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IR IC&-StdgnatLJn in., the upland areas commenced before, or’
ontemporaneously w1th degLac1at10n-of the topographlc peaks. Because

.

of thls, moraines are absent and the till exposures that do occur are.

L3

Largely conflned to &he upland areas._ Ice contact and 1ce proxlmal Aj s

K . ' M

features such as kames, kettled outwash and outwash tralns Occur w1th1n‘
. i (e -

_the Valleys. These, together w1th numerous meltwater channels 1ndicate

.
i

-,that large masses of 1nact1ve ice downwasted wltth the vallex>. ﬂé?

s Deglaclatxon occurred as follows. Fxrst, the ice sheet that

[

covered the study area stagnated 1n ‘the upland areas and in. thefvalleys
that were orlented transversely to the d1rect10n of flow. - As the ice
thinned- stagnatxon became more wldespread untll eventually the lobe '

that OCCUpled the Okanagan Valley became 1nact1ve. Meltwater produced

-
com

'by 1ce ablatlon was 1n1t1ally controlled by the slope of the ice surface

\

'but; as the ice’ surface downwasted tOpbgraphy ‘became 1ncreasxngly

/important in channel1ng the flow. The exposure- of lower meltwater outlets

i

resulted in‘erosion of prevxously lald sedlments by the streams to 3

B v
’ .

'lower base leVel whlch produced palred terraces along the sides of valleys

such as Trout C‘eek. The flnal me1t1ng of ice from the south end of the

)

‘-Okanagan Valley.ptoduced a. proglac1al lake in whlch extensxve sxlt' e

dep051ts weré la1d down. These\dep031ts were fpund to postdate the‘

that was tranSported into the main valley via
. - . . - L

Eneas Creek.
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roam the mountains.on.j

that would. otherwlse confllct w1th the progress of'the thesis.k.
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(VATTER JWE ' | .

» - . T INTRODUGT S ON !

-
.

o . R :
The Okaraga= Valley »nd ndjaczgr rear ¢f the: ©duthern
- ’ » \
Interior of British'Coiumbia ¢léWrly display the effects of iiaciation.
A reasunable account «f (he glacial history of the .area can be obtuined
by the interprevarion of rhe g .vficfal doposits and the landicoms within
the “arca.

4

.1 TFURPCSL:. o , ~

‘° ‘
The objectiva of this ctudy is to identify and

ecscrite the

glaclial landforms znd surficial depusits within one ’gs':na}l ‘basﬁiz}.‘in‘

)

the South Oikanagan, «rc !5 censtruct an explanatory model of the: degla-
»cliation pattern of the ar~a. Data were obtained from a two month detailed

field study, an airphoto analysis and a literature review.

-

N A

STUDY AREA: LOCATICN ANR DESCRTPTION -
1.2 LOCATION: . o

The Okanagan Valley lies appreximately zlong the 113¢ 337
‘weridian of west longitude and is onc of‘a series of .nerth<souvth oriented

3 lleyé carved into the southern portior of tne Interior Plateau of

British Colwbia. Tt eﬁ{i;ds from Shuswap Lake (lar. 51° N.) to the’

7

s .



-

\

B v * » * ’ 0 B 7
“Colunbia River flav. 48° N.); A second vllle?m!ynrém, much smallcer and
< ¥

n poorly definudr parallels the Okanagnn ‘from a pqint a few miles

Ul

. north of thc atudy Area to thc Inturnattonal Border. JThis valluy 8ystom

is ldentified as the Marron Vallvy by Namn!th (1962).

(1)
W

Trout Creek Valley hoado in the Thompagn Platoau and exLunds o

o @

eastward 4o form the Qkanagan Valley in the vicinfty Q‘Summrland Lo,
~(Map 1). It transects the Marron Valley near the small

scttlement of «

» ]

Faulder: This coﬁfluenéﬁ of valleys defines the centre of the study °°

area. The Okanagan‘yalley and the Marron Vallay are separated by

st -

) glacially abraded mountains wlth a relattve relief of approximatol\‘
»

o

-

450 m (1500 ft). The combination of peaks, intermediatu valleys ' o

and ‘lower main valieys allows the stratigraphxc sequence of deposit&

-
- a ¢

to be traced from an elevat1on of 1375 m A.S L. (4500 ft) to the- preébnt N
" Okanagan Lake level of 342.3 m (1123 ft) A.S.L. The landforms of the
. : -4 - 4

.-‘ main valley, u’ Marron Valley and the' upland areas allk °c:orrel.at:e with

those found within the Trout Creek Valley. Trout Creek transects all of .
: , . B , N .

the above mentidned features, thus allowing the stratigrapitic sequence-
to Be traced Yroﬁ?thé upland areas to the floor of Okanagan Valley.- ¢
: c o N .

’ ) -y o. ’

1.3 BOUNDARIES : B o

°o

0

The .tudy area is defined by a large rectangle 306 kmy (135

2
" omi. ) shown on Map 1. The northern side i3 an ezbt-west line thac

v o

includes the gorth end of Cartwright Mountain. .The western béuﬁdarf'
° . 5

¢

<

\

includes Agur Lake; the easfern'sideois'loéated such.that a minfmum s
. . Q ' -
oZFthree afrphotos could be obtained forveggh of the flight iineg along-: .

©

7 B v

-
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’ K
. i ~

» ’ i
the @aft side of ‘Lake Okanagan so. that stereo coverage could be obtalnec.
g : .
PPN

‘ tThe.southern margln is the south border of the 82E 12 Mapsheet.

A

1.4 BEDROCK GEOLOY: E U

According to the most receht Geological Survey of Canada
‘map (Map¢l5 1961) it appears that the Okanagan Valley is'a structural
trench overlylng f system of subparallel faults (See Map 2). East of

e the OkanaganﬁValley, metamorphic rocks of the Monashee Groupf(probsbly
Precambrian accordlng’to G.S.C. Map lS-l96l)~are-ﬁreValent whereas

west of the valley younger (probably;Cretaceous) plutonic-rocks‘pre—

dominate. Two_significant outcrops of Mid-Cenozoic Volcanic rocks' can

' ‘ . e . S

be identified'hithihvthe study area.  One:is 10cated north-of the lower
' 7

~end of Trout Creek and is exposed on Mt. Conkle and Glant s Head._ The

o

: other is exposed near the headwaters of Rlddle Creck in the southwest

. S
R e .
. . B M e
: g s

e - corner of the study area.[’North of the study area near Kelowna thls‘

unit outcrops more frequehtly.

}
- P :
£ . : . o P

1.5 PREGLACIAL DRAINAGE: - o - /'
. . . a .
n W _ . Kelley and Spllsbury (1949) and Fulton (L972) suggest that

~

Hurlng the early Tertxary the Southern Interlor Plateau reglon was a

low, swampy' area, the dralnage from whlch was probably controlled, by

N .

‘e the same bedrock structure that controls the present dralnage pattern.:
In the Mlddfe Tertiary volcanic activity, ‘tectonic upletand extensive'

g faulting/and foldlng 1ncreased the local relief. Thls act1v1ty

o

«
)
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o

_produced the topographic depression wRich was to become the Okanagan
Valley. Sdonlafter itsnfonnation;_it;beeamg a‘drainage channel and by

"the end of. the Tertiary a fluvial valley was well develobed,

1.6 PRESENT CLIMATE: ‘ .
J ‘ "The. South Okanagan Valley has ohecof the mildest clunates

in Canada. Summers are warm w1th cool nfghts and wintters are suffl-

c1ent1y mild that Okanagan Lake - usually remains. icesfree. mA 51gn1f1cant-

<

'feature of the clxmate of the Okanagan Valley is that the temperature,
aridity and number of frost free- days 1ncreases from north to south
along the"axis of the valley, and from hlgher to lower elevatlons

across the valley (Okanagan Basin Agreement, Preliminary Report 38,
Fig. D-1, D-2 and D-3). ' o - s S
‘A study of the thlrty year (1941 1@50) cllmatlc record of the

Summerland Experlment\lrseﬁllon ‘(B.C. Dept. Agrlc. Cllmatlc Normals)

»

Y‘1ndlcates that the mean‘monthly temperatures are abOVe 0°c for at least

;10 months of the year, Overcast skles are prevalent durlng the. months

o? November, December and January, but in the summmer, months, partlcularly

0‘.

in; July and August, clear sunny skies are the norm. The overcast skies

'1in w1nter, coupled w1th the pr0x1m1ty to Lake‘Okanagan, is largely l/ﬁ

-/
respon81ble for the mild w1nter temperatures (Kelley and Spilsbury, <
/ - .
1949, p- 12). In July, the warmest month the mean monthly temperature

is 21°c. The extreme maximum for the thlrty year record is a July
. . /

temperature of 40 C.. Pretlpxtat1on at this statxon averages only
296.2 mm (11.66 in.):per year. Ihe seasOnal distrlbutlon of this

5

L

‘ﬁf . .,-. .



1.7 VEGETATION:

©

occurs in early summer, partlcularly in June, and mid winter. "The

'Sprlng and fall months -are characterlstxcally ariq wibm less than 23 mom .

(0 9. 1in. ) of prcc1p1tat10n in any month, When the phecdpnthtlon data‘

.1s_compared'wlth the 635 mm. (25° 1n.) of potent1a1 evapotranSplration'

Aithat Warkentin (1967, p. 102) has calculated: for rhe area, the extent

of'the.aridity becomes evident.

| 3
o .1

ot

Within the‘lowef poftions of the main vaIley mbisture ,

‘1‘

def1c1encv 1s suff1c1ent to 1nh1b1t the deve‘opment of forest vegetatlon.

‘Instead bunch-grasses,.sagenbrush and cactus occupy the areas ‘that ha?e

not been 1rr1gated. At hxgher elevations up the valley 51des, and along h‘

the trlbutar valle s, montane forests are mmon. The domlnant tree
y y Q\

ilsp€CIes are Ponderosa Plne (P1nus ponderosa) and Bouglas F1r ( seugo -

blsuga;men21e511) Usually the stand is Open w1th bunch—grass and forbs
A,. . e ) BN . ‘. . . . » . . \\\‘
accupying the open areas. =~ ..~ . - B R \\\\ .

1.8 GLACIAL HISTORY OF THE SOUTHERN INTERIOR:  LITERATURE REVIEW
The phySiogfaphic.complexit of the Interior of Bnitish‘

}4ﬂpmbia Has resulted in an bqually ¢

aplex. array of glacial landforqs.

VRelativély little work has been carr&ed'out'towardnthe'develo;ment of

‘a glac1a1 chrqnology of the area desp1te the fact that postglac1a1

G <

'arfdlty has preserved the glaelal ev1dence and 1nh1b1ted the development

o N7

‘of a masking cover of trees, As a‘result the glacial hlstory offered

Cee . - : . Y - o

an

.-

h
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‘inithis;teyiew is‘geperalizedvfrom"a number of seattered_andiuncoordinated
\ ‘ e ‘ ‘ . :

. studies. '
B fhe number of glac1al eplSOdes that have occurred in the

Western Cordlllera 1s co trover51aq Early geologists (Dawson, 1887

'1&90 Wlllls, 1898) wor <ing in the: Southern Interior, poq;ulated two
advances based on two dxstlnct till unlts separated by a un1t of
rstratifled sand and sllt.- Daly (1912) worklng in the Southern Interior, -
along the 49th parallel could “not conflrm th1s hypothesls. ".He

shggested a s1ng1e glac1a1 advande but d1d not rule out the p0351b111ty
Jer glac1at1ons, the ev1dence of whlch ha« beenjobllterated by the
‘mostlrecent advance. South of the study area, Fllnt (1935) recognlzed |
two, glaclatlons in Eastern Washlngton.based on drlft depOSltS ‘that had
1nf111ed earller meltwater channels;- Kerr (1934) worklng in north-
central_Brltlsh Columbla found ev1dence to suggest more than one
' aduance prlor to. deglac1at10n but‘he was not certaln that. these renresented
separate glac1at10ns rather than mlnor fluctuatlons of a 31ng1e glac;al
»perlod. Tlpper (1971) found geomorphic ev1dence of more . than one
'_glac1atlon in the’ Central Interior and Fulton, (1975) has 1dent1f1ed
two drlft layers in’ the Kam100ps area and has prov1ded radlocarbon
dates (GSC 194 CGS 977 and others) whlch 1nd1cate that the earliers
riglac1at10n ended before 43 000 B P. and the last advance began at
‘_approxlmately 19 100 B.P. Other workersvhave s1m11ar1y found ev1dence“

for multlple glac1at10ns in, the mountain ranges that border the Interlor

°.Plateau (Johnson 1926 Armstrong, et al., 1965 Hughes, et al 1969)

but to date no comprehen51ve reglonal medel of deglac1ation has been

’produced that can satisfactorlly explaln the observatlonalbdata that

’has been amassed. o o e L I

»
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asmith (1962) has

‘The Okanagan Valley 15 no exception.

provided the: only comprehensiVe glacial history 8f the aréé.’ Vepy
. , ‘ :
llttle stratlgraphic data are avallable. It 'is, however,’ almost xertain

t once prior to the L

Ay
\

'last glaciation3(T1pper; 1471), but the stratigraphic evidence of the

iy

that: the Interior was extensively glac1ated at 1ea

earlier advance has largely beenvreworked. '_C.r
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CHAPTER TWO o

&0
RESEARCH TECHNIQUES: = - _ S , .

