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Preliminary geological investigations in the viecinity

of the proposed damsite at lMoran in 1956 left several points

unresolved. As a consequence field work undertaken in 1957 was

primarily directed towards determining whether a strand of the

Fraser River fault lies close to the proposed damsite.

Summary of <wological Cbservations:

1.

2

A major fault, a strand of the Fraser River fault zone,
separates the Cache Creek group from the Spences Bridge
group. This contact (and fault) lies more than 2,000
feet west of the west abutment at Noran damsite.
Drilling since September 1956 for B.C. Fngineering Co. Ltd.
discloses the presence of a deep channel of the Fraser
River lying at least 240 feet below low water level. The
centre line of this deep channel is presumed to be 100 to
150 feet east of the rock island at Horan damsite. This
deep channel will probably persist upstream and downstream
for a considerable distance.

Three weeks from Nay 7 to May 29, 1957, were spent in

the vicinity of the proposed damsite at Horan,

The damsite at Moran is on the Fraser River about U4

miles north of the ferry crossing at the mouth of Pavilion Creek
and about 20 miles north of Lillooet (gge Plate I and Plate II

A and B). The west sbutment may be reached by wagon road and
trail about Y miles north from Pavilion ferry. The trall con-
tinues northward along the west side of the river to the mouth



of Watson Bar Creek., A wagon road and trail runs downstream
along the west side of the river for about 6 miles., The east
abutment 1s reached by a short branch rocad from the Pavilion
Kountain road to the Pacific Great EFastern Railway track, thence
by trail 3 miles to the site,

Moran damsite 18 in the northwest corner of the Ash-

croft map sheet (Gec angda, ¥ap 10104) on which the

regional geology at a scale of % miles to 1 inch is shown. A
detailed geological study was begun in 1957 by H. Trettin who
mapped a strip along the river from Lillooet as far upstream as
Pavilion ferry. This mapping 1s expected to continue in 1958,

Bedrock exposed along the Fraser River between Pavilion
ferry and Kelly Creek ccnsists very largely of argillaceous and
tuffaceous sediments, volcanic rocks, and some limestone and cal-
careous beds of the Cache Creek group. At the mouth of Kelly
Creek these rocks are cut by an intrusion of massive diorite.
Elsewhere dykes of similar diorite a few feet to a few tens of
feet wide intrude the older rocks (gge Plate 1II B)., On the west
side of the river at Moran the Cache Creek rocks are in contact
with volcanic, sedimentary, and flow rocks of the Spences Bridge
group of Lower Cretaceous age, and with basaltic lavas of the
Kamloops group cof Mlocene (or earlier) age. The contact bhetween
the Cache Creek and Spences Brldge groups 1s faulted, This fault,
here called the Moran fault, 1s considered to be a strand of the
Fraser River fault zone,.

The Fraser River fault zone is a structural feature of
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groat size. It is composed of ramifying and diverging fault strands
along which there has besn intermittent novement at lerat as late
as post-REocenc, The Fraser River, as shown on geological maps 737A
and 10104 Hope and Asheroft sheets, follows along the trace of this
large, multiple fault which has a total length of some 15C miles,

4t the damslite the Moran fault 1lies on the west side of
the river and possibly 2,500 feet west of the river bank,

Fleld work during the summer of 1957 shows that the Moran
fault is a northern continuation of a large fault extending northe
westerly through Fountain Valley. One strand swings noxrthwestward
up 8lok (Red) Creek Valley and the other passes by Moran and extends
up the Fraser River, The faults may consist of one hundred feet or
more of broken and shattersd rock which may also be hydrothermally
altered, The Horan fault is not exposed in the vicinity of the
damsite, consequently bhefore any tunnelling i1s planned in 1t or in
its vicinity the fault should be diamond drilled to determine 1its
exact position and also the physical charscter of the rock affected
by it.

4 seismioc station installed st Lillocet in 1957 will
provide information on the s&ismic activity of the region and whethe
er or not the fault zone is a locus of current easrthquake activity.

