by unidentifiable shell
material. Upper contact covered .........covvneres

12. Covered interval. Includes lower Haragan and

upper Henryhouse Formations ..........ccccevufueeenee
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Stop 4
Bois d’Arc Ridge Measured Section
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Figure 26 (above and facing page). Graphic columnar section of the Hunton Group exposed at, and on the south side of, a
prominent ridge along Goddard Youth Camp Road (Bois d’Arc ridge section, Stop 4). Explanation of symbols found in Appendix.
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Bois d'Arc Formation
Cravart Mambar

LOWER DEVONIAN

Haragan Formation

Gamma-Ray (average CPS)
TIM 50 700 150 300 HENRYHOUSE FORMATION (total thickness, 48.5+ ft)
| % 11. Slightly argillaceous mudstone, yellowish gray
(5Y7/2), weathering medium light gray (N6},
with dark yellowish brown (10YR4/2) staining
D along bedding; more argillaceous beds weather-
ing to grayish orange (10YR7/4). Beds wavy, thin,
1.0-4.0 in. thick, averaging ~3.0 in. thick; more
argillaceous intervals tend to be thicker bedded,
averaging ~5.0 in. thick. Fossil fragments scat-
tered throughout, consisting of crinoid plates
and ossicles, along with some small, unidentifi-
able brachiopods. Upper contact is covered..... 16.5

10. Slightly argillaceous mudstone (Fig. 30); unit a
distinct pale reddish brown (10R5/4) fresh and
weathered. Beds planar to slightly wavy, thin to
medium, 3.0-6.0 in. thick, averaging ~5.0 in.
thick. Mudstone very dense, weakly argillaceous

" in lower half. Fossils present, consisting of small

bits of crinoid and brachiopod fragments. Up-

ﬁ Q per contact is sharp and planar, augmented by

= distinct color change into next unit .........ceceevie 4.0

9. Argillaceous mudstone; grayish orange (10YR

5 7/4), weathering medium light gray (N6), poorly
exposed owing to recessive weathering. Beds

thin; slightly wavy, 1:0-3:0 in. thick;-averaging =~ -
close to 1.5 in. thick. Fossils sparse, only scat-

tered crinoid fragments observed. Upper contact

is sharp but wavy; exhibits distinct color differ-

ence from overlying unit......coocceoenncnnninnns 6.4

8. Slightly argillaceous mudstone; looks similar to
) unit 11, above. Yellowish gray (5Y7/2) to grayish
orange (10YR7/4), weathering medium light
gray (N6). Beds wavy, thin, 1.0-3.0 in. thick, av-
! eraging ~1.5 in. thick; typically, argillaceous
beds alternate with nonargillaceous ones and
y tend to have wavier bedding contacts. Unit is
more resistant to weathering than ones above
and below. Fossil fragments scattered through-
) out, consisting mainly of crinoid plates and os-
sicles. Upper contact is sharp and planar ......... . 87

il
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7. Argillaceous mudstone, poorly exposed; grayish
G\ orange (10YR7/4), weathering medium light
Y gray (N6) to pale yellowish brown (10YR6/2).
Beds appear planar, thin, 1.0-3.0 in. thick, but

LUDLOW - PRIDOLI

Honryhouss Fommation

averaging ~2.5 in. thick. Fossils sparse, repre-
sented only by crinoid fragments. Upper con-
! < tact is sharp and wavy .........ccceiveniieniiennenes 12.9

CHIMNEYHILL SUBGROUP (total thickness, 27.3 ft)
CLARITA FORMATION (total thickness, 19.2 ft)
Fitzhugh Member
6. Fossiliferous mudstone, yellowish gray (5Y7/2),
weathering medium dark gray (N4); unit is well
indurated, with minor argillaceous zones in ba-

sal 16.0 in. and upper 24.0 in. of unit. Beds wavy,
thin to medium, 1.0-10.0 in. thick, with thinner

/‘\

.

N Vad

WENLOCK

Fizhogh Membar

Clarita Formation

Lanoov. |

Todhans

F

bedded material more common in argillaceous
zones. Fossils present, represented by sparse

N Figure 27 (left). Gamma-ray profile of the Hunton Group exposed on

the south side of the prominent ridge at Stop 4 (Bois d’Arc ridge sec-
50 100 150 200] tion). See text for additional information.
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crinoid plates or small stems. Upper contact ap-
pears sharp and planar ..., 5.8

5. Argillaceous mudstone; unit is poorly exposed
along outcrop; pale yellowish brown (10YR6/2),
weathering grayish pink (5R8/2), with pale red
(10R6/2) staining along bedding planes. Beds
irregular to very wavy, thin, averaging ~2.0 in.
thick. No fossils evident. Upper contact is sharp
aNd PlANAT ..ot 4.6
Note: This unit corresponds to Amsden and others’
(1980) ostracode silty maristone biofacies of the Fitz-
hugh Member.

4. Mudstone, yellowish gray (5Y7/2), weathering
very pale orange (10YR8/2) to medium dark gray
(N4). Beds slightly wavy to planar, thin to me-
dium, 1.0-8.0 in. thick, with thinner bedded
material more common in base and upper one-
third of interval. Some crinoid material scat-
tered throughout. Upper contact is sharp but

WEAVY oottt snissse s saesesssasssres saves 8.0
Prices Falls Member(?)
3. Covered interval, which probably represents Prices
Falls Member ......cccecrvcnmncnminniccininiinns 0.8

COCHRANE FORMATION (total thickness, 8.1 ft)

2. Glauconitic grainstone, yellowish gray (5Y7/2),
weathering medium gray (N5) to pale brown
(5YR5/2): Beds wavy, medium to thick, 6.0-20.0
in. thick, decreasing to 4.0-6.0 in. thick in upper
2 ft; scattered mudstone partings occur along
bedding in upper part of unit. Glauconite occurs
throughout as small, individual grains. Sparite
cement coarse, giving limestone a recrystallized
texture. Unidentifiable fossil debris abundant,
most likely crinoidal, but some whole brachio-
pods do occur. Upper contact is sharp but wavy;

lower contact is covered .......ccoverrminnininiininnn 8.1
1. Covered interval, which probably represents Syl-
van Shale ..o e 5.0+

Total thickness of section 258.9+

dle is crossed. On the left (south) is a prominent tree
line that parallels the open glade and which approxi-
mately corresponds with the top of the Chimneyhill
Subgroup.

At this locality the Chimneyhill Subgroup consists
only of the Cochrane and Clarita Formations. Thus, the
Cochrane Formation rests directly on the Sylvan Shale
in this area of the Arbuckle Mountains (Amsden, 1960).
Owing to the well-indurated nature of its members, the
Chimneyhill Subgroup forms a prominent ledge sand-
wiched between the recessively weathering Sylvan Shale
and the softer weathering, argillaceous beds of the
Henryhouse Formation (Fig. 30). The gamma-ray pro-
file reflects this weathering dynamic, as the units in the
Chimneyhill Subgroup have low, uniform gamma-ray
values in comparison with the high and more variable
gamma-ray values measured from the overlying Hen-
ryhouse Formation (compare the gamma-ray values at

Stop 7, Fig. 42). The exception to this trend is the Prices
Falls Member of the Clarita Formation and an argilla-
ceous unit within the Fitzhugh Member of the Clarita
(Fig. 22, unit 6; Fig. 26, unit 5). Both of these units ex-
hibit higher than normal gamma-ray readings in com-
parison with the other members of the Chimneyhill.
The reason for these differences is invariably due to the
amount of argillaceous material that is found in each of
these anomalous units. Overall, most members of the
Chimneyhill Subgroup have little argillaceous material
and thus emit lower gamma-ray values. The Henry-
house and Haragan Formations also contain abundant
terrigenous detritus and therefore emit higher gamma-
ray values. There are exceptions, as some clean lime-
stone intervals in the Henryhouse and Haragan exhibit

Figure 28. Unit 24, Bois d’Arc ridge section (Stop 4), showing
typical thin to medium, planar beds of Fittstown grainstones.
Hammer for scale is ~2 ft long and rests on top of unit 23.

Figure 29. South side of Bois d’Arc ridge (Stop 4), shot from
the Haragan—Bois d’Arc contact, showing typical spotty out-
croppings of the Haragan and Henryhouse Formations. Tree
line at base of slope approximates top of the Chimneyhill
Subgroup.
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Figure 30. Spotty outcropping of the Henryhouse Formation,
Bois d'Arc ridge section (Stop 4). Resistant bed at left is base
of unit 10. Tree line at right approximates the top of the Chim-
nevyhill Subgroup. Stratigraphic top is to the left.

Figure 31. Typical weathering character of the Haragan For-
mation (Dh), Bois d’Arc ridge section (Stop 4). Dh points to
unit 17 of the Haragan. Resistant beds to the right of pine tree
in foreground correspond to the base of unit 16. Dashed line
at top approximates the Cravatt Member (Dbc)-Haragan con-
tact.

gamma-ray values similar to those of the Chimneyhill
(e.g., units 8, 11, and 16 at this section) (Figs. 26, 27).
Units of the Bois d’Arc Formation contain intermediate
levels of argillaceous material. As one would expect, the
corresponding gamma-ray values of the Bois d’Arc are
intermediate to the values measured from the clean
Chimneyhill limestones and from the argillaceous Hara-
gan mudstones. This trait is also exemplified in Figure 27.

Increased argillaceous material in the Hunton lime-
stones also affects the surface expression and weather-
ing patterns of the group. Note the continuous expo-
sure of the clean Chimneyhill limestones in compari-
son to the spotty nature of the argillaceous Henryhouse
and Haragan outcrops (Figs. 30, 31). Traversing north

from the top of the Chimneyhill, scattered beds of more
resistant Henryhouse and Haragan lithologies can be
seen interspersed between more extensive, covered
intervals that represent less resistant argillaceous Hen-
ryhouse-Haragan units (Figs. 29, 30). This pattern con-
tinues up the ridge until the more resistant, weakly
argillaceous beds of the Bois d’Arc Formation are en-
countered (Fig. 31).

Throughout this area, Hunton beds dip to the north
from 25° to 45° and strike N. 70°-76° E. The section
does not appear to have been faulted, although faults
have been mapped in this area (see Stop 5—Hunton
Anticline Quarry Measured Section, below).

| STOP 5 |

Hunton Anticline Quarry Measured Section

The Hunton anticline quarry was first opened dur-
ing the building of the Lake in the Arbuckles dam (Al-
Shaieb and others, 1993b) (Figs. 32, 33). In the quarry
face, a broad, west-northwest-plunging anticline can
be observed within the upper part of the Hunton Group
section. The quarry section starts at the top of the Har-
agan Formation and continues upward to the Fitts-
town-Woodford Shale contact (Fig. 34). Also in the
quarry wall, there is an obvious reverse fault that ex-
tends almost parallel to the fold axis and which cuts
across the south limb of the fold. The amount of dis-
placement along this fault is only a few tens of feet, but
it is enough to expose upper Haragan beds along the
base of the south wall of the quarry.

Unlike at previous localities, the Haragan Formation
appears lithologically distinct from the overlying beds
of the Cravatt Member of the Bois d’Arc Formation
(Figs. 32, 33, 35). In the quarry wall the Haragan is a
brown-stained argillaceous mudstone that contrasts
nicely with the grayish-weathering, cherty, slightly
argillaceous beds of the Cravatt Member. Note a series
of laminated to thin, very argillaceous beds that occur
near the Haragan—Cravatt contact (Fig. 32, units 2, 4;
Fig. 35). These laminated, shaly breaks are rarely seen
in outcrops or road cuts but are common in the fresh
exposure of the quarry wall (e.g., units 7, 12, and 14 of
the Cravatt Member). Their presence indicates that the
Bois d’Arc Formation has a more complicated history
of sea-level change than was previously interpreted
from surface outcrops.

Even with its more complicated depositional his-
tory, the Cravatt Member at this site retains the same
overall sequence of units observed at previous stops.
The usual progression starts with a basal tripolitic-
cherty limestone (Fig. 32, units 5, 6). This is followed by
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Stop 5
Hunton Anticline Quarry Measured Section

18

17

Fittstown Member

16

15

141
13
120

1

10

Bois d’'Arc Formation

LOWER DEVONIAN

Cravatt Member

Haragan Fm.

