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~ INTRODUCTION

Two intervals oF‘fhe Travis Peak Formation were cored in. the ARCOV#T B{ F.

 Phillips well, Smith County, Texas. ' Core was recovered from 8,188 to 8,270 ft

and from 8,367 to 8,395 ft.  The tob of the Travi5’Peak in this well is at

8,141 ft, therefore the core begins about 50 ft below the contact with the

Sligo Formation.

MACROSCOPIC CORE DESCRIPTION

The Travis Peak cores were desCfibed using a hand lens and binocular
microscope, and graphic logs of the cores were made at a scale of 1 in =5 ft

(fige 1). The following featuresiof the Eores ahevnotédvon.the descriptiVé

logs: depth; rock type; accessories such as pyrite, organic matter, and

burrows; sedimentary structures; texture (rounding and sorting); induration;

grain size; relative amount of calcite cement; color; and special features such

as fluorescence, dead pil,‘and Caicareous c]asfs (fig.i). Porosity and per-

meabilityvvélues'reported by Petfophysical Seryites, incbrbérated; are nbted on‘

the ‘graphic idgs; as are the depths from Which thin sections were made,‘
The_cores'consist_of intervals éf fine to_very.fine,séndstoﬁé,_siltstone,

mudstone, and limestone (figs. 1, 2). Three different types of sandstone have

been distinguished in the cores based on sedimentary structures, texture, .

character 6f'upper and lower contacts,'énd amount of burrowing; The first

Sandsfone‘type is best illustrated by the sandétone at 8,380 to 8,389 ft (cdfé‘

'depths),.hencefdrthACalled’the 8,380-sandstone. This sandstone type has a

Sharpvlower contact‘and commonly contains a zone‘of‘pebble?siie carbonate
nodules at the_base,(fig. 1). Above the carbonate nbdd1es is an interval of
clean, well sorted sandstone with high-angle crbss?bedding. ‘The upper part of

the sandstone contains festoon-shaped cross beds 1 to 2 cm high.tha;.wefe :



- tormed by small current ripples. The ripples commonly have thin clay drapes

over them (0.1 mm thick), so this interval has poorer sorting than the zone of

high—angle‘crOSS'beds.‘fBurrowlng is common in'the‘upper;.ripple-bedded

lnterval, but generally does not occur in the lower interval of hlgh angle B

cross beds. The top: of the sandstone is gradatlonal and’ flnes upward to
snltstone and mudstone The sandstone at 8,240 to 8,248 ft is also of this
type (frg;:l). i |

The second type of sandstone is represented by the |nteryal from 8,211 to

8,218 ft (the 8,211- sandstone) It haS'both‘a sharp base’and a relatively

sharp upper contact (fug.»l). High-angle cross beds are the most common sedi-

mentary structure throughout the entire interval; planar laminations are of

'secondary lmportanCe; Thin clay partlngs may occur within the sandstone, and
~ripped-up mud clasts;arevtoundfalong'some high-angle cross beds (fig{ 1).  The

;sandstone is not burrowed, even at the top, and it is well sorted except for

the presence of clay partings.
The third type of sandstone is illustrated by the |nterval from 8 196 to

8,206 ft (flg.l). Unllke,the other sandstones, this type has a gradat1onal,‘

upward-coarSening sequence‘at the-base."The center of the interval isrripple

cross bedded and moderately well sorted, with some burrOW|ng (fig. l).: At the
top, the sandstone has been completely bloturbated,vso that ‘any original sedi-
mentary structures haye been'destroyed. The burrows;are'commonlyuhighlighted'

by dead oil. The upperhost part of the interval fines upward‘into siltstone

-‘and mudstone.

Mudstones in the cores are darkvgray'except at the base of the loWer'core,

where they are red. Calcareous nodules occur scattered throughout the mud-

stones (Fig. 1), apparently in the locatlons where they formed. Limestones in

the core consnst of lime mud and pelecypod fragments with varying amounts. of



terrfgenous‘mud. " The limestones are commonly slumped and bioturbated,

'resulting in mixing with terrigenous'mudstones.

DEPOSITIONAL ‘HISTORY

Preliminary interpretations'of‘the‘depositional environment of the part of

the Travis Peak cored in the ARCO #1 B. F. Phillips are based on core descrip-

tion‘and log correlations within Chapel Hill field. Except for the base of

- core 4, where red mudstones occur below 8, 390 ft, the cored |nterval is inter-

preted to represent margnnal marine deposuts.- The red mudstones probably
represent nonmarine depos;tlonf possibly in a lower delta plain environment.

The abundance of burrows throughout the rest of theicore suggest deposition in

a marine setting. Limestone intervals (as distinct from calcareous nodules)

extend as deep as 8,250 ft, and these limestone zones are good evidence of

marine to brackish condit?onS'at least to that depth.
" The origin of specific sandstones is open to more than one lnterpretatlon,
although all |nterpretat|ons made thus far suggest that the cored lntervals

represent a very shallow, nearshore marine settlng, probably lncludlng’

, estuarine or bayrenvironments; tidal flats, and distributary channels.: The

8 380 ft sandstone and over]ylng SIItstones and mudstones, for example, may

have been deposuted as part of a channel,wlthqn a progradlng tidal flat

-Sequence. Characteristics of prograding tidal flats include an upward decrease

in energy as lndlcated by sedlmentary structure (large-scale cross beds at the
base, rlpple cross beds at the top of the sandstone tnterval), upward fining
graln size, and an upward lncrease_]n bioturbation (Welmer'and others, '1982).
Lateral‘juxtaposit?on of tidal channel sandstones may tend to form the major
framework ofltidal flat deposition-where .adequate sand‘is available.

