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PREFACE

Members  o f  the  D iv is ion  were  pr iv i leged to  serve  on  the  s i te
survey  tearn  wh ich  car r ied  ou t  ex tens ive  inves t iga t ions  in  1954 in  the
Mackenz ie  R iver  de l ta  a rea  in  the  search  fo r  a  new s i te  fo r  the  se t t le -
rnent of Aklavik,  N. W. T. Much information on si te condit ions and terrain
f e a t u r e s  a t  E a s t  T h r e e  ( a s  i t  w a s  t h e n  r e f e r r e d  t o )  w a s  c o l l e c t e d  p r i o r
to and fol lowing the select ion of the present townsite of Inuvik in August
1 9 5 4 .

The resu l ts  o f  these inves t iga t ions ,  wh ich  are  o f  in te res t  to
eng ineers ,  a re  sumrnar ized  in  th is  paper  and inc lude observa t ions  on
so i l  and permaf ros t  cond i t ions ,  depth  o f  thaw,  g round tempera tures  and
genera l  te r ra in  fea tures .  I t  i s  hoped tha t  i t  w i l l  be  o f  use  in  fu tu re
p lann ing  fo r  any  proposed expans ion  a t  the  s i te .

One o f  the  respons ib i l i t i es  under taken by  the  D iv is ion  as  a
contr ibut ion to northern developrnent has been the col lect ion and publ i -
cat ion of engineering si te inforrnat ion on northern sett lements as the
oppor tun i t ies  a r ise .  Th is  repor t  serves  to  he lp  f i l l  ano ther  gap in  the
l i rni ted amount of information avai lable on northern si te condit ions.

The au thor ,  now in  p r iva te  p rac t ice ,  was  fo r  ten  years  a
research  o f f i cer  w i th  the  D iv is ion ,  engaged on  s tud ies  o f  nor thern  te r ra in
a n d  a s s o c i a t e d  e n g i n e e r i n g  p r o b l e m s .

Ottawa

Augus t  1962

.R .ober t  F .  Legget ,

D i r  ec to r .
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INUVIK,  N.  W. T.

ENGINEERING SITE INFORMATION

by

J. A. Pihlainen

LOCATION

Inuv ik  i s  loca ted  a t  la t i tude  68"z l r  N ,  long i tude L33"441 w,
approx imate ly  I ,200 mi les  nor th  o f  Edrnonton  and 120 rn i les  nor th  o f
the  Arc t i c  C i rc le .  I t  i s  loca ted  on  an  up land ad jacent  to  the  eas tern
edge o f  the  Mackenz ie  De l ta  approx imate ly  ?5  mi les  south  o f  the
Beaufor t  sea  and 35  rn i les  eas t  o f  the  de l ta  town o f  Ak lav ik  (F ig .  1 ) .

HIST OR Y

T h e  o l d e s t  s e t t l e m e n t  i n  t h e  r e g i o n  i s  F o r t  M c p h e r s o n ,  e s -
tab l i shed by  the  Hudsonrs  Bay  cornpany dur ing  the  rn idd le  o f  the
n ine teenth  century  on  the  Pee l  R iver  Z5  rn i les  ups t ream o f  i t s  junc t ion
wi th  the  Mackenz ie  R iver .  I t  was  the  rna in  pos t  fo r  the  Arc t i c  coas t
un t i l  l9 l2  when fu r  t rade compet i t ion  by  the  Nor thern  Traders  Cornpany
forced the  es tab l i shment  o f  a  pos t  in  the  de l ta .  Th is  was the  beg inn ing
of  Ak lav ik ,  where  the  Ang l ican  Church  es tab l i shed a  miss ion  in  t9 I9
and the  Roman ca tho l i c  church  one in  1926.  The fu r  t rade and
miss ions ,  w i th  schoo ls  and hosp i ta ls ,  soon es tab l i shed Ak lav ik  as  the
main  cent re  fo r  the  western  Arc t i c .

Increased government act iv i ty in the Mackenzie Delta and
the  d i f f i cu l t ies  o f  la rge  sca le  cons t ruc t ion  in  i t s  p r inc ipa l  se t t le rnent ,
Ak lav ik ,  p rompted a  governrnent  dec is ion  in  Decernber  1953 to  inves t iga te
the possibi l i ty of  relocat ing governrnent faci l i t ies at Aklavik in a better
locat ion. A survey party,  with members frorn var iotrs government
depar tments  hav ing  in te res ts  in  the  reg ion ,  was  assernb led  to  car ry
out  these inves t iga t ions .  Deta i led  f ie ld  inves t iga t ions  were  car r ied  ou t
from Apri l  to August 1954 at four potent ial  s i tes. In August,  on the
basis of this inforrnat ion and after a f ie ld review of the potent ial  s l tes,
tha t  known as  Eas t  Three was se lec ted  by  the  governrnent  as  the  new
Ak lav ik  towns i te  ( l ) .

Dur ing  the  summer  o f  1955 de ta i led  s i te  inves t iga t ions  were
car r ied  ou t  a t  t rEas t  Threet  fo r  the  Depar tment  o f  pub l i c  works  by
Foundat ion of canada Engineering corporat ion Lirni ted. In addit lon,
cons t ruc t ion  began on  access  roads  to  the  pr inc ipa l  bor row p i ts ,  and
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on warehouses and construct ion quarters. During 1956 this type of
work was cont inued, as wel l  as the construct ion of the airstr ip about Z
rni les south of the townsite.  During 195? the i .nstal lat ion of pi l ing was
ini t iated on a large scale for the foundat ions of perrnanent structures
and cons t ruc t ion  o f  hos te ls  was begun.  Ex tens ive  p i le  opera t ions  were
cont inued dur ing  1958,  and cons t ruc t ion  o f  the  powerhouse,  u t i l i dors
and hosp i ta l  was  begun.  By  proc lamat ion  in  Jury  ( I95g)  the  area
k n o w n  s i n c e  1 9 5 4  a s  t r E a s t  T h r e e r r w a s  n a m e d  I I I N U V I K ,  n  E s k i m o
for t t the place of 'man. r '  (see Fig. z for plan of pr incipal Bui ldings,
1 9 5 9 .  )

GEOLOGY

The rnodern  Mackenz ie  De l ta ,  l0O rn i les  long and 50
mi les  w ide ,  i s  an  es tuar ine  type ,  hav ing  par t ia l l y  f i l l ed  in  the  t rough
between the  R ichardson Mounta ins  on  the  west  and the  Car iboo H i l l s
on  the  eas t  (see  F ig .  l ) .  A l though the  t rough may be  s t ruc tu ra l l y
cont ro l led ,  i t  i s  a  r i ver  e roded and a  grac ie r  -mod i f ied  va l ley  (z ) .
The R ichardson Mounta ins ,  wh ich  conf ine  the  de l ta  on  the  west ,  a re
composed o f  sha les ,  sands tones  and cong lomera tes  o f  c re taceous
age and r i se  to  he igh ts  o f  2  and 3  thousand fee t  above the  de l ta .  Between
the edge of the mountains and the delta is a belt  of  coalescing al luvial
fans  in  wh ich  rna ter ia l  resernb l ing  g lac ia l  d r i f t  has  been observed.