Figure 32. Graphic columnar section of exposed parts of the
upper Hunton Group (upper Haragan through Bois d’Arc For-
mations) at Stop 5 (Hunton anticline quarry section). Explana-
tion of symbols found in Appendix.

MEASURED SECTION, STOP 5
Bois d’Arc Formation
Hunton Anticline Quarry Measured Section

Location: The quarry is along the S line of the SEY4SE4NW %
sec. 31, T. 18., R. 3 E., Murray County, Oklahoma (Dougherty,
Oklahoma, 7.5° quadrangle).

Thickness

(feet)

HUNTON GROUP (total exposed thickness, 65.7 ft)
BoIS D’ARC FORMATION (total thickness, 57.2 ft).
Fittstown Member

18. Covered interval; may contain some Woodford
Shale ..o e 5.0+

17. Glauconitic, well-sorted skeletal grainstone (Fig.
38), interbedded with some whole-fossil wacke-
stone and packstone. Grainstones are very light
gray (N8) to bluish white (5B9/1), weathering
grayish green (10G4/2), with medium dark gray
(N4) stain along outcrop face; wackestone and
packstone a yellowish gray (5Y7/2), weathering
same as grainstones. Beds planar at base, be-
coming wavy near top, mostly medium to thick,
6.0-12.0 in. thick; usually grainstones more even-
ly but thicker bedded, averaging 10.0 in. near
base and grading to 7.0 in. to top; wackestones
and packstones average ~6.0 in. thick. Gradual
decrease in wackestone beds in upper half of
unit. Glauconite common in grainstones and
occurs as irregular masses and small individual
grains; rare in wackestones. Minor chert occurs
as small nodules and thin partings in grainstone.
Whole-fossil brachiopods and well-preserved
crinoid stems common in wackestones; grain-
stones typically composed of unidentifiable fos-
sil fragments, although a well-preserved rugose
coral and trilobite thorax were observed in up-
per half of interval. Upper contact is covered ... 12.4

16. Whole-fossil wackestone and skeletal packstone,
yellowish gray (5Y7/2), weathering medium dark
gray (N4); lithology same as wackestone-pack-
stone beds in unit above; essentially, unit has
good carbonate texture with very little argilla-
ceous material; beds planar, thin to medium,
3.0-6.0 in. thick. Whole-fossil brachiopods and
crinoid stems common along bedding surfaces
of wackestones; packstones typically composed
of large brachiopod fragments and short crinoid
stems and ossicles. Upper contact is sharp, pla-
nar, and placed at first grainstone bed from unit
ADOVE ..ot e 22

Note: The Fittstown Member is best exposed along

main access road just below present level of quarry

floor.

Cravatt Member

15. Whole-fossil wackestone and mudstone interbed-
ded with thin, vitreous chert (Fig. 37); greenish
gray (5GY6/1), weathering medium bluish gray
(5B5/1), with grayish yellow (5Y8/4) stains along
bedding contacts (corresponds with increased
argillaceous material at contacts). Beds wavy,
medium, 4.0-6.0 in. thick. Mudstones tend to
be thicker bedded than wackestones. Well-pre-
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Figure 33. Gamma-ray profile of section exposed at the Hunton
anticline quarry (Stop 5). See text for additional information.

served brachiopods and crinoid stems common
throughout, particularly noticeable along bed-
ding surfaces. Some laminated, skéletal-pack-
stone intervals are interbedded with thin, vitre-
ous chert beds. Upper contact appears wavy,
most likely gradational; picked where limestone
beds having good carbonate texture are encoun-
tered and no obvious chert occurs......oovicsnane

14, Very argillaceous mudstone, pale yellowish or-
ange (10YR8/6) fresh and weathered; bedding
very wavy, laminated. Unit noticeably recessive.
No fossils evident. Upper contact is sharp and
Planar ...

13. Whole-fossil mudstone (Fig. 37), pale olive (10Y
6/2), weathering light gray (N7) to light bluish
gray (5B7/1). Beds planar medium to wavy lam-
inated, 0.5-3.0 in. thick; laminated material
tends to be more argillaceous than medium-
bedded mudstones and are more common at
top of unit. Well-preserved brachiopods, ra-
mose and fenestrate bryozoans, and crinoid
stems common along bedding contacts. Upper
contact is sharp and planar ..........ceueviiennnne

12. Very argillaceous mudstone, similar to unit 14
above, poorly exposed and recessive; color dusky
yellow (5Y6/4) fresh and weathered; bedding
very wavy laminated. Some glauconite(?) grains
occur. No fossiis evident. Upper contact sharp
DUL VETY WAVY 1ocniinnmisinmsssisissssssnssosssssssaes

11. Slightly argillaceous mudstone and wackestone
interbedded with chert; pale olive (10Y6/2) to
yellowish gray (5Y7/2), weathering light bluish
gray (5B7/1) to light gray (N7) to very light gray
(N8) at top. Chert weathers to pale yellowish
orange (10YR8/6). Beds wavy, thin to medium,
some wavy laminated in upper half of unit, 0.25-

5.3

0.2

1.8

0.2

STOP 5 ~ Hunton Anticline Quarry Measured Section

3.0 in. thick. Laminated intervals tend to be more
argillaceous and contain less chert. Whole bra-
chiopods common on bedding surfaces. Upper
contact is sharp but wavy ......cccceviiinniinennennane

10. Crinoidal wackestone, grayish orange pink (5YR
7/2), weathering light gray (N7). Consists of a
single bed containing variably sized crinoid frag-
ments (mostly short stems and ossicles, but some
plates also occur); less argillaceous than other
limestones of the Cravatt. Upper contact is sharp
but very wavy and is augmented by a 0.10-in.-
thick shaly parting .......ccoevenivrereeerninsienennne

9. Argillaceous mudstone and chert (Fig. 36), grayish
orange pink (5YR7/2), weathering light gray (N7),
with grayish yellow (5Y8/4) and medium dark
gray (N4) stains along bedding surfaces and bed-
ding faces, respectively. Beds thin to medium,
very wavy with pinch-and-swell structure, 2.0-
5.0 in. thick, averaging 3.0 in. thick. Argillaceous
material common, especially along bedding con-
tacts. Vitreous chert light gray (N7), weathering
pale greenish yellow (10Y8/2); chert bedding dis-
continuous, 1.0-2.0 in. thick. Large, well-pre-
served brachiopods (2Meristella sp.), and crinoid
ossicles and large stems common along tops of
beds, with little fossil material in bed interiors.
Upper contact sharp but very wavy ...

8. Whole-fossil mudstone and vitreous chert, grayish
orange pink (5YR7/2), weathering light gray (N7),
with medium dark gray (N4) and grayish yellow
(5Y8/4) staining along bedding contacts. Beds
very wavy, medium, 5.0-7.0 in. thick, with shaly
partings between some beds in upper half. Inter-
val less argillaceous than units 7 and 9. Vitreous
chert weathers light bluish gray (5B7/1) to grayish
blue (5PB5/2); beds normally 1.0-2.0 in. thick
and extend ~2 ft along quarry face, but may be 3.0
in. thick and extend up to 10 ft along face. Fossils
dominated by large brachiopods, commonly at
tops of beds, but crinoid stems also occur. Upper
contact sharp and planar, augmented by a 0.25-
in. shaly-limestone break ........coocoeeniienniinniencn.

7. Laminated argillaceous wackestone, very light
gray (N8), weathering moderate orange pink
(5YR8/4), with grayish black (N2) stains. Unit
varies from an indurated, irregularly laminated,
whole-fossil wackestone in middle to a weakly
indurated, planar laminated wackestone in basal
0.5in. and upper 2.0 in. of exposure. Fossils con-
sist of small brachiopods and bryozoans. Upper
contact is sharp but wavy; coincident with a 0.10-
in.-thick, dark yellowish orange (10YR6/6) clay-
Shale PaTtiNg....coveereeerrecrersuriessesmsrernsesnsssesessasens

6. Argillaceous mudstone and nodular chert; light
bluish gray (5B7/1), weathering medium bluish
gray (5B5/1); chert weathers to light brown (5YR
5/6). Unit consists of two massive beds of the
same approximate thickness. Tripolitic chert
nodular and inconspicuous. Well-preserved
brachiopods common. Upper contact is sharp
DUL WAVY wcecnrrieiriiiienineeiieaensssesesrsessnssasssesessinns

5. Argillaceous mudstone and tripolitic chert (Fig.
35), very pale orange (10YR8/2) to light gray (N7},
light bluish gray (5B7/1) toward top, weathering

6.2

0.92

4.7

0.4

2.4
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medium light gray (N6) to medium bluish gray
(5B5/1). Chert weathers a pale greenish yellow
(10Y8/2) to light brown (5YR5/6). Beds wavy,
medium to thick, 4.0-16.0 in. thick, averaging
~10.0 in. thick; each bed separated by an irregu-
larly laminated, 0.1-0.25-in.-thick shaly-lime-
stone break. Chert beds lenticular, 1.0-2.0 in.
thick and extending only 1-1.5 ft along quarry
face. Fossils sparse, consisting primarily of cri-
noid ossicles and small stems; rare brachiopods.
Upper contact sharp but wavy ..o 8.9

4. Very argillaceous mudstone, grayish yellow (5Y
8/4) fresh and weathered. Bedding irregularly
laminated, with partings no more than 0.10 in.
thick; where weathered, unit appears similar to
shale. Horizontal burrows (?Planolites) com-
mon along laminae surfaces. Fragments of lin-
gulid(?) brachiopods also occur, suggesting dep-
osition in a high-energy environment. Upper
contact gradational ........ccceevervivenerninireerennennen: 0.2

HARAGAN FORMATION (total exposed thickness, 8.5 ft)

3. Argillaceous mudstone (Fig. 35), light gray (N7),
weathering medium dark gray (N4) to moderate
brown (5YR3/4). Unit a single bed. Fossils com-
mon, consisting mostly of crinoid debris along
with some brachiopod fragments. Upper con-
tact appears sharp but wavy; technically grada-
tional, depending on first occurrence of chert in
Cravatt Member.........cceevevreeinevienenenee e 1.8

2. Very argillaceous wackestone, moderate brown
(5YR3/4) fresh and weathered; beds very wavy
laminated, 0.25 in. thick on average but with
strong pinch-and-swell structure along quarry
face. Abundant crinoid plates and small stems,
and small spiriferid brachiopods. Upper con-
tact gradational ..........ccceeieininiccccn 0.2

1. Argillaceous mudstone, yellowish gray (5Y7/2)
near base, light gray (N7) near top, weathering
moderate brown (5YR3/4) to medium gray (N5);
some laminated intervals weather grayish or-
ange (10YR7/4). Beds wavy, thin, 1.0-3.0 in. thick;
irregularly laminated zones of very argillaceous
mudstones occur every 16 to 17 in. up-section;
laminated intervals are no more than 2.0 in.
thick and pinch out a short distance along quarry
wall. Fossils rare. Upper contact gradational,
lower contact not exposed in qUArLy ...........c..... _65

Total thickness of section  65.7

a vitreous-cherty limestone (Fig. 32, units 8, 9; Fig. 36)
and ends with a wavy-laminated limestone and chert
interval (Fig. 32, units 12-15; Fig. 37). These upper units
of the Cravatt Member (units 11-15) are highly fossilif-
erous, but unlike the Haragan fossils they do not read-
ily weather free of the surrounding matrix. The Cravatt
fossils are more frequently seen along the tops of bed-
ding surfaces exposed on the northern and western
parts of the quarry floor.

The transition between the Cravatt and Fittstown
Members of the Bois d’Arc can best be seen along the

Figure 34. Overview of Hunton anticline quarry section (Stop
5), looking to the southeast. View shows a reverse-faulted
anticline (arrows illustrate relative movement along fault), with
fault offsetting the southern limb of fold. Marker bed, unit 7 of
the Cravatt Member, also labeled to illustrate amount of offset
along fault.

