THL CLtVELD\ND CLIFFS IRON CO, PROJECT ! White River Shale Project . __

HOLE NO. __P-4 SHEET _1 OF11  DATE:_10/24/74 | OGGED BY:Carnahan T.D.916.78
heprd faed frx | pe (706 Epc LiTH, DESCRIPTION

410 1V, 53U D.10' SANDSTONE laver (tuffaceous)

411 . 30 DIT SHAIE, dark brown, medium to high grade

412 BANDSTONE, thin tuffacepus laver with calcite

413 L 60 . DTI, SHALE, silty, lamipnated:moderate to low grade

414 et BANDSTONE, thin tuffaceous lyer with calcite

415 &~ DIL SHALE, siltv, medium to low grade, laminated

416 ,30 o

417 L 60 L [rregular break in verv thin; black. carbonaceous materia
418 oM ® [rregular break along small blebs of tuffaceous SANDSTONE
419 S DIL SHALE, silty, mostly low grade with medium grade stre
420 S~ 3

421 - o o

4272 S8 3

423 3@

424 808 Blight bedding distortion

495 e 'c% BHATE, siliy, mastly tow orade with carbonacecits streal
426 s

427 &

428

429 30.40

430 =] §'¢

431 < a DTL SHALE, silty, thinly laminated, low grade with carbon
432 .38.97 TR, aceous (bitumen) flecks: moderatelv calcarequs

433 L20.55 - 2= 433.55-433 .56 SANDSTONE, thin tuffaceous laver

434 .95 . =

435 N oy ﬁ LI SHALE, as above

436 , 74 NP

437 .80 N 437,8-438,6 STLTSTONE, sandy with carbopate pod

438 = & 438,6-440,7, Slightly higher carbonaceouys content: dg_g‘ﬁ%
439 e AA0 72  SANDSTOR Al aceg dark-ma onta

440 72 S b hvdrocarbons although MAGNETITE pated ulth_mﬂgnﬂt.*ﬂm_-
441 L45 o 5 441,45-441,48 SANDSTONE, tuffaceous

442 L 70 &8

443 gy .
4L & 444 ,05-444,10 SANDSTONE, tuffaceous

445 [75 a9

446 o

447 T3

448 83 =82

44,9 35 56 *40

450 30 ] OIL SHALE, silty-generally reddish brown as above

451 i 451.5-451.8 STLTSTONE, smmh_mu_cﬁmp_mgu :
452 g 452,3-453,5, STLTSTONE, as above h highex hydrocarbo
453 30 ! .

454 6.3 E

455 05 £.5 g

4956 5.8 &

457 5,8 — 457,1-458,] STLTSTONE. sandy with small calcium nodules
458 L 15 13.5 458.1-458.4 CLAY seams, buff colored e5s nydrocarbons
450 13,5 458,7-459,8 SHALE, darke olored-hicher hydrocarbon cont

COMMENTS: Due to discrepancy in driller's calculations depths were off by 1 foot -

readjusted depths were used on this run (430.4C Ft. to 450.40 Ft.); locations
of parting planes have been adjusted accordingly.




THE CLEVELAND-CLIFFS IRON CO,

PROJECT !White Riwer Shale Project

*Recovery which amounts to 0.1 Ft. more than cored interval is still due to

driller's discrepancy; hopefully, the problem is eliminated from here on -
had driller remeasure all rods.

