


Cambrian igneous and sedimentary history from basement wells

Oklahoma Geological Survey Guidebook 38 87

Fi
gu

re
 1

5.
  P

ho
to

m
ic

ro
gr

ap
hs

 o
f r

hy
ol

iti
c 

vo
lc

an
ic

la
st

ic
 s

ed
im

en
ta

ry
 r

oc
ks

, a
ll 

in
 p

la
ne

 li
gh

t;
 lo

ca
tio

ns
 in

 w
el

ls
 a

re
 s

ho
w

n 
in

 F
ig

ur
e 

2.
 (A

) 
Fr

an
kf

or
t 1

 S
pa

rk
s 

R
an

ch
. P

oo
rl

y 
so

rt
ed

 r
hy

ol
iti

c 
sa

nd
st

on
e 

w
ith

 s
an

d-
si

ze
 g

ra
in

s 
in

 a
 s

ilt
-r

ic
h 

m
at

ri
x.

 S
S:

 a
lte

re
d 

ba
sa

lti
c 

si
de

ro
m

el
an

e 
sh

ar
d;

 S
R:

 sp
he

ru
lit

ic
 r

hy
ol

ite
 g

ra
in

; V
R:

 v
es

ic
ul

ar
 r

hy
ol

ite
 g

ra
in

s;
 Q

: q
ua

rt
z 

ph
en

oc
ry

st
 in

 v
es

ic
ul

ar
 r

hy
ol

ite
 g

ra
in

. (
B

) F
ra

nk
fo

rt
 1

 S
pa

rk
s 

R
an

ch
. R

hy
ol

iti
c 

sa
nd

st
on

e 
co

nt
ai

ni
ng

 a
ng

ul
ar

 to
 s

ub
an

gu
la

r 
gr

ai
ns

 o
f q

ua
rt

z,
 fe

ld
sp

ar
, a

nd
 r

hy
ol

ite
. (

C
) P

an
 A

m
 1

-1
9 

Ja
rm

an
. R

hy
ol

iti
c 

sa
nd

st
on

e 
co

nt
ai

ni
ng

 su
br

ou
nd

ed
 to

 w
el

l-r
ou

nd
ed

 li
th

ic
 g

ra
in

s. 
(D

) P
an

 A
m

 1
-1

9 
Ja

rm
an

. R
hy

ol
iti

c 
sa

nd
st

on
e 

co
nt

ai
ni

ng
 tr

ic
us

pa
te

 sh
ar

ds
 

(T
r)

 a
nd

 c
om

pa
ct

ed
 p

um
ic

e 
(P

u)
; P

: p
la

gi
oc

la
se

 g
ra

in
; R

L:
 r

hy
ol

ite
 li

th
ic

 g
ra

in
. 



Puckett et al.

Oklahoma Geological Survey Guidebook 3888

Figure 16.  Syn-rift fan-delta clastic section in the Pan Am 1-19 Jarman well. (A) Bimodal sorting of fine-grained 
quartz and feldspar and coarse, subrounded quartz grains; crossed polars, width of field of view is 2.62 mm. (B) 
Coarse, well-rounded quartz grain with silica cement deposited on the grain boundary surface in optical continuity 
with the grain. The original grain boundary (OGB) is delineated by authigenic clay deposited prior to silica cemen-
tation. Crossed polars, width of field of view is 0.98 mm. (C) Coarse-grained granitic debris; crossed polars, width of 
field of view is 0.91 mm; MC: microcline grain; LF: granitic lithic fragment; Q: quartz grain; Cc: carbonate cement. 
(D) Sandstone containing quartz, feldspar, and granitic lithic fragments cemented by hematite (opaque); plane light, 
width of field of view is 1.70 mm. Texture indicates that hematite cement formed before compaction.
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typically glomerocrystic and occur as 
enclaves in some units. Individual units 
are either a fine- to medium-grained 
porphyry with a granophyric to hypidio-
morphic-granular texture or less typical-
ly coarser-grained seriate; granophyric 
texture, however, is characteristic of 
the WGG as a whole (Price paper, this 
guidebook). Most of the granites have 
brick- to orange-red weathered surfaces 
that may lighten with depth (Price et al., 
1998; Hamilton et al., this guidebook).

