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WATANA: Geology notes - River 5-7 Apr 78 

G-10 Gut-wedge shaped N4~~' dip high angle but cannot measure. 

Joints: , 
N17W45W 
N33W,69E 
N6ZE88N ". 
N44W85E - cliffmaker ito river 
N64E79S - cliffrna.'l(er li to river 
N65E80S 
N40W79N 
N42WOSN 
N SOEJ~..NW .-:2.__1 N 
N25E)·3Tr :.7 

N40Eo7N 
N70E20W 
N44W~E - fault (gut) 

G-14 Recheck N70W75N , 
G-24 Recheck - open fractures S05W79E and SBOW75N 
G-30 Granodiorite (diorite ?) , medium grained, strong dark grey 
and red/brown stain in joints. Rock weathers dark grey/green and 
light purple (below hi-water line). Rock is hard and tough. 

Open fracture~. 3' N-'s~ BW 

Joints: 
N3SW87N 
N-~06W 
NBSESOS 
N2QE81E 
N65W24N 
N46W87N~ 

(Irregula:r: surface) 
N65W71N (qtz on jt) 
N10~81E\' "L.--- --
N64W40N 
N20W75E 
N42W63N 
N42lv54N 

;. 

Sample 6 immediately J/s of uranodiorite dike (G-30a) 
Dike N40W - N25W41W 
Sample 7 of dike 

_.-. 

"' \ . \ 
. i I 

\:);' 
'\ 



,. 

... ' 

--

····'' .. 
G-31 

\ Open fracture :ill. 3' open NO SE8 DE 

Joints from G-31 thru G-32 

NSOW46NE 
N3SW,vert 
N6Bw68NE 
N36W77S 
N64W70N 
N72W66S 
N76W29N ' . 
N42E76SE 
N78Yf52S 
N62W65S 
N60)3?4SE 
N6QE~OSE 
NSEW' (O) 
N30W75E 
N30W88N 
N6BW66N 
N6BE25NW 
NS~ (O) 
N30W81NE 
N6SW74N 
N4QE30NW 
N6sW66N 
N75\A{73S 
N6BE70SE 

G-32 L;rge gut, left bank, open fracture~OSEBIE 
G32a Large gut D/S of G-32, S~E61E 

\ 

Joints G-32a - G-33 (dark bluff) 

NlOEJ.ZW 
N3~79E 
NOZW68E 
N31W~SE (rough surface) 
N02W66E (rough surface, green coating) 
N55E21NW 
N61W.65NE 
NlSE~SW 
N67J\f63N 
N30WC3NE 
N70E02N 
N2SE13W 
N70W22N 
N85W56N 
N7ZW71N 
N28W~BNE 

\ 



~.,-... 

(.: 

t•\· 
\.~I 

G-33 

Open fracture (~0.5') tightens at top S43~70NE. 
rock below high water line weathers purpl~/grey; 
joints weeping - white stain. 

Joints:, 
NBOESON 
N60:P84S 
N22W74W 
N8~47S 
N72£53N 
NOZE84E 
N75lfl6N 

G-34· 

., 

Granodiorite; 
face grey, 

Thrust fault (?) measureable movement on associated joint 
~1" west. No measurement possible on main plane (E!\ 15-20N). 

· Plane irregular. Some red/brown gouge on fault. 

G-35 

Major shear ~10' across, highly weathered in shear, soft clay 
gouge, iron stainedo 

N-+S description 

0. 4' white gouge (sericitization) 
2' altered granodiorite 
0.3' gouge, white E/W vert ± 
3' highly jointed granodiorite 

no Fe stain N~W vert ± 

0.3' breccia ;~ 
0.2' gouge (N8o~,7s) N edge of main fault 
0. 3 ' breccia 
2' breccia with gouge 
0. 3' red/brown to yellow, hard1 gouge 

Main fault N5l~OS (irregular dip) _.--. 
_... ~. "i. 

\ 



.... 

....-· ;:,,j 

·-·;· ,; •. ., .. 

