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Peace River, sedimentology,  stratigraphy, C14, mass  move-  Peace  River  District  has h f e n  rev iewei   e l sewhm:  

Previous geologic work and wrficial rnap c werage in :he 

ments, landslide  darn, debris flows. Halfway River slide,  (Bobrowsky ef ai.. 1991 and referen'xs t ~erein).  \')it11 
Laurentide  erratics.  surficial maps. respect to the  objectives of the: pesent study Catto ( I C Q I ,  

1992) provides  recent  surficial coverage of ei! ht map sh,:et!; 
in the  area. The distribution and characteristi :s of wrfirial 

Assess the Quaternary economic potential of the area, 
including aggregate and peat resources,  through  the 
production of detailed  surficial  geological  maps 
(1:SO (IO() scale) suitable for industry use. 
Provide a prdclical database (surficial maps) of use to 
municipal,  regional and provincial  governments, 
which will he llelpful in future  land-use  planning. 
Examine the rlature of mass movements common to 
the  area, which negatively  effect  the economic  and 
social well being of the  region. 
Contribute to ihe provincial  Quaternary database by 
detailing  the s1:ratigraphic and  sedimentologic  history 
of the region. 

L__ . >  

Figure 3-8-1. Su,rficial geology  program. Peace River 
prqject study area. 

Geological Fieldwurk 1991, Paper 1992-1 

. .  . .  
preliminary  results  addressing the latter two Iroject ohjec- 
tives. To meet this goal, brief Iccmment  is prc vided re,gtrd- 
ing three items: 

Subsurface mapping  (stralipraphy  and se fimentololy). 
The areal  distribution of Cmadian Shie d eratics. 
The morphologic charac1:eristics c4 tw l ,  recent nlas'r 
movements. 

STUDY  AREA 
The general  study area encornpasses a br lad r e g i o ~ ~  o? 

northeastern  British  Columbia which exte Ids from tht: 
Rocky  Mountain  Foothills, at .i.hout Iongitr de l2Z0I:i'M' 
eastward to the  provincial borde:r with irlberl i at longiludt: 
120"W, and funher delimited to the 1101th at latitude 5i"El 
and the south at latitude 55"N. Specif  cally stratigrq)hic 

along the Peace River and its adjoining tribut; ries inclu(ling 
studies were restricted to subsurface expos1 res occur-lng 

erratic  distribution  included su-surface occl lrrences f - ,on~ 
the Bedttnn, Halfway and Kiskxtinaw river:  Mappin:: oF 

stratigraphic  studies, but also irlvolved map1 ing of oc:ur- 
rences on the  present land surfxi: easily acces ;ed by roaj  or 
on foot. Mass movement  resmrch wa:; a l x  restrxtetl 111 

river  and creek localities. The hedrock geoh gy and p l~ys-  
iography  of the area  has  Iwen  reviewel  previously 
(Bobrowsky et a/ . ,  1991). 

METHODOLOGY 

work during 1991 resulted i r  the itlentif cation n i  7'1 
Reconnaissance  fieldwork  during 1990 .nd extenrive 

localities  suitable  for  detailed !,tudy. Fie dwo~ < during 199 I 
consisted of three parts: 

Detailed  examination of the, stratig~aphk and  sedinlen- 
tologic  characteristics of it bsurfac,? exp w r e s  bortler- 
ing the Peace River and it:; tributaries. 
Regional  mapping docunit nting the SUI Ficial loc;~tion 
of Canadian Shield erratic!; in the distri :t. 
Cursory  study of recent  and  prehistoric m a s ;  

Subsurface  studies involved  examination o 'exposed sed- 
iments  including  the  documents tion of depo: it CharactMis- 
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tics such as  elevation,  thickness, nature of contacts, vertical 

pebble  fabrics.  Sampling consisted of  collecting bulk sedi- 
and lateral extent, structures,  texture, sorting, lithology  and 

ment samples (>4 kg)  for textural  and geochemical  analysis 
and  pebble samples  for provenance studies,  each  sample 
consisting of IOU clasts. Radiocarbon samples ranged from 

material  available. Both wood  and bone were collected. 
1.8 to 177 grams, limited in size only by the amount  of 