The cariboo Hi l ls form the rnost str ik ing feature on the
e a s t  s i d e  o f  t h e  d e l t a  a n d  a r e  r e p o r t e d  t o  r e s e m b l e  T e r t i a r y  l i g n i t e -
bear ing  fo rmat ions  descr ibed f rom o ther  par ts  o f  nor thern  Canada and
Alaska (3 ) .  Nor th  o f  the  car iboo H i l l s  one or  more  o ld  Mackenz ie
River  de l tas ,  a long w i th  a  veneer  o f  pos t -g lac ia l  sed iments ,  a re
suggested  (z ) .  In  add i t ion ,  sor re  o f  the  depos i ts  may be  f luv ia t i le ,
lac rus t r ine ,  o r  mar ine .  In  genera l ,  the  fo rmless  and undu la t ing
charac ter  o f  the  ground south  o f  the  car iboo H i l l s  suggests  g lac ia l
dr i f t  through which Palaeozoic dolorni te,  l imestone and slaty shale are
e>cposed near Inuvik and farther south.

The or igin of the soi ls at Leuvik has not been establ ished
and requ i res  fu r ther  f ie ld  s tudy .  I t  has  been suggested  tha t  the  te r race
on wh ich  a  la rge  por t ion  o f  the  town is  loca ted  ls  a  kame te r race ,  bu t
another  theory  suggests  tha t  the  granu lar  depos i ts  were  1a id  down in
a  preg lac ia l  lake  by  Boot  Creek .
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CLIMATE

by

D.  W.  Boyd

'W'eather 
records at l r ruvik cover only a few years, but

observa t ions ,  rnos t ly  tempera ture  and prec ip i ta t ion ,  have been
recorded fo r  over  30  years  a t  Ak lav ik ,  35  a i r  rn i les  to  the  west .  Ary
present  s ta tement  o f  the  c l i rna te  a t  Inuv ik  rnus t  be  based on  the  as-
sumption that i t  is not great ly di f ferent from that at  Aklavik.

T e m p e r a t u r e

The mean annual ternperature at Aklavik and Lruvik is the
same,  l6 'F  (Tab le  I ) .  A l though observa t ions  a t  Inuv ik  a re  l im i ted ,
sorne seasonal ternperature var iat lons between Aklavik and Inuvik are
suggested .  Da i ly  max imurn  tempera tures  a t  the  two loca t ions  are
about the sarne in winter but are about 4 deg higher at Inuvik durlng
the summer. Dai ly minimum temperatures on the other hand average
about 2 deg lower at Inuvik throughout the year.  Thus the average
dal ly range of temperature is greater at Inuvik by about Z deg in wlnter
and by about 6 deg in surnrner.

The lowest  tempera ture  recorded a t  Ak lav ik  ( in  32  years  o f
observa t ions)  was -62  deg.  The average o f  the  lowest  te rnpera iu res  in
each year is -51 deg. A comparison of monthly rninirna indlcates that
about the sarne record low temperattrres could be e>cpected at Lruvik.
The record  h igh  te rnpera ture  a t  Ak lav ik  was 93  deg and the  average
of  the  h ighes t  te rnpera tures  in  each year  i s  g3  deg.  The compar ison
of rnonthly maxima suggests that record high temperatures at huvik
can be e>cpected to be z or 3 deg higher than at Aklavik.

Pr ecipi tat i  on

Table I I  shows the norrnal rainfal l ,  snowfal l  and total
precipi tat ion at Aklavlk ( to in.  of  snow equivalent to I  in.  of  rain).
Corresponding values for Lruvik are based on a comparison of rnonthly
totals for only two years. The results suggest that rainfal l  at  Inuvik
is sl ight ly less than at Aklavik,  but that Inuvik snowfal l  is greater.  I t

*  D .  W.  Boyd is  a  mernber  o f  the
of  the  Depar t rnent  o f  T ranspor t
Cl i rnatologlst  with the Divis ion

s ta f f  o f  the  Meteoro log ica l  Branch
seconded to  work  fu l l  t ime as
o f  B u i l d i n g  R e s e a r c h .
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should be emphasized that the uncertainty in the values for Inuvik
may be almost as great as the di f ference between the two stat ions.

Wind

Ten years of wind records are aval lable from Aklavik,  but
the  Inuv ik  records  are  too  shor t  to  make any  compar ieons .  A  br ie f
staternent of Aklavik winds however,  is useful  for som€ appreciat ion
of probable wind condit ions at Inuvik.

At Aklavik,  the strongest winds occur in June wlth an
average o f  on ly  I  m l les  per  hour ;  in  November  and December  the
average is  less  than 5  mi les  per  hour .  For  a l rnos t  ha l f  the  t lme the
wlnd is from the north or northwest,  and for about one-third of the
t ime from the south or southeast.

Only the average wind speed and direct ion for each hour are
recorded a t  Ak lav ik  and the  grea tes t  o f  these hour ly  w inde in  the  l0 -
year  record  is  5 l  m i les  per  hour .  An ana lys is  o f  ex t reme wlnds
indicates that an hourly wind speed of.64 mi les per hour should be
e>cpected once in 30 years and that gust speeds should be e>cpected to
reach or  exceed 88  rn i les  per  hour .
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TABLE I

MEAN DAILY TEMPERATURES, AKLAVIK AND INUVIK, N. W. T.

Month

AKLAYIK INUVIK

Mean Da i ly  Tempera ture Mean Dai ly Temperature

Min Max A v e r a g e Min M a x Average

January

February

M a r c h

Apri l

M " y

June

July

August

Septernber

October

Novernber

December

-26

-24
- IB

-z
z3
40

47

4Z

3Z

I5
-9

-23

- t0
-9

0
r9
40

58

66

58

44

z5
3

-10

-18
-L7

-9

9
3r
49
56

50

3B

z0
- 3

-17

-28

-26

-20

-4

ZT

38

45

40

30

l3
- l  I
-25

- I0
-9

I

zt
43

62

70

6z
47

z7
4

-10

- tg

-18

-10

9
3Z

50

5B

5 I

39

z0
- 4

- I 8

Year ly

Average
I 24 L6 6 z6 l 6

TABLE I I

PRECIPITATION AT AKLAVIK AND INUVIK, N. W. T.

Month

AKLAVIK INUVIK

Pr  ec ip l ta t ion  ( in . Pr eclpi tat lon ( in.

Rain Snow Tota l Rain Snow Total

January

February

M a r i h

Apr i l

May

June

July

August

Septernber

October

November

December

0

0

,k

0 .  25

0 .63

l .  39

L .  32

0 .60

0 .07

0

0

6 .6

5 .9

4 .4

6 .0

3 .0
z. l

t .z
3 .4

9 .0
8 .7

4 .8

0 .  66
0 . . 59

0 .44

0 .  60
0 .  55

0 .84

l .  39

t .  44

0 .94

0 .  97
0 .  87

0.  48

0

0

0 .16

0 .42

0 .92

0 .  87

0 .  40

0 .05

0

0

7 .6

5 .8

5 .0

6 .9

3 .4

2 .4

1 .4

3 .9

10 .  3

10 .  0

5 -5

0 .76
0 .  68

0 .50

0 .  69

0 .  50

0 .  66

0.  gz

t .  01

o .  79

I . 08

l .  00

0 .55

Y e a r l y

T otal
4 .  26 55 .1 9 .  7 7 2 .82 63 .  Z 9. L4

)k  denotes  t race  -  less  t lnan  l /L00 in .  o f  ra in  o r  less  than l / I0  in .  o f  snow
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RELIEF

te  the  Inuv ik  reg lon ,  the  up land ad jacent  to  the  de l ta  r i ses
gent ly  fo r  I  to  t  l /2  mi les  and is  bounded on  the  eas t  by  a  h lgh  ln te r lo r
upland r is lng over 150 feet.  Inuvik is located on the lower level
ad jacent  to  the  de l ta .  I t s  eas tern  boundary  i s  de l ineated  by  the  s teep
s lope to  the  h igher  land,  wh ich  rough ly  para l le ls  the  edge o f  the  de l ta .
The Inuv ik  reg ion  ex tends  genera l l y  in  a  nor th -west  to  south-eas t
d i rec t ion  in  wh ich  the  landforms are  s imi la r ly  o r ien ted ;  the  genera l
west  to  eas t  o r ien ta t lon  o f  the  lakes  emphas lzes  th is  cond l t ion .