About 800 feot west of the river at the west abutment
of Horan damsite the Cache Creek rogks have been hydrothermally
altered to a carbonate rock that weathers a bright red brown, This
hydrothermally altered rock extends northwesterly for about 1,000
fect and may be as much as 300 feet wide. The alteration may have



been localized wlong shesred zones. The zone 1s sufflciently
close tn the west woutment that (lamond drilling of the zone
shiould be undertaken before any underground tunnelling in it is
piannad,

The rocks of the abutments at the damsite are tuffa-
ceous and arglllaceocus ssdlmunts and andesitic volcanles striking
gbout norta 40 degress wast, Comrlex folding is suggested by
rock attitudes, but the sbsence of any marker umukes recognition
of the structure difficult. The rocks are cut by several sels of
fractures, one sed strlkes north 20 dsgrees west and dips steeply
east, another strikes north 35 degrees eust and stands more or
less vertical. Scua carbonabe alteration 13 localized along the
easterly striking fraciures and nuwerous diorltic dykes occupy
the easterly striking fractures. These fractures represent sys-
tematic jolints or shear directions of small displacement.

There 1s no fault between the rock l1sland and the rock
wall ch the west side of the river.

During the late autumn of 1956 and until TFebruary 1957
Boyles Bros. Ltd. drilled at loran danslite for B.C. Engineering
Co. Ltd, with the following results:

A vertical hole drilled to a depth of 24 feet without
reaching bedrock indicate8 that a buried channel of the Fraser
River st least 40 feet below low water level lles cast of the
island at the damsite.

Down holes in rock indicate that bedrock in the channel
between the 1sland and the west abutment 1s at least 75 feet be-

low low water level.
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The amount of drilling Jone was suite insufficient to
determine the de»th, position, and ocutline of the deep channel.

The deep channel probably connects with the buried chane
nel visible on the west bank at upper Yoran canyon. The channel
west of the island has besn excavated by the river in the praosent
¢ycle of erosion.

It 1s prohable that the deep channel persists both up-
stream and downstream from the damsites upstrean the deep channel
rersists st 1@53& as far zs 'gh Bar canyon and 1s more likely to
deepen than %o shallow., Downstrean it is bellsved that the deep
channel ultimately approaches the present river channal, but be=
tween oran and L1llooet the amount of shallowing 1s probably slignt.
The deep channel “ie3 beneath the nﬁp farm on the west aide of the
river upstream from the railway bridge at Lillooet,

Bedrock cutcrops on the west side of the river for about
1,900 feet downstream from the centreline of the proposcd dam (gee
Plate III A). Farther downsiream from that point to beyond NeKay
Creek bedrock up to an altitude of 1,700 feet 18 overlaln by hori-
sontally bedded silts (gce Plate IV B). These unconsolidated sedi-
ments lie 23 a veneer over the bedrock and effectively hide its
position. The position of bedroek in this area can only bhe deter-
mined by drilling. The surface topography in seversl places ine
dicates that the silts have slumped. Consequently the entire silte
covered area must be considered to be potentially &f not actually

unstable ground,
An area of unstable ground is ocutlined on the accompany=
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ing sketch map. 1t is on the west side of the river clese to the
damnsite. The material involvaed 1s nydrothermally sltered belrock
and unconsolidated gilt. The xnovement appears tc be irnduced ane
nually by seepage and drainage of irrigetion water from the banch
above. The depti of material involved is not xnown.

Un the east side of the river, bedroc: 1s exrosed at
river level only on the centreline of the proposed dam (gge Flate
IV aA). Upstream and downsiroam for several thousand feel bedrock
is overlain up to an slititude of 1,200 fecet by ccarse bouldoery
gravel which stands in bluffs and pinnacles along the river. The
gravel in turn lies bLeneuth a veneer of silts, Tiere 1s no indi-
cation of the contour of bhedroek beneath the gravels and silts so
that the position of bedrock at any polnt will have to ba deter-
mined by drilling. iowever, it 1s certain that no buried channel
of the Fraser River lies in the bank to the east of the east abut-
ment at the damsite,

Interpretive cross-sections (gee ¥igure 2) drawn at inter=
vals along the river show the changlng relations of bedroc’ and
unccnsolidated meteriel, and the inferred position and depth of the
deep channegl.

