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HOLE NO. _ X-4 SHEET _1_OF11__ DATE:_1/1/75 LOGGED BY.& Kangag T.D._958.0
el Bed rre | pp RG] ERSE lLrTh, DESCRIPTION
180
190 —
200
210
220
230
240
250
260 SILTSTONE, light grav; slightly effervescent
270 SILTSTONE, light gray; slightly effervescent
280 SILTSTONE, light grav; slightly effervescent
290
| 300 SILTSTONE & SANDSTONE, light prav
1 310 SILTSTONE, light gray; slightlv effervescent -
320 SILTSTONE, light gray: slightly effervescent
330 SILTSTONE, light gray: glightly effervescent
340 SILTSTONE, 1light gray, fine grained; slightly effervesce:
| 350 SILTSTONE, light gray, fine grained; slightly effervesce
3¢c0 SILTSTONE, light gray, fine grained: sligitly effarvesce
370 SHALE, light brown: slightly effervescent: some GILSONIT
330 SHALE, light brown
390 SHALE, light brown
400 SHALE, light brown
410 SHALE, light brown .
420 SHALE, light brown
| 430 SHALE, light brown - —
| 440 SHALE, light to medium brown
450 SHALE, light to medium brown .
450 SHALE, light to medium brown; slightly effervescent __ .
470 SHALE, light to medium brown: slightlv effervescent
480 SHALE, light to medium brown; slightly effervescent .
490 SHALE, light to medium brown; slightly effervescent _
500 SHALE, with minor SANDSTONE, light to medjium brown
510 SHALE, with minor SANDSTONE, light to medjum brow
520 SHALE, medium to dark brown, with mipnor soft, white minxs..
530 SHALE, light to medium brown —_
540 SHALE, medium to dark brown _
550 SHALE, medjum to dark brown
560 SHALE, medium to dark hrown
570 SHALE, medium to dark brown
580 SHALE, medium to dark brown
590 SHALE, medium to dark brown
| 600 SHALE, medium to dark brown _
| 610 SHALE, medium to dark brown
621 SUALE, medium to dark brown
630 SHALE, medium to dark brown
640 i SHALE, medium to dark brown
650 SHALE, medium to dark brown
COMMENTS:

Chip samples to 660 feet
Coring began at 660 feet




THE CLEVELAND-CLIFFS IRON CO,

PROJECT: White River Shdle Project

Sundberg

HOLE NO. X-4 SHEET _1 OF_e_ DATE:_1/2/75 LOGGED BY:& Kangas T.D._958.0
epl Do Frx | pp 056 | EEC |LITH, DESCRIPTION .

660 .30.9 OIL SHALE, light to dark brown, low grade; fimely

661 L28.80 laminated

62 ,20.60

663 .12.40

664 L09

665 .12 Same as above; badly broken - Slightly calcareous

666 -44-°9

667 |+17 ,40,95

668 . 54.90

669 .35.68

670 T2 OIL SHALE, light brown, lo

71 3559

672 81-°7

673 -%3.43 ;_;

674 .20.53 e

675 .06.60 e Same as above

676 .48 83

677 [+16 .37 -

678 .18.70 N OIL SHALE, light to medium brown

679 .17.69 T s OIL SHALE, light brown with minor SANDSTONE bands

680 rvse =3 OIL SHALE, light brown with minor SANDSTONE bands

€81 38.85 T 9 OIL SHALE, light to medium brown

682 ,50.77 o e OTL SHALE, light to medium hrown

683 .27.66 OIL SHALE, light to medium brown

684 58 OII _SHAIE, light to medium hrown

685 26.89 OTT1. SHAIE, light to medinm brown

686 .43 OIL SHALE, light to medium brown

687 |+15 L 6D OIL SHALE, medijum to ljght brown: low grade; badly

688 '95'4/ fractured during drilling ~

689 {358 690.4

690 .40.73 i )
691 OIL SHALE, light to medium brown, low grade: calcareous
692 with fine laminations L
693

694 OIL SHALE, light brown, low grade

695 OIL SHALE, light brown, low grade

696 o OIL SHALE, light brown, low grade _
697 [+144 o™ OIL SHALE, light brown _
698 " QTL SHALE, light hroyn.0698.72-698.80, SANDSTONE, ofil .
£99 32 8 O. OTT,_SHATE medium hrown

