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1.0 INTRODUCTION 

On b e h a l f  of t h e   D e p a r t m e n t  o f  I n d i a n   A f f a i r s  and N o r t h e r n  
D e v e l o p m e n t  ( D I A N D ) ,  C h a l l e n g e r   S u r v e y s  & S e r v i c e s   L t d .  
was c o n t r a c t e d   t o   u n d e r t a k e  a c o m p u t e r   b a s e d   a n a l y s i s  of 

b a t h y m e t r i c   d a t a   c o l l e c t e d   i n  t h e  C a n a d i a n   B e a u f o r t   S e a .  
The purpose of t h e   a n a l y s i s  was t o  l o c a t e  a n d   c h a r a c t e r i z e  
s u b t l e   b a t h y m e t r i c   h i g h s .  

G r a n u l a r   r e s o u r c e   d a t a  f o r  t h e  B e a u f o r t  Sea i n d i c a t e s   t h a t  

a l m o s t  a l l  of t h e  g r a v e l  d e p o s i t s  i d e n t i f i e d  a r e  l o c a t e d  
on s u b t l e   b a t h y m e t r i c  h i g h s ,  a n d  w i t h i n  a r e l a t i v e l y  

narrow r a n g e   o f  w a t e r  d e p t h s .   A n a l y s i s  o f  s e a b e d  
m o r p h o l o g y  a n d  d e t a i l e d   b a t h y m e t r y  is, therefore, u s e f u l  
i n  e s t a b l i s h i n g  any  b a t h y m e t r i c   c o n t r o l  of t h e   g e o l o g i c a l  
f r a m e w o r k  as r e l a t e d  to g r a n u l a r  resources, T h e   r e s u l t s  of 
a n   i n i t i a l   b a t h y m e t r i c  d a t a  a n a l y s i s  of t h e   W e s t e r n  
B e a u f o r t  ( Y U K O N )  C o n t i n e n t a l  S h e l f  d e m o n s t r a t e d   t h a t  

s u b t l e  b a t h y m e t r i c   a n o m a l i e s  w h i c h  may c o n t a i n  g r a n u l a r  
resources c a n  be i d e n t i f i e d  e f f i c i e n t l y  from t h e  raw 
d i g i t a l  data of hydrographic s u r v e y s .  ( C h a l l e n g e r ,  1986) 
The a b o v e  study, w h i c h  u t i l i z e d  a d i g i t a l  t e r r a i n   m o d e l  to 

represent  t h e  s e a b e d  sur face  i n  t he  form of a n   a x o n o m e t r i c  
p r o j e c t i o n  of meshed grids, revealed s e a b e d   f e a t u r e s  which 
were n o t   r e a d i l y   a p p a r e n t  o n  f i e l d  shee t s  o r  d e t a i l e d  
contour maps- 

The study f n d i c a t e d  t h a t  mesh g r i d  p l o t s   p r o v i d e d  a v i s u a l  
image of t h e  s e a b e d  w h i c h  i s  u s e f u l  f o r  g e n e r a l   g e o l o g i c a l  
i n t e r p r e t a t f o n   a n d   i d e n t i f i c a t i o n  of t h e   p r e s e n t s  of 
s u b t l e   b a t h y m e t r i c   a n o m a l i e s ,   b u t   t h e i r   u s e f u l n e s s   i n  
q u a n t i f y i n g  t h e  l o c a t i o n  a n d  magnitude of t h e   f e a t u r e  is 

l i m i t e d .  

T h e   p u r p o s e  of t h i s   i n v e s t i g a t i o n  was t o  f i r s t  perform a 

d e t a i l e d   a n a l y s i s  o f  s e l e c t e d  b a t h y m e t r i c   f e a t u r e s  

i d e n t i f i e d  o n  t h e  Y u k o n  S h e l f   f r o m  t h e  a b o v e  m e n t i o n e d  

p r o j e c t .  N e x t   a n  a n a l y s i s  of a s e c o n d  a rea  was u n d e r t a k e n  
t o  l o c a t e  and c h a r a c t e r i z e   b a t h y m e t r i c   f e a t u r e s   i n   t h e  
Erksak b l o c k  i n  t h e  Beaufor t  Sea. 

This r e p o r t   o u t l i n e s   t h e   w o r k   p e r f o r m e d   u n d e r   D e p a r t m e n t  
of S u p p l y  a n d   S e r v i c e s  (DSS) c o n t r a c t  f i l e  number  A7134-6- 
0 0 3 8 / 0 1 S T .   T h e   S c i e n t i f i c   A u t h o r i t y  f o r  t h i s  project was 

Mr. Robert J. Gowan, P. G e o l . ,   G e o t e c h n i c a l  A d v i s o r ,  Land 

Management  Division, D I A N D .  
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2 - 0  DIGITAL TEBRAIH MODELLING 

A t h r e e   d i m e n s i o n a l   c o n t i n u o u s   s u r f a c e  m a y  b e   r e p r e s e n t e d  
o n  a two d i m e n s i o n a l   m e d i u m  i n  many ways. C o n t o u r   l i n e s ,  
s p o t   h e i g h t s ,   s h a d i n g   o r   c o l o r i n g  a r e  e x a m p l e s .  On a 

h y d r o g r a p h i c   c h a r t ,  t h e  s e a  b o t t o m  i s  g e n e r a l l y  
r e p r e s e n t e d   b y  spot depths s u p p l e m e n t e d   b y   c o n t o u r   l i n e s  
and c o l o u r  s h a d h g .   T h i s   s e r v e s  a s  a u s e f u l   t o o l  for t h e  
m a r i n e r  who must n a v i g a t e   v e s s e l s  of d i f f e r e n t  s i z e  a n d  

d r a f t  s a f e l y  t h r o u g h   c h a n n e l s  b u t  is n o t   a d e q u a t e  for  a n  
e n g i n e e r / g e o l o g i s t  who is a t t e m p t i n g  t o  a n a l y z e   t h e  

seabed t o p o g r a p h y .  Through the u s e  of d i g i t 8 1   t e r r a i n  
m o d e l l i n g   t e c h a i q u e s ,  m o r e  s u i t a b l e  m e t h o d s  o f  
r e p r e s e n t i n g   s e a b e d  topography are  p o s s i b l e .  

2.1 Dig i ta l  Terrain H o d e l s  

A d i g i t a l  t e r r a i n  model  is a n u m e r i c   r e p r e s e n t a t i o n  of 
c o n t i n u o u s   s u r f a c e .  A C a r t e s i a n   c o o r d i n a t e  s y s t e m  ( X , Y , Z )  
c a n  be used t o  d e f i n e   s u c h  a mode l .  Data t o  c o m p l e t e   s u c h  

a m o d e l  c a n  b e  c o l l e c t e d  i n  a v a r i e t y  o f  w a y s ,  f o r  
e x a m p l e ;  

1) In c o n v e n t i o n a l  land surveying X , Y , Z  d a t a  is c o l l e c t e d  
using a t h e o d o l i t e  and d i s t a n c e   m e a s u r e m e n t  d e v i c e .  

2 )  In p h o t o g r a m m e t r y ,   s t e r e o g r a p h i c   p h o t o g r a p h s  are used 
i n  an a n a l y t i c a l   r e c o v e r y  of t h e  X , Y , Z  g r o u n d   c o o r d i n a t e s .  

3 )  I n   h y d r o g r a p h i c   s u r v e y i n g   t h e   p l a n a r   c o m p o n e n t s  of 
s y s t e m  a r e  d e r i v e d  b y  s i m u l t a n e o u s   m u l t i p l e   d i s t a n c e  

m e a s u r e m e n t s   t o   k n o w n   s h o r e   t a r g e t s .  T h e  2 componen t  i s  
o b s e r v e d  as a d e p t h   m e a s u r e m e n t   t h r o u g h  w a t e r  to t h e  
s e a f l o o r .  

In b o t h  the l a n d  s u r v e y i n g   a n d   p h o t o g r a m m e t r i c  models  i t  

is p o s s i b l e  t o  v i s u a l l y   i n s p e c t   t h e   c o n t i n u o u s   s u r f a c e  

u s e d  f o r  t h e   c o l l e c t i o n  of t h e   d i g i t a l   d a t a   b a s e .  In the 
s u r v e y  a p p l i c a t i o n   t h e   s u r f a c e   c a n  be s e e n   w h i l e   t h e   d a t a  

is b e i n g   c o l l e c t e d .  I n  the p h o t o g r a m m e t r i c   a p p l i c a t i o n  
t h e   s u r f a c e  can be a n a l y z e d   s t e r e o g r a p h i c a l l y  b y  u s e  of 
o v e r l a p p f n g   p h o t o g r a p h s .  O n l y  i n  t h e  c a s e  o f  t h e  
h y d r o g r a p h i c   s u r v e y  is t h e  visual i n t e r p r e t a t f o n  o f  t h e  
s u r f a c e  t o p o g r a p h y  based s o l e l y   o n  a s u r f a c e   i n t e r p o l a t e d  
from s i n g l e  p o i n t s .  

2.2 DTH Products 

H y d r o g r a p h i c   d i g i t a l   t e r r a i n  m o d e l s  c a n   b e   p o r t r a y e d   i n  

v a r i o u s  ways i n c l u d i n g :  
1) spot elevations 
2 )  c o n t o u r s  
3 )  c o l o u r  coding 

4) mesh p e r s p e c t f v e s  

S p o t   E l e v a t i o n s  

T h e  s i m p l e s t ,  e n d  from a v i s u a l   p e r s p e c t i v e ,  t h e  l e a s t  
u s e f u l  way t o   p o r t r a y  a surface is t h r o u g h  t h e  use o f  
spot d e p t h s .   H y d r o g r a p h i c  c h a r t s  are  c r e a t e d  i n   t h i s  
manner  and are very  u s e f u l  f o r  t h e   m a r i n e r  since a g e n e r a l  

water depth for  an area is p r o v i d e d  quite a d e q u a t e l y .  T o  
p h y s i c a l l y   u a e   t h i s  product  a n d   v i s u a l i z e  s 3 d i m e n s i o n a l  
s u r f a c e   f r o m   t h i s   p r o d u c t  is difficult. 

C o n t o u r s  

C o n t o u r s   p r o v i d e  a b e t t e r   r e p r e s e n t a t i o n  of t h e   t r e n d  of a 
s u r f a c e   a n d  c a n  be e v e n  more u s e f u l  t o  t h e   m a r i n e r  

e s p e c i a l l y  w h e n   c o u p l e d  with s p o t   d e p t h s .  It: is p o s s i b l e  



t o  v i s u a l i z e   r e g i o n a l   t o p o g r a p h y   t h r o u g h   c o n t o u r   p l a n s  

w i t h  a r e l a t i v e l y   l a r g e   c o n t o u r   i n t e r v a l ,   b u t   t h e   v i s u a l  
r e p r e s e n t a t i o n   b e c o m e s   m o r e   c o n f u s i n g  u f t h  i n c r e a s i n g l y  

d e t a i l e d  c o n t o u r i n g  of smaller  t o p o g r a p h y  f e a t u r e s ,   a n d  
t h e   p r o d u c t  i s  s t i l l  a 2 - d i m e n s i o n a l  (2D) r e p r e s e n t a t i o n  
o f  a 3D s u r f a c e .  

C o l o u r   C o d i n g  

A s o m e w h a t  less  a n a l y t i c a l   t o o l   b u t  more p l e a s i n g  t o  t h e  

e y e  and s o m e w h a t  e a s i e r  t o  i n t e r p r e t  is t h e  s h a d i n g  of 
s p o t   e l e v a t i o n s ,   c o n t o u r s ,  o r  d e p t h   i n t e r v a l  areas u s i n g  
d i f f e r e n t  c o h u r s  t o   r e p r e s e n t   v a r i o u s   d e p t h   i n t e r v a l s .  
C o l o u r  c o d i n g  i s  m o s t   u s e f u l  when  used  t o  s u p p l e m e n t   o t h e r  
m e t h o d s  of p r e s e n t a t i o n .   S t i l l  we h a v e  a 2 D  
r e p r e s e n t a t i o n .  

Hesh P e r s p e c t i v e  

W i t h  t h e  a d v e n t  of t h e   c o m p u t e r  and more  i m p o r t a n t l y   t h e  

d e s k t o p   m i c r o - c o m p u t e r  t h e  c o m p u t i n g  power h a s   b e c o m e  
a v a i l a b l e  f o r  t h e  m a n i p u l a t i o n  of l a r g e  a m o u n t s  of 
h y d r o g r a p h i c  d a t a  and p o r t r a y a l  of t h i s   d a t a  i n  non- 
t r a d i t i o n a l   m e t h o d s  w h i c h  a r e  eas ie r  t o   v i s u a l i z e   a n d  
i n t e r p r e t .  Using a d f g i t a l  terrain model where  t h e  
v a l u e s  a r e  m a p p e d  t o  t h e  n o d e s  of a r e g u l a r   s p a c e d  g r i d ,  
mesh p e r s p e c t i v e   p l o t s  t h a t  give t h e  i n t e r p r e t a t i o n  of 3 
d i m e n s i o n s  can b e  p r o d u c e d .  

2.3 Mesh Perspective Select ion 

I n  o u r  3 - d i m e n s i o n a l  w o r l d ,  we s e e  a n d   i n t e r p r e t   o u r  
e n v i r o n m e n t   i n  3 dimensions. B e c a u s e  of t h i s  we f i n d  i t  

d i f f i c u l t   t o   i n t e r p r e t  3D r e s u l t s   t h a t  a r e  p r e s e n t e d   i n  a 

2D fashion. M e s h   p e r s p e c t i v e s   a l l o w  for i n t e g r a t i o n  and 

use  o f  l a r g e  a m o u n t s  of d a t a  i n  t h e i r   p r e s e n t a t i o n .  
W h e r e a s  1000 d e p t h s  w i l l  f i t  on a 2 b y  3 f o o t  map 10000 
d e p t h s  may b e  used in t h e  m a t h e m a t i c a l   g e n e r a t i o n  of a 3D 
s u r f a c e   t h a t  w i l l  also b e   p o r t r a y e d   o n  a 2 f o o t  b y  3 f o o t  

map. E x a g g e r a t i o n  of t h e   v e r t i c a l   c o m p o n e n t  of t h e   m o d e l  
a l l o w s  f o r   t h e   d e t e c t i o n  of s u b t l e   b a t h y m e t r i c   f e a t u r e s  
t h a t   o t h e r w i s e   w o u l d   h a v e   g o n e  u n n o t i c e d .  As can b e   s e e n  
i n   F i g u r e  1 t h e   f i n a l  m e s h   l o o k s  as close as  one w o u l d   g e t  
t o  a p h o t o g r a p h  of s e a f l o o r .  O n c e   t h e   s u b t l e   f e a t u r e s  
h a v e  b e e n  l o c a t e d  more t r a d i t i o n a l  methods can be u s e d  t o  

q u a n t i f y   t h e   r e s u l t s .  