The re l le f  o f  the  reg ion  is  one o f  f la ts  a t  vary ing  e leva t lons ,
gent le  undu la t lons  separa ted  by  sha l low swa les ,  rounded kno l l s ,
humrnocky hi l ls and r idges of varying helghts. Drainage is to the
west  o r  nor th -west  by  s t reams r ls ing  ln  s teep gu l l les  in  the  h igh  tn te r lo r
up land.  Dra inage is  cont ro l led  by  the  re l ie f ,  espec la l l y  tn  the  southern
par t  where  the  s t reams f low in  para l le l  courses  be tween the  r idges .
As  a  ru le ,  the  r idges ,  kno l l s  and undu la t ions  are  we l l  d ra ined,  bu t
some o f  the  lower  f la ts  a re  no t .

VEGETATION

Spruce and b l rch  are  the  dorn inant  t ree  types ,  w i th  secondary
s tands  o f  w i l low and a lder .  The ground ls  genera l l y  hummocky ,  w i th  a
vegetat ive ground cover of ground birch, relndeer and sphagnurrr  rnoss,
grass  tussocks ,  Labrador  Tea and ber ry  p lan ts .  B i rch  predominates
on the south-facing slopes of the landforrns and on the wel l  drained
areas i  spruce on  the  nor th - fac ing  s lopes ;  s tun ted  spruce,  w i l low and
a lder  a re  found on  rnore  poor ly  d ra lned areas .  Few t rees  grow on
low f la t  a reas  except  a long s t rearn  courses  where  there  are  dense
thickets of wl l low and alder.

On the  towns l te  f la t  and i t s  assoc ia ted  kno l l s  and r idges  to
the west (between the f lat  and the East Channel)  the trees are rnixed
spruce and b i rch  in  open s tands  in te rspersed w i th  sca t te red  w i l low and
alder.  The spruce reach a maxirnurn diarneter of 9 in.  at  breast helght;
the blrch, with average trunk diarneters of 6 in. ,  reach a rnaximurn height
o f  approx imate ly  35  f t .  There  are  severa l  char red  s tu rnps  ind ica t ive
of forrner burns. Durlng the sumrners of L954 and 1955 rnuch of the town
atea was c leared  o f  b rush  and s rna l le r  t rees  as  we l l  as  la rger  t rees  tha t
conf l i c ted  w i th  road or  bu l ld ing  s i tes .  Brush and t ree  c lear ing  ln  the
hosp i ta l  a rea  was car r ied  ou t  dur ing  I955 and 1957,
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Wil low thicket up to l? teet hlgh grows on the lower elope
from Boot Lake to the townsite f lat .  Further up, mixed spruce and
b i rch  merge w i th  the  t ree  vegeta t ion  on  the  towns i te  f la t .  Dense

wi l low th icke t  approx imate ly  l0  fee t  h igh  grows in  a  depress ion
extending south-east f rorn the south half  of  Twin Lake and extends
nor th  a long the  eas t  shore  o f  the  lake  where  there  is  a  smal l  s tand
of  spruce 60  fee t  h igh .

The natural  vegetat lon in the Inuvik area, before any con-
struct ion, has been summarlzed frorn aerial  photographs taken in
September  1955 in  the  fo r rn  o f  a  rnap (F ig .  3 ) .  Th is  map shows the
d is t r ibu t ion  o f  t rees ,  shrubs  and moss  on  the  bas is  o f  he igh t .

SOILS

A typlcal  sequence of subsurface mater ials at the Inuvik
towns i te  l s  shown in  F ig .  4 .  A  l l v lng  cover  o f  vegeta t ion ,  most ly
moss,  i s  found everywhere ,  over  b rown to  b lack  peat ,  wh lch  can be  as
deep as  13  fee t .  Pure  ice  fo rmat lons  up  to  l  foo t  th lck  a re  occas lona l l y
found ln the peat.  Underly ing the peat there is usual ly a brown gravel
w i th  sand or  s i l t  wh ich  var les  in  th lckness  f rom I  to  l4  fee t .  Th is
mater ia l  i s ,  in  tu rn ,  under la in  by  a  g rey  grave l  w l th  sand,  s i l t  o r
c lay  up  to  a  th lckness  o f  9  fee t .  On a  gra in  s ize  d is t r ibu t ion  bas ts  the
brown and grey  grave ls  a re  s i rd i la r .  Granu lar  depos i ts  a re  under la ln
by  var lous  combina t ions  o f  g rey  f ine  gra ined so l l s ,  most ly  s l l t  s ized .
Ice  lens  concent ra t ions  are  h igh  and o f ten  the  rna ter la l  can  be  descr ibed
as  ice  w l th  s i l t  inc lus lons  as  we l l  as  layers  o f  c lear  i ce .

The areal dlstr ibut ion of soi ls in the bruvik townsite area
i-s shown in Fig. 5.  In general ,  brown or grey gravel wlth sand or si l t
is usual ly found throughout the si te under peat ,up to a depth of-  L3 feet.
Accord ing ly ,  the  depth  o f  peat  above the  coarse  gra ined so i l s  cons t i tu tes
a major subdivis ion of the soi l  distr ibut ion mapping. Isolated areas
of  f ine  gra ined so i l s  fo rm the  remain ing  subd iv is ions"

The predominant  subsur face  rna ter ia ls  observed a t  h ruv lk  a re
as  fo l lows:

Peat  o r  o rgan lc  rna ter ia l

Brown gravel with sand or si l t

Grey gravel with sand, si l t  or c lay
F ine  gra ined so i l s

I c e
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These subsur face  rna ter ia ls  a re  more  var iab le  than the

d iscuss ion  to  th is  po in t  wou ld  ind ica te ,  and rnore  de ta i led  no tes  on

the i r  occur rence are  repor ted  in  the  fo l low ing  sec t ions .

Peat ;  Organ ic  Mater ia l

The organic mater ial  or peat found at the Inuvik townsite

var ies  in  co lour  f rom brown to  b lack .  I t s  s t ruc tu re  i s  p redominant ly

one o f  non-woody,  f ine  f ib res  in te rspersed w i th  vary ing  amounts  o f  smal l
and la rge  woody and non-woody par t i c les .  There  is  usua l ty  a  d is t inc t
separa t ion  be tween the  peat  depos i t  and the  minera l  so i l  bu t  in  some
cases  the  organ ic  mater ia l  g rades  in to  the  minera l  so i l .