. , R \x/:\
2.1 " FIELDWORK: o {

~

"

A surface reconnaissance was carried out on foot and horseback

o

throughout the/entire study area. 'The 1endforms were sketched onto the._‘
N. T S. 82E/12 E &W maps (scale = 1 250 000) Because soil moisture -
retention ls dependent upon texture, and texture is one of the criterion

\:ufor classifylng surf1c1a1 dep051ts, thls work was completed durlng the

Coe

'sprlng fleld ses51on when the ava11ab111ty of molsture from snowmelt

:esulted in an observable vegetatlve response 1ov501l drainage charac- °
teriStice.‘ This greatly ese;eted the’ 1dent1f1cat10n of boundarxes
. hetheen surflcial.deposits..d
R | B | o )
_2;2 MAgPINc: o | ' SR |
, s | . |
The structure, t0pography and bedrock geology of the study

. area have been mapped by the Geolog1ca1 Survey of Canada at a scale of

e

..1 253 440 (Kettle River West. sheet Map 15-1961)“ The only mapp1ng of

-the quaternary geology that has been done within the study area is the

S 1:126, 720 map produced by Nasmlth (1962) The mapping of the surf1c1al
deposits: (Map 3)¢and the landforms (Map 4) was carried out prlmarlly

dur1ng'the field.reconnalssgnce. Cr1t1c$1 areas were identlfled in
_ i " = i .

10
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tional work.

o : 11

| S |
the field by the¢ use of airphotos. Traverses were then plotted and
¢
a grbund reconnaissance was carried out. As the surficial deposits
and landforms were identified, the location was plotted on the ag‘photOS.

Where exposures were Eouhd,'phe structure, texture and imbrication of

the material was noted. In areas that were ambiguous or critical,
: | ‘ .

' sampies.wefe taken and then rftuEPed to Edmonton for analysis. The

deposits were classified on the basis of the debositidnal mechanisms
and geomorphic agents. This information was interpreted from the

texture and structure of the material and the topographic form of the

“deposits. The landforms were idqncified on the basis of composition,

morphology ‘and the relatioﬂship to other landforms. Freduently; the

exact boundaries of the deposits and landforms could not be defined_in

the ffeldf When this occurred, approximate boundaries were plotted on

the ai;photo in the field and the exact boundatiés were defined later

L IO

ﬁu;%ng the airphoto analysis. o

2.3 SAMPLING °

Field samples of tills, alluvial material and lacustrine
i - ; |

sédiments were collected for particle sizeé analysis. Samples were taken

in ‘critical areas; the results of which are included .in the interpreta-

o
3 ’ . h- T i . R

\ t each sampliﬁé»site_the soil horizons and organic layers
. . . N . . ) . . =
were removed to expose the subsurface material. A visual inspection

>

'was carried out to’determine the particle size range of the material
i . . A " . ’

80 ;hatma ééﬁple.could be collected that would be at least LOd.tﬁnés ﬁhe.

\ . . - .
{ : ) 9 0
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weight nf the largest particles Ag sieves were ﬂot available for
ficld sioving, the analysis of till units was limitgd. This is not a
serious omisyion as the purpose in sampling the tills was to determine

[ ' | )

whether of not the finer sized particles have been removed by wuteruj

. 7
- Excellent stratigraphic sections were available in some of ¢

. . © ’ . v}
the terraces and kame deposits and these were logged and sampled wherg

major regime fluctuations could be identified. Muc¢h of this work w;w

‘2.4 SURVEYING
\3

A cumplete transcct of the Trout Creek va}ley wae made‘
approximately 1.9 km. (1.2 mi.) southeast of Faulder. A Pau}ins
Surveying Altimeter (Modei M- 5) was employed to determine spot elevatlons
.which were located and mapped on the ai.bphotos. .

The transect survey was carried out with the use of range
. polee and a Brunton'tompass (see appendix 1). A temporary benchmark)h -
was surveyed from the Geolog1ca1 Survey Benchmark 370- J From this
point, a traverse was surveyed from the valley floor té the upperm0st
defihable terrace on either-side of the valley. A max:mum closure
e'errorAbf 45 m. was: accepred over a hor;ZPntal dlstance of 1417 mr

| AIn'order to‘mlnunlze 1nstrument error} the Brunton Compasé

'survéys were>%arried.out in'tﬁe;following-mannerfl .{ | p

a i LA - o



FIGURE 1

el

A foresight was taken from a datum éoint onvpole A (point a)
to establish a horizontal equivalent reference on pole B. Due to

instrument -error, the foresight will intercept pole B at some distance
12 . > N ‘ .

~above 6r below point bl; Suppose that the foresight intersects pole B

-

at point bp. From point by, a backsight is taken to pole A. The
instrument error, if conSisEeﬁt,'will result in a deflection such that
the distance aj - a, is equal to twicé the distance b; - by. If the

range poles are measuréq from the ground sur face, the location of
Qoint bl.qn polz 3 can be determined by usiﬁg the formula
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a; - a
1 2 o
by = by — 3+ The transect is continucd by positioning pole C
[

‘ beyond pole B and repeating the sequence from point by. The horizontal

distance was not measurcd direcetly along the transect. Rpstcad, the

survey points werce plotted on the alr photos from.whieh the Hér{zontal

distances were calculated. ' ' ‘ o \

Several Lraverses across terrace sequences were carricd out
I

using the Paulins Altimeter for spot elevations and air photos for the
horizontal distances. Stable daytime tempcratures, low relative humidiiy
and cloudless skies made it possible to obtain rcliable results from
the aneroid altimeter. All traversos were planned so that a base

0
stat ion reddtng cauld be obtained at least once'pcr hour. A réEord of
the elapsed time between rcading was reeorded eo that slight changes in
atmOSpheric pfessure could be distributed. A varlation in base statloe

readings of three meters (10 fe., ) was considered cause for rejectlon

of the entire traverse. In most cases, the change in pressure was small

enough to ignore.

2.5 LABORATORY TECHNIQUES:

2.51 PARTICLE SIZE ANALY$IS S - .

kt
LI -

Twehty-se;en‘smnples of 1000 to'2000>grams of‘material were
rete;ned to. Edmonton for laboratory analy is. All of the samples were
dry. sieved at one-half ¢ (phl) intervals down to 3.5 ¢ (0.088 mm.).

The material flner ‘than 3 5 ¢ was dispersed with a 9% SOlUthﬂ of

sodium hexametaphosphate Na(PO3) 6 and wet sieved to remove the 4.0 ¢



&

fraction. Phi valuew tor the material finer than 4,0 ¢ were obtained

by pipette analysla. It was considered necemssary to adopt a techniquer

. 4
by which the matertal finer than 4.0 ¢ could be delivered to the

sedimentation apparatus withoutfirst over{drying the sample to obtair

an accurate weight of the mat rial being delivéred to the sedimentation.
test. The reluctance to oyen dry the sample was based on the'gifflculty
“of disaggregating the matcrial which wduld still reEain the'sodidm
hexame taphosphate. Mechanical disaggregation eouli poasibly induce a
bias in the size distribution of the sample. ; M  ) ' 4 '

The method adopted was to split and‘wexgh a subsample of the
material finer than 3.5 ¢. This subsamplc was then dispcrsed and
passed through the 4 .0 ¢ sieve and the matcrial greater than 4.0 ¢
was dfied and wexghed. The percentage of the material that had
. passed through'tﬁe sieve could then be calculated, assuming no loss
of materlal on the’ qicves . It was reasoned that if 10 g of'ﬁaeeeialr

N

finer than 4.0 ¢ were requ1rcd for the pipette analysis, the split
..

we(ght of material finer than 3.5 ¢ chat would deliver the required

10 g4could be calculated from the. prOportions recorded in the subsample
tes;.. Due to tha,difficulty‘of splitting very small fractions of

: ﬁateflal any weight of material that would deliver/between 8 and 10

/
-grams of sample to the plpette analysis-was accepted. An accurate

|
weight of mater1a1 delivered could then be calculated for the plpette
,vanalysm. The assm’nption of no weight loss in the wet sieving was K‘L

demonstrated to be unwarranted when the 8 inch dlameter sieves were

used.” In order to contro} the losses, a 3 inch Fiameter-sieve was

c e
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3

designed and constructed. This sieve could be installed in the ‘top

of :a 60 ml beaker with a press fjt, In a%dltion, the total weight-of
At} 1

. o
the siove was 73'g, so it could bé weighed on a balance scale before

and after cach sieving.
bl
The ndopLLon of thia tcchniqua allz:ud for an unLntcrrupted

0

transition through thu wct sleve Into the se menratton apparatua and

losses were minimized by fewer tpanafers,of material,’

. A standard pipctte analysis technique was adopte&,with 10 ml
. \ .

samples being rewoved fromg 10 cm beneath the surfaco at time intervals

. L 4 - ‘
equivalent to 5.0 ¢, 5.5 ¢, 6.0 ¢, 7.0 ¢, 8.0 ¢,, 8.5 ¢, and 9.0 ¢.
- ‘ - L . ° .
\This extended the particle size data fo silt/clay boundary.

<

2.52 AIRPHOTO INTERPRETAT ION .

o -oo bt e o

N o

Q ' . .~
The most signiffcant criteriop for the identification and

° 0

interpfetation of surficial’ deposits from airphotos is the form or

’ morphology of the unit because Qgpographic express10n, soil qharacter-

Lstics such as texture and structure, and spatial relationsbips are

¢ o

diagrostic of the processes involved during deposition.' For this _:

reasons,'extensive use was made of remote sensing techniqoes in the -

o

_-deve10pment of the landform map and the geomorphic interpretation.v

Gne hundred and ten black- and white ¢anchromat1c 1mages

© with a_soale of_1:15,8§0 (1 in = 1320 f;) were obta1ned frqm the' »

: s .
university eéollection. In addition; ERTS images were purchased at a

-'w}écale of 1:1,000,000 from the National Air Photo Library. ° The airborne

'imagery ‘was studied and mapped at the. Alberta Centre for Remote Sensing

- o
- a



- - .

-

’ C o N ) . ) . . S
whefe an Interpretoskop (trade name), a miéro-densitometer and a zoom
N : . B
‘transferscope are ayailable.

0 L 'J

,“'(ij Imé@%prétOSkOp ] S S : ‘ "

0

- This .instrument is essentially a binocular-mirror sterio-

SCbpe'that‘hé%_a_zoom'mégnificatiOn chpabiLiéy; controls to ‘correct
,_foz-image d;sbortion éué to.yar?atibn in thefflight line; éﬁd a _
'floazing‘dqt' fob méésbremebt of vgébiéal béigbts froﬁ\$f€?§b’pairs.7 “
—fhé eyéfbase aistance éaﬂlbe &ariéd to -alter tbe vertical exaggeration
of ;brface tOpOgrdphy and the i&lumlhatlon.of bLtbcr pmoUJLan be Jarled _ 8
to’ compensate for dlfferences in tone betweeﬁ the 1nd1v1dual photos.
. :

On the b331q of fleld notes and the ana1y51s of awrphoto-.

dété, a 1and&orm map was prOduced,‘ The sUrfiCialDfeatures,were'mapped_

directly onto the pbotograpﬁs.

'ED (11) Zoom transfersc0pe- R o T . .
. R : . - . .7, ' . R ’ bfx
The ;ransferSCOpe is an optical 1nstrumenﬁ which super-

imposes the’ 1mage of an alrphoto onto a base map. ”Cbntrols are;aVailablé,:

- w'/’

to enlarge shrlnk or - stretch the alrphoto 1mage in any d1rect10n such .

that 1t can be. made to f1t known referehce pOlnts b the base mqp.

£

The zoom feature enables the operator - to ,uperlmpose 1mages of varlous

. . a

scale combinatiohs. In addition, it enables adjusgments to be made to

o C B

compensate for rad1a1 dlstortlon or ch@nges in scale that result from

changes in rellef. _The.illumination'on the photo.or the.map can be

r
[ .
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altered to compensate for changes in tone and contrast.between the

"imagery and the base map. This instrument was used,to“transfer the:

G i

landform data from the airphotos to a base éaP with a scale of 1:125,000.

. ' : : . -

(iii) Micro-densitometer: ,
- - S
. v ) " I N . - " . L
The analysis of tonal varidtions is one of the major photo-

graphic‘keyslpvailable to the\interpreter.v The micib-densitometer
y N A Y . : -

r

enhanceé&the tonal vafiatidﬁs with the afd of a video camera and
SCreén, The photograph 1s scanned by the v1deo cameraand *he grey
scale is broken down into approx1mately 2.5 times as many shades of

gfey‘as the human eye is capable of discriminating; fFalse colors a

o

added. to any. or each of these tones as it is being projected on’ the

&

screen. . S o : ‘ » ,

It must be remembered that tonal variations can be 1nf1uenced

by changes in sun angle,-changes in the albedo of the surface, f11m

prOCessing techniques. and 1ense aberratidns. These‘factors limit the

utility of the diagnostic value of the technlque. The interpreter'musf

be suff1c1ent1y familiar with the target area to be able to select

P

only the data that are pertinent to the study. Ewaluation studies of

thls technlque have shown that tonal change and photographlc texture

o

can be valuable for the interpretation:of landform features,'the

comparison of 1andforms in different stages of dissection and 1{?#%\

logic compariéons-(Estes & Senger, 1974) Ray and Fischer (19607//

“

demonstrated that the .textural variations that exist between glacial o

moraines of different’ ages and between morainic and alluvial -deposits



. N\ ° * \'x \
O ;

"can be identified by tonal variations on aerial photographs.

The densitometric study of the photo coverage of the study
-.area furnished evidence to support boundaryilocations that were
questionable using only the Interpretoskop. 1t was hoped that tlhe

technique would be of value in defining the upper levels of the pro-
_glacial lake that [formed in the sduthlend'qf"the Okanagan Véiley

:

(Glacial- Lake Penticton - Nasmith, 1962) but the +agricultural and

cultural paﬂéerﬂs”have maskad the surface texture»pattérns&

i . - ‘ ~
> .