Aho &
HOLE NO., p-4 SHEET _2 OF11_ DATE:10/24/74 LOGGED BY:Carnahan T,D, 916.78
)
wepd Bl e | pp PR L igs [Limw, DESCRIPTION
4a0 8.7 5 F
Al Bal|k 9%
462 &0 8.8(2 o 462,6-463,0, Higher hydrocarbon content
463 (424 6,83
454 87|73 464,50-464,55 SANDSTONE, dark tuffaceous?; probable
463 8.70% 5 . hvdrocarbon content
4o 8.6/7 2 &
| 467 a0 8.6 58
| 468 205 &
469 5.0470* 5o
&70 7.3 = OTIL SHALE, silty (as above), low grade, thinly laminated
471 7.3 = with BITUMEN flecks; slightly calcareocus
472 8,7 . 472,1-475,18, increased hydrocarbon countent throughout -
4731423 8.7 2 more abundapt dark lamipatjons & BITUMEN flecks
474 13.71 £ o 474,2. thin (0.05') bed of SANDSTONE tuffaceous with
475 13.7 a8 hydrocarbons, thin bands of hipgher hydrocarbon
476 6.8 95 475.20-482,58 OI1 SHAIF, continued silfyv, thinly laminateq
4717 6.8[ 8 with moderatre amount of hydrocarhons-increasing lower in
478 0 7.0 4 E interval
479 7.0l 5 ¢
480 IR B
481 9.0l 8 2
487 20 LL.A E. 487 S8_487 .87 SANDSTANE tuffaceons’ with BITUMEN
4831422 11,6 ™ 482.82-483,60 OIL SHALE, thlnlx Jlag na ed 1th derate
LR4 8.2 = 483 .6-487 .14 leaner section of hvdracarbo 5. -5ecasional
485 8.2 - BITIMEN flecks
487 14.2 ~
488 10.8 E;-;Q OTL SHALE, siltv: mostlv medium to low grade-very hard
489 20 10 .8 — & conchordal fracture; thiply lamipated; copsistent rextur:
490 6.9 =9 L grain size: nccasiopal thin, high grade zones
491 00,75] 6.9 .
492 8.4 &
493 [+21 8.4 £ o SANDSTONE, tuffaceous, very thin
494 14,4 2
495 14,4198
496 8.518 5
497 8.5y &
498 11.531 % %
499 11,3/ 7 3
500 R OIL SHALE, simjlar to above, but overall grade appea 0
301 60 Laeb|'| . oo be less - no hich grade zopes
502 10,0 E ] -
503 |+20 10.0] | & Plant fragment
504 11,7 -
505 20 11.7 — SANDSTONE, tuffaceous, wvery thin, zope of weakness
206 10 13,1{507.14 SANDSTONE, tuffaceous: slightlv transverse upper & lower
507 13.1] 4. contacts; irregular break within tuff zone
508 14,1 ?{E OIL SHALE, uniform dark brown: fine grained silty:
509 14,1 "0 consistent texture
COMMENTS




THE CLEVELAND-CLIFFS IRON CO.

PROJECT ! White River Shale Project

Aho &
HOLE NO, P-4 SHEET _3 OF1ll  DATE:_10/24/74 LOGGED BY:Carnahan T.D.916.78
epd Bedere | ope PRRGLEET hrTH, DESCRIPTION
510 12. 0TI, SHATE as above
211 12.
512 11, a
3138190 0o.60 11.8 . &
514 1545 «
215 20 13,30 -
216 12.4% 8
517 L 50 12.913 & OIL SHAIFE as above, but interspersed with pumero hig
L_518 70 11.7] o & very thin, slightlv conteorted SANDSTONE seams
519 , 70 11,719 ¢
520 12,37 S
521 12,358 2 0.1"' SANDSTONE, tuffaceous; irregular upper & lower boyndd
522 (L 50 11,7 ) ot
5234180 (LOQ,60] 11,7 YParting planes are assaociatred with thin SANDSTON cam
524 > 12,3 )
325 (L70 12,3 )
526 (,30 15.,4527.15 )
527 15,4 =
228 19, < QTL SHALE (stitl somewhat silty) with numerous very thin
529 19, i SANDSTONE (tuffaceons) seams throughout; small {TAY fleck
530 19.9 & (<1 mm ) poted throughout section: orade appea 1o be inc
531 19,9 ~ SANDSTONE. thin (0,01 ParFacetus sbama; ERInGE aes mreser
532 18,7 . ¢
533|417 18.7 « & SANDSTONE, as ahave
534 11,6 £ o
535 11,8/ S OIL SHALE, as abave
536 10 10.6|2 &
537 10.6/| S w SANDSTONE, tuffaceous seams (<£0.05")
538 9.5 & 538.25, Grade of hydrocarbong drips off below thi
539 9.5/ % ¢ 5422
540 8.6/ 3
541 K, T4 8.6|8 2 .
542 18.3 E 542.2-543.0’ higher grade zone: (0 1! SANDSTOR G0
543 [+161 ] 18,3 A 543,68, 0,02' of SANDSTONE: 543,0-546.0, less hydrocarben
544 8-4 .‘-j- materis AL ougno M w3 i ine amipated with
545 8.4 - gecasional SAND seams & s ecks which become le
246 Fk 9.3|547.115 abundant below 545,0
547 9, =
548 30 10,2 T- - OIL SHBALE, similar to abowve: still has occagional SANDSTO
549 10,2 O;IS 5ean of 5 =And. - both de case in mumbe D s [}, {)
550 6.0/ o n
551 6.0/ n &
552 7.5/ & OIL SHALE, still finely laminated
5534150 7.5|8 "
554 | 10 13,7 &
555 13,78 8 555.0-556,0 OTL SHALE, higher grade (approximately 1.4")
556 9.2|7 9
557 9.2\ 2
558 8.7
539 B.7
COMMENTS