At this stage Information 1s luacking on the precise lo-
cation, wildth, and nature of the reck in the koran faultj the lo=-
cation, extent and vhysical.characteriatica of the carbonate alter-
ation zone near the wost abutment; the precise location,depth, and
width of the deep channel of the Fraser River; and the location and
surface contour of bedrock beneathi the mantle of unconsolidated silt
and coarse bouldery gravel, All these can only be determined by

syatonatic drilling on an extensive scale,

November 5, 1957.



Dr. H. Sargent,
Chief, Mineralogical Branch.
December 21 56

Ret Selsmie Observations at Moran

S@ismfzrgraphs instailed after the coastruction of
lioover Dam and the filling of the reservolr recorded "the
occurrcice of aferovselisms of repated lacreasiug intensity and
frequency. The lack of data for previous years leaves doubt
about tihe close comnection between 1'1lling the reservoir and
these disturbances."

The effect in fourteen years of the reservolr load
upon the earth's crust was to depress bench marxs at Hoover
Dam a total of 120 millimetres and a maximum of 170 milli-
metres at the centre cf gravity of the reservoir arca.

A crustal wovement ol that order «long the rraser
River near Moran might be localized along active faults or
might tend to reactivate fault zones only temporarily inactive.

In view of the size of the dam contemplated at Moran,
the safety consideration involved, and the lack of seismiec
information in the region I believe that the establishment of
a sultably located seismic recording station should be advocated
to the proper federal agency.

Stuart S. Holland,
Geologist,
SSli/cs
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- MEMORANDUM -

FROM THE

DEPARTMENT OF MINES

BULLUTIGS Decesber 148th 56
..................................................................................... VICTORIA, B.C., ... iy 19 .
WHEN REPLYING PLEASE REFER
TO FILE NOw.ooooo .
Swmsarys l. 4 vertical drill hole suggests that a buried channel

Observeti-nes

about 240 feet balow present low water level lies
oast of the 1sland at Moran damsite.

2, Drill holes indicate that the cheonnel botween the
islaond and the west abutment is at least 75 feet
below present low water level.

3+ The core indicates that no fault lies between the
island and the west abutment though further drilling
still is necessary to prove couaclusively that none
exlste.

Boyles Bross Ltde have been drillin;: at the Moran damsite
sinoe USeptomber 1956 for D.C, Englneering Co. Ltde Drill
core is being boxed for shlpment to Vanoouver,

Two drill holes (Nos. 4 & 5) were collered in rock on the
aast slde of the idland snd drilled westerly. No. 4
inclined at adnus 40 degrees broke out of rock into gravel
at 136 feet, indieating a depth to bedrock below present
low water lsvel of at least 75 feet. Hole No, 5 inelined
at minus 50 degrees was stopped at 300 feet. The and of
the hole is 40 feet east of being vertioally beneath the
west side of the river. The core vas examined and no
evidence of faulting is apparent, Nevertheless, it is still
poselible for a westerly dippins fault to lie between the
1slend end the vest abutment., Information regarding tils
point could be secured by deepening No. 5 drill hole about
60 feet and drilling e veriical holo on the west bank to a
depth of 275 below present water level. At present,
however, the chwnoe of a fault lying in the channel hetwoen
the igland and the west sbutment appears loss than was
mraviously thought from geolorical observatione

At the prosent stage of water the {agland is connected to
the east bank by a bar and bedrock cuterops for 100 foet
downstrean und approximately 600 feet upstrean from the
island.

