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I n t r o d u c t i o n 
T h i s r e p o r t p r e s e n t s a c o m p i l a t i o n of r e f e r e n c e m a t e r i a l s on the 

s u b j e c t s of p h y s i c a l h y d r o l o g y , s e d i m e n t a t i o n , morphology, and r e l a t e d 
e n g i n e e r i n g problems on the lower c o u r s e of F r a s e r R i v e r , B r i t i s h Columbia. 
The "lower c o u r s e " of the r i v e r i s taken to mean the r i v e r between Y a l e and 
the sea, a d i s t a n c e of some 190 km (114 m i l e s ) . T h i s i n c l u d e s the e n t i r e 
l e n g t h of the a l l u v i a l channel of the r i v e r below F r a s e r canyon ( c f . 
f i g u r e 1 ) . 

Between Y a l e and Hope (165 km; 99 mi. above the mouth), the r i v e r 
flows i n a s t r a i g h t , s i n g l e channel t h a t i s more or l e s s c o n s t r i c t e d between 
P l e i s t o c e n e t e r r a c e s and, sometimes, bedrock. Below Hope, the r i v e r flows 
through i t s own f l o o d p l a i n and d e l t a to the sea. Between Wahleach Creek 
( L a i d l a w ) and the mouth of Sumas R i v e r the channel i s wandering or b r a i d e d , 
and below t h a t f o l l o w s a s i n g l e channel to the head of i t s "modern d e l t a " a t 
Port Marin, near the c i t y of New Westminster. The lowermost 98 km (59 ml.) 
of the r i v e r ' s c o u r s e may be s u b j e c t to t i d a l i n f l u e n c e s d u r i n g a t l e a s t 
p a r t of the year but, d u r i n g the annual s p r i n g f r e s h e t t i d a l i n f l u e n c e i s 
much more r e s t r i c t e d . S a l t water i s r e s t r i c t e d t o the lowermost few 
k i l o m e t r e s of the r i v e r . The s o - c a l l e d " e s t u a r y " of the r i v e r I n c l u d e s the 
reaches below Douglas I s l a n d and corresponds t o t h a t p a r t of the r i v e r t h a t 
i s s u b s t a n t i a l l y a f f e c t e d by t i d e s . 

There a r e s e v e r a l major channels c o n n e c t i n g the r i v e r w i t h major 
la k e s on the n o r t h s i d e of the f l o o d p l a i n , and s e v e r a l more or l e s s 
i n s i g n i f i c a n t t r i b u t a r i e s f l o w i n g t o the main r i v e r on the south s i d e . 
These channels and t h e i r a l l u v i a l d e p o s i t s a r e I n c l u d e d w i t h i n the purview 
of the b i b l i o g r a p h y , though t h e r e i s r e l a t i v e l y l i t t l e p u b l i s h e d work t o 
r e p o r t . 

In making d e c i s i o n s about what m a t e r i a l t o i n c l u d e , s e v e r a l 
c r i t e r i a were adopted: 
1. The r e p o r t attempts t o be e x h a u s t i v e i n the c e n t r a l areas of c l a s t i c 
s e d i m e n t a t i o n and a l l u v i a l morphology. In r e l e v a n t a r e a s , such as p h y s i c a l 
hydrology and h y d r a u l i c s , s u r f i c i a l g eology, e n g i n e e r i n g works, more or l e s s 
complete r e f e r e n c i n g 1s m a i n t a i n e d . Some e n g i n e e r i n g and h y d r o l o g i c a l 
m a t e r i a l was e x c l u d e d — p a r t i c u l a r l y r e l a t i v e l y obscure r e p o r t s t h a t o n l y 
I n c i d e n t a l l y c o n t a i n I n f o r m a t i o n t h a t 1s more e x p l i c i t l y or more r e a d i l y 
a v a i l a b l e elsewhere. The p a r t i c u l a r s u b j e c t of t r a n s p o r t of d i s s o l v e d 
m a t e r i a l s has been i n c l u d e d by l i s t i n g major r e p o r t s and sources of d a t a . 
The g e n e r a l s u b j e c t s of water q u a l i t y and p o l l u t i o n of lower F r a s e r R i v e r 
waters have not been i n c l u d e d , though. 
2. The r e p o r t i s r e s t r i c t e d to m a t e r i a l making s p e c i f i c r e f e r e n c e t o the 
F r a s e r R i v e r . General r e f e r e n c e works are e x c l u d e d . 
3. The r e p o r t i s r e s t r i c t e d t o m a t e r i a l t h a t 1s p u b l i c l y a c c e s s i b l e . A 
g r e a t d e a l of v a l u a b l e i n f o r m a t i o n has been gathered 1n the c o u r s e of 
commissioned e n g i n e e r i n g I n v e s t i g a t i o n s . In many c a s e s , however, the 
r e s u l t s remain r e s t r i c t e d e i t h e r by c o n f i d e n t i a l i t y or by the simple f a c t 
t h a t the r e p o r t s remain i n one or two c o p i e s i n p r i v a t e hands. Such 
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r e p o r t s a r e not l i s t e d . E n g i n e e r i n g and p l a n n i n g r e p o r t s prepared f o r 
government a g e n c i e s commonly become a c c e s s i b l e f o r g e n e r a l or s p e c i f i c 
purposes and these are l i s t e d . The appearance of a r e f e r e n c e 1n t h i s r e p o r t 
should not, however, be c o n s t r u e d to mean t h a t 1t 1s c a s u a l l y a v a i l a b l e . 
4. The r e p o r t does not 11st p r o j e c t s 1n p r o g r e s s . 
5. References have g e n e r a l l y been examined and confirmed by the w r i t e r s , 
except as e x p l i c i t l y noted. In cases where the m a t e r i a l has not been seen, 
1t 1s I n c l u d e d o n l y 1f 1t has been r e l i a b l y r e f e r e n c e d 1n more than one 
s o u r c e . 

The b i b l i o g r a p h y 1s a s s u r e d l y not complete. In s e v e r a l p l a c e s , the 
e x i s t e n c e of unexamined dat a r e s o u r c e s Is noted. Beyond t h a t t h e r e a r e two 
p a r t i c u l a r areas of weakness: 
(a) H i s t o r i c a l m a t e r i a l s r e l a t e d t o the r i v e r , p a r t i c u l a r l y p h o t o g r a p h i c 
m a t e r i a l s and l o c a l s u r v e y s : t h i s m a t e r i a l can o n l y be uncovered by 
e x t e n s i v e s e a r c h and f o r t u i t o u s d i s c o v e r y . The work 1s beyond our r e s o u r c e s . 
(b) E n g i n e e r i n g r e p o r t s and o t h e r p r i v a t e l y or I r r e g u l a r l y p u b l i s h e d d a t a . 
Companies, p u b l i c a g e n c i e s and I n d i v i d u a l s may o f t e n be w i l l i n g t o p r o v i d e 
a c c e s s f o r good purpose to m a t e r i a l s t h a t are n e v e r t h e l e s s not noted or 
r e f e r e n c e d elsewhere. In such c a s e s , we have no means f o r s y s t e m a t i c a l l y 
t r a c i n g m a t e r i a l s . 
The w r i t e r s w i l l a p p r e c i a t e r e f e r e n c e to any r e l e v a n t m a t e r i a l s not I n c l u d e d 
here. 

M a t e r i a l s l i s t e d 1n t h i s r e p o r t a r e g e n e r a l l y a v a i l a b l e 1n one or 
more of the f o l l o w i n g p l a c e s : 

The L i b r a r y System 
The U n i v e r s i t y of B r i t i s h Columbia 
Vancouver, B r i t i s h Columbia 
V6T 1W5 
N a t i o n a l A1r Photo L i b r a r y 
Surveys and Mapping Branch 
Canada Department of Energy, Mines 

and Resources 
615 Booth S t r e e t 
Ottawa, O n t a r i o K1A 0E9 
A1r Photo L i b r a r y 
Surveys and Resource Mapping Branch 
553 S u p e r i o r S t r e e t 
V i c t o r i a , B.C. 
M a i l i n g Address: 
P a r l i a m e n t B u i l d i n g s 
V i c t o r i a , B.C. V8V 1X5 
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B r i t i s h Columbia Department of Environment 
V i c t o r i a , B r i t i s h Columbia V8V 1X4 
Report L i b r a r y 
Water Resources S e r v i c e 
B r i t i s h Columbia Department of Environment 
737 Courtney S t r e e t 
V i c t o r i a , B r i t i s h Columbia 
M a i l i n g Address: 
P a r l i a m e n t B u i l d i n g s 
V i c t o r i a , B.C. V8V 1X5 
Report L i b r a r y 
Environment Canada 
Inland Waters D i r e c t o r a t e 
1001 West Pender S t r e e t 
Vancouver, B.C., 
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B i b l i o g r a p h i c References 
CLAGUE, J . J . , GARDNER, R.H., RICKER, K.E., DONLEY, M.W., 1977, " B i b l i o g r a p h y 
of Marine G e o s d e n c e I n f o r m a t i o n , P a c i f i c Regions of Canada 1900-1976" 
G e o l o g l a l Survey of Canada, Paper 77-22, 43 p. 

A s e l e c t i v e b i b l i o g r a p h y of marine g e o s d e n c e I n f o r m a t i o n f o r 
P a c i f i c r e g i o n s of Canada has been compiled. The I n v e n t o r y a r e a 1s bounded 
by Dixon Entrance on the n o r t h ; the G u l f - S a n Juan I s l a n d s , Juan de Fuca 
S t r a i t , and the c o n t i n e n t a l margin southwest of Vancouver I s l a n d on the 
south; and by the I n l e t s of mainland B.C. and the F r a s e r D e l t a on the e a s t . 
The b i b l i o g r a p h y comprises p u b l i s h e d papers, maps and r e a d i l y a v a i l a b l e 
m a n u s c r i p t r e p o r t s on geology, geochemistry and g e o p h y s i c s . 
F0LS0M, M.M., 1970, The G l a c i a l Geomorphology of the Puget Lowland, 
Washington and B r i t i s h Columbia: Comments and s e l e c t e d r e f e r e n c e s . 
Northwest S c i e n c e , 44; 143-146. 
H00S, L.M., and PACKMAN, G.A., 1974, The F r a s e r R i v e r E s t u a r y : S t a t u s of 
Environmental Knowledge t o 1974. Canada Department of the Environment, 
Regional Board: P a c i f i c Region, S p e c i a l E s t u a r y S e r i e s No. 1. Vancouver, 
(Report t o the E s t u a r y Working Group) 238 pp. & Appendices. 

The purpose of t h i s r e p o r t 1s t o I n t e g r a t e the most p e r t i n e n t 
a v a i l a b l e l i t e r a t u r e r e l a t i n g to the F r a s e r e s t u a r y and d e l t a , so t h a t 
r a t i o n a l Informed d e c i s i o n s may be made 1n f u t u r e p l a n n i n g . 
LANDS DIRECTORATE, 1974 ( F e b r u a r y ) , B i b l i o g r a p h y of Land Resource 
I n f o r m a t i o n f o r 17 E s t u a r i e s i n B r i t i s h Columbia, Canada Department of the 
Environment -Vancouver, S e c t i o n A: 22 pp. 

The o b j e c t i v e of t h i s r e p o r t 1s t o p r o v i d e a 11st of s e l e c t e d 
r e f e r e n c e s on land r e s o u r c e I n f o r m a t i o n f o r 17 e s t u a r i e s 1n B r i t i s h 
Columbia, I n c l u d i n g F r a s e r R i v e r e s t u a r y . The emphasis of t h i s b i b l i o g r a p h y 
i s on p u b l i s h e d and u n p u b l i s h e d s u r v e y s , r e p o r t s and maps t h a t d e a l w i t h the 
s o i l s , g eology, and land c a p a b i l i t y of or near the e s t u a r y . 
MARK, D.M., and OJAMAA, P.M., 1972, The G l a c i a l Geomorphology of the Puget 
Lowland, Washington and B r i t i s h Columbia: F u r t h e r comments and r e f e r e n c e s . 
Northwest S c i e n c e : 46; 336-338. 
PRETIOUS, E.S., 1961, A l l p u b l i c a t i o n s prepared or i s s u e d by the F r a s e r 
R i v e r Model O f f i c e from commencement of the p r o j e c t up t o and I n c l u d i n g 
August, 1961. U n i v e r s i t y of B r i t i s h Columbia, Department of C i v i l 
E n g i n e e r i n g , 10 pp. (mlmeo). 
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L i s t s a l l p u b l i c a t i o n s , r e p o r t s , memos, e t c . r e l a t i n g t o F r a s e r 
R i v e r Model. Inc l u d e s many r e p o r t s on a s p e c t s of r i v e r t r a i n i n g which may 
c o n t a i n comments on scour and f i l l . Reports p r i m a r i l y concerned w i t h 
sediment t r a n s p o r t a re s e p a r a t e l y l i s t e d . 
RICKER, K.E., 1974, Inventory of Marine S u r f i c i a l Geology, Sedimentology, 
Geomorphology, Quaternary P a l e o n t o l o g y and P a l a e o c o l o g y , Geochemistry and 
Re l a t e d S t u d i e s of the P a c i f i c S h e l f of Canada. P a r t I. C o a s t a l Areas of 
B r i t i s h Columbia, Washington and A l a s k a . G e o l o g i c a l Survey of Canada, 
Department of Energy, Mines and Resources. Open F i l e No. 197. 46 pp & map. 

T h i s b i b l i o g r a p h y of marine Quaternary i n v e s t i g a t i o n s of the 
P a c i f i c S h e l f and I n s i d e Waterways of Canada and a d j a c e n t areas of the 
Uni t e d S t a t e s I n c l u d e s about 200 major g e o l o g i c r e p o r t s . There are 
ap p r o x i m a t e l y another 400 r e p o r t s of e i t h e r s u p p o r t i n g importance or o t h e r 
I n d i r e c t r e l a t i o n s h i p to the study of marine s u r f i c i a l sediments. The a r e a l 
e x t e n t of each l i s t e d i n v e s t i g a t i o n 1s shown on an Inve n t o r y Map. Main 
sources of i n f o r m a t i o n i n c l u d e many governmental a g e n c i e s and academic 
r e s e a r c h p r o j e c t s . A l a r g e number of c o n s u l t a n t g e o t e c h n i c a l r e f e r e n c e s 
have y e t t o be added. E f f o r t s have been made to a c q u i r e i n f o r m a t i o n on the 
17-18 c r i t i c a l e s t u a r i e s c u r r e n t l y under review by s e v e r a l a g e n c i e s of the 
Department of Environment, i n c l u d i n g t h e i r E s t u a r y Working Group. As the 
b i b l i o g r a p h y i s updated, c o n s u l t a n t g e o t e c h n i c a l s t u d i e s of i n s h o r e areas 
and i n v e s t i g a t i o n s of the P a c i f i c o f f s h e l f deep areas w i l l be r e f e r e n c e d as 
a second phase t o t h i s p r o j e c t . 
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Primary Data and S t a t i o n L i s t s 
BRITISH COLUMBIA DEPARTMENT OF HIGHWAYS, M i c r o f i l m f i l e of b o r e h o l e 
I n f o r m a t i o n on B r i t i s h Columbia Highways and r e l a t e d I n s t a l l a t i o n s . 
V i c t o r i a , B r i t i s h Columbia. 

Much of the p e r t i n e n t I n f o r m a t i o n f o r the e s t u a r i n e r e g i o n i s i n 
the Vancouver urban geology f i l e ( l o c . c i t . ) . 
CANADA DEPARTMENT OF PUBLIC WORKS, 1972, Dredging summary: F r a s e r R i v e r and 
North Arm, 1959-1971. Vancouver, B r i t i s h Columbia. I n t e r n a l memorandum 
mlmeo: 2 pp. 

Summary of t o t a l m a t e r i a l removed by ye a r , by d r e d g i n g a r e a . Lacks 
i n t e r p r e t i v e n o t e s . 
CANADIAN HYDROGRAPHIC SERVICE, Canadian T i d e and C u r r e n t T a b l e s . 5. Juan da 
Fuca and Geor g i a S t r a i t . Marine S c i e n c e s Branch, Canada Department of the 
Environment. ( F o r m e r l y Department of Energy, Mines and R e s o u r c e s ) . B e f o r e 
1967, t i t l e d P a c i f i c Coast T i d e and C u r r e n t T a b l e s (Canada Department of 
Mines and T e c h n i c a l S u r v e y s ) . B e f o r e 1963, produced by T i d a l Survey, 
Canadian Hydrographic S e r v i c e , Surveys and Mapping Branch. T i d a l 
P u b l i c a t i o n No. 10. Be f o r e 1951, agency name changes v a r i o u s l y . 

Gives t i d e time and h e i g h t d i f f e r e n c e s r e f e r r e d to P o i n t A t k i n s o n 
f o r secondary p o r t s a t the f o l l o w i n g s t a t i o n s : Sand Heads, S t e v e s t o n , New 
Westmlnter*. Port C o q u i t l a m * , Port Haney*, Sumas*. 
R i v e r s t a t i o n s (*) show c o r r e c t i o n s f o r " o r d i n a r y months" and f o r " f r e s h e t 
months". 
GEOLOGICAL SURVEY OF CANADA, Vancouver O f f i c e , n.d., Vancouver Urban Geology 
F i l e . Canada Department of Energy, Mines and Resources. Map + c a r d f i l e s . 

Records b o r e h o l e and o t h e r g e o l o g i c a l i n f o r m a t i o n - mainly 
e n g i n e e r i n g g e o l o g i c a l s o i l d a t a - f o r s i t e s 1n the G r e a t e r Vancouver 
r e g i o n . F i l e i s o r g a n i z e d a c c o r d i n g t o UTM M i l i t a r y G r i d r e f e r e n c e 
c o o r d i n a t e s and p o s i t i o n s a re p l o t t e d on NTS 25,000 s e r i e s maps. Records 
r e l e v a n t t o F r a s e r R i v e r Sedimentary d e p o s i t s a r e i n c l u d e d on the f o l l o w i n g 
maps. 

92 G/2e: New Westminster 
92 G/2f: Port Mann 
92 G/3g: Sea I s l a n d 
92 G/3h: M i t c h e l l I s l a n d 

MCLEAN, A., n.d., MS c o m p i l a t i o n of d r i l l h o l e d a t a f o r the Vancouver 
I n t e r n a t i o n a l A i r p o r t and a d j a c e n t Sea I s l a n d a r e a s . Canada. M i n i s t r y of 
T r a n s p o r t . Unpublished data c o m p i l a t i o n . 

I n c l u d e s d a t a f o r the channel areas a d j a c e n t t o Sea I s l a n d . Data 
m a i n l y i n Vancouver Urban Geology F i l e . 



- 8 -

WATER RESOURCES BRANCH, 1956-1966, S u r f a c e Water Supply of Canada, P a c i f i c 
Drainage: B r i t i s h Columbia and Yukon T e r r i t o r y . Canada Department of 
Northern A f f a i r s and N a t i o n a l Resources. Water Resources Papers. No. 124: 
1956-58 ( n . d . ) ; No. 128: 1958-59 ( n . d . ) ; No. 131: 1959-60 ( n . d . ) ; T i t l e d : 
S u r f a c e Water Data f o r P a c i f i c Drainage. No. 136: 1960-61 (Pub. 1969), No. 
139: 1961-62 (1965); No. 142: 1962-63 (1966). Canada Department of Energy, 
Mines and Resources. No. 146: 1963-64 (Pub. 1966). P r i o r to 1956 da t a were 
r e l e a s e d i n Water Resource Papers, under the same t i t l e , by the Water 
Resources D i v i s i o n , E n g i n e e r i n g and Water Resources Branch, Canada 
Department of Northern A f f a i r s and N a t i o n a l Resources. P r i o r to 1951 t h i s 
o f f i c e came under Canada, Department of Resources and Development. P r i o r to 
1944 papers were i s s u e d by the Dominion Water and Power Bureau, Canada 
Department of Mines and Resources. P r i o r t o 1930 papers were Issued by 
v a r i o u s o f f i c e s of Canada, Department of the I n t e r i o r . 

WATER SURVEY OF CANADA, 1968- S u r f a c e Water Data B r i t i s h Columbia, 1965-
Canada, Department of Energy, Mines and Resources, Inland Waters Branch, 
1968. Canada, Department of the Environment, I n l a n d Waters Branch, 1969-71 
(Pub. 1971-1972), Canada, Department of the Environment, I n l a n d Waters 
D i r e c t o r a t e , 1972 (Pub. 1973 - 1 volume per y e a r ) . 
WATER SURVEY OF CANADA, 1972, S u r f a c e Water Data Reference Index Canada 
1972. Canada, Department of the Environment, I n l a n d Waters D i r e c t o r a t e ; 411 
pp. For F r a s e r R i v e r Malnstem and T r i b u t a r y S t a t i o n s r e f e r t o p. 111-157. 
S t a t i o n l i s t f o r Lower F r a s e r R i v e r i s g i v e n as T a b l e 1. 
WATER SURVEY OF CANADA, 1980, H i s t o r i c a l Streamflow Summary B r i t i s h Columbia 
to 1979. Canada, Department of the Environment, I n l a n d Waters D i r e c t o r a t e , 
861 pp. 

Con t a i n s a l p h a b e t i c a l index of s t a t i o n s (by name), w i t h monthly and 
annual mean d i s c h a r g e s f o r p e r i o d of r e c o r d . 
WATER SURVEY OF CANADA, 1968-. Sediment Data f o r S e l e c t e d Canadian R i v e r s , 
1965-. Canada Department of Energy, Mines and Resources, Inland Waters 
Branch. 1965-1968 ( P u b l i s h e d 1968-1970). Canada Department of Environment, 
Inland Waters D i r e c t o r a t e , from 1969 (Pub. 1973)-. 1 volume per y e a r . 

Contains data of sediment t r a n s p o r t o b s e r v a t i o n s . 
WATER SURVEY OF CANADA, 1980, H i s t o r i c a l Sediment Data Summary, Canadian 
R i v e r s to 1978. Environment Canada, I n l a n d Waters D i r e c t o r a t e , 121 pp. 

Summarizes maximum and minimum d a l l y sediment loads and 
c o n c e n t r a t i o n s and monthly and annual sediment loads a t Hope, A g a s s i z , 
M i s s i o n and Port Mann. 
WATER QUALITY BRANCH, 1973, Index of Water Q u a l i t y S t a t i o n s . Canada, 
Department of the Environment. I n l a n d Waters D i r e c t o r a t e , 100 pp. 

Contains i n f o r m a t i o n on s t a t i o n sampling fr e q u e n c y , p e r i o d of 
r e c o r d , and parameters measured. F r a s e r R i v e r b a s i n s t a t i o n l i s t 1s g i v e n as 
T a b l e 3. 



Table 1 
Lower F r a s e r R i v e r : Stage and Streamflow Data ( I n c l u d e s major t r i b u t a r i e s ) . 
S t a t i o n s m aintained by the Water Survey of Canada, Inland Waters D i r e c t o r a t e , Canada 
Department of the Environment. (Stage o n l y * ) ( M i s c e l l a n e o u s Measurement #). 

S t a t i o n 
Number 

S t a t i o n Name Gauge L o c a t i o n Drainage 
a r e a (km 2) 

P e r i o d of 
r e c o r d ( y e a r s ) 

08MF044 F r a s e r R i v e r near Y a l e 

08MF005 F r a s e r R i v e r a t Hope 

08MF047 F r a s e r R i v e r a t Wahleach 
Power House 

08MF035 F r a s e r R i v e r near 
A g a s s i z ( f o r m e r l y near 
Rosedale) 

08MF060 F r a s e r R i v e r a t Magellan 
( f o r m e r l y near H a r r i s o n 
M i l l s ) 

08MF064 F r a s e r R i v e r near C h i l l i w a c k 

08MF058 F r a s e r R i v e r a t S h e f f o r d 
Slough 

08MF057 F r a s e r R i v e r a t C h i l l i w a c k 
Sewer O u t f a l l 

08MF056 F r a s e r R i v e r a t C h i l l i w a c k 
Mountain 

4 9°31'04" 
1 2 1 0 2 4 ' 4 9 " 

49°22'05" 
121°27'05" 

4 9°14'15" 
121°41'00" 

49°12'16" 
121°46'35" 

49 013'33" 
121°53'40" 

49°11 '56" 
121°57'05" 
49°11'13" 

121°59'27" 
49°10'07" 

122 o00 ,16" 
49°09'48" 

122°01'25" 

217 000 

218 000 

55* 
(not p u b l i s h e d ) 
12-
60-64* 

12# 
49-65* 
66-
64* 

33-45* 
46-50* 
62-64* 

62-63* 

62-68* 



T a b l e 1 ( c o n t i n u e d ) 

S t a t i o n S t a t i o n Name Gauge L o c a t i o n Drainage P e r i o d of 
Number area (km 2) r e c o r d ( y e a r s ) 

08MF038 

08MH124 

08MH071 

08MH024 

08MH044 

08MH043 

08MH126 

08MH054 

08MH025 

F r a s e r R i v e r a t Cannor 

F r a s e r R i v e r a t Cox 

F r a s e r R i v e r a t H a t z l c Lake 
Pumphouse ( f o r m e r l y 
near H a t z l c ) 
F r a s e r R i v e r a t M i s s i o n 
( f o r m e r l y a t M i s s i o n C i t y ) 

F r a s e r R i v e r a t Whonock 

48°08'35" 
122°03'51" 
49°07'40" 

122°11'41" 
49°08'46" 

122°14'47" 

49 o07'39" 
122°18'08" 

49°10'21" 
122°28'26" 

F r a s e r R i v e r a t Port Hammond 49°12'09" 
122°39'16" 

F r a s e r R i v e r a t Port Mann 
Pumping S t a t i o n 
F r a s e r R i v e r a t Port Mann 

F r a s e r R i v e r a t New 
Westminster 

49°13'04" 
122°49'37" 
49°13'03" 

122°50'20" 
49°12'13" 

1 2 2 ° 5 4 , 1 1 " 

228 000 

228 000 

232 000 

232 000 

232 000 

51-63* 

67-* 

60-64* 

1876*, 82* 
1894-1964* 
65-
54-* 

54-' 

67-69* 
70-
35#, 48#, 54* 
56-64 
19-20# 
35-36* 
42-



Table 1 ( c o n t i n u e d ) 

S t a t i o n 
Number 

S t a t i o n Name Gauge L o c a t i o n Drainage 
area (km 2) 

P e r i o d of 
r e c o r d ( y e a r s ) 

08MH042 F r a s e r R i v e r a t Burr 
Landing ( f o r m e r l y near 
Ladner) 

08MH053 F r a s e r R i v e r a t Deas 
I s l a n d Tunnel 

08MH032 North Arm F r a s e r R i v e r a t 
Vancouver 

08MH028 F r a s e r R i v e r a t S t e v e s t o n 

08MF009 S i l v e r h o p e Creek near Hope 

49°07'45" 
123°02'57" 

49°07'30" 
123°04'25" 
49°12'18" 

123°05'17" 
49°07'27" 

123°11'06" 
49°21'47" 

121°28'09" 
350 

54-61* 

49-51* 
56-60*.62-* 
34# 
45-
19# 
33-
11-13 
48# 
65-71 

08MG013 H a r r i s o n R i v e r near 
H a r r i s o n Hot S p r i n g s 

08MG014 H a r r i s o n R i v e r a t H a r r i s o n 
M i l l s 

08MH001 C h i l l i w a c k R i v e r a t 
Vedder C r o s s i n g 

08MH040 Stave Lake I n f l o w ( S t a v e 
(08MH011) R i v e r a t Stave F a l l s ) 

49°18'40" 
121°48'08" 

49°14'01" 
121°57'30" 
49°05'50" 

121°57'45" 

49°13'46" 
122°21'18" 

7870 

1230 

935 

23-24# 
51-
38-

11-31 
43-51* 
52-
01, 05-09 
10-13 



T a b l e 1 ( c o n t i n u e d ) 

S t a t i o n S t a t i o n Name Gauge L o c a t i o n Drainage P e r i o d of 
Number a r e a (km 2) r e c o r d ( y e a r s ) 

08MH017 P1tt R i v e r near A1v1n 49°39 
122°41 

50" 
10" 

515 52-65 

08MH062 . P1tt Lake near o u t l e t 49°21 
122°34 

15" 
38" 

62-* 

08MH063 P1tt R i v e r o p p o s i t e 
Widgeon Creek 

49°20 
122°37 

41" 
32" 

62-63* 
(not p u b l i s h e d ) 

08MH064 P i t t R i v e r below Sturgeon 
Slough 

49°17 
122°40 

16" 
19" 

62-63* 
(not p u b l i s h e d ) 

08MH035 P1tt R i v e r near Port 
C o q uitlam 

49°14 
122°44 

40" 
00" 

1640 48-* 
(not p u b l i s h e d ) 

08MH002 Coq u i t l a m R i v e r a t Port 
C o q u i t l a m 

49°15'56" 
122°46'51" 

237 15-16 
60-61 
62#, 63#, 64# 
68-78 
SO-

08MF003 C o q u i h a l l a R i v e r near Hope 49022 
121°25 

31" 
10" 

741 l l - 2 2 
26* 
55* 
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Ta b l e 2 
F r a s e r R i v e r : C l a s t i c Sediment T r a n s p o r t Data. 
S t a t i o n s m a i n t a i n e d by the Sediment Survey S e c t i o n , Water Survey of Canada, 
Inland Waters D i r e c t o r a t e , Canada Department of the Environment. 

S t a t i o n Suspended 
Name Sediment 

Load 
C h i l l i w a c k R i v e r a t 65-76 
Vedder C r o s s i n g 
F r a s e r R i v e r near 66-
A g a s s l z 
F r a s e r R i v e r a t Hope 65-79 
F r a s e r R i v e r a t 65-
M1ss1on 
F r a s e r R i v e r a t 65-78 
Port Mann 
H a r r i s o n R i v e r near 65-71 
H a r r i s o n Hot S p r i n g s 
P1tt R i v e r near 65-74 
Port C o q u i t l a m 
S l l v e r h o p e Creek 65-71 
near Hope 
Stave R i v e r a t 65-71* 
Stave F a l l s 

Bed 
Load 

71 

68-

73-

Bed 
M a t e r i a l 
S i z e 
73-

65-

73-78 65-78 

Suspended 
P a r t i c l e 
S i z e 
68 
72-73 
66-
65-79 
65-

65-78 

W.S.C. 
Ref. 
Gauging 
S t a t i o n 
08MH001 

08MF035 

08MF005 
08MH024 

08MH054 

08MG013 

08MH035 

08MF009 

08MH040 

•Measurements very s p o r a d i c a t t h i s s t a t i o n . 
See a l s o K1dd (1953) f o r a d d i t i o n a l measurements. 
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Tab l e 3 
F r a s e r R i v e r : Water Q u a l i t y S t a t i o n s . 
S t a t i o n s maintained by the Water Q u a l i t y Branch, Inland Waters D i r e c t o r a t e , 
Canada Department of the Environment (See notes f o l l o w i n g t a b l e ) . 

S t a t i o n 
Number 
(00BC08-) 

KA0001 

KB0001 

KE0001 

MC0001 

ME0001 

LB0001 

LE0001 

LF0001 

MF0001 

MH0004 

JC0001 

JE0001 

S t a t i o n Name S t a t i o n 
L o c a t i o n 

Samp 1e 
F r e q . 

F r a s e r R i v e r a t Hwy. 
16 b r i d g e , Hansard 
F r a s e r R i v e r a t 
S h e l l e y 
F r a s e r R i v e r a t Hwy. 
97 b r i d g e , Quesnel 
F r a s e r R i v e r a t f e r r y 
c r o s s i n g , 2 m i l e s 
n o r t h of M a r g u e r i t e 
F r a s e r R i v e r a t Hwy. 
b r i d g e , n o r t h of 
L i l l o o e t 
North Thompson R i v e r 
a t Hwy. 5 b r i d g e , 
Mclure 
South Thompson R i v e r 
a t Kamloops, Intake 
a t C i t y Treatment P l a n t 
Thompson R i v e r a t Hwy. 
1 b r i d g e , Spences 
B r i d g e 
F r a s e r R i v e r a t Hwy. 
1 b r i d g e , Hope 
F r a s e r R i v e r a t 
M i s s i o n C i t y 

54 o04'35" 
121 o50'52" 
54°00'40" 

122°37'00" 
52°58'32" 

122°29'50" 
5 2 0 3 r 4 8 H 

121°26'32" 

50°42'41" 
121°54'39" 

51°02'31" 
120°14'28" 

SOMO'SO" 
120°19'29" 

50°21'17" 
121°23'35" 

49 023'12" 
121°26'59" 
49°07'39" 

122°18'08" 
53°57'37" Nechako R i v e r a t 

Dept. of Highways f e r r y 123°14'01" 
c r o s s i n g , 0.5 m i l e s 
n o r t h of I s l e P i e r r e 
S t u a r t R i v e r a t Hwy. 54°25'00" 
27 b r i d g e , 2 m i l e s 124°15'55" 
south of F o r t S t . James 

Q 

M 

M 

P e r i o d 
of Record 
( y e a r s ) 

62-63 

67-

62-

71-

61-62 

62-

61-

61-

60-

67-

WSC 
Ref. 
Gauging 
S t a t i o n 

08KA004 

08KB001 

08MC018 

08LB064 

67-

08LF051 

08MF005 

08MH024 

08JC002 

08JE001 
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Sampling Frequency: 
M - Monthly 
Q- Q u a r t e r l y 

Parameters Measured: 
A l l samples a r e r o u t i n e l y a n a l y s e d f o r major 1ons, ( c a l c i u m , magnesium, 
potassium, sodium, b i c a r b o n a t e , c a r b o n a t e , c h l o r i d e , and s u l p h a t e ) , pH, 
s p e c i f i c conductance, c o l o u r , t u r b i d i t y , and t o t a l a l k a l i n i t y . In a d d i t i o n , 
about every t h i r d sample 1s a n a l y s e d f o r e x t r a c t a b l e and d i s s o l v e d I r o n , 
e x t r a c t a b l e and d i s s o l v e d manganese, f l u o r i d e , phosphate, ammonia, and 
r e s i d u e on e v a p o r a t i o n a t 105°C. O c c a s i o n a l samples a r e a l s o a n a l y s e d f o r 
heavy metals ( c o p p e r , z i n c , and l e a d ) . 



AIR PHOTOGRAPHY 
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A1r Photography 
The Index of a i r photography 1s d i v i d e d as f o l l o w s : 

- f e d e r a l photography ( a l l s c a l e s ) 
- p r o v i n c i a l photography s p e c i a l p r o j e c t s 
- p r o v i n c i a l photography: 20 c h a i n (1:15840) 
- p r o v i n c i a l photography: 40 c h a i n (1:31680) 

The r e c o r d of f e d e r a l photography may be Incomplete. P r o v i n c i a l 80 
c h a i n photography was not r e c o r d e d as the q u a l i t y of I n f o r m a t i o n t o be 
ga i n e d from 1t was thought t o be redundant by comparison w i t h the l a r g e r 
s c a l e m a t e r i a l . P r o v i n c i a l s p e c i a l p r o j e c t s are a l s o Incomplete s i n c e some 
very l o c a l i z e d coverage of the r i v e r was not I n c l u d e d . I t 1s p r o b a b l e t h a t 
some photography e x i s t s f o r every year s i n c e 1948. 

The t r l m e t r o g o n photography of c a . 1947-1952 has not been 
r e c o r d e d . The c a t a l o g u i n g of t h i s m a t e r i a l 1s v e r y complex. The m a t e r i a l 
1s of use c h i e f l y f o r o b l i q u e views of the r i v e r . An Index to the 
t r l m e t r o g o n photography 1s h e l d 1n the Map L i b r a r y , Department of Geography, 
U n i v e r s i t y of B r i t i s h Columbia, 1n a d d i t i o n t o p r o v i n c i a l and f e d e r a l 
p h o t o g r a p h i c a r c h i v e s . 

H i s t o r i c a l a l r p h o t o g r a p h y of the F r a s e r R i v e r d e l t a t i d a l f l a t s has 
been c a t a l o g u e d by the G e o l o g i c a l Survey of Canada. D e t a i l e d maps have been 
prepared showing f l i g h t l i n e s over the e s t u a r y f o r P r o v i n c i a l and F e d e r a l 
photography between 1922 and 1978. The r e f e r e n c e t o t h i s work 1s: 

Leroux, J . and L u t e r n a u e r , J . L . , 1979 
"Comprehensive C o m p i l a t i o n of A i r p h o t o I n d i c e s 
f o r the F r a s e r D e l t a F o r e s h o r e ( P o i n t Grey to 
Tsawwassen), 1922-1978". 
C o r d l l l e r a n and P a c i f i c Margin D i v i s i o n 
G e o l o g i c a l Survey of Canada 
Dept. of Energy, Mines and Resources 
Vancouver, B.C. 
Remote s e n s i n g d a t a has not been c a t a l o g u e d 1n t h i s r e p o r t . 

Documentation of remote s e n s i n g d a t a up t o 1975, c o v e r i n g the F r a s e r d e l t a 
from the U.S. Border t o P o i n t A t k i n s o n 1s a v a i l a b l e a t the F e d e r a l and B.C. 
P r o v i n c i a l a i r p h o t o l i b r a r i e s . R e ference t o t h i s documentation 1s: 

"Remote Sen s i n g Data Summary: F r a s e r R i v e r D e l t a " 
Environmental P r o t e c t i o n S e r v i c e , Environment Canada, 1976. 
More r e c e n t Landsat Imagery l i s t i n g can be o b t a i n e d by w r i t i n g t o : 
Canada Centre f o r Remote Sen s i n g 
User A s s i s t a n c e and M a r k e t i n g U n i t 
717 B e l f a s t Road 
Ottawa, O n t a r i o 
K1A 0Y7 
Ph. (613) 995-1210 



FEDERAL AIR PHOTOGRAPHY 
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AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1928 (15 July) SCALE: 1:10,000 approx. 

FLIGHT LINE ORIENTATION: Follow River 

FLYING HEIGHT: 3110 mASL 

HOPE 

FILM ROLL PHOTO NOS. REMARKS 

A 289 1-40 RUBY CK. - YALE 
A 297 1-21 HOPE 

22-53 HOPE - YALE 
A 288 5-104 WHONOCK CK. - RUBY CK. 
A 296 1-90 MT. LEHMAN - WAHLEACH CK. 
A 295 1-101 CANOE PASS - STAVE R. 
A 287 1-100 

1 

SANDHEADS - ALBION 

1 
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AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1932 SCALE: 1:15,000 

FLIGHT LINE ORIENTATION: north-south 

FLYING HEIGHT: 3050 mASL 

HOPE 

FILM ROLL PHOTO NOS. REMARKS 

A 4427 2-9 WESTHAM IS. 
•* 12-19 NORTH ARM 
•• 29-34 ** i t 

•• 37-48 WESTHAM IS. 
55-80 DELTA FRONT 

A 4445 50-65 STURGEON BANK 
i t 66-78 

1 
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AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1938 SCALE: 1:22,500 approx. 

FLIGHT LINE ORIENTATION: Follow River 

FLYING HEIGHT: 3050 mASL 

CAMERA FOCAL LENGTH: 254, 305 mm 

HOPE 

FILM ROLL PHOTO NOS. REMARKS 

A 5869 7 Apr 11-56 HARRISON R. - MATSQUI IS. 
A 5870 7-48 I I 

A 5869 •• 60-76 MATSQUI IS. - WILSON CK. 
A 5871 55-57 MISSION 

i t 69-75 STAVE R. 
t« I I 88-90 HANEY 

A 5937 18 May 1-51 MISSION - CHATHAM REACH 
A 5871 7 Apr 1-54 PORT MANN - MATSQUI 
A 5870 54-62 MATSQUI IS. 

75-82 FT. LANGLEY 
I I •i 88-104 BARNSTON IS. - PORT MANN 

A 5872 9 Apr 19-31 N. ARM JETTY 
•• *• 39-66 NORTH ARM 

A 5985 6 June 1-30 WESTHAM IS. - NEW WEST. 
A 5938 18 May 1-45 I I »• 

A 5984 6 June 20-52 CANOE PASS - ANNACIS IS. 
A 5936 18 May 44-63 CRESCENT SLOUGH - SANDHEADS 

tt t i 1-21 GRAVESEND REACH - GARRY PT. 
A 5984 6 June 70-77 E. END LULU IS. 

•• •• 89-103 DELTA FRONT - GRAVESEND REACH 
A 5872 9 Apr 55-67 tt I I 

A 5939 1-9 
A 5984 6 June 58-66 PORT MANN 
A 5939 9 Apr 11-54 CHILLIWACK - MATSQUI 
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AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1943 (5 Dec) SCALE: 1:15,000 approx. 

FLIGHT LINE ORIENTATION: Follow River unless noted 

FLYING HEIGHT: mASL 

CAMERA FOCAL LENGTH mm 

SOURCE: Fed. Government (Index 92 G, 92 H) 

FLOW: 533 m3/s @ HOPE 

CHILLIWACK 

• MATSQUI 

HOPE 

FILM ROLL PHOTO NOS. REMARKS 

A 7077 
A 7076 

A 7078 

5 Dec 

A 7077 
A 7075 
A 7074 

5 Dec 

36-59 
9-14 

27-34 
11-20 
34-40 
57-59 
73-78 
79-96 
1-34 
1-39 

29-53 
54-76 

WAHLEACH CK. - HOPE 
WAHLEACH CR. 

SEABIRD IS. 

(EW) 

CHILLIWACK - CHEAM VIEW (EW) 
CHILLIWACK - CHEAM VIEW 
HATZIC - HARRISON R. 
SUMAS MTN. - CHILLIWACK 
NICOMEN SLOUGH - CHILLIWACK 
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AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1946 (8 Aug) SCALE: /: ZV oco (/}PPr»xJ 

FLIGHT LINE ORIENTATION: east-west 

FLYING HEIGHT: 3660 mASL 

H O P E 

FILM ROLL PHOTO NOS. REMARKS 

A 10399 1-25 SEA IS. - KANAKA CK. 
A 10397 114-140 WHONOCK - SEA IS. 

•* 87-100 DELTA FRONT - ANNACIS IS. 
t i 105-113 BARNSTON IS. - WHONOCK 

78-86 TILBURY IS. - GARRY PT. 
29-36 WESTHAM IS. 

I 



- 22 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1948 (23 May) SCALE: /• Zl OQQ /fr/»x 

FLIGHT LINE ORIENTATION: Follow River 

FLYING HEIGHT: 3190 mASL 

HOPE 

FILM ROLL PHOTO NOS. REMARKS 

A 11343 10-13 MATSQUI IS. 
•• 135-150 MATSQUI IS. - CHILLIWACK 

A 11344 4-8 HOPE 
•• 40-43 SEABIRD IS. (EW) 
•• 19-24 LAIDLAW 

9-14 RUBY CK. 

1 
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AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1951 (28 J u l , 6 Aug) SCALE: 1:70,000 approx. 

FLIGHT LINE ORIENTATION: east-west 

FLYING HEIGHT: 10,670 mASL 

CAMERA FOCAL LENGTH: 153 

HOPE 

FILM ROLL PHOTO NOS. REMARKS 

A 13245 1-20 PT. GREY - LAIDLAW 
A 13247 18-32 SANDHEADS - CHILLIWACK 

46-47 WESTHAM IS. 
A 13245 36-38 HOPE - LAIDLAW 

84-86 
98-100 EMORY CK. 

A 13250 

1 

207-209 

1 

YALE 

1 
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AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1959 SCALE: 1:64,000 approx. 

FLIGHT LINE ORIENTATION: east-west 

FLYING HEIGHT: 9750 mASL 

FILM ROLL PHOTO NOS. REMARKS 

A 16664 
M 

1 

110-116 
117-123 

1 

CHEAM VIEW - HARRISON HILLS 

1 
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AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1960 SCALE: 1:12,000, 1:18,000, 1:22,000 

FLIGHT LINE ORIENTATION: follows r i v e r 

FLYING HEIGHT: 1830, 2740, 3350 mASL 

HOPE 

FILM ROLL PHOTO NOS. REMARKS 

A 17247 75-85 HOPE - RUBY CK. ) 
56-70 RUBY CK. - POPKUM \ 2740 m 

tt 43-55 CHILLIWACK j 
•• 10-15 

A 17084 32-40 RUBY CK. ? 
21-30 LAIDLAW J 1830 m 
7-14 SEABIRD IS. 

M 17-20 CHEAM VIEW j' 3350 in 
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AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1961 SCALE: 1:25,200 

FLIGHT LINE ORIENTATION: east-west 

FLYING HEIGHT: mASL 

CAMERA FOCAL LENGTH 

SOURCE: Fed. Government (Index 92 G, 92 H) 

FLOW: m3/s @ HOPE 

CHILLIWACK 

M A T S Q U I 

HOPE 

FILM ROLL PHOTO NOS. REMARKS 

A 17282 

A 17249 

A 17566 

A 17244 

5-31 
38-51 
42-56 
1-10 
76-85 
63-73 
28 

CHILLIWACK - FT. LANGLEY 
MT. LEHMAN - CHILLIWACK 
NICOMEN SLOUGH - POPKUM 
AGASSIZ - HARRISON MILLS 

RUBY CK. - HOPE 



- 27 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1963 SCALE: 1:18,000 

FLIGHT LINE ORIENTATION: follows r i v e r 

FLYING HEIGHT: 2740 mASL 

HOPE 

FILM ROLL PHOTO NOS. REMARKS 

A 17962 165-177 NICOMEN IS. 
•• 190-197 ( i 

A 17964 26-30 
A 17962 150-158 

38-49 
1-20 FRASER MILLS 

A 17960 4-15 MATSQUI 
ft 20-23 HANEY 

1 



- 28 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1964 SCALE: 1:18,000 

FLIGHT LINE ORIENTATION: follows r i v e r 

FLYING HEIGHT: 2740 mASL 

FILM ROLL PHOTO NOS. REMARKS 

A 18340 1-12 RUBY CK. - HOPE 
ft 19-25 SEABIRD IS. 
•f 13-28 RUBY CK. - ROSEDALE 
M 30-36 CHEAM VIEW 
•f 37-44 CHILLIWACK 
t* 47-57 *• 

M 68-74 «• 

75-82 " 
89-101 NICOMEN IS. 

M 60-67 •f 

83-88 

I 
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AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1964 (7 Apr) SCALE: 1:25,200 

FLIGHT LINE ORIENTATION: east-west 

FLYING HEIGHT: 3810 mASL 

FILM ROLL PHOTO NOS. REMARKS 

A 18342 28-48 N. ARM JETTY - CHATHAM REACH 
•• 58-85 KANAKA CK. - STURGEON BANK 
•• 86-88 W. EDGE LULU IS. 
•* 92-96 ANNACIS IS. 
•• 162-181 SANDHEADS - GRAVESEND REACH 

108-111 FT. LANGLEY 



- 30 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1965-66 SCALE: 1:6,000, 1:18,000 

FLIGHT LINE ORIENTATION: follows r i v e r 

FLYING HEIGHT: 940, 2740 mASL 

HOPE 

FILM ROLL PHOTO NOS. REMARKS 

A 18937 240-250 HOPE - RUBY CK. 
224-239 RUBY CK. - POPKUM 
195-200 CHEAM VIEW 
210-223 POPKUM - HARRISON R. 

*• 180-185 HARRISON R. 
165-171 i l 

II 176-179 NICOMEN IS. 
172-175 • i 

137-144 I I 

M 126-136 •• 

•t 251-260 PORT HAMMOND 
A 18936 1-4 PITT R. 

•* 11-14 PORT HAMMOND 
20-29 

A 20261 

1 

1-10 

1 

MATSQUI 

1 
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AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1965 SCALE: 1:18,220 

FLIGHT LINE ORIENTATION: Follow River 

FLYING HEIGHT: mASL 

HOPE 

FILM ROLL PHOTO NOS. REMARKS 

A 18731 1-13 MATSQUI - CHILLIWACK 
14-20 NICOMEN IS. - L. ERROCK 
36-46 
90-100 
108-120 
124-131 

1 

HOPE 

1 



AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1967 (1-24 June) SCALE: 1:21,000 approx. 

FLIGHT LINE ORIENTATION: east-west 

FLYING HEIGHT: 3200 mASL 

CAMERA FOCAL LENGTH 153 mm 

SOURCE: Fed. Government (Index 92 G) 

FLOW: 7790-10700 m3/s @ HOPE 

HOPE 

• CHILLIWACK 

O MATSQUI 

FILM ROLL PHOTO NOS, REMARKS 

A 19953 
A 19900 

165-172 N. ARM 
1-23 MITCHELL IS. - DERBY REACH 
28-59 WHONOCK - SEA IS. 
60-62 W. EDGE LULU IS. 
67-72 GRAVESEND REACH 
114-132 CRESCENT SLOUGH - GARRY PT. 
134-135 
184-189 CANOE PASS, ROBERTS BANK 
207-212 



- 33 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1968 SCALE: 1:18,000 

FLIGHT LINE ORIENTATION: follows r i v e r 

FLYING HEIGHT: 2740 mASL 

CAMERA FOCAL LENGTH: 153 mm 

SOURCE: Fed. Government (Index 220, 222) 

FLOW: m3/s @ HOPE 

STAVE R. 
U HARRISON R 

(MISSION 

• MATSQUI 

HOPE 

CHILLIWACK 

FILM ROLL PHOTO NOS. REMARKS 

A 20335 76-87 
88-102 
103-110 
115-130 
45-50 
17-25 
1-16 
51-65 

HOPE - RUBY CK. 
RUBY CK. - POPKUM 
CHEAM VIEW 
CHILLIWACK 

NICOMEN IS. 
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AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: Mar 69 SCALE: 1:12,000, 1:18,000 

FLIGHT LINE ORIENTATION: follows r i v e r 

FLYING HEIGHT: 2740, 1830 mASL 

CAMERA FOCAL LENGTH: 153 mm 

SOURCE: Fed. Government (Index 220, 222) 

FLOW: 898 m3/s @ HOPE 

HOPE 

CHILLIWACK 

• MATSQUI. 

