M= ELEvELﬂND‘CLIFFS [RON 0, HROJECT: _White River ghale Project
Biorne &

HOLE NO, X-11 SHEET _1 OF_7  DATE:_ 12/20/74  LOGGED BY ixpulton T.D. ap2

R
hurd e epx op [450 | S0RE fima, DESCRIPTION
JER E91.38 GIL SEALE, light to medium brown (low to maderate grad
RG22 38 A with lenses & layers of SANDSTONE & CALCITE: numerau
£33 a0 _ I sulfide mipersls speg ip Flake form
204
LG5
S .
=07 ; '
L | N EE! '
i3 -
G
il 3]
A N ) -
KA - . YSulfide flakes
70 JE . )
L FO5 179,29 E: o
itA 7 oy SAND laver. nil rich
07 ) Y R =
e Al 2 OIL SEALF, darker zone, richer
“qu -
710 03,43 y o OIL SHALE, darker zone, richer
7ol 53 _1=3
i X
7 13,55 : -
! Tia 54
713 35 OIT SHALE, richer zope with SULFINE flakes
717 __|as
A17 | _
1%
719 20,58 _ -
720 1
721 08 ﬁ%ﬂ_ 721.88-727.24 0T SUALZ. black zope
12 { i OIL SHALE, medium to dack brown with some Slack zopes:
723 Low to elch medimn erade: SULFINE flakes S4rn Iin mnsk
7T ] area; a few SANDSTUNE lavers wibth BITLOIEY? o
D25 501
Fan | 140
| S0 - - —
i28 o 011 SHALE. dark zone
i2a i
FIc Fee 2
T 10 : =
EE Lo
711 ™ E . 5 . -
7 "o f34.60-734.68  SANDSTONE, ruffacenus
735 =3 733,0-7353.6 OIL SHALE: darker zome - rich
RN ISETi 8.5] 7 8
737 7.3 &=
738 6.4
739 4] -
a4 9,3

COMMENTS Lost 7.94 ft, of core at bottom of hole.

Core depth is measured from ground level,



THE CLEVELAND-CLIFFS TRON CO. PROJECT: _kite River Shale ®ra‘ect

Blorar &

HOLLE NO, X-11  SHEET _z OF_7_ DATE:_12/20/74  LOGGED BY ™oulton T,D.1023,

T T T

e Dol e | e [ | EEEE LITN, DESCRIPTION

741 12,4 |

FEY =0 14,4 1042, 6R-F47 R4 SANTISTONE . tuffarcous impregnate] with

s i1 9.9 BITI'MEN

T 1g,5 .

i3 N Ty

Fain | +120 21,2 é

Fhay 21.1|CORE

L 21.1|L08s

FLG 2l 1| (762

7a0 21.1

751 21,15

e 7.5 72L.7 OTT SHALE, medium browpn, low wrade

753 45 21,49 A

T34 12.4

155 {Lla 3.5 '

e f+110] 25 0.5 DIL SHALE, medium to dark brawn

757 IS | 756.84-756,91, SANOSIORE, rtuffacepus: impreunntedHTHH+¥

108 L3272 17 .4 758, AR08 58 SANDSTONT ey ffareang

54 14,4

Fan 11,2

By 16.0 | 7bl,F1-F61,8s SANDSTONE, tuffacepus: pil sabturosre:d

752 00 .00 1

773 T, ! GEY. SHALF, medium to dark brows '

e 9.5 : i54%.76-764,82 SANDSTONE, ruffaceousz: oil saturared

773 12,1 -

e =10 a5 20.0 .= ; (hB,43-786,93 SANDSTONE, tuffaceons. oil saturatod

AL L1,0] oo

A 0.4 s |_

7o 72 L5 N3

TR0 3.7 5 i

71 11.9] o & -

i IR EL 11,20 4 9 -

773 11,8 =2

Tih 178 11,9/ 8 2 T74.3%-774,60 SANDSTONE, tuffaceous. hrown _

I7h 13,4

I M 9,7 F75.8V-778, 14 SANDSTONE, tuffaceous  brown

=37 1.6

i7A 12.9] OTL SHALF, wery calcareaus

Gk _ 10.7 FFR,38-779,45 SAXDSTONE

Jan 438 7.8 ITH,50-779 .66 SANISTONE

el | & 15,7 jg%!fﬁ'

a8Y 15.5 A OTL SHATE, light to medium brown Ow b medivm opgco-

731 ) 9.8 very hard; calcareous with Javers of SARDSTUNE

724 2.4 THL4,0-784.1 SANDSTIONE laver

a3 | 36 [

F33 |80 C.8

a7 15.2

FEE 12.7
789 . 16,3 DIL SHATE, low grade

740 433 2.0

COMMENTS !