000002



e e Sappent ee 3 Nocebor 10th, 1956

Intarpratationes

Sonelasinnas

Three wirtiosl holes have been deilied theough gravel
to bodrooke (ne (los 1) sbout 300 foot eouth of the
south and of the lelund rescied Ledrosk st & depth of
2, fouty about 20 below pressnt low water lovels In
1t J inohes of conly maborial was saecumtorsd at a
dopth of 21 feet in the hwle. The otheyr two Loles
(oge 2 mnd 3) 550 end 150 feet mouth of the leland
rocoied bedrock at 135 feet and 140 feel respeatively.
Hole fioe 6 ourvonily being drilled is 150 feet east
of tho lglande

The desp hole (240 feot bulow prasent low weter lewel)

iz inteapreted as indlosting thet a deap, preglasiel,
f11led ohuznal of the Frasor River ia being re-sxonveted
by the presant viver, The dee)n cheningl s thought to e
enct of the lalasd and probably somnest wit  the Durind
ool visible westy of wyper iorwn eanyon. The ohmnel
wost of e island peobably hos bosn ewavstod by the
river in the present ayole of srosiome

It 4s probable that the deeop channel will purslet
upgtrean and downstress fros Moran dansite. One would
ex;oot therafors that explorstory delillls: et other
possible dassiles nesr by will disalose s dec; channel

of guipnredle tub not fdeatical depthe Upetresn it i
peobmble thel the desep channel will perslot for s cune
sidepable distnnoe and $s nore Llesly to deepen Lhien to
aailows Dowmatress It 1s belioved that the deop ohannel
ultimatal; approasics the prosant rver chawwel but
betwean Hores sod Lillooet the amount of shallowing is

boungtres: fron Moren the walley of the Freger s

narrow and it le probable that for the aost pset the deep
ohannal scinoides elossly with the present chawnel in »
aituation mmeh like at dorane Upstroma the valley e
soceuhint wider snd there 1 rocn for the deep channel %o
1ie o ane alde or the other of the prosent chanel as

a burled outwoff segnante In sltustions of that sort
badrook in the srognt river channel is apt to he at
shallow to asodemte depthe SHuah 2 gltuntion might prosent
a uore stivanstive site than dows Horan,

The peceses of o desp grevel J1llsd chennel andoubtedly

vesd



Ure e Sapcent es 3, Decesber Lithy 1986

Gt s

salten the Moran deamsite less atirsciive thmn waa

Intidally thenphte & mimilay physics) swxdiilon

probably exdats si other sliee along e evasiderable

longth of the Praesrs Sltuatlous where e buried slde
atannel oxiste probably would provide shallower exoavalions
o badrogice

beile Holland,
Geoloiste
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PRELIMIVARY GEOLOGICAL INVESTIGATIONS
AT MORAN IN 1956
By S. S. Holland

This preliminary report 1s based on eight days

field observations and a study of the published geological
data.

1. A major fault#, a strand of the Fraser River fault zone,
is thought to lie a few hundired feet west of the west
abutment at the proposed Moran damsite.

2. No evidence of any other major fault was seen. No major
fault 1s thought to lie along the course of the Fraser
River at Moran.

3. The rocks exposed along the centreline of the proposed
dam are considerably Jointed and sheared.

4, PFurther detailed field investigations are necessary,
especially to evaluate silt and hydrothermally altered
rock if cost and safety of the dam and related tunnels
and power~house are to be predicted.

Eight field days, September 3rd to llth, were
spent in the company of H, Nasmith in the vieinity of the
proposed Moran damsite on Fraser River. In this perlod preli-
minary geological observations were made in the immediate

#Crushed and broken ground having a possible width of 100 feet.
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vieinity of the proposed site and in the surrounding regions
one day was spent on the east side of the Fraser River, amd
one day was spent on the west side of the river near the dam-
site; and regional observations vere made during traverses
along the Pacific Gregt Eastern track north of Pavilion as far
'as Kelly Creek and south along the track and road as fir as
Fountain Creek,