FILM ROLL PHOTO NOS. REMARKS 

A 19477 

A 20675 

119-130 
105-113 
35-45 
22-34 
90-99 
68-72 
63-67 
56-62 
5-17 
1-14 

HOPE - RUBY CK. 
RUBY CK. - POPKUM 
AGASSIZ 
CHILLIWACK 

NICOMEN IS. 

SEABIRD IS. i 1830 m 



- 35 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1970 SCALE: 1:L2,000, 1:18,000 

FLIGHT LINE ORIENTATION: follows r i v e r 

FLYING HEIGHT: 1860, 2740 mASL 

CAMERA FOCAL LENGTH 153 nun 

SOURCE: Fed. Government (Index 220, 222) 

FLOW: 

HOPE 

CHILLIWACK 

• MATSQUI 

FILM ROLL PHOTO NOS, REMARKS 

A 21406 

A 21407 

A 21408 

181-188 
173- 180 
168- 172 
159-167 
207-218 
199-206 
194-197 
95-109 
110-126 
147-158 
130-144 
63-68 
33-45 
17-30 
75-83 
69-74 
169- 175 
162-168 
157-168 
174- 177 
153-156 

HOPE 
HOPE - RUBY CK. 
RUBY CK. 

HOPE - YALE 
I I 

HOPE J 
HOPE - RUBY CK. ^ 
RUBY CK. - POPKUM 
CHILLIWACK 

NICOMEN IS. 

CHILLIWACK 

WHONOCK 
CRESCENT IS. 
DOUGLAS IS. 

J 

1860 m 

2740 m 

1860 m 

J 



- 36 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1971 SCALE: 1:12,000, 1:28,000 

FLIGHT LINE ORIENTATION: follows r i v e r 

FLYING HEIGHT: 1830, 4210 mASL 

CAMERA FOCAL LENGTH: 153 mm 

SOURCE: Fed. Government (Index 220, 222) 

FLOW: m3/s @ HOPE 

STAVE R. 
U HARRISON R. 

(MISSION 

• MATSQUI 

HOPE 

CHILLIWACK 

FILM ROLL PHOTO NOS. REMARKS 

A 22241 72-75 
57-62 
96-113 
119-129 
76-84 
27-37 
10-15 
1-9 

NICOMEN IS. 
WHONOCK 
NICOMEN IS. -
MATSQUI 
CHILLIWACK 
KENT 
PORT HAMMOND 

4210 m 
FORT LANGLEY 

1830 m 



- 37 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1972 SCALE: 1:6,000 

FLIGHT LINE ORIENTATION: follows r i v e r 

FLYING HEIGHT: 914 mASL 

HOPE 

FILM ROLL PHOTO NOS. REMARKS 

A 22462 200-207 PORT HAMMOND 
•• 167-183 
•• 143-166 
•• 112-120 
•• 96-109 M 

72-95 

1 1 
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AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1972 (Apr) SCALE: 1:18,000 

FLIGHT LINE ORIENTATION: follows r i v e r 

FLYING HEIGHT: 2740 mASL 

HOPE 

FILM ROLL PHOTO NOS. REMARKS 

A 22634 1-14 HOPE - RUBY CK. 
•• 37-46 CHEAM VIEW 
•• 16-36 RUBY CK. - ROSEDALE 
•• 62-72 CHILLIWACK 
•• 48-61 •• 

73-82 i t 

•• 83-88 NICOMEN IS. 
90-97 

•• 128-135 
•• 136-149 t i 

150-165 

1 



- 39 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1972 (Sept) SCALE: 1:50,000 

FLIGHT LINE ORIENTATION: North-South 

FLYING HEIGHT: 7470 mASL 

CAMERA FOCAL LENGTH: 153 mm V 

HOPE 

FILM ROLL PHOTO NOS. REMARKS 

A 23080 77-82 YALE-HOPE 
•• 114-116 ODLUM 

A 23081 19-22 RUBY CK. 
A 23084 152-154 CHEAM VIEW 

•f 87-89 CHILLIWACK 
• i 135-137 • i 

(• 199-201 ft 



- 40 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1973 (Apr) SCALE: 1:18,000 

FLIGHT LINE ORIENTATION: follows r i v e r 

FLYING HEIGHT: 2800 mASL 

HOPE 

FILM ROLL PHOTO NOS. REMARKS 

A 23133 94-106 RUBY CK. - SEABIRD IS. 
•* 85-93 HOPE - RUBY CK. 

59-65 HARRISON R. 
115-125 WINDERMERE IS. 
37-53 MATSQUI - CHILLIWACK MTN. 
54-58 NICOMEN IS. 
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AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1974 (Apr, Sept) SCALE: 1:18,000 

FLIGHT LINE ORIENTATION: follows r i v e r 

FLYING HEIGHT: 2770 mASL 

CAMERA FOCAL LENGTH: 153 mm 

SOURCE: Fed. Government (Index 440) 

FLOW: 2320, 2440 m3/s @ HOPE 

CHILLIWACK 

• MATSQUI 

HOPE 

FILM ROLL PHOTO NOS. REMARKS 

A 23658 

A 23661 

A 23913 

77-88 
89-105 
106-113 
37-54 
7-26 
58-63 
6-12 
55-57 

HOPE - RUBY CK. 
RUBY CK. - POPKUM 
CHEAM VIEW 
CHILLIWACK - NICOMEN IS. 

sep. 
NICOMEN IS. 



- 42 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1975 (27 Mar) SCALE: 1:18,000 

FLIGHT LINE ORIENTATION: follows r i v e r 

FLYING HEIGHT: 2770 mASL 

HOPE 

FILM ROLL PHOTO NOS. REMARKS 

A 23946 47-58 HOPE - RUBY CK. 
•• 74-82 RUBY CK. - CHEAM VIEW 
i f 59-73 I I 

II 83-96 CHILLIWACK 
•• 21-27 i t 

** 28-29 NICOMEN IS. J 1:12,000 
M 1-12 

NICOMEN IS. J 1:12,000 

A 23947 1-13 DOUGLAS IS. 
I I 

tf 
60-70 
14-27 

NEW WESTMINSTER 
II 

A 24001 1-2 SUMAS MTN. j 1:12,000 
5-8 J May 



- 43 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1976 (27 June) SCALE: 1:50,000 

FLIGHT LINE ORIENTATION: East-West 

FLYING HEIGHT: 9140 mASL 

HOPE 

FILM ROLL PHOTO NOS. REMARKS 

A 24500 
tt 

ft 

94-101 
134-138 
105-107 

NICOMEN IS. 
NEW WESTMINSTER 
ANNACIS IS. 

1 



- 44 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1977 (Mar) SCALE: 1:18,000 

FLIGHT LINE ORIENTATION: East-W,est 

FLYING HEIGHT: 2770 mASL 

FILM ROLL PHOTO NOS. REMARKS 

A 24611 91-101 HOPE - RUBY CK. 
65-70 CHEAM VIEW 

•• 74-90 RUBY CK. - CHILLIWACK 
50-62 CHILLIWACK 

•• 37-49 NICOMEN IS. 
1-20 M 

1 
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AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1978 (13 J u l , 13 Oct) SCALE: 1:25,000 

FLIGHT LINE ORIENTATION: East-West -

FLYING HEIGHT: 4420 mASL 

HOPE 

FILM ROLL PHOTO NOS. REMARKS 

A 24934 

A 25069 

105-110 
140-145 
75-86 
50-60 

1 

GLEN VALLEY ? 
NEW WESTMINSTER I J u l y 
SILVERDALE - BARNSTON IS.1 
PORT HAMMOND ) Oct 

1 



- 46 ~ 

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1979 (Mar) SCALE: 1:20,000 

FLIGHT LINE ORIENTATION: follows r i v e r 

FLYING HEIGHT: 3080 mASL 

HOPE 

FILM ROLL PHOTO NOS. REMARKS 

A 25106 1-12 HOPE - RUBY CK. 
t* 13-30 RUBY CK. - CHILLIWACK 

31-40 CHILLIWACK 
t l 41-52 • i 

" 72-75 NICOMEN IS. 
•t 53-63 t i 

•t 64-71 tt 
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AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1981 (Feb) SCALE: 1:20,000 

FLIGHT LINE ORIENTATION: follows r i v e r 

FLYING HEIGHT: 3200 mASL 

HOPE 

FILM ROLL PHOTO NOS. REMARKS 

A 25638 1-10 HOPE - RUBY CK. 
11-24 RUBY CK. - POPKUM 

i t 25-34 CHEAM VIEW 
M 35-43 CHILLIWACK 
I I 44-54 NICOMEN IS. 
• i 55-62 

1 

I I 

1 



- 48 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1980 (Mar) SCALE: 1:20,000 

FLIGHT LINE ORIENTATION: follows r i v e r 

FLYING HEIGHT: 3170 mASL 

HOPE 

FILM ROLL PHOTO NOS. REMARKS 

A 25378 89-98 HOPE - RUBY CK. 
1-11 
75-88 RUBY CK. - CHILLIWACK 
66-73 CHILLIWACK 
55-65 

M 23-39 NICOMEN IS. 

1 

40-54 

1 

•• 

1 



- 49 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1982 (Apr) SCALE: 1:25,000 

FLIGHT LINE ORIENTATION: East-West 

FLYING HEIGHT: 4110 mASL 

HOPE 

FILM ROLL PHOTO NOS. 
— — 

REMARKS 

A 25941 176-181 FORT LANGLEY 
•• 110-117 PORT HAMMOND 
•* 131-138 FRASER MILLS 
•• 93-107 NEW WESTMINSTER 

92-96 ANNACIS IS. 
« 253-259 LADNER 

153-158 LULU IS. 
• i 191-196 

1 

t i 

1 
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AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1981 (Apr) SCALE: 1:25,000 

FLIGHT LINE ORIENTATION: East-West 

FLYING HEIGHT: 3870 mASL 

HOPE 

FILM ROLL PHOTO NOS. REMARKS 

A 25666 
i * 

41-50 
56-84 
95-97 

PORT HAMMOND - NEW WESTMINSTER 
CRESCENT IS. - LULU IS. 
ANNACIS IS. 

1 



- 51 " 

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1982 (Mar) SCALE: 1:20,000 

FLIGHT LINE ORIENTATION: follows r i v e r 

FLYING HEIGHT: 3170 mASL 

CAMERA FOCAL LENGTH: 153 mm 

SOURCE: Fed. Government (Index 1058) 

FLOW: 844 m3/s @ HOPE 

CHILLIWACK 

• MATSQUI 

HOPE 

FILM ROLL PHOTO NOS. REMARKS 

A 25938 61-71 
72-86 
87-94 
1-13 
37-60 

HOPE - RUBY CK. 
RUBY CK. - POPKUM 
POPKUM 
CHILLIWACK 
CHILLIWACK - NICOMEN IS. 
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AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1953 (20-21 Oct) SCALE: 1:5,600 

FLIGHT LINE ORIENTATION: North-South 

FLYING HEIGHT: 880 mASL 

HOPE 

FILM ROLL PHOTO NOS. REMARKS 

BC 1817 42-53 REIFEL IS-
•• 76-86 
" 28-41 WESTHAM IS. 

17-27 t« 

*• 6-16 • i 

BC 1816 95-103 
85-94 

•• 51-59 LADNER 
BC 1815 48-54 

61-67 
*• 102-106 GRAVESEND BEACH 

BC 1817 102-107 
BC 1816 44-48 
BC 1656 83-88 DEAS IS. 

• i 73-76 
BC 1655 2-12 

• i 40-46 
•• 88-92 

BC 1656 93-97 ANNACIS IS. 
20-25 i * 



- 53 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1954 SCALE: 1:4,OOP 

FLIGHT LINE ORIENTATION: North-South 

FLYING HEIGHT: mASL 

CAMERA FOCAL LENGTH: mm 

HOPE 

FILM ROLL PHOTO NOS. REMARKS 

BC 1865 1-6 NR. MOUTH OF MIDDLE ARM 
BC 1659 1-12 W. EDGE OF SEA IS. 

13-15 
•• 21-23 MIDDLE ARM 
" 35-38 STEVESTON 
t i 66-67 
•• 88-91 

BC 1660 1-4 
• i 18-20 MIDDLE ARM 

25-27 N. ARM 
" 30-38 E. EDGE SEA IS. 

61-62 
80-84 

BC 1661 23-27 MITCHELL IS. 
•• 1-3 ROSE IS. 

23-26 MITCHELL IS. 
•• 57-62 

BC 1662 11-14 
30-33 

*t 1-7 
BC 1665 1-9 

II 22-27 
BC 1662 36-38 (continued) 
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AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: SCALE: 

FLIGHT LINE ORIENTATION: 

FLYING HEIGHT: mASL 

HOPE 

FILM ROLL PHOTO NOS. REMARKS 

BC 1665 22-28 
46-52 DEAS IS. 

BC 1662 93-95 N. ARM 
108-112 GRAVESEND REACH 

BC 1665 77-79 N. ARM 
•• 93-98 GRAVESEND REACH 

BC 1663 1-5 
15-17 N. ARM 
20-23 I I 

32-36 i t 

1 



- 55 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1954 SCALE: 1:4,000 

FLIGHT LINE ORIENTATION: North-South 

FLYING HEIGHT: mASL 

CAMERA FOCAL LENGTH: mm 

HOPE 

FILM ROLL PHOTO NOS. REMARKS 

BC 1663 37-41 
*• 48-51 

BC 1661 60-62 
66-70 

BC 1663 54-58 
63-68 

BC 1661 80-86 
BC 1663 69-78 
BC 1665 36-41 
BC 1661 87-90 
BC 1663 86-91 
BC 1661 92-102 

•• 103-110 
BC 1659 96-109 ANNACIS IS. 
BC 1664 1-12 

•• 14-25 
BC 1666 4-14 
BC 1664 26-36 

37-48 
49-53 

BC 1665 99-105 
BC 1664 58-65 

(cont inued) j 
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AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: SCALE: 

FLIGHT LINE ORIENTATION: 

FLYING HEIGHT: mASL 

HOPE 

FILM ROLL PHOTO NOS. REMARKS 

BC 1664 68-76 
81-86 
93-100 

NEW WESTMINSTER 

W. OF PORT MANN 

1 



- 57 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 11 Apr 1954-1 May 1955 SCALE: 20 CH 

FLIGHT LINE ORIENTATION: north-south 

FLYING HEIGHT: 1680 mASL 

CAMERA FOCAL LENGTH: 83 mm 

SOURCE: B.C. Government Special Project 4/54 

FLOW: Q = 703-861 m3/s @ HOPE 

YALE 

HOPE 

\VANCOUVER PITT R 

12 
ELTA 

STAVE R. 
HARRISON R, 

v^£^_2»JlMISSION. 

"MATSQUI 

"CHILLIWACK 

FILM ROLL PHOTO NOS. REMARKS 

BC 1674 57-68 W. EDGE OF DELTA 
•• 41-56 
•• 1-18 

BC 1673 80-94 
" 37-49 
•• 9-22 

BC 1672 99-108 
•t 67-54 

BC 1870 15-25 E. EDGE OF LULU IS. (1955) 
BC 1672 42-47 123° OO'W 

•• 18-21 
BC 1689 16-20 
BC 1675 12-17 ANNACIS IS., POPLAR IS. 

•• 42-44 
•• 75-78 

BC 1676 10-12 
•• 52-54 
•• 71-73 PORT MANN 

BC 1677 23-25 
•• 46-49 
•• 93-97 

BC 1678 10-12 
54-59 BARNSTON IS. (continued) | 

file:///VANCOUVER
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AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: SCALE: 

FLIGHT LINE ORIENTATION: 

FLYING HEIGHT: mASL 

HOPE 

FILM ROLL PHOTO NOS. REMARKS 

BC 1678 79-82 
BC 1679 21-23 

53-55 
98-100 

BC 1680 10-12 
52-55 

" 72-74 
BC 1681 20-22 

37-39 

1 



- 59 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1954 (1-7 May) SCALE: 20 CH 

FLIGHT LINE ORIENTATION: north-south 

FLYING HEIGHT: 1680 mASL 

HOPE 

FILM ROLL PHOTO NOS. REMARKS 

BC 1681 76-78 
93-95 

BC 1682 19-21 CRESCENT IS. 
BC 1782 22-24 

•• 41-43 
•• 82-84 

BC 1783 16-19 MATSQUI IS. 
58-61 

•• 81-85 MISSION 
BC 1784 17-20 

•• 42-44 
•• 84-86 

BC 1785 11-14 
" 42-45 
•• 57-65 NICOMEN IS. 
•• 93-98 

BC 1786 2-6 
BC 1789 1-7 

•• 29-34 
*• 35-41 
•• 61-68 

70-75 
100-106 (continued) | 



- 60 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: SCALE: 

FLIGHT LINE ORIENTATION: 

FLYING HEIGHT: mASL 

HOPE 

FILM ROLL PHOTO NOS. REMARKS 

BC 1683 12-22 
•» 38-49 CHILLIWACK 
•• 73-79 
•• 100-106 

BC 1684 15-21 • 

•• 50-56 
•• 89-95 

BC 1685 11-18 
40-45 

i 



- 61 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1954 SCALE: 20 CH 

FLIGHT LINE ORIENTATION: north-south 

FLYING HEIGHT: mASL 

HOPE 

FILM ROLL PHOTO NOS. REMARKS 

BC 1685 73-75 
i t 86-87 
tt 106-115 

BC 1686 1-14 
•t 34-44 
tt 53-57 CHEAM VIEW 
tt 61-74 SW - NE (SINGLE LINE) 
•• 93-110 HOPE TO YALE (SINGLE LINE) 

81-92 HOPE (SINGLE LINE) 



- .62-

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1954 (May-June) SCALE: 1:25,000 

FLIGHT LINE ORIENTATION: follows r i v e r 

FLYING HEIGHT: 2130 mASL 

CAMERA FOCAL LENGTH 83 mm 

SOURCE: B.C. Special Project 6/54 (92H/W) 

FLOW: 4110-7590 m3/s @ HOPE 

HOPE 

CHILLIWACK 

• M A T S Q U I 

FILM ROLL PHOTO NOS. REMARKS 

BC 1686 93-110 YALE - HOPE 



- -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1955 (28 Apr) SCALE: 1:55,000 

FLIGHT LINE ORIENTATION: 

FLYING HEIGHT: 4570 

follows r i v e r 

mASL 

CAMERA FOCAL LENGTH: 83 mm 

SOURCE: B.C. Special Project 2/55 (92 G/E, H/W) 

FLOW: 1680 m3/s @ HOPE 

HOPE 

CHILLIWACK 

MATSQUI 

FILM ROLL PHOTO NOS. REMARKS 

BC 1870 38-75 CHEAM VIEW - DOUGLAS IS. 



- 64 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1960 (8 June) SCALE: 1:18,000 

FLIGHT LINE ORIENTATION: follows r i v e r 

FLYING HEIGHT: 2770 mASL 

HOPE 

FILM ROLL PHOTO NOS. REMARKS 

BC 5013 70-72 POPKUM 
118-124 AGASSIZ 
51-63 CHILLIWACK 
10-23 NICOMEN IS. 
25-32 
141-146 MATSQUI IS. 
150-159 GLEN VALLEY 



- 65 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1961 (1, 2 June) SCALE: 1:18,000 

FLIGHT LINE ORIENTATION: follows r i v e r 

FLYING HEIGHT: 2740 mASL 

CAMERA FOCAL LENGTH: 153 mm 

SOURCE: B.C. Special Project 24/61 (92 G/E, 92 H/W) 

FLOW: 8980-8840 m3/s @ HOPE 

YALE 

HOPE 

HILLIWACK 

TSQUI 

FILM ROLL PHOTO NOS. REMARKS 

BC 5028 145-155 HOPE 
•• 158-165 LAIDLAW 
•• 175-182 CHEAM VIEW 
*• 166-173 

BC 5029 89-97 AGASSIZ 
" 14-28 CHILLIWACK 

BC 5028 196-210 tt 

•• 115-125 NICOMEN IS. 
68-80 

" 65-67 DEWDNEY 
40-46 MATSQUI IS. 
29-36 •• 

19-28 GLEN VALLEY 
4-15 MCMILLAN IS. 

BC 5029 130-134 DOUGLAS IS. 
t* 102-115 BARNSTON IS. 

1 



- 66 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1962 (7 May) 

FLIGHT LINE ORIENTATION: 

FLYING HEIGHT: 4880 

SCALE: 1:32,000 
follows r i v e r 

mASL 

CAMERA FOCAL LENGTH: 153 mm 

SOURCE: B.C. Government Special Project 2/62 

FLOW: 2950 m 3 / s @ HOPE 

HOPE 



- 67 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1963 (16 June) SCALE: 1:30,000 

FLIGHT LINE ORIENTATION: follows r i v e r 

FLYING HEIGHT: 4880 mASL 

CAMERA FOCAL LENGTH: 153 mm 

SOURCE: B.C. Special Project 10/63 (92G/E,W 92H/W) 

FLOW: 7710 m3/s @ HOPE 

HOP! 

CHILLIWACK 

MATSQUI 

FILM ROLL PHOTO NOS. REMARKS 

BC 5077 45-57 
58-78 
79-92 
112-117 
93-96 

HOPE - SEABIRD IS. 
MT. LUDWIG 
MATSQUI IS. - DOUGLAS IS. 
PORT MANN 
ANNACIS IS. 



- 68 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1964 (6 Apr) SCALE: 1:32,000 

FLIGHT LINE ORIENTATION: follows r i v e r ' 

FLYING HEIGHT: 4880 mASL 

HOPE 

FILM ROLL PHOTO NOS. REMARKS 

BC 5088 1-73 SEA IS. ] HOPE 
WESTHAM i 

1 



- 69 ~ 

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1964 (22-25 June) SCALE: 1:32,000 

FLIGHT LINE ORIENTATION: follows r i v e r 

FLYING HEIGHT: 1830 & 4880 mASL 

HOPE 

FILM ROLL PHOTO NOS. REMARKS 

BC 5099 
BC 5097 

7-38 
155-195 

DOWNSTREAM OF KANAKA CK. 
UPSTREAM OF 



- 70 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1965 (2 Mar) SCALE: 1:32,000 

FLIGHT LINE ORIENTATION: follows r i v e r -• 

FLYING HEIGHT: 4880 mASL 

HOPE 

FILM ROLL PHOTO NOS. REMARKS 

BC 5124 251-324 SEA IS. 1 HOPE 
WESTHAM IS. J 

1 



- 71 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1966 (7 Apr) SCALE: 1:32,000 

FLIGHT LINE ORIENTATION: follows r i v e r 

FLYING HEIGHT: 4880 mASL 

HOPE 

FILM ROLL PHOTO NOS. REMARKS 

BC 5172 1-75 SEA IS. 1 HOPE 
WESTHAM IS. J 

1 



- 72 " 

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1966 (22 Dec) SCALE: 1:15,00 

FLIGHT LINE ORIENTATION: follows r i v e r 

FLYING HEIGHT: 2420 mASL 

CAMERA FOCAL LENGTH 153 mm 

SOURCE: B.C. Special Project 1/67 (92 G) 

FLOW: 1120 m3/s 6 HOPE 

HOPE 

• CHILLIWACK 

FILM ROLL PHOTO NOS. REMARKS 

BC 5223 108-112 
97-104 
25-34 
11-15 
1-8 

NICOMEN IS. 
MATSQUI IS. 
MCMILLAN IS. 
BARNSTON IS. 

- SILVERDALE 

t 



- 73 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1967 (11 Apr) SCALE: 1:32,000 

FLIGHT LINE ORIENTATION: follows r i v e r 

FLYING HEIGHT: 4880 mASL 

HOPE 

FILM ROLL PHOTO NOS. REMARKS 

BC 5226 1-77 SEA IS. ) HOPE 
WESTHAM / 

1 



- 74 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1969 (11-13 Mar) SCALE: 1:12,000 

FLIGHT LINE ORIENTATION: East-West 

FLYING HEIGHT: 1830 mASL 

HOPE 

FILM ROLL PHOTO NOS. REMARKS 

BC 5322 15-20 LAIDLAW 
•• 45-50 

60-66 
tt 102-108 

BC 5321 242-248 
BC 5322 130-152 HERRLING IS. - HARRISON R. 
BC 5321 91-98 N. ARM JETTY 

•• 115-137 NEW WESTMINSTER - HANEY 
- 185-211 HARRISON HILL - FOUR BROS. MT. 
•• 84-90 STURGEON BANK 
•• 72-81 N. ARM 
" 63-65 NEW WESTMINSTER 
•• 39-52 

BC 5320 233-243 
•• 216-224 POPKUM 
•• 92-97 MIDDLE ARM 
•• 106-113 
•• 126-131 BARNSTON IS. 
tt 136-139 MCMILLAN IS. 
t i 174-185 
tt 80-83 STURGEON BANK 
it 61-67 ANNACIS IS. 

(continued) 



- 75 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: SCALE: 

FLIGHT LINE ORIENTATION: 

FLYING HEIGHT: mASL 

HOPE 

FILM ROLL PHOTO NOS. REMARKS 

BC 5320 25-36 CRESCENT IS. - MCMILLAN IS. 
•• 1-10 NICOMEN IS. 

BC 5319 276-284 " 
•• 154-156 STURGEON BANK 
•• 168-173 

211-215 MISSION 
•• 221-238 MISSION - CHILLIWACK MTN. 
•• 148-153 GARRY PT. 
•• 136-140 

75-92 MATSQUI AREA 

1 



- 76 ~ 

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1969 (11 Mar) SCALE: 1:12,000 

FLIGHT LINE ORIENTATION: east-west 

FLYING HEIGHT: 1830 mASL 

CAMERA FOCAL LENGTH: 153 mm 

SOURCE: B.C. Government Special Project 37/69 YALF «j 

FLOW: 841 m3/s @ HOPE 

HOPE 

^VANCOUVER 

DELTA 

• CHILLIWACK 

• MATSQUI 

FILM ROLL PHOTO NOS. REMARKS 

BC 5319 
BC 5318 

10-13 
224-234 
212-223 
42-47 

MATSQUI IS. 
'S'. ARM 

CANOE PASS 



- 77 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1969 (6 May) SCALE: 20 Chs 

FLIGHT LINE ORIENTATION: follows r i v e r 

FLYING HEIGHT: 2590 mASL 

CAMERA FOCAL LENGTH: 153 mm 

SOURCE: B.C. Special Project 27/69 (92 H/SW, NW) 

FLOW: 3820 m3/s @ HOPE 

YALE 

HOPE 

STAVE R. 

U HARRISON R. 

(MISSION 

• MATSQUI 

GASSIZ 

• CHILLIWACK 

FILM ROLL PHOTO NOS. REMARKS 

BC 5327 50-56 
42-49 
37-41 
16-26 
10-15 

YALE-TEXAS BAR 
TEXAS BAR-HOPE 
HOPE 
ODLUM-RUBY CK 
RUBY CK 



- 78 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1970 (29 Oct) . SCALE: 1;32,000 

FLIGHT LINE ORIENTATION: follows r i v e r 

FLYING HEIGHT: 4880 mASL 

HOPE 

FILM ROLL PHOTO NOS. REMARKS 

BC 5402 1-69 

1 

SEA IS. 1 HOPE 
WESTHAM IS. J 

1 1 



- 79 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1971 (19 Mar & May) SCALE: 1:32,000 (AO Ch) 

FLIGHT LINE ORIENTATION: east-west 

FLYING HEIGHT: 5180 mASL 

HOPE 

FILM ROLL PHOTO NOS. REMARKS 

BC 5406 167-190 STAVE R. - STURGEON BANK 
.. 147-161 AGASSIZ - NICOMEN SLOUGH 
•• 103-105 W. END LULU IS. 
•• 108-111 ANNACIS IS. 
•• 114-142 BARNSTON IS. - CHILLIWACK 
•• 96-102 SAND HEADS - DEAS IS. 

32-35 CANOE PASS 
•• 70-79 CHILLIWACK - MATSQUI IS. 

BC 5407 44-47 AGASSIZ 
•• 54-56 SEABIRD IS. 
•• 72-74 SAIDLAW 

BC 5410 77-86 

1 

LAIDLAW - HOPE 

1 1 



- 80 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1971 (18, 19 Mar) SCALE: 1:12,000 

FLIGHT LINE ORIENTATION: follows r i v e r 

FLYING HEIGHT: 1830 mASL 

CAMERA FOCAL LENGTH: 153 mm 

SOURCE: B.C. Government Special Project #105/71 

FLOW: 813, 799 m3/s @ HOPE 

Y A L E w) 

.HOPE 

^ V A N C O U V E R 

E L T A 

STAVE R. r'AGASSI* 
HARRISON R. 

1ISS10J 

MATSQUI 

CHILLIWACK 

FILM ROLL PHOTO NOS. REMARKS 

BC 5403 

BC 5405 

BC 5404 

32-42 WESTHAM I . 
63-93 DOUGLAS IS. - WESTHAM IS. , 
94-126 WESTHAM IS. - ESSONDALE 
136-141 NORTH ARM AT E. LULU IS. 
152-157 PELLY PT. 
158-163 STURGEON BANK 
185-194 SEA IS. 
195-210 
240-243 N. ARM JETTY 
1-139 CHATHAM REACH - NICOMEN IS. 
161-165 BARNSTON IS. 
173-291 MATSQUI - CHEAM 
1-14 SUMAS MTN. - CHIILLIWACK 
26-34 
65-77 HOPE - RUBY CK. 
95-104 CHEAM VIEW - RUBY CK. 
105-119 



- 81 ~ 

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1971 (16 July) 

FLIGHT LINE ORIENTATION: east-west 

FLYING HEIGHT: mASL 

1:137,000 (approx.) 9 x 9 
SCALE: 1:160,000 - 70 mm format 

CAMERA FOCAL LENGTH: 

SOURCE: BCLI (Index) 

FLOW: 

mm 

CHILLIWACK 

TSQUI 

10PE 

FILM ROLL PHOTO NOS. REMARKS 

9 x 9 format 
A 30339 

70 mm format 

BN 1180 

BN 1181 
BN 1182 

CP 1183 

113-115 
107-110 

IR 383-394 

IR 411-414 
IR " 

IR " 

In ordering photos 
e . g . 
9 x 9 format 
A 30339 107-110, 

113-115 

True c o l o r , WESTHAM IS. 
MISSION - CHILLIWACK 

WESTHAM IS. 
MISSION - CHILLIWACK 
I n f r a Red B & W Film 2424 

F i l t e r 89-B 
B & W Film 5063 F i l t e r 25-A 
B & W Green F i l t e r Film 5063 

F i l t e r W-12+44 
In f r a Red Colour Film 2443 

F i l t e r W-12 

(continued) 



- 82 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: SCALE: 

FLIGHT LINE ORIENTATION: 

FLYING HEIGHT: mASL 

HOPE 

FILM ROLL PHOTO NOS. REMARKS 

70 mm formal 
BN 1180 

BN 1181 
BN 1182 
BN 1183 

IR 383-394 
411-414 

IR " 
IR " 
IR " 



- 83 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1971 (5 Oct) SCALE: 1:4000 

FLIGHT LINE ORIENTATION: follows r i v e r 

FLYING HEIGHT: 910 mASL 

HO? 

FILM ROLL PHOTO NOS. REMARKS 

BC 5448 115-123 
124-129 

HOPE 
VASASUS IS. 



- 84 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1971 (6 Dec) SCALE: 1:6000 

FLIGHT LINE ORIENTATION: follows r i v e r 

FLYING HEIGHT: 910 mASL 

153 CAMERA FOCAL LENGTH: 
B.C. Special Project 3/72 (92 G/1E) 

SOURCE: Fraser River Debris Area 

FLOW: 

H O P 

I.I.IWACK 

FILM ROLL PHOTO NOS. REMARKS 

BC 5449 47-53 
54-59 
60-64 
65-71 

LAIDLAW 
WINDERMERE IS. 
CHILLIWACK MTN. 
NICOMEN IS. 



- 85 " 

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1971 (7 Dec) SCALE: 1:4800 

FLIGHT LINE ORIENTATION: follows r i v e r 

FLYING HEIGHT: 760 mASL 

153 mm CAMERA FOCAL LENGTH: 
B.C. S p e c i a l Project 5/72 

SOURCE: Odium & Ruby Stations 

FLOW: 

HO 

FILM ROLL PHOTO NOS. REMARKS 

BC 5449 80-87 
72-79 
38-46 
31-37 

ODLUM 
t i 

RUBY CK. 



-86 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1972 (20 Mar) SCALE: 1:16 000, 1:7200 

FLIGHT LINE ORIENTATION: follows r i v e r 

FLYING HEIGHT: 1370 & 3200 mASL 

CAMERA FOCAL LENGTH: 153 mm S 
B.C. Sp e c i a l Project 80/72 (92H/W, 92I/W) 

SOURCE: Spences Bridge - Hope 

FLOW: 1560 m3/s @ HOPE 

Y A L E 

iO??. 

FILM ROLL PHOTO NOS. REMARKS 

BC 5452 1-17 YALE - HOPE 



- 87 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1972 (May) SCALE: 1:15,000 

FLIGHT LINE ORIENTATION: follows r i v e r 

FLYING HEIGHT: 1830 mASL 

CAMERA FOCAL LENGTH: 153 mm 

FILM ROLL PHOTO NOS. REMARKS 

BC 5455 146-152 N. ARM JETTY 
•• 106-126 SEA I . - NEW WESTMINSTER 
•• 98-105 S. EDGE OF SEA IS. 
•• 86-88 N. ARM 
•• 68-69 S. OF MIDDLE ARM MOUTH 
" 1-30 WESTHAM IS. - QUEENS REACH 

BC 5454 242-271 PT. MANN - WESTHAM IS. 
199-209 CANOE PASS 

•• 218-220 CITY REACH 
•• 230-234 DOUGLAS IS. 

BC 5455 193-195 MATSQUI IS. 
*• 204-211 •* 

M 219-226 MCMILLAN IS. 
M 231-243 BARNSTON IS. - QUEENS REACH 
I I 247-292 PORT MANN - COX 

BC 5456 35-37 
20-26 RUSKIN 
1-9 

*• 90-138 
•• 139-173 COX - AGASSIZ 

259-283 AGASSIZ - VEDDER CANAL 

(continued) 



- 88 ~ 

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: SCALE: 

FLIGHT LINE ORIENTATION: 

FLYING HEIGHT: mASL 

HOPF 

FILM ROLL PHOTO NOS. REMARKS 

BC 5456 
M 

BC 5458 

BC 5453 

186-204 . 
210-229 
230-249 
252-256 
20-32 
1-11 
23-31 

HOPE SLOUGH - MT. HICKS 

POPKUM - LAIDLAW 
HERRLING IS. 

HOPE - RUBY CK. j 26/72 
HOPE SQUEAH ' 
CANOE'PASS - DEAS IS.: 32/72 



- 89 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1972 (18 June) SCALE: 1:12,000 

FLIGHT LINE ORIENTATION: follows r i v e r 

FLYING HEIGHT: 3650 mASL 

CAMERA FOCAL LENGTH: 
B.C. S p e c i a l Project 104/72 (92G/SW, SE) 

SOURCE: Fraser River dykes 

FLOW: 

m HO? 

LLIWACK 

FILM ROLL PHOTO NOS. REMARKS 

BCC 59 25-39 WINDERMERE IS. 
•• 59-69 AGASSIZ 

41-57 • t 

BCC 58 99-119 HARRISON HILL - MATSQUI 
•• 69-98 
•• 62-67 CRESCENT IS. 
*f 50-55 MCMILLAN IS. 
« » 31-35 BARNSTON IS. 
•• 37-47 BARNSTON IS. 

BCC 57 90-100 ANNACIS IS. 
31-61 NEW WESTMINSTER 



- 90 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

1:108,000 approx 9 x 9 format 
DATE: 1972 (Aug. 7) SCALE: 1:126,720 70 mm format 

FLIGHT LINE ORIENTATION: north-south 

FLYING HEIGHT: mASL 

HOPE: 

FILM ROLL PHOTO NOS. REMARKS 

9 x 9 formal 
RSA 30518 59-61 True colour, DELTA FRONT RSA 30518 

50-51 " " CHATHAM REACH 
46-47 •• FORT LANGLEY 
39-40 tt MISSION 
34-37 •t t i ROSEDALE-LAIDLAW 
31-32 tt •• YALE 

RSA 30583 8 
M tt 1:120,000, Oct. RSA 30583 

4, 1972: HOPE 

70 mm formal 
1 7 1 7 _ 9 1 , 2 186-197 DELTA FRONT 

» 153-155 CHATHAM REACH 
*f 143-145 FORT LANGLEY 
•• 122-124 MISSION 
•• 108-117 ROSEDALE LAIDLAW 

98 YALE 

1995-6 1:140,000 
2068 24-26 Oct. 4, 1972 HOPE 

1 (continued) 1 



- y i -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: SCALE: 

FLIGHT LINE ORIENTATION: 

FLYING HEIGHT: 

CAMERA FOCAL LENGTH: 

SOURCE 

FLOW: 

mASL 

HOPE 

• CHILLIWACK 

• MATSQUI 

FILM ROLL PHOTO NOS. REMARKS 

See example 
1 BN1717 

BN1718 
CP1719 
CP1720 

2 BN1985 
BN1986 
BN1987 
CP1988 
BN2069 

for ordering photo on 
IR 
IR 
IR 
IR 

IR 
IR 
IR 
IR 
Sc 

Film 2424 F i l t e r 
F i l m 2405 F i l t e r 
F i l m 2443 F i l t e r 
F i l m 2443 F i l t e r 

F i l m 2424 F i l t e r 
F i l m 2405 F i l t e r 
F i l m 2405 F i l t e r 
F i l m 2443 F i l t e r 
Film 2498 



- 92 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1973 (23 Mar) SCALE: 1:12000 

FLIGHT LINE ORIENTATION: follows r i v e r 

FLYING HEIGHT: 1840 mASL 

HOPE 

FILM ROLL PHOTO NOS. REMARKS 

BC 5524 167-173 CHEAM VIEW 
150-166 HOPE - VASASUS 

•• 127-149 POPKUM - VASASUS 
116-126 AGASSIZ 

•• 103-115 WINDERMERE 
85-102 CHILLIWACK 
61-84 CHILLIWACK - MATSQUI 



AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1973 (30 Apr) SCALE: 1:12,000 

FLIGHT LINE ORIENTATION: follows r i v e r 

FLYING HEIGHT: 1830 mASL 

HOP 

FILM ROLL PHOTO NOS. REMARKS 

BC 5525 1-156 ) DOWNSTREAM OF PORT MANN 
167- 169 J 
168- 280 

BC 5526 78-193 
209-271 

BC 5527 1-31 MT. HICKS - POPKUM AREA 



- 94 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1974 (19 Mar) SCALE: 1:12,000 

FLIGHT LINE ORIENTATION: east-west 

FLYING HEIGHT: 1850 mASL 

HOPE 

FILM ROLL PHOTO NOS. REMARKS 

BC 5572 15-21 MCMILLAN IS. 
•• 37-24 BARNSTON IS. 

44-60 HANEY 
•• 72-75 •* 

80-87 DOUGLAS IS. 



- 95 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1974 (20-21 Mar) SCALE: 1:12,000 

FLIGHT LINE ORIENTATION: follows r i v e r 

FLYING HEIGHT: 1860 

153 

mASL 

CAMERA FOCAL LENGTH: 
B.C. S p e c i a l Project 134/74 92G/SE 

SOURCE: Fraser River Low water 

FLOW: 

FILM ROLL PHOTO NOS. REMARKS 

BC 5573 

BC 5574 
BC 5571 
BC 5573 
BC 5571 

BC 5572 
BC 5572 

-62? 
26-40 
8-28 
1-4 
161-171 
220-260 
68-110 
70-76 
152-160 
139-144 
120-133 
60-61 
50-51 
82-115 
30-35 
15-20 
260-280 

_ i 

200-? 

SEABIRD IS. 

HERRLING IS. 
CHILLIWACK 
HARRISON R. MISSION 

MISSION 
MATSQUI 
MCMILLAN IS. 
BARNSTON IS. 
CRESCENT IS. 
DERBY REACH 
DOUGLAS IS. - MISSION 
PORT MANN 
LULU IS. 

NOTE: Index i l l e g i b l e , photo nos. 
may be i n e r r o r . 



- 96 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1974 (21 Mar, 31 May) SCALE: 1:12,000 

FLIGHT LINE ORIENTATION: East-West 

FLYING HEIGHT: 1920 mASL 

HOPE 

FILM ROLL PHOTO NOS. REMARKS 

BC 5574 183-190 AGASSIZ 
•• 130-135? CHEAM VIEW 
•• 142-146 
•• 176-180 • t 

•• 201-206 CHILLIWACK 
BC 5580 115-117 *' 

•• 203-207 ** 

20-28 
BC 5575 256-260? i 

•• 28-39 NICOMEN IS. 
•• 75-87 
•• 168-170 SUMAS MTN. 
•• 114-130 CHILLIWACK - MISSION 

BC 5580 176-191 MISSION : 
•t 126-128 

BC 5575 108-111 
•• 100-103 CRESCENT IS. 

1-9 

(continued) 



- 97 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: SCALE: 

FLIGHT LINE ORIENTATION: 

FLYING HEIGHT: mASL 

CAMERA FOCAL LENGTH: 

SOURCE: 

FLOW: 

mm 

YALE m) 

m /s @ HOPE 

HOPE 

STAVE R. 
HARRISON R. 

ON 

MATSQUI 

(GASSIZ 

CHILLIWACK 

FILM ROLL PHOTO NOS. REMARKS 

BC 5581 260-273 CRESCENT IS. 
•• 172-176 MCMILLAN IS. 
•• 148-150 
•• 180-183 BARNSTON IS. 
•• 137-145 •• 

•• 33-36 PITT R. 
•• 25-30 NEW WESTMINSTER 

64-85 " - PORT HAMMOND 
•• 125-128 

196-200 LULU IS. 
•• 234-240 •• 

223-233 



- 98 -

FLOW: 6520 m /s @ HOPE 

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1974 (28 May) SCALE: 1:4000 

FLIGHT LINE ORIENTATION: follows r i v e r 

FLYING HEIGHT: 620 mASL 

CAMERA FOCAL LENGTH: 153 m_ 
B.C. S p e c i a l Project 157/74 92G/1 YALE «j 

SOURCE: Fraser Valley Flood P l a i n //2 92H/4 

HOPE 

vVANCOUVE 

DELTA 

STAVE R. 
HARRISON R. 

^MISSION 

• MATSQUI 

.GASSIZ 

• CHILLIWACK 

FILM ROLL PHOTO NOS. REMARKS 

BC 5576 

BC 5579 

30-34 
69-72 
235-240 

CHILLIWACK 



- 99 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1974 (31 May) SCALE: 1:8000 

FLIGHT LINE ORIENTATION: follows r i v e r 

FLYING HEIGHT: 1220 mASL 

HOi'E 

FILM ROLL PHOTO NOS. REMARKS 

BC 5582 140-147 AGASSIZ 
•• 148-152 
•• 272-280 WINDERMERE IS. 

BC 5583 94-104 CHILLIWACK 
146-174 
175-182 NICOMEN IS. 



- 100 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1974 (11 June) SCALE: 1:32,000 

FLIGHT LINE ORIENTATION: follows r i v e r 

FLYING HEIGHT: ' 6090 mASL 

HOPE 

FILM ROLL PHOTO NOS. REMARKS 

BC 5589 65-68 
9-12 
1-7 

HOPE 

CHEAM VIEW 



- 101 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1974 (5 Oct) SCALE: 1:12,000 

FLIGHT LINE ORIENTATION: follows r i v e r 

FLYING HEIGHT: 1830 mASL 

153 mm CAMERA FOCAL LENGTH: 
B.C. S p e c i a l Project 277/74 92G/SE,SW 
Fraser River Gravel Bars SOURCE: 

FLOW: 1610 m3/s @ HOPE 

YALE 

HOPE 

FILM ROLL PHOTO NOS. REMARKS 

BC 5636 
tt 

65-81 
22-64 
1-21 

RUBY CK. - BRIDAL FALLS 
KATZ - HARRISON MILLS 
AGASSIZ - VEDDER CANAL 



-102 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1975 (10 Apr) SCALE: 1:4000, 1:8000 

FLIGHT LINE ORIENTATION: East-West 

FLYING HEIGHT: 640 & 1250 mASL 

153 mm CAMERA FOCAL LENGTH: 
B.C. Sp e c i a l Project 102/75 (92G/2, 92G/7) 

SOURCE: P i t t Meadows - Coquitlam 

FLOW: 770 m3/s @ HOPE 

YALE «J 

HOPE 

STAVE R. 
^VANCOUVER HARRISON R. 

ON 

• MATSQUI 

CCASSIZ 

• CHILLIWACK 

FILM ROLL PHOTO NOS. REMARKS 

BC 5642 
BC 5643 

213-216 
217-242 
246-258 

PORT MANN 1:4000 

1:8000 



- 103 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1975 (11 June ) SCALE: 1:12,000 

FLIGHT LINE ORIENTATION: follows r i v e r 

FLYING HEIGHT: 1860 mASL 

HOPE 

FILM ROLL PHOTO NOS. REMARKS 

BC 5658 219-229 LAIDLAW 



- 104 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1975 (22 Sept) SCALE: 1:50,000 

FLIGHT LINE ORIENTATION: follows r i v e r 

FLYING HEIGHT: 580 mASL 

H O 

FILM ROLL PHOTO NOS. REMARKS 

BC 5691 64-70 POPKUM IND. RES. 
•* 56-63 CHEAM 

32-40 WINDERMERE 
41-46 

•• 47-55 i * 

•• 24-31 CHILLIWACK - FAIRFIELD IS. 
•• 17-23 

1-16 
71-81 SEABIRD IS. 



- 105 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1975 (12 Dec.) SCALE: 1:6000 

FLIGHT LINE ORIENTATION: follows r i v e r 

FLYING HEIGHT: 910 mASL 

153 mm CAMERA FOCAL LENGTH: 
B.C. S p e c i a l Project 7/76 92H/4W 

SOURCE: Fraser River Flooding 

FLOW: 1540 m3/s @ HOPE 

YAU-: mi 

HOPE 

FILM ROLL PHOTO NOS. REMARKS 

BC 5700 1-2 
64-65 
115-117 

ROSEBANK IS. 
• t 

i t 



- 106 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1975 (11, 15 Dec) SCALE: 1:12,000 

FLIGHT LINE ORIENTATION: follows r i v e r 

FLYING HEIGHT: 1870 mASL 

H O P 

FILM ROLL PHOTO NOS. REMARKS 

BC 5703 165-172 CHEAM VIEW 
152-164 ROSEDALE 
140-151 t* 

129-138 i t 

116-126 CHILLIWACK 
103-110 II 

64-80 I I 

180-187 i t 

42-60 i i 

20-39 NICOMEN IS. 
BC 5701 30-34 M 

35-42 M 

162-164 DEWDNEY 
165-174 MATSQUI IS. 
286-290 
175-180 MISSION 
148-150 SILVERDALE 
55-68 SILVERDALE - FORT LANGLEY 
1-10 WHONOCK 

(continued) 



- 107 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: SCALE: 

FLIGHT LINE ORIENTATION: 

FLYING HEIGHT: mASL 

HOPE 

FILM ROLL PHOTO NOS. REMARKS 

BC 5699 250-254 MCMILLAN IS. 
240-244 BARNSTON IS. 
165-177 
60-62 PITT R. 
90-101 DOUGLAS IS. 
185-190 NEW WESTMINSTER 
221-229 LULU IS. 

BC 5701 90-95 «• 

105-110 i * 



- 108 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1976 (11 Mar, 2, 5 Apr) SCALE: 1:12,000 

FLIGHT LINE ORIENTATION: follows r i v e r 

FLYING HEIGHT: I860 mASL 

HOP 

FILM ROLL PHOTO NOS. REMARKS 

BC 5706 1-41 AGASSIZ - MISSION 
•• 47-92 M 1* 

BC 5704 26-34 HERRLING IS. 
•• 35-54 t i 

•• 57-75 POPKUM - HERRLING IS. 
•• 78-96 AGASSIZ 

176-178 POPKUM 
•• 195-202 CHILLIWACK MTN. 
•• 135-174 AGASSIZ - MATSQUI 
•• 94-134 t i t i 

•• 215-258 SEABIRD IS. - MISSION 
BC 5705 77-81 GIFFORD 

•• 49-55 PORT KELLS 
•• 1-39 MATSQUI - PORT MANN 

BC 5704 259-300 MATSQUI - DOUGLAS IS. 
BC 5705 100-105 CRESCENT IS. 

112-120 HANEY 
BC 5707 1-7 DOUGLAS IS. 
BC 5706 189-201 NORTH ARM 

207-220 NEW WESTMINSTER 
BC 5707 45-60 ANNACIS IS. 

15-18 tt 



- 109 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1976 (7 June) SCALE: 1:20,000 

FLIGHT LINE ORIENTATION: NE - SW 

FLYING HEIGHT: 3060 mASL 

153 mm CAMERA FOCAL LENGTH: 
B.C. S p e c i a l Project 34/76 92 G, 92 H 

SOURCE: Chilliwack Ortophoto 

FLOW: 5810 m3/s @ HOPE 

STAVE R 
U HARRISON R 

(MISSION 

• MATSQUI 

YALE t)J 

HOP 

• CHILLIWACK 

FILM ROLL PHOTO NOS. REMARKS 

BC 5714 59-63 
28-32 
84-97 

ROSEDALE 
CHILLIWACK 



- 110 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1976 (14, 15 July) SCALE: 1:12,000 

FLIGHT LINE ORIENTATION: East-West 

FLYING HEIGHT: 2090 mASL 

CAMERA FOCAL LENGTH: 153 
B.C. S p e c i a l Project 183/76 (92G/SE, SW) 

SOURCE: Greater Vancouver 

FLOW: 

HOPE 

• CHILLIWACK 

• MATSQUI 

FILM ROLL 

BC 5724 251-256 
257-262 

BC 5720 62-72 
50-61 

BC 5724 272-274 
BC 5720 3-8 
BC 5724 235-240 
BC 5719 190-195 

PHOTO NOS. REMARKS 

BARNSTON IS. 
if 

PITT MEADOWS - NEW WESTMINSTER 
BARNSTON IS. -
NEW WESTMINSTER 
ANNACIS IS. 