Several mnples are still being  processed  hut a number of 
dates  are available (Table 3-X-2). Pebble-fabric  measure- 
ments (consisted of trend  and plunge  measurements  along 
the a-axis of clasts with a:h:c dimensions  approaching 

ranged from 25 to 50 per sample. 
1.5: I :  1. The  number of clasts measured  for fabric study 

presence of distinct  pink  granite and  granitic gneiss  stones 
Mapping of erratic  distribution involved documenting the 

which originated on the Canadian  Shield.  Presence  or 
absence of the diagnostic lithologies in the  pebhle counts of 
subsurface  studies assisted in this mapping,  but the  bulk of 

along roads. Given [he large area o f  examination, this  type 
information was obtained  through  systematic  coverage 

of survey  proved most cost  effective. 

ing  the  timing of the failure  event(si.  Organic materials 
Mass movement  studies were concerned with establish- 

were collected  for CIJ dating at exposed  failure  planes or 
shear  zones  for  several  slides  along the river  valleys. 
Detailed measurements  for two recent mass-movement 
deposits were also established. 

121' 

Figure 3-8-2. Location  map  of 1991 Quaternary  localities in the  Peace  River  study  area.  Coordinates  for  the sites given  in  Table 3-X-I, 
Closed  star  indicates  location  of  Halfway  River  slide (F'TB90-43) and open star  indicates  location of mud flow (PTBW-09). 

/ 2 1 .  
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'TARLE 3-8-1 
LOCATION OF 1991 STUDY SITES IN PEACE RIVER AREA 

Locality LatiIude Longitude UTM  Elevation NTS Ne. 

61-115 

SS"1I.X' 
55"125' 
55"12X' 
5Y12.3' 
55-12.x' 
5fP30.4' 

I 20" I .5' 

I ?0°1X.7' 
120"s I, I ' 

I ?0"47.7' 
I ?0"2X.2' 
I ?L"03.?' 

FT 3?WJX 
Fl 33331 I 
FT 357 117 
FT 16XIllU 
El 9493117 
ET 594621 

4x7 
h2S 
625 
625 
4x7 
655 

44 AI2 
44 Ai? 
'J1 Ai2 
Y4 Ai2 
Y4 Ai3 
44 RIY 

~, ~ 

91-1 I6  56"07.7' 120"35.2' FT 511?22'J 401 Y4 Ai2 
Y K  17 5fPi17.2' I?O"?X.7' FT 567221 
9 1 L 1 1 X  56"1?.7' I?ll'16.X' F-I477176 426 '14 AI7 

533 44 A l l  

YIL124 56"07.6' 121loI14.X' FI'X1421X 54X 94  A/I 
91-125 Sh"i7.0' 120'75.5' FT J7Xh'JX 6'13 U4 A i l 0  
91.126 55"42.6' 121'22.n' bS 02574') 722 '14 PI1 I 

TAR1.E 3-8-2 
S.G.U. RADIOCARBON DATES IN PEACE RIVER AREA 

- 
Locality Age Lab. Ne. ('emments 

SUMMARY STATISTICS FOR 'I'HREE-DIMENSIONAI. 
'TAR1.E 3-8-3 

PEKRLE-FAHKIC ANALYSIS 

Fabric 'Trend Plunge S1 s2 Si N 

FTBY0~2XB 027.X' 04,ff O.6SX7 0.27llY i1.0704 5 0  

PTB90-37B 222.5" OX.4' 08845 (InX7h n11?7Y 7 0  
PTB90-37A OX2.7' l11.4° 0.8907 0,0696 0.0397 S O  

STRATIGRAPHIC STIJDIES 
Twenty-one new Iwxl i t ics  were examined in  additior~ 183 

the 56 hites noted last year: ~ i t h  site elev Itions ran!ins 
from 403 to 738 metres abmz mear sea level (Fi.:ur: 
3-8-2). Table 3-X-1 lists the co:~rdinaies an< elevation? of 
the new sites. A total of 26 diamcton an'J sanl 1 hulk samples 
obrained  from 14 sections are currently being  processed fcr 
textural characteristics. Additionally, 21 p bhle zamples 
(100 clasts  each) collected  from 16 sections ; re also under- 
going  lithologic  identification ,\ total of 14 pebble fillrics 
were detcrmined on  diamictons  from IO s xtions (Is.ble 
3-8-3). Descriptive  observatior o f  the vari IUS sedimmts 
supports  the interpretations offeltd previousl:  regxdin:: thz 

deposits (Bohrowsky t'f ul., 1':IYl). Sweril exanlplet cf  
nature of diamicton, gravel. ! . a ~ ~ d  and fine ' s i l t  and nlud) 

structureless, stratified and mwi ive  dizmictl ns with  inter- 
beds  werc  observed this year. (~ienesiy is  in1  :rpreted tcl h? 
variahlc and case specific rang-lg  from basa t i l l  tcl d'd)ri$- 
flow  accumulations. Similar  vxriability i s  c vident fm the 
sand and gravel deposits. with dlverse e ' w n p  es ot'mas:,ivr, 
stratified,  normal and revt:rwgraded  a:cunlulat sons 
recorded during I Y Y  I. A detaile<l discussion ( f the Qu;wrn- 
ary stratigraphy and sedimentihgy  of t11e Pe Ice Kivei- [X>- 
trict  will appear in a separate puhlicalion, u hen analyiiczl 
results from CI4, grain size  and l i t h ' h g i ,  samples are 
availahlc.  Nonetheless, based on  existing data, i t  r ow  
appears  that for the Quatcrnar).  history of I l e  region. the 

to he the case than Model 1 (! .e . ,  Mathews 1978, I5301. 
Model I1 scenario of Bobrowsk), erul. ( I Y Y I ;  i s  more l ike ly  

ERRATIC  DISTRIBUTION 
Part of the regional  mapping ohjectivt:s  inc uded <ob:w-va- 

tions on the areal distribution .ddiagnoitic L rurentide , e r n -  
tics.  Mathews (1980) interpretcd the distrib  ition of Canzh- 
dian  Shield granites in terms of :he maximun extent o f  Late 
Wisconsinan  Laurentide ice atlvmce. Within u r  study ,ire& 
Mathews' estimated westerr, : imit  p,mlle s the Alaska 

Fort St. John in the central  repion and trends iouth ? o m  30 
Highway in the north, extend!, ;]bout I:' kilonetres west o f  

kilometres west of Dawson Crclik ( F i p r c  3-1 -1). Sincr thls 
early  work, access to remote m:as has impr med, sllo,ving 
better  coverage for  distrihutirml studies of erratics. ,t.s a 
result of this  improved access, the western lin i t  of Chadian 
Shield granites  and  gneisses now o c c m  a 56"30'N and 

southern  parts o f  the study area. The interpol lted maxilrlurn 
122"14'W in the north and SY42'N and 121"12'W ir the 

l imit therefore  extends from tht. Wagncr Ratch at the :arm 
fluence o f  the Halfway and Glal-lam  rivcrs, CI ntinues >;I Iuttt- 
ward to Hudson  Hope and then  bend! slig  Itly southt:asl.- 
ward to  approximately 30 kilometres ea:;t of 1 :hetwynd. 'The 
newly proposed limit extends ihe previous estimate wes;. 
ward by about 60 kilometres. 

MASS MOVEMENTS 

to mass movement phenome1.m Since 1s 56, procv;se:s 
Quaternary  sediments in British Columbia are very p o r e  

including debris torrents, naturil (lamming fi om landslides, 
piping-related subsidence, so 1 creep, :;luml ing and r~lany 

3t'5 Geological Fieldwork 1991, Paper 1992-1 



others  are  considered  to  have been  directly  and  indirectly 

$500 mlllion in Canada  alone  (Evans,  1989).  One of the 
responsible  for  about  365  deaths  and  costs  exceeding 

most  historically  active  mass  movement areah in  this 
province, which is dominated by Quaternary  sediments, is 
the Peace  River District. Indeed,  one study documented 212 
sizable prehistoric slides  occurring within unconsolidated 
sediments of the Peace River  valley  between  Hudson Hope 

The  two end-members of the mass  movement  continuum 
and the Alberta border (Thurber  Consultants Ltd., 1976). 

are discussed in this  paper in relation to the  Peace  River; 
namely, a large but rare  landslide damming  event and  a 
small  mud  flow  event. 

Landslides which  result in temporary or permanent dam- 
ming of rivers  have  been documented in several areas in 

recorded, occurred on  October 14, 1880 at  about 2100 
British Columbia. The earliest  Canadian  Cordillera  event 

hours, when  a  landslide (volume = I S  X 106 ml) south of 

Ashcrofr blocked  the Thompson River  for  about 44 hours 
(Evans,  19x4).  The  cause of the slide appears  to have  been 
irrigation  practices. On May 26,  1973, a  landslide occurred 
on the south  bank of the Peace  River,  directly  west of the 
village of Attachie, some 60 kilometres west of Fort St. 
John. Between I I and 17 million cubic metres o f  material 
failed  along a 7.50-metre length of slope and  temporarily 

Thurber Consulrants Ltd., 1981). This rapid debris flow, 
dammed the Peace River for about 12 hours  (Coulter, 1973; 

which lasted about 1 0  minutes, generated  a  water  wave 
which  ran up  the  opposite bank approximately I S  metres 
above river  level (Coulter, 1973). 

have  occurred in northeastern  British Columbia in the  last 
Several failures  which have temporarily dammed rivers 

few  years. On May 5 ,  1990. at approximately 2300 hours, a 
failure  occurred  at  Quintette  coal  mine (S4"SY'N; 

hours. Waste rock. till and glaciolacustrine silts  totalling 
121"03.S'W) and dammed the  Murray River for  about 12 

Figure 3-8-3. Map  of  Laurentide erratic  distribution in northeastern  British  Columbia  documented in this study.  Note position of 
previous  Laurentide  boundary on the  east  side of the figure, relative  to  the  new  position  to  the  west. 
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2.53 million cubic  metres inexplicably  failed at the mine 
dump. About 15 kilometres  south of Fort Nelson (58"26'W, 

unknown  volume of Pleistocene  sediments ( t i l l  and 
122"52'N), o n  November 19, IVY0 at 0230 hours, an 

glaciolacustrine silt) failed  and  dammed the  Prophet  River 
for  44.5 hours: apparently as a result of heavy rain. Finally. 
on August 20, 19t8Y, at about 1500 hours, a landslide 
occurred  on the  Halfway  River (56"13.4'N; 12Io3h.l'W) 
approximately 9.5 kilometres  northeast of the Attachie 

material  temporarily dammed the river for 6 hours  (Platc 
slide.  About 1.88 million cubic metres of unconsolidated 

3-X-I). Details of this  latter event are  described below. 

runoff events often generate localized  mass movements in 
Heavy rainstorms,  intense cloudbursts and concomitant 

steep and  channelized  terrain. The most  significant type of 
movement  consists of water-charged  slurries of debris 
called debris torrents  (-debris flows, mud llows,  debris 
avalanches),  hut  less  significant  variations  including 
sediment-laden  water lloods and slumps can also  occur. In 
North America, the average number of deaths  due  to mass 
movements is about 1.5 per year (Skermer, 19x4). In western 

varies from negligible t o  devastating. For example, in Brit- 
Canada, the impact of these common. small-scale events 

debris torrents  between Hope and  Chilliwack that severed 
ish Columbia, rainstorms in early  July, 1983, triggered 14 

transportation for 3 days  (Evans and  Lister, lYX4). One 
estimate of debris toment damage f i x  western Canada places 
the death toll at 1'7 and  the damage costs in excess of 
$100 million  for the period 1962 to 1984 (VanDine, 19x5). 

HALFWAY RIVER SLIDE 
At approximately 1500 houri, on August 21 I, 1980, sune 

5.5 kilometres north of Highw.1.y 29, "leist lcene  tenitce 
sediments on the  south  side to t  the H;tlfwa River c . m  
strophically  failed  (Figure 3-X-2, Plate 3.8-1). The resul ;in 

debris  flow  of about 1 .X8 million  cubic metre 3 temporarilq 
dammed the river for up to 6 hot rs. at which 1 oint  ovenop- 
ping of the dam was followed b y  breaching. 'I le area of  the 

440 metres.  During the period o f  dammirg, thc course cd 1 hc 
river dammed by sediment  measures approxir lately IO( bq 

Halfway  was  diverted northw;Ird across t i e  veget;rtec 
floodplain and point bar on the opposite sid, of the  river 
The event can be considered a Type I Ian( slide dalr 01 
Costa and Schuster (1988). The ilffected area Jf the flo\r i:, 
described in relation t o  three zon1:s: an upper I ailure zonz; a 
middle  transitional lone: and a  lower accur lulation mne 
(Figure 3-8-41, 

The  slide  motion  originated on the firs  and se8xnc  
Pleistoccne  terrace  surfaces sone  275 rnetre: south of the 
former shoreline. The back scalp of the upper ailure zone i$, 
330 metres  from  the lower terrace edge (lini A of Figure 
3-8-S), 690 metres from the presmt river shore line and a:  ar 
elevation of 65 metres above ri! er level (Pla~ 5 3-8 -2 ) .  'Ihe: 
depth of the upper displaced mass aberagcs 12 metres, 
whereas  the  width is about :X0 metres (liie  B, F I ~ I ~  
3-8-5). The basal shear zone o f  the displacen em coinl:ide!. 
with Wisconsinan  glacial  dialnicton which werlies (:re. 
taceous  silty  shales of the S h a h b u r y  and/or Gates  forna-. 

Plate 3-8-1. Aerial  view to south of Halfway  River  landslide.  Photograph  taken August :!I, 1989 one d iy 
after the  Failure.  Note  the  volume  and  lateral extent of debris still blocking  normal  river  flow.  (Photo  courtesy of 
D. Lister. MOTH). 

Geological Firldbvork 1991, Paper 1992-1 36 7 



tions. A considerable portion of the remobilized  sediment 

to 6 metres in height.  A second  debris  mass originated at the 
remains in the  upper  failure zone, providing local relief up 

south  end of the transitional  zone (275 metres from the 
water; Plate 3-8-3). The back scarp of the second failure 
(transitional zone)  follows the edge of the lower  Pleistocene 
terrace  along a surface  which is 320  metres long and 
20 metres high (Figure 3-8-5). Sediment in the  transitional 
zone consists of glaciolacustrine  silt  and clay and  silt-rich 
diamicton  derived  from the  upper  terraces.  A series of deep 
gullies  and  secondary  failure  scarps  characterize  the 
topographic  surface in this zone.  Relief reaches 8 metres 
over  the  disturbed  topography.  Several  trees  survived 
destruction  during  the  sediment  gravity-flow  process, 
resulting in a  vegetated medial ridge running parallel to the 
flow  axis  (Plate 3-8-3). The broad fan-shaped  accumulation 
zone  originally  covered an area  measuring 190 by 

0 100 a0 3M 1w 100 600 700  800 

"'*,res 

Figure 3-8-4. Longitudinal cross-section of locality 
PTB90-43 (Halfway  River slide); failure  occurred  at 1500 
hours on August 20, 1989. Mass  movement is schematically 
divided  into  three  parts:  upper failure zone, transitional zone 
and  lower  accumulation  zone. 

r 

385 metres  before  fluvial  erosion  reclaimed much of the 
river's original  course (lines E and F. Figure 3-8-5). The toe 
of the debris  flow now forms a steep and  actively calving 
front  some 7 melres above the  water  sulface  (Plate 3-8-4). A 
series of  overlapping debris-flow  noses along the  margin of 
the  accumulation mne provide  a  stacked  terrace-like mor- 
phology to the  failure. 

We are unable to  confirm the history of events preceding 
the  failure, but the  long-term  triggering  mechanism for 
slope  failure proposed  for  the  Attachie  slide (cf. Thurher 
Consultants Ltd., 1981) warrants attention as a likely ana- 
logue  to  the Halfway  River  slide. A long  history of jointing 
and cracking in the  unconsolidated sediments on the  upper 
terrace  preceded  the failure. Large and partially  vegetated 
tensional cracks paralleling  the  terrace edge  are  evident  east 
of the  upper failure zone (Plate  3-8-2). Both  attributes  (size 
and  vegetation) of the cracks suggest a prolonged  period of 
distress, as well as active accommodation of the sediment  to 
tensile  stress.  Several  syndepositional cracks  are  further 
evident within the  central basin of the upper failure zone. 
Prolonged  ponding in the  pre-failure cracks,  water infiltra- 

covering the  bedrock apparently reached  a  critical  threshold 
tion and  eventual  saturation of the  unconsolidated sediment 

The precipitation  records for the area do not support a rain- 
suitable  for  the rapid motion to take  place on August 20. 

induced  triggering  mechanism as a spontaneous  event, 
however,  the long-term increasing pore-water pressure in 
the area  may  have reduced  the effective internal shear  resis- 
tance  enough  to  trigger the failure  (Figure 3-8-6). At the 
point of initial movement, the  distressed sediments most 
likely  underwent  quick disintegration and  began to  flow in a 
fluid-like manner. Although there  was no precipitation on 
the  day of the event  (Figure 3-8-6). the  amount of water 
draining  from  the  upper  terraces  (evident in Plate 3-8-1), as 
well as eyewitness  accounts of the event,  support the con- 
tention that a considerable  amount of internal pore  water 
was released from the Quaternary  sediments. 

Upper failure zone 

1 Middle transitional zone 

0 Lower accumulation zone 

_ ~ " "  Drainage 

Terraceedge - scarps 
+ + + + + + Tensional cracks 

Transect lines 
Debris noses 

Figure 3-8-5. Plan  view figure of Halfway  River slide. Compare to series of photostereograms  provided. 
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Plate 3-:1-2. Photostereogram o f  the Halfway Rivcr  slide,  northeastern  British Columbia. Lp~jer failure Lon !, 

See Figure 3-8-5 for scale and  dctails. 

Plate 3-8-3. Photastereograrn of the Halfway  River Flidc, northeastcm  British  Colurnhia.  T~msition:d ron . 
Scc Figurc 3-8-5 for scale  and  dctails. 
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Plate 3-8-4. Photostereogram o f  the  Halfway River slide,  northeastern  British  Columbia.  Lower  accumulation zone 
See Figure 3-8-5 for scale  and  details. 

3 70 

Plate 3-X-5. View down slope  from  end of elevated  conduit gully toward  nick  point  and  amphitheatre  feature. 
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!&!, !// 35 Days 20 I 21 I 30 I 

preceding thc Halfway  River  slide in northeastem B.C 
Figure 3-X-6. Precipitation  rccord lor the period 

- f l  

Figure 3-8-7. Conceptua l  plan v i c w  of l vca l i t y  
PTBYO-09 descrikd in detail by Bohrowsky Cf ni. iIYY I I. 
Note location of ( a )  clrvated conduit gully. ib) amphitheatrc 
and ic) main  trihLItary. 

Geolofiical Fieldnvr-k 1991, Paper 1992-1 

MUD FLOW 
On the evening of July 4, 15191. during a 11 cal  rainstom1 

depositing 3.8 millimetres of rlrecipitation, a small r u d  
tlow was  deposited in a gully 01 a tributary v illey cont.rin-. 
ing a well-exposed stratigraphi:  !section :Sect an PTBX -051 
described in Bobrowsky e/  ai., 1991; Figur: 3-X-7). Ihe: 
precipitation  record  for the ar,x indicales  th 11 rainfall for 
that day, as well a s  fbr the prece&ng weeks, v as essentillly 
average for the time of  year. Weteor~~logical  condit~on:; 
often cited as generating debriz flows :an t z discounkd: 
instead,  sediment  disturbance b:y us during mapping I:; 

more  likely antecedent  cause 01 this evert  whi :h was finally 
triggered by the local  rainstorm 

The  geomorphology of the site  consisls of a grl ly  
3 metres  deep (A) which  borden an open fie1 i on an u(~I>e- 
terrace  adjacent to a main  tributary valle:! (C) Figure 3-  1-7; 
Plate 3-8-5). The elevated gully  (A) serves as a w t e r  
conduit to a small amphitheatre-like erosion11  feature 1.B) 
which "represents  the adjustmzrlt nf the land! :ape to re:ur- 
rent  intervals of erosion by  runling water and ;lope fai l l  re" 
(Eisbacher and Clague, 1984:15:1. The elevao d gully  il ler- 
sects the amphitheatre at a nick point 2 me1 res above the 
highest point  of the sloped :;Lrface (Figur,  3-X-8). Thc 
amphitheatre has a horizontal  langth cf 55 metres 21111 it 

height o f  21.2 metres in relation I:o the nlain 11 ibutary balle!l 
(Figure 3-X-X). 

theatre feature.  The plug-nose, nf thc del: x i 1  i s  1111 to  
A mud-flow scar and depcsit  occur with n the arnr'hi- 

outer edge of  the plug is  not well deflned IS the deps i t  
1.5 metres thick and 4.5 melre:s wide (Plat 5 3-X-6). 132 

actually continues down-slope 111 a lower sedi nent dump of 
lighter and finer grained m a t e d ,  but 311 app .oximate l imit 
i s  55 metres from the edge o f  the nick mint, Debris  in the 
plug consists o f  small to medium-size(l ang llar  blocks  of 
hardened mud, a few  fragment:; of  whictl are ( vcr 1 metl'f: i n  
maximum dimension. These bhcks represer t sheared ;and 
fragmented  pieces of the ad-oining chute-( hannel ~ 3 1 1 s .  
Their emergence at the surface of the flow is prohably 

fragments  and forward push cNf debris fro  n  behind ((7: 
result of intergranular dispersive,  fbrces, buo) ancy ni larger 

Eisbacher  and  Clague, 1984). T-le up-slope e 1tl of the IIIU,: 
gradually grades into a tail featul-e which exte  nds ;tlmo?t UII 

IO the  amphitheatre  edge at  the t m e  of Ihe ni, k point O'lat,: 
3-8-7).  This  proximal sedimr  nt acctlmuli  tion con.ists 
mainly  of large pebble to cohb e-sired clast . Most oi th,: 
clasts  are  remnants of the flow  which hgged behind a! thz 
channel-flow forces diminished.  Additicnal \I ashing b y  lai, l 
further  winnowed the fine  sediments fron  this pehhle- 
cobble lag. Lateral  margins of  ).he chute are defined Iby a 
levee, which represents  the zan,:: of laminar low and !t:di- 
ment  spill-over (Plate 3-8-8). The  debris levees rang? i n  
thickness from less than 5 cenlimetres to 7 I cenlimetre!;. 
From crest to crest,  the  chute:  \width averag:~ 3.1 metre:;, 
whereas the depth  ranges from 0.30 to 1.60 r letres, a w n -  
ing about 1.2 metres. 

Much of the original sedime~,,t i s  derived i-om  the Imk 
walls o f  the conduit  gully  dir,xIly akove he nick INoirlt 
(Plate 3-8-5). During the courx of our  wo  k in the .days 
preceding the mud  flow even!, our  mapping of the se!(lion 
had severely lessened the sedimmt strength i nd  integl-i.:! of  
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Plate 3-8-6. View up slope of mud-flow nose. Pick for scale  is 65 centimetres  long.  Note  angular  nature  and 
sire of debris blocks. Note  also  marginal  undercutting of slope  on  right  side of photo  (arrow). 
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Plate 3-8-7. View up slope of mud-flow  channel  scar.  Arrow  points  to  horizontal  scale  which  is 3.1 metres in 
length.  Note  relation of marginal  levee,  slickensided  surface  and  central  washed-pebble lag deposit. 
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the  gully  walls. The precipitation on July 4 was  sufficient to 
trigger sediment avalanching of the  walls  into  the  gully. The 
debris  must have  then  cascaded over the nick point  and  was 
rafted  down-slope  for an additional 55 metres. 

IMPLICATIONS 

support the Model (1 scenario of Bobrowsky er a/.  (1991) 
Stratigraphic and sedimentologic  results  which tend to 

can be briefly  viewed in  relation to the extended erratic 
distribution  data. The earliest glacial deposits in the region 
are clearly of Montane or Cordilleran origin, whereas  the 
second glacial  event has often  been  considered to be of both 
western  and  eastern ice provenance.  However, the westward 

extension of the  Laurentide ice -naximum to :he margill 0:' 
the foothills  discounts the  possibdity of  i8:e  coi lescence mal' 
Fort St.  John. 

Throughout  the  Holocene, i~~cludinp, tod; y. the P t m :  
River District has proven to tle the centre 0. a  variety of 
mass movement phenomena. Many of thesf events  verf: 
and  continue to be either threabening cr cos 1y. The hrgf: 
mass movement on the Halfuay  River whic 1 temporarily 
dammed the flow of water  could have been di astrous m i e -  
different circumstances. Rainfall historically roves to be a 
prime  impetus for triggering siope failures ( L  7 Church and 
Miles, 19x7; Evans  and Claguc, 1989:. Lo] g-tern1 wale. 
accumulation  appears to be x good explar ation for the: 
Halfway  River slide. Precipitati(:ln for  Augus , 1989 (Clidf- 
way River slide) was 64.9  milli-netres which is over ruiicf: 
the 22.9 millimetre total for  May, 1973 (A tachie slide). 
Neither  month-end precipitatiorl total reflec s heavy  rain. 

Intensified  study of the unst:rtde slopes, fai ed  slopes a n d  

example, the slope movement .adjacent to the Attachie slide 
slide deposits should be undenaLen in the Pea :e region. 1'0. 

currently  ranges from 2X to X 2  millimetres 1 er year I(I).R. 
Lister,  personal  communication,  1987). ,~ l though  ]not 
exceptional (Big Slide  near QLemel has mov, 'ment rates a:; 
high as 21 I millimetres per ysal-), this 'mgoi 1g movenlent 
illustrates  the continued threat >.hat is posed b) the inimaturr: 

measures can be adopted to x jess and res 1ond to nlas; 
landscape that typifies  the Pexe  District. \ numbel. o f  

only a  few of these  measures iir:: being activa ly pursuej in 
movement  threats ((:/: Hungr el 01.. 19R7). 1 Jnfortunatcly, 

the  region. Continued geologic research is w  irranted. 

Plate 3-X-8, View  down slope of mud-flow  scar and deposit  at  locality kTB90-09. 
Note  slickensided  channel  wall  and  prominent  levee. 
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