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June 16, 1976 
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Subject:  Earthquake - May 16. 1975 

On May 16, 1976 a t  1:37 a.m. an earthquake with a magnitude 
of 5.3 (R ich te r )  occurred near  Southern Vancouver Is land.  
I t s  ep icenter  i s  bel ieved t o  have been d i r ec t f ly  under Pender 
I s land ,  wi th  i t s  focus occurr ing a t  a r e l a t i v e l y  shallow 
depth of between 5 and 10 miles.  This earthquake has been 
recorded (through movement of  water l e v e l  caused by seismic 
waves) on a number of Observation wel l  hydrogTaphs from 
water l e v e l  recorders  s i t u a t e d  near  the northern t i p  of t h e  
Saanich Peninsula,  near  Duncan, Chemainus an4  Mayne Is land  
(neares t  t h e  e p i c e n t e r )  ( re .  a t tached ma35 of Saanich Peninsula 
and Southern Vancouver I s land  and Mainland 

Attached a r e  hydrographs t h a t  show this anmaly  q u i t e  s t r i k -  
ingly.  Other recorders  t h a t  w e r e  expected $a be a f f ec t ed  due  
t o  proximity t o  t h e  earthquake, bu t  showed t i t t l e  o r  no reac-  
t i o n  are a s  follows: WR-k. WR-13A.. F.V.T.H, #3, F.V.T.H. #5 

(Aler t  Bay). 

Wells 72-1, 72-2 (Saanich Peninsulz),  and WB-104-71 and WR-111- 
73 (Mame I s l a n d )  may have recorded t h e  t r e m r  s l i q h t l y  b u t  
t h e  f l u c t u a t i o n  here  i s  almost impossible ta d i s t i n g u i s h  be- 
tween seasonal  movement a t  t h a t  t4.me. 

P r e c i p i t a t i o n  was p r a c t i c a l l y  n i l  i n  t he  folBowing loca t ions  
during t h e  period May 1 2  - May l6,, 1976. 

Duncan - -08 
Chemainus - .Os 

Vic to r i a  Afrport  - 0.13 
Mayne Is land  - - 

It can be the re fo re  assumed t h a t  1;here was a n e g l i g i b l e  con- 
t r i b u t i o n  from p r e c i p i t a t i o n  t o  writer l e v e l  f l u c t u a t i o n s  record-  
ed a t  t h i s  time. 

An attempt t o  t r y  and expla in  t h e  recording of t h i s  anomaly on 
t h e  recorders  mentioned has a l s o  been i n c l d e d :  

WR-109-73 (Rainsford Well - Magne I s l and)  

The rap id  dec l ine  of water l e v e l  recorded p i o r  t o  the 
earthquake was thouzht to be d i r e c t l y  attrUbuted t o  the  e a r t h -  
quake, but  has now been a t t r i b u t e d  t o  instmmnent malfunction. 
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was disappoint ing i n  t h a t  th i s  recorder i s  c l o s e s t  
t o - t h e  ep icen te r  and the  dec l ine  of water l eve l  p r i o r  t o  
the  earthquake was hopeful ly  r e l a t e d  d i r e c t l y  t o  t h e  
earthquake. 

Unfortunately the  l a s t  30 hours of records p r i o r  t o  the 
earthquake a re  lost due t o  the f l o a t  hanging up i n  the 
cas ing  o r  t h e  graduated tape  s l i p p i n g  on the recorder  pul ley.  
It must be pointed out a l so ,  t h a t  t h i s  wel lm-109-73  has a n  
unusually e levated s t ickup of 10.1+' and was iin a flowing 
s t a t e  (water l e v e l  above ground) when t h i s  earthquake occurred. 

A rap id  dec l ine  i n  water l e v e l  j u s t  before  eunr earthquake i s  
common i n  earthquakes of g r e a t e r  .magnitude hmua l ly  6 o r  
g r e a t e r  on t h e  R i c h t e r )  

From the "Dr i f t ing  Continents" by Alan H. Aderson Jr. we 
f i n d  i n  Hawaii the s i d e s  of Mount Kilawea ware found t o  
heave and s ink  j u s t  before  volcanic  eruption%. The Japan- 
ese ,  whose country is of t en  rocked by strong earthquakes, 
found t h a t  j u s t  before  t h e i r  b igges t  quake the decade, i n  
Nugata i n  1964, t h e  ground rose  very quicklg, 
t o  subside and j u s t  before  t h e  onset  of t h e  Bremors it sank 
qui ckly  . 