- I l l -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1976 (30 Sep) 

FLIGHT LINE ORIENTATION: va r i a b l e 

FLYING HEIGHT: 6250 

SCALE: 1:20,000 

mASL 

305 mm CAMERA FOCAL LENGTH: 
B.C. S p e c i a l Project 262/76 

SOURCE: Coquihalla River 
YAI.K • ) 

FLOW: 3060 m3/s @ HOPE 

HOP 



- 112 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1976 (6 Oct) SCALE: 1:3,800 

FLIGHT LINE ORIENTATION: follows r i v e r 

FLYING HEIGHT: 580 mASL 

HOPE 

FILM ROLL PHOTO NOS. REMARKS 

BC 5757 112-122 POPKUM 
141-148 AGASSIZ 
254-265 • 1 

•• 99-111 (• 

•• 266-278 If 

•• 149-157 If 

•• 89-98 FAIRFIELD IS. 
•• 158-167 I I 

• 

65-88 CHILLIWACK MTN. 



- 113 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1976 (15 Oct) SCALE: 1:12,000 

FLIGHT LINE ORIENTATION: follows r i v e r 

FLYING HEIGHT: 1860 mASL 

153 mm CAMERA FOCAL LENGTH: 
B.C. S p e c i a l Project 288/76 92G/SE 

SOURCE: Fraser River - Chilliwack 92H/SW Y A L E 

FLOW: 2650 m3/s (? HOPE 

HOP 

sVANCOUVER PITT R 
STAVE R. r^GASS 

HARRISON R 

DELTA 

IZ 

CHILLIWACK 

MATSQUI 

FILM ROLL PHOTO NOS. REMARKS 

BC 5757 170-186 
187-201 
222-242 
202-221 

WINDERMERE IS. 

CHILLIWACK 



- 114 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1977 (25 May) SCALE: 1:12,000 

FLIGHT LINE ORIENTATION: follows r i v e r 

FLYING HEIGHT: 3700 mASL 

HOPE 

FILM ROLL PHOTO NOS. REMARKS 

BC 77019 86-100 AGASSIZ 
72-85 M 

51-71 •* 

30-47 CHILLIWACK 
1-14? tt 

16-29? i t 



- 115 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1978 (6 May) SCALE: 1:12,000 

FLIGHT LINE ORIENTATION: follows r i v e r 

FLYING HEIGHT: mASL 
305 013-014 

HOPE 

FILM ROLL PHOTO NOS. REMARKS 

BC 78013 1-16 HOPE 
102-106 CHEAM VIEW 
75-98 i t 

RUBY CK - AG AS Sis Z 43-71 
i t 

RUBY CK - AG AS Sis Z 
17-41 AGASSIZ 
155-168 HARRISON MILLS 
173-217 SEABIRD IS. - DEWDNEY 
218-263 AGASSIZ - MATSQUI 
264-303 AGASSIZ - SUMAS MTN. 

BC 78014 30-35 CHILLIWACK 
•• 1-10 POPKUM 

125-134 MISSION 
BC 78001 160-165 BARNSTON IS. 

' * 140-145 NEW WESTMINSTER 
M 192-200 MATSQUI 
** 202-257 MISSION - NEW WESTMINSTER 

BC 78014 45-90 MISSION - PORT MANN 
BC 78001 1-10 NEW WESTMINSTER 
BC 78003 55-72 M 

88-92 ANNACIS IS. 



- 116 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1978 (6 May) SCALE: 1:10,000 

FLIGHT LINE ORIENTATION: East-West 

FLYING HEIGHT: 1660 mASL 

CAMERA FOCAL LENGTH: 
B.C. Sp e c i a l Project 114/78 (92G/1, 2, 7,8) 

SOURCE: Haney / / l 

FLOW: 

HOPE 

• CHILLIWACK 

• MATSQUI 

FILM ROLL 

BC 78010 
BC 78017 
BC 78010 

PHOTO NOS. 

171-185 
115-117 
154-168 
105-112 

REMARKS 

CRESCENT IS. 
MCMILLAN IS. 
HANEY 
DOUGLAS IS. 

- MCMILLAN IS. 



- 117 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1978 (6 May) SCALE: 1:20,000 

FLIGHT LINE ORIENTATION: v a r i a b l e 

FLYING HEIGHT: 3200 mASL 

153 mm CAMERA FOCAL LENGTH: 
B.C. S p e c i a l Project 60/78 (92G/SE, 92H/SW) 

SOURCE: Harrison River 

FLOW: 3680 m3/s @ HOPE 

YALE • ) 

HOP 

HARRISON R, 

© MATSQUI 

fcASSIZ 

CHILLIWACK 

FILM ROLL PHOTO NOS. REMARKS 

BC 78016 230-234 
243-246 
235-242 

HARRISON R. 



- 118 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1978 (1 June) SCALE: 1:20,000 

FLIGHT LINE ORIENTATION: East-West 

FLYING HEIGHT: 3120 mASL 

FILM ROLL PHOTO NOS. REMARKS 

BC 78039 
• i 

74-82 
61-69 
33-36 

MCMILLAN IS. - CRESCENT IS. 
BARNSTON IS. 
DOUGLAS IS. 



- 119 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1978 (17 June ) SCALE: 1:25,000 

FLIGHT LINE ORIENTATION: follows r i v e r 

FLYING HEIGHT: 4570 

153 

mASL 

mm CAMERA FOCAL LENGTH: 
B.C. Sp e c i a l Project 297/78 (92 H/SW) 

SOURCE: Agassiz-Hope 

FLOW: 5670 m3/s @ HOPE 

YALE 

• CHILLIWACK 

• MATSQUI 

HOP 

FILM ROLL PHOTO NOS. REMARKS 

BC 78072 87-90 
64-70 
43-58 
23-35 

HOPE 
HOPE - VASASUS 
HOPE - ROSEDALE 
RUBY CK. - ROSEDALE 



- 120 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1979 (26 Apr) SCALE: 1:5000 

FLIGHT LINE ORIENTATION: variable 

FLYING HEIGHT: 680 mASL 

HOPE 

FILM ROLL PHOTO NOS. REMARKS 

BC 79016 64-80 
50-63 

ANNACIS IS. 
• i 



- 121 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1979 (8, 10 Aug) SCALE: 1:10,000 

FLIGHT LINE ORIENTATION: follows r i v e r 

FLYING HEIGHT: 1830 mASL . 

CAMERA FOCAL LENGTH 
B.C. S p e c i a l Project 328/79 (92H/NW, SW) 

SOURCE: Hope - China Bar ifl 

FLOW: 

^iOPE 

• CHILLIWACK 

MATSQUI 

FILM ROLL PHOTO NOS. REMARKS 

BC 79140 

BC 79128 

50-77 
78-82 
89-95 
230-257 

YALE 
HOPE 
YALE 
YALE 

- HOPE 

- HOPE 



- 122 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1979 (11 Sep) SCALE: 1:10,000 

FLIGHT LINE ORIENTATION: follows r i v e r 

FLYING HEIGHT: 1520 mASL 

HOPE 

FILM ROLL PHOTO NOS. REMARKS 

BC 79206 71-88 VASASUS - CHEAM VIEW 



- 123 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1979 (22, 23 Mar) SCALE: 1:12,000 

FLIGHT LINE ORIENTATION: follows r i v e r 

FLYING HEIGHT: 3670 mASL 

HOP 

FILM ROLL PHOTO NOS. REMARKS 

BCC 201 54-68 HOPE 
•• 1-21 CHEAM VIEW 
•• 36-53 SEABIRD IS. 
•• 22-35 tt 

BCC 199 146-154 CHILLIWACK 
155-188 " 

•• 97-226 
BCC 200 1-33 NICOMEN IS. 

" 34-63 " 
BCC 199 46-53 MATSQUI 

59-68 MCMILLAN 
BCC 200 97-102 MISSION 

108-115 WHONOCK 
BCC 199 10-13 BARNSTON IS. 

M 71-82 tt 

83-127 MISSION - DOUGLAS IS. 
BCC 200 120-128 HANEY 
BCC 198 16-20 ANNACIS IS. 

•• 40-56 tt 

88-90 LULU IS. 
113-115 •• 

(continued) 



- 124 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: , SCALE: 

FLIGHT LINE ORIENTATION: 

FLYING HEIGHT: mASL 

HOPE 

FILM ROLL PHOTO NOS. REMARKS 

BC 79004 19-33 HOPE 
BC 79003 242-262 CHEAM VIEW 
BC 79004 1-18 SEABIRD IS. 
BC 79003 263-278 i * 

25-32 AGASSIZ 
tt 33-66 AGASSIZ - ROSEDALE 
M 67-104 

BC 79003 105-137 AGASSIZ - MISSION 
** 138-167 NICOMEN IS. 

BC 79002 260-268 MATSQUI 
** 251-255 •* 

BC 79003 201-231 MISSION - HANEY 
BC 79002 276-283 MCMILLAN IS. 

224-226 BARNSTON IS. 
298-335 MATSQUI - DOUGLAS IS. 
288-297 BARNSTON IS. 

M 87-103 NEW WESTMINSTER 
•• 39-56 
i t 15-20 ANNACIS IS. 

(continued) 



- 125 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: SCALE: 

FLIGHT LINE ORIENTATION: 

FLYING HEIGHT: mASL 

HOPE 

FILM ROLL PHOTO NOS. REMARKS 

BC 79002 1-15 DELTA 
56-71 I I 

• f 72-87 • i 

I I 132-150 LULU IS. 
i t 151-170 

171-193 •• 

BCC 227 25-41 WESTHAM 
15-24 i t 

5-10 LULU IS. 
BCC 198 1-13 DELTA 

" 52-71 " 
72-89 LULU IS. 

" 128-131 
132-135 NORTH ARM 

" 150-170 *• 

171-194 



- 126 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1979 (Mar-June) SCALE: 1:10,000 

FLIGHT LINE ORIENTATION: East-West 

FLYING HEIGHT: 

CAMERA FOCAL LENGTH: 

3330 

305 

mASL 

SOURCE: B.C. Government (Index 92G/W) 

FLOW: variable 

HOPE 

CHILLIWACK 

MATSQUI 

FILM ROLL PHOTO NOS. REMARKS 

BC 79036 139-161 
BC 79011 188-202 
BC 79011 209-210 
BC 79055 19-20 
BC 79055 1-10 
BC 79066 250-257 
BC 79009 123-125 
BC 79006 15-18 
BC 79008 164-171 
BC 79008 147-155 
BC 79005 283-303 
BC 79008 125-146 
BC 79005 48-60 
BC 79010 222-230 
BC 79005 45-47 

SEA IS., NORTH ARM 

LULU IS. 
TILBURY IS. 

I* 

STEVESTON 

WESTHAM 

CANOE PASS 



- 127 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1979 (27 Mar-25 Jun) SCALE: 1:10,000 

FLIGHT LINE ORIENTATION: East-West 

FLYING HEIGHT: 3270 mASL 

HOP 

FILM ROLL PHOTO NOS. REMARKS 

BC 79036 244-251 NICOMEN IS. 
BC 79055 98-105 
BC 79006 151-162 M 

BC 79009 35-53 
BC 79006 82-98 " 
BC 79008 238-246 ft 

BC 79006 76-79 MISSION 
BC 79008 233-237 
BC 79008 59-60 MATSQUI 
BC 79005 223-229 
BC 79008 225-230 i t 

BC 79006 65-67 SILVERDALE 
BC 79009 69-83 PLUMPER REACH 
BC 79006 185-201 MCMILLAN IS - PLUMPER REACH 
BC 79055 53-57 RUSSET REACH 
BC 79011 246-249 
BC 79036 187-195 DERB REACH 
BC 79006 209-214 BARNSTON IS. 
BC 79055 42-49 •t 

BC 79011 234-242 it 

BC 79036 181-186 •t 

(continued) 



- 12 8 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: SCALE: 

FLIGHT LINE ORIENTATION: 

FLYING HEIGHT: mASL 

H O P E 

FILM ROLL PHOTO NOS. REMARKS 

BC 79038 106-109 DOUGLAS IS. 
BC 79055 191-204 DOUGLAS IS. - NEW WESTMINSTER 
BC 79036 168-170 NEW WESTMINSTER 
BC 79011 217-220 *• 

BC 79055 21-29 ANNACIS IS. 
BC 79006 230-238 tt 

BC 79009 116-122 • i 

BC 79006 19-24 



- 12 9 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1979 (Mar-Jul) SCALE: 1:10,000 

FLIGHT LINE ORIENTATION: East-West 

FLYING HEIGHT: 3230 mASL 

FILM ROLL PHOTO NOS. REMARKS 

BC 79069 140-142 HOPE 
BC 79069 165-174 II 

BC 79069 101-106 VASASUS IS. 
BC 79103 35-37 RUBY CK. 
BC 79069 31-34 LAIDLAW 
BC 79013 24-29 tt 

BC 79069 43-48 SEABIRD IS. 
BC 79045 142-148 
BC 79045 77-85 tt 

BC 79045 126-134 t i 

BC 79045 59-66 CHEAM VIEW 
BC 79045 3-31 HARRISON KNOB - HERRLING IS. 
BC 79038 2-30 t i •• 

BC 79044 213-239 II •* 

BC 79036 252-258 CHILLIWACK 
BC 79055 106-110 M 

BC 79006 150-151 (23 Mar) 



- 130 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1979 (Apr-Jun) SCALE: 1:20,000 

FLIGHT LINE ORIENTATION: East-West 

FLYING HEIGHT: 3230 mASL 

HOPE 

FILM ROLL PHOTO NOS. REMARKS 

BC 79056 3-14 SEA IS., NORTH ARM 
BC 79071 74-85 I I ** 

BC 79056 169-179 I I « 

BC 79071 67-70 •• •* 

BC 79015 193-194 TILBURY IS. 
BC 79015 170-174 
BC 79015 105-111 WOODWARD IS-
BC 79015 91-92 PORT GUICHON 
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AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1979 (Apr-Jun) SCALE: 1:20,000 

FLIGHT LINE ORIENTATION: East-West 

FLYING HEIGHT: 3250 & 6900 mASL 

FILM ROLL PHOTO NOS. REMARKS 

BC 79062 250-251 NICOMEN IS. 
BC 80054 133-134 " (1980/153mm/335OmASL) 
BC 79056 216-222 it 

BC 79071 19-29 •• 

BC 79007 167-176 " 
BC 79007 177-178 MISSION 
BC 79007 104-108 MATSQUI 
BC 79015 140-142 I I 

BC 79007 115-133 MISSION 
BC 79015 143-145 MATSQUI 
BC 79007 183-192 GLEN VALLEY 
BC 79015 213-221 I I 

BC 79071 43-45 MCMILLAN IS. 
BC 79056 196-198 II 

BC 79071 47-51 BARNSTON IS. 
BC 79056 190-193 M 

BC 79056 258-272 DOUGLAS IS. 
BC 79071 89-102 
BC 79056 180-183 ANNACIS IS. 
BC 79071 57-61 I I 

BC 79015 195-197 
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AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1979 (23 Apr-11 Sep) SCALE: 1:20,000 

FLIGHT LINE ORIENTATION: East-West 

FLYING HEIGHT: 3290 & 7240 mASL 

CAMERA FOCAL LENGTH: 153 & 305 mm 

SOURCE: B.C. Government (Index 92H/W) 

FLOW: va r i a b l e m /s @ HOPE 

ILLIWACK 

• MATSQUI 

FILM ROLL PHOTO NOS. REMARKS 

BC 79013 248-249 HOPE 
BC 79013 225-229 RUBY CK. 
BC 79071 247-250 LAIDLAW 
BC 79116 2-6 SEABIRD IS. 
BC 79063 21-25 
BC 79063 13-15 AGASSIZ 
BC 79193 12-15 HARRISON BAY 
BC 79062 252-265 AGASSIZ - CHILLIWACK 
BC 79056 223-224 CHILLIWACK 
BC 79071 17-18 
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AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1979 (8 Aug) SCALE: 1:20,000 

FLIGHT LINE ORIENTATION: follows r i v e r 

FLYING HEIGHT: 3200 mASL 

153 CAMERA FOCAL LENGTH: 
B.C. S p e c i a l Project 329/79 (92H/NW, SW) 

SOURCE: Hope - China Bar #2 

FLOW: 

• C H I L L I W A C K 

• M A T S Q U I 

FILM ROLL PHOTO NOS. REMARKS 

BC 79128 200-203 
209-222 

YALE 
EMORY BAR - HOPE 
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AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1979 (1 June ) SCALE: 1:25,000 

FLIGHT LINE ORIENTATION: follows r i v e r 

FLYING HEIGHT: 4720 mASL 

H O P E 

FILM ROLL PHOTO NOS. REMARKS 

BC 79034 35-45 
17-18 

YALE - HOPE 
HOPE 



- 135 -

AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1980 (19 Jan) SCALE: 1; 6000 

FLIGHT LINE ORIENTATION: var i a b l e ' 

FLYING HEIGHT: 1890 mASL 

305 mm CAMERA FOCAL LENGTH: 
B.C. S p e c i a l Project 06/80 92G/1 

SOURCE: Mission 

FLOW: 621 m3/s @ HOPE 

YAl.F. 

STAVE R. 
HARRISON 

ON 

MATSQUI 

V 

FILM ROLL PHOTO NOS, REMARKS 

BCC 235 1-11 
22-36 

MISSION 
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AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1980 (Mar-Sep) SCALE: 1:6000 

FLIGHT LINE ORIENTATION: East-West 

FLYING HEIGHT: 1830 mASL 

HOPE 

FILM ROLL PHOTO NOS. REMARKS 

BCC 240 197-208 STEVESTON 
M 183-196 

BCC 243 121-134 •• 

•t 109-120 m 

BCC 279 1-12 
13-27 
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AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1980 (21 Apr) SCALE: 1:6000 

FLIGHT LINE ORIENTATION: East-West 

FLYING HEIGHT: 1890 mASL 

CAMERA FOCAL LENGTH: 305 mm 
B.C. Sp e c i a l Project 12/80 (92G/2) 

SOURCE: Delta-Surrey ' 

FLOW: 2790 m3/s @ HOPE 

FILM ROLL PHOTO NOS. REMARKS 

BCC 241 147-148 NEW WESTMINSTER 
181-183 

ft 190-193 
BCC 242 6-10 ANNACIS IS. 

19-25 •• 

•* 70-78 " 

80-83 

Y A L E 
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AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1980 (9 Sept) SCALE: 1:12,000 

FLIGHT LINE ORIENTATION: follows r i v e r 

FLYING HEIGHT: 3650 mASL 

HOPE 

FILM ROLL PHOTO NOS. REMARKS 

BCC 278 95-112 RUBY CK. - POPKUM 
73-90 CHEAM VIEW 
61-72 SEABIRD IS. 
25-34 HARRISON R. 
37-58 HARRISON HILL - HERRLING IS. 
1-18 ROSEBANK IS. 
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AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1980 (28 J u l y ) SCALE: 1:12000 

FLIGHT LINE ORIENTATION: v a r i a b l e 

FLYING HEIGHT: 3650 mASL 

CAMERA FOCAL LENGTH: 305 mm , _ _ 
B.C. S p e c i a l P r o j e c t 54/80 (92G/SW) 

SOURCE: Fraser Estuary 

FLOW: 3670 m3/s @ HOPE 

FILM ROLL PHOTO NOS. REMARKS 

BCIR 37 42-48 DELTA 
tt 49-58 tt 

M 32-41 WESTHAM 
M 20-31 

BCIR 38 59-63 SEA IS. , 
44-47 

" 30-34 i t 

" 4-8 
BCC 261 166-172 DELTA 

" 173-182 " 
156-165 WESTHAM 
144-155 •• 

" 59-62 SEA IS. 
44-46 •• 

30-33 •• 

6-8 
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AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1981 (24 June) SCALE: 1:5000 

FLIGHT LINE ORIENTATION: follows r i v e r 

FLYING HEIGHT: 850 mASL 

HOPF 

FILM ROLL PHOTO NOS. REMARKS 

BC 81023 1-100 
125-131 

HOPE - POPKUM 
POPKUM 
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AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1982 (Sept-Qct) SCALE: 1:12000 

FLIGHT LINE ORIENTATION: follows r i v e r 

FLYING HEIGHT: 12 050 mASL 

CAMERA FOCAL LENGTH: 305 mm 

SOURCE: B.C. Special Project 92G SE,SW; 92H SW 

FLOW: 2100-6300 m3/s @ HOPE YALE 

* HOP 

FILM ROLL PHOTO NOS. REMARKS 

BCC 319 59-65 ODLUM 
•• 32-39 HERRLING IS. 
•• 2-25 VASASUS-SEA BIRD IS. 
•f 72-85 RUBY CK. 
" 185-197 POPKUM 

200-220 HARRISON CONFLUENCE 
160-164 CHILLIWACK 

BCC 320 30-45 CHEAM VIEW - WINDERMERE 
96-150 CHEAM VIEW - RIDGEDALE 
1-22 CHILLIWACK-SUMAS MOUNTAIN 
160-168 MATSQUI IS. 
180-189 GLEN VALLEY 

BCC 323 20-26 CRESCENT IS. 
85-93 MATSQUI IS. 
70-78 MCMILLAN IS. 

t* 53-68 BARNSTON IS.-FRASER MILLS 
102-138 MATSQUI-FRASER MILLS 

BCC 324 65-70 DOUGLAS IS. ' 
tt 80-145 FRASER MILLS-ROBERTS BANK 
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AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1982 (Aug-Oct) SCALE: 1:24000 

FLIGHT LINE ORIENTATION: North-South 

FLYING HEIGHT: 7315 mASL 

CAMERA FOCAL LENGTH: 305 mm 

SOURCE: B.C. Government (Index 92 G/E) 

FLOW: 2100-6500 m3/s @ HOPE 

• HOPE 

CHILLIWACK 

• MATSQUI 

FILM ROLL PHOTO NOS. REMARKS 

BC 82058 
BC 82058 
BC 82058 
BC 82059 
BC 80259 
BC 82063 
BC 82063 
BC 82-63 
BC 82063 
BC 82063 
BC 82062 
BC 82062 
BC 82062 
BC 82061 
BC 82061 
BC 82061 

167-170 
174-175 
84- 86 
90-102 
85- 87 
147- 150 
273-275 
268-269 
4-6 
143-144 
169-171 
70-74 
172-175 
148- 149 
152-154 
35-37 

NICOMEN I S . 

GLEN VALLEY 
NICOMEN I S . 
HATZIC 

MISSION 
SILVERDALE 
GLEN VALLEY 
MCMILLAN I S . 
FORT LANGLEY 
GLEN VALLEY 
MATSQUI 
PORT HAMMOND 



B.C. GOVERNMENT 20 CHAIN 
AIR PHOTOGRAPHY 
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AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1961 SCALE: 20 Ch 

FLIGHT LINE ORIENTATION: east-west 

FLYING HEIGHT: 5790 mASL 

HOPE 

FILM ROLL PHOTO NOS. REMARKS 

BC 4014 53-54 HOPE 
BC 4020 21-23 
BC 4014 67-68 
BC 4017 8-9 

*• 52-53 
73-74 TEXAS BAR 

BC 4020 42 SQUEAH 
BC 4017 116-118 

139-140 EMORY CK. 
185-186 

BC 4018 9-12 YALE 
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AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1962 # SCALE: 20 Ch. 

FLIGHT LINE ORIENTATION: east-west 

FLYING HEIGHT: 5790 mASL 

FILM ROLL PHOTO NOS. REMARKS 

BC 4055 5-6 
BC 4066 58-65 

•• 37-55 NICOMEN IS. - HOPE SLOUGH 
•• 7-21 

BC 4067 189-205 AGASSIZ - PYE CK. 
•• 172-185 HARRISON MILLS - AGASSIZ 
•• 157-160 SEABIRD IS. 
•• 108-113 

BC 4058 40-44 WAHLEACH CK. 
BC 4055 104-106 

30-32 RUBY CK. 
101-102 W. OF HOPE 
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AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1963 (28 Apr) 

FLIGHT LINE ORIENTATION: east-west 

FLYING HEIGHT: 

(20 Ch) (1 i n = 1000 f t ) 
SCALE: (1:12,000) 

1930-2010 mASL 

CAMERA FOCAL LENGTH: 

SOURCE: B.C. Government (Index 92 G/W, 92 G/E) 

FLOW: 3060 m3/s @ HOPE 

• HOP 

CHILLIWACK 

MATSQUI 

FILM ROLL PHOTO NOS. REMARKS 

BC 5059 77-80 RUBY CREEK 
BC 5064 248-251 
BC 5059 119-123 LAIDLAW 

319-325 
BC 5061 1-6 

** 192-197 
** 199-204 

BC 5062 138-146 AGASSIZ 
*• 148-171 AGASSIZ TO NICOMEN SLOUGH 
** 71-81 NEW WEST. TO CHATHAM REACH 
M 259-262 IONA IS. 

BC 5063 90-110 PYE CK. TO AGASSIZ 
36-47 BISHOPS REACH - KANAKA CK. 

tt 22-25 POPLAR IS. 
M 8-18 
" 3-5 W. EDGE SEA IS. 
" 117-141 ROSEDALE - NICOMEN SLOUGH 

173-175 RUSSEL REACH 
" 181-184 BARNSTON IS. 

198-204 
213-217 S. SEA IS. 

(continued) | 
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AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: SCALE: 

FLIGHT LINE ORIENTATION: 

FLYING HEIGHT: 

CAMERA FOCAL LENGTH 

SOURCE: 

FLOW: 

mASL 

HOP 

9 CHILLIWACK 
9 MATSQUI 

FILM ROLL PHOTO NOS, REMARKS 

BC 5064 

BC 5063 

BC 5064 

37-38 
11-25 
262-277 
237-242 
222-224 
59-75 
81-83 
119-127 
137-139 
200-215 
153-157 

HOPE SLOUGH 
NICOMEN I S . 
FT. LANGLEY 
ANNACIS I S . 
W. EDGE LULU IS 

PLUMPER REACH 

W. EDGE LULU IS. 

( c o n t i n u e d ) 
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AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1963 (May) SCALE: 

FLIGHT LINE ORIENTATION: 

FLYING HEIGHT: 1950 

CAMERA FOCAL LENGTH: 153 

SOURCE: 

FLOW: 4140-3850 

mASL 

mm 
YALE O 

m-Vs @ HOPE 

• CHILLIWACK 

«> MATSQUI 

FILM ROLL PHOTO NOS. REMARKS 

BC 5064 
BC 5065 

BC 5066 
BC 5072 

143-145 
42-47 
92-106 
113-125 
45-54 
1-5 

STEVESTON 
MATSQUI IS, 

CANOE PASS 
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AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1968 SCALE: 20 Ch. 

FLIGHT LINE ORIENTATION: east-west 

FLYING HEIGHT: 5560-5610 mASL 

CAMERA FOCAL LENGTH: 305 

SOURCE: B.C. Government (Index 92 G/E, 92 H/W) 

FLOW: m3/s @ HOPE 

CHILLIWACK 

• MATSQUI 

FILM ROLL PHOTO NOS. REMARKS 

BC 7104 

BC 

BC 

BC 

7058 

7056 

7057 

209-212 
201-205 
15-21 
1-7 
12-21 
62-64 
103- 117 
150-169 
174-198 
223-232 
1-5 
7-17 
30-51 
80-101 
104- 116 

WAHLEACH IS. 

SEABIRD IS. 
AGASSIZ 

CHATHAM REACH 
PORT MANN - KANAKA CK. 
SQUAKUM L. - AGASSIZ 
BRIDAL CK. - NICOMEN SLOUGH 

FT. LANGLEY - PLUMPER REACH 
DEWDNEY - HOPE SLOUGH 

MT. LEHMAN - COX 
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AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1973 (13-15 J u l y ) SCALE: 20 Ch. 

FLIGHT LINE ORIENTATION: east-west 

FLYING HEIGHT: 6090 mASL 

FILM ROLL PHOTO NOS. REMARKS 

BC 7468 25-37 YALE 
•• 88-89 
•• 149-151 QUALARK CK. 
•• 93-95 SUKA CK. 
" 253-255 

BC 7469 23-24 STRAWBERRY IS. 
•• 83-84 AMERICAN CK. 
•• 126-128 

BC 7471 187-190 HOPE 
" 238-245 

BC 7476 227-230 RUBY CK. 
156-158 LAIDLAW 
125-128 

" 39-43 CHEAM VIEW AND SEABIRD I S . 
28 SEABIRD IS. 



B.C. GOVERNMENT SMALL SCALE 
AIR PHOTOGRAPHY 
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AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1939 SCALE: 40 Ch. 

FLIGHT LINE ORIENTATION: NE-SW (approx.) 

FLYING HEIGHT: 1460-4720 mASL 

CAMERA FOCAL LENGTH: 153 & 305 

SOURCE: B.C. Government (Index 92G, 92H) 

FLOW: 5300 m3/s @ HOPE 

HOPE 

CHILLIWACK 

• MATSQUI 

FILM ROLL PHOTO NOS. REMARKS 

BC 140 13-15 SUKA CK. 
16-17 TEXAS BAR 

M 96-97 AMERICAN CK. 
61-75 HATZIC - HARRISON R. 
98-106 HOPE - RUBY CK. 

** 85-91 HICKS L. AND EASTWARD 
BC 136 1-22 WAHLEACH CK. - SUMAS MT. 

23-28 SEABIRD IS. 
BC 139 20-22 QUALARK CK. 
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AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1940 (May-June) SCALE: 40 Ch. 

FLIGHT LINE ORIENTATION: v a r i e s 

FLYING HEIGHT: 3100-6200 mASL 

FILM ROLL PHOTO NOS. REMARKS 

BC 204 94-109 (SW-NE) RUBY CK. - POPKUM 
*• 60-85 60-76 EW 

BC 206 53-65 
BC 204 42-54 EW BARNSTON I S . - STAVE R. 

22-30 
35-37 ANNACIS IS. 

BC 205 10-42 CHILLIWACK - FT. LANGLEY 
59 CITY REACH 

•t 79-95 
BC 206 24-26 JUST E. OF MT. LEHMAN 
BC 203 88-90 CHATHAM REACH 
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AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1952-1953 SCALE: AO Ch. 

FLIGHT LINE ORIENTATION: north-south 

FLYING HEIGHT: 6100 mASL 

FILM ROLL PHOTO NOS. REMARKS 

BC 1634 70-76 DELTA FRONT 
•• 10-15 "S" ARM 
•• 18-20 N. ARM 

BC 1633 83-84 "S" ARM (GRAVESEND REACH) 
81-90 N. ARM (MITCHELL IS.) 

BC 1634 1-3 
BC 1633 111-112 

•• 14-16 E. END LULU IS. 
•• 1-2 

BC 1632 20-21 
•* 66-67 PORT MANN 
•• 90-91 DOUGLAS IS. 

BC 1806 83-85 BARNSTON IS. (1953) 
•• 101-103 PORT HAMMOND 
•• 31-33 MCMILLAN I S . 

BC 1805 100-101 WHONOCK 
BC 1620 37-39 

" 52-54 MATSQUI IS. 
BC 1621 10-11 MISSION 

47-49 
63-66 NICOMEN I S . 

(continued) 
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AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: SCALE: 

FLIGHT LINE ORIENTATION: 

FLYING HEIGHT: mASL 

FILM ROLL PHOTO NOS. REMARKS 

BC 1622 6-9 
24-26 

" 67-70 
89-92 

BC 1623 5-7 
" 31-34 AGASSIZ 

BC 1805 73-76 (1953) 
48-50 
11-12 

BC 1804 97-98 
tt 48-57 YALE - HOPE 
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AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1955-1956 SCALE: 40 CH. 

FLIGHT LINE ORIENTATION: f o l l o w r i v e r 

FLYING HEIGHT: 1580 mASL 

HOPE 

FILM ROLL PHOTO NOS. 
• •• •- . • — • i. - ••• — 

REMARKS 

BC 1870 38-54 CHATHAM REACH - MATSQUI 
•• 55-75 MATSQUI - POPKUM 
•• 89-102 HOPE - AGASSIZ 

BC 2041 45-80 CHATHAM REACH - AGASSIZ (1956) 
•• 81-85 AGASSIZ - CHEAM VIEW 
•• 90-94 HOPE AREA 

BC 2045 4-30 PT. MANN - NICOMEN I S . 
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AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1958 (28 Apr) SCALE: 40 CH. 

FLIGHT LINE ORIENTATION: north-south 

FLYING HEIGHT: 1520 mASL 

FILM ROLL PHOTO NOS. REMARKS 

BC 2249 43-49 DELTA FRONT 
" 50-52 

54-56 
•• 63-64 
•• 67-68 

79-82 E. END OF LULU IS. 
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AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1966 (J u n - S e p ) SCALE: 40 Ch. 

FLIGHT LINE ORIENTATION: north-south unless noted 

FLYING HEIGHT: 5180-5940 mASL 

CAMERA FOCAL LENGTH 153 mm 

SOURCE: B.C. Government Index 92G, 92H 

FLOW: 6710-2380 m3/s @ HOPE 

HOPE 

• CHILLIWACK 

• MATSQUI 

FILM ROLL PHOTO NOS. REMARKS 

BC 5169 194-201 
BC 5212 179-181 

207-208 
BC 5213 77-78 

t i ' 106-111 
BC 5215 129-132 
BC 5217 17-19 

• 35-37 
• 192-194 
• 197-199 

BC 5194 4-7 EW 
• 21-37 
t 53-54 
• 46-47, 90 EW 

BC 5205 205-213 
BC 5194 55-57 

YALE - HOPE (1965) 
(1966) 

it 

LAIDLAW 

SEABIRD IS. 
AGASSIZ 

CHILLIWACK 
CHATHAM REACH 
STURGEON BANK - PORT HAMMOND 
DELTA FOOT 
GRAVESEND REACH 
SANDHEADS - CRESCENT SLOUGH 
CANOE PASS 
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AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1967 (4, 5 Jun) SCALE: 40 CH. 

FLIGHT LINE ORIENTATION: north-south 

FLYING HEIGHT: 5630 mASL 

CAMERA FOCAL LENGTH: 153 

SOURCE: B.C. Government Index 92G 

FLOW: 

9% HOPE 

CHILLIWACK 

MATSQUI 

FILM ROLL PHOTO NOS. REMARKS 

BC 5236 
BC 5237 

BC 5236 

BC 5237 

188-190 
119-121 
107-109 
201-202 
235-236 
242-246 
16-17 
31-32 
60-62 
76-78 

NICOMEN I S . 

MISSION 
MT. LEHMAN 
CRESCENT I S . (PLUMPER REACH) 

FT. LANGLEY 
PORT HAMMOND 
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AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1972 (30 July) SCALE: 1:63,000 

FLIGHT LINE ORIENTATION: East-West 

FLYING HEIGHT: 11,150 mASL 

FILM ROLL PHOTO NOS. REMARKS 

BC 5492 263-265 YALE 
•• 191-192 SKAWAHLUM 
•• 176-178 HOPE 
•• 128-130 LAIDLAW 

90-110 AGASSIZ - SEA IS. 
85-89 LULU IS. 
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AIPvPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1976 (14 July) SCALE: 1:50,000 

FLIGHT LINE ORIENTATION: East-West 

FLYING HEIGHT: 8340 mASL 

HOPE 

FILM ROLL PHOTO NOS. REMARKS 

BC 5725 98-105 AGASSIZ 
42-49 MISSION 
117-120 NEW WESTMINSTER 
69-92 CHILLIWACK - LULU IS. 
57-64 WESTHAM IS. 
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AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1973 (7 J u l ) SCALE: 1:40,000 

FLIGHT LINE ORIENTATION: East-West 

FLYING HEIGHT: 7920 mASL 

FILM ROLL PHOTO NOS. REMARKS 

BC 78100 193-195 YALE 
BC 78100 211-213 SKAWAHLUM 
BC 78100 234-235 HOPE 
BC 78101 10-14 
BC 78101 26-28 SEABIRD IS. 
BC 78101 57-59 AGASSIZ 
BC 78101 66-71 CHILLIWACK 
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AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1979 (9 June) SCALE: 1:50,000 

FLIGHT LINE ORIENTATION: East-West 

FLYING HEIGHT: 7650 mASL 

HOPE 

FILM ROLL PHOTO NOS. REMARKS 

BC 79037 111-117 
127-142 
150-156 

DOUGLAS IS, 
LULU IS. 
WESTHAM 
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AIRPHOTO COVERAGE OF LOWER FRASER RIVER (YALE TO OCEAN) 

DATE: 1980 ( J u l - O c t ) SCALE: 1:50,000 

FLIGHT LINE ORIENTATION: East-West 

FLYING HEIGHT: 8900 mASL 

CAMERA FOCAL LENGTH: 153 mm 

SOURCE: B.C. Government (Index 92SE) 

FLOW: v a r i a b l e m /s @ HOPE 

YALE 

{OPE 

STAVE R. 
\VANCOUVER 

DELTA 

HARRISON 
i.SIO_ 

^TSQUI 

CcASsyre 

1ILLIWACK 

FILM ROLL PHOTO NOS. REMARKS 

BC 80143 270-271 YALE (25 Sep) 
BC 80142 26-27 SKAWAHLUM 
BC 80144 173-174 HOPE (2 Oct) 
BC 80065 1-2 (21 J u l ) 

85-90 RUBY CK. 
105-110 AGASSIZ 
160-176 CHILLIWACK 
147-150 HANEY 
225-230 MATSQUI 

file:///VANCOUVER
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Haps and Charts 

In a d d i t i o n t o the primary maps and c h a r t s l i s t e d here, many r e p o r t s 
i n c l u d e a d d i t i o n a l c h a r t s and maps of v a r i o u s p a r t s of the r i v e r . Some of 
these a r e d e r i v a t i v e but many r e c o r d the r e s u l t s of a d d i t i o n a l , s p e c i a l 
s u r v e y s . These a re nota t e d w i t h the r e p o r t e n t r i e s , and are not repeated 
here. 

Some maps and c h a r t s t h a t have not been seen a r e l i s t e d i n the s e c t i o n 
"Reference not seen". 

F e d e r a l Topographic Maps 1 

Surveys and Happing Branch V a r i o u s Dates 
N a t i o n a l Topographic S e r i e s . S c a l e : 1:25,000 

Department of Energy, Hines and Resources 
No. Name Date 

1970 
1970 
1970 
1973 
1970 
1970 
1970 
1970 
1975 
1975 
1976 
1975 
1975 
1976 
1976 
1976 
1975 
1976 

92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 

G/3g 
G/3h 
G/3b 
G/3a 
G/2e 
G/2f 
G/2g 
G/2h 
G/le 
G/ld 
G / l f 
G /lc 
G/lg 
G/lb 
G/lh 
G / l a 
G/4e 
G/4f 

Sea I s l a n d 
M i t c h e l l I 
Westham I 
Ladner 
New Westminster 
P o r t Hann 
Port Hammond 
F o r t Langley 
Whonock 
A l d e r g r o v e 
M i s s i o n 
A b b o t s f o r d 
Dewdney 
K i l g a r d 
Deroche 
Yarrow 
C h i l l i w a c k 
Rosedale 

Surveys and Mapping Branch, V a r i o u s Dates. 
N a t i o n a l Topographic S e r i e s . S c a l e : 1:50,000. Canada 

Department of Energy, Mines and Resources 

No. Name 
Vancouver South 
New Westminster 

Date 
1978 
1977 
1962 
1977 
1980 
1980 
1976 
1979 

92 G/3E 
92 G/2W 
92 G/2E 
92 G/l 
92 H/4 
92 H/5E 
92 H/6W 
92 H/11W 

M i s s i o n 
C h i l l i w a c k 
H a r r i s o n Lake 
Hope 
Spuzzum 

II •I 
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P r o v i n c i a l Base Maps 
O b t a i n a b l e from: 

MAPS - BC 
Surveys and Resource Mapping Branch 
M i n i s t r y of Environment 
P a r l i a m e n t B u i l d i n g s 
V i c t o r i a , B.C. 
V8V 1X4 

1:5000 s c a l e Base Maps 
B.C. Geographic System Number Sheets Area 

92G.005.1 4 Tsawwassen 
92G.005.3 1,3,4 Westham I s l a n d 
92G.015.1 1.2 S t e v e s t o n 
92G.015.2 1,3,4 Deas I s l a n d - T i l b u r y 
92G.016.3 2 A n n a d s I s l a n d 
92G.016.4 3 P a t u l l o B r i d g e 
92G.026.2 1,2 New Westminster 
92G.027.1 1,2 Douglas I s l a n d 
92G.017.3 4 Barnston I s l a n d 
92G.017.4 3,4 Barnston I s l a n d 
92G.027.2 1,2 Derby Reach 
92G.028.1 1 Haney 
92G.018.3 1,2,3 M c M i l l a n I s l a n d 
92G.018.4 1,2 C r e s c e n t I s l a n d 
92G.019.1 2,3,4 Matsqul I s l a n d 
92G.019.2 1,3,4 Matsqu1-Hatz1c 
92G.019.4 1,2 Hatzlc-Dewdney 
92G.020.1 3,4 Sumas Mountain 
92G.020.2 3,4 Sumas R i v e r 
92G.020.3 1,2 Nlcomen I s l a n d 
92G.020.4 1,2,4 Nlcomen I s l a n d 
92H.011.3 3,4 C h i l l i w a c k 
92H.012.3 3,4 Rosedale 
92H.021.1 1,2 H a r r i s o n R i v e r C o n f l u e n c e 
92H.021.2 1,2 Wlndemere I s l a n d 
92H.022.1 1,2 H e r r i n g I s l a n d 
92H.022.2 1.3 Cheam View 
92H.022.4 1,3,4 Cheam View 
92H.032.2 1,2,4 La i d l a w 
92H.032.4 2 Ruby Creek 
92H.033.3 1,2,4 Ruby Creek 
92H.033.4 1,2,3,4 Hope 
1:2500 s c a l e Base Mapping 1s a v a i l a b l e f o r some l o c a l i z e d areas near 

communities such as M i s s i o n , Deroche, and Hope. D e t a i l s f o r o r d e r i n g t h e s e 
maps as w e l l as the 1:5000 maps l i s t e d above can be found i n : 

Base Mapping Catalogue 
P r o v i n c e of B r i t i s h Columbia 
M i n i s t r y of Environment 
Surveys and Resource Mapping 
October, 1982 
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Hydrographic Charts 

Canadian Hydrographic S e r v i c e , 1930 F r a s e r R i v e r : Sheet 1, Entrance t o 
S t e v e s t o n . Canada Department of Mines and Resources. S c a l e 1:12,208, 
Frequent Soundings 
Canadian Hydrographic S e r v i c e , 1930. F r a s e r R i v e r Sheet 2, S t e v e s t o n to 
Deas I s l a n d . Canada Department of Mines and Resources. S c a l e : 1:12,183. 
Frequent Soundings. 
Canadian Hydrographic S e r v i c e , 1930. F r a s e r R i v e r : Sheet 3, Deas I s l a n d to 
Annacis I s l a n d . Canada Department of Mines and Resources. S c a l e : 
1:12,195.Frequent Soundings. 
Canadian Hydrographic and Map S e r v i c e , 1940, F r a s e r R i v e r : Sheet 2, 
S t e v e s t o n t o T i l b u r y I s l a n d . Canada Department of Mines and Resources. 
S c a l e : 1:12,803, 
Soundings. 
Canadian Hydrographic and Map S e r v i c e , 1944, F r a s e r R i v e r : Sheet 3, T i l b u r y 
I s l a n d t o Douglas I s l a n d . Canada Department of Mines and Resources. 
S c a l e : 1:12,000 
Soundings. 
Canadian Hydrographic and Map S e r v i c e , 1947, F r a s e r R i v e r : Sheet 1, Sand 
Heads t o T i l b u r y I s l a n d . Canada Department of Mines and Resources. 
S c a l e : 1:12,000 
Soundings. 
Canadian Hydrographic S e r v i c e , 1964 ( C o r r e c t e d s u b s e q u e n t l y ) . F r a s e r R i v e r , 
North Arm. Marine S c i e n c e s Branch, Canada Department of Mines and T e c h n i c a l 
Su r v e y s . Chart No. 3489 ( 1 s t E d i t i o n ) . S c a l e : 1:18,000. 
Canadian Hydrographic S e r v i c e , 1965 ( C o r r e c t e d s u b s e q u e n t l y ) . F r a s e r R i v e r , 
Sand Heads t o Douglas I s l a n d . Marine S c i e n c e s Branch, Canada Department of 
Energy, Mines and Resources. Chart No.3488 ( 1 s t E d i t i o n ) . S c a l e : 1:25,000. 
Canadian Hydrographic S e r v i c e , 1971, A c t i v e Pass t o B u r r a r d I n l e t . Canada, 
Department of Energy, Mines and Resources, Marine S c i e n c e s Branch. Chart 
No. 3480. S c a l e : 1:50,000. ( a l s o 1:30,000 f i e l d sheet (1968) m a n u s c r i p t ) . 
Shows the edge of the F r a s e r R i v e r d e l t a . 
Great B r i t a i n , A d m i r a l t y , 1860. F r a s e r R i v e r and B u r r a r d I n l e t . 
Hydrographic O f f i c e , London. Chart 145. Revised t o 1922. 
( i n R i c k e r and Maxlmuk, 1974). 
Great B r i t a i n , A d m i r a l t y , 1872. F r a s e r R. t o N.E. Pt. of Texada I. 
Hydrographic O f f i c e . C h art 579. London. S c a l e : 1:143,000. 
S c a t t e r e d soundings up to E. ends of Western and Sea I. Some a l o n g Sturgeon 
Bank. 



- 166 -

Great B r i t a i n , A d m i r a l t y , 1874. F r a s e r R i v e r and B u r r a r d I n l e t , 
Hydrographic O f f i c e . Chart 1922, London. S c a l e : 1:72,960. 
T h i s 1s pr o b a b l y the 1860 c h a r t s r e f e r r e d t o by Johnston (1921), p.40. 
Shows f r e q u e n t soundings up to Lald l a w a r e a . 
Great B r i t a i n , A d m i r a l t y , 1900. F r a s e r R. to N.E. Pt. of Texada I. 
Hydrographic O f f i c e , C hart 579, London. S c a l e : 1:143,000. Shows soundings 
on Sturgeon Bank up to Westham I. ( E . s i d e ) . Large c o r r e c t i o n s t o 1900. 
Great B r i t a i n , A d m i r a l t y , 1913. F r a s e r R i v e r and B u r r a r d I n l e t . 
Hydrographic O f f i c e . Chart 1922, London. S c a l e : 1:72,960. 
Shows l a r g e c o r r e c t i o n s to 1906 e d i t i o n . Frequent soundings to Lald l a w . 
Great B r i t a i n , A d m i r a l t y , 1944. Juan de Fuca S t r a i t to S t r a i t of G e o r g i a . 
Hydrographic O f f i c e . Chart No.2689, London. S c a l e : 1:145,800. 
Note (1) F i r s t E d i t i o n P u b l i s h e d i n 1882. 

(2) Soundings In F r a s e r Shown ( i n Fathoms) 
Hydrographic O f f i c e , 1931, F r a s e r R i v e r and B u r r a r d I n l e t . U.S. Navy. 
Uni t e d S t a t e s Hydrographic O f f i c e , 1931, F r a s e r R i v e r and B u r r a r d I n l e t . 
U.S. Navy. Washington, D.C. S c a l e : 1:97,283. 
F r a s e r R. soundings shown. A u t h o r i t i e s c i t e d : 
a. B r i t i s h A d m i r a l t y , c h a r t s nos. 1922, 922. 
b. U.S. Hydrographic O f f i c e c h a r t s nos. 1408, 1455, 1389. 

Canada Department of P u b l i c Works Charts 

CANADA, DEPARTMENT OF PUBLIC WORKS, 1952 
Plans of the F r a s e r R i v e r , Barnston I s l a n d t o Y a l e . 
S c a l e 1 1n. = 4 0 0 f t . , 20 s h e e t s . 
C o n t a i n s very d e t a i l e d soundings of the r i v e r . 
CANADA, DEPARTMENT OF PUBLIC WORKS 
Douglas I s l a n d t o M i s s i o n , 1962 
S c a l e 1:12,000. 4 s h e e t s . 
Contains d e t a i l e d r i v e r soundings. 
CANADA, DEPARTMENT OF PUBLIC WORKS 
Douglas I s l a n d to M i s s i o n , 1964 
S c a l e 1:12,000. 4 s h e e t s . 
Contains d e t a i l e d r i v e r soundings. 
CANADA, DEPARTMENT OF PUBLIC WORKS 
Carey's P o i n t Rosedale, 1964 
S c a l e 1:6,000. 2 s h e e t s . 
Contains d e t a i l e d r i v e r soundings. 
CANADA, DEPARTMENT OF PUBLIC WORKS 
F r a s e r R i v e r Soundings, Sandheads to Douglas I s l a n d . Vancouver, B.C. 
S c a l e 1:12,000. 4 s h e e t s . 
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Frequent soundings. Sheets as f o l l o w s : 
1. Sandheads to S t e v e s t o n . 
2. S t e v e s t o n to Deas I s l a n d . 
3. Deas I s l a n d t o Annacis I s l a n d . 
4. Annacis I s l a n d to Douglas I s l a n d . 

P u b l i s h e d a n n u a l l y s i n c e d r c a 1965. Charts s i n c e 1977 1n m e t r i c a t a s c a l e 
of 1:12,500. 
CANADA, DEPARTMENT OF PUBLIC WORKS, n.d. 
North Arm of F r a s e r R i v e r showing e s t a b l i s h e d channel and ranges. 
S c a l e : 1:12,000. 
No soundings shown on t h i s map. 