One o f  the  most  s ign i f i can t  p roper t ies  o f  th is  peat  i s  i t s
rno is tu re  conten t .  I t s  p redorn inant ly  f ib rous  s t ruc tu re  ho lds  la rge
quant i t ies of water l ike a sponge. This water retent ion abi l i ty is
emphas ized by  the  tes t  resu l ts  o f  rno is tu re  conten t  de ter rn ina t ions  wh ich ,
fo r  conven ience,  a re  car r ied  ou t  on  a  we igh t  bas is ,  (mo is tu re  conten t
percentage equa ls  the  we igh t  o f  peat  sample  water  d iv ided by  the  dry
we igh t  o f  the  peat  sarnp le  mul t ip l ied  by  100) .  s ince  the  spec i f i c
grav i ty  o f  peat  i s  approx i rna te ly  1 .5  (nor rna l l y  rn inera l  so i l s  have a
spec i f i c  g rav i ty  o f  approx imate ly  2 .  7 )  rno is tu re  conten ts  in  hundreds
and occas iona l l y  thousands o f  per  cent  a re  ob ta ined.

The mois tu re  conten t  o f  112 thawed and 32  f rozen peat  samples
from the act ive layer at Inuvik were det 'errnined frorn June to September
1958.  The average fo r  the  thawed samples  was found to  be  347 per
cent .  when these resu l ts  were  ana lysed s ta t i s t i ca l l y ,  the  average
va lues  o f  mo is tu re  (o r  i ce)  conten t  in  the  thawed and f rozen peat  were
found to  be  equa l  fo r  a  99  per  cent  s ign i f i cance leve l .  Mo is tu re  conten t
di f ferences between frozen and thawed peat rnay be di f ferent in certain
fu r ther  subd iv is ions  o f  these rna ter ia ls ,  bu t  on  an  over -a l l  bas is  the
d i f fe rences  cou ld  no t  be  de tec ted  by  these observa t ions .  On a  combined
bas is ,  the  average rno is tu re  conten t  o f  peat  ( f rozen or  thawed)  was
found to  be  369 per  cent .

The la rge  var iances  fo r  bo th  f rozen and thawed peat  suggest
that for cr i t ical  calculat ions rnoisture content should not be est imated
on the  bas is  o f  average f ie ld  observa t ions .  In  such cases ,  these va lues
are best obtained by sarnples taken at the locat ion for which the
ca lcu la t ions  are  to  be  rnade.

The high rnoisture content of Inuvik frozen peat cements the
peat  f ib res  and par t i c les  in to  a  so l id ,  wood- l i ke  mass .  Th is  i ce  i s  no t
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genera l l y  v is ib le  by  eye ,  a l though sorne  ice  segregat ion  in  the  fo rm o f

t h i n ,  h a i r l i n e  i c e  l e n s e s  d o e s  o c c u r .  R e l a t i v e l y  t h i c k  i c e  m a s s e s  a r e

a lso  assoc ia ted  w i th  peat ;  these may occur  near  the  sur face ,  in  wh ich

case the  ice  may be  I igh t  b rown and appear  c loudy  because o f  ver t i ca l l y

or ien ted  a i r  bubb le  s t reaks .  More  o f ten ,  i ce  i s  found in  the  peat  a t  depths

greater  than the  ac t ive  layer ;  i t  rnay  be  as  th ick  as  Z  fee t  and c lear

except  fo r  a  c loud iness  produced by  a i r  bubb les .  A t  t imes,  f lakes ,

g lobu les  or  lenses  o f  peat  may be  found in  the  ice  and the  mater la l

c o u l d  b e  d e s c r i b e d  a s  i c e  w i t h  p e a t  I e n s e s .  T h e s e  l a r g e  i c e  r n a s s e g

are  genera l l y  para l le l  to  the  ground sur face ,  a l though some i r regu la r ly

o r i e n t e d  i c e  t r d y k e s r r h a v e  b e e n  o b s e r v e d .  I t  h a s  n o t  b e e n  p o s s i b l e  t o

deter rn ine  the  area l  ex ten t  o f  any  ind iv idua l  i ce  mass ,  bu t  observa t ions

suggest  tha t  sorne  o f  these areas  wou ld  be  rneasured in  hundreds  o f

square  fee t .

Brown Gravel wlth Sand, Si l t  or Clay

The most  p rominent  so i l  a t  Inuv ik  i s  a  b rown grave l  w i th

sand, si l t  or c lay. I t  is found throughout rnost of  the townsite in a

layer  f ro rn  5  to  l4  fee t  th ick  under  a  vary ing  rnant le  o f  o rgan ic  mater ia l .

A l l  o f  the  roads  and the  grave l  pads  fo r  rnos t  o f  the  bu i ld ings  in  the

town have u t i l i zed  th is  mater ia l  f ro rn  bor row p i ts  a t  Twln  Lake or  near
Boot  Cr  eek .

The range o f  I7  g ra in  s ize  d is t r ibu t ions  fo r  the  towns i te

brown grave l  i s  shown in  F ig .  6 .  A  gra in  s ize  d is t r ibu t ion  fo r  a  t1 ry ica l
good bor row p i t  mater ia l  i s  a lso  inc luded.  I t  shou ld  be  no ted  tha t  the
grave l  i s  genera l l y  we l l  g raded in  a l l  s izes  f ro rn  s i l t  to  cobb les  (s tones

greater  than 3  inches  re rnoved fo r  g ra in  s ize  tes ts ) .  The max imum

bou lder  encountered  in  tes t  p i ts  was  2z  inches ,  a l though s izes  over  8
inches were not corrrrr lon.

The rnater ial  contains a considerable arnount of poor igneous
rock  f ragments  wh ich  are  sub jec t  to  rap id  decornpos i t ion .  A  smal l
sur face  sarnp le  was examined by  the  Bu i ld ing  Mater ia ls  Sec t ion  o f  the
Div is ion  o f  Bu i ld ing  Research  as  poss ib le  concre te  aggr  egate .  The
fo l low ing  cornrnents  were  rnade:

l .  Nor rna l  spray  wash ing  is  adequate  fo r  th is  rna ter ia l .

Z .  Accord ing  to  ASTM and CSA grad ing  requ i re rnents  fo r  f ine  aggregate
in  concre te ,  the  sand por t ion  o f  th is  rna ter ia l  i s  unsat is fac to r i l y  g raded
a f t e r  w a s h i n g ,  b e i n g  s e r i o u s l y  d e f i c i e n t  i n  t h e  3 0 - 5 0  a n d  5 0 - r 0 0
fr act ion s .
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3 .  Accord ing  to  ASTM and CSA spec i f i ca t ions ,  the  losses  in  the

magnes ium su lphate  soundness  tes t  a re  much too  h tgh ,  ind ica t ing

an unsound rna ter ia l .  I t  shou ld  be  no ted  tha t  th is  tes t  by  i t se l f  i s

no t  genera l l y  cons idered re l iab le .  I t  does  suggest  the  danger  o f

us ing  th is  mater ia l  w i thout  e>draus t ive  tes t ing .

4 .  Mlc roscop ic  examlnat ion  by  a  t ra ined pe t rographer  c lass i f les  th is

mater ia l  as  an  r r indura ted  sed iment r r  wh ich  has  been t ranspor ted  a

cons iderab le  d is tance by  water .  Such mater la l  can  be  very  r r tough l r

bu t  i t s  durab i l i t y  wou ld  depend on  pore  s lze  and to ta l  poros i ty .