O n  t h e  b a s i s  o f  t h e i r   a b i l i t y  t o  r e p r e s e n t   s u b t l e  
b a t h y m e t r i c   a n o m a l i e s   w h i c h  may c o n t a i n   g r a n u l a r  resource 
d e p o s i t s ,  mesh p e r s p e c t i v e s  were c h o s e n  a s  t h e   t e c h n i q u e  

f o r  a n a l y z i n g  s e a f l o o r  t o p o g r a p h y  f o r  b o t h   t h e   Y u k o n  Shel f  
a n d   E r k s a k   b o r r o w  area DTM. 
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3.0 DETAILED ANALYSIS OF THE YUKOH SHELF BATHYMETRY 

3.1 Previous Work 

U n d e r  DSS c o n t r a c t   f i l e   n u m b e r  2 5  ST-A7134-5-0033, 
C h a l l e n g e r   p e r f o r m e d  an i n i t i a l   a - n a l y s i s   o f   t h e  Y u k o n  
S h e l f   h y d r o g r a p h i c  data ( C h a l l e n g e r ,  1 9 8 6 ) .  A large 

i s o m e t r i c  mesh c o v e r i n g   t h e   e n t i r e  a r e a  was p r o d u c e d   a n d  
u s e d  t o  l o c a t e   b a t h y m e t r i c   a n o m a l i e s .   ( f i g u r e  1) T h e  
s u c c e s s  of t h i s   i n i t i a l  analysis i n  l o c a t i o n   o f  s u b t l e  

s e a b e d  f e a t u r e s ,  w h i c h   o n  the basis of t h e i r  morphology, 
m i g h t   b e   c o m p o s e d  o f  g r a n u l a r  m a t e r i a l s ,  p r o m p t e d  

C h a l l e n g e r  t o  p r o p o s e   f u r t h e r   d e t a i l e d  s t u d i e s  o f  the a r e a  
as well a s  t h e   a n a l y s i s  of an addi t iona l  area .  

3.2 Selection of Further A n a l y s i s  Areas 

Area 

1 
2 
2A 
3 
4 
4A 

5 
6 

7 
8 

UTM Zone North East S o u t h  West 

7 
7 

7 
7 
7 
7 
7 
7 
7 
7 

7 764 000 563 000 7 755 000 5 5 2  000 

7 780 000 550 000 7 765 000 5 2 4  000 

7 786 000 524 000 7 779 000 5 1 5  000 
7 765 000 579 000 7 731 000 5 6 1  000 
7 730  000 552 000 7 721 000 531 000 
7 724 000 568 000 7 718 000 552 000 

7 781 000 564 000 7 768 000 550 000 
7 732 000 511 000 7 723 000 504 000 
7 732 000 568 000 7 727 000 559 000 
7 745 000 514 000 7  741 000 506 000 

T h i s  t a b l e  l i s t s  t h e  four b o u n d a r i e s  t h a t  d e f i n e   e a c h  o f  

t h e  10 s t u d y  a r e a s  o f  t h e   Y u k o n   S h e l f   d a t a   b a s e .  A l l  
c o o r d i n a t e s  a r e  l i s t e d  i n  U n i v e r s a l .   t r a n s v e r s e  Mercator 
(UTM) z o n e  7 c o o r d i n a t e s .  

Based on t h e   p r e v i o u s   b a t h y m e t r i c   d a t a  a n a l y s i s  a n d   o t h e r  
i n t e r p r e t a t i o n s  10 smaller a r e a s  on t h e  Yukon S h e l f  w e r e  

s e l e c t e d  f o r  f u r t h e r   i n v e s t i g a t i o n .   C h a l l e n g e r  was 
r e s p o n s i b l e  for r e v i e w i n g   t h e  s i t e  s e l e c t i o n s  .to e n s u r e  

t h a t  a t  l e a s t  s i x  of t h e   s e l e c t e d  a r e a s  d i d  i n  f a c t  h a v e  
t h e  data d e n s i t y   r e q u i r e d  for a d e t a i l e d  a n a l y s i s .  T h e  
l o c a t i o n  of t h e   s e l e c t e d  a reas  are shown in F i g u r e  2 a n d  
t h e   c o o r d i n a t e s   o f   e a c h  area are  l i s t e d   i n   T a b l e  1. 

" C o o r d i n a t e s   o f   D e t a i l e d  S t u d y  Areas, Yukon Shelf" 

T a b l e  1 
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3.3 Data Sor t ing  8 Thinning 

T h e   d a t a  from t h e  Yukon S h e l f   h a d   b e e n   a c q u i r e d   d u r i n g   t h e  

p r e v i o u s   w o r k .  A l l  140 ,000  X,Y,Z d a t a   p o i n t s   c o m p o s i n g  
t h e  DTM f o r  t h i s  a r e a  were a l r e a d y   i n   t h e  AP LIF a n d  HP 
CS80 format r e q u i r e d  f o r  d e t a i l e d  a n a l y s i s .  

T h e  o u t l i n e s  o f  I O  a r e a s  s e l e c t e d   f o r   f u r t h e r  

i n v e s t i g a t i o n  were p l o t t e d  on t h e  l a r g e  m o s a i c   m a p .   T h e  
n o r t h i n g   a n d   e a s t i n g  f o r  t h e s e  a reas  was s c a l e d   o f €   a n d  

t h e   d a t a  was s o r t e d   i n t o  10 s e p a r a t e  f i l e s  c o n t a i n i n g   t h e  
data of each s e c t i o n .   T h e   n e w l y   c r e a t e d  f i l e s  c o n t a i n e d  

v a r y i n g   a m o u n t s  of  d a t a   f r o m  3000 u p  t o  a b o u t  15000 d a t a  
p o i n t s .  

T h e   o r i g i n a l   d a t a   u s e d   t o   p r e p a r e  t h e  DTM for t h e   p r e v i o u s  
a n a l y s i s  was c o l l e c t e d  o n  s u r v e y   l i n e s  of 5 0 0  meter  
s p a c i n g  w i t h  d a t a   b e i n g   r e c o r d e d   d o w n   l i n e  a t  100 meter 
i n t e r v a l s .   U s i n g  a l l  t h e   d a t a  gives a down l i n e  b i a s i n g  
w h i c h  r e s u l t s   i n  a plot Ohah Bas t o u g h  s u r f a c e  in one 
d i r e c t i o n ( d o w n 1 i n e )   a n d   a p p a r e n t  saooth s u r f a c e   i n  t h e  
o t h e r  (across  l i n e ) .   D u r i n g   t h e   p r o d u c t i o n  of m e s h   p l a n s  

t h i s  biasing was e v i d e n t  as c a n   b e   s e e n  in f i g u r e  6 ,  Dwg # 
S617-ID in which a l l  t h e   d a t a  was used to p r o d u c e   t h e  

m a s h .  This g i v e s  t h e  v i e w e r  a l ess  than r e a l i s t i c  
i m p r e s s i o n  of t h e   s u r f a c e .  To a l l e v i a t e  t h i s  p r o b l e m ,  t h e  
d a t a  was t h i n n e d  by distance so that no two n e i g h b o r s  were 
c loser  t h a n  250 meters t o  each other.  T h i s   g a v e  a 2 t o  1 

r a t i o  of across l i n e   a n d  down l i n e   d a t a  d e n s f t y  a n d   m a d e  
t h e  p l o t s   a p p e a r   m o r e   r e p r e s e n t a t i v e  of t h e  s e a b e d .  T h i s  
t h i n n e d  t h e  file s i z e s  t o  a n  a v e r a g e   o f  2500 d a t a   p o i n t s .  
To p u t  t h i s  in p e r s p e c t i v e ,   o n l y   a b o u t  1000 spot s o u n d f n g s  

c o u l d   b e   c o m f o r t a b l y   d i s p l a y e d  on a map of t h e  sarne a rea  
as the mesh. 

D u r i n g   t h e   e x a m i n a t i o n  of t h e  d o w n - l i n e   b i a s i n g   e f f e c t ,  a 

s e r i e s  o f   m e s h   p e r s p e c t i v e s  were prepared u s i n g   e v e r y  
t h i r d   p o i n t ,  i n  t h e   f o l l o w i n g   s e q u e n c e s :  I -4-7-e tc . ,  2-5- 

8-etc. ,  a n d  3-6-9-etc .  T h e s e  p l o t s  are  shown i n  f i g u r e s  3 

t h r o u g h  5 ,  d r a w i n g  #'s S617_1A, S617-13 a n d  S617-1C. T h e  

c o r n P a r i s o n  of t h e s e   p l o t s   s h o w e d   t h a t   e a c h   p e r s p e c t i v e  
c l ea r ly  d i s p l a y s   t h e   l a r g e  s c a l e  f e a t u r e s  i n  a s i m i l a r  
s i z e  a n d   s h a p e ,   b u t   t h e  micro-rel ief  on t h e s e   f e a t u r e s  
v a r i e s   c o n s i d e r a b l y   d e p e n d i n g  on t h e   s e q u e n c e  o f  g r i d  

P o i n t s   u s e d .  A b y - p r o d u c t  of t h i s   a n a l y s i s  is t h e  a b i l i t y  
t o  r e c o g n i z e   i n d i v i d u a l   e r r o n e o u s   s o u n d i n g s   w h i c h   w o u l d  

a p p e a r  a s  a s i n g l e   s p i k e  on o n l y   o n e  of t h e  s e r i e s  o f  
p e r s p e c t i v e s .  

3 . 4  Plan Production 

I n  t h e  i n i t i a l   a n a l y s i s  o f  t h e   Y u k o n  S h e l f  
( C h a l l e n g e r , l 9 8 6 ) ,  t h e  meshes p r o d u c e d  were not in t r u e  
p e r s p e c t i v e .  What t h i s  r a e a n s  i s  t h a t  t h e   m e s h   d i d  n o t  
c o n v e r g e  t o  a v a n i s h i n g  p o i n t  a s  t h e   a p p a r e n t   d e p t h   i n t o  
t h e  plot f n e r e a a e d .  With a new sof tware package u t i l i z e d  
i n  t h e  p r e s e n t   s t u d y ,  8 t r u e   p e r s p e c t i v e  p l o t  was 

p r o d u c e d .  T h i s  a l lows  f o r  a more r ea l i s t i c  r e p r e s e n t a t i o n  
o f  t h e  seabed t o p o g r a p h y .  An a t t e m p t  was made t o  find, for 
c o m p a r a t i v e   i n t e r p r e t a t i o n ,  a s i n g l e  c o m b f n a t i o n  of  
vfewing a z i m u t h ,  t i l t  angle a n d   m u l t i p l i c a t i v e  f a c t o r  t h a t  
c o u l d  be u s e d  f o r  a l l  the m e s h   p e r s p e c t i v e s   i n  t h e  Yukon 
Shelf area.  After producing p l o t s   u s i n g  various values for  
t h e  a b o v e  p a r a m e t e r s  t h e  f o l l o w i n g   c o m b i n a t i o n  was 
s e l e c t e d  as t h a t  g i v i n g   t h e   b e s t   r e s u l t s  on t h e  m a j o r i t y  
of t h e  data sets. 

v i e w i n g  azimuth - 45 d e g r e e s  
t i l t  a n g l e  - 30 d e g r e e s  
e x a g g e r a t i o n  - lOUX 
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T a b l e  2 l i s t s  the d e t a i l e d  plans p r o d u c e d  and the plot 
p a r a m e t e r s  for  t h e  Yukon S h e l f  data s e t .  

AREA 

1 
1 
1 

2 
2 
2 

2A 
2A 
2A 

3 

4 
4 

4 A  
4A 
4A 

5 
5 
5 

6 
6 
6 

7 
7 
7 

8 
8 
8 

PLAN TYPE 

Mesh 
Bathymetry 
P r o f i l e  Plan 

Mesh 
Bathymetry 
P r o f i l e  P l a n  

Mesh 
Bathymetry 
P r o f f l e   P l a n  

Bathymetry 

Mesh 
Bathymetry 
P r o f i l e   P l a n  

Mesh 
Bathymetry 
P r o f i l e  P l a n  

Mesh 
Bathymetry  
Profile P l a n  

Mesh 
Bathymetry 
P r o f i l e  Plan 

Mesh 
Bathymetry 
Prof i le  P l a n  

Mesh 
Bathymetry 
P r o f i l e  P l a n  

SCALE 
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PARAHETERS 
V i e w  T i l  t Exart. 
” 

N/A 45 30 l O O X  
1/40 000 
horz. 1:SO 000 
v e r t .  1:SOU 

N/A 45 30 lOOX 
1:60 000 
h o r z .  1:100 000 
v e r t .  1:500 

N / A  45 30 lOOX 
1:30 000 
horz. 1:SU 000 
v e r t .  1:SOO 

1:150 000 

N / A  45 45 80X 
1:6U 000 
h o r z .  1:50 000 
v e r t .  1:500 

H/A 50 30 1 OQX 
1:40 000 

h o r z .  1:50 000 
v e r t .  1 : 5 0 0  

#/A 45 30 80X 
1:50 000 
horz ,  1:lOU 000 
vert. 1:lOOO 

N/A 45 30 60X 
1:40 000 
horz .  1:SO 000 

H / A  45 30 lOOX 
1 : 2 5  000 
horz .  1:50 000 
v e r t .  1:500 

N / A  45 30 lOOX 
1 : 25  000 
h o r z .  1:20 000 
v e r t .  1:SOO 

P l a n  P l o t  Parameters  Yukon S h e l f  It 

T a b l e  2 
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A n e w  s o f t w a r e  m o d u l e  to t h e  package was used to p r o d u c e  

c o l o r  coded t h i n n e d  s p o t  b a t h y m e t r y  p l o t s .  T h e  data was 

t h i n n e d  via software s u c h  t h a t  n o  t w o  data p o i n t s  would 
overwrite o n  each o t h e r .  T h e  c o l o r  coding was t o  g i v e  an 
i m p r e s s i o n  o f  c o n t o u r  levels. Various d e p t h  intervals 
were plotted in d i f f e r e n t  colours.  It was n o t  as useful as 
h o p e d  b u t  it d i d  h i g h l i g h t  a n y  questionable data in t h e  

data b a s e   a s  i t  s t o o d  o u t  as a co lor   change  i n  a wrong 
l o c a t i o n .  A l s o ,  t h e s e   p l o t s   w e r e  used t o  ensure  that 
selected  profiles d i d  cross t h e   f e a t u r e  of  interest a s  
outlined on the mesh perspect ive ,  

T h e  n e w  s o f t w a r e  a l s o  allows a p r o f i l e  l i n e  t o  be 
interpreted a t  a n y  d i r e c t i o n  across  t h e  data base. T h i s  

allows the selectioa o f  0 p r o f i l e  line t h e t  crosses  an 
i n t e r e s t i n g   f e a t u r e  and is  n o t  L i m i t e d  t o  the  d irec t ion  

and location of  t h e  actual  survey l h e *  or t h e  DTH g r i d .  

The end c o o r d i n a t e s  o f  t h e  profile lines were scaled o f f  
t h e  meshes a n d  p r o f i l e  p l o t s ,  f o u r  t o  a n  a r e a ,  were 
p r o d u c e d .  To f i t  t h e  p r o f i l e s  o n  the plans v a r i o u s  
horizontal  snd v e r t i c a l  scales were u s e d .  P r o f i l e s  f o r  9 
o f  t h e  a r e a s  were  p r o d u c e d .  Area 3 could not b e  
p r o c e s s e d  p r o p e r l y  d u e  t o  a sparse a n d  i n a d e q u a t e  
d i s t r i b u t i o n  of data points. 

Mesh perspec t ives ,  coloured b a t h y a e t r y s  and profiles of 
each area are shown beginning a t  f i g u r e  7. 