Other Maps and Charts 
Armstrong, J.E., 1980. S u r f i c i a l Geology; New Westminster, M i s s i o n , 
Vancouver and C h i l l i w a c k . G e o l o g i c a l Survey of Canada M2ps 1484A, 1485A, 
1486A, and 1487A. Shows F r a s e r R i v e r f l o o d p l a i n d e p o s i t s and o t h e r 
P l e i s t o c e n e sediments. These maps supercede Maps 53-1959, 55-40 and 16-1957 
which are now out of p r i n t . 
ARR0WSMITH, J . , 1859, Plan of p a r t of F r a s e r ' s R i v e r shewing the c h a r a c t e r 
of the ground from the e n t r a n c e t o the s i t e of Old F o r t L a n g l e y . in. Papers 
R e l a t i v e t o the A f f a i r s of B r i t i s h Columbia. P a r t I I . London, Queen's 
P r i n t e r , p.94. S c a l e : 1 Inch = 2 m i l e s . 
Shows 4 soundings a t Robert's Bank. Shoals and d e l t a f r o n t I n d i c a t e d . 
ARROWSMITH, J . , 1860, Map of a p o r t i o n of B r i t i s h Columbia compiled from the 
surveys and e x p l o r a t i o n s of The Royal Navy and Royal E n g i n e e r s . In F u r t h e r 
Papers R e l a t i v e t o the A f f a i r s of B r i t i s h Columbia. P a r t I I . London, 
Queen's P r i n t e r , p.78. S c a l e : 1 i n c h = 16 m i l e s . 
No soundings. 
GEOLOGICAL SURVEY OF CANADA, 1923, F r a s e r R i v e r D e l t a , B.C. G e o l o g i c a l 
Survey of Canada. Department of the I n t e r i o r . P u b l . No. 1933. S c a l e : 
1:63,360. 
Topographic Map. 
GREAT BRITAIN ADMIRALTY, HYDROGRAPHIC OFFICE, 1858, F r a s e r R i v e r from a 
drawing by Mr. E m i H u s Simpson i n H.B.C. Schooner Cadboro, 1827. S c a l e : 
unknown. 
Shows numerous soundings up t o Barnston I s l a n d . T h i s must be c h a r t r e f e r r e d 
to by Johnston (1921), p.40. ( A v a i l a b l e i n U.B.C. L i b r a r y S p e c i a l 
C o l l e c t i o n s Map F i l e 1n form of 5" x 7" n e g a t i v e ) 
Jones, R.K., 1977 (March) S u r f i c i a l M a t e r i a l s of Southwestern F r a s e r Lowland 
Land D i r e c t o r a t e , F i s h e r i e s and Environment Canada, Vancouver, B.C. 
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North, M.E., Dunn, M., Teversham, J . , 1979. V e g e t a t i o n of the Southwestern 
F r a s e r Lowland 1858-1880. Lands D i r e c t o r a t e , Environment Canada, 
Vancouver, B.C. 
H i s t o r i c a l v e g e t a t i o n p a t t e r n s were e s t a b l i s h e d p r i m a r i l y from Land 
su r v e y o r s notebook r e c o r d s . M a r g i n a l notes d e s c r i b e v e g e t a t i o n p a t t e r n s , 
I n f l u e n c e s on v e g e t a t i o n p r i o r t o 1858 and s o i l c h a r a c t e r i s t i c s . 
ROYAL ENGINEERS, 1860, B r i t i s h Columbia: New Westminster t o L i l l o o e t . 
S c a l e : 1 Inch = 10 m i l e s . 
No soundings. 
Swan Wooster L t d . , 1967 ( A p r i l ) . Roberts Bank and Sturgeon Bank Harbour 
Study: Topographic Maps. S c a l e 1:18,000. 2 f o o t c o n t o u r s . Prepared by 
Lockwood Survey C o r p o r a t i o n , Vancouver. (Lockwood Survey P r o j e c t 67-100. 
Sturgeon Bank and Roberts Bank L i n e s 1-5; 1:24,000, and L i n e s 6-32; 
1:12,000). Prepared f o r the N a t i o n a l Harbours Board of Canada, Vancouver. 
THOMPSON, D., 1812, Columbia R i v e r . 
S c a l e : unknown. 
Small s c a l e map (U.B.C. S p e c i a l C o l l e c t i o n s ) . 



REPORTS 
(ann o t a t e d b i b l i o g r a p h y ) 
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Reports (annotated b i b l i o g r a p h y ) 

ALLEN, J.R.L., 1973. 
Phase D i f f e r e n c e s Between Bed C o n f i g u r a t i o n and Flow 1n N a t u r a l 

Environments, and T h e i r G e o l o g i c a l Relevance. Sedlmentology. 20; 323-329. 
In n a t u r e where unsteady flows p r e v a i l , the c h a r a c t e r s of bed 

c o n f i g u r a t i o n s l a g , or d i f f e r 1n phase from, the f l o w c o n d i t i o n s . T h i s 1s 
demonstrated from q u a n t i t a t i v e d a t a f o r dune beds 1n the F r a s e r R i v e r 
(Canada) and the Glronde E s t u a r y ( F r a n c e ) , where the f l o w c o n d i t i o n s change 
ahead of the bed form by as much as 1/4 p e r i o d . The e x i s t e n c e of l a g 
appears to confuse attempts t o e s t a b l i s h from f i e l d data the r e l a t i o n s h i p s 
between bed-form p r o p e r t i e s and f l o w c o n d i t i o n s and, a t the same time, makes 
d i f f i c u l t the c o n f i d e n t a p p l i c a t i o n to f i e l d s i t u a t i o n s of formulae based on 
s t e a d y - s t a t e experiments or t h e o r i e s . 

AGES, A., 1979. 
"The S a l i n i t y I n t r u s i o n i n the F r a s e r River:. S a l i n i t y , Temperature and 

C u r r e n t O b s e r v a t i o n s , 1976, 1977". P a c i f i c Marine S c i e n c e Report 79-14 
I n s t i t u t e of Ocean S c i e n c e s , P a t r i c i a Bay 193p. 

The s a l i n i t y i n t r u s i o n 1n the Main Arm of the F r a s e r R i v e r 1s examined 
by s a l i n i t y and temperature measurements f o r a v a r i e t y of d i s c h a r g e s and 
t i d a l phases. 

A d e t a i l e d f i e l d study of the e f f e c t of the saltwedge upon the v e r t i c a l 
d i s t r i b u t i o n of f l o w 1s made by time s e r i e s of s a l i n i t i e s , temperatures and 
c u r r e n t s a t s e l e c t e d p o i n t s 1n the r i v e r . 

The r e s u l t s are p r e s e n t e d i n t a b u l a r form and I l l u s t r a t e d by contour 
c h a r t s and p r o f i l e s k e t c h e s . 

AGES, A., W00LLARD, A., 1978. 
"The T i d e s i n the F r a s e r E s t u a r y " , P a c i f i c Marine S c i e n c e Report 76-5, 

I n s t i t u t e of Ocean S c i e n c e s , P a t r i c i a Bay, Sidney, B.C., 100pp. 
(Un p u b l i s h e d M a n u s c r i p t ) . 

R e s u l t s from a one-dimensional numerical model of the F r a s e r R i v e r 
e s t u a r y a r e p r e s e n t e d . The model computes water s u r f a c e e l e v a t i o n s between 
the head of the t i d e water a t C h i l l i w a c k and the mouth of the F r a s e r , 
I n c l u d i n g a l l f o u r d e l t a arms and P1tt Lake. 

The r e p o r t covers a d e s c r i p t i o n of the computation methods, the 
s c h e m a t l z a t i o n of the r i v e r , f i e l d work t o p r o v i d e c a l i b r a t i o n data and an 
a n a l y s i s of model e r r o r s . 

ARMSTRONG, J.E., 1953. 
Geology of Sand and Gravel D e p o s i t s 1n the Lower F r a s e r V a l l e y . 

Canadian Mining and M e t a l l u r g i c a l B u l l . , 46; 234-241. 
The g e n e r a l geology and g l a c i a l h i s t o r y of the Lower F r a s e r V a l l e y are 

reviewed. L o c a t i o n s and o r i g i n s of sand and g r a v e l d e p o s i t s are d i s c u s s e d 
1n some d e t a i 1 . 



- 170 -

ARMSTRONG, J.E., 1956. 
Mankato D r i f t In the Lower F r a s e r V a l l e y of B.C. G e o l o g i c a l S o c i e t y of 

America, B u l l . , 67; 1666-1667. 
From A b s t r a c t s of Papers submitted f o r the meeting 1n M i n n e a p o l i s , 

M1nn., Oct. 31-Nov. 2, 1956. Recent C-14 d a t l n g s on wood o b t a i n e d from the 
base of a t i l l found 1n the upper p a r t of the Lower F r a s e r V a l l e y of B r i t i s h 
Columbia I n d i c a t e an age of 11,300 i 300 years s u g g e s t i n g t h a t the l a s t 
1ce advance was d u r i n g the Mankato subage. T h i s 1ce sheet was not n e a r l y so 
e x t e n s i v e as pre-Mankato 1ce s h e e t s , and the author b e l i e v e s t h a t Mankato 
g l a d a t l o n 1n southwestern B r i t i s h Columbia c o n s i s t e d of v a l l e y g l a d a t l o n 
o n l y . The Mankato 1ce sheet advanced southwestward from the Coast and 
Cascade Mountains and a p p r o x i m a t e l y h a l f t h i s d i s t a n c e t e r m i n a t i n g a few 
m i l e s south of the Canada-United S t a t e s boundary. Evidence suggests t h a t 
the Mankato v a l l e y g l a c i e r 1n I t s e a r l y advance stage was very s i m i l a r to 
some of the present-day c o a s t a l g l a c i e r s 1n A l a s k a — t h a t i s , 1t t e r m i n a t e d 
1n the sea and d e p o s i t e d g l a c l o m a r l n e d r i f t 1n f r o n t of and beneath the 
1ce. During the I n i t i a l advance of the 1ce the sea stood 600 f e e t or more 
hig h e r than a t p r e s e n t . As the land rose the g l a c i e r advanced and r e t r e a t e d 
a c r o s s the g l a c l o m a r l n e d r i f t d e p o s i t i n g normal g l a c i a l d e p o s i t s . In the 
f i n a l stage of r e t r e a t the F r a s e r R i v e r a p p a r e n t l y was d i v e r t e d from I t s 
channel 20 m i l e s south of the boundary to I t s p r e s e n t c h a n n e l . 

ARMSTRONG, J.E., 1956. 
S u r f i c i a l Geology of Vancouver Area, B.C. G e o l o g i c a l Survey of Canada, 

Paper 55-40; 16 pp. + map, s c a l e 1:63,360. 
T h i s r e p o r t d e a l s w i t h the geology of the s u r f 1 c 1 a V d e p o s i t s , and to a 

much l e s s e r e x t e n t the bedrock geology, of the Vancouver a r e a , B r i t i s h 
Columbia. The g e n e r a l s t r a t l g r a p h l c s u c c e s s i o n and g e o l o g i c a l h i s t o r y of 
the P l e i s t o c e n e and Recent epochs a r e d i s c u s s e d b r i e f l y . 

The g e o l o g i c a l boundaries on the map a r e mostly g r a d a t l o n a l and are 
a c c u r a t e o n l y w i t h i n 1/4 m i l e . Furthermore, map u n i t s a r e t o some e x t e n t 
g e n e r a l i z e d so t h a t a p a t t e r n r e p r e s e n t i n g a c e r t a i n type of d e p o s i t may 
c o n t a i n small areas of another r e l a t e d type of d e p o s i t shown elsewhere by a 
d i f f e r e n t p a t t e r n . Not attempt has been made to study the d e t a i l e d p h y s i c a l 
and chemical p r o p e r t i e s of the v a r i o u s m a t e r i a l s d i s c u s s e d . 

ARMSTRONG, J.E., 1957. 
S u r f i c i a l Geology of New Westminster Map-Area, B.C. G e o l o g i c a l Survey 

of Canada, Paper 57-5; 25 pp. + map; s c a l e 1:63,360. 
T h i s r e p o r t d e a l s w i t h the geology of the s u r f i c i a l d e p o s i t s of the New 

Westminster a r e a , B r i t i s h Columbia. The g e n e r a l s t r a t i g r a p h i c s u c c e s s i o n 
and g e o l o g i c a l h i s t o r y of the P l e i s t o c e n e and Recent epoch are d i s c u s s e d 
b r i e f l y . 

ARMSTRONG, J.E., 1960. 
S u r f i c i a l Geology of Sumas Map-Area, B.C. G e o l o g i c a l Survey of Canada, 

Paper 59-9; 27 pp., + map; s c a l e 1:63,360. 
As p r e v i o u s r e p o r t s . 
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ARMSTRONG, J.E., 1975. 
"Quaternary Geology, S t r a t r i g r a p h l c S t u d i e s and R e v a l u a t i o n of T e r r a i n 

Inventory Maps, F r a s e r Lowland, B r i t i s h Columbia", 1n Report of A c t i v i t i e s 
P a r t A G e o l o g i c a l Survey of Canada Paper 75-1 A, pp. 377-380. 

I n v e s t i g a t i o n s of the Quaternary geology of the F r a s e r Lowland were 
undertaken between 1948 and 1956 by Armstrong and f o u r p r e l i m i n a r y maps and 
t h r e e r e p o r t s were p u b l i s h e d by the G e o l o g i c a l Survey. Three of the 
p r e l i m i n a r y map-sheets, namely Vancouver, New Westminster, and Sumas have 
been r e p r i n t e d , however, a l l a r e now out of p r i n t . The f o u r t h map-area, 
C h i l l i w a c k i s s t i l l a v a i l a b l e . The aim of the p r o j e c t i s to r e v a l u a t e and 
update the p r e v i o u s work c u l m i n a t i n g 1n p u b l i c a t i o n of f i n a l maps and 
r e p o r t s . 

ARMSTRONG, J.E., 1981. 
Post-Vashon W i s c o n s i n G l a c i a t l o n , F r a s e r Lowland, B r i t i s h Columbia. 

G e o l o g i c a l Survey of Canada, B u l l e t i n 322, 34 p. 
The l a t e W i s c o n s i n F r a s e r G l a c i a t l o n commenced between 23,000 - 26,000 

y r . B.P., reached I t s c l i m a x 15,000 - 15,500 y r . B.P. and t e r m i n a t e d 11,000 
y r . B.P. At I t s c l i m a x the 1ce t h i c k n e s s 1n the F r a s e r Lowland reached 
1800m c a u s i n g the a r e a to be I s o s t a t i c a l l y depressed a t l e a s t 350m. From 
about 13,000 t o 11,000 y r . B.P. most of the F r a s e r Lowland was invaded by 
the sea w h i l e the e a s t e r n p a r t of the v a l l e y was o c c u p i e d by a piedmont 
g l a c i e r . Throughout t h i s p e r i o d g l a c i o m a r i n e sediments c o m p r i s i n g the F o r t 
Langley and C a p i l a n o Formations were l a i d down. The f i n a l withdrawl of the 
sea c o i n c i d e d w i t h a f i n a l surge of piedmont i c e termed the Sumas s t a d e . 
The i c e a p p a r e n t l y began t o advance about 11,400 y r . B.P. and p r o b a b l y had 
d i s a p p e a r e d 11,000 y r . ago. 

Meltwater from the d e c a y i n g Sumas Ice formed the a n c e s t r a l v a l l e y now 
o c c u p i e d by the F r a s e r R i v e r from C h i l l i w a c k t o the F r a s e r D e l t a . From 
about 10,800 t o 5,000 y r . B.P. sea l e v e l was up to 12m lower than a t 
p r e s e n t , p e r m i t t i n g F r a s e r R i v e r t o e s t a b l i s h i t s e l f 1n the o l d meltwater 
c h a n n e l . 

ARMSTRONG, J.E. and BROWN, W.L., 1953. 
Ground Water Resources of S u r r e y M u n i c i p a l i t y , B.C. G e o l o g i c a l Survey 

of Canada, Water Supply Paper 322. 
T h i s r e p o r t d e a l s w i t h the ground-water c o n d i t i o n s of S u r r e y 

M u n i c i p a l i t y i n the p r o v i n c e of B r i t i s h Columbia. 
T h i s survey has shown t h a t l a r g e ground-water s u p p l i e s a r e a v a i l a b l e i n 

g r a v e l and sand a q u i f e r s w i t h i n 375 f e e t of the land s u r f a c e . Although 
g r a v e l and sand d e p o s i t s a t g r e a t e r depth undoubtedly c o n t a i n o t h e r 
ground-water r e s e r v o i r s the I n f o r m a t i o n on them 1s so meagre t h a t the a r e 
not d e a l t w i t h . 
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ARMSTRONG, J.E. and BROWN, W.L., 1954. 
Late W i s c o n s i n Marine D r i f t and A s s o c i a t e d Sediments of the Lower 

F r a s e r V a l l e y , B r i t i s h Columbia, Canada. G e o l o g i c a l S o c i e t y of America, 
B u l l . , 65; 349-364. 

During l a t e W i s c o n s i n time an assemblage of f o s s i l i f e r o u s t i l l - l i k e 
stony c l a y s and a s s o c i a t e d c l a y s , s i l t s sands, and g r a v e l s w i t h an aggregate 
t h i c k n e s s of 500 f e e t was d e p o s i t e d 1n the Lower F r a s e r V a l l e y of B r i t i s h 
Columbia. The authors b e l i e v e these sediments were d e p o s i t e d 1n the sea 
d u r i n g and f o l l o w i n g the wasting and r e t r e a t of a major C o r d i l l e r a n i c e 
sheet, and d u r i n g subsequent u p l i f t of the land above sea l e v e l . The agents 
of t r a n s p o r t a t i o n p r o b a b l y were 1ce, i n c l u d i n g s h e l f - , b erg-, and sea i c e ; 
g l a c i a l meltwater; and sea water. The w r i t e r s b e l i e v e the t i l l - U k e stony 
c l a y s c a l l e d g l a c i a l t i l l by p r e v i o u s workers, had more than one o r i g i n , as 
f o l l o w s : (1) The stony c l a y s a r e 1n p a r t marine d r i f t ; t h a t i s , the stones 
and some of the f i n e r m a t e r i a l s were t r a n s p o r t e d . These a r e (a) s h e l f - i c e 
t h e o r y , (b) b e r g - i c e t h e o r y , and ( c ) s e a - i c e t h e o r y . (2) The stony c l a y s 
were 1n p a r t d e p o s i t e d as a r e s u l t of submarine e r o s i o n i n the l i t t o r a l and 
s u b - l i t t o r a l zones from the a c t i o n of submarine s l i d e s or slopewash, sea 
c u r r e n t s , and t u r b i d i t y c u r r e n t s on p r e - e x i s t i n g sediments, mainly t i l l and 
t i l l - l i k e m i x t u r e s , d u r i n g u p l i f t f o l l o w i n g maximum advance of the i c e 
sheet. The authors have termed t h i s the submarine slopewash t h e o r y . The 
marine d r i f t and slopewash t h e o r i e s are combined i n a composite t h e o r y which 
a l s o e x p l a i n s the o r i g i n of the a s s o c i a t e d sediments. 

ARMSTRONG, J.E., CRANDELL, D.R., EASTERBR00K, D.J., and NOBLE, J.B., 1965. 
Late P l e i s t o c e n e S t r a t i g r a p h y and Chronology 1n Southwestern B r i t i s h 

Columbia and Northwestern Washington. G e o l o g i c a l S o c i e t y of America, B u l l . , 
76; 321-330. 

Si x g e o l o g i c - c l i m a t e u n i t s a r e proposed f o r the l a t e P l e i s t o c e n e 
sequence 1n southwestern B r i t i s h Columbia and n o r t h e r n Washington. They 
i n c l u d e two major u n i t s , the Olympla I n t e r g l a d a t i o n and the F r a s e r 
G l a c i a t l o n , and f o u r s u b d i v i s i o n s of the l a t t e r — t h e Evans Creek, Vashon, 
and Sumas Stades, and the Everson I n t e r s t a d e . The Olympia I n t e r g l a d a t i o n 
i s a n o n g l a c i a l e p i s o d e t h a t s t a r t e d a t l e a s t 36,000 years B.P. and 
c o n t i n u e d u n t i l the advance of C o r d i l l e r a n g l a c i e r i c e d u r i n g the F r a s e r 
G l a c i a t l o n . During the Evans Creek Stade, a l p i n e g l a c i e r s formed i n the 
mountains of western Washington and B r i t i s h Columbia w h i l e n o n g l a d a l 
sediments were s t i l l b e i ng d e p o s i t e d 1n the southern Puget Lowland. F u r t h e r 
growth of g l a c i e r s 1n B r i t i s h Columbia r e s u l t e d 1n the f o r m a t i o n of the 
C o r d i l l e r a n i c e s heet. T h i s i c e e n t e r e d the n o r t h e r n end of the area a f t e r 
25,000 years B.P. but d i d not reach the southern end u n t i l a f t e r 15,000 
years B.P. The Vashon Stade of the F r a s e r G l a d a t i o n began w i t h t h i s 
advance of C o r d i l l e r a n i c e i n t o the lowlands. I t ended w i t h the b e g i n n i n g 
of marine and g l a c i o m a r i n e c o n d i t i o n s t h e r e , which commenced i n the southern 
Puget Lowland about 13,500 years B.P. and 1n the S t r a i t of G e o r g i a about 
13,000 years B.P. The e p i s o d e r e p r e s e n t e d by the marine c o n d i t i o n s i s 
c a l l e d the Everson I n t e r s t a d e and l a s t e d about 2,000 y e a r s , d u r i n g which the 
sea c o n t a i n e d much f l o a t i n g i c e . The I n t e r s t a d e ended when the land rose 
w i t h r e s p e c t t o the sea l e v e l f o r c i n g withdrawal of the sea and the 
d i s a p p e a r a n c e of f l o a t i n g i c e i n most of northwestern Washington and 
southwestern B r i t i s h Columbia; 1n the e a s t e r n p a r t of the F r a s e r Lowland 
t h i s event c o i n c i d e d w i t h the advance of a v a l l e y g l a c i e r d u r i n g the Sumas 
Stade. 
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ARMSTRONG, J.E. and HICOCK, S.R., 1975. 
"Quaternary Landscapes: Present and Past - a t Mary H i l l , C o q u i t l a m , 

B r i t i s h Columbia", i n Report of A c t i v i t i e s G e o l o g i c a l Survey of Canada Paper 
75-1B, pp.99-103. 

The h i l l s i n the western h a l f of the F r a s e r Lowland c o n s i s t of 
u n c o n s o l i d a t e d d e p o s i t s l a i d down d u r i n g s e v e r a l major advances and r e t r e a t s 
of c o n t i n e n t a l g l a c i e r s and d u r i n g s e v e r a l i n t e r g l a c i a l i n t e r v a l s . F i v e 
major P l e i s t o c e n e f o r m a t i o n a l u n i t s a re exposed 1n the F r a s e r Lowland. No 
one s t r a t i g r a p h i c s e c t i o n i s found i l l u s t r a t i n g a l l t h e s e o l d e r u n i t s , s i n c e 
the h i l l s i n the western p a r t of the F r a s e r Lowland a r e composite h i l l s . 
Mary H i l l i s used as an example t o i l l u s t r a t e the d i f f i c u l t t a sk of 
i n t e r p r e t i n g the complex s t r a t i g r a p h i c s u c c e s s i o n . 

ARMSTRONG, J.E. and HICOCK, S.R., 1976. 
"Quaternary M u l t i p l e V a l l e y Development of the Lower C o q u i t l a m V a l l e y , 

C o q u i t l a m , B r i t i s h Columbia." G e o l o g i c a l Survey of Canada Paper 76-1B, 
pp.297-200. 

The main purpose of t h i s paper i s to i l l u s t r a t e the complex g e o l o g i c a l 
makeup of the Quaternary sediment f i l l s i n g l a c i a t e d bedrock v a l l e y s 
b o r d e r i n g the F r a s e r lowland. These sediments were d e p o s i t e d d u r i n g s e v e r a l 
major g l a c i a l advances and r e t r e a t s and d u r i n g s e v e r a l n o n g l a c i a l 
i n t e r v a l s . Each major i c e advance and r e t r e a t was accompanied by e u s t a t i c 
and i s o s t a t i c sea l e v e l changes. Thus, b u r i e d landscapes a r e common. 
Consequently, the u n r a v e l l i n g of the s t r a t o g r a p h i c s u c c e s s i o n becomes 
complex, e s p e c i a l l y as l i t h o l o g i c u n i t s of d i f f e r e n t c h r o n o l o g i c ages may 
c l o s e l y resemble one another and may be i m p o s s i b l e t o s e p a r a t e w i t h o u t 
a b s o l u t e c h r o n o l o g i c ages. 

ASHLEY, G.M., 1977. 
Sedimentology of a Freshwater T i d a l System, P i t t R i v e r - P i t t Lake, 

B r i t i s h Columbia. Ph.d. T h e s i s , Department of Geology, U n i v e r s i t y of 
B r i t i s h Columbia, Vancouver, B.C., 404 p. 

In e a r l y p o s t - g l a c i a l times the P i t t v a l l e y was oc c u p i e d by a f i o r d . 
By 8,300 y r . B.P. the p r o g r a d i n g F r a s e r R i v e r had s e a l e d o f f P i t t F i o r d from 
the sea. T i d a l c u r r e n t s c a r r i e d sediments from the F r a s e r R i v e r up P i t t 
R i v e r and b u i l t a t i d a l d e l t a a t the southern end of the Lake. By 4650 y r . 
B.P. the l e a d i n g edge of the P i t t d e l t a stood a t l e a s t 20km n o r t h of the 
F r a s e r R i v e r . S i n c e t h i s time the d e l t a has advanced a f u r t h e r 6km. 
Present day r a t e s of advance are very low, pr o b a b l y a few c e n t i m e t r e s per 
yea r . 

Under p r e s e n t c o n d i t i o n s stage l e v e l s can f l u c t u a t e as much as 1.2m i n 
P i t t Lake over a t i d a l c y c l e . The e f f e c t i v e d i s c h a r g e of the r i v e r i s 
c o n s i d e r e d to be produced by w i n t e r f l o o d t i d e s . C a l c u l a t i o n s i n d i c a t e t h a t 
d u r i n g f l o o d t i d e s the b a s a l shear s t r e s s peaks e a r l i e r i n the c y c l e and 
reaches high v a l u e s than d u r i n g the ebb. T h e r e f o r e the net sediment 
t r a n s p o r t i s i n an upstream d i r e c t i o n . The upstream m i g r a t i o n of sediment 
i s i n d i c a t e d by the i d e n t i c a l m i neralogy of the P i t t and F r a s e r R i v e r 
sediments and the predominance of f l o o d o r i e n t e d bedforms. Three d i s t i n c t 
s c a l e s of bedforms were i d e n t i f i e d i n the channel and d e l t a by means of 
repeat echo sounding and o b s e r v a t i o n s w i t h s i d e scan sonar. 
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"Bedforms In the, P i t t R i v e r , B r i t i s h Columbia" 1n F l u v i a l 
Sedlmentology, A.D. M1all ( e d . ) , Canadian S o c i e t y of Petroleum G e o l o g i s t s 
Memoir 5, pp.89-104. 

The l a r g e - s c a l e bedforms of the Pi t t R i v e r are d i v i d e d i n t o d i f f e r e n t 
groups based on t h e i r t h r e e - d i m e n s i o n a l geometry. These groups f a l l on a 
s t r a i g h t l i n e on a l o g h e i g h t - l o g s p a c i n g p l o t Implying a common h y d r a u l i c 
c o n t r o l . Repeated depth soundings r e v e a l e d r e o r g a n i z a t i o n of bedforms from 
one s c a l e range to another, by h a l v i n g or d o u b l i n g . The s i z e and morphology 
of bedforms appear t o be Independent of depth. Bedforms are f l o o d - o r i e n t e d , 
r e f l e c t i n g dominant f l o w c o n d i t i o n s and d i r e c t i o n of net sediment t r a n s p o r t , 
and appear to be 1n quas1-equH1br1um w i t h t i d a l and seasonal f l o w 
v a r i a t i o n s . 

ASHLEY, G.M., 1980. 
"Channel Morphology and Sediment Movement 1n a T i d a l R i v e r , P i t t R i v e r , 

B.C." E a r t h S u r f a c e Processes V.5, pp. 347-368. 
P1 t t Lake a c t s as a temporary r e s e r v o i r f o r t i d a l l y d i v e r t e d F r a s e r 

R i v e r f l o w . Stage l e v e l can f l u c t u a t e 2m i n P 1 t t R i v e r and as much as 1.2m 
1n P i t t Lake on a t i d a l c y c l e . Large t i d a l and seasonal v a r i a t i o n s i n d i s ­
charge o c c u r . C a l c u l a t i o n s I n d i c a t e t h a t d u r i n g the f l o o d , b a s a l shear 
s t r e s s peaks e a r l i e r i n the c y c l e and reaches h i g h e r v a l u e s than d u r i n g the 
ebb. Thus, sediment moves f a r t h e r forward on a f l o o d f l o w than i t moves 
back on the s u c c e e d i n g ebb. An upstream movement of sediment i n P1tt R i v e r 
from the F r a s e r R i v e r i s i n d i c a t e d by: (1) the I d e n t i c a l m i neralogy of the 
two r i v e r s , (2) a d e c r e a s e i n median g r a i n s i z e from the F r a s e r to P i t t 
Lake, and (3) a predominance of f l o o d - o r i e n t e d bedforms i n the r i v e r 
c h a n n e l . A d e l t a , 12km^ a r e a , has accumulated a t the lower ( d r a i n i n g ) end 
of the l a k e . 

S t u d i e s of the P1tt R i v e r channel r e v e a l r e g u l a r meanders and e v e n l y 
spaced r i f f l e s and p o o l s . Meander p o i n t bars a r e a c c r e a t l n g on the 
"upstream" s i d e i n d i c a t i n g d e p o s i t i o n by the f l o o d - o r i e n t e d f l o w . 
L a r g e - s c a l e bedforms were determined by echo soundings and s i d e - s c a n sonar. 
T h e i r o c c u r r e n c e by s i z e appeared t o be r e l a t e d to t h e i r p o s i t i o n 1n the 
channel r a t h e r than the depth of f l o w . 

ASHLEY, G.M., MORITZ, L.E., 1979. 
" D e t e r m i n a t i o n of L a c u s t r i n e S e d i m e n t a t i o n Rates by R a d i o a c t i v e F a l l o u t 

( 1 3 7 C s ) , P 1 t t Lake, B.C. Canadian J o u r n a l of E a r t h S c i e n c e s , V.16, 
pp.965-970. 

The s t r a t i g r a p h l c r e c o r d of 1 3 7 C s a c t i v i t y l e v e l s found i n P i t t Lake, 
B.C., mimics the r a d i o a c t i v e f a l l o u t v a l u e s f o r 1 3 7 c s and 9 u S r recorded 
i n m i l k from a d j a c e n t F r a s e r V a l l e y . The P i t t Lake r e c o r d c l o s e l y p a r a l l e l s 
the f a l l o u t v a l u e s o b t a i n e d In England, Alabama and Lake M i c h i g a n . The 
presence of 1 3 7 C s i n P i t t Lake sediments i s u n e q u i v o c a b l e e v i d e n c e f o r 
modern ( s i n c e 1952) c l a s t i c d e p o s i t i o n . C a l c u l a t e d s e d i m e n t a t i o n r a t e s as 
g r e a t as 1.8 cm y e a r - 1 were made u s i n g the 1 3 7 C s t e c h n i q u e . The r a t e s 
have been steady f o r the l a s t 25 years and the l a k e d e l t a appears t o be 
b u i l d i n g out r a t h e r than up. Rythmic laminae are found on both d e l t a and 
l a k e bottom and the laminae d e c r e a s e i n t h i c k n e s s away from the d i s t r i b u t a r y 
c h a n n e l . There 1s good agreement between the s e d i m e n t a t i o n r a t e e s t i m a t e d 
from the rythmic laminae and these values c a l c u l a t e d by the cesium method. 
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BAINES, W.D., 1952. 
Water S u r f a c e E l e v a t i o n s and T i d a l D i s c h a r g e s i n the F r a s e r R i v e r 

E s t u a r y , January 23-24, 1952. Canada N a t i o n a l Research C o u n c i l . F r a s e r 
R i v e r Model P r o j e c t . Report MH-32. 

BAINES, W.D., 1952. 
Survey of T i d a l E f f e c t s on Flow 1n the F r a s e r R i v e r E s t u a r y , June 10 

and 11, 1952. Canada N a t i o n a l Research C o u n c i l . F r a s e r R i v e r Model 
P r o j e c t . Report MH-40. 

B.C. RESEARCH, 1976. 
A n a l y s e s of Dredge S p o i l s , F r a s e r R i v e r , B.C. P r o j e c t No.1739-2 

( u n p u b l i s h e d r e p o r t t o P u b l i c Works Canada). 
Reports t e x t u r a l p r o p e r t i e s , o r g a n i c c o n t e n t and heavy metal c o n t e n t of 

dredge s p o i l from the main channel between S t e v e s t o n and Sandheads and the 
North Arm channel near the North J e t t y . 

BEAK CONSULTANTS LTD., 1981. 
"Environmental Impact Study f o r Proposed Improvements t o the F r a s e r 

R i v e r S h i p p i n g Channel - Overview Summary." 
An environmental impact statement on the proposed improvements t o the 

F r a s e r R i v e r S h i p p i n g Channel was p r e p a r e d . S p e c i f i c o b j e c t i v e s were: des­
c r i p t i o n of the c h i e f b i o - p h y s 1 c a l systems of the lower F r a s e r R i v e r , des­
c r i p t i o n of the c h i e f economic and s o c i a l c h a r a c t e r i s t i c s and 
recommendations on m i t i g a t i o n . 

BENEDICT, A.H., HALL, K.J., and KOCH, F.A., 1973. 
A P r e l i m i n a r y Water Q u a l i t y Survey of the Lower F r a s e r R i v e r System. 

U n i v e r s i t y of B r i t i s h Columbia, Westwater Research C e n t r e , Tech. Rept. No.2; 
49pp. 

The d a t a assembled and reviewed 1n t h i s r e p o r t p r o v i d e an overview of 
e x i s t i n g water q u a l i t y i n the Lower F r a s e r R i v e r and I t s t r i b u t a r i e s , based 
on a v a i l a b l e h i s t o r i c a l d a t a and on the r e s u l t s of the p r e l i m i n a r y sampling 
program which was conducted d u r i n g the months of J u l y and August, 1972. 
Comparison of t h i s summer data w i t h t h a t from the h i s t o r i c a l review shows no 
s i g n i f i c a n t d i f f e r e n c e f o r those parameters and reaches where comparative 
d a t a were a v a i l a b l e . R e s u l t s i n d i c a t e t h a t water q u a l i t y i n s e v e r a l of the 
t r i b u t a r i e s i s s i g n i f i c a n t l y lower than 1n the Lower F r a s e r i t s e l f . 
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H y d r a u l i c S o l u t i o n s f o r Dredging Problems of the Lower F r a s e r R i v e r . 
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CBA E n g i n e e r i n g , L t d . For B r i t i s h Columbia Department of Highways. 6pp. + 
S e c t i o n s . 

I n t e r p r e t a t i o n based on 13 bo r e h o l e s and p u b l i s h e d d a t a . A s e c t i o n on 
the c e n t e r l i n e of the b r i d g e i n c l u d e s an e s t i m a t e d maximum depth of bed load 
movement on the r i v e r bed. 
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Columbia. Dept. of G e o l o g i c a l S c i e n c e s . Rpt. No.15; 13pp. + map. 
The Township of Richmond, B r i t i s h Columbia, has grown up on a s e r i e s of 

i s l a n d s i n the F r a s e r R i v e r D e l t a . The a r e a has been mapped and the 
s u b - s u r f a c e geology deduced from b o r e - h o l e r e c o r d s . 

The s u r f l c i a l geology I n c l u d e s f l u v i a t H e , i n t e r d l s t r i b u t a r y swamp, 
s a l t marsh and t i d a l f l a t f a d e s . S u b - s u r f a c e geology I n c l u d e s r i v e r 
channel f a d e s , t i d a l f l a t f a d e s , s h a l l o w water d e l t a i c and deep water 
p r o - d e l t a f a d e s , o v e r - l y i n g P l e i s t o c e n e d e p o s i t s . Late P l e i s t o c e n e 
d e p o s i t s , c o r r e l a t e d w i t h the Gumboot Group of Vancouver, of b e l i e v e d Sumas 
age, a re l o c a l l y i n s e t i n t o Vashon t i l l s and e a r l i e r m a t e r i a l s . 

The bed-rock basement appears t o be of O l i g o c e n e and Miocene age a t 
depths ranging from 700 t o 900 f e e t below p r e s e n t s e a - l e v e l . 

The h i s t o r y of the d e l t a development has been t r a c e d t o g e t h e r w i t h an 
assessment of the i s o s t a t l c , e u s t a t i c and t e c t o n i c f o r c e s working upon the 
a r e a . I t i s concluded t h a t the F r a s e r R i v e r D e l t a became emergent about 
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B.A. Sc. T h e s i s . 36pp. 

Su b s u r f a c e c o n d i t i o n s of the Queensborough d i s t r i c t of New Westminster, 
a t the e a s t end of L u l u I s l a n d , a re examined, u s i n g b o r e h o l e l o g s . Isopach 
maps and c r o s s - s e c t i o n s of the Holocene d e p o s i t s a r e p r e s e n t e d and 
i n t e r p r e t e d 1n l i g h t of d e l t a i c c o n c e p t s . 
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Br i d g e S i t e , New Westminster, B r i t i s h Columbia. U n i v e r s i t y of B r i t i s h 
Columbia, Dept. Geology, B.A. Sc. T h e s i s . 22pp. 

Contains a c r o s s s e c t i o n of P o r t Mann B r i d g e s i t e showing s u b - s u r f a c e 
geology o b t a i n e d from b o r i n g l o g s . 
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works on the r i v e r . Text i m p l i e s t h a t measurements of bank e r o s i o n r a t e s 
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Columbia (1972-1990); pp.40-45. 
A summary of d e t a i l e d s t u d i e s p r e s e n t e d i n 10 v o l s . I n c l u d e s 

d i s c u s s i o n of F r a s e r R i v e r Hydrology, H y d r o e l e c t r i c Power p o t e n t i a l , and 
i n c i d e n t a l consequences of dam c o n s t r u c t i o n on the r i v e r . 
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23-24, 1951. Vancouver. 17pp. + maps, f i g s . 
S h o r t - t e r m study of s u r f a c e f l o a t and f l o r e s c e l n dye movements i n North 

Arm of F r a s e r R i v e r , as I n f l u e n c e d by r i v e r and t i d a l c u r r e n t s . R i v e r 
d i s c h a r g e a t Hope was 69,000 c f s . C o n t a i n maps, and e s t i m a t e d f l o r e s c e l n 
d i s p e r s i o n f o r m u l a . I t appears from t h e s e d a t a t h a t North Arm i s not 
c o m p l e t e l y f l u s h e d out i n one t i d a l c y c l e . 
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the D o m i n i o n - P r o v i n c i a l Board, F r a s e r R i v e r B a s i n . Vancouver. 40pp. + 
t a b l e s . 

B a s e l i n e data r e p o r t c o v e r i n g the system upstream t o P r i n c e George and 
Kamloops. D i s c u s s e s methods of a n a l y s i s and p r e s e n t s d a t a f o r I n o r g a n i c and 
o r g a n i c s u b s t a n c e s . 
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Water Q u a l i t y Survey of the Lower F r a s e r R i v e r . For B r i t i s h Columbia 

Energy Board. Vancouver, 17pp. + t a b l e s . A l s o i n B r i t i s h Columbia Energy 
Board (1972) o p . c i t . . v o l . 3 , Appendix 1-A. 

Data r e p o r t on water q u a l i t y of the Lower F r a s e r R i v e r ( e s t u a r i n e zone) 
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Large S c a l e Atmospheric C i r c u l a t i o n s A f f e c t i n g Floods on the F r a s e r 

R i v e r . Western Snow Conference, Nelson, B.C., A p r i l 1964. P r o c , 44-51. 
The study 1s concerned w i t h atmospheric c i r c u l a t i o n s l e a d i n g to f l o o d s 

on the F r a s e r watershed. I t i s hoped t h a t the r e s u l t s w i l l p o i n t the way 
towards f u r t h e r r e s e a r c h to make long e r - r a n g e p r e d i c t i o n s p o s s i b l e . 
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Canadian G e o t e c h n i c a l J o u r n a l V.15, N o . l , pp.32-46. 
The F r a s e r D e l t a l i e s w i t h i n the h i g h e s t earth-quake r i s k zone i n 

Canada. I t i s u n d e r l a i n by deep d e p o s i t s of l o o s e to medium dense sands and 
s o f t s i l t s . S i m i l a r a l l u v i a l and d e l t a i c sand d e p o s i t s have l i q u e f i e d when 
s u b j e c t e d t o s t r o n g ground shaking and caused severe damage t o s t r u c t u r e s 
founded upon them. 

E m p i r i c a l methods f o r e v a l u a t i n g l i q u e f a c t i o n p o t e n t i a l p r e d i c t t h a t 
l i q u e f a c t i o n of the F r a s e r D e l t a Sands c o u l d occur i n the depth range of 9.1 
- 21.3m. A n a l y t i c a l methods p r e d i c t t h a t l i q u e f a c t i o n c o u l d occur i n the 
depth range 6 - 15m f o r an earthquake having a maximum ground s u r f a c e 
a c c e l e r a t i o n of 0.12g. These c o n c l u s i o n s a re based on an average blow count 
v a l u e of 20 f o r the sands and the assumption t h a t the s i l t s a r e a t l e a s t as 
earthquake r e s i s t a n t as the sands. 

CAMSELL, C , 1913. 
Coast Range ( L y t t o n to Vancouver) G e o l o g i c a l Survey of Canada, 

I n t e r n a t i o n a l G e o l o g i c a l Congress, T o r o n t o , Guidebook No.8, Pa r t 2, 256-274. 
Comments on the t e r t i a r y h i s t o r y of F r a s e r R i v e r , w i t h s p e c i a l 

r e f e r e n c e t o F r a s e r Canyon and the D e l t a . Nothing on modern d e p o s i t s . 

CANADA DEPARTMENT OF ENERGY, MINES AND RESOURCES, INLAND WATERS BRANCH, 1969 
( J u n e ) . 

F l o o d f r e q u e n c i e s of the Lower F r a s e r R i v e r . For F r a s e r R i v e r J o i n t 
Program Committee. E n g i n e e r i n g D i v i s i o n , P a c i f i c Region. 

D e r i v e s f l o o d - f r e q u e n c y curves u s i n g maximum l i k e l i h o o d method and 
recommends use of t h i s t e c h n i q u e over c o n v e n t i o n a l p l o t t i n g t e c h n i q u e s - i n 
p a r t because of the p o s s i b i l i t y to get c o n f i d e n c e l i m i t s on e s t i m a t e s . 

CANADA DEPARTMENT OF ENERGY, MINES AND RESOURCES, INLAND WATERS BRANCH, 1969 
(December). 

Supplementary Report on Flood F r e q u e n c i e s of the Lower F r a s e r R i v e r . 
For F r a s e r R i v e r J o i n t Program Committee. E n g i n e e r i n g D i v i s o n , P a c i f i c 
Region. 5pp. + f i g s . 

Compares f l o o d f r e q u e n c i e s f o r s e v e r a l s t a t i o n s on the lower F r a s e r 
R i v e r by log-Pearson Type I I I and Maximum-Likelihood methods. 
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B r i t i s h Columbia P i l o t , volume 1. Southern p o r t i o n of the c o a s t of 
B r i t i s h Columbia. Marine S c i e n c e s Branch, Canada Department of Mines and 
T e c h n i c a l Surveys, Ottawa. V a r i o u s E d i t i o n s . ( 7 t h ; 1965; Supplement No.5, 
1971). 

CANADIAN HYDROGRAPHIC SERVICE, 1973. 
S a i l i n g D i r e c t i o n s : B r i t i s h Columbia Coast ( s o u t h p o r t i o n ) . Volume 

1. Marine S c i e n c e s D i r e c t o r a t e , Canada Department of the Environment, 
V i c t o r i a , B r i t i s h Columbia. (8 t h E d i t i o n : Supercedes B r i t i s h Columbia 
P i l o t ; 7th Ed.). 

C o n t a i n s s e c t i o n on F r a s e r R i v e r t o M i s s i o n C i t y . Gives channel 
d i r e c t i o n s and c l e a r a n c e s , dock allowances and g e n e r a l I n f o r m a t i o n . L a t e s t 
e d i t i o n g i v e s d e t a i l e d I n f o r m a t i o n o n l y to Douglas I s l a n d . 

CBA ENGINEERING LTD., 1958 ( O c t o b e r ) . 
An I n t r o d u c t o r y Study f o r the Development of the T i d a l S e c t i o n s of the 

F r a s e r R i v e r . For the New Westminster Harbour Commissioners. Vancouver. 
144 pp. + Appendices + f i g s . 

Appendix I: R i v e r Sediment (7 pp. + c a l c u l a t i o n s h e e t s ) . D e t a i l e d 
c o n s i d e r a t i o n of sediment t r a n s p o r t i n the d e l t a i c zone on the b a s i s of d a t a 
to t h a t time. I n c l u d e s c a l c u l a t i o n s of sediment t r a n s p o r t based on the 
E i n s t e i n f o r m u l a . Contains s e v e r a l f o l d o u t maps showing soundings from the 
r i v e r mouth t o Port Mann ( I n c l u d i n g an 1827 A d m i r a l t y c h a r t , p o o r l y 
reproduced. 

CBA ENGINEERING LTD., 1973. 
" P r o j e c t No. 7, D i s t r i c t of M i s s i o n , S o i l I n v e s t i g a t i o n - Dyke P r o j e c t " 

Report 7313. 
The I n v e s t i g a t i o n a s c e r t a i n s the e x t e n t and c o m p o s i t i o n of the e x i s t i n g 

b u r l e d dyke s e c t i o n l o c a t e d from Home Avenue e a s t t o Canadian P a c i f i c 
Railway i n M i s s i o n . While t h i s work was i n p r o g r e s s , o p p o r t u n i t y was a l s o 
taken t o o b t a i n a d d i t i o n a l s o i l I n f o r m a t i o n a t s e v e r a l l o c a t i o n s of I n t e r e s t 
a l o n g the e x i s t i n g dyke a l i g n m e n t . 

CBA ENGINEERING LTD., 1980. Annacis I s l a n d C r o s s i n g , Report on 
P r e l i m i n a r y S o i l I n v e s t i g a t i o n s . 

C o n t a i n s b o r e h o l e d a t a from the Annacis Channel and A n n i e v i l l e Channel 
near S t . Mungo bend. 

CBA ENGINEERING LTD., 1980 
" F l o o d and E r o s i o n P r o t e c t i o n Study of Lower F r a s e r V a l l e y I n d i a n 

Lands" Report No. 7912, f o r Dept. of I n d i a n & Northern A f f a i r s . 
T h i s study i s p r i m a r i l y an I n v e n t o r y of the e x i s t i n g p r o t e c t i v e works, 

r a t e s of bank e r o s i o n , frequency of f l o o d i n g , p r e s e n t land use and 
a g r i c u l t u r a l c a p a b i l i t y of the I n d i a n Lands. 
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"Subsurface C u r r e n t s 1n the S t r a i t of G e o r g i a , West of Sturgeon Bank". 
F i s h e r i e s Research Board of Canada J o u r n a l . V. 33. No. 10, pp. 2218-2241. 

S p e c t r a l c h a r a c t e r i s t i c s of s u b s u r f a c e c u r r e n t s and temperature r e c o r d s 
spanning 310-533 days from the S t r a i t of G e o r g i a near Sturgeon Bank are 
examined. Of p a r t i c u l a r i n t e r e s t a r e low-frequency f l u c t u a t i o n s having a 
c h a r a c t e r i s t i c p e r i o d of 30 days. T y p i c a l l y , the energy of the 
low-frequency and t i d a l c u r r e n t s a r e equal a t 50 m (each about 40% of the 
t o t a l ) and 10 and 70%, r e s p e c t i v e l y a t 200 m. 

Low-frequency c u r r e n t s are observed to be b a r o c l i n i c and possess a 
l a t e r a l l e n g t h s c a l e < 10 km. T h e i r g e n e r a t i o n mechanisms are not 
i d e n t i f i e d . Low-frequency f l u c t u a t i o n s i n sea l e v e l and c u r r e n t have 
p o o r - t o - f a i r coherence, w h i l e those i n a i r p r e s s u r e and c u r r e n t have poor 
coherence. 

F l u c t u a t i o n s i n water temperature have a c h a r a c t e r i s t i c p e r i o d of 300 
days. Water temperature and c u r r e n t have poor coherence. 

T i d a l c u r r e n t s a r e found t o be e l l i p s e s , w i t h t h e i r magnitude, shape 
and o r i e n t a t i o n time-dependent. I n t e r n a l t i d e s a r e suggested as an 
e x p l a n a t i o n . 

CLAGUE, J . J . , 1975. 
"Late Quaternary Sea L e v e l F l u c t u a t i o n s , P a c i f i c Coast of Canada and 

A d j a c e n t Areas." Report of A c t i v i t i e s p a r t C. G e o l o g i c a l Survey of Canada. 
Paper 75-1C, pp. 17-21. 

T h i s r e p o r t i s a summary of p u b l i s h e d accounts of former l a n d - s e a 
r e l a t i o n s h i p s i n B r i t i s h Columbia and a d j a c e n t p a r t s of the s t a t e of 
Washington. 

CLAGUE, J . J . , ARMSTRONG, J . , MATHEWS, W.H., 1980. 
Advance of the Late W i s c o n s i n C o r d i l l e r a n Ice Sheet i n Southern B r i t i s h 

Columbia S i n c e 22000 yr B.P. Quaternary Research, 13, p. 322-326. 
Documents the chronology of the growth and c l i m a x of the F r a s e r 

G l a d a t i o n i n the g r e a t e r Vancouver a r e a . 