* Parting planes are associated withthin sandstone seams
%% Note: where core was mechanically broken by driller a fractur patter
was noted on the core: at 541,74 (45-60° & 0.02' apart)

at 546,55 (60° & 0.03' apart)




THE CLEVELAND-CLIFFS [RON CO, | PROJECT !White River Shale Proiect

Aho &
OF 11 DATE:10/25/74  LOGGED BY:Carnahan T,D,916.78

HOLE NO. P-4 SHEET _4&

: COR
EPT THH FRX PP C%B REC, [LITH, DESCRIPTION

560 .70 560.7-561,5, DIL SHALE, higher grade

=t | -
(W3 W, ]
L ]

261

562

3

563 |+140
564
565
566
567
568
569
570 70
571
572
573 +130 85
374
375
576 25
577

= 445 PM,

1 g

N
e}

CIL SHALE (basicallv silty shale ine aminated
968.5-569.4, OTL SHALE, hicher grade
569,4-575,2 OTL SHALE, fairiv upiform grade

o

7:10 PM,

OII, SHALE, dark colored, high grade
5376,1, 0,1" laver of SANDSTONE, tuffaceous
576,1-587,0 (bottom of runp), OIL SHALE. fairlv uniform,

i i =
~JIS el roblor Y

la

378 medium grade

579
280 &0

Recovered 20.24 Fto——m=

Drilled 19,95 Ft.

581

282 582.0, SANDSTONE, tuffaceous, thip

— = =

583 +120 60
584
585
586
287
288
589
590 80
591
592
593 4110 40
594
595

583,6-583,.8 SANDSTONE, tuffacecus’

4 o >

N om—

OIL SHALE. uniform, medium orade
0,1' SANDSTONE, tuffacegus

I =

10/26/4 |2 9:00 PM

12:15

OIL SHALE, uniform medium grade; slightly silfry

Tl o

596 30

597 70

598
299 10

&00
a0
602

g - " . - b

599.3-590 ANDSTON 2CEe0 : inte 3 hreak a3 G G
AL .‘- L] e =Tall 3 DEOKE l DdSse

Drilled 19.95 Ft.
Recovered 20.02 FE.

Flant f:as;mﬂni-v

602,8-603,75 SANDSTONE, tuffaceous, oily

= = = b

603 +100

OI1, SHAIE, medium to low grade bt 1e hange) : j oy
iocrease ip siltipess

604
605

606
607
608 30

=

o OIL SHALE, light brown, low grade: verv siltv
I 5 608,20-608,70, SANDSTONE. tuffacepous: a9il sa ated

