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Figure 3.  Air photo of 1992 (A27836-84). P olygon  1
represen ts a  disturb ed a rea , in  un its Mr a n d T.M. P olygon  2 
represen ts a  pa st b ea ch spit in  un it Mr. P olygon  3 represen ts
a  sub sequen t reworked a rea  m ostly in  un it T.M. P olygon  4 
represen ts a n  a rea  of fill m a teria l.

Authors: N. Short, A.-M., LeBlanc, and
O. Bellehumeur-Génier

Geology b y I. McMa rtin , 1997–1999
Surficia l geology da ta  con version  b y D.E. K err, 2016

Geology ha s b een  spa tia lly a djusted to fit the upda ted b a se.

SEASONAL SURFACE DISPLACEMENT DERIVED FROM DINSAR
RANKIN INLET

Nun a vut
1:35 000

0500 500 1000 1500 2000 2500 3000m

Preliminary Preliminary Preliminary PreliminaryPreliminary

Preliminary Preliminary Preliminary Preliminary Preliminary Preliminary Preliminary

Preliminary publications in
this series have not been

scientifically edited.

Title photogra ph: R a n kin  In let in uksuk, R a n kin  In let, Nun a vut.
P hotogra ph b y A.-M. LeBla n c. 2016-055

The Geologica l Survey of Ca n a da  welcom es correction s or
a ddition a l in form a tion  from  users.

Da ta  m a y in clude a ddition a l ob serva tion s n ot portra yed on
this m a p.See docum en ta tion  a ccom pa n yin g the da ta .
This pub lica tion  is a va ila b le for free down loa d through

GEOSCAN (http://geosca n .n rca n .gc.ca /).