19
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CHAPTER THREE

DESCRIPTION OF ,SURFICIAL DEPOSITS AND -LANDFORMS
¢
R /.. . The"su, hlal deposlts were 1dent1f1ed and mapped on the

basis of texture and sedlmentary structure (see Map. 3) The - landform

'

» unlts were”1nterpreted on thq basls Qf morphology, c0mposition and

"the 1ocathh felative to associated landforms (see Map 4),_

'3.1 SURFIGIAL DEPOSITS ~ S .

- 3.11 TILL : o o
, Till is material degesited directly by ice. 'it'isfnon;

‘'stratified, .not obviously sorted andvcontains'fxacturediand angular
. L N . . X [

élasbs (Flint,-l97l; pp.'lSZ-lSﬁ); Till deposlts w1th1n the study

area exist only 1n ‘the fOrm of ground mora1ne. The partlcle size data'
. - o
on, the 3 till samples 1nd1cates ‘a generallyosandy textured matrix w1thf

75% to 90% of the,sample coarser than 4 ¢. However, some of the . t111

examlned contalned boulders up to several meters in’ dlameter.' The

3

_.11thology ‘of ‘the pebbles, cobbles and boulders wag almost 1nvar1ab1y .
. . 4 o
& ‘ - s

granlte._ Scratch marks and crescent- shaped gouéesiexlst on many of

the 1apger ‘boulders: . T R - : ‘-‘j B

20
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3.12  LACUSTRINE DEPUSITS

¥ . - N . L . . . o

Sedlments that have adcumulated in nonflowlng or very,

'slowly moving ‘water bodles are;defined.as'lacustrine deposits.
o RS . M - . B .

o

The c':ompo\sition of the lacustri,lé deposits. within. the
study area consxsts ‘of fresh feldspath1c rock flour usually créaw-‘

white to pale buﬁf in color (Fllnt 1935, 110) and. 1s stratlfled

“in parallel lamlnae that are commonly 10 ¢m to 15 cm thlck Massive

-~

lamlnagvas thlck as ZQO cm wsre'measured:' The.texture'of these
débosits wasthpical1y flne sgndF Silt and.clay (see Appehdlx‘l).
Rhythmltes found in glac1a1 1ake sedlments are. not always varves,

but Embleton and Klng (1968 P 438) suggest.that'most ot them'canl
be 1nterpreted as-such: Varve data preseﬁtly being studied ludicatQS'
~that these lacustrlne dep051ts wete dep051ted in less’ than 200° years,

(MTJ, Kent, pers. com.). The thlckness of the rhythmltes thergfore5

indicates"thé rate ofA%edunent.yleld from the;ablatlng glac1er_andVBY‘

‘counting the number-of lamina thelliféspan ofqthé léks can be detetﬁinéd.'

, The normal 51ze for glac1a1 1ake rhychmltes is l cm'.to 5 em thlck

accordlng to Embleton and K1ng (1968 p. 437). _It‘isvtherefpre

‘.'evidént that the‘rate of sed1mentatiOn uithih the Okanagén Valley'was

" much greatef-théh'norﬁhl. “The lacustrlne depoSlts that bracket the

southern end, of the valley dlsplay ev1dence of sagglng and slunplng.“

Flint (1935) concluded that no ev1dence of»compressional fold3ﬁor thrusts’

_~./ °

: ﬁg'evident but normal faults are common, partlcularly adJacent to the

@

Cllff side of the depOSlts.

a . @ .
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-in places by a-thin mantle of‘s;lt;~

©

“_andfterraces.'

‘was: the dep031tlonal medlum, hence the dep051ts are: sorted and strat1f1ed.r

©3.13 ALLWVIAL DEposiTs. o

‘
P

These are depos1ts lald down by~postg1ac1al streams."Within
the study area they take the form of alluvial fans and recent floodplalns.
They can- be 815t1ngu1shed from 51m11ar glac1a1 depOSICS by the fact that

they are graded to the present level of Lake Qkanagan. .
N T .
The aLIUVlal de%osits con51st of moderate -and’ well sorted Lo

©

and stratlfled sands and gravels conta1n1ng some silt. The clasts are‘
well- rounded and range in size from cobbles wlth ‘a 20 cm. (7 8~4n) nar

~axis to silt-sized mater1a1. The floodplaln of Trout Creek abovev

Mt Conkle has ‘a typ1ca11y sandy texture, whereas the alluv1al fans

v

w1th1n the maln valley are. composed of coarse gravels and sand overlaln'f

.-

G

3.14 GLACIOFLUVIAL-DEPOSITS

Sorted and stratlfled materlal dep031ted by streams 1ssu1ng
from a- meltlng glac1er are ldentifxed a’s glac1of1uv1al depOSLCS.l They .

are dlfferentlated from recent fluv1al deposi.ts by their tOpOgraphlc

o

pos1t10n and the base- level to whlch they are graded. » Five of .the -

1andform unlts are composed of glac1of1uv1a1 dep051ts. These are.p

kames, kame ternaces, outwash p1a1ns; fans, (1ate glacial and alluv1a1)

'Kanes Steep-slded glaclofluv1a1 deposxts that ‘were dep051ted

in direct contact with an ice surface are 1dent1f1ed as kamés. Meltwater

o o a

o

©

o



S
%
3

The‘xce proxlmal env1ronment is respoh51ble for the 31gn1f1cant S

varxatlons in texture and sortxng that are obServable 1n vertxcal

exposlires. , S . .
Ca ' : . ' 1 N ¢ * ‘v

The kame that transects the upper end of the Pralrle Creek

Valley has these characterlstlcs. ~An exposure at the south end of the Q&'

\

rldge complex dlsplays moderate to well sorted horlzontally Stratlfled

‘beds of coarse*iand w1th occasxonal pebble sized 1nclusions. .Along

the west side Qﬂ)the complex is an exposure wh1ch is- composed of well-

n

- rounded granlte boulders and cobbles Lnterbedded wlth sands and gravels
(see. plate 2) To the north the sedlments grade 1nto a rapldly
‘alternatlng sequence of coarse gravels and sand (see plate 3).. Along
‘the eastern side, (1ce contact 51de) of the kame, ‘the upper 2@ - 4m .
bof the dep051t conSLSts of a nonstratif1ed facxe composed of a mlxture:
of sand sxlt and clay (see plate 4) ‘ Thls unit 1s only found at - the'
t0p of the hlghest rldge and is probably dlamlcton that flowed dlreCt-"l ;
;1y’from the 1ce.‘ Beneath thls fac1e are lamlnae of sands and gravgls.
The degree of sorting and stratlflcatxon varies from well sorted and
stratlfled in some lamxnae to poorly sorted and stratlfldd 1n‘others.
".Some of ‘the beds ‘along the eastern S1de of this exposure shows ev1dence

‘.0. oo

of collapse -as the beds now are d1pp1ng to the east- whlle the paleo—

[+

current drrectlon generally 1nd1cates a flow toward the southwest.

4

Kame Terraces, Kame terraces conslst of fluv1al dep051ts

-

that have been laid down along the - floor of streams that“have OCCUpled
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“the channcl formed'between the side of a stagnant on nearly stagnant

v

ice Lobe and the valley wall  The c0mposltion and structure reflects <
th1s env1ronment in that ‘coarse sand and gravel qare"thelmost coﬁmonl
textural elasscs, but all textural sizes from well rounded eobbles up

to 25 cm (lO 1n) in dlameter to flne sand can be found. ,Kettles and

collapsc features can be observed along the abandOned ice- contart sur-

a
e v,

faces. The material is ‘usually well rounded and. derlved from granxtlc
parentomaterlal., CrOSS-PGddlng and rlpple structures are¢ common w1th1n

‘the deposits. hames and kame terraces ‘are 1nd1cat1ve of lewly melting

~ “stagnant ice, (Embleton andtKing,’p; 386; Flint, 1971; ._212);

Outwash Tra1ns ”Outwash'trains consist'of-sor;ed'and‘strati-f

f1ed material that has been carried away from a glae1er by meltwater

.-

, streams.\ Comp051t10nally, thls material dlffers from those of kame

‘terraceS'in that no deformatlon has occurred w1th1n the sedlments and

JPCPRE Y ' “ °

the texture range and structural variatiOns“are less dramatrc ‘which is

1nd1cathe of ‘the - fact that dep051t10n occurred at some dlstance from-

the ice front. Well rounded gravels and cobbles predomlnate in these

’»_dep051ts,‘wh1ch are almost entlrely of gran1tic ‘material. Cross bedded

rlpple structures and cut and flll%geddlng (as. per Fllnt, 1971 p. 186)

are frequently observable ‘and’ the coarser textured mater1a1 ‘is nnbri—

.eated furnlshlng a ‘means. by which the paleoeurrent d1rect10n can be

- »
o 9 ) .

determlned.

N

c1al trough to an 1ncred1b1e thickness.- 381§m10 studles carrled out by

the Geologlcal Survey of Canada 1nd1cate that the bedrock floor of the = .

—

l Wlthin the Okanagan Valley outwash ‘material has 1nf111ed the gla-
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northern end of the valley, north of Vernon;'lies 183 m (600 ft) below
sea 1eve1 (GuS}C. ?aper 72?8) Borehole étudie indicate tHat the SjS_m
(1350 ft) of flll is composed prlmarxly ‘of sands and gravels (Fulton,

1972) A second borehole that has not yet bcen 1nterpreted was. drllled in J

¢ \ )

~the south end of the valley neag Okanagan Falls for the British Columbla
Water Invest1gat;on Branch. Here, 232.5 m. (763 ft) of sands and gravels
were logged before bedrock wa%-reaphed.: An approwihate log@f the

porehole'data is as follows, (Fulton, pers. com.),

#

"Depth I . : Material
. o Cw : . ) .
0! - 188" (0.- 57.3m) Coarse bouldety gravel,. possibly eemented
188t -.220' (57.3m - 67m) Coarse .to fine gravel - o 7
220' - 420' (67m - 128m) . ~Sand & gravel with silt interbeds
420' - 490' (128m - 149.3m) Coarse gravel, minor .sand with silty interbeds

.490' - 510' (149.3m - 155.4m) Sile? i
- 510' - 540' (155.4m --:164.6m) Sand & grawel » T

590" - 710' (l64.6m - 216.4m) Sand & gravel interbedded wlth silt
710" - 750' (216.4m - 228.6m). Gravel
750" - 763' (228.6m - 232.6m) Sand, minor gravel
763! - 818' (232.6m - 249.3m) Till, possibly weathered
818' -~ 822' -(249.3m - 250.5m) . ? Gravel
- 822' - 848' (250.5m - 258.5m) Tertlary conglomerate

(Source- Photoc0py of correspondence between B.C. Water Invest1gat10n§
Branch and Dr. Fulton, G.S.C. )

o

. Terraces Terraces are ‘remnarmts of outwash or fan mater1al

that has been eroded to a lower base level.: Terrace" deposits are
o B [ G

( e N . - o'

.compogltlonally similar to outwash and fan dep051ts 1n that they

‘cortgist of stratlfled sedlments that freq ently show ev1dence of -
cross-beddlng o: rlppie str%ctures whlch are use ful for the interpte-°* °
ntation of the depositional.enVironment.‘ Good exposures were found in j

the well- deflned terraces that bracket the Trout Creek valley between

Faulder-and Mt. Conkle. ‘The lower fac;es<cons1st of laminated or cross—



o .
bedded sands, but the top 1 to 2 m consists of coarse, well-roundcd

boulders and cobbles bctween 15 cm and 80 cm in diameter. f*{bis has
been interprcted as a lag deposit and it is partly on this basis that

they have bcen identified as terraces, .rather than kame terraces.

N . 'Fans Fans are found where streams emcrgc from ‘upland areas

and enter into a larger vallex. At the Junctlon of two valleys, a
//

A

‘,decrease in gradient or a w1den1ng of ‘the stream channel results in

the dep031t10n of sediment.v Compoeitioﬁally, fans COnSlSt of

modérately sorted and poorly stratified alluv1um or glaCiofluvial

material. Cross-bédding ,is common. and frequently 1nc1us10ns of fine

'teitured material can be found in an otherwise coarse gravel on'cobblel

31zed depOSlt. Frequently, the texture of the surface material fines

wigh increased distarnce from the apex. of the fan.

3.2 LANDFORM UNITS
o a

3.21 ICE SCOURED BEDROCK - .

Ice abra31on of’ the Southern Interlor has produced-landformélﬂ‘

©

that bear similarities to areas that have,been eroded by ice sheets’
or ice caps as well as alplne areas where d1fferential glacial erosion
was prevalent. The upland areas of the Soufhern Interior have been

rounded and subdued by ice erosion whereas . the ma jor valleys, particularly

A

2

" the north-south oriented ones, have been_widened, straightened'and

deepened into the classxc U-shaped cross- profile. The magnitude of

erosion thaq‘toqk place during.the last glacial advance is difficult



<

N

to determine. The rounded and abraded naturc of the upland areas and
* o N . R o e ‘ .

o

the over-decepening of the Okanagan Valley are evidence that extensive'

erosion has taken place but as yet ‘it is not known how much of this is.

-

attributable to the last major advance.

Mosmuof'ghe,idéagbraded“sgrfates are maSkedwby glaciéfluyialo

. o - . . '
deposits or til?! and therefore are not shown on the landform map (see
o R

map 4). The bedrock outcrops that dg exist within the study'afea are
easily identifiable “in the field and om airphotos. Ceneraily, they
exist along the margins of the valleys and'élong“the northern end of

the upiand arcas. Crag-and-tail topography (Flint, 1971, p. 103) is
. 6 . ’
common. Moupnt Conkle-is’ an excellehp example with exposed bedrock

* o

above 761 m (2500 ft) A.S.L. along the ‘north end and a bevelled mantle

of till maskingw£he_f1anks ahd‘gouthern (lee) sidé.  The abrasion

pattern on Mt. Conkle indicates abrasion from an ice mass moving due
south. Striations can be identified-on ;he,north'side of this feature

from an eievatiOn of approximately 610 m (2000 ft) A.S.L. to the

@
N .

summit (845 m, 2774 f£). Measurement of the orientation of the stria-

" tions at eight different locations on Giant's Head, plus four sites - |

vat an elevation of 550 m (1800 ft)‘in West Summerland supports the

~ hypothesis that ice movement in the Summerland area was approximately

north to south.

