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(1t CLEVELAND-CLibes L 2Uh 0. PROJECT: _White River Shale Project _
Aho &
HOLE NO., _X-2 SHEET _1 OF1 __  DATE: 11/24/74  LOGGED BY: Hansen _ T,D,765.84
el Sl ere | pp PRG6L REET [LiTH, DESCRIPTION
L Q Overburden -
22 SIITSTONE, braown; moderately calcareous
0 SILTSTONE, brown; slightly calcareous
0 SILTSTONE, 1light brown, slightly calcareous with PYRITE
50 SILTSTONE, brown: pyritie, slightly calcarebug | = CCK>
5 SILTSTONE, browng; pyritic, slightly calcareous
70 STLTSTONE, light.brown-gray; argillaceous:; slightly
SILTSTONE, brOwnlharE'gréy. medium o;Ex;nLyA11m1n1ted
90 SILTSTONE, brown, moderately calcareols. mcﬁ SRAhITANE
100 SANDSTONE, gray, fine-grained td meﬁluﬁ -grained; ca?care(
11C SILTSTONE, brown to dark brown; moderately ¢ 1%31 ous;
120 SILTSTONE, brown to dark brown & sﬁﬁgfot‘riﬁufxm E#EE MIC
130 SILTSTONE, dark brown, moderately galcgrn 1§i‘Sc, 1nna]
140 SILTSTONE, brown-dark brown: SIightI? cﬂcarc‘f»u~.rm Clect
150 SANDSTONE, buff, fine-grained with SILTSTONE, dark brown
160 SILTSTONE, light to dark brown, finely lamlnatedE :11°ht
il SILISTONE, dark brown, moderately calcareous
.80 SILTSTONE, dark brown & SANDSTONE, light gray V1L) et
190 SANDSTONE, light-medjum gray: PYRITE; hydrocarbon 1Tccks
00 SANDSTONE, light gray, fine-grained & STLTSTONE, dark bro
D10 SILTSTONE, dark brown with CALCITE & NAHCQLITE, pogd &,
P20 SILTSTONE, dark brown with NAHCOLITE chbj, mmﬁg mr(vi'n )
2 SILTSTONE, brown- inor SALN-ICik
40 SILTSTONE, dark brown:; abundant VAHCOJITI n CALCTIE
50 Same as above Lo ThemreeReenE
P& SILTSTONE, brown-gray, non-calcareous; .CATCITE & PYRITE
270 SILTSTONE, dark brown: GoI1itic texture CRTCITE; NALICOLIT!
P30 SILTSTONE, dark brown,Lde ratelycstranaly ealcareous,
90 SILTSTONE, (MARLSTONE) ‘brown; modérately -mwlv
00 SILTSTONE, light brown, Cééﬁé&?e%%& gg“rb*}m&q TEingki-
10 SILTSTONE, dark brown with CAIL I:H,ﬁ@gw&g@\;,gu_ HJ%‘EL—
20 STLTSTONE, dark brown, thinly laminared Smodlbise&yr
) SILTSTONE (MARLSTONE) dark brown ca]careouq S STILT T(‘\
4Q SILTSTONE (MARTQ?‘%M‘ tﬁj;n %ra ?rarpnus_ with miror
350 STLTSTONE (MARLSTONE) ~Tig %?bdarﬁy%&%wo rgopss s Ui
360 Same as _above minor FYRITE
70 STLTSTONE (MARLSTONE) . hrown; maderately f?a?&ﬁ?‘é%%%
Q STLTSTONE (MARLSTONE), dark brown, moderately calnarcpuq
90 SILTSTONE (MARLSTONE), dark gray-brown, thinly lar B
00 STLTSTONE (MARLSTONE), dark gray-brown; caﬁﬁar(*}{uks'uv{g}w)
.10 STLTSTONE (MARLSTONE) . gray tg hrown with GILSONITF'
y LdLUUll Q l'\LLLL [IT(K'\
20 SILTSTONE (MARLSTONE), dark brown; mo C' Egugf_rongl
1,30 o Same as above -
40 SILTSTONE (MARISTONE) . dark brown; moderately calcarcous
50 STLTSTONE _d . s1i - LE S bache:
on parting planés
COMMENTS:




THE CLEVELAND-CLIFFS IRON CO,

PROJECT: _white River Shale Project. ___

Aho &
HOLE NO, X-2 SHEET 1 OF7 DATE: 11/27/74 LOGGED BY: Hansen _ T.D.765
. + JAL CORE
EPTH] -MH] FRX PP TQ KiC, |LITH, DESCRIPTION
460 \ OIL SHALE (SILTSTONE/MARLSTONE
46l occasional buff laminae (hjigher grade zones are mahogan
462 colored), very finely laminated; geperally moderate
463 effervescence;
Leh 20 46?‘ZU, U.0Z" SANDSTONE, tuftfaceous, gray-dark gray
465 . 90 Al ’
466 o 466.30,0.05' Same as above
407 | g =
468 Ll
469 . 50 R o
470 A
471 L 58 =73 471,58, 0.07' SANDSTONE, tuffaceous, dark groy
o u
472 9
473 92 L -
474 .40 a9 ] 474.40, SANDSTONE, tuffaceous, dark gray; very_thin
A {Yregdlar
475
476 o
477 L 97 ' 477, Z, 0.05' SANDSTONE, tuffaceous, dark gray
478 . 04 N
479 . , 479.88 (0.02"')& 479.97 (0.03') SANDSTONE _ tuffaceons bmu
480 79,78 OIL SHALE, brown, very finely 1,%ikBrBadcoarba®1y nogwar
481 effervescence wiLh_xery_Lhln_Luffananus_SANDSIQNE______
1
28123 e RGBS 8 TT97 (00T SANDSTONE  taFEaceons 5o
| 484
4857 15 . 485.09 (0.02'Y QANDQTDNE’ thF;xnnnncr dark gray
486 .
487 B~
488 S 488,97 (0.02') SANDSTONE, tuffaceous, gray
489 N3
490 40 - OIL SHA _aboye
] 490.4 (9 SANDSTONE tuffaceous, . gra
491 '.U “ 4’91'3“’ —réa.-'—r T’T‘cm g buff ''''' R N S e lalllinatedr
492 39 ’ “medium ffervescence ’
— 0
493 =9 L
494 A
495 OTL SHALE, bhelow 491,74 buff zone: the colar becomes darke
496 brown to end of run; finely laminated, moderate CAICITE
497
498
499 \ A
500 500.0 OIL SHALE, predominantly dark brown with some dark gray
501 laminations; veryv fine lamipae; moderate to strong
1502 effervescence low to medijum grade-except where n d
503 62 500,83 (0.1") SANDBTONE Agffaceous,hlégn;:éjggg w%%\
304 bUZ LB‘DUZ;ZB bANDerNE tuttaceous, dark brow_'Tlsgprtkd
5.0:1 o NJ-D‘(U‘;UJ‘) DHL‘IUDLUNE, L-UTIaLEOUS UafK UL OWIl
04
507
508 508.23 (0.05') SANDSTONE _ tnff
509 . 509.00 (0.05') SANDSTONE, tuffaceous; GILSTONITE flecks

COMMENTS:




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

Aho &
HOLE NO, X-2 SHEET _2 OF_7_  DATE:11/27/74 LOGGED BY: Hansen T.,D.765.84
eprul ho pre | pp [Nk | HEC, [LITH, DESCRIPTION /
10 61 s 510,15 (0.20') SANDSTONE, tuffaceous & GILSONT
511 14134 — 510.61-519.90, leff ip bottom of hole & recovered partial
512 S © with next 6 feet - however much of core was ground ur
513 =9 pieces recovered were badll broken-most of the recovere
514 2 5 material is dark brown QIL SHALE (silty shale) moderate |
515 o 2 to strong effervescence (about 4 ft, of sample recoyere
216 7.1l 3 2 out of 9.3 ft. drilled-largely due to faulty core catch
517 7.1 = 9
518 7.1 2 9
519 7.1 ivx
520 8.9 SZQ,QOQ OIL SHALIE, brown to dark brown with a few thin, buff colom
521 [+12 23.9 on O laminae; very fine laminations; moderately to strongly
522 14,7 Zeo 2 o calcareous; low grade
523 10.3|—®5
524 | 10,450 90 524,45 (0,08') SANDSTONE, tuffaceous, dark brown-carrving
525 10.7~§F9—8 525.30 (0.10') hydrocarbons; wayy contacts
526 13.4 . OIL SHALE, brown to dark brown (tuffaceous SANDSTONE at
527 77 19.8 526.75): moderately calcareous, very fipely laminated
528 13,4 Tuffaceous SANDSTONE lenses:
529 09 10,6 526,83-526,86, dark brown, w :
530 Ll A 227:17-307. 78, dark brovntuavy contacts
531 [+11d i 9.3 230.70-530.085" dark brown  wavy contacts _
532 9.3 1 ’
533 97 10.3 .
534 1.0 2 . : - e , s
535 15,2 2 535,77-536,33, dark brown, wavy contacts; odorous
536 14,31 536.47-536,.53, dark brown, wavy contacts: odorous
537 10.0] @ g- 537.00-537,09, dark brown, wavy contacts; odorous
538 97 10.5 & ..
539 65°431.42 |10.6 S
540 2.9 3 ¢ [0TL SHATE, brown to dark brown; moderately calcarcous; _ .
541 [+10(¢ 12.5] 9 9 very finely laminated with a few buff colored laminae
542 {07 11.3| B 2 Tuffaceous SANDSTONE lenses:®
543 11,5 540,18-540.23, dark brown, wavy contacts with hvdrocarbc
544 459.15.2d10.8 542.56-542.,63 same as above odorous
545 13,7 544 ,17-544,20 same as above ‘
546 11.0|546.0L 545.65-546,10 same as above
547 11,2 OIL SHALE, brown-dark brown, finely laminated; moderately
548 13.8 T Tuffaceous SANDSTONE lenses: TG STrongly ¢atcareous
549 68 12,8 3 549,53-549.60 dark brown, irresular contacts with hydro
550 9.7 5™ 549.78-548.88 dark brown, lrjufar coRtacts. rggﬁqhvdm