F ie ld  dens i ty  de terminat ions  o f .  36  f rozen brown grave l
sarnp les  were  car r led  ou t  in  1955;  these averaged L34 Lb /eu  f t .  For
5 l  samples  the  average mois tu re  o r  l ce  conten t  was  found to  be  l8  per
cent .  I t  i s  ln te res t ing  to  no te  tha t  a  s ta t i s t l ca l  ana lys is  o f  the  f ie ld
dens i t ies  o f  b rown,  g rey-brown or  g rey  grave l  showed tha t  these
dens i t ies  were  no t  d i f fe ren t  fo r  a  95  per  cent  s lgn i f l cance leve l  (? l

sarnp les) .  Accord ing ly ,  the  f ie ld  dens i ty  o f  Inuv ik  g rave l  can  be  taken as
136 Ib/ cu f t .

The ice  ln  the  grave l  cements  the  par t i c les  in to  a  we l l -
bonded a l rnos t  rock- l t ke  rnass .  The ice  is  usua l ly  v is ib le  on  la rger
part ic les such as pebbles as a thln f i l rn or a coat ing up to l /z indn
th ick .  Occas iona l l y ,  th in  ha i r l ine  ice  lenses  hor izon ta l l y  o r ien ted
have been observed in  the  grave l  f ines .  on ly  one occur rence o f  i ce
in  the  grave l  (6  inches  th ick  a t  a  depth  o f .  L4 .3  fee t ,  Tp  z9)  has  been
o b s  e r v e d .

A brown s i l t y  g rave l  has  been observed a t  the  a i rs t r ip i  g ra in
s ize  d is t r ibu t ions  o f  th ree  sarnp les  are  shown in  F tg .  6 .  The mater la l
has a signi f icant ly higher si l t  and clay content than the townsite gravels,
and in  r r rany  cases  rnay  be  descr ibed as  a  s i l t  c lay  w i th  s tones  and sand.
With stones larger than I /2 inch rernoved, the l iquid l imit  ranges frorn
26 to  36  per  cent  and averages  z r  per  cent ;  the  p las t i c i t y  index  ranges
f ro rn  9  to  I6  per  cent  and averages  l l  per  cent .

This rnatr ix of s i l t  wi th sand and stones is wel l  bonded with
ice  no t  usua l ly  d iscern ib le  by  eye .  A t  the  top  o f  the  depos i t  the  we l l
bonded f rozen so i l  rna t r i x  l s  in te r rup ted  by  hor izon ta l  layers  o f  i ce  up
to  I  inch  th ick ;  these decrease in  s ize  and f requency  w i th  depth  and
a l rnos t  d isappear  a t  the  bo t tom o f  the  depos i t .  I ce  w i th  s i l t  inc lus ions
h a s  a l s o  b e e n  o b s e r v e d  i n  t h e  r n a t e r i a l  ( s e e  r r l c e t f ) .  T h e  i c e  c o n t e n t
th roughout  the  mater ia l  ranged f rom t9  to  92  per  cent  and averaged
34 per  cent .
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G r e y  G r a v e l

A  grey  grave l  w i th  sand or  s i l t  has  been observed in  a reas
m a p p e d  a s  b r o w n  g r a v e l s  o r  d e e p  p e a t  d e p o s i t s  ( F i g .  5 ) .  A t  t h e s e
loca t ions ,  the  grey  grave l  l ies  underneath  e i ther  b rown sandy grave l
o r  g rey  f ine  gra ined rna ter ia ls .  The depos i ts  usua l ly  occur  near  the

end o f  tes t  p i t  penet ra t ions ,  and vary  in  th ickness  f ro rn  z  to  5  fee t
a l though one depos i t  i s  known to  be  a t  leas t  9  fee t  th ick .  Grey  grave l
i s  found a t  depths  exceed ing  7  f .ee t  and fo r  tha t  reason has  no t  been
ut i l i zed  as  ex tens ive ly  as  the  brown grave l  even though i t  i s  a
super io r  mater ia l  pe t rograph ica l l y .

The gra in  s ize  d is t r ibu t ions  o f  th ree  grey  grave l  sarnp les
f ro rn  the  towns i te  a rea  are  shown in  F ig .  7 .  on  a  g ra in  s ize  bas is ,
i t  i s  s im i la r  to  the  brown grave l .  F ie ld  dens i ty  de ter rn ina t lons  o f
13  f rozen grey  grave l  samples  car r ied  ou t  in  r955 ernphas ize  the
s i rn i la r i t y .  These averaged 139 Ib /cu  f t .

I ce  segregat ion  in  the  grey  grave l  i s  usua l ly  s i rn i la r  to
tha t  in  b rown grave l ,  be ing  ind iscern ib le  by  eye  bu t  cernent ing  the
rna ter la l  in to  a  hard  mass .  In  sorne  cases ,  however ,  the  grey  grave l
b lends  in to  a  p redorn inant ly  f ine  gra ined rna ter ia l  rn ixed  w i th  s tones .
Here  the  ice  concent ra t ions  can be  s ign i f i can t ly  h igher .  For  I7
sarnp les  w i th  normal ly  on ly  randorn  th in  hor izon ta l  i ce  lenses ,  the
a v e r a g e  i c e  c o n t e n t  w a s  o b s e r v e d  t o  b e  l ?  p e r  c e n t .

A  grey  s i l t  to  c lay  g rave l  has  a lso  been observed a t  the
a i rs t r ip  where  i t  i s  over la in  by  a  b rown s i l t y  g rave l .  The gra in
s ize  d is t r ibu t ions  o f  th ree  sarnp les  are  shown in  F ig .  7 .  As  is  found
wi th  the  brown grave ls ,  the  grey  a i rs t r ip  g rave ls  have h igher  concen-
t ra t ions  o f  f ine  gra ined par t i c les  than the  towns i te  g rave ls .  The l iqu id
l im i ts  o f  f ines  pass ing  a  No.  60  s ieve  ranged f ro rn  z0  to  52  per  cent
a n d  a v e r a g e d  3 5  p e r  c e n t .  T h e  p l a s t i c i t y  i n d e x  i n  t h e s e  t e s t s  r a n g e d
f r o m  7  t o  Z Z  p e r  c e n t  a n d  a v e r a g e d  l 5  p e r  c e n t .

The grey  rna t r i x  o f  s i l t y  g rave l  a t  the  a i rs t r ip  was we l l
bonded by  ice  a l though i t  was  no t  usua l ly  v is ib le  by  eye .  Random f ine
h o r i z o n t a l  i c e  l e n s e s  u p  t o  t / B  i n c h  t h i c k  w e r e  a l s o  o b s e r v e d .  I c e
conten ts  were  genera l l y  low and fo r  f i ve  sarnp les  ranged f rom z  to
2 3  p e r  c e n t  a n d  a v e r a g e d  l 6  p e r  c e n t .

Sub -rounded and angular

to  3  i nches  i n  d ia rne te r  we re  f ound

T h e s e  w o u l d  h a v e  p a s s e d  u n n o t i c e d

su lphu r  odou r  i n  t he  t es t  p i t  as  t he

pebb les  o f  a r  seno -pyr i te  f . ro rn  |  /  4

t h r o u g h o u t  t h e  d e p o s i t  i n  1 9 5 7 .

except  fo r  the  unusua l  gar l i c  o r

randorn ly  loca ted  pebb les  were  broken



by the pneumatic hamrner

subsequent ly  observed in

Boot  Creek .