Thg,ipcidencé‘of.icg-sqoured bedrock is greater along the
easg;%ide of tﬁe OkanaéénQValley.-_&haleSacks,(Flint, 1971, ﬁ; 9i) are
tbe_most common morphoibgic éxprgssion and,these‘ére erbded ina -°
‘manner that iqdicafeé a«diféctﬁon of ice movement ffoﬁ a north-easterly

rd N Ps

o . ]
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‘direction (018° -

: approximately:354;3;

tation of 005°T was again obtained:

28

‘!20o T). This indicates a flow of ‘ice that isg
st of the general orilentation of the main valle)

which‘signifies'that the ice wag not deflected around Squally Point but

‘rather flowed dlrectly south from KeloWna to the east of Okanagan S ,' {

Mountain. Northeast of Pentictlon a large whaleback wlth local rellef
of more than 60 m (200 ft) exists near the valley floor The oriontation
o@ﬁxhls feature is approx1mately Oll°T which is ‘again anﬁroxhnately

24° east of the axis of the valley. |

Small-scale stoss-and-lee features are common on the north and
b - ) . . - .
o} s :

east facing siopes.of the upland areas. The orientation of some ¢f’

these features was measured at an elevat1on of approximately 975 m

(3200 ft) A,S.L. along the west s1de of the upper Deschamps Creek
-

Valley (see Map'4). It was found that they 1nd1cate an ice ‘movement

<

from 005°T. Similar. landforms were measured on the- north end-of the

mountain between Three Lakes Valley and Darke Creek (Meadow) Valley .

at an elevation of approxlmately 915 m (3000 ft) A.S.L. and an“arien-

~
BN

An ice- pollshed Cllff exXistg between 855 m (2800 ft) and 975 m N

.
"~

(3200 ft) at. the northwest end of Meadow Valley, just/to the north‘of

“the study area; This 1nd1cates heavy abrasion by icelwhich'was

deflected into Meadow Valley over a d1v1de whlch i 'approximately

~.732 m (2400 ft) A.S L. It appears that when the ice in the main valley

was above the level of the d1V1de a substant1a1 ount of ice
flowed into thls valley which is oriented guch that it prov1des an exit
go the south for some of the ice that was deflected toward the west

side of the valley by uqually Point. The remalnder of the ice was

/I



“and the water-éepobited sediments. - Ibféé Lakes Valley is a.noteable

29

forced to naviéa&e'the phatp”bend‘in the valley at this point.

The absence of Flésmic erosional laﬁdforms ig sign{ficant.
Horn peaks, arltes and cirques are” gt presgnt witﬁin the‘s;udy area.
A‘yery carefullsearch'of the‘gpland areas.fqlledito identify so much
as. a nivation hoilow.‘ This implies.that after th@ Kce'sheer thinned
sufficiently to éxpose the.upland'areés, the cliﬁate_was sﬁfficieptly
mild to prevent péreﬁnial snow.patéhes at theée elevations. It is
possible that such_landforms weré formed duting earlier }ntef lacials
or intersﬁadials but'thevgfosion of, ghe last advance appearé to have

removed all evidence of their existence.

. 3.22° GROUND MORAINE: ;

In respect to morainic‘landforms, the ones that cannot be
found are again the most significant. No terminal, lateral ofr reces- .

. R : - °
sional moraines were found, indicating that no ma jor still-stands or
. - : , ; .

minor readvances interrupted the deglaciation of the area.

-3

Within the Okanagan Valley ground moraine occurs only at b
elévatidns above 460 m «(1509 ft) A.S.L. while at 16wer elgvatibns'
glacioflﬁviél and lacustrine deposifsia}e found. .In the Marron Valley

the 730»mj(2395 ft) contour line usually marks the contact between till L
: . A o ‘ ; b

exceptibn.;'ln this -valley ﬁill is found Lhroughout the vailéy'except

for minor lacustrine and fluQiaI‘deposits along the axis of the valley.
v It °is possible that till underi;es the stratified deposits

that occupy the’lower.éLevations in the gfudy area but at present



o

0

this has only been confirmed in two locations. Approxtﬁdtely 1.7 km

(1 mile) southeast.of Faulder till is ex%oscd in a recent cutbank of

o

~ Trout Creek. Strn\{irabhically this unft underlies all of the ¥

glaciofluvial deposMts within the Trout Creek Valley. R.J. Pulton

]

(Geol. Surv. Can.) has identtficd a till un{t at «he base of thL

unconeolidated deposits that oacupy the, . bottom of the Qkanagaon Valley

hean Okanagan Falls (south of the study area). The partly completed
(iinterpretation Qf a well log indicates the presence of a till unit 17m

(55 ft) thick- which is overlain by 232, 5 m (76% ft) of glaciofluvial

. [

-

material (see borehold log p. 25).

“

3.23 KAMES:

. : o ‘ 0 .
.Only one kame was mapped. It transects the valley between
e o °

" Mt. Conkle and Mt. Cartright at the upper end of Prairie Creek. Kames

]
G . . B
‘ M o o - - .
are composed of stratified drift and include at least-.one steep side

which'slopes'approximatéiy at ‘the angle of repose for sand‘and gravel.
The kame in questlon (see plate 1) consists of four distinct sub-

parallel ridges plus minor : xncomplete ridge fragments. There is a

i A

sllght curvature to the ridge pattern sucgh that Trairle Creek is on
the concave 51de and Trout Creek is on the convex side. Both sides of

the ridées are approximately at the'angle of repbse'(about 42°).
) °

The upper surface of these ridges is irr&gular with a slight aorth to

south grqdlqnt. “An elevation of 646 m (2120 ft) A.S L. was measured"
. o .
as the highest point.'AImmed;ately\tO‘the €ast (concaveﬂsxde) of the

'featgre’is the PraifiefCreek Vélté? which haS'beén'maﬁped as thin

s E ol o o . : ' . o . -
v . - ’ -

£ 7
a
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‘§ glaciolaeustrine materiaf‘over Bedrock. It appears that an ice- lobe,,

extended into thls valley’ from the Okanagan Valley durlng the active
! phase af glac1at10n and lt staénated in the Pﬁalrle Creek Valley w1th
the dlstal end extendlnglto the western 31de of the kame rldge complex.
It is postulated that the re?ease gf pressure as a result of reductlon

& .

of ice thlckness by meltlng, plus dlfferentlal melting along the. shear

o

planes of the glac1er caused fluv1al sediments to accumulate in the shear

plane crevasses thus creatlng the tranSVerse rldges.: F1nal melt-out of
the ice allowed the sedlments to collapse to the angle of repose which
accounts for the discordant rldge heights and 1rregular valley morphology.
Several paleocurrent neasurements were obtalned from sedlmentary

structures ,such as rlpple marks and from imbrication studles. The

results of these investigations dre as follows :

. . « Sa
¢« .

_Figure 2 - PALEOCURRENT DIRECTIONS IN KAME " COMPLEX -

Lot
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- Figure 3: Formation of Kame Terraces

° (after Flint 1971)
e a4
anhy’sid( © ¢ Braded streams. C D°:."L’£;‘“‘ "lce-marginal Ponding

i

F'O' o . G
Kame terraces are found in palrs or‘coelesgent_groups along

the valley walls“in analogous posrtlons to lateral moraines in classic

alpine landform associations. The Okanag .. Valley, Trqut Creek Valley,

Marron Valley and MeadOw Valley all havelkame terrages along some pOrtion

-of the valley walls. Typlcally, they appear as’ flat topped terraces

_w1th a steep riser fac1no the axis of the valley. The upper surfaceaf

in somé 1nstances, has a sllght ‘slope toward the. valley axis. Where =



.the tread is almost{horizontal, the‘upper‘surface frequently shows '
evidence of having been-a braided streambed;' Kettled.COpography 1s

4
3

'almost anvarlably assocxated with kame terraces.
The kame terraces in’ the northwest corner of the study area

are hlghest in elevatlon. They bracket the southern end of Darkeﬂy

éfand are found along the north 51de of the Upper

fTrout Creek Valley at an elevatlon of approx1mately 790 m- (2600 ft)

.Creek eadow) Valle

'A.S.L. Further down the Trout, Creek Valley, kame terraces occur aloné
the valley sides ‘as far as the Junétlon w1th the Marron Valley. The.v
;uppeﬁ]surface of thlS terrace assemblage 1s generally ‘at 701 m (2300 ft)
».and a measured elevatlon of 721 m (2367 ft) was obtalned for a p01nt

in the 1ntersection of the two valleys. Wlthln the Okanagan Valley,

v

, kame terraces are found at elevatlons between 458 m (1500 ft) and

o

488 m §l6OO ft) A.S.L. "Ground moralne or ice- scored bedrock is

e a

flnvarlably found along the valley walls above these features and outwash

o -
o,

trains, . terraces or lacustrine deposits’ occupy the lower elevations.

o P

. T . o . - R . co. e

n.-‘ E s v : . . C it

3.25 OUIWASH TRAINS: ~ ~ = L

Outwash tralns are 11near deposits’ of glacmo‘luv1al Sedlments-

Where conflned by: valley walls, these dep081ts could be deflned as

2 2

valley tra1ns but in the’ upland reglons outwash dep051ts exist . that

appear to have beén dep031ted from streams i!%t ‘were largely supraglaclal.-

°

The - upper, surfaces of the outwash tra1ns are commonly flat ‘with only e

e <

mlnor drregularitﬁes in the mlcro rellef whlch aré suggestlve of an

abandoned bralded stream pattern (see plate 5). Commonly-kettle}holes



. " - .
hst in the Upper sufface of ‘the outwash materlal

v

: Outwash trains are proglac1a1 dep051ts therefore the ex1stence ’

.

of these landforms indicates that at the t1me of depos1t10n the area_

1n questlon was 1ce free wh11e up valley.or at lower elevat1ons ice may

°

have Stlll been present. . e

Outwash tralns -are found at dlfterent elevatlons. The hlghest

and therefore the - ear11est in terms of the deglac1at1on sequence is

a s

. an exten31Ve but poorly deflned depos1t along the west 51de of the
‘ ‘ ‘ "9 .
study area.. 'It is’ found at an elevatlon of approx1mate1y 1158 m. - {

o

(3800 ft) A S L. and is. deeply kettled. Agur Lake and rhe mall "nnamed
Alakes adJacent to it.now- OCCUpj kettles w1th1n thls outwash traln (see

‘map 4). The Okanagan Study GrOUp Report 15 states. that Agur Lake IS

’.7 m deep and at least 20 ‘'m of outwash mate al can be obSﬂrved 1bove

4'/the water level whlch suggests that the dep051t is . at least 27 m

':(88 6 ft) th1ck ThlS 1nd1cates that a large amount of meltwater was

.belng produced atxthe ‘time that the upland areas were belng
At a sllghtly lower elevatlon (appﬁoﬁémately 762 m (2500 ft)

'lyan outwash traln complex £an be. 1dent1f1ed along the west 51de of the .

-Marron Valley (see map 4) The northern (up valley) end of thlS

‘ complex is heav1ly kettled and ‘the - degree of kettllng decreases

: rapldly in a downvalley dlrectlon (see plate 5) The uppermOSt leyel

of thls complex is “about 1. 2 km (3/4 mi) south of Faulder. Downvalley

.from the kettles - the VUpper surface becomes very flat and is 1nter—‘

’.rUpted only by some: shallow, smoothh51ded channels %ne to two’ meters

:(3 3 ft - 6 6 ft) deep that are orlented in a down-valley_d;rection,

- L e P e o
El
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A north-south”’ transect was surveyed along 505 m (1660 ft) of the upper

surface of thls feature and it was found that the s10pe was t0ward

2

. the south at 10 (see plate 7) . gﬁ

An ‘outwash train also 11es along the floor of the Marron
. Valley.. It beglns about mxdway down the valley ‘arld the upper elevatlo:'
T at the nprthern end 1s 670 m (2300 ft) A S.L..: Shlngle Creek has "
.-‘ erodedﬁ&way the depos1ts from the confluence'of the Sh;néle Creek and.

'the Marron Valley but it is ev1dent that the outwash tralnoorlglnally

: transected the Shingle Creek Valley and contlnued south along the
oy @ Marron Valley. DlSSeCted remnants of the old outwash st111 ex1st at_

'thdbconfluence of the two valleys. — h : : . .

3426 LAGUSTRINE PLAINS:.

@

Lacustrinevplalns are fldt or nearly flat,depos1ts of silt
andjclay. Where these dep051ts are found along valley walls

s

exten31ve post glac1al gullylng has occurred produc1ng steep—walled

-
.

rav1nes that dlssect the otherw1se featureless benches. The term

©

lacustrlne plaln has been applied to all lacustrlne features so as

to avoid COmpllcatlng"the mapping-criteria-with?distinctions that are

relatlvely ununportant in terms of the 1nterpretat10n. elacUstriné
Vplalns arellndlcat1ve of ice- narglnak—Or proglac1a1 1a£es that formed
° 7 _durlng deglaolat;pn. .- o ‘
| .Theolacustrine plains wlthln'the»otudy area can be explainéd
using one ofuthree'possible'models. The landform assemblages and the .