4
L G |0 oo o0 O [ L B o Ko O O i ] [l [0 |O oo ho O o R B o 00 Bn Boo Ko b La n (o 0o (M | [ oo oo HE e O D P P R B

Il [ el vu ) ool lanll il Sopl SURN Al anll oo Noll Land o 0 DGR TG B (G0 a0 (Vo) il S Pl Vol Vol Tl BN landl WEN o100 O

s B |

= =

609
COMMENTS:

SANDSTONE, tuffaceows: thip, oilv




THE CLEVELAND-CLIFES IRON (O,
HOLE NO. P-4 SHEET _5_OF_11 DATE:'_10/26/%4 LOGGED BY:Carnahan T,D. 916,71

PROJECT | _White River Shale Project
Aho &

EPTY TMM FRX | PP G%Bﬁ ﬁ%ﬁ? LITH, DESCRIPTION
610 30 11,1 OTL SHALE, as above with considerable uniformity throughd
6ll 40 11l.l the run; minor zones of tuffaceous SANDSTONE appear
&12 80 10,0 frequeptly {(thin stringers to discontinuous blebs -
513 [+90 12.0 . slightly undulating contacts) ’
B6lg 30 11,0 g by
615 11,1 e AR cie A oDy L el .4
616 OO 12.0 :gi oLy .UU-DLDCJU’ JAI.VJJDJ_UD[D, tLT.J.J.d.LEUU.b’ U.LJ.)’
617 80 13,7|%® 3 617.4-617.8, SANDSTONE, tuffaceous
F18 10.0| 3 OTT. SHATE light brown silty: low grade
619 12.72lo & SANDSTONE, tuffacepous thin
620 12,314 2
621 10 9.5/ 8 SANDSTONE, tuffacecus, thin
622 9.2/ 8 2
£23 |+80 15.5
f24 12.6
625 &0 8.8 0.1" SANDSTONE, tuffaceous; internal break
26 1.92/626,85
&§27 5,3 = OTL SHALE' thinlv lamipnated O o medium grade Zikh
s28 3.5 < accasional higher grade. zanes: accasional ruffacen
529 i0 15.1 8 SANDSTONE seams - mast contain hedrocarbaons - mast
&30 11.6 . praominent are poted
631 85 9.9| e
£32 9.7| & o
633 470 8.7 0 o ’
834 13 <3 £34.259-634 .80 SANDSTONE  tuffaceans; hieeding hydrocarh
635 00~ | 5,9 & - 634,80-637,7 WAVY TUFF BED, SANDSTONE, tuffaceous; highl
636 an | 5.4 o oo distorted, easily recognizable, bleeds hydrocarhons in
637 R 1 7.2 8 E porous patches or zones:; besides distorted bedding ther
638 00 11,113 S is a mixture of beds of various sand-silt ratios
639 28 11,7 8 & 639.28, SANDSTONE, tuffaceous, thin (0.03'); odoriferous
640 14,2 OIL SHALE, fairly uniform, low to medium grade with
641 29 15.3 E occasional very thin SANDSTCONE seams to end of run (647
642 17.1 =
643 |+60 37 14.0 N
64l 90 10.2 =
645 26,80 8.5 ¥
647 11.0 rE OTL SHALE & above ine aminated A% n medium gra
GAR 13.1 - (except where noted): very few SANDSTON] 2 AM
649 900 <
650 6.5] i o
A5 B2l
652 71502
653 |+50 5,6/ - 653,6-660,1 OIL SHAIE, medium grade
654 15,1/ = &
655 13.4] 5 9
656 9,213 9
657 10,1 8 &
£58 11.7
659 35,0 659, 3-660,1, 0TI, SHALF, hicher erade thap above