Figure 35. Contact between the Haragan Formation (Dh) and
Cravatt Member (Dbc), exposed along the south quarry wall,
Hunton anticline quarry section (Stop 5). Arrow at right points
to hammer for scale (~2 ft long).

quarry access road just north, and below, the current
level of the quarry floor (Fig. 38). Here, wackestones
and mudstones of the Cravatt grade upward into pack-
stones and glauconitic grainstones of the Fittstown.
Unlike the contact at the Goddard section, which was
sharp, the Cravatt-Fittstown contact here can best be
described as intercalated, or even gradational. This was
noted by Amsden (1960) at many sections, who showed
that Cravatt mud-supported limestones commonly
grade upward into Fittstown grain-supported lime-
stones through a considerable stratigraphic thickness.
Amsden (1960, p. 120) went on to note a strong vertical
as well as lateral gradation between the two members.
This can also be said of the paleontological data, as
both brachiopod and conodont assemblages are iden-
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Figure 36. Unit 9, Hunton anticline quarry section (Stop 5),
showing bedding character of vitreous chert (darker beds) in
Cravatt mudstones (lighter beds). Scale in inches and centi-
meters.

Figure 37. Units 11-15, Hunton anticline quarry section (Stop
5), showing thin, laminated nature of units 12 and 14, and
interbedded mudstone and chert of unit 15. Scale just below
unit 12, in inches and centimeters.

Figure 38. Cravatt (Dbc)—-Fittstown (Dbf) gradational contact
{dashed line), Hunton anticline quarry section (Stop 5). Beds
dip to the north.

tical for much of these units. There is some evidence
from conodont biostratigraphy, however, that at least
the upper beds of the Fittstown are slightly younger
than the Cravatt (Barrick and Klapper, 1992; Johnson
and Klapper, 1992). Currently, the Cravatt—Fittstown
contact is placed at the point where beds begin to have
a good limestone texture and contain no obvious ar-
gillaceous material or distinct chert beds (Fig. 38). This
criterion was recommended by Amsden (1960, p. 102)
in determining the contact.

The Woodford Shale is well exposed on the north
side of the quarry and can be viewed on either side of
the access road. Unfortunately, the actual Woodford-
Hunton contact is obscured.

The gamma-ray profile is similar to other Haragan-
Bois d’Arc transitional sequences (compare Figs. 22, 27,
and 33). Average gamma-ray counts for the Haragan
are high, ranging up in the seventies. These values grad-
ually decline in the lower Cravatt Member, which has
average counts in the upper sixties. Where the clean
grainstones of the upper Fittstown are encountered,
the average gamma-ray count appears to stabilize near
60 CPS and marks a nice contrast with the more argilla-
ceous beds of the upper Cravatt (Fig. 33).

STOP 6 — Optional

Creek Measured Section

Almost all exposures on the west side of the Washita
River exhibit some degree of structural deformation.
For example, Hunton beds at this site are overturned
and dip steeply to the west. This deformation is prob-
ably related to the Washita Valley fault system located
only half a mile to the southwest, where faulting has
overturned much of the Paleozoic section (from the
Ordovician Oil Creek Formation through the Mississip-
pian Sycamore Limestone) in this region of the Ar-
buckle Mountains (Ham and McKinley, 1954). In gen-
eral, Hunton beds are overturned to the west at an av-
erage dip of 77°, and they strike N. 25° W,

This is a short section of the Hunton Group, where
the upper Henryhouse and Haragan Formations are
not well exposed (Figs. 39, 40). The section is included
because of the contrast in the basal formations of the
Chimneyhill Subgroup here and at the next section
(Stop 7), which is only half a mile to the northwest.

At this site, the basal Keel Formation is thin, poorly
exposed, and represented only by the (probable) Ideal
Quarry Member. At the next site (Stop 7, Price Falls
measured section, below), the Keel-Ideal Quarry se-
quence is >7 ft thick. The disparity in thickness be-
tween the two sites, coupled with the absence of the
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Location: Most of this section was measured along the north 9
side of a northeast-trending drainage ~0.5 mi southeast of
Price Falls in the NEY4SE%SW¥ sec. 33, T. 1 S., R. 2 E., Murray
County, Oklahoma (Dougherty, Oklahoma, 7.5° quadrangle).
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HUNTON GROUP (total thickness, 190.2+ ft)
BoliS D’ARC FORMATION (total thickness, 16.6+ ft)
Cravatt Member

16. Covered interval; may contain some Woodford
Shale ..ccoeviiiirieinicc b 5.0+

15. Interbedded argillaceous mudstone and nodular
tripolitic chert; grayish orange (10YR7/4), weath-
ering medium light gray (N6); chert weathering
to light brown (5YR5/6). Beds planar to slightly
wavy, mostly thin, 1.0-3.0 in. thick, averaging
~1.0 in. thick; some beds 8.0-9.0 in. thick in mid- 5
dle of interval. Tripolitic chert mostly nodular,
but some discontinuously bedded intervals oc-
cur in the basal 3-5 ft of unit. No fossil material
evident. Upper and lower contacts covered...... 16.6

14. Covered interval; mostly represents Haragan
Formation, but may include basal beds of the
Cravatt Member and upper beds of Henryhouse
FOImMation ......ccoenivisieneniicniniisecssesiesnnnioseenns 82.2

HENRYHOUSE FORMATION (total thickness, 66.2 ft)

13. Argillaceous mudstone, grayish yellow (5Y8/4), .

weathering pale olive (10Y6/2). Beds wavy, thin Figure 39. Graphic columnar section of exposed parts of

to medium, 2.0-6.0 in. thick, averaging ~3.5 in. ; ;
: : ; the Hunton Group at Stop 6 (Creek section). Explanation
thick. Fossils rare except for local patches of cri- of symbols found in Appendix.

WENLOCK
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Fitzhugh Member
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Figure 40. Gamma-ray profile of Hunton Group -exposed at
the Creek section (Stop 6). Note strong gamma-ray value of
.the Prices Falls Member in comparison with the rest of the
Chimneyhill Subgroup. See caption for Figure 42 (Stop 7) for
additional comments.

noid debris along bedding surfaces in upper half
of unit. Upper contact is ¢overed ..........cccce.ne.... 38

‘12. Skeletal mudstone to wackestone, with minor
argillaceous mudstone; yellowish gray (5Y7/2)
near base, grading upward into pale red (5R6/2),
weathering grayish yellow green (5GY7/2) to pale
olive (10Y6/2). Good carbonate-textured skeletal
mudstone dominates basal part, whereas distinct
wackestone textures common near top; inter-
beds of argillaceous mudstone occur sporadically
in lower two-thirds of unit. Beds planar to slightly
wavy, laminated to thin, 0.25-2.0 in. thick, aver-
aging ~1.0 in. thick. Fossils dominated by crinoid
debris, although some unidentifiable shell frag-
ments also occur in wackestone beds. Upper
contact is sharp and planar ..........cceoveerreenennaes 7.0

11. Argillaceous mudstone, grayish yellow (5Y8/4),
weathering pale olive (10Y6/2). Beds planar me-
dium, 6.0-9.0 in. thick, with thicker beds more
common in upper half of unit. Fossils rare. Up-
per contact sharp and planar ..o 8.6

10. Argillaceous mudstone, similar to unit 11 above,
but noticeably thinner bedded; grayish yellow
(5Y8/4), weathering pale olive (10Y6/2). Beds

Keel Formation at previous localities (Stops 3, 4), is
strong lithologic evidence for a post-Keel-pre-Coch-
rane erosional event (Fig. 2).

The Cochrane Formation also shows strong variabil-
ity between these two sections. Here, the Cochrane is
just over 2 ft thick, whereas at the next site (Stop 7) the
Cochrane averages only 3 in. thick (compare the graphic
columnar section for Stop 6 [Fig. 39] with the one for
Stop 7 [Fig. 41]). At previous sites (Stops 3, 4), the Coch-
rane Formation averages ~8 ft in thickness. As with the
Keel, this is strong lithologic evidence that the Coch-
rane underwent extensive erosion prior to deposition
of the overlying Clarita Formation. The magnitude of
the erosional event appears to increase going west,
starting at the Goddard Youth Camp. Biostratigraph-
ically, however, there is very little evidence to suggest
that a post-Cochrane-pre-Clarita erosional event has
occurred (Fig. 2).

Another aspect of this section is the unique gamma-
ray profile of the Chimneyhill Subgroup, particularly
the Prices Falls Member of the Clarita Formation (Figs.
39, 40). Here, and at the next section, the Prices Falls
Member is a blocky laminated clayshale. In other areas,
such as at Stops 8 and 9, the Prices Falls is a laminated,
very argillaceous limestone. Whichever lithology pre-
dominates, the gamma-ray signature of the member
is usually very high and contrasts markedly with the
surrounding low gamma-ray values measured from
the rest of the Chimneyhill limestones (compare the
gamma-ray profiles for exposures at Stop 6 [Fig 40],
Stop 7 [Fig. 42], Stop 8 [Fig. 46], and Stop 9 [Fig. 50]). It
seems apparent that the Prices Falls would represent a
good marker horizon that can be used in subsurface
mapping through the use of wireline logs.

planar, thin to laminated, 0.5-1.0 in. thick, with
laminated material more common in upper two-
thirds of unit. Fossils rare, consisting mostly of
crinoid debris, but some small brachiopods do
occur in lower half. Upper contact is sharp and
Planar.....cocvcevenirnr e 13.8

9, Covered INtEIVal .......oceecciviiiiinsiosiinniiivenenienineessnens 315

8. Argillaceous mudstone and wackestone, poorly
exposed and badly weathered; grayish orange
(10YR7/4) fresh and weathered. Beds wavy, thin,
averaging ~2.0 in. thick. Whole-fossil brachio-
pods common, along with short crinoid stems.

Upper contact covered........ccumimenricvnieniiinnins 1.5

CHIMNEYHILL SUBGROUP (total thickness, 25.2 ft)
CLARITA FORMATION (total thickness, 21.6 ft)
Fitzhugh Member

7. Skeletal mudstone, yellowish gray (5Y7/2), weath-
eting grayish orange (10YR7/4) to light olive gray
(5Y6/1). Beds thin, slightly wavy, averaging ~3.0
in. thick. Unit slightly argillaceous in upper 2 ft.
Fossil material consists mainly of crinoid debris,
with some brachiopod-shell fragments. Upper
contact is sharp but wavy........oeeinevnnnncnnne, 8.2
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6. Mudstone, yellowish gray (5Y7/2), weathering
grayish orange (10YR7/4). Beds planar, lami-
nated to thin, 0.5-2.0 in. thick, with laminated
beds alternating with thicker bedded material.
No fossils evident. Upper contact is sharp and
PLADAT .ot

5. Skeletal mudstone, similar to unit 7 above; mod-
erate orange pink (5YR8/4), weathering me-
dium gray (N5). Overall unit is dense, well indu-
rated, and appears structureless; on weathered
surfaces, however, beds actually thin, wavy, 1.0—
3.0 in. thick, averaging ~1.5 in. thick. Crinoid
fragments common, consisting of short stems
and ossicles; whole brachiopods rare. Upper
contact is sharp and planar ...,

Note: The remainder of the Chimneyhill Subgroup
was measured on the south side of shallow drainage.

Prices Falls Member

4. Silty clayshale, poorly exposed and badly weath-
ered; moderate brown (5YR3/4) fresh and weath-
ered. Bedding appears discontinuously lami-
nated, almost blocky. Silt content remains con-
stant throughout. No glauconite or fossils evi-
dent. Upper contact is sharp but wavy .............

COCHRANE FORMATION (total thickness, 2.4 ft)

3. Glauconitic grainstone(?) and packstone(?); dep-
ositional texture difficult to see in hand sam-
ple owing to diagenetic sparite cement and se-
vere weathering; grayish orange pink (5YR7/2),
weathering light olive gray (5Y5/2) to pale olive
(10Y6/2). Unit appears to have been a crinoidal
grainstone to possibly a packstone that contains
a lot of diagenetic sparite. Beds medium, very
wavy to irregular, 5.0-10.0 in. thick, averaging
6.0 in. thick; thicker bedded material more com-
mon in upper half of unit; bedding contacts in
lower 3.0 in. look stylolitic. Glauconite conspic-
uous, occurring as small, irregularly shaped
masses scattered throughout interval. Upper
contact is sharp but wavy.......ccvvveiiiinin

KEEL FORMATION (total thickness, 1.2 ft)
Ideal Quarry Member(?)