B

tOpographlc relat10nsh1ps between the landforms are used to determlne

a .
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whlch model is: the most - plauslble for any spe01f1c deposzt. The three

e

2

models of glac1al lake developnent ‘ares ‘h . | a

B

_Ice marglnal basins are - frequently treated by a lobe of ice

°

Proglac1al lakes wh1ch form in front of a retreatlng 1ce lobe

’ where the 1ocal tOpographyvobstructs the removal of- meltwater.
'In some casesgﬁhe bedrock lepes toward the retreatlng ice front

'and 1n othgr 1nstances dams of glac1al drlft have been transportedv

\, o

1nto the valley and obstructed the’ dralnage.' It is. thoughtthat

,1‘

' both of these mechanlsms were 1nvolved in the glac1al lake that-

:occupled the southern end of the Okanagan Valley.‘

’w1th1n a 1arger valley whlch obstructs the dralnage of smaller

‘ trlbutary valleys.. The lacustane dep051ts thch occupy the

sides of valley walls such as along the Upper Trout Creek Valley

rare of thls sort., : S o ‘ R

T Y-
=

€ ) ©

_Kettle hole lakes occupy depreSS1ons that contalned blocks of

"stagnant ice durlng deglac1at10n. The resultlng tOpOgraph1c

hollows may have temporarlly fllled w1th meltwater. Some

fof these kettle holes are presently water frlled but others,
vsuch as the depress1on in the Marron Valley Jus; south’ of Trout l\ 3
-.Creek have draxned and no. longer are capable of retalnxng water,if’

givan the present clunatlc cond1t1ons.

« o L o

Within the Marron Valley a lacustrine plain exists a short

dlstance southnof the Trout Creek Marron Valley Junctlon (see map 4)

It lles between a deeply-kettled kame terrace to the north and ‘an..



outwash traln to ‘the south. The lacustrlne plaln is lower than elther,
‘ ° : 8,
. of the two adjacent features and there is no dralnage channel out of

the ba51n cxcept’ for a small gully 1nto Lhe adJacent kettles down—
Valley; 'The locat1on of this feature in a natural‘constrlctiOn of the,
Marron Vall y, plus the" above mentloned characterrstlcs suggests that
a.b10ck of 1Ce.stagnated in thls 1ocat10n.' Thls lacustrlne plaln was o
\therefore formed accordxng to the th1rd model above. a
l vl lacustrlne.pla1n.occup1es<the bottom of frairie Valley”and'b

' the small valley lmmedlately west of Glant's Head between the eleva-‘

" tions of 548 m (1800 ft) and "503 m (1650 ft) A.S L. Bedrock out- -
cropplngs and a sllghtly eregular surface morphology indicates’ that
‘these dep051ts are very thln. The kame rldge cpmplex at the upper»

/' .
.end. of Pra1r1e Valley and the t111 dep031ts between the hlgher bedrock

s,

4. eXposures at the - southern end of " the valley west of Glant's “"Head

suggests that 'a lobe of ice: extended lntO th1§ area and melt@d in SLtu.

As it melted bapk proglaclal pondlng occurred as descrlbed in model

N

one above.

. -
©

“The most: extensive lacustrlnevplalns are found bracketlng A
the southern'end of" the Okanagan Valley., They appear as steep-faced {

, flat topped benches 40 to 45 m (131 150 ft) h1gh adJacent to Lake’
Okanagan (see plates 9 and 10) ‘ The c11ff faces of these benches dlsplay
clearly the sedimentary structures referrud to above (3 12). The
ugper surface of the benChES»SlopeS»tOWardS the ax1s of the valley at:’

- 39-50 for‘the‘most pa}t; Fllnt (1935) however, cites s10pes as steep

-as 8°-10° in.local areas "but his descr1pt1on of these steeply sloping



areas and the observations made during this study.suggests that he
is including outwash fan deposits from the tributary valleys as part
o v . " ) :

of the lacustrine terraces. In addition,’Flintlstates that the maximum .’

w1dth of the lacustrlne benches 1s found at Summerland where it is”

‘about 2 miles (3.2 km) w1de.d F1eld observatxons indicate that this is
not so. Kt Summerland 1t was: observed that the lacustrlne deposits
.were ‘laid d0wn‘agalnst the foreSet beds of a delta)that extends from
Eneas Creek.j The contact between the two dep051ts is less than 0:8 km
(172 mi) from the’ present laktshore (further dlscussed in. 3 29)

<

. The 1nterpretatlon of these lacustrlne plains is.difficult.
Fllnt (1935 p. 114) and Nasmith‘(l962 s Pe 41) suggest that a 1ldng
tongue ‘of stagnant ice w1th a relatively flat surface OCCdpled the .

axis of the Okanagan Valley durlng deglac1at10n and the lacustrlne

deposits were 1a1d down partly on 1ce and partly agalnst theavalley

wall in a’ manner analogous to kame terraces. The problem w1th ths

o

explanatlon is that it requ1res the ex1stence of a tongue of iceat -
least 25. km (16 m1) long but only 3 2 km (2 m1) wide (the present

' w1dth of Lake Okanagan) and some 153 m (500 fr) thlck (present lake -

o

'bottom'to the top of the lacustr;ne benches). It seems very 1mp1au--
sible that such a needle of ice would last for a significart length
of tune and remain at’ the bottom of the valley w1th extens1ve lakes
: lying;along both}sides,of lt. Perhaps_the ice was_suff1c1ently laden
~ with,debris that it would not floatf The question then ls,howfcould;‘

E]

it remain relatively static for between 100 and 200 years (see 3.12).

years (see 3.12).



0 ’ The most critical evidence against-the existence of this

_ - . ) 1 . v .
fihger-of-ice model'is the'existence of a second completé‘terrace-thatd

o

occupies the bottom of the valley approx&mately 15.2 m.(50 ft) beneath
" the surface of Lake Okanagan - (Okanagan Stuqy Group, ‘Rept. 18; p- 10).

This terrate has been,t;aced down both side 'Qf the,valley frbm.q

Iy
;e

Squally Point to the south end of the laki apd within Skaha Lake.
P ¢ e , 'KJ-

. Prograding beach deposits and longshotre drift deposits have been
\ identified.in assoeiation with this feature (ibid., p. 10).

A'more’ probable explanation for the existence of the lacustrine

benches would be that because of the sharp deflection of the valley

"“around Squally Point, the ice in the southern end of the lake stagnated

-and meltedvput much earlier'than the ice north of Squally ‘Point. Heavy

E

ablation plus an ice or drift dam at some=pointVSOuth of the study
area, possibly betyeen'Okahagan Falls and McIntyre Blufﬁ-as Nasmith

((19§2,'b. 41) sugéésts created a proglaciél lake from’Squally Polnt
. geuth _ Rapld 1nf1111ng of the valley by ;edlments resulted in the
/eventual breach of ‘the restrlctloi to the south ane rapid dralnage‘ B
of the-ponded,water;lncised a caayon into the lacustrine seQunents.
After;ttevﬁiéh Jiseharge peried ;as over, a lake fo;med withiﬂ the
valley at arlevel approxunately 15.2 m (50 ft) below the preseng: lake

.

surface. Wave actlon agalnst the flne textured sedlments created the

R

lower terrace and ‘the 4ssociated. beach deposits. For some reason,.
_ CeTn ) A o _

prdbably'aggradation.of the pOstglaciallfans that toelesce in the.

valley floor beneath Penticton, the lake level was raised to its

> -

present height. - Wave action again trimmed the base of the lacustrine
. M . . . A toL
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v

éediments;thu; producing the near-vertical cliffs observed ‘along both
sides of the lake today. ) : . ' g it

Additiopal evidence, such as .core samples from the subaquaticg
. ,

‘terraces or a more detailed investigation of the structure and compo-

©

_ - : » , S ) )
sition of the'kacustrine benches, may one ddy furnish.the critical

~evidence required to confirm this hypothesis. Until .then the issue

will remain-somewhat speculative. _ o, :

3,27 MELTWATER, €HANNELS :

.

Meltwater channels are recognizable stream-cut channels

o !

théf_reédlt-fré@ meltwatef‘equion. Within the study areanqhéy
.generélly contour.vallé§ walls qr tr§n§ec£ upland areas ahd/show no
evidence of haViné Beeq occupied by postglacial streams (see ﬁlgtes
11,.12). 1In some iﬁstances the'ice.ﬁargin provided éne wali~of thé
stream channel and fhg ;alley wall tﬁE othérz In other areas pros’
‘giacial dréinage has'beeﬁ'divertéa throughAexiStiné topographic
depreséions. QTHe eLeVatioﬁ ;f ﬁeitwatéruchannels is an approxﬁﬁate'
indicat’ion of’thé elevatiOQ'Qf the ice sﬁfface at tﬁe timg:of.occgpéncy.
The g£adient of iée-marginal ﬁeltw?ter”ghannels is°an’indicati§n'of the
.si‘Op'; the ice surface_aécording to Embleton and King (1967, p- 275»):'
o “ The numb%f of méitwater channels within the sfudy area is so

great that no attempt was made .to map each of them. The upper surfaces,

east and west fIanks,.and-the ﬁorth-facing exbOSures of the upland

g

dreas above an elevation of about 760 m (2500. ft) A.S.L. are commonly

grooved by meltwater channels. The orientation of some of the larger
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meltwatér channels was measured and it was found that the general "

"direction of flow was toward the south but with a deflection away from

-the main valley. This seems to indicate that the surface of the ice

:’ N
lobe within the Okanagan Vallcy was higher than the adjacent areas. *

Meltwater was therefore routed away from the main valley via mifor

valley systems such as the Marron. From this we could Lnterpret that

the main valley was occupied by active ice after the Upland areas

/

- were becom1ng exposed through an essentlally stagnant ice mass.

‘vAlternatlvely, it ‘might only reflect a-more rapid ablatlon in the

areas adJacent to. the exposed uplands and the entire ice mass may

N ,J
have been relatlvely inactive,
Tracing the mel twater pattern &ithin the study area provides

. L . . o .

evidence for the sequence of deglaciation. Therefore, the individual

meltwater channels will be described from the highest to the lowest

elevations providing a rough.chronologic sequence. During the

o » S
earliest stages'ef deglaciation the drainage pattern cannot be traced

due to the fact that the entire area was covered by ice and the f10w_

would have been- sUpraglac1al or englacxal ‘ As the‘uplands became -

exposed . erosion and dep051t10n by meltwater began..'The outwash :

depOSlts around Agur Lake (see 3. 26) are depositlonal landforms

.from these earllest meltwater streams. As.the ice surface lowered
‘ topographlc barr1ers became more . umportant 1n channellng the meltwater

»f10w and ice-~ marglnal channels were formed. ,The flrst of these was a

system of 1nterconnected and sometlmes dlsc0nt1nuous ice- marglnal

channels incised into the upland ‘area southwest of Faulder. The

-
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elevation of these channels varies from 1220 m (4000 ft) dowr to 915 m

(3000 ft) A «S.L. ,Durlng the early stages of the occupancy of this

system a meltwater. channel was carved across the interfluvial upland

'betwcen Riddle Creek and Shingle Creek As downwastlng progressed

-4successively lower channels were inc1sed until- the large canydn ay

- -

elevation 915 m (3000 ft) was occupled. This canyon prédsently exists P

as a steep-sided gorge Carved into bedrock of the western wall of the
. o ) > . «A

Marron Valley to a depth of more than 90 m (300 fe).
. . A , / .

‘A small meltwater channel exists along the axis"of Three
/

Lakes'Valley. Nasmith.(1962 f1g 3) suggests that this valley was

'a meltwater corridor-of ma jor 31gn1f1cance durlng the earller stages

of deglac1at10n. Meltwater, he suggests, flowed south through thlS

‘valley and upon reach1ng the Trout Creek Valley it deflected westwafd

because of the ice blockage at the 1ower end of Trout Creek and-

resumed a southward flow along ‘the Marron Valley. The fleldwork for
thls study produced 11ttle evidence . to support this hypothe51s. The
valley is mantled by a th1n layer of t111 and only a small meltwater
channel exists along the axis of. the valley;~

The meltwater channel mappedoalong the ndrthwest side.of

Niggertoe M0untain requires some qualification. It was mapped as- a

fmeltwater channel due to the fact that the most recent geomorphlc

) event related to the deglac1atlon appears to have been the flow of

I3 -

'water from the southwest toward Trout Creek The unconsoli d

deposits along th1s valley are relat1ve1y thln, espec1a11y toward
the northern end where abraded bedroek bluffs 1nterrupt the glacial

dep031ts.» Widespread, but thin deposits'of 1acustrine materialvare



v-meltwater) draLnage channel ~and .this i

! i . o
~

found along thc Vallcy bottom on either sldb of thermeltwater chnnnel.
It would appear that a ‘tonguc of ice extcnding UP the lowtr Trout.

Creek Valley obstructéd drainage from this arca until a very late, stage

o ' e g

’of the ice 1obe 3nd lacustrine sedlment were, depOSitLd these cap
"Be'obsc;ved along:thcfsides~of‘the presgnt valley. As”downwéstingv
dglthe ice oestruction continded, an exXit for the meltwater was
'expesed inte7tﬁe f;oudlCreek—Pentlcton“leerstgn; OA,ehort;inter— o
v " : v L . :
"connect ing meltwater dhanneluﬁndleates that'e%ch a flow did exist
. : T g ¢ " ¢
pbut theie ismlittle_evldence 65 the flow that Nasmith suggests which

¢ o Lo

would emptylinto the present Trout Creek Valley. Nasmlth (1962)

suggests that th1s valley aeted ag a wate ’dh(aS'Opp0§ed‘t0'a” ) :

ation is very plausible.

e ady mentioned is the

' A slgnifleant meltwater ?hanne
‘Trout‘CreekePéntictdn DiverZion'ﬁapped By'Nasmith’(1962)? Thisf
-;hannel connects fhe Trout Creek system with the Okanaga% Valley
‘ftom a point south of Mt. . Conkle to the west- 31de.of the ma1n valley

s o © o .
;near Pentlcton (see map 4)° It 1% rel;zlver low in elevation

L(SSO ﬁ‘ 1800 ft A,S.L. ) and’ is adgacent to the Okanagan Valléy whlch

[

o

o

1nd1cates that lt formed at a. 1ate sEage in ‘the sequence of deglaglatlon.