Later  i t  began 

Duncan and Chemainus Wells 

There a r e  3 recorders  i n  Duncan and one inlXhemsinus which 
have recorded t h e  earthquake through a simp% water l e v e l  
f l u c t u a t i o n ,  r e tu rn ing  t o  t he i r  normal t r e& almost i m m e d -  
i a t e l y .  These wel l s  a r e  r e l a t i v e l y  shallow,, a r e  monitoring 
sand and gravel  aqu i f e r s  and were not  expecihd t o  r e g i s t e r  
anything spec tacular ,  r a t h e r  than t h e  r e c o W n g  of t h e  tremor 
i t s e l f .  

72-3 ' ' (Airport  Well- North Saanich ) 

The recording of t h e  earthquake on t h i s  hydmgraph i s  very  
i n t e r e s t i n g  i n  t h a t  i t  i s  the on!Ly recorder  showing what 
appears t o  be recharge a f t e r  the earthquake occurred. This 
recharge continues over an 8 - h o u ~  period thm t h e  water l e v e l  
continues t o  f o l l o w  i t s  seasonal  downward b n d .  This may 
i n d i c a t e  a rock f r a c t u r e  opening o r  c los ing  a t  some p lace  i n  
i t s  depth. 

. 

WR-119-75 ( Pemberton Holmes Well - N o r t h a a n i c h  
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e r eco rde r  here  has shown a d i s t i n c t  water l e v e l  f l u c t u -  

turned almost immediately t o  i t s  normal seasonal  trend. No 
anomaly has been not iced o t h e r  than  t h e  water l e v e l  movement 
i t s e l f  . 
d i o n  caused by t h e  earthquake. The hydrograph then r e -  

Remarks : 

Although the  recording of t h e  ear#thquake on water l e v e l  record- 
e r s  was no t  as spec tacular  a s  hoped f o r  (without being to" 
spectacular!)  i t  i s  i n t e r e s t i n g  t o  note  t h a t  i t  has,  a t  l e a s t  
been recorded. It i s  a l s o  i n t e r e s t i n g  t o  note,  t h a t  although 
some recorders  a r e  loca ted  very c lose  t o  the ep icen te r  of the 
earthquake they were unaffected,  and some, a l thoush  being f u r -  
t h e r  f rom the  ep icenter  were a f f e c t e d  q u i t e  dramat ica l ly  (e.g. 
Beacon Avenue wel l ,  72-3). 

The recorders  on Mayne I s l and  (4) were expected t o  show a f f e c t s  
of t h e  earthquake most notably of a l l ,  as  a l l  a r e  monitoring 
r e l a t i v e l y  deep bedrock aqui fe rs ,  and a l l  a r e  geographical ly  
c l o s e r  t o  t h e  ep icenter  than  others more d i r e c t l y  influenced. 

This however, d i d  no t  happen, and the record inss  a l l  showed 
minute f l u c t u a t i o n s ,  ha rd ly  d i s t ingu i shab le  from seasonal  
groundwater movement o r  no recording whatsoever. 

Examination of the hydrographs shows the re  may be a d i r e c t  
r e l a t i o n s h i p  between s i z e  and p a t t e r n  Qf f l u c t u a t i o n  and 
instrument loca t ions ,  i n  r e s p e c t  t o  major bedrock f r a c t u r e  
zones. Two observat ion wel l s  (WE-119-75 and 72-31 are  bo th  
loca ted  d i r e c t l y  on, o r  ve1-y c lose  t o  reported bedrock f r a c t u r e  
zones. 
f r a c t u r e  zone which i s  l a t e r a l l y  extensive and extends i n  a 
northwester ly  d i r e c t i o n  towards Pender I s land .  

The Beacon Avenue we l l  i s  almost d i r e c t l y  loca ted  on a 

The Pemberton H o l m e s  wel l  i s  loca ted  near many minor f r a c t u r e  
zones i n  Xorth Saanich. These mi:nor f r a c t u r e s  appear t o  be 
s c a t t e r e d  and s i t u a t e d  between two major zones which extend 
northwest towards Pender Is land.  
seen on the  Bowerbank we l l  (72-2) o r  on the Whitebirch wel l  (72-1) 
In North Saanich, This may possi 'bly beatpibuf;ed t o  t h e i r  being 
s i t u a t e d  a s i g n i f i c a n t  d i s t ance  f:rom these  major f a u l t s ,  

M r .  G. R0gei.s (Seismologis t )  of Vic to r i a  has s t r e s s e d  i n t e r e s t  
i n  our observat ion wel l  network and we should continue t o  work 
i n  conjunction w i t h  h i m  should another earthquake occur. 

No not iceable  recordings were 

M r .  Gary Rogers 
Vic tor ia  Geophysical Observatory 
5071 West Saanich Road 
Vic tor ia ,  B.C, Phone : 388-3208 

W. 8 . Hodgi 
Engineering A 3 3 t .  
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