T h i s  c o m p l e t e d  t h e  p l a n  p r o d u c t i o n  p h a s e  o f   t h e  
Yukon S h e l f  data. 
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3.5 D e s c r i p t i o n  of S e l e c t e d  Regional Features 

The most pronounced features o b s e r v e d  on the small s c a l e  

m o s a i c  of t h e  e n t i r e  Yukon S h e l f  s t u d y  a rea  ( F i g u r e  I) 
t r e n d  i n  roughly e a s t  - west t o  s o u t h e a s t  - n o r t h w e s t  
d i r e c t i o n s .   T h e r e f o r e ,  each of t h e  larger sca le  meshes of 
the d e t a i l e d   s t u d y  areas was o r i e n t e d   a b o u t  180 d e g r e e s  

f r o m   F i g u r e  I ,  g e n e r a l l y   t o  a s o u t h w e s t  t o  n o r t h e a s t  
d i r e c t i o n ,  to d i s p l a y  the o n s h o r e   p o r t i o n s   o f   t h e   o b s e r v e d  
b a t h y m e t r i c   f e a t u r e s .  

A n o t i c e a b l e  difference i n   t h e  two series of p e r s p e c t i v e s ,  
b o t h   p r e s e n t e d  a t  t h e  same v e r t i c a l  e x a g g e r a t i o n ,  is t h e  

a p p a r e n t   r o u g h n e s s  of t h e   s u r f a c e  fn t h e  smaller scale 
p e r s p e c t i v e s .  T h i s  v i s u a l   p e r c e p t i o n  is r e l a t e d  t o  t h e  
s m o o t h i n g  e f fec t  of t h e   a l g o r i t h m s  used t o  crea te  a DTM of 
smaller c e l l  s i z e  for t h e  d e t a i l e d  areas  from a set of 
o r i g i n a l  soundings o f  approximately equal d e n s i t y  t o  t h a t  

used for t h e  small scale p l o t a .  

This s e c t i o n   p r o v i d e s  a b r i e f   d e s c r i p t i o n  of t h e  
bathymetric  f e a t u r e s  of e a c h  of t h e   d e t a i l e d   s t u d y  a reas ,  
b a a e d  o n  t h e   c o m p a r i s o n  o f  b o t h  s c a l e s  o f  m e s h  
p e r s p e c t i v e s ,   b a t h y m e t r y   p l o t s ,   a n d   p r o f i l e s .   T h e  s e t f e s  
of d e t a i l e d  p l o t s  follows t h e  d e s c r i p t i v e  t e x t  f o r   e a c h  
area 

3.5.1 Area I 

Area 1 is l o c a t e d   a b o u t  35 km n o r t h w e s t  of H e r s c h e l  
Island, i a  a b o u t  5 0  m of water d e p t h ,  near t h e  margin of 
t h e  Yukon S h e l f  a n d  M a c k e n z i e  Trough p h y s i o g r a p h i c a l  

areas- This area was s e l e c t e d  for d e t a i l e d  s t u d y  o n  the 
b a s i s  of i t s  hummocky b a t h y m e t r y   a n d   r e l a t i v e l y  high l o c a l  

r e l i e f .  A mesh p e r s p e c t i v e ,  a b a t h y m e t r y  plot a n d  a 

series of p r o f i l e s  for t h e  area a r e  c o n t a i n e d  i n  Figures 7 

t h r o u g h  9 .  

T h e  area was i d e n t i f i e d  i n  two p r e v i o u s  s t u d i e s  of t h e  
Yukon Shelf u n d e r t a k e n  f o r  DIAND. C h a l l e n g e r  ( 1 9 8 6 )  

d e s c r i b e d  t h e  area as "a serfes of ( p a r a l l e l ,  s y m m e t r i c )  
i n t e r f f n g e r i n g   r i d g e s "   ( B l u e - s h a d e d  areas, a n d   D e t a i l  7 ) .  

T h e   o r i g i n   a n d   c o m p o s i t i o n  of these f e a t u r e s  was n o t  
e v i d e n t   f r o m  t h e i r  m o r p h o l o g y .   S u b s e q u e n t l y ,   M e a g h e r  
(1986) o u t l i n e d  a s i m i l a r l y   i r r e g u l a r - s h a p e d  area of 
" f I n e 8 r  s h o a l s  a n d   d e p r e s s i o n s , "  a s  P r o s p e c t  18, a n d  
s u g g e s t e d   t h a t   t h i s   f e a t u r e  map r e p r e s e n t  l a t e r a l  o r  end 
moraines associated w i t h  i c e  m o v e m e n t  along t h e  edge of 
t h e  Yukon S h e l f ,  A h i g h  p r o b a b i l i t y  of l o c a t f n g  coarse 
s e d i m e n t   i n   t h i s   p r o s p e c t  was p r e d i c t e d  on the b a s i s   o f  

g e o p h y s i c a l  data ( h a r d   b o t t o m   a n d   u n s t r a t i f i e d   s u b b o t t o m )  
a n d   s e a b e d  sampl ing  (SO - 80% s a n d  and g r a v e l ) .  

O n  t h e  srall scale m e s h  (Ffgare I ) ,  t h e   f e a t u r e  does 
a p p e a r ,  as o u t l i n e d  i n  t h e  p r e v i o u s   s t u d i e s ,   t o   b e  a 

s e r i e s  of s o u t h e a s t  - n o r t h w e s t  trending r i d g e a .  When 
v i e w e d  fro= the oppos i te  d i r e c t f o n ,  i n  t h e  d e t a i l e d  mesh 
( F i g u r e  7 ) ,  t w o   p r e d o m f a a n t  tfdge d i r e c t i o n 8  a r e  
p e r c e p t i b l e .   T h i s   i n c l u d e s  a s h o r t ,  r a l a t l v e l y - h i g h  
r e l i e f ,  n o r t h e a s t  - 80UthWeSt t r e n d i n g  ridge l o c a t e d   a b o u t  

12 ket i n l a n d   f r o a  the H a c l c e n z l e  Trough s h e l f  e d g e -  A 
s e c o n d ,   n a r r o w e r  and s l i g h t l y  lower ridge, o r f e n t e d   a l m o s t  

p e r p e n d i c u l a r   t o   t h e  former, e x t e n d s   f r o m  t h e  n o r t h e r n  end 

of t h e  f o r m e r  t o  t h e   s h e l f  edge t o  form a r o u g h l y  nLn- 
s h a p e d   f e a t u r e .  This m o r p h o l o g y  is also e v i d e n t  i n  
d e t a i l e d  (2m i n t e r v a l )   b a t h y m e t r i c   c o n t o u r  plans (Meagher ,  

1986). T h e  l a t t e r  r i d g e   a p p r o x i m a t e l y   p a r a l l e l s ,  and f s  

p r o b a b l y   r e l a t e d   t o ,  8 shallow t r o u g h  w h i c h  c r o s s e s   t h e  
o u t e r  port ion  of t h e  Yukon S h e l f  a n d  enters  t h e  M 8 c k e n z i e  
Trough j u s t  north o f  Area 1. 
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B o t h  o f  the m a i n  r i d g e s  c o n t a i n  a series of rounded 
" k n o b s " ,  most of w h i c h  appear t o  b e  i n  the order of 500 m 
to 1000 m i n  s e c t i o n  and 2 to 5 m i n  height  ( F i g u r e  9 - 
P r o f i l e s ) .  S imi lar  hummocks are scat tered around  the main 

f e a t u r e ,  and these  become c lus tered  around t h e  j u n c t i o n  of  
the two ridges. Some of  these are   or iented such that they 
f o r m  t h e  s u b - p a r a l l e l  "ridges" o r  " l i n e a r   s h o a I s "  
identified i n  t h e  previous s t u d i e s .  

The hummocky nature o f  the f e a t u r e ,  and t h e   e x t e n t  and 
distribution of smaller hummocks and d e p r e s s i o n s  around 
t h e  main portions of the feature, i n d i c a t e  that it may be 
related to s t a g n a n t  I c e  conditions. T h e  a p p a r e n t  
r e l a t i o n s h i p  of the l o n g ,  narrow portion of the feature  t o  
the trough along its northern edge suggests that there l P 8 Y  
have b e e n  an opportunity for r e w o r k i n g  of the i n f e r r e d  
g l a c i a l  d e p o s i t s .  loth of  these conditions would increase 
t h e  probability of the occurrence o f  granular material i n  
t h i s  area.  
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3.5.2 Area 2 

T h i s  a r e a ,   s i t u a t e d   a b o u t  5 krn n o r t h w e s t  of Area I ,  
i n c l u d e s   t h e  central to eastern p o r t i o n s  of a broad r i d g e ,  
l o c a t e d  a b o u t  4 5  km o f f s h o r e ,   n e a r  the o u t e r  edge of the 
Yukon S h e l f .   S u p e r i m p o s e d  upon t h e  main outer r i d g e  is a 

narrow, s i n u o u s  ridge, u p  t o  15 m i n  h e i g h t   a n d  50  kra in 
length, w i t h  several t r i b u t a r y  branches. T h i s  f e a t u r e  was 

n o t  p r e v i o u s l y  identifed on c o n t o u r  p l a n s  b u t  was readily 
a p p a r e n t  On mesh p e r s p e c t i v e   p l o t s   ( C h a l l e n g e r ,  1986: 
" y e l l o w  area"). Its m o r p h o l o g y   s u g g e s t s  a g l a c f a l  origin; 
p o s s i b l y  80 esker o r  termfsal m o r a i n e  associated w i t h  t h e  
I l l i n o f a n   G l a c i a t i o n .  On t h i s   b a s i s ,   t h i s  area w8s 

thought t o   h a v e  a h i g h  p o t e n t i a l   f o r   t h e   o c c u r r e n c e  of 
g r s n u f a r   d e p o s i t s .  

I 
I 
I 
I 
I 

Meagher'a ( 1 9 8 6 )  i n t e r p r e t a t i o n  of t h e  a rea  is less 
o p t f m f s t f c   r e g a r d i n g  i t s  g r a n u l a r   r e s o u r c e   p o t e n t i a l .  
A l t h o u g h   t h e  side scan s o n a r   r e c o r d s  and grab samples from 
t h e  m a i n   o u t e r   r i d g e   s u g g e s t  the p r e s e n c e  of s i g n i f i c a n t  
amounts o f   s a n d  and gravel a t  t h e  s e a b e d ,   t h e s e  d e p o s i t s  
cross t h e  I n t e r p r e t e d   s e i s i o - s t r a t i g r a p h i c   u n i t s ,  a n d  may 
b e  8 0  t h i n  t h a t  t h e y  a r e  n o t  d e t e c t e d  b y  a c o u s t i c  
p r o f i l i n g  m e t h o d s .  The a v r t i l a b l e  seismic and b o r e h o l e  
d a t a .  qlso  f a l l s  to i n d i c a t e  a p o t e n t i a l  source for t h e  
graatv1"ar naterial. Heagket (1986) f s  u n a b l e  t o  

d i s t l a g a i s h  a s e p a r a t e '   s t r a t l g r a p h f c   u n i t  assoc~lated w i t h  
the s u p e t f m p o s e d  branching f e a t u r e ,   d e s i g n a t e d  t h e  " N a t s e k  
Ridge," b a t  s p e c u l a t e s  t h a t  tt c o u l d   c o n t a i n  local. coarse- 
grained unfts. 

I 
1 
I 

F e a t u r e s  which s e e m e d ,  on t h e  smal l  s c a l e  mesh, t o  be 
t r i b u t a r y  branches of the main  p o r t i o n  of the N a t s e l  
Ridge ,  a p p e a r  on t h e   d e t a i l e d  mesh t o  be, p e r h a p s ,  wave- 

f o r m e d   b e n c h e s  or o b l i q u e l y - a t t a c h e d   b a r s .  In p r o f i l e  

( F i g u r e  121,  t h e  Rfdge i s  a b o u t  2.5 km - 3.5 kn w i d e  and  
a b o u t  5 m high. A t  t h e   e a s t e r n  end of Area 2, It seems t o  

o r i g i n a t e  frbm a broader ( 8  km w i d e ) ,  hummocky u p l a n d .  

A l e o   v i s u a l l y   s i g n i f i c a n t  on F i g u r e  10, is t h e   d i s t t n c t  
c o n t r a s t  between t h e   r e l a t i v e l y   f e a t u r e l e s s  seabed i n   t h e  

foreground ( s o u t h w e s t  of t h e   m a i n  ridge) and the extremely 
i r r e g u l a r  and  hu%mocky microrelief of the b a c k g r o u n d .  It 
is p o s s i b l e  t h a t  t h e  areas of  r e l a t i v e l y  smooth s e a b e d  are 
c o m p o s e d  of s a n d s   w h i c h  can  be m o b i l i z e d   b y   c u r r e n t  
a c t f o n .  Maagher (1986) r e p o r t s   t h a t  sand  r i p p l e s  a r e  
e v i d e n t  on s f d e  scan sonographa of t h i s  area. 
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3.5.3 Area 2h  

page 3 2  

3 . 5 . 4  Area 3 

T h e   N a t s e l t  Ridge d i v i d e s  near its northwesterly e n d ,  into 
three d i s t i n c t   " b r a n c h e s . "  A mesh p e r s p e c t i v e ,   b a t h y m e t r y  
p l o t  a n d  ser ies  o f  p r o f i l e s  of this p o r t i o n  of t h e  Yukon 
S h e l f  I d e s i g n a t e d  Area 2A and l o c a t e d   i m m e d i a t e l y  
n o r t h w e s t  of Area 2, are  p r e s e n t e d  as F i g u r e s  13 t o  15. 
Although t h e  s e a b e d   t o p o g r a p h y  of t h e   d e t a i l e d   p e r s p e c t i v e  
( F i g u r e  13) is v i s u a l l y   s m o o t h e r   t h a n  In t h e  small scale 
d r a w i n g   ( F i g u r e  1 ) ,  the t h r e e  ridge c res t s  are c l e a r l y  
e v i d e n t ,   L o c a l  r e l i e f  on t h e s e  1 km-wide r idges  ranges 
from less than 2 a t o  a b o u t  5 m (Figure 15), and they are  
more s y m m e t r i c a l   t h a n  t h e  main body of the Ridge i n  Area 
2.  The p r o f i l e   a l o n g  the naln a x i s  of t h e  r i d g e  ( P r o f i l e  

1 i n   F i g u r e  15)  shows t h a t  t h e  r i d g e   s l o p e s  t o  t h e  
n o r t h w e s t ,  The mafn b r a n c h   f a d e s  out j u s t   b e y o n d  t h e  e n d  
o f  thfs p r o f i l e ,   a n d   a l t h o u g h   t h e   o t h e r  two b r a n c h e s  

cont inue  beyond Area 2 ,  t h e y   a p p a r e n t l y   d i s a p p e a r   a l e o  
east of the  i n t e r n a t i o n a l   b o r d e r  (Figure 1). 

On the  bash of t h e i r  morphology alone. t h e s e   r i d g e s   c o u l d  

r e p r e s e a t   d i s t r i b u t a r y   c h a o a e l s  a t  t h e  mouth o f  8n esker. 
Maagher (1986) reports that a borehole d r i l l e d   b e t w e e n  two 
of t h e   b r a n c h e a   d i d   a o t  encounter any s t t a t f g r a p h f c  u n i t  
t h a t   c o u l d  be c o n d i d e r e d  a p o t e n t i a l  source of  coarse- 
g r a i n e d   s e a b e d   o e d l m e n t .  EIowerer, grab saaplee in t h e  
vicinity of t h e  b o r e h o l e  are p r e d o m i n a n t l y  ( 5 0  - 80%) sand 
and g r a v e l .  The surrounding area, a l t h o u g h   o u t s i d e  of t h e  
d e l i n e a t e d  area of seabed s a n d   r i p p l e s  (Heagher, 19861, 
appears r e l a t i v e l y   f e a t u r e l e s s   f r o m  both p e r s p e c t i v e s  

( F i g u r e  1 and F i g u r e  1 3 ) .  