F ine  Gra ined So i ls

- I Z -

.  Pebb les  o f  a rser lo -pyr i te  have been

the  grey  grave l  bor row p i t  mater ia l  near

Fine grained soi ls in the Inuvik townsite area are di f f icul t
to  descr ibe  because o f  the i r  w ide  var ia t ion  and occur rence.  Le  genera l ,
they  rnay  be  separa ted  in to  two broad subd lv is ions  on  the  bas is  o f
occur rence and gra in  s ize  d is t r ibu t ion  as  fo l lows:
(a )  p redorn inant ly  s i l t  s ized  grey  so i l s  wh ich  usua l ly  occur  be low the

brown or  g rey  towns i te  g rave ls ,  and
(b)  ye l low to  g rey  brown s i l t  c lays  w i th  sand or  s tones  wh ich  are

found near  the  ground sur face .

Predomlnant ly  s l l t  s ized  grey  so i l s  have been observed under
brown or  g rey  grave l  th roughout  the  towns i te  a rea .  The th ickness  o f
these depos i ts  a t  t i rnes  exceeds z0  fee t ,  a l though fo r tunate ly ,  they
occur  in  on ly  one or  two areas  imrned ia te ly  under  the  rnoss  and peat
rnant ' le .  A t  t l rnes ,  the  depos i ts  ,con ta in  s tones .and sands  bu t  the
s ign i f i can t  fea ture  is  the  la rge  lce  concent ra t ions .

The ice  in  these f ine  gra ined so i l s  i s  usua l ly  in  the  fo r rn  o f
c lose ly  spaced hor izon ta l  layers  o r  lenses  vary ing  ln  th ickness  f rom
t /16  to  3 f  4  inc?- .  In  many cases  the  arnount  o f  i ce  inc reases  to  such
an ex ten t  tha t  the  rna ter ia l  resernb les  lce  w i th  s i l t  inc lus ions  (see r r l ce t l ) .

The gra in  s lze  d is t r ibu t ion  o f  four  typ icar  sarnpres  o f  g rey
s i l t  i s  shown in  F ig .  8 .  F ie ld  dens l ty  de terminat ions  o f  l3  samples
showed an average dens i ty  o f  t I6  \b /cu  f t  (s tandard  dev ia t ion  9  7b /cu  f t l ,
and  the  average ice  conten t  o f  27  sarnpres  was 4 l  per  cent  (s tandard
dev ia t ion  24  per  cent ) .

The second broad subd iv is ion  o f  f ine  gra ined so i l  in  the
Lnuv ik  reg lon  is  a  g rey  to  ye l low ish  brown s i t t  c lay  w i th  some sand or
s tones .  I t  occurs  c lose  to  the  sur face  ch ie f l y  in  the  upper  f la t ,  above
or  nor th  o f  the  towns i te .  The gra in  s lze  d is t r ibu t ion  o f  four  samples
is  shown in  F ig .  9 .  I ce  segregat ion  in  the  rna ter ia l  i s  h igh  and var les
f ro rn  hor izon ta l  o r  i r regu la r ly  o r ien ted  ice  layers  up  to  3 /4  inch  th ick
to  la rge  ice  layers  f ro rn  L  to  Z  fee t  th ick .

Si l t  c lays with sorne sand and stone, sirni lar to the Inuvik upper
f la t  f ine  gra ined so i l s ,  have been observed south-eas t  o f  Long Lake.
The gra in  s ize  d is t r ibu t ion  o f .  rz  sarnp les  is  shown in  F ig .  10 ,  as  we l l
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as  tha t  o f  two samples  f rom the  drurn l ins  nor th -west  o f  Long
Lake.

The low f la t  re l ie f  and the  s tun ted  to  sparse  vegeta t ion
nor th  o f  the  towns i te ,  th rough wh ich  the  r rNavy  Roadr  has  been bu i l t ,
has  some in te res t ing  ground phenornena.  Fros t  rnounds 4  to  5  fee t  in
d ia rne ter  and up  to  Z  fee t  h igh  are  f requent .  In  many loca t ione they
have rup tured  in to  so i l  exposures  known as  c lay  bo i l s .  A  gra in  s ize
d is t r ibu t ion  o f  the  rna ter ia l  i s  shown in  F ig .  l l .  The c lay  s ized
f rac t ion  is  the  h ighes t  observed a t  Inuv ik .  The l iqu id  l i rn i t  o f  the
r n a t e r i a l  i s  5 2  p e r  c e n t  a n d  t h e  p l a s t i c i t y  i n d e x  l 8  p e r  c e n t .

I c e

Ice  rnasses ,  o r  so i l  w i th  so  rnuch ice  tha t  i t  may be  cons idered
ice ,  have been observed a t  vary ing  depths  th roughout  the  towns i te  a rea
(F ig .  Lz \ .  Th is  i ce  i s  ch ie f l y  assoc ia ted  w i th  f ine  gra ined so i l s  o r
peat ,  a l though one or  two ice  r r rasses  have been observed in  b rown or
gr  ey  g rave l .

c l e a r  i c e  t h i c k n e s s e s  r a n g e  f r o r n  r  t o  2 4  i n c h e s .  T h e y  a r e
rnost of ten found in peat and to a lesser extent in the grey f ine grai ,ned
so i ls .  In  the  peat  in  the  towns i te  a rea  depths  to  i ce  range f rom 6  inches
to  6  fee t ,  w i th  an  average o f  3  fee t .

Ice wlth soi l  inclusions is rnost cornrnonry found in f ine
g r a i n e d  s o i l s .  T h e s e  d e p o s i t s  r a n g e  i n  t h i c k n e s s  f r o r n  6  i n c h e s  t o  l Z
fee t ,  bu t  on  the  average they  are  approx i rna tery  5  fee t  th ick .  They  are
found on  the  towns i te  f la t  a t  depths  rang lng  f ro rn  l z  to  l5  fee t ;  In  the
r r indus t r ia l t r  a rea ,  and par t i cu la r ly  in  the  whar f  kno l l  a rea ,  i ce  w l th
so i l  inc lus ions  is  found a t  sha l lower  depths  f ro rn  6 .5  to  l6  fee t .

The upper  towns i te  f la t ,  on  wh ich  no  rna jo r  cons t ruc t ion  is
p lanned a t  p resent ,  has  c lear  i ce  masses  averag ing  I  foo t  th lck  ln  a
f ine  gra ined so i l  w i th  s tones  a t  depths  rang ing  on ty  f to -  l5  to  30  inches .

Ex tens ive  r r rasses  o f  i ce  and ice  w i th  so i l  inc lus ions  have
been observed in  the  bor row p l ts  south  o f  Boot  Creek .  One 3- foo t  th ick
mass o f  i ce ,  under la in  by  brown grave l ,  was  uncovered be low 3  fee t
o f  rnoss  and peat .  A t  another  loca t ion  nearby  (known as  r l l ce  H i l l t t ) ,
a  tes t  p i t  12  fee t  deep revea led  z  fee t  o f  b rown grave l  under la in  by
ice  and ice  w i th  s i l t  inc lus ions  to  the  depth  a t  wh ich  the  tes t  p i t  was
abandoned.
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No ice  masses  have been observed ln  the  druml in - l i ke

htus ln the vlc ini ty of Long Lake. one test pi t  tn the low f lats on the
nor th -eas t  end o f  the  lake ,  however ,  d ld  revea l  two ice  masses  6
inches thick at depths of t8 and 30 lnches in a grey sandy gravel mlxed
with gilt and clay.

