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Subject: Earthquake - Mav_lé, 19756

On May 16, 1976 at 1:37 a.m. an earthquake with a magnitude
of 5.3 (Richter) occurred near Southern Vancouver Islend.
Its epicenter is believed to have been directly under Pender
Island, with its focus occurring at a relatively shallow
depth of between 5 and 10 miles. This earthquake has been
recorded (through movement of water level caused by seismic
waves) on a number of Observation well hydrographs from
water level recorders situated near the northern tip of the
Saanich Peninsula, near Duncan, Chemainus and Mayne Island
(nearest the epicenter) (re. attached maps of Saanich Penlnsula
and Southern Vancouver Island and Mainland).

Attached are hydrographs that show this anomaly quite strik-
ingly. Other recorders that were expected toc be affected due
to proximity to the earthquake, but showed little or no reac-
tion are as follows: WR-I, WR-13A, F.V.T.H. #3, F.V.T.H. #5
(Abbotsford), 72-3, 72-5 (Gabriols Island), 72-1, 72-2 (Saanich

Peninsula), WR-104-71, WR- 111 73 (Mayne Iq1QWd) and TL4-7
Alert Bays _ _ _

Wells 72-1, 72-2 (Saanich Peninsula), and WB-104=71 and WR-11i-
73 (Mayne Island) may have recorded the tremor slightly but

‘the fluctuation here is almost impossible to distingulsh be-

tween seasonal movement at that time.

Precipitation was practlcally nil in the following locations
during the period May 12 - May 16, 1976.

Duncan - .08

Chemainus - .05

Mayne Island - = -
Victoria Airport - 0.13

It can be therefore assumed that there was & negligible con-
tribution from precipitation to water level fluctuations record-
ed at this time. :

An attempt to try and explain the redording of this anomaly on

the recorders mentioned has also been included:

WR-109-73 (Rainsford Well - Mayne Island)

The rapid decline of water level recorded prior to the
earthquake was thought to be directly attributed to the earth-
quake, but has now been attributed to instrument malfunction.

,_i_/_é‘;’é’ /,[a—( c';.»/w\.e 4&/‘/ /% 0‘/244”:{7; ;Z}f

~7Z )/’;/}6



*
e n s b G

,‘3 was disappointing in that this recorder is closest
to- the epicenter and the decline of water level prior to
the earthquake was hopefully related directly to the
earthquake. ' : _

Unfortunately the last 30 hours of records prior to the
earthquake are lost due to the float hanging up in the
casing or the graduated tape slipping on the recorder pulley.
It must be pointed out also, that this well ¥R-109-73 has an

unusually elevated stickup of 10.4' and was in a flowing

state (water level above ground) when this sarthquake occurred.

A rapid decline in water level just before am earthquake is
cormon in earthquakes of greater magnitude {wsually 6 or
greater on the Richter). : '

From the "Drifting Continents" by Alan H. Amferson Jr. we
find in Hawaii the sides of Mount Kilawea were found to

heave and sink just before volcanic eruptiomsi. The Japan-
ese, whose country is often rocked by strong earthquakes,
found that just before their biggest quake -of the decade, in
Nugsta in 196l, the ground rose very quickly. Later it began
to subside and just before the onset of the tremors it sank
quickly. ‘

'Duncan and Chemainus Wells

There are 3 recorders in Duncan and one in Themainus which
have recorded the earthquake through a simple water level
fluctuation, returning to their normal trendls almost immed-
jately. These wells are relatively shallow, are monitoring
sand and gravel aquifers and were not expected to register

. anything spectacular, rather than the recoriing of the tremor

itselfo _
72-3 / (Airport Well- North Saanich )

The recording of the earthquake on this hydregraph is very
interesting in that it is the only recorder showing what
appears to be recharge after the earthquake occurred. This
recharge continues over an 8-hour period them the water level
continues to follow its seasonal downward trend. This may
indicate a rock fracture opening or closing at some place in

WR-119-75 ( Pemberton Holmes Well - North Saanich )
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e recorder here has shown a distinct water level fluctu-'
ion caused by the earthquake. The hydrograph then re-
turned almost immediately to its normal seasonal trend. No
anomaly has been noticed other than the water level movement
itself.

Remarks:

Although the recording of the earthquake on water 1evel record-
ers was not as spectacular as hoped for (without being to
spectacular!) it is interesting to note that it has, at least
been recorded. It is also interesting to note, that although
some recorders are located very close to the epicenter of the
earthquake they were unaffected, and some, although being fur-
ther from the epicenter were affected quite dramatlcally (e.g.
Beacon Avenue well, 72-3).

The recorders on Mayne Island (li) were expected to show affects
of the earthguake most notably of all, as all are monitoring
-relatively deep bedrock aquifers, and all are geographically
closer to the epicenter than others more directly influenced.

This however, did not happen, and the recordings all showed
minute fluctuations, hardly distinguishable from seasonal
groundwater movement or no recording whatsoever.

Examination of the hydrozraphs shows there may be a direct
relationship between size and pattern of fluctuation and
instrument locations, in respect to magjor bedrock fracture
zones. Two observation wells (WR-119-75 and 72-3) are both
located directly on, or very close to reported bedrock fracture
zones. The Beacon Avenue well is almost directly located on a
fracture zone which is laterally extensive and extends in a
northwesterly direction towards Pender. Island.

