Tne CLEVELAND-CLIFES TRON CO.

PROJECT:__White River Shale Project _
Gentzler &

HOLE NO. __X-s _ SHEET 1 _OF_1  DATE:!1/12/75 LOGGED BY: Starbuck T.D.38
pepTid Ded Frx | pp [Gh | REC: [LITH, DESCRIPTION
8] QOverburden

£6 Samples not recorded

190 No samples collected

233 OIL SHALE, dark

243 N1, SHALE, dark

253 OIL SHALE, dark with minor SILTSTONE, SAKDSTONE inclus
253 OIL SHALE, dark with minor SILTSTONE, SANDSTONE inclusir
273 011 SHALE, dark

283 011 STNALE, dark

293 No Recoverwy

303 OIL SHALE, dark

313 N QOIL SHATE, dark

323 | OIL SHALE, dark

333 OT1. SHALE, dark

34 OI1 SHALE., dark

353 011, SHALE, verv dark brown: brittle, slightlw calcarge
3eQ Same_ag above - brief, low flow of water at 3~9 fr,

370 011 SHALE, occasjonal very fipe MUSCOVITE., very calcam
380 OTL _SHALE, occasional very fine MISCOVITE. very calcare
390 SHALE, occasion i ite: v ¥ g
400 SEALE, " " L " i
410 SHALE. 1] [ 1" Tt

"_\O SI_LALE n [0} y "

430 SHALE, " ! " "

440 SHALE 1 ' b "

:J'*S_[‘l SHALL 1t (&) I 1T

&6_(1 SHAT;E 1 1t 1 1

470 SHATE 1 " " h

480 SHALE " " " . e
&9{} C;HAT,F, " T LA n

500 qHATE 1 A} n 1t

510 Begin Coring

COMMENTS !



HOLE NO. %-5 SHEET 1__0OFz_ DATE: 1/13/7s LOGGED BY: grarhuck T.D,

Moulton &

bepry] B Fre | pp (%4 gEgE LITH, DESCRIPTION

510 10,10 OIL SHALE, dark calcareous

511 42 QT7, SHALF, dark calcareous

512 22 OI1 SHATE, dark calcareous

513 30 QI1, SHAIE, dark calcareogus

514 f8.72 514.,40-514,52 SANDSTONE bed, non-uniform

215 0 515,70-515,73 SANDSTONE

2la OTL SHALE, dark calcareopus

517 40

518 25,75

519 L 38 OIL SHALE, lieght calcareous

520 OIL SHALE, dark

521 o OIL SHALE, dark

522 L6l o SANDSTONE with dark OIT, SHALE heds

523 = X SANDSTONE, calcareous, with light-colored O SITATE
524 3 o SANDSTONE, calcareous, with light colored DIL SiALE
325 o7 SANDSTONE, calcareous, with light colored 0TI SHARE
526 L 58 « E SANDSTONE, calcareous, with light colored QTL SEAME
527 R SANDSTONE, calcareous with dark colored DIL SHALR

528 =3 L SANDSTONE, calcareous with dight, ¢colored QIT. 5’\’rg§¥§
529 o "e SANDSTONE, calcareous W{Eh'llQFtAQD ored a?fx NG

530 LR A= SANDSTONE, calcareous with 1izht colored DI IATE

531 SANDSTONE, calcareous with light colored OIL SHALE

532 L 46

533

534 ¢

535 42 .49 SILTSTONE, calcarepus with dark OIL SHALE bands

| 53¢ SILTSTONE, calcareous with dark OIL S[tALE bands

537 L 20 SILTSTONE, calcarecus wikth dark QIL SHALE bands

538 L 50 SILTSTONE, calcareous with dark OIL SIiIALE bands

539 73 i STLTSTONE, calcareous with light OTI, SHALE bands {jp EL
540 63 LT 70 SILTSTONE, calcareous with light OIL SHALE bands __°H°
541 A —
542

L 543 12 QTI, SHALE, cream to medinm brown, Jow tn meditm crade w
544 some SANDSTONE lavyers, oil saturated

545

544

547 24.31

548 51

549 549,25-549.36,  SANDSTONE laver oil saturated

550 ;

