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GEOLOGIC L OG

D ept h I nterv a l L i t h olo g y

10 3-1 0 6 Sha le , rne diurn gray (N5), trac e ve r y finely
micaceous rnate r i a l,

1 0 6-11 Z Ditto.

l lZ- 115 D i t t o , w ith SOIne slightly la rg er flakes of rni ca,

115 - lZ5 No s arnpl e ,

l Z5-l Z8 Ditto.

l Z8- 134 Shale , silty, rn e diurn gra y (N 5 . 5), rn i c a c e ous ,

1 3 4 -1 4 0 Shal e , as abov e, with about 50/0 graywacke, light
gray (N7) t o y e llow i s h gray (5Y 8 / 1), InediUlll 
grained , SOIne fine -grain ed, subangular to angular ,
poorl y so rted , 85 0/0 quartzose , SOIne dark a n d g r e en
inclusions, fr i able , possib le l e n s e in shal e .

14 0-1 4 3 Shale, m e d i um gray (N5) , ve ry finely rrri c a c e ous ,
hard , chunky.

143 - 15 3 Shal e, ve ry s lightly silty , rne d i urn gray (N 5) .

15 3 -1 57 Shale , rn e di urn gray (N 5) , trac e ve r y fin e ly rn.i c a c e ous
Inate rial.

157 - 165 Ditto.

1 6 5-1 67 N o s a rnpl e,

1 6 7 -1 71 Shale, v e r y carbonac eous , dark gray (N 3), rrri c a c e ou.s ,
s ligh tly fissil e, (Dri ller' s l og : c oal , 167 - 170) .
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VDMR Well No. 134

Siltstone, very shaly , medium g ray (N 5), subrounded
p oo rly s o rted, mic a c eous; coal, p art slightly fissil e,
p art w it h conchoi dal f r a cture, a bou t 10'}'• .

Gra y w a cke , m ediu m g ray (N5 . 5 ), ve ry fine - to fine -g rained,
s uba n gular to subrounded, very p oorly s or t ed, a bout
50% q uartzos e, many dark a n d s om e g reen i n clusions,
micaceous in l a r g e fl a kes (mus c ovit e ? and chlo r i te ),
mode rately t o well cemente d.

Gr a y w a c k e, as above , friable to well cemented .

G raywacke , as a bove, s ome m edium- gra ine d s i z e .

Ditto, fi n e - g ra ine d to m edium- g rained , mode rate ly w e ll
cemented.

Gr ayw a cke, ve r y light gray (N8) , fine - grain ed, a n g u la r to
subangular, poorly sorted, about 50% quartz os e, c o n 
siderable bla ck (including l i t t l e coal ), brown a n d
f e w green inclus ions , l ar g e fl akes of mi c a (mus covite?)
mode r a t e ly friable to ve ry well cemente d .

Gr aywa cke, some app roaching m edium- grained .

Ditto , m edium - grained, w ell cemented.

Ditto, slightly con gl om e ratic wi t h s o m e coar se -graine d
quartz fragm e n t s , ve r y slightly calcareous , numerous
g reen (glauconiti c ?) inclusions.

Gra ywa cke , ve ry light gra y (N 8), v e ry fine - g r ained t o fi n e 
g rai ne d , s ubangular , p oorly sorted, a bout 50% quartz , dar k
a n d bla ck inclusions, ve ry slightly calcareous, micaceous
(m us c o v ite ?), f r iable .

Ditto , slightly congl omeratic , s ome me diu m - g raine d a n d
coa r se -g rained quartz, a ngu lar .

Ditto , conglome rat ic, numerous angu lar coarse -grai ne d
quartz f ragment s .

Gra ywa c k e, a s a b ove, non- c o nglome ratic .

No s ample .

Ditto , light g ray (N 7), fine -grained t o ve r y fine -grained,
a s a b ove .
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Ditto , ve ry poorly sorted , some medium- g r ained quartz
g rai n s.

Ditto , ve ry fi n e- gra i n ed to fine - grained.

Shale , medium g r ay (N 5) , ve ry finely micaceous .

Ditto , tra c e ve ry finely mi c a c eous m ateri al.

Shale , slightly s ilt y , medium gray (N5), mi c a c eous .

No s ample .

Ditto .

Shale , m edium gray (N5 ), tra c e mi ca .

Ditto .

N o s ample .

Ditto .

Ditto , t ra ce car b on a ceo u s (v ery small cu t ).

Graywa cke , light gra y (N7) , ve ry fin e -gr a i ne d, subangular
to subrounded , ve ry poorly sorted (ve r y shaly ), about 40%
quartzose, considerable dark a n d bla ck inclusions, m ica 
c e ou s, moderatel y friable.

Ditto, light g r ay (N7 . 5), l e s s shaly , v ery poorl y sorted ,
some g r e en, l a r g e flakes, mica (mus covite ? ).

Ditto , a n d some brown inclus ions , f r iable.

Ditto, v e ry light gra y (N8) .

N o s ample .

Shale, slightly car b onaceo u s , medium dark gray (N4) .

Gray w a cke, slightly cal care o u s, l a m i n a t e d , light gray
(N7. 5), fine - g rai ne d, subangular to subrounded , poorly sorted
a b ou t 60% quartzos e , with brown , bla c k , a n d gr e enish
inclusions , micaceous , mode r ately fr iable .

Ditto, calcareo u s ce:rnen t .

Ditto , f r i a b le, very f ew cluste rs , l a rge flakes , mus covite (?) .
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Ditto , ve ry slightly c a lcareou s, ve ry poorly s o r t ed , n ume r ous
me dium- graine d quart z .

Di tto , m o r e me dium-grained, nume r ous g reen i ncl usions .

?

Same a s (31 3- 315 ?) .

Same a s (315- 320 ?) .

Shale , medium da rk gra y (N4) , ve ry fi nely mi c a ceous (few
p i e c es s howing con t a ct w i t h s andstone abov e) .

Sha l e , silty , me di u m dark g ray (N4), fi ne ly mi c a c eous .

G raywack e , m edium light g r ay (N6) , very fine - grained , sub
a ngu lar , very poorly sorted , a b out 3 5% quart z os e ,
con s ide rab le black , dark , a n d little g reen inclusions , well
cemen te d .

C oal , p art very s ligh tly shaly , p art w i th h igh luster , 50%;
shale , me dium dark g ray (N4) , ve ry f inely m i c a ceous , 50%.

Shale , medium dark g ray (N4) , as a b ove .

Coal , ve ry hi gh l uste r , 50%; g raywacke, m edium light g ray
(N6) , ve ry fine -grained, s ubangula r t o s ubrounded, ve ry
poorly s orted , about 40% quartzos e, p eppered and ve ry fine 
grained, bla ck inclusions , ve ry m i c a c eous (small a n d l ar ge
flakes mus covite ?) , well cem e n ted.

Ditto , fine -g raine d , fr i able .

G raywacke, light gra y (N 7), fine - grain ed , (appro a ching
me dium -grai ned ), subangular , v e ry poorl y sorted , a b o u t
6 5% quartzos e , inclusions m edium - grained siz e , dark gray
mi c a ceous s hale , sma ll and ve ry fine - grained siz e, r ed
a n d small g re e n (gla u conite ?) min erals , mi c a ceous
(chlorite , mus covite ?) , moderately well cem e nted.

Ditto , ve ry light gray , f i ne - g raine d to ve ry fine - g r a i ne d ,
f r iab le .

Ditto, ve ry fine -grained, very friab le .

Di t t o , f ine - g rained , mode r a t ely f riabl e .
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G r aywa cke , calcar e ou s , light g ray (N7) , f i ne -g rai ned to ve ry
fine - grained , subangular to subrounded , ve ry p oorly sorted ,
a b o ut 50% quartzose , black shale a n d little g r een , black,
a n d br ow n m.ineral inclusions , rrri c a c e ous , m.ode rate l y well
cem.ente d .

Ditto.

Ditto , v e ry s light l y calcareous , fine - grained, a n d s orne
coa r se-grained qu artz, som.e brok e n , p oss ible conglom.e ratic ,
ch lorit e and lar ger flak e s rnu s covite ( ?) inclusions .

Ditto, a nd c o n side rabl e green (glau con ite ?) inclus ions .

Graywac ke, light g ray (N7), ve ry fine -g rained, a n g ul a r to
s ubangul a r , poorly sorted, a bout 6 00/. qua r tzo s e, dark bla ck,
a n d g reen (part gl a ucon i t e? ) i n clu s i on s , micac e ou s , few
clusters , ve r y we ll cem.e n t e d .

Shale, m.edium. gray (N 5), very fine l y m.i caceous .

Ditto, (N4 . 5).

Ditto, rrie diu rn dark g ray (N4).

No s a m p l e ,

Sha l e, rne diurn gr ay (N5), ve ry fin ely m.i c a ceous .

No s a rnp l e ,

Shale , Silty , rri e dium gray (N5 ).

Siltstone, m edium light g ray (N 6), coa r se -grained , v e ry
poorly sorted, rni c a ceous , ve ry h ard.

No s am.ple .

Gra y wa cke, light gra y (N7), ve ry fine - g rai ne d , subangular t o
s ub rounded, ve ry p oorl y sorted , silt cerne nt , a b ou t 60%

• quartzos e , very fine - g r a i n e d, dark inclusions, little fine
g rai ne d r ed a n d gr e en m.inera l , micaceou s , m.oderatel y friabl e

Gra y wa c k e , a s a b ov e, fine - g r a i n ed , rrio r e da r k g ray a nd r ed
dish b rown inclusions , m.oderatel y well c em.ented.

Ditto , t o m.oderate ly f riable .

Ditto, about 70% quar tzose .



4 48 -464

459 -46 1

4 60-462

4 62-468

468-475

4 75 - 48 5

485-494

494- 502

503 - 5 10

51 0-5 15

5 15-525

525 - 5 30

530-543

54 3 -548

544-55 6

55 6-5 64

564-57 1

57 1- 577

577 -582

5 82 - 59 0

590-5 9 6

59 6 -60 1

- 6 -
VDMR Well No. 134

Ditto, mode rately friab le to mode rately well cemented, very
few clus ters, p ossibly ve ry s lightly conglome ratic.

Shale , silty , medium light gray (N 6), slightly m icaceou s .

Ditto, ve ry slightly silty .

No s a m ple .

Dit to, very slightly silty, medium light gray (N5 . 5 ).

Di tto.

Shale , m edium li ght g ray (N6), non- silty , ve ry finel y
mi c a c e ous.

Ditto , medium- graine d .

Di tto .

Ditto.

Shal e , m edium gray (N5. 5 ), ve ry fi ne l y mica c e ous.

Ditto.

Graywacke, sli ghtly calcareous , light gray (N7 ), very fine 
g rained , sub rounded to s uba n gula r , moderately well s o r t e d,
a bout 600/0 quartzo se, very fine -g rained, da r k and brown in
c lus ions, micaceous .

Graywa cke, as a bove, a p p r oachi n g siltstone .

Siltstone , slightly calcareous, san dy , light gray (N7) ,
c oarse -g rai ned (app r o a ch i n g ve ry fine - g rained g raywacke ),
s ubrou nde d , p oorly sorted, s ligh t ly peppered with bla ck ,
s lightly micaceous.

Sh ale , ve ry sli ghtly s ilty , me dium light gray (N 6) .

Shale , m edium gray (N5), tr a c e v e ry fine l y mic a ceous rrrate r i a

Ditto .

Di tto, silty.

Ditto , very silty (a pp r oa ch i n g silts tone ).

Ditto , n on-silty.

No sample.
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Gra y w a ck e , v ery light gra y (N 8) , ve r y fi n e -gra ined, sub
a n g u lar to s u br ou n d ed , modera t ely well sorted, a b ou t 800/0
qua rtzos e, ve r y fine -gr aine d d a rk a n d bla ck i n clusions ,
mi c a c eous, s i lt cem e nt, w e ll c e m e nte d .