Mr

Mr Mr

Mi

Tb
T.M

Mi R

1 2

4

3

Runway

Apron 1

Apron 2

Tax
iway A

Tax
iway B

Tax
iwa

y C

Military buildings

Rankin Inlet Area
In  town , the m odifica tion  of surfa ce con dition s b y a ddin g fill m a teria l (roa ds, a irport in fra structure, gra vel pa ds b elow
b uildin gs, etc.) reduced the a m oun t of sea son a l down wa rd displa cem en t; these a rea s a re usua lly m ore sta b le tha n  their
n a tura l surficia l foun da tion . The com m ercia l a rea s, a lso loca ted on  pa st m in in g fa cilities, a ppea red slightly m ore sta b le tha n
the residen tia l a rea s. This is especia lly a ppa ren t in  the old pa rt of town  (residen tia l), a lthough b oth a rea s a re loca ted on  till
a n d m a rin e un differen tia ted sedim en ts (un it T.M). This phen om en on  wa s a lso ob served a t the a irport where the run wa y, the
run wa y shoulders, a pron s, ta xiwa ys, a n d the m ilita ry fa cility a ppea red m ostly sta b le.
.....The n a tura l terra in  n orthwest of the curren t run wa y wa s a ltered severa l tim es durin g con struction  a n d upgra din g of the
a irport fa cilities (Fig. 1; polygon s 1 a n d 3). A well-developed n etwork of ice-wedge polygon s, loca ted in  a  topogra phic high
m a de of m a rin e b ea ches (un it Mr), wa s clea rly visib le a t the n orth en d of the run wa y in  1961, b efore the run wa y exten sion
(Fig. 2). Despite the n um erous ice-wedges, the sa n d a n d gra vel of the Mr un it wa s prob a b ly used a s a  source of fill m a teria l
for run wa y exten sion . A sub set of this reworked sector (m ostly on  un it T.M), a ppea red drier (m ore recen t) on  the 1992 a ir
photo, which perfectly m a tches the a rea  of sta b le DIn SAR  va lues (Fig. 1 a n d 3; polygon  3).
.....An other sub set of the Mr un it, on  the n orthea st of the run wa y, rem a in ed m ore or less un touched through tim e. This a rea
in cludes a  pa st b ea ch spit (McMa rtin , pers. com m ., 2016) a n d is m ore sta b le tha n  the surroun din g terra in  (Fig. 1 to 3;
polygon  2). P olygon  2 is m ore sta b le tha n  the reworked Mr a n d T.M un it a rea s (polygon  1) on  the n orthwest of the run wa y
(Fig. 1). Fill m a teria l wa s a lso used on  the n orthea st side of the run wa y where the DIn SAR  shows sta b le groun d (Fig. 1 a n d
3; polygon  4).
.....In  a ddition , in  1993, a  la yer of rigid styrofoa m  in sula tion  wa s in corpora ted in  the b a se structure of the run wa y to lim it
degra da tion  of the un derlyin g perm a frost a n d pa vem en t resurfa cin g wa s a lso don e in  2008 (LP S Avia tion  In c., 2010).
Accordin g to the DIn SAR  results, the n a tura l foun da tion  of the run wa y (m ostly on  un it Mr), the use of fill m a teria l for
em b a n km en t, m itiga tion  m ethod (in sula tion ) a n d m a in ten a n ce seem ed to ha ve pla yed a  role in  m a in ta in in g the run wa y in
opera tion a l con dition . Ta xiwa y C is the on ly section  of the a irport showin g sign ifica n t displa cem en t. Further in vestiga tion  in
this a rea  would b e n eeded to iden tify the ca use.
.....Som e b uildin gs a n d roa ds, in cludin g portion s of the a irport a rea  were b uilt on  sm a ll la kes dra in ed prior to con struction .
These a re shown  a s historica l la kes in  the in set a b ove (from  1965 a ir photo (A18916-104)). There is n o ob vious rela tion ship
b etween  the presen ce of pa st la kes a n d rela tively high down wa rd displa cem en t va lues. Most of the historica l la kes were
loca ted in  b ea ch, n ea rshore, a n d till a n d m a rin e un differen tia ted sedim en ts a n d the displa cem en ts within  these pa st la kes
a re m ost likely rela ted to the surficia l un its a n d/or the a ddition  of fill m a teria l.
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Cette ca rte m on tre les m ouvem en ts rela tifs du sol en tre
les prin cipa les un ités de terra in  de la  région  de R a n kin
In let a u cours d’un  été.  Les m ouvem en ts du sol
ca lculés découlen t de don n ées d’in terférom étrie
différen tielle pa r ra da r à syn thèse d'ouverture (DIn SAR )
pour l’été 2015. Les don n ées DIn SAR  on t été a cquises
pa r le sa tellite ca n a dien  R ADAR SAT-2, qui exploite un
ra da r à syn thèse d’ouverture (R SO) da n s la  b a n de C.
U n  sol sta b le représen te un e zon e où, selon  les ca lculs,
il n ’y a  pa s de cha n gem en t vertica l de la  surfa ce du sol
ou que celui-ci se situe à l’in térieur de la  m a rge d’erreur
(± 1,0 cm ) a tten due. En  gén éra l, les dépla cem en ts vers
le b a s représen ten t un  a b a issem en t de la  surfa ce du sol
(sub siden ce) de l’ordre de 1,0 à 2,5 cm , 2,5 à 4,0 cm ,
4,0 à 6,0 cm , 6,0 à 8,0 cm  et 8,0 à 14,0 cm . D’a utres
ca uses d’un  dépla cem en t a ppa ren t vers le b a s de la
surfa ce du sol pourra ien t être a ssociées à un
a b a issem en t du n ivea u de la  n a ppe d’ea u de surfa ce a u
cours de l’été ou à l’érosion  de sédim en ts. U n
dépla cem en t vers le ha ut correspon d à un e ha usse de
la  surfa ce du sol de 1,0 à 5 cm . Ces zon es n e
représen ten t que 0,3% de la  couverture tota le de la
ca rte DIn SAR . Les zon es sa n s don n ées son t le résulta t
d’un e perte de cohéren ce in terférom étrique. Ces zon es
correspon den t typiquem en t a ux éten dues d’ea u et a ux
surfa ces rela tivem en t lisses qui n e produisen t pa s de
sign a l ra da r de retour ou à des zon es où un e
perturb a tion  im porta n te de la  surfa ce du sol produit des
sign a ux ra da r de retour qui n e peuven t être corrélés.

Résumé
This m a p shows the rela tive groun d surfa ce
displa cem en t b etween  the m a jor terra in  un its durin g
on e sum m er in  the a rea  of R a n kin  In let. The groun d
displa cem en t wa s derived usin g differen tia l
in terferom etric syn thetic a perture ra da r (DIn SAR ) da ta
for the sum m er of 2015. DIn SAR  da ta  ca m e from  the
Ca n a dia n  R ADAR SAT-2 sa tellite which opera tes with a
C-b a n d SAR . Sta b le groun d represen ts loca tion s where
either n o vertica l cha n ge wa s ca lcula ted or where
displa cem en t wa s within  the expected ra n ge of error (±
1.0 cm ). Down wa rd displa cem en t represen ts, in
gen era l, groun d surfa ce lowerin g (sub siden ce) on  the
order of 1.0 to 2.5, 2.5 to 4.0, 4.0 to 6.0, 6.0 to 8.5, a n d
8.5 to 14.0 cm . Other possib le ca uses of a ppa ren t
down wa rd displa cem en t could b e a ssocia ted with
down wa rd surfa ce wa ter ta b le m ovem en t throughout
the sum m er a n d sedim en t erosion . U pwa rd
displa cem en t represen ts a  surfa ce rise of 1.0 to 5 cm ,
which is on ly 0.3% of the tota l covera ge of the DIn SAR
m a p. Area s of n o da ta  result from  a  loss of
in terferom etric coheren ce. These a re typica lly wa ter
a n d other rela tively sm ooth surfa ces from  which there is
n o ra da r return , or where there ha s b een  sign ifica n t
groun d surfa ce disturb a n ce a n d the ra da r return s
ca n n ot b e correla ted.
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Sha ded relief im a ge prepa red b y O. Bellehum eur-Gén ier a n d
derived from  the digita l eleva tion  m odel crea ted from  50 cm