COMMENTS




THE CLEVELAND-CLIFFS IRON €O,

PROJECT: White River Shale Project
Aho &

HOLE NO, P-4 SHEET & _OF11  DATE:_10/26/74 | OGGED BY:Carnahan T.D._916.78
epe D Frx | pp [0 | Mpe [LITH, DESCRIPTION
660 13.3
661 12,6 y
662 12,2 E
663 | +40 L 50 13.4 = OIL SHALE, light colored, thin; lies immediately above a
6l 13.3 N G664.5-665.6, OTL SHATE, higher grade zana -
[Sal) za'0666.9C 665 .6=-666.7 OIT SHALE, very high grade
[alata) 24 [
667 13.3 OTL, SHAIE . brown with thin = dark brown band 0669
668 00 19.1 ol CIAYEY seam at parting plane
669 Q0 28,7 A £669,5-676,1, SITTSTONE, bapnded, b Q ght brown: thid
670 744 w CIAYEY seams at patvting plapnes: minor distortion of bedd
671 10,90¢ 5.0 °© at 673.8 & 675,8: small wvugs at 675.7; some enuliated
672 40,60} 3,5 & laminations at 674.7
673 1430 80 3.3 SO
674 4.0/ 5™ 2
675 40,80] 7.4|™ 8 L
676 20,70| 3,9 B-:g“‘ OIL SHALE, brown, silty (to 684')
677 4,3l VG
678 2.2|7 7% °
79 1.6/% 8 9
680 1,95 % 9
681 8.2/ %5 §°
682 17,57 % &
683 | +20 10 [11,5 S ’
684 10,90111.9 l ™ OIL SHALE, darker colored
685 29.4 £85,0-686,9 OTL SHAIE, medium brown with several thin
686 15,6.686.87 discontinuous seams & inclusions of tuffaceo SANDSTONE
687 L 80 14,9 687.0-694.,5 OIL SHALE, light-dark, brown banded; silty
222 (30 ;Z:z SANDSTONE,—Tuffacrous nrerbeddet Zones
690 30, 0.25'", SANDSTONE, tuffaceous
6591 L 40 23,9 0,20" SANDSTONE, tuffaceous
692 24,0
693 [+10 . 44,0 it
694 i 38,9 0 ™ Parting plane is break within narrow irregular tufficeous z
695 22.6(™ 3 694.,5-702,6, OIL SHALE, silty, gray to light brown
696 17,3]3 o
697 11,8l
598 20 13,9|Y 3
699 20,0/ &
700 12,3|2 2
701 80 12,45 8
702 70 13,3|° 702,60-703,05 MAHOGANY MARKER ANDSTONE faceoy
703 0 13.6] dark brown-black:; oily; stair-step break near top (seeno
704 30 11,7
705 10.3 +
706 1¢,31706.84
707 30 16.4 707.3, SANDSTONE, tuffacegus: bleedipg drocarbop
708 47 .7 OIL SHALE, finelv laminated:
709 40 4742
COMMENTS: MAHOGANY MARKER:

S8lightly undulating contact at the top; more erratic at the bottom; upper
zone {0.11-0,13"'} is mottled brown-lower portion is nearly black with densq
0oil appearance; lower portion contains a few very small (5mm), partially
filled wvugs,



THE CLEVELAND CLIFFS TRON CO. PROJECT ! White Riw-.rer Shale Project

Aho &
HOLE NO. _P-4  SHEET 7 OF 11 DATE:_10/27/74 LOGGED BY:Carnahan T.D,_ 916,74
DEPTH p FRX | PP 1Ak | KEC. ILITH, DESCRIPTION
710 50 [23.41%5
r711 L 40 21,5 S 3dH Y 3 parting planes occur along very thin CLAY seams
712 70.80{20.8| _ SR )
713 [-10 7 13.6 3 £§
714 26.,7| = B
715 80 132,9 ggg‘-*-
716 * 150 [s2.2]716.94 716.42-716,94 OTL SHALE, very rich, light weight: roupde
717 40 |76.4] K 716,94-719.65, OTL SHALE. very richl vacs Fool®aaccads
718 6643 2 surface & parting planes: probable top of MAHOGANY BED
719 44 .9 719,65-720,2 OIL SHALE, medium erade
720 20 51,2 — 72Q0,2-721,72, OIL SHALE, very rich. waxy feel
721 50 35.9 e 721,72-721,84 SANDSTONE . tuffaceous, Dearing hvdrocarbon
722 36,0 721.84=725,20 01T SHALE “mediumgrade. . - T&TBAY g0
723 !'-20 18,6
724 : 29,3 . 724,20-724.,60 OIL SHAIFE. high orade
725 43.9[ . £ 724,60-724,90, OIL SHALIE, medium grade
726 18,6 2 724,90-725,90 OIL SHALE, high grade
727 18,3 o™ 725.90-729,30  OIL SHALE, medium grade
728 18,4/ <25
729 41318 729.30-730,3 OTL SHALE, high erade
730 43,8 o © 448202414198 ‘é&%fnéﬂéi‘rg DegEuT 8 E%de slightly distorcad
731 03.15[43.0| § @ 731,75-732,10 OII, SHALE, high grade
732 36,2| =g = 732,10-734,10 OTL SHALE, low to medium grade with occasig
733 [-30 214 8 28 thin SANDSTONE seams d
734 25,8 i~ [ =7 U UIL SHALE, hlmade e
735 25,3 ¢ 735,55, SANDSTONE (0.03'Y tuffaceatls
738 30 16,3]737.02 OIL. SHAIFE, low to mediugc rad slightly coarser texture
737 16,2] ¥ - OIL SHALE, buff-tap-medium browd; silty, well indurated
738 14,8 ~
739 15 [23.4 N o s .
740 85 [23.8] | = T e e L e someo—aLons bl
741 17.3 -
742 1¢.4
243 1-40 00 12 .6 . OT1, SHATE,  as ahawve
244 2.1 . E
745 32,70 &
746 10.90§31.9/ o >
747 10.1]% S%
748 30 21.72) & o
749 10 256w o
750 4.8 % 8
751 g0~ |21.317 S
752 2131 A 2
753 [-50 40,90 17,17
754 60 13.4
255 20~ | a.8
756 16,0]756.8]
757 25.5 gl‘t OIL SHALE, tap-light brown, siltv: Fipelv lamipnated with
758 9, T dark colored bands: CILAYEY partings
759 20 9,1
COMMENTS