Ditt o , ve r y ligh t g ray, a s a b ove , (on e p i e c e showing a lignment
of dark gray in clusions ).

Sh ale , s ilty, m e di u m g ray (N5 ), f inel y m i c a c eous.

Siltstone , light g ray (N 7 ) , very coar se - g rai ned, m i ca c e ou s,
v e r y well c emente d .

Gra y w a ck e , v e ry l i gh t gray (N 8), fine - g r ained , a n gula r t o
s u b r o u nde d , ve r y p o orly s orte d, a bout 850/0 qu a rtzose , v ery
f ine - g rai ned dark inclusions , mi c a c e o u s , modera te ly f r iab l e .

Ditto. Sa m e a s s ample 63 0 - 63 1.

Ditto, som e subrounded m ediu m- gr a i n e d qu artz a n d some
a ngu l a r , broken c o a r s e - g r a i n e d qu a rtz , possibly slightly
c on g l ome rat ic , much i r on staining .

Ditto.

Ditto .

G r a ywa cke, c ongl ome r a t ic , white (N9), fine -graine d , angula r
t o s ubangula r , a b out 9 00/0 qu artzos e , chl o r i t e a n d mus c o v i t e
( ?) , w e ll ceme nted with few clus ter s , a b ou t 2 00/0 coar s e 
g rai ne d , a n gu lar broken qu a r t z f ragment s , little b luish che r t .

Gra ywa ck e, c ongl o m e r a t ic , a s a b ove , a b o ut 8 00/0 quar t zose,
fine - grained bla ck s h ale, g reen (gl auconite? ) i n clusions ,
a b ou t 4 00/0 v e ry coar s e - g r ained b r ok e n a ngular qu a r t z and
some che r t fr a gment s, cluste r ed.

G r ayw a cke , a s a bove , a bou t 400/. coar se - g rai ne d qu a r tz
f ragme nt s .

N o s ampl e .

x Ditto , m edium- g rained , a b ou t 4 00/0 coarse -grained t o ve ry
c oa r se -graine d a ngu l a r qua r t z f ragment s .

Ditto .

Ditto.
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Ditt o .

Gra y w a cke , as abov e , non- c onglome rati c .

No sample.

Grayw a cke, sligh tly con glome ratic, ve ry light gray (N 8) ,
fine -g rained , angular to subangula r , v e ry po o r l y s orted
with very coa r se - g r a ined q uartz fra gme nts i n clu s t er s ,
in par t fi n e - g rained , f e w g ranul e s i z e , a bou t 950/0
q uartz os e , som e brow n and dark g ray i n clusions , w e ll
c e m ented, wit h f e w clus t e r s.

Sha l e , m e d i um gray (N5), t r a c e mic a.

Shale , silty, medium gray (N5) .

Gra y wacke , light gra y (N7), very fi n e - g r a i n ed, s ub 
a ng ula r , ve r y poorly so rte d , s i l t cem e nt, a bout 70 0/0
q uar tzos e , m uc h fi n e - gra i n ed bla ck inclus ions , m i ca
ceou s with l arg e flak e s c h lo r ite and mus c ovit e ( 7 ),
moderate ly w ell c emente d .

Same as sam ple 71 4-71 8 , m edium light g ray (N 6).

Ditt o , light gra y (N 7) .

Ditto , fi n e -graine d , som e s i de r i te ( 7) and gree n
glauconite ( 7 ) and c h lori t e ( 7) .

D i t t o , wit h f e w er clusters.

No s am pl e .

D i tto .

D i t t o , conglome r a tic , about 200/0 coa rse t o v ery coa r s e
broke n q u a rtz fragme nts .

D i tto , a bou t 40 0/0 b rok en q uart z f r agme nts .

D i t t o , non -con g l ome r a tic t o ve ry s lightly congl ome r a t ic,
w e ll c e m e nt e d w i t h ve ry few clusters.

No s a m pl e .

N o sampl e .

Sha l e , s ilty, m e d i um gra y (N 5) , micac e ou s .
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Shale, medium d ark g ray (N 4), f i n ely micaceou s .

Ditto.

Shale, mediu m - gra i n ed , v e ry fi nely m icaceous , v ery h ard .

No sample.

Shal e , very silty, me dium light gray (N 6), micaceous , ve ry
h a r d.

Ditt o , s il ty.

Silt s tone , shaly, m e d ium lig ht g ray (N 6) , coarse-grained,
micaceous, v ery hard .

Shale, ve ry s ilty, me dium l ight g r a y (N 6) , very s lightly
calca reous, s lig htly micace ous, h ard.

Shal e , s lightly s ilty , non-calca re ous.

Shale , m edium light gray (N 6) , t race ve ry fi n e l y micaceous
mate r i al.

Sha l e, m e dium gra y (N5) , same as a bove.

Shale , v e r y silty, m e dium light gray (N 6), very micaceous .

G r aywacke, ve ry lig h t g ray (N 8) , fine -graine d, subangular
to s ub rounde d , ve ry poorl y sorte d , a bou t 75% quar t z o s e ,
b l a ck and some g reen glauconi te? and r eddish poo r ly
s o r ted i nclus ions, m icaceous , ve ry slightly calca r eous,
well cemented t o mode rately f r i abl e .

Ditto .

Gra y w a cke , ve ry calcareous , l ight b r ow ni sh gray (5 Y R 6/ 1) ,
ve ry fine -grained, s u b a ngu l ar t o sub r ounded, ve ry poorl y
sor ted , 30% q uart z o s e , b r own a n d d ark g r a y inclus i ons,
l arg e flak e s of mi ca (mus c o v i t e ?) , mode rately well
cemented •

No sampl e.

Sha l e, v ery slig htly silty to non- s ilty, medium light g ray
(N 6) , fin e ly m icaceous .

Shale, me dium gra y (N 5) , slightly micaceous .
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G r a y w a c k e , me dium lig h t g ray (N 6 . 5), ve ry fine - g rained,
s ubang ula r to subrou nd ed , very poor ly so rted, a bout 55%
q uartzose, bla ck and gra y inclus ion s , ve ry s ligh tly cal 
careous, s lightly m icaceous , mode rately well cemented .

Ditto.

Siltston e , ve ry s lig htly calcare ou s , m edium light gra y
(N 6), coars e - grained , s ub rou n de d to subangul a r, mod er 
ate ly w ell sorte d , peppe r ed with dark inclusions , s lig htly
micaceous.

Shal e, silty to ve ry silty , m edium light g ray (N 6), slightly
rni c a.c e ou s ,

Ditto .

Ditto , me d ium g ray (N5).

Ditto.

D i tto .

Siltston e, m edium light gray (N 6) , very c oa r se - g r a ine d ,
(a ppr oa c h i ng ve ry fin e -grained graywacke), slightly
mi c a ceous , ve ry hard.

Shale , medium l i g h t gray (N 6) , fin ely mi c a c e ous.

No sample.

Sandston e , p robab ly light gra y w i t h ex t r a a m ount of iron
staining. some coa r se -g rained, m edium- gra i n e d , angul ar
to subangular , poorly s o r te d, great amount of bit fragments
in sample .

Shale , m edium light g ray (N 6), s lig htly s i lty to non -s i lty,
fi nely mica c e ous, cons i derabl e i ron staining.

Di t t o , n on - s ilty , no s tai n i n g .

Ditto.

Shale, medium gray (N5) , slig htly mi c a c e ous.

No sampl e.

Graywack e , ve r y light gray (N 8) , very fi n e - grained , s ub 
ang ul a r t o subround e d, m od erate ly w e ll s o r ted, a b o u t 90 %

quartzos e, s ome v e ry fin e -grained da r k a nd f ew gr e en
inclusions , mod erate ly w e ll cemen te d.
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No s a mpl e .

Sha l e , v e ry s ilty t o s l ightly silty , medium g ray (N5),
finely m icaceous .

G raywacke, light g r a y (N 7) , ve ry fin e -g r ained , sub angular
to sub rounded , ve ry poo rly so rted, a b ou t 55'70 q u a r t z o s e ,
dark and some r eddi s h and green ( pos s i bly some glauc on ite)
i nclu s i on s , m icaceous (c on s i d e r a b l e c h lo rite, mode rately
w e ll ceme nted .)

Gra y wacke , as above, f ine -g raine d, subangular, con
side rab le musc ovite ( ? ) , a n d bla c k i n c l us i on s, ve ry
s lightly calcareous .

D i t t o .

Ditto , v e ry ligh t g ray, mod e r ate l y well cemented to
m od era t e ly friable .

Sha l e , m e dium lig h t g r a y (N 5. 7), fi nely mica c eous.

G r aywa ck e, light gra y (N7), fine -g r a i n e d , s ub a ng u l a r ,
p o orl y s o r te d, a bou t 70 '70 q uartz o s e , da r k gray , b rown,
b l a c k , and some gr e e n (g l a u c on i t e ? ) i nclus ion s , mica 
c eous (m u s c ovite ?) , w e ll c ement e d , v e ry sma ll clus t ers.

D i t t o .

Sha l e, m e dium g ray (N 5) , n on -si l t y t o some s ilty; t r a c e
s lightly s haly coal.

Siltston e, light g ray, coa rs e - graine d, sub rounded to sub 
angula r, mode rately well s o rte d , v e ry s l ightly shaly,
s lightly micac eou s, mode rately w e ll c eme nte d .

Gra yw a cke , a s s ilt s tone above, v e r y fine -g rained, a bout
60'70 quartzo s e , with b r o w n , bla ck , and some gr e e n i n 
e l u s i ons , mod e r a t ely f riable .

S ilt sto n e, m e dium gra y (N 5) , s l igh tly shaly , mediurn
g raine d , m i c aceou s .

Gra y w a ck e , v e ry l i ght g ray (N 8) , v e ry fi n e- grai n e d , sub 
round e d , t o suba ngul ar, mod e rat e ly well s orted, about
90'70 qua rtzos e wit h ve r y fi n e- g rain e d b l a ck, b r own, a n d
dark i n clu s i on s , very s lightly mi c a c e ous, mod e rat e ly
fri a ble .



1171-1178

1178-11 80

11 80 -118 8

11 8 8-11 98

1198-1 207

1207 -12 1 3

121 3 - 1222

1222- ?

1224 - ?

12 34-1242

1242- 1250

1250 -1259

125 9- 1264

1264-1 271

12 6 4 - 12 7 1
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N o sample.

Shale, s i l ty, m edium g r a y (N5), micaceous to s lig h tly
rni c a c e ous ,

Shale , a s a b ove , t o n on - s i lty.

Ditto, ve ry silt y .

G r aywack e , ve ry light g ray (N7 . 7), ve ry fine -grained , sub 
ang u la r t o subrou nd ed, po orly sorted , about 900/0 q uart z o s e ,
p epper ed to very fine -grained black and d ark i nclu sions,
porosi t y, m od erately well cemente d.

S ha le , m edium g ray (N5), ve ry s lig h tly s i lty t o n on -s ilty ,
ve ry fi n ely m i c a c eous .

C oal , part wi th ve ry high luste r a nd part c h unky, 30% ;
shal e , me di um dark gra y (N4) , ve ry fin ely m i c a c eous,
40%.

Silts tone , med i um ligh t g ray (N 6) , m ed ium-grain ed , s ub 
round ed to subangu1ar , moderately w ell sorted , p e pper ed
b la ck and brown, moderately w ell cemented.

Gray w a ck e, light gray (N7) , very fine - g r a i ne d, s ub r ounded
to s u bang u1ar, m od e r a t ely well s orted , about 80% quartzos e ,
brow n and some black , ve ry fi ne -grained inclus ions,
s lig h tly m i cace ous , mod erately well c emented .

Silts t one , cal c a re ous , m edium gray (N5) , c oarse - graine d,
sub rou n ded, m ode rately we ll s o rte d, micac e ous , mod er 
a te ly well cemente d .

Silts to n e , light gra y (N7) , m ed ium - grained , poorly sorted ,
slightly mic a c eous .