Joints: 

N7~86S 
N14E vert 
N-,S15E 
E-W80S 
N22£77W 
N80lV84S 

\ 

N80W72S 
NSO{VllN 

Irregular joints: 
\ 

N72W47N 
N78ElOS 
N5SW48S 

Major j o:ints: 

N3ZW87W 
N8SW87S 
NlsW85E 
N62W88S 
N3~86W 
N80W08S 

Rock has moderate to strong magnetic attraction • 

G-37 

Shear N5~88N 
G-38 

Major gut Ni~ vert 

Note: Gneissic structure (vague) starts at G-38 

G-39 \ 

Major gut N4~W74W \__ 
Lo\v angle shear between G-38 and G-39 N6~25N. 
No sign of slicks, gouge, etc j~l gut_ . 



.... 
Joints: 

{ 

N60W42S 
N5~88S 
N27W84E 
E-W67N 
NZSE, vert 
N-Sp4E 
N25E\2S (open joint) 

Two shears on D/S edge of gut. 

#1 0.6' wide w/0.1' gouge, highly fractured (N4~85E) 
#2 gouge N80~77N .\. 

Preferred orientation NlOWlOW 
Sample.B 

G-40 

Shear N46~5N. Gneissic structure continues. 

G-41 
\ 

. Open fracture N60W7.0-80N (varies) 
\ 

Joints between G-40 and G-41~ 

N51~85N 
N6SE73N 

\ 

Nl~72E 
N57H89S 
N62~70N 

Joints D/S of G-41: 

N33W\12E 
N27w26E 
E-W89N 
N7iwvert 
N-M2E 
E- ,9N . 
N8~79N (cliff maker) 
N- 9E (thrust?) 
NZI 9E 
N3BW82E 
N60ElOS 

'\ 

' 

; 

\ 
'1. 

: 
' i 
J 

I 
I 
/. 

/ 

I 

~ 

~ I 
. , 

I ' 
// 

II 
I ~ \ ) 

,'I \ . '} 
• / I \ \ \ . . ' ., 

'\ ' 



. 
l ··,1 

G-4.2 

Near vertical shear and thrust (?). Rock diced badly. 
Inclusions change from sedimentary (?) to diorite very. 
abruptly.. Open, flat shear (?) 
Note: Get core hole above G-42 and down through flat shear. 

Bot~. fracture open 0.3' ± (N25El3S) 
N22~1W shear 
N85E3~S joint 

G-43 

Small shear, right bank NO ~57E 
G-44 

Shear, left bank, wiLh slicks, gouge, etc and chatter marks 
on slicks u/s up, D/S down, reverse movement. 

Shear ~S59E (vert limb) 
N1~85E \ 

' G-45 

Gut N-~E "'10' wide 

Joints ben~een G-44 and G-45: 

N~OW65E (major, open) 
N58W75NE 
N25Ep0SE (rough surface) 
N80E6~ 
N35E32NW 
N2SE42W (minor, 1.musual) 
N87\'V56N 
N8"5E89N ( cliffmaker) 
NlSW84W 
]@~SW 
r-~og 

Sample 9 taken 

Joints between G-44 and G-46: 

N30W59NE 
NBOWD9$. 
N2zy@_UW 
NBS~ OS 
N54~85NE 
N3QBf3NW 
N75W87N 
N2$\f vert 
NBSW87S 

\ 

(irregular) 

gc, 

(unusual) 

~ ........ 
//" .. 

/ I \ 
. ' \ 
' ;· . 

I '. 

/• 
\ 
L/ 

1 
I 
I 
I 

/ 
I 

\ / ... .__, .. 



G-42 

Near vertical shear and thrust (?). Rock diced badly. 
Inclusions change from sedimentary (?) to diorite very 
abruptly. Open, flat shear L?) 
Note: Get core hole above G-42 and down through flat shear. 

Bot~ fracture open 0.3' + (N25El3S) 
N22'W131W shear 
N85E3~s joint 

G-43 

Small shear, right bank N0~57E 
G-44 

Shear, left ba!'Jc, with slicks, gouge, etc and chatter marks 
on slicks u/s up, D/S down, reverse ~~ovem~nt. 

Shear ~S59E (vert limb) 
N171\f85E\ 

\ 

G-45 

Gut N-~E "'10' wide 

Joints between G-44 and G-45: 
I • 

N~OW65E (maJor, open) 
N58W75NE 
N2SE90SE(rough surface) 
NBcm63N 
N35E321\lW 
N25E42W (minor, unusual) 
N8'1W56N 
N8SE89N ( cliffmaker) 
NlSW84W 
~E75W 

r-~___....,08 
Sample 9 taken 

Joints between G-44 and G-46: 

N30W59NE 
N80WD9S. 
N2'n'r8UW .~ 
NBS~ OS 

(irregular) 

N54~85NE 
N3Q:Bf3NW (tmusual) 
N75W87N 
N2~ vert 
N8SW87S 

\ 

a c. 