In  the  a i rs t r ip  a rea  one tes t  p l t  in  an  8- foo t  deep peat

deposlt  revealed only one Large lce lens 2 inches thick at a depth of
2 l  lnches .  Ice  w i th  s i l t  inc lus ions  wasrhowever ,  observed in  a l l  four
tes t  p i ts  (F ig .  l3 ) .  Th is  fo rm o f  l ce  segregat lon  s ta r ted  in  o r  jus t

under the organic mater ial  and cont lnued for 4 feet ln two test pl ts
and ln I  foot In one test pl t .  Lr the fourth test pi t ,  with relat lvely
l l t t le  o rgan ic  o r  peat  cover ,  the  lce  w i th  s i l t  inc lus ions  appeared 3
feet below the ground surface and cont inued for only I  foot.

pEPTH OF THAW (ACTTVE LAYER)

The seasona l  depth  o f  thaw in  permaf ros t  a reas ,  in  what  rs
commonly  known as  the  r rac t i ve  layer , I t  has  long been recogn lzed.
Although i ts var iabi l i ty has also been known, there is st l1l  a tendency
for  eng lneers  to  regard  i t  as  a  de f in i te  th ickness  fo r  a  loca l i t y .

In fact i t  is sorne ref lect lon of the energy avai lable in a
local i ty to thaw frozen ground. Predict ion of the energy change between
the  te r ra ln  sur face  and the  a tmosphere  cannot  be  read i l y  reduced to  a
s imp le  bas is ,  however ,  even though the  resu l t  i s  a  s lmp le  concept
such as the depth of thaw. The dorninant weather elements that af fect
th is  energy  change are  sunsh ine ,  a i r  tempera ture  and w ind .  In  add l t lon ,
re l ie f ,  o r ien ta t ion  and the  presence o f  nearby  ob jec ts ,  as  we l l  as  the
absorp t iv l t y  and emiss lv i ty  charac ter is t i cs  o f  the  sur face  lnvo lved,
enter into the problem. Addit ional cornpl icat ion is provided by the
effects of precipi tat ion, condensat ion, evaporat ion, plant t ranspirat ion
and the  thermal  charac ter is t i cs  o f  the  so i l .  Even i f  a I I  o f  these
individual factors could be rneasured, there remains the problem of
recombin ing  these var iab les  in  the  ca lcu la t ions .

Engineerlng planning and design in the north require some
knowledge of the seasonal depth of thaw for a local i ty.  In part icular,
the range of depths of thaw under or lginal  terrain condit ions and some
indlcat ion of the increase in the depth of thaw frorn the disturbance
caused by  cons t ruc t ion  are  requ i red .  The fo l low ing  observa t ions  a t tempt
a f i rst  approximation of these quest ions for Lruvik.  The 1954 Inuvtk
depth  o f  thaw observa t lons  re f lec t  o r ig ina l  te r ra in  cond i t lons .  Those fo r
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1957 serve  as  an  ind ica t ion  o f  the  immedia te  changes in  depth  o f  thaw
that can be ant ic ipated during ini t ia l  disturbance of an area.

1954 Inuvik Depth of Thaw (Act ive Layer)

Dur ing  Ju ly  and August ,  1954,  be fore  occupat ion  and be fore
any  cons t ruc t ion  in  the  Inuv ik  reg ion ,  25  tes t  p i ts  were  excavated
for  p re l im inary  so i l s  and permaf ros t  inves t iga t lon .  The depth  o f  thaw
was recorded when each tes t  p i t  was  s ta r ted  and is  shown in  F ig .  L4 .
trstead of plot t ing the date on which the depth of thaw was observed,
the  r r thawing  indexr r  fo r  the  da te  has  been used ( the  thawing  index  is  a
cumula t ive  to ta l  o f  the  number  o f  degrees  above 32"F o f  the  average
a i r  tempera ture  fo r  each day  up  to  the  da te  o f  observa t lon) .  The
thawing index  is  used as  a  f l rs t  approx imat ion  o f  the  energy  expended
in  thawing  f rozen so i l .  The rnany  l im i ta t ions  o f  accept ing  a  measure  o f
a i r  tempera ture  to  re f lec t  energy  changes are  apprec la ted  bu t  a re
consider ed just i f iable in this pr el i rninary qual i tat ive engineering
appra isa l .  I t s  use  a l lows a  more  conven ien t  compar ison  o f  s im l la r
records  fo r  d i f fe ren t  years  and loca t ions .  A lso  inc luded in  F ig .  14
is a br ief  notat lon of the thawed rnater ial .

Depth of thaw observat ions rnade late durlng the 1954
thawlng season are  o f  in te res t  s ince  they  o f fe r  some ind lca t ion  o f  the
act ive layer at Inuvik before occupat ion. As would be expected, the
thlckness of the moss and peat mantle has a signi f icant effect on the
depth of thaw. Observat lons on t lne ZZnd of August ( thawing index 1938
d e g r e e  d a y s )  r e c o r d  a  r a n g e  o f  t h a w  f r o m  r z  i n c h e s  i n  p e a t  t o  5 l
lnches  in  g rave l  w l th  a  4 - inch  cover  o f  moss  and peat .

Dur ing  the  surnrner  o f  1957,  n ine  areas  in  the  immedia te
vlcini ty of the Inuvik townsite were chosen for depth of thaw observat ions
to  g ive  representa t ive  seasona l  thaw in fo rmat ion  on  und is tu rbed te r ra in
wi th  vary ing  cover  o f  t rees ,  shrubs  and rnoss ;  on  d is tu rbed areas  where
t rees  and shrubs  had been re r r loved;  and on  s t r ipped areas  r r r ihere  a l l
the  l i v ing  organ ic  cover  had been re rnoved.  Thaw measurements  were
rnade by  prob ing  and w i th  tes t  p i ts .  Three to  s ix  thaw depths  were
rnade a t  each loca t ion  and the  average va lue  recorded.  The observa t ions
were  car r ied  ou t  rnonth ly  o r  tw ice  rnonth ly  as  the  season progressed.

F igure  15  records  the  ex t re rne  l i rn i ts  o f  the  depth  o f  thaw
(p lo t ted  versus  degree days  o f  thaw)  fo r  s t r ipped,  d is tu rbed and und ls tu rbed
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terrain at huvlk durlng 1957. As expected, signi f icant dl f ferences
in the depths of thaw for str ipped and undistrubed areas are very
evident,  and sorne indicat ion of the var iabt l t ty within these two terraln
groups  ls  a lso  ob ta lned"

In  ne i ther  und is tu rbed nor  d is tu rbed areas  (where  the  moss
has been le f t  in tac t )  cou ld  the  observa t ions  de tec t  d i f fe rences  in  depth  o f
thaw that would be signi f icant frorn a construct ion point of  v iew. Thus the
domlnant  fac to r  i s  the  moss  cover ;  the  presence or  absence o f  t rees
and shrubs does not appear to affect depth of thaw appreciabLy.

In areas str ipped of vegetat ion the domlnant factor appear6
to  be  the  under ly ing  so i l  t14pe.  F ine  gra ined so l l s  show less  thaw
than coarse grained soi ls.  At Inuvlk the f lne gralned sol ls usual ly
contaln more ice than the coarse gralned soi ls so that a dlst lnct ion
based so le ly  on  gra in  s ize  ls  no t  genera l l y  in  o rder "

Thus the maxlrnurn observed depths of thaw experienced
at Inuvik just three years after occupat ion are approximately Z f .eet
ln  e l ther  und ls t rubed or  d ls tu rbed areas  where  the  rnoss  cover  i s  le f t
intact;  approximately 5 feet in areas str ipped of rnoss and underlaln
by  f ine  gra ined so l l s ;  and 8  fee t  in  a reas  s t r lpped o f  moss  and under la ln
by coarse grained soi ls.  The volurne changes or the terraln elevat ion
changes assoclated with these thaws have not been recorded but do forrn
a part  of  future studies. The lmpl icat ions of such terrain sett lements
should be consldered in any englneering planning and desrgn.