Shale , medium dark gra y (N 4) , trac e very finely m icace ou s
material.

Ditto .

Shale, s l ightly s il ty to ve ry s i lty, medium gray (N5),
m icace ous.

(Medium - g r ain ed g raywacke - - f r om ab ove a n d following
samples , p r obably out of pl.a.c e , ]



12 71-1 2 76

12 76 -1 28 4

12 84-1 2 92

1292 - 130 1

1 30 1-1 30 5

1305 -1313

1 3 13 - 1344

1 341 -1 34 4

1 357-1 36 4

1 36 4-1 372

1 372-1 37 6

1 37 6 -1 38 6

1 38 6-1 3 95

1 3 95- 14 00

14 0 0-1 4 0 5
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Graywacke, ve r y light gra y (N8) , v ery fine -g rained , sub
round ed , mod erate l y well sort ed, about 70"/0 qua rtzos e,
b lack and gr a y i nclusions, micaceous, ve ry slightly cal 
ca re ou s , moderate ly w ell c emented .

Grayw acke, a s above, very c alcareous , a l s o gr e en inc lu
s ions , moderately w ell c e ment e d , mod erate ly friable .

Shal e, m edium gray (N5), ve r y finely mi c a ceous .

Ditto.

Graywack e , slightly calcareous, light gray (N7), v ery fine 
grained , subangular to s ubrounded, ve r y poorly sort ed,
about 75% quartzose , very fine -grained to fin e -grained ,
gray , b rown , a n d some g reen i nclus ions , slightly m ica 
c eous (la r g e fla k e s muscovite ?) , mod era t ely w ell cemented
mod erately friable .

Ditto.

N o sample.

Coal r eported b y d rill er .

Graywacke , very slightly calcareous to s lightly ca l c a reo u s,
light gray (N7), fin e -grain ed, suba ngular , v e r y poorly
sorted , about 6 5% quartzos e , fin e-grained black , some
green (gla u c o n i t e ?) inclusion s , m icaceous (larg e flake s
muscovite?), possibly slightly conglomeratic as some
angular medium -g rained q u a r t z grains apparently b roken ,
mod erate ly fr iabl e .

N o sampl e .

Graywack e, a s abov e , v e r y light gray (N 8) , with some
broken coarse -gra i n e d q u a r t z fragments, f ew clusters.

Ditt o .

Ditt o, more broke n angul a r q u a r t z pieces.

Di tto , c o n g l ome rat i c, about 1 / 3 l a r g e , a n g u l a r qua rtz
pi e c es, fi n e -grained , part angular to v e ry angular,
v ery f e w clusters .

D i t t o , approaching quar t zos e , m edium-grained , Some
i ron staining.



1405-1407

14 07- 141 0

14 10- 14 14

1414- 14 19

14 19-1423

1423-1427

1427- 1430

14 30- 14 34

1434 - 1438

1438-1442

1442 - 1445

1445-1448

1448-1455

1455- 1457

145 7- 1465

14 65- 146 8

1468 - 1472

1472- 1478

1478-1483

1483- 1488

1487 -1492
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Ditto, l ess qu a rtz os e , fine - graine d , a b out 2 00/0 l arg e
angula r quar t z pie c es .

Ditto , medium- gr a ine d , a s a b ove, con s i d e rable iron
staining .

Di t t o , fi n e - grained, 150/0 , a s a b ove.

Ditto, 200/0, a s a bove.

Ditto , mediu m-grained, 250/0, a s a bove .

Ditt o , m e dium- grained to fine -grained, a s a b ove.

Ditto.

Ditto , fine - g rai ne d, 200/0 , a s a bov e.

Ditto , m e di u m - g rained, 300/0 a s a bove .

Ditto , fine - gra ined t o m ediu m - g rained, 300/0 a s a b ove.

Dit t o , 3 00/0 a s a b ov e .

Ditto .

Ditto , m edium- grain ed, 50'}'. a s a bove .

Ditto, fine - g rained , non- c on gl om e r a t i c .

Ditto.

Di tto , v e ry s lightly c onglomeratic.

Ditto , m edium- g rai n e d , as a b ove .

Ditto.

Ditto .

Ditto , fi ne - g r a ined, a s a bove .

Gra ywa cke, slightl y calcareou s, a s a b ove, a bout 800/0
quartzos e , f e w clu s te r s with bla c k , g reen, (glauconit e ?),
and red m i nerals , a n d gray s h ale i n clu s i o n s , m i cac eous
(mus c ov ite ? and chlo r i t e ).



1492-1501

1501-1509

1509-1514

15 14-1522

15 22-1535

15 35 - 15 4 5

1545-1552

1552 -1557

1557 -1569

15 65-1571

15 71 - 15 8 0

1580-1588

1588-1592

15 92-1596

15 96-1600
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Ditto.

Graywa cke, medium dark gray (N4) , with car bonace ous
l ayers , ve ry fine- grained, v ery poorly s orted, s ubangu1ar
to subround ed, a bou t 70 0/0 quartzos e, m i caceou s (mus
c ov i t e ? ), well cem e nted.

Grayw a cke, ve r y slightly c al careous , medium g ray (N5) ,
ve r y fine- grained , v e ry poorly sorted, subangu1a r t o sub
rounde d , a bout 650/0 quartzos e , black a n d g ray inclusions ,
silt cem e n t, v e ry slightly mic a ceous , well c e ment e d .

Ditto , light gray (N7), fine-gr ained.

Gray w a cke , a s a bove , ve ry light g ray (N8) , v e ry fe w
clusters; m oderately f r iab le .

Ditto, mostly clustered, moderately well c e m e n t e d .

Ditto, m ore g reen (glau conite ?) , m i ne ral a n d muscovi te ( ?).

Di t t o, moderately f r iab le , fe w clusters .

Ditto.

Siltstone , m edium dark g r a y (N4) , ve r y slightly calcareou s ,
fin e- g rai ned , subrounded, well cemen ted.

Shale, medium gray (N5), very fine l y m i caceous to trace
v e r y finely mi c a ceous .

Siltstone, m edium light g ray (N6) , coar se-grai ned, sub
rounded, poorly s orted, part car b onaceou s, ve r y slightly
c a l c a reou s , mi c a ceous. (Driller r eported c o a l from 1583 
1586, none noted in sample. ).

Graywacke, l i gh t g ray (N7) , ve r y fine- g r ained, subr ounde d
to some subangu1ar, moderately well sorted, silt cemen t ,
a b out 700/0 quartzose , ve r y fine-grained dark inclusions,
slightly mi caceous, moderately fri able to modera tely well
c e mente d .

Coal, blocky, ve ry h i gh luster, 500/0 ; graywacke , a s above,
v e ry mica c eous , 500/0.

Grayw a cke , v e ry slightly calcare ous , bro wnish g r a y
(5YR 5 /1), s uba n gu1ar t o subrounded, very poorly s orted,
a b ou t 700/0 quartzos e, fine -grained t o v e ry fine- grained,
black a n gular to r ounded inclusions , some g r e e n, slightly
mica c eous .



1600-1 608

1608-1612

16 12- 16 2 0

162 0- 16 3 6

1636-1640

1640-1648

1648-1657

1657 -1 6 67

1667-1674

1674 -1 6 85

168 5 - 169 0

16 90-1694

1694-1 699

1699-1706

1706-1711

1711-1716

171 6-1721
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Gray wacke, light g ray (N7), fi ne -gr a ined, subangular,
very poorly s orted, silt cemen t, a bout 9 50/0 quartzose,
b lack, a n d little g ree n (glauconite ?), mi c a c e ous (som e
chlorite a n d mus covite ?), friable .

Ditto, ve r y calc a r eous, few clusters .

Ditto , slightly cal c a r e ou s .

Ditto, very light gray (N7 . 5), some reddish inclusions .

Ditto, approa ching medium-grained, little b etter sorted.

Ditto, c on s i de rab le glauconite ( ?) .

No s ample .

Gra y w a ck e , shaly , medium g ray (N5) , fine- g rai n e d , sub
a ngu lar , v ery poorly sorted, c on s i d e rable brow n shale a n d
silty material , a n d dark gray shale inclusions, v e r y h ard.

Shale , medium light gray (N6) , p art silty , fine ly mica ceous.

Ditto.

Shale , silty, m edium dark gray (N4.5), v e ry finely mi c a 
ce ou s.

Ditto, silty to slightly silty.

No s ample .

Coal , high l uster , c on ch oidal f ract u r e .

Graywa cke , slightly cal careous, light g r a y (N7) , very fine
g r a i n e d, subrounded, some subangular, moderately well
sorted, about 7 0% quartzose, peppered a n d very fine-g rained
dark inclusions, micaceous.

Gr aywacke, slightly calc areous, as a b ove , 50%; shale ,
car b onaceou s t o ve ry c a r b onaceou s, m edium dark gra y to
dark gra y (N4- 3); some coal.

Coal , v e r y h i gh luster, s ome blo ck y, s ome w it h conchoidal
f ractu re.



1721-1725

1725-1730

17 30-1734

1734- 1744

1744-1750

1750 -1755

1755 -176 2

1762 -17 6 9

1769- 17 75

1775-1781

17 81 - 17 84

1784-1788

1788-1794
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Coal, a s above, a b ou t 75 '10; graywa cke, light gray (N7) ,
very fine-grain ed to fine-grained, subangular, poorly
s o r ted , about 90 '10 quartz os e , s ome c hl o r i t e, black inclu
s ion s, s ilt cement , about 25'10 , tra c e pyrite.

Graywack e, as a bov e , ve r y fi n e -grained, a bout 50'10; coa l,
about 25'10; s h a le , carbonaceous to v ery c a r b onac e ous ,
dark gray (N 3) , 25'10 ; trac e pyrite.

No sample.

Coal, as abov e, 50 '10 ; s h a le , m edium brownish gray (5YR
5/ 1), very s ligJ::tly silty, 30'10; graywacke , fine-grained,
as 1 725 - 17 30 , 20"/0.

Siltston e , light gra y (N7) , m e d ium-g r a i ned , mode rately
poorly sorted, some dark i nclusion s , m oderately well
cemented.

Shale , m edium dark g ray (N 4) , v e r y slightly s ilty, fin ely
m icaceous.

Shale , v ery silty to some non- silty, m edium light gray
(N 6) , v ery fin ely mic a c eous.

Shale, m edium light bluish g r ay (5B 6 / 1) , non-s ilty t o
ve ry s l igh t ly silty, ve ry finely micac e ous.

Shale , as above.

Shale , r ed (5 '10 5/2), a bout 25'10 ; s hale, as a b ove ; s a mple
need s wa s hing .

Shale, r e d, as above; a n d shal e, s lightly silty, some
gr e e nish gray (5GY 5/1), finely mi c a ceous; little
v ery fine - grained grayw acke, (s ample n eed s wa s hing) .

G ray w acke, calcareou s, very light gray (N8), v ery fine 
grained, subangular, poorly s o r ted , about 90 '10 quartzose,
f ew dark inclusions , s lightly m icaceous (mus covite and
som e c hlor i t e) .

Ditto, v e r y slightly c a lc a reous , sub rou nded , Some small
light gre e n inclu sions, mor e c hl ori te than above, silt
c ement, m oderately w ell cemented , 50'10; shale, r e d
(5R 5/2) , slightly micaceous, 50 '10 .



17 94 -17 9 8

17 9 8 -1 801

1801-1 80 7

180 7 -181 5

181 5-1 820

1820 -1 8 30

18 30 -1 8 37

18 37-1 8 40

1840-1 8 55

185 5 -1 8 6 8

1868-1 8 7 5

18 7 5-1 882

18 8 2-1888

18 8 8-1 8 95

18 95-1 900
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Dit t o , r ed s hale, 60"10; graywacke, 40"10; a nd some s hale,
sligh tly calcareous, greenish g ray (5GY 5 /1) , ve ry finely
micaceous.