stereo-optica l sa tellite im a ges a cquired August, 2012
(W orldview-1) a n d Jun e, 2014 (W orldview-2). W orldview:

© Digita lGlob e, a ll R ights R eserved. 1 m  DEM crea ted usin g a
proprieta ry stereo im a ge m a tchin g process b y P hotoSa t
In form a tion  Ltd. Illum in a tion : a zim uth 315°, a ltitude 45°,

vertica l fa ctor 1x
Ma gn etic declin a tion  2016, 6°58'E, decrea sin g 4.2' a n n ua lly.

This m a p is n ot to b e used for n a viga tion a l purposes.

Figure 2.  Air photo of 1961 (A17162-71). P olygon s
represen t the ice wedge polygon  n etwork on  ra ised m a rin e
b ea ches a n d the b ea ch spit (un it Mr).
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Figure 1.  Airport sector seen  b y A) W orldview-2, Jun e 21, 2014, a n d B) DIn SAR . P olygon  1 represen ts a  disturb ed a rea , in  
un its Mr a n d T.M. P olygon  2 represen ts a  pa st b ea ch spit in  un it Mr. P olygon  3 represen ts a  sub sequen tly reworked a rea  
m ostly in  un it T.M. P olygon  4 represen ts a n  a rea  of fill m a teria l.
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Correlation with surficial geology
Surficia l geology wa s m a pped b y McMa rtin  (2002) a t a  sca le of 1:50 000 for the R a n kin  In let a rea  a n d upda ted recen tly to
con form  to the Surficia l Da ta  Model v. 2.1. The DIn SAR  results correspon d well with the expected displa cem en t a ssocia ted
with the cha ra cteristics of the surficia l geology un its. The m ost com m on  surficia l un its cla ssified a s sta b le a re b edrock (50%
of un it R ), gla ciofluvia l sedim en ts (sa n ds a n d b ouldery gra vel; in cludin g eskers, 43% of un it GF), a n d b ea ch sedim en ts
(sa n d a n d gra vel; gen era lly well sorted m a teria l, 38% of un it Mr). These un its gen era lly ha ve low pore ice con ten t, a n d will
n ot sub side upon  tha win g. The roa d n etwork, in cludin g the Iqa luga a rjuup Nun a n ga  Territoria l P a rk a ccess roa d, often
in tersects on e of these un its. Bedrock, esker a n d b ea ch sedim en ts com m on ly occur on  topogra phic highs, thus idea l for
roa d pa ths. The highest va lues of down wa rd displa cem en t (> -6 cm ), for sum m er 2015, a re m ostly a ssocia ted with in tertida l
sedim en ts (17% of un it Mi), delta ic sedim en ts (14% of un it Md), a lluvia l a n d m a rin e un differen tia ted sedim en ts (13% of un it
A.M), a n d n ea rshore sedim en ts (8% of un it Mn ). W ith the exception  of delta ic sedim en ts (coa rse sa n d, gra vel, a n d
b oulders), these un its a re cha ra cterized b y a  sign ifica n t a m oun t of fin e-gra in ed sedim en ts (silts a n d/or cla ys) which a re often
a ssocia ted with tha w-sen sitive terra in  (ice-rich). In  a ddition , the a lluvia l-m a rin e un differen tia ted sedim en ts a re cha ra cterized
b y surfa ce wa ter run off fea tures a n d high wa ter ta b le (McMa rtin , 2002). Therefore, the down wa rd displa cem en t ca lcula ted
b y DIn SAR  for this pa rticula r un it, m a y ha ve resulted from  a  com plex in tera ction  b etween  groun d surfa ce sub siden ce a n d
surfa ce wa ter m ovem en t. The rela tively high DIn SAR  down wa rd displa cem en t ob served for the delta ic sedim en ts (a t the
Melia din e R iver m outh), is likely rela ted to surfa ce wa ter m ovem en t a n d erosion .
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