The proposed damsite at Moran is on the Fraser
River about 4 miles north of the ferry crossing at the mouth
of Pavilion Creek. The river itself is navigable upstream
from Pavilion ferry only with difficulty during low water.
The west side may be reached by wagon road and trail about 5
miles north from Pavilion ferry, and the east side may be
reached by a short road branching from the Pavilion Mountain
road., It takes one to the Pacific Great Eastern track about
2 miles north of Pavilion station, thence a trail leads down
hill to the site. During the examination, September 3 to 11,
the river was sufficlently low for one to walk along the
beach on the east side of the site. The rock face on the west
side 1is precipitous and if a close examination of it were to
be made some safety precautions would be required.

Moran lies in the northwestern corner of the
Asheroft map sheet (Ggol, Surv., Canada, Geological map 1010A)
on which the regional geology at 4 miles to the inch is shown.
Geological mapping does not extend northward beyond Leon Creek
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some 7 miles north of Moran. As a consequence geological
information to the north is meagre. To the south, however,
adequate geological mapping at a Yemile scale extends down
river to Chilliwack and beyond.

In the vieinity of Moran damsite the rocks are
tuffaceous and argillaceous sediments and vclcanies of the
Cache Creek group which are intruded at the mouth of Kelly
Creek by a small dioritic intrusion. These rocks in turn are
overlain on the west side of the river by volcanie, sedimentary
and flow rocks of the Spences Bridge group of Lower Cretaceous
age, and by basaltic lavas of the Kamloops group of Miocen{e
or earlier age. The rocks exposed on both sides of the gorge
at the proposed damsite are Cache Creek group sediments and
voleanics striking about north 40 degrees west, these lie at
a small oblique angle to the river at that point.

The geological feature of fundamental importance
to any evaluation of the proposed damsite at Moran or else-
where on this part of the Fraser River is the fact that geolo-
glcal mapping on the Hope and Ashcroft sheets (Gool. Surva,
Cangda, Maps 737A and 1010A) shows that the Fraser River
between Fountain and North Bend follows along the trace ol a
very large, multiple fault zone which has a total length of
at least 175 miles. The fault zone is composed of ramifying
and diverging strands marking a major break along which there
has been intermittent movement at least as young as post-Eocens
in age.
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The published geologic maps show no strand of the
Fraser River fault zone closer than Slok Creek and west of the
upper part of McKay Creek. Nevertheless attitude and hydro-
thermal alteration of the Spences Bridge formation and ankeritie
carbonate alteration of the Cache Creek formation along thelr
contact, only a few hundred feet west of the west abutment at
the demsite, strongly suggest that the contact is faulted, If
that be so the fault would probably be a further strand or off-
shoot of the Praser River zone,

The presence of a major fault so close to the
abutment of the proposed dam would undoubtedly introduce con-
siderations regarding design and safety of the dam itself as
well as have a considerable bearing on the location and cost
of pressure tunnels and power-house downstream from the dam
itself.

At the time of examination the rock island which
lies a few hundred feet upstream from the centreline of the
dam was connected by a gravel bar to the east side. There
seems to be no indication of any major faulting parallel to
the river and running up through the gorge itself.

Close examination was not made of the rocks which
would form the abutments of the dam. They appear to be inter-
sected by two sets of fractures, one set striking north 20
degrees west dips steeply to the east, the other striking north

85 degrees east stands more or less vertical, These fractures
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represent systematic Jointing or shear directions of small
displacement, no major faults were observed.

Bedrock 1,000 feet downstream from the centreline
of the dam on the west side 1s overlain by horizontally bedded
silts which extend downstream past the mouth of McKay Creek
and which rise to an elevation of 1,500 feet and more. These
unconsolidated sediments lying as a veneer over the solid bed-
rock have a variable depth and horisontal extent which change
with the outline of bedrock and with the present topographic
surface. It 1s possible only to guess thelr actual thickness
at specific points. The surface topography at several places
indicates that this material has slumped, and consequently the
entire silt-covered area must be considered to be potentially
if not aectually unstable ground.