'Alternativeiy, the 8,380-ft sandstone mayprepresent a shallow sheetflood

 of sediment, perhapsvsimilar in plan to a crevasse splay and in origin to a

bay-head fan delta, deposited in a shallow marine embayment. The ‘transition.



from red mudstone of possible lower delta plain origin to black mudstone imme-
diately below the 8,380-ft sandstone may be indicative of compacfiona] sub-
sidence in a marine‘embayment which helped to localize the overlying séndstone
package. Laterally, there is little doubt that channels form part of this
unit, éspeCial]y where it abruptly thickens and the underlying shale thins,
probably due to scouring at the base of the channel. This unit can be traced
over an area of approximately 2 by 3 mi in the central Chapel Hill field. An
abrupt base and either abrupt‘or gradational, upWard-fining‘top characterizes.
the sandstone on gamma ray logs; paradoxically, the thickest sandstone occur-
rence, intérpreted to most likely bé a channe], shows a somewhat gradational,
upward-coarsening, rather than abrupt, lower contact.

The 8,211-ft sandstone, described above, is persistent throughout the
central Chapel Hill field with a very similar gamma ray log character, con-
sisting most frequently of a single spike. An underlying medium dark gray
calcareous mudstone and carbonate-rich zone (containing pelecypod shells in the
ARCO #1 Phillips) have similar l;teral continuity. In one well these units are
cut out by a probable channel, but lateral persistence of the 4 to 11-ft thick
sandstone is otherwise very good. Such a sandstone may repreéent a relatively
high-energy, sandy tidal flat. Cessation of deposition of this unit must have
~been rapid; the upper part of the sandstone is not burrowed nor are overlying
siltstone and mudstone. The latter are contorted, however, indicating possible
rapid depositi§n and subsequent physical adjustment.

Marine incursion over the entire central Chapel Hill field is indicated by
the widespread occurrence of the limestone below the 8,211-ft sandstone. Such
occurrence is expected in a delta fringe - tidal flat - shallow bay environment
such as is postulated for the uppermost Travis. Thé limestone is seen in the
‘ARCO #1 Phillips core and in core from the Delta Drilling Company #1-A Williams

" which is located 2.4 mi southeast of the ARCO well.



Petrographic Description

Detailed study of the core is being carried out with the scanning electron

microscope (SEM) and petrographic microscope.

Grain Size

Analysis of grain size is being conducted by grain-size point counts of
thin sections; fifty grains per slide are measured along their long dimension.
In order to determine the original size of detrital grains, overgrowths on
grains are not measured.

Grain size point counts have been completed for four samples. The results

are as follows:

Depth (ft) Mean (mm) St. Dev. (mm) Sand (%) Silt (%) Clay (%)
8,189.6 - 0.120 0.036 98 2 6*
8,213.5 0.148 0.047 98 2 4%
8,246.1 0.169 0.045 100 0 8*
8,386.7 ~  0.133 0.037 100 0 0

b

Denotes percentage of authigenic clay in sample. Detrital silt and sand are

recalculated to total 100%.

Most sand grains are fine or very fine, between 0.062 and 0.25 mm. Most
silt is coarse silt, between 0.031 and 0.062 mm. Clay particles are smaller
than .004 mm. All of the clay in these four samples is interpreted to be

authigenic.



Mineral Composition

~:Four samplesihave been point-counted forlthe'prelimlnaryfdescriptlon.of
‘ﬁmlneral composition, The sandstones are mlneraloglcally mature and are
v'classnfled as quartz arenltes, with quartz comprnsung 95 .to 99 percent - of the
'essentnal framework constltuents (quartz, feldspar, rock fragments) Feldspar
varies from l to 5 percent, and rock fragments from 0 to 2 percent. No
detrital clay matrnx was observed, but rlpped up mud clasts form 1 to 3 percent
' of the sample volume.- | | |
Authlgenlc(cements constltute between 19 and 33 percent’of-the sandstone
volume in these four samples. Quartz overérthhs, ankerite, and lllite are the

most abundant dnagenetlc mlnerals. Quartz overgrowths f|ll 14 to 24 percent of

"the volume, and precnpltatlon of - authlgenlc quartz occluded much of the prlmary

porosnty(flg.Z) Ankerntecement |spresent|n amountsfrom Oto 2percent
of the.volume.' Illlte cement (3 to 6 percent.: by volume) occurs as rims of
tangentiallyioriented crystals around detrltal grains or as pore-l:nlng'cement
,(flg. 3) : g :

Solid organic matter ('dead oi 1", possibly pyrobitumen) was observed in
“many .zones .in the core (flg.. ), andjthree,of'the foUr Samples that were pOlntv
counted contain it in volumes thatlrange from 1.4 to 8.9 percent. 0i1 entered
the sandstones after the preclpitation of quartz overgrowths (flg. #),.when it
filled much‘of‘the remainlngeprimary poroslty. The dead oilvappears as,an
amorphous'coating on grains when~vlewed with the SEM (figt SL_

dther authlgenlclmlnerals'ln the sandstones'are chlorite, feldspar over-
growth, pyrlte, barlte; and_anhydrlte; The volume‘of each of these cements‘is
less than 1 percent;' »

"On tbe basls of petrographlc.evldence; lllite was the earliest cement'to

form, followed by quartz overgrowths. Tbe'solid’organiclmatter probably



mlgrated |nto the sandstones as Ilquld oil; it entered after quartz cementa-
tion, . but |ts relatlve tlmlng compared wuth ankerlte precnpltatlon has not been

»ddetermlned.

Porosity
The amount'of-porosity that can bebqbserved'in thin section is_quite '

variable'ih’thedfburrsamples, as follows:

 Total Primary. : VS Secondary. Porosimeter

. s , Porosity Porosity - . Porosity .~ Porosity »
Depth (ft)  __ (%) ~ _ (%) @) __@)
8,189.6 “ 0 o T 0o 5.6
8,213.5 C1h 36 . - '» o6k *11‘.0i
83‘_246.1‘ Ul 8.3 ; 67 | 3k , 12,0
8,386.7 0 0 S 0 7.3

- 0f the two samp]es wnrh no measured thln sectlon por05|ty, porosiryv‘
measured by por051meter was 5 6% at 8, 189 6 ft and 7. 3% at 8 386 7 ft. ';The
dlfference»between thlnjsectlonhandgporosnmeter porosutyﬂls probably caused by
mieroporosity wfthin mud‘clasts and‘authigenic efays' This micronorosity
~cannot be seen in thln sectlon but :is measured by the porosnmeter Micre-
porosity must be less than 001 mm .in. dlameter, or lt would be visible in thin
‘section. ThlS suggests that much of the porOSIty measured by porosnmeter”‘
represents extremely small vonds | |

Two samples, 8,213.5 ft and 8 246 1 ft had measurable thln sectlon po- -
roslty. The most common pore size is approxnmately.OB X 015 mm.. Pores |nu
3 the sample from 8, 246 1 ft range from 2015 x .006 mm to about 18 x».015 mm.
f; Pores in the sample»from 8,213.5 ft are somewhatﬂsmaller,'ranglng from 015
x‘.006 mm ro .11 X .02 mm; "SeeondarY]porosity is‘cgmman~rn bo;h sampfes; SOme

.of the secondary pores contain remnants of a leached framework grain. The.



sample from 8,386.7 ft had no measurable porosity because of the presence of

8.9 volume percent dead oil.
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FIGURE CAPTION

Figure 1. Descriptive log of core of the Travis Peak from the ARCO #1 B. F.
Phillips well, Smith County, Texas. Core depths are 8,188 to

8,270 ft and 8,367 to 8,395 ft.
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CONTACT
Gradational G

Upward fining A

EXPLANATION OF SYMBOLS

ROCK TYPE (%) - ACCESSORIES
Mudstone vv? Vertical and horizontal burrows
Siltstone and sandy -e- Organic frogments

siltstone (—:--—)

x x Rootlets
Sandstone ¢ ~ Shells
>
Planar — o Mica flakes
Mud clast and mud flake
Erosive £ (~~) conglomerate P Pyrite
Upward "\c/' Callianassa burrows
coarsenin
iatrps Interbedded sandstone (---),
siltstone (—---—), and
Slightly
irreqular Mudstone TEXTURE
I cool Sorting Rounding
b3 Porosity vo-s Very poor o Angular
p-s Poor - s-a Subangular
m-s Moderately well s-r Subrounded
STRUCTURES w-s Well r Rounded
— Trough crossbedding
e
225 Planar crossbedding INDURATION
TUTY Crossbeds with oversteepened foresets Wi . WeHl wigreted
— 3 I Indurated
2234 Indistinct cross - stratification IF  Indurated but frioble
— Indurated but shal
=——-1 Gently inclined lamination = GI A0 NG b Shey
] Gently inclined lamination separated by
= low-angle discordances
: £ RELATIVE CALCITE CONTENT
Horizontal lamination
Hedeld | Slight effervescence
.| Ripple trough lamination 3 Moderate effervescence
W Planar ripple lamination 5 Strong effervescence
—_ Climbing-ripple lamination 10 Very strong effervescence
va Heavily bioturbated sandstone
S i COLOR
b Massive " sandstone = M
g ¢ CAbl!:revéor:ions (_:;orln Ro<l:k—
553 : olor Chart ologica
’(’\l’: Qo tes;aneciny Society of America
@ Graded bedding




Abbreviations from Rock-Color Chart

N8 Very light gray
N7 Light gray

N6 Medium light gray
N5 Medium gray

N4 Medium dark gray
N3 Dark gray

5R 4/2 Grayish red
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