Graywack e, light g reenish gray (5GY 8/ 1), v e r y slightly
calcareous , ve ry fin e-g raine d, subrounded, poorl y sorte d ,
about 90"10 quartzose , considerable c hlorite, s ome m us 
covite, s ilt c ement, mod e rately poo r ly c eme nte d.

S iltstone, med i um g r e e n i s h g ray (5G Y 6/ 1), c oarse -grai ned
sub rounded , poorly sorted, v ery micaceous , well cemented.

Shale , da rk blui sh g ray (5B 5 /1) , and s m all part s ilty ,
t r a c e very fine ly micaceous mate rial.

Shale , re d (5 R 5 / 2), 50"10; s hal e , as a bove , 50"10.

Shale , very s il ty to non-s ilty , greenish g ray (5G Y 6/ 1),
m icaceous , 50 "10 ; shale , re d , as above, 50"10 .

Shale , non-silty to s ilty, lig h t medium b l uish g ray (5B 6/ 1) ,
very fine ly micaceous .

Sha l e , r ed (5R 5/ 2), and s hal e , s lightly silty to non -silty ,
as above, (sample needs wa s hing) .

Shal e, m edium light blu i sh gray, as a bove; some r ed s h a l e,
as above.

Shale, silty, medi u m l ight blui s h gray (5B 6 / 1), finely
m icaceous , ( s a mple n e ed s wa s h i n g).

Di tto , slightly s ilty t o non - sil ty , ( s a m pl e needs wash ing) .

Shal e , r ed (5R 5/ 2) , t race ve ry fine ly m icaceous mate rial,
a bout 50"10; s hale, as above, a bout 50"10; ( s a m ple n eeds
washing).

Sh a le , si lty to non-silty , red (5R 5/2) , about 50"10; s hal e,
v e r y silty, greenis h gray (5G Y 6/ lj , s ligh tly micaceous,
a bout 50"10.

Shal e, r ed (5 R 5 /2), trac e very finely mi caceous mate rial,
30"10; shale, grayis h red (5 R 4/ 2), 30"10; s hale, greenis h
gray, as a b ove, very s lightly s ilty, 30 "10 ; shale , mottled
greenish and red 10"10 . (Sample nee ds was hing) .

Sh a l e , grayish r ed, as a bove , 70 "10 ; s hale, medium da rk
g ray (N 4), 30"10.



1900-1 905

190 5 -1 9 08

1908-1 9 14

1 9 14- 19 19

19 1 9- 1924

1924-1 92 9

1 92 9 -1 9 36

1 9 36 -1 94 3

1 94 3-1 94 6

1 946 -1 9S0

194 0- 217 3
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Shale, s ilty to non-s ilty, grayish r ed , ve ry fi nely
m icaceous, 500/0 ; shale , mottled r ed , and greenish g ray,
15"10; shale, v e ry silty, g r e enish g ray (5GY 5 / 1), 350/0.

Ditto , pa rt of greenish gray s hale s l i ghtly calcareous;
t race pal e red (5 R 6 / 2) lim e s t on e .

Shale , r ed (5R 5/ 3) , 50 0/0 ; s hale, mottled r ed and gr e e ni sh
gra y 3 00/0; s hale, silty to non- silty , gr e eni sh g r ay (5GY
6 / 1), slightly micac eous , tra c e m icaceous materia l, lS%;
shale, m edium g ray (NS) , 5"10; t r a c e pa l e r ed lime stone ,
as abov e.

S hale, ve ry sandy (approa c hi n g shaly graywacke), very
light brow ni sh gray (S YR 7/ I) , 2 S0/0 ; shal e , medium gray
(NS), v e ry fine ly m icaceous , a b ou t 2S0/0; mottl e d g ray and
red s hale, part nod ula r , about 10 0/0; shale, v e ry silty
to non-si lty , grayi s h r ed t o r ed (SR 4/2 -S/ 2), very finely
micaceous, 4 00/0 .

Shale, m edi um g ray (NS), part s ligh t ly s ilty, tra c e ve ry
fine ly mi c a c e ous mat erial , a bou t 5 00/0 , m ottled gra y and
red shal e , a b ou t 100/0 ; s hale, sandy, ve ry s ilty to s ome
n on - silty , r ed (S R 5/2), t r a c e mi c a c eous m aterial, 40 0/0 .

Shale, g rayish r ed (5R 4 / 2) , fi n ely mi c a c e ou s , a bou t 70 0/0;
shale , g re enish g ray (SGY 6 / 1), and medium g ray (N S),
fine ly m icaceous, a bout 300/0 , ( s a mple n e e ds was hing).

Ditto, pa rt of r ed sha l e sandy.

Shale, s l ightly silty to non-s ilty, med ium gray (NS) , fine ly
micaceous , 4 0"10; s hal e, s ilty t o non - silty, wi th r esin ou s
l u ster , g r e enis h g ray (SG Y 6 / 1) , 20 0/0 ; shal e, r ed (SR S / 2),
v ery slightly fi s sile , very fi nely m icaceous, 40 0/0 .

Shale , grayish r ed (l OR 4/ 2), s ligh tly r esinous l u s t e r ,
very fi nely m i c a c eous , 60 0/0 ; s hale , m edium g ray (NS) ,
small part s ilty t o s andy, part w i t h r e s i n o u s luster , 400/0.

Shale , sandy to non - s ilty, g r e enish gray (SG Y 6 / 1), fi n ely
micac eous; sandstone , v e ry light g ray (N 8), p r e d om i n a ntly
l oo s e grains , fine -g rained, subangula r, v ery poor ly sorte d,
silt cement, a bou t 200/0.

Sampl es missing .



2 173-218 1

21 84- 21 92

2 184 -2 191

2 191-2195

2 195 -2211

22 1 1 -2227

22 16 - ?

2 2 27( ?) -2 2 38

2238-2 240

2238-?

2240 -2252

2 252-226 2

2262 -2269

2269 -2275

22 75 - 2284

2284-2291

229 1 -23 12

23 12 -2325
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Shale, silty to v ery s ilt y , m e d iurn gray (N 5), fine ly
m icaceous.

Shale , s ilty t o ve ry slig htly silty, m edium g ray (N 5) , v e ry
slightly c alca r e ous, fine ly micac eous.

Shale, ve r y slightly to slightly calcareous , m ediwn gray 
(N 5) , s lightly micaceous , 8 50/0 ; siltston e, s lightly cal
ca re ous, ve ry light gra y (N 8) , coa rse -graine d , s ubrou n ded,
poo r ly sorte d , about 150/0.

N o sampl e.

Shale , rne d i urn gray (N5) , very slightly silty to non-s ilty,
f i n ely micaceous.

D i tto , ( s a m ple n e e d s w ashing).

Shale, a s above, 8 50/0 ; siltstone, m edium light gray (N6),
m ediwn-g rain ed , 150/0.

No s ample.

Shale , m e diwn dark gray (N 4) , very finely micaceous.

D i tto , small part silty , very slightly fissi le.

Ditto , non -silty, very s lightly c a l c a r e o u s .

D i t t o .

Ditto.

D i t t o ; trac e shal y m edium da r k gray limestone.

Siltston e, c a lca re ous t o n on- c a l c a r e ous , m edium light
g ray (N 6), mediwn-g raine d, p oo rly so rted , s lightly
micac e ous.

No sampl e.

Shale , ve r y s lightly s ilty to non-s i lty , medium gray (N 5),
fi n ely micaceous.

Shale , ve r y slightly calcareous, as a bove .



2 325 - 2 332

23 32-2336

2 3 36 - 2 3 39

23 39-2 340

2 340 - 2 350

2 350 -2 356

2356-2362

2 362 - 2 36 7

236 7 -2374

2 374 - 2 378

23 78 -23 79

2 37 9-2 384

2 384 -2388

2388 -2392

2 392 -2 396

2394-2399
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Ditto, a b o ut 800/0; siltstone , slightly c a l car eous, m edium
light gray (N 6), c oa r se - grained , poorly s o r ted, v e ry
s ligh t ly micaceous.

Graywacke , s lightly conglomeratic ( ?) , v e ry light g ray (N 8) ,
fi ne - g r a i ned to very f i ne- gra i n e d , subangular , ve r y p o orly
sor ted , ( s om e r ounded , m edium- grained l oo s e qua r tz
grains), some ang u l a r c oar se - g r a i n e d fragments, about
90% q u a r t z o s e , some dark i nclusions, micac eous, w e ll
c emente d .

Dit t o , conglomeratic , l o o s e grains .

D i tto , some m edium-grained gr e e n inclus ions, 500/0; shale ,
very s lightly calc areous t o calcareous , medium g ray (N5) ,
v e ry fi nely m icaceous , 50%.

Ditto .

Graywacke , very slightly c a lca re ou s , very light gray (N 8) ,
ve r y fin e -grained, subangular , v e ry poorly sorted (s ome
rounded , fin e -grained, and m edium-grained qua r tz, part
angul ar), about 90 % qua r t z o s e , dark inclusions, ve ry s Iigh t l 

micaceous , pred omina ntly l oo s e grains , m od erately w ell to
mod e rate ly po o rly cemente d .

Ditto, poorly s o rted , pr edominantly clustered; some iron
s t a i n i n g.

Ditt o, p r e dominantly l o o s e grain s.

Ditt o .

Di t t o , little iron sta ining.

No sampl e .

D i tto , non -calca r eous.

D i tto , about 95% quartzos e.

D i t t o , little more i ron staining .

Ditt o.

Graywack e, ve r y light gray to wh i t e (N 8 - 9) , fin e-g rained ,
a n g u l a r to sub a n g u la r , p oorly s orted, a b o u t 950/0 quartzose ,
dark inclusions, ve ry slightly micac e ous, silt c eme nt,
f ew cluste rs , mode rately well cem e nted , mod e ratel y f riab l e .



2 399-2402

240 2 -2410

24 10 -24 1 9

24 1 9 -24 3 3

243 3- 24 34

2434-2445

2445- 2456

245 6 -246 7

2467 - 2477

2477 -2484

? - 249 8

2498 - 2 509

2 50 9- 251 8

2 51 8- 2524

- 2 2 -

VDMR W ell No. 1 34

Gra y w a cke , as above .

Shale , calcareous, and lime s t one , ve ry s haly , med ium g ray
(N 5), very fi n e l y clas t ic, slightly fo s s ili f e rous (cri n oid s) ,
50"/0 ; g raywacke, a s a bov e, 50"/0.

Lim eston e , a s a bove, s ligh t ly crinoidal, l ittl e s ligh tly
n odular, l i t tl e light g ray (N7) , ve ry coar s e ly c rysta lline;
S OITle s hal e , a s a b ove.

Di tto , (s a m pl e need s washing) .

No sampl e .

Di t t o , no f o s s il f ragments not e d.

Di tto ; tra c e mac rofos s i l f ragments noted .

No sam ple (h o l e i n b a g).

D i t t o , no fo s sil fragm ent s no te d (s a mple needs was h ing).

Sh a le , cal c a r e ous t o s l i gh tly calca r e o u s , m e d i um g r ay
(N5) , some lime stone , a s a b ove .

Di t t o .

Di t t o , a bout 8 5"/0; sha le , v e ry silty to sandy , m e d ium light
gray (N6), m i c a c e ous , g rading to shaly silts t on e wit h
g r een inclus ions, 1 5"/0 .

Shale, very s ilty , sligh tly calca reou s, g rayish pu r ple
(5RP 4 /2) , g radi n g to sha ly siltston e , a bout 40"/0 ; silts t on e ,
m e dium light g ray (N 6) , a s a bove , abou t 300/0; s hale , slightly
cal ca re ou s , med ium g ray (N 5), a b ou t 30 "/0.

