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* INTRODUCTION

;TWo,intervaTs of the Travis Peak Formation were cored in the AshTahd-#Iv_
S. F 0. T‘ weTT Nacogdoches County, Texas Core was,recoVered‘from 9,655.0 to
9,783.1 and from 10,083.9 to 10,155.2 ft The top of the Travis Peak fn this
‘:weTT is at 9,406 ft, so the core begins about 260 ft below the'eontaet with the

Sligo Formation.
MACROSCOPIC CORE DESCRIPTION

The Travis Peak cores were deSCribed using a hand lens aﬁd binocular
:microscbpe, and‘graphic logs of the cores were made ata»scaTe of 1 in=5 ft
(fig. 1). The following features of the cores were noted on the destriptidev
“logs: depth; rock type; accessories sUchvas‘pyrife, organic matfer, and
burrows;’sedimentary structures; texture (rounding and sorting); induration;
grain size; relative amount of carbonate cement; color; and special features -
1 such as fluorescence, dead oi],vand.caTcareOUS’CTasts (fig;l).',Pdrosity‘and
‘_permeab1]1ty values reported by Petrophys1ca1 Services, Incorporated are noted
on the graph1c Togs, as are the depths from wh1ch thin sections were made.
| The cores consist of intervals of fine to very fine sandstone, 51Ttstdne;'
IEnd mudstone (fig. 1). Clean sandstones range between 5 and 15 Tt‘thick°the»
i1nterbedded mudstone and siltstone layers are th1cker in the upper core than 1nf
the lower one. ‘
' TWo'types of sandstones that have'been-recoghized 1h dther Travis Peak ¥
cores (Duttoh and FinTey, 1984) also occur: in the Ashland #1 S.F. O‘T cores.
TThe sandstone at 9, 750 ft is the best examp]e in these cores of a Type Ir
vsandstone, which has a sharp base, an upward decrease in gra1nvs1ze and scale

'of‘sedimentary struttures, and an upward‘increase in burrowing (fig. 1);'



'“]W1th1n the sandstone there are severa] smaTTer cyc]es, on the order of 5 ftj&y'sfu
o ;?each w1th crossbedded sandstones at the base and r1pp]ed sandstones above:'?'
d;,The cycles w1th1n the sandstone suggest that there were severaT pu]ses ofgif,f:
a,g,if;energy dur1ng dep051t1on of th1s un1t The 9 750 ft. sandstone is conta1nedjfif
bbfw1th1n a sequence of red mudstone that was probabTy depos1ted ln a fToodp1a1n:ffn
; frfac1es of an a]]uv1a1 or upper -delta- p1a1n env1ronment Therefore, the 9 750-;{tah
’dtﬁaﬂgjft sandstone probab]y represents a sma]] f]uv1a1 channeT or a crevasse sp]ayg{
Tfidepos1ted 1n the adJacent f]oodp]a1n. R | o E |
B e The sandstones in the Tower core (iO 083‘to id 155 ft)iare aTsofinter-flf‘h
Nbedded w1th red and gray mudstones There 1s no ev1dence of marine- 1nf1uencepff:‘
: Tyon these depos1ts, and they probab]y represent aT]uv1a1 or upper de]ta pTalnfff

Y,;depos1ts

The shaTTowest occurrence of red mudstone 1n the cores is at 9 732 ft:f~'

E Fa(f1g l)ib Above th1s depth the Trav1s Peak sed1ments probabTy were 1n-;;‘; -
u{‘creas1ng]y 1nf1uenced by the mar1ne transgress1on that f1na11y resuTted 1nf:h‘1
u;'“*jdepos1t1on of the ST1go carbonate sect1on Sandstones above 9 732 ft are f1nerj;;:
77?59ra1ned and conta1n Tower energy sedlmentary structures compared w1th thefgigif’i
l‘i,deeper sandstones The sandstone at 9 695 ft 1s an exampTe of a Type IIIiHV“:H
- . ;sandstone (Dutton and F1n1ey, 1984) ATthough the bottom of the sandstone was7:f”
t:gfnot recovered Togs 1nd1cate 1t has a gradat1ona1, upward coarsen1ng base fjt’h
”:cT"R1pp]es and hor120nta1 Tam1nat1ons remaln where burrow1ng has not been 1ntense;:ffn”'
o ;Burrows are present throughout the sandstone, but they are more abundant at thedi@i,ﬁ
vktbp. Th1s sandstone may have been depos1ted 1n a relatlveTy Tow energy, mar-dif53h”
b‘f-f}g1na1 mar1ne sett1ng, such as a m1xed to- sandy t1daT fTat :ﬁ. [xtf,,‘flw57” F
TV,: Most of the mudstones in the cores appear structure]ess, but r1pp1es andgt;:d,}T
ﬁb_fburrows can be d1st1ngu1shed in some of the coarser Tayers | Th1n s11tstonestf;h":
Tw1th1n mudstone Tayers are common]y contorted by soft sed1ment deformatlon;yj;ffdh