2. Crinoidal packstone to grainstone(?); unit usually
submerged below creek level and has under-
gone severe weathering; lack of glauconite and
differences in weathering characteristics indi-
cate bed is not part of the Cochrane Formation
but possibly represents the Ideal Quarry Mem-
ber. Unit pale olive (10Y6/2) to pale yellowish
brown (10YR6/2), weathering yellowish gray
(5Y7/2) to pale greenish yellow (10Y8/2); con-
tains mud partings that weather dark yellow or-
ange (10YR6/6); consists virtually of a single bed
with irregular mudstone partings internally. No
ooids present, but crinoid material common.
Coarse sparite cement throughout. Upper con-
tact sharp and very wavy; lower contact is cov-
EIEA cuviririr et

1. Covered interval, which probably represents Syl-
van Shale ..o e

Total thickness of section

3.2

8.6

16

2.4

1.2

5.0+
190.2+

STOP 7

Prices Falls Measured Section

This locality was originally designated as type by
Amsden (1967) for the Prices Falls Member of the Clar-
ita Formation. This site also pertains to Amsden’s (1960,
appendix 1, p. 251) section 12A and includes the Chim-
neyhill Subgroup and basal Henryhouse Formation.
Also present, but not reported by Amsden (1960), are
exposures of the Cravatt Member of the Bois d’Arc For-
mation and the Woodford Shale. Both of these litho-
stratigraphic units are well exposed near the Oklahoma
Highway 77D junction to Falls Creek Assembly.

As with the last section, the Haragan Formation does
not crop out at this locality. The main lithologic differ-
ences and similarities between this section and the one
exposed at Stop 6 have already been commented upon
under the latter’s description (see Stop 6—Creek Mea-
sured Section), so only a cursory review will be given.
Beds at this locality are not overturned but dip steeply
to the east between 77° to near vertical, and strike N.
30°-50°W.

The Keel Formation, including the Ideal Quarry Mem-
ber, is well developed at this locality and has a com-
bined thickness of >8 ft (Figs. 41, 42, units 2, 3; Fig. 43).
Differences between the two units are slight. Generally,
the Ideal Quarry Member weathers to a dark brown
color and contains fewer ooids than the typical Keel
oolite facies. In addition, many of the “ooids” in the
Ideal Quarry Member are really algal-liths or calci-
spheres, which are small versions of oncolites. Whether
the rounded grains formed from algal coating on bro-
ken bioclasts, or are the result of direct calcite precipi-.
tation, their presence is usually indicative of similar
environments of deposition—namely, intertidal, shoal-
ing conditions.

The Cochrane Formation is unusually thin at this
section, averaging only 3 in. in thickness (Fig. 44). The
bed is unquestionably Cochrane, because it lacks the
oolitic texture of the upper Keel, and it contains abun-
dant glauconite. Interestingly, some ooids of the un-
derlying Keel are planed off along the contact with the
Cochrane Formation (Amsden, 1960), again highlight-
ing the extent of the erosional unconformity that exists
between these two formations.

The Prices Falls Member of the Clarita Formation
reaches its thickest extent in outcrop at this section and
is representative of a true shale (Fig. 44). In most other
sections described by Amsden (1957, 1960, 1967), and
visited on this field trip, the Prices Falls is a recessively
weathering, very argillaceous limestone. Given its very
argillaceous nature, and subsequently strong gamma-
ray signature, the Prices Falls Member represents an
ideal marker horizon on wireline logs (Fig. 42). At this
section the shale of the Prices Falls is extraordinarily
“hot,” emitting values of 140-190 CPS (Fig. 42).
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Henryhouse Formation

Location: The top of the Cravatt Member of the Bois d’Arc For-
mation and the base of the Woodford Shale (units 15-18) are
exposed on the south side of the access road to Falls Creek 9
Assembly, E¥:SEY4SWWNWY sec. 33; the Chimneyhill Sub-
group and the basal Henryhouse sequence (units 1-13) were
measured along the south side of Falls Creek, just below Price
Falls, in the WY%SE% SWY%NWY sec. 33, T. 18., R. 2 E., Murray —
County, Oklahoma (Dougherty, Oklahoma, 7.5 quadrangle). 8

Thickness
(feet)

WOODFORD SHALE

18. Interbedded shale and chert; very light gray (N8)

' to very pale blue (5B8/2) weathered and fresh.

Shale intervals are micaceous, slightly silty, and

exhibit well-developed fissility; laminae are 0.5~

1.0 in. thick. Shale intervals separated by 0.5-

1.0-in.-thick chert beds; chert contacts planar.

Only lower part of unit was measured and de-
SCIbed ..o 5.0+

17. Covered interval; probably represents top of unit
‘ 16 i e e s re e e 1.4

16. Interbedded siltstone and clayshale. Siltstone

: beds light gray (N7), weathering moderate yel-
low (5Y7/6); shale intervals yellowish gray (5Y
7/2), weathering pale olive (10Y6/2); a moderate
reddish brown (10R4/6) staining occurs along
fractures. Siltstones wavy, thin bedded, and very
argillaceous; clayshale very silty, fissile lam-
inated. Siltstones and shales typically intergrade
vertically and laterally. Horizontal burrows
{¢Planolites) common in clayshales. Upper con-
tact is covered; lower contact with Hunton Group
appears channeled by as much as 8 in. Maxi-
mum thickness of UNit ........cccovevnrvennsieneriecens 1.3

WENLOCK

Fitzhugh Member

LLAND.

Prices Falls

Keel Formation {Cochrane| Clarita Formation

-ASHGILL
Ideal
Quarry Mbr.

[y

Figure 41. Graphic columnar section of exposed parts of the
Hunton Group at Stop 7 (Price Falls section). Explanation of
symbols found in Appendix.



STOP 7 — Prices Falls Measured Section

Gamma-Ray (average CPS)
Y 50 100 150 200

| Ll

L]

Bols d'Arc Fm. | Woodford

= ——
IﬂII_(f»l-ll

L. DEVONIAN | U.DEV.

LAV

¥

LJUDLOW - PRIDOLI
Henryhouse Formation
A

/-\_/\Al

WENLOCK

Fitzhugh Membor

ochrand] Clarita Formation

LLAND.

Prices Fll|

ASHGILL
Keel Formati
Ideal
[Quarry Mbr. |
.
o

~

100 150 200

Figure 42. Gamma-ray profile of Hunton Group exposed at
Price Falls (Stop 7). Note strong gamma-ray values mea-
sured from the shale of the Prices Falls Member, as well as
the high values from the basal graptolite shales of the Henry-
house Formation. Both intervais represent transgressive,
condensed parts of the carbonate-shoal (fill-in) cycle.

HUNTON GROUP (total thickness, 198.2 ft)
BOIS D'ARC FORMATION (total thickness, 11.6 ft)
Cravatt Member

15. Whole-fossil mudstone and minor tripolitic chert;
pale greenish yellow (10Y8/2) to very pale or-
ange (10YR8/2); weathers dark yellowish brown
(10YR4/2), with very pale orange (10YR8/2} stain-
ing along bedding. Predominantly thin to me-
dium bedded, with laminated bedding com-
mon in upper 2 ft of exposure; overall, beds are
0.5-8.0 in. thick, averaging ~5.0 in. thick, and
are wavy. Chert inconspicuous in upper half of
unit; usually occurs as small nodules, but some
discontinuous, irregular beds present in lower
half. Whole-fossil brachiopods and some cri-
noid debris occur sporadically in lower two-
thirds of unit. Upper contact is sharp but con-
cave (channeled?) .........oovvvenicnnnennericenes 11.6

14. Covered interval; mostly represents Haragan For-
mation but may include basal beds of Cravatt
Member and upper beds of Henryhouse For-
¢ o T2 1 (o) o OO OOU OISOt 116.3

57

Figure 43. Near-vertical Keel Formation, Price Falls section
(Stop 7). Light-colored arrows approximate the Ideal Quarry
Member (left)—Keel oolite (right) contact. Scale in inches and

centimeters.

HENRYHOUSE FORMATION (total exposed thickness, 44.2 ft)

13. Argillaceous, whole-fossil mudstone, yellowish
gray (5Y7/2), weathering pale yellowish brown
(10YR6/2) and dark yellowish brown (10YR4/2).
Beds wavy, thin to medium, 1.0-7.0 in. thick,
becoming irregularly bedded in upper one-third
of unit. Large, well-preserved brachiopods com-
mon as well as short crinoid stems and ossicles;
trilobite pygidium in middle of unit. Upper con-
tACE IS COVEIEd .nnrnviviriinniiiiec et

12. Skeletal mudstone, grayish orange (10YR7/4),
weathering dark yellowish brown (10YR4/2),
with pale yellowish brown (10YR6/2) stains along
bedding. Unit shows good carbonate texture,
with little argillaceous material. Beds planar,
thin, averaging ~1.0 in. thick. Some small cri-
noid fragments occur. Upper contact sharp and
PlaNAT ..ot

11. Argillaceous mudstone, very pale orange (10YR
8/2), weathering olive gray (5Y4/1) to yellowish
gray (5Y7/2), with light olive gray (5Y5/2) stains
along bedding surfaces and fractures. Beds are
planar, thin, and appear to be a consistent 1.0
in. thick; however, some 3.0-4.0-in.-thick lami-
nated intervals occur in lower one-third of unit.
No fossils evident. Upper contact is sharp and
PlANAT ..ot

10. Argillaceous mudstone, similar to unit above ex-
cept for bedding. Unit very pale orange (10YR
8/2), weathering olive gray (5Y4/1). Beds wavy
to irregular, thin to medium, 2.0-4.0 in. thick,
averaging ~2.5 in. thick. Fossils rare. Upper con-
tact sharp but wavy .....ccenevnneccnneiiennes

9. Interbedded argillaceous mudstones and lami-
nated clayshales. Mudstones pale olive (10Y6/2),
weathering grayish orange (10YR7/4), pale brown
(5YR5/2), and light brown (5YR6/4); occur either
as single beds or as series of beds separated by
intervals of clayshale. Clayshales moderate yel-
lowish brown (10YR5/4) fresh and weathered,
usually occur as a recessive interval between

10.7

2.2

15.3

35
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Figure 44. Near-vertical sequence, starting with Keel oolite
(Ok) at right and ending with Prices Falls Member (Scp) at
left, Prices Falls section (Stop 7). Note thin bed of Cochrane
Formation (Sc) at center. Scale in inches and centimeters.

more resistant mudstones. Individual beds and
bedding intervals can be arranged in the follow-
ing ascending order: (1) basal 7.0 in. of lami-
nated clayshale and very argillaceous mudstone;
(2) 24.0 in. of thin-bedded argillaceous mud-
stone, with interval divided into seven distinct
beds; (3) 6.0 in. of blocky laminated clayshale;
(4) a single 8.0-in. bed of argillaceous mud-
stone, with lower bedding surface consisting of
horizontal burrows (2Thallasonoides); (5) 2.0-
in.-thick interval of laminated clayshale; (6) a
single 4.0-in. bed of argillaceous mudstone with
horizontal burrows along lower bedding con-
tact; (7) 2.0 in. of laminated clayshale; (8) 11.0
in. of thin-bedded argillaceous mudstone, in-
terval equally divided into three distinct beds;
(9) 12.0 in. of well-laminated clayshale; (10) 18.0
in. of thin-bedded argillaceous mudstone with
shale partings between three distinct beds; (11)
10.0 in. of blocky laminated clayshale; and (12)
17.0 in. of argillaceous mudstone, divided into
two distinct beds separated by a 0.25-in. shale

CHIMNEYHILL SUBGROUP (total thickness, 26.1 ft)
CLARITA FORMATION (total thickness, 18.2 ft)

{10Y6/2); unit exhibits slight increase in argilla-
ceous material and more variable bedding com-
pared with the one below. Bedding planar, thin
to medium, 3.0-7.0 in. thick. Fossils common,
consisting predominantly of brachiopod-shell
fragments with some small, whole brachiopods;
crinoid debris also occurs. Upper contact is sharp
and planar ...

6. Mudstone, grayish orange pink (5YR7/2) to yel-

lowish gray (5Y7/2), weathering grayish green
(5G5/2) to medium gray (N5); pale greenish yel-
low (10Y8/2) staining occurs as local patches.
Beds appear massive but on weathered surfaces
are distinctly thin and wavy, 1.0-5.0 in. thick,
averaging ~2.0 in. thick. Some argillaceous in-
tervals only a few inches thick occur locally in
basal 3.4 ft of unit. Fossils inconspicuous, con-
sisting mostly of crinoid debris with some uni-
dentifiable shell fragments. Upper contact is
sharp and planar ........ccevinininininnn,

Prices Falls Member
5. Silty clayshale (Fig. 44), moderate brown (5YR

3/4) to dark yellowish brown (10YR4/2) fresh
and weathered; becoming light olive gray (5Y
5/2) along upper and lower unit contacts. Shale
is very silty, weakly calcareous, blocky (discon-
tinuously) laminated. Glauconite occurs as small,
distinct grains; conspicuous in lower half of in-
terval, less so in upper half. No fossils evident.
Upper contact is sharp but wavy .......c.cceeeveinen.