G raywack e , g r e eni s h g r ay (5 G Y 6/ 1) , v e ry fin e -g r aine d , sub 
ang ul a r, v ery poo r l y s o rted , a b ou t 6 0 "/0 qua r t zos e , g r e e n
inclusion s (pa r t c h l o rite), s ome dark i n clu s i on s , s ome
mode r a tel y well cemented, sma ll clus t ered, m usc ovi te ( ? ),
80"/0 ; g raywacke, calca reous, ve r y light g ray (N 8) , ve ry fine 
g rained , subangular , v e r y p o o r l y so r ted , a bout 60% q u a r t z
ose, Some green inclu sions, (m u ch c h lo r ite), some black
and r eddi s h inclus ions, much c ementing mate rial; mod e rately
well c e m e n t ed , small clusters, about 20"/0.
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Graywacke , light gr e enish gray (5G Y 7 /1 ) , a s a b ove , m o r e
da rk inclusions, about 70"/0; gra ywacke, slightly to ve r y
slightly c a l ca reou s , v ery light gra y (N8) , a s above, about
30 "/0.

D i t t o , l o o s e g r ains.

Shale, g rayis h red purple to m e d ium dark gray (5RP 4 /2 
N 4), ve ry s lightly c a lca reous , t race v ery f inely mica c e ou s
m aterial, 30"/0; lim estone, v e r y s haly, lig h t brow n i sh g ray
(5Y R 6/ 1). very finely cla s t i c , 10"/0; graywack e, a s a bove ,
clus te red, a bout 60"/0.

Shale, slightly calcar eous to calcareous, m edium dark gra y ,
40"/0; limestone , ve r y shaly, m edium dark gra y (N4), ve ry
fi n ely clastic, a b ou t 60"/0.

Shale, m edium da rk g ray (N 4) , me dium gr e enish g ray
(5G Y 5 /1 ) , t ra c e ve r y finely micac eous m aterial, a bout 80"/0;
shal e, grayish r ed (lOR 4 /2), v ery finely micaceous, a bout
20"/0.

Shale, very s ilty t o some non-silty, gray i s h r e d (lOR 4/ 2),
v ery fin e ly micaceous , about 85"/0 ; s hale , slightly s i lty ,
m edi um g ray (N 5), very fin e ly m icaceous , about 15"/0 .

Shale , grayish r ed , as above; some grayish r ed , ve ry fin ely
clastic to m edium clastic limeston e (a b o u t 10"/0) .

N o sample.

Shal e, s l ightly calcareous, ve ry s lightly silty, medium
g ray (N 5) , s lightly fi s s ile , fin e ly micaceous , 6 0"/0;
shale, slightly s ilty t o non-s ilty; d ark g rayis h r ed
( lO R 3 / 2), fi n ely m icaceous, about 40"/0 .

Shale, s il ty to ve ry s l i gh tly s i l ty, grayi sh r e d (lOR 3 / 2),
fine ly m icaceous to ve ry fine ly mica c eous, about 70"/0 ;
shale , s ilty to non-silty, medium g ray (N 5) , v ery finely
micaceous , 30"/0.

Graywacke , pale r ed (5R 6 /3) , ve r y slightly c a l c a r e ou s , v ery
fine -g rained , subround ed, poorly sorted, about 70"/0
quartz o s e , mi ca c e ous, dark i nclu sio n s , s i l t a nd s hale
cem e nt, m oderately w ell cemented .
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Gra y wacke , light gr e enish gra y (5GY 7/1) , ve ry slightly
cal c a re ou s, ve r y fine - g r a i ne d , subangular, v ery poorly
s o r ted, a bou t 75 0/0 ; qua r tzos e , d ark a n d gre en (part
c h lo r ite) inclusions , some mus covite , clustered , w e ll
c eme nted.

Shale, m edium gray (N5) , ve r y fi n e ly micac eous, a b ou t 40 0/0 ;
graywacke , as abov e , slightly c alcareous to calcareous,
a b o u t 60 0/0.

Graywacke , ve ry light gray (N 8) , very fi n e - gra ined, sub 
round ed, ve r y poorly sorted , about 85 0/0 quartzos e , b lack,
dark and f e w green silt inclusions , s l ightly micac eous,
well cemented .

Graywacke , as ab ove , s lig h tly calca r e ous.

Di t t o .

Siltstone , grading to s hale , ve ry silty to n o n - s ilty, m edium
gray (N5) , ve ry fine l y mi cac eous, about 40 0/0; gray wacke ,
as abov e.

Shale, s ilty to n o n -s ilty, m edium gra y (N5), ve r y finely
mi c a c eous , about 800/0; graywacke, slightly c a l careous to
calcareous, as above, about 20 0/0 .

Shale, m edium gra y (N5) , ve ry fi ne ly mi c a c eous; some
(about 20 0/0) limes t o n e , medium brownish gray (5Y R 5/ 1),
very finely clastic to ve r y fine ly c r ys t a lline , ve ry slightly
shaly , hard.

Siltston e , gre enish gray (5GY 6/1) , very c oar s e-grai n ed,
micaceous, w ell c emente d , about 400/0 ; shale , v e ry silty
to silty , dusky red (5R 3 / 4), slightly micac eous, about
20 0/0 ; shal e , silty to no n - silty , m edium gray (N5), fin ely
mica c eous , about 20 0/0; graywacke , very light gray (N8) ,
very fi n e -grained , subrounded, v ery poorly sorted, silt
a n d shale cemen t, a b ou t 90 0/0 quartzos e, dark inclusions ,
s ome chlorite, mod erately well cemente d , a b out 100/0;
lime stone , slightly shaly , as above , about 1 00/0 .

Shal e , m edium d a rk g r ay (N4), t r a c e v ery fin ely mi c a c eous
m aterial , a b out 800/0 ; siltston e , g reen i s h g r a y (5GY 6/1)
v ery c oa rse - grai ned to c oarse - g rained, rrri cac e ous , very
hard, a b ou t 20 0/0 .
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Siltston e , rne d i urn light gre enish g ray (5GY 7/1), coa rs e 
g rained, a s a bove, c ons i d e rable m uscovite flakes , mod 
e r a t e ly w e ll ceme nted , a bou t 50 0/0; shale , m e d i urn dark
g r a y (N4), a bout 25 0/0; gra y w a cke, ve ry light gray (N8),
v e r y slightly cal careous, sub rounded, p o orly sorted,
a bou t 93 0/0 q uart z os e, silt dark i nclusions , a bou t 25 0/0 .

Shale , v ery silty t o non- silty, m e d ium gray (N5) , to som e
m e diwn gr e enis h gray (5G 5 / 1), finely mica c eous, about
750/0; g raywack e , ve r y lig h t gray , as a bove, a b ou t 25"/0.

Sha l e, slightly silty t o no n -silty, m ediurn gray (N 5),
trace ve ry fin ely micaceous m ate rial, a b out 6 0"/0; s h a le ,
v e ry s ilty (appr oa ching siltstone), gr e enish gra y (5GY 6 / 1)
a bou t 40"/0.

No sample.

Graywacke , light g r a y (N 7) , ve ry s l i g h tly calca reous, v e ry
fine - grain ed, (a p p r oa c h i n g siltston e), s ubangular to sub 
round e d, p o orly sorted , a b ou t 9 0"/0 quartzos e, dark inclusions
slightly mi c a c eous, loos e grains to v ery w e ll cemen ted
clus te rs, silt a nd shale cement , a bout 70 0/0 ; shal e , s ilty
to non-s ilty , m e dium gra y (N 5) , v ery fin ely mi c a c eous ,
a bou t 30 0/0 .

Gra y wacke , v e ry light gra y (N 8) , ve ry fin e- grain ed, sub 
a n g ul a r , v e ry p o orly s ort ed , non-calcareou s , l o o s e grain s ,
as a b ove.

Ditto , part l o os e grains and part clustered ; nume rous bit
fr a gm e nts , and some i ron s tai ning ; trac e pyri t e .

Ditto, predominantly loo s e grains , slightly mi c a c eous;
l e s s b it fragm ents, littl e staining.

D i tto ; trac e pyrite.

D i t t o.

D itto.

D i t t o .

Shale , n o n - s ilty t o ve r y s i lty , rne d.i.urn g ray (N5) , fi n ely
micaceou s , a bout 200/0 ; siltsto n e , light gra y (N7) , coa r se 
g raine d , v e r y w e ll c emented, abou t 20 0/0; grayw a cke, as
a bove , part clustered, a b out 60 0/0; t rac e pyrite.
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Shale, s i l ty to sandy, m e dium da rk g ray (N 4), micaceous
(la rg e fl a k es m uscovite ) , about 4 00/0 ; s iltstone , as above,
300/0 ; g raywacke, light gra y (N 7), as a bove , 300/0 .

Graywa cke, a s ab ov e ; tra c e pyrite.

Ditto , calca r eous to v ery calcareous, pr ed omina ntly l o os e
g rains .

Ditto, non -cal c a reou s, l o os e g rai n s, much i ron staining .

Ditt o , l e ss iron s taining .

Di tto , ve r y fin e -grained t o f i n e -g rained, c ons i de rab le i r on
s t aining .

Di t t o, v e ry fine - grained.

D i tto , little iron staining.

Shale, m e dium gray to m edium dark g ray (N 5 - 4) , v e ry fi n e ly
micaceous, a b ou t 20 0/0; g raywacke, a s a bove, ve r y light g ray
(N8) , pa rt clustered , mode r a te ly w ell cemente d to w ell
c emented , a bout 70 0/0 ; cons i d e rab le pyrite .

G r ayw a cke , a s above.

Shale , v e ry silty to s a ndy t o non-s ilty , m edium da rk gray
(N 4), s ligh tly micaceous (s om e ve ry l arg e flake s m uscovite) ,
about 50 0/0 ; g rayw a cke, a s abov e, cluste r ed, ve r y w e ll
ceme nte d, a b out 500/0.

G raywacke , a s above, l oo s e grains.

G r a y w a cke , ve r y li ght g ray (N 8) , ve r y fi ne - g r a i ned to fine 
grain ed , suba ngular, poo r l y sorted , a b ou t 930/0 qua rtzos e ,
da rk i n clu s i ons , p r edominantly loos e g r ains, silt c ement,
mode r a te ly w e ll c emente d to moderately f riab l e .

Shale , ve ry s ilty to n on-s ilty , m edi um g ray (N 5), fin ely
micace ous , a b ou t 70 0/0 siltstone , m e dium gray (N5), m edium 
g rained, well c eme nted, about 100/0; graywack e, as above,
20 0/0 ; c onsid e r a b l e pyrite .

Graywacke, as above, l o os e g rai ns t o cluster ed , w e ll c e 
mented, a bout 60 0/0 ; s hal e, as above , 4 0 0/0 .

G ray wack e, as abov e, pre domi nantly loo s e grains; littl e
iron sta ining .
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Ditto.

Ditto .

Ditto .

Ditto , w hi te (N 9) , fine -grain ed, a b o ut 950/0 q uartzose,
slightly m icac eous .

D i tto , fine -g r ained t o v ery fine -grain ed.

D i t to , ve ry fine- grained , s om e iron staining.

Ditt o, fin e- gra i n ed to ve ry fine-grained.

Ditto , ve ry fi n e - grain ed.

Ditto.

Ditto, fi n e-grain ed to v ery fi n e -grained.

D i tto , very fi n e- g rained.

Ditto, v ery fin e- grained to fine - g rained.

Ditto , fi n e -grained to v ery fin e -grain ed.

Ditto.

Ditto, ve r y fi n e -grained t o fi n e-grained.

Shale, m edium gray (N 5) , very finely mic a c e ous, a b ou t 15%;
g r ayw a c ke , as a bove , fi n e-grained to v ery fine-graine d,
little l i g h t gray (N7) , v ery w ell c emented, a b o ut 85%.

Graywacke , white , fine -grained t o ve ry fin e -grained, as
above .

Ditto.

Shale, silty t o non-silty, m ed ium gray (N5), ve ry finely
m i caceou s .

D itt o ; little m e d ium l i gh t g r a y (N 6) , siltstone , v e ry well
c emented.
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Shal e, v ery silty to some non-silty , as above ; a bout 1 5%
graywacke, ve r y light gray (N 8) , ve r y fine -grained , sub 
angula r to sub round e d, poorly sorted , a b ou t 95 % qua rtzos e ,
some da rk i nc l u s i o n s , silt c ement.