700 O.m QTL _SHALE medium brown  low gradp;700'18-;9?'%g{his‘é:lci_r
701 65 3 -

702 B 5 OIL SHALE, light brown, low grade

703 50 B 8 OIL SHALE, light brown, low grade

704 i OIL SHALE, light brown, low grade; /0%4:82-70%.70 SANDSTU:
705 i 6481 A OIL SHAIE, 1ljght brown, low grade

706 706,.,77-706.85 SANDSTONE, o0il saturated

707 |[+13( L 25 10.1 OIL SHALE, light brown, low grade

708 45.58]10, OIL SHALE, medium brown, medjum grade

709 . 11.4 OIL SHALE, medium brown, medium grade
COMMENTS: ‘



THE CLEVELAND-CLIFFS [ruN LU,

PROJECT: White River Shale Project

Sundberg

HOLE NO., _x-4 SHEET 2_0F&  DATE: 2/2/75 LOGGED BY:&Jng&i,T.D.jBAJLm
EPTH fMM FRX PP L%B gggE LITH, DESCRIPTION
710 13.2 DIl SHALE, medium gray-brown
711 36.7 DIl. SHALE, medium gray-brown
12 22 16,1 SANDSTONE . 0il saturated & OTI. SHALE as above
713 .71 9.4 OIL SHAIE, light brown, low grade
914 7.2 OTL SHALE, light brown, low grade
915 .68 1.2 DIT. SHALE, medjum brown, moderate grade
916 46 5.0 OTL _SHALE, medium brown, moderate grade
917 p12 JAh 13.9 DIL SHALE, medium brown, moderate grade
18 24 .8 DIL, SHALE, medium brown, moderate grade
| 919 .18.5510.4 OTL SHALE, medium brown, moderate grade
920 9,7 120.73 )
721 )
722 )
723 )
124 )
725 )
726 )
727 W110 )
728 )
729 )
730 )
731 )
732 ) LOST CORE
733 ) ’
734 )
735 % )
736 )
737 1100 o )
738 S )
739 =3 )
740 © o )
741 a : )
742 @ )
743 P § ) .
744 —~ O )
745 T 9 )
746 — A )
747 #90 20 2017.8 DIL SHALE, grav with light brown bedding
748 .30.7514.0 DIT, SHALE, low to medium
749 30°7719.6
750 e d245112,5 DIL SHALE, medium brown, slightly calcareous
751 BN ENR DIL SHALE, medium brown, slightly calcareous
752 'é 93| 8.9 D)IL SHALE, medium brown, slightly calcareous —
753 4184 I, SHALE, medium brown, slightly calcareous
754 52 3310.7 IT SHATE, medium brown, slightly calcareous
755 ‘ .25,7214,2 I SHALE, medium brown, low to medium grade
756 .10.6001,5 IL. SHALE, medjum brown, low to medium grade
757 80 .09.6110.5 I, SHALE, low grad
758 ‘¥9-7810,4 IL _SHALE, low grade, calcareous
759 21 10.0 IL SHALE, medjum brown
COMMENTS: *Accuracy of core from this run is questionable - recovered core was badiy

broken and jammed in barrel (exact zone or zones represented by missing
core is uncertain).
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HOLE NO, _X-4  SHEET 3 OF_6_ DATE:_1/3/75 _ LQGGED BY: Kangas T.,D.958.0
eeri D rrx | pp [966 | RECS [LiTH, DESCRIPTIO

760 'é +20 12,1 DIL SHALE, ervescence
761 L25.76] 11.4 DIL. SHALE, " " " " " - "
762 A é.bz 11.4 DIL SHALE. " " 1" 1" T} " "
763 :}é.) 10.7 DIL SHALE, 1" " " " " 1" "
764 .}6754 10.6 DIL SHALE, " " " " 7] T "
765 ,38.69] 11.5 DIL SHALE, " " E " " " "
766 .32.75] 13.7 DIL SHALE, " " L " " " "
767 |+70 -88-%3 9.9 DIL SHALE, " " B H " E B
168 ' 2168/ 11.1 DII._SHALE, " " " " " " "
769 20.70| 16, IL SHALE " " " " " " 1
770 .51 12, IL SHALE " " " " " " "
771 .20.50] 9. 1L _SHALE, medium to dark brown, medium grade

772 .35.61] 5.2 1L SHALE, medium to dark brown., medium grade

173 'ég} H 9. IL SHAILE, medium to dark brown, medium grade

774 enoY 1.7 0¢ eo 74.67-775.37 UPPER WAVY BED 27

775 :94-°0] 7, :

776 -83:78[ 15,

777 |+60 23.88/ 13,9
| 778 31 9.

779 .50 6.

