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INTRODUCTION 

Five short series of surface and bottom current measurements 

were made at one position i...~ Hecate Strait during July 19520 These 

data showed that the surface currents were dextro=rotaryJ while the 

bottom currents were laevo-rotary and the dorrdnant flows were 

parallel to the nearby coast=line. At the au.rf ace there was evidence 

of a steady southerly flow of about one=third knots. 

The study was made in the vic-1nity of the main lemon sole 

migration route to provide information on the currents that might 

affect their movementso 

GEOGRAPfff 

The location and principal geographic features of Hecate 

Strait are shown in Figure lo Approachi..1g the region from the 

south, the bottom gradually shoals from about 100 .fathoms to from 

10 to 50 fathoms off the north end of the Queen Charlotte Islandso 

From there the bottom falls away in Dixon Entrance to a depth 

generally exceeding 100 fathoms. 

m• o o 1 f' t n • h ' .j..' lne principa ... ea.,ure or i:._.e oo.,i:.om topography of northern 

Hecate Strait is the shallow water bank (less than 20 Fo) extending 

15 to 20 miles east from Graham Island and 60 miles south from 

Dixon Entranceo Between this bank and the eastern shore are two 

trenches from 50 to 60 fathoms deep 1 separated by a relatively 



shallow ridge. The current measurements were :made~ as shown in 

the figure~ at a position on the eastern edge of this ridge and 

may be considerably affected by the ~urrounding bottom topography 

The tidal rise in northern Hecate Strait is :marked by 

considerable diurnal inequality at low water and a range of more 

than twenty feet during spring tideso General observations re= 

~orded on the Canadian and Admiralty charts and in the Sailing 

Directions (British Columbia Pilot Vol II) indicate that through= 

out most of He~ate Strait the flood sets northward and the ebb 

southwar-d in a simple reversing tidal system~ while in northern· 

Hecate Strait there is a region of confused a.~d rotary tidal cur= 

rents" The configuration of the tidal streams which might account 

for such a system have not been solved,. but a consideration of the 

geography of the region indicates that the configuration may be 

complexo 

In Hecate Strait the winds are generally from the north 

and less than twenty miles per hou:r' in the summero In the ~linter, 

they are from. the south vary-'i~~g from. light to gale forceo The 

spring and autumn wiThiS are variable in both strength and direction. 

The current :measurements were made from H ol1-LC ,S. Cedarwood 

during periods of light wL~dss when the ship could anchor without 

rolling excessivelyo During the survey there were only five such 

periods (Table 1) ranging in length from 5 to 40 hoursj and of 

thesej only two cover a ~omplete tidal cy~le and permit an analysis 

to determine the tidal and non=tidal flowo 
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Su~face currents were measured every half hour with a 

current pole and log line (1) o Tr.is apparatus consists of a 

sixteen foot pole weighted at one end to float upright in the water 

with about one foot showing ac.ove the surfaceo As it drifts away 

from the anchored ship it carries a light line marked at suitable 

'lntervalso The direction of the pole 1s drift is noted, and the 

time for a number of marks to nrun out 11 is a measure of the current 

velocityo 

The errors involved in current pole measurements are from 

nsail effect 11 due to the wind on the pole:. stretching of the log 

line and irregularities in the pay-'i....ng out of the log line {especially 

during rough weather)o These do not amount to more than 0.2 knotso 

Botto:rn.'durrents were also measured half=hourly at 4fJ fathoms 

depth using a sta..'ldard Ekman propel1or=type (;urrent meter (2) o 

No correction of the observations for the effect of srr1p 1s roll 

has been attempteda HoweverJ the dis~ussion of the results has 

been restricted to Series III and rv 9 made when the ship 8s roll 

was slight or rwn=existento Under these conditions the ob= 

servational errors are considered negligibleo 

DATA 

SURF ACE CUF .. P..ENTS 

The ¢;;hara.cter of the surface currents is show-n in Figures 

The current direction rotates continually in a clockwise 

manne:r w-ithan approximately semi=diurnal period, Accompa,nying 

this rotation is a pronounced cyclic variation in current speed 9 

also with an approximately se:mi=diurnal periodo Sin~e these periods 

are alike &."ld also similar to the period of tidal rise:. a :nearly 

constant phase relation exists between the current speed.., current 

dire:>rtion and tidal rise o 
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The salient features of this relation are evident from a 