~t 

j :' 

This area ,  located a l o n g   t h e  eastern e d g e  of t h e  Yukon 

S h e l f ,  was s e l e c t e d  f o r  d e t a i l e d  s t u d y  on the basis of i ts  

P o t e n t i a l   r e l a t i o n h i p  t o  t h e  w e s t e r n  margin of a 
p o s t u l a t e d  o f f s h o r e  i c e  s h e e t   ( C h a l l e n g e r ,  1986; o r a n g e  

area and Details 1, 2 and 3). S i d e  scan and ( v e r y  l i m i t e d )  
s a m p l e  data  i n d i c a t e s   s e a b e d   g r a v e l   o v e r  much of t h e  area 
( H e a g h e r ,  1986; P r o s p e c t  17) .  A l s o  included in Area 3 is 
a shoal ( P r o s p e c t  16), along t h e   p o s t u l a t e d  ice margin 
( o r a n g e  a r e a  i n   C h 8 l l e n g e r ,  1986), from which  a grab 
a a m p l e   w i t h  only 5% f i n e s  wae r e c o v e r e d .  

Due t o  the c o m b i n e d  e f f e c t s  of t h e   o r i e n t a t i o n   o f  a 

limited number o f  s u r v e y   l i n e s   p a r a l l e l  t o  the l o n g  a x i s  

of  this n a r r o w  r e c t a n g u l a r  b l o c k ,  t h e   O c c u r r e n c e  of 
u n r e a d a b l e   l i n e s  a n 6  m i s s i n g  d a t a  points a n d  t h e  
r e l a t f o e l y   l a r g e  r a n g e  of water  d e p t h s ,  i t  was n o t  
p o s s i b l e  t o  process t h e   d a t a   i n t o   a n   a p p r o p r f a t e   d e t a f l e d  
m e s h   p e r s p e c t i v e  of thfa area. Area 5 ,  d e s c r i b e d  below, 
and a180 a l o n g  the ahe l f  edge ,  i n c l u d e s  an area that  2s 
I n t e r p r e t e d  f r o m  s i d e  s c u a  r e c o r d s   t o  c o n t a i n  
p r e d o m i n a n t l y   g r a v e l  materials, The bathymetry p l o t   f o r  
Area 3 is p r e s e n t e d  as F i g u r e  16. 
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3 . 5 . 5  Area 4 

Area 4 c o v e r s  t h e  s t e e p  o f f s h o r e  face of t h e  alluvial fan 
at t h e  mouth of the  Pialcolm R i v e r  a n d   t h e   r e l a t i v e l y  flat 
a p r o n  seaward from t h e  f a n .  T h i s  area was i d e n t i f i e d  by 
C h a l l e n g e r  (19861, as t h e  "brown a r e a , "  a n d  b y  Meagher 
(1986), as Prospect  1/1A. T h e  f a n  i tself  is u n d o u b t e d l y  

p r e d o m i n 8 n t l g   g r a n u l a r ,  based O R  o n s h o r e  and c o a s t a l  
evidence and offshore grab samples ,  a n d  f t  was l i k e l y  
d e p o s i t e d   s u b a e r i a l l y   p r f o r  t o  sea l e v e l  r i s i n g  to i ts  
p r e s e n t   p o s i t i o n -   ( M e a g h e r ,  1986). The o f f s h o r e  portion 
of Area 4 is t h o u g h t  t o  be m a i n l y   f i n e - g r a i n e d  l a c u s t r f a e  
o r  lagoonal s e d i r e n t s ,   a l t h o u g h  80108 g r a b  s a m p l e s  
c o n t a f n e d  sand a n d  g r a v e l - s f z e d  material .  T h e  l a t t e r  
p r o b a b l y   r e p r e s e n t  thin d e p o s i t s   d e r i v e d   f r o m   r e w o r k i n g   o f  
t h e   f a n   s e d i m e n t s .  

The mesh p e r s p e c t i v e  for  Area 4 (Figure 17) is v i e w e d  down 
t h e  surface of  t h e  fan,  t h u s  it r e v e a l s  l i t t l e  about the 
f a n .  The small scale p e r e p e c t i v e   ( F i g u r e  1) shows the 
s u r f a c e  t o  be d i s s e c t e d  b y  r e l a t i v e l y   s t e e p - s i d e d  

c h a n n e l s .   T h e s e  a r e  e v i d e n t   a l s o  fn t h e   p r o f i l e s  in 
Figure 19.  Around t h e  perimeter of t h e   b a a e  of the  f a n ,  
t h e r e  a r e  a s e r i e s  of low h t l m l l t ~ c k ~ ,  d e p r e s s i o n s   a n d  

shallow ch8nne18, w h i c h  a leo  a p p e a r  in p r o f i l e .  B e y o n d  
t h i s ,  1s t h e  s h a l l o w   d e p r c s s f o n   b e t w e e n  t h e  f a n   b a a e   a n d  
a n  inshore r i d g e   l o c a t e d  10 Eta o f f s h o r e   ( r e d  a r e a ;  
C h a l l e n g e r ,  1986). It is l i k e l y  that f l u e  a e d i r e n t s  are 
c u r r e n t l y  accunalsting f n  t h i s   d e p r e s s i o n .   T h e  hummocky 
areas  a r o u n d   t h e   b a s e  of t h e  €an are c o n s i d e r e d  to b e  the 
best p r o s p e c t s   f o r   g r a n u l a r   r e s o u r c e s  in t h e  offshore 
p o r t i o n   ( M e a g h e r ' s   P r o s p e c t  1A) of Area 4. 
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3.5.6 Area 4A 

T h i s  area is l o c a t e d  e a s t  of Area 4, and o f f s h o r e  of t h e  

fan  at t h e  mouth of t h e  F f r t h  River, between the offshore 
P o r t i o n  of t h e  Malcolm fan a n d  Herschel Island, Heagher 
( 1 9 8 6 )  r e p o r t s   t h a t  this a rea  is a c c u m u l a t i n g   s e d i m e n t  
t h a t  is t r a n s p o r t e d  by longshore currents. F i g u r e s  20  to 
2 2  include a mesh p e r s p e c t i v e ,   b a t h y m e t r y  p l o t  a n d  
p r o f i l e s  for Area 4A. 

L i k e  Area 4, t h i s  area c o n t a i n s  a ser les  of hummucks, 
d e p r e s s i o n s   a n d   c h a n n e l s  in an o t h e r w i s e  smooth 8eabed- 
T h e   c h a n n e l s  are r e l a t i v e l y   w e l l - d e f f n e d  and c l e a r l y   s o u t h  
t o   n o r t h  trending. In c o n t r a s t   t o  Area 4 ,  a Significant 
p o r t i o n  of the sma l l  s ca l e  b a t h y m e t r i c   h i g h s  d i s p l a y  a 
d i s t i n c t  eas t  - west o r i e n t a t i o n ,  T h e s e  f e a t u r e s  are 
b e l i e v e d  t o  r e p r e s e n t   d e p o s i t s  formed b y  longshore 
c u r r e n t s ,  and as such a r e  expected t o  h a v e  the g r e a t e s t  
p o t e n t i a l  f o r   c o n t a i n i n g  g ranular  materfal in thfs area. 
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3 . 5 . 7  Area 5 

T h i s  a r e a ,  L o c a t e d  a d j a c e n t  to Area 2 ,  i n c l u d e s  t h e  

ea s t e rn  e n d   o f   t h e  outer  r i d g e   ( C h a l l e n g e r ,  1986; y e l l o w  
a r e a ,  D e t a i l  5 )  and  a l o w  r i d g e   e x t e n d i n g   f r o m  t h e  o u t e r  

r i d g e  t o  the s h e l f   e d g e .   T h e  l a t t e r  is d e s c r i b e d  as 

P r o s p e c t  19 b y  M e a g h e r  (1986) .  A lso  f n c l u d e d  i s  an a r e a  
of s e a b e d  g r a v e l s ,  as d e t e r m i n e d   f r o m   s i d e  s c a n  d a t a  
( M e a g h e r ,  1 9 8 6 ) .  Ho samples  h a v e  b e e n   o b t a i n e d   € o r   t h i s  
a r e a ,  h e n c e  i t s  p r o s p e c t i v i t y  is e n t i r e l y   b a s e d  on 
g e o p h y s i c a l   d a t a .  

The m e s h   p e r s p e c t i v e ,   b a t h y a e t r y  plot, and p r o f i l e s  in 
F i g u r e s  23, 24  and 25 do not c o n t r i b u t e   s i g n i f i c a n t l y  t o  

t h e  d e l i n e a t i o n  of t h e   s e a b e d   f e a t u r e s   i n   t h i s  area.  
T h e r e  a r e  n u m e r o u s   i r r e g u l a r  hummocks and d e p r e s s i o n s ,  and 
a l t h o u g h  no p r e d o m i n a n t   o r i e n t a t i o n  is e v i d e n t  from t h e  

p e r s p e c t i v e   p l o t ,  soae of t h e  hummocks show a f a i n t  east  - 
west t r e n d .   A l o n g   t h e   e a s t e r n  s i d e  of Area 5 ,  adjacent  t o  

the It iargin of the  H a c l c e n e i e   T r o u g h ,   t h e r e  i s  a f a i n t   n o r t h  
- south t r e n d .  Due t o  t h e  or€entation of t h e   p e r s p e c t i v e  

a l o n g   t h e  main axis of t h e  l o w  r i d g e   ( P r o s p e c t  19), this 
f e a t u r e  i s  n o t   o b v i o u s .   T h e   p r o f i l e s  show l o c a l  r e l i e f   t o  
b e  g e n e r a l l y  less than 2 m a n d  most f e a t u r e s  a r e  o n l y  500 
- 1000 m in w i d t h .  

The a r e a s  c o n t a i n i n g  s e a b e d   g r a v e l s  a r e  l i k e w i s e   n o t  
e v i d e n t   f r o r  t h e  d e t a i l e d   b a t h y a e t r i c   d a t a .   H o w e v e r ,  

t h e r e  appears t o  b e  a f l a t  t e r r ace ,  t h a t  is p a r t i a l l y  
hidden by t h e   h i g h e r   s h e l f  area i n   t h e   f o r e g r o u n d ,  a l o n g  
t h e   s h e l f  edge. T h e  sma l l  s c a l e  mesh p e r s p e c t f v e ,  in 
F i g u r e  1, shows a r e l a t i v e l y   s m o o t h   s e a b e d  on t h e  narrow 

* h e l f - e d g e  terrace i n  Area 5 ,  a n d  t h r o u g h o u t  t h e  seabed 
gravel area d e l i n e a t e d  in Meagher  (1986), i n c l u d i n g  Area 
3. 

3 . 5 . 8  

T h i s  

Area 6 

area in 

p a g e  46 

cludes t h e  o f f s h o r e   e x t e n s i o n  of the a l l u v i a l  

f a n  - d e l t a  c o m p l e x   a t   C l a r e n c e  Lagoon. ft W8s d e s i g n a t e d  

4 b y  M e a g h e r  (1986). A m e s h  p e r s p e c t i v e ,  
b a t h y m e t r y   p l o t   a n d   p r o f i l e s  of t h e  a r e a  a r e  p r e s e n t e d  in 
F i g u r e s  26 t o  28. 

T h e   m e s h   p e r s p e c t f v e   ( F i g u r e  26) shows t h e  steep f r o n t   o f  
t h e   s u b m e r g e d  alluvial f a n l d e l t a  f r o n t ,  and s e v e r a l   d e e p l y  
i n c i s e d   c h a n n e l s .  S e v e r a l  low, n o r t h  - s o u t h   t r e n d i n g  
r i d g e s   e x t e n d  from t h e  d e l t a   f r o n t  t o  t h e   o f f s h o r e ,  s n d  a 

l a r g e r ,  broad t f d g e  e x t e n d s  t o  t h e   n o r t h e r n  end o f  Area 6 .  
This l a t t e r  f e a t u r e  is a p p r o x i m a t e l y  3 - 4 km long, a b o u t  
1000 a w i d e  and up t o  3 m h i g h .  Meagher  (1986) i n d i c a t e s  

t h a t  this r f d g e  I s  connected t o  t h e   s h o r e l i n e   ( p r e s u m e d l y  
S t r 8 t i g r a p h i c € t l l p ) ,  b u t  i t  a p p e a r s  t o  be s e p a r a t e d  
b a t h y r e t r l c a l l y  b y  a low e a a t  - west  t r e n d i n g  bar a n d  
para l le l  trougha. The latter f e a t a r a a  probably  r e p r e s e n t  
s o m e   p e r i o d  of l o w e r  sea l e v e l .  The f l a n k s  and n o r t h e r n  
e n d  of t h i s  main offshore ridge a l s o   c o n t a i n   l o w e r  east - 
west trending f e a t u r e s ,  no d o u b t  r e l a t e d  t o  s t i l l  l o v e r  
sea l e v e l s .  

L i k e  t h e   o f f s h o r e  Malcolm fan (Area 41, i t  I s  p r o b a b l e  
t h a t   t h e  n o r t h  - s o a t h   t r e a - d f n g   r i d g e s   r e p r e s e n t  
d e p o s i t f o n   o f   c o a r s e   g r a l a e d   ( p r o b a b l y   g r a v e l )   a l l u v i a l  

s e d i m e n t  when sea l e v e l s  were s f g n f f i c a n t l p  l ower ,  h e n c e  
t h e y  are c o n s f d e r e d   t o   b e  good prospects €or c o n t a i n i n g  
g r a n u l a r  resources. T h e  a d j a c e n t ,  east - west t r e n d i n g  
f e a t u r e s  are p r o b a b l y  renorked material d e r i v e d  from t h e  
m a i n   r i d g e s .   T h e s e  low b a r s  are  also c o n s i d e r e d   t o   b e  
good p r o s p e c t s   € o r   b e t t e r   s o r t e d   g r a n u l a r  material. 



I 
J 



0
. 

m
* 

8
 

t m
 

h
 

h
 

t m
 

Iy 
h
 
n
 

h
 

I 
h

 
I 

x cj 
ii 







-7 t7J 03l 

+ 

! 