* Top of Mahogany Bed showed 4 vertical fractures starting to develop in
high grade, soft, light weight core; they only extended into core about
0.05 feet.

NOTE: Breaks induced by hammer are noted '"MB" (mechanical break) on core.



THE CLEVELAND-CLIFFS IRON CO.

PROJECT: White River Shale Project

Aho &
HOLE NG, P-4 SHEET 8 OF1l1  DATE:10/28/74 LOGGED BY:Carnahan T,D,_ 916.7¢
peprH Dol Frx | pp [704 | KEC. [LITH, DESCRIPTION
760 L 60 6a2
761 10. 80 6.2 SILTSTONE, tan-light brown with thin, dark colored bands
762 5.7
763 | -60 13.6
764 30,70113.1 SANDSTONE, tuffaceous; undulating upper rnnrart;dgéﬂagLi
7165 30 8. L3 SILISTONE, sandy, tan
166 a0 3.3 5= SILTSTone, gray, banded
167 19,2/ = &
768 .15 2
/69 8.0/ o ™
770 80 25,007 7%
771 50,70/38,9) T &
172 .8 gE STILTSTONE, tan, finely laminated: upiform
773 |-70 5.8/ 0%
774 63.68] 3,71 7 % SILTSTONE, tap to pa
775 00 | 4.2 l 4
/16 20 15.6F76.82
777 40,78119,2 QTT,_SHA ame 3 above ine aminated
778 p87-0V114 2 - 777.05-777.9 SANDSTONE, tuffaceans: mediwm.grained:
779 eH-2U1 9.9 5 778.8-781,7 SANDSTONE, tuffaceous: H‘a’!&lﬂ ' piERIyT
780 'sa‘_ju Sal E; distorted: cos e=gtrained--mo 0 20 pears yeci 4
781 L 67 9.8 o 782,7-790,1 SILTSTONE, tan to pale gra ' aminated
782 31 9.1 o with byff clay seams K0.01"Y. slighrily e 0uS
783 |-80 a1 AR 787 7-786 .0 Taminations in corad -ams
784 5.7 ™8
785 5.7 3 on
786 646 v 7
787 6,27 %
788 7.1 7% &
789 55 6,517 3
790 8. L‘S 790.1-793.3 STILTSTONE, dary gray: hedding hecoming thi
791 9.4] 7 ™ &
792 4.2 o
793 [-90 2.7 ok 793.3-794,58 SILSTONE, light egrav (thicker bedding tia
794 58 6.0 = OTIL SHALE (SILTSTONE) has a b 0.- olo nan O HAT
795 65 10,5 795.65-795.83 SANDSTONE _ rufficeine magnecie! high ir
196 10.2] 790,79 bydrocarbons, strong odor, SHALE, silty: light to dark
797 45 11.9 = brown, finely lamipated: dark seams often contazin
798 11.9 L - MAGNETITE: low (?) hvdrocarbop content but has odg
799 9.7 = to 803,50
800 12,0 2™ 800.9-801,] SANDSTONE, tuffaceous, black: highly
801 05 9.7 F“g netrolifero - 9 ONE  0d
302 8,512 o
803 —10C 5.6.::-;"_( f 803 Z{, 804 2 SHALE 'J_ H [1E aminated: izh 0 43
0& 67 7.9 7% 804 . 2.80c 2 o light brown si nedium S
Q5 ** |35 7.8|% & 804 .85-805.15 qmnqmmz tuf faceqns carcateorshe
806 85 4,0 :g 805,3, 0.1' SANDSTONE hed 4Ce0 : brown hleadins
807 2. 108 806,85-817,0 SHAIE, silty  orav: fine to medium lAMIGS -
¢} (i Ao (va (1C o B =]lizh grav-dark erav-blackl: maq 0
809 348 L black laminae coptain MAGNETITE, grain size coarsening
throughout - on verge of sandy SILTSTONE
COMMENTS:

* These two fractures are very fine & cemented shut, have offset SILTISTONE
laminae, dip in opposite directions across core {each at about 30° to the

horizontal).

#% Core in this section (from 805 to 81¢) seemed extremely hard to break; when
hit by driller's hammer it shattered rather than broke along parting planes.




HOLE NGO, P-4

PROJECT ' _yhite River Shale Proiect
Aho &

SHEET 9 OF 11 DATE:10/28/74 | OGGED BY:Carnahan T,p,216.78

T

CORE

EPTH] tHM FRX | PP REC, |LITH, DESCRIPTION
810 4,9
811 3,2 -
812 2.8 >
813 [ -11p Sef 2
814 L 55 5.7 3
gl5 8.1
816 69 4, 1P16.79
817 1,2 E SHALE, silty, medium to dark gray:; thinly laminated
818 L 28 Gad - {similar to abowve)
819 [40.85] 4.5 &
820 L32.82] 3.6 r~
821 Q 9.2 . 821.,8-824,35 OTL SHALE, mabogan plor; dark oil bearing
822 18.4 o bands, distorted; medium grade
823 F120 8.4 & -
824 35 3350 824,35-827,10 SHALE, silty; thinly laminated-medium to
825 L 75 13.3/2¢ dark gray
826 24.8 § o 27,1 SANDSTONE, thin tuffaceous
82? 24- e E OIL SHALE. I OEdll ., », o ll" L D dde T l - De{lcl el
828 18.722 tuffaceou ANT) DN are piack & bleaed hvdrocarbon &
829 &0 18.7 2 S have strongodor
0 65 9,5 X 2
831 L 80 9 SBALE, siltv, lieht colored (brown-b nip amina
832 53 . 11.0 _darker bands near base may carry hydrocarbons
833 [130 45 11.0 =01, SANDSTONE, turracEU&ET‘ﬂarK
834 c2q Y 7, 834.5-836,8 MIMSTONE, buff colared, (very light): mediu
835 40,831 7. laminationsg
837 2.6 SILTSTONE, buff-light grav-light brown with a few thinp
838 8.4 dark bands
839 80 ~| 8,4
840 10,
841 L 60,70[10.8 SANDSTONE, tuffaceous
842 7.8 O SHATIF, siltv, light-medium brown
843 1140 7.8 o™=
844 14,50 = 2
845 L 15~ 14,5/ 2 o Thin laver of SHAIF between SANDSTONE lenses
46 80 8.5 5
847 8.5 3
848 19,00 % & SANDSTONE, tuffacegus
849 30.80]19.0( = 3 SANDSTONE, tuffaceous
850 55 11,05 $ SILTSTONE, buff-grav (banded), finely laminated
851 33821 11,0 = =
852 1.9
853 F150 7.9 )
854 30,901 16,8 SANDSTONE, tuffaceous, grav
855 720.75116,8
B5¢& 70 8,3P26.79 SILTSTONE, liesht grav-grav with very thin darker
857 f 40 8.3 g‘“ colored bands
858 50 24,5 ?g
59 Lo 24 o SILTSTONE - OIL SHATE with increasjneg amount of dag