&

’Like the meltwatervchennels aleong the western ‘side of the Marron Valley,

o

s B ¢ } K - Lo ] ) . ¢ ‘, ' P ) )
* this chennel“conslétS*of a deep gofg; carved jinto bedroek, ,the walls of .
o L . I -, "v .

whloh were cut so steeply that the valley floor can no lonoer be ,»'. ¢

i cogluvium.

.
c

observed 1n the deeper sections due to the aecymulat1on of postglacial’

Y

in the deglaclatlbn. ProglaciaL ponding ocq0rred agajnst the front 0,

.

B
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3.28 TERRACES % : ) |

' °

Some of the most impreasive featureé»withlﬁ’fhe study area
v afebthe excelleatlv preserQ@?}erraceS'fo:Fd.along the sides ofﬁthe
present- day streans,,abandoncd mcltwatgf fhannels and alluv1al fan

.st}eams‘(see blates 13'and 14). Taylor (1961) eloquently descrlbed

these terraces as Being "as straighg and flat as railway embankmcnts”}
In most chses the terraces are .paired reflecting alteration of the:

. . . , \ Y - ) P ; .
erosional competence gf the streams. The relationship of the serraces
‘to other landforms such as meltwatér channels and lacustrine plains.
indicates that the periods ot downcutting weré»caﬂsed,gy sucCessiVG
lowering of the topographic controls produced by ddwnwasting of the

N M .0 . e B : " : - S
‘= ide obstructions. - The coarsc texture of the compositional material

(see 3@l4) together.withﬂghe postglacial aridity of the local climate

has‘résalted'in"exéellentwpreservation of the terrace features.  The
risers are,steepaahd‘the tread is‘usually very flat. -In some cases,

- A @

particdularly on the. lower terrdces, traces of an abandoned braided stream

can be discerned. on. the tread surface. The interpretation of the terraces
- has been undertaken by°several researchers because of the conspicuous

nature of“the»featufes." Taylor (1961) suggests that the terraces

_that bracket Trout Creek are kame terraces. -He identifies seven'

different levels wﬁich.he-fe%ls.correlaterwith sevenﬂﬁilferept climatic

_pha;es during the Heglaeiation sequence (paA185).',Nasmith‘(l962,
p-. 24) also suggests that the terrace levels in. the Trout Creek

Valley are of dce- marglnal origin, but he does not ldentlfy nearly as’

vmany terraces as Taylor, nor does he feel thét cllmatlc change is ‘$ﬁ
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'requ1red to produce the ferrace levels.

N ) /// . ' ’ ‘ .
oy . The compositional material and 1andforms associated with
| o :

~

© these features lea<£s llttle questlon as. to thelr orlgln. Thev are;

. a .
topographlcally beneath the kame tegraces and thereé exists no evidence

of. kettles or 1ce contact surfaces along the. ?1sers of these featurcs.
Moreover, as descrlbed 1n 2. 14 a lag depos1t 1s found in the upper
horlzons of the stratlfled nravels that make up these landforms\(see

plates lS_and.lé). It 1s eyldent therefore that the terraces repre-.
sent eros1odal surfaces carvedrlntoan outwash plaln.~ The individuaf"‘
terraces represent changes in the base level of.the streams as’ success}Volv
lOwer outlets were exposed durlng deglac1atlon. A close topographlcif’
s1m11ar1ty ex1sts betWe en the terraces 1n-the Trout Creek,Valley ll
fbetween Faulder and Mt. Conkle ahd thc tcrraces at the uorthern : ':.
end of ¢he TrOut Creek Pentlcton D1vers1on.-=The two best- deflned

upper terraces in the upstream portlon of the valley are at elevat1ons

l)‘

flwof 7lO and 675;meters (2330 and 2215 ft) reSpectlvely. D0wnstream

at the Junctlon with the dlver51on channel the two uppermost well-
n‘.‘\ .

deflned terraqe ‘are at. elevatlons of 605 and 564.5 meters (1985 and
SRS
fand 1852 ft) "A.S. L. respé@tlvely. In addltlon, the lower terrace

- grades into the d1vers1oh channel which” suggests that thlS probably

. /v e@'
'accounts for the downcuttlng that produced the second. terrace level

‘-_"??lf. .1

further up valley._ If thls is the case, the third major period of

( . o ‘ -

downcuttlng would correlate w1th the removal of the ice blockage

into Trout Creek from the Okanagah Valley and erosion took place to a"

ﬁbase level governed by the 1evel of Okanagan Lake.‘ . - . T

* . » . ’ ’ b . . (_///” S,

B



" .are early pOStglac1al to recent 1 ndforms.

3.79 FANS: - o o o v _
- . : S0 . A P : Cus
o In order to Smellfy the°mapp1ng crltcrla °n0'distlnction

has bcen made’ begween alluv1al ‘fans’, whlch are recent landforms nraded

a - °

to’ a present day base level and ralsed fans or glaclofluv1al fans
wh:ch grade to:a base levcl hlgher than th%se whlch presently eX1st.

: C@mposxtlonally and morphologlcally they are su£f1c1tntlv 51m11ar to’ group

~ihto one categorf In all cases :except for ‘the small fans perched on,

- AN w

the valley wall at - the Junctlon of Shlngle Creek and the Marron Valley,

s i

the fans formed durlng eeglaclatlon have ‘been reworkethQ some extent

o

~by_modern streams. - E , L B e

-1t is ev1dent that some: “fans, suchAas°the Eheas'Creek’fan
extendednlnto a glac1al lake and therefore the- 10wer portaon would take

T

.the form'of a delta.‘ Because such deltas are 1nvar1ably aSSOCIated
w1th fans, they have not been mapped as-a’ separate unit.

The s1gn1f1cance of fans s that they 1nd1cate.dep051t10n'
lnto a.valley Lhat is locally frqz of ice: and glac1al meltwater. They

D . . - ) . -r'» %
The major fans mapped are located w1th1n the Okanagan Valley.

Two 1arge fan complexes form an apron that separates Lake Okanagan frOm

Skaha Lake. From. the east Fentlctop Creek and’ Ellls Creek (see map, 2)

fans have extended 1nto the valley, and Shlngle Creek has contrlbuted

-3

mater1a1 from the west. mhe town- pf Penflctoﬁ is 51tuated on these fans.
L% Ty .‘.Q. ¥
The morphqlogy of these"and other fans along the south end of Lake
-t .
‘ Okanagan, suggest? that there were at 1east two" phases to thelr .

develorment; The- upper fan surfaces grade to the hlgh 1acustr1ne

T e

- i T - - . »
o . P . !



) ...‘\ . - e
48
) : o . Coe . :
bcnches that c11tumscr1bo the'southcrn end of the lake. Ihls suggests.l
hat the fan dep051ts gradcd into deltas that formcd in the ig§4 ’ .

marg1nal or proglac1al Lak Ckanagan (Lak Pentlcton accordlng to
. Fulton and Nasmlth) Subsequens}y,'crOSLOn has dLSSGCLCd Lhc hlgher

'

surface and reworked the mater1al into .the w1de alluv1al fans that

extend into the prusent lake .or coalesce across the valley floor at .-

the south end of thc lake.ﬂg

'{wo fans ex1st w1th4{1:_. % Wporatc llmlts of Summerland.
o‘./ '

One, locally cailed the- Lowcr Trout Cxeek Fan,,extends 1nto,tht main
'valley from the prtsent Trout Creek Valley.e The other is a complex

\

'_fan dep051t that undcrllts the central buslhess dlStrlCt of Summerland.

_The two fans- dlffer in that the lrout Creek Faq is s1m11ar to the fans
.9 c ° 4

at Pent1cton., It has two maJor deflneabh sutfaces that grade to d1ff~

i levels. The upper surface grades into the kame terrace mentloned

e 1ously (3. 24) The lower, and much larger surface extgnds more
P . . X .

- s

The other fan extends from the outlet of Eneas Creek (Garnet

;%lley) down to the upper surface of the. lacustrlne cllffs in- the form

a

°

T

of. a broad, flat apron of well rognded moderately sorted and-stratifiedn

,sands and gravels. Unllke the fans prev1ously mentloned there has

been no maJor postglaclal reworklng of these sedlments as the dlscharge

<

,from Eneas. Creek 1nf11trates the ° coarse H xturcd fan material and f10ws

'ftoward;the lake_as groundwater. The 31gn1f1cance of thlS fan - 1s that

o
.

1t prov1des lmportant ev1dence of - the relatlohsblp between the glac1o~

fluv1al dep051ts from Eneas Creek and the controvers1al lacustrlne : \\

B

s
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. R N 5 ) o L. ) ;
deposits that. occupy the sides of the main val%b&,’ — : .

. N . 'Y . N - R
Although the morphology of the main surface of the fan
_ . ‘ o ,
indicates subaerial deposition, the distal portion of the fan became
a delga which.extended into the glacial lake that occupied the southern

v,
“

. o - B . . \. LT .
:Okanagan Valley. Clear foreset beds were observed along a post-,
A ' : S . _

glacial gulley in East Summprland. The lacustrine seddments 6veflap'

~
P

< the fofeset‘beds with no o 3crvable'interfingering of‘sediménts. v

;'cThls 1mplles that the disch rgc frOm Eneas Creek had decreased signi-
\ .
f;cantly'by the time the silts-in Glacial Lake Okanagan were deposited.

-0

In addition, it ﬁnplies that the ice surface Within the maimLValley'

must have retained a north-to-south gradient until the very latest

stages of deglaciatien. . If thlS .were not the .case” there would have
, . ‘ ey

been no cause for meltwatef to Cross the d1v1de ‘south of Peachland
"into the Eneas Creek Valley and°discharge back into the- same val ley .

‘n : L : s i : : .
at Sungmerland. A study.of the uppep;Eneas Creek SGarnet).Valley\-b.
indicates that the;diviae;sepafating'this vallef from'thésmain vaxley
: . . o w '

, ) i T
‘has 'an elevation of 762 m-(2500 ft) ‘A S L. whlch is mosgﬁthan 300 m-

<

(1000 ft) abové the upper surface of the‘lacustrlne dep051ts. N .k

. , Flint (1935, p. 114) suggests-that the_origin of the silts

and clays that form the lacustrlne benches was transported 1nto the ma1

valley via the trlbutary valleys.w He postulates thls because if a

~t

flnger of stagnant ice is assumed to OCCUpy the. center of the valley, o

o

the amount of materlal contrlbuted from up-valley sources would ‘not
be great due to- the shallow.gradient-of the ice surﬁace. .The fact‘
that. lacustrine deposits overly .the fluvial ,ihdicates that Flint's

assumptions are .not entirely correct. . ©
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The_upper Surfaceiof tho EneastCreeh'Fan:ehows'evidence.
ofthavinglbeen depoéited againsb stagnant lhe in the Viclnlty of they
lceeecoured'bedrock‘to the-east of°the-ouqlet of EneasefGarnet).Valleyx
(see mapa4); ‘Eetween-the individual bedfoch outctope!‘and be tween
Wildhoh;e Mountain and the_major,outerop, smoothfsided:Shallow depfessions
(kettles)'interfdpt the'flatleurface'of the.fan.f TheSe depressions
'indicate that.etagnant ice blocks. lodged around the bcdrock outcrOps
' durxng the dep091t10n of the fan mater1a1 | : |

' The only major fan that is not within the.main-valley le one"
that cxtends from the Shlngle Creek Valley into the Marron Valley.
) Nasmlth (1962 p.‘25) suggests that thls fan was depoe1ted by a stveam
fthat flowed oot of Shlngle Crbek and dralned to the northeaet 1ntol
. Trout Creek, As mentloned in 3.27; the;e was possibly_eome flow in
.fhis-dlreetlon‘that wae.routéd thtough the Trout'Cfeek-Penticton
'D1ver51on but little geomorphlc ev1dence ex1sts to show that a flow

ex1ted into Trout Creek Instead 1t appears that the fan formed

:as the dlscharge from Shlngle Creek flowed across the Marron Valley
to ‘the’ east 51de oF the valley where it 1nc13ed a bedrock canyon
.that carr1ed the flow southward along the present Shlngle Creek Valley. ‘

' Postglacxally thls canyon was abandoned in favor of a stream channel

f whlch has’ formed along the west S1de of the valley.

U . N



3.210 MODERN STREAM CHANNELS AND FLOODPLAINS :

3
@

, E
' Trout Creck is typical of the tributary streams that flow.

51

) : o AV

from the weét into the'southern'end of Lake Okanagan, .Within the
glaeiated valley area,. the'stream has adonted a meanderiné pattern )
“in the glac1al outwash. Where the stream ‘transects the upland areas,
the valley is qtcep—81ded and bedrOck controlled.. The.stream is
contalned within a tight bedrock valley.where it enters: the study

area, but broadens to a meandcrlng pattern from the Junctlon w1th

o

Darke Creek (Meadow Valley) to Mt.'Conkle, From the north end of Mt._

Conkle to the Trout Creek Fan the stream Ls again contained within a
. ) . N . . N Lt

bedrock gorge. The stream pattern indicates that Trout Creek is

. _ L . ' . e o o
underfit between Darke Creek and Mt. Conkle. This observation is.