comparison of the curves in Fig-are 2. At the time of low tide the 

current is a rrd.nimum and is directed nearly northwardo As the 

tide rises the current increases in strength ~nd changes direction 

in a clockw~se ma11..ner U!'.ltil at :high tide the current reaches its 

:ma.xiraum speed and is directed nearly southwardo As the tide falls~ 

the current decreases in strength, and changes direction until at 

low tide it is again a minimum and directed northward.a 

Manner (3) has shown that such surface currents can be 

analysed into rotary and steady currents of either tidal or non= 

tidal orig1110 The steady currents are determined by su!l!!lming 

algebrai@ally over a tidal cycle 3 the observed hourly values of the 

currents after they have been resolved into north=south and east= 

west components .9 a.rid deriving the meano Steady currents calculated 

in this way from Series III and IV are found to be Oo4 kr1ots bearing 

0 0 210 and Oo3 knots bearing 190 raspe~tivelyc 

Rotary tidal current speeds and directions have been cal= 

culated at the surface from Series III and IV by subtracting vectorially 

the steady currents from the observed currentso The results have 

been plotted as functions of tL~e and are shovm i.c~ Figure 3 for 

comparison with the observed currentso These tidal currents still 

exhibit a cyclic variation in speed but; the range is less prpnounced 

and du.ring Series TV the period of variation was shorter and more 

irregular than that of the observed c;urrents o The e1,m1nation of 

the steady curre.Lt has ~lso removed some of the irregularities in 

the rotation and made it more fu"li.fo:rm throughout the tidal cycle o 

The maximum calculated tidal currents during Serie8 III 
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and IYl are 1,,25 knots and Oo9 knots respectivelyo Since Series 

III occurred at the time of spring tidesJ the lo25 knots current 

probably represents one of the largest tidal velocities during the 

year at the point of observationo The decrease in velocity to 

Oo9 knots during Series "IV can be associated w~th the neap tidesc 

Bottom Currents 

The speeds and directions of the observed currents at a 

depth of 41=1/2 fathoms are shown in Figures 2 and 5 o These currents 9 

li...~e the surface currents, rotate w~th a semi=diurnal periodo 

The direction of rotation, however~ is counterclockwise, and 

therefore opposite to the surface currents. The implications of 

this opposite rotation are that the direction of flow of the bottom 

currents with respect to the surface currents changes continuously 

during the period o~ rotationo Thus J at high and low water J when 

the bottom currents are directed north &~d south respectivelyJ the 

surface currents are directed oppositely_;) while at approximately 

half=way between high a..YJ.d low water the bottom and surface currents 

flow in the same directiono 

The variations in speed accompanying thf ~otation are not 

as p~nou:nced as those of the surface currents with the result that 

the phase relation between the tidal rise a...~d the current speed is 

not clearly definedo It appears- from Figure 2 that the :minimum 

speeds occur at approxirr.ately high and low water and the maximum 

speeds about half~way between high and low water== indicating a 

period of about 6 hours or approxL~ately half the period of rotationo 

The occurrence of two ma.xi.mum and minimum. speeds during the 

period of rotation indicates the existence of rotarf tidal currents 
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um.complicated to any extent by accompanying steady currents (l,3) 0 

This observation has been verified by calculating the steady current 

In both cases the 

-' ~ ., S +'-an "v·-1 ;,..,..,.Of.8 an.n thP}'."9-f°Qr&>. nnf. 1_. ar0>Y6 enough to speeu. wac .i.es 1i.1!1 .... LUJ -- .......... -~ ... ~ -- - ...... -

obscure the form of the rotary currents. 

DISCUSSION 

iL."l ex.aJnix1ation of the wii.J.d vectors sho-vm on the surf ace 

current hodographs (figure 4) indicates that on no occasion during 

the periods of observation was the local wLYJ.d directed so as to 

produce the observed steady southerly flowo In actuality, the 

currents produced by the local winds would have northerly components 

·and a tendency, therefore, to reduce the steady flow. On the days 

preceding the periods of observation the w:inds blew from the west 

and northwest c In view of the nearby land configurations, such 

winds could produce surface currents in a southerly or south-

easterly direction. According to E..!mia..TJ. (4) the time taken during 

the transient state for a wind driven current to reach approximately 

its equilibrium value is of the order of two to thr'ee hours. 

Reversing this argument ii.1dicates that local currents 3 produced 

by local w±nds on the days preceding the observationsj would not 

endure for :more than a few hours after the winds died away. ·It 

is therefore concluded that, although the local 11dnds modify the 

steady flow9 they do not by themselves accom1t for ito 

The only run-off into Hecate Strait which might account 

for the observed steady flow comes from the Skeena River c The 

surro1.h"lding land configuration and Coriolis force combine 3 however9 

to direct the river out=flow northward rather than so~thward~ and 

in such a way that it does not flow at all in the region of the 
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current measurementso 

CONCLUSIONS 

At this position the tidal currents are rota.""Y, \ri.th the 

dominant directions and veloci t:r parallel to the coa.st=line ~ The 

surface currents rotate clocklrr.2.1..se semi=diurnally with a maximum 

of loO to 1.5 knots southward, and the mini.~um less than 

O.l knots northwardo The net progress o'f the water is southward at 

about 0 .. 4 knots o 

The bottom currents at 41 fathoms depth vary irregularly 

from 0.2 to about 0 .. 6 knots~ and rotate counterclockwise, opposite 

to the surface currents o 

These observations do not contribute materially to knowledge 

of the circulation, or tidal system in Hecate Straitc They only 

define the character o:f the currents at the position and time of 

observationc There is no evidence that the component of steady 

southward flow is associated 1.\fi.tl1 wir1d or land drainage wherefore it 