CLAGUE, J . and B0RNH0LD, B., 1980. 
Morphology and L i t t o r a l Processes of the P a c i f i c Coast of Canada, in. 

The C o a s t l i n e of Canada, S.B. McCann ( e d . ) , G e o l o g i c a l Survey of Canada, 
Paper 80-10, p. 339-380. 

Pro v i d e s a b r i e f summary of p a s t s t u d i e s on the d e l t a of the F r a s e r 
R i v e r (p. 360-362). 
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Late Quaternary Sea Lev e l and C r u s t a l Movements, C o a s t a l B r i t i s h 
Columbia. Canadian J o u r n a l of E a r t h S c i e n c e , 19, 597-618. 

During the I n i t i a l d e g l a d a t l o n of the F r a s e r Lowland 13000 years B.P. 
sea l e v e l was about 200 km h i g h e r than a t p r e s e n t . Subsequent I s o s t a t i c 
rebound caused r a p i d emergence u n t i l by 8000 years ago B.P. sea l e v e l was 
about 12 km lower than a t p r e s e n t . The main evi d e n c e f o r a lower sea l e v e l 
a t t h i s time 1s the widespread o c c u r r e n c e of t e r r e s t r i a l o r g a n i c sediments 
beneath the f l o o d p l a i n of the F r a s e r R i v e r . F i v e r a d i o c a r b o n dates on peat 
a t e l . -10 m to -11 m range from 7300 _ 120 t o 8360 _ 170 years B.P. A r i s e 
1n sea l e v e l b e g i n n i n g about 7000-7500 years ago t r i g g e r e d a g g r a d a t i o n on 
the F r a s e r R i v e r and p r o b a b l y caused a marine I n c u r s i o n up t o the v i c i n i t y 
of P 1 tt Meadows. The r e l a t i v e l y r a p i d r i s e 1n sea l e v e l c o n t i n u e d u n t i l 
about 5000-5500 years ago. At t h a t time the f l o o d p l a i n l e v e l became s t a b l e 
a g a i n which all o w e d o r g a n i c sediments to accumulate 1n bogs b o r d e r i n g the 
r i v e r . I t was suggested t h a t sea l e v e l had r i s e n t o w i t h i n 2 m of I t s 
p r e s e n t p o s i t i o n b e f o r e about 5000 years ago. 

CLAGUE, J . J . , LUTERNAUER, J.L., 1982. 
"Late Quaternary Sedimentary Environments, Southwestern B r i t i s h 

Columbia." E x c u r s i o n 30A: F i e l d E x c u r s i o n Guide Book, I n t e r n a t i o n a l 
A s s o c i a t i o n of S e d i m e n t o l o g l s t s . E l e v e n t h I n t e r n a t i o n a l Congress on 
Sedimentology, McMaster U n i v e r s i t y , Hamilton, O n t a r i o , 167 pp. 

P r o v i d e s a g e n e r a l h i s t o r y of the Lower F r a s e r V a l l e y and F r a s e r 
D e l t a . I n c l u d e s summary d e s c r i p t i o n s of f i e l d t r i p s to Burns Bog, Iona 
I s l a n d Causeway, and Roberts Bank. 

CLAGUE, J . J . , LUTERNAUER, J.L., HEBDA, R.J., 1983. 
Sedimentary Environments and P o s t - G l a c i a l H i s t o r y of the F r a s e r D e l t a 

and Lower F r a s e r V a l l e y , B r i t i s h Columbia. Canadian J o u r n a l of E a r t h 
S c i e n c e s , 20, p. 1314-1326. 

T h i s r e p o r t summarizes the e a r l y h i s t o r y of the Lower F r a s e r R i v e r and 
i t s d e l t a 1n Holocene t i m e s . F o l l o w i n g d e g l a d a t l o n the F r a s e r R i v e r 
extended westwards down a g l a c i a l l y scoured trough e a s t of New Westminster. 
About 10,000 years ago the mouth of the r i v e r t e r m i n a t e d a t New 
Westminster. A d e l t a was c o n s t r u c t e d south and west of t h i s s i t e as the sea 
dropped below i t s p r e s e n t l e v e l r e l a t i v e to the l a n d . D e l t a p r o g r a d a t i o n 
c o n t i n u e d a f t e r sea l e v e l s t a b i l i z e d a t about -12 m a f t e r 8000 years B.P. A 
marine t r a n s g r e s s i o n between 7500 and 5000 years ago t e m p o r a r i l y I n h i b i t e d 
i t s seawards advance. T h i s t r a n s g r e s s i o n ended w i t h the sea 1-2 m below i t s 
p r e s e n t p o s i t i o n whereupon l a r g e areas became emergent and l a r g e bogs began 
to form. 
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CLARK, E.M., 1963. 

"Lower F r a s e r V a l l e y Dyke S t u d i e s - D r i l l i n g Program September 1962 t o 
A p r i l 1963". Water Resources Branch, Dept. of Northern A f f a i r s and N a t i o n a l 
Resources. 

The F r a s e r R i v e r Board a u t h o r i z e d a s u b s u r f a c e e x p l o r a t i o n program to 
determine the a b i l i t y of dykes 1n the Lower F r a s e r V a l l e y to w i t h s t a n d high 
water l e v e l s . An o u t l i n e of the equipment and methods used, of the work 
completed and of the c o s t s which were I n c u r r e d 1s p r o v i d e d . 

CLARK, E.M., 1965 (March). 
1964, 1948 and 1894 High-Water P r o f i l e s f o r the Lower F r a s e r V a l l e y . 

Canada Department of Northern A f f a i r s and N a t i o n a l Resources. Water 
Resources Branch. Vancouver. 15 pp. + maps. 

High water p r o f i l e s from Sandheads to M i l e 89.1 (Cheam View). 1964 
data a r e based on 14 r e g u l a r c o n t i n u o u s - s t a g e r e c o r d e r s and 43 s t a f f 
gauges. I n c l u d e s computed r a t i n g curves f o r main s t a t i o n s a l o n g the r i v e r . 

COOK, P.M., 1967. 
P r e l i m i n a r y S o i l Report: Sturgeon and Roberts Banks. Prepared f o r 

Swan Wooster E n g i n e e r i n g L t d . , i n A s s o c i a t i o n w i t h E n g i n e e r i n g D r i l l e r s , 
L t d . , Vancouver, B r i t i s h Columbia. 10 pp. + data a p p e n d i c e s . 

Reports r e s u l t s of p r e l i m i n a r y s o i l mechanical i n v e s t i g a t i o n s of 
Roberts and Sturgeon Banks. T h i r t y - f i v e h o l e s were d r i l l e d t o c a . 70 f e e t , 
w i t h f o u r of them c o n t i n u e d to c a . 450 f e e t . Samples were taken a t 5 f o o t 
I n t e r v a l s . S a n d / s i l t break and mechanical p r o p e r t i e s a r e g i v e n , w i t h some 
complete s i z e a n a l y s e s . R e s u l t s a r e keyed t o Swan Wooster (1967). 

COOK, P.M., 1968. 
S o i l and Foundation Report. Roberts Bank Development. Prepared f o r 

Swan Wooster E n g i n e e r i n g , L t d . , 1n A s s o c i a t i o n w i t h E n g i n e e r i n g D r i l l e r s , 
L t d . , Vancouver, B r i t i s h Columbia. 7 pp. + data a p p e n d i c e s . 

Reports r e s u l t s of n i n e h o l e s a t Roberts Bank p o r t s i t e , two of them 
d r i l l e d t o 200 f e e t ±, the remainder to 100 f e e t +. S a n d / s 1 l t break was 
logged a t 5 f o o t i n t e r v a l s f o r the f i r s t 80 f e e t and 14 samples were 
c o m p l e t e l y a n a l y s e d . A d d i t i o n a l s o i l mechanical d a t a i s g i v e n . R e s u l t s a r e 
keyed to Swan Wooster (1968). 

COOK, PICKERING and DOYLE LTD., 1970. 
"Report on S o i l C o n d i t i o n s , E a s t C h i l l i w a c k Dykes." 
The r e s u l t s of embankment and f o u n d a t i o n t e s t i n g a r e g i v e n . T h i s work 

i s more d e t a i l e d than a p r e v i o u s study by R i p l e y , Klohn & L e o n o f f . I n c l u d e s 
f l o o d p l a i n b o r e h o l e d a t a . 
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DAWSON, 6.H., 1879. 

Report on E x p l o r a t i o n 1n the Southern P o r t i o n of B r i t i s h Columbia. 
G e o l o g i c a l Survey of Canada, Rept. of P r o g r e s s , 1877-78, P a r t B; 1-173. 

pp. 8 and 9. c o n t a i n comments of h i s t o r i c a l I n t e r e s t . 

DEMLOW, T.C., TAMBURI, A . J . , 1979. 
"An A n a l y s i s of the Impact of the McGregor R i v e r D i v e r s i o n on the Deep 

D r a f t N a v i g a t i o n Channel of the Lower F r a s e r R i v e r . " F o u r t h N a t i o n a l 
H y d r o t e c h n l c a l Conference. The Canadian S o c i e t y f o r C i v i l E n g i n e e r i n g , 
Vancouver, B.C., V. 1, pp. 295-305. 

The e f f e c t of a d i v e r s i o n of the McGregor R i v e r on a proposed 40 f t 
d r a f t n a v i g a t i o n channel i n the F r a s e r R i v e r from Sandheads to New 
Westminster was s t u d i e d u s i n g regime r e l a t i o n s . B i v a r i a t e and m u l t i v a r i a t e 
regime e q u a t i o n s f o r mean and maximum depth were developed u s i n g simple and 
step-wise r e g r e s s i o n a n a l y s i s . The regime eq u a t i o n s were then used t o 
determine the e f f e c t of the d i v e r s i o n on mean and maximum depths. 

DUTFIELD, D.O., 1969. 
Report of Survey of Canoe Passage Channel, Canada M i n i s t r y of 

T r a n s p o r t , Marine S e r v i c e , Coast Guard H o v e r c r a f t Base. F i l e No. 9151-5: 2 
pp. + c h a r t o v e r l a y ( f o r c h a r t 3450). 

Reports soundings f o r May 5, 1969 1n Canoe Passage.. S i l t a t i o n a t the 
mouth of the passage has reduced depths to c a . 1 f t . i n t h i s y e a r . I t 1s 
concluded t h a t t h e r e a r e c o n s i d e r a b l e channel changes from year to y e a r . 

EASTERBR00K, D.J., 1963. 
Late P l e i s t o c e n e G l a c i a l Events and R e l a t i v e Sea Level Changes i n the 

Northern Puget Lowlands, Washington. G e o l o g i c a l S o c i e t y of America, B u l l . 
74; 1465-1484. 

During the l a t e P l e i s t o c e n e the Vashon g l a c i e r , a lobe of C o r d i l l e r a n 
1ce which a t I t s maximum was 5300-7000 f e e t t h i c k i n n o r t h e r n Washington, 
oc c u p i e d most of the Puget Lowland. During a l a t e stage i n the r e c e s s i o n of 
the g l a c i e r when the i c e was no more than a few hundred f e e t t h i c k marine 
waters e n t e r e d the a r e a , f l o a t i n g the 1ce. Organisms l i v i n g on the sea 
f l o o r were i n c o r p o r a t e d 1n g l a c l o m a r l n e d r i f t d e p o s i t e d beneath the f l o a t i n g 
1ce. Radiocarbon dates from s h e l l s i n the d r i f t I n d i c a t e an age of 11,660 _ 
350 years (W-996). 

S e v e r a l hundred f e e t of emergence f o l l o w e d , d u r i n g which f l u v i a l and 
l a c u s t r i n e sediments were d e p o s i t e d . A r a d i o c a r b o n date from wood a t the 
base of these sediments I n d i c a t e s d e p o s i t i o n had begun by 11,640 + 275 years 
ago (W-940). 

A readvance of i c e I n t o n o r t h e r n Washington from B r i t i s h Columbia 
c o i n c i d e d w i t h submergence of the lowland. Marine water and f l o a t i n g i c e 
a g a i n covered the area d e p o s i t i n g a second g l a c l o m a r l n e d r i f t i n p l a c e s now 
a t l e a s t 400 f e e t , and perhaps as high as 600 f e e t above sea l e v e l . 
Radiocarbon dates of 11,800 _ 400 (1-1037) and 10,370 _ 300 (1-1035) were 
o b t a i n e d from wood i n the d e p o s i t s of two l o c a l i t i e s . 



- 184 -
Emergence and d e p o s i t i o n of t i l l and outwash o c c u r r e d near the Canadian 

border about 11,000 years ago. 
Radiocarbon dates and s t r a t i g r a p h i c r e l a t i o n s h i p s suggest t h a t 350 f e e t 

of emergence, 500-700 f e e t of submergence, and emergence of 500-700 f e e t 
o c c u r r e d 1n a p e r i o d of o n l y 1000-2000 y e a r s . These changes 1n r e l a t i v e sea 
l e v e l d u r i n g such a s h o r t p e r i o d may have r e s u l t e d from a combination of two 
opposed t e n d e n c i e s , I s o s t a t i c u p l i f t of the land due to g l a c i a l u n l o a d i n g , 
and e u s t a t i c r i s e of sea l e v e l , superimposed on t e c t o n i c movement. 

EASTERBR00K, 0.J, 1966. 
Radiocarbon Chronology of Late P l e i s t o c e n e D e p o s i t s 1n Northwest 

Washington. S c i e n c e , 152; 764-767. 
Fourteen r a d i o c a r b o n dates of s h e l l s and wood from l a t e P l e i s t o c e n e 

sediments i n northwest Washington p r o v i d e e v i d e n c e f o r c o r r e l a t i o n of the 
Everson i n t e r s t a d i a l w i t h the Two Creeks I n t e r v a l of the m i d c o n t i n e n t and 
suggest p o s s i b l e c o r r e l a t i o n s between the Sumas and V a l d e r s s t a d i a l s and 
between the Vashon s t a d i a ! and p a r t of the Tazewel1-Cary advances. 

EASTERBR00K, D.J., 1969. 
P l e i s t o c e n e Chronology of the Puget Lowland and San Juan I s l a n d s , 

Washington. G e o l o g i c a l S o c i e t y of America, B u l l . , 80; 2273-2286. 
The Puget Lowland and San Juan I s l a n d s , l y i n g i n the Puget Trough 

between the Cascade Range and the Olympic Mountains, were 1n the path of 
P l e i s t o c e n e 1ce sheets which flowed southward from Canada. 

F l o o d p l a i n , s i l t , sand, and peat of the Whldbey Formation were 
d e p o s i t e d p r i o r t o 40,000 years ago d u r i n g an i n t e r g l a c i a t l o n b e l i e v e d t o be 
e q u i v a l e n t t o the P u y a l l u p and Sangamon I n t e r g l a c i a t l o n s . P o s s e s s i o n D r i f t , 
which o v e r l i e s sediments of the Whldbey Formation, i s r a d i o c a r b o n dated a t 
34,000 + 3000, - 2000 years B.P. i n I t s upper p a r t and i s l i m i t e d by a 
r a d i o c a r b o n age of 39,900 i n i t s lower p a r t . 

Peat l y i n g on P o s s e s s i o n D r i f t y i e l d e d r a d i o c a r b o n dates between 27,200 
+ 1000, - 900 and 22,700 ± 550, r e p r e s e n t i n g the Olympia I n t e r g l a d a t i o n . 

Esperance Sand, d e p o s i t e d by meltwater streams i n f r o n t of advancing 
i c e d u r i n g the F r a s e r G l a d a t l o n and subsequently o v e r r i d d e n d u r i n g the 
Vashon Stade, was r a d i o c a r b o n dated a t 18,000 _ 400 y e a r s . During 
d e g l a d a t l o n , the i c e sheet t h i n n e d u n t i l 1t f l o a t e d i n marine water and 
p o o r l y s o r t e d , f o s s i I 1 f e r o u s g l a c l o m a r l n e d r i f t was d e p o s i t e d i n the Everson 
I n t e r s t a d e . S h e l l - b e a r i n g sediment a t a l t i t u d e s up to 400 f e e t above 
p r e s e n t sea l e v e l and u n f o s s i l i f e r o u s g l a c l o m a r l n e d r i f t up t o 600 f e e t 
I n d i c a t e t h a t r e l a t i v e sea l e v e l a t t h a t time was 500 t o 700 f e e t h i g h e r . 
E i g h t e e n r a d i o c a r b o n dates from marine s h e l l s i n Everson g l a c l o m a r l n e d r i f t 
vary from 10,370 _ 300 t o 13,010 + 170 y e a r s . The Everson I n t e r s t a d e ended 
with l o w e r i n g of r e l a t i v e sea l e v e l to a p p r o x i m a t e l y I t s p r e s e n t p o s i t i o n 
and the d i s a p p e a r a n c e of f l o a t i n g i c e . The f o l l o w i n g Sumas Stade ended 
s h o r t l y b e f o r e 9,920 _ 760 years ago. 
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ELLIOT, T.C. ( e d . ) , 1912. 

J o u r n a l of John Wonk, November and December 1824, Washington H i s t o r i c a l 
Q u a r t e r l y , V o l . 3, No. 3, pp. 198-228. 

The o b j e c t i v e of t h i s j o u r n e y was to o b t a i n a l l p o s s i b l e i n f o r m a t i o n as 
to an o u t l e t to the Coast by way of F r a s e r r i v e r or any o t h e r stream of New 
C a l e d o n i a ; and t o e x p l o r e the i n t e r i o r . 

A n a r r a t i v e account of the j o u r n e y i s g i v e n , i n c l u d i n g d e s c r i p t i o n s of 
the p r e v a i l i n g weather and t o a l i m i t e d e x t e n t the l o c a l h y d r o l o g y . 

EN6EL, P., WIEBE, K., 1979. 
A Hydrographic Method f o r Bedload Measurement. Fo u r t h N a t i o n a l 

H y d r o t e c h n i c a l Conference. The Canadian S o c i e t y f o r C i v i l E n g i n e e r i n g , 
Vancouver, B.C., pp. 98-112. 

T h i s r e p o r t d e s c r i b e s a method of measuring bedload by t r a c k i n g the 
p r o g r e s s i o n of bedforms i n sand-bed r i v e r s . The method has been 
demonstrated 1n l a b o r a t o r y flumes. Attempts t o use the method on the F r a s e r 
R i v e r a t M i s s i o n proved l e s s s u c c e s s f u l p a r t l y because of the r e l a t i v e l y low 
flows t h a t were e x p e r i e n c e d d u r i n g the measurement p e r i o d . However the 
approach appears t o be very p r o m i s i n g under h i g h e r f l o w c o n d i t i o n s when the 
bed i s a c t i v e and l a r g e dunes have developed. 

ENVIROCON LTD., 1976. 
"Environmental Overview: Assessment and G u i d e l i n e s , Lower F r a s e r R i v e r 

Channel T r a i n i n g Program." 
T h i s overview develops g u i d e l i n e s f o r a d e t a i l e d study to a s s e s s the 

environmental e f f e c t s of a proposed c h a n n e l - t r a i n i n g program. 

ENVIROCON LTD., 1980. 
" F r a s e r R i v e r E s t u a r y H a b i t a t Development Program - C r i t e r i a Summary 

Report" f o r P u b l i c Works Canada. 
The o b j e c t i v e of t h i s H a b i t a t Development Program was t o develop and 

use, c r i t e r i a f o r the s e l e c t i o n and c o n s t r u c t i o n of f i s h and w i l d l i f e 
(wetland) h a b i t a t 1n the F r a s e r R i v e r e s t u a r y u s i n g dredge s p o i l as a 
s u b s t a t e . Ten p o t e n t i a l s i t e s and t h r e e s p e c i e s of t i d a l macrophytes were 
s e l e c t e d f o r I n v e s t i g a t i o n . 

ESLER, J.A., 1949. 
The C h a r a c t e r of the F r a s e r V a l l e y F l o o d Sediments. U n i v e r s i t y of 

B r i t i s h Columbia, Department of Agronomy S o i l s D i v i s i o n , B.S.A. T h e s i s . 
Reports g r a i n s i z e and some chemical a n a l y s e s of s i x samples of 

overbank sand d e p o s i t s of the 1948 F r a s e r R i v e r f l o o d . 
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E.V.S. C o n s u l t a n t s L t d . , 1982. 
"Environmental E v a l u a t i o n of the Tsawwassen S a l t Marsh 1n R e l a t i o n to 

F l o o d C o n t r o l Dyking." 
The study attempts to d e l i n e a t e whether d i s c e r n i b l e s u c c e s s i o n a l 

changes had o c c u r r e d 1n the f l o r a l community of the Tsawwassen s a l t marsh 
s i n c e 1975 and to p r o v i d e p r e l i m i n a r y data r e l a t e d t o f i s h u t i l i z a t i o n . 

FEDERAL-PROVINCIAL COMMITTEE ON LOWER FRASER VALLEY DYKE RECONSTRUCTION, 
1966 ( O c t o b e r ) . 

Report on Lower F r a s e r V a l l e y Dyke R e c o n s t r u c t i o n , Drainage Improvement 
and R i v e r Bank S t a b i l i z a t i o n . P u b l i s h e d by B r i t i s h Columbia, Department of 
Lands, F o r e s t s and Water Resources. Water Resources S e r v i c e , Water 
I n v e s t i g a t i o n s Branch, 11 pp. 

Map shows areas r e q u i r i n g new or Improved bank p r o t e c t i o n (1966). 

FEELY, R.A., LAMB, M.F., 1979. 
A Study of the D i s p e r s a l of Suspended Sediment from the F r a s e r and 

S k a g i t R i v e r i n t o Northern Puget Sound Using Landsat Imagery. P a c i f i c 
Marine Environmental L a b o r a t o r y , N a t i o n a l Oceanic and Atmospheric 
A d m i n i s t r a t i o n , S e a t t l e , Washington, 42 p. 

Landsat Images o b t a i n e d between 1972 and 1978 were u t i l i z e d t o study 
the s u r f a c e t r a j e c t o r i e s of sediments plumes from the F r a s e r R i v e r . A 
m u l t i p l e r e g r e s s i o n a n a l y s i s was used to e v a l u a t e the r e l a t i o n between image 
r a d i a n c e and suspended sediment c o n c e n t r a t i o n 1n the plumes. 

FISHERIES SERVICE, PACIFIC REGION 1973-1975. 
" F r a s e r R i v e r Dredging Guide (Mouth of F r a s e r R i v e r t o Ruby Ck.)" 
The F r a s e r R i v e r Dredging Guide has been prepared as a g u i d e l i n e f o r 

the s c h e d u l i n g of dredge o p e r a t i o n s 1n a manner which w i l l minimize c o n f l i c t 
w i t h the f i s h e r i e s r e s o u r c e . Included 1n the guide are o u t l i n e s of 
f i s h e r i e s problems a s s o c i a t e d w i t h dredge o p e r a t i o n s , background da t a and 
dates of a d u l t and j u v e n i l e anadromous f i s h m i g r a t i o n s , g e n e r a l d r e d g i n g 
r e s t r i c t i o n s and s p e c i f i c s e c t i o n s of the F i s h e r i e s Act and R e g u l a t i o n s . 

FRASER RIVER MODEL PROJECT. 
T h i s p r o j e c t c o n s i s t e d of a s c a l e model of the e s t u a r i n e zone of F r a s e r 

R i v e r , and operated a t the U n i v e r s i t y of B r i t i s h Columbia from 1949 to 1961, 
under the d i r e c t i o n of P r o f e s s o r E.S. P r e t l o u s , Department of C i v i l 
E n g i n e e r i n g . The p r o j e c t was I n i t i a t e d under the a u s p i c e s of the N a t i o n a l 
Research C o u n c i l of Canada, and was supported by Canada Department of P u b l i c 
Works a f t e r 1953. In a d d i t i o n to b a s i c s t u d i e s of stream f l o w and sediment 
t r a n s p o r t i n the e s t u a r i n e zone, which are l i s t e d 1n t h i s r e p o r t , many 
s p e c i a l s t u d i e s of f l o w and s l l t a t i o n problems a t s p e c i f i c s i t e s and of 
proposed e n g i n e e r i n g works were c a r r i e d out. A l i s t of a l l r e p o r t s and 
memoranda i s s u e d by the p r o j e c t o f f i c e 1s g i v e n by P r e t l o u s (1961) 
( B i b l i o g r a p h i c r e f e r e n c e s ) . 
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extends over the past 52,000 y e a r s . T h i s i n t e r v a l has been s u b d i v i d e d i n t o 
3 major g e o l o g i c - c l i m a t e u n i t s : Olympia I n t e r g l a c i a t i o n , F r a s e r G l a d a t l o n , 
and P o s t g l a c i a l . 

In southern B r i t i s h Columbia the Olympia I n t e r g l a c i a t i o n began more 
than 52,000 years ago and ended about 19,000 years B.P. Meagre i n f o r m a t i o n 
a v a i l a b l e from the west c o a s t suggests t h a t the c l i m a t e d u r i n g t h i s p e r i o d 
was c o o l and damp but p r o b a b l y not too d i f f e r e n t from p r e s e n t . B i s o n and 
Equus bones c o l l e c t e d from d e p o s i t s of t h i s age i n the i n t e r i o r of B r i t i s h 
Columbia i n d i c a t e t h a t the c l i m a t e was such t h a t i t c o u l d support l a r g e 
h e r b i v o r o u s a n i m a l s . The Olympia I n t e r g l a c i a t i o n sedimentary framework, the 
p r o c e s s e s a c t i v e and the d e p o s i t s formed, were s i m i l a r t o those of the same 
ar e a a t p r e s e n t . Three major d e p o s i t i o n a l c y c l e s have been r e c o g n i z e d : (1) 
an e a r l y p e r i o d of d e p o s i t i o n a t base l e v e l s h i g h e r than p r e s e n t , (2) a 
p e r i o d of low base l e v e l s , and (3) a l a t e e p i s o d e of d e p o s i t i o n a t base 
l e v e l s above those of p r e s e n t day. 

F r a s e r G l a d a t l o n 1ce d i d not occupy the lowlands of southern B r i t i s h 
Columbia u n t i l l a t e r than 19,000 years ago, but p r o b a b l y began t o b u i l d up 
i n the mountainous areas b e f o r e t h a t time. P a r t s of the west c o a s t were 1ce 
f r e e about 13,000 years ago and a l l of southern B r i t i s h Columbia was 
p r o b a b l y as f r e e of i c e as a t p r e s e n t by 10,000 years B.P. 

From the time of d e g l a d a t l o n t o about 8,000 years ago, I s o s t a t i c 
movements tended t o c o n t r o l l o c a l sea l e v e l and t o mask e u s t a t i c changes. 
The apparent sea l e v e l s were h i g h , due t o I s o s t a t i c d e p r e s s i o n a t the time 
of F r a s e r d e g l a d a t l o n . I s o s t a t i c adjustments caused l o c a l sea l e v e l s t o 
f a l l d u r i n g d e g l a d a t l o n , r i s e a g a i n about 11 ,000 years ago and f a l l below 
the p r e s e n t l e v e l about 8,000 years B.P. At t h a t time, 1t appears t h a t 
approximate I s o s t a t i c e q u i l i b r i u m was a c h i e v e d and the l a t e r sea l e v e l 
h i s t o r y 1s l a r g e l y one of changes 1n response t o worldwide e u s t a t i c 
f l u c t u a t i o n s . 

The P o s t g l a c i a l r e c o r d of southern B r i t i s h Columbia i n c l u d e s f o u r dated 
ash f a l l s : (1) Mazama, about 6,600 years B.P., (2) S t . Helens Y, about 
3,300 years B.P., (3) B r i d g e R i v e r , about 2,400 years B.P., and (4) S t . 
Helens W ( ? ) , l a t e r than 1,200 years B.P. The c l i m a t e was c o l d 12,000 years 
ago, but 1t warmed s u f f i c i e n t l y to be s i m i l a r t o the p r e s e n t when most of 
southern B r i t i s h Columbia was d e g l a c i a t e d . A thermal maximum about 6,000 
years ago was f o l l o w e d by a c o o l e r p e r i o d which p e r s i s t e d u n t i l p r e s e n t . 
G l a c i a l advances took p l a c e 3,000 to 2,500 years ago and 1n the past few 
c e n t u r i e s . During t h i s most r e c e n t advance, the a l p i n e g l a c i e r s of southern 
B r i t i s h Columbia were more e x t e n s i v e than a t any time s i n c e the end of 
F r a s e r G l a d a t l o n about 10,000 years ago. 
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The o v e r a l l purpose of t h i s study was t o determine f a c t o r s g o v e r n i n g 
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sediments of the F r a s e r R i v e r ' s a c t i v e d e l t a f r o n t . F a c t o r s i n f l u e n c i n g 
metal p r o f i l e s i n s u b s u r f a c e sediments a r e d i s c u s s e d . Measurements of 
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o i l . At P i t t Meadows a f i n e showing of gas was s t r u c k and i n Burnaby o i l 
was d i s c o v e r e d i n peat bogs. Some g e o l o g i c a l d e s c r i p t i o n s a r e i n c l u d e d . 

HALSTEAD, E.C., 1957. 
Ground-Water Resources of Langley M u n i c i p a l i t y , B.C. G e o l o g i c a l Survey 

of Canada, Water Supply Paper 327, 47 pp. 
T h i s r e p o r t d e a l s w i t h ground-water c o n d i t i o n s of Langley m u n i c i p a l i t y 

i n the p r o v i n c e of B r i t i s h Columbia. 
T h i s survey has shown t h a t g r a v e l and sand a q u i f e r s d e p o s i t e d as 

outwash p l a i n s a t or near the s u r f a c e w i l l y i e l d l a r g e s u p p l i e s of f r e e 
ground water. Conf i n e d a r t e s i a n water 1s a v a i l a b l e i n a q u i f e r s of sand and 
g r a v e l w i t h i n 300 f e e t of the land s u r f a c e 1n the upland a r e a s , whereas, 
f l o w i n g a r t e s i a n water 1s a v a i l a b l e i n the Langley Lowland where w e l l s a r e 
d r i l l e d from 50 t o more than 900 f e e t . 

HALSTEAD, E.C., 1959. 
Ground-Water Resources of Matsqui M u n i c i p a l i t y , B.C. G e o l o g i c a l Survey 

of Canada, Water Supply Paper 328. 
T h i s r e p o r t d e a l s w i t h the ground-water c o n d i t i o n s of Matsqui 

M u n i c i p a l i t y i n the p r o v i n c e of B r i t i s h Columbia. 

HALSTEAD, E.C., 1961. 
Ground-Water Resources of Sumas, C h i l l i w a c k and Kent M u n i c i p a l i t i e s , 

B.C. (92G/1 and 92H/4). G e o l o g i c a l Survey of Canada Paper 60-29; 37 pp. + 
maps. 

Sumas, C h i l l i w a c k and Kent M u n i c i p a l i t i e s and a d j o i n i n g u n i n c o r p o r a t e d 
d i s t r i c t s covered i n t h i s r e p o r t a r e a l l i n the e a s t e r n p a r t of F r a s e r 
Lowland, B r i t i s h Columbia, between l o n g i t u d e s 121°45' and 122°15' and 
l a t i t u d e s 49°00' and 49°15'. Although p a r t s of the ar e a o b t a i n ample water 
from s u r f a c e s o u r c e s , most of i t depends on ground water f o r i n d u s t r i a l , 
m u n i c i p a l , domestic, and I r r i g a t i o n uses. 
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HALSTEAD, E.C., 1966. 

A l d e r g r o v e T e s t Hole, F r a s e r V a l l e y , B.C. G e o l o g i c a l Survey of 
Canada. Paper 64-51; 17 pp. 

A t e s t h o l e was d r i l l e d a t A l d e r g r o v e to a depth of 852 f e e t determine 
the depth and nature of the u n c o n s o l i d a t e d d e p o s i t s and the h y d r o l o g i c 
p r o p e r t i e s of the p r i n c i p a l a q u i f e r s . The s t r a t l g r a p h i c s e c t i o n 1s complex, 
i n d i c a t i n g repeated g l a d a t i o n s as w e l l as e u s t a t l c changes of s e a - l e v e l of 
g r e a t e r magnitude than f o r m e r l y r e a l i z e d . P r o s p e c t i n g f o r groundwater 1s 
pro b a b l y b e s t w i t h i n the upper 400 f e e t of m a t e r i a l f i l l i n g F r a s e r V a l l e y . 

HANSEN, B.S. and EASTERBROOK, D.J, 1974. 
S t r a t i g r a p h y and Pa l y n o l o g y of Late Quaternary Sediments i n the Puget 

Lowland, Washington. G e o l o g i c a l S o c i e t y of America. B u l l . , 85; 587-602. 
Paleocl1mat1c f l u c t u a t i o n s from 50,000 year B.P. to the p r e s e n t a re 

recorded i n p o l l e n assemblages from b u r l e d P l e i s t o c e n e peat and i n 
p o s t g l a c i a l bogs 1n the Puget Lowland of Washington. 

Two peat beds 1n P o s s e s s i o n D r i f t , r a d i o c a r b o n - d a t e d a t 47,600 + 
3,300/- 1,800 and 34,900 + 3,000/- 2000 year B.P., c o n t a i n high percentages 
of p i n e w i t h minor spruce, f i r , and western red ce d a r . S i g n i f i c a n t 
r e p r e s e n t a t i o n of t o t a l NAP suggests an open landscape dominated by herbs, 
w i t h i n t e r m i t t e n t patches of l o d g e p o l e p i n e , c h a r a c t e r i s t i c of a c o o l 
c l i m a t e and u n s t a b l e p h y s i o g r a p h i c c o n d i t i o n s . 

The n o n g l a c i a l I n t e r v a l Immediately p r e c e d i n g the l a s t g l a c i a l advance 
was o r i g i n a l l y d e f i n e d as the Olympia I n t e r g l a d a t i o n , but new r a d i o c a r b o n 
and p a l y n o l o g i c a l e v i d e n c e now suggest t h a t i t should be c o n s i d e r e d t o be a 
n o n g l a c i a l i n t e r v a l of l e s s than i n t e r g l a d a l rank. Olympia peat beds y i e l ­
ded r a d i o c a r b o n dates of 22,700 ± 550, 22,700 + 600, 24,800 + 600, 26,850 + 
1,700, 27,200 ± 1,000, and 27,600 + 1,000 year B.P. Pine m a i n t a i n s a domi­
nant r o l e throughout the u n i t s , a l t h o u g h s p r u c e , mountain hemlock, and t o t a l 
NAP I n c r e a s e i n the younger u n i t s , s u g g e s t i n g a t r e n d towards a c o o l e r 
c l i m a t e . 

HAWLEY, P.M., 1979. 
" E r o s i o n a l S t a b i l i t y of a Dredged Borrow P i t on Southern Roberts Bank, 

F r a s e r R i v e r D e l t a , B.C." Unpublished B.A.Sc. T h e s i s , Dept. of G e o l o g i c a l 
E n g i n e e r i n g , U n i v e r s i t y of B r i t i s h Columbia, 65 pp. 

The shoreward e r o s i o n of a dredged s h i p p i n g channel and borrow p i t on 
the south s i d e of the Roberts Bank S u p e r p o r t , F r a s e r R i v e r D e l t a i s 
examined. Proposed expansion of the t e r m i n a l f a c i l i t i e s has p r e c i p i t a t e d 
concern about the s t a b i l i t y of a major e e l g r a s s meadow i n t o which the borrow 
p i t i n t r u d e s . 

D e t a i l e d b a t h y m e t r i c plans and a e r i a l photography a re used to document 
changes In the t o p o g r a p h i c e x p r e s s i o n of the borrow p i t . C u r r e n t meter 
r e c o r d s and bottom sediment sampling r e s u l t s a r e p r e s e n t e d . V a r i o u s 
p o s s i b l e mechanisms which have l e d t o the development of I n t e r t i d a l 
d e n d r i t i c channels a t the head of the borrow p i t a r e c o n s i d e r e d . The e f f e c t 
of m o r p h o l o g i c a l changes on the e e l g r a s s meadow i s c o n s i d e r e d under the 
pr e s e n t c i r c u m s t a n c e s and i n the l i g h t of a d d i t i o n a l d r e d g i n g f o r p o r t 
expansion. 
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HEBDA, R.J, 1977. 

"The P a l e o e c o l o g y of a Raised Bog and A s s o c i a t e d D e l t a i c Sediments of 
the F r a s e r R i v e r D e l t a . " Ph.D. T h e s i s , Dept. of Botany, U n i v e r s i t y of 
B r i t i s h Columbia, 202 pp. 

In t h i s study, t h r e e cores o b t a i n e d from Burns Bog j u s t south of the 
F r a s e r R i v e r 1n D e l t a , were a n a l y s e d p a l y n o l o g i c a l l y . The p a l e o e c o l o g y of 
the bog was r e c o n s t r u c t e d from the r e s u l t s of these a n a l y s e s , t o g e t h e r with 
data from v e g e t a t i o n s t u d i e s of the bog, p o l l e n r a i n and s u r f a c e p o l l e n 
spectrum i n v e s t i g a t i o n s of s e l e c t e d wetland environments, as w e l l as p o l l e n 
t e t r a d and p o l l e n p r o d u c t i v i t y s t u d i e s of bog e r l c a d s . 

The study shows t h a t Burns Bog has developed on F r a s e r R i v e r d e l t a i c 
d e p o s i t s which appeared above sea l e v e l j u s t a f t e r 5000 years B.P. 

A model f o r r a i s e d bog development 1s proposed f o r the F r a s e r lowland. 

HICOCK, S.R. and ARMSTRONG, J.E., 1981. 
C o q u i t l a m D r i f t : a pre-Vashon F r a s e r g l a c i a l f o r m a t i o n i n the F r a s e r 

Lowland, B r i t i s h Columbia. Canadian J o u r n a l of E a r t h S c i e n c e , V o l . 18, pp. 
1443-1451. 

Coq u i t l a m D r i f t i s f o r m a l l y d e f i n e d and s t r a t o t y p e s e s t a b l i s h e d f o r 1t 
1n the Coqu1tlam-Port Moody a r e a . I t 1s a P l e i s t o c e n e f o r m a t i o n c o n s i s t i n g 
of t i l l , g l a c i o f l u v l a l , 1 c e - c o n t a c t , and g l a c i o m a r i n e sediments d e p o s i t e d 
between 21700 and 18700 years B.P., d u r i n g the F r a s e r G l a c i a t l o n and p r i o r 
t o the main Vashon g l a c i a l maximum a t about 14500 years B.P. The d r i f t was 
d e p o s i t e d i n s h o r t p u l s e s by v a l l e y and piedmont g l a c i e r s f l u c t u a t i n g i n t o 
the F r a s e r Lowland from the Coast Mountains t o the n o r t h and Cascade 
Mountains to the e a s t . 

HICOCK. S.R., H0BS0N, K., ARMSTRONG, J . , 1982. 
Late P l e i s t o c e n e Proboscideans and E a r l y F r a s e r G l a c i a l S e d i m e n t a t i o n 

1n E a s t e r n F r a s e r Lowland, B r i t i s h Columbia. Canadian J o u r n a l of E a r t h 
S c i e n c e , 19, pp. 899-906. 

D e s c r i b e s the e a r l y F r a s e r g l a c i a t l o n 1n the e a s t e r n F r a s e r V a l l e y . 

HILLABY, F.B., BARRETT, D.T., 1976. 
" V e g e t a t i o n Communities of a F r a s e r R i v e r S a l t Marsh". F i s h e r i e s and 

Oceans, T e c h n i c a l Report S e r i e s No. PAC/T-76-14. 
T h i s study d e s c r i b e s the v e g e t a t i o n of the Tsawwassen s a l t marsh and 

a n a l y z e s the c o m p o s i t i o n of i t s p l a n t communities. The study was undertaken 
i n response to the t h r e a t e n e d a l i e n a t i o n of the marsh by the c o n s t r u c t i o n of 
a new dyke a l o n g i t s seaward p e r i m e t e r . 



- 195 -
HODGINS, D.O., 1974. 

S a l i n i t y I n t r u s i o n 1n the F r a s e r R i v e r , B r i t i s h Columbia, U n i v e r s i t y of 
B r i t i s h Columbia, Dept. C i v i l E n g i n e e r i n g , Ph.D. T h e s i s . 

The dynamics of s a l t water I n t r u s i o n i n a t i d a l e s t u a r y ( F r a s e r R i v e r ) 
was s t u d i e d by both a programme of f i e l d measurements and the use of 
numerical s o l u t i o n s of the e q u a t i o n s of motion. Time s e r i e s c o n d u c t i v i t y 
measurements spanning s e v e r a l t i d a l c y c l e s i n d i c a t e d s i g n i f i c a n t 
p e n e t r a t i o n s exceeding an e s t i m a t e d 15 k i l o m e t r e s above S t e v e s t o n f o r t i d e s 
of l a r g e d i u r n a l i n e q u a l i t y . On each l a r g e ebb t i d e s a l t water was washed 
out of the r i v e r d e s p i t e low w i n t e r d i s c h a r g e s a v e r a g i n g 100 m 3/sec. 
Mixin g s u f f i c i e n t to d i s p e r s e the s a l t water throughout the water column was 
not observed alth o u g h s u r f a c e c u r r e n t s t y p i c a l l y ebb between 2 and 3 
meters/second, and the s a l t wedge appeared to f l o o d and ebb i n a f a i r l y 
w e l l - d e f i n e d l a y e r . L o n g i t u d i n a l s a l i n i t y g r a d i e n t s were d e t e c t a b l e i n each 
l a y e r , i n d i c a t i n g t h a t two-way mixing took p l a c e d u r i n g f l o o d and ebb 
p e r i o d s . Both c o n d u c t i v i t y and v e l o c i t y data r e v e a l e d t h a t maximum 
i n t r u s i o n lagged high water by 60 t o 80 minutes near the r i v e r mouth. 

A numerical two-layer model p r e d i c t e d the s a l t water t h i c k n e s s w i t h i n 
10 p e r c e n t of the t o t a l depth and a phase agreement of + 40 minutes a t 
maximum i n t r u s i o n . V e l o c i t i e s were comparable to measurements w i t h i n 15 
cm/sec. The model n e g l e c t e d mixing a c r o s s the i n t e r f a c e but i n c l u d e d the 
Reynold's s t r e s s . The bottom s t r e s s was a l s o i n c l u d e d and both s t r e s s e s 
were found to be s i g n i f i c a n t 1n the d i s s i p a t i o n of energy i n the f l o w s . 

HODGINS, D. and QUICK, M.C., 1972. 
"Computer S t u d i e s of E s t u a r y Water Q u a l i t y " , 13th Conference on C o a s t a l 

E n g i n e e r i n g , Vancouver, B r i t i s h Columbia, J u l y 10-14, 1972. P r o c e e d i n g s . 
V o l . 3, 2327-2338. 

The c o n v e c t i o n and d i s p e r s i o n of p o l l u t a n t s i n a d e l t a i c e s t u a r y system 
a r e c a l c u l a t e d u s i n g s e v e r a l i n t e r f a c e d computer programmes. The b a s i c 
programme i s a one dimension hydrodynamic model, which i s I n t e r f a c e d w i t h a 
model of s a l t water I n t r u s i o n i n the seaward r e a c h . 

The importance of P i t t Lake, a l a r g e f r e s h water but t i d a l l a k e , i s 
d i s c u s s e d , inasmuch t h a t i t I n t e g r a t e s water q u a l i t y changes over long 
p e r i o d s of time. 

The s a l t wedge a n a l y s i s r e v e a l s the n a t u r e of the I n t e r n a l s t r e s s which 
1s not a f u n c t i o n of v e l o c i t y or v e l o c i t y bred. I t i s shown t h a t the 
I n t e r f a c i a l s t r e s s i s a f u n c t i o n of e n t r a p m e n t , r a t h e r l i k e a Reynolds 
s t r e s s , and p l o t s are g i v e n of I n t e r f a c i a l s t r e s s a g a i n s t l o c a l R i c h a r d s o n 
number m u l t i p l i e d by l o c a l upper l a y e r v e l o c i t y . 

HODGINS, D.O., 0SB0RN, T.R., QUICK, M.C., 1977. 
Numerical Model of S t r a t i f i e d E s t u a r y Flows. J o u r n a l of the Waterways, 

P o r t , C o a s t a l and Ocean D i v i s i o n , American S o c i e t y of C i v i l E n g i n e e r s , 
W.W.I., p. 25-41. 

[see Hodglns, 1974.] 
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P o l l e n from sediments of the Everson I n t e r s t a d e of the F r a s e r 

G l a c i a t l o n i s dominated by l o d g e p o l e p i n e , s u g g e s t i n g t h a t the environment 
was c h a r a c t e r i z e d by extreme edaphic d i s t u r b a n c e and severe c l i m a t i c 
c o n d i t i o n s . 

P o s t g l a c i a l bogs show a lower pine - Douglas f i r zone and an upper 
western red cedar - western hemlock zone, s e p a r a t e d by an ash younger than 
7,140 + 600 year B.P. The Hypslthermal i s marked by high p o l l e n v a l u e s f o r 
Douglas f i r about 7,000 years ago, f o l l o w e d by i n c r e a s e d western red cedar 
and western hemlock, i m p l y i n g a m o i s t e r , c o o l e r c l i m a t e . 

HOLLAND, S.S., 1964. 
Landforms of B r i t i s h Columbia, A P h y s i o g r a p h i c O u t l i n e . Department of 

Mines and Petroleum Resources, B r i t i s h Columbia. B u l l . No. 48, 138 pp. 
F r a s e r Lowland 1s d e s c r i b e d (quotes from Armstrong, 1957) (pp. 36-37). 

HUGHES, G.C., AGES, A.B., 1975. 
" S a l i n i t y and Temperature Measurements i n the Lower F r a s e r R i v e r " . 

Unpublished manuscript P a c i f i c Marine S c i e n c e Report 75-2 I n s t i t u t e of Ocean 
S c i e n c e s , P a t r i c i a Bay, 295 p. 

A l a r g e number of s a l i n i t y and temperature measurements were taken i n 
the Lower F r a s e r R i v e r ; 1n the North, Middle and Main Arms and 1n Canoe 
Pass, d u r i n g the years 1966-68 and 1970-73. 

The m a j o r i t y of the o b s e r v a t i o n s were made w i t h a Beckman RS5-3 
p o r t a b l e s a l i n o m e t e r , which measures e l e c t r i c a l c o n d u c t i v i t y and temperature 
and computes the s a l i n i t y from these two v a l u e s . 

The data are p r e s e n t e d 1n t a b u l a r form as w e l l as i n p r o f i l e s k e t c h e s . 

INLAND WATERS DIRECTORATE, PACIFIC AND YUKON REGION, 1977. 
"Dredging 1n the Lower F r a s e r R i v e r : A Study Into A s s e s s i n g Cumulative 

E f f e c t s " . 
The study examines a v a i l a b l e i n f o r m a t i o n to 1) determine whether a 

d e t a i l e d study of p o t e n t i a l c u m u l a t i v e e f f e c t s of d r e d g i n g i s p o s s i b l e and 
worthwhile and 2) draw any p r e l i m i n a r y c o n c l u s i o n s about the nature of 
d r e d g i n g r e f e r r a l s and a c t i v i t i e s . 

ISFIELD, E.O., 1973. 
" F r a s e r R i v e r Upstream Sto r a g e Review, Task No. 57 - N a v i g a t i o n 

S t u d i e s " Department of P u b l i c Works, Vancouver, B.C. 
T h i s r e p o r t a s s e s s e s the e f f e c t s of upstream s t o r a g e dams on 

n a v i g a t i o n . C o n c l u s i o n s a r e based on departmental r e c o r d s , d i s c u s s i o n s with 
r i v e r a d m i n i s t r a t o r s , o p e r a t o r s and p l a n n e r s as w e l l as a r e p o r t by B.C. 
Research e n t i t l e d "Impact of F r a s e r R i v e r R e s e r v o i r Systems on Downstream 
Shallow D r a f t N a v i g a t i o n . " 
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ISFELO, E.O., HAY, D. and ROSSUOW, J . , 1973. 

F i e l d and model s t u d i e s on a s l l t a t l o n problem 1n the F r a s e r R i v e r . 
1st Canadian H y d r a u l i c s Conference, U n i v e r s i t y of A l b e r t a , Edmonton, 
A l b e r t a . May 10 and 11, 1973. Pr o c e e d i n g s . Canadian S o c i e t y f o r C i v i l 
E n g i n e e r i n g . 

T h i s paper d e s c r i b e s a s l l t a t l o n problem which developed behind a 
t r a i n i n g w a l l i n the F r a s e r R i v e r a t New Westminster and o u t l i n e s s t u d i e s 
undertaken t o examine remedial measures. F i e l d s t u d i e s i n c l u d e d d e t a i l e d 
measurements of suspended load and d i r e c t i o n a l v e l o c i t y p r o f i l e s a c r o s s 
v a r i o u s s e c t i o n s of the r i v e r i n the a r e a of the t r a i n i n g w a l l . The model 
study c o n s i s t e d of two s t a g e s . In the f i r s t s t a g e , the model bed was f i x e d 
and mainly suspended load was s t u d i e d . In the second stage a movable bed 
was used and the bedload was s t u d i e d . T h i s r e p o r t i s concerned p r i m a r i l y 
w i t h the o b j e c t i v e s of the model study and the te c h n i q u e s employed d u r i n g 
the f i r s t stage of t e s t i n g . 

JARLAN, G.E., 1955 (March 11). 
I. An Aspect of the Se d i m e n t a t i o n Problem. I I . Flume S t u d i e s . 

Canada. Department of P u b l i c Works. F r a s e r R i v e r Model P r o j e c t . Rpt. 
FRM-214. 

JARLAN, G.E. and PRETIOUS, E.S., 1955. 
Model S t u d i e s of Improvement Plans f o r the N a v i g a b l e Channel 1n the 

Main Arm of the F r a s e r R i v e r a t New Westminster, B r i t i s h Columbia. Canada. 
Department of P u b l i c Works, F r a s e r R i v e r Model P r o j e c t . Rpt. FRM-222. 26 
pp. (Mimeo). 