.... 

G-46 

Gut w/ glacier ice. NZ~E 
G-47 ~~Gs-

~1 shear with slicks Nl~ reverse. 
Glacier ice up to 20' above river. Flat joints prominent. 
Rock has strong inclu§ions_.{granitic) 
Prefered orientation:'N50W09SW\ (guesstimate) 

Joints: 
\, __ // 

G-48 

J 
N2QWJl3E 
N85E81N 
N01E64E 
N71W67S (green coating) 
N. ZRWlOW 
N591'{67NE 
N44WBBNE 
N6~88N 

Primarily for joint systems. Diorite(?) w/ granitic and 
mafic (graywacke ?) xenoliths. 

Sample 10 

Prominent joints: 

N66vf69S 
N32W65E 
N54E87W 
N6~Np6S (major) 
N39E23W 
N5~59W 
NZ]J384W 
N8~66S (irregular) 
N6UW70S (major) 

Unusual columnar pattern on D/S edge G-48 

N60W09N (top and bottom) 
N2Sr.{80E 
N72E89W 
N58W03SW 

· Note: Large mass of glacier ice :e-500' D/S of G- 48. 

f • 

i -"i 
j . u 

\ l 
• l 

\ _).1 
' '· 

. 
~ 

\ 
( 
\ 

• 
I 

.... / 
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WAT.ANA GEOLOGY NarES 18-22 April 78 River Geology 

C G.WGra)'\V'acke, very highlY. fractured, blocky to close spacing, 
exposure over 100' le~.h'~· 

"""'N65Wver! major joint 1'-2' spacing 
~56E53SE/ major joint 2'-3' spacJ.ng 
~53B61SE ~-·Jll8.j or joint 2'-3' spacJ.ng 
~44W64NE'=~er joint 
~38W24SW( B~ddin¥ ~?) rou$h, lfldl.:!_lating ~u:,rface 
v-N17E82W j nunor JOmt ~"*spacJ.ng <( t' 

v'N74E74S t· jor joint(l' spacing 

""'N'57W25SW,. bedding (?) @ vN64W800N 

vN56W62N · 1 major joint(l 1 spacing 
~13W69W 1 i 6" spacing, odd joint 
~.40W76SWI major joint 
vN4 7W83SW ;major 
...rN50W65NE ;n .1' - 0. 4 1 spacing, major 
~1W82NE :f .1 1 

- 0. 5' spacing, rnaj or "" 

ds:~~~~')l 
~50E65SEJ 'minor 
v-N"70E12N '/bedding (?) 
~30W11SW bedding (best guess) Bedding in graywacke very indistinct-

all bedding altitudes are questionable. 
_// 

Shear in graywaCke NSSW vert; zone ·approximately 5' across 
o ge; weathers to pale yellow. G-51 shot in from P-13 and P-14; 

photo 8-1. Photo 8-2, bedding approximately 15' D/S of G-51, h~~er 

(j) for scale, head on bedding (note w~athering .J.!ll 5 oints; fissile w~athering 
on bedding) Bedding (?) N60W14SI11Cr N74W03S'[joint.~_;, N68W80N-;-N10W39W.~ 
Small shear approx:imately 50' D/S of G- 51, N09W~2wrphoto 8-3. 10 photos 
span G-51 to G-52 (8-4 thru 8-13) 

{j) ~ Shear :r.me N20WBOJ t./"J. 
@ ~ Major shear (gut) N6SW7 · approximately 15' across. Note 

G-52 to G-54, minor lithology change - fault contact? 

rr,=w kjor shear NSOl~ssJv-;hoto,s.)l-14 and 8-1~ Joints u/s, of 
//) ~~ major N30;E68S~and N70E72N; others N30E4oSE, N62H77S,V/" 
~ N19Wo4 ; photo 8-16 typical of shattered rock u/s of G-54. 



, . 

· .. 

