
Ope rator: Southw este rn O il a n d Gas Com pan y
F a rm: Hagan
Well No.: 3
L ocat i on: Wi s e County

7500 ' ( ?) S . of 36
0

5 5' } a p p rox imate
500 ' ( ? ) E . o f 8 2

0
30 ')

Ele v ation: 2600 '
Total Depth : 5 348 '
Drilling Commenced: M ar ch 1, 1941
Well Completed: 1942
R esu lt: Dr y hole (S e e r emark s)

GEOLOGIC L OG

V DMR Well No .:- ---

Samples ( 0' - 1583 ' ) exam i ned
b y Allen D . Williamson ,
U . S . G eologi cal Surv e y
L e xingto n , K entu ck y
March, 1950

D epth Inte r v al

0 - 50 N o s ample .

Litholog y

5 0 - 10 5

105 - 11 4

11 4- 11 7

11 7 - 135

135- 195

19 5- 207

207 - 2 10

2 10- 258

25 8 - 269

2 69 - 27 8

2 7 8 - 28 1

Sa n dston e , ve ry light g ray (N 8 ) , ve ry fine -grai ne d t o fine­
grained , subangular t o s u brou n de d, g rai n s m ilky, mi c a c e ous ;
a n d shal e, d ark g ray (N 3) , w i t h s ome c oal.

Shale, dark g ray (N 3) , fi s s ile, finely mi c a c e ous .

C o al , v i t rain a n d clara i n ( ? ).

San ds tone, li ght gray (N7) , fine-graine d, s i lty cement, micaceous,
with a b u n dan t bla ck mineral a nd b rown mineral (s i d e rite ?).

Siltstone , m edium d ark g ray (N4) , mi c a c eous , sandy; and s h ale ,
d a r k g ray (N 3) , fi s sile .

Sandstone , light gray (N7) , f ine -grai ned t o m edi u m - g r ained , very
mi c a c e ous with little bla ck m ineral a n d a bu n dan t brown mine ral
(siderit e ).

Coal, v i t rai n ( ? ).

S a nds t one , m edium light g ray (N6) , fine - g r ained, s u b a n gul ar ,
mi c a c e ous , with little b lack m ineral.

Sands t o n e, li ght gray (N 7) , very fi ne -g rai ned t o m edium­
grained, s u b angular, m i c a c eous, a b undant b l a ck m i neral a n d
little g reen min eral.

Sha l e , m edium dark gray (N4) , ve ry mi c a c e ous , fis s ile ; a n d
s h a l e , brownish g ray (5 Y R 4/ l ), very side riti c .

C oal, impure .



2 81- 415

4 15- 41 9

4 19 - 482

4 82 - 5 00

5 00- 53 0

530- 64 0

,
640- 6 5 0

6 50 - 760

760- 77 0

770- 77 1

77 1- 785

- 2 -

V D M R Well N o , : _

Sa ndstone , light gray (N7), fine -graine d to rne diumv g r-a ine d ,
s ubangula r , s catter e d bla c k rni.ne r a.l ; s a ndston e , m e d i urn light
g ray (N 6) , very f i ne -g rai ned to fine -grai ne d , subangular ,
c a lcare ous; siltston e, rne dium gray (N5 ) , rrri caceous , sideritic ;
little shale, ve ry da rk red (5 R 2 /6); a n d little coal (caving s ? ).

370 Sa ndstone , wh i te (N9) , fi n e - g r ained to rne.diu m c g r a i n ed ,
with few c o a rse g rai n s, subangula r to subrounded, cle a r
g rai n s , porous , w i t h little bla ck mine ral .

380 Sandstone , like 37 0 .

C oal.

S andstone, ve ry light g ray (N 8) , fi n e -grain e d to m edium -c g r a m ed ,
with a bun dan t c oar se - g rai ne d, a n d quartz p ebble ch i ps, s u b ­
a ngu lar to subrounded , g rains rnostl y but SOIne c oa r s e rniIky
grai n s , s cattere d bla c k rnin e r a L, and SOIne I i rnon i t i c sta i n.

Shale , dark g ray (N 3) to g rayish bla ck (N2) , finely rni ca c e ou s ,
f i s s i l e , w ith little c oal.

Silts t one , rne di.urn gray (N5) to rne di.urn light g ray (N6 ) ,
rni cace ous , s andy , wi th side r iti c nodules.