The Pemberton Holmes well is located near many minor fracture
zones in Worth Saanich., These minor fractures appear to be
scattered and situated between two major zones which extend
northwest towards Pender Island. No noticeable recordings were
seen on the Bowerbank well (72-2) or on the Whitebirch well (72-1)
in North Saanich., This may possibly be ztributed bFo their being
situated a significant distance from these major faults.

Mr. G. Rogers (Seismologist) of Victoria has stressed interest
in our observation well network and we should continue to work
in conjunction with him should another earthquake occur.

Mr., Gary Rogers
Victoria Geophysical Observatory
5071 West Saanich Road

Victoria, B.C.  Fhone: 388-3208 Wf/%f%e

W.8.Hodge
Engineering Asst.
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j L WATER INVESTIGATIONS BRANCH, DEPT. OF LANDS, FORESTS, AND WATER RESOURCES, VICTORIA, B.C.
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3 WATER INVESTIGATIONS BRANCH, DEPT. OF LANDS, FORESTS, AND WATER RESOURCES, VICTORIA, B.C.
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i LEGAL LOCATION

LICENCE NO..

DATE LICENCE

WELL LOCATION MAP COORDINATES
LAND DISTRICT

WATER INVESTIGATIONS BRANCH, DEPT. OF LANDS, FORESTS, AND WATER RESOURCES, VICTORIA B.C.

B 7 s£ 15 L

AMOUNT

N.T.S. GRID SHEET

OWNER'S NAME __ & Rova/DwhreR sEcrron” ADDRESS __\//C. 7-02*//4)- PRODUCTION TEST SUMMARY
o o . AT _ DATE _
DRILLER'S NAME __7'77¢¢ wE2e' ENTEX PR, ADDRESS __ (0wt E1/h) STLT oM COMPLETION €27 /C/75 T R T DURATION OF TEST
: 2 ¢ ELEVATION O] ESTIMATED é g 7 PUMP TEST [JRATE
DEPTH__ > %) OF CISURVEYED CASING DIAM. LENGTH ___  TYPE WATER LEVEL AT COMPLETION OF TEST
METHOD OF CONSTRUCTION CHBLE Toot  SCREEND SIZE LENGTH TYPE _ eGP CAPACITY . VAILABLE DRAWDOWN —
LOCATION OF. SCREEN : DEVELOPED 3 DESCRIBE ‘ PERMEABILITY USqpa/f1Z STORAGE cocF
PERFORATED CASING [J-LENGTH LOCATION OF PERFORATIONS TRANSMiSSIVITY DR AADON (
smﬁc PACK [OJ LENGTH DIAM. SIZE GRAVEL,ETC. REMARKS )
IS E TO WATER ) ESTIMATED . WATER LEVEL _ - = —
FRO — CI MEASURED ELEVATION ARTESIAN PRESSURE P.S.l. DATE = 3 LITROLOGY 7 P oo »
WATER USE FROM | TO DESCRIPTION
CHEMISTRY. R 0 | & |Srery Sfup £ LS
{TEST BY._ DATE & /2 | BfowN wH St
- - : mhos/cm SOND 2 CRAvEL
TOTAL DISSOLVED SOLIDS _ma/l TEMPERATURE °C pPH__ CONDUCTANCE AT 25°C 22 /2 | stery "BivE S.2000
IRON (Fe) mg/| SILICA (Si02): mg/! TOTAL HARDNESS(CaCO3)— mg/I Dne GRLIVEL, Wfi’"{
TOTAL ALKALINITY (CaCO3) mg/l . PHEN. ALKALINITY (CaCO3) mg/| MANGANESE (Mn) mg/I e Al _
b , /8 V19 | WITER BEDKI/E
; ANIONS mg/l _epm % epm CATIONS mg/I epm % epm G—'/j’};)”/EL Vot
’ 22| s D GCT AL
CARBONATE (CO4) CALCIUM (Ca) Z_ ;2, ?/E;D, Mi — ‘C‘;é
BICARBONATE (AS CO3) MAGNESIUM (Mg) . - R P e R
P 7o SPrmre £ Fan
'SUL HATE (S04) SODIUM (Na) J— Wi T 52
;cmomoe (cn POTASSIUM (K) 22 |22.8 witessrn S0
NIT (NO, + NO3) D CROVE &
* TRN (NO3) 255 |26 | vyws S0
.{PHOSPHORUS (P) 25 |39 | wilswes s twn £ G2
: " TOTAL TOTAL ' o
% TKN * TOTAL KJELDAHL NITROGEN
CHEMISTRY FIELD TESTS S _
——TT— ‘
TEST BY DATE ——=-ee. EQUIPMENT USED |
CONTENTS OF FOLD&R
i ’ g(omu. LOG I PUMP TEST DATA s/ CHEMICAL ANALYSIS
’! SIEVE ANALYSIS ] GEOPHYSICAL LOGS 3 REPORT
'OTHER S ; REMARKS

SOUPC&:S OF INFORMATION Finile REPORT = CovW/ c”/%[/ ﬁ/\/ﬂ ﬁucﬂFﬂS Fives : 25390/3
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