COMMENTS:




THE CLEVELAND-CLIFFS IRON CO, PROJECT:

White River Shale Project

Moulten &

HOLE NO, X-5 SHEET 2_OF7 _ DATE:1l/14/75 L OGGED BY: Starbuck T.D. 605
beetdl Ded rre | pp '%Egr KEC. [LITH DESCRIPTION

550 57 OTT, SHALE, low grade

1 +130 g
2 6.7

553 7.6

554 13,4

555 10,0

556 40 9,7

357 10.9 ™ 557.00-557,20, SANDITONE lens, cil saturated
558 9.5 ;3

559 10.4] = %
560 11.9) 85 [

561 $120 32,7 o

5:2 29 14.50 562.,25-562,35% SANDSTONE laver, oil saturated

563 9.7 2 & [

564 =

565 L4 79

566 37 5.6 & &

567 37 13.0

5~8 21.3

560 1.6

570 70 il.1 ¥ 570.85-571.03 SAND laver with contorted silt lenses
371 +110 03.98| 9.8571.04 571.73-571 .84 SANDSTONE discogtinnons zeopne

572 0°*las {109l A

573 &£ 31 14,3 573.31-573,35 SANDSTONE coarse laver
574 0% [15.9 573.65-574.00, SAND-STLT hed with vertrical healed Frac.
575 03.81(11.7

576 02157 9.7 011, SHALE medium gcrade

577 op° | 10.48|13,7 577.02-577 .48 SANDSTONE laver, coarse craived; pile,

o 3

578 4% 8.6 o
579 48 8.5 0TI SHALE. medium-dark brown: siltv- maderate o verwy
580 15.44(10.1 calcareonss numerons scattered CaCQs pisolites:

531 4100 35.29(13.0 . occasional PYRITE & HEMATITE: much BIQTITE

582 134-%7115.4 i 582,20-582,.51 SANDSTONE, tuffaceous, oil imprecnnted wi
583 58 1.1 o several contorted SHALE lavers: 583.23-583.28. same_a:
584 58-%1111.0 o™ TIove
385 44.92111,2] = Q

36 42 03/ 32

587 89 12,4 =7

588 46 __ 110,91 7 9 Parting plane coated with BRIOTITE & STDERTTE (7)

89 12.9011.0/ § 3

550 i1 12,1 : g 590,02-590,21 SANDSTONE  tuffacenus: altrtered ail saheat
591 |+90 96 15.2] & @ 591,48-591,91 " n " .
592 Bl73 103 °F .

593 90°| 5 12,4

594 P BEGD 13.0
1505 50 10.3 o

G 08 9,1 4

597 117 14,7

98 o2 14.5

599 20095 | 9.9 599,95-600.00  SANDSTONF _ tuffaceans with CILSONITE hlc

COMMENTS! « Ground up 1.04 Fr. at bottom of run.




THE CLEVELAND-CLIFFS IRON CO, PROJECT! White River Shale Project

HOLE NO. X-6 SHEET _3_0F_7  DATE:_1/15/75 LOGGED BY:!Gentzler T.D._805.1
peeTi] el Frx | pp ot | Roee JLiTh, DESCRIPTION
0] .
201 480 601.46-602.50 Lost Core
02 7
603 i0.2 |z07
Q4 8.7
505 15.4 T
€06 10 &4 605.90-608.03 UPPER WAVY BED., SANDSTONE, tuffaceous:
07 5.1 highly altered & contorted: slightly calcarcous
508 03.77]10,1
09 11,5
610 12,5
11 |+70 16,0 OIL SHALE, light to dark brown, thinly lamirated; low kg
512 95 16.1 medium grade
£13 17.9
G 14 15,6
615 10.3] =
516, 9,2 &
617 6.9 = MARLSTONE - OIL SHALE, low grade
518 o7 8.6] & &
519 12.7] o ©
520 55 13.1] 7%
621 |[+60| 9° 7.0] © o
622 & 7.4] = 5 7
23 8.9 & @
634 153 5.2] O F MARLSTONE - OLL SHALE, very low grade: buff-mediim griy;
£25 7.9 » lightlv banded, fine prained, finely laminated;
626 14.6 calcareous: hard, competent
627 13 13.0 i
528 466 7. 6 58.66
L2 33 9 * OTT. SHATF cream to light hrawn with zones of hlaclk:
630 17.1| LOST low grade with smal opes of medium to high grade
631_|+50 12.5 EDEE?
637 30 9.81633.0¢
£33 8.2
634 20 0,
635 27,4
234 29.1 ® QT1, SHAIE, richer zone
837 11 10,21 *
38 11.9]
c39 62 13,9 ™~
&40 s§ _ Ji3.s] 3l
64l [+40 30 N13.2]
Fﬁg 24,90 9y .
£43 26, B ; OIL SHALE, richer zone
G4l 13.3] o 2
645 18 5 o9 o
£46 Z. a2 e 0711, SHATE, richer zone
647 0 13,
B4R 75 [
49 i
COMMENTS: * Presumed left on the bottom - was recovered on the next run.