The sheet granites exposed in the 
Wichita Mountains are generally con-
sidered to have been primarily em-
placed between the eroded top of the 
Glen Mountains Layered Complex and 
the overlying volcanic pile (Hogan and 
Gilbert, 1995, 1997; Price paper, this 
guidebook). No gabbros have been en-
countered in wells in the Arbuckle area, 
emphasizing a major difference in the 
large-scale igneous stratigraphy between 
this part of the aulacogen and the Wich-
ita Mountains area farther west (see also 
Ham et al., 1964).

Several significant granite intrusions 
are evident from the subsurface data 
(Fig. 2). Granites are found as sheets or 
sills of variable thickness throughout the 
igneous section, with the thickest occur-
rence (1.3 km) being present in the John 
A. Taylor 1 Morrow well. The base of 
the granite body in that well is truncated 
by the Washita Valley Fault so the to-
tal thickness of the granite is unknown. 
Chilled margins extending 10 m to 20 m 
into the thickest granite bodies are com-
monly observed. Abundant microgran-
ites occur as thinner intrusive sheets and 
can be distinguished from the rhyolites 
by the presence of granophyric texture in 
thin section.

We examined granite cuttings in de-
tail from four wells, including the John 
A. Taylor 1 Morrow, Frankfort 1 Sparks 
Ranch and Hamilton Brothers 1-18A 
Turner Falls wells shown in Figure 2 and 
the Kaiser Francis 1 Chapman well lo-

Figure 18. (A) Cuttings of red alkali feldspar granite from the Kaiser Francis 
1 Chapman well; see Figure 2 for sample location. Clear quartz grains are vis-
ible; mafic minerals are elongate and glomerocrystic. (B) Photomicrograph 
(crossed polars) of granite cuttings from the Hamilton Brothers 1-18A Turner 
Falls well. Turbid grains of strongly perthitic alkali feldspar granophyre and 
phenocrysts dominate the samples. Clear quartz grains exhibit typical grano-
phyre optical extinction in thin section.

A
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cated southeast of the East Timbered Hills in the Arbuckle 
Mountains and shown in Figure 19 in Eschberger et al. pa-
per (this guidebook).

Ham et al. (1964) previously studied granite penetrated 
in the lower part of the Frankfort 1 Sparks Ranch well and 
characterized these rocks as medium-grained micrograph-
ic granite porphyry dominated by perthite and quartz. Ac-
cording to their descriptions, primary and secondary mafic 
silicates include chlorite and rare epidote in the upper part 
of the granite interval, clinopyroxene with trace amphibole 
and epidote in the intermediate-depth cuttings, and amphi-
bole and biotite with trace chlorite, augite and epidote in 
the deepest cuttings. Our observations on the granite cut-
tings from this well are broadly in accord with those of 
Ham et al. (1964). The mafic minerals are elongate (likely 
amphibole or pseudomorphs of that phase) and are glom-
erocrystic at all three depths. The abundance of mafic min-
erals decreases with depth and the overall color becomes 
lighter. Chips from the deepest sample include fragments 
of white feldspar phenocrysts. The change in color with 
depth is not the result of weathering (in contrast to the color 
change shown by some of the WGG where it is exposed in 
the Wichita Mountains) and may reflect a change in bulk 
composition of the granite intrusion; further work is need-
ed to resolve this question.

Cuttings from the granite interval in the Kaiser Francis 
1 Chapman well are pink-red to light-pink or white alkali 
feldspar granite with relatively large (as large as 3 mm) 

quartz grains and glomerocrystic mafic minerals (Fig. 
18A). Granite cuttings from the 1 Morrow  and 1-18A 
Turner Falls wells are generally similar in appearance to 
those from the Kaiser Francis 1 Chapman well. Chips with 
granophyre nucleated on medium-grained phenocrysts of 
perthitic alkali feldspar are present at each sampled depth 
in the John A. Taylor 1 Morrow and Hamilton Brothers 
1-18A Turner Falls wells. Thin sections of samples from 
these two wells reveal additional details.