~ Contact; bottom graywacke, top san.=~.lone Spl 12 graywacke, V 
'Sp:fi3 s1P:dstone. ~eddin.g contact N15Wl6WP Maj~ joints N35E-7~Jf, 
N52E56SE;~74W37S, bedding in sandstone/N09J/1!l\T; ~ts N25E84S,~ 
N52W78SW (6" spacing), N25E86tj~N55E79S,'"'N65W9.LSW, N85E80$~~ . 
Bedding faults common. 

sJefah . 
- &M:v.y /'lode-~ /-/. 

J 
' I ~<-----.so ------~ 

8-.s~ 

Jl ?(x lr sh-rt'c) 
2 



/ ....... { 
\ •· .. 

' / . 

0 Shear N3sJSNE approximately 20' across. Photos 8-18 and 
8-19. Very closely spaced vert to near vert joints u/s of shear. 
Main shear would day-l~te 8' u/s of stadi~ Point G-56. Spl 14 
taken immediately Dj.S of G-56. Series thru G-56 is graywacke/ 
sal1dstone/shale Jvery little)/graywacke. Beds gently dipping; 
graded bedding~.voccasionally.. Beds are upright. E/W trending 
joints form vertical cliffs - overhangs common. Unweathered rock 
is meditm1 gray with red and white grains (rotmded and appear to 
be sanG.). Weathers gray/brown to yellow/brown. Thin bedding plane 
shears connnon.. All sedimentary rock is highly jointed - almost 
diced. Redding, where distinct, is from 0.1' to 1.5' thick. Lower 
graywacke bedding is ve~ indistli1ct as noted in variations of bed 

5
attitudes taken. The lower unit weathers to almost fissle pieces of 
~cree indicating thin beds (may be indistinct relief joints). 
From G-5~d up section, beds are veri distinct~ Attitude at G-56 
N2m¢.osw. D/S of G-56J Joint (cliff) ~828~ Bedding indistinct 
but.breaks fissle. Beading(?) N69W20S. 'up~~. ti~t G-56, fine 
grai:qed ~ltsto~e~ay, fissle. Bedding NS6~?NE. Joints/ 
N60EJOS and N22l7~E (major with(l' spacing); minor N14,73W. 

I 
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/-· l . 
.... 

·-.• 
.. . 

( 

·v 
{§jjJ Gut N40lJ. / 5NE. Photo J;-20. iium~ ... ous sy~b parallel shea. rs 

upstream of gut.. (N35W6}NE, N26W 7NE, N31W,6(1 )~hale/slate with 
graywacke incl~usio s.~ Bedding t.m ulates N129. OE. 100' p/S of 
G-57 ~be~ng 1;J/S W (posit"ve) . .,..-Major joi;J-ts G-57 N7%'l5S,v 4) N241)'8,2E~05j1'7.0 z...N70E77S ~29lY6 7NE, NSQlllvert, minor joints 

(y N80ES9N, N66F.80S, N17WfOE. Sample 15, slate ? , 100' D/S of G-57. 
MediUm gray, 'fine grained, weathers dark gray, w/ some brown iron 
staining. Hard. 

fr!"1 
(j)@ 

s~~ rk?f; 

§) 

g-t>'?.O 

4 

d) /113C"I.()C.'JA1/: 

§) J11.;;;Gw~?l¥£ 
@ //3/UJ t()/1£ 
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•\ 

r- · @ Right bank - sedimentary rock. _c;ontac;:t between Spl 16 v . 
,. (bottom) and Spl 17 (top)., Bedding N8\)W07S:' Joints: N3qES2S, 

• .. ;.• 

(fjJ major w/ ~' spac~ng; N56~Z..SSWn1ajo~/ 1' and less spacj.ng; v 
N02J774E~34~84ff; N32E84S;· N64EB2S, cliffmaker; N24}f70E; ~70W88S; 
N84W§4S wv' spacing; N70W85S ;NS6E86S;'Cliffmaker; P'/02J?69E;v--
NSOE,4SE. I ,. 