+ 

0
 

0
 

Ln 

f 
I 

>
 

W
 

x
 

C
 

IT I 

w
 

N
 

J
Z

W
4

 

"
 



page 5 3  

3 . 5 . 9  Area 7 

Area 7 is l o c a t e d   a p p r o x i m a t e l y  7 km off t h e   n o r t h w e s t e r n  

s h o r e  of H e r s c h e l  Island, a n d  a t  t h e   e a s t e r n  end of t h e  
i n s h o r e   r i d g e   ( r e d  a r e a ;  C h a l l e n g e r ,  1986) t h a t  e x t e n d s  

p a r a l l e l  to t h e  Yukon coast ,  a b o u t  10 km offshore, B o t h  
C h a l l e n g e r  (1986) a n d  Meagher (1986)  h a v e   s u g g e s t e d  t h a t  
t h i s   r i d g e  may be a s t a m u k h i   s h o a l   f o r m e d  by t h e  scouring 
a c t i o n  of t h e   w i n t e r  i c e  p a c k   a g a i n s t   t h e   l a n d f a s t  i ce ,  
The main r i d g e ,   w h i c h  l i e s  a l o n g  the u p p e r  left s i d e  of 
t h e  m e s h  p e r s p e c t i v e  ( F i g u r e  2 9 )  a p p e a r s  to b e   g e n t l y  
u n d u l a t i n g .  I t s  h e i g h t  a n d  r e l i e f   d i m i n i s h e s  in t h e  
c e n t r a l  end eastern p a r t  of Area 7 ,  and a r e l a t i v e l y  deep 
and steep s i d e d   t r o u g h  s e p a r a t e s  t h e  main r i d g e  from a 

more hummocky ares i n  t h e  n o r t h e a s t   c o r n e r  of t h e  mesh 
p e r s p e c t i v e .  

Meagher*s (1986) P r o s p e c t  5 f a l l s   w i t h i n   t h e   s o u t h - c e n t r a l  

portion of Area 7 ,  but i t  is n o t   w e l l - d e f i n e d  on t h e  mesh 
p e r s p e c t i v e  d u e  t o  a gap in t h e  b a t h y m e t r y   d a t a   ( F i g u r e  
30). This feature lies s l i g h t l y  t o  t h e  s o u t h  of t h e  m a i n  
r i d g e ,  and a t  a d i f f e r e n t  orientation, hence it ray be a 

s e p a r a t e  feature (Heagher, 1986). P r o s p e c t  5 is d e s c r i b e d  

8 8  a f l a t - t o p p e d  plateau wfth steep s ides ,  p a r t i c u l a r l y  t o  
t h e   n o r t h .  Profiles fn Figure 31 show local  r e l i e f  of up 
t o  8 between the crest of Prospec t  5 and t h e  t r o u g h  

along i t s  northern  edge. 

T h e  hummocky zone fn t h e  n o r t h e a s t   c o r n e r  of Area 7 is 
a l s o  e v i d e n t  on t h e   p r o f i l e s .  I t s  p r o x i m i t y  t o  t h e  
p o s t u l a t e d  o f f s h o r e  i c e  limit ( o r a n g e  area; Challenger, 
1986)  s u g g e s t s  t h a t  its o r i g i n  could be r e l a t e d  to 
g l a c i a t i o n ,  
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3.5.10 Area 8 

Area 8 c o n t a i n s  a p o r t i o n  of t h e  s e r i e s  of l o w  r e l i e f ,  
s u b p a r a l l e l  r i d g e s   l o c a t e d  a b o u t  20 k m  o f f s h o r e   ( g r e e n  

a r e a ;  C h a l l e n g e r ,  1986) .  T h e s e   f e a t u r e s  were t h o u g h t  to 
r e s e m b l e   d i s t r i b u t a r y   m o u t h   d e p o s i t s ,  o r  a l t e r n a t i v e l y ,  
r e l i c t  s t a m u k h i   s h o a l s .   M e a g h e r  (1986)  h a s   i d e n t i f i e d  

P r o s p e c t  1 4  i n   t h i s  a r e a ,  based l i m i t e d   g r a b  sampling. 
T h e   m e s h   p e r s p e c t i v e  for  t h i s  area i s  shown i n   F i g u r e  3 2 ,  

a n d  a b a t h y m e t r y  plot and p r o f i l e s  c o n s t i t u t e  F i g u r e s  3 3  
a n d  3 4 ,  r e s p e c t i v e l y .  

T h e   d e t a i l e d   b a t h y m e t r i c   d a t a  o f f e r s  o n l y  l i m i t e d   i n s i g h t  
t o  t h e  origin or g r a n u l a r   r e s o u r c e   p r o s p e c t i v i t y  of t h i s  

area ,  A l t h o u g h  t he re  appears t o  b e  a f a i n t  e a s t  - w e s t  

t r e n d ,   n o   d i s t i n c t   f e a t u r e s  that m i g h t   c o n t a i n   g r a n u l a r  
mater ia l s  a r e  o b v i o u s  in t h e  mesh perspective ( F i g u r e  3 2 ) .  
The e a s t  - west t r e n d i n g  p r o f i l e s  (F igure  3 4 )  e x h i b i t  very 
little relief, b u t  t w o  or th ree  g e n t l y  s l o p i n g  h i g h s  are 
d e t e c t e d .  The  n o r t h  - s o u t h  t r e n d i n g  p r o f i l e s  s h o w  a 

s e r i e s  of l o r e  s t e e p l y  s l o p i n g  h i g h s  t h a t  s u g g e s t  8 n  
o r i g i n  r e l a t e d  t o  coastal  p r o c e s s e s .  
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3.6 Alternative A n a l y s i s  Method 

The previous s e c t i o n  shows t h a t   t h e   d i v i s i o n  of t h e   s t u d y  

a r e a  i n t o  smaller  p o r t i o n s  fur d e t a i l e d  s t u d y  a l l o w s  more 

p r e c i s e   l o c a t i o n  of i n d i v i d u a l   b a t h y m e t r i c   f e a t u r e s   t h a n  

c a n   b e   a c h i e v e d   w i t h  t h e  mesh  of  the e n t i r e  a rea  ( f i g u r e  
I ) .  The  s m a l l e r  DTM c a n  b e   m a n i p u l a t e d  m o r e  e a s i l y  t o  

p r o v i d e   a n y   n u m b e r   o f   p e r s p e c t i v e   o r i e n t a t i o n s ,  o r  of 
c o n v e n t i o n a l   c o n t o u r e d   o r   c o l o u r   c o d e d  spot b a t h y m e t r y  

p l o t s  a n d  p r o f i l e s   w h i c h  c a n  b e  used to o v e r c o m e   t h e  
p r e v i o u l y   i n d i c a t e d  m a j o r  l i m i t a t i o n   o f  the m e s h ;   t h a t  is, 

t h e i r   i n a b i l i t y   t o   q u a n t i f y   t h e   f e a t u r e s ,   A d d i t i o n a l l y ,  
t h e  DTM can be m a n i p u l a t e d   e f f i c i e n t l y   t o   i n v e s t i g a t e  

p o t e n t i a l   a l t e r n a t i v e   m e t h o d o l o g i e s  for i d e n t i f y i n g ,  
l o c a t i n g ,   a n d   q u a n t i f y i n g   s u b t l e   b a t h y m e t r i c   f e a t u r e s .  

I d e a l l y ,  t h e   m e t h o d   s h o u l d   a c h i e v e   t h i s   i n  a s i n g l e   p l o t  
€ o r  t h e  s t u d y  a rea .  

In a n y   r e p r e s e n t a t i o n  o f  s e a b e d   t o p o g r a p h y  o n  a t w o  

d i m e n s i o n a l   m e d i u m ,  t h e  p r e s e n c e  o f  a r e g i o n a l  s lope  t e n d s  
t o   o b s c u r e  s m a l l e r  s c a l e ,  l o c a l   f e a t u r e s .   t h i s   e f f e c t  i s  
m o r e   s i g n i f i c a n t  where s p o t   b a t h y m e t r i e s   m u s t  b e  g r o u p e d ,  
a s  i n   c o n v e n t i o n a l   c o n t o u r   p l a n s ,   a n d   e s p e c i a l l y  so i n  

t h o s e   t h a t  a r e  s u f f i c i e n t l y   d e t a i l e d   t o  show s u b t l e  
f e a t u r e s -  The s o u t h e r n   B e a u f o r t   S e a  has b e e n   d i v i d e d   i n t o  

a l i m i t e d   n u m b e r  of p h y s i o g r a p h i c a l   r e g i o n s ,   m u s t   o f   w h i c h  
a r e  c h a r a c t e r i z e d  b y ,  a m o n g   o t h e r   p h y s i c a l   p a r a m e t e r s ,  a 

r e l a t i v e l y  l o w  a n d  u n i f o r m   r e g i o n a l   s l o p e .  It is, 
t h e r e f o r e ,   f e a s i b l e   t o   r e m u v e   t h e   r e g i o n a l   s l o p e   c o m p o n e n t  

f r o m   t h e  DTM n o d e   p o i n t   b a t h y m e t r i e s ,   a n d   p l o t   t h e  
r e s i d u a l  v a l u e s .   T h i s  w i l l  make a n y  f e a t u r e s  w h i c h  
d e v i a t e   f r o m   t h e   r e g i o n a l  s l o p e  appear a s  mure d i s t i n c t i v e  
e n t i t i e s   w h i c h   c a n ,   i f  necessary,  b e   p l o t t e d  with a more  

d e t a i l e d   c o n t o u r   i n t e r v a l  o r  a h i g h e r   v e r t i c a l  
e x a g g e r a t i o n .  

p a g e   6 2  

Area I w h i c h  h a s  b o t h   r e l i e f   a n d  a m e a s u r a b l e  slope o v e r  

i t s  l i m i t s  w a s  c h o s e n  a s  t h e  a r e a  t o  t e s t  o u t  a n  

a l t e r n a t i v e   d e t e c t i o n   m e t h o d .   F i g u r e  3 5  o u t l i n e s   t h e  
parameters u s e d  f o r  t h e   p l a n e   d e f i n i t i o n  while f i g u r e  36  
shows t h e   n o r m a l  mesh of this a r e a .  

The t e c h n i q u e  used was m e s h  p l o t s  o f  t h e  t r e n d - s u r f a c e  
r e s i d u a l s .   T h e   a p p r o a c h   t a k e n  i s  a s  follows: Using 
v a r i o u s   p o i n t s   a r o u n d  t h e  d a t a   b a s e  a n  a v e r a g e   s u r f a c e  
d e f i n i n g   t h e  mean s l o p e   o f   t h e   d a t a  b a s e  was defined. I n  
t h i s  d a t a  s e t  t h e  s u r f a c e  was c o m p r i s e d  o f  3 t r i a n g u l a r  
P l a n e s .  A mesh of this m e a n   s l o p e d   s u r f a c e  was g e n e r a t e d  
and i s  d e n o t e d   i n   f i g u r e  3 7  as ( A v e r a g e  Slope S u r f a c e ) .  

This g r i d  was s u b t r a c t e d  from t h e  normal area 1 g r i d .  A 
n e w  s u r f a c e  was t h e n  d e f i n e d   w i t h   g r i d  n o d e  v a l u e s  

r e p r e s e n t i n g   t h e   r e s i d u a l s   f r o m   t h e  mean slope. Then i n  

o r d e r  tu d e t e c t   a n y   f e a t u r e s   t h a t  may h a v e  gone  u n n o t i c e d  
in the n o r m a l   g r i d  se t  a mesh of the s l o p e  t r e n d  r e s i d u a l  
g r i d  was g e n e r a t e d .  

T h e   c a l c u l a t e d   b a t h y m e t r i c   r e s i d u a l   s u r f a c e  was t h e n  

p l o t t e d   u s i n g   b o t h  mesh p e r s p e c t i v e   ( f i g u r e  3 8 )  a n d  
c o n t o u r i n g   ( f i g u r e  3 9 )  m e t h o d s .   F o r   c o m p a r a t i v e   p u r p o s e s ,  
a p l o t  of the  o r i g i n a l  DTW s u r f a c e  is a l s o  shown as f i g u r e  
40 * . 

In a l l  o f  t h e  p l o t s ,  t h e  m a j o r ,  r o u g h l y   T - s h a p e d  f e a t u r e ,  
f o r   w h i c h   d e t a i l e d   s t u d y  area 1 was s e l e c t e d ,  is r e a d i l y  
a p p a r e n t .   H o w e v e r ,  w i t h  t h e   r e m o v a l  o f  t h e   r e g i o n a l  

s l o p e ,  i t s  b o u n d a r i e s   a n d  i t s  hummocky t o p o g r a p h y  a r e  more 
e v i d e n t .  

On t h e   b a s i s  of t h i s   l i m i t e d   i n v e s t i g a t i o n ,  i t  c a n  b e  s e e n  

t h a t   t h e   r e m o v a l  of r e g i o n a l  s l o p e  i s  a u s e f u l   m e t h o d  o f  
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d e t e c t i n g   b a t h y m e t r i c  a n o m a l i e s  t h a t  may b e   m i s s e d  i n  
c o n v e n t i o n a l   c o n t o u r i n g .   T h e   r e s i d u a l   c o n t o u r  plan a l lows  
t h e   f e a t u r e s  t o  b e   l o c a t e d  e a s i l y  a n d   q u a n t i f i e d   i n  terms 

of general e x t e n t .   H o w e v e r ,  i n  most i n s t a n c e s ,   a d d i t i o n a l  
p r o f i l i n g  o r  v o l u m e   c a l c u l a t i o n   m a n i p u l a t i o n s  of t h e  DTH 
would  s t i l l  b e  r e q u i r e d ,  and t h e   p r e s e n t a t i o n  is s t i l l  
less p l e a s i n g   t h a n   t h e   m e s h   p e r s p e c t i v e s ,  

When t h e   m e s h   p e r s p e c t i v e   m e t h o d  o f  d a t a   p r e s e n t a t i o n  is 
a v a i l a b l e ,   t h e   n e e d   f o r   s l o p e  removal is r e d u c e d ,  although 
t h e  e x t e n t  o f  f e a t u r e s  m a y  b e  c l a r i f i e d   w i t h   m e s h  
p e r s p e c t i v e s  o f  r e s i d u a l   b a t h y m e t r i c   d a t a .   T h r o u g h  

v a r i a t i o n  of t h e  viewing a z i m u t h   a n d   p e r s p e c t i v e ,   t h e  mesh 
p e r s p e c t i v e   c a n   p r o v i d e   e s s e n t i a l l y   t h e  same v i s u a l  e f f e c t  

as s l o p e   r e m o v a l ,   a n d   w i t h o u t   t h e   a d d i t i o n a l   c a l c u l a t i o n  
r e q u i r e d  to d e t e r m i n e   r e g i o n a l  slope p l a n e s .  

It  was t h e r e f o r e  d e c i d e d  t h a t  t h e  mesh p e r s p e c t i v e   m e t h o d  
would to be used as t h e  p r i m a r y  r e t h o d  o f   d e t e c t i o n  of 

b a t h y m e t r i c  anomalies i n  t h e  Erkssk borrow area. 
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4.0 PRELIMINARY EVALUATION, EBKSAK 30RROW AREA BATHYMETRY 

4.1 Area S e l e c t i o n  

P h a s e  11 o f   t h e   c o n t r a c t   i n v o l v e d   t h e   s e l e c t i o n  o f  a 

f u r t h e r  a r e a  f o r  p r o c e s s i n g .   T h e   s e l e c t i o n  was made  i n  
c o n j u n c t i o n   w i t h   t h e   s c i e n t i f i c   a u t h o r i t y   a n d  was b a s e d  on 
t h e  g e n e r a l   g r a n u l a r   r e s o u r c e   p o t e n t i a l  of t h e  a r e a ,  t h e  
a v a i l a b i l i t y   o f   d i g i t a l   d a t a ,   a n d   t h e   l i k e l i h o o d  o f  

d e t e c t i n g   a d d i t i o n a l   b a t h y m e t r i c   f e a t u r e s   w h i c h   m i g h t  
c o r i t a i n  seabed g r a n u l a r   r e s o u r c e s .  

