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GEOLOGY OF ROCK CREEK BRIDGE SITE 

The Mines Department was asked t o  consul t  

on the  foo t ings  f o r  t h i s  bridge. F i r s t  J.S. Stevenson 

pa id  a v i s i t  i n  t he  sp r ing  of 1950 and advised  sca l ing-  

of loose  rock from t h e  w e s t  p i e r  s i t e .  M.S. Hedley 

went up i n  October 1950 and advised f u r t h e r  s ca l ing  

and removal of a mass of contorted and  finely sha t t e red  

rock. Later t r i p s  were made &en the  sca l ing  was i n  

progress .  The s i t e  was judged safe. 

The cent re  l i n e  of‘ the bridge has an 

approximate bearing of north 48 degrees east, but the 

two sides of t h e  creek are referred t o  as west and 

east. Piers Nos. 1 and 4 are on the f l a t  a t  the 

edge of the  canyon and presented no problem. 

No. 3, the eas t e rn  of the two main piers ,  i s  on a 

Pie r  
0 

s i t e  not excessively weathered and reasonably w e l l  

exposed. No. 2, the w e s t  main p i e r  s i t e ,  w a s  ove r l a in  

and surrounded by large masses of weathered and uns tab le  

rock that not  only obscured t h e  s o l i d  underlying rock 

but presented a hazard from l andfa l l s .  

Bedrock is over la in  by boulder c lay  t h a t  is  

planed by stream ac t ion  i n  a broad f l a t  which has 

been inc ised  by Rock Creek canyon. 

s t r a t i f i e d  g rave l s  occur i n  o r  a t  t h e  base of t h e  

boulder clay. 

Pockets of 

I 



The rock a t  and i n  the v ic in i ty  of the 

footings i s  sedimentary. It i s  f o r  the most par t  

f ine ly  bedded, although the bedding i s  only local ly  

d is t inc t .  The rock i s  s i l iceous,  cherty t o  

quar tz i t ic ,  and is  an argillaceous and probably 

tuffaceous t o  sandy sediment tha t  has been deformed 

and s i l i c i f i e d .  On the west side the rock i s  dark 

grey t o  black or greenish and is  local ly  a ribbon 

chert. On the eas t  side the rock is  l i gh te r  i n  

colour.and i s  nearly a l l  strongly siliceous. Some 

may be quartzite but some i s  s i l i c i f i e d  breccia and 

the amount of s i l i c i f i c a t i o n  could not be judged. 

The structure i s  not hambeyond the f a c t  

t ha t  the d i p s  on the west side are predominantly 

steep towards the creek and upstream, and the d i p s  

on the eas t  side are a t  low angles into the h i l l s ide .  

There has been loca l  contortion and some brecciation, 

the l a t t e r  being s i l i c i f i e d  and healed. 

The rock i s  highly fractured and tends t o  

weather t o  a ravelled surface. Bedding cleavage i s  

not prominent and much of the rock is  massive or nearly 

so; there is  no secmdary cleavage. 

There are some throughgoing fractures  and 

a few f i ssures  rhich represent joints  and f a u l t s ,  the 

l a t t e r  of probably small displaceaent. The fracturing 

is not systematically developed. There i s  l i t t l e  



evidence of shearing and none tha t  in te rsec ts  the 

two irain p ie rs  o r  pier  footings, 

O n  the brow of the bluff west of pier  2 

a f l a t  serpentinous dyke shows beneath boulder clay. 

The dyke has an exposed thickness of  2 t o  4 f e e t  

beneath the boulder clay and is  

t o  the north. 

f e e t  across, is exposed ju s t  north of the north face 

of No. 2 p ie r ,  north of a steep f a u l t  and apparently 

surrounded by argillaceous chert. 

i s  exposed on the access road about 50 f e e t  north of 

pier 2 and i s  termi-nated by a fau l t .  

a t  l e a s t  15 feet thick and continuity i s  not known 

except that  it is possibly continuous w i t h  a prominent 

body of serpentine a t  l e a s t  30 f ee t  wide exposed 

several hundred f e e t  north of pier  2 on the access road. 

If continuous, t h i s  body of serpentine probably passes 

between piers  2 and 3 in  the bed of the creek. 

terminated by a f a u l t  

A small mass of serpentinous rock, a few 

A mass of serpentine 

This mass i s  

8 

Piers 1 and 4 a t  the anproaches to  

bridge are s e t  on bedrock which i s  now obscured. 

Excavation was made through about 5 t o  20 f e e t  of 

boulder clay and, i n  pier  4, some gravels. 

the 

Both 

foo t ings  are drained t o  prevent pondage of water. 

rock surfaces on which the piers  were s e t  were f inely 

shattered but were f ree  of f i s sures  or  shear zones. 