An area of unstable ground is outlined in orange
on the accompanying sketch map. It is on the west side of the
river a few hundred fecet downstream from the damsite. An area
800 feet long and 200 feet wide extending from 1,450 feet
elevation to about 1,000 feet elevation and involving for the
most part hydrothermally altered Spences Bridge volcanics is
completely unstable and appears to experience annual movement
southward, The depth of muterial involved is unknown,

Coarse bouldery gravel standing in bluffs and
pinnacles extends for several thousand feet upstream from the
damsite on the east bank. There is however no indication that
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a buried chamnel of the river lies either on the east or west
sides of the proposed dam. Similar coarse bouldery gravel
extends downstream from the damsite on the east bank and lies
back from the bank for a considerable but unknown width and
depth. Its presence, extent and stability undoubtedly will
have an infiuence on the location of pressure tunnels and
power-houses on the east side.

Although bedrock is exposed at water level on both
sides of the river there is no way of knowing the depth to
bedrock in the bottom of the river except by drilling, Drilling
is currently being done by Boyles Bros. for B.C. Engineering
Corporation, and the information should shortly become available.

Further geological work at Moran will be necessary
if engineering studies continue. In the first place sufficlent
regional geologic work should be done to define and describe
the large strand of the FPraser River fault which is thought to
be just west of the west abutment of the proposed dam, Suffi-
cient field work should be done to confirm the presence or
absence of the postulated fault, and if the fault is confirmed,
to map its position accurately, to determine the width of the
fault zone and the nature and condition of the broken and
altered rock in it, and to determine if possible 1f any recent
movement has taken place. Some stripping or trenching might
advantageously be done at an early date.

Detailed mapping in the vicinity of the dam should
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outline the areas of bedrock and of unconsolidated materials
as well as provide information on the strength and stability
of the several formations.\ Ultimately it might be desirable
or neceséary to prepare a series of cross-sections drawn at
right angles to the river and at several hundred foot intervals.

Detailed work on the abutments and nearby may be
desirable but should not be undertaken until collaboration
with engincers working on design and feasibility studies has
been attained.

There 1s no point at this stage in going ahead with
detailed geological work unless the problems of the design
engineers are known., However, the question of the Fraser River
fault should be investigated as early as possible because it
may have an important bearing on the feasibility of the project

as a whole and on considerations of design, cost and safety.
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Comptroller of Water Rights, DEPARTMENT OF MINES
Department of Lends, =
...... EII_II»DING&‘:. . VicToRr!A, B.C., Novenber(;th, 1957'

WHEN REPLYING PLEASE REFER

TO FILE NOu..o e

Ret Geological Investigations of Moran
Dangite, 195

S

The attached report by Dr. Holland incorporates
further observations by him on the geology of the small area
surrounding the proposed Moran Damasite.

Dr. Holland devoted three weeks in May and three
days in August to work in the area represented by Figure 1
in his report, and to less detailed work in the gurrounding
ares.

Before long we expect to receive and to forward
to you an interim report from Dr. K.C. MoTaggart dealing
with geology along the valley of the Fraser River, from
Lillooet upstream, incorporating observations recorded by
Mr. H.P. Trettin who spent the summer mapping that area under
the general supervision of Dr. MoTaggart.

H. Sargent,

Chief, Mineralogical Branch.
HSimd
oc. In Author's File.
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Preliminary geological investigations in the viecinity

of the proposed damsite at Moran in 1956 left several points

unresolved. As a consequence fleld work undertaken in 1957 was

primarily directed towards determining whether a strand of the

Fraser River fault lies close to the proposed damsite,

Summary of Geclogical Observations:

1.

2.

A major fault, a strand of the Fraser River fault zone,
separates the Cache Creek group from the Spences Bridgze
group., This contact (and fault) lies more than 2,000

feet west of the west abutment at Moran damslte.