~ · Shale over sandstone; Spl 18 shale; Spl 19 sandstone 
'Pn6fo 9-1 outcrop; photo 9-2 ripple marks. Small ~hea~O' DIS 
of G- 59 (approximately 0.1' sha~!~:t_:~ rock). N6SWJ.6SW - no 

t4 significant movement. Beddil).g ~vp:7SW'U.J:; qf ~l}ear; N-~3W ~v 
D/S of sl:~r.. Joints: N74E67S, majo:r.Y-- N6J.P87S"", major; N62)3vert; 
NBOEa~stcliffma~; N23Wv#'t; N16Wye~t; N80E86S;-N10W84E; t./ 
NlOW~_E; N15WB2W; N60E82SE v" : 
s~Tr I ~ 

/ 
,.; ;oUJftE sf;~r ·y / 

,.; t,cw ?b sl() s /Jt'e;r-

/ 

/ll-.SI).3 tel 

5 
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' . 
'\, -. . . 

• 

.. 

LB 
Spl 20; diorite (?) close to contact 

Spl 21; diorite (?) clost to contact; D/S edge of glacier ice. LB 

Spl 22; (?); clost to contact, LB 

Spl 23; graywacke (?) LB 
0 

Downst;rearn of large vi-ce fa~z graywacJce .. ./Joints.~ N36E88S, ,....-
(1,1 ') major w/J.' spacipg;.YJ851;i80N; N35~5SE; N45w14NE;r N63~4$:N~V; N59p75NW; 
l!_/ N58W75NH; N40E~SE; .N60~4~N15980Er' N36:S,66SErN8~50N~ major. 

Bedding ( ?)!!-pe si/o,vdYe ~ ~ ' 

tG-64J Massivr,_.-sandstone, bloP<Y, bedding (?) N2~7NE _,...Spl 24 'V 

6) 'ioint;s: N.6 2E8LfN, major; N44W.82NErmajor; N17!V60W; N82p85S; N59lV61NE; 
NBOEB6N ~ I / I 

/• . ~· /~ 

C)~ Bedd_l:Jg N30:aioNW; Spl 2~. Joints: N4~73SE, major w/ 2' 
LV spacing; N56WJ4SW,Vmajor w/ 1' spacing; N34lJt7BNE.V 

?'\@ Mas~ blocky shal~Spl 26 • ./.~g ~m: Joints: ~78 
eJ and N14WpOE, major; N70y7 4S and N34W~2S minor. 

rG-67J Contact sandstone on tqp; _.shale on bottom; photo 9-3. 
~ts: Nsswps~"C"liffrnaker; N52E8{)NW~ There seems to be a difference 

~ in sedimentary rocks on each sj.d*.f the.flver; ,.check samples clo?ley. £::: -
(!;J Joint7. G;.67 th~ ~8: N32~NE, N59J¥0NW; N8511£5N(N59ft74N'( N65_E88N;~ 

N5.4W~4~; N85E_.86N., N52WB8N. Small sliear w/ app:rox~~e~ .1' gouge, 
25'~ u ;Jf-. G-6)5 (p~o 9-4, brunton for scale) N24W_90~· Joints: 

\! .... N54W8 , N70E8SN 
~ ~ . ' 
~ "\11~ Photos 9-5 thru 9-17. Pan RB sedimentary series from P-1 '0 NSSE thru 

}.i 4\\ N85W. 9-17 looks D/S at cliffs immediately u/s of Tsu~ Creek. \0 ~ \ · dl Tsv.,s...-.,yq_ 
· ~ ~'V ~ Spl 2~abbr61.'· 

UJt\. ,\ ~ ~ N35lV vert approx:bnately 3r across. Signs of baking, red/brown 
.. ~'v\ ':1/,";)Stainj,.ng;..r Highly weatherec]..; yellow/):>~. o . goug~. ~oints: · N15W82E~ 
\P .~t cj;NZ!>W&6SW, N76o/85S-;' N85~6S'~ aa:IJ<f }Jl0WJ7rtt~O~,l0)00. 2r·' -v-f).l' spacing) 
~ Small shears w/ gouge: N79 SS"; N78878S, NO 84l\T, N62E 4SE. 

i /',. ~ 
'. \: 

6 



·-

(t(·t, 

( 

!2; -u,r Skelch. 

11/cJW,I)£ 

\ tu/73'8ot/$e 
·,/ 

~L;.~t>'-> 

' 

(§;ijJ Fault contact between gabbro (?} and graywacke. m~·4s / 
approximately 6' ~de. Spl 28 of feldspar stringer. I-Iigh~0jointed 
w/ gouge; weathere~ light red/brown . 

.. 
S/l!!?f6 G;-~o r-:-F.e Ids p:; r s ?f-,.* r 

I 

7 



•· 

.. . 