S andstone , rne diu rn light gray (N6), fi n e - grained, s ubangul ar ,
slightly m i cace ous with little bla c k rnine ra.l , a n d little g reen
mineral .

Sand ston e , rri e diurn g ray (N 5) , very fine -grai ned t o fine -grained,
s ubangular, p oorly sorted , con tain s a b u n dant rni ca , bla ck
rrrine r a.l , a n d silty i mpur i ti e s , s light l y calcareous, 6 0%
qu a rtz o s e .

S andstone , ve ry light g ray (N 8) , ve ry fine - g r ained , t o fine ­
grained, subangular w i th few round grains , f r iab le, g rains
clear to rrii lkv , little bla ck rni.ne r a l , and fairly a bu n dan t green
mineral .

Siltstone , rne d i u rn dark gray (N4 ), fi ne, slightly rrri c a ce ou s ;
and siltstone , dark greeni s h gray (5 G 6/ 1) , s andy t o shaly .

Sh ale , dus k y red (5 R 3/4 ) s ilty , rrri ca c e ou s ; a nd shale , grayi s h
red (lOR 4/ 2 ) s i de ritic .

Sha l e , d u sky red , a n d g rayi s h red , like 770-771 w it h SOIne
g reen i sh g ray (5GY 6 /1) , v ery f i n e -grai ned s andsto n e.



7 8 5- 8 02

802- 817

8 17 - 820

82 0- 840

840- 858

85 8 - 885

8 85 - 9 13

9 13- 922

9 22 - 93 5

9 35 - 955

955- 967

967 - 10 18

101 8- 10 31

1031 -1070

1070-1087
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Siltston e , g reenish g ray (5G 6 /1 ), s lightly cal c a r eous, (s a mple
c on s i s t s of unconsolidated silt . M a y b e c ont a m inat i on f r o m
a b ove ).

Shale, dark gray (N3), mi ca c eous, calcar e ou s.

Shale , dark g ray (N3) , mi c a c e ous , calca reou s .

Siltston e, g reen i s h g ray (5GY 6 /1 ), v ery calca reou s.

Siltstone, g r ayi s h r ed (lOR 4 /2) , very s andy , ve ry c a lcareou s ,
(calcite clusters), a bu n d a n t white to yellowish che r t .

Sandston e , pale y e llo wi s h brown (lOYR 6/ 2 ), v e r y fine - grained
(silty) , subangular, calca reou s, mi c a c e ous, a bu ndant limoniti c,
sta in .

Limestone, g reen i s h g ray (5G 6 /1 ), silty ; and limestone, du sky
r ed (5R 3/4 ), silty, sugary, b oth grade into green i s h gray a n d
dusky r ed slightly cal c a reou s s iltstone .

Siltstone , dark gre enish gra y (5G 6/ 1) , v ery mi caceous ,
calcare ous .

Sh ale , da r k g ray (N 3), silt y , micaceous ; a n d s hale, dus ky r e d
(5R 3/4 ), m icaceou s , Some ve ry calcareou s.

Siltstone , dark greeni s h g ray (5GY 4/1) a n d d usk y r ed (5R 3/4),
mica ceous J some s i d e r it i c , some ve ry calca reou s zones,
(p o s s ib ly mottled ).

Shale, dusky r ed (5R 3 /4), sideriti c, 500/0 is very ca lca re ous ,
50% n on - cal careous.

Sandsto ne, light g reeni s h g ray (5G 8/ 1), fine - g raine d, s uba n gular
to subrounded, thin-bedded , p lat y , slightly mi ca c eous , a bundant
green mineral a n d little bla ck mineral .

Shale, greenish bla ck (5GY 2/1) to brownish gray (5YR 4/1),
brownish phase sideritic .

Sandstone , li ght g ray (N7), ve r y fin e- grained t o fine- grained,
s ubangular, poorly sorted , silty , mi c a c e ous , s cattered bla ck
mine ral; siltstone, med ium dark gray (N4) , micaceou s , cal ­
ca r e ous J s andy.

Siltstone , like 103 1-1070; a n d shale , dark gray (N 3 ), silty ,
ve r y mi c a ceous .



1087 - 1195

1 19 5 -1 2 37

12 37 - 1322

132 2 -1 35 0

1350-1390

1 39 0-1 39 2

1392 - 14 16

141 6 -1 4 52

14 5 2-14 60

14 60- 1462

14 62-149 5

1495- 15 19

151 9 -15 6 6

15 66-1 5 8 3

(B ottom) .
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Silts t o n e , medium dark g ray (N4), no n - cal car eou s , fine ,
m i c a c e ou s to s andy , quart z o se .