T h i s r e p o r t d e s c r i b e s the h y d r a u l i c model s t u d i e s of improvement p l a n s 
f o r the n a v i g a b l e channel of the Main Arm of the F r a s e r R i v e r a t New 
Westminster, B r i t i s h Columbia. Co n t a i n s l a r g e s c a l e maps of the r i v e r , w i t h 
soundings, I n c l u d i n g one from 1898. 

JOHNSTON, W.A., 1921. 
The Age of the Recent D e l t a of F r a s e r R i v e r , B.C., Canada. American 

J o u r n a l of S c i e n c e . N.S. 1; 450-453. 
The h i s t o r y of the D e l t a 1s d i s c u s s e d . A d e s c r i p t i o n i s g i v e n of how a 

d e t e r m i n a t i o n of r a t e of advance of the D e l t a was made. 

JOHNSTON, W.A., 1921. 
The Occurrence of Ca l c a r e o u s Sandstone 1n the Recent D e l t a of F r a s e r 

R i v e r , B.C., Canada. American J o u r n a l of S c i e n c e . N.S. 1: 447-449. 
T h i s study I n d i c a t e s t h a t c a l c a r e o u s sandstone forms not 1n the r i v e r 

channels but i n the sandbanks below the l e v e l of low t i d e . An a n a l y s i s of 
one sample 1s p r e s e n t e d , and mode of f o r m a t i o n and o c c u r r e n c e a re b r i e f l y 
d i s c u s s e d . 
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JOHNSTON, W.A., 1921. 

P l e i s t o c e n e O s c i l l a t i o n s of Sea Level 1n the Vancouver Region, B r i t i s h 
Columbia. Royal S o c i e t y of Canada, Tr a n s . S e c t . IV, 15: 9-19. 

A t t e n t i o n 1s d i r e c t e d to the c h a r a c t e r and e x t e n t s of the o s c i l l a t i o n s 
of s e a - l e v e l r e l a t i v e to the l a n d , which took p l a c e d u r i n g the P l e i s t o c e n e 
1n the Vancouver r e g i o n . 

JOHNSTON, W.A., 1921. 
S e d i m e n t a t i o n of the F r a s e r R i v e r D e l t a . G e o l o g i c a l Survey of Canada, 

Memoir 125; 46 pp. + maps. ( I n c l u d e s GSC Map .No. 1854, S c a l e : 1:190,080). 
The r e p o r t 1s a g e o l o g i c a l I n v e s t i g a t i o n of the F r a s e r R i v e r D e l t a 

r e g i o n i n B r i t i s h Columbia. A study of the p h y s i c a l c h a r a c t e r i s t i c s of the 
F r a s e r R i v e r and I t s d e l t a formed p a r t of the i n v e s t i g a t i o n and was made 
l a r g e l y f o r the purpose of a i d i n g the Department of P u b l i c Works t o 
determine by what e n g i n e e r i n g methods the n a v i g a b l e p a r t s of the r i v e r might 
be improved. The p r e s e n t r e p o r t g i v e s the r e s u l t s of the I n v e s t i g a t i o n of 
the r i v e r 1n 1919 and 1920 and d e a l s c h i e f l y w i t h the c h a r a c t e r i s t i c s of 
t h a t p a r t of 1t between New Westminster and the S t r a i t of G e o r g i a . 

C o n s i d e r a b l e data o b t a i n e d from the e x c e l l e n t r e c o r d s of the Department 
of P u b l i c Works, r e g a r d i n g f r e s h e t and low water s t a g e s , changes i n the 
r i v e r c h a n n e l s , and t i d a l r e c o r d s have been I n c l u d e d . 

JOHNSTON, W.A., 1922. 
The C h a r a c t e r of S t r a t i f i c a t i o n of the Sediment i n the Recent D e l t a of 

the F r a s e r R i v e r , B r i t i s h Columbia, Canada. J o u r n a l of Geology, 30, 115-129. 
The t i d a l f l o o d - p l a i n d e p o s i t s of the F r a s e r R i v e r are c h a r a c t e r i z e d by 

a very t h i n l a m i n a t i o n which 1s t i d a l i n o r i g i n . The seasonal c h a r a c t e r of 
the bedding i s shown 1n p l a c e s by l a y e r s of v e g e t a b l e m a t e r i a l and 1n o t h e r 
p l a c e s by a l t e r n a t i o n s of s i l t y l a y e r s and sandy l a y e r s , both of which show 
t i d a l l a m i n a t i o n . 

The a l l u v i a l f l o o d - p l a i n d e p o s i t s of the F r a s e r a r e c h a r a c t e r i z e d by 
seasonal l a y e r s of s i l t and v e g e t a b l e m a t e r i a l . 

N e i t h e r the t i d a l nor the a l l u v i a l f l o o d - p l a i n d e p o s i t s show to any 
marked e x t e n t g r a d a t l o n a l l a m i n a t i o n . 

The f o r e - s e t beds of the F r a s e r D e l t a , d e p o s i t e d i n sea water, are cha­
r a c t e r i z e d by a t h i n l a m i n a t i o n which i s the r e s u l t of the combined a c t i o n 
of f l o c c u l a t l o n i n sea water, r i v e r and t i d a l c u r r e n t s , and s l a c k water. 
The beds have 1n p l a c e s marked c r o s s - b e d d i n g as w e l l as I n c l i n e d bedding. 
The f i n e - g r a i n e d bottom-set beds a r e t h i c k and w i t h o u t l a m i n a t i o n , because 
of the e f f e c t of f l o c c u l a t l o n i n sea water. 

The P i t t Lake D e l t a d e p o s i t s formed a t the south end of P i t t Lake (a 
t i d a l f r e s h - w a t e r lake) are c h a r a c t e r i z e d by a very t h i n l a m i n a t i o n and by a 
banding, both of which a r e p r o b a b l y t i d a l 1n o r i g i n . The f i n e - g r a i n e d 
bottom-set beds have a very t h i n and g r a d a t l o n a l l a m i n a t i o n , which i s due to 
t i d a l a c t i o n and to the absence of f l o c c u l a t l o n i n f r e s h water. They show 
no 
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d e f i n i t e e v i d e n c e of seasonal banding. The d e p o s i t s now forming 1n the 
d e l t a a t the n o r t h end of P1tt Lake have a t i d a l l a m i n a t i o n and p r o b a b l y 
a l s o a seasonal banding. 

A c o n c l u s i o n which may be drawn from the f a c t t h a t the f1ne-gra1ned 
sediments d e p o s i t e d i n s a l t water a r e not l a m i n a t e d , because of the e f f e c t s 
of f l o c c u l a t i o n , w h i l e those formed i n f r e s h water a r e , i s t h a t f i n e - g r a i n e d 
sediments which are e v e n l y and g r a d a t i o n a l l y laminated are f r e s h - w a t e r 
sediments i n o r i g i n o r , i f marine 1n o r i g i n , are g l a c i a l ; f o r 1t i s p r o b a b l e 
t h a t sea water would be s u f f i c i e n t l y d i l u t e to prevent f l o c c u l a t i o n and 
hence to permit of l a m i n a t i o n of the sediments o n l y a t times when and i n 
p l a c e s where l a r g e volumes of water from m e l t i n g i c e sheets were being 
poured In t o the sea. A p o s s i b l e e x c e p t i o n might occur i n p l a c e s where l a r g e 
volumes of r i v e r water a r e being poured i n t o an e s t u a r y or i n t o a n e a r l y 
l a n d - l o c k e d p a r t of the sea; but f l o c c u l a t i o n takes p l a c e i n the S t r a i t of 
G e o r g i a 1n s p i t e of the l a r g e volume of f r e s h water brought down by the 
F r a s e r ; and where the d e n s i t y of the s u r f a c e sea water 1s o n l y 1,010, as 
compared w i t h the d e n s i t y of normal sea water which a t 17.5°C 1s 1.027. 

JOHNSTON, W.A., 1923. 
Geology of F r a s e r R i v e r D e l t a Map-Area. G e o l o g i c a l Survey of Canada, 

Memoir 135, 87 pp. ( I n c l u d e s GSC map no. 1965, s c a l e , 1:63,360). 
A g e o l o g i c a l i n v e s t i g a t i o n of the F r a s e r R i v e r d e l t a and v i c i n i t y and a 

study of the t e r t i a r y rocks which u n d e r l i e a c o n s i d e r a b l e p a r t of the a r e a . 
D r i l l i n g f o r o i l and gas has been c a r r i e d on f o r s e v e r a l years and has 
f u r n i s h e d c o n s i d e r a b l e I n f o r m a t i o n r e g a r d i n g the c h a r a c t e r and s t r u c t u r e of 
the r o c k s . T h i s I n f o r m a t i o n 1s embodied i n the p r e s e n t r e p o r t , which d e a l s 
a l s o w i t h sands, g r a v e l s , and c l a y s . 

The a r e a g e o l o g i c a l l y mapped extends from the I n t e r n a t i o n a l Boundary t o 
the n o r t h shore of B u r r a r d I n l e t and from a n o r t h and south l i n e through 
F o r t Langley to the S t r a i t of G e o r g i a . 

JONES, R.K., 1977. 
S u r f i c i a l M a t e r i a l s of the Southwestern F r a s e r Lowland. Lands 

D i r e c t o r a t e , F i s h e r i e s and Environment Canada. Vancouver, B.C. March 1977. 
The southwestern F r a s e r Lowland has had a complex g e o l o g i c a l h i s t o r y 

which has r e s u l t e d 1n t h i c k d e p o s i t s of d i v e r s e o r i g i n and a s e r i e s of 
landforms r e l a t i v e l y uncommon i n B r i t i s h Columbia. The purpose of t h i s map 
i s to p r e s e n t a s y n t h e s i s and c o r r e l a t i o n of e x i s t i n g I n f o r m a t i o n on the 
d i s t r i b u t i o n and e x t e n t of s u r f i c i a l m a t e r i a l s 1n both t e r r e s t r i a l and 
n e a r s h o r e marine environments of the a r e a . 

JONES, W.C., 1963 (June 18). 
S t a b i l i t y of Lower F r a s e r V a l l e y Dykes. B r i t i s h Columbia. Department 

of Mines and Petroleum Resources. V i c t o r i a . 15 pp. 
Reports a s e r i e s of 71, 4 0 - f o o t t e s t cores bored I n t o and under F r a s e r 

R i v e r dykes. Analyses of sedimentary p r o p e r t i e s were prepared as w e l l - l o g s 
and a r e recorded i n a t l a s form 1n the f i l e s of the B r i t i s h Columbia Water 
Resources S e r v i c e (not 1n t h i s r e p o r t ) . 
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JONYS, C.K., 1976. 

" A c o u s t i c Measurement of Sediment T r a n s p o r t " , S c i e n t i f i c S e r i e s No. 66, 
Environment Canada, Inland Waters D i r e c t o r a t e , 105 pp. 

T h i s r e p o r t summarizes l a b o r a t o r y and f i e l d i n v e s t i g a t i o n s to determine 
whether bedload movement i n g r a v e l - b e d r i v e r s can be d e t e c t e d by a c o u s t i c 
measurements. F i e l d s t u d i e s were conducted i n 1973 and 1974 on the F r a s e r 
R i v e r a t A g a s s i z and the Vedder R i v e r . Underwater n o i s e measurements were 
recorded w i t h two d i f f e r e n t hydrophone systems a t a number of s t a t i o n s 
a c r o s s the r i v e r s and a t d i f f e r e n t d i s t a n c e s above the r i v e r beds. 
Measurements of bedload w i t h c o n v e n t i o n a l basket samplers were a l s o r e p o r t e d 

I t was concluded t h a t bedload generated n o i s e c o u l d not be i d e n t i f i e d 
from the underwater r i v e r sound s p e c t r a between 30 Hz - 50 Hz because of the 
masking by background n o i s e s o u r c e s . 

KEANE, J.C.B., 1957 ( F e b r u a r y ) . 
Report on the Hydrometric Surveys, and D i s c h a r g e Computations f o r the 

F r a s e r R i v e r E s t u a r y f o r May, June and August, 1954. D o m i n i o n - P r o v i n c i a l 
Board, F r a s e r R i v e r B a s i n . V i c t o r i a , B r i t i s h Columbia. 25 pp. + Appendices 

Reports r e s u l t s of an i n v e s t i g a t i o n i n t o methods f o r e s t i m a t i n g 
d i s c h a r g e and sediment t r a n s p o r t below Hope on the b a s i s of stage 
measurements o n l y , u s i n g r e l a t i o n s h i p s p r o j e c t e d from Hope. T r i a l 
o b s e r v a t i o n s run i n May, June and August, 1954, a r e used t o t e s t the 
computational methods. (Marked " C o n f i d e n t i a l , not to be p u b l i s h e d w i t h o u t 
the a u t h o r i t y of the F r a s e r R i v e r Board"). 

KELLERHALS, P. and MURRAY, J.W., 1969. 
T i d a l F l a t s a t Boundary Bay, F r a s e r R i v e r D e l t a , B r i t i s h Columbia. 

B u l l e t i n of Canadian Petroleum Geology, 17: 67-91. 
In Boundary Bay, on the south s i d e of the F r a s e r D e l t a , sandy t i d a l 

f l a t s extend 2.5 mi seaward. Four main s e d l m e n t o l o g i c - h y d r o l o g l c d i v i s i o n s 
e x i s t - the s a l t marsh, and the h i g h , i n t e r m e d i a t e and low t i d a l f l a t s . 
Each d i v i s i o n i s c h a r a c t e r i z e d by d i s t i n c t d r a i n a g e and sedimentary 
s t r u c t u r e s p l u s a d i a g n o s t i c f l o r a l and f a u n a l assemblage. 

The s a l t marsh, bounded landward by an a r t i f i c i a l d i k e , 1s I n c i s e d by 
meandering t i d a l creeks and c o n t a i n s f r e s h - w a t e r ponds. The seaward p o r t i o n 
of the marsh i s covered w i t h a dense growth of halophytes whereas normal 
t e r r e s t r i a l p l a n t s dominate on the landward p o r t i o n . P o o r l y s t r a t i f i e d , 
s i l t y and sandy peat i s a c c u m u l a t i n g throughout the a r e a . In the western 
p a r t of the Bay the marsh 1s p r o g r a d l n g over the high f l a t s , whereas to the 
e a s t i t has receded a t l e a s t 0.75 mi s i n c e 4350 years B.P. The high t i d a l 
f l a t s , bounded landward by the s a l t marsh, have an i r r e g u l a r , Incomplete 
d r a i n a g e system. In the w i n t e r sand covers the high f l a t s , but 1n summer 
blue-green a l g a l mats spread over the s u r f a c e , p a r t i c u l a r l y on the upper 
landward s i d e . Thus, a v a r v e - U k e s t r a t i f i c a t i o n i s produced. 
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In c o n t r a s t , the I n t e r m e d i a t e t i d a l f l a t s have a w e l l - d e v e l o p e d 

d e n d r i t i c d r a i n a g e system, they are d e v o i d of v e g e t a t i o n and are composed 
p r i n c i p a l l y of f i n e to medium-grained sand which i s c o n t i n u a l l y being 
re-worked by s h i f t i n g channels and fauna. The low t i d a l f l a t s a re I n c i s e d 
by deeper, more s t a b l e c h a n n e l s , i n which high f l o w v e l o c i t i e s produce 
dunes. E e l - g r a s s meadows f l a n k the s i d e s of the channels and the s h e l l beds 
are I n t e r p r e t e d as l a g d e p o s i t s . 

The average r a t e of s e d i m e n t a t i o n f o r the l a s t 4350 years i s 0.42 
mm/yr. The Index of re-work1ng on the high t i d a l f l a t s i s 12. 

KELLERHALS ENGINEERING SERVICES, LTD., 1984. 
Review of sediment survey program, lower F r a s e r R i v e r , B r i t i s h 

Columbia. Report f o r Sediment Survey S e c t i o n , Water Survey of Canada, Water 
Resources Branch, Environment Canada, v a r i o u s p a g i n a t i o n . 

Reviews the program of the Water Survey of Canada, i n i t i a t e d i n 1965, 
and makes recommendations f o r f u r t h e r work. 

KIDD, G.J.A., 1952 ( A p r i l 1 ) . 
I n t e r i m Report: S e d i m e n t a t i o n Programme. For the D o m i n i o n - P r o v i n c i a l 

Board, F r a s e r R i v e r B a s i n . B r i t i s h Columbia. Department of Lands and 
F o r e s t s . Water Ri g h t s Branch. Water I n v e s t i g a t i o n s D i v i s i o n . Report 321. 
5 pp. + t a b l e s . 

Reports r e s u l t s of the second year's programme of suspended sediment 
t r a n s p o r t o b s e r v a t i o n s on the F r a s e r R i v e r (1951). 

KIDD, G.J.A., 1953 ( A p r i l 15). 
F r a s e r R i v e r Suspended Sediment Survey: I n t e r i m Report f o r P e r i o d 

1949-1952. B r i t i s h Columbia Department of Lands and F o r e s t s . Water Ri g h t s 
Branch. Water I n v e s t i g a t i o n s D i v i s i o n . Report 322. 44 pp. + f i g s . + 
a d d i t i o n a l memoranda on Methods of G r a i n S i z e A n a l y s i s . 

T h i s r e p o r t covers the development and p r o g r e s s of the F r a s e r R i v e r 
Suspended Sediment Survey f o r the p e r i o d 1949 to 1952. 

The p r o c e d u r e s , methods and equipment used i n o b t a i n i n g and a n a l y s i n g 
samples are d e s c r i b e d i n some d e t a i l . Data and c a l c u l a t e d r e s u l t s a r e 
t a b u l a t e d and a r e a l s o shown 1n g r a p h i c a l form where a p p l i c a b l e . R e s u l t s 
a r e d i s c u s s e d and c o n c l u s i o n s made wherever p o s s i b l e . 

The F r a s e r R i v e r i s not a heavy suspended sediment b e a r i n g r i v e r 1n 
comparison t o famous suspended sediment laden streams such as the C o l o r a d o 
1n the U n i t e d S t a t e s . However, the r a t e of e r o s i o n from c e r t a i n u n p r o t e c t e d 
areas 1s p r o b a b l y h i g h . As y e t the d a t a o b t a i n e d 1s of s h o r t d u r a t i o n and 
I n s u f f i c i e n t as the b a s i s f o r f i r m c o n c l u s i o n s . 

KIVISILD, H.R., 1959. 
"The E f f e c t of D e n s i t y C u r r e n t s on Deas I s l a n d Tunnel S i n k i n g 

O p e r a t i o n s " . 8th Congress I n t e r n a t i o n a l A s s o c i a t i o n of H y d r a u l i c Research, 
Paper 11-C, 23 pp. 
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Deas I s l a n d Tunnel has a 2100 f t . subaqeous s e c t i o n under the F r a s e r 

R i v e r i n i t s t i d a l range. During low d i s c h a r g e p e r i o d s , t i d a l waves of s a l t 
water reach the tunnel s i t e . These d e n s i t y c u r r e n t s cause f l o w r e v e r s a l s , 
i r r e g u l a r v e l o c i t y p a t t e r n s and water d e n s i t y changes of c o n s i d e r a b l e 
magnitude. 

The subaqeous p a r t of the tunnel c o n s i s t s of s i x p r e c a s t elements, each 
weighing about 18500 ton s . These elements were c a s t i n a drydock and l a t e r 
towed to the s i t e and sunk Into a t r e n c h dredged i n the r i v e r bottom. A 
high pumping c a p a c i t y was r e q u i r e d to c o n t r o l the water b a l l a s t i n s i d e the 
elements. The d i f f e r e n c e i n buoyancy caused by v a r y i n g water d e n s i t y had to 
be c l o s e l y monitored d u r i n g the s i n k i n g o p e r a t i o n . 

KL0HN LE0N0FF CONSULTANTS LTD., 1974. 
"Subsurface I n v e s t i g a t i o n Report - Richmond Dykes". 
S o i l s data from a s e r i e s of t e s t h o l e s a r e recorded f o r a n a l y z i n g the 

s t a b i l i t y of the r i v e r bank. Piezometer r e s u l t s on groundwater l e v e l s and 
t i d a l f l u c t u a t i o n s are i n c l u d e d . 

LANGLEY, H.I., 1971. 
An Experiment i n Bedload Sampling by Pumping. Canada. Department of 

P u b l i c Works, Vancouver, B.C. 19 pp. + F i g u r e s and Maps. 
The range of v e l o c i t i e s and p a r t i c l e s i z e s covered 1n t h i s experiment 

i s a very narrow one i n r e l a t i o n to the spectrum covered by the F r a s e r R i v e r 
system. For example, t h i s experiment d i d not extend Into the range 
i n v o l v i n g major bedwaves. However, 1t would appear t o be f a i r to say t h a t 
such an experiment c o u l d p o i n t the way toward more comprehensive 
o b s e r v a t i o n s on a l a r g e r s c a l e . The study demonstrated: 
1. Measurement of suspended load i n the bottom 12" i s of v a l u e a t l e a s t 
equal t o the study of bed l o a d . 
2. A r e l a t i v e l y l a r g e amount of I n f o r m a t i o n can be secured 1n a s h o r t 
time and a t moderate c o s t by u s i n g the pumping method f o r sediment 
i n v e s t i g a t i o n s . 
3. The s u p p o r t i n g program of suspended load o b s e r v a t i o n s was v a l u a b l e 
i n c o m pleting the sediment t r a n s p o r t p i c t u r e and i n e s t a b l i s h i n g 
c o n f i d e n c e i n the a c c u r a c y of the t e s t . 

Deals w i t h bed load sampling experiment on North Arm of F r a s e r . F i g u r e 
12 shows bedload v a r i a t i o n s f o r a p e r i o d of 48 hours (June 16-18, 1971). 

LANGLEY, H.I., 1973. 
An Experiment i n Bed Load Sampling by Pumping in. Canada. N a t i o n a l 

Research C o u n c i l , A s s o c i a t e Committee on Geodesy and Geophysics, 
Subcommittee on Hydrology, F l u v i a l Processes and S e d i m e n t a t i o n . 9th 
Hydrology Symposium. U n i v e r s i t y of A l b e r t a , Edmonton, May 8 and 9, 1973. 
P r o c e e d i n g s , Canada Dept. of the Environment, Inland Waters D i r e c t o r a t e , 
320-324. 

As p r e v i o u s r e f e r e n c e . 
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LANGLEY, I . , 1975. 

Bedload Sampling By Pumping, P u b l i c Works Canada, P a c i f i c Region, 
Marine E n g i n e e r i n g , Vancouver, B.C., 72 pp. 

Bedload sampling was c a r r i e d out on the main channel of the F r a s e r 
R i v e r Immediately downstream of New Westminster between June 27-30, 1972. 
During t h i s time the t i d a l l y averaged d a i l y d i s c h a r g e reached up to 10100 
nfl/s a t Port Mann and Instantaneous d i s c h a r g e s exceeded 14700 m 3/s. The 
h i g h e s t c u r r e n t v e l o c i t i e s reached 2.4 m/s and water depths reached up t o 12 
m. Although bedforms were not measured d u r i n g the study p r e v i o u s s t u d i e s 
suggest l a r g e dunes having h e i g h t s up t o 3-5 m would have been p r e s e n t 
d u r i n g the sampling. 

Approximately 48 hours of near continuous bedload and suspended load 
measurements were o b t a i n e d d u r i n g the p e r i o d of study. The I n v e s t i g a t i o n 
appears to demonstrate t h a t bedload sampling by pumping 1s f e a s i b l e 1n the 
main sand-bed channel of the F r a s e r R i v e r d u r i n g l a r g e f r e s h e t s . The main 
advantages of the method 1s t h a t very l a r g e samples can be c o l l e c t e d a t 
f r e q u e n t I n t e r v a l s . I t was suggested t h a t the equipment c o u l d be used t o 
f i e l d c a l i b r a t e more c o n v e n t i o n a l b a s k e t - t y p e bedload samplers. 

LASALLE HYDRAULIC LABORATORIES LTD., 1967. 
F r a s e r R i v e r Improvements, H y d r a u l i c Model S t u d i e s of the Carey's P o i n t 

- Rosedale Reach, u n p u b l i s h e d r e p o r t to Department of P u b l i c Works, 40 p. 
Channel I n s t a b i l i t y and e r o s i o n are documented 1n the v i c i n i t y of 

R o s e d a l e - G r e y e l l Slough between 1952 and 1966. The I n s t a b i l i t y 1n t h i s 
reach was t r i g g e r e d by bank e r o s i o n a l o n g the North s i d e of the r i v e r 
upstream of the A g a s s i z - R o s e d a l e b r i d g e . T h i s e r o s i o n caused a change i n 
f l o w alignment downstream of the b r i d g e which Induced f u r t h e r channel 
s h i f t i n g and d i v e r s i o n of f l o w i n t o G r e y e l l Slough. E r o s i o n c o n t r o l 
measures were designed w i t h the a i d of a movable bed h y d r a u l i c model. 
Channel s h i f t maps, bed m a t e r i a l d a t a and channel c r o s s - s e c t i o n s a r e 
i n c l u d e d 1n the r e p o r t . 

LAVKULICH, L.M., 1971. 
A l l u v i a l s o i l s of the Lower F r a s e r V a l l e y , B r i t i s h Columbia, t h e i r 

p r o p e r t i e s and u t i l i z a t i o n . 12th P a c i f i c S c i e n c e Congress, Canberra, 
A u s t r a l i a , 18 August - 3 September P r o c e e d i n g s , V o l . 1 ( a b s t r a c t ) , p. 17. 

LEACH, T.A.J., 1951. 
I n v e s t i g a t i o n s on the F r a s e r R i v e r B a s i n c a r r i e d out d u r i n g 1951. 

B r i t i s h Columbia, Department of Lands and F o r e s t s , Water R i g h t s Branch. 
Water I n v e s t i g a t i o n s D i v i s i o n . Report No. 282. 7 pp. + Drawings. 

Mentions the e s t a b l i s h m e n t of the suspended sediment t r a n s p o r t 
o b s e r v a t i o n programme i n 1950. Comments on g r a v e l bar f o r m a t i o n i n 
C o q u i t l a m R i v e r . 
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LEACH, T.A.J., 1952. 

I n v e s t i g a t i o n s on the F r a s e r R i v e r B a s i n c a r r i e d out d u r i n g the year 
1952 by the Water Rights Branch. B r i t i s h Columbia. Department of Lands and 
F o r e s t s . Water Rights Branch. Water I n v e s t i g a t i o n s D i v i s i o n . Report No. 
283. 9 pp. + Drawings. 

Reviews the schedule of suspended sediment t r a n s p o r t o b s e r v a t i o n s . 
I n d i c a t e s d e t a i l e d mapping and groundwater l e v e l s monitored 1n the 
Harr1son-Agass1z a r e a . 

LEAMING, S., 1968. 
Sand and Gravel 1n the S t r a i t of G e o r g i a a r e a . G e o l o g i c a l Survey of 

Canada, Paper 66-60; 149 pp. I n c l u d e s l o c a t i o n and comments on 1n 
r e c e n t a l l u v i u m . 

LEE, J.C.Y., LYONS, R.O., 1980. 
"JSIM Users' Manual - Computer Program f o r F r a s e r R i v e r Flood C o n t r o l 

S i m u l a t i o n " . Water P l a n n i n g and Management Branch, Environment Canada. 
Techniques f o r s t u d y i n g the f l o o d c o n t r o l e f f e c t i v e n e s s o f a system of 

proposed r e s e r v o i r s 1n the F r a s e r R i v e r b a s i n are p r e s e n t e d . By u s i n g a 
mathematical approach a c r i t i c a l f l o o d hydrograph 1s e s t i m a t e d . With the 
b e s t use of a v a i l a b l e upstream r e s e r v o i r s t o r a g e , r e g u l a t e d water l e v e l s a t 
the f l o o d damage c e n t e r are d e r i v e d . 

LEE, J.C.Y., LYONS, R.O., 1982. 
"Flood F o r e c a s t i n g f o r F r a s e r R i v e r a t Hope u s i n g PREDICT", Water 

Pl a n n i n g _ Management Branch, Environment Canada. 
The PREDICT - computer program was w r i t t e n I n i t i a l l y t o p r e d i c t the 

peak d i s c h a r g e t h a t might occur under the most severe c o n d i t i o n s d u r i n g a 
f r e s h e t p e r i o d on the F r a s e r R i v e r . I t has been w r i t t e n 1n a g e n e r a l manner 
so t h a t 1t can be a p p l i e d to any o t h e r r i v e r t h a t undergoes a l a r g e snowmelt 
f r e s h e t . A l s o 1t c o u l d be a p p l i e d , w i t h d i f f e r e n t Input parameter v a l u e s to 
p r e d i c t the t y p i c a l hydrograph t h a t 1s l i k e l y to o c c ur from such a b a s i n . 

LEVINGS, CD., 1980. 
Consequences of T r a i n i n g W a l l s and J e t t i e s on H a b i t a t s a t Two B r i t i s h 

Columbia E s t u a r i e s , C o a s t a l E n g i n e e r i n g , 4, pp. 111-136. 
T h i s r e p o r t d e s c r i b e s the Impacts of r i v e r t r a i n i n g s t r u c t u r e s and 

j e t t i e s on a q u a t i c h a b i t a t a t Sturgeon Banks, F r a s e r R i v e r and a t the 
Squamish R i v e r e s t u a r y . 

On Sturgeon Banks s e d i m e n t a t i o n p a t t e r n s have been d i s t u r b e d by the 
placement of dredge s p o i l 1n the I n t e r t i d a l zone between the Iona Causeway 
and the North Arm J e t t y . Wave a c t i o n and longshore c u r r e n t s have 
r e d i s t r i b u t e d t h i s m a t e r i a l and c r e a t e d prominent sand waves w i t h amplitudes 
of 0.2-0.5 m and wavelengths of 10-20 m. The sand waves have In c r e a s e d the 
r e l i e f on Sturgeon Banks and have all o w e d f i n e sediments to be trapped 1n 
the troughs of the bedforms. 
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On southern Sturgeon Bank a 1 m deep t r e n c h has developed a l o n g the 

nor t h s i d e of the S t e v e s t o n North J e t t y . Scour holes developed 1n the t i d a l 
f l a t s w i t h i n weeks of c o n s t r u c t i o n of f o u r low s i l l s 1n the j e t t y i n 1978. 
Rapid expansion of marsh on p a r t s of Sturgeon Bank was a t t r i b u t e d to 
c o n s t r u c t i o n of the a i r p o r t causeway on Sea I s l a n d 1n 1962. 

Some g e n e r a l g u i d e l i n e s were pre s e n t e d f o r e s t i m a t i n g the time s c a l e s 
f o r e c o l o g i c a l Impacts t o dev e l o p a f t e r c o n s t r u c t i o n of j e t t i e s . I t was 
concluded t h a t many Impacts a s s o c i a t e d w i t h changes 1n s a l i n i t y d i s t r i b u t i o n 
and s e d i m e n t a t i o n p a t t e r n s w i l l d evelop over time spans of decades or more. 

LUTERNAUER, J.L., 1975. 
" F r a s e r D e l t a S e d i m e n t a t i o n , Vancouver, B r i t i s h Columbia", 1n Report of 

A c t i v i t i e s P a r t A. G e o l o g i c a l Survey of Canada Paper 75-1 A, pp. 467-468. 
T h i s p r o j e c t was I n i t i a t e d to p r o v i d e a g e o l o g i c a l / s e d l m e n t o l o g l c a l 

knowledge base of the F r a s e r R i v e r D e l t a which would h e l p p r e d i c t 
environmental consequences of sediment budget d i s r u p t i o n s . 

E f f o r t s were made to monitor the response of the d e l t a to seas o n a l 
f l u c t u a t i o n s of the l o c a l w a v e - c u r r e n t - r i v e r c l i m a t e . T h i s was planned to 
be accomplished by sampling and b a t h y m e t r i c a l l y s u r v e y i n g the d e l t a s l o p e 
both s h o r t l y a f t e r e r o s i v e w i n t e r s t o r m s had su b s i d e d and a f t e r the summer 
f r e s h e t had d e p o s i t e d i t s load a c r o s s the d e l t a f r o n t . 

LUTERNAUER, J.L., 1975. 
" F r a s e r D e l t a S e d i m e n t a t i o n , Vancouver, B r i t i s h Columbia", i n Report of 

A c t i v i t i e s P a r t B, G e o l o g i c a l Survey of Canada Paper 75-18, pp. 171-172. 
The f i r s t s e r i e s of sediment sampling o p e r a t i o n s f o r t h i s p r o j e c t , 

i n i t i a t e d 1n 1974, was completed w i t h the October-November p o s t - f r e s h e t 
sediment surveys of the western d e l t a f r o n t s l o p e and t i d a l f l a t s . 

The g r a i n s i z e a n a l y s i s of the sediment sampling program a r e p r e s e n t e d , 
s h o r t term m o r p h o l o g i c a l and sedimentary changes a l o n g the western d e l t a 
f r o n t of the F r a s e r R i v e r a re a l s o documented. 

LUTERNAUER, J.L., 1976. 
" F r a s e r D e l t a S e d i m e n t a t i o n , Vancouver, B r i t i s h Columbia", 1n Report of 

A c t i v i t i e s P a r t A, G e o l o g i c a l Survey of Canada Paper 76-1 A, pp. 213-219. 
T h i s paper d e t a i l s the broad morphologic c h a r a c t e r of the d e l t a f r o n t 

and p r e s e n t s a p r e l i m i n a r y c o m p i l a t i o n of s e d i m e n t o l o g i c d a t a a c q u i r e d t o 
da t e . In a d d i t i o n , echo-sounding r e c o r d s I n d i c a t e t h a t i n g e n e r a l the s l o p e 
of the d e l t a i s f r e e of r e l i e f where i t 1s not c u t by major canyons. 

LUTERNAUER, J . , 1976. 
" F r a s e r D e l t a S e d i m e n t a t i o n , Vancouver, B r i t i s h Columbia," Report of 

a c t i v i t i e s P a r t B, G e o l o g i c a l Survey of Canada Paper 76-1B, pp. 169-171. 
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A p r e l i m i n a r y a p p r a i s a l of the r e l i e f ( e x c l u s i v e of continuous canyons) 

on the F r a s e r D e l t a s l o p e was c a r r i e d out employing echo sounding r e c o r d s 
o b t a i n e d by the Canadian H y d r o l o g l c S e r v i c e . 

Over much of the s l o p e t h e r e 1s l i t t l e or no r e l i e f . S i g n i f i c a n t 
r e l i e f (2 to 5 m) 1s apparent o n l y on I s o l a t e d segments of the n o r t h e r n 
c e n t r a l , and southernmost s l o p e o f f Roberts Bank. The g e n t l y r o l l i n g 
morphology (on a 1 to 3 degree s l o p e ) 1n these areas may be main t a i n e d by 
the f r e s h e t - r e l a t e d dumping of c o a r s e r sediment which subsequently i s 
t r a n s p o r t e d downslope a l o n g f i n e r s c a l e t r i b u t a r y canyons or i n c i p i e n t 
l a r g e r s c a l e canyons and/or by mass w a s t i n g . 

LUTERNAUER, J.L., 1977. 
" F r a s e r D e l t a S e d i m e n t a t i o n , Vancouver, B r i t i s h Columbia". Report of 

A c t i v i t i e s P a r t A, G e o l o g i c a l Survey of Canada Paper 77-1A, pp. 65-72. 
The author p r e s e n t s the d e t a i l e d g r a i n s i z e a n a l y s i s on 25 s h o r t c o r e s 

o b t a i n e d from the F r a s e r D e l t a t i d a l f l a t s d u r i n g the summer of 1975. From 
t h i s data i t 1s apparent t h a t sedimentary p r o c e s s e s on the F r a s e r D e l t a 
t i d a l f l a t s can be e x c e e d i n g l y v a r i a b l e both i n time and space. 

A l s o i n c l u d e d 1n the r e p o r t a r e the r e s u l t s of a p r e l i m i n a r y 
r e c o n n a i s s a n c e s i d e - s c a n survey of one of the zones of high r e l i e f on the 
d e l t a s l o p e . I t was found t h a t the r e l i e f can be a t t r i b u t e d to the presence 
of megarlpples on the sandy sea f l o o r . 

LUTERNAUER, J.L., 1980. 
"Genesis of Morphologic F e a t u r e s on the Western F r o n t of the F r a s e r 

R i v e r , B r i t i s h Columbia - S t a t u s of Knowledge" In The C o a s t l i n e s of Canada, 
S.B. McCann (Ed.) G e o l o g i c a l Survey of Canada Paper 80-10, p. 381-396. 

Major morphologic f e a t u r e s on the western f r o n t of the F r a s e r R i v e r 
d e l t a I n c l u d e : sand s w e l l s , mud pools and d e n d r i t i c d r a i n a g e networks on 
the t i d a l f l a t s : g u l l i e s ( s e a v a l l e y s ) and sandwaves on the s l o p e . The 
c h a r a c t e r and e x t e n t of thes e f e a t u r e s a re d e s c r i b e d . 

LUTERNAUER, J.L. and MURRAY, J.W., 1973. 
Sedi m e n t a t i o n on the Western D e l t a - F r o n t of the F r a s e r R i v e r , B r i t i s h 

Columbia. Canadian J o u r n a l of E a r t h S c i e n c e s , 10; 1642-1663. 
The broad p a t t e r n s of s e d i m e n t a t i o n and e r o s i o n on the western 

d e l t a - f r o n t of the F r a s e r R i v e r a re d e s c r i b e d on the b a s i s of a d e t a i l e d 
s e d i m e n t o l o g l c a l survey and t h r e e s u c c e s s i v e b a t h y m e t r i c s u r v e y s . 

The surveyed p o r t i o n of the d e l t a - f r o n t can be s u b - d i v i d e d i n t o t h r e e 
sedimentary environments: s a l t marsh, main p l a t f o r m , and upper f o r e - s l o p e . 
The s a l t marsh l i e s near high t i d e l e v e l and i s a f l a t to hummocky, 
vegetated zone about 0.5 mi (1 km) wide, having sediments w i t h a mean g r a i n 
s i z e f i n e r than 4 u (0.063 mm). The main p l a t f o r m (which i n c l u d e s the 
t i d a l f l a t s below the s a l t marsh) i s the zone t h a t s l o p e s g r a d u a l l y f o r 
about 4 mi (6 km) from the s a l t marsh to the break i n s l o p e a t a p p r o x i m a t e l y 
30 f t (9 m) below lowest normal t i d e l e v e l . I t 1s mantled mainly w i t h 1.5 
u to 3 u (0.35 mm to 
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0.125 mm) r i p p l e d sand. The upper f o r e - s l o p e has here been d e s i g n a t e d as 
t h a t p o r t i o n of the d e l t a - f r o n t e x t e n d i n g from the main p l a t f o r m to the 
l i m i t of the b a t h y m e t r i c survey (-300 f t ) (-90 m). The g r a d i e n t of the 
upper f o r e - s l o p e 1s v a r i a b l e and a t t a i n s a maximum I n c l i n a t i o n of 
a p p r o x i m a t e l y 1 2 ° . Upper f o r e - s l o p e sediments a r e muddy a t , and n o r t h of 
the main r i v e r c h a n n e l , but c o n s i s t mostly of sand south of t h e r e . The 
sharp t r a n s i t i o n between p l a t f o r m sand and muddy f o r e - s l o p e sediment n o r t h 
of the main channel suggests t h a t the -30 f t (-9 m) contour t h e r e denotes 
the maximum depth of v i g o r o u s wave and c u r r e n t a c t i o n . 

Bathymetric surveys conducted 1n 1968 and A p r i l and August 1972 coupled 
w i t h a c a l c u l a t i o n of the gross sediment budget of the western d e l t a - f r o n t 
r e v e a l t h a t , as a consequence p r o b a b l y of l o c a l p h y s i c a l oceanography and 
confinement and d r e d g i n g of the main c h a n n e l , y e a r l y f r e s h e t d e p o s i t i o n 1s 
promoting the advance of the d e l t a - f r o n t p r i n c i p a l l y o f f the main channel 
and seems s u f f i c i e n t , a t l e a s t , to m a i n t a i n the s t a b i l i t y of the upper 
f o r e - s l o p e n o r t h of t h e r e . However, on the southernmost segment of the 
western d e l t a - f r o n t , p r e v a i l i n g c o n d i t i o n s have brought about the r e t r e a t of 
the upper f o r e - s l o p e a t l e a s t d u r i n g the p e r i o d 1968-1972. 

LUTERNAUER. J.L.. SWAN, D., LINDEN, R.H., 1976. 
Sand Waves on the S o u t h e a s t e r n Slope of Roberts Bank, F r a s e r R i v e r 

D e l t a , B r i t i s h Columbia, C u r r e n t Research, P a r t A, G e o l o g i c a l Survey of 
Canada, Paper 78-1A, p. 351-356. 

Sand waves w i t h i n a 4 Km2 segment of Roberts Bank was surveyed w i t h 
s i d e scan sonar and c o n v e n t i o n a l echo soundings. L o c a l c u r r e n t v e l o c i t i e s 
.3 m above the bottom were monitored f o r a p e r i o d of 94 days. The o v e r a l l 
wave c r e s t o r i e n t a t i o n 1s normal to the dominant t i d a l c u r r e n t f l o w 
d i r e c t i o n . Maximum wave h e i g h t s I n c r e a s e from 2 t o 3 m and wave l e n g t h s 
I n c r e a s e from 15 t o 30 m west to e a s t . On the b a s i s of l i m i t e d c u r r e n t 
o b s e r v a t i o n s 1t was s p e c u l a t e d t h a t t i d a l c u r r e n t v e l o c i t i e s a r e high enough 
to permit g e n e r a l sediment motion a t l e a s t 10% of the time and t h a t t h e r e i s 
a net w e s t e r l y t r a n s p o r t of sand. 

LUTERNAUER, J.L., FINN, W.D., 1983. 
S t a b i l i t y of the F r a s e r R i v e r D e l t a F r o n t . Canadian G e o t e c h n i c a l 

J o u r n a l , 20, pp. 603-616. 
The d i s t r i b u t a r y f r o n t d e p o s i t s of the d e l t a c o n s i s t mainly of 

i n t e r l a y e r e d sand and s i l t and l i e i n one of the most s e i s m i c a l l y a c t i v e 
zones i n Canada. Slope angles on the d e l t a vary from 23° a t the head t o 
1-2° w i t h i n 2 km beyond the t i d a l f l a t s . Formation of g u l l i e s which c r e a s e 
the d e l t a s l o p e p r o b a b l y are I n i t i a t e d by f a i l u r e of oversteepened d e p o s i t s 
a t a channel mouth. I n t e r p r e t a t i o n of p e n e t r a t i o n t e s t d a t a suggests t h a t 
p r e v i o u s a n a l y s e s have o v e r e s t i m a t e d f a i l u r e p o t e n t i a l . I t i s e s t i m a t e d 
t h a t the s l o p e s may w i t h s t a n d an earthquake w i t h a d u r a t i o n of 15 
s i g n i f i c a n t c y c l e s of motion a t a peak a c c e l e r a t i o n 1n the range of 11-13% G. 
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MACDONALD, J.L., 1957. 

" H i s t o r y of Dykes and Drainage 1n B.C." T r a n s a c t i o n s of the 10th 
B r i t i s h Columbia N a t u r a l Resource Conference, V i c t o r i a , B.C. B r i t i s h 
Columbia N a t u r a l Resources Conference, pp. 75-85. 

A h i s t o r y of dyking and dr a i n a g e 1n the F r a s e r V a l l e y from 1864 to 
1948, w i t h a d i s c u s s i o n of d e s i g n t r e n d s 1n the 1950s. 

MACKINTOSH, E.E. and GARDNER, E.H., 1966. 
A M l n e r a l o g i c a l and Chemical Study of Lower F r a s e r A l l u v i a l Sediments. 

Canadian J o u r n a l of S o i l S c i e n c e , 46; 37-46. 
M l n e r a l o g i c a l and chemical a n a l y s e s were conducted on samples 

r e p r e s e n t i n g F r a s e r R i v e r sediments d e p o s i t e d under f r e s h w a t e r and seawater 
environments. The a n a l y s e s i n d i c a t e d these sediments to be h i g h l y d e t r i t a l 
1n n a t u r e , dominantly r e f l e c t i n g t h e i r source a r e a and being i n f l u e n c e d to a 
l e s s e r degree by marine d i a g e n e s i s . I n d i c a t i o n s of d i a g e n e s i s were most 
pronounced 1n sediments from the n e r i t l c environment. These were 
c h a r a c t e r i z e d by a r e d u c t i o n i n the co n t e n t of e x p a n d i n g - l a t t i c e m i n e r a l s . 
The average non-exchangeable K, Mg, and Ca co n t e n t s of the c l a y f r a c t i o n s 
were c o n s i d e r a b l y h i g h e r i n the n e r l t i c and l i t t o r a l sediments than the 
c o r r e s p o n d i n g c o n t e n t s of the f l o o d p l a i n sediments. 

The type of a l l u v i a l d e p o s i t - l a t e r a l a c c r e t i o n , v e r t i c a l a c c r e t i o n , 
or d e l t a i c d e p o s i t i o n - appeared to have l i t t l e I n f l u e n c e on t h e i r c l a y 
m i n e r a l c o n t e n t s . 

MACLEAN, D.A. and KIDD, G.J.A., 1951 (March 1 ) . 
I n t e r i m Report: S e d i m e n t a t i o n Programme. For the D o m i n i o n - P r o v i n c i a l 

Board, F r a s e r R i v e r B a s i n . B r i t i s h Columbia. Department of Lands and 
F o r e s t s . Water Ri g h t s Branch. Water I n v e s t i g a t i o n s D i v i s i o n . Report 320, 
7 pp. + f i g s . 

R e s u l t s of the f i r s t year's suspended sediment t r a n s p o r t o b s e r v a t i o n 
programme on the F r a s e r R i v e r ( a t Hope, 1950). 

MANNERSTROM, M.C. and MCLEAN, D.G., 1985. 
E s t i m a t i n g bedload t r a n s p o r t i n the lower F r a s e r R i v e r . Canadian 

S o c i e t y f o r C i v i l E n g i n e e r i n g , 7th Canadian H y d r o t e c h n l c a l Conference, 
Saskatoon, May 28-31. P r o c e e d i n g s , V o l . IB: 97-116. 

T h i s paper d e s c r i b e s u n c e r t a i n t i e s i n v o l v e d 1n e s t i m a t i n g bedload 
t r a n s p o r t r a t e s 1n the F r a s e r R i v e r near A g a s s i z . Measurements between 1968 
and 1976 are a n a l y z e d . The e r r o r s were found t o be very l a r g e due t o 
u n c e r t a i n t i e s i n sampler c a l i b r a t i o n and o p e r a t i o n and l a r g e random 
v a r i a t i o n s i n t r a n s p o r t r a t e s . E s t i m a t e s of t r a n s p o r t r a t e s were a l s o made 
usi n g a number of bedload formulae. Even formulae developed s p e c i f i c a l l y 
f o r g r a v e l - b e d channels gave a wide range of e s t i m a t e s . 
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MATHEWES, R.W., 1973. 

P a l e o e c o l o g y of P o s t g l a c i a l Sediments 1n the F r a s e r Lowland Region of 
B r i t i s h Columbia. U n i v e r s i t y of B r i t i s h Columbia, Department of Botany, 
Ph.D. T h e s i s , 77 pp. 

The p o s t g l a c i a l v e g e t a t i o n h i s t o r y of the U n i v e r s i t y of B r i t i s h 
Columbia Research F o r e s t and the Y a l e a r e a 1n the F r a s e r Lowland r e g i o n was 
i n v e s t i g a t e d u s i n g percentage and a b s o l u t e p o l l e n a n a l y s i s , m a c r o f o s s i l 
a n a l y s i s , and r a d i o c a r b o n d a t i n g . 

Between a p p r o x i m a t e l y 10,000 B.P. and 8,000 B.P. i n the Y a l e a r e a 
p o l l e n assemblages suggest t h a t the c l i m a t e was r e l a t i v e l y warm and d r y , 
a l t h o u g h n a t u r a l s u c c e s s i o n , topography, and f i r e s might account f o r the 
I n c r e a s e of n o n - a r b o r e a l v e g e t a t i o n observed 1n the i n t e r v a l . 

MATHEWES, R.W., 1973. 
A P a l y n o l o g i c a l Study of P o s t g l a c i a l V e g e t a t i o n Changes 1n the 

U n i v e r s i t y Research F o r e s t , Southwestern B r i t i s h Columbia. Canadian J o u r n a l 
of Botany, 51, 2085-2103. 

The p o s t g l a c i a l v e g e t a t i o n h i s t o r y of the U n i v e r s i t y of B r i t i s h 
Columbia Research F o r e s t was I n v e s t i g a t e d u s i n g percentage and a b s o l u t e 
p o l l e n a n a l y s i s , m a c r o f o s s i l a n a l y s i s , and r a d i o c a r b o n d a t i n g . A marine 
s i l t y c l a y d e p o s i t r e c o r d s the o l d e s t (12,690 + 190 years b e f o r e p r e s e n t 
(B.P.) assemblage of t e r r e s t r i a l p l a n t remains so f a r r e c o v e r e d from the 
p o s t - g l a c i a l of south c o a s t a l B r i t i s h Columbia. Lodgepole p i n e (P1nus 
c o n t o r t a ) dominated t h i s e a r l y v e g e t a t i o n , a l t h o u g h some A b i e s , P i c e a , 
A l n u s , and herbs were a l s o p r e s e n t . Sediment c o r e s from two lakes were a l s o 
s t u d i e d . The o l d e r 1s Marion Lake, where f i v e p o l l e n assemblage zones are 
r e c o g n i z e d , b e g i n n i n g w i t h a p r e v i o u s l y u n d e s c r l b e d assemblage of Pinus 
c o n t o r t a , S a l i x , and Shepherdia i n c l a y o l d e r than 12,350 + 190 B.P. The 
p o l l e n diagram from S u r p r i s e Lake (11,230 +. 230 B.P.) i s d i v i d e I n t o t h r e e 
p o l l e n zones which show the same major t r e n d s of v e g e t a t i o n change as the 
Marion Lake diagram. 