COCHRANE FORMATION (total thickness, 0.2 ft)
4. Glauconitic skeletal grainstone (Fig. 44), grayish

orange pink (5YR7/2), weathering moderate or-
ange pink (5YR8/4); grades laterally to pale yel-
lowish brown (10YR6/2); some internal-bed-
ding laminae appear pale yellowish orange
(10YR8/6). Unit either represented by single
thin bed or laterally grades into interlaminated
skeletal grainstone and glauconite (with some
laminae composed entirely of glauconite grains).
Overall, unit is a skeletal grainstone, with a coarse
sparite matrix and scattered grains of glauco-
nite throughout, Fossils unidentifiable owing to
coarse sparite. Upper contact sharp, very wavy,

parting. Upper contact is sharp but wavy ......... 10.1 causing fluctuations in unit thickness along

Note: Interval likely correlates with unit 9, Stop 8 (Fig. strike; contact definitely erosional. Maximum

45), and unit 12, Stop 9 (Fig. 49), where thisfacies is THICKIIESS v s cerrrrreitiiererereesseerereeeenraeerenens
better exposed. Amsden (1960) reports graptolites col- KEEL FORMATION (total thickness, 7.7 ft)

lected from some of these shale beds. 3. Oolitic grainstone (Fig. 43), yellowish gray (5Y8/1)

. 8. Very argillaceous mudstone, very pale orange (10YR to very pale blue (5B8/2), weathering grayish

8/2), weathering olive gray (5Y4/1). Beds planar, orange (10YR7/4) to pale olive (10Y6/2); turning

thin to medium, 2.0-5.0 in. thick. Looks similar very pale orange (10YR8/2) near upper contact.

to upper part of Fitzhugh Member of Clarita Unit massive; basal 2.4 ft consists of loosely

Formation but is definitely more argillaceous packed ooids, and some crinoid fragments, set

and recessively weathered than typical Fitz- in a coarse sparite matrix; grades upward into a

hugh. Some crinoid debris occurs. Upper con- more closely packed oolite, and sparite grain-

tact is sharp and slightly wavy .........cooecevnnennenn, 2.4 stone. Some crinoid fragments occur in lower

part, rare in upper part. Upper contact sharp
but wavy; thickness variable owing to grada-
tional lower contact. Maximum thickness ........

53

11.1

1.8

0.2

3.8

Fitzhugh Member

7. Skeletal mudstone, yellowish gray (5Y7/2), weath-
ering grayish orange pink (5YR7/2) to pale olive

Ideal Quarry Member

2. Skeletal packstone (Fig. 43), grayish orange (10YR
7/4), becoming yellowish gray (5Y7/2) toward
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top, weathering dark yellowish brown (10YR
4/2) to pale yellowish brown 10YR6/2); similar
to unit above, except weathers dark brown and
contains more lime mud. Bedding irregularly
laminated in basal 7.0 in. of unit, with bedding
laminae 0.25-0.5 in. thick; grades upward into a
more massive-appearing skeletal packstone,
which is thin to medium bedded on weathered
surfaces. Ooids and rounded calcispheres com-
mon throughout. A thin, moderate reddish
brown (10R4/6) concretion zone occurs 11.0 in.
below top of unit. Fossils consist of abundant
crinoid stems and plates; some whole-fossil bra-
chiopods occur in basal laminated part. Upper
contact is gradational and corresponds with
change in weathering color; lower contact cov-

Ered ..o e 3.9
1. Covered interval, which probably represents Syl-
van Shale ... 5.0+

Total thickness of section 210.9+

Another interval that may be of some use in subsur-
face correlation is the graptolite-bearing shales near
the base of the Henryhouse (Fig. 41, unit 9). These inter-
bedded shales and argillaceous limestones actually
represent the thin, transgressive part of the “grand”
HHB carbonate cycle (Al-Shaieb and Puckette, 2000;
Al-Shaieb and others, 2000) (see section on Carbonate
Cycles and Sequence Stratigraphy, and Fig. 8, in Part ).
In the terminology of sequence stratigraphy, this inter-
val represents a condensed section that marks the max-
imum point of transgression of the Late Silurian sea.
Note that the gamma-ray values are distinct and con-
trast markedly with the low values measured from the
Fitzhugh Member and with the lower values measured
from the overlying argillaceous limestone beds of the
upper Henryhouse (also see section on Gamma-Ray
Profiles and Subsurface Correlation, in PartI).

STOP 8

Oklahoma Highway 77D Measured Section

A nearly full section of the Hunton Group can be
found at this site, but only the Hunton-Woodford tran-
sition on the north side of Oklahoma Highway 77D will
be examined in detail (Figs. 45, 46). This section per-
tains to Amsden'’s (1960, appendix 1, p. 239) section
M5. As with most exposures in this area of the Arbuckle
Mountains, the beds are near vertical to slightly over-
turned, owing to the influence of the Washita fault sys-
tem less than 0.5 mi to the southwest. Beds at this sec-
tion are overturned, dipping to the southwest at 80°
and striking N. 62°W.

MEASURED SECTION, STOP 8
Woodford Shale-Hunton Group Contact
Oklahoma Highway 77D Measured Section

Location: The interval from the Woodford Shale through the
upper part of the Henryhouse Formation (units 10-27) was
measured along the north and south sides of OK-77D, in the
NEViNEYSWYNEY sec. 30; the basal part of the Henryhouse
(units 8, 9) and the uppermost part of the Chimneyhill Sub-
group (units 6, 7) were measured on the south side of OK-77D
in the SWyNWWSEV NEY sec. 30; the remaining units of the
Chimneyhill Subgroup (units 2-7) were measured on the west
side of OK-77D in the NWY%SE%4SEYNEY: sec. 30, T. 1S, R. 2E,
Murray County, Oklahoma (Turner Falls, Oklahoma, 7.5°
quadrangle).

Thickness
(feer)
WOODFORD SHALE

27. Interbedded shale and chert, very light gray (N8)
to very pale blue (5B8/2) weathered and fresh.
Shale intervals are slightly silty and exhibit well-
developed fissility; laminae 0.5-1.0 in. thick.
Shale intervals separated by 0.5-1.0-in.-thick
chert beds; chert bedding contacts planar to
slightly wavy owing to abundant phosphate nod-
ules. Upper part of unit was not measured ....... 5.0+

26. Fissile shale, dark gray (N3) to light olive gray
(5Y5/2) weathered and fresh; shale silty, exhibit-
ing well-developed fissility. Interval contains
abundant woody material; a poorly preserved
orthid brachiopod was collected at base. Upper
contact is sharp and planar ..........ccccoeviininninnn, 0.80

25. Cherty sandstone, light brownish gray (5YR6/1)
weathered and fresh; sandstone is fine grained,
quartz rich, and indurated, with minor amounts
of clay and silt in matrix; thin chert stringers as
discontinuous lenses or pods. Upper contact is
sharp and planar.......ccnininn, 0.33

24. Silty sandstone, moderate blue green (5BG4/6)
weathered and fresh. Similar to unit 25, above,
but contains a higher silt and clay content in
matrix and is much more friable; bedding ap-
pears laminated. Chert lenses in basal 2.0-3.0
in. of unit. Upper contact is erosional, as unit 25
may be channeled down by as much as 3.0 in.
into unit 24. Maximum thickness........cc.coceevenens 0.46

23. Calcareous siltstone, yellowish gray (5Y7/2) to
grayish yellow (5Y8/4) weathered and fresh; silt-
stone well laminated, with bedding laminae
0.10-0.25 in. thick; calcareous throughout but
increasingly calcareous toward base as unit
grades down into an argillaceous carbonate
mudstone. Upper contact gradational .............. 2.5

22. Calcareous chert (Fig. 47), labeled as “Woodford
brown? carbonate” by Amsden (1960, p. 240);
dark yellowish orange (10YR6/6) weathered and
fresh, with grayish brown (5YR3/2) staining on
fractures and bedding planes; massive, well-in-
durated bed, consisting of zones of chert mixed
with carbonate and clastic(?) material. Lami-
nated argillaceous mudstone interlaminated
with chert common in upper one-third of unit;
massive chert in middle one-third of unit, with
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Figure 45. Graphic columnar section of exposed parts of Hunton Group at Stop 8 (Oklahoma Highway 77D section). Explanation
of symbols found in Appendix.
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Figure 46. Gamma-ray profile of Hunton Group exposed
along north and south sides of OK-77D (Stop 8). See text for
additional information.

fracturing and shearing of chert common,; basal
one-third consists of a very fine grained sili-
ceous sandstone (or siltstone) interbedded with
chert laminae. Horizontal and vertical burrows
common along base of unit. Upper contact gra-
dational over 6.0 in.; lower contact with Hunton
Group appears sharp but slightly wavy .............

HUNTON GROUP (total thickness, 136.8 ft)
HARAGAN FORMATION (total thickness, 39.4 ft)

21

Covered and rubble zone, consisting of blocks

and fragments of Haragan limestone ................ ’

32

20. Argillaceous mudstone and wackestone, grayish
orange (L0YR7/4), weathering to very pale or-
ange (10YR8/2) to light gray (N7); pale yellowish
orange (10YR8/6) stain along bedding contacts.
Wackestone texture and argillaceous content
increase toward top of interval; bedding con-
tacts also show increase in argillaceous mate-
rial; beds thin to laminated, 0.5-3.0 in. thick,
averaging 1.0 in. thick; average bed thickness
decreases to 0.5 in. toward base of interval; de-
creased bedding thickness toward base corre-
sponds with increased mudstone texture. Whole,
unabraded fossils common throughout unit, typ-
ically concentrated along bedding contacts; fos-
sils dominated by spiriferid brachiopods, and
crinoid ossicles and short stems. Upper contact
i8S COVEIed...ccouvrecinirrireicii i s

19. Skeletal wackestone to packstone, grayish orange
(10YR7/4), weathering to grayish olive (10Y4/2)
to grayish brown (5YR3/2) along bedding planes.
Bedding wavy, thin to medium, with thinner
bedding more common in middle of unit; bed
thickness 0.5-7.0 in. Very little argillaceous
material evident except in basal 5.0-10.0 in. of
unit. Most fossils consist of abraded crinoid and
brachiopod debris; some whole brachiopods
(mainly Meristella sp. and other spiriferid bra-
chiopods) occur but are not obvious. Upper
contact is sharp and planar .........cccceeeinviennennnns

18. Argillaceous mudstone and wackestone similar
to unit 20, above; grayish orange (10YR7/4),
weathering to very pale orange (10YR8/2), with
pale yellowish orange (10YR8/6) stain along
bedding contacts. Bedding thin to laminated,
planar to slightly wavy, with wavy bedding con-
tacts occurring more toward base of unit. Whole,
unabraded fossils common but concentrated
along bedding contacts rather than in bed inte-
riors; fossils dominated by various species of
brachiopods and by crinoid ossicles, plates, and
short stems. Upper contact is sharp but wavy ..

17. Argillaceous mudstone with minor argillaceous,
skeletal wackestone; grayish orange (10YR7/4),
weathering to very pale orange (10YR8/2) to
light gray (N7). Unit slightly more argillaceous
and recessive than previous carbonate units.
Beds medium to thin, 2.0-7.0 in. thick, slightly
wavy. Whole, unabraded fossils represented by
numerous species of brachiopods; disarticu-
lated crinoid material also occurs along bedding
planes; crinoid bulbs, Scyphocrinites cf. S. ulrichi
(Fig. 48), are common in a 15.0-in.-thick zone
starting 32.0 in. below top of unit. Upper con-
tact appears sharp but wavy ...

Note: Rest of Haragan Formation was described from
exposures on the south side of OK-77D.