Sandstone , li ght gray (N7) , calca r e ou s t o m e dium gray (N5) ,
non- calcare ou s , fin e - g rain e d I s uba n gular , platy , mica c e ous ,
a bu n dant b l a ck m in e r al .

Sh a l e , dark g ray (N 3 ), fi s s ile , f i nely m icaceous, slightly
calca reous.

Sh ale , da r k g ray (N 3) , v e r y calca r e o u s , mi c a c e ous .

Sandstone , v e ry light g ray (N 8) , very fine - gra ine d to fine­
g r ained, sub a n gula r t o s u b r ound e d, fairl y w ell so r t e d, slightly
p o r o u s , calcareo u s, little bla ck min e r a l a n d g reen mine r a l ,
3 / 4 qua r t z ose.

Shale , dark gray (N 3 ), l u mpy , finely micaceous.

Sa ndstone , light g ray (N 7), c ongl o meratic, fin e - grained t o
m e dium - g rai ned with a bu n dant pebb l e ch i p s , suba n gular t o
subr ounded , (g r a nule s a n d p ebbles w e ll rounde d), fa i r ly well
so r t ed , fa i rly ' p o r o u s , c a lca reous, lit tle bla ck minera l a n d
lit tle g r een min e r a l , 9 0% qu a r t zos e.

Shal e , dark g ray (N 3) , fissile , calcareous with some limest one,
dark g ray (N 3 ) , silty .

Sa nds t o n e , ve r y light g ray (N 8) , very fine -grain ed, suba n gular,
fa i r l y w e ll sorte d , v e r y s lightly p o r o u s , c a lcareou s, m i c a c eous
w it h s cattered zon e s o f bla ck minera l , 3/4 qua rtzos e .

Shale , g rayi s h bla ck (N2) .

Sa nds t o n e , very l'ght g ray (N 8 ) , very fine -grained , angular t o
s ubangular , p l aty , p oo r l y sorted , very s ligh tly p orous, s cattered
b lack m i n e r a l a n d mica , 9 0% quar tzo s e.

Sa ndston e , like 1462- 14 95 ; a n d shal e , dark gray (N 3) , silty ,
m i ca ceou s , fairly fis s i l e , (i nte rbedde d ).

Sa ndston e , wh ite (N9 ) , v e ry fin e - g r a i n ed t o fine - grained, well
sort ed , p orou s, f riable, c lear g rains J ab un dant limonit i c stain ,
9 50/0 qua r tzose.

L i m e s t on e , dar k gray (N3 ), silty, (s a m p l e con taminated b y over ­
l yin g lithologies ).



Rema r ks:
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D r illi ng started Ma rch 1, 19 4 1, G a s f rom well N o . 1 on Hagan
l e a s e used fo r fue l - Fre s h w a te r encount e r e d a t 55 ' .

March 3 - 86 ' .

Ma r ch 10 - 33 5 ' .

M arch 17 - 5 4 2 ' - Fre sh w a t er e n c ou n te red a t 380 ' .

M a r c h 24 - 72 3 ' - D uring the e n ti re week i n hard s a n d s ton e ­
a ppa rent ly b a s al me m be r of the L e e conglome rate .
As of March 2 1s t, 373 , 7 4 0 cubic fee t of gas had
b een used from H a g a n No. 1 for drilling of W e ll
No. 3 - gas p r essure a t No. 1 = 4 0 0 lb.

March 3 1 - Hard sands tone m e n t i one d on 24th penet rate d on
27th of Ma rch. 30 and 3 1 s t in R e d R o ck which is
soft, e tc . 31s t = 85 1' .

Ap ril 7 - 1080' .

A p r il 14 - Sa nd stone e ncounte re d a t 14 5 2 ' . When drilli n g
di s c on tinu ed a t 14 5 8' o r 6' in t h e sand , w e ll was
m aking a small amount of g a s . T he fi rst gas en ­
counte red i n H a ga n No. 1 was 25 ' in t h e s and .

Apr i l 2 1 - 15 80 ' - s andstone of Ap r i l 14 t h p ene t rated a t 15 66 '
then in limestone. Drilli n g stoppe d pending
d ecision as t o a d ditional d epth. No t enough gas
to measur e o r lig h t.