T h e  s o u t h   c e n t r a l   p o r t i o n  of t h e   B e a u f o r t  Sea c o n t i n e n t a l  
s h e l f ,   b e t w e e n   a b o u t  132 d e g r e e s   a n d  133 d e g r e e s  30' west 

l o n g i t u d e ,  is b e l i e v e d  t o  c o n t a i n  v a s t  q u a n t i t i e s  o f  
g r a n u l a r  mater ia l s  a t ,  or n e a r   t h e  seabed. T h i s  area i s  

s i g n i f i c a n t   i n  t h a t  i t  h a s  b e e n ,   i n   r e c e n t   y e a r s ,  a 
p r i m a r y   s o u r c e  of granular  b o r r o w  f o r  c o n s t r u c t i o n  of 
h y d r o c a r b o n   e x p l o r a t i o n   s t r u c t u r e s .   T h e  f a i l u r e  of t h e  
N e r l e r k  b e r m  w h i c h  c o n t a i n e d  f i n e r  s a n d s  f r o m   f u r t h e r  
n o r t h  on t h e   T i n g m i a r k   P l a i n  (Wer le rk  B o r r o w  B l o c k )  has 
d r i v e n   i s l a n d   b u i l d e r s   s h o r e w a r d   a n d   p l a c e d   g r e a t e r  

d e m a n d s   o n   t h e   E r k s a k  a r e a .  

DIAHD h a s  d e f i n e d  a p r e l i m i n a r y   b o r r o w   m a n a g e m e n t  b l o c k  
f o r   t h i s   r e g i o n ,   d e s i g n a t e d   t h e   E r k s a k   B o r r o w   B l o c k -   T h e  
Erksak B o r r o w  Block i s  e n c l o s e d  b y  t h e  f o l l o w i n g   f o u r  
p o i n t s ,  re ferenced  i n   t h e   U n i v e r s a l   T r a n s v e r s e  Mercator 
(and g e o g r a p h i c )   c o o r d i n a t e s :  

NW: Zone 8 ;  550 000; 7 800 000 (70-18-10N; 133-40-15W) 
NE: Zone 8 ;  609 000;  7 800 000 (70-17-0414; 132-06-15W) 
SE: Zone 8 ;  609 000;  7 750 000 (69-50-12M; 132-09-57W) 
SW: Zone 8 ;  565 000;  7 750 000 (69-51-04N; 133-18-33W) 

The s o u t h e r n  p a r t  of t h e   E r k s a k  b l o c k  i n c l u d e s  a ser ies  of 

s u b - p a r a l l e l   s o u t h w e s t   t o   n o r t h e a s t   t r e n d i n g   r i d g e s   w h i c h  
t e n d   i n  a more n o r t h e r l y   d i r e c t i o n  further o f f s h o r e ,  i n  
t h e  vicinity o f  t h e   R o g y u k ,   T i n g m i a r k  and U k a l e r k  s i t e s .  

T h e s e   f e a t u r e s  may b e  r e l i c  b a r r i e r  i s l a n d s  or  b a r s ,   b u t  a 

n u m b e r  o f  o t h e r   p o s s i b l e   o r i g i n s   h a v e   b e e n   s u g g e s t e d .  
D e t a i l e d   d e l i n e a t i o n  o f  t h e s e  s a n d  r i d g e s ,  a n d  

i d e n t i f i c a t i o n  of o t h e r   f e a t u r e s   w h i c h   m i g h t  a s s i s t  i n  t h e  

d e v e l o p m e n t  of g e o m o r p h i c   p r o c e s s   m o d e l s  t o  e x p l a i n   t h e  

o r i g i n  a n d  e x t e n t  o f  t h e   g r a n u l a r   d e p o s i t s  was t h e r e f o r e  

recommended b y  t h e   s c i e n t i f i c   a u t h o r i t y .  

4 . 2  S o u r c e  Data Assessment 

I n  s e l e c t i n g  a s o u r c e   f o r   t h e  d a t a  i t  was a c u n c e r n   t h a t  

t h e   d a t a   b e  a s  c l e a n  a s  p o s s i b l e .  Some problems with t h e  

p r e v i o u s   d a t a  s e t  f o r   t h e   Y u k o n   S h e l f  were e n c o u n t e r e d .  

A n  i n i t i a l   a s s e s s m e n t  of  data q u a l i t y  was r e q u i r e d   t o  
e n s u r e  t h a t  t h i s   d i d   n o t  occur w i t h   t h e   n e w  a rea .  Data 

a v a i l a b l e   f r o m   t h e   C a n a d i a n  Hydrographic S e r v i c e  i n  S i d n e y  
8 . C .  for t h e  Erksak g r i d  area was r e v i e w e d   b y   t h e  CHS and 
s t a t e d  t o  be i n  good o r d e r .  

4 . 3  Data I n t e g r a t i o n  to the HP Micro-computer 

T h e  d a t a  r e c e i v e d  from t h e  CHS was i n  9 - t r a c k  m a g n e t i c  
t a p e  form a n d  had to b e   m o v e d   o n t o   t h e  HP s y s t e m .   T i m e  
was l e a s e d   o n  a VAX11-751 c o m p u t e r .  A FORTRAN r o u t i n e  was 
w r i t t e n   o n   t h e  V A X  t h a t   c o m p r e s s e d   e a c h  9 - t r a c k  r e c o r d  

i n t o   a n  X,Y,Z d a t a  b l o c k .  T h e   d a t a  was d u m p e d  i n  1 
W e g a b y t e  b l o c k s  via a 9600 b a u d  s e r i a l  l i n k  to t h e  HP9816 
c o m p u t e r  where i t  was s t o r e d   i n   r e c o r d  f o r m a t  o n  a 15 
M e g a b y t e   h a r d   d r i v e .  In t o t a l   j u s t   o v e r  273000 d a t a  

p o i n t s  were t r a n s f e r r e d  t o  t h e  HP s y s t e m .  This is a l m o s t  
tw ice  as much d a t a  as was u s e d  i n  t h e  Y u k o n   S h e l f  a rea .  
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The  d a t a  was  s t o r e d  i n  9 f i l e s   c o n t a i n i n g  30000 records 
and  1 f i l e  c o n t a i n i n g   j u s t  over  3000 r e c o r d s .   T h e r e  was 

no  s o r t i n g  o f  data  i n t o  areas a t  this time. 

4.4 Check P l o t  

An I 1  X 1 7  p l o t  a t  a s c a l e  o f  1:400 000 w a s  p l o t t e d  

s h o w i n g   t h e  d i s t r i b u t i o n  o f  t h e  d a t a  base .  T h e  points 
were s i m p l y  p l o t t e d  a s  d o t s   a n d  o n l y  o n e  o u t  o f  10 was 

s e n t  t o  t h e   p l o t t e r .   S t i l l ,   t h i s   p r o c e s s  took o v e r  7 
h o u r s  as only 1 p o i n t / s e c o n d  c o u l d  be p l o t t e d .  W i t h i n   t h e  

d a t a  base, the d a t a   d i s t r i b u t i o n  was r e l a t i v e l y  even, a n d  

fully a d e q u a t e  fo the t y p e  of a n a l y s i s  proposed. 



p a g e  7 3  

5 . 0  DETAILED ANALYSIS, THE ERKSAK BORROW AREA BATBYHETRY 

5.1  Main D i g i t a l  T e r r a i n  Hodel 

O n c e  i t  was d e t e r m i n e d   t h a t   t h e r e  was e n o u g h   d a t a   t o  

c o n t i n u e  w i t h  t h e   p r o c e s s i n g  o f  t h i s  a r e a ,  i t  was 
n e c e s s a r y  t o  g e n e r a t e   t h e   l a r g e   m e s h   p e r s p e c t i v e   p l o t  of 

t h e  whole area .  Even i n   t h e  n e w   s o f t w a r e   t h e r e  i s  a limit 

to t h e   q u a n t i t y  of d a t a   t h a t  can b e   p r o c e s s e d  a t  o n e  time. 

B e c a u s e  t h e  f r k s a k   d a t a b a s e   e x c e e d e d   t h i s  limit, t h e  d a t a  

was b r o k e n   i n t o  smaller a r e a s .  E a c h  was v i e w e d  a t  t h e  

same a z i m u t h ,  t i l t  a n d   e x a g g e r a t i o n .   F i n a l l y  a f t e r  
p r o c e s s i n g ,   e a c h   d a t a  s e t  w a s  l i n k e d   m a t h e m a t i c a l l y .  A 
l a r g e   p l o t   o f   t h e   w h o l e  area was t h e n   d o n e  on o u r  E s i z e  
p l o t t e r .   T h i s   d i f f e r s   f r o m ,   a n d  improves  u p o n   t h e   d a t a  

p r e s e n t a t i o n   o f ,   t h e   p r e v i o u s  Yukon S h e l f   d a t a   i n   t h a t  
e a c h   s e c t i o n  o f  t h e   p r e v i o u s   p l o t   h a d  t o  b e  p h y s i c a l l y  

l i n k e d .  U n d e r   c l o s e   s c r u t i n y ,   t h e   l i n k e d   e d g e s   c o u l d  be 
n o t i c e d .  T h i s  l a r g e   p l a n  was then s e n t  t o  t h e   s c i e n t i f i c  

a u t h o r i t y  f o r  use i n   d e f i n i n g  a r e a s  of i n t e r e s t  and  
s e l e c t i n g   s e l e c t i n g   p r o f i l e   l i n e s   i n  each area. An 11 X 
17 r e p r o d u c t i o n   o f   t h e   m e s h  i s  shown i n   f i g u r e  41. 

5 . 2  S i g n i f i c a n t  bathymetric F e a t u r e s  

The E r k s a k  Borrow B l o c k ,  in t h e  s o u t h e r n   p o r t i o n  of t h e  
T i n g m f a r k   P l a i n   p h y s i o g r a p h f c a l   r e g i o n ,   i n c l u d e s  an u p l a n d  

area of g e n e r a l l y   f i n e  s a n d s  w h i c h  a r e  b l a n k e t e d  o r  
v e n e e r e d  w i t h  a g e n e r a l l y  s m a l l ,  b u t   h i g h l y   v a r i a b l e ,  
t h i c k n e s s  o f  r e c e n t   m a r i n e   s e d i m e n t s .   T h e   g r a n u l a r  
d e p o s i t s  ( a l s o  c o m m o n l y   k n o w n  a s  t h e  U k a l e r k  s a n d s )  

r e p r e s e n t  one of t h e   m a i n   g r a n u l a r  borrow areas p r e s e n t l y  
b e i n g   e x p l o i t e d   i n   t h e   B e a u f o r t  Sea .  
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I n  t h e   E r k s a k   b l o c k ,  t h e  T i n g m i a r k   P l a i n   s l o p e s  a t  a n  

a v e r a g e  r a t e  o f  0 . 5 m  p e r  km i n  a g e n e r a l   n o r t h e r l y  
d i r e c t i o n .   N o r t h  o f  t h e   K o g y u k ,   T i n g m i a r k   a n d  U k a l e r k  
w e l l s i t e s ,  t h e   s l o p e  i s  g e n e r a l l y  s l i g h t l y  g r e a t e r ,  and 
t e n d i n g   t o   t h e   n o r t h w e s t .   R e l a t i v e l y   s t e e p e r   s l o p e s  a r e  
p r e s e n t   t o   t h e  w e s t ,  a l o n g   t h e   b o u n d a r y   b e t w e e n   t h e  
T i n g m i a r k   P l a i n  a n d  t h e  K u g m a l l i t   C h a n n e l ,   a n d   l o c a l l y ,   i n  
a s s o c i a t i o n   w i t h  a s e r i e s  of r i d g e s   l o c a t e d  mainly i n   t h e  

s o u t h e r n  a n d  w e s t e r n   p o r t i o n s  of t h e   s t u d y  area.  

T h e  a b o v e   m e n t i o n e d  s e r i e s  o f  r i d g e s  a r e  t h e   m o s t  
d i s t i n g u i s h a b l e   b a t h y m e t r i c   f e a t u r e s   o n  a r e l a t i v e l y  

c o m p l e x ,   b u t  l o w  l o c a l  r e l i e f ,   s e a b e d   s u r f a c e .   T h e s e  

f e a t u r e s  a r e  g e n e r a l l y   r e l a t i v e l y   l o n g   a n d   n a r r o w ,  and 

t h e y   o c c u r  as a group of  s u b - p a r a l l e l   r i d g e s ,   o r i e n t e d   i n  
a s o u t h w e s t - n o r t h e a s t  o r  n o r t h - s o u t h   d i r e c t i o n ,  

a p p r o x i m a t e l y   p a r a l l e l   t o   t h e   m a r g i n  of t h e  K u g m a l l i t  
C h a n n e l .  The r i d g e s  a p p e a r   t o   h a r e   r e l a t i v e l y   s t e e p e r  
s o u t h e a s t e r n   o r   e a s t e r n   f l a n k s .   L o c a l  r e l i e f  a s s o c i a t e d  
w i t h  these f e a t u r e s  i s  g e n e r a l l y   i n   t h e   o r d e r  of 2 m t o  5 
m. 

T h e   n o r t h e r n   p o r t i o n  of t h e   s t u d y  a r e a  c o n s i s t s  of 

numerous   hummocky  f e a t u r e s  o f  v a r y i n g  a r e a l  e x t e n t  a n d  
r e l i e f .  N o n e  of these f e a t u r e s   a p p e a r  t o  b e   e s p e c i a l l y  
s i g n i f i c a n t  i n  t e r m s  o f  p o t e n t i a l   s o u r c e  a r e a s  for 
g r a n u l a r   r e s o u r c e s ,  

5 . 3  S e l e c t i o n  of F u r t h e r   A n a l y s i s  Areas 

Areas o f   i n t e r e s t  f o r  f u r t h e r   p r o c e s s i n g  were s e l e c t e d  i n  

c o n s u l t a t i o n   w i t h  the s c i e n t i f i c   a u t h o r i t y  on t h e  basis  o f  
t h e   s i g n i f i c a n t  f e a t u r e s  i d e n t i f i e d  on t h e  l a r g e  m e s h  
p e r s p e c t i v e   o f  t h e  s t u d y  area. Six p r i n c i p a l  areas  a n d   a n  

a d d i t i o n a l  two e x t e n s i o n s  of t h e   p r i n c i p a l  a r e a s  were 
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o u t l i n e d  o n  t h e  m e s h  p e r s p e c t i v e .   T a b l e  3 l i s t s  
t h e  c o o r d i n a t e s  o f  t h e  b o u n d a r i e s  of t h e  8 s e l e c t e d  a r e a s .  
F i g u r e  4 2  is a p l a n  s h o w i n g  t h e  o u t l i n e  o f  the d e t a i l e d  
study areas w i t h i n  t h e  E r k s a k   B l o c k .  