Graywack e , as above, about 75%; s ha le , v ery silty (a p p r oa c h 
i n g siltstone ) to non-silty, m edium gray a nd m edium light
gray (N 5 - 6), mi caceous, a b ou t 25"/0.

Graywacke, light gray (N7. 3), very fine -grained, subangular
t o subround ed , poorly so rted, a b ou t 90% quartzose , da rk
inclusions , slightly micac e ous, tra c e g r e en i nclusions ,
clustered, silt cement , moderate ly well c emented to
m oderate ly f riabl e.

D i t t o .

Di t t o .

D i tto .

Ditt o , v ery light gra y (N8) .

Ditto .

Gra y w a cke, very light gray t o light gray (N 8 -7), a s a b o ve ,
t o very w e ll c e mented, a bout 95% q u a rt z o s e.

Sha le , very calcareous, to lim e s t on e , v e ry s haly , me dium
g ray (N5), pa r t s lightly silty and v ery fine ly m icaceous .

Di t t o , m edium dark gra y (N 4) .

Shale, c alcareous to non-calcareous, slightly silty to non 
s ilty, m edium g r ay (N5), trac e v e ry fin ely micaceous mater 
i a l ; tra c e m edium light gray (N 6) , s iltstone, v ery well
c eme nte d.

No s ample.

Shale , non- calcareous , to s lightly calcareous , s lightly silty
to non -silty, m e dium gray (N 5) , trac e v ery fi n e ly micaceous
m aterial.

Shale, m edium g ray (N5), part ve r y slightly silty, t race
very finely micaceous mate rial.
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G raywack e , light g ray (N7) , ve ry f ine -grai ne d , subrounded
t o suba ngular , a bout 95 0/0 quart z os e , poo rly s orte d , dark
i n clu s ion s , much silt cement , well c e men te d to ve ry well
cemented , a bou t 3 5%; s h ale , ve r y silty t o ve ry sli ghtly
s ilty , m ediu m g ray (N5), ve r y finely mic a c e ous , a bout 65% _

Ditto , graywa cke , a b ou t 25%; shale, about 75%.

G r aywa cke, v ery light gray, ve r y p o o rly sorted , as abov e ,
a b o u t 5 0%; shal e, very silty t o ve r y s lightly s i lty, m e d ium
g r ay to m edium bluish gray (N5 -5B 6 /1), v ery fi nel y mica 
ce ou s, about 250/0; shale, car bonaceo u s to non- car bo naceou s,
m edium dark gray (N4), a bou t 25%; trac e ve ry h i gh l u s t e r
c oal.

Ditto , no t race coal not ed.

Sh a l e , ve r y silty t o s ome ve ry slightly silty, m edium g ray
(N5), tra c e ve ry finely m i ca c e ous m aterial , a bout 50%;
silts tone , m edium light gra y to ligh t gray (N 6- 7) , medium
g rai n e d , ve ry w ell c e mente d, a b o u t 15%; gr a y w a cke , as
a b ove , 3 5%.

Silt s t one , slightly calcareous to very s lightly calca r e ous,
medium light g r a y (N6), m edium-grained , s lightly peppered
wi th dark inclus ions, v e r y well cemen t e d, a bou t 50%; shale ,
a s a bove , a bout 50%.

Ditto; siltston e, v e r y slightly calcar eous, tra c e p yrite.

Shale , medium da rk g r a y (N4) , v e r y slightly calcar e ous t o
n on- cal careou s , ve ry fin ely m i c a c eous, a bout 50%; limestone
sha l y , m edium dark gray (N4), v e r y fine ly clastic , fossil 
iferous , (f r a gm e n t s of bra chiopod ?), about 50%.

N o sample .

Di tto, shale a n d l i m e ston e, m edium gray (N 5 ); shale , about
75%; limestone , a bout 25%.

Limestone , ve r y shaly , d a r k g ray (N3), very finely clastic,
fo s siliferous (m a crofos sil f ragmen t s ) , a b out 75%; shale ,
med ium dark g ray (N4), ve r y finely micaceous , a bout 25%;
tra c e p y r-i t e .

Sh a l e , silty t o n on -silty , dusky r ed (5R 3/4 ) , ve ry finely
m icaceo u s , a b o u t 75%; shale , m edium dark g ray (N4), a s
a b ove , 25%.
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Sh a l e, medium dark g ray, a s a bove, 85 0/0; shale , re d, a s
above , and siltstone, medium li gh t g ray (N4) , 150/0 .

Siltstone , v e r y s h aly , m edium- graine d t o medium light gray,
(N 5 - 6 ), me dium - g raine d , m icaceous , a bout 500/0 ; shale,
m e diu m dark gray (N4), trace ve r y fi nely m ica ceous m a t eria l
a b out 500/0 .

G raywacke, light g ray (N7), very fi ne -grai ned , s ubr ou nde d to
subangular , poorly sort ed, a b o ut 8 00/0 quartzo s e, d ark in
c l u s i on s, rni cace ou s to very m i c a c e ous , silt a nd shal e
c e ment, a bout 7 50/0; shale , silty t o non -silty, m e dium g ray
(N 5) , v e ry finely micaceous, a bout 2 50/0.

Sh a l e, calcareous , medium g r ay (N 5), tra c e very finely
micace ous mate r i al; littl e med ium g ray (N 5), lim es t one .

Limestone , slightly shaly , m edium g ray (N5), m e d ium
clastic t o v e ry finely cla stic, a bout 500/0 ; s hale , m e dium g r a y
(N 5 ), v ery finely mica ceous , about 5 00/0.

L i m e stone, shaly , to s lightly s h a l y , med ium light g ray
(N 5.7), m ediu m clas tic t o very finely clas t ic .

Shale, ve ry calcareou s to non - cal careous, m e dium- grained
and m edium dark g ray (N 5 - 4), 700/0; s ilts t on e , s l i ghtly cal 
car e ou s to non - c alc a reous, medium l i gh t g ray to medium
g r ay (N 6- 5 ), m edium-graine d , some dark peppering,
slightly micaceous, well cemented , a bout 300/0 .

Shale , silt y to n on- silty, mediu m g ray (N5) , slight tra c e
m ica.

Ditt o .

Shale , a s a bove , a bou t 700/0 ; s ilts t on e , m e dium g ray (N 5 . 5) ,
m edium light gr a y (N6), c oar se -grai ned , dark p eppering,
ve ry slightly mi c a c eous , v e ry well cemente d; tra c e pyrite.

Shale , non- silty t o silty, medium g ray (N5 ), v e ry fin ely
micaceous .

Sha l e , ve ry silty to n on- silty, medi um dark g ray (N4), v e r y

slightly mi c a ceous ; some (about 100/0j, mediu m light g r ay
(N6 ) , siltstone, s lightly mi ca c e ous, ve r y well cem e n t e d;
t r a c e p yri t e .
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Sh ale , medium dark gray (N4) , very slightly silty , sligh tly
m ica ceous ; some (about 50/0 ) s ilts t on e , as above .

Sh ale , med ium dark g ray (N4). n on-silt y to s o m e ve ry silty ,
t r a c e v e r y fi nely micaceou s m a t eri al.

Shal e, ve ry silty to s andy , m e dium g ray (N5) , ve ry slightly
calca reous, t r a c e v e ry finely micaceous m a t erial , a bout
5 00/0; g raywacke , cal ca r e o u s to very slightly c a l c a r e ou s ,
medium l ight gray (N 6), very fine -grained, poorly s orte d ,
much silt cement , about 150/0; shale, as a bove , 350/0.

Sh ale , m e dium dark g ray (N4) , ve ry slightly fissile , t race
ve ry finely m i ca c e ous mate r ial.

Shale, a s a b ove ; a b out 50/0 s ilts t one , c a l c a r e ou s, m edium
light gray (N 6) .

Lim e s t on e , very slightly sha ly, medium dark gray (N4).
fi nely clastic to m edium clastic , fo ss iliferous (m a cro fos s il
f ragments ); c rinoids, b r a chiopods ?) , a b o u t 5 00/0 ; shale,
a s a bove , a b out 5 00/0.

L i m e s t on e , slightly sha l y, c o a r s e ly clasti c to finely clas t ic ,
a s a bove , limestone, m edi u m li ght g ray (N 6). slightly
c rinoidal, fine ly clastic m atrix, a bout 150/0; s hale, a s a b ov e,
a bout 4 5 0/0 .

Shale , ve ry c a l car e ou s to ve ry slig htly c a l c a r e o u s , medium
gray (N 5), very s lightly m i c a c e ous , about 500/0 ; lime ston e ,
shaly , medium g ray (N5). c o a r s e l y clas t ic to fi n ely cla s ti c ,
som e light g ray inclusions, a b o u t 500/0 .

D i tto; shale , a bout 750/0; lim e stone, a bout 250/0; s m a ll f rag 
ments; s ample n e e d s washing .

D i t t o ; lim es t o n e , as above, t race m a crofossil fragments ,
part mottled with ve ry light g ray i nclusions, 75 0/0 ; s hal e,
a bout 250/0, (s a m ple needs washing ) .

D i t t o .

Lim e s t on e , med i u m d a r k g ray (N4) , med iu m cla s tic t o fi nely
cla sti c , fo s s i l i ferous fr a gme nts, par t shaly .
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Limestone , m edium dark g ray a n d light b rownish gray
mottled wi th light g ray (N4 a n d 5YR 6/1) , coar se l y clasti c to
fi n e ly clasti c , slightly fossiliferous , p ar t n odular to
a ngu lar inclusions, part very slightly shaly ; a bou t 20%
s a ndy , qu a rt z os e , fine- grained to me di um-graine d , angular
to subangular, loos e grains .

Ditto, mor e nodular, part with oolitic structur e ; a b o ut 15 %
quartz grains , a s above.

Ditto ; lim e s t on e , about 60%; quartz sand, a b o u t 40'10, one
s andstone cluster noted , ve ry c a lca r e ou s c e ment , fine
g raine d gr e en inclusion.

Ditto; limestone, p art slightly shaly, about 75%; quartz
s and , a b o u t 25%.

Ditto ; limeston e , l ess nodular, p art shaly , ve ry f inely
clasti c to m edium clasti c , a b out 600/0; q uar tz s a nd, to
coar s e - g rain ed siz e, about 40%, g r a y wacke , m ore clusters
with non- calca reo u s cement , mic aceous , dark inclus ions .

Ditto ; lim e s t o n e , p redominantly very finely clastic, quartz
s and a nd g raywa cke clusters , a s a b o ve .

Ditto; limestone , v ery finely clasti c to m edium clasti c a n d
nodular wi th p a rt ooliti c; quartz s and and clusters, a s a bove.

No s ample .

Ditto, a s 335 5-3362 ; limestone , predomina ntly ve ry finely
clas t ic , little m edium clasti c a n d nodular , a bout 75%;
quartz s and a n d clusters, a s a b ove , about 25% .

Limestone, dark gray (N3 ), v e r y finely clas ti c; some (about
20%), sand, a s a b o v e ; (sampl e needs washing ).

Ditto .

Limestone, m edium gray t o m edium dark g ray (N5 -5),
medi u m clasti c to ve r y fin ely clastic , p art nodular , about
75%; shale, slightly calcareou s to very slightly calca reou s ,
mediu m dark g reen i s h g ray (5 G Y 5 /1) , ve ry fin ely mi c a c eous
a bout 25%.

Sh a l e , slightly cal ca r eou s, m e d iu m gra y (N5), ve ry f i n ely
mi c aceous.
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D i t to, slightly calcareous to non - c alc are ous , part ve r y
s ligh tly silty.

Shale, cal care ous to slightly calca reous, m e dium gray (N 5),
ve r y fin ely mic a c e ous; little l imeston e , me dium clastic ,
rne diurn g ray (N5); trac e pyrite i n s hale.

Shale, s lightly calca reou s, medium gray (N5), ve ry slightly
fis sile , very finely m icaceous; t r a c e pyrite.