A p r il 2 8 - 158 3 ' - D r illi ng stop ped on April 22 w hen the
lim e sto n e h a d b e e n p e n e t r ated 17' .

(M r . Moo r e s t i ll t o ok n o t es o n thi s w e ll even thoug h
run b y U nited Ca rbon. )

July 14 - 17 30 ' - R e d s hal e was encounter e d a s soon as drilli ng
was r e s um e d.

J uly 2 1 - 1830 ' - R ed shal e p e netrate d on J u l y 17t h at 17 6 5 ' .
D r i lli n g sinc e then has b e e n in hard sandstone .
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J uly 28 - 20 1 6' - The b ottorn b ed of san d sto n e in the P e nni ng t on
Io r rnat.i on w a s e n c oun te r e d at 19 4 0 ' . Thi s s a ndston e
wa s 2 24 ' thi ck in Haga n W e ll No. 1. No g a s w a s
e n c o un te red in this s a nds t o n e i n W ell No. 1. At
20 12' a s how of gas wa s e ncounter e d and anot he r a t
2015'. T h e drille r e s t irna t ed the vo l urne a t 10 , 0 00
c ub i c f e et. B as ed on the l og of No. 1 w e ll, t h ere
shoul d b e 152' m o r e of sands t one i n th i s b ed.

Aug . 4 - 2 195' - T hickne ss
mernb e r] =255 '.

of sandsto n e (P e n n s y l va n i a n basal
P e n e t r a t e d at 2 195' .

Aug. 11 - F' z- orn 21 9 5 ' to 25 32 ' in s late, 2 5 3 2 to 2550 l i rne s torie,
At 25 2 5' a cavin g fo r matio n was encou n t e red .

A u g. 18 - 2 705 ' - At 2677 ' s h ow of gas encou nte red i n l i rne s t o rie ,

S e p t . 1 - At n oon S ept. 5 , T . D. = 28 00 ' - H a rd Li rne s t orie
h a s b e e n e n c ou n t e r e d .

S ept . 8 - 2 875' - As of noon drilling i n h a rd Lirne s t o n e ,

S e pt. 15 - 308 0' - D rilling e n t i re w e ek i n Ii m e s t one ,

Se p t . 22 - 3235 ' - The bas e of t h e M i ssissippi a n l i rne s t o n e t P] wa s
p ene trated at 3232 '. At n oon toda y drilli ng is i n
dark h a r d s a nd s t o n e .

S ept. 29 - 336 5 ' - D rilli ng duri ng e n t i re week h as b e e n in t h e
Pri c e s a ndstone .

Oct . 6 - 38 1 7 ' - The P r i c e s a ndstone wa s pe netrate d a t 3370 '.
The dri lling f r orn 33 70 ' t o 380 0 ' wa s in the Big
Sto n e G a p s hale. A t 380 0 ' the B erea sand stone was
enc ount e red .

Oct. 1 3 - 4 14 5 ' - B ere a s a ndstone p e n etra t ed a t 384 0 '. Gritty
l irne s t o rie and s hell s e ncounte red f r orn 384 0 ' t o 39 15' .
F' r-o rri 39 15 ' the drilling has b e e n i n gra y shal e of
P o r t a g e ag e . A g as s how at 4 0 35 ' a nd agai n a t 4 0 4 5 '.

Oct . 20 - 46 5 0' - The drilli n g this week (e n ti r ely) h as b e e n
in gray and d ark s h a le. The b l a ck ca r bonac e ous
shale o f G e n ess e e a ge appa r ent ly h a s not b e e n e n ­
cou nte red to da t e .
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O ct. 27 - 495 0 ' - Bla ck c a rbonaceous shale of the G e n e s s e e
age was encounte r e d at 4 7 70' . A t 4943 ' sand s tone
w a s e n c ounte re d .

Nov . 10 - 5050' - The drilli ng from 4 94 3' has b e en i n t h e
H elderberg limeston e. Th e thi ck b ed of sand s tone
w hich was s u ppose d to b e enc ounte red und er G e nes see
sha l e hasn 't b e en e n c ou n te red to date .

N ov. 17 - 5 150' - Drilling a ll week appa r ently in l im e s t on e
fo r mat i on.

Nov . 24 5 200' Shale caving badly.

D e c . 1 - 5 250 ' - S hale and s lat e caved until sands tone
penetrate d at 5 2 35'.