SOIL TEMPERATURES

Sol l  ternperature observat ions at the townsite ref lect ing
origlnal  condlt ions have not been obtained. Some lndicat ion of these,
te rnpera tures  ls  poss ib le ,  however ,  f rom records  o f  two thermocoup le
lnstal lat ions made there in August 1955 as wel l  as frorn one at the
a l rs t r ip  in  March  1957.  There  have been many d i f f i cu l t les  w i th  f ie ld
instal lat ions and the probabl l i ty of  observer error in some instances
is considerable. I t  is evldent that the results can be quest ioned for both
o f  these reasons .  The observa t ions ,  however ,  a re  inc luded w i th  the
thought that sorne qual i tat ive appraisal  of  or lginal  soi l  ternperatures is
p o s  s i b l e .

Thermocoup le  Ins ta l la t ion  ATX -  I5

on August l7 1955, four days after a therrnocouple was instal led
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a t  a  d e p t h  o f . 4 7  f e e t ,  a  t e m p e r a t u r e  o f . 2 9 . 3 " t r ' w a s  r e c o r d e d .  B y

the  ZZnd o f  Septernber ,  when observa t ions  fo r  the  year  ended,  the

t e r n p e r a t u r e  h a d  d e c r e a s e d  t o  2 7 .  4 o F .

Observa t ions  fo r  the  year  1956 were  resurned ln  June and

cont inued interrni t tent l .y on approxirnately a weekly basis unt i l

Septernber  22 .  For  th is  in te rva l  the  observed te rnpera tures  ranged

f r o m  2 4 . 5  t o  2 6 . 5 " F .  T h e  a v e r a g e  s o l l  t e r n p e r a t u r e  f o r  e l e v e n

observa t ions  in  th is  in te rva l  was  25 .7"  F  (s tandard  dev la t ion  0 .  5 'F  ) .
Much o f  the  dev ia t ion  can be  a t t r ibu ted  to  observer  e r ro r .

Observat ions for 1957 began on 25 June and ended on 6

October .  The average o f  e igh t  tw ice- rnonth ly  observa t ions  was 26 .  L"F

(w i th  no  s ign l f l can t  s tandard  dewia t ion) .  Observa t ions  fo r  1958 began

on I6  June and ended on  I4  Septernber ,  w i th  observa t ions  aga in  on  a

tw ice-month ly  bas is .  The average so i l  te rnpera ture  fo r  seven such

o b s e r v a t i o n s  w a s  2 5 . 9 "  F  ( w i t h  a  s t a n d a r d  d e v i a t i o n  o f  0 .  3 " F ) .

In  summary ,  a  te rnpera ture  a f .25 .  p "F  a t  a  depth  o f -  47  fee t

has  been observed a t  Inuv lk .  Th is  te rnpera ture  has  no t  changed

a p p r e c i a b l y  i n  t h e  y e a r s  1 9 5 6  t o  1 9 5 8 .

Thermocouple Instal lat ion ATX -1 2

The ins ta l la t ion  is  loca ted  in  B lock  28 ,  sou th  o f  D ls t r ibu tor

St ree t  and south-eas t  o f  the  f i reha l l .  Or ig ina l l y ,  no  cons t ruc t ion  was

contemplated in the area but the construct ion of the nearby ut i l idor

has  now d is tu rbed i t .  The ins ta l la t ion  has  ther rnocoup les  l ,  Z ,  3 ,  4 ,

5 ,  7 . 5 ,  1 0 ,  L 2 . 5 ,  1 5 ,  I 7 . 5  a n d  2 0  f . e e t  b e l o w  t h e  g r o u n d  s u r f a c e  a t t a c h e d

to  a  p i le .  The loca t ion  was s tearned and the  p i le  d r iven  to  depth  on

August  13 ,  1955.  So i l  te rnpera ture  observa t ions  fo r  t lne  Z- ,  5 - ,  l0 - ,

15-  and Z0- f .oo t  depths  f .o r  1956 are  shown in  F ig .  L6 .  Observa t ions

cont inued a t  the  ins ta l la t ion  and the  records  fo r  1957 are  shown in  F ig .  17 .

The observa t ions  fo r  1958 are  no t  inc luded in  th is  por t ion  o f  the  repor t ,

s ince a considerable arnount of construct ion act iv i ty has taken place in

t h e  a r e a .

Unfortunately,  i t  was not possible in 1956 and 1957 to make

cont inuous observat ions throughout the years and comrnents on the results

are  accord ing ly  d i f f i cu l t .  In  genera l ,  seasona l  te rnpera ture  changes are
d e t e c t e d  a s  d e e p  a s  2 0  f e e t .  T h e  o b s e r v a t i o n s  f o r  1 9 5 6  a r e  r a t h e r

errat ic l  this rnay be due to the fact that the instal lat ion had st i l l  not

re tu rned to  the  or ig ina l  g round te rnpera tures  a f te r  the  s teaming,

a l though r r lo re  p robab ly  i t  i s  the  resu l t  o f  observer  e r ro r .  The 195?
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observa t ions  appear  to  be  more  cons is ten t  and are  in  genera l

agreement  w i th  the  1956 observa t ions .

Thermocoup le  L rs ta l la t ion ,  A i rs t r ip  Box  No.  I  (Green)

The a l rs t r lp  thermocoup le  lns ta l la t ion  Box  No.  I  (Green)

is  loca ted  approx imate ly  1 ,000 fee t  nor th  o f  the  a i rs t r ip  and
approx imate ly  200 fee t  eas t  o f  the  a l rs t r ip  road in  re la t i ve ly  und is -
tu rbed te r ra ln  tha t  i s  cons idered representa t ive  o f  the  area .  The
ins ta l la t ion  cons ls ts  o f  th ree  thermocoup les  each a t  0 ,  0 .  5 - ,  l  - ,

Z - ,  3 - ,  4 - ,  5 - ,  l 0 -  a n d  l 5 - f o o t  d e p t h s .  T h e  i n s t a l l a t i o n  w a s  m a d e
i n  a  t e s t  p i t  d u r l n g  r z  t o  l 5  M a r c h ,  1 9 5 2 .  s o i l  t e m p e r a t u r e  o b s e r -
va t lons  a t  depths  o f  2 ,  5 ,  l0  and l5  fee t  a re  shown tn  F ig .  lB .

In  genera l ,  two charac ter is t i cs  o f  so l l  tempera tures  are
wel l  i l l us t ra ted .  The range (o r  ampl i tude)  o f  g round tempera tures  as
they  are  a f fec ted  by  seasona l  a i r  te rnpera tures  decreases  w i th  depth .
For example, at  a depth af" 2 feet the range of sol l  ternperatures is
from approxirnately l3 to 39"F, whi le at a depth of I5 feet the range
ie only from 22 to 29"F. There is also a t ime lag during which rnlnlrnum
and rnax i rnum so i l  tempera tures  are  recorded and wh ich  inc reaseg
with depth. At 2 feet,  the mlnirnum soi l  temperature occurs in March
and the rnaxirnum in August.  At l5 feet the minirnurn soi l  temperature
occurs in June and the maxlrnum ln January, or approximately slx
months after the air  ternperature extref i tes.
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