COMMENTS!:

petroliferous material




See Note

THE CLEVELAND-CLIFFS [RON CO,

HOLE NO. _P-4

PROJECT: White River Shale Project
Aho &

SHEET 10 OF Il DATE: 10/29/74 LOGGED BY:Carnmahan 1 pn, 916.74

epTH| T Frx | pp Lgad | Eee |LITH DESCRIPTION
860 16,8
8g1 16,8
2 28,1 OI1, SHALE, medium to dark brown, moderatelv high grade
863 160 L 28.1
864 raee"l 4.9 o Plant fragments, clay parting
865 4.9 = STITSTONE, gray to buff with very thin bands & indistinct
866 b 15.20] 9,2/ zones of darker material; local occurrences of soft
867 L 70 9.2 » sediment deformation
oo
868 16.6 o«
869 16.6| ™ T
L]
370 2%V 12.63 pre SANDSTONE, tuffaceous, thin lenses
871 12,67 2
2 1877 ¢
873 F170 70 18.7R & SILTSTONE, brown-gray-buff, as above
874 1 *
875 30 14,1
& 29 3 876.82
877 35, E QIL SHALE, low to medium grade
878 48 SILTSTOME, sandy, light gray to buff: fipe to medium
79 - lapinae - some of fine lgminage are CIAYSTONE
880 90 o
881 3.2 .~
882 5.2 , F
883 180 .50 5.2 2 o :
4 17,501 13,9 % SILTSTONE, dark grav & dark buff laminae
885 13,999
886 53 22,08 - OIL SHALF (886,53), mahoganv color, finely laminated:
887 7 22,005 & medium grade
888 r33+°°] 8,89 ¢ STITSTONE (888,3). buff & brown laminae, medium thick
889 13,75 =3 bedding; a few h s
1 890 , 89 82
891 L26.76] 2,7 E SILTSTONE (890.75) light buff-light gray: medium laminatig
892 13 ¢*7) 0.4 to 894.1" & coarse laminatiomg below: abundan AGNE
893 £190 21,52 A i in thin seams parallel to bedding (black) & in verv thi
894 L4 — fractures cutfing across bedding (verxtical to sub-hopizor
895 L 27 1.4 tal & very jrrepular lipes)
296 51 96}82
897 1 = SILTSTONE. came as above bub with less vertical MAGN
898 0,0 U o stringers - mostlv all parallel to bedding; 899,0-899,9
899 0,0 5= distorted bedding
900 2,8= ¥
901 2,8 & o SILTSTONE, buff to light brown: less magnetite bands:
902 1o8[on medium lamipnations
903 200 1.8 73
904 1,973 =
905 1.9 2
9Ce 5,90 8“ CIL SHALE ¢905.75) mahogany color: low to medium grade
907 5.9|7 =
908 SILTSTONE (908.00-909,3 gravish brown, finelv lamipated
909 744 magnetite seams
COMMENTS:

* This section of core shows many fine, irregular fractures filled with

magnetite (healed to competency). Major dip of fractures appears to be 90° & &0°.
However, pattern is basically quite irregular.



THE CLEVELAND-CLIFFS 180N CO. PROJECT:  hice River Shale Profect

HOLE NO. P-4 SHEET 11 OF_11 DATE:_ 10/29/74 VQOGGED BY:_Aho  T.D.816,78

peptel Tod rre | pp 7ol | wec. ILITH, DESCRIPTION

910 8.1 . SILTSTONE (909.35-931.28Y light bhuff to hrown, maderate

311 8.3 z laminated; no dark seams

912 14,4 OTL SHALE, dark grav to mahogany colored, low to mediug

913 210 14,4 b grade; richer & more finely laminated below 914.45'

914 18.2 © 914,81-914,97, SANDSTONE, tuffacequs; bleeding hydrocarbd

915 i8.2 915.66-916,78 SILTSTONE, buff to light brown;.medium,
16.78 33 i

914 _2.4

COMMENTS :