The f i r s t r e p o r t of the p o s t g l a c i a l v e g e t a t i o n h i s t o r y of cedar ( T h u j a 
and perhaps Chamaecyparis) 1n southwestern B r i t i s h Columbia i s p r e s e n t e d 
from p o l l e n and m a c r o f o s s i l a n a l y s e s . 

At about 10,500 B.P. i n both l a k e s , p o l l e n of Douglas f i r (Pseudotsuga 
m e n z i e s l l ) began a r a p i d i n c r e a s e , p r o b a b l y i n response t o c l i m a t i c 
a m e l i o r a t i o n . The p a l y n o l o g i c a l e v i d e n c e , supported by w e l l - p r e s e r v e d 
bryophyte s u b f o s s l l s , suggests t h a t humid c o a s t a l c o n d i t i o n s have p r e v a i l e d 
1n the study a r e a s i n c e about 10,500 B.P. w i t h v i r t u a l l y no e v i d e n c e f o r a 
c l a s s i c a l H y s i t h e r m a l I n t e r v a l between 8,500 B.P. and 3,000 B.P. 

MATHEWES, R.W., BORDEN, C.E., and ROUSE, G.E., 1972. 
New Radiocarbon Dates from the Y a l e Area of the Lower F r a s e r R i v e r • 

Canyon, B r i t i s h Columbia. Canadian J o u r n a l of E a r t h S c i e n c e s , 9; 1055-1057. 
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Three new r a d i o c a r b o n dates from two lakes near Y a l e , B.C. e s t a b l i s h 

t h a t 1 c e - f r e e c o n d i t i o n s e x i s t e d 1n p a r t s of the Lower F r a s e r Canyon as 
e a r l y as 11,430 + 150 B.P. A v o l c a n i c ash l a y e r found 1n both lakes 1s 
c o n s i d e r e d t o have come from the Mount Mazama e r u p t i o n , based on a 
r a d i o c a r b o n date from Squeah Lake. Mention i s made of the p r o b l e m a t i c 
r e l a t i o n s h i p of the t h r e e new dates to post-Vashon chronology i n t h i s a r e a . 

MATHEWES, R.W., ROUSE, G.E. 1975. 
Palyn o l o g y and Pa l e o e c o l o g y of P o s t - G l a c i a l Sediments From the Lower 

F r a s e r Canyon of B r i t i s h Columbia. Canadian J o u r n a l of E a r t h S c i e n c e s , V. 
12, p. 745-756. 

The p o s t - g l a c i a l h i s t o r y of v e g e t a t i o n 1n the Lower F r a s e r Canyon was 
d e s c r i b e d from a n a l y s i s of Lake sediment c o r e s . Three d i s t i n c t p o l l e n 
assemblage zones were d i s t i n g u i s h e d . I n f e r r e d c l i m a t i c v a r i a t i o n s a r e i n 
gen e r a l agreement w i t h e a r l i e r s t u d i e s near Haney. 

MATHEWS, W.H. ( e d i t o r ) , 1968. 
Guidebook f o r G e o l o g i c a l F i e l d T r i p s 1n Southwestern B r i t i s h Columbia. 

U n i v e r s i t y of B r i t i s h Columbia, Department of Geology, Rept. No. 6, 62 pp. 
Contents i n c l u d e I n t r o d u c t i o n t o S t r a t i g r a p h y of southwestern B.C. and 

northwestern Washington; Geomorphology southwestern B.C. and f i e l d t r i p 
Vancouver-Kamloops and r e t u r n . 

Map i l l u s t r a t e s geology of F r a s e r V a l l e y to Y a l e . 

MATHEWS, W.H., 1972. 
Geology of Vancouver area of B r i t i s h Columbia. 24th I n t e r n a t i o n a l 

G e o l o g i c a l Congress. ( M o n t r e a l , P r o v i n c e of Quebec). F i e l d E x c u r s i o n No. 
A05-C05: 47 pp. 

Includes summary co n t e n t s on F r a s e r d e l t a s e d i m e n t a t i o n , pp. 43-44. 

MATHEWS, W.H. and SHEPARD, F.P., 1962. 
Sed i m e n t a t i o n of F r a s e r R i v e r D e l t a , B r i t i s h Columbia, American 

A s s o c i a t i o n of Petroleum G e o l o g i s t s , B u l l . 46; 1416-1443. 
The d e l t a of F r a s e r R i v e r , f i r s t i n v e s t i g a t e d 1n d e t a i l by W.A. 

Johnston i n 1919 has been r e s u r v e y e d and sampled. The s l o p e of the d e l t a 
f r o n t was found to average 1 1/2° but the upper p a r t s of the main channel 
have i n c l i n a t i o n s t h a t range mostly from 1 3/4° to 3 1/2°. G u l l i e s occur 
o f f the main channel and these a r e bordered downslope by h i l l s , both 
f e a t u r e s a p p a r e n t l y the r e s u l t of l a n d s l i d i n g on the d e l t a f r o n t . Near the 
r i v e r mouth the f r o n t has advanced an average of 840 f e e t i n 30 years a t 

> moderate depth, but a p p r e c i a b l y l e s s than t h i s 1n s h a l l o w water. Volume of 
sediment added a n n u a l l y to the d e l t a f r o n t 1s e s t i m a t e d t o be about 700 x 
1 0 6 c u b i c f e e t ; s i l t predominates but sand i s an important c o n s t i t u e n t . 
D e l t a - f r o n t sediments a r e sandy o f f , and south, of the r i v e r mouth, s i l t y on 
the n o r t h . T i d a l movements of sediment-laden waters may account f o r t h i s 
asymmetric d i s t r i b u t i o n . W i t h i n the s i l t y sediment the water c o n t e n t 
Increases r e g u l a r l y w i t h d i s t a n c e from the r i v e r mouth, r e g a r d l e s s of the 
depth of the 
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bottom, and the c l a y : s i l t r a t i o I n c r e a s e s l e s s markedly. P o r o s l t e s and 
l i q u i d and p l a s t i c l i m i t s of the f r e s h l y d e p o s i t e d sediments a re high 
compared w i t h u p l i f t e d g l a c i o m a r i n e and b u r l e d d e l t a i c sediments of s i m i l a r 
t e x t u r e i n the v i c i n i t y of the d e l t a . Much exchangeable c a l c i u m and 
magnesium remain 1n the bottom sediment n o t w i t h s t a n d i n g c o n t a c t w i t h 
s o d i u m - r i c h sea water. 

Recent data w i l l agree w i t h Johnston's e s t i m a t e of 8,000 years f o r the 
age of the d e l t a . Depth of d e l t a i c sediment 1s es t i m a t e d to average almost 
400 f e e t and t o range up t o a t l e a s t 700 f e e t . Environmental c o n d i t i o n s and 
a s s o c i a t e d d e p o s i t s on the d e l t a top and f r o n t a re summarized and the 
c l a s s i c a l d i s t i n c t i o n of f o r e - s e t and bottom-set beds i s not r e a d i l y 
a p p l i c a b l e 1n t h i s example. S p e c u l a t i o n r e g a r d i n g c o n s o l i d a t i o n , based on 
l a b o r a t o r y and t h e o r e t i c a l s t u d i e s suggests t h a t more than j u s t 
g r a v i t a t i o n a l p r e s s u r e p l a y s a p a r t 1n quic k compaction of the sediments of 
t h i s d e l t a . 

MATHEWS, W.H., FYLES, J.G. and NASMITH, H.W., 1970. 
P o s t g l a c i a l C r u s t a l Movements 1n Southwestern B r i t i s h Columbia and 

Adja c e n t Washington S t a t e . Canadian J o u r n a l of E a r t h S c i e n c e s , 7; 690-702. 
Records of former l a n d - s e a r e l a t i o n s h i p s i n southwestern B r i t i s h 

Columbia and a d j a c e n t Washington S t a t e have been e s t a b l i s h e d i n c o n s i d e r a b l e 
d e t a i l by t e r r e s t r i a l and marine s t r a t i g r a p h y , by t e r r e s t r i a l and l i t t o r a l 
landforms, and by a r c h a e o l o g i c a l remains, a i d e d by r a d i o c a r b o n d a t i n g of 
s h e l l s , wood, peat, and c h a r c o a l from c r i t i c a l s i t e s . These r e c o r d s 
I n d i c a t e submergent c o n d i t i o n s a t the time of r e t r e a t of the Vashon 1ce 
sheet, 13,000 years ago, f o l l o w e d by an u n u s u a l l y q u i c k emergence of s e v e r a l 
hundred f e e t b y about 12,000 years ago. In the n o r t h e a s t and n o r t h of the 
area s t u d i e d , t h i s emergence was f o l l o w e d by a submergence of some hundreds 
of f e e t d u r i n g the next h a l f m i l l e n n i u m p r e c e d i n g the Sumas 1ce advance. 
During and f o l l o w i n g t h i s 1ce advance, land a g a i n became emergent, and 
d u r i n g the p e r i o d 9,000 to 6,000 years ago sea l e v e l stood a p p r o x i m a t e l y 35 
f t (10 m) below the p r e s e n t shore i n some p a r t s of the a r e a . The shore has 
stood c l o s e to I t s p r e s e n t l e v e l f o r the l a s t 5,500 years i n a l l p a r t s of 
the a r e a . 

E a r l y movements were dominantly I s o s t a t i c . The pre-Sumas submergence 
1s of p r o b l e m a t i c a l o r i g i n . Sea l e v e l s h i f t s s i n c e 8,000 years ago appear 
to be dominantly e u s t a t l c ; i s o s t a t i c movements were e v i d e n t l y e s s e n t i a l l y 
complete by t h i s time. In h i s t o r i c time very small changes shown by t i d e 
gauges and p r e c i s e l e v e l l i n g may be t e c t o n i c . 

MATHEWS, W.H., MURRAY, J.W. and MCMILLAN, N.J., 1966 (May). 
Recent Sediments and T h e i r Environment of D e p o s i t i o n , S t r a i t of Ge o r g i a 

and F r a s e r R i v e r D e l t a . (A Manual f o r F i e l d C o n f e r e n c e s ) . Prepared by 
Tenneco O i l and M i n e r a l s L t d . , C a l g a r y , A l b e r t a , V a r i o u s p a g i n a t i o n . 

C o n t a i n s summaries of the sedimentary geology of the area 1n the f o l l o ­
wing s e c t i o n s : 
I. Regional S e t t i n g of S t r a i t of Georgia and F r a s e r R i v e r d e l t a . 
I I . Composition of the sediments of the S t r a i t of G e o r g i a - F r a s e r 
R i v e r D e l t a a r e a . 
I I I . F r a s e r R i v e r . 
IV. T i d a l f l a t s , Boundary Bay. 
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V. T i d a l f l a t s , Iona I s l a n d . 
VI. Bottom sediments and topography i n the c e n t r a l S t r a i t of G e o r g i a . 
X. P1tt Lake 
XI. Summary of sedimentary environments of S t r a i t of G e o r g i a . 

MAYERS, I.R., 1968. 
An A n a l y s i s of the Form and O r i g i n of the F r a s e r R i v e r D e l t a ' s Sub­

aqueous Slump D e p o s i t s . U n i v e r s i t y of B r i t i s h Columbia, Department of Geo­
p h y s i c s , B.Sc. T h e s i s , 49 pp. 

The sample dat a of W.H. Mathews and F.P. Shepard (1962), and the bottom 
c u r r e n t I n f o r m a t i o n of G.L. P i c k a r d (1956), has been u t i l i z e d 1n an a n a l y s i s 
of the e f f e c t s of the sedimentary environment on the topography of the 
F r a s e r R i v e r d e l t a ' s subaqueous slump d e p o s i t s . The s t r u c t u r e of the l a t t e r 
i s i l l u s t r a t e d i n d e t a i l by a v a i l a b l e Continuous S e i s m i c P r o f i l i n g 
s e c t i o n s . An Isochron map has been c o n s t r u c t e d to show the e x t e n t of the 
slumps and from t h i s a crude e s t i m a t e of the t o t a l volume of sediment 
i n v o l v e d and a p o s s i b l e mode of f o r m a t i o n of the f e a t u r e has been d e r i v e d . 

The t o p o g r a p h i c form of a deeper event r e p r e s e n t i n g an e a r l i e r e r o s i o n 
s u r f a c e i s shown by an Isochron map and i s I l l u s t r a t e d on the C.S.P. 
s e c t i o n s . 

A b r i e f review has been sketched of p r e v i o u s g e o l o g i c a l and s o i l 
mechanical work on the problem of subaqueous slumping and an attempt has 
been made to a p p l y the n e c e s s a r y c r i t e r i a f o r f a i l u r e t o the c o n d i t i o n s a t 
the F r a s e r R i v e r D e l t a . From t h i s a n a l y s i s a r e g i o n of i n s i p i e n t slumping 
a t the mouth of the main d i s t r i b u t a r y of the F r a s e r R i v e r and a p o s s i b l e 
mechanism by which slumping o r i g i n a t e s has been d e r i v e d . 

MCLAREN, W.A., BUCKINGHAM, W.R., 1983. 
Sand Movement on F r a s e r R i v e r F o r e s h o r e , 1983 ACROSES Conference, 

Canadian C o a s t a l Conference, pp. 217-233. 
Sediment movement s t u d i e s were conducted over Roberts Bank and Sturgeon 

Bank on the F r a s e r R i v e r f o r e s h o r e u s i n g sand samples dyed w i t h Rhodamlne 
WT. The dyed sand was p l a c e d a t 9 s i t e s p r i o r t o and d u r i n g the F r a s e r 
R i v e r f r e s h e t p e r i o d . Attempts were made to c o r r e l a t e sand movement w i t h 
wind and t i d a l c u r r e n t r e c o r d s . 

Sand on the n o r t h p a r t of Sturgeon Bank showed l i t t l e movement w h i l e 
movement on the south p a r t of Sturgeon Bank was p r i m a r i l y due t o wave a c t i o n 
a t low t i d e on the outer f o r e s h o r e and t o t i d a l a c t i o n near shore. Movement 
on Roberts Bank was due p r i m a r i l y t o t i d a l and r i v e r d i s c h a r g e s through 
d i s t r i b u t a r y c h a n n e l s . Maximum r a t e s of movement were observed 1n the 
v i c i n i t y of Canoe Pass. 

MCLAREN, A., MCLEAN, D., 1983. 
H y d r a u l i c Model S t u d i e s f o r F r a s e r R i v e r B r i d g e s . Workshop on B r i d g e 

H y d r a u l i c s and o t h e r a s p e c t s of stream c r o s s i n g d e s i g n , Canadian S o c i e t y f o r 
C i v i l E n g i n e e r i n g , B a n f f , A l b e r t a . 
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Summarizes r e s u l t s of h y d r a u l i c model s t u d i e s and f i e l d I n v e s t i g a t i o n s 

t h a t were c a r r i e d out d u r i n g the d e s i g n of two b r i d g e s downstream of New 
Westminster. I n f o r m a t i o n on channel sediments, and r i v e r h y d r a u l i c s 1s 
p r o v i d e d . 

MCLEOD, G.D., 1979. 
"McGregor R i v e r D i v e r s i o n : F r a s e r R i v e r Water Temperature Study" 

Fourth N a t i o n a l H y d r o t e c h n i c a l Conference. The Canadian S o c i e t y f o r C i v i l 
E n g i n e e r i n g , Vancouver, B.C., V. 1, pp. 180-195. 

A computer program f o r p r e d i c t i n g stream temperature i s I n t r o d u c e d . By 
u s i n g t h i s program, the e f f e c t s of a complete d i v e r s i o n of the McGregor 
R i v e r on the water temperatures a l o n g the F r a s e r R i v e r a r e e s t i m a t e d . I t i s 
concluded t h a t the g r e a t e s t change i n the summer water temperature regime 
would occur Immediately above the c o n f l u e n c e w i t h the Quesnel R i v e r . From 
t h i s p o i n t downstream the temperature i n c r e a s e s due t o d i v e r s i o n would be 
l e s s due t o the c o o l i n g e f f e c t s of the remaining major t r i b u t a r i e s . 

MEDLEY, E., 1978. 
D e n d r i t i c Drainage Channels and T l d a l f l a t E r o s i o n West of S t e v e s t o n , 

F r a s e r R i v e r D e l t a , B r i t i s h Columbia. B.A.Sc. T h e s i s i n G e o l o g i c a l 
E n g i n e e r i n g , U n i v e r s i t y of B r i t i s h Columbia, 70 pp. 

A study was made of a network of r a p i d l y e x t e n d i n g d r a i n a g e channels 
l o c a t e d 1n the t i d a l f l a t s 1 km west of S t e v e s t o n . The channels a r e bounded 
t o the e a s t by marshlands, t o the south by a newly developed d i s t r i b u t a r y 
slough and to the west by a broad f i e l d of sinuous sand waves. 

I t was s p e c u l a t e d t h a t the network e v o l v e d f o l l o w i n g r a p i d d e p o s i t i o n 
of muds from t i d a l f l a t r u n o f f p a r t i a l l y Impounded by the sandwaves. 
Contemporary r a t e s of network e x t e n s i o n a t the time of the study averaged 
0.2 - 1.0 m per month. 

MEDLEY, E., LUTERNAUER, J.L., 1976. 
Use of A e r i a l Photographs t o Map Sediment D i s t r i b u t i o n and t o I d e n t i f y 

H i s t o r i c a l Changes on a T i d a l F l a t . Report of A c t i v i t i e s P a r t C; G e o l o g i c a l 
Survey of Canada, Paper 76-1C, p. 293-304. 

A e r i a l photos were used to map the s u r f i c i a l sediment d i s t r i b u t i o n on 
the t i d a l f l a t s and t o I d e n t i f y the most s i g n i f i c a n t h i s t o r i c a l changes 1n 
I n t e r t i d a l morphology over the l a s t 25 y e a r s . I t was concluded t h a t the 
marsh edge has been g e n e r a l l y very s t a b l e . The r e p o r t c o n t a i n s d e t a i l e d 
d e s c r i p t i o n s of s i x s i t e s where anomalous changes were observed. 

MEYERH0F, G.C, and SEBASTIAN, G.Y., 1970. 
Se t t l e m e n t S t u d i e s on A1r Terminal B u i l d i n g and Apron, Vancouver 

I n t e r n a t i o n a l A i r p o r t , B r i t i s h Columbia. Canadian G e o t e c h n i c a l J o u r n a l 7: 
433-456. 

In c l u d e s data on the c h a r a c t e r of the sediments a t the s i t e of the 
Vancouver A i r Terminal b u i l d i n g on Sea I s l a n d . 
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MILLIMAN, J.D., 1980. 

S e d i m e n t a t i o n i n the F r a s e r R i v e r and i t s e s t u a r y , Southwestern B r i t i s h 
Columbia. E s t u a r i n e and C o a s t a l Marine S c i e n c e , V o l . 10, p. 609-633. 

T h i s r e p o r t reviews suspended sediment d a t a c o l l e c t e d a l o n g the Lower 
F r a s e r R i v e r downstream of Hope and p r e s e n t s r e s u l t s from f i e l d s t u d i e s i n 
1975-1976 i n the e s t u a r y below Port Mann. 

Measurements d u r i n g f r e s h e t s i n 1967-1972 showed up t o 56% of the 
suspended load a t Hope was composed of sand. The p r o p o r t i o n of sand i n the 
suspended load i n c r e a s e d up t o 65% a t M i s s i o n and then decreased below Port 
Mann, presumably r e f l e c t i n g t r a n s f e r from s u s p e n s i o n to bedload. E a r l y 
f r e s h e t flows were found to c a r r y g r e a t e r sediment c o n c e n t r a t i o n s than 
comparable flows i n l a t e summer due t o supply L i m i t a t i o n e f f e c t s . As many 
as s i x d i s t i n c t sediment p u l s e s were observed a t Hope p r i o r to the main 
f r e s h e t . Some of these p u l s e s reached M i s s i o n w h i l e o t h e r s were d e p o s i t e d . 
between Hope and M i s s i o n and re-suspended d u r i n g subsequent h i g h e r f l o w s . 

Except a t the time of the s p r i n g f r e s h e t the e s t u a r y i s p a r t i a l l y 
mixed. During f r e s h e t flows the e s t u a r y i s e s s e n t i a l l y composed of 
f r e s h w a t e r above S t e v e s t o n . The d a i l y suspended sediment loads decreased 
seaward from Port Mann t o S t e v e s t o n r e f l e c t i n g sediment d e p o s i t i o n and/or 
t r a n s f e r to bedload. Suspended sediment c o n c e n t r a t i o n s i n c r e a s e d downtream 
of S t e v e s t o n i n d i c a t i n g r e s u s p e n s i o n o c c u r s i n the v i c i n i t y of the s a l t 
wedge. 

MINISTRY OF THE ENVIRONMENT 1980-81. 
" S o i l s of the Langley-Vancouver Map Area" RAB B u l l e t i n 18. 
The r e p o r t i s d i v i d e d i n t o s i x volumes: Volume 1 c o n s i s t s of s o i l map 

mosaics (1:25000) of the Lower F r a s e r V a l l e y . Volume 2 c o n t a i n s s o i l maps 
(1:50000) of the Sunshine Coast and a p o r t i o n of the Coast Mountains. 
Volume 3 d e s c r i b e s the s o i l s mapped and c l a s s i f i e d i n (1) and ( 2 ) . Volume 4 
c o n t a i n s i n t e r p r e t a t i o n s f o r s p e c i f i e d uses of the s o i l s i n ( 3 ) . Volume 5 
i s a g r i c u l t u r a l l y o r i e n t e d and Volume 6 c o n s i s t s of d e t a i l e d , t e c h n i c a l 
p r o f i l e d e s c r i p t i o n s . 

MOODY, A. I . , 1978. 
"Growth and D i s t r i b u t i o n of the V e g e t a t i o n of a southern F r a s e r D e l t a 

Marsh", M.Sc. T h e s i s , U n i v e r s i t y of B r i t i s h Columbia. 
T h i s study was i n i t i a t e d t o o b t a i n I n f o r m a t i o n on the f a c t o r s 

c o n t r o l l i n g , and c h a r a c t e r i s t i c s o f , the primary p r o d u c t i v i t y , decomposition 
and s p a t i a l and temporal d i s t r i b u t i o n s of the emergent v e g e t a t i o n of 
Brunswick P o i n t Marsh. 

The emergent marshes of the F r a s e r R i v e r e s t u a r y have e x p e r i e n c e d major 
m o d i f i c a t i o n s d u r i n g the p a s t c e n t u r y and these may c o n t i n u e . E x t e n s i v e 
d y k i n g of h i g h marsh areas has reduced the a r e a ! e x t e n t of f o r e s h o r e 
marshes. The remaining marsh areas are an Important source of d e t r l t a l 
m a t e r i a l which forms the b a s i s of e x t e n s i v e e s t u a r i n e food webs. 



- 215 -
MORTON, K.W., 1949 ( J u l y ) . 

F r a s e r R i v e r System, P r o v i n c e of B r i t i s h Columbia: H i s t o r y of 
Improvements 1871 to 1948. Canada. Department of P u b l i c Works. 
Vancouver. 66 pp. + maps; 

Inclu d e s d i s c u s s i o n of n a t u r a l sediment regime of the r i v e r , n o t i n g the 
dominantly d e p o s i t i o n a l a c t i v i t y below Y a l e , and the di s a p p e a r a n c e of g r a v e l 
from the r i v e r below the c o n f l u e n c e of Sumas R i v e r . Comments on r i v e r bank 
e r o s i o n throughout the b a s i n as a major source of sediment. 

MUIR, J.F., 1969. 
F r a s e r R i v e r Flood Flow F o r e c a s t i n g . U n i v e r s i t y of B r i t i s h Columbia, 

Department of C1v1l E n g i n e e r i n g Reports, 121 pp. 
Methods a r e developed f o r f o r e c a s t i n g the f l o o d flows i n the lower 

reaches of the major r i v e r s of B r i t i s h Columbia. Formulas a re d e r i v e d and 
computer programs w r i t t e n f o r p r e d i c t i n g the d a i l y flows f o r v a r i o u s p e r i o d s 
up to f i v e days a t f o u r gauging s t a t i o n s of the F r a s e r R i v e r system. 
P r e d i c t e d flows a r e compared w i t h the recorded v a l u e s from May 15 t o June 30 
f o r the 15 year p e r i o d from 1953 t o 1967 i n c l u s i v e . 

The most a c c u r a t e f o r e c a s t s of the F r a s e r R i v e r flows a r e g i v e n by the 
" F o r e c a s t e r " formulas which a r e based mainly on f l o o d r o u t i n g t e c h n i q u e s . 
R e l a t i o n s h i p s between a i r temperatures, volumes of snow, and snow-melt r a t e s 
i n the mountainous r e g i o n s of the r i v e r b a s i n a r e I n c o r p o r a t e d i n these 
formulas t o g i v e r e s u l t s s l i g h t l y b e t t e r than those based o n l y on f l o o d 
r o u t i n g r e l a t i o n s h i p s . 

MURRAY, J.W., and KELLERHALS, P., 1968. 
I n t e r t i d a l f l a t sediments a t Boundary Bay, Southwestern B r i t i s h 

Columbia. G e o l o g i c a l S o c i e t y of America. S p e c i a l Paper No. 101. A b s t r a c t s 
f o r 1966: 444. 

A b s t r a c t o n l y . See K e l l e r h a l s and Murray (1969). 
MURRAY, J.W., LUTERNAUER, J.L., PHARO, C.H. and MCGEE, T.M., 1972 ( A u g u s t ) . 

P r e l i m i n a r y Study of the Sediment Budget of the F r a s e r R i v e r D e l t a 
F r o n t , U n i v e r s i t y of B r i t i s h Columbia, Department of G e o l o g i c a l S c i e n c e s , 
Report. 38 pp. + Appendices. 

NEU, H.J.A., 1972. 
"Pr o p o s a l s f o r Improving Flo o d and Na v i g a b l e C o n d i t i o n s i n the Lower 

F r a s e r R i v e r , " N a t i o n a l Research C o u n c i l of Canada, Unpublished r e p o r t , 79 pp. 
De s c r i b e s methods of p r e d i c t i n g water l e v e l s i n the F r a s e r R i v e r and 

I l l u s t r a t e the e f f e c t of a d i v e r s i o n channel c o n n e c t i n g Boundary Bay t o the 
r i v e r near New Westminster. 
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NORTH, H.E.A. and TEVERSHAM, J . , 1984 [1985]. 

The v e g e t a t i o n of the F r a s e r , S e r p e n t i n e and Nicomekl R i v e r s , 1859 t o 
1880. S y e s i s 17: i n p r e s s . 

C h a r a c t e r i z e s e a r l y v e g e t a t i o n d i s t r i b u t i o n on the F r a s e r f l o o d p l a i n 
between Hope and Sandheads. 

N0RTHC0TE, T.6., 1974. 
" B i o l o g y of the Lower F r a s e r R i v e r : A Review". Westwater Research 

C e n t r e , U.B.C. T e c h n i c a l Report No. 3. 
A summary of l i t e r a t u r e on b i o l o g i c a l c o n d i t i o n s , water q u a l i t y and 

r e s o u r c e u t i l i z a t i o n i n the lower p o r t i o n of the F r a s e r R i v e r . 

PARKINSON, V., 1955 (September 9 ) . 
1955 P r o t o t y p e S t u d i e s of the Lower F r a s e r R i v e r , B r i t i s h Columbia. 

U n i v e r s i t y of B r i t i s h Columbia. F r a s e r R i v e r Model P r o j e c t O f f i c e . Report 
FRM-220. 

PETERS, N., 1973. 
The P l e i s t o c e n e Geology and the G e o t e c h n i c a l Aspects of the Proposed 

P1tt R i v e r B r i d g e , Port Coquitlam, B r i t i s h Columbia. U n i v e r s i t y of B r i t i s h 
Columbia, Department of Geology, B.A.Sc. T h e s i s : 46 pp. 

De s c r i b e s the geomorphology and geology of the P i t t R i v e r a r e a and I t s 
r e l a t i o n to new i n f o r m a t i o n generated by b r i d g e f o u n d a t i o n e x c a v a t i o n s , and 
as p e c t s of the proposed b r i d g e and I t s f o u n d a t i o n d e s i g n . The logs of 8 
t e s t h o l e s t o a maximum depth of -250 f t . ( r e f . MSL) and one a d d i t i o n a l h o l e 
l o c a t e d 1 mi. NW of the s i t e p r o v i d e the main dat a b a s i s . An attempt i s 
made t o i n t e r p r e t the d e p o s i t i o n a l sequence of the b r i d g e s i t e and t o r e l a t e 
the sediments to p r e v i o u s l y d e s c r i b e d geology of the a r e a . 

PHARO, C.H., 1972. 
Sediments of the c e n t r a l and southern S t r a i t of G e o r g i a , B r i t i s h 

Columbia. U n i v e r s i t y of B r i t i s h Columbia, Department of Geology. Ph.D. 
T h e s i s , 290 pp. 

A study of the d i s t r i b u t i o n , d i s p e r s a l and c o m p o s i t i o n of s u r f i c i a l 
sediments 1n the S t r a i t of Geor g i a has r e s u l t e d 1n the un d e r s t a n d i n g of 
b a s i c s e d i m e n t o l o g l c c o n d i t i o n s w i t h i n t h i s a r e a , a l o n g , narrow, 
semi-enclosed b a s i n w i t h a r e s t r i c t e d c i r c u l a t i o n . The F r a s e r R i v e r 
s u p p l i e s p r a c t i c a l l y a l l the sediment now being d e p o s i t e d 1n the s t r a i t , the 
bulk of i t d u r i n g the s p r i n g and summer f r e s h e t . T h i s r i v e r 1s b u i l d i n g a 
d e l t a I n t o the s t r a i t f r o m the e a s t s i d e near the south end. Ridges of 
P l e i s t o c e n e d e p o s i t s w i t h i n the S t r a i t and P l e i s t o c e n e m a t e r i a l around the 
margins, l i k e bedrock exposures, p r o v i d e l o c a l sources of sediment of o n l y 
minor Importance. R i v e r s and streams o t h e r than the F r a s e r c o n t r i b u t e 
I n s i g n i f i c a n t q u a n t i t i e s of sediment t o the s t r a i t . 
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Sandy sediments a r e c o n c e n t r a t e d i n the v i c i n i t y of the d e l t a , and i n 

the area t o the south and s o u t h e a s t . Mean g r a i n s i z e decreases from the 
d e l t a toward the northwest a l o n g the a x i s of the s t r a i t , and basinwards from 
the margins. S i l t s and c l a y s are d e p o s i t e d i n deep water west and n o r t h of 
the d e l t a f r o n t , and i n deep b a s i n s northwest of the d e l t a . P o o r l y s o r t e d 
sediments c o n t a i n i n g a g r a v e l component are l o c a t e d near t i d a l p a s s e s , on 
the Vancouver I s l a n d s h e l f a r e a , on r i d g e tops w i t h i n the s t r a i t , and w i t h 
sandy sediments a t the s o u t h e a s t e r n end of the study a r e a . The s o u t h e a s t e r n 
end of the a r e a c o n t a i n s a t h i c k wedge of sandy sediment which appears t o be 
p a r t of an e a r l i e r d e l t a of the F r a s e r R i v e r . Evidence suggests t h a t i t i s 
now a s i t e of a c t i v e submarine e r o s i o n . 

Sediments throughout the s t r a i t a r e c o m p o s l t i o n a l l y extremely s i m i l a r , 
w i t h P l e i s t o c e n e d e p o s i t s of the F r a s e r R i v e r d r a i n a g e b a s i n p r o v i d i n g the 
p r i n c i p a l , heterogeneous s o u r c e . G r a v e l s and c o a r s e sands a r e composed 
p r i m a r i l y of l i t h l c fragments, dominantly of d i o r i t i c to g r a n o d i o r l t i c 
c o m p o s i t i o n . Sand f r a c t i o n s e x h i b i t i n c r e a s i n g s i m p l i c i t y of m i n e r a l o g y 
w i t h d e c r e a s i n g g r a i n - s i z e . Q u a r t z , f e l s p a r , amphlbole and f i n e - g r a i n e d 
l i t h l c fragments a r e the dominant c o n s t i t u e n t s of the f i n e r sand g r a d e s . 
Coarse and medium s i l t f r a c t i o n s have com p o s i t i o n s s i m i l a r t o the f i n e 
sands. F i n e s i l t s show an i n c r e a s e 1n abundance of p h y l l o s l l i c a t e m a t e r i a l , 
a f e a t u r e even more e v i d e n t i n the c l a y - s i z e f r a c t i o n s . M o n t m o r i l l o n l t e , 
i l l l t e , c h l o r i t e , q u a r t z and f e l s p a r are the main m i n e r a l s i n the c o a r s e 
c l a y f r a c t i o n , w i t h minor m i x e d - l a y e r c l a y s and k a o l i n l t e . The f i n e c l a y 
f r a c t i o n i s dominated by m o n t m o r i l l o n l t e , w i t h l e s s e r amounts of i l l i t e and 
c h l o r i t e . 

The sediments have high base-exchange c a p a c i t i e s , r e l a t e d t o a 
c o n s i d e r a b l e c o n t e n t of m o n t m o r i l l o n l t e . Magnesium 1s p r e s e n t 1n exchange 
p o s i t i o n s 1n g r e a t e r q u a n t i t y i n G e o r g i a S t r a i t sediments than i n sediments 
from the F r a s e r R i v e r , i n d i c a t i n g a p r e f e r e n t i a l uptake of t h i s element i n 
the marine environment. Manganese modules c o l l e c t e d from two l o c a l i t i e s i n 
the s t r a i t Imply slow sediment a c c u m u l a t i o n r a t e s a t these s i t e s . 
S e d i m e n t a t i o n r a t e s on and c l o s e t o the d e l t a , and i n the deep b a s i n s t o the 
northwest, a r e h i g h . 

PIPES, A., QUICK, M.C. and RUSSELL, S.O., 1970. 
S i m u l a t i n g Snowmelt Hydrographs f o r the F r a s e r R i v e r System, i n Western 

Snow Conf e r e n c e , V i c t o r i a , B r i t i s h Columbia A p r i l 21-23, 1970, P r o c e e d i n g s : 
91-97. 

A computer s i m u l a t i o n model of the F r a s e r system 1s p r e s e n t l y being 
c o n s t r u c t e d i n the C i v i l E n g i n e e r i n g Department a t the U n i v e r s i t y of B r i t i s h 
Columbia f o r purposes of f l o o d f o r e c a s t i n g , p l a n n i n g , system e v a l u a t i o n , 
t e a c h i n g and r e s e a r c h . The model has two main components, a streamflow 
r o u t i n g component and a r u n o f f s i m u l a t i o n component, both of which are under 
a c t i v e development. As y e t the two components have not been combined. 

PITEAU, D.R., 1979. 
R e g i o n a l S l o p e S t a b i l i t y C o n t r o l s and R e l a t e d E n g i n e e r i n g Geology of 

the F r a s e r Canyon, B r i t i s h Columbia, i n Rock Slope E n g i n e e r i n g , P i t e a u 
A s s o c i a t e s ( u n p u b l i s h e d r e p o r t ) . 
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D i s c u s s e s the f a c t o r s g o v e r n i n g rock s l o p e i n s t a b i l i t y a l o n g the F r a s e r 

Canyon between Hope and L y t t o n . D e s c r i b e s how r i v e r e r o s i o n and e r o s i o n 
induced by t r i b u t a r y a l l u v i a l fans have c o n t r i b u t e d t o s l o p e i n s t a b i l i t i e s . 

POOL, M.I., 1975. 
Sand Sources, Volumes and Movement P a t t e r n s on Wreck Beach, Vancouver, 

B.C. M.A. Sc. T h e s i s , Dept. of C i v i l E n g i n e e r i n g , U n i v e r s i t y of B r i t i s h 
Columbia, 107 pp. 

Along Wreck Beach the headland c l i f f s a r e e r o d i n g and r e c e d i n g under 
a t t a c k from t e r r e s t r i a l and marine a g e n t s . Remedial measures undertaken i n 
the summer of 1974 t o h a l t marine e r o s i o n a l o n g the c l i f f base were o n l y 
p a r t i a l l y s u c c e s s f u l . C a l c u l a t i o n s suggest the F r a s e r R i v e r North Arm c o u l d 
p r o v i d e the beach's lo n g s h o r e t r a n s p o r t supply r e q u i r e m e n t s . However, some 
means must be a v a i l a b l e to b r i n g t h i s sand i n t o a range where wind generated 
wind a c t i v i t y can i n c o r p o r a t e i t i n t o the e x i s t i n g Wreck Beach system. 

POTTER, R.E., 1950. 
"Flood C o n t r o l A n a l y s i s - 1948 F l o o d " 
Recommendations on how t o improve f l o o d c o n t r o l of the F r a s e r based on 

the e x p e r i e n c e gained from the 1948 f l o o d . 

PRETIOUS, E.S, 1956 (March 28). 
Bed-Load Movement i n the Main Arm of the F r a s e r R i v e r E s t u a r y . 

Canada. Department of P u b l i c Works, F r a s e r R i v e r Model P r o j e c t . Report 
FRM-224. 21 pp. (Mimeo). 

The f l o w i n the F r a s e r R i v e r e s t u a r y i s v a r i a b l e due t o t i d a l a c t i o n 
and v a r y i n g r i v e r d i s c h a r g e s . A q u e s t i o n which i s f r e q u e n t l y asked i s : 
when and under what c o n d i t i o n s does the m a t e r i a l of the bed of the e s t u a r y 
begin t o move? The answer to t h i s q u e s t i o n must be based p r i m a r i l y on 
p h y s i c a l d a t a . 

An attempt has been made i n t h i s r e p o r t t o e s t i m a t e when bed-load 
movement occu r s i n the F r a s e r R i v e r e s t u a r y , based p a r t l y on two t i d a l 
surveys and a bed-sand sampling program i n the a c t u a l r i v e r . U n f o r t u n a t e l y , 
we a r e unable t o observe v i s u a l l y the bed of the r i v e r due t o the depths and 
t u r b i d i t y of the f l o w . Our f i n a l p r e d i c t i o n s t h e r e f o r e have to be based on 
t h e o r y , l a b o r a t o r y experiments, p u b l i s h e d d a t a , g e n e r a l knowledge, the above 
f i e l d s u r v e y s , c e r t a i n approximations and assumptions. 

Report c o n t a i n s maps of bed-sediment d i s t r i b u t i o n (ca-1951) a t s c a l e 1" 
= 1,000' from Sandheads to P o r t Mann. 

PRETIOUS, E.S., 1958 (August 21). 
E s t i m a t e of Q u a n t i t y Rate of Bed-Load T r a n s p o r t i n the F r a s e r R i v e r 

E s t u a r y . Canada. Department of P u b l i c Works, F r a s e r R i v e r Model P r o j e c t 
Report FRM-229; 14 pp. (Mimeo). 

In a p r e v i o u s r e p o r t an attempt was made to e s t a b l i s h t e n t a t i v e 
c r i t e r i a f o r d e t e r m i n i n g i n c i p i e n t motion of bed m a t e r i a l i n the Main Arm of 
the F r a s e r R i v e r . These c r i t e r i a were based on some l i m i t e d l a b o r a t o r y 
flume s t u d i e s , p r o t o t y p e t i d a l surveys and bed-sand sampling programs. 
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The p r e s e n t r e p o r t 1s an attempt t o extend the work of the p r e v i o u s 

r e p o r t and to r a t i o n a l i z e a p r a c t i c a l , c o n v e n i e n t method of e s t i m a t i n g the 
q u a n t i t y r a t e of bed-load t r a n s p o r t by u t i l i z i n g e x i s t i n g d r e d g i n g r e c o r d s 
to check the v a l i d i t y of formulas d e v i s e d t o employ the r e s u l t s of the above 
l a b o r a t o r y s t u d i e s and f i e l d s u r v e y s . 

The o b j e c t of t h i s study was an attempt t o a s c r i b e d e f i n i t e v a l u e s t o 
the l i m i t s so t h a t d r e d g i n g p r e d i c t i o n s c o u l d be made once the f r e s h e t 
hydrography of the r i v e r i s known. S t r i k i n g v a r i a t i o n s i n the d r e d g i n g 
f i g u r e s f o r d i f f e r e n t years a r e not e x p l i c a b l e i n terms of n a t u r a l phenomena. 

PRETIOUS, E.S., 1961. 
The F r a s e r R i v e r , Model and P r o t o t y p e . The B.C. P r o f e s s i o n a l E n g i n e e r , 

12, No. 11; 13-18. 
T h i s a r t i c l e reviews the d e s i g n and o p e r a t i o n of the F r a s e r R i v e r Model 

at U.B.C. 

PRETIOUS, E.S., 1969 ( F e b r u a r y ) . 
The Sediment Load of the Lower F r a s e r R i v e r , B.C. U n i v e r s i t y of B r i t i s h 

Columbia. Department of C i v i l E n g i n e e r i n g . 27 pp. 
Review of sediment t r a n s p o r t measurements and c a l c u l a t i o n s made f o r 

lower F r a s e r R i v e r , w i t h a t t e n t i o n p a i d t o i n t r o d u c i n g t e c h n i q u e s and bases 
f o r judgement, f o r the n o n - s p e c i a l i s t r e a d e r . 

PRETIOUS, E.S., 1972. 
Downstream Degradation and D e l t a E r o s i o n i n B r i t i s h Columbia Research 

C o u n c i l , Study of the Impact of a Dam a t Moran on S e l e c t e d Aspects of the 
Economy. Report t o B r i t i s h Columbia Energy Board. P u b l i s h e d as Appendix 
XV-D of B r i t i s h Columbia Energy Board, 1972, o p . c i t . . p. 3-25. 

The purpose of t h i s study was t o make a p r e l i m i n a r y a p p r a i s a l of 
pr o b a b l e changes t h a t c o u l d occur i n the s e d i m e n t a t i o n p a t t e r n of the F r a s e r 
R i v e r downstream of the suggested s i t e of the Moran Dam. 

The study c o n s i s t e d of an e x t e n s i v e review of p u b l i s h e d l i t e r a t u r e 
d e a l i n g w i t h s i m i l a r problems, as w e l l as p u b l i s h e d and u n p u b l i s h e d data 
from government s o u r c e s . A e r i a l photographs of the F r a s e r R i v e r a t low 
fl o w , from Moran t o A g a s s i z were a l s o examined. 

PRETIOUS, E.S., 1972 ( J a n u a r y ) . 
Downstream Se d i m e n t a t i o n E f f e c t s of Dams on F r a s e r R i v e r , B.C. 

U n i v e r s i t y of B r i t i s h Columbia, Department of C i v i l E n g i n e e r i n g , Water 
Resources S e r i e s , No. 6; 91 pp. 

T h i s r e p o r t d e a l s i n a s e m i - q u a n t i t a t i v e f a s h i o n w i t h the p o s s i b l e 
e f f e c t s t h a t dams would have on the s e d i m e n t a t i o n behaviour of the F r a s e r 
R i v e r downstream of the dams. An e f f o r t has been made to b r i n g to the 
f o r e f r o n t a l l of the a v a i l a b l e f a c t u a l d a t a on F r a s e r R i v e r flows and 
sediment l o a d s . T h e o r e t i c a l e v a l u a t i o n s have been d e f e r r e d u n t i l adequate 
f i e l d d a t a a r e a v a i l a b l e . 
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PRETIOUS, E.S. and BLENCH, T., 1950 ( J u l y ) . 

Memorandum re S p e c i a l O b s e r v a t i o n s 1950 F r e s h e t . Canada. N a t i o n a l 
Research C o u n c i l . F r a s e r R i v e r Model P r o j e c t . Tech. Rpt. No. 2. 

PRETIOUS, E.S. and BLENCH, T., 1951 ( J u l y 6 ) . 
F i n a l Report on S p e c i a l O b s e r v a t i o n s of Bed Movement i n Lower F r a s e r 

R i v e r a t Ladner Beach d u r i n g 1950 F r e s h e t (and t i l l June, 1951). Canada. 
N a t i o n a l Research C o u n c i l . F r a s e r R i v e r Model P r o j e c t . 12 pp. + f i g s . , 
t a b l e s . 

To p r o v i d e i n f o r m a t i o n f o r " p r o v i n g " or v e r i f y i n g the F r a s e r R i v e r 
Model, d a i l y s o n i c soundings and bed-sediment o b s e r v a t i o n s were made under 
f r e s h e t c o n d i t i o n s on s e c t i o n l i n e s a s s o c i a t e d w i t h an important 
b i f u r c a t i o n . P r i n c i p a l items of i n f o r m a t i o n o b t a i n e d , i n c l u d e : 
I. Marked change of r i v e r c r o s s - s e c t i o n a l form, a t a s e c t i o n , s t a r t s 
and ends a t a p p r o x i m a t e l y the same s t a g e . 
II. Bed waves, or dunes, a r e always p r e s e n t . 
III. During changes of c r o s s - s e c t i o n a l form, bed-waves i n c r e a s e 
enormously i n l e n g t h , h e i g h t , and speed - up t o 500 f e e t l o n g , about 
15 feet high and 250 f e e t per day. 
i v . There 1s a d i s t i n c t , d i r e c t r e l a t i o n between bed-wave l e n g t h and s t a g e . 
v. Scour produces a c o a r s e n i n g of the bed m a t e r i a l . 
v1. There 1s a rough, but d i s t i n c t ; c o r r e l a t i o n between g r a i n s i z e of 
bed m a t e r i a l and depth of f l o w . 
v i i . G r a i n s i z e of bed sand 1n Ladner Reach i s r e l a t i v e l y f i n e , and 
c o n s i s t e n t w i t h c a l c u l a t i o n s from regime t h e o r y 1n terms of r e l a t i v e 
d i s c h a r g e . 
v i 1 1 . The heavy d e p o s i t from the 1950 f r e s h e t 1n the head of Ladner Reach 
had reduced t o about h a l f by the end of A p r i l , 1951. 

PRETIOUS, E.S. and V0LLMER, E., 1960. 
Study and Proposal f o r the E l i m i n a t i o n of Dredging a t Ladner Slough and 

the Improvement of Ladner Channel f o r N a v i g a t i o n , Canada. Department of 
P u b l i c Works, F r a s e r R i v e r Model P r o j e c t , Report FRM-234; 16 pp. (M1meo). 

T h i s study was made to a s s e s s the magnitude and causes of the 
p e r s i s t e n t s h o a l i n g problem i n the F r a s e r R i v e r a t Ladner and t o propose a 
p r a c t i c a l remedial s o l u t i o n . 

In o r d e r t o t h o r o u g h l y a s s e s s the r i v e r problem a t Ladner, a study of 
the P u b l i c Works of Canada sounding maps and d r e d g i n g r e c o r d s , c o v e r i n g a 
p e r i o d of years f o r the Ladner a r e a , had t o be made. T h i s study r e v e a l e d 
t h a t an average of about 78,000 c u b i c yards of r i v e r - b e d m a t e r i a l was 
removed a n n u a l l y from the e n t r a n c e t o Ladner Slough and from the Slough 
i t s e l f ( F i g . 1 ) , over the p a s t 10 y e a r s . Furthermore, i t was found t h a t the 
two " C u t - o f f Channels" n o r t h of "Ladner I s l a n d " ( t e n t a t i v e naming f o r 
c o n v e n i e n t r e f e r e n c e t o p l a n s ) had i n c r e a s e d t h e i r depths c o n s i d e r a b l y 
d u r i n g the p a s t 10 y e a r s , w h i l e the depths i n Ladner Channel south-eastward 
of the I s l a n d , had d e c r e a s e d . The study a l s o showed t h a t t h e r e i s a 
p o s s i b i l i t y t h a t the two Cut-Off Channels n o r t h of Ladner I s l a n d c o u l d 
develop f u r t h e r , which would r e s u l t 1n a complete s h o a l i n g of the bend 1n 
Ladner Channel Immediately f r o n t i n g the town of Ladner. T h i s p o s s i b i l i t y , 
i f 1t m a t e r i a l i z e d , would e l i m i n a t e t h i s f r o n t a g e and Ladner Slough as 
mooring grounds f o r f i s h i n g boats and o t h e r small v e s s e l s . 
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These f i n d i n g s showed t h a t i t was nec e s s a r y t o extend the Improvement 

pr o p o s a l beyond the l i m i t s s t a t e d above and t o i n c o r p o r a t e r i v e r - t r a i n i n g 
s t r u c t u r e s which would ensure the development of the downstream end of 
Ladner Reach and Ladner Bend i n t o a s t a b i l i z e d channel of adequate w i d t h , 
depth and ali g n m e n t . By imposing a s u i t a b l e c u r v a t u r e on the f l o w p a s t the 
ent r a n c e t o Ladner Slough, s h o a l i n g t h e r e , and i n the Slough, would be 
e l i m i n a t e d . 

Report c o n t a i n s 1" = 400' b l u e p r i n t map of Ladner b i f u r c a t i o n a r e a w i t h 
f r e q u e n t soundings. 

PRETIOUS, E.S. and VOLLMER, E., 1960 (March 31). 
H i s t o r i c a l Review of R i v e r T r a i n i n g and i t s E f f e c t s i n the New 

Westminster Area, F r a s e r R i v e r , B.C. Canada. Department of P u b l i c Works, 
F r a s e r R i v e r Model P r o j e c t Rpt. FRM-223; 38 pp + t a b l e s and f i g u r e s . 

C o n t a i n s s e v e r a l f o l d out maps showing soundings i n t r l f u r c a t i o n r e g i o n 
( e a r l i e s t 1s 1898). A l s o has r i v e r c r o s s - s e c t i o n s . 

PRETIOUS, E.S., VOLLMER, E. and BARLOW, J.E., 1961 ( J u l y 15). 
F r a s e r R i v e r Model S t u d i e s and Pr o t o t y p e C o n f i r m a t i o n s . Canada. 

Department of P u b l i c Works. F r a s e r R i v e r Model P r o j e c t . Rpt. FRM-235; 27 
pp. (Mimeo). 