D ec. 8 - 5277' - E xtr em ely hard sand s t on e f r om 52 35 ' . Thi nk
it i s the Oriskany of West Virginia . N ow 52'
i nto th e sand stone.

D ec. 15 - 5340 ' - V ery hard sandstone m entioned in last
w eek 's r eport wa s penetrated on the 12th a t the
d epth of 5 294'. T otal thickness of the s a ndston e
was 59 ' - tho u ght the y g ot a show of gas i n thi s
sand .

D e c. 22 - 5 34 8' - Drilli ng
slate and she ll.
mat ely 5000'.

d i s c ontinue d - la s t 37' t h r ou gh
H ole fill ed with rock t o a pproxi -

J an. 12 - Shale enc ounte re d fr om 4 0 0 0 ' t o 5000 ' w as shot with
100 t e n foot shells of g ellatin . W ell mad e 39 ,000
c ub ic fe e t of g a s through a 1" o peni n g .



.-

souTHy/ESTERN OIL~, AND GAS COUPANY 8A}.(PLES
(;./df4h #C. ~) .

Well No •. 3,'~ on Ramsey Oreek, flise Oounty j" Virginia

No samples.

Sandstone and shale. Sandstone, white and 11ght­
gray, very fine. to fine 8ubllngular gra:1n6~ Shale,
black and dark gray, non-oaloareoue. Micaoeous
e~dacattered black mineral.

Shale"black, with eome dark gray very fine-grained
micaceousshaly s.andetone. May be contaminated.

(Unless otherwise indicated, only one (1) sample
was available for each interval.)

,

Coal -- good sample.

Sandstone, light gray, very f1ne-grained,.ecattered
black mineral, micaceous, subangular grains. Some
flat emaIl black shale pebbles, non-calcareous.

135-195 Shale, dark gray, sandy, micaceous, scattered black
mineral, non-calcareous.

'"
195-207 sandstone, light to 'medium gray., fine subangular

gra1 ns , breaks in ctuster s , scattered blackm1neral,
micaceous, non-oa1oBr!Ous.

Xnter:val
I, .

0- 50

50-105

I 105-114

! 114-117

117-135

207-210

.~

Ooal and sandstone (probably contaminated from over~
lying sandstone). •

210-258 Sandstone, medium graY,very fine to fine sub­
angular grains, mioaceous, scattered black minerals,
breaks in olusters •

258-269 Sandstone, light gray,. fine subengutar grains,
mioaceous, goat~ered black mineral. Some sandstone
1s whittet .

269-27g Shale, medium gray, sandy; or sandstone, shalYi
very fine-grained, m1caoeou@, slightly caloareous.

\

\
l

27g-2g1

2g1...4.15

Ooal, impure, has siliceous oontent.-

Sandstone, dark gray (probably shaly), soft 1n part,
micaoeous, bla.ck shaly p rece s. Some sandstone 1s
white, not angular, soattered black mineral.

"" ... --..............
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~.

l. I
I
I
•
I

'I

,Xn1i er val

3701 Sandstone, white, quartzose, fine 8ubangular
grairis, soattered black minerals; water-bearing.

380' Snndstone, same as at 370' except very fine­
grained.

1+15-419 Coal -- good sample.

4.19-482 Sandstone, light gray; fairly Qua'rtzose1f1ne sub-
. angular grains, mlcaceoue, soae yellow-brown inter­
stitial material.

482-500 Shale, dark gray, s:andy. m1oa.ceou~.

500-'530 Shale, Cla.rk gray, aoattered black minera.ls, mica.ceous,
sandy•.

530-640 Sandetone, light gray, Varies greatly in grain size,
contains scattered. bla.ck mineral. micaceous, breaks
in olusters.

640-650 Sandstone, medium gray, quartz is white, sub-angular,
very fine grained. abundant black .soattered minerals.

t
~

/ f
. ~

I
i

. "'"' l
~ .,
'I
I

l
\

650-760

760--770

770-771

771-785

et17-S20

.
Sandstone, light gra.y, very fine angular to s.ub­
a~gUlar grains, abundant scatter~d black ftlineral end
limonitic staini.ng on e,urfaoe. of eome quartz ..

~

Sandstone,medium gray, some grains have slight
greenish tint, verY fine sub-angular grains, abundant
black minerals, and yellow-brown interet!tlal
material.