Chips of alkali feldspar granite in the John A. Taylor 1 
Morrow contain optically clear quartz and perthitic alkali 
feldspar and 2 to 3% mafic minerals in very fine to medi-
um quasi-cuneiform granophyre. The textures in two oth-
er thin sections from this well are granophyric in one thin 
section and contain hypidiomorphic feldspars and quartz 
in the other. Partially altered biotite occurs as patchy in-
tergrowths with quartz, feldspar, opaques (presumably he-
matite) and accessory minerals, including euhedral titanite. 

Granite chips from the Hamilton Brothers 1-18A Turner 
Falls well (Fig. 18B) contain a mixture of fine (0.01 mm) ra-
diating vermicular granophyric quartz and coarser (0.5 mm) 
granophyric quartz.  Feldspar phenocrysts have relatively 
large exsolved domains in the cuttings, but the percentage of 
phenocrysts appears to decrease at depth. Cuttings (GR-1) 
contain granophyre but also contain a hypidiomorphic gran-
ite with euhedral perthitic alkali feldspar not seen elsewhere 
in this well or in the other wells. This odd texture is not seen 
in sample GR-2, at which depth all chips are generally gra-

Figure 19. Islands of rift-related volcanic rocks emergent during Reagan Sandstone deposition as indicated by miss-
ing Reagan section at the unconformity surface.
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nophyric but with a coarser grain size. At all depths, partial-
ly altered biotite occurs as patchy intergrowths with quartz, 
feldspar, opaque minerals, and accessory titanite and zircon. 
Small white micas, the alteration products of alkali feldspar, 
are present at all sample depths.

One of the main conclusions of this part of our sub-
surface research is that the granite intrusions in all four 
of the studied wells are, in general, strikingly similar in 
grain size, texture, mineral content, and color to examples 
from the WGG exposed in the Wichita Mountains. All are 
granophyric alkali-feldspar granites containing little or no 
plagioclase. Our results further emphasize the overall uni-
formity of the WGG throughout the Southern Oklahoma 
Aulacogen.

POST-VOLCANIC TOPOGRAPHY

Following active volcanism and an erosional period 
of up to ~ 40 Ma, the Reagan Sandstone was deposited 
at the beginning of a broad transgression onto the craton. 
Typical Reagan sections include a basal fluvial conglom-
erate that grades upward into glauconitic marine quartz 
sandstones (discussed earlier). In the Wichita Mountains 
area, the topographic relief on the volcanic surface is large 
enough that six paleo-islands of Carlton Rhyolite that were 
not inundated by Reagan clastics have been identified in 
outcrops in southwestern Oklahoma (Donovan, 2000; Don-
ovan and Bucheit, 2000). The islands are characterized by 
the lack of Reagan siliciclastics at the unconformity, so 
that stratigraphically higher carbonate units lie on the rhy-
olite erosional surface. Using biostratigraphic techniques 
to identify horizons in the carbonates in contact with the 
rhyolite highs, the maximum relief of the islands is ~330 
m (Donovan, 2000; Donovan and Bucheit, 2000). These 
islands occur along a linear outcrop area ~40 km in length 
from Bally Mountain to the Blue Creek Canyon area in the 
Slick Hills north of the main mass of the Wichita Moun-
tains and have been informally named the Southern Okla-
homa archipelago (Donovan, 2000).

In the Arbuckle Mountains, no rhyolite paleo-islands 
of the type recognized in the Wichitas appear to be present 
in outcrops of the unconformity, although granite paleo-is-
lands do occur in the eastern Arbuckle Mountains where the 
Reagan unconformably overlies Mesoproterozoic basement 
(Ham, 1973). Closely spaced well data from the wells stud-
ied in the present project, however, has revealed four islands 
scattered across a 7-km trend (Fig. 19) where the Reagan is 
absent and the volcanic rocks are unconformably overlain 
by post-Reagan lower Paleozoic carbonate rocks. Recog-

nition of these paleo-islands in the western Arbuckle area 
suggests that the unconformity surface may have been irreg-
ular over large parts of its extent. These topographic highs 
must have strongly influenced the distribution of post-rift 
sediments, the generation of thick sequences of Reagan allu-
vium (discussed earlier in this paper), and the distribution of 
craton-generated siliciclastic marine sediments during accu-
mulation of the Reagan transgressional sequence.
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