780 L 40 8.7 bl

781 05,65 8 v

782 i 4.6

783 14,4 ,

784 15.3

785 12.

786 r45-%Y] g5

787 |+50 L 42.50] 10,2

788 16,5 .

789 39.4 &

790 91 17,00 & oo

791 28 12.0] o %

792 12.7 98

793 46 13.6| 8 v o
794 14,9 - o

795 L 50 14.7 2 8

796 32,9 5 3

797 [+40 31 19.4 A&

798 14,0

799 34,76116,

800 61 34,4 .

801 15.1

802 L08,72| 7.2 IL SHAIE, medium brown - gray

803 L75 5.7

804 38.85| 6.1

805 47.66| 3.0

806 : b 43 7.7

807 |+30 2%:88] 5.6 97.20

808 55.901] 4.6 OI1 SHALE, medium brown, medium to thh erade: faint
809 ¥4 2.8 bandipg, w gak effervescence

COMMENTS: »

A 0.70 ft. specimen exhibiting all the physical characteristics of the _Upper
Wavy Bed appeared in the core and was logged at this point. However,
comparisons with other drill holes and with deeper identifiable zones in the sa
hole suggest that the proper vertical position of the Upper Wavy ‘Bed “should be
approximately 760 ft.



THE LLEVECAND-CLIEHES 1ndN Lu,

PROJECT :_White River Shale Project __

Kangas &
HOLE NO, X-4 SHEET 4 _OF e  DATE:__1/3/75 LOGGED BY: Sundberg T,D, 958.0 ¥
seal Dl R | pp [0 EERS DESCRIPTION
810 .37.97 1.0 OIL, SHALE, medium brown, ‘PSS“““ £ Maae faint band
811 «60 1.5 OIT. SHALE, " "
812 .60.89 3.5 OIL SHALE’ " (2] LA} " " "
813 10'6 OIL SHALE‘ 13 ] 11 " " " "
814 .98 15,3 QIL SHAILFE, medium brown, medium grade: faint banding marld
815 .90 14,2 by dark bands locally - lenses of SANDSTONE with PYRITH
16 .80 35.5 - high grade zones: slight effervescence
817 | +20 16.3
818 .21 14 .4
819 .10,1912.9 OIL SHALE, medjum brown, medium grade
820 .12 28.5 . OTL. SHALE, medium brown, medium grade
821 .50, [28.9] . @& OIL SHALE, medium brown, medium erade: 821,50-821.70
822 45 [21.1] &£ o OIL SHALE, medium brown, Beqiiw. %adS“sﬁﬁthg'iﬁdas
823 31.6817.9| o 2 OIL SHALE, medium brown o hurl. - medios orade:2859 -8
824 25.0 \1;8 AND UN cands, O sa ura ed
825 .50 43,4 & o 825.5-827.5 OIL SHALE, dark brown, high grade with
826 45 2.2 o o SANDSTONE lenses, jirregular, oil saturated
827 | +10 40 29.6|1 8 8
828 21.9| 3 3
829 20.2 | B & OIL SHALE, light to medium brown, low grade
830 .84 14.5 OIL SHAIE, light to medium brown, low grade
831 .75 [10.3 DIL SHALE light to medium brown, low grade
832 3.9 DT], SHALE, light to medium brown, low grade
833 .83 16.9 PDIL SHAIE’ light to medium brown/! loy grade
834 67 11.5 I1_SHAIE _light to medium browd,—low—grade
835 .64 13.1 DIL SHALE, light to medium brown, low grade
836 55 (12,2 36.5-837.1 MAHOGANY MARKER (SANDSTONE, oil saturated,
8371 Q .57 [10.91837.60 wavy upper & lower contacts)
838 24 9.1 I1, SHALF, bapnded light brown-buff-dark brown, low grade
839 41 11.1
| 840 3.
841 27 3.9 II. SHALE, light brown-buff. calcareous: SANDSTONE lense
842 37.8 DIL SHALE, medium brown, with dark banding
843 0,9 IL SHALE, light brown, thinly banded: slightlv ca' arcou
844 D2.6
845 .09 16.7 DIL SHALE, light brown-buff, low to moderate grade
846 30,5 .
847 | -10 .54 B2.3| . & IL SHALE, dark brown
848 B0.4 | & o IL SHALE, light to dark brown, distorted bedding
849 67 069,40 IL SHALE, light to dark brown
850 Al bs.a | =& DIL SHALE, dark brown, medium grade: distorted bedding
851 ¥ 06,8 | & DIL SHALE, dark gray, slightly calcareous |
852 .68 6.7 |0 & DIT, SHALE, light brown .
853 .9 19.1 13 3
54 62"““’ 8.6]% 9
855 | - .21 A% IL SHALE, medium brown with SANDSTONE, fwisted
856 .83 0.7 IL SHALE, medium brown
857 | -20 4.3 1L SHAIE, dg;k_hxgyn
858 8.3 IL SHALE meg it P o h
859 2.1 IL SHALE. mgdium_b.mn._me.uuuude
COMMENTS: ;