bDons, Cd1lCd TCOUS
551 1 49 11 il
552 l6.3| 5 2
553 b 11,7 2
554 ' 462 9.7~ 3 554,58-554,65 SANDSTONE, tuffaceous as above
e -] & ¥ o Siate brownedark browne (TARE TS et PR e
556 00 3,912 3 OIL SHALE, brown-d 819" T18minated;®calcareous
557 9.9| 7 ¢
558 09 16,0 A
559 « T.el |
COMMENTS:




THE CLEVELAND-CLIFFS IRON CO.

PROJECT: _White River Shale Project _

Aho &
HOLE NO. _Xx-2 SHEET 3_OF_7  DATE:11/30/74 LOGGED BY:Hansen _ T.D.765,84
pepri] ol ere | pe 706 | KeC [LITH, DESCRIPTION _
560 10,9
561 [+80 43,48] 9.4 551,.43-561 .48 SANDSTONE, tuffaceous, brown with hydrocato
562 9.5
563 9.3
564 18.2 # 64.11-564.16 SANDSTONE, tuffaceous: dark brown with hydr
565 65 6.2 SGi.g 65.01-566.71 UPPER WAVY BED, S CEUPEaCaongoOrous
66 61 8.2\ highly distorted bedding & contacts; an- 58?8&;1% ans:
67 84 10.9 mica & magpetite grains; non-calcareous
68 11 q) _
569 10.8 669,08 (0.02') SANDSTONE, tuffaceous, dark brown, very
570 15.9 TL _SHALE, brown to dark hraun Finely laming
71 1+70 16.0 . calcareauss low ta medium grade seams-larger ones noted
572 20 14,7 s
573 21 . g ~
574 12,8 = o
575 10.5 o o 75,02 (0,02') SANDSTONE, tuffaceous, dark brown, very litt
576 9.0 © hydrocarbons
& g
577 647 o 2
578 10 8.2 © g
579 12,3/ = 8
280 14,45 9
581 |+60 8.2
582 6.4 ’
583 8.2
584 8.0
585 4,1 , i i : e
586 15.9|585.9 effervescence (medium grade oil shale with a few higher
587 12.9 }} grade zones)
588 10.8 -
589 8.3
590 9.7 DIL, SHALFE as gbove
591 [+50 17.1
592 40.0] |,
593 15.7] &
594 10.7 Lo p94 ,55-594,60, SHALE, silty, buff colored
595 13.0 3
596 14.8/ o Q
597 14,5 & °
598 14,4 o
o 4
599 26,1 9 g
600 27.5 ~9 —
601 |+40 14,0 S &)
602 15,3 ' 02,18-602,24 SHALE, silty buff colored
603 27.8
604 . 24,9
605 9,2 05,38-605,45 SHALE, silty, bhuff colored
606 5.8605.97
607 15,39 5.2 07.,25-611.88 OIL SHALE (low grade silty shale) brown ta
608 3.4 buff with CAICITE filled cavities (cavities from £11.55
609 20 3,8 to 611.70)

COMMENTS:




THE CLEVELAND-CLIFFS IRON CO.