Area U T 3  Z o n e  N o r t h  E a s t  

1 
2 

2h 

3 

3A 
4 
5 
6 

7 7 8 2  000 5 8 1  7 5 0  

7 7 4 8  000  5 9 5   7 5 0  

7 772 000 595 7 5 0  

7 7 5 3  000  5 8 1  7 5 0  

7 7 5 3  000 570  0 0 0  

7 788 7 5 0  583 500  

7 8 1 8  000 5 9 5   7 5 0  

7 8 0 7  8 7 5  587 250 

T h i s   t a b l e  l i s t s  t h e  f o u r   b o u n d a r i e s  

S o u t h  

7 7 5 3  000 

7 7 4 s  000 

7 760  000 

7 7 4 8  000 

7 7 4 8  ooo 

7 7aa  7 5 0  

7 7 7 5  000 

7 7 9 1  2 5 0  
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West 

5 6 5  600 

5 8 3  500 

5 8 3  500 

5 7 0  000 

5 5 2  500 

568 000  

5 8 7  250 

5 7 6  5 0 0  

t h a t  d e f i n e   e a c h  o f  

t h e  8 s t u d y  a r e a s  of  the E r k s a k  B o r r o w  a r e a  d a t a   b a s e .  
A l l  c o o r d i n a t e s  a r e  l i s t e d  i n  UTM z o n e  8 c o o r d i n a t e s .  

t? C o o r d i n a t e s  of D e t a i l e d  S t u d y  Areas, Erksak Block " 

T a b l e  3 
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Area 1 i n c l u d e s  a l o n g   n a r r o w   r i d g e   e x t e n d i n g   f r o m   n e a r  
the s o u t h w e s t e r n   c o r n e r   o f   t h e   i d e n t i f i e d   b l o c k   i n  a 
n o r t h e a s t e r l y   d i r e c t i o n   t o   t h e   e a s t e r n   s i d e  o f  t h e  b l o c k  

a n d   t h e n   n o r t h e r l y  t o  t h e   n o r t h e a s t  c o r n e r .  A l s o   i n c l u d e d  
i n  this a r e a  i s  a r e l a t i v e l y   c o m p l e x  s e r i e s  o f  a p p a r e n t l y  
o v e r l a p p i n g   n o r t h e a s t - s o u t h w e s t   a n d   n o r t h - s o u t h   t r e n d i n g ,  
s h o r t   r i d g e s   n e a r   t h e   e a s t e r n   T i n g m i a r k   P l a i n  - K u g m a l l i t  

C h a n n e l   b o u n d a r y .  

Area 2 i s  a p p r o x i m a t e l y   c e n t r e d  o n  one r e l a t i v e l y   s h o r t e r  
n o r t h e a s t - s o u t h e a s t   t r e n d i n g   r i d g e ,   a n d   i n c l u d e s  a s e r i e s  

o f  smal le r  s u b - p a r a l l e l   f e a t u r e s   o n   e i t h e r   s i d e  o f  t h e  
m a i n   f e a t u r e .  

Area 2 A  is a l o c a t e d   n o r t h   o f   t h e   a b o v e   b l o c k   a n d   a p p e a r e d  

t o   i n c l u d e  a number   o f   l ow r e l i e f  f e a t u r e s   o r i e n t e d   i n   a n  
ea s t - -wes t  d i r e c t i o n ,   r a t h e r   t h a n   t h e   p r e d o m i n a n t   n o r t h -  
s o u t h   t r e n d .  

Area 3 o u t l i n e s  a major n o r t h e a s t - s o u t h w e s t   t r e n d i n g   r i d g e  

e x t e n d i n g   s o u t h  of t h e  study a r e a .  S e v e r a l  minor n o r t h -  
s o u t h   t r e n d i n g   b a t h y m e t r i c   h i g h s  a r e  a l s o   e v i d e n t  i n  t h i s  

a rea .  

Area  3A i s  a n   e x t e n s i o n  o f  t h e   a b o v e  a r e a  i n t o   t h e  
s o u t h e r n   p o r t i o n  o f  X u g m a l l i t   C h a n n e l .  

Area  4 ,  w h i c h   p a r t i a l l y   o v e r l a p s  Area 1 ,  i n c l u d e s  t h e  

c o m p l e x  se r ies  of f e a t u r e s   n e a r   t h e   p h y s i o g r a p h i c a l   r e g i o n  
b o u n d a r y ,   d e s c r i b e d   u n d e r  Area 1. T h i s  a rea  e x t e n d s   n o r t h  

o f  Area 1 t o   d e t e r m i n e  if t h e   n o r t h - s o u t h   p o r t i o n  o f  t h e  
l o n g  narrow m a i n   r i d g e   i n  Area 1 c a n   b e   d e t e c t e d   f u r t h e r  

n o r t h .  

Area 5 ,  i n  the n o r t h e a s t   c o r n e r  o f  t h e   s t u d y  a r e a  c o v e r s  a 

s e r i e s  of hummocky f e a t u r e s ,   i n c l u d i n g   s e v e r a l ,   i n   t h e  

s o u t h e r n   p o r t i o n  of t h e  block, w h i c h  show s o m e   n o r t h - s o u t h  

e l o n g a t i o n .  A t  t h e   e x t r e m e   n o r t h ,   s e v e r a l   f e a t u r e s   h a v e  
a n   a p p a r e n t  east-west t r e n d .  

Area 6 ,  l o c a t e d   i n   r e l a t i v e l y   d e e p e r  waters  t o   t h e  west o f  
Area 5 ,  i s  g e n e r a l l y   f l a t t e r ,  a n d  s h o w s  n o  a p p a r e n t  
o r i e n t a t i o n  o f  t h e   m i n o r   b a t h y m e t r i c   f e a t u r e s   e v i d e n t  on 
t h e   l a r g e   p e r s p e c t i v e .  

5.4 Data S o r t i n g  and Thinning 

A p r i n t  o f  the m e s h   p e r s p e c t i v e   w i t h   t h e  a r e a s  of i n t e r e s t  
a n d   p r o f i l e   l i n e s   d r a w n  on was u s e d  a s  t h e   b a s i s   f o r   t h e  
s o r t i n g  o f  t h e   d a t a .  As with t h e  Yukon d a t a ,  the n o r t h i n g  

a n d   e a s t i n g  were s c a l e d  o f f  t h e   p e r s p e c t i v e .   U s i n g   s o r t i n g  
r o u t i n e s  10 f i l e s  were c r e a t e d .   B a s e d  on  past e x p e r i e n c e  

a n d  t h e   c h e c k  p l o t  we r e a l i z e d   t h a t   t h e r e  w o u l d  b e   t o  much 

d a t a   i n   e a c h  a r e a  a n d   t h e   r e s u l t s  w o u l d  b e   d o w n   l i n e  

b i a s e d  unless t h i n n i n g  was p e r f o r m e d .  As t h e  d a t a  was 

b e i n g   s o r t e d  i t  was a u t o m a t i c a l l y   t h i n n e d   p r i o r  t o  

i n s e r t i o n   i n t o   t h e   f i l e .   T h i s   a p p r o a c h   s a v e d  a l o t  of time 

a s  c o m p a r e d   t o   t h e   p r e v i o u s  technique where t w o  p a s s e s  a t  
t h e   d a t a   h a d   t o   b e   m a d e ,   o n e  t o  s o r t   a n d   o n e  t o  t h i n .  

5 . 5  Plan Production 

P l a n s  f o r  a l l  8 a r e a s  were p r o d u c e d .   T h e   p l a n s  se t s  

i n c l u d e d ;  m e s h  p e r s p e c t i v e s ,   c o l o u r e d   b a t h y m e t r y s ,  
p r o f i l e s   a n d   p r o f i l e   l o c a t i o n   p l o t s .   T h e r e  was no  opt imum 

v i e w i n g   a z i m u t h  a t  w h i c h  a l l  t h e  areas  could be v i e w e d   a n d  
h a v e   t h e   s u b t l e   b a t h y m e t r i c   f e a t u r e s   p o r t r a y e d  a s  i n   t h e  
Yukon S h e l f  a r e a .  Each  a rea  was t r e a t e d   i n d i v i d u a l l y  a n d  
a n  o p t i m u m   v i e w i n g   a z i m u t h  f o r  t h a t  a r e a  was s e l e c t e d  
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a f t e r  c h e c k i n g   t h e  meshs a t  0, 45, 90 ,  135, 180, 225 ,  270, 
a n d  3 1 5  d e g r e e s .   T h e   h o r i z o n t a l   p r o f i l e  s c a l e  was 

s e l e c t e d   s u c h  t h a t  t h e   p r o f i l e   f i t   o n   t h e   s h e e t .  T h e  

v e r t i c a l  s ca l e  was c h o s e n  so  t h a t   t h e   b a t h y m e t r i c  f e a t u r e s  

could b e  seen.  T a b l e  4 o u t l i n e s  the p l a n s   p r o d u c e d   a n d  
p a r a m e t e r s   u s e d  for e a c h   p l a n   i n   t h e  Erksak Borrow Block. 

5 . 6  Analysis of Deta i l ed  Study Areas 

D e t a i l e d   a n a l y s i s   o f   t h e   b a t h y m e t r i c   d a t a  for t h e   E r k s a k  
borrow a r e s  was c o m p l i c a t e d  b y  a number  of fac tors :  the 
l a c k  of  a r e a l l y  e x t e n s i v e   f e a t u r e s   o f  s i g n i f i c a n t  r e l i e f ,  
t h e   r e l a t i v e l y   c o m p l e x   m i c r o r e l i e f   o f   t h e  a rea ,  a n d   t h e  

a b s e n c e  of a g e o l o g i c a l   f r a m e w o r k  f o r  t h e   s t u d y  a rea*  

T h e  s m a l l  s c a l e  m e s h   p e r s p e c t i v e   ( F i g u r e  4 1 )  s h o w s  
r e l a t i v e l y  few s i g n i f i c a n t   b a t h y m e t r i c  f e a t u r e s  i n  t h e  
Erksak area. D e t a i l e d   m e s h   p e r s p e c t i v e s ,  b a t h y m e t r y  p l o t s  
a n d  p r o f i l e s  of t h e  n a r r o w ,  s o u t h w e s t  t o  n o t t h e a s t -  
t r e n d i n g   r i d g e s  in Area 1 ( F i g u r e s  4 3 - 4 8 ) ,  Area 2 ( F i g u r e s  

49 - 55) a n d  Area 3 ( F i g u r e s  62 - 6 8 )  and of t h e  hummocky 
area s h o w n  in Area I a n d  Area 4 (Figures 75  - 81) reveal 
t h a t  even t h e s e   f e a t u r e s  a r e  d i f f i c u l t  t o  m o d e l  a n d  
analyze. The  main r i d g e s ,   w h i c h  ace t h o u g h t  t o  p r o t r u d e  

t h r o u g h   r e c e n t  s o f t  mar ine  seabed  s e d i m e n t s ,  may c o n t a i n  
s a n d .   T h e i r   o r i g i n  is u n c e r t a i n ,  b u t  i t  is s p e c u l a t e d  

t h a t  t h e y  are related to coastal  p r o c e s s e s   a c t i v e  a t  e a c h  
l o c a t i o n  during v a r i o u s  s t a g e s  of marine t r a n s g r e s s i o n .  

Local r e l i e f ,  e v e n   o v e r   d i s t a n c e s  of s e v e r a l   k i l o m e t r e s ,  
rarely e x c e e d s  4 - 5 m ,  a n d  m o s t  o f  t h e  d i s t i n g u f s h a b l e  
features are t y p i c a . l l y  i n   t h e   o r d e r  of 2 m high. 

Due t o  t h e   l f m i t e d  r e l i e f ,  all o f   t h e   d e t a i l e d   s t u d y  a r eas  
were m o d e l l e d  at a v e r t i c a l  e x a g g e r a t i o n  of 200 times. 
H o w e v e r ,   b e c a u s e   t h e   m i c r o r e l i e f  o n  many of t h e   a b o v e  

p a g e  8 2  

f e a t u r e s  ( e . g .  Area 1; F i g u r e  47) is a l s o  i n   t h e   o r d e r  of 
I - 2 rn, f u r t h e r   e v a l u a t i o n  o f  t h e  most s i g n i f i c a n t  
b a t h y m e t r i c   a n o m a l i e s  was n o t  possible. I n  o t h e r  areas 
( e . g .  Area ZA, F i g u r e s  56 - 61;  and Areas 5 and 6 ,  F i g u r e s  
8 2  - 9 4 1 ,  t h e  same m a g n i t u d e  of m i c r o r e l i e f   m a k e s  i t  

d i f f i c u l t  to d i s t i n g u i s h   a n y   f e a t u r e s  other t h a n  a f e w  
random h u m m o c k s   a n d   d e p r e s s i o n s .  

Further  analysis of t h e   b a t h y m e t r i c  d a t a  is n o t   p o s s i b l e  
u n t i l   t h e  regional g e o l o g i c a l   f r a m e w o r k  of  t h e  Erksak area 

i s  a v a i l a b l e .  It i s  l i k e l y  t h a t  i n f o r m a t i o n  o n  t h e  
o u t c r o p p i n g s  o f  s t r a t i g r a p h i c   u n i t s   a n d  s a m p l e  
d e s c r i p t i o n s  would p r o v i d e  new i n s i g h t :  t o  both m a j o r  a n d  
m i n o r   b a t h y m e t r i c  f e a t u r e s .  T h i s  t y p e  of a n a l y s i s  was 
b e y o n d   t h e   s c o p e  of t h e   p r e s e n t  s t u d y .  

However, t h e   r e g i o n a l  and d e t a i l e d - b a t h y m e t r i c   d a t a  from 
this s t u d y   s h o u l d ,  when c o m p a r e d   t o   t h e   g e o l o g i c a l   d a t a ,  

a s s i s t  i n  t h e  a s s e s s m e n t  o f  t h e  g r a n u l a r   r e s o u r c e  

p o t e n t i a l  of the E r k s a k  area. 
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5.7 Alternat ive  A n a l y s i s  Method 

A r e a  2A o f  t h e  E r k s a k  d a t a  b l o c k  w a s  s e l e c t e d  f o r  t h e  

t e s t i n g  o f  t h e  a l t e r n a t i v e  a n a l y s i s  m e t h o d .  T h e  m e a n  

p l a n e  d e f i n i n g  t h e  t r e n d  s u r f a c e  c o n s i s t e d  o f  t w o  

t r i a n g u l a r  p l a n e s .  A mesh o f  this s l o p e d  sur face  i s  shown 

i f  f i g u r e  97. This s u r f a c e  was t h e n  removed f r o m  t h e  

n o r m a l  g r i d  d a t a  b a s e  l e a v i n g  a s u r f a c e  composed o f  

r e s i d u a l s  from the mean. 

The c a l c u l a t e d  r e s i d u a l  (trend) s u r f a c e  was plotted using 

b o t h  contouring ( f i g u r e  9 9 )  and  m e s h  p e r s p e c t i v e  (figure 

9 8 )  m e t h o d s .  F o r  c o m p a r a t i v e  p u r p o s e s  a plot o f  the 
o r i g i n a l  DTM s u r f a c e  is s h o w n  i n  f i g u r e  9 6  ( m e s h )  a n d  
figure 100 ( c o n t o u r ) .  
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6 . 0  K V A L U A T I O N  OF RESULTS 

6 . 1  Techniques Used 

‘The  t e c h n i q u e s   u s e d  i n  t h i s  s t u d y  v e r i f i e d   t h e  i n i t i a l  

f i n d i n g s  t h a t  s h o w e d  mesh  g r i d  p l o t s  p r o v i d e d  a visual 

i m a g e  of  t h e  s e a b e d  w h i c h  i s  u s e f u l  € o r  g e n e r a l  geological 

i n t e r p r e t a t i o n  a n d  i d e n t i f i c a t i o n  o f  t h e  p r e s e n c e  o f  

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

a l g o r i t h m s  were u s e d  t o  a n a l y z e  detailed s t u d y  a r e a s  i n  

t h e  Y u k o n  S h e l f  d a t a  b a s e .  T h e s e  m e t h o d s  were  t h e n  

a p p l i e d  t o  a n  a d d i t i o n a l  s t u d y  a r e a  n a m e l y  t h e  E r k s a k  
Borrow block. 