Drilling since September 1956 for B.C. Engineering Co. Ltd.
discloses the presence of a deep channel of the Fraser
River lying at least 240 feet below low water level. The
centre line of this deep channel is presumed to be 100 to
150 feet east of the rock island at Moran damsite., This
deep channel will probably persist upstream and downstream
for a considerable distance.

Three weeks from Way 7 to May 29, 1957, were spent in

the vicinity of the proposed damsite at Horan,.

The damsite at Moran is on the Fraser River about L

miles north of the ferry crossing at the mouth of Pavilion Creek

and about 20 miles north of Lillooet (gee Plate I and Plate 11

A and B). The west abutment may be reached by wagon road and

trail about 5 miles north from Pavilion ferry. The trail con-

tinues northward along the west side of the river to the mouth



of Watson Bar Creek, A wagon road and trall runs downstream
along the west side of the river for about 6 miles, The east
abutment is reached by a short branch road from the Pavilion
Mountain road to the Pacific Great Eastern Railway track, thence
by trail 3 miles to the site,

Moran damsite is In the northwest corner of the Ash-
croft map sheet (Ge Sur Canada, Map 1010A) on which the
regional geology at a scale of 4 miles to 1 inch is shown., A
detalled geological study was begun in 1957 by H., Trettin who
mapped a strip along the river from Lillooet as far upstream as
Pavilion ferry. This mapping is expected to continue in 1958,

Bedrock exposed along the Fraser River between Pavilion
ferry and Kelly Creek consists very largely of argillaceous and
tuffaceous sediments, volcanic rocks, and some limestone and cal-
careous beds of the Cache Creek group. At the mouth of Kelly
Creek these rocks are cut by an intrusion of massive dlorite,
Elsewhere dykes of similar diorite a few feet to a few tens of
feet wide intrude the older rocks (see Plate III B). On the west
side of the river at Moran the Cache Creek rocks are in contact
with volcanic, sedimentary, and flow rocks of the Spences Bridge
group of Lower Cretaceous age, and with basaltic lavas of the
Kamloops group of Miocene (or earlier) age. The contact between
the Cache Creek and Spences Bridge groups 1s faulted, This fault,
here called the Moran fault, is considered to be a strand of the
Fraser River fault zone.

The Fraser River fault zone is a structural feature of
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great slze, It is composaed of ramifying and diverging fault strands
along which there has been intermittent movement at least as late
as post-Eocene, The Fraser River, as shown on geological maps 737A
and 1010A Hope and Ashcroft sheets, follows along the trace of thils
large, multiple fault which has a total length of some 150 miles,

At the damsite the Moran fault lies on the west side of
the river and possibly 2,500 fest west of the river bhank.

Field work during the summer of 1957 shows that the Moran
fault is a northern continuation of a large fault extending north-
westerly through Fountain Valley. One strand swings northwestward
up Slok (Red) Creek Valley and the other nasses by Moran and axtends
up the Fraser River. The faults may consist of one hundred feet or
more of broken and shattered rock which may also be hydrothesrmally
altered, The Moran fault is not exposed in the vicinity of the
damsite, consequently before any tunnelling is planned in it or in
its vicinity the fault should be dlamond drilled to determine 1ts
exact position and also the physical character of the rock affected
by it.

A selsmic station installed at Lilloocet in 1957 will
provide information on the seismic nctivity of the region and wheth-
er or not the fault zone is a locus of current earthquake activity.

About 800 feet west of the river at the west abutment
of Moran damsite the Cache Creek rocks have been hydrothermally
altered to a carbonate rock that weathers a bright red brown. This
hydrothermally altered rock extends northwesterly for about 1,000

feet and may be as much as 300 feet wide. The alteration may have



been loculize<d along sheared zones, The zone 1s sufficlently
close Lo the west sbutment that <lamond drilling of the zone
snould be undertaxen before any underground tunnelling in it 1is
planned.