THE ELEvELAND'CLIFFS IRON EG. DHGJECT:jﬁﬁtaEiverSham Zroaject

Bijocree &

HILE NO, _¥-11 SHEET _2 OF_7  DATE; 12/20/74  LOGGED BY. Moulton T.D. L07
prz o Tl re | ovp [ | SR [T, DESCRIPTION

P91 2.4

i3 10,6

793 13,9 792,95-793.05, SANDSTONE laver

7HL JBE h.5 193,60-795.78 UPPER WAVY BETD, SANDSTONE, tuffaceous,

= a5 7 = . T

Er Y 1.3 .

il

1ay 7 10,81 -6
| 708 136" = o OIL SAALE, low prade

D, 16.5) & 2

200 le,0f o™

ang I 20,0 mE DIL SHALE, low prade: verw thinlvy bedded: medius -rae -
| 207 I 15.4 73 M some darker werv thin bands- hard zoderatply calear

203 1.0 — =
—in - o 0 f—
a0k 10,Q) 7 9

&ll3 ba6] = 1

_re el 13 8.7 80¢5,3-807.1 Tnterval contajns several very tqip, fotor-
367 12,7 pittent zones of SANDSTONE, tuffacegus. blue-wraw

BUH 12.3

09 Fiat |

310 . 1.3

211 Eﬁéc.Eﬂ 8.2 (H11.26 Il SHAIE, dark brown. slightly-moderatelv calearesus

gl e 3.7 (I _SHARE, mediy da - ;

613 10,5 calcapenys '

gis 15,7

a1 12,0

31e | =500 B.7

al7 1.8 | 1L SHATE ., medium grade

Bld 19,5 |

Blg o1

820 14,1 OrL SEALE, dark brown to black

521 12,8

222 13,1 - N

21 13.5

Bi4 14,3 -

215 WY O B25.75-825 .30 SANDSTONE, cuffaceous, Brown: uil

FaE 1 +40) 23.7 ) o= 325.6-826.8, OTL SH4LF, dark bpown to black: banded:

327 14,1 =2 richer zone

5‘5-35 1.8 & o 825.?—1829.{3 IL SEALE, Eray-lighl‘:‘hrnuncﬂﬁatéﬁtl;ﬂi:lf_aﬂr
| 2219 Oh.5 | oM D11 SHATE, darlk brown to black: rich zooe

230 18,6 7F

a1l i4|EH

gaz 5.7 002 SULFIDE lavers

933 g,0) ¢ ¢ IL SHATE, jow grade _

B34 2.9~ =

835 2.2 BANDETONE lavers

217 | 430 7.8

a3z 3.9

835 G.8 IL SHALE, low to medium grade

B39 |_ 2.7

B4 g.9

COMMENTS:



-

it

LEVELAWD-CLIFFS TRON €O,

HOLE NG, _ ¥-11  SHEET _4 OF_7 DATE T _12:21/74  LOGGED BY ‘Moulean  T.D.102
DiF iﬁD[FRﬂ ‘P Tbﬁ ﬁﬁﬁ? LITH, DESCREIPTIMY
Iy B840
547 9.0 L UTL SHALE, light to dark brown: some very dark brown r
843 13.1 blaclk, high-grade zomes (thin)
sid 13.9 OIL BHALE, low grade {to 844,.8%)
345 52 41,4 QIT_SVALE, richepr (843.57-845 30)
Sida] L2 | 15,71 011 BHALE, medivm erade {to B4e,3T)
LBy ag AL
E4E s 4.1
IR | 91 1re2 Bay.43, QIL SHATE, plclher: 849,51-849.55 cozing RLTOFE
Har 20, . 530.85-851.71, QT 3HALE: thpee bish sprade Sapdec gozine
351 280 BITUHMEN
50 95 28,3 |-
33 [ 2,4 OI1, SHATE, medium grade?
3549 hd. 20 B
A55 AFLE 9o 835,23-835.87, SANDATONE, tuffaceous bands & lepses
255 1+10 13G.8] o )
337 |22.5] ~¢
B35 i 18.9] T M
554 A0 la.g) = 2| .
a0 10.8) ¢ ¢
gl 0.5 =& OTL SHALE, Iow grade
g2 18,4 -
e 11.8 I E AT e hr el b —prs e e
B 13.4 865.00-8E5.537,verv tnin. inPermitrent dark Sriy coloped
865 82 |l&,5 — |865.57-856.03 ﬁhEEF«E% Lﬂﬁtﬂﬁ“ﬂuﬁmr4ﬂ~«ﬁj-;“FFJruxuc i
gin| 9,4 ! |826,03-8¢ ey 0
a7 04.07 | 4.8 requent tnin rtoillaceous zones are dar Erav-o ETTL
I 9,4 O, SHALE., low grade
| 833 14.0 OIL SHALE, grade is increasing
8740 [ 44 18.8 Y. 370,70, MARCOLITE
4yt b s0.0]871.02 870 .85 SANNSTONE _ roffacesnus hands
37z 1 IBLG k : OIL SHALE, relativelv, hizgner grade
B73 o0 21,8 QLL SHALE, lieht to dark brown: 'opally bisher crade s
HiL 23,1 i inkermittent thin SANISTAONE lenses-higner prade nrra
875 28,50 14,7
27 1-14 . 19,0
217 {22 27.9 . 877.831-877 .91 SANTSTONE
A7H 2.6 2 ~
ﬂ:? 54 22.8 Loy o 2ol oo . ars a0k ol e M R T
i 605 l77.8] o & B AR B e
231 17.85[13.4] 2
452 45.5] & DTL SFATE  higher grade {¢o 832 26 uplyl
< S R D N [ I R ____B$J4ﬂﬂ_ﬂﬂl 47, INST CORE: 83%. 79 Zpoken Core
REL | 12.8) A8
8383 13.1] = 8
a5 =20 41,30 A 2 OTL SHATF _ higher grade (o S88 (£
Ba? 39.7
Hagy 15.4 BEE.06-890.70 GIL SHALE, medium crade
HEG i3 18.0 4
J30 0 37,3 H90 T0-8%0 .81, OTT SBAlY . hicher erade
COMMENTS!

* Mahogany Marker is tan to brown in color with somewhat contorted bedding

saturated with hydrocarbons,

The tuff zone ham a fairly even lower contact

and an undulating upper contace,



Tt ELEvELﬁND—ELIFFS IRCON L0, PROJECT: White River Shale Froject

Black &
HGLE WG, _x-11 _ SHEET _5 OF_7_ DATE'_12/21/74  LOGGED BY! mjorne T.D,Ll223,
spmid Do me | pp |l | BECE [LITH, DESCRIPTION
591 43.9 B0,83-891.90, OTL SUALE_ medium grade
232 97 44,0 B91,90-802 .03 SANDNSTINE . wirh GITSANTTE? Filled fractbu
3 44,5 892.03-8492.75 T4ST CORE;, 892,47, HBroker Core
o925 22,1
393 P W11 SHATE, medium to Liskpr opede
g9z -10 52.8
g7 19.1 096, 71-89R.78 . DT SLALE, mediam gprade
| B49E . 13,3 298.78-893,91, 951 _SYALE. higher prade
599] 37 _ |1e.8
anao 31.1 B99,77-901,84 DIL SHATE, hipher prade
GOl 33.6] 201,12, 501,22, 901.45. 901,85 902,73 - thin EASQ;EQEE
02 15.3;—TE-1- 902.80-90%,33, OFL SEALE, higher prade "
o 28.73] 9.8 0282
-~ i Lot .-
g L3 12, % 904,33-913,00, OTL SHALE, medium Srgwn to black: maders
g0 Q. z5520.1 to high grade
a0 | =40 403 15,7
| P e I OIL SHALE, medium grade
BERE _ 29,3
| ALy | Ll Eﬁg _— e
B 5.7 12
EE 35,4 o=
611 22,0 k.ﬁ'k—— OIL SHATE, mediom prade with some njgh grade hapds
14 | 21.0] &2 & . .
215 4.1 27
AR 53 10.9] ™3
ar? 45 1l.4) 3 8!
als| 73 15.5| = &
G515 34 28.0] 8
320 i1, il A J1L SHALE, medium grade
921 Jian] 9.1 :
EER “taptocl 7.8 ; - -
923 F'gg;'aj 5.3, _
azz L 07.80] &.0
) i 13.7
it Y I =0 1.9 BTT, SHATF ., meding grads
127 I o°(10.59] 7.5 i
175 40 J26,1
Q20 71 4.3
e, 1Y 9.2 _
931 75 5.9 Y
a3 B7.9% 20,4 EXpRTA Ho SAND lavers ig run (903-937)
2797 - 20 35.0 A' DIL SHATE, light brown g black O mecit Erace il
935 ) .5 Javers of high wrade; thin SAKDSTIONE layers oozipe af
G115 249 5.1 ’
w34 [-70 1.0
AT i5 3.9
314 3.7
93 2.5
04 - 21,5 |0, 59-940. 7% QLN R7.940 G0 NOS TN ue sH
41 = dzz2.8] . 4. e ———— - sarurale