PROJECT ! _White River Shale Project

Aho &
HOLE NO. X-2 SHEET 4 _OF_7_ DATE: 12/4/74 LOGGED BY: Hansen T.D.
ceril Dol pRx | pp LTS | WEC. (LITH, DESCRIPTION
610 8.6
611 |+30 30 5.9 b11,88-61 ,85 OIL SHALE, gray to dark gray, medium grade
612 46 5,6 0il shale
613 L 18 3.5
614 55.80| 2,5 .
615 2.2 <&
616 00 3.5 o
617 L 42 6.8 o 4 £17.85-621.23, OIL SHALE as above but higher grade
618 18.0 © 3
619 (37  [12.8 R
620 26 [43.9 = g £20,09-625.00 OIL SHALE with irregular wavy lamina.
621 [+20 17.1 - g £21.,40-623.50 SANDSTONE, tuffaceous: in lensec & blebs
622 18.6 ™ I1. SHALE, dark brown to gray, moderately calcarcous;
623 L04 15.1] A medium grade
624 12.8 ¢ 524 . 74-624 .78 SANDSTONE, tuffaceous; bleeding hydrocarbon:
625 .10 |20.1 £25.05-625.09, 625.23-625.31 SANDSTONE, tuffaceous: blecdi
; TvoocTaroons
Q26 03 27.6625,99 p25.31-627,.80 OTI1, SHAIE, brown to dark brown with some bu
27 33. lamina; moderate ta strong effervescence: thinly laminate
628 21. distorted bedding
29 28.
30 42 .7
631 1410 34 41, S 531.68-637.00 OT1 SHAIE, tan-light brown: moderate-strong
c32 26 Ml effervescence: low to medium gra&e
633 19,5 = Q
a4 19 R o
£33 29 12.0 cr: —
a3a 13.0{ — g
37 22 g 3 37.00 OTT, SHALE _brown-gray: thinly laminated; modera
638 L19 14,8 - g effervescent; low to medium grade .
639 L 80 9.8 o 9
640 42 12.3| & = b40,68-641,03 MAHOGANY MARKER, SANDSTONE, tuffaceous; oj
41 ] 0 67 l11.6 41.13-641.18, 641.45-641.50, A41.71-641.73 SANDSTONE.
642 11.1 tuffaceous, dark brown-black; minar hydrocarhons
643 9. _
644 ,__,__% 12, 5]
| 645 _+69 16,.3|646.00
646 47 . IL SHALE, buff to light brown to reddigh dark brpun;
647 27.7 finely laminated; moderately calcareous: medjum grade
648 o ls 20.7 S with some higher grade zones that are mahogany to black
1649 21,9/ om in color
650 13.4316.2| = S
651 |-10 32.6| @ &
652 40,9 o™
653 i ~n 31.9"-"51J $53.00 (0.02') SANDSTONE, tuffaceous, light grav
654 | - “.387[53.1] 9
655 43, =2 Core body broken: many very thin, poker-chip-like
656 i 43,8 ™9 pieces; apparently a zone of lost core; all pieces
657 g gg 43.8| o= | are high grade OIL SHALE
658 O < o 43,
659 . 43,8
COMMENTS:




THE CLEVELAND-CL:FFS IRON CO.

PROJECT:_White River Shale Project

Aho &

HOLE NO, _X-2 SHEET 5 _OF_ 7 DATE:__12/4/74 | OGGED BY: Hansen T.D._ 765
brprl Dol rrx | pp 764 | Bee [LITH, DESCRIPTION _

660 43,8

661 |-20 20,350142,1 61,67-663,48 NAHCOLITE & CAICITE: zone of solid c¢rvstals
662 460.,90] 8,5 highly effervescent-only partially dissolved; some of
663 400 A45]37.6 crystalline material is translucent brown-vitreous-wax
664 430 45,7 luster; a very distinctive zone

665 42,9 { 665.74-665.95, SANDSTONE, tuffaceous; brown with wagy¥aas
666 23.7!665.91 QTL SHALE, dark brown- - i i

667 19,7 fi

668 30 33.4 } 20

669 70 50,1

670 24,1

671 |-30 58 le.1

672 76 20.1

673 18-38lae .4l o

674 132:70 l42,9] =

675 21,68140.2] £ 1

676 33.93127.1) o 3

A

677 h 91' 21,6 o~ N

678 22.35125.31 —9

679 50,93 135.6] B &

680 41,95 (17,7 = 2 680,00-684,.55, OIL SHALE, dark brown, finely laminated, |
681 [-40 33.68 [19.5| ¢ 9 moderately calcareous; low to medium grade

682 1§7°% 14,0 A'=

683 15,1

684 13,85 26,5 684,55-685.47 OTI, SHALE with wavy bedding

685 47 30.01684.9 011, SHALE, buff tao dark hrown y, finely laminated: moderate
686 9.5 efferlesnenh._iow_to_medumgmde_axae.pr_mheruu_g,bm_
687 13.4 grade is noted