An a l t e r n a t i v e   a n a l y s i s   m e t h o d  based o n  r e s i d u a l  p l o t s  

f rom a n  averaged s l o p e d  s u r f a c e  was u n d e r t a k e n .  P l o t s  o f  

t h e  data  s e t  in t h e  f o r m  of contours a n d  mesh p e r s p e c t i v e s  

were  u s e d  in the a n a l y s i s  of this n e w  t e c h n i q u e .  A n  
e n h a n c e m e n t  of t h e  s u b t l e  f e a t u r e s  t h a t  may h a v e  b e e n  

o b s c u r r e d  i n  processing b y  t h e   a v e r a g e  slope c o ~ t o u r s  a n d  
m e s h  o f  t h e   s u r f a c e ,  was t h e  g o a l  o f  t h i s   a l t e r n a t i v e  

analysis t e c h n i q u e .  

The c o n t o u r s ,  and m e s h e s  of t h e   a l t e r n a t i v e   a n a l y s i s  t e s t  

a r e a s  i n  t h e  Yukon S h e l f  a n d   E r k s a k  Borrow a r e a  c a n  be 
f o u n d  i n  s e c t i o n  3 . 6  and 5 . 7  o f  t h i s   r e p o r t .  The m e s h  of 

t h e  r e s i d u a l s ,  of t h e s e  t e s t  a r e a s  d i d  n o t  r e a d i l y  s h o w  
a n y  f e a t u r e s  that  were n o t  a p p a r e n t  on t h e  normal mesh of 
the raw d a t a  f o r  t h a t  a r e a .  H o w e v e r  t h e   c o n t o u r  p l a n s  of 

t h e  r e s i d u a l  plots, w h i c h  c a n  be used i n  q u a n t i f y i n g  

f e a t u r e s ,  were less cluttered a n d  t h e  f e a t u r e s  were e a s i e r  
t o  i n t e r p r e t   t h a n  t h e  normal c o n t o u r  plots o f   t h e  area .  

A ser ies  of  p r o f i l e s  c r o s s i n g  each a r e a  was g e n e r a t e d  € o r  
t h e  p u r p o s e  of a i d i n g  i n  t h e  d e t e r m i n a t i o n  o f  t h e  

m a g n i t u d e  o f  a n y  f e a t u r e s   t h a t  were  p r o m i n e n t  w i t h i n  a 
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d e t a i l e d  s i t e .  

T h e  color c o d e d  bathymetry c h a r t s  were u s e d  a s  a r e f e r e n c e  

p l a n  t o  s h o w  t h e  d e p t h s  a n d  t o  g r a p h i c a l l y  d e f i n e  t h e  

r e l i e f   i n  t h e  d e t a i l e d  area. A d d i t i o n a l l y  t h e  bathymetry 

p l a n s  s h o w e d  t h e  r a w  d a t a  d e n s i t y   a n d   d i s t r i b u t i o n  a n d  

w e r e  u s e d  w h e n  a n a l y z i n g   t h e  mesh p e r s p e c t i v e s  t o  d e f i n e  

l o c a t i o n s   w h e r e  d a t a  e x t r a p o l a t i o n  took p l a c e .  

T h e  t w o  l a r g e  s c a l e  m e s h e s ,  one c o v e r i n g  the Yukon S h e l f  

and the o t h e r  c o v e r i n g  t h e  E r k s a k  borrow a r e a  were u s e f u l  

i n  t h e  s t u d y  i n  t h a t   t h e y   g a v e  a s n a p s h o t  of  t h e  entire 
d a t a  b a s e  a n d  c o u l d  be used i n   s k e t c h i n g   o u t  a r e a s  o f  

i n t e r e s t  € o r  f u r t h e r  study. 

6 . 2  Major Features 

O n c e  t h e  m a i n  f e a t u r e s  of t h e  r e g i o n  have been i d e n t i E i e d  

o n  t h e  small s c a l e  r e g i o n a l  mesh p e r s p e c t i v e ,  i t  is 
r e l a t i v e l y  e a s y  t o  f o c u s  o n  t h e s e  f e a t u r e s  for more 

d e t a i l e d  a n a l y s i s .  T h e  smaller  d i g i t a l   t e r r a i n  m o d e l  c a n  

t h e n  be used mote  e f f i c i e n t l y  t o  v i e w  t h e   f e a t u r e s   f r o m  

any n u m b e r  of p e r s p e c t i v e s  a n d  a z i m u t h s .  T h i s  p r o v i d e s  a 

visual r e p r e s e n t a t i o n  o f  t h e   f e a t u r e s   t h a t  is similar t o  

t h a t   o b t a i n e d  f r o m  a e r i a l  o b l i q u e  p h o t o g r a p h y  o f  

t e r r e s t r i a l  f e a t u r e s .  An a p p r e c i a t i o n  o f  morphology is  

considered t o  be v a l u a b l e  t o  t h e  i n t e r p r e t a t i o n  of t h e i r  

o r i g i n  and  c o m p o s i t i o n ,  

T h e   d e t a i l e d   a n a l y s i s  of t h e   n a i n   f e a t u r e s  of t h e  Yukon 

S h e l f  h a s  shown t h a t  t h e  detailed m e s h  p e r s p e c t i v e s  a n d  

P r o f i l e s ,  u s e d  i n  c o n j u n c t i o n  w i t h  g e o p h y s i c a l  - 
geological - s t r a t i g r a p h i c   d a t a ,  c a n  p r o v i d e  a d d i t i o n a l  
i n s i g h t  t o  t h e  i n t e r p r e t a t i o n  o f  l a n d f o r m  f e a t u r e s ,  

geomorphic p r o c e s s e s  a n d  s u r f i c i a l  g e o l o g y  o f  t h e  a r e a .  On 
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t h e  o t h e r  h a n d ,  i t  i s  n o t  p o s s i b l e  t o  classi€y f e a t u r e s  i n  

t e r m s  o f  o r i g i n  a n d  l a n d f o r m  w i t h o u t  g e o p h y s i c a l  o r  

geological information, as i n  t h e  case oE t h e  E r k s a k  a r e a .  

T h e  r e s u l t s  of t h i s  s t u d y  i n d i c a t e   t h a t  i t  w o u l d  b e  m o s t  

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

c o n j u n c t i o n  w i t h  g e o l o g i c a l - g r a n u l a r   r e s o u r c e   a s s e s s m e n t  

s t u d i e s .  T h e  b a t h y m e t r i c  data c o u l d  be used t o  i d e n t i f y  

b a t h y m e t r i c  a n o m a l i e s  a s  t a r g e t s  f o r  m o r e  d e t a i l e d  

i n t e r p r e t a t i o n s  of g e o p h y s i c a l  d a t a .  S i m i l a r l y ,  a r e a s  of  

s u r f a c e  o u t c r o p p i n g  o f  s t r a t i g r a p h i c  u n i t s  t h a t  m i g h t  

c o n t a i n  c o a r s e  mater ia l s  c o u l d  t h e n  b e  modelled i n  d e t a i l  

t o  i d e n t i f y  p o t e n t i a l  a r e a s  of r e w o r k i n g  b y  w a v e s  o r  

c u r r e n t s .  

7 . 0  APPLICATIONS 

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

s u c c e s s f u l l y  i n  the d e t e c t i o n  o f  s u b t l e  b a t h y m e t r i c  h i g h s  

t h a t  m a y  n o t  b e  a p p a r e n t  o n  f i e l d  s h e e t s  o r  c o n t o u r  maps 

o f  a n  a r e a .  T h e  a p p l i c a t i o n  o f  t h e s e  t e c h n i q u e s ,  with 
r e s p e c t  to t h i s  p r o j e c t ,  was to l o c a t e   p o t e n t i a l  g r a n u l a r  

r e s o u r c e s  w h i c h  c o u l d  be d e f i n e d  f o r  p o s s i b l e  use b y  t h e  

h y d r o c a r b o n  e x p l o r a t i o n  c o m p a n i e s  i n  t h e i r  i s l a n d  

c o n s t r u c t i o n  programs. The a b o v e   t e c h n i q u e s  m a y ,  h o w e v e r ,  

have some a d d i t i o n a l  u s e s .  This s e c t i o n  o f  t h e  r e p o r t  

outlines these possible a p p l i c a t i o n s .  

U n d e r w a t e r  P i p e l i n e s  

During t h e   c o n s t r u c t i o n  of underwater pipelines, knowledge 
of t h e  s e a b e d  s t r u c t u r e  and t o p o g r a p h y  is i m p o r t a n t .  

P e r f o r m i n g  t h e   p r o c e s s i n g   t e c h n i q u e s ,  a s  d e t a i l e d  i n  this 
report, on t h e  tau d a t a  base w o u l d  a l l o w  for a 3 d  graphic 
( m e s h ) ,  e n h a n c e d  n u m e r i c  ( c o l o r  b a t h y m e t r y )  a n d  

q u a n t i f i a b l e  (contour a n d  p r o f i l e s )  v i e w  of t h e  p r o p o s e d  

p i p e l i n e  a r e a .  A l t h o u g h  i t  is i m p o s s i b l e  t o  d e f i n e  t h e  

s e a b e d  c o m p o s i t i o n  w i t h o u t  t a k i n g  p h y s i c a l  s a m p l e s  b y  
c o r i n g  e t c . ,  i t  i s  p o s s i b l e  t o  p r e d i c t ,   b a s e d  on t h e  

m e s h e d   b a t h y m e t r y ,  t h e  s lopes o f  the p r o f i l e s  the depth of 
water  e t c . ,  w h a t  t h e  s e a b e d  i s  p r o b a b l y  c o m p o s e d  of a n d  

i s o l a t e  t h o s e  a r e a s  t h a t  s t i l l  r e q u i r e  a p h y s i c a l  
i n v e s t i g a t i o n ,  

D e t a i l e d   M o n i t o r i n g  o f  U n d e r w a t e r  Construction P r o j e c t s  

The s o f t w a r e  a n d  h a r d w a r e  s y s t e m  t h a t  was u s e d  i n  t h i s  

a n a l y s i s  o f  b a t h y m e t r i c  d a t a  was o r i g i n a l l y  d e v e l o p e d  €or 
use i n  t h e  m o n i t o r i n g  of u n d e r w a t e r  i s l a n d  c o n t r u c t i o n  i n  
t h e  B e a u f o r t  Sea. T h e  c o s t  to € i n d ,  retreive and p l a c e  a 

c u b i c  meter o f  s a n d  on a n  i s l a n d  site is h i g h  e n o u g h  t h a t  
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t h e  r e s o u r c e  c o m p a n i e s  h a d  t o  d e m a n d  a v e r y  sophisticated 

s y s t e m  f o r  t h e  m o n i t o r i n g  o €  t h e  c o n s t r u c t i o n  p r o g r a m .  

U s i n g  a l l  t h e  plot p r o d u c t s  of t h e  DTM p r o c e s s i n g  package  

a f f o r d s  j u s t  such m o n i t o r i n g  s y s t e m .  

8.0 RECOMMENDATIONS FOR FURTHER DEVELOPMENT 

T h e  p r o c e s s i n g  p a c k a g e  u s e d  f o r  t h i s  p r o j e c t  i s  

i m p l e m e n t e d  o n  HP c o m p u t e r s .  The o r i g i n a l  software v a s  

w r i t t e n  f o r  use i n  t h e  o f f s h o r e  t o  b e  used i n  n e a r  

r e a l t i m e  p o s t - p r o c e s s i n g  o f  b a t h y m e t r i c  d a t a .  D u r i n g  this 

p r o j e c t  a g r e a t  d e a l  o f  time was s p e n t  l o o k i n g  a t  e a c h  

mesh from different a n g l e s  a n d  e x a g g e r a t i o n s  i n  a n  a t t e m p t  

t o  f i n d  t h e  o p t i m u m  v i e w i n g  location. C u r r e n t l y ,  t h i s  

o p t i m u m  v i e w i n g   a z i m u t h  is d e c i d e d  u p o n  in a s u b j e c t i v e  

manner b y  t h e  user  o f  t h e  s y s t e m .  

C h a l l e n g e r  f e e l s  t h a t  a f u t u r e  p r o j e c t  f o r  DIAND s h o u l d  b e  

t h e   i m p l e m e n t a t i o n  of t h e  mesh p o r t i o n  oE t h e  processing 
p a c k a g e ,  on an IBM m i c r o - c o m p u t e r .   W i t h   t h e  so f tware  o n  a 

PC then v i r t u a l l y  a n y o n e  w i t h  access to t h e  raw d a t a  base 
c o u l d  v i e w  t h e  m e s h  p e r s p e c t i v e  at a n y  o r i e n t a t i o n  o r  

v e r t i c a l  e x a g g e r a t i o n .  
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9 - 0  CONCLUSIONS 

W i t h  t h e  e v e r  i n c r e a s i n g  d e m a n d  f o r  t h e  n o n - r e n e w a b l e  

h y d r o c a r b o n  based r e s o u r c e s  comes t h e  i n e v i t a b l e  e x p a n d e d  

e x p l o r a t i o n  o f  C a n a d a ' s   o f f s h o r e .  Presently i n  t h e  

B e a u f o r t  Sea  31 .1  d r i l l i n g  o p e r a t i o n s  a r e  b a s e d  o f f  e i t h e r  

s a c r i f i c i a l  b e a c h  i s l a n d s  o r  s u b m e r g e d  b e r m s  c o n s r r u c t e d  

f r o m  s a n d  c o l l e c t e d  f r o m  v a r i o u s  b o r r o w  s i t e s .  T h e  

c u r r e n t l y  i d e n t i f i e d  borrow s i t e s  h a v e  l i m i t e d  supplies 

w h i c h  h a v e  b e e n  shown t o  be r a p i d l y  d e p l e t i n g .  As C h e  

e x p l o r a t i o n  i n  t h e  B e a u f o r t  e x p a n d s  a d d i t i o n a l  

r e q u i r e m e n t s  f o r  the granular r e s o u r c e s  w i l l  be e v i d e n t .  

As t h e  n e e d  f o r  sand i n c r e a s e s  s o  does t h e  n e e d  f o r  a n y  

t e c h n i q u e s  w h i c h  can b e   d e f i n e d  t o  a i d  i n   t h e   l o c a t i n g  and 

q u a n t i f y i n g  o f  t h e s e  g r a n u l a r  r e s o u r c e s .  A u s e f u l  

t e c h n i q u e   f o r  t h i s  u n d e r t a k i n g  t e c h n i q u e  h a s  b e e n  

d e v e l o p e d  a n d  e x p a n d e d  u p o n   i n  t h i s  r e p o r t .  If t h i s  
t e c h n i q u e  i s  u s e d  i n  c o n j u n c t i o n  w i t h  

g e o p h y s i c a l / g e o l o g i c a l  s t r a t i g r a p h i c  d a t a  it w i l l  b e  v e r y  

u s e f u l  in any f u t u r e  granular  r e s o u c e   a s s e s s m e n t s  in t h e  

B e a u f o r t  Sea a r e a .  
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