Ditto; no pyrite note d.

Ditto , ve ry s lightly cal c areous, a bout 75%; limesto n e,
m e d i um gra y (N5) , m e di urn cla stic t o fi n ely clasti c , a bou t
250/0.

Shale, slightly calcar e ou s t o n o n -ca lca re ous, m e d iurn gray
(N5); little limestone, as a b ove ; tra c e pyrite.

Sha l e, n on- cal ca re ou s to little v e r y c alc ar e ous, m edium
. dark gra y (N 4) , trace crinoid s , trac e mi ca c eous material.

L i m e s t on e , shaly, medium gray (N 5) , m edium clastic to
fin ely clasti c, fossilife rous (f r a gm e n t s ), a b ou t 50 %,
shal e , a s abov e, about 50%.

Sha l e , slightly c alcareous to ve ry slightly c a lcare o u s ,
rne d i um gra y (N 5), 60 %; l im e s t on e , as a bove, coa r sel y
cla sti c t o finely clastic , a b o u t 400/0.

Ditto , s mall fragment s.

Lim e s t o n e , slightl y shaly, rn e d i urn g ray t o medi um dark
gra y (N5- 4), m ost mottled wi th light gra y , part ve r y
nodula r, c oarsely clastic t o fine ly cla s t ic, a bout 50%;
s hale, a s a bove , a b out 50%.

Ditto ; part of lim eston e light g r a y a nd very coa r s e ly
c rystalline, tra c e crin oid s ; small fr a gm e nts .

Ditto.

Ditto .

Di t t o ; lime stone , slightly f os silifer ou s (ma crofo s sil ' frag
ment s , part b r yo zoan and c r inoi ds), a bou t 75% ; s h a le,
a bou t 25%.
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Shale, s l igh tly calca reous to very calcare ous, medium g ray
(N5) , ve ry fi n ely m icaceous, about 60%; lim e ston e, slightly
shaly, m e d ium-grained, v e ry f i n ely clas t i c , a bou t 40%.

Ditto; shal e , a b o u t 70%; limesto n e, a bou t 30%.

Limestone, ve r y s h a l y, med ium d a r k gra y (N4), ve ry fi n ely
clastic to little v ery finely crystalline , s ligh tly fossilif erou s
(trac e crinoids) , a b ou t 50%; s hale , as abov e , about 50%.

L i.rne s tone , as above.

Ditto, slightly m ore fossilif erous .

Ditto, littl e c oa r sel y c rys talline , mor e fos s ilife rou s tha n
a bove; tra c e pyrite .

L imeston e , m edium dark gra y t o dark gra y (N4- 3), v ery fin e ·
l y clastic to s om e ve ry fi n ely c r y s t a lli ne, ve r y slightly
shaly, f o ss ili fer ous (bra chiopod s ( ?) fragm e nts , c r i noi d s ),
little part m ottl ed w it h light gra y .

No sampl e.

L i m e s t on e , s ligh tly shaly, m edium dark gra y (N 4 ), medium
clastic to coa r sel y clasti c with v e ry fin ely clastic matrix,
fe w ve r y coa rsely c r y s t a lline i n clu s i ons, nod u la r (part
oolitic? ) and ang ula r fr agments, fossilif erous (macrofossil
f r a gmen t s ), part m ottl ed w ith light gray and little light
gra y fi ne ly clastic matrix, some limeston e , a s a b ove.

L i m eston e, light brow ni sh g ray, some brow ni s h g r a y
(5 Y R 6/1 a n d 4/1) , very fin e ly clastic to slightly n od ula r
(o olit i c ? ), a s a b ove, mor e fin e ly clastic light gray limestone
and mor e ve r y c oar sel y c r y s t a lli ne light gray limestone than
above.

L i m e ston e , li ght brownish g r ay (5 Y R 6 / 1) , c oar s e ly clasti c
with very fin ely clastic m atrix, oolitic (t o 1 mrn, in diameter
some ve r y c oa r sely crystalline light gray limestone , and
s ome light gray ve r y fi n ely clasti c matrix, t race cri n oids.

Ditto , m a ny of o olith s l o os e i n s ampl e .

Sh ale , s lightly to v ery s lightl y calca reous , m edium dark
gra y (N4) , v ery fi n e ly micac eous , about 2.5%; limestone ,
a s a b ove, (o oli t h s t o 3/4 rnrn, in diameter), little m o re
light gray limestone, about 75%; trac e pyrite .
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Lim e s t o n e , m edium dark g r ay (N4) , finely clastic t o some
medium clastic with ve ry fin e ly clasti c matrix, f ew m edium
c rysta lline inclusions, little mottling with ligh t g ray.

Ditto , s lightly ool i tic to non - oolitic, pred omin a ntly very
fi nely clastic to slightly ve r y fi ne l y crys t a lline .

Lim e sto n e , medium dark gray (N 4), ve ry fine ly clas tic to
t rac e v ery fin e ly crystalline; t rac e soft light gray m e dium
clastic limeston e.

Ditto.

L i m e s t on e , s ligh tly shaly, light brow ni sh g r ay (5R 6/ 1),
very s ligh tly c ry s t a lli ne , littl e light gray limestone as a bove.

Lim e s t on e , as a bove , ligh t brownish g ray and some br ow n i s h
gray (5 Y R 6 / 1 and 4/ 1).

L i m e s t on e , slightly shaly, light b row nish gra y a nd m edium
da rk gray (5YR 6 / 1 and N4), ve ry fin ely clas tic to medium
clastic , s l ightly o oliti c and nod ular (ooliths 2/ 3 rnrrr, i n
diameter) , s ome coar sel y clas t ic with a ng u lar inclu s i ons,
s ome light gr a y fi n ely clasti c matrix, m a t rix pred omina ntly
ve r y fi n ely cla s ti c .

Lim est o ne , m e dium dark gray (N 4), f i nely clastic, s lightly
oolitic (t o 1 rnm , in diame t er), ve ry finely clastic t o very
fi n ely crystallin e mat rix, trace crinoids , some ooliths with
g ray, soft finely clastic mat rix; tra c e ooli ths (1/ 2 rnrn, In
di a m ete r ), coars e ly cla s ti c , lig ht g ray lim e s t on e.

L i m e s t o ne , m edium dark gra y (N4) , trace o oliths (l rnrn, in
diam eter) ; (sample nee ds was hing).

Lim es t o n e , slightly shaly, m edium dark g ray (N4) , v ery firi e l 
cla s t i c t o part v e ry fine ly c rystalline to some trace par t
coars ely c rystalline, some coa rsely clas tic and ool i t ic
(l/ 2 rnrn , in d i a m eter), nodular; littl e ligh t gray soft fi n e ly
clastic to medium clastic l im e ston e .

Ditto, m or e coarsely clasti c a n d n od ula r and oolitic (t o 1 mrn,
mor e v e ry fi nely c rystalline lim e s t on e f ragments.

Di t t o , f oss iliferous (m a c r of o s s il a nd c r i n oi d s f ragme n t s ) ,
more lig h t g ray limes tone, as above.
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L i m e s t o n e , slightly s h aly , m edium dark gray (N 4) . lit tl e
light brownish gray almost clear, ve r y fi n e ly clastic and
non -oolitic ( ? ) . some very coars e ly c r y s talline lim e s t o n e
fr a gments . (s a m pl e n eed s washing).

Ditto.

Lime sto n e , ve r y s h a l y , dark gra y (N 3) , fi n ely cla stic to
s m all part ve ry fi n ely c ry s talli ne , t r a c e c oars ely c r y s talline
limeston e, t r a c e c r i n o i d s a n d o the r mac rofo s s i l fragm ents;
t race oi l on ac i d.

L i m e stone , slightly shaly , medium dark g ray (N 4), ve ry
finely clas ti c t o m edium cla s ti c, few c rinoi d f ragme nt s;
little coar sel y c r y s t a lli ne w h i te t o cle ar lime stone .

D i t t o , ve ry slightly shaly; a b ou t 15"/0 limestone, medium
li g h t gray (N 6) , fine ly clasti c to m e d i um cla s t i c . mod erate l y
soft; littl e ve r y fi n e ly c rys tallin e light g r ay lim e s t on e .

L i m e s t o n e , shaly , me di um d ark g ray (N 4) . as a b o v e ; sampl e
n e e d s w ashing .

L i m e s t o n e , s h a l y , b rowni sh gra y (5 YR 4 / 1), fin e ly clasti c
to fin e ly c r y s t a lli n e. lit tl e coars e ly crys talline, s l i g h tly
fossi life rous , (m a c r of o s s i l f r a g m e nts ); some light gra y
lim e s t on e . fi n e ly clas t i c to m e dium cla s ti c. soft.

L i m e s t o n e , b rownis h g ray (5 Y R 4/ 1) . fi n e l y clastic to f inely
c rys talline, s ome med ium clasti c, par t s lightly nodula r,
and s lig h tly shaly .

L i m e s t o n e , slightly shal y , medium gra y (N 5) , f i n ely cla sti c
w i th pa rt fi n e ly c rysta lline.

L i m e s t o n e , s lightly shaly , bro w n i s h g r a y (5Y R 4 / 1), fi n ely
cla s tic to medium c r y s t a lline ; tra c e pyr ite.

L i m e s t o n e , s lightly shaly, light b r owni sh g ray (SYR 6 / 1),
m edium clast i c to fin ely cla sti c, and ve ry fi n e l y cla stic
m atrix, some coa r sel y c rys t a lline inclusions .

Lim e s t o n e , slightly shaly, m edium g ray (NS), a n d light
browni sh g ray (SYR 6 / 1), ve ry fi n e ly cla sti c to m edium
clastic. s ligh tly fo s s il i fe r ous (c r in oi d s and othe r mac rofossil
f r agm ents ), s lig h tly n odul ar, part oolitic ; s om e lim e sto n e.
light g r a y (N7), fi n ely cla sti c to m e dium clastic. soft.
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L i m e s t on e , light brownish gray (5 Y R 6 / 1), very fi nely clastic
with little very coa r sely c rystalline; about 20 "10 ligh t gray
lim e ston e , as a bove, s lightly fossi life rous (m a crofos s il
f ragm ents).

L i m e ston e , light browni sh gray (5 YR 6 / 1), ve ry slightly
s h a ly , m edium cla sti c, nod u la r and a n gul a r i n clu sion s ,
m atrix v e ry fine ly cla sti c , part v e ry fine ly crystalline,
s lightly fo s silife r ou s (c r i n oi d s); a bout 10"10 ligh t g r a y lim e
s t on e , .a s above.

Lim e s t o n e , slightly t o very slightly shaly, light brow ni s h
g ray (5YR 6 /1), v e ry f i n e l y clas tic to part v e r y fine ly
c r y stalline .

Di tto ; little light g ray limestone, ve ry coa rsel y c rys talline
a nd some fi n e ly c las t ic.

L im e s t on e , very s lightly s haly, m edium dark gray (N 4) , veq
fine ly clastic.

L i m e s t on e , dark g ray (N 3), c oars e ly clasti c to fine ly clas ti c ,
part ve ry oolitic (1/ 3 rnrn, i n diam eter) , w i t h ve ry fi nely

L i m e s t on e , m edium br ow ni s h gray (5 Y R 5/ 1) , ve ry fi n ely
clasti c wit h l i ttl e ve ry fin e ly c rystalline.

D i tto , about 100/0 limestone , light gray (N7), fi nely clastic,
mod e rat e ly soft.

L i m e s t on e , ve ry s ilty , med i um gra y (N 5) , fi n e l y cla s t i c to
fine l y c r y s tal line.

L i m e s t on e , l i gh t browni s h g ray (5 Y R 6 / I) , very c oa rs e ly
clas ti c, ve ry oolitic (t o 3 / 4 m rn, in dia m ete r), many
ooliths loose , some v ery coa rsely crystalline f ragments
very s l i ghtly silty with few clear quartz angula r i nclu s i on s.