THE CLEVELAND-CLIFFS IKUN Cu,

PROJECT: White River Shale Project
Kangas &

HOLE NO. __X-4 _ SHEET 5 OF_6_ DATE:_1/4/75 LOGGED BY: Sundberg T,D. 958.0§
epril Dol rrx | pp 056 | REEC JLiTh, DESCRIPTION
860 17. DIL SHALE, medium brown, medium grade; slightly calcareou
1 16.5 DIL SHALE, light brown, low grade: slightly calcareous
862 .50 15.8 DIL SHALE, light brown, low grade: slightlv calcareous
863 .18 17.8 DIL SHALE, light brown, low grade: slightly calcareous
864 .25 18.3 DIL SHALE, light brown with dark brown bands
865 .30 18.5 OIL SHALE, dark brown
866 135,70 17.4866.7 DIL SHALE, medium brown
867 | -30 .55.90] 46.2 OIL SHALE, light to medium brown
868 15,75/ 53.9 OIL SHALE, light to medium brown; SANDSTONE lense
369 .84 20.5 OIL SHALE’ light to medium brown
870 22.0 DIL SHALE, light to medium brown
871 24 38.0 DIL SHALE, light brown, low grade
872 17.1 OIL SHALE, light brown, low grade
873 .08 18.3 DIL SHALE, light brown with dark brown layers, SANDSTONE.,
874 .45 14 .4 DIL SHALE, low grade with dark brown layers.SANDSTOME lomd
) 18, PDIL SHALE, low grade with dark brown layers, SANDSTONE Jm
76 .04 19, DIL SHAIE, low grade with dark brown layers, SANDSTONE lar
877 | -40 19,.¢ DIL SHALE, low grade with dark brown layers, SANDSTONE lm
8 .66 10, . DIL SHALE, low grade with dark brown lavers SANSIONE lax
879 46 110,70 L2 DIL SHALE, low grade with dark brown layers SANDSTONE lax
80 1.0 £ o DIL SHALE, light-dark brown, thin lavers, low grade
881 .08 5.1 o % DIL SHALE, light-dark brown, thin lavers, low grade
| 882 .00 29.9 €8 IL SHALE, light-dark brown, thin lavers, low grade
883 34.3 R o DIL _SHALE, light-dark brown, thid layers, low grade
4 28,9 - 2 1L SHALE, light-dark brown, tbin lavers, low grade
R85 23,3 8 % 1L _SHALE, light-dark brown, thin layers 10%52r31¢u_'[ﬁ°{8§.'
886 .50 25.1 7S IL. SHALE, light brown with dark brown lavers, lou grade
887 | -50 29.9 sg IL SHALE, light brown with dark brown lave QW _£rd
888 .96 32,17 DII, SHALE, light brown with dark brown lavers, low grade
89 .38 2 DIL SHALE, ljeght brown with dark brown lavers, low grade
90 .15 18, DIL SHALE, light brown with dark brown ave QO ad
891 .10.83/ 12.9 )17, SHALE, light brown with dark brown lavers, low grade
892 .07.59 9.4 DIL SHALE, light brown with dark brown layers, low grade
893 27 14, DIL, SHALE, light brown, medium to low grade- _
894 212,37 24,3 DIL SHALE, light brown, medium to low grade
895 .17.83] 12, DIL SHALE, 1light brown, medjum to low grade
89¢ i1, 896.7 1L SHALE, light brown, medium to low grade
897 | -60 «33.95 8.9 11, SHALE, light brown, low grade
898 53-27 4, IL SHALE, light brown, low grade
9 J1 S I1 SHALE, lieght brown, low grade
900 .63 15, IL SHALE, medium grade
901 .52 11. I1_SHALE, medium grade
902 814 5, 02.00-902,44 SANDSTONE, OTL SUALE, medium grade
903 .63 18.4 D11, SHALE, dark brown, high grade
4 .13 21.7 Il _SHALE, dark brown, high grade: 904,13, oijl saturatg%.
905 ‘ L13,71 14,7 DIL SHALE, medium brown-medium gray with dark brown bands
906 .16 12, IL SHALE, medium brown-medjum gray with dark brown band-