\

‘supported by the exlstence of a w1der floodplaln approx1mately 3m
(9.8 ft) above the ex1st1ng Trout Creek Floodplaln. " in addltlon

the fact "that . the stream has not 1nc1sed to bedrock in thls area 2
Lo K )
'indiCates that-the valley has‘probably.been overdéepened‘by

- glacial erosion.
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Western Cordiliera'(Armsgrong et al., 1965 Hughes.ét al., 1969;

ey .
' s

. ; CHAPTER_ FOUR'

4.0 INTFRPRII\TloN- s h .

The landform asscmblages fourd within the study areca are

&

not similar to the assemblages described in more alpine areas of the

“ -McPherson, 1970; and-othefs); The lnterpretatlon of the 1andforms

and g1301a1 chronology must thnrefore be based on somewhat dlfforent
evidence than studles carrled out 1n areas of greatcr rellef In
aroas of high local relief moralncs (termlnal lateral and reCeSsional)

are common evident landforms which can"be used to trace the position of

- the ice front during the retreat. In the Southern fnterior'of British

Columbia moralnes are almost cntlrely absent (Mathcwo, 1944, Naomlth

1962 and Fulton,'1967).9 In high rellef env1ronments meltwater plays

-
.

©

a relatlvely small part in the productlon of landforms. In the'

Okanagan area meltwater is involved in the formation of. seven of

the ten landform units mapped. It is by~reconstructing the meltwater

'drainage.pét;érn that statements concerning the location of the ice

margins can be made. Kame terraces and ice-marginal channels become
. . : '

.the analog of mora1n1c landforms in the 1uterpretat10n of 1ce margins.

The absence of trun llnes and zZones of dlfferentlal erosion

.

at highHer elevatlons suggests that none ofvthe~up1and ‘areas extended ,

-, 8bove the ice.sheet during the maximum advance of the last gf&iiation.
L et ce _ . et

-

A
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It also is evident that stagnation occurred in the upldnd .arcas prior
LU, 1 , I p

i

.

to the exposure of the tbpogfaphic pealtss The magnitude of the cerosion

prodi¢ed by this ice¢ advamce has left little; if any, cvidence of

4

. earlier glaciations or the carlicst phases of the last advance.. The

°

X . T ’ P
Glacial Map of Canada (1958) .indicates that the ice probably reached.
a_maximumV01QVatiqn of appfoximately 2286 .m (7500 ft) A.S.L. over the

Southern Interior. This implie® that the highest point within the

study area was oﬁorridgn by at féast-943 m (3093 ft) of ice. The

shape of“tﬁe,main'valley Qﬁdicatcs that the rate of ice movement and

the thicknese of ice was groater in the north end of the valley than

the south (Fulton, 1972)% This would partially explain the‘oyexdecp-

~Jening‘df the valley near Armstrong. . TheficerSCOredrandherOSiénal-land-

R . . ol .
forms indicate that the major i¢e advance was in a north-to-south
direction along the“Okanégan'Valley with minor amounts flowing
through similarly oriented smaller valleys. such as the Marron VaLIey.

) v

In areas of low relief the flow of ice depends dn‘the:

¢

thiekneés of the ice mass and it is only when the ice thins to the

" point.that it loses‘its plasticity that stagnation will occur. 1In

o

areas of moderate rqiief the flow of ice is dependent upon the thick-

ness of ice'relativeoto'thb'relief (Davis and Mathews, 1944). It is

therefore not surprising that the pattern of deglaciation of the study
area was essentially one of icé_stagnation. Asg §oon as the upland
'aneas were exposed, or nearly exposed as the evidence seems

to suggest, the resistance to flow would have been sufficient

to stop the supply of icé into the valleys so the valley lobes became

.
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stagnant despite the “fact that tncy‘containcd thiek.nnsses of icc.
It‘ie impoftant.to understand however; that although the valley

lobes were. separated from the source region, the ice eannot.bd thought
of as'bcing dead ice. The lobes would have been capable of local
nlastic tlow. Nasmith (1962, p. 9)‘con3iders that icc‘atagnation
octu;s wnen the surfaecApf the itcvhas'nq gradient. This wduld be
degincd as dead lce in this study"aeithe:gradient‘dbscfved on ice
'marginal channels and hﬁne'terraces clca;ly indicates that‘the iee‘
sur face withinvthe study'area retained a‘signifiCant.gradlent long .
after the seuthern flox. qfnice‘had ceased. |

vThe conclueiOnS"prcsented by Fulton. (1967, p» 27) indicate

' that the flow of 1ce.ever an area of lntermodlatc rel1of is largely
influenced by thc‘r051stance of the underlying COpOgraphy, mak ing L

it logical that the lower‘major ice corridors euch as the'Okanagan
.Valley sheuld continue to‘tranSpoft ice long after the ice"ln'the
Upland areas had stagnated Slm1larly,lvalleys that were connected

to the main valley by low d1v1des would contlnue to receive ice

- from ghe main valley ‘while adJacent -but unconnec ted .valleye became
nlnactlve. The Darke Creek (Meadow) Valley is an excellent example

of this.  The divide between the norther“end of Meadow Valley and the
Okanagan Valley is located about 6. 5 km (4 ml) south-southwest of
Peachland. The elevatlon of the d1v1de ‘between the valleys is approx1-

o

matel} 732 m (2400 ft) A.S.L. Ice-polished bedrock at the'entrance

to-thiS_valley (discussed in'3.21)-and thin till deposits along the
floor of the upper end of the valley indicates that active ice was

\



: /
the last major geomorphic agemt at work in the arcva.
. . . v ' . !
The fact that this valley was supplicd with ice until a
later stage of deglaciation resolves a major problem in the inter-

pretation of the study are

a. As mentioned, the dcgléciation
pattérn w&é generally one of‘dOwnwasting of 1ice masses-dnd tﬁ;/
valle;“bottoms were the last afcas tg be bccupied by ice. Ye; the
Trout Creck Valley bas‘been infilled with deep bdtwséh deposits
.ghat form‘a trafn down the vnllcy.from the coﬁfluencé with Meadow

Valley on. . Paleocurrent evidence. indicates that the outwash train

formed from a seurce up-valley but there is no indication of an ‘area

. where a block of ice stagnate'd within the Trout Creck?Systém. It

‘appea:S'that the lobe.of ice that occupicd ‘the Darke Creek (Meadow)
Valley was responsible for proyidihg the meltwater and sediment that

formed the Trout Creck Qutwash Train.
In general,all of the valleys within the study area contain
< : :

kame terraces, -kettled outwash or kames. Such landform assemblages,

according to Flint (1971) and Embleton and King- (1968), are indicative

" of relatively inactive or stagnant ice masses. The exception.to this

pattern”is found in the Three Lakes Va}ley where the entire valley is

mantled by a thin layer of till. The elevation
792 m- (2600 ft)), its north-south ogientation, and ‘unobstructed

entrance into this valley from the main alley provides evidente as

to why this valley alone was deglaciated while®the local ice was
_ ST - ' .

~

still active. It would appear that the ice mass that occupied the main

Yalley'must have remained active until the surface of the lobe dropped

-

of this yalley_(nearly'



'bclow tthlQVcl of‘Thrué Lakces Vallcy. The ice weuld therefore .
simply thin as tﬁc sur face of the main lgbq'dowﬁwaqﬁcd,and eventually
the diVidé at tﬁq entrance Lo the quley would preveht the entry of
ice ana the valley would become ice free. - This‘m&gelicgplainsfnpt‘
" only th-tiil within the yallgy,.but-the conspicdousulack-éf glapiﬁ;
fiuviél deposiég witﬁin‘the valley. ' o T | o
Two generaliza;ions can now Be made concerning Fhe'degléciation
‘of the study ?ieal Firéﬁ, ice stagﬁatibn was:more common thaﬁ i?“_
feéreat: This However; does not'implylthat the‘surface.of'tbe ice.das
flat and dowansting progregscd gqgalli.évér tﬁe entire étudy arca.
~ The second péint is that deglaciation.was;rapid a?d'éonfgnﬁbus. The .
defeﬁce of;this claim:rests on the absencé of landformé indicéti&e
of.still-staﬁds or readvancés.' In ‘addition, the.High rates éf dei—.
menpétion-evidepced by the thick rhx}hmités found in ;he.faCUSf' e
sedimggfs (3:12) iﬁdica;e a fapidly.meltiﬁg;ice bédy; Althqugh the
lacustrine depésiks.arg vgry.exteﬁgivefwfthin the main valley, there
appear to be no ‘beach dép&sits'or stragqlines‘WHich suggests that
either the léyels of Clécial Lake Okéhégan:(Laké‘Pentiéionj during
the High-st;nd period fluctuated considefably or the duration of “the
high stand was very short. q?he_létter expLénﬁtioh is the more
plausible_as>varvé ahﬁa presently béing studied.indicates_that the
lacusgrine depodits were laid down in less than 200 years (M.J..Keﬁt,

<
pers. com.).
.. -
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4.1  CHRONOLOGY: L - B

‘large kettles indicate'that ablation of the ice sheet that covered

. this time but topographic barriers prevented the yi:al'reSUpply

57

¢ ~

A}

The first area to be exposcd during deglaciation was the upland

‘area (1158 m - 1220im (3800 £t - 4000 ft)) A.S.L. along the we ste g

‘margin of the study area. ' In this area thick eutwash deposits with

17

the Southern Interior: was well advanced at the tﬁﬂe of CXPOQUTL-' As

the ice surfaCQ 10w;red the exposcd upland areas channelled the flow

'1nto the meltwater channel c0mp1ex, part of whlch is preqently

occupled by Deschamps Creck and the upper Shlngle Creek. At this’ stage
the Marron Valley and the Okanagan Valley were st111 full of. ice so

meltwater drainage took place toward the distal portions of the ice
' . i .

sheet (south). During ‘the early stages of deglaciation this would

have been over the ice surface but as downnasting continued a meltwater .
corridor was incised into a valley that is now occupied by Brent Lake

at the north end (see map 4).

. " - The exact stage at which the ice in the upland areas became

.

o : ' N C
stagnant_is flot known but the major portion of the ice mass appeaxsn

of ice from the source areas .to the north The east-west 6riente

valleys were doubtlessly the flrst to become inactive due to éhel%}

N . aw,‘-‘

transverse orientation. The ‘upper Trout CTeek Valley west of. th%
‘e

Junctlon w1th the Darke Creek Valley 1llustrates this. Ice marg::é; )
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ponding took placie as Nigh as 840 m (2725 ft) AL which indicates
) - . P “Lv . .
Ahat this valley wad {illed with atapgnant fee ar a very carly stage,

[
. u

. ' W '
As downwast iy progressed, a4 meltwater system developed

i
. . . vy o " : . .
"along the Marrord Valley. At first theochanngls were formed ' »
between, the JAqe margin and 6%0‘va110y walls but later the topographic
. Qallcys became the meltwater corridors.™ Evidence suggests that -a
@ e : : 3 : ‘
“continupus moLtwq(ﬁm‘SYStem extended from. the north. end of Darke Crcek,
(L - -
through the west side of the fthrron Valley and d%(uof Lho study aroa*ﬁ
3

- .L

“via‘@he Brcnt Lakq chdnnel. The, flow through thi Marron Valley appears

to have passed té the west of a bedrock knob thnt intorrupts the northern

end of the valley. To"the east of this obstruction a saucer-shaped

~depression containing lacusfrine sediments indicates that a block of
o »,
. staghanf ice blocked the valley for some time (discussed in 3.26).

As the ice within the tributary valleys downwasted below

abolt 73Qem (2400 ft) A.S.L. the Marron Valley was abandoned as a
aQ . o

meltwater corridor and the Trout Creek gorge along the west side of ’

2 v

“Mt. Conkle was occupied. It is not kﬁown\whq;her¢§f not this®was a

¥ 4%%§§fﬁpreg1acial'watercourse but local topography gives the impression that

]

A

. Crgek ValIey prlof to the last glac1a1uadv&nce. This topographic

G

SRR .
-

aconf1nuat10n of the Trout Creek Valley did not become a postglacial

[

‘watetrcourse because of a lobe ¢of ice that extended up the Prairie
‘o _' ! N o . .
Valley and obstructed drainage through the area. The kame ridge

complex (discussed in 3.23) provides evidence of this ice lobe.. Trout

-

Creek was therefore forced to incise, or re-incise, the gorge along

.
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v':f;. Mt. Conkle. . ‘ .
The re-routing bfATrOut_Crcek'throdgh;the gdrge érouﬁdlMt.
. . . . ) . : ! : . c‘v A‘ o X 5
Conkle provided a new base ‘level for the stream thereby causing a
: i - D 2 o .v o L .
period of downcutting of.the outwash train-that infilled the valley.

!

For some xeason,“probagly an ice obstruction,  Trout Creek does not
. 3 . . . .

,appear to have drained sbgghwast from Mt. Conkle into Shingle Creek:

via the interconnecting valley. . Instead, the glaciofluvial deposits’

‘indicate a flow into the:Trout Creek-Penticton Diversion. - When this.

2y

s

channel became esgabliéhed,ﬁhu dischgfge‘from the Shingle Creek

system transccted and réworkKed the outwash train that® extended down
. ¢ . & : . . PRI o - . . -

the Marrdn‘yalley'and'flohed out through this diversion channel.
. o B B

. " Remnant terraces of the earlier deposits can be observed at the juction

of the pwojvalléysa_ A large fan was produced from the reworking of

| .
w

“ this material ‘and this fan presently extends‘aéross-thq/flOOr of the .

. .