The rocks of the abutments at the damsite are tuffa-
ceous and arglllaceocus sciiments and andesltie volcanies striking
about nortn 40 degrecs wast., Couplex folding is suggested by
rcck attitudes, but the absence of any marker makes recognition
of the structure difficult. The rocks ure cut by several sets of
fractures, one set strikes north 20 degrees west and dips steeply
east, another strikes north 85 degrees east and stands more or
less vertical. Some carbonate alteration 1s localized along the
easterly striking fractures and numercus dioritic dykes occupy
the easterly striking fractures, These fractures represent sys-
tematic joints or shear directions of small displacement,

There is no fault between tine rock island and the rock
wall on the west side of the river,

puring the late autumn of 1956 and until February 1957
Boyles Bros. Ltd., drilled at Moran damsite for BeCe Engineering
Co. Ltd, with the following results:

A vertical hole drillea to a depth of 24k feet without
reaching bedrock indicates that a buried channel of the Fraser
River at least 240 feet below low water level lies zast of the
island at the damsite.

Down holes in rock indicate that bedrock in the channel

between the island and the west abutment is at least 75 feel be=-

low low water level.
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The amount of driliing done was sulte insufficient to

determine tihe depth, position, and ocutline of the deep channel,

»

The d=e» channel probably connects with the burled chane
nel visible on the west bank at upper Horan canyon. The channel
west of the island has been cxcavated by the river in the prasent
cycle of erosion,

It 1s rrobable that the deep channel persists both un-
stream and downstream from the damslite: upstream the deep channel
persists at least as far as Migh Bar canyon and 1s more likely to
deepen than to shallcew, Downstream 1t 1s believed that the deep
channel ultimately approaches the present river channel, but be-
tween loran and L11looet the amount of shallowing is probably slight.
The deep channel "iss heneath the hop farm on the rest side of the
river upstream from the railway bridge at Lillooet,

Bedrock cutcrops on the west side of the river for about
1,900 feet downstream from the centreline of the propossd dam (see
Plate III A). Farther downsiream from that point to beyond lcKay
Creek bedrock up to an altitude of 1,700 feet 1s overlain by horil-
zontally bedded silts (gze Plate IV Z). These unconsolldated sedi-
ments lie a3 a veneer over the bedrock and effectively hide its
position. The position of bedrock in thils area can only be deter=-
mined by drilling. The surface topograrhy in seversl places ine-
dicates that the silts have slumped. Consequently the entire silte
covered area must be considered to be potentially if not actually
unstable ground. |

An area of unsiable ground is outlined on the accompany=-



-6-

ing sketch map. It is on the west side of the river close to the
damsite, 7ihe muaterial involved is hydrothermally cltered bedrock
and unconsolildated silt. The movement appears tc be induced an=-
nually by seepage and drainuage of irrigation water from the Lench
above, The depth of material involved is not known,

Un the east side of the river, bedroci is exrosed at
river level only on the centreline of the proposed dam (gee ilate
IV A)., Upstream and downsiream for several thousand feet bedrock
is overlain up to an altitude of 1,200 feet by coarse bouldery
gravel which stands in bluffs and pinnacles along the river. The
gravel in turn lies beneath a veneer of silis. There is no indi-
cation of the contour of bedrock beneath the gravels and silts so
that the position of bedrock at any polnt will have to be deler-
mined by drilling. ilowever, it is certain that no buried channel
of the Fraser River lies in the bank to the east of the east abut-
ment at the damslte,

Interpretive cross-sections (see Figure 2 drawn at inter-
vals along the river show the chunging relations of bedrock and
unccnsolidated meterial, and the inferred position and depth of the
deep channel.

At thnis stage information 1s lacking on the precise lo-
cation, width, and nature of the rock in the Loran fault; the lo=-
cation, extent and physical characteristics of the carbonate alter-
ation zone near the west abutment; the precise location, depth, and
width of the deep channel of the Fraser Riverj and the location and
surface contour of bedrock beneath the mantle of unconsolidated silt

and coarse bouldery gravel. All these can only be determined by

systematic drilling on an extensive scale,
November 5, 1957.
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