907 | -70 -82-47] 13.d IL SHALE, medium brown-medium gray with dark brown bands
a2 TR ET LL SHALE.medsypBroyhsneduPrRBa yifhiD dack broun bands
909 _ 38 36, IL SHALE, il ! " !
COMMENTS: ¢
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HOLE NO, X-4 SHEET &6 OFs6  DATE:_1/4/75 LOGGED BY: Kangas T.D.
EPTH tMM FRX PP Cégé CO%F LITH, DESCRIPTION
910 .09.78 29.d OIL SHALE, medium brown- medlum gray with dark brown bands
911 ‘z8:34 6, OIL SHALE, medium i
12 63-°9 2,9 | OTL SHALE, medium ,
913 '%5'6 3. B DI, SHAIE, medium brown med jum grav with dark brown bands.
914 ‘38’ 3. B OIL SHAIE, medjum browpn-medium grayv with dark brown bands
915 .65 16.2 o‘q OIL SHALE, medium brown-grav
916 .18.79 26, ng; IL SHATE & SANDSTONE, o0il saturated, interbedded
917 | -80 :83-%9 13,7 o OIL SHALE & SANDSTONE, oil saturated, interbedded
918 .15 14,8 o ¥ OIL SUALE, light brown, low grade
919 .09.59 11.4 @ q>’ I1, SHATE  light hrown low grade: 919.59-918.40 SANDSTON]
920 .02,6 6.9 7 9 OTL SHALFE, light brown, low grade oLl saturated
921 .17.9 4. S g OTT, SHALE, light brown low grade
922 240 3. 11, SHALE, light brown, low grade
923 L13.700 6.9 I1, SHATE light hrown law grade
924 Y 5. T1. SHALE, light brown, low grade
925 Y 5‘7926.7 IL SHALE, light brown, low grade
26 .31.87 5. IL _SHALE, l1ieht brown, low grade
927 | -99Q 6, DT, SHALE, light brown, low grade
928 T1 SHALE, light brown-buff, low grade; a few dark bands
929 36 Q. IL SHALE, Tght brown-buff, low grade: a few dark bands
930 32 IL SHALE, light brown, low grade
931 3.3 DIL SHALE, 1light brown, low grade
932 3.9 IL SHALE, light brown, low grade
933 4,5 DIT, SHALE, ljght brown, low grade .
934 7. 034,10-934,25 & 934.50-934,70 SAMDSTONE lavers Si}w
9135 3.8 x I1. SHALE 'Iigh!' hrown low arzdn
936 45 5. . DIL SHALE, light to medium brown, low to medium grade
937 100 2. .4 DII SHALE, lieht to medium brown, low to medium grade
938 3AE o DIL SHALE, light to medium brown, low to medjum grade
939 . 70 3.8 o % DIL SHAIE, ljght to medjum brown, low to medium grade
940 L4 .97 8 DIL SHAIE, light toymsdéumygrogn %g¥D§?OEEQi%TTgE§%§thE
941 40 4.3 7 4 DIL SHALE, light brown. low gfadé : ‘ -
942 .92 2.9 o 2 DIL SHALE, light brown, low grade
943 .92 3.1 99 DIL SHALE, light brown, low grade L
944 2.1 8 DIL SHALE, light brown, low grade
945 '%S“’ 4, 5 > DIL SHALE, light to medium brown, low grade _
46 .80 4,9 DIL SHALE, light to medjum.brown, low grade; 946,80,
947 |-110) 2, DIL SHALE, light brown, low gfadé — -~ “° - T°-°°
48 1. DIL SHAIE, light brown, low grade
949 Q. DIL SHALE, ljight brown, low grade
950 48 1,9 DI1. SHALE, ljight brown, low grade
951 63 1. DIL SHALE, light brown, low grade
| 952 20, 2.0 DII. SHALE, ljght brown, low grade
953 2.0 DIL SHALE, light brown, low grade
954 .22 1, DIL SHALE, light brown, low grade
955 1.4 D11 SHAIE, ljght brown, low grade
956 * 1, DII. SHALE, light brown, low grade
957 |-120 IL SHALE, light brown, low grade
. om 958.0 Ft,
| . |
COMMENTS:

* 0.9 Ft. of core lost between 957 & 958 ft. - split core was hanging )
out below the core lifter when the run was pulled, s