** The 30.47 Ft. interval includes 4,34 ft. of recoring of material left
in the bottom of the hole from the previous run.



[ E P U [ T 1

AOLE NO, _X-6 SHEET _4 OF_7  DATE:_1/15/75 LOGGED BY:iMaultan T.D,
prpr Dol Frx | pe | 064 e |LiTH DESCRIPTION
650 74 5.0 ' SILTSTONE - MARLSTONE buff-light gray: hard: numerous
6551 |+30 63 2.5 parting planes
652 25 8.
653, 67 4.0
654 4,
655 10 2.7 MARLSTONE, light erav, hard: calcareous
636 l. L.
&57 72 2.6
658 85 2’565!4 Bottom 'A' Groove
£59 17.50] 9.8 - OTL SHALE, light brown, low grade
£60 68 15.4 f
anl |+20 82 19,2 661,82-661,90 SANDSTONE, oil saturated
662 31.4
663 48.60117.2
S Hk‘éq 15,9 OIl, SHALE, brown-black, medium to high grade: thinly
66i 19 13‘ LAl e el
[21516) [0]3) 13. SANDSTONE, layers, oil saturated
a6 10.80121.9 2
qe8 31
£59 23 26, OTT. SHAIE dark heaowun to hlack bigh grade
670 26,4
671 |+10 475 42.7]
572 38.3| &
673 12 25.0] ©
674 19.7] °°F OIL SHAIE, brown, low to medium grade
875 33 l16.7] 8 =
675 11.5| - &
677 20.7] ~ %
a78 lao l1i9.0] % 3
579 14.3] & &
280 13.85(10.1
G81 | 0 {25 13.5 681,54-681.90 MAHOGANY MARKER, SANDSTONE. tuffacecus, w
£82 164 11.8 interbedded shale, brown-grav: uneven conktacts & cont
£83 9.4 bedding - expecially at the topl some interbedded sha
-84 73 12, —_
~85 14,6
85 2 32, SANDSTONE, layer, oil saturated
87 27.1
688 30%105 36,7 0IL SHAILE, dark browp, high grade
AR89 146+ "V 18,7 [ 0IL SHAIE, light to medium brown (dark brown-black in o
€90 152:45 [20.8 681.90 rich zoneg: i
591 |10 32,1 {medium-high srade zones: :
92 436 26,0 or podg of HEMATITE-PYRITE; thin tuffaceous SANDSTONT
593 {6 38.1 layers "MAHOGANY ZONE"
=04 434,94 |35.9 .
1595 21 /1.1 e
596 15,26 182,
697 147 68,
98 42 .1
699 13438 ko7

COMMENTS:



{4

BT

bl

HOLE NO. __X-6 SHEET 5 OF_7_  DATE! 1/16/75 __ LOGGED BY: Gentzler T.D, 805.
beprl ol vy | pp [0 i LITH, DESCRIPTION
700 3¢,8 700,20-700.25 SANDSTONE, tuffaceous: thin lavers
701 ] =20 .31 18.7 OIL SHALE, dark brown-black: medium to high grade: thi
70§ 25,8 laminated
70 39.1
704 30 .4
705 .38 16,7
706 .37 19.4 5™
707 36.7E:f3 0IL SHALE, dark brown-black, high grade
708 .97 46,93 o
709 41,457 SANDSTONE, tuffaceous; thin (less than 0,5') irregular
710 .09 32,27 % T
7111230 22 19.79 &
712 27,15 3
713 96 135.1% &
714 17.4° F OIL SHALE. brown: medium grade
715 .80 16.
715 4D 21.
17 28,
8 80 35.8
19 15. Y
"éﬂ " .SZ.T? ;J 0 0T1 SHAIE. cream colored to medium brown, low to medi
11 . T3 - X ’ ,
722 11 12, A inclusions of SULFIDE minerals
723 30.8
724 355
725 27 a3,
124 24, Q11 SHALE, brown, medium grade
727 23,
728 23,
729 32,
0 .94 01,
731 | -50 49 120,18
?gz 13.3;:: OIL SHALE, buff to light brown: low grade
733 292 10,3
734 13.4R7 o
735 13.90
736 57 123,479
737 9,3% §
738 68,93 9.9~ &
g .63 715 @
740 .29 %
741 | - 7.
742 35 l19.4
743 7.7 743.92-7446,20 SANDSTONE, tuffaceous: o0il saturated
44 55 6. h
745 217 _
246 28,3
747 10,
T48 38 7. OTL SHATE, light brown, low grade
9 19 OIL SHAIE, hicher grade zaong -

COMMENTS !




THE CLEVELAND-CLIFFS IRON CG, PROJECT: White River Shale Project

HOLE NO, Z=6 SHEET & OFz7 _ DATE:! 1/1s8/75 LOGGED BY mMoulran  T:D._gqs,

EPT TMH FRX PP r%BL CQR? LITH DESCRIPTION
50 56 39, 00 QIL SHALE, brown to black: higher grade zone
72511 -70 13.3 A
52 sy o [+ OTL, SHALE, light brown to black: low to medium grade wi
753 B558 2.1 zones of high grade: interbedded SANDSTONE & soge
754 5% 28l 5.3 ki
755 470N 4.2
136 63— 20,1
757 "75.53 18.8 0TI SHALE, higher grade zone ; interbedded with SAND
758 PR 63 lavers; some dead oil oresent
759 .15 15.8
70 15.0
751 | -80 .00.60| 8.7 Top of 'B' Groove
762 .07.50] 5.8 2 OIL SHALE, low gzrade
7463 04,300 3. J:'[n
754 4.8 = o OIL SHALE, light brown, low grade
755 .43 7.7 82
766 L26.50 5.4 -@
767 L6k 7.9 &
758 6.4 3 §
769 .17 5.2 - g
770 5.9 « 0
o
771 | -90 L33 9.3 A
7172 3.9 d
773 .51 3.6
14 73 Z.
775 R4 11.0 775.60-773.00 SANDSTONE, ail saturated
776 10.0
777 11,
778 00.95/11.2
779 8.5 OTL SHAIE, light brown, low grade
780 10.1] ‘
781 | 100 9.0787 1o
782 .78 8.6 OTL SHALE, light to medium brown, wedium grade:; some
783 6.6 thin SANDY lavers {oil saturated)} present
784 .83 4.0
785 .26.33] 8.1
785 rg37+°21 7.0
787 .23 5. SANDSTONE, thin laver: oil saturated
788 2.7 MARLSTONE, light eray, hard: calcareous
789 .95 5.1 OTL SHALE, light brown, low grade
790 7.1
791 F110 .79 5.1
792 .18 7.3
793 .20.83] 3.5/
794 2.3 MARLSTONE, light gray, hard: calcareous
795 4.0 .
754 51 5.3
797 89 6.0
798 1.3
799 L4 1.6

COMMENTS:




THE CLEVELAND-CLIFFS IRON CO. PROJECT! White River Shale Project
HOLE NO. __X-5 SHEET _7 OF_7  DATE:_1/16/75  LOGGED BY:Moulton T.D._805.

peeru| Tood rry | pp [ RECS JLITH, DESCRIPTION
00 84 7.9 QIL SHALE, low grade
201 81
802 44
803 50
04 1
805 U503 END OF HOLE

COMMENTS:



