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PRllI,-ACE

During the summer of  r95i ,  the permafrost  Research
staf f  of  the Dlv lsLon of  Bul td lng Research canr led out an
ex tens ive  lnves t iga t ton ,o f  so l l  cond l t lons  a t  Ak lav lk ,  N .w.T .
Irrr t  

program was carnled out jotntry wl th the Department of
Northern Affefus and Nat lonal-Resounces, ln conjunct lon wl th
the eonstruct lon of  a }O-room schoor and an B-aiartment
teacherage. The lnve'st igat lons revealed that t f re sol l_s at
Akravlk a:re sllts and flne sands havlng an extremely hlgh ice
content that  makes constnuct lon costLy.  rn v lew of-  an
pl l lc lpated large _Govennment construct lon prognam at Aklavlk,
thls lnforrnatlgl formed part of t l- basls ior-consldenlng the
nelocat lon of  the town.

At the nequest of  the Department of  Northern Affalns.
personnel  fnom the Permafnost Reieanch stat lon,  togethen wlth
othen lnterested fedenal  department.sr  forrned r ' " r r i "y teem to
gather f letd lnformat lon dui . tng r95[ 'on the pos- iurr i ty of
l -oeat lng ,a more sul table townsl te t r i  t t re Mac-kenzle Rlven Delta.
Mr.  c.L.  Menrl l l ,  Department of  Northenn Affalns and Nat lonar
Resounces ,  was  leader  o f  the  team.

All lnformatlon eoLrected dunlng the survey has been
reponted to the Department of Northern .A,ffalns and-Natlonal
Resounces Ln unpubl isrrea neponts of  the Dlv lston of  Bulrding
Reseanch. rn v lew of  the gz'owlng lnterest  1n the Mackenzle
Rlver Derta reglon, it was-thougfit advlsable to summar!.ze thls
lnformatl.on. fhJ" report prese[ts the flrst 

"o*piGdion 
or

sol1s data fon the Mackenzle Rlven Delta reglon. '  cJmments and
addl t lonal  lnformat lon wi l l  be welcomed by Erre olv ls lon.

Ottawa,
Oc tober ,  1956 .

R.F .  Legge t ,
D i rec to r .
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sOrLS lN s0l4-r, AIlEAs 0F THE MAcKm{zrE RrvER DETTA REGTON

by

J .A .  P lh l a l nen ,  R . J .E .  Bnown
and  G.H .  Johns ton

r. THE ISACKENZIE RIVBR pELTA REGION

I, lore than 100 ml les before t t  empt les ln to the
Beaufor t  sea,  the Mackenzre Rrver  d lv ide l  in to a ser les of
channe ls  tha t  f l ow  thnough  1 ts  de l ta  (F lg .  l ) .  un l l ke  a
lvn lcat  de l ta  whlch fans out  f rom i ts  so ' i : rce,  th ls  one ls
19tg and narrow, approxlmately roo m1Ies lonfi  and !o miles
wlde.  r ts  shape ls  contro l lea by t r re  adJacei t  upr ind and.
curves f rom the south to  the nor thwest .  0n the ivest ,  the
s teep  fau l t  sca rp -o f  t l €  R lcha rdson  } i oun ta lns  r l ses  ab rup t l y
and conf lnes the del ta  pIa ln .  These mounta lns extend to-  th i r
northwest and are predomlnantly sand.stone and shale of the
cretaceogg_ gge.  The east  s ld ,e-  o f  the del - ta  ls  eoni rnea- i iy  t r re
ca r lbou  H111s ,  mora in l c  h l I 1s ,  and  ex tens l ve  exposu res  o f '
Pa laeozo lc  l lmes tones ,  sand .s tones ,  and  sha le  .  

-

At  the southern ext reml ty  of  the del ta ,  near  polnt
separa t l on ,  t he  Mackenz le  R lve r  i t t v taes  l n to  th ree  maJor
channels .  The maln or  Mlddle channel  f lows througLr-  ihe
mlddl -e of  the del ta ,  and the peel  channel  bnanchel  f rom the
Mlddle channel  and f rows down the west  s lde.  Approx inate ly
h-aI f -way to  the coast ,  the peel  channel  becomes^i r re  west
channel"  The town of  Akrav lk  is  s i tuated on a sharp bend in
the Peel  channel ,  3  ml les.  upst ream f rom the ueginnr ' ;g  of  the
West  Channel"  The East  Channel  branches f rom the Mlddle Channel
and f lows down the east  s lde of  the del ta .

These pr lnc ip le  channels  are ln terconnected by many
meanderl-ng smaller channels, forrnlnq numerous islands and
thousands of  lakes.  The baaks are for ,  uur i i  o i -a i iuvrar
mater la l  and forested wi t  h  spruce ana wi l Iow.  Nor thward f rom
Aklav lk ,  tho banks d l rn ln lsh ln  helght ,  forest  growth decreases
and f ina l ly  d lsappears.

r t  that  the MackenzLe Rlven
ive  pu r l t y  o f  i t s  wa te r ,  and
t t l e  sed lmen t  f o r  1 t s  s l ze ,  i t s
ap id l y  as  tha t  o f  i t s  g rea t
.  The large la}<es wl th in
as  sed lmen ta t l on  bas lns  bu t
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a l so  se rve  to  regu la te  the  f l ow  o f  t he  s t ream.  I t s  vo lume,
the re fo re ,  does  no t  show much  seasona l  van la t l on .  Rough
measurements by McConnel l  p lace the d lscharge at  a  medlum
s tage  o f  wa ten  a t  abou t  5001000  cub lc  fee t  pe r  second .

Cont lnued weather  data for  the reglon have been
conf lned to  observat lons at  Ak1avlk ,  and show a mesn annual
a in temperature of  I5oF.  wl th  a Ju ly  meal  o f  l6oV.  The
mean annual ralnfal l  1s l+ lnches and the mean annual- snow-
fa I l  l s  app rox lma te l y  I  f ee t  (F lg .  2 )  .

IT.  DELTAIC SOILS

SCOPE OF RNPORT

The  re la t i ve l y  l ncomp le te  know ledge  o f  t he  so l l s  l n
the  de l ta  reg lon  o f  t he  Mackenz le  R lve r  necess l ta tes  the
repont lng of  data based on a geographlca l  ra ther  than a
p l ys l ca l  d l v l s i on  o f  t he  reg lon .  A l though  a  b road  d l v l s lon
o f - t he  reg lon  l n to  two  phys i ca l  un l t s ,  1 .e . ,  t he  de l t a  p rope r
and  the  adJo ln lng  up land ,  1s  poss lb le ,  f u r the r  subd lv l s lon -
mus t  awa l t  more  de ta l l ed  so l l s  l n fo rma t lon .

So l l s  and  so l1  cond i t l ons
&re  desc r lbed  f i r s t .  Mos t  o f  t h i s
dur lng fg f i ,  but  data obta lned ln

typ lca l  o f  the del ta  proper
ln format lon was co l lected

succeed lng  yea rs  a l so  a re
lnc Iuded .  So l l s  l n fo rma t lon  a l solnc luctect .  SoLls  ln format lon a lso 1s g iven on areas lnvest lgated
on the western edge of  the der ta a long the Husky channel  and
far ther  nor th.

0n the eagtern edge of  the del ta ,  deta l led explonatony
sol l  surveys for  the Aklav lk  Relocat lon Pro jeet  r " rere carr led 

-

out  a t  two potent la l  townsi te  areas approx lmatery l$  n l res
eas t  o f  Ak lav l k .  No tes  on  so l l s  a t  K l t t l gazu l t  and  l n  the
Car lbou -q111q ,  a re  a l so  l nc1uded .  Whenever  l t  may  p rove  he lp -
fu I ,  so l l  ln format lon ls  augmented by typ lca l  aer ia l  photo-  

-

graphs,  borehole 1ogs,  and ground.  photographs.

TOPOGRAPITY AIID VEGEf,ATION (3)

The Mackenzle Rlver  Del ta  ls  characterLzed by a f la t
p la inr  wl th  many meander lng channels  and numerous la i<es.  Bank
eros ion 1s severe so that  undermlned t rees are a f requent  s lght
a long the ckrannels .  rn  sp l te  of  a  gradual  d lmlnut lon in  the-
sLze of  spruce t rees f rom south to  nor th,  the t lmber l lne ls
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abrupt  a t  about  68"  [Srnor th la t i tude (2) ,  Iach year  dur lng
b reak -up  the  } t i aekenz le  R ive r  r l ses  l n  f l ood ;  exc6ss  wa ten
over f lows f rom the channels  ln to the del ta lc  lakes causlng
favourable condl t lons for  marsh vegetat lon.

_ Yany_ st retches of  ba lsam poplar  borden the waterways.
Poplars ln  th ls  c l lmate are more s tunted than spruce,  and 

-

paper  b l r ch  1s  v l r t ua l l y  absen t .  o the r  p lan ts r - such  as  sedges ,
Iow and htgh wl l lows,  and a lders form a def in i te  zonat lon o i
the lnner  banks of  the ehannel  meanders.  These ar :e ref lected
ln a ln  photognaphs by gney co loun tone changes.

SOTLS AI{D PERMAFROST

Dur ing f953,  16 boneholes (averago d,epth Z$ feet  were
d ' r1 l1ed at  the proposed s l tes of  some lare ie tu t fa tngs ln  Aklav lk .
Al though_on1y th ls  one locat lon ln  the aet ta  was tn iest lgated,
the resul ts  of  sampl lng and test lng approx lmate ly  JOO soi l
samp les  sugges t  t ha t  t he .da ta  a re  rep resen ta t l ve  o f  t he  d .e l t a .

sot r  g t  Ak!1v lk ,  to  a depth ot  35 feet ,  ls  predomlnant ly
a  se r les  o f  s t ra t l f l ed  f l ne  sands ,  s i1 t s ,  and  o rgan ic  ma te r la l .
The  absence  o f - coa rse r  pa r t l c l es  was  romarkab le ; -  no t  even  a  pebb le
was encountered ln  the 16 dr l l led ho1es.  Organlc  mater la l  ra i rged
from black,  ha l r l lne s t reaks to  s tnata 2 tee i  th lek end was
cornposed of  a .  heterogeneous mixture of  decomposed.  and par t ly
decomposed mat ter ,  P last lc  sot ls  l rere scarc l  and,  whei r  fou i rd,
y -e re  usua l l y  assoc la ted  w l th  o rgan lc  depos l t s .  f 6e  segnega t i6n  i n
these  f l ne -g ra lned  so l l s  cons l s ted  ma1n1y  o f  ho r l zon ta l  i 6e
lenses ( ln  th lckness f rom haln l lne to  3I+ Lncn) ,  a l though smal l ,
rsndom ver t lca l -  lce format lons were a lso observed.

Graln Slze Dls t r lbut log

The gra ln s lze d ls t r lbut lons for  95 sanrp les tested fa l l
between narrow 1 lml ts ,  and a lmost  a l l  gra ln s lz-es are belor  t f re
No .  50  s leve  sLze .  T t re  l lm l t s  o f  g ra t f r  s l ze  d l s t r l bu t l on ,
representat lve samples,  and the fnequency wl th  whlch they-occur
a re  shown  ln  F lg .  l .  so i l s  t n  t he  s i l t  s l ze  oecu r  mos t  o f ten
and the absence of  coarse on medlum sand par t lc les ls  notable.
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I ce  Con ten ts

Genera l l - y ,  t he  fo rm o f  l ce  1n  the  de l ta  so i l s  obse rved
was  o f  two  t ; 4pes : -

(1, )  lce whlch bonded ind lv ldual  par t lc les but  was
not  a lways d lscern lb le  to  the unalded eye;  and

(2 )  i ce  wh lch  seg rega ted  on  fo rmed  layens ,  I enses ,
and d lkes,  f rom hal r l ine to  3/ l+  Incn in  th lckness.

The  l ce  con ten ts  (pe r  cen t  o f  l ce  to  d ry  so l l ,  on  a
yg lgh t_bas l s )  p lo t ted  a t  samp le  dep ths  a re  shown  in  F19 .  [ .
These data were analysed by s tat ls t lca l  methods and Lt :was found
tha t  f o r  t he  f l r s t  10  fee t ,  l ce  con ten t  va r l es  r l nea r l y  w l th
depth, or

Y = 172.11 -  l -2 .35 x

where Y ls the molsture content Ln per cent at  x,  the depth of
the sampre from the ground surface, ln feet .  The conrerbt lon
rat lo for  th is regresslon ls low however,  and should be used only
as an approxlmatlon.

reater than 10 feet are
en  cen t  (F lg .  h ) .  Th ls  dep th
ar ly thaw and nefreeze, but could
perature ef fects ane no longen
ons ln  the  so l l .

Unl t  Welehts

The mass and dry unl t  wetghts of  some typlcal  del ta sol ls
are shown ln Tab1e 1"

The resul ts,  averaglnl  gZ La/t t3 and, 52 Lb/t# for  the
mass and dny unl t  welghts respect ively,  sre relat lvely 1ow. For
example,  typleal  unl t  welght values f .or^thawed, roose unl form
sand 1n the 4atural  state are 118 1b/t tJ ln the saturated state
apd 9o Lb/fP ln the dry state,  0n1y one sempre (mr5-rz,  Table
1) fpproqches these vaLues. The Iow-unl t  wei l t r t  values are
gxplglned by the expanslon due to f reezLng of  water,  the hlgh
t"g eontents,  and the presence of  bulky but r lghtweight orginlc
mater la l  "



TABLE 1

Unlt  h lq lehts of  Some Aklevlk Sol ls

Sample
number So11  desc r l p t l on

Molstune ;rDry unlt
eontent wel.gL{

% rb /tt)

i i -Mass unlt
wetgh[
rb /ft )

ABLS-L2
AB1-7

ABr-23

ABL-22

AB6-2

ABl -9

AB3-3

A86-6

AB3-B-at

Sandy s l l t
S l l t  w l th  tnace  o f  f l ne
sand and some clay
Sl1t  wl th  organlc
mater l  a l
S l ] t  and  s t ra t l f l ed
organlc rnaterlal
Organlc  mater la l  wl th
s i l t
S l l t  w i th  c lay  and
organ lc  ma te r la l
S l I t  and  s t ra t l f l ed
organlc  mater la l
S l I t  w l th  some f , lne
sand
St l ty  sand wl th  organlc
mate r la l

5t+
6t

62

69

l+r

B7

B7

117

r5o

76
5g

5'+

53

5t

4t

l+l

41

39

116
96

BB

90

9B

73

BB

B7

BB

Average 5z 92

i i  The mass unl t  welght ls the welght
in l ts natural  stato;  the ary ui t t
per  un l t  o f  o r lg lna l  vo lume.

pen  un l t  vo lume o f  a  so i l
welght  ls  the t fdr ledt t  weight

Plas t lc  So l1s  ln  the  De l ta

Plast lc  so l Is  were scarce at  Ak lav lk ;  the ones noted.  ln
Table 2 were a l l  that  were encountered.  Averege values fon the
l l qu ld  and  p las t l c  l im l t s  were  38 .o  an< i  28 .h  pE"  

" " " i ;  
t r r "

p las t l c l t y  l ndex  ave raged  p .6  pe r  cen t .  A l -1  i r a tu ra l  mo ls tu re
(Lce )  con ten t s  a re  l n  excess  o f_ the  r l qu ld  l im t t ,  t . e . ,  a l t hough
the so l r ' 'has a so l ld  f  orm when r rozenl ' i t  is  t ransformed ln to arr l lqu ldr r  or  r rs lu*yt r  

i f  the conta lned water  mel ts .
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TABLE 2

Attorbeng Llmlts of Sorne Aklavlk So11s

S ample
number

mols ture
content

/,

L lqu1d
1lmi t

F

P 1  as t l c
1 lmt t

%

Plas t l c l t y
lndex

/'

AB1-5
!'B3-5
ABh-23
AB5-10
r.36-5
a8'6-7
486-20
LBrz-26
AB16-21

39.8
37.3
37.9
39.0
39.1+
38.B

13t
33.2

62.5
L23,L
48.6
l+5. B
91.1+
66.6
55.0
55.8
hB.1

28.9
26.9
32.4
29. r
26.9
29.2
29.7
27.5
25.6

10.9
10.  h
>.Y
9.9

L2.5
9,6

10.7
o 2

7.6

Average 3B.o 28 . l+ 9.6

Organ lc  Con ten ts

Present  methods of  repontrng organl .c  contents  ln  so l ls
a - r ' e  based  on  a  we lgh t  bas l s ,  l . e . ,  f f r e  o rgan lc  con ten t  l s  d .e f l ned
as a rat lo  of  _ the welght  o f  combust lb le  matenla l  to  the welght
of  lncombust lb le  mater la l  expressed as a percentage.  S lnee-- the
dl f ference 1n re la t lve welghts  of  onganlc-mater la f  and mlnenal
par t lc les 1s 1-""9" ,  organlc  contents  expressed as percentages
are low.  Fur thermo1g,  s ign l f lcant  v lsu-aI  d l f ferences ln  o iganlc
contents  are not  re f lected propor t lonate ly  ln  the nesul ts  of
organlc  content  test .  Thus the onganle content  o f  a  sample
descrlbed as a rrmlxture of frakey ana stnlngy d.ark-brorn'to
b lack organlc  matenla l ,  wel l  bonded wl th  tce-Uut  wt th  no v ls lb le
lce segregat lon_conte. ln lng sgal ]  pockets of  s l I t r t  was 19. f l f fTent
A?other  sample descr lbed as r rs l l t ,  one foot  f rom ground sur : ' face,
wi th  no organlc  mater la l  d iseern lb le  v lsua11y ' f  had-an organLc
con ten t  o f  U . l 1  pen  cen t .
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I I I .  WIISTERN =EDGE OF MACKENZIE RTVER DELTA,

sol l  lnvest lgat l ' 'ons along the western edge of  the
Mackenzle RLver Derta regi-on were conducted ln t io general
areas duntng 1951+:

(1) 0n the al Iuvlal  fans of  the Rlchandson
Mountalns approxlmately 12 ml1es southwest
of Aklavlk and paralIel to the l lusky Channel
(F le .  5 ) ;  and

(11) Appnoxlmately 2!  ml les nonth of  Aklavlk
lmmedlately adJacent to the West Channel area
where the Rlehardson Mountalnr.benchlands
ln te rcept  the  channe l  (F le .  9 ) .

HUSIff CHANNET AREA

The Husky channel area 1s approximately 12 mtles south-
west of Aklavik and 2 mlles west of- trre Juncti6n of ifre ffusry--ana
Peel channels.  Access to the reglo. l  ls  '5y the Husky channel l
approx lmate ly  300 fee t  w lde  (F lg ;  5 ) .

A camp was establ lshed 1n thls area to cdbny out s l te
l*y:,"t lpatlons 

ln an attempt to locate a townslte aira arnsi"ip
i l ' rg ' .  5)  .  Uslng alr  photographs the area was subdlv lded lnto '
thnee dlst lnct  landfonms: 

- thA 
Rlchardson Mountr t"" ; -  the

al luvlal  fans of  the Rlchardson Mountalns;  and the del ta of  the
Mackenzle Rlver.  (Flg.  6) .  The boundar les of  these landfonms
were located Ln the f te ld and soi l  samprlng was canr iea out at
selected or representat l -ve port lons of  eaci  tandform. The
Mackenzle Rlver Del ta landform was not sampled ln th ls area
because of  l ts  s lml lanl ty to the Aklavlk area whlch was sampled
dur lng the pnevlous year.

Field noconnaLssance conf l rmed that the al1uvtal  fans of
the Rlchardson Mountalns were s lml lar  to those farther south,
so that relleble _predlctlons of any f glr could be rnad.e on the
f lndlngs of  the fans Lnvest lgated.- ,Thus the area actual ly
covened was about B ml les long bV l*  ml les wlde.

Richardson Mounta lns

The Rlchandson Mounta ln
l t  suppl led the matenla l  for  the
the Rlchardson Mountalns have a

landform 1s of  l_nterest  because
al luv lq l  fans.  fn  th ls  area,

nor th-south tnend and l le  Z to
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3 ml1es west  o f  the 
T" l tv  channer  whose course ls  genera l ly

pa ra l l e l  t o  t he  moun ta tns  (F lg .  T l  .  The  moun ta ins  r l se
epprox lmate ly  2r000 feet  above the del ta  a l though Black
Mounta ln,  10 mt les south of  the lnvest lgated.  ao6a,  

" i " " *  
over

2 ,800  f oe t .

The mounta lns are comprtsed maln ly  of  sandstone,  shale,
and conglomerate,  in  e l ther  a weakly  or  

" l "o . tg iy  

-cementea 
state.

ge pqr !  ln  the eros lonal  process
s and fo l l "a t lons ln  the exposed

elevat lon of  I0OO feet ,  abundant
lecSrpods and brachlopods wer6
conglomerate.

One neference only  can be made to so l l  condl t lons s lnce
the observat lons were made ln  wlnter .  so11 s lumps u l " r ,e  noted.
at  an e levat lon of  Boo feet  on a nor th- facrn[ : " ih t "  west  o f  the
camp.  The a lmost  ver t ica l  s I lp  faces were s faced-about  10 feet
apar t  and ranged ln  helght  f rom 2 to  5 feet .  The so l I  was a
l lght  brown s l1t  wl th  f r lab le f rmudstonesfr  

fn  t f re- top-Z feet  wl th
streeks and f lakes of organlc materlal ihroughout i ire face of the
exposu re .

Low-Lylng Rlchardson Mountaln Area

An area. wlr lch appears superf lclal ly sfmlrar to the
Rlchandson Mounta lns bui -whleh t i  lower  . ln"e levat lon begins
SppTgrflmatery 2 mlIes north of the carnp. rt has been found
to d l f fen d ls t lnet ly  fbom the a l luv la l ' f  ans and. .  the del ta lc
deposl ts .  Thls  landform has been cal red tho row-ryrng
Rlchandson Mountaln area.

TopoAnaphy and Vegetation

The  a rea ,  a  sen les  o f  f l a t  bench  o r  rp la teau - l l ke r t
proJect lons of  the mounta lns,  was covered wl t i r  r ros i  mound.s
averaging 2 feet ln dlameter a'd B inches_ln helghi. nJg-; iat lon
consls ted of  sphagnum and re lndeen moss,  Labradoi  tea,  wlnten-
green, and knee-hlgh brush.

Sol ls  and fee Segnegat lon

A dnl l l  hole (geeO) was advanced to a
between the two lakes shown ln Flg.  5.  At  the

dcpth ot  22 feet
dntI l  hole 1ocat lon
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1O fee t  above  the  1akes ,  t he  so l l  f o r  a  dep th  o f  12  fee t
1s  a  s l l t  c l ay  o f  l n te r r yned la te  compress lb l l l t y .  Decomposed
organ lc  ma te r la l  and  roo ts  o f  ha l r l l ne  th l ckness  occu r  l n
the  s l1 t - c1ay  f rom the  su r face  to  a  dep th  o f  7  fee t .

f ce  seg rega t l on  1n  the  f l r s t  J  f ee t  cons l s t s  o f
lenses vary lng ln  th ickness f rom hal r l lne to  3/ rc  lneh,
ave rag lng  L / I6  i nch .  F rom /  t o  12  fee t  l ce  seg rega t l on
ls  predomlnant ly  composed of  large lnd lv ldual  hor lzonta l
lenses up to  3/ l+  lnch th ick

F rom 12  to  LT  fee t  t he  so l l  l s  a  s l1 t  c l ay  o f
ln termedlate compress ib l l l ty  wl th  anguler  and subrounded
fr iab le rhudstonesf f  up to  1 lnch ln  d lameten.  At  the L7
foot  depth,  a  reddlsh-brown s l l ty  c lay ( resembl lng a
glac1a1 t111)  wi th  unsor ted angular  and.  subroundod stones
was encountered.  A l though the mater la l  was descnlbed ln
the f ie ld  as t tunf rozenr f  because of  no apparent  lce,  l t  may
have  been  be low  326F .  I t  was  poss lb le  to  bneak  the  co re
by hand a l though the mater la l  was compact  and dense.  The
hole was abandoned at  the Z?- toot  depth because dnl l l
penetrat lon was very s low and hard on equlpment .

A1luv ia l  Fans

The a1luvla1 fans ln the Husky Channel area forrn a
nor th-south band,  1 to  I  ml1es wlde at  the base of  the
l i lchardson Mounta l -ns.  The deposl t lon of  fan mater la l  1s
conflned malnly to the sprln6g when melt water fr"om the
Rlchardson Mounta lns reaches the a lmost  level  grade of  the
fan"  The changlng courses of  the creeks are ref lected.  by
the vegetat lon and gent le  s lope of  the fans.  I leavy wl I low
th i cke ts  s tand  s lde  by  s ide  w i th  open  g rassy  a reas ,  depend lng
on the past  h ls tony of  the creeks.  fn  genera l ,  the f lnst
lmpress lon of  the a1luvta1 fans 1s that  o f  a  gent ly  t l l ted
p1a1n wl th  random st reaks and b lotches of  low vegetat lon and
scrubby brush"

Vege ta t l on

The aI luv la l  can be subdlv lded ln to two d ls t inct
t ypes  on  the  bas l s  o f  vege ta t l on .  Fo r  conven l_ence  these
two  t ypes  o f  f ans  w111  be  re fe r red  to  as :

(a )  b rush  cove red  fans ;  and

(b )  f o res ted  f ans .
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(a )  B rush  Covered  Fans :  Vege ta t l on  on .a  b rush  cove red  fan
consf f i  a lder  th lckets  (maxlmum 15 feet  h lgh) ,
open  g rass  meadows ,  g rass  tussocks ,  sphagnum moss  w l th  pa tches
o f  re lndeer  moss  f requen t l y  cove r lng  f ros t  mounds  1  foo t  h igh .
The vegetat lon seems to t race the past  movements of  the
suppor t lng creeks and th ls  g lves the fan a r tbra ldedt f  appeanance
when v lewed fnom the a ln or  on aer la l  photographs.

(b )  Fo res ted  Fans :  Vege ta t l on  on  the  fo res ted  fans  l s
essen t l a l l y  s lm l l a r  t o  t ha t  on  the  p rev lous l y  dese r lbed  b rush
covered fan,  wi th  the addl t lon of  spruce t rees whlch reach
a maxLmum hetght  o f  25 feet .  The r rconcentrat lonr f  and average
over-a1l  he lght  o f  vegetat lon exceeds that  on the brush oovened
fan and h.ence the bra lded ef fect  f rom the a l r  Ls more pt 'onounced
(F tgs "  B  and  t )  .

Topognaphy

The a1Iuv la l  fans occupy a posl t lon between the
Rlch,ardson Mounta lns and the 1ow- ly lng del ta  p la ln .  Aer ia l1y,
they appear  as a s l lght ly  t l l ted p la ln .  The merglng of  the
fan ln to the del ta lc  deposl ts  1s lmpercept lb le  ard genera l ly
only  d lscern ib le  by vegetat lon changes.

Two d ls t lnct  grades were observed on the fans
lnves t l ga ted  (F lg .  10 ) .  The  f l r s t  l s  a  re l -a t l ve l y  s teep  g rade
whlch extends downward from the base of the mountains for a
d l s tanqe  o f  one - th l rd  to  one -ha l f  t he  l eng th  o f  t he  fan .  Th l s
g rade  was  1 .9  pe r  cen t  on  the  camps l te  fan  and  6 .1  pe r  cen t  on
the  fo res ted  f&n"  The  second  g rade  to  the  de l ta l c  depos l t s  l s
longer  and lower,  1 .3 pen cent  o f  l t  on the eampsl te  fan and
2 , j  pe r  cen t  on  the  fones ted  fan .

The ground re l le f  1s character lzed by the fo l lowlng
phonomena:  po lygons in  1oca1 depressLons sunrounded by
per lphera l  mounds up to  5 feet  h lgh;  po lygonal ly  or lented eracks
wi th depths measured ln  lnches enclos lng areas 30 feet  ln  d lameter ;
creek levees up to  5 feet  h lgh;  and f rost  mounds up to  $ feet
ln  d lameter  and 1 foot  h lgh.

So11s and Peg4g[rgg!

As  expec ted ,  t he
o f  t he  wea the red  po r t l on
they  have  been  de r l ved .

so l l s  o f  t he  fang  show cha rac te r l s t l cs
of  the Rlchardson T4ounta lns fnom whLch
Thus,  the campsl te  brush covened fan
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den tved  f rom the  adJacen t  moun ta in  ma te r ia l  o f  f r l ab le  sha le
and  sands tone ,  i s  composed  p redomlnan t l y  o f ,  a  11gh t -b rown ,
s1 l t - s l zed  so l l  w t th  va ry lng  amoun ts  o f  o rgan lc  ma te r la l ,  t h ln
raye rs  (1  i neh  to  1  foo t  t h l ck )  o f  f r l ab le  ' tmuds tones t t ,  and
some more  res l s tan t  sands tone  pebb les .  Th i s  po in t  1s  more
s t r i k l nE ly  shown  by  the  fones ted  a l l uv la l  f an  l nves t l ga ted
wh lch '  bu l l t  up  by  gu1 I1es  con ta ln lng  th l ck  beds  o f  a ' redd lsh
conq lomera te ,  has  a  su r f ace  l aye r  o f - r edd i sh  so i l .

G ra ln  S l zes :  More  than
g ra ln  s i ze  d l s t r i bu t l on
sand  s l - ze  (0 .06  rnn , ) .
d lamete r  were  no ted  Ln
to  f l ne  sand  s i zes  when

hal f  the th l r ty  samples tested for
hacl  par t lc les smal ler  than the medium

Al though  pebb les  up  to  I  l nch  1n
the  f l e ld ,  t hese  b roke  down  in to  coa rse

soaked  i n  wa te r .

Gra in  s l ze  d l s t r l bu t l on  l i n r i t s  o r  f t enve lopes t t  a re
shown in  F ig.  11.  samples f rom the toe of  the br ish covered.
fan  a re  a l l  sma l l e r  t han  f l ne  sand  (0 .2  rmn . ) ,  Gra ln  s l ze
dls t r ibut lon l Imi ts  for  samples f rom the top of  th ls  fan show
larger part iele slzes gradlng d.own from approximately the
coa rse  sand  s l ze  ( I ess  t han  2 .0  mm. ) .  Samp les  f r om l he  m ldd le
of  the forested fan (w1th a h igher  sur face grad.e)  show a gra ln
s lze d is t r ibut lon envelope s lmi lar  to  the tdp of  the brusf r
covered fan except  that  more s l I t  and c lay-s ized par t lc les ane
p resen t ,

n 1n the a1luv la l  fan was
or  l enses  rang lng  i n  t h l ckness
lneh.  The oven-a l I  averase
samp les  to  a  dep th  o f  38  fee t
th  a s tandard devlat lon of
e contents  for  the varLous

d r l l I  ho le  l oca t l ons  d ld  no t  d l f f e r  s lgn i f l can t l y  f o r  a
con f i dence  l eve l  o f  g?  pe r  cen t .  Th l s  i s  due  to - the  l a rge
sca t te r l ng  o r  range  o f  t he  mo ls tu re  con ten ts .

Black l t{ountain

The sect lon of  the Rlchardson DiountaLns west  o f  t le
l - Iuqky Channel  is  d lv lded by 1oca1 lnhabl tants  in to two sect lons
i led l4ounta in and Black l iounta ln.  The Red l ,4ounta ln area,
cha rac te r i zed  by  redd ish  sha le  and  sands tone  cong lomera ies ,
extends f rom nor th of  the bnush covered a l luv i .a l " fans to  about
2  m l les  sou t i r  o f  t he  fo res ted  a l l uv la1  fans .  The  mos t  p romlnen t
landmark of the Black lvrountaln area ls a hlgh p"o*orrior! r lslng



- 12

ove r  2 r800  fee t  above  the  de1 ta .  Be tween  B lack  Moun ta ln  and
the  de l t a  l s  t he  con t l nua t l on  o f  t he  se r l es ' o f  coa lesc lng
al luv la1 fans extendlng eastward to  the Husky Channel . .

The  face  o f  B lack  Moun ta ln  l nd l ca tes  tha t  l t  cons l s t s
of  hor lzonta l  s t ra ta of  buf f -  and darker-co loured sandstone
and  sha le .  The  cap  nock  o f  t he  moun ta ln  1s  res l s tan t  sand -
s tone  be low  wh lch  a re  l ong  s teep  ta lus  s lopes .  The  top  o f
th ls  mounta ln area ls  smooth and a lmost  undlssected.  There
l s  a  g radua l  dec rease  1n  e leva t l on  to  the  wes t  where  the  l and
becomes s l lght ly  undulat lng.

The sol l  cover  formed.  1n s i tu  on the top of  the
moun ta in  l s  on l y  a  few  lnches  th l ck  ove r  bed rock .  I t  cons l s t s
of  a  mlxture of  f ines wl th  many angular  and subangular  s tones
o f  sands tone ,  sha le  and  g ran i te .  The  vege ta t l on  i s  g rass  a
few lnches h lgh,  and moss.  There ls  enough forage to  suppor t
a f lock of  Dahl  mounta ln sheep.

The  exposed  rock  on  the  s teep  faee  o f  B lack  Moun ta ln
ls  f ractured by f rost  act lon.  Fur ther  down on the eol1uv la l
s lopes  a re  evLdences  o f  ea r th  s l l des  and  r l pp le - I l ke  so l l  1obes .
In  the s t rearn beds at  the base of  the mounta l -n are angular  shale
and sandstone boulders severa l  feet  in  d iameter .

0n the a l luv la l  fans below Black Mounta ln ls  an area
of  knobby h l l1s about  60 feet  h lgh cover lng about  1 square ml le .
They suppor t  spfuce t rees up to  lpO feet  h igh,  genera l ly  larger
than  those  on  the  fo res ted  fans  to  the  no r th .  O the r  t rees
lne lude  w l I I ow ,  pop la r ,  and  a lde r .  The  g round  vege ta t l on
consls ts  of  a  th lck cover  of  green sphagnum moss and low- ly lng
b road- lea fed  p lan ts .

0n  the  s lde  o f  one  o f  t he  knobby  h l l l s ,  a  1ands l l de
oecurred exposlng some masslve ground lce under  overhanglng
vegetat lon.  The lce forms severa l  para11e1 bands about  1 foot
th l ck  l y l ng  a lmos t  ho r l zon ta1 l y .  The  so l l  l s  a  s l l t  and  c lay
mlxture wl th  random pebbles,  and a large angular  boulder  2 feet
l n  d lamete r  was  obse rved  (F lg ,  72 )  .

Among the knobby hlI1s ls a network of stream channels
where  wa te r  l s  e l t he r  f l ow lng  o r  ponded  ln  l oca l  f l a t  a reas .
The  top  few  lnches  o f  t he  s i l t y  so l l  a re  thawed ;  be low  th l s  t he
ground 1s f rozen.  The st reams are loaded wl th  f lne-gra lned
sed lmen ts .  The  vege ta t l on  l n  t hese  1ow a reas  i s  coa rse  g rass
up  to  2  fee t  h igh .
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f n  t he  a rea  o f  knobby  h l l l s  a re  seve ra l  r f p lngo - l l ke r r

s t ruc tu res  o f  wh lch  tn ree  were  examlned  (F lg .  13 ) .  One  l s
pa r t  o f  a  sp ruce  cove red  knobby  h111 ,  and  resemb les  a  p lngo
cons l s t l ng  o f  f r l ab le  s t ra t l f l ed  g rey  s1 l t  and  f l ne  sand .
The  wes t  s lde  l s  abou t  20  fee t  h lgh ,  t he  eas t  s lde  abou t  60
fee t  h igh ,  and  the  s ldes  have  a  s lope  o f  30  deg rees .  The
crater  conta lns a c l rcu lar  lake l . r0  feet  ln  d lameter  and 20
fee t  above  the  l eve1  o f  t he  a l l uv la l  f an .  The  vege ta t l ve
cove r  cons l s t s  p r lmar l l y  o f  coa rse  g rass  2  fee t  h lgh ,  and
a few stunted spruee growlng on the s ldes of  the ht l l  and.  on
the  l t p  o f  t he  c ra te r .

A  second  s t ruc tu re  o f  s l1 t  was  examlned  a t  t he  base
o f  B lack  Moun ta ln .  I t  l s  sauce r -shaped  abou t  I  f ee t  h lgh  a t
the r lm and gradual ly  s lop lng ln  to  the centre f rom al l  s ldes.
f ts  d lmensions sre approx lmate ly  !0  feet  (nor th-south)  bV 35
fee t  ( eas t -wes t ) .  The re  l s  a  c l r cu la r  c rack  a l ong  t he  r lm
abou t  2  fee t  w lde  by  I  f oo t  deep .  Tn  the  cen t re  l s  a  c l r cu la r
lake about  25 f  eet  in  d. lameter .  There are two run-of f  t rnenches
at  the south end and a sma11 st ream bed leads ln  f rom the nor th.

The  th l rd  s t ruc tu re  resemb les  the  one  j us t  desc r lbed .
There  l s  a  r l dqe  a round  the  ou ts ide  abou t  100  fee t  l n  d lamete r ,
vary lng ln  height  f rom I  feet  on the ea.s t  s ide to  12 feet  on
the  wes t .  The  so l1  l s  s i l t  w l th  angu la r  s tones  o f  snnds tone
and  sha le  up  to  6  l nches  1n  d lamete r .  The  vege ta t i on  cons ts t s
o f  sca t tened ,  s tun ted  sp ruce  6  fee t  h lgh ,  and  coa rse  g rass  2
feet  h lgh.  l r ia ter  f rorn the lake ln  the centre over fLows ln to
a  l ow  pa r t  o f  t he  r l dge  to  the  eas t .  I t  i s  co lou red  a  b r i gh t
rus t y - red  by  a l gae .

The or le in  of  the area of  knobby h l l1s at  the top of
the a l luv ia1 fans below BIack Mounta ln 1s uncer ta in .  One
theory suggests that  l t  may be the resul t  o f  so11 s l ldes f rom
the steep face of  the mounta ln

WEST CHANNEL AREA

The West  Channel  area ls  s l tuated approx lmate ly  24.5
al r  ml les (28.2 channel  ml les)  nor th of  Ak l -av lk  l rnmedl l te ly
adjacent  to  the West  Channel  area where the Rlchardson Mounta ln
benchlands ln tercept  the channel .  The area invest lgated was
approx lmate ly  I  m11es long border lng the channel ,  b t  1$ rnt les
wlde ln land to  the west  o f  the channel  (F19,  15) .  To the nor th
and south,  l t  1s separated f rom the channel  by deposl ts  of  the
Mackenz le  De l ta .
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Loca l  Re l i e f

The  bench lands  bo rde r lng  the  Wes t  Channe l ,  r i se : , i n
a fa l r ly  s teep bank vary lng ln  helght  f rom 10 to  l ro  feet .  To
the  wes t  t he re  l s  a  s l l gh t  bu t  con t l nua l  r i se  1n  e leva t l on
w l th ln  wh lch  the  l oca l  re l i e f  1s  undu la t l ng  to  ro I l l ng  w l th
sca t te red  l ow-1y lng  f l a t  dep ress lons ,  swa les ,  and  rounded
kno l I s  (F lg .  f 5 ) .  A  ne twork  o f  sha l l ow  V-shaped  gu l l i es  cu ts
through th ls  country .  A l though there are mlnor  local  d l f ferences
ln  re1 le f  ,  d ra ! -nage ,  vege ta t l on ,  and  o the r  f ea tu res ,  t he  bench -
land area l -s  genera l ly  homogeneous and wl l r  be consldered as
such  l n  t h l s  d l gcuss lon .

Bedrock Outerops

The under ly lng bedrock ls  exposod ln  a few scat ter :ed
outcrops approx lmate ly  2 ml les 1n1and f rom the i , {est  channel
and  does  no t  a f fec t  d l rec t l y  t he  na tu re  o f  t he  s l t e  (F lg .  1 l+ ) .
One of  the outcrops forms a ser les of  subdued r idges exf ,end, lng

?way f rom, and perpendlcu lar  to ,  the s ldes of  the gu11y.  
-

Ano the r  l s  a  l oea I l zed  ou tc rop ,  a  few  square  ya rds - ln  a rea ,  on
the  s l de  o f  a  h111 .

The  rock  l s  g rey  sands tone .  r t  i s  no t  we l l  cemen ted
as lnd lv idual  gra lns can be scraped of f  eas l Iy .  The sur face
rock has been f racture.d ln to large rectangula i  u toct<s and
smal ler  f r_agments by f rost  act ion.  No roct< outcrops were seen
an;n^rhere along the shore of the west channel in th-e vlclnlty of
the  l nves t l ga ted  a rea .

Dralnage

The area dralns to the west channer through a roughly
pa ra1 Ie I  se r l es  o f  sha l l ow  v -shaped  gu l l l es  (F lg .  1L ) .  w [ .e rL
the s l te  aree borders the channel ,  t6er .e are three maln gul l les
that enter the channel approxlmately j . la of a mlre apart.
Between these are severa l  much smal ler  gu l1 les.  

-

The major  guI I les vary ln  depth f rom 20 to  5o feet ,  and
become shal lower toward the hbadwaters pf  the s t reams eut t ing
them. The st reams f low at  approx lmate ly  l_o mi les per  hour l
t he  wa te r  l s  c lea r ,  l nd l ca t l hg  a  l ack  o i  suspended  so l1  ma te r la l .
r t  ls  probable that  they d lmln lsh 1n s lze or  even dry up la ter
ln the summer when the snow has dlsappeared from ttre-hlgher land
to  the  wes t .  The  p resence  o f  w l l r ow-ana  a lde r  t h l cke ts - l n  t he
s t ream beds  appears  to  subs tan t l a te  th l_s .
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ra l1  shal low , Iakes ln  the area,
ds ln  d lameter ;  they dra ln

Channel .  Genera l ly ,  the lakes
ns whose sur faces are covered
ese  l akes  l s  co lou red  w i th  l r on

sa l t s  and  o rgan lc  ma te r la l .

Ground  Sur face  Fea tu res

(a )  Sho re  Depos l t s

Thore ls  a  th ln  layer  of  gravel  ly tng a long the shore
o f  t he  wes t  channe l  where  t t  r rows  adJacen t  t o  the -s l t e  a rea ,
!_hat  appears to  have been washed out  i rom the bank ,uoo"  l t .
The nounded and subrounded stones are of  sedlmentarv and
lgneous or lg in  and range up to  approx imate ly  6 lnch6s 1n d lameter .

(b )  Po lysons

P-olygons and polygonal cracks are prevalent throughout
the s l te  becomlng mor-e numerous ln land f rom the West  Chanie l .
f n  mos t  cases -  t hey  a re  assocLa ted  w l th  the  poo r l y -d ra lned  a reas
around the lakes and head.waters of  the s t reams.  

-

and ra lsed centre polygons
)  f ee t .  The  l n te rs t l ces  va ry
>n  I  f ee t  and  a re  f l l l ed  w l tL
lsed cent- re polygons are par t la l ly
I where there are polygonal cracki

rather  than wel l  def lned polygons,  they ane def lneb uy-shal low
moss - f l - l l ed  t renches

(c )  F ros t  Mound .s  and  F ros t  Bo l l s

Apar t  f rom the areas of  -po lygor_s and polygonal  cnacks,
mos t  o f  t he  s l t e  a rea  1s  cove red -  w f i f i  f r os t  *b " "h3 ,  

- f ros t  
bo l l s

and grass tussocks.  The mounds vary 1n d lameter  fnon approx l -
pa lg ly  2_to 14 feet  and r lse approx l inate ly  1 foot  above the
bo t tom o f  t he  l n te rs t l ces .

(d )  So11  S lump lne

_Many of  the s lopes exhlb l t  a?eas of  so1l  s lumprng.
Theso s l .umps aT" e lpgcrb1ly  pronounced.  on the s topes i r  t r ru
deeper  V-shaped gul l les 2 [o-  3  ml les ln land.  f rom t r re  west  Channel .
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fndlvidual slumps are generalS-y 2 to 3 feet ln helglrt and ere

especla l ly  promlnent  on the s lopes fac lng nbr th.  -  The s lumps
are covered wl th  a g: round vegetet lon of  gress and moss.

Vege ta t l on

Tbe maln feature of  the vegetat lon ln  th ls  area ls
the comparat lve lack of  tnee growth.  Tree growth ls  conf lned
to  she l te red  gu111es  and  1s  denses t  on  the  sou th - fac lng  s lopes
and a long the water  courses.  The t rees are wl I low and a lder
neachlng a maxlmum helgt r t  o f  approx lmate ly  B feet .  In terspersed
wlth thls thlcket $nowth ls ground blnch to a helght of about

3  fee t .  I n  t he  deeper  gu l I l es ,  2  to  3  m l l es  l n land r  9P€
para1IeI  l lnes of  th ls  mlxed t ree growth extendlng f rom the
tops of  the gul I les d.own-s lope to  s t ream beds conta ln lng
w1l low and a lder  th lcket .  As the gu1l les become shal lowen
toward the headwaters of  the s t reams,  the t rees become more
s tun ted .

The ground vegetatlon throughout the area ls general ly
un l fo rm,  t yp l ca l  o f  t he  A rc t l c  t und ra .  I t  cons l s t s  o f  c l ose l y -
spaced grass tussocks,  re indeen and sphagnum moss.  Othen p lants
lnc lude Labrador  tea and some f lower lng and berry  p lants .  Thene
are areas of  ground b l rch,  dwarf  a lder ,  dd wl1 low,  at ta ln ing
he lgh ts  o f  2  to  3  fee t .

Snow Cover

The snow cover  of  th ls  s l te  area reaches a maxlmum
depth of  3  to  l+  feet  and ls  character ls t lc  o f  the Mackenzle
Del ta  and adJacent  up land reglons.  The area extend.s ln  a nor th-
south d l rect lon and 1s devold of  any t ree growth except  ln  the
she l te red  gu I l l es "  The  snow cove r  l s  mod l f l ed  the re fone ,  by
the preval l lng wlnd,  whlch sweeps across th ls  area f rom the
nor th.

Genera l ly ,  the h lgher  areas between the gu11les are
covered wl th  snow to a depth of  1  to  2 feet , ,  the sur face of  whlch
is  packed and g lazed by the wlnd.  I leavy dr l f ts  o f  snow
accumu la te  l n  t he  gu l l l es  espec la l l y  on  the  sou th - fac lng  (1 .e .
no r th )  s lopes ,  wh lch  a re  o r l en ted  l n  a  pe rpend lcu la r  d l rec t l on
to  the  p reva l l l ng  w lnd "  Some sec t l ons  o f  t he  gu1 I1es  a re
complete ly  f l I Ied wi th  snow. The snow cover  on the ground
between the gul l les usual ly  ls  mel ted by the th lnd week ln
June but  the heavy dr l f ts  on the nor th s lopes of  the gu11les
remaln unt l l  la te  Ju ly .
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Sol ls  Data

Access lb l l l t y  o f  t he  s l t e  and  d l s tance  to  a  sou rce  o f
wash water  d. lc ta ted the locat lon of  the exploratory boreholes
on  th l s  Wes t  Channe l  s l t e .  S lnce  the  a rea  c loses t  t o  t he
channel  consls ts  of  low h l l ls  s lop lng gent ly  upwards f rom the
channe]  and d lssected by severar  shal low v-shaped gu11les,  t t
appeared that  dr l1 l  ho les p laced ln  a 1ow spot  and on top of
a  r l dge  wou ld  l nd l ca te ,  genera l l y ,  t he  so l l  cond l t l ons  o f  t he
whole area.

Both a low and a hlgh spot were adJacent to the carnp-
s l t e  l oca ted  l n  t he  sou the rn  th l rd  o f  t he  p roposed  sL te  a rea
and next  to  the channel .  The locat lon of  the two exploratory
boreholes,  AB2B and 4829,  ls  shown in  F lg.  14.

Core recovery averaged about  50 per  cent  ln  AB2B and
about  33 per  cent  ln  AB29.  whenever  s tones are s t ruck whl le
d r l11 lng ,  poo r  co re  recove ry  may  be  expec ted .

Boreho le  AB2B was  d r l l l ed ,  l n  t he  1ow a rea ,  t o  a
tqtg l  {epth ot  32 feet ,  Fnom the ground sur face to  a depth

9 f  10  fee t ,  t he  so l l  l s  a  b lack i sh -b rown  o rgan lc  ma te r la l ,
f lbqous ln  s t ructure wi th  undecomposed rnate i la l  and twl  qs up

!o  *  l nch  l n  d lamete r .  f ce  seg rega t l on ,  when  d l sce rn fb le ,  i "
in  the for rn of  f lne 1ce lenses para l1e1 to  the ground sur face
and averaglng less than I /32 lnbf r  ln  th lckness.

Between 10 and 19 feet  be low the sur face the so i l  ls
a l1ght brown sl1t wlth many angular and some rounded stones
up to 1 inch in  d lameter .  some layers of  l lght  brown medlum-
s  i z ,ed  sand ,  and  f l ne  sand  w l th  pebb les  up  td  1 f t  l nch  i n
d iamete r  h re re  no ted .  r ce  seg rega t l on  cons l s t s  o f  i r regu la r l y
o r i en ted  i ce  l enses  rang ing  l n  t h l ckness  f rom r , / 32  l nc f i  t o
3 /B  i nch  a l t hough  d i sce rn iS te  i ce  seg rega t l on  was  no t  no ted
ln  the  sands .

Between 19 and 31 feet  be low the sur face the so1l
1s  a  b rown lsh -g rey  s l I t  c l ay  o f  1ow compress lb l l l t y  w i th
angular  and subangular  s tones up to  1 lnch in  d lameter .

The  l as t  f oo t ,  bo tween  3 l  md  3e  fee t  be low  the  su r face
1"  _r  gre{  sandy st l t  w l th  many subangular  s tones up to  3/u
lnch  1n  d lamete r .  The  s low  ra te  o f  d r i l r  pene t ra t i on  r re re
sugges ts  tha t  t he  ma te r la l  l s  re la t l ve l y  compac t  and  dense .
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Borehole AB29 was dr l I led on top of  a  knol l .  Fnom
the ground sur face to  4 feet  be low the sur fe ice the so l I  ls
ar l  organlc  mater la l  s1ml Iar  to  dr l1 l  ho le AB2B.

Between I  and 12 feet  be low the sur face the so l l  ls
a brownlsh-grey s l l t  e Id.y  of  low compress lb l l l ty  wl th  random
specks  o f  b rown  d l sco lo ra t l on ,  some ha t r l l ke  roo ts ,  and  some
pebbres  up  to  2  l nches  tn  d lamete r .  r ce  seg rega t l on  cons l s t s
of  hor ' lzontaI  1ce lenses averaging l /B lnch- th lck.  Between
12 and 22 feet ,  the so l . l  ls  a  grey.sand.y s1 l t  wl th  marsr  granl te
and sandstone stones l /1  lnch [o  i /z  in i : r r  in  d lameter . -  fce

leg leg_a ! l on  cons l s t s  o f  ho r l zon ta l  1ce  l enses  ave rag lng  r / t 6
lnch  th l ck .

rV. EASTffiN DGE OF MACKM.TZIE RIVER DELTA

So11 lnvest lgat lons were carr led out  a t  var l_ous
locat lons a long the eastern f r lnge of  the Mackenzle Rlver
Del ta .  Exploratory so l ]  surveys were carr r -ed.  out  dunlng r95l+
at  two locat lons east  o f  Ak lav lk ,  East  rhree and East  Four .
No tes  on  so i l  cond l t l ons  a re  l nc luded  fo r  K l t t l gazu l t  and  the
Car lbou H111s,  whlch are s l tuated on the East  c f iannel  nor th of
Eas t  Fou r .

EAST SITE FOUR

Eas t  S l te  Fou r  l s  app rox lma te ty  J6  a l r  m l l es  (57 .6
channer  ml l -es)  nor theast  o f  the present  town of  Ak lav lk .  The

l lea lnvest lgated runs approx l -mate ly  l *L  ml1es a long the East
Channe l  and  ex tends  l n land  fo r  abou t  ono  m l le  ( f f [ .  18 ) .

Topography.

The nor thern por t lon of  the s l te  ls  genera l ly  f la t  wt th
temace- l l ke  undu la t tons  r l s l ng  to  a  gu I I y  a t  t r re  ea i t  (F tg .  ] -T )
The southern por t lon is  a  ser16s of  r6und6a r r r r rs  and knol ls
w l th  a  genera l  r l se  to  the  no r theas t .

A s t r lk lng sur face feature of  a lmost  the ent l re  area
ls the hummocky- ground. Many hummocks are as large as I feet
ln  d lameter  wl th  separat lng t renches z to  3 feet  deep.  some
have f rost  cracks severa l  lnches wlde whl Ie  otk lers  are bare of
vegetat lon and expose brown c layey-s i l t  w l th  some f lne sand.
I . {ost  o f  the hummocks have a vegetat lve cover .
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Vege ta t l on

Scat tered b l rch up to  30 feet  h lgh predomlnate on
the nonthern por t lon of  East  Four .  The long s lope wl th  a
te r race - I l ke  undu la t l on  r l s l ng  to  the  gu1 ly  a t  t he  eas t  l s
covered predominant ly  wl th  b l rch.  Scat tered spruce up to  30
feet  h lgh become more sparse up the s lope.  Most  o f  the ground
ls  covered wl th  dense wl l low,  a lder ,  and ground b l rch.  Many
dead and burned.  t reesr  i lost ly  spruce,  were observed.  The
ground cover  consls ts  of  hummocks and grassy tu f ts .  The
vegetat lon on the bet ter  dra lned areas ln  the southern por t lon
of  scat tered knol ls  and swales ls  b l rchr  up to  20 feet  h lgh,
wl th  scat tered spruce.  The undergrowth ls  dense ground b l rch
and the ground surface ls hurrnocky.

So1 ls  Da ta

The  loca t l ons 'o f  exp lona tony  bo reho les  were  d l c ta ted
largely  by the aval Iab l l l ty  o f  wash water  and accesslb l l l ty .
For tunate ly ,  representat lve areas ln  the nonth and south
pontlons of the area lrere close to the East Channel and back
packlng of sampllng and drl l1lng equipment oven hunrnocky
terraln and through dense undergrowth was kept to a mlnlmum,

Exploratory borehole AB2l+ on the northern port lon of
the  Eas t  Fou r  a rea  was  advanced  to  a  dep th  o f  32  fee t  (F tg .  15 ) .
To a depth of  11 feet ,  the so l l  ls  a  dark grey c lay of  ln ten-
medlate compresslbl l l ty wlth many small- stones and random
patches of  undecomposed organlc  mater la l .  Between 11 and J0
feet  the so i l  ls  a  1 lght  grey c lay of  ln termedlate compress ib l l l ty .
Between l0  and 32 feet  the 11ght  grey c lay ls  compacted and denee
w l th  no  d . l sce rn lb le  l ce  seg rega t l on .

Exploratory borehole AB25 on the southern pontlon of
Eas t  Fou : r  a rea  was  advanced  to  a  dep th  o f  37  fee t  (F tg .  16 ) .
The so l l  1s a grey ls .h c layey-s l l t  o f  low eompress lb l l l ty  wl th
some stones up to  *  tnch ln  d lameter .  At  a  depth of  18 to
20 feet  there appears to  be more s tones up to  1 lnch ln
d l  ameten.

A bank of  exposed sol l  was observed on the s t rore of
Lake  3  (F lg .  16 ) .  So11  samp les  were  ob ta lned  f rom a  t rench
along the face of  the exposure.  The exposure ls  ln  a so l l
s lumplng area that  occurs ln  many p laces a long the eastern
f r lnge of  the 1ake.  The t rench at  th ls  locat lon reveared the
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so l l  t o  be  a  senLes  o f  sand ,  s l I t ,  and  gnaded  sandy  g rave l
fon the f l rs t  l1- feet .  From_th ls  depth down to appi 'o i lmate ly
L6 feet  the so1l  ls  a  graded s l l ty - -gravel  wl th  uoutders up
to  18  l nches  l n  d lamet6 r .  The  ob ie i va t rons  were  made  ln
thawed so1I  and there were no water  seepages.

Gra ln  S l ze

Graln s lze d ls t r lbut lon l iml ts  for  the two borehole
loOat lons are shown tn Ftg.  18.  so l I  in  the nor thern area
has .more  c lay -s l zed  pa r t l c l es  end  1s  more  compress lb le  than
that  ln  the southern area.  conslderable d l f f lcu l ty  was
exper lenced  l n  a t t_empt l l g  t 9  d l spe rse  the  so l l  du r i ng  tes t l ng
and.  many samples f roccul i ted to  luch an extent  that  f ,est lng 

-

by the hydrometer  method was not  poss lb le- ,

I ce  Con ten t s

rn  the  no r the rn  a rea ,  so l l  f o r  a ' dep th  o f  r0  fee t  has
l ce  o r  mo ls tu re  con ten ts  above  the  I l qu ld  11ml t  o f  t hawed  so l l .

* ! _ -d :qa ! :  
g rea te r  t han  10  fee t ,  mo . l s tu re  con ten ts  a re  re la t l ve l y

lo l  
(ave rage .mo is tu re  con ten t  23 .5  pe r  cen t ,  s tandard  dev la t l on

7 .2  pe r  cen t )  and  on l y  s1 lgh t1y  abo i re  the  p ias t l c  l lm l t  o f
t hawed  so i1 .  r ce  seg rega t l on  i n  t he  f l r s t  r o  f ee t  o f  so l 1  l s
composed  o f  ho r l zon ta l  l enses  o r  l ce  l aye rs  vany lng  l n  t h l ckness
f rom r /p  l nch  to  r / g - rnch .  eu to r  10  fee t ,  so l1  l s  we l l  bonded
or  cemen ted  by  i ce  no t  d i sce rn lb le  to  the  eye .

rn  the  sou the rn  a rea ,  l ce  seg rega t l on ,  f o r  a  dep th  o f

*prP"g*1 lo. l :1y.6 
feet ,  1s ln  hor lzontd l  Ienses or  lay 'ers  up to

J/ \  lnch th ick.  The 1ce contents  are wel l  above th l  ] iqu ia
l la i t  o f  the thawed.  so l l .

Between 6 and l0  feet  be low ground.  sur face,  lce
segregat lon 1? r .n  l r regular ly-or lentea rayers vary ing ln  th lck-
l9s-s up to  I  lnch.  4gt1! ,  mols ture contents  ere L l l "conslder"ably
h lgher .  than the l lQuld 1 lnr t  o f  the thawed sol l .  At  a  d.epth
be tween  l2  and  37  fee t  (bo t tom o f  ho le )  mo ls tu re  con ten t  t es t s
show sol l  to  b_e only  s l tght ly  above the p last lc  l iml t  o f  the
thawed so11,  a l though there were haphazaid ly-or lented lce
lenses^avoraglng r /B lnch th lck and spaced Lpprox lmate ly
eve ry  I  l n ches .
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PLas t l c l t y

rn the northern area, the c lays are of  lntermedlate
compress lb l l l t y_hav lng  an .average r lqu ld  1 fun l t  o f  111.7  per
cent  (s tandard  dev la t ion  6 .3  pe i  cen i )  and a  p las t lo l i y ' index
of  20 .1+ per  cent  (s tandard  dev la t lon  T .z  per  

-cent ) .  
r i r  t r re

f l  low compresslbl l l ty  havlng a
i  s tandard  dev la t lon  7 .7  per
:  15 .1  per  oent  (s tandard
I  at  both locat lons have
,50 and are therefor:d ln an

lnact lve group.

EAST SITE TIIREE

An area 14 mlIes long, 3l+.5 alr  ml les (ZO.Z channel
ml les) east of_t l re '  pnesent [6wn'oi  At<lavlk was lnvest lgated
durlng r95l+. Thls genenal area was known ag East slte-Three
and was la te r  chosen as  the  new towns l te  fon  Ak lav lk  (F lg .  19) .

Topography

The area at  East  s l te  Three may be d lv lded ln to thnee
sma l lo r  reg lons  (F1g :  20 ) .  The  f i r s t ,  t he  no r the rn  reg lon ,
cons l s t s  o f  t e r race - l l ke  s teps  wh lch  r l se  and  f l na l l y  merge
wl th the-upland.  These stepl  are 1-ow,  rounded. ,  and ! "pe"6t"a
by smooth swale- I lke depres l lons.  Th;  second is  the mlddle
por t lon of  the area whlch is  predomlnant ly  low and.  ln ter -
med la te  i n  e leva t l on  be tween  the  de l ta l c  depos l t s  a rd  the

areas of  undra lned depress lons
rounded h l I ls .  The t t r tnd 1s

c f  pa ra l l e l ,  non thwes t - sou thwes t
between them.

'Vege ta t l on

._ -Yggeta l lg" -  throughout  the anea is  so var led that  on ly
genera l l t l es  w111^be-  repo r ted .  Re la t l ve ry  s teep  s lopes ,  suc f r
as the tePt"aces of  the nor th,  Boot  creek Gu11yr-  and.  i ;he
para l1eI  r ldges,  suppor t  b l rch growth.  The t r ter racel f  f la ts  and
lgtu l  s lopes genera l ly  have sparse spruce growth wt th some
blrch and th ickets .  The mlddle- low reglon suppor ts  s tuntdd
spruce or  th lekets  whlch merge ln to open areal -  o f  sphagnum and
re indeer  moss .  Loca l  dep res i l ons  tn  a t r  reg lons  ap iea r  t o
merge  l n to  these  open  a reas .
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So l l - s  Da ta

many por t lons ln  the area
An exposure at  Twln Lake

.ve l  ln  the nor thern por t lon
ng1y,  exploratory borehole
s teep  s lope  no r th  o f  Bob t

Lake.  Gravel ly  mater l -ar  was encounlered-  z  feet  be low ground
sur face and as.  no samples are poss lbre 1n gravel ,  the hole was
abandoned at  1 l . ' r  feet  g  inches to  avoid posJ lb le  damage to the
l ig f !  dr l11 r lq .  Explorato ly  borehole Ag2z was subsEquent ly
dr l1 Ied approxLmate ly  t /z  mt te south of  the gravel  exposure.
Gravel ly  mater la l  was agaln eneountered af te i  2  feet  or  s i l t
was penetrated.  Agaln no sampl lng was poss lb le  ard t 'he hole
was  abandoned  a t  12  fee t  because  o r  t r re -poss lb i l l t y  o f
damaglng the dr l l l  r lg .

Havlng proved_the pre lence of  granular  mater la ls ,  z l+
! -est  p l ts  were located at  

-ant lc lpated 
Jonstruct lon areas of

the s i te  ln  an at tempt  to  map anh sarnple the so l rs .  At  f l rs t
the- test  p l t "  were advanced merely  by removlng the thawed soi l
pe r lod l c *11 { .  rn  o rde r  t o  b r l ng  t r re "  t es t  p t tE  to  a  dep th  o f
_a t  l eas t  I  t ee t  be fo re  the  season  ended ,  I bca1  l aboure rs  were
hl red to  p lck the rematntng few feet  o f  so l l  1n unf in lshed
q l l " .  .  An -eng lnee r tng  so . i 1s_map  was  p repa red  based  on  the .  so11s
da ta  ob ta tned  a t  Eas t  S i t e  Th rbe  ( r f ! .  2 f ) .

Gra ln  S l ze  D ls t r l bu t l on

The gra in s ize dr .s t r lbut lon l iml ts  for  foun areas at
East  Three are showh tn F lg,  22.  The lower townsi i " - i r f "o*"" " r r
and l ts  associated low t<no1ls  are grad.ed gravels  ro l th  f lne sand.
o r  s1 l t .  r n  con t r ' as t ,  t he  upper  tdwns l te  te r race  so l I s  a re
mal_nry s l1 ts  wl th  c lay--and some sand.  The so i ls  o f  the rounded
r ldges or  r rdnuml lno ld" t t  

o f  the Long Lake area aro predonrnani ry
f l ne -g ra lned  and  p las t i c "  The  ex tSns l ve  f l a t s  o r  1ow a reas
between the rounded_ r idges consls t  main ly  of  f l r ie-gra lned,  so l1s
w l th  sand  and  g rave l - s iZed  pa r t l c l es .

f ce  Con ten ts '

-  Nlnety  moisture or  lce content  samples were taken f rorn
va r lous  a reas  a t  Eas t  s l t e  Th ree .  The  samp les  were  taken  to  a
depth of  5  feet  and ranged f : :om 20 to  lO19 per  cent .  The at tempt
to corre late molsture content  wl th  depth,  g i "a in  s lze,  and form

: l_1:"^ : "€f , :gat lon 
fa l Ied because var iances were not  homogeneous

ron  a  y5  pe r  cen t  s i gn l f l cance  l eve l .
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P las t l c l t y

P las t l c l t y  da ta  fo r  t h ree  l oca t l ons  a t  Eas t  S i te  th ree
a re  shown  ln  F lg .  23 .  The  p las t l c  so i l s  a t  Eas t  Th ree  a re
p redomlnan t l y  s l l t s  o r  c lays  o f  1ow compress lb l l l t y .  The
Long  Lake  r l dges  and  f t a t s  have  c lay -s l zed  so l l s  o f  l n te r -
med la te  to  h lgh  compress lb l l l t y .

THE CARIBOU HILLS

The  Car lbou  H l l 1s  ex tend
eas t  s ide  o f  t he  l u lackenz le  De l ta
Separat lon and the Beaufor t  Sea"
fac ' lng s lope over look lng the East
maxlmum helght of between !00 and
Depot .  (F le 

"  2 l+)  ,

for  about  30 ml les a long the
about  ha l f -way between Polnt
They form a s teep southwest-
Channel ,  and r lse to  the l r
600  fee t  sou th  o f  Re lndeer

Topography

The top of  the ht l ls  extends eastward l -n  a s l lght Iy
ro1 l l ng  p la teau  wh lch  merges  w l th  the  bamen  lands  to  the  eas t .
Nor thward,  the i r  a l t l tude d l rn ln ishes and they ter rn lnate agalnst
the undulatlng and hummocky tundra whlch stretches to the
Arc t l c  coas t .

Vege ta t l on

There are var la t lons ln  vegetat lon on the Car lbou
i {111s  "  f n  t he  gu111es  separa t l ng  the  face ted  spu rs  o f  t he
h l11s  a re  b l r ch ,  a lde r ,  g round  b l r ch ,  be r ry  p lan ts ,  and  moss .
0n  the  upper ,  gen t l e r  s lopes  a re  sca t te red  w l I l ow ,  a Ide r ,  and
ground b l rch wl th  a ground cover  of  re lndeer  moss and Labrador
tea.  The f la t ter  areas have stands of  wht te spruce up to  L,LO
fee t  h lgh ,  and  sca t te red ,  s tun ted  s tands  o f  sp ruce  ex tend
to  the  top  o f  t he  h111s .  0n  top  o f  t he  Car lbo l r  l l l 11s ,  5OO
fee t  above  the  de l ta ,  i s  t und ra  vege ta t l on  o f  re lndeer  moss ,
ground wl l low and a lder ,  and other  ground p lant  specles.

So11  s

The  so l l  o f  t he  Car lbou  H i l 1s  cone ls t s  o f  s l I t y  c lay
and f lne sand wl th  some pebbly  or  gravel ly  sand capplng the
h t l l s  l oca1 Iy .  Beds  o f  l l gn l t e  and  ve ry  th ln  l aye rs  o f  l r on -
s tone  a re  exposed"  Where  the  l l gn l t e  has  been  bu rned  ou t ,
reddened  pa tches  and  bands  appear  on  the  s teep  h111  s lopes .
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At the south end of  the Car lbou Hi11s,  where the
Eas t  Channe l  bo rde rs  the  s teep  sou thwes t - f ' ac lng  s lope ,  a
tnave rse  was  made  f rom the  de l ta  to  t l t  t op .  A t  t he  bo t tom
of  the  h i1 l s ,  t he re  l s  a  sand  beach  w l th  anEura r  and  sub -
angular  sandstones and .c laystones up to  aL lnch ln  d iameter .

A  s teep  bank  o f  so l l  abou t  100  fee t  h lgh  w l th  a  40 -
$ -eq reg  s lope ,  r i ses  f rom the  beach .  The  on l y  i ege ta t i . on  on
th ts  bank  l s  a  few  sca t te red  pa tches  o f  g rass  nea r  the  top .
0n  e l t he r  s lde  a re  s lm l l a r  banks ,  no t  as -h lgh ,  bu t  cove red .
wl th  grass and a few stunted wl l1ow and a lder  shrubs.

The  so l1  l n  t hese  s teep  faces  i s  a  f ragmen ted ,  b rown
c layey -s l l t  w l th  f l ne  sand .  on  the  su r face  o f - t he  s leep  bank
cove red  l n  the  t rave rse  a re  sca t te red  pa tches ,  seve ra l  l qua re
fee t  l n  a rea  and  abou t  12  i nches  deep ,  o f  l eached  so l l .  r n
the banks are layers of. crumbly sandltone ard ironstone, and
- thy concret ions about  - f  inch ln  d iameter  f l l led wl th  orange-
brown sand.  There are severar  rounded boulders up to  3 te6t
in  d lameter  ln  the s lde of  the bank.  The so l r  1s dry on the
sur face and rnois t  beneathrwhlch,  comblned wl th  i ts  crumbly
na tu re ,  causes  con t l nua l  

- s lump lng .

Above  these  s teep  banks ,  t he  genera l  s l ope  o f  t he  h l l I s
l s  abou t  20  deg rees .  The  so i l  cons i s i s  o f  c1ay ,  s i l t ,  and
sand-s l zed  pa r t l c l es  w l th  rounded  and  sub rounded  s tones  o f
sedimentary and lgneous or lg ln .  Near  the edge at  the top of
the h l l ls  are severa l  b lowouts and washouts about-  10 feet  ln
d lamete r .

The  o r l g ln  o f  t he  ca r ibou  T l l l l s  i s  no t  comp le te l v
known,  a l though severa l - '  theor les have been advance-c l .  Dr .  G.A.
Ke l l away ,  Geo log l ca l  su rvey  o f  Grea t  B r i t a ln ,  sugges ts  tha t  t he
lower ,  s teeper  s lopes  cons i s t  o f  a  sha le  co re  cove red  w l th
res ldua l  . so l l  f o rmed  ln  s t t u r  o r  g lac la l  d r i f t  o f  an  epoch
p r l o r  t o  t he  P le l s t ocene  (h ) .  The  uppe r  s l opes  cons l s t  o f
p le l s tocene  g lac la l  d . r l f t  ( pe rsona l  t ommun lc l t i on )  .

KTTTIGAZUIT

Dur lng the summers of  r9 f i  and 1954 br le f  v ls t ts  were
mad.e to  an abandoned s i te  at  K l t t lgazul t ,  dppru* imate ly  Bo
ml les  no r theas t  o f  Ak lav l k  on  the  eas t  s ide -  6 f  t he  Mac lenz le
R ive r  De l ta  no r th  o f  t he  ca r ibou  H i11s .  The ,ma ln  pu rpose  o f
these  v i s l t s  was  to  i nves t i ga te  the  cond l t l ons  o f  i ' oo t l ngs  fo r
a .600 - foo t  h igh  tower  wh ich  had  been  founded  on  pe rma f roJ t .
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Topoqrephy and Vegetatlon

The tower anq camp bul ld lngs are located appnoxr .matery
one-hal f  ml le  east  o f  the East  channel .  The banks r lse shanpiy
to a helght  o f  100-150 feet  a long the East  channel  and then 

-  -

slope steadlly downward away from the channel. rnland the
genera l  ne I l e f  1s  undu la t l ng ,  w l th  the  dep ress lons  con ta ln lng
sma l l  l ekes  o r  l ow  marshy  a reas  (F lg .  z5 ) .  The  l ow  a reas  a re
predomlnantly hummocky and poorly dralned; shallow trenches
f l I1ed wl th  s tagnant  watet  separate the smalr  mounds.

The carnp brr l ld lngs s tand on a smal I  knol l  separated
from the East channel bank by a 1ow-1y1ng area. A pi 'onlnent
fea tu re  o f  t h l s  l ow  a rea  l s  t he  p resence -o f  l a rge  pb rygons ,  zo
to 140 feet  ln  d lameter .  Vegetat lon throughout  f f te-  arba consis ts
o f  g rasses ,  mosses ,  and .  I ow  b rush  w l th  no  t ree  gnowth .

Sol ls  and Permafrost

The  so i l  o f  t he  a rea  i s  a  f l ne  E rey  s i l t v - sand
covered wl th  b lack organlc  mater l -a I  f rom-!  to  lB inches th1ck.
F rozen  so l l  l s  f l r s t  encoun te red  f rom 9  t ;  36  l nches  be low  g round
sur fe,ce {August)  dependlng on the moss cover .  The h lgh 

"" "8 
bank

of  the channel  ls  predomlnant ly  a f lne-  to  medlum-stz6d sand
wh lch ,  l n  p laces ,  has  d r l f t ed  i n to  dunes .

CONCLUSION

The MackenzLe Del ta  and adjacent  up land 1n whlch a l l
t hese  so l l s  l nves t i ga t l ons  were  conduc ted r -  1 ie  i n  t he  zone  o f
cont lnuous permafrost ,  approx lmate ly  5oc ml tes nor th of  the
southern boundary of  permafrost .  Throughout  th ls  a?ea,  the
:uTnel_ thaw penetrates f rom only  a few inches to  3 or  l+  feet
ln to_ t le  ground dependlng upon vegetat l -on,  so l l  t l re  and other
Loca l  f ac to r s .

These  s tud les  were  made  a t  l oea t l ons  se lec ted  fo r
pnac t l . ca l  reasons .  The  l nves t l ga t l ons  l n  t he 'de1 ta  a t  Ak lav l k
ln  1953  were  eondue ted  to  ob ta l i  da ta  fo r  t he  enec t l on  o f  a
new fede ra l  schoo l  and  teacherage .  s tnce  s lm l l a r  phys l ca l
condl t lons preval l  throughout  the deI ta ,  l t  ls  assurea that
the so l ls  and permafrost  condl t ions encountered at  Ak lav lk
a re  t yp l ca l  f on  the  en t i re  de l_ ta  a rea .
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Subsequent studles conducted d.urlng the summer of 1954
on the lP lana adjacent  to  the del ta  were ndde lp  areas se lected
as  poss lb le  s l t es  fo r  t he  new town  o f  Ak1av1k .  Grea t  va r l e t y
was encountered 1n so i rs  and permafrost  (  lce segregat lon)
because of  the d l f ferences ln-  phys iography,  top6gr iphy,  and
vege ta t l on .  Thene fo re ,  t he  da ta -  co l rec ted . -  can -uE  cbn i i de red
typ lca l  on ly  of  the lmmedlate areas ln  whlch the lnvest lgat lons
w€re  conduc ted .

Th ls  s tudy  l s  a  s tan t  l n  t he  co l l ec t l on  o f  so l l s  and
permafrost  data ln  the Mackenzle Del ta  area.  r t  ls  the hope
of the authors that l f t f  l  paper w111 stlmulate fur.ther tnveit lg-
atlons ln thls lmportant neglon of northern canada.
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Flgune 7 Red }fountaln
as seen fnom
the campsl te

of the l l lchandson lt{ountalns
bonehole \7  at  the edse of
a l luv la l  fan
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Figure I  The r rspruce Fanrr  a  typ icaL fonested a l -
luv ia l  fan as seen f rom an a l t l tude of

5OO feet .  Note the pronounced r rbra idedrr

or mott led appearance

DBR Tech Papen l.Ll
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Flgure 12 Massive lce exposed by a
some knobby hl l ls at the
Mounta ln.  Note the lange
ln the fo:rmatlon

landsl lde on
foot  o f  B lack

anguler boulden
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Flgur:e 13 Knobby, rrplngo-Itke" hl l1s found at the
base of B1ack Mountain

Tech Paper  [ ]
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FIGURE I+

POTENTTAL  vEST  CHANN E-L  (F  RA5ERVTLLE  )  s rTE SHOVING EXPLORATORY

bOREHOLE LOCATIONS AN '  POTENTIAL  S ITE  AREA
D.B. R. TECH. PAPER 43



Flgune 15 Vlew of West Channel
the  low ne l le f  w l th
pressions and swales

s l te  l l l us t ra t ing
scat te red  f la t  de-
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Flgure 17 Looklng nor thwest
1ng the undulating
de l ta

at  East  S i te  Foun show-
area r is lng f rom the
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Flgune zLl Vlew of
Channel

the Canlbou Hi l1s fnom the i tast
at the i letndeer Depot
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Figure 25 Tenraln ln the
Loran stat lon

v lc ln l ty  o f  the abandoned
a t  K l t t l gazu l t
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