D i t t o , ooliths t o 1 mm. in di a m e t er , t race crinoi d s .

L i m e s t o n e , light browni sh gray and medium b r ownish gray
(5 Y R 6 / 1 a nd 5/1), ve ry fin e l y cla sti c wi t h part ve r y fin e l y
c rys tal line, trace ve ry coarsely c rys tall i ne l i m e s t o n e ;
(a b o u t 5%) s h ale , s ligh tly calca reous, med ium dark g ray
(N 4) ; trace r e d shaly limestone .
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D i t t o, consid e rable light g r ay fin ely c lastic soft lim e ston e ,
with t rac e of crinoids; no r e d l i m e s t on e noted .

Limestone, m edium b rownish gray (5 Y R 5/ 1), v e ry fi n ely
clastic with some part v ery fine ly crystalline.

Lim e ston e , light brownish gray (5 Y R 6 / 1), ve r y fine ly
clastic , sampl e n e e ds wash ing.

Limestone , m e d i um brow n i sh g ray (5YR 5/ 1) , ve ry finely
cla stic w ith pa r t very fin ely c r ys t a lli ne , few light gra y
(N7), finely clasti c lim e s t on e frag ments ; (n ote on sack:
" little gas " ) .

D i tto , li gh t a nd medium b rownish gray.

D i t t o , light brownish gray.

L i m e s t on e , light b rownish g ray (5YR 6/ 1), very coars e ly
clastic , v ery oolitic (ligh t brownis h g ray ool iths to 1 mm.
in diam e t er i n light b rownish g r ay ve ry fine ly clas tic
matrix ) .

Limeston e , light b row ni sh g ray (5 Y R 6/1 ), ve r y fi n e ly cla s ti c
t o some m e dium clas t i c and v e ry s lig htly ool i tic (to 1 mrn,
in d i ameter) , trac e c rinoids f r a gm e nts.

L i m e ston e , light brownish gray , ve r y fi n ely clas tic with
trace ooliths, loos e, as above; consid erabl e (a b ou t 1 50/0) ,
light g ray l i m e s t on e , finely clasti c , s oft .

L im e s t on e , light b rownish gray (5 YR 6/ 1) , very fi n ely
clastic, v ery s lightly sha1y.

L i m e ston e , s ligh tly s ha1y , g rayish r ed ( l OR 4 /2), v ery fi ne 
ly cla s ti c , a bout 2 50/0; lim e ston e, s lig h tly sha1y , medium
light gra y (N 6) , very fin e l y cla s t ic, some m inu t e dark i n 
clusion s , a bou t 8 00/0.

L i m e s t on e , m edium light gray (N 6) , as a bove.

L i m e s t on e , s lightly to v e r y slightly sha1y, m edium gray,
v ery fin ely clasti c, few minute da r k inclusions.

No sample .

Limestone , as 3835 -3842 , v ery fine ly clastic to m e dium
clas tic, soft, t ra c e pyrite .



385 0-38 57

38 5 7 -3863

3863-3868

38 6 8 - 38 7 5

3875 - 38 7 9

3879 -38 8 4

3884- 3888

3888 - 3 8 92

3892-38 97

3897-3 904

3 90 4 -39 1 3
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L im e s t on e , l i g h t brow nish gra y (5 Y R 6 / 1), ve r y fin ely clastic
w i t h pa rt v ery fi n e ly c rysta lline ; trace m e di um d a r k gra y
(N4) , s ha le , v e r y s lightly cal ca reou s.

L i m e ston e , sha ly, g rayish r ed ( l OR 4/2) , fi n ely clastic w i t h
part fi n ely c r y s t a lli n e ; sma ll par t s lightly s ilty .

L i m e ston e, light browni s h g ray (5Y R 6 / 1) , ve r y fi n ely cla s ti c ;
some l i gh t g rayish limeston e; a n d c on s i derab l e (a b o ut 20 0/0)
g ray r e d lim e s t on e , a s a bov e, ( s a mple n e e ds w ashi ng ).

L i m e s t on e , light brownish g ray , a s abov e ; a bout 250/0 Li rne s t on e
s ligh tly sha l y, m edium gra y (N 5) , fine ly clastic ; ,c o n s i d e r a b l e
lig h t g ray lim e ston e, a s a bove , (s ampl e n e e d s was h i n g) .

L i m e s t on e, lig h t brownish g r ay (5YR 6 / 1) , v e ry fi n e ly cla s t i c
t o m e d ium cla stic t o part ve r y fi n e ly c rys t a lline and s ome
v ery c oa r sel y c r y s talline , a b out 500/0; lime ston e , s lightly
s h a l y , m e dium gray (N 5) , fi n e ly clas tic to fi n e ly c r y s t a lli ne,
a bout 250/0; lim e s t o n e , light g r ay, a s abov e , slightly cri 
n oidal ( ?) , a b o u t 2 50/0 ; li ttl e pi nk i s h lim e ston e .

D i t t o ; some of ligh t gray lime stone v e ry c oa rs e ly c r y stalline ,
v ery s mall f ragments .

Ditto , l i gh t b r o w ni sh g ray lim e s t on e , v e r y fine ly clastic ,
wit h pa rt ve ry fi ne ly c rys talline .

L i m es t one, bro wni s h g ray (5 Y R 4/ 1), ve r y fine l y clasti c
w ith part ve ry f i nely c rys talline.

L i m e s t on e , light and m e di um b r ownish g ray (5 Y R 6 / 1 and 5/ 1)
ve ry fi nely clas t i c t o m e dium cla s t i c , s lightly o olit i c
(t o 1/ 2 m rn , in dia m eter); som e lim e s tone (a b ou t 150/0) ,
s ligh tly s h a ly, ve r y light br owni sh gray (5 YR 7/1 ) , c oa rs e ly
cla stic , ooliti c , ( 1 / 4 to 1 / 2 rnrn, i n di amete r), soft.

L i m e s t on e, v e ry ligh t brownish g ray (5 R 7 / 1) , coa r sely
cla s t i c , nod u l a r a n d s lightly oolit i c wit h v e ry fi n el y clastic
m atrix , l ittl e v e r y coa r s e ly c r y s t a lli ne, a b o ut 750/0; l i m e 
s t one , ve ry lig h t gra y (N 8), coa rsel y clas tic , oolit i c (1/ 5
to 1/2 mrn, i n dia m e ter) , and nodula r , s oft , a b o ut 250/0 .

L i m e s t on e , ve r y light brow ni s h gray (5 Y R 8 / 1), ve r y fin e ly
clastic w i t h part ve r y finely crystalline, ve ry s lightly shaly ,
a bout 7 00/0 ; lim e s t o n e , ve ry light g ray (N 8) , a s a b ove,
slightly oolitic , about 30 0/0.



39 13 -39 17

39 17 - 392 5

3925 -393 1

393 1-3 935

3935 -3 94 0

394 0 -394 5

3945 -395 1

395 1 -3955

3955 -3 96 3

3963 -3968

3968 -3 977
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L i m e s t on e, lig h t brownish gray (5YR 6 / 1), v e ry fi n ely clastic
with part v e ry fi n e ly crysta lline .

L i m e ston e , shaly , brownis h gray (5YR 4/ 1) , v e r y fi nely clastic
small part rne d i urn clastic , and nodul a r ; (sampl e n e eds
washing) .

L im e ston e , lig h t b r ow ni s h gray (5 Y R 6 / 1) , v e r y fin e ly clastic
with pa r t ve r y fine ly c rystalline .

Limes tone , s haly , light gray (N7) , f i n ely cla s t i c .

L im e ston e , me di um l ight g ray (N 6) , coa rs ely clasti c , oolitic
(1/ 2 to fe w 1 mrn, in d i a m e t er) , matrix rn e d i urn lig h t g ray
and v e ry light g ray, v e ry finely cla sti c t o finely clastic
a n d s oft , many of ooliths l o o s e , dark gray to mediwn brow ni s h
gray , few v e ry coarsely crys talline inc lusions , and f e w
min ute quar t z crystal s and light i n clu s i o n s note d.

L i m e sto n e , light b r o w ni sh gra y (5Y R 6/ 1), v e ry fin e ly clas ti c ,
about 5 0% ; lime s t o n e , as a bove, a bout 5 0%.

L im e s t on e , light and m e di um b rownish gray (5Y R 6/ 1 t o 5/1) ,
ve r y fine ly clastic, part angu lar , rn e diurn clas t ic and
s lig htly ooli t ic (li ght bro w ni sh g ray ooliths a n d ve ry fi n ely
clas tic matrix).

L i m e s t on e , v e ry light gray (N 8) , and ve r y light brownish
gray (5YR 7 /1 ) , coarsely cla s ti c , and nodula r and oolitic,
many ve ry coarsely c rystalline inclusions , mat r ix p re 
d omin a ntly soft.

L i m e s t on e , medium dark g ray and light browni sh g ray (N 4
and 5YR 6 / 1) , finely cla stic ; som e r e d and l i ght b rownish
gray chert fragm ents.

L i m e ston e , s ilty, light brownis h g ray, (5 Y R 6/ 1) , fine ly
cla s ti c , small part m ed i.um cla s t i c and n odular, some mottle d
red and lig h t br owni sh gra y che rt , a b ou t 1 5% ; light browni sh
gray c h ert.

L i m e ston e , c h e rty, silty , light b rowni sh g r a y and ve r y light
gray (5 YR 6 / 1 and N 8 ), m e dium clasti c to fin e ly clas t ic,
much nod ula r w ith v e ry lig h t gray (N 8) , soft, matrix, con
sidera b le light b rownish g r a y c he rt a nd some r eddi sh c he r t.



397 7 -3982

3982 - 3986

398 6- 398 9

3989 -3993

39 9 3 - 3 99 5

3 99 5 - 4 00 1

4 00 1 -400 8

4 008 -40 10

4 0 10 -40 15

4 0 10 -40 15

40 15 -4020

4020-4025

40 20 -402 4

- 4 1-
VDMR W e ll No. 1 34

Lim e s t on e , ligh t gray (N 7) , fine ly clastic to fin e ly c rystalline ,
ve r y slightly shaly , ab out 75"/0 ; lim e s t on e , medium dark gray
(N4), fi n ely clastic to part fin e ly c rys talline , littl e medium
clasti c , a bou t 25"/0.

D i t t o ; little pal e r e d (5R 6/2) dolomitic limeston e , slightly
shaly .

Shale, v e ry silty, g rayish r ed (lOR 4 / 2) , s lightly micac eous.

Sh a l e , as a b ove, g rading to siltston e, c oa rs e -grai n ed, loos e
grains .

Shale , a s abov e, w i t h some, siltston e , as a b ove, a b o u t 90"/0;
shal e, m edium gray (N 5), ve r y s lightly ca lca re ou s, small
par t v e r y sligh tly silty, fine ly micaceous, a bout 10 "/0.

Shal e, s ilty, grayish re d ( lO R 4 /2), very fi n ely m icaceous ;
s hale, s ilty to s lig htly s i lty, m edium g ray (N 5), many
pie c es showing contact r e d and g r ay s h a l e.

S h a le, very s ilty, (a p p r oa c h i n g s iltstone) , g rayis h re d
(l OR 4 / 2) , s lightly m i c a ce o u s , a bout 75"/0 ; s hale , m edium
gray (N5) , as a b ov e , to l i ttl e silty, s ligh tly calca re ou s,
abo u t 25"/0.

Shal e , ve r y s ilty, g rayis h r e d , as a bove ; a nd s hale, me di um
gray (N 5) ; sma ll f ragme n ts.

Shal e, g rayish r e d , as abov e , a bout 50"/0; shal e , v e ry silty
t o non - sil t y , medium gra y (N 5) , s lightly m i c a c e o u s , a bout
50"/0.

(t w o s ets of s ampl e ).

Di tto .

Sha l e , gra yish r ed , as a bove, grading to silts t o n e, medium 
g r ain e d , l oo s e g rains .

(t w o s ets of s ampl es).