Sandstone, brownish-red, light green, grayish green,
e11 ty, micaceous, abaly, non-oal.careoue,

Bandetone, silty, greenish gray. brownish red, very
fine gra1ned, ().1ialyl) micaoeous, ncn-catcareous,
(sample l~beled gray end green limestone) ..

Siltstone, greenish gre:.s, .Bl1g.htly sand.,Yr micaoeous,
non-caloareous, (labeled g!een limestone).

Shale, dark gray, sl1ght reddlsl1 tint looally,
mioaoeous, .slightly cal.cazeoua ,

Shale, dark gray, lnicaceous, very calcareous

\
L

820-840 Shale. calcareous or limestone, shaly. dark gray.
very rtp~deryn, (probably limestone).



~i

.',,
J,n!erva,l

840..858

9,22-935

Siltatons, reddish brown, noted caJ,01to oluetera,
quite oalcareous.

Limestone, 6ilty or siltstone, oaloareous, brown
With alight reddish yellow tint, oontains soattered
black m1neral, has gritty feel.

Limestone, dark gr~y and hema,Ut1o ,red, has II sugary"
appearance. ' ,

ahale, dark drav. $11gntly oaloareous, looka like
11meBtQne under rn1orO/ilcope, but does not eftervesce
freely.

Shale. dark gray and hematitio red, oaloareous.

935-955 Shale, graY w1th green1sh tillt or hematitio red,
very ca).oareoua (could be il. I.hllly 11mestone).

955-967 Shale, hemaUt10 red, slight greenhh gray mottl1ng
locally, very oaloareous.

1015-1°31

Snndetone. l:i.gh't gray. fine suh-ar.gular grains.
gvidently oontaminated by Qverly1ngcalcareo\l$
lithology. Oonta1ns Iloattered black mil,era-Is und
ocour a in sample asclueters of qu.a.rtl1, gr~.1ne,

.~aloareou8 (oement is p1:'Qbaoly oalcareous).. ~

Shale, medium to dark gray, slightly calcareous
locally.

1031-1070 Siltstone. dark lrray. very oa),3lilreouG, eHghtly
sundy.

Shale. dark gray. F-ll1ghtly oalcareoua.

Shale, dark gray•.

Sandstone dark gray, ~1artz ie wh1te~ forms in hard
clusters. slightly oa.10a1'6OU9, (rr.-att"r.x probably
ouloareo\ls). mioaoeous.

Shale, dark gray, finely mioaoeous, non-catcareous,

f..imeetone, enaly impure or ehale, somewhat oaloareoua.
~ark gray. 'sugary" appearanoe under mioroscope.

13,0-1390 Sandstone, Hght gray, sub- ..ngtllar !ine gl'&1M.
Quartl/:ose, oontains yellmv-brcnl'!l !llli<ter1al, scettered
blaok minerals, is in clusters. caloareous (1"rooa01y
oement is oalcareous).

1237-1322

1322-1350

1070-10137

·10t7..1195

1195..1237

\
I
\

l



1392-1416

I
i

'I

Int~rval

1390-1392 ."Shale. dark gray, contaminated l11 th some of over­
'ly1ng lithologies, non-oalcareous.

Sand.stone, light gra.y, fine a.ngular to sub-Plngula.r
grains, limonitic staining looally, scattered
black minerals, (StOW6 Borne contam1na.t1on1) I

oalcareous in part.

1416-1452 Shale, dark gray, or11mestone, ehaly.

1452-1460 Sand.stone, light gray f vefY tine grain-ad w1 th some
dark gray .hale, 1s 1n cluetera, oontains 5cattered
black minerals.

1460-1462 Sha.16. black and dark gray and shale, light gray.
sand.y, Ifticaceous, very slightly calcareous.

1462-1495 Sandstone, li.ght gray-white, quartzose and quartzit1c.
very fine sub-rounded to ~ub-an~11ar grains, cemented
together in clusters, haa sa~ttered black mtnerale
an~ some limonitic yellow-brown staining, non-
oakcareoua,

Sandstone and shale (probably interbedded). sand­
stone 16 same as 1n overlying·unit. Shale 19
dart dray. ~ery slightly oalcareouS.

$and£tone j white, very fine to fine, sub-angular
grains, scattered black minerals, quarto~e,

11~onltic yellow-brown staining present, non­
calcareous.
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Limestone, da.rk g.ray, appears shaly.~·suga.ry'"
(EVidently contaminated by overlying l1thology
eomewhn.t). Emits gaseous odor when dilute HOI
1s applied. .
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