@ 

~ .v·· /~ "~"' -~ 
~70~9(and N75WSOS in ~t;. N77:fl'S1S, E-W)!SN, ,_/ 
, E-W92S, N601J4~, N-S}<)E, NBOf2J.S., N19~~ N6~E73S, 

_:._.;;..~~ w/ gouge. V"' / 

J fL 

1 .. 
2. 
~ _.. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 

11fault zone·' .in gabbro 

I <i--,. I 
r.!. ·• ~-1;; ~ , 1 

-1./ , .. 

/ ... . . . 

• .· I 
:J 

I 

N2~i!~.1' gouge 
N72E . ·V0 .. 1' gouge weathered 
NlOW wv1' gouge 
NSSWOON/o. 4' weathered gouge 
N3~rt.c./.O .lu weathered gouge 
NBOJI7ss vo.1' we~thered gouge 
N2~J7W v-"0.1' - 1. 0' gouge 

I 

•. 

I . 
I l t-! /. 

NBSVfJBS ~· 3' highly weathered gouge 
N2~W70W~.5' highly weathered gouge 
N~~68W 0.5'.- 1.5' weathered gouge 
N5~87.S /highly w~athered 125' . tnore u/ s to shale 

bedding N28E26NW ~Graywacke ~ver shale 

8 

(Spl 29) 



rt. rr.::;:;; Contact between graywacke (top) and ,sh~ (bott~ ...-' 
@~30 ~50} :Qts___of_q- 1 ~t<;;~W~BN; N6~W82W; N54~3Nw; 

... 

NBSpBBN; N52Wp.B~; /N22W).4W 60E34SW t/M~o£s1 6/,. 
. ~~~ 

Shale; . as far as Greeley and Galbraith got u/s of Tsusena 
e in June 7~., Shale~s to~series; distinct bedding. Thick 

bedded sandstone Spl 32 NO 16W.\ ~~ be~ded, hard, brittle shale 
Spl 31. .Joints: W::'wB1 , ~9W86SW, i~55W,87SW;-'N26E,73SE ~5Z\11'78NE ,'-"""" 

;j~i N56W8'ssw, N54W8~SW, N52~7 ~ (()pen fracture-6 N66f¥0SE.~ 
~ Bedding - 100' . u/ s of G- 73 Nl8B17NW t./. 

Bedding 260' u/s of G073 N49WSNW~ 
Small shear 150' u/s of G-73 N40l\l85SW ,.~ 
Paced distance G- 7 3 to G- 7 4, : ( 330.') 

~ Major gut; ~W near vert approximately 25' wide.......--~u/s of G-74 small shear N3gW82ffiV L---

40' u/ s of G- 7 4 small shear N2 '7 4SYJ v' 

/~ ~ 125' ~5ed u/s of G-74 
(j) Ma j 0 T gut Nl: !>l(l osw :./' 

{i;i;J 7 5' u/ s of G- 7 5 paced 
/?-) Two major shefrs crossj,ng 
f.3J N20E79SE:-1-J20P(vert V jJ ...---- _,../ ._-

20' u/ ~ G- 76 beddi'1g N26Ef\r, joints; N46~ SSW and N5~E81SE 

(j) ~ Paced 50' u/s of G-761¥' major shea-r N201~7~ 
'ied'mng 10' u/ s of G- 77 NO llW ~ '\ 

~ 

rf!JJ Paced 85' u/s of G-77 ll!ajor shear N3~82NE" 
t1f-7Cj) Paced 20' u/s of G-7_~Ajoint N3~W76SW)/ , / 
~ u/ s of .G- 79 joint N43l.J83NE "'1>edding N0;.{109/,j oint N4QJIT8 ~'NE, 

1rti) 70' u/s .of G-79 small shear""N~:WiBSSWr./ ~r 
~ 90! u/s of G-79 bedding N38~1~~ ~ 

100' u/s c.: G-7,9 N35Vt\1.7SW (s~.· 1 sh~) v· 
105'. u/~ of.G-79 bed~li1g N44flONW 

9 
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(.......-:--••.. ·! 

. ' 

G-81 Two shears 

---------.--~···==---
~-~ 

Ns~Y ~ / 
NlOW~~(bottom) N3~0W (top) 

Note: Spl 33 of float from black bed in TsU$~na Creek cliff 

10 
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