~M'arr-or;. Valiey at%the'junction o% the .two valléys. Afger the fqrmatioql
of tﬁe»fad i£ éppears'that‘thé fldw'from'Shingle,C;eek abandoﬁed the
. Tfout.Cre¢k~?eﬁticféﬁ Dive}sibn énd inciéed a,éﬁahnef fhat flowed_
south.along the existingfaowér éhingle Creek,Valley; |
) ‘The abandonment of tﬁe T£Qut Creek-feﬁticton Diversion took
. 'plage~wﬁeh-theJlocgl'ice_sprfgcg drbpged bcneath<§50>m (léOO ft) A.S.L.
| Melt&ate} and the dischéré; from deut Creek then begén,to;flog along .
“‘ phe ma£gin$ of.the ﬁain valley‘gesulting in Eﬁe deposition of sands
w ”-iénd gravels}in the férmvof‘kame‘terraccs. The‘genefél e}evétion of
these'depositu is BetWeen 460 and 545 meters'(iSOO £t - 1790 ft) A.S.L.
It is péssich tﬁét‘it was thi;’alté;ationyof'ﬁhe Trout Creek system .

/

P



. 60

€ <

~that resultﬁd'in the formation . of terraces. as discussed in section :

3.28. - ‘ S : o .

Ice occupied the lower areas adjacent to'the Q nagan Valle
¢ p J da1aE ¢ riey

sucn as Prgiric Qreek.and"the small inley to‘tgo_ ‘Giant's
.Head untll a very late- stagc of deglac1aQ;On. The se “.Bés and>thc.
blocks of ice against the “bedrock EXpOsureS_QaSthT'thc entrance:
to the Encas Creek,Valley; downwasted in situ. Localpmgltwater‘ponding

is.evident in the Prairie Valley and Giant's Head area.

. The last stage of deglaciation.islthe one'thst has genérated

P

the most confusion. The magnitude and topog raphic posLtlon of the silt

cllffs that c1rcumscr1be the pOrthn of Lake Okanagan that lies within

i

the study area have generated a lot of controversy as to théir origin.
/ oL _ : s
It is. known that they are 17%ustr1nc deposits bccauso of the tcxture

and structure of the sédimepts but the env1ronment under whlch they
were dep031ted is hptly debated. Fllnt (1935) and Nasmlth (1962)

favor the hypothesis that the deposits were laid down in' ice-marginal |
. . { “ i o

i
Kl i

iakes as discussed’in secdion 3.26. Aithough.this model answers the
‘qUestion of the 1evat10nal dlgference between t he lacustrlne deposits
'and &he present lake levql it is rather 1mplaUSLble because it
‘requ1res the ex1stence 3# a, long, thln tongue of very slowly d0wnwast1ng
ice that.is bracketed on both sides by deep.lceimarglnal.lakes.
The second hypOthOSLS is that the:silt Cllffs representﬁa
hlgher level of a proglac1al lake with the lacustrlne macerlal

derlved from the - retreatlng ice front." The deposits would then haVe

filled the entire valley'to the top of the 'present cliffs and were :

-

o . . !
S T ; &
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SUbscquontly eroded out of the %Lntqr of the VJ}E y by a rapld drainage

~

of thc lako. The -problem with this model ‘is ﬁheré'iﬂ ‘at preseﬁt, no
. .. T - ot ‘.gq'
hard evidence to suppoert the argument regarding a rapid fluvhlng of:

the valley. The obstructlon near MLTntyrc Bluff may have bccn the
mcchanlsm xcsponslble but furthcr work, is rcqalr ed to substantlate_

atic terraccs within the present

this. Addltlonal work on the subaqu
Vake could also lend considerable support to che argument of post-

glacial fluShing‘of the scdiments, . v

A third possibility is that lithologic flcxuretcaosod the
high. stand ot Lake Okanagan. As the. ice mcltcd out of the main vallov

3

proglacxal ponding occured due to the lefLanLlal downworplng of the

-valley from south to north. As isostatic rcbound took place the lacustxlnc
sediments could have been eLevatcd to their present position. The

. M - _ 0’ "v ’ N
problem with this nmodel 1is that an‘CXplanation must be provide

’ %
"why the lacustrlnc benches are confined to the south end of the present

as to

Okanagan Lake and to Skaha Lake rathcr than extendlng throughout th

Moreover it is rot obv10us that laghstrlne clLffs would form

Valley.
from a gradually Changlng base vael as would be pr%%ﬂtcd by 1SOStatLC
rebound. ) ’ T : . R ‘
. " v;' » ‘ . )b. -
. : . \ .

g



CHAPTER FIVE  *
- RELATIONSHIPS TO PREVIOUS STUDIES

The results of this’ study agreo with many of thc seﬁtemcnts

that have been made by previous rescarchcrs. Naqmlth's work (1962) o
is general. and betause of this certain inacquracxes havc bcon dls-

covercd., On the other hand, his study must be commended on the

degree to-which it goes beyond the problem that he was commissioned

-

“to solve and presents a glacial history of the entire Okanagan
Valley.

- At a niore detailed level there arve sbme significant differences

-

bgtween this study and thosc of previous rescarchers. “Flint's 1935

study appears to have been hastily rescarched as somec of the  findings

T

are refuted by. the fieldwork that was done in the,b%epdra;ion_of this
.study (see 34 26) ‘ g
The surf1c1a1 deposits map produced by Nasmlth (hls flg. 1)

is in fact a landform map. - Unllke the landform map 1ncluded with thlS
. ye )

fstudy, ‘the mapping criteria he used lS organlzed into a rough chronolo-

3

gic sequence thch is d1v1ded ‘into the followlng groups: glaC1al advance

.

/énd'earlier, glacial qctupation,_glacial retreat, late glacial,‘and'r&
recent. A similar classification was'noﬁ‘adopted for this study for’

- Tk

24

two réasons: First, it unifies the. descr{églonﬁhnd 1nterpretat10n
thereby making it. dlfflcult ‘to- cnv1sage aftcrnate explanatlons or

interpretations; and secondly, it is somewhat‘arbitrary,to fit landforms

) . e
@ P

b



into such/a framework. bor example, it is not clear what relatlonsh

-n,/ <

;ex1§{s b@tween ”late glac1al” deposits in the trlbutary valleys and

“g}rcial retreat" andforms within the ‘main valley.

g 5 . .
3 Other than differenccs”of scale, many of the discrepancies
between the landform nap.providedvhere and Nasmith's map are
relat1Vely minor. The deposits from Eneas Creek ‘were mapped as

outwash terraces by Nasmith whereas they are identified as alluv1al

fans according to this maps: Nasmith makes 4 distinction between

. il

kettled outwash and outwash terraces;’and between-.alluvial fans and
. . [y , . < o

L
ralsed alluv1al fans creas. this mmp does not. The significant
. ,i‘ )
d1fferenccs bttween.tﬁds map and ‘the one. offered\by Nasmith are.
oy
. 1. Nasmith. ldentlfxes a morainé rldge complex at" thelhead of

s

Prairie‘Valley. Gomposltlonally this feature has been

demOnstrated_to be a kame; It is therefore not necessary

* .

to postulatc a Longue of ice belng thrust up Prairie Valley

% .
durlng the late glac1a1 period as Nasmlth does (p. 26).

e . .

s

ip

2. Nasmith maps the entire Three Lakes Valley as kame terraces

and meltwater channtls. “This does not - agree wlth the ev1dence

prov1ded by the fleldwork data for thls Study. The‘valley'

i§ almost entirely filled with tlll.

3. Thé. valley that extends southwest f;om Mt. Conkle was

OCCUpled by a stream - that flowed into Trout Creek accordlng .

to the map prepared by Nasmlth vadence prevxously presented

lndxcates that this flow deflected south through the Trout

Creek-Penticton DlVerSLon at an early stage and south along
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the cast wall of the lower Shingle Creek Valley at a later
‘date (sce 3.27).
' *Resdarth_conductcd by Hansen 01955) indicates-thé existence

of arboreal pollen 1n thc lowest rorganic %Ldlmonts and evun in the

[

nderlying siICS of ChL Southgrn Interlor whlch lndlcatcs that the

11matg was. relatlvcly m11d at thL time of deglac1atxon. Slmllarly

11nt (1971) notes a blson skull in a glac1a1 lake delta near Vernon

o

hich aléo'indicatcs a temporatc climate at the time of deglacxatlon.
hese . findihgs suggest that the environment of the Southern Interior

ent quickly: from a glac1a1 to a temperate climate wlthout an ‘inter-

ening“stége of tundra or boreal conditions &Fplton, 1971, p. 19).

In terms of the deglaclatlon pattern for the entire Southern

nteridr, it . {s'generally agreed by Nasmith (1962), Fulton (1967 1975),

ipper (1971) arid others that the Okanagan Valley was one of ‘the
rintiple exits Cor ‘ice that’ accumulated in the Interlor Plateau.

he Okanagan Valley was notvan unobstrUCCLd corrldor, but rather the
owest exit in the rlm that surrounds\thc Crough of the Interior
latgau.-‘Relxef along the corridor prov1dcd resistance to ice
enetratlon as is. ev1denced by the d1fferent1al eros1on that{has_taken
la?e in the north south oriented valloys as compared to the transverse

alleys.

The center of.ice accumulation within the Interior is some-

what controversial. Mathews (194&)‘and Fulton (1967) suggest that

C

M

oeleecent pledmont glaclers from the Coast Mountalns, the Cassiar’

ountalns and the' Rocky Mountains formed an ice shaet which infilled

A

64
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the Interior to the point that the ice sheet itsclf became an area of
. -] .

accumulation. Tho lcc“in the basin then built up rapidly to form an

ice dome which is thourlt td have flowed out through “the qurroundlng

v

mountains and south acd

i

: s thc“Southcrn Interior...

“J} - Ap altgfnétq vidw held by Nasmith (1962) and supported by

“fhe findings of Tipper (1971) isthat the
of coalcscupt plgdmont glac1crs that buxlt

thc interior until Lhoy were thl(k cnough

ice advance Loo¥ the form
Up in the Valléys of

to draln southward*through

‘favorably oricnted corrldor o°uch as thc Okanagan. As the glaciation

inLausjficd thc;cntiré,Souchcrn Interior was overriden by ice but the.

flow was always from the  mountains into the Interior and the ice dome

s agc was not achieved durlng the 1ast advance.

In respcct to the. paLLcrn of deg
some disagfeamcnt. Nasﬁith (1962), Mnthcw
saggest"chat éhé Okanagan,Vallcy_was dcgla
rcsulg‘of thé‘ablatian of staghapﬁ ice mas
a_ggnagal stagnation of ice in the entire
ghat the flow of ice firstAceased in the u
lobes that OCCUplCd ‘the main valleys becam
on the othcr hand suggésts that large mas
were abahdoned as the front- of active 1§e

ward toward the source area. He argues th

major pattern of .stagnation, there was als

of active ice which cannot. be ignored‘tg\properly explain the landforms

LN

»

lacLaLlon there is also
s (1944) and Fulton (1967)
ciated primarily as the

ses. Fulton (1967) envisages

~Southérn Intefior. He feels

pland areas and later the lower
} VAR

e stagnant. 1pper (1971)

ses’ of stagnant ice

retreated rapldly north-

at. although there was a

o an element of retreat

]
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of the area. £ C '

‘p. 28, table 4), but evidence is alsoe dvailable to support Tipper's

oo ... 66,

On.the basis of the evidence collected for this study, it

is not possible to determine whether Tipper or Fulton has the more

accurate model ‘of dcglaéiation. Both models arc compatablc with the
N ) :

cv1dcngu produccd in thls sLudy.’ For example, it would be p0551blo

¢

to fit the doscr)ptlon of the dgglacxatxon sequgncu of the TrouL

-
u.v-

Creek Basin into Fﬂl;on's four phases of dcglaCLatlon'(Fulton, 1967,
S e ..

model. If the deglaciation model pr0posed in this thesis is essentially
gorroct,.thé ice remaincd acfivs from %quallv Point north untll after
the icebhad melted ‘out of/tﬁo southern end of thc valley Indeed, it
islthe existence of a large icé ﬁgsé‘nofth f;om‘Squally Point‘and an
obstruction'to;;Hé south o% thg study area thét is,thougﬂxlto héve
created thekpfoglacial 1ake'within_whiCh_thé Ihick‘lacustriﬁc déeposits
we?e 1éid down. The critical cvidencg réquired Eo det rmine whether

an ice dome existed during the last élacial advance will haveto be

.obtained from further north in the Interior. As mentioned above,

‘

there is some evxdbnce to support Tlpper s model but, on the other
hand, the ice dome model would better explaln the rapid and unlntcrrupted

retreat of ice  from the Southern Interior.

It can be stated'however,'that the models pr0p05ed by Flint

‘(1935) and Nasmith (1962)- are questlonable in so ‘far as they postulate

a’ long, flat- toppcd tongue of ice in their explanatlons of the origin
of thc silt cllffs that-are presently found along the sides of the

southern Okanagan Valley. It would S%fm much more llkely that these



deposits originated in proglacial rather than ice-marginal lakes.

However additional detailed research oncthe lacustrine scdiments is

required béforc'thc»origin of the silts is.finally resolved.
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Plate 5,.

Plate 6.

icttles in the northern
of a major outwash train,

Terraces on the nort
end of thé Trout Cre
diversion (Source:

(up-wﬁ[ley) end

<«

bern . (up-valley)
&k~Penticton

Nasmith (1962)).

(835
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Plates 9 & 10. Silt cliffs .along the margins of
the southern end of Lake Okanagan

Plate 10




6 '
r& o o -
- Plate 11, Meltwater channels which appear as
o .. notches 4dncised into Squally. Point
+ #:(Source: Nasmith 19Y62). '
’ : .«' g ! '
B 2 T
o ’ v L p%
% - ‘ ¢
- : R o
.

Meltwatér channel incised into the
northwest facing side of Mt. Conkle.
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-

Exposdre'iH'Uppér,(710'm; 2330 fe )
terrace on. south side of Trour Creck
Vatley. Mete ¢oarse texture of uprer
strata., ' ‘ ’

S . .

“Exposure in lower. (675 mj; 2215 ft)

terrace on south’side of Trout Creek

Valley. Note coarse texture of upper

stratayd
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