16. Argillaceous mudstone, grayish orange (10YR
7/4), weathering to moderate orange pink (5YR
8/4) to grayish yellow (5Y8/4); bedding slightly
wavy, becoming planar toward base, medium
bedded to laminated, with laminated intervals
being more recessive, discontinuous across out-
crop, and containing a greater amount of argil-
laceous material; thicker mudstone beds aver-
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age 7.0 in. thick. No fossils were evident. Upper
contact is sharp but wavy........cooccerivcninccnnne,

15. Mudstone, slightly argillaceous, grayish orange
(10YR7/4), weathering to moderate orange pink
(5YR8/4) to grayish yellow (5Y8/4). Beds slightly
wavy, thin to medium, 2.0-5.0 in. thick, with
thicker beds more common at base of interval.
Some whole, unabraded fossil brachiopods pres-
ent. Upper contact is sharp and planar .............

Note: The base of unit 15 may correspond with the
base of the Haragan Formation, according to the
change in bedding character and carbonate texture.
Amsden (1960) is ambiguous on the precise location
of the Haragan-Henryhouse contact at this locality,
measuring 40 ft of missing section across the critical
interval. The current placement of the contact is justi-
fied because the basal Haragan at this stop lithostrati-
graphically matches the basal Haragan at Stop 9,
which has better biostratigraphic control across the
Silurian—Devonian boundary (Amsden, 1960; Barrick
and Klapper, 1992).

HENRYHOUSE FORMATION (total thickness, 78.1 ft)

14. Whole-fossil mudstone, yellowish gray (5Y7/2) to
grayish orange (10YR7/4), weathering to pale
brown (5YR5/2), grayish blue green (5BG5/2),
or medium light gray (N6); pyrolusite dendrites
common along bedding surfaces. Beds are pla-
nar to slightly wavy toward top, medium to thin,
1.0-8.0 in. thick, averaging 6.0 in. thick, with
thicker, planar beds more common in basal two-
thirds of unit. Whole, unabraded fossils com-
mon, appearing more abundant in upper one-
third. Upper contact is sharp and planar ..........

13. Argillaceous mudstone, grayish orange (10YR7/4),
weathering to a moderate orange pink (5YR8/4);
beds thin and wavy, averaging 2.0 in. thick. Whole
fossils present but sparse, and exhibit little abra-
sion. Upper contact is sharp and planar ...........

12. Interbedded mudstone and argillaceous mud-
stone, grayish orange (10YR7/4), weathering to
yellowish gray (5Y7/2); unit consists of alter-
nating beds of indurated mudstone and weakly
indurated, recessive argillaceous mudstone.
More indurated beds 1.0-9.0 in. thick increase
in abundance in upper one-fourth to one-third
of interval. Non-indurated intervals contain
more argillaceous material on average and have
laminated to thin beds 0.25-2.0 in. thick. No
fossils evident. Upper contact sharp but slightly

11. Argillaceous mudstone, grayish orange (10YR
7/4), weathering to yellowish gray (5Y7/2). Simi-
lar in texture to unit 13; however, this unitis not
as recessive and has thicker bedding. Beds slight-
ly wavy, thin to medium, 2.0-6.0 in. thick, aver-
aging 4.0 in. thick. Fossils rare. Upper contact is
sharp and planar ........cccccevineceninennneninrencnnes

10. Very argillaceous mudstone, very pale orange
(10YR8/2) to grayish yellow (5Y8/4) weathered
and fresh, becoming medium dark gray (N4) on
bedding surfaces. Unit consists of alternating
intervals of slightly indurated argillaceous mud-
stones interbedded with discontinuous zones of

2.8

22.2

8.0

213

3.8

friable, very argillaceous to shaly mudstones.
Overall, bedding is irregular, wavy laminated to
thin bedded, with individual beds 0.25-1.0 in.
thick. Unbroken and unabraded brachiopods
common, along with fairly long crinoid stems
and plates, some beds almost a wackestone in
texture. Upper contact is sharp but wavy ..........

Note: The rest of the Henryhouse Formation was de-
scribed from a small drainage just east of the I-35
overpass in the SWY4NWY%4SEUNEY sec. 30, T. 1S.,
R. 2 E.,, Murray County.

9. Interbedded argillaceous mudstones and lami-
nated clayshales, lithostratigraphically the same
as unit 12 at Stop 9. Overall, mudstones are gray-
ish orange (10YR7/4) and weather light brown
(5YR5/6) and to dark yellowish brown (10YR
4/2) along bedding planes; occur as single beds
or as series of beds separated by intervals of
poorly exposed clayshale. Where adequately
exposed, clayshales are light brownish gray (5YR
6/1) or light olive gray (5Y6/1) weathered and
fresh. Individual beds and bedding intervals can
be arranged in the following ascending order:
(1) 0.5 in. of shale, or a very recessive, very argil-
laceous mudstone parting; (2) 15.0 in. of lami-
nated to thin-bedded argillaceous mudstone,
beds 0.5-2.0 in. thick; (3) 3 in. of poorly exposed
clayshale; (4) 18.0 in. of irregularly to wavy-
laminated argillaceous mudstone; (5) 3.0 in. of
poorly exposed, fissile clayshale; (6) 10.0 in. of
argillaceous mudstone, with gradational upper
contact;. (7) 3.5 in. of blocky laminated, silty
clayshale; (8) 19.0 in. of argillaceous' mudstone
with no bedding evident; (9) 3.5 in. of blocky
laminated, silty clayshale; and (10) 29.0 in. of
medium- to thin-bedded argillaceous mudstone,
beds 1.0-8.0 in. thick, with thinner beds toward
base; a 5.0-in.-thick, resistant argillaceous-mud-
stone bed occurs at top. Some burrow mottling
in mudstone beds. Upper contact is sharp and
Planar ...

8. Argillaceous mudstone, grayish orange (10YR
7/4), weathering to yellowish gray (5Y7/2}. Beds
thin to medium, slightly irregular in upper half,
becoming planar in lower half, 2.0-9.0 in. thick,
averaging ~5.0 in. thick. No fossils evident. Up-
per contact is sharp but wavy .....cceeevveonsveniinns

Note: The Chimneyhill Subgroup was described along
west side of OK-77D in the NWY“4SE%SEY4NEY sec.
30, T.1S., R 2E., Murray County.

CHIMNEYHILL SUBGROUP (total thickness, 19.3 ft)
CLARITA FORMATION (total thickness, 14.9 ft)
Fitzhugh Member

7. Whole-fossil mudstone, moderate orange pink
(5YR8/4), weathering to medium gray (N5); me-
dium to thick bedded, slightly wavy, with beds
12.0-14.0 in. thick. Bedding planes with charac-
teristic “tear-pants” weathering. Unit becomes
increasingly argillaceous and thicker bedded to-
ward Henryhouse contact. Fossil brachiopods
and crinoid debris common, gastropods rare;
fossils more common in upper half of unit. Up-
per contact is sharp and planar ........cocccocevneneen
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6. Skeletal wackestone, grayish orange (10YR7/4),
weathering to yellowish gray (5Y7/2) or light
olive gray (5Y6/1). Beds wavy, thin to medium,
1.0-6.0 in. thick, averaging ~3.0 in. thick. Some
fossiliferous mudstone beds occur in middle of
unit. Fossils typically fragmentary (though some
whole brachiopods do occur) and are domi-
nated by crinoid plates and ossicles. Upper con-
tact is sharp but wavy .......ccvevvcvnieniniincncninnn 35

5. Whole-fossil mudstone, moderate orange pink
(5YR8/4), weathering to medium gray (N5); looks
similar to unit 7, above, although contains less
argillaceous material. Beds planar, medium,
4.0-8.0 in. thick, with thicker beds more com-
mon at top and base of unit. A few whole spirif-
erid brachiopods and crinoid debris present.

Upper contact is sharp but wavy ..o 5.2
Prices Falls Member(?) ‘
4. Covered interval, which probably represents Prices
Falls Member .........ccecrinicniericinnnisinccnnnnn 1.2

COCHRANE FORMATION (total thickness, 2.2 ft)

3. Unsorted pelmatozoan grainstone; very light gray
(N8) to light brown (5YR6/4), weathering to me-
dium dark gray (N4). Mostly coarse crinoid debris
set within coarse sparite matrix. Minor glauco-
nite occurs as small grains in upper part of unit,
conspicuously absent in lower part. Beds ir-
regular and discontinuous across outcrop; 6.0—
8.0 in. thick in upper half of unit, grading down
to 2.0-3.0 in. thick in lower half. Upper contact
appears to have been sharp and planar............. 22

KEEL FORMATION (total thickness, 2.2 ft)
Ideal Quarry Member

2. Unsorted skeletal packstone to grainstone(?),
poorly exposed; light brown (5YR6/4) weath-
ered and fresh. Bedding appears thin to lami-
nated. Fossils consist of highly fragmentary cri-
noid debris and shell material; algal coating of
fossil material common, giving appearance of
ooids. Upper contact is sharp but very wavy .... 2.2

1. Covered interval, which probably represents Syl-
van Shale ..., 5.0+

Total thickness of section 154.1+

This section is unusual in that Amsden (1960) de-
scribed his brown Woodford(?) carbonate at the base of
the Woodford Shale (Fig. 45, unit 22; Fig. 47). The Wood-
ford brown carbonate appears to have limited distribu-
tion in the Arbuckle Mountains, as Amsden (1960, p.
135) has mapped it only here, and at a site near Oil
Creek, Johnston County, Oklahoma (Pl. 1, in envelope,
section J15). At Oil Creek the brown carbonate rests
directly on the Sylvan Shale and was interpreted as al-
tered Chimneyhill limestone. At this section, the unit is
definitely part of the Woodford Shale and rests along
the unconformable surface at the top of the Haragan
Formation (Figs. 45, 47). Lithologically, the unit is a
massive bed of cherty carbonate that grades downward

Figure 47. Contact (thick dashed line) between Haragan For-
mation (Dh) and Woodford Shale (MDw), OK-77D section
(Stop 8). Top of Amsden’s (1960) brown Woodford(?) carbon-
ate (unit 22) highlighted by thin dotted line. Beds are slightly
overturned to the southeast (right).

into cherty, fine-grained sandstone to siltstone at its
base. Whether this bed can be correlated with the sup-
posedly altered “Chimneyhill” interval near Oil Creek is
still debatable, but it stands to reason that the brown
carbonate at this locality is of Woodford age and not
related to any member of the Chimneyhill Subgroup.

Except for the absence of the Bois d’Arc Formation,
the Hunton Group is represented by an almost com-
plete stratigraphic section. Here, and at the next local-
ity (Stop 9—U.S. Highway 77 measured section) the
Bois d’Arc has been removed by extensive post-Hunton-
pre-Woodford erosion.

The placement of the Haragan-Henryhouse contact
is tenuous at this site. Amsden (1960, p. 241) is ambigu-
ous as to its precise position, for at the time this section
was measured nearly 40 ft of the section, which in-
cluded the critical interval of the Haragan-Henryhouse
transition beds, was covered. Today, the contact is well
exposed; however, the Henryhouse is fossil poor, so the
uppermost Henryhouse bed of definite Silurian age
cannot be precisely ascertained. A similar situation
was encountered by Amsden (1960) at the next section
(Stop 9, Fig. 49), where a 4-ft interval of undetermin-
able age is sandwiched between beds of known Late
Silurian age (Henryhouse) below and known Early De-
vonian age (Haragan) above. At the present site, the
Henryhouse-Haragan contact was placed on criteria of
similar lithostratigraphic sequences with those seen at
Stop 9. It appears there is a sudden increase in argilla-
ceous material going from definite Henryhouse beds to
definite Haragan beds at Stop 9, and just above this
transition is a thin interval with the crinoid bulb Scypho-
crinites (Fig. 48; compare Figs. 45 and 49, units 17 and
23, respectively). Based on these criteria, the Henry-
house-Haragan contact most likely occurs at the base
(or possibly at the top) of unit 15 (Fig. 45).



Figure 48. Unit 17, OK-77D section (Stop 8), showing zone of
Scyphocrinites cf. S. ulrichi bulbs (arrows) in thin-bedded
argillaceous mudstones. Photo taken of near-vertical beds
along south side of OK-77D. Stratigraphic top is to left. Scale
in inches and centimeters.