The 
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Pier No. 3 i s  set  on f r e sh ly  excavated 

rock, shattered but not fissured, and i s  poured 

so l id ly  against  t he  f r e sh ly  excavated rock face f o r  

a height of about 45 fee t .  

semi bench above a bluff which extends down t o  t h e  

creek. The bluff is strongly weathered and f r ac tu res  

The p i e r  stands on a 

i n  it a r e  exaggerated by t h e  weathering. 

prominent f rac ture  dipping out of the h i l l  is t e r -  

minated by a s teep f r ac tu re  and does not pass under 

One 

t h e  p ie r ,  

a r e  jo in t s  dipping steeply in to  the h i l l s ide .  Other 

The only systematically developed f rac tures  

f rac tures  a r e  non systematic, and there  appears no 

reason fo r  a mass movement of rock t o  occur, although 

there  vd11 natura l ly  be spal l ing of rock with the 

passage of time. The rock on the whole is s i l iceous  and 

bedding is obscure. 

P i e r  No. 2 is on a deeply excavated footing 

with a berm of about 30 fee t .  The p ie r  r e s t s  on 

shattered cherty a r g i l l i t e  f r e e  of e i t he r  la rge  or  

systematic fractures.  Excavation w a s  carried down 

t o  the &resent l e v e l  t o  permit oomplete removal of a . 

crumple i n  the a r g i l l i t e s  t ha t  plunged a t  a steep 

angle out o f  the bluff face. 

r e l a t i v e l y  so f t ,  strongly shattered a r g i l l i t e s  possessing 

some bedded cleavage, and it w a s  not thought wise t o  

The orumple q s  i n  



build t h e  p ie r  on o r  aga ins t  such a s t ruc ture .  

I n i t i a l  p l m s  ca l l ed  f o r  e rec t ion  of  t h e  

p i e r  c l e a r  of the almost v e r t i c a l  rock f ace ,  but it 

was l a t e r  decided t o  fill s o l i d l y  t h e  space between 

with concrete t o  2,805 f e e t  e levat ion,  p a r t i c u l a r l y  

i n  view of t he  sha t te red  na ture  of t h e  rock tha t  

would eventual ly  lead  t o  r ave l l i ng  and f i l l i n g  of 

the space with rock fragmentse 

The rock w a l l  aga ins t  which p i e r  2 is b u i l t  
, 

i s  sha t te red ,  but contains  no systematic f rac tur ing .  

Bedding i s  obscure and f o r  t h e  most p a r t  does not  

impart a cleavage t o  t h e  rocke One small brow 

immediately nor th  of the northwest comer  of t h e  

concrete is undercut on poorly bedded s i l i c e o u s  

a r g i l l i t e  f o r  a he ight  of about 1 2  fee t - th i s  i s  the 

only undercut t ing of beds on t h e  d i p  and is  a rem- 

nant of t he  crumple a l ready  re fer red  to ,  but the  rock 

i s  r e l a t i v e l y  massive and only a few tons  i s  involved. 

Only one f a u l t  crosses  the  excavated ground. This 

d i p s  a t  40 degrees i n t o  t h e  h i l l  and the  t r a c e  follows 

diagonally up the rock face  above the p i e r  and i n t e r -  

sects the concre te - f i l l ed  gap a t  the  southwest corner. 

The f a u l t  i s  a f r ac tu re ,  unaccompanied by gouge, and 

weakens t o  t h e  south-it cannot be seen south of t h e  A 
p i e r  w i t h  ce r t a in ty  and is i n  any eventterminated by 
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a steep shear  f a u l t  south of t he  p i e r o  Two other  

f a u l t s  north of t h e  p i e r  a r e  s teeply  dipping and 

t rend  up the  bank. 

A small mass of serpent ine a f e w  f e e t  i n  

maximum dimension and without apparent cont inui ty  

l i e s  j u s t  north of the  footing. It is believed t o  

represent  a "squir t"  from some unknown source, 

possibly the  dyke-like mass already re fer red  t o  t h a t  

may pass between p i e r s  2 and 3. The small f l a t  ser- 

pent ine  dyke a t  the brow of' t he  b luf f  beneath boulder 

c lay  i s  thought t o  have no s igni f icance  as far as 

foot ings  a r e  concernedo 

Accompanying t h i s  repor t  is a geological  

map, sca le  20 f e e t  t o  1 inch, two Publ ic  Works maps, 

and two photographs. The p r o f i l e  of the s i t e  shows 

t h e  o r ig ina l  ground surface,  but the  design of t h e  

main p i e r s ,  Nos. 2 and 3, was l a t e r  modified. 

I 

M.S. Hedley 
December 1, 1951. 