COMMENTS:




THE ELEHELﬁND_ELIFFS IRUN CD. FPROJECT: Whilte Biver Suale Eraojert

Carralhan
HILE MO, _X-11 _  SHEET _& OF 7  DATE'12/22/74 LOGGED BY @& MoultonT.D. 102
S
et Dol wrx [ e ] BeeE |L1TH, DESCRIPTION
247 13,4
9473 7.4
BLL T CIL SUATE, mdedium to 'ow prade
943 &.1
44| -R0 &4, 5
47 5.0
g2 4.1
049 5.1 s
o350 8.5 M OIL SHATE, low to medium grade
a5 3,00 =2
352 x” 7.4 2 2
353 39 .8 o7
934 1l ° 3 _ :
Y53 d.8l Bk -
23] =90 3.3 =3
037 _ a4l oY .
J38 3,5 7o 958, 10-958,25, SANDSTONE, lavers. oil sgturated
any 3.2
|30 2u7 0I5 SEHATE  low cpade with interbe:d:dsn thin las
951k 3.5 . SANDSTCNE. ruffaceous: pil sarnrateq
e 4,8 r . 22-968, OTL SHATE, low grade; =ilty, finely lamipatpod
G953 50 IS e slightly calrarepus wi b Zones & seams fh 3
0:s 2l 963-24 oil or tar sacyraced
o a
155 4 F
ULa _rr$ ) 3.1 OIT SUATE . with copntarred badg
gy 2,8 —
TR 2.1 9082970, OIL SUALF, Jigat brown, low_grade
G2 15,65 7.4
470 20.80] 9,0 SANDSTONLE, thjip, coatse: oil sacturated
971 20 5.0] 970,5-971,0 OfF SHALE . 0il saturated
72 3.8 OLL SHATE, low tn medipm grade: comperent  pons E
573 4.1 o silty, finelv lamipated
a%4 Jugl o
475 5.3 =2 OTL SUALE a3 above with cogrser zones bleedine gil
3754110 3.1 22
77T 2.1] & 7 OIL SHALE, lisht grav-buff, low srade; siltwy, cowpe:
175 2.0 ™3 slighilv calecarepys
a7 5.11 ¢ %
A1 5.5 =5 8
951 T
SH2 T B Pl
gl 198" 4.6 OTL SHALE, cream to buff, low grade: surface of core iy
2L 10 50 6.5 _ "pitted" look, containg several partire planes:
| A53 + .80 ‘non-cadlecareous
A Lag OIL SHATE, pvav, low prade; figer prajped thas anovo
957 "
428 Pt} QIL SHARE, browon-dark browp, medium crade: Fine praiped
Gy finely lamigated: some mildlv Fictorted beddins
940 3¢ {around blebs)
991 Y 1L SHALE . 14 H dIN1 T

COMMENTS:




THE CLEVELAND-CLIFFS IRON C0, PROJECT: _Wnite River Shale Project

Carnanan
HOLE WO, ¥_11 SHEET _7 OF_7_ DATE:12/92/74 LOGGED EY:&JGmgag 7.0
o] Bl era | pe [ ] SoRE JLITh, DESCRIPTION
997 92 801
9493 i]v} A . QTL SHATFE, 1ight brown: beddipne mar in SAM
994 1 lavers & blebg: oil saturated at 9933
595 50 :
Gun - 1730
GG7 14
48 ,__ PYRITE blebs
993 a8 L - i
700 - X
o0l 10.57 | PYRITE hlebs, 1001.8-1007.0 SANDGSTONE
Lop? OIL SJALE, light brown, low grade
02
L0 05 '
1005 =y SANDSTOME. il saturated
1005 1-14 13,60 o
1007 c
L 58 e
1209 25 - 1009, 5, oil saturated zoge
L1810 o n I \IPYRITE. lensesy I010,3 ni] satnrared znome
1011 27,65 E g SHATE . low orade with dark hands
1012 i
1013 & &
1014 42
1015
10tel-15 s
1017 #5110
oty § SANDSTONE. thfn laver
1019 32,68 _
1020 '
1021 las
1022 g !
1023 | 1 I]G! Hole Complete

COMMENT S|