STOP 9

U.S. Highway 77 Measured Section

Except for the absence of the Bois d’Arc Formation,
this section is one of the most complete of the Hunton
Group in the Arbuckle Mountain region (Figs. 49-51).
As with the last stop, Hunton beds are near vertical in
attitude and thus afford an excellent opportunity to
view the whole section at a glance. This includes an ex-
cellent exposure of the Sylvan-Hunton contact on the
south end of the outcrop (Fig. 52), and a well-exposed
cut through the Hunton-Woodford contact on the north
end. Unlike the last section, however, there is no brown
Woodford(?) carbonate, as interbedded micaceous

STOP 9 — U.S. Highway 77 Measured Section

Stop 9
U.S. Highway 77 Measured Section (continued)
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MEASURED SECTION, STOP 9
Sylvan Shale and Hunton Group
U.S. Highway 77 Measured Section

Location: Section was measured from a road cut in the Wz
SEY NE“NWY% sec. 30, T. 1 S., R. 2 E., on west side of U.S.
Highway 77, ~0.25 mi south of intersection with I-35, Murray
County, Oklahoma (Turner Falls, Oklahoma, 7.5° quadrangle).

Thickness
(feet)
WOODFORD SHALE

28. Covered interval within Woodford Shale ............. 5.0+

27. Interbedded silty shale and chert. Interval is poorly
exposed and deeply weathered, with overturned
beds that contain numerous small folds; unit
consists of fissile, slightly silty calcareous shale,
interbedded with siltstone laminae and chert.
Shale is grayish orange pink (5YR7/2), papery tex-
tured, and has continuous bedding laminae that
average <0.06 in. thick. Siltstones are very pale
orange (10YR8/2) and slightly more resistant to
weathering than shales, and are more common
in basal 20.0 in. of unit. Chert occurs as dark yel-
lowish orange (10YR6/6) planar beds; beds av-
erage 0.5 in. thick, except for one prominent
2.0-in.-thick bed starting 40.0 in. above base of
unit. Upper part of Woodford is covered .......... 5.0
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Figure 50. Gamma-ray profile of Hunton Group exposed
along north side of US-77 (Stop 9). See text for additional
information.

shales and thin chert beds typical of the Woodford
Shale rest directly on top of the Haragan Formation. In
general, beds dip steeply to the north at approximately
83° and strike N. 80° W., although some of the upper
beds of the Haragan and the Woodford Shale are over-
turned.

One interesting feature of this section is the appar-
ent channeling of the basal Keel Formation into the
underlying Sylvan Shale (Fig. 52). This channeling can
be seen toward the top of the exposure, where an addi-
tional 16 in. of Keel oolite appears to cut into the upper
laminated shales of the Sylvan (Fig. 49, unit 2). Previous
reports on the Sylvan-Hunton transition (Amsden,
1957, 1960, 1975, 1980; Amsden and Barrick, 1986) stated
that no clear-cut evidence of an unconformity is seen
at the base of the Keel, although one has been inferred
to exist in Arbuckle outcrops. The contact at this local-
ity does suggest that some pre-Hunton erosion prob-
ably occurred in this part of the Arbuckle Mountains.

HUNTON GROUP (total thickness, 176.8 ft)
HARAGAN FORMATION (total thickness, 64.7 ft)

26. Rubble zone consisting of blocks and fragments
of Haragan limestone, and Woodford shale and
CHET oot 1.3

25. Whole-fossil wackestone and mudstone, moder-
ate orange pink (5YR8/4), weathers yellowish
gray (5Y7/2). Well-indurated and dense, with
sparse argillaceous mudstone and wackestone
laminae along bedding. Beds thin, wavy, 0.5-1.0
in. thick; bedding contacts slightly recessive
owing to increased argillaceous material. Fossils
dominated by whole brachiopods that appear
unabraded and articulated; crinoid debris also
occurs. Upper contact is obscured by rubble
ZOTIE 11rrrisiecsessreersinsesessresssssisesssnnsissssssnassssssssnensanaans 32.6

24. Whole-fossil wackestone interbedded with skel-
etal, argillaceous mudstones. Wackestone tex-
ture similar to unit 25, above; however, beds
wavy, medium to thick, 13.0-20.0 in. thick, with
thicker wackestone beds more common in basal
part of unit. Wackestones interbedded with more
recessive, pale yellowish orange (10YR8/6) argil-
laceous-mudstone intervals. Argillaceous mud-
stones wavy, thin bedded, 0.5-3 in. thick. De-
crease in argillaceous content toward top of unit.
Fossil content same as unit 25, although argilla-
ceous mudstones contain fragmentary, rather
than unabraded, remains. Upper contact is gra-
dational over 6.0 to 12.0 in. and is marked by a
decrease in argillaceous material .........covnsururnaes 13.3

23. Argillaceous mudstone, pale yellowish orange
(10YR8/6), weathered and fresh. Thin, irregular
to very wavy beds, 0.25-2.0 in. thick, averaging
0.5 in. thick. Irregularly laminated, very argil-
laceous mudstone to very calcareous shale part-
ings occur along bedding surfaces in basal half
of unit, whereas upper half of unit becomes less
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Figure 51. Overview of US-77 section (Stop 9), looking west.
Major lithostratigraphic contacts are labeled: Sylvan Shale—
Hunton Group contact (Os/OSDh); Prices Falls Member,
base of Clarita Formation (Scp); Clarita—Henryhouse contact
(Sc/Sh); Henryhouse—Haragan contact (Sh/Dh); and Hunton
Group—-Woodford Shale contact (OSDh/MDw).

argillaceous and evenly bedded. Whole, un-
abraded fossils represented by numerous spe-
cies of brachiopods are common; disarticulated
crinoid material also present; crinoid bulbs,
Scyphocrinites cf. S. ulrichi, are common in a
20.0-in.-thick zone starting 70.0 in. below top of
unit. Upper contact appears sharp but wavy .... 13.3

22, Argillaceous mudstone interbedded with very
calcareous shale (Fig. 54), pale yellowish orange
(10YR8/6), weathering to pale brown (5YR5/2)
along bedding and fractures. Unit can be sub-
divided into four distinct intervals that more or
less intergrade: (1) A basal 31.0-in.-thick zone of
thin-bedded to laminated, soft-weathering ar-
gillaceous mudstone; beds wavy to irregular,
0.25 in. thick at base, increasing to 2.0 in. thick
toward top; fossils common, consisting of frag-
mentary brachiopods and crinoids. (2) A 6.0-in.-
thick irregularly laminated very argillaceous
mudstone to very calcareous shale, with few
fossils observed. (3) A single, 7.0-in.-thick, un-
fossiliferous argillaceous-mudstone bed. (4) An
uppermost 7.0-in.-thick section of irregularly
laminated very argillaceous mudstone to very
calcareous shale. Upper contact of unit is gra-
dational over a distance of 4.0-6.0 in. ................ 4.2

Note: The base of unit 22 also corresponds with the
base of the Haragan Formation, according to Amsden
(1960). In contrast with the Henryhouse, the Haragan
Formation is much more argillaceous, fossiliferous,
and recessive at this stratigraphic position.

HENRYHOUSE FORMATION (total thickness, 88.2 ft)

21. Whole-fossil mudstone (Fig. 54), grading upward
into argillaceous mudstone, yellowish gray (5Y
71/2), weathering to medium gray (N5) to pale
greenish yellow (10Y8/2). Beds even, thin to
medium, 1.0-6.0 in. thick, becoming more ir-
regular owing to increase in argillaceous mate-

rial in upper 12.0-18.0 in. of unit. Rare brachio-
pods in lower half of unit. Upper contact appears
sharp but wavy ..o

20. Mudstone (Fig. 54), yellowish gray (5Y7/2), weath-

ering medium gray (N5) along bedding and frac-
tures. Interval more indurated and thicker bed-
ded than one above. Beds 6.0-12.0 in. thick,
with thicker beds more common toward base of
unit. Fossils sparse, consisting of whole bra-
chiopods mixed with some crinoid plates and
ossicles. Some argillaceous-limestone beds oc-
cur interstratified with less-argillaceous-lime-
stone beds. Upper contact is gradational over
several inches and is marked by an increase in
argillaceous material and a decrease in bed thick-
TEESS vovevrvereernieseserenieteseseeber et seene s nebas st re s b ernrsetaes

19. Argillaceous mudstone, grayish orange (10YR

71/4), weathering light brown (5YR6/4); fairly well
indurated but still recessive in comparison with
surrounding units with a more characteristic
carbonate texture. Beds even, thin to medium,
0.5-5.0 in. thick, averaging 3.0 in, thick. Thinner
bedded material tends to be more common in
basal 4.0 ft of unit, whereas argillaceous mate-
rial and bed thickness increase toward top. Fos-
sil material sparse, consisting of fragmentary
shell material and crinoid debris. Calcite vein-
ing prominent throughout. Upper contact is
sharp and planar........coccceve i,

18. Mudstone, yellowish gray (5Y7/2), weathering to

medium gray (N5) to pale greenish yellow (10Y
8/2); beds medium, 5.0-10.0 in. thick, with
thicker beds (averaging 9.0 in.) common at base
and thinner beds (averaging 6.0 in.) more com-
mon toward top of unit. Argillaceous material
also shows a slight increase toward top. Fossils
rare. Upper contact sharp and planar ...............

17. Argillaceous mudstone, grayish orange (10YR

7/4), weathering to light brown (5YR5/6); beds
thin to medium, 3.0-10.0 in. thick. Unitless argil-
laceous than other argillaceous-limestone units
of the Henryhouse. No fossils evident. Upper
contact sharp and planar .........ccceeiviiiniiiniennn,

16. Argillaceous mudstone, grayish orange (10YR

7/4), weathering to dark yellowish brown (10YR
4/2) to yellowish gray (5Y7/2) along fractures
and bedding surfaces; beds thin and even, aver-
aging a uniform 1.0-in. thickness throughout;
bedding contacts are slightly recessive, with a
lighter weathering hue owing to an increase in
argillaceous material; recessive zones range
from 0.10 to 0.25 in. about the bedding contact.
The unique weathering character gives the unit
a banded appearance between the dark brown
and light gray color of the weathered limestones.
Fossils rare. Upper contact sharp and planar ...

15. Argillaceous mudstone, similar to unit above ex-

cept for thicker, more variable bedding; grayish
orange (10YR7/4) weathered and fresh; bedding
character medium, planar (near base) to wavy
(near top), beds 4.0-7.0 in. thick; some 0.5-1.0-
in. argillaceous partings along bedding contacts
in upper half of unit; partings coincide with an
increase in wavy rather than planar bedding.
Upper contact sharp but wavy ........ccecceviinenn,
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Figure 52. Chimneyhill Subgroup, US-77 section (Stop 9),
showing channeled lower contact of the Keel oolite into the
Sylvan Shale (Os/Ok). Also shown are the Keel-Cochrane
contact (Ok/Sc), and the Prices Falls (Scp) and Fitzhugh
(Scf) Members of the Clarita Formation. Massive-looking in-
terval in the basal Fitzhugh corresponds to unit 8, and bedded
Fitzhugh is unit 9. Rest of exposure to the right is the basal
Henryhouse.

14. Argillaceous mudstone, fresh and weathering
color same ag unit 15; beds thin, planar to slight-
ly wavy; 0.5-1.0-in: thick. Texture similar to unit
16 except for absence of argillaceous partings
along bedding contaets. Upper contact sharp
and planar ..., 3.2

13. Argillaceous mudstone, graylsh orange (10YR
7/4), weathering to light brown (5YR5/6) to-dark
yellowish brown (10YR4/2); medium bedded,
wavy although some thinner beds-occr; 4.0~
11.0 in. thick; but average ~9.0 in. thick. On fresh
surfaces, internal bedding laminations evident;
weathered surfaces typically have a hght and
dark banded appearance similar to unit 16; Fos-
sils rare, mostly composed of crinoid. fragments ‘
Upper contact sharp and planar o

12. Interbedded argillaceous mudstones and laml-
nated clayshales (Fig. 53). Mudstories grayish
orange (L0YR7/4), weathering light brown (5YR
5/ 6) to:dark yellow1sh brown (10YR4/2); oceur-

ag:either as single beds-or a series of beds sep-
y'intervals of clayshale crinoid plates
ndividual ossicles- ‘present in some beds.