Report c o n t a i n s s e v e r a l l a r g e s c a l e maps w i t h soundings and s e v e r a l 
photos. 

PRETIOUS, E.S., VOLLMER, E. and MERCER, A.G., 1957. 
F r a s e r R i v e r Model T e s t s , Deas I s l a n d T u n n e l . Memorandum t o Foundation 

of Canada E n g i n e e r i n g C o r p o r a t i o n L i m i t e d . 20 pp. (Mimeo). 
F1g. 1 shows bed contours below l o c a l low water ( p o s t f r e s h e t - 1955) 

i n Ladner b i f u r c a t i o n a r e a . 

PUBLIC WORKS CANADA, 1976. 
Proposed improvements t o the s h i p p i n g channel on the F r a s e r R i v e r from 

New Westminster t o the S t r a i t of G e o r g i a . I n t e r i m Report. P a c i f i c Region 
O f f i c e , Vancouver, 88 pp. 

A study t o determine the f e a s i b i l i t y of e s t a b l i s h i n g a 40 f t . d r a f t 
n a v i g a t i o n channel i n F r a s e r R i v e r from the mouth upstream t o New 
Westminster. 

PUBLIC WORKS CANADA, 1977. 
"The F r a s e r - Waterway t o the P a c i f i c - Proposed N a v i g a t i o n Channel 

Improvements". P a c i f i c Region O f f i c e , Vancouver. 23 pp. 
A summary of s t u d i e s c a r r i e d out by P u b l i c Works t o determine the 

f e a s i b i l i t y of p r o v i d i n g a channel i n the F r a s e r R i v e r from i t s mouth to New 
Westminster t o accommodate s h i p s w i t h up t o a 4 0 f t d r a f t . 
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E n g i n e e r s , P r o c e e d i n g s , J . H y d r a u l i c s D i v i s i o n , 91; No. HY3: 1-18. 

A f l o w f o r e c a s t i n g system 1s b u i l t up f o r c a l c u l a t i n g d a l l y flows from 
m e t e o r o l o g i c a l and snow d a t a f o r the F r a s e r R i v e r . The system i s based on 
energy i n p u t to the snowpack t o g e t h e r w i t h the response of the r i v e r system 
t h a t 1s c o n s i d e r e d t o be analogous to a h i g h l y damped spring-mass system. 

Using t h i s f o r e c a s t i n g system, v a r i o u s simple melt p a t t e r n s a r e 
examined and i t 1s shown t h a t as the melt r a t e becomes h i g h , the r i v e r 
becomes i n c r e a s i n g l y i n s e n s i t i v e to any f u r t h e r I n c r e a s e s i n melt r a t e . 
Hence, u s e f u l c o n c l u s i o n s can be drawn c o n c e r n i n g maximum pr o b a b l e f l o w s . 
Furthermore, the i n d i v i d u a l p r o b a b i l i t i e s of the v a r i o u s m e t e o r o l o g i c a l and 
h y d r o l o g i c a l f a c t o r s i n v o l v e d i n p r o d u c i n g h i g h flows can be a s s e s s e d and, 
t h e r e f o r e , t h e i r composite p r o b a b i l i t y can be determined. I t 1s c o n s i d e r e d 
t h a t when o n l y s h o r t r e c o r d s e x i s t f o r a g i v e n r i v e r , t h i s composite method 
of c a l c u l a t i n g f l o o d p r o b a b i l t i e s 1s more r e l i a b l e than e x t r a p o l a t i o n of the 
s h o r t term r i v e r f l o w d a t a . 
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Sewerage and Drainage of the G r e a t e r Vancouver Area, B r i t i s h Columbia. 

Vancouver Sewerage and Drainage Board, 278 pp. 
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(pp. 102-109). 
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C o n t a i n s some s t r u c t u r a l i n f o r m a t i o n on F r a s e r V a l l e y 1n the a r e a . 
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Department of Lands, F o r e s t s and Water Resources. Water Resources S e r v i c e . 
Water I n v e s t i g a t i o n s Branch. Report 1171. 2 pp. + t a b l e , maps. 

P r o f i l e s from Sandheads to m i l e 83 (2 1/2 ml. e a s t of Rosedale B r i d g e ) 
f o r f l o o d s of 1894, 1948 and 1950. 
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"Richmond Dykes - Peat S t u d i e s " . 
T h i s r e p o r t p r e s e n t s recommendations c o n c e r n i n g the r e h a b i l i t a t i o n of 

dykes r e s t i n g on peat and weak o r g a n i c s11t f o u n d a t i o n s o i l s i n Richmond. 
The r e p o r t I n c l u d e s f l o o d p l a i n b o r e h o l e d a t a . 
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E n g i n e e r i n g I n s t i t u t e of Canada Annual Meeting, Vancouver. 

D a i l y r u n o f f s i m u l a t i o n from the F r a s e r R i v e r B a s i n based on the "no 
s u r f a c e r u n o f f " concept combined w i t h the "100 p e r c e n t ground-water r u n o f f " 
assumption i s p r e s e n t e d . For a b a s i n of t h i s s i z e , the system a m p l i t u d e , 
used f o r matching the r a i n f a l l and stream f l o w volumes, 1s ten to twenty 
times more s e n s i t i v e than the system dampening parameters. 

RYCKBORST, H. and CHRISTIE, R.O., 1977. 
" F e a s i b i l i t y of E l e c t r o m a g n e t i c , Streamflow Measurement Using the 

E a r t h ' s F i e l d " , H y d r o l o g i c a l S t u d i e s B u l l e t i n , V o l . 12, 1977, pp. 241-255. 
R e s u l t s a r e p r e s e n t e d from e x p e r i m e n t a l e l e c t r o m a g n e t i c streamflow 

measurements on the F r a s e r R i v e r near Port Mann. The method was based on 
measuring the E.M.F. Induced by the f l o w of r i v e r water moving through the 
e a r t h ' s magnetic f i e l d . An e l e c t r i c a l a n a l o g model was used to r e l a t e the 
measured p o t e n t i a l s to streamflow v e l o c i t i e s . I n t e r p r e t a t i o n of the 
measurements was c o m p l i c a t e d by v o l t a g e s Induced from a d j a c e n t t r a n s m i s s i o n 
l i n e s , p i p e l i n e s , underwater c a b l e s and e l e c t r o c h e m i c a l phenomena i n 
groundwater. However the i n i t i a l r e s u l t s demonstrated the f e a s i b i l i t y of 
measuring l a r g e t i d a l l y v a r y i n g f l o w s . 

RYDER, J.M., 1972. 
P l e i s t o c e n e Chronology and G l a c i a l Geomorphology: S t u d i e s i n 
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Mountain Geomorphology, B.C. G e o g r a p h i c a l S e r i e s , No. 14. Vancouver, 
T a n t a l u s Research, 63-72. 

F i r s t s e c t i o n d e a l s w i t h P l e i s t o c e n e Chronology of the Lower F r a s e r 
V a l l e y . 
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SCOTTON, S., 1978. 

"The Outer Banks of the F r a s e r R i v e r D e l t a ; E n g i n e e r i n g P r o p e r t i e s and 
S t a b i l i t y C o n s i d e r a t i o n s " M.A.Sc. T h e s i s , Dept. of C1v1l E n g i n e e r i n g , 
U.B.C. 127 p. 

Based on g e o l o g i c a l , geomorphologlcal and e n g i n e e r i n g r e p o r t s p u b l i s h e d 
on the Roberts Bank and Sturgeon Bank, the s t a b i l i t y of the a r e a 1s reviewed. 

The upper 80 f e e t of sediments, which 1s the zone of concern f o r 
s t r e n g t h a n a l y s i s , a r e p r i m a r i l y g r a n u l a r 1n n a t u r e . These sediments e x i s t 
a t a medium t o l o o s e d e n s i t y w i t h a r e l a t i v e d e n s i t y as low as 40 p e r c e n t . 
Some of the deeper sediments a r e moderately c o m p r e s s i b l e 1n n a t u r e and are 
p r e s e n t l y n o r m a l l y c o n s o l i d a t e d . 

The n a t u r e of the s u r f l c i a l sediments 1s such t h a t t h e r e 1s the 
p o s s i b i l i t y of earthquake Induced l i q u e f a c t i o n . Methods of a s s e s s i n g the 
p r o b a b i l i t y of l i q u e f a c t i o n a r e d i s c u s s e d . 

The subaqueous s l o p e s of Roberts Bank and Sturgeon Bank, which average 
1.5 degrees but exceed 23 degrees i n a few s p o t s , a r e shown t o be a t l e a s t 
n o m i n a l l y s t a b l e w i t h r e s p e c t t o mass w a s t i n g . There a r e some I n d i c a t i o n s 
t h a t these s l o p e s c o u l d be s u b j e c t t o e r o s i o n a l I n s t a b i l i t y . 

SANDILANDS, R.W., 1971/72. 
"Hydrographic C h a r t i n g and Oceanography on the West Coast of Canada 

from the E i g h t e e n t h Century t o the Present Day". Proceedings of the Royal 
S o c i e t y of Edinburgh, Sec B73, pp. 75-83. 

A l l major e x p l o r a t i o n voyages and h y d r o g r a p h i c s t u d i e s on the West 
Coast of Canada s i n c e 1749 a r e d e s c r i b e d . D e s c r i b e s some of the e a r l y 
surveys a t the mouth of the F r a s e r 1n 1857 by C a p t a i n R i c h a r d s , H.M.S. 
Plumper. 

SEDIMENT SURVEY SECTION, WATER SURVEY OF CANADA, 1970. 
Hydrometric and Sediment Survey, Lower F r a s e r R i v e r : Progress Report, 

1965-1968. Canada. Department of Energy, Mines and Resources. Inland 
Waters Branch. Ottawa. 133 pp. 

The p r o g r e s s of the h y d r o m e t r i c and sediment survey of the Lower F r a s e r 
R i v e r f o r the p e r i o d 1965 t o 1968 I n c l u s i v e 1s d e s c r i b e d 1n t h i s r e p o r t . 

Although h y d r o m e t r i c d a t a f o r the Lower F r a s e r R i v e r have been 
c o l l e c t e d s i n c e 1876, the sediment survey d i d not become f u l l y o p e r a t i o n a l 
u n t i l the s p r i n g of 1965. The sediment survey program was i n t e n d e d to 
p r o v i d e 
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streamflow, suspended sediment and bed load d i s c h a r g e and o t h e r r e l a t e d d a t a 
f o r t he Lower F r a s e r R i v e r r e g i o n . These d a t a a r e used In d e s i g n , o p e r a t i o n 
and maintenance of r i v e r channels and h y d r a u l i c works and f a c i l i t i e s . 

The o p e r a t i o n a l a s p e c t s of the survey a r e o u t l i n e d and d e s c r i b e d 1n 
d e t a i l . These I n c l u d e the equipment used, the f i e l d survey c o n d i t i o n s and 
survey t e c h n i q u e s , methods of a n a l y s i s and I n t e r p r e t a t i o n of the d a t a . 

P r e l i m i n a r y r e s u l t s of the survey a r e I l l u s t r a t e d by means of t a b l e s 
and graphs. Some of the p e r t i n e n t d a t a are s i m i l a r l y compiled 1n the 
appendices of the r e p o r t . 

S e v e r a l c o n c l u s i o n s w i t h r e s p e c t t o the h y d r o m e t r i c and sediment 
surveys are p r e s e n t e d . F i n a l l y , recommendations a r e made to c o n t i n u e w i t h 
the p r e s e n t surveys f o r a t l e a s t an a d d i t i o n a l ten y e a r s and t o i n c l u d e 1n 
these surveys the d e l t a r e g i o n downstream from the F r a s e r R i v e r a t Port Mann. 

SERVIZI, J.A., and BURKHALTER, R.A., 1970. 
S e l e c t e d Measurements of Water Q u a l i t y and Bottom D r i l l i n g . Organisms 

of the F r a s e r R i v e r System, 1963-1968. I n t e r n a t i o n a l P a c i f i c Salmon 
F i s h e r i e s Commission. M a n u s c r i p t Report, 70 pp. 

SHEPPERD, J.E., 1979. 
"Development of a S a l t Marsh on the F r a s e r D e l t a a t Boundary Bay, B.C., 

Canada". M.Sc. T h e s i s , U.B.C. 99 pp. 
The development of a l a t e Holocene s a l t marsh was s t u d i e d on the 

I n a c t i v e p a r t of the F r a s e r D e l t a a t Boundary Bay. Present-day v e g e t a t i o n 
zones i n the western p a r t of the Bay, were d i s t i n g u i s h e d i n the s a l t marsh 
and were r e l a t e d to zones found i n c o r e s o b t a i n e d i n a t r a n s e c t a c r o s s the 
marsh. A sequence of development, r e l a t e d t o e l e v a t i o n , was determind. A 
r a d i o c a r b o n d a t e on o r g a n i c s i l t s a t a depth of 35 t o 40 cm suggests t h a t 
s a l t marsh development commenced 320 + 70 years B.P. 

A former s a l t marsh peat i s now p a r t i a l l y b u r l e d and being a c t i v e l y 
eroded where exposed, 1n e a s t e r n Boundary Bay. A p a l a e o e n v l r o n m e n t a l 
r e c o n s t r u c t i o n suggests the peat s t a r t e d d e v e l o p i n g i n f r e s h water and was 
l a t e r s u c c e s s i v e l y Inundated by marine water and a s a l t marsh de v e l o p e d , as 
seen by an i n c r e a s e i n the abundance of chenopod p o l l e n . Subsequent 
emergence of the s a l t marsh was accompanied by the development of an 
i n c r e a s i n g l y d i v e r s e v e g e t a t i o n . 

SHEPARD, F.P., MILLIMAN, J.D., 1978. 
" S e a - f l o o r c u r r e n t s on the F o r e s e t S l o p e of the F r a s e r R i v e r D e l t a , 

B.C." Marine Geology, V. 28, No. 3/4, pp. 245-251. 
At the s h a l l o w heads of canyons and s e a v a l l e y s ( s h o a l e r than about 250 

m), c u r r e n t meter r e c o r d s have shown high f r e q u e n c y of up-and down-valley 
a l t e r n a t i o n , but i n the s e a v a l l e y o f f the F r a s e r D e l t a a t an a x i a l depth as 
s h a l l o w as 85 m, the a l t e r n a t i o n 1s c l e a r l y i n phase w i t h the t i d e s . The 
e x p l a n a t i o n i s thought t o be r e l a t e d t o the l a r g e range of the t i d e s . At 85 
m i n F r a s e r S e a v a l l e y , the c u r r e n t s run up the v a l l e y w i t h the r i s i n g t i d e 
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and down the v a l l e y w i t h the ebbing t i d e . The f a s t e s t c u r r e n t s a r e found 
d u r i n g the d i u r n a l ebb t i d e s of the s p r i n g t i d e p e r i o d . The r e c o r d a t 220 m 
a x i a l depth shows e s s e n t i a l l y an In v e r s e r e l a t i o n t o the t i d e s so t h a t the 
c u r r e n t 1s f l o w i n g u p v a l l e y d u r i n g ebbs and down d u r i n g f l o o d s . T h i s 
c o n t r a s t i s i n t e r p r e t e d as perhaps due t o i n t e r n a l waves of t i d a l p e r i o d 
moving down the v a l l e y a x i s . 

SIMMONS, G.E. and BUCHANAN,J., 1955 ( J a n u a r y ) . 
A P r e l i m i n a r y Report on Bank E r o s i o n on the Lower F r a s e r R i v e r . 

B r i t i s h Columbia. Department of Lands and F o r e s t s . Water Ri g h t s Branch. 
Water Resources I n v e s t i g a t i o n s . Report 278. 53 pp. + f i g s . 

Along the F r a s e r R i v e r between A g a s s i z and the P i t t R i v e r , n e a r l y 22 
m i l e s of bank 1s being s u b j e c t e d to severe e r o s i o n . A f u r t h e r seven m i l e s 
of bank has been s t a b i l i z e d by the placement of rock or by the c o n s t r u c t i o n 
of timber w a l l s or g r o i n s . From a f i e l d i n v e s t i g a t i o n of the problem of 
e r o s i o n 1n the v a l l e y , 1t 1s apparent t h a t c e r t a i n s e c t i o n s , n o t a b l y i n the 
A g a s s i z and A l b i o n a r e a s , a r e the cause of some c o n s i d e r a b l e worry t o l o c a l 
r e s i d e n t s . In p a r t i c u l a r , the r e c e s s i o n of the bank a t A l b i o n has so 
reduced the d i s t a n c e from the r i v e r t o s e v e r a l homes, t h a t a t the p r e s e n t 
r a t e of e r o s i o n , these houses a r e l i k e l y t o be untenable w i t h i n two y e a r s . 

In a l l , f o r t y - o n e p o i n t s a l o n g the banks of the F r a s e r between the 
above-mentioned l i m i t s showed e r o s i o n to be o c c u r r i n g a t v a r i o u s r a t e s . 
While some attempt has been made t o i n d i c a t e the e r o s i o n r a t e on the b a s i s 
of a f i v e - y e a r p e r i o d (1949-1954), changes 1n r i v e r bars w i t h subsequent 
r e p o s i t i o n i n g of the main channel can a l t e r the r a t e of r e c e s s i o n d u r i n g one 
season. 

A c o n s i d e r a b l e number of s e c t i o n s of e r o s i o n a r e i n the Immediate 
v i c i n i t y of dykes and i n one or two I n s t a n c e s , the dyke forms p a r t of the 
bank w i t h no berm f o r p r o t e c t i o n . 

Sect1on-by-sect1on data f o r 42 s i t e s I n c l u d e bank m a t e r i a l , h e i g h t , 
s l o p e , depth of water, underwater s l o p e , bank c o n d i t i o n , p r o x i m i t y of dyke, 
r a t e of e r o s i o n (from comparison of a i r p h o t o g r a p h s ) , and land e v a l u a t i o n . 

SINCLAIR, F.N., 1961. 
A H i s t o r y of the Sumas Drainage, Dyking and Development D i s t r i c t , 

C h i l l i w a c k H i s t o r i c a l S o c i e t y ( u n p u b l i s h e d ) . 
The h i s t o r y of the r e c l a m a t i o n of Sumas Lake and the c o n s t r u c t i o n of 

the Vedder Canal a r e d e s c r i b e d by the former c h i e f engineer of the p r o j e c t . 
E a r l y ungauged f l o o d s on the F r a s e r R i v e r a r e d e s c r i b e d . 

SLAYMAKER, H.O., 1972. 
Physiography and Hydrology of S i x R i v e r B a s i n s i n J.L. Robinson, 

e d i t o r , S t u d i e s i n Canadian Geography: B r i t i s h Columbia. Tor o n t o , 
U n i v e r s i t y of Toronto P r e s s , pp. 32-68. 

Inclu d e s examination of F r a s e r R i v e r B a s i n . 
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SLAYMAKER, H.O., 1972. 

Recent F l u c t u a t i o n s 1n the Mean Di s c h a r g e of the F r a s e r R i v e r 1n R. 
L e i g h , ed., Contemporary Geography: Research Trends, B.C. G e o g r a p h i c a l 
S e r i e s , O c c a s i o n a l Papers i n Geography, Number 16. Vancouver, T a n t a l u s 
Research, 3-13. 

An u n r e s o l v e d problem Is to e x p l a i n an I n c r e a s e i n the mean d i s c h a r g e 
of the upper F r a s e r b a s i n of 19 p e r c e n t between 1953-57 and 1963-67. The 
o n l y p o s s i b l e source i s t h a t of p r e c i p i t a t i o n above the 3,000 f o o t l e v e l 
where t h e r e a r e no p r e c i p i t a t i o n gauges. The m e t e o r o l o g i c a l f a c t o r s 
p r o d u c i n g such a l o c a l I n c r e a s e 1n h i g h l e v e l p r e c i p i t a t i o n d u r i n g 1958-67 
pr o b a b l y r e l a t e t o the mean p o s i t i o n of the A r c t i c f r o n t . The e v i d e n c e 
g i v e n here suggests t h a t the A r c t i c f r o n t must have o c c u p i e d a more 
n o r t h e r l y mean p o s i t i o n d u r i n g 1958-67 than 1n 1953-57. 

SLAYMAKER, H.O., 1972. 
Sediment Y i e l d and Sediment C o n t r o l i n the Canadian C o r d i l l e r a in, 

Slaymaker, H.O., and McPherson, H.J., e d i t o r s , Mountain Geomorphology, B.C. 
G e o g r a p h i c a l S e r i e s , No. 14, Vancouver, T a n t a l u s Research L t d . , p. 235-245. 

T h i s a r t i c l e summarizes the sediment movement problem i n B r i t i s h 
Columbia a t 3 s c a l e s ; namely r i v e r b a s i n s l a r g e r than 25,000 km 2 i n a r e a ; 
those of 250 t o 25,000 km 2, and those l e s s than 250 km 2. 

STANCIL, D.E., 1980. 
" F r a s e r R i v e r E s t u a r y Study Water Q u a l i t y - A q u a t i c B i o t a and 

Sediments" F r a s e r R i v e r E s t u a r y Study S t e e r i n g Committee, V i c t o r i a , B.C. 
187 pp. 

T h i s r e p o r t d e a l s w i t h d i s t r i b u t i o n a l d a t a f o r a l g a e and a q u a t i c 
i n v e r t e b r a t e s and l e v e l s of metal c o n t a m i n a t i o n 1n a number of a q u a t i c 
organisms and sediments. An e x t e n s i v e r e f e r e n c e l i s t of water q u a l i t y 
r e p o r t s on the F r a s e r R i v e r i s i n c l u d e d . 

STICHLING, W. and SMITH, T.F., 1968. 
Sediment Surveys i n Canada. Canada. Department of Energy, Mines, and 

Resources, Inland Waters Branch, 17 pp. 
T h i s paper p r e s e n t s an o u t l i n e of the Sediment Survey Program of the 

Water Survey of Canada, I t s c u r r e n t s t a t u s i n c l u d i n g t e c h n i c a l methods, 
I n s t r u m e n t a t i o n and d a t a a v a i l a b l e , and a look a t what i s planned f o r the 
f u t u r e of the program. 

( F i g u r e 12 shows a graph of s t a g e , v e l o c i t y , suspended sediment 
c o n c e n t r a t i o n and bed load of F r a s e r R i v e r a t Port Mann f o r a 56 hour p e r i o d 
i n J u n e ) . 

STYAN, W.B., 1981. 
The Sedimentology, Petrography and Geochemistry of Some F r a s e r D e l t a 

Peat D e p o s i t s . M.Sc. T h e s i s , Dept. of G e o l o g i c a l S c i e n c e s , U n i v e r s i t y of 
B r i t i s h Columbia, 188 pp. 
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On the r e c e n t lobe of the F r a s e r R i v e r D e l t a peat d e p o s i t i o n 1s 

o c c u r r i n g i n t h r e e d i s t i n c t s e t t i n g s - the d e s t a l d e l t a p l a i n , the 
t r a n s i t i o n a l upper d e l t a to lower d e l t a p l a i n and the upper d e l t a p l a i n to 
a l l u v i a l p l a i n . 

The d i s t a l lower peats a re dominated by sedge g r a s s f a d e s . They 
o v e r l i e t h i n f l u v i a l sequences which i n t u r n o v e r l i e s c o a r s e n i n g upwards 
sequences of p r o d e l t a c l a y s and s i l t y c l a y s . The lower d e l t a p l a i n - upppe 
d e l t a p l a i n peats developed from 1 n t e r d i s t r 1 b u t a r y b r a c k i s h marshes. 
Sphagnum dominated sequences succeeded i n areas where f l u v i a l i n f l u e n c e s 
were minimal. Sedge g r a s s peats I n t e r c a l a t e w i t h s i l t y c l a y overbank and 
sandy s p l a y d e p o s i t s a l o n g a c t i v e channel margins. A l l u v i a l p l a i n peats 
accumulated i n f r e s h w a t e r b r a c k i s h backswamps. E a r l i e s t sedge c l a y and 
g y t t j a e peats developed over t h i n f i n i n g upwards c y c l e s of s i l t y sand, s i l t 
and c l a y . 

SWAN WOOSTER ENGINEERING, LTD., 1967. 
Outer Port Development a t Vancouver, B r i t i s h Columbia: A P l a n n i n g 

Study. Prepared f o r the N a t i o n a l Harbours Board of Canada, Vancouver. F i l e 
1835; v a r i o u s p a g i n a t i o n . 

C o n t a i n s summary r e s u l t s of s o i l mechanical i n v e s t i g a t i o n s on Sturgeon 
and Roberts Bank ( c f . Cook, 1967) and 1n Boundary Bay ( c f . G o l d e r , Brawner, 
1967). 

SWAN WOOSTER ENGINEERING, LTD., 1968. 
Roberts Bank Stage 1. Dredging and Rec l a m a t i o n . Prepared f o r the 

N a t i o n a l Harbours Board of Canada, Vancouver. 10 s h e e t s . 
Design drawings: i n c l u d e s s o i l I n f o r m a t i o n sheet, s y n t h e s i z i n g the 

r e s u l t s of Cook (1968). 

SWINBANKS, D.D., 1979. 
"Environmental F a c t o r s C o n t r o l l i n g F l o r a l Z o n a t i o n and the D i s t r i b u t i o n 

of Burrowing and Tube-Dwelling Organisms on F r a s e r R i v e r D e l t a T i d a l F l a t s , 
B r i t i s h Columbia". Ph.D. T h e s i s , Dept. of G e o l o g i c a l S c i e n c e s and I n s t i t u t e 
of Oceanography, U n i v e r s i t y of B r i t i s h Columbia, 274 pp. 

The d i s t r i b u t i o n of v a r i o u s burrowing and tube d w e l l i n g organisms, 
t h e i r b i o g e n i c sedimentary s t r u c t u r e s and the r a t e s they t u r n over sediments 
were i n v e s t i g a t e d on t h r e e d i f f e r e n t t i d a l f l a t environments of the F r a s e r 
D e l t a . 

The i n t e r t i d a l r e g i o n of Boundary Bay has f i v e f l o r a l s e d l m e n t o l o g i c a l 
zones d e l i m i t e d p r i m a r i l y by e l e v a t i o n and exposure. These a r e from the 
s h o r e l i n e seawards, the s a l t m a r s h , a l g a l mat upper sand wave, e e l g r a s s and 
lower sandwave zones. 

An e s t i m a t e d 4.25 x 10^ A b a r e n i c o l a on Boundary Bay t i d a l f l a t s 
a n n u a l l y rework about 1 0 6 m 3 of sand. T h i s b i o t u r b a t i o n may be a f a c t o r 
l i m i t i n g the e x t e n t of the a l g a l mat zone. 



- 229 -
SWINBANKS, D.D., MURRAY, J.W., 1981. 

" B i o s e d l m e n t o l o g i c a l z o n a t l o n of Boundary Bay T i d a l F l a t s , F r a s e r R i v e r 
D e l t a , B.C." Sedlmentology, v. 28, p. 201-237. 

Boundary Bay t i d a l f l a t s have s u r f a c e sediments c o n s i s t i n g almost 
e n t i r e l y of f i n e , w e l l s o r t e d sands which show a g r a d u a l f i n l n g - s h o r e w a r d s 
t r e n d . F i v e f l o r a l / s e d i m e n t o l o g l c a l zones form d i s t i n c t b i o - f a d e s : the 
s a l t m a r s h , a l g a l mat, upper sand wave, e e l g r a s s and lower sand wave zones. 

In the a l g a l mat and e e l g r a s s zones micro-topography of b i o g e n i c 
o r i g i n , o n l y a few c e n t i m e t r e s h i g h , c r e a t e s l a t e r a l h e t e r o g e n e i t y w i t h i n 
the zonal b i o f a c i e s . In the upper sand wave zone, very low amplitude (a d 

0.1 m) symmetrical sand waves ( D
 d 30 m) of p r o b a b l e storm-wave o r i g i n 

have a s i m i l a r e f f e c t . In the lower sand wave zone, sand waves (a ° 0.5 
m, D d 60 m) are formed by t i d a l c u r r e n t s or wave a c t i o n and p h y s i c a l 
sedimentary s t r u c t u r e s dominate over b i o g e n i c ones. 

The d e n s i t i e s of a number of macrofaunal organisms which produce 
d i s t i n c t i v e b i o g e n i c sedimentary s t r u c t u r e s were determined. 

TABATA, S., 1955. 
Oceanographic C o n d i t i o n s 1n S t e v e s t o n Harbour d u r i n g normal d i s c h a r g e 

of the F r a s e r R i v e r . F i s h e r i e s Research Board of Canada, P a c i f i c S t a t i o n , 
Nanaimo. Progress Report No. 104: 26-29. 

D e s c r i b e s oceanographic c o n d i t i o n s 1n the a r t i f i c i a l t i d a l b a s i n a t 
S t e v e s t o n through a t i d a l c y c l e f o r flows l e s s than 100,000 c f s . of the 
r i v e r . S a l t water i n t r u d e s a t high t i d e and i s withdrawn a f t e r low t i d e . 

TABATA, S., 1965. 
Sea water i n t r u s i o n i n the S t e v e s t o n Cannery B a s i n . F i s h e r i e s Research 

Board of Canada, P a c i f i c S t a t i o n , Nanaimo. Progress Report. No. 106: 3-6. 
D e s c r i b e s p e r s i s t e n c e of sea water i n S t e v e s t o n Cannery B a s i n except 

d u r i n g the f r e s h e t p e r i o d (Q > 300,000 c f s . ) . Compares more e f f i c i e n t t i d a l 
f l u s h i n g i n the r i v e r channel w i t h t h a t i n the b a s i n . 

TABATA, S.F., 6I0VAND0, L.F., DEVLIN, D., 1971. 
" C u r r e n t V e l o c i t i e s i n the V i c i n i t y of the G r e a t e r Vancouver Sewerage 

and Drainage D i s t r i c t ' s Iona I s l a n d O u t f a l l - 1968". F i s h e r i e s Research 
Board of Canada, T e c h n i c a l Report 263. 110 pp. 

The r a p i d l y I n c r e a s i n g p o p u l a t i o n i n the area served by the Iona I s l a n d 
treatment p l a n t , l e d t o the p o s s i b i l i t y of h e a l t h and a e s t h e t i c problems 
a r i s i n g . In response to these concerns a study of the s u r f a c e and 
s u b - s u r f a c e c i r c u l a t i o n was c a r r i e d out 1n 1968. Three methods were 
employed: c u r r e n t m e t e r i n g a t f i x e d s t a t i o n s , r e l e a s e of f r e e - f l o a t i n g 
s u r f a c e c u r r e n t f o l l o w e r s and v i s u a l / a e r i a l p h o t o g r a p h i c t r a c k i n g of the 
movement of s u r f a c e water c o n t a i n i n g t r a c e r s such as dykes or suspended s i l t . 
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TAMBURI, A . J . , 1976. 

Regime S t u d i e s of the Lower F r a s e r R i v e r . Symposium on Inland 
Waterways f o r N a v i g a t i o n , F l o o d C o n t r o l and Water D i v e r s i o n s , American 
S o c i e t y of C1v1l E n g i n e e r s , p. 1680-1699. 

The I n f l u e n c e of the p o s t - g l a c i a l h i s t o r y of the F r a s e r V a l l e y on 
p r e s e n t day channel p r o c e s s e s below New Westminster 1s d e s c r i b e d . Sounding 
dat a and I n v e s t i g a t i o n s u s i n g a c l a m s h e l l dredge were used t o I d e n t i f y the 
presence of n o n - a l l u v i a l sediments 1n the r i v e r c h a n n e l . G l a c i a l and 
outwash d e p o s i t s near the Su r r e y Uplands were i d e n t i f i e d i n the main channel 
o p p o s i t e Annacis I s l a n d . 

The main f a c t o r s g o v e r n i n g channel depth a l o n g the r i v e r were found to 
be d i s c h a r g e , top width and the g e o t e c h n l c a l p r o p e r t i e s of the r i v e r bed. 
E m p i r i c a l c o r r e l a t i o n s were developed u s i n g the e x t e n s i v e sounding data t h a t 
has been c o l l e c t e d by P u b l i c Works Canada. The equ a t i o n s were used i n 
c o n j u n c t i o n w i t h a mobile bed h y d r a u l i c model t o d e s i g n r i v e r t r a i n i n g 
s t r u c t u r e s a l o n g the r i v e r . 

TAMBURI, A.O., 1979. 
"Sediment and Morphologic S t u d i e s of the Lower F r a s e r R i v e r " , F o u r t h 

N a t i o n a l H y d r o t e c h n l c a l Conference, The Canadian S o c i e t y f o r C i v i l 
E n g i n e e r i n g , 1979, pp. 566-581. 

Sediment t r a n s p o r t measurements from the F r a s e r R i v e r a t M i s s i o n and 
A g a s s i z a r e summarized. ( F o r complete r e s u l t s see " A n a l y s i s of F e d e r a l 
Sediment Survey Data Taken on the Lower F r a s e r R i v e r " , W.C.H.L., 1978). 

Channel geometry dat a from the sand-bed p o r t i o n of the r i v e r downstream 
of M i s s i o n a re a l s o p r e s e n t e d . H i s t o r i c a l channel changes i n the main 
channel near Ladner and S t e v e s t o n , North Arm and Canoe Pass are a l s o 
d e s c r i b e d . 

TAMBURI, A., HAY, D., 1978. 
An I n t r o d u c t i o n t o R i v e r Mechanics and the Lower F r a s e r R i v e r . Canada 

Department of P u b l i c Works, P a c i f i c Region, Marine C i v i l E n g i n e e r i n g 
S e c t i o n , Vancouver, 72 p. 

Pro v i d e s a g e n e r a l account of r i v e r p r o c e s s e s on the Lower F r a s e r R i v e r 
f o r n o n - s p e c i a l i s t r e a d e r s . 

TAMBURI, A . J . , HAY, D., 1981. 
Hydrodynamics and Sediment P a t t e r n s on the F r a s e r R i v e r F o r e s h o r e . 5th 

Canadian H y d r o t e c h n l c a l Conference, The Canadian S o c i e t y f o r C i v i l 
E n g i n e e r i n g , F r e d e r i c t o n , New Brunswick, p. 537-558. 

T h i s r e p o r t p r e s e n t s some c o n c l u s i o n s of t i d a l f l o w v e l o c i t i e s and 
d i r e c t i o n s on Sturgeon and Roberts Bank from a very l i m i t e d number of 
temporary c u r r e n t metering s t a t i o n s . Some a n a l y s i s of sediment p r o c e s s e s on 
the t i d a l f l a t s i s a l s o p r e s e n t e d . 
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TERZAGHI, K., 1962. 

D i s c u s s i o n of Mathews, W.H., and Shepard, F.P., 1962, S e d i m e n t a t i o n of 
the F r a s e r R i v e r D e l t a , B r i t i s h Columbia. American A s s o c i a t i o n of Petroleum 
G e o l o g i s t s , B u l l . , 46: 1438-1443. 

The author o f f e r s an e x p l a n a t i o n f o r the t o p o g r a p h i c a l c o n f i g u r a t i o n of 
the F r a s e r R i v e r d e l t a f r o n t . 

Two f i g u r e s , showing b o r i n g r e c o r d s f o r d r i l l h o l e s 3 and 10 m i l e s 
upstream from the mouth of F r a s e r R i v e r a r e I n c l u d e d . 

A d i s c u s s i o n of the I n f l u e n c e of the depth of water on p r o p e r t i e s of 
sediments and e f f e c t of time on p h y s i c a l p r o p e r t i e s of sediments c o n c l u d e 
the paper. 

THOMAS, D.O., 1975. 
"The D i s t r i b u t i o n of Z1nc and Copper i n G e o r g i a S t r a i t , B r i t i s h 

Columbia: E f f e c t s of the F r a s e r R i v e r and Sediment Exchange R e a c t i o n s . " 
M.Sc. T h e s i s , Dept. of Chemistry and the I n s t i t u t e of Oceanography, 
U n i v e r s i t y of B r i t i s h Columbia, 110 pp. 

The d i s t r i b u t i o n of d i s s o l v e d and p a r t i c u l a t e copper and z i n c was 
s t u d i e d a t a s e r i e s of s t a t i o n s i n G e o r g i a S t r a i t between May, 1973 and May, 
1974. Large time-dependent f l u c t u a t i o n s 1n c o n c e n t r a t i o n s were observed and 
r e l a t e d t o the d i s c h a r g e of the F r a s e r R i v e r . Most of the l a r g e s c a l e 
f e a t u r e s were r e l a t e d t o a r e l e a s e of copper and z i n c from r i v e r - b o r n e 
sediment as i t passes from f r e s h t o s a l t water. 

THOMSON, R.E., 1974. 
"Longshore C u r r e n t G e n e r a t i o n by I n t e r n a l Waves 1n the S t r a i t of 

G e o r g i a " , Canadian J o u r n a l of E a r t h S c i e n c e s , v. 12, No. 3, pp. 472-488. 
Presented i n t h i s paper 1s a d e r i v a t i o n of the l o n g s h o r e c u r r e n t 

generated by b r e a k i n g lowest mode i n t e r n a l waves 1n a two l a y e r f l u i d of 
s l o w l y s h a l l o w i n g depth, w i t h emphasis on the n e a r s h o r e r e g i o n of the F r a s e r 
R i v e r d e l t a . I t 1s proposed t h a t such a c u r r e n t , having a maximum speed of 
o r d e r 1 0 4 / e v c m 3 / s 2 ( e q u a l t o 1 0 2 cm/s f o r r e a s o n a b l e v e r t i c a l 
eddy v i s c o s i t i e s , e v of 1 0 2 cm 2/s) and a width of o r d e r k i l o m e t e r s 
based on measured water p r o p e r t i e s and I n t e r n a l wave c h a r a c t e r i s t i c s i n the 
S t r a i t , 1s r e s p o n s i b l e f o r the p e r s i s t e n t northward f l o w observed t o be 
a s s o c i a t e d w i t h the d e l t a 1n summer. A c c o r d i n g l y , i t 1s suggested t h a t the 
longshore c u r r e n t would have important i m p l i c a t i o n s to s e d i m e n t a t i o n r a t e s 
and p o l l u t a n t d i s p e r s a l 1n the d e l t a a r e a , w i t h g r e a t e s t e f f e c t s p o s s i b l y 
o c c u r r i n g i n summer and f a l l when the s t r a t i f i c a t i o n i n the S t r a i t of 
G e o r g i a 1s most pronounced. 

THOMSON, R., 1981. 
Oceanography of the B r i t i s h Columbia Coast. Canadian S p e c i a l 

P u b l i c a t i o n of F i s h e r i e s and A q u a t i c S c i e n c e s 56, Department of F i s h e r i e s 
and Oceans, 291 pp. 

Reviews t i d a l and oceanographlc p r o c e s s e s i n the S t r a i t of G e o r g i a and 
F r a s e r R i v e r e s t u a r y (p. 139-169). 
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TIFFIN, D.L., MURRAY, J.W., MAYERS, I.R. and GARRISON, R.E., 1971. 

S t r u c t u r e and O r i g i n of F o r e s l o p e H i l l s , F r a s e r D e l t a , B r i t i s h 
Columbia. B u l l . Canadian Petroleum Geology, 19; 589-600. 

S e v e r a l continuous s e i s m i c p r o f i l e s a c r o s s the F r a s e r R i v e r d e l t a , 
B r i t i s h Columbia, p r o v i d e i n s i g h t s i n t o the I n t e r n a l s t r u c t u r e and p o s s i b l e 
o r i g i n of f o r e s l o p e h i l l s s i m i l a r to those found on o t h e r major d e l t a s . The 
c o n t i n u i t y and w a v e - l i k e p r o g r e s s i o n of the s t r u c t u r e s suggests t h a t these 
h i l l s a r e the r e s u l t of downslope movement of a l a r g e mass of sediment. I t 
i s e s t i m a t e d t h a t the F r a s e r d e l t a slump d e p o s i t s a r e a t l e a s t 200 years o l d 

TUPPER, W.A., 1977. 
A Photogrammetric Study of the Morphology of the F r a s e r R i v e r D e l t a , 

I n t e r t i d a l Zone. Survey Department, B r i t i s h Columbia I n s t i t u t e of 
Technology, Unpublished r e p o r t , 34 p. 

D i s c u s s e s some of the problems i n u s i n g photogrammetric t e c h n i q u e s f o r 
mapping s h o r e l i n e changes i n the I n t e r t i d a l zone of the d e l t a . Rigorous 
photogrammetric mapping procedures were used t o p l o t the water l i n e from 
photographs taken i n 1938, 1972, and 1975. 

TYW0NIUK, N., 1972. 
Sediment Budget of the Lower F r a s e r R i v e r ( E s t u a r y ) . 12th Conference 

on C o a s t a l Eng., Vancouver, B r i t i s h Columbia, J u l y 10-14, 1972. 1105-1122. 
The Lower F r a s e r R i v e r i s an a r e a of a c t i v e s e d i m e n t a t i o n . The dynamic 

p r o c e s s e s I n f l u e n c e d by r i v e r d i s c h a r g e , t i d e s and winds a r e p r o b a b l y the 
most Important f a c t o r s i n the t r a n s p o r t and d e p o s i t i o n of sediments i n the 
e s t u a r y . The main p a r t of the F r a s e r E s t u a r y i s v e r t i c a l l y homogeneous 
( n o n - s t r a t i f l e d ) and the sediments a r e t r a n s p o r t e d p r o g r e s s i v e l y seaward and 
a r e accumulated near the l i m i t of net landward f l o w . The lower e s t u a r y i s 
s t r a t i f i e d and c o a r s e sediments a r e trapped near the toe of the s a l t wedge 
w h i l e the f i n e sediments a r e c a r r i e d seaward w i t h the o u t f l o w i n g r i v e r water 

The h y d r o m e t r i c and sediment survey of the lower F r a s e r R i v e r are 
d e s c r i b e d . Survey r e s u l t s a r e used i n d e t e r m i n i n g the sediment b a l a n c e of 
the r i v e r r e a c h . In the budget a n a l y s i s the r i v e r and e s t u a r y a r e d i v i d e d 
i n t o f o u r c o n s e c u t i v e reaches the sediment d i s c h a r g e s a r e s u b d i v i d e d t o 
r e p r e s e n t about 10 p a r t i c l e s i z e ranges and the b a l a n c e i s then determined 
f o r each reach and p a r t i c l e s i z e range. 

C o n c l u s i o n s a r e drawn w i t h r e s p e c t t o the sediment t r a n s p o r t and 
d e p o s i t i o n a l c h a r a c t e r i s t i c s , annual v a r i a t i o n s , and the agreement between 
the sediment e n t e r i n g the e s t u a r y and the sediment dredged. 

TYW0NIUK, N., 1973. 
Sediment Budget of the Lower F r a s e r R i v e r in. Canada. N a t i o n a l Research 

C o u n c i l , A s s o c i a t e Committee on Geodesy and Geophysics, Subcommittee on 
Hydrology, F l u v i a l Processes and S e d i m e n t a t i o n . 9th Hydrology Symposium, 
U n i v e r s i t y of A l b e r t a , Edmonton May 8 and 9, 1973. P r o c e e d i n g s . Canada. 
Department of the Environment, Inland Waters D i r e c t o r a t e , 624-638. 
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The Lower F r a s e r R i v e r i s an a r e a of a c t i v e s e d i m e n t a t i o n . The dynamic 

p r o c e s s e s I n f l u e n c e d by r i v e r d i s c h a r g e , t i d e s and winds are p r o b a b l y the 
most Important f a c t o r s 1n the t r a n s p o r t and d e p o s i t i o n of sediments 1n the 
e s t u a r y . The main p a r t of the F r a s e r E s t u a r y i s v e r t i c a l l y homogeneous 
( n o n - s t r a t i f i e d ) and the sediments a r e t r a n s p o r t e d p r o g r e s s i v e l y seaward and 
a r e accumulated near the l i m i t of net landward f l o w . The lower e s t u a r y i s 
s t r a t i f i e d and c o a r s e sediments a r e trapped near the toe of the s a l t wedge 
w h i l e the f i n e sediments a r e c a r r i e d seaward w i t h the o u t f l o w i n g r i v e r water 

The sediment balance of the Lower F r a s e r R i v e r , as a r e s u l t of both 
n a t u r a l and man-induced dynamic p r o c e s s e s , i s r e p r e s e n t e d f a c t u a l l y by means 
of a sediment budget. In t h i s a n a l y s i s , the r i v e r and e s t u a r y a r e d i v i d e d 
i n t o f o u r c o n s e c u t i v e r e a c h e s , the sediment d i s c h a r g e s a r e s u b d i v i d e d t o be 
r e p r e s e n t a t i v e of s e v e r a l p a r t i c l e s i z e ranges and the balance i s then 
determined f o r each reach and p a r t i c l e s i z e range. The budget i s based on 
f i v e years of continuous data ( h y d r o m e t r i c , suspended sediment and bed load 
data) a t f o u r s t a t i o n s on the main channel of the Lower F r a s e r R i v e r and a t 
f i v e t r i b u t a r i e s and on m i s c e l l a n e o u s d a t a 1n o t h e r p a r t s of the e s t u a r y . 

An attempt 1s made to I n t e r p r e t some of the r e s u l t s and t o i d e n t i f y and 
d e s c r i b e the c a u s a t i v e f a c t o r s . F i n a l l y , c o n c l u s i o n s a r e drawn w i t h r e s p e c t 
to the t r a n s p o r t and d e p o s i t i o n a l c h a r a c t e r i s t i c s , annual v a r i a t i o n s , and 
the agreement between the sediment e n t e r i n g the e s t u a r y and the sediment 
dredged. 

TYWONIUK, N., STICHLING, W., 1973. 
"Sedimentation Phenomenon of the F r a s e r R i v e r " , I n t e r n a t i o n a l 

A s s o c i a t i o n of H y d r a u l i c Research, I n t e r n a t i o n a l Symposium on R i v e r 
Mechanics, Bangkok, T h a i l a n d . V. 1, Paper A-69, pp. 805-818. 

From a study of suspended sediment and bed load d a t a a t Hope, A g a s s i z , 
M i s s i o n and Port Mann the f o l l o w i n g o b s e r v a t i o n s and c o n c l u s i o n s a r e made: 

At Port Mann, the sediments t r a n s p o r t e d a r e comprised l a r g e l y of sands 
and s i l t s . Upstream from Port Mann, g r a v e l s and b o u l d e r s a r e t r a n s p o r t e d by 
the r i v e r d u r i n g very high f l o w and a r e d e p o s i t e d a t about the t i d a l l i m i t 
between A g a s s i z and M i s s i o n . A n a t u r a l s o r t i n g of g r a i n s i z e s o c c u r s , the 
c o a r s e r p a r t i c l e s being d e p o s i t e d 1n the upstream r e a c h e s . In the most 
a c t i v e d r e d g i n g r e a c h , between Port Mann and S t e v e s t o n , the s o r t i n g appears 
to t e r m i n a t e r e s u l t i n g i n a r i v e r bed composed of r e l a t i v e l y u n i f o r m g r a i n 
s i z e s . 

C l a y and s i l t s i z e s c o n s t i t u t e o n l y a very small f r a c t i o n of the bed 
m a t e r i a l a t the f o u r main channel s t a t i o n s . The absence of t h i s f r a c t i o n 
i n d i c a t e s t h a t s i l t s and c l a y s are d e p o s i t e d n e a r e r t o the f o o t of the d e l t a 

A comparison of dredged and measured q u a n t i t i e s i n d i c a t e s t h a t more 
co a r s e m a t e r i a l i s dredged than 1s t r a n s p o r t e d by the r i v e r to the d r e d g i n g 
r e g i o n s c o n s i d e r e d . 

WALDICHUCK, M., MAKERT, J.R., and MEIKLE, J.H., 1968. 
F r a s e r R i v e r E s t u a r y , B u r r a r d I n l e t , Howe Sound, and M a l a s p i n a S t r a i t 

P h y s i c a l and Chemical Oceanographic Data, 1958-1966. F i s h e r i e s Res. Board 
of Canada, MS Rept. No. 929. V o l . 1: Sept. 1957-Feb. 1962, 244 pp., V o l . 
I I : Sept. 1962-July 1966, 277 pp. 
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Contains oceanographlc data f o r f i v e s t a t i o n s 1n the main channel of 

F r a s e r R i v e r between S t e v e s t o n and Port Mann, taken 1n l a t e summer d u r i n g 
the years 1957-1966 (and February 1962). Data I n c l u d e temperature, 
s a l i n i t y , d e n s i t y DO, pH f o r s e v e r a l depths, BT t r a c e , and bottom c o n d i t i o n 
and S e c c h l t r a n s p a r e n c y data a t each s t a t i o n . 

WALLIS, D.M., 1979. 
Ground S u r f a c e Motions 1n the F r a s e r D e l t a Due to Earthquakes. M.A. 

Sc. T h e s i s , Dept. of C i v i l E n g i n e e r i n g . 
The dynamic p r o p e r t i e s of the F r a s e r D e l t a s o i l s were c a l c u l a t e d and a 

numerical model was developed based on wave p r o p o g a t i o n t h e o r y . I t was 
e s t i m a t e d t h a t under l a r g e earthquakes l i q u e f a c t i o n i s l i k e l y to o c c ur i n 
the upper few meters of the d e l t a sand d e p o s i t s but 1s u n l i k e l y below the 6 
to 9 m depth. The r e p o r t c o n t a i n s d e s c r i p t i o n s of the mechanical p r o p e r t i e s 
of the d e l t a s o i l s from u n p u b l i s h e d g e o t e c h n i c a l b o r e h o l e d a t a . 

WALLACE, R., 1968. 
R i v e r T r a i n i n g Works on the F r a s e r R i v e r In. Seminar on A l l u v i a l 
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examination have each p r o v i d e d e v i d e n c e f o r the presence of F r a s e r R i v e r 
sediments on Spanish Banks. F r a s e r R i v e r sand o c c u r s on the seaward p o r t i o n 
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WATER PLANNING AND OPERATIONS BRANCH, OTTAWA, 1972. 
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