688 25 14.7

689 21,5

34.7

691 |-50 29.0

692 24,2 | 5™ 692,58-692.70 SANDSTONE, tuffaceous light hrown: with
693 22,5 = NAHCOLITE & CALCTTE i
694 33 26,4 N S ——
695 34.2 | o N

696 25.1]— 3

697 0.8 P&

698 Jes8 _N15.81— 3

699 13.11 ¢ 9

700 425.91 1 8.9 | P =

701 [-60 15,6

702 443 702.82-702.87) SANDSTONIL tuffaceous: dark hrown
703 11.3 | 003.08-703,123 Wich MAGNETITE, "PYRITE & B oRGEAREOTE

704 ¢ 74,92 11,8 J'— 704 ,75%-707 .80 OIL SHAILE. lieht hrown-buff finely laminat,
705 oo | 845 704.87 moderate effervescence: low grade

706 .4(1).43 4‘5

707 9.3 DIL SHALE, tan-dark Brown - dark gray lamina; higher grad
08 K] 5.8 zopnes are mahogany tao black; lighter calared zones are
709 . S.l :

COMMENTS:




THE CLEVELAND-CLIFFS IRON CO.

PROJECT:_White River Shale Project

Aho &

HOLE NO. X-2 SHEET & __OF7 _ DATE: 12/5/74 LOGGED BY:Hansen  T.D.765.
EPTL TMI-! FRX PP %(% l({:gERIF LITH, DESCRIPTION .

710 31 6.4 ‘ SANDSTONE, tuffaceous zones: 708.61-708,64) dark gray to
711 |-70 11.7 709.85-709.87) Hark brown;
712 26.3 710,31-710,58) minor magnet
713 20.7 712,38-712.36) & hydrocarbo
714 11 11.2 . o odorous

715 7.9 ;:’ 715,45-717,40 OIL SHALE, light gray-tan-light brown:

16_ 36 9.8/ moderate effervescence; medium grade

717 31,9/ o x

718 25 4.6 o

719 25 8.5 o O

720 B4 5,6] O ¢ 720.60-723,86,01L SHALE, light gray-buff colored zone:
1721 |1-80 08,95| 2,6 =9 medium laminations; moderately calcareous; low grade -
722 05,771 .3.2 S g feels like MUDSTONE

723 56 4,2

724 20 805

725 78 21.8724.84 725,67-726,00, SANDSTONE, tuffaceous; light brown-gray;
726 37.0 wavy contacts & bedding; hydrocarbons

727 15.5 O1L SHALF 112ht brown, lmhtﬂ_x_&_buff_lgminah_me.d_um
728 79 10,6 grade

729 1.4 728.47-728. 53. SANDSTONE, tuffaceous, dark brown; some
730 25.34] 7.0 . hydrocarbons & MAGNETITE

731 |-90 5.6 o

732 567 L‘:.".oo ,

733 178.96] 6.3| _ -
7134 5.1 o2

735 3.1 Q

736 33 8.7 o 9

737 | 3.4/ © g -
738 | 84 9.1 = 9 e
739 9,5 H 2
740 5.5 QOIL SHALE, low grade (same as above)

741 |-1046 3.9

742 3.1

743 29 5.6
744 64 8.4 744.60-744 .71 SANDSTONE, tuffaceous: dark brown-minor
745 2.7|744 .84 hydrocarbons ,
746 3.8 OIL SHALE, buff-light-brown-light gray:; thin lamina;

747 2.8 moderately calcareous:; minor hydrocarbons; PYRITE,

748 2.6 NAHCOLITE; low grade; irregular wavy laminae
749 2,2

750 5.9 750.00-750,25 OIL SHALE with irregular wavy laminae

751 4110 3.2 751.00-751,21 SANDSTONE, tuffaceous, dark brown with smal
752 l.4 amount of bleeding hydrocarbons

753 2.3

754 1.8

755 ‘ 6e2

756 4.1 756.35-756.71 OIL SHALE wi irregular wavy lamjnae
757 5.9 757.22-757.45 SANDSTONE, tuffaceoug: dark brown with
758 4,3 exce

759 - 1,3

COMMENTS:




THE CLEVELAND-CLIFFS IRON CO, PROJECT:__White River Shale Project

Aho &

HOLE NO. _X-2  SHEET 7__OF_7 DATE: 12/5/74 LOGGED BY: Hansen T,D, 765.8
EPTE -rMN FRX PP 'égﬁ ﬁggg LITH, DESCRIPTION

60

761
162 762.00-764,05 OIL, SHALE wi

763 763.,00-763,52, NAHCOLITE Vug

764

765 To 765.84 (6:30 AM. 12/6/74)

Il

COMMENTS:

PR