H77fCaTcareous nodu]es apparent]y formed w1th1n mudstones short]y after dep051t1onyifpf“'”




: inhreducing, ooorly%drained marsh and sWamo‘environments‘ Ca1eareous nodules :
}are present in mudstones in the Tower core, but they are more abundant in the'
upper‘core ' Reworked ca]careous nodules form a grave] ]ag at the base of onee
vof the cyc]es w1th1n the 9, 750 ft sandstone, ev1dence that the nodu]es formed'.

dur1ng early d1agenes1s.
- PETROGRAPHIC DESCRIPTION

" Detai]ed study of the core is being conducted with the scanning e1eotron'

‘microscope (SEM) and petrographic microscope.
Grain Size

'.Ana1ysts of grain size was accomplishedkby making grain-size'point counts
of thin'seetions. Fifty grains per slide were measured along their Tong dimen- ‘
ston, ext]uding cement overgrowthS'in order to determine the sizejof;the
detrital grains.‘ Mean diameter of sand- and si]t-sized_grains was Caloulated
hfor eaoh sample (Table 1); detrital and‘authigenic clays were not'includedvinh
.the calou1ation of mean grain diameter |

| Most sand gra1ns are fine or very f1ne between .062 and .25 mm Most

silt is coarse silt, between .031 and .062 mm. - Clay part1c1es are smaller

_ than .004 mm. The four deepest samples (TabTe l)are well sorted (the sample »f

' hat 10 112 4 ft is very we]] sorted), but‘the sample at 9, 697.8 ft is moderateTyf
'*we11 sorted, accord1ng to the definition of Folk (1974). The presenoe of
detr1ta1’c1ay in the 9,697.8-ft sandstone is probably a result of bUrrowing.

Mineral Composition

Five samples have been point counted for a'pre]iminary'description of i g

“m1nera1 compos1t1on (Tab]e 2). The sandstones are minera1ogiea11y mature‘andh’

:'are c]ass1f1ed as quartz aren1tes and subarkoses, with quartz compr1s1ng 91 to..»

»96 percent of,the essential framework oonst1tuents (quartz, feldspar, rock



- Table 1. Grain-size distribution in Ashland #1 S.F.0.T. core.

Detrital

Authigenic

| Depth (ft) Mean (mm)  Sand (%) Silt (%) Clay (%) Clay (%)

Textural

Class*

9,697.8  .070

9,750.2 - .128
9,753.0 .130
9,753.6 - .153

10,112.4 137

46
96

96
%

92

42
4

12
-0

0
0

Sandy siltstone

"Fine sandstone
‘Fine sandstone
Fine sandstone

Fine sandstone

‘*Textural class determined only by detrital grains.



~ Table 2. Petrographic analyses of Ashland #1 S.F.0.T. core, measured in percent.
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i : cl ay c] as‘ts:._"—'

'4~ffthey rep]ace quartz cement or occur 1n secondary pores

.}lffragments)‘ P]agloc1ase fe]dspar var1es from 3 to 7 percent, no orthoc]ase was:ff;
}ﬁiaifobserved Rock fragments, ma1n1y chert and 1ow rank metamorph1c rock frag-fgﬂ:h.'
| ﬁf*;ments,uconstltute between 0. 7 and 2 1 percent of the framework 9ra1ns Z1rc0"fi¥iht”‘
pT"fff;and tourma11ne are the on]y heavy m1nerals, and they are another 1nd1cat1on of]fd?hsvi

o cfhthe m1neralog1c matur1ty of the Trav1s Peak sandstones

‘::fvolume 1n these f1ve samp]es (Tab]e 2) I]]1te and ch]or1te occur as r1ms ofﬁj;f;_f:
h}fgtangent1a1]y or1ented crysta]s around detr1ta1 gra1ns and as pore f1111nng;3;?f
:ii7fiicement (f1g 2) the tangent1a]1y or1ented c]ays were: the ear11est auth1gen1c:?ffﬂpr'
iy;ficements to prec1p1tate Auth1gen1c 1]11te and ch]or1te have a comb1ned vo]umeﬁ»?ihiii
'.»H‘:f;ﬁof 1. 0 to 2 4 percent y ‘ | | | y fa 7 B
| Quartz cement 1s the most abundant auth1gen1c mtnera1.1n the Ash]and #1thfv
‘Gﬁ;ﬁj;S F. O'T cores Quartz overgrowths f1]1 13 to 21 percent of the vo]ume,‘and fi;ir;
'“'?;prec1p1tat1on of auth1gen1c quartz occ]uded much of the pr1mary poros1ty Thedfft;
c'“ﬁ°¥f{samp1e from 9 697 8 ft has the 1owest amount of quartz cement because of the;;ﬂ:};
'”fﬁif;tabundant detr1ta1 matr1x (Tab]e 2) In the c]ean sandstones,‘the averagef;i;{?f
“"f;xvolume of auth1gen1c quartz 1s 19. 5 percent In the C]ayton N1t1ams #1 Samfpufc]'f
"‘1}Hughes and ARCO #1 Ph1]11ps cores, quartz cement has an average vo]ume of 21 3f¥; &
‘1d}:;percent, whlch 1s not s1gn1f1cant1y d1fferent than the va]ue for the Ash]and #leif;*dhh
':fS.F.O.T. ‘core | SR AR PR A
:w‘ Do]om1te and anker1te cements are)present in 511 the samples (Table 2) and”iLh”vb
";ffiﬁlireach a. comb1ned abundance of 15 8 percent in the samp]e from 9, 753 0 ft Bothjp}
tht;;idolom1te and anker1te are. present ma1n1y as rhombs (f1g._3), and 1t 1s commonfﬁf%bjﬁ]
*ff;ffor the crysta]s to be do10m1te 1n the center and anker1te around the edgesiﬂ;fjfj
‘”Do]om1te and anker1te 1n the 9 753 0 ft samp]e appear to occur preferent1a11y:s£;itrf

'”#Qigjalong r1Pp1e faces (f1g 4) where they rep1ace detr1ta] gra1ns, part1cu1ar1y-'hv

They prec1p1tated after the quartz overgrowths, and 1n PlaCesf

Auth1gen1c cements constltute between 17 and 36 percent of the sandstonevff}ﬁfbf




Solid organic'matﬁer (also known' as reservoir bitumen or "dead oil") wés
‘ﬂ ‘oBserved‘fh‘the‘core (fig. 1), but it was not present in any of the prelimihary
‘thin §ectj6h$.(Tab1e 2). In the Ciayton Williams #1 Sam Hughes'and ARCO #1
'vPhiTiips éores, the solid organic matteb is in primafy bores and cbats quartz
10vergrdwths; it probably has a siﬁi]ar distribution in the Ashland #1 S.EOﬁL
Core.; Solid organic matter is less abundant in the Ashland #1 S.F.0.T. core
‘fhan ih the‘Clayfon Williams or ARCO cores, possibly because the Ashland core
‘is'kam deeper in the Travis Peak section. Pre]iminary studies of the solid
Organic matter suggest it occurs mainly in the upper’TrévislPeak (Dutton,
: 1985).;‘It.appears to have formed by deasphalting of pooled oil affer solution.

~of large amounts of gas into the 0il (Rogers and others, 1974).
Porosity

The amount df pdrosity observed in thin section in the five samples is
quité.variable (Table 2). The highest amount of porosity, 10.4 percent, is in
“the sample from 10,112.4 ft. Much of the porosity in this sample. is éecohdafy,
caﬁsed by diséo]ution of framework ‘grains (fig. 5). Secondary pbres are:
épproxfmately the same size as detritaT gfains, and they may contain ffagménts
of‘d{3501Ved framework grains, probably feldspar. / »

| Ih samples with values for both thin-section and porosimeter pbkosity,
thin-section porosity is lower (Table 2). The difference between thin~sectidn
and pdrosimeter porosity is probably caused by microporosity in detrita]iénd'
authiéénic c]ays; such porosity genéra]]y cannot be seen in. thin settion;'but_

it is measured by the porosimeter.
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FIGURE 2.

'SEMgphotographibf‘poreéﬂinim@

authigenic clay, probably illite.
Depth is 9,753.6 ft. Bar Tength

€10 m; magnification is 3500x,

FIGURE 3.
SEM photograph of an authigenic
carborate o, either dolomite

or ankerite. *ﬁéﬁ%ﬁ is '9,753.6 ft.

Bar Tength is 10 m;'mégnjfﬁcatiqn

is 1500x.

FIGURE 4.
Photomicrogréph of dolomite. and
dnkerite Cement (6) atong a ripple

face at a depth of 9,753.0 ft.

Long dimension of photo = 3.5 mm;

plane light.

FIGURE 5.
Pho%ﬁmicrogr&ph’of‘§e¢6ﬁdary
pores {P) %¢‘3 &é$ﬁﬁ éf‘¥G,If?;¢ .
Long dimension of photo = 0.89 mm;

plane light.
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