Clayshales are medium-gray (N5) that weather

to light-brownish gray (5YR6/1) to light olive

gray (5Y6/1), and have streaks of grayish orange

(10YR7 /4)-alonglaminations; clayshale is silty

and very calcareous, with discontinuous, blocky

laminated bedding; no body fossils evident, al-
though graptolites have been reported from
clayshale intervals (Al-Shaieb and others, 1993b);
mottling from horizontal burrows (3Chondrites)
common. Individual beds and bedding intervals
can be arranged in the following ascending order:

(1) basal 7.5 in., burrow-mottled argillaceous

mudstone; (2) 0.5-in.-thick, wavy, very argilla-

ceous mudstone parting; (3) two 6.-in.-thick ar-

The Cochrane Formation is also atypical at this lo-
cality (Fig. 52). Whereas at other sections the Cochrane
has a distinct grain-supported texture, here the Coch-
rane is mud supported and contains an overabundance
of chert. Glauconite occurs, but it is sparse and found
only in the upper and lower units (Fig. 49, units 4, 6)
and is conspicuously absent in the middle unit (Fig. 49,
unit 5).

Both the Henryhouse and Haragan Formations are
well exposed, and the lithologic transitions that occur
within and between the two can easily be examined.
For example, a general shoaling trend can be discerned
in the Henryhouse. This shoaling trend is repeated in
the Haragan. First, the basal argillaceous mudstones
and shales of the Henryhouse (Fig. 49, unit 12; Fig. 53)
are well exposed at this site and represent the maxi-
mum point of transgression of the Late Silurian seas
(see section on Carbonate Cycles and Sequence Stra-
tigraphy, and Fig. 8, in Part I). This sequence is also eas-
ily identified by its high gamma-ray signature that con-
trasts well with the lower values of the Chimneyhill

gillaceous mudstone beds; similat to bed 1 ex-

cept for absence of burrow mottling; (4) 4.0-in:-

thick blocky laminated clayshale with wavy up-

per and lower-contacts: (5) 17.5-in.-thick, thin-

bedded argﬂlaceous mudstone with beds 0.1—
5.5-in.-thick blocky laminated

cl’a:yshaile‘ with wavy upper.and:lower:corntacts;

(7) 5.5-in.-thick argillaceous mudstone; (8)-4.0-

in.-thick blocky laminated clayshale with grada-

tional lower-contact with bed 7 and wavy upper

contact with bed.9; (9) 18.0-in:-thick interval of

argﬂlaceous mudstone.composed of two equal-

size beds; (10) 5.5-in. thick bloeky laminated

clayshale with wavy upper and lower contacts;

and 37.0-in. thick, slightly recessive, mas-

sive to thick-bedded argillaceous mudstone,

with a 5.0-in. thick resistant argillaceous-mud-

stone bed at top. Upper contact of unit sharp »

AN PIATIAT: oo o emcerrteamsncessesonssecssensssssoreasessssssssssseacs 9.8

11. Argillaceots rnudstone graylsh orange (10YR7'I4)
fresh and weathered; beds medium, 6.0=9.0.in:
thick, appearance fairly planarand umform’(al-
.though beds at base of unit-are thinner-on.aver-
age). Crinoid plates and ossicles present. Upper
contact is sharp.and planar, denoted by a bed-
ding and weathering color change.................c.... 5.5

CHIMNEYHILL:SUBGROUP. (total thickness, 23.9. ft)
CILARITA FORMATION (total thickness, 14:1 ft)
Fitzhugh Member

10.-Mudstone; grayish orange (10YR7/4), weathermg
to yellowish gray (5Y7/2) to light olive gray (5Y
6/1); beds:medium, 4.0-9.0 in. thick. Unit is in-
creasingly argillaceous toward Henryhouse con-
tact. Fossil fragments consist of brachiopods,
gastropods, and crinoids. Upper contact is sharp
but undulatory; coincides with a 0.1-in. shale




STOP 9 -~ U.S. Highway 77 Measured Section

. ’IJ X “‘-:n Y :‘i
Figure 53. Unit 12 of the Henryhouse Formation, US-77 sec-
tion (Stop 9), showing interbedded graptolite-bearing clay-
shales, and argillaceous mudstones. Interval represents point

of maximum transgression of the Late Silurian seas. Strati-
graphic top is to the right. Scale in inches and centimeters.

(or argillaceous-mudstone break) and a distinct
color change from unit 11 of Henryhouse For-
INATIONE ceiiviieecrieeieeeireeriareereesseecnresseessressassassasaanns 2.3

9. Mudstone (Fig. 52), moderate orange pink (5YR
8/4), weathering to medium gray (N5); medium
to thin bedded, with very argillaceous mudstone
laminae occurring along bedding contacts; beds
1.0-8.0 in. thick, averaging 6.0 in. No fossils evi-
dent. Upper contact looks sharp but wavy........ 4.4

8. Fossiliferous mudstone (Fig. 52), moderate or-
ange pink (5YR8/4), weathering to medium gray
(N5), grayish blue green (5BG5/2), or yellowish
gray (5Y7/2) along some bedding surfaces; unit
is massive to thick bedded, consisting of three
to four distinct beds, each averaging 24.0 in.
thick; bedding surfaces with distinct “tear-
pants” weathering. Fossil material common,
consisting of crinoid debris with minor brachio-
pod-shell fragments. Upper contact is sharp but
WAVY cericirirrreercenin s eseestsrsssessssrnsssonesnssnnes 5.9

Prices Falls Member

7. Argillaceous mudstone (Fig. 52), grayish orange
(10YR7/4) fresh and weathered. Unit recessive
and poorly exposed; bedding appears irregu-
larly laminated, with individual laminae 0.25-
0.50 in. thick. Argillaceous material and glauco-
nite more common in upper half of interval,
and limy material and crinoid debris much more
common in lower half. Upper contact is sharp
AN PIANAT c..veeereir e 1.5

COCHRANE FORMATION (total thickness, 7.0 ft)

6. Cherty mudstone, medium gray (N5), weathering
light gray (N7); planar, medium bedded, with
individual beds 5.0-10.0 in. thick. Chert and
mudstone appear brecciated, possibly as a result
of karst development; chert usually very light
gray (N8). Glauconite grains cornmon; minor cri-
noid fragments present. Upper contact is sharp
and planar ........cccvevvvninin 1.8

5. Bedded chert and mudstone, medium gray (N5),

weathering to light gray (N7) or pale green (10G
6/2); beds thin to medium, 2.0-6.0 in. thick,
separated by 0.5-1.0-in.-thick discontinuous
laminae or lenses of very light gray (N8) chert.
No glauconite evident; crinoid fragments rare.
Upper contact is sharp but wavy ...

4. Cherty mudstone, moderate orange pink (5YR

8/4) to medium gray (N5), weathering to light
gray (N7), pale green (10G6/2), or very pale or-
ange (10YR8/2); unit consists of a single massive
bed of fossiliferous mudstone with irregular
pods or breccia blocks of chert; chert typically
grayish yellow (5Y8/4) to very light gray (N8);
breccia texture exhibited by mudstone and chert
may indicate paleokarst development. Glauco-
nite grains common throughout. Fossil material
consists of crinoid plates and individual ossicles;
whole crinoid stems rare. Upper contact is sharp
DUL WAVY vt e

KEeEL FORMATION (total thickness, 2.8 ft)
3. Intercalated oolitic packstone-grainstone and

laminated crinoidal wackestone-packstone.
Oolitic facies medium light gray (N6) to light
bluish gray (5B7/1), weathering to bluish white
{5B9/1) to light gray (N7), with some oxide zones
on fractures weathering to grayish orange (10YR
7/4); this facies is loosely concentrated in the
basal 17.5-33.5 in. and upper 7.0 in. of unit;
ooids are loosely packed and are uniform in size
and shape; grain interstitial space occupied pre-
dominantly by sparite, but some lime mud also
occurs. Crinoidal facies is pale yellowish brown
(10YR6/2) to light brownish gray (5YR6/1),
weathering to pale brown (5YR5/2) to medium
gray (N5); facies common in a zone 7.0-15.5 in.
from top of unit, although it also occurs as ir-
regular patches within the oolitic facies; whole
or partial crinoid columns common, set within
a laminated mud matrix and/or calcite spar;
some “clasts” of oolitic limestone also occur. As
a whole, beds are 3.0-7.0 in. thick, with a single
16.0-in. bed at top. Upper contact is sharp but
wavy. Thickness is variable owing to channeled
lower contact (Fig. 52): where measured...........

SYLVAN SHALE
2.-Clayshale (Fig. 52), pale yellowish brown (10YR

6/2) to pale greenish yellow (10Y8/2), weather-
ing to very pale orange (10YR8/2); shale con-
tinuously laminated, silty and calcareous, inter-
bedded with 0.10-0.20-in.-thick siltstone to very
fine grained sandstone laminae. Coarser clastics
slightly more resistant in comparison to clay-
shale; individual shale laminae 0.05-0.10 in.
thick; burrow mottling common on bedding
surfaces. Upper contact sharp but channeled by
overlying Keel Formation by as much as 16 in..

1. Clayshale, similar in most respects to unit 2; how-

ever, this unit consists of thicker and more dis-
continuous laminae, and shale is not as silty,
containing fewer coarse-clastic interbeds. Up-
per contact is gradational ...........cccoccvvenieinnnnn
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Figure 54. Closeup of Henryhouse (Sh)-Haragan (Dh) con-
tact (thin dotted line), US-77 section (Stop 9). Note recessive
nature of argillaceous mudstones at the base of the Haragan
in comparison with the more resistant mudstones of the upper
Henryhouse. Zone with the crinoid bulb Scyphocrinites cf.
S. ulrichi marked by dark arrow.

Subgroup and upper beds of the Henryhouse (Fig. 50).
Above this point, the regressive, fill-in part of the HHB
cycle commenced, resulting in deposition of the rest of
the Henryhouse argillaceous mudstones (Fig. 49, units
13-21). Toward the top of the Henryhouse (Fig. 49,
units 17-21; Fig. 54), there appears to be an overall de-

STOP 9 — U.S. Highway 77 Measured Section

crease in argillaceous material in these beds, suggest-
ing that the Silurian seas were shallowing and that this
part of the Henryhouse section was shifting up the car-
bonate ramp into zone 4 facies (Fig. 6; Table 2). This
shallowing trend in the Henryhouse is somewhat evi-
dent on the gamma-ray profile (Fig. 50). Note that there
is a gentle trend of decreasing gamma-ray values when
moving from the top of unit 12 to the top of unit 21.
This probably indicates a gradual decrease in argilla-
ceous material (i.e., a gradual shallowing of the Late
Silurian seas) as one moves up the section.

A similar transgressive-regressive trend occurs in
the overlying Haragan Formation (Figs. 8, 50). At the
base of the Haragan, a thin sequence of very argilla-
ceous to shaly mudstones (Fig. 54) occurs, which are
analogous to the condensed section at the base of the
Henryhouse (compare units 12 and 21 in Fig. 49). The
gamma-ray signature also shows a sharp increase in
average counts per second through this zone (Fig. 50).
Continuing up the Haragan section, there is a con-
tinual decrease in argillaceous material (similar to that
observed in the upper Henryhouse), suggesting that
these limestones were forming in progressively shal-
lower water, away from any source of clastic material.

Unfortunately, the carbonate (fill-in) cycle is incom-
plete at this section, owing to the missing Bois d’Arc
facies; however, one could infer that the cycle would
have continued through to the top of the Fittstown
shoal-water grainstones.
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APPENDIX
Explanation of Symbols Used in Guidebook
LITHOLOGY SEDIMENTARY FEATURES
T;TT Mudstone Unit contact, planar
: T ,:;;L‘ Wackestone ~~—~ Unit contact, wavy
"1 | Packstone — = = Unit contact, gradational
%i % I : Oolitic grainstone ~~ eseeeeen Unit contact, covered/unknown
11| Skeletal grainstone == Planar bedding
=== Argillaceous mudstone/wackestone 2222 Wavy bedding
=L Limestone w/ tripolitic chert == Irregular bedding
g Limestone w/ vitreous chert -~ Stylolitic bedding
:l: :'. Limestone w/ brecciated chert (?) ~» Channeling
T Silty shale > Channeling with crinoid lag
E-::;"——::E Fissile shale | Fining-upward sequence
=—=| Calcareous shale ~ “ = Brecciation
i Sandstone @ Micro-folding and faulting
Covered interval - = = Phosphate nodules

@ Brachiopods

BEDDING ¢« Crinoid bulb
I ' ] Thick/massive bedding A Trilobite
=== Thin/uniform bedding ® Gastropods
L. Medium-thin bedding § Coral
¥ Bryozoan

® Crinoid debris

€ Section continued on next

column or page L Shell fragments

<% Algae-coated grains

# Plant fragments

t 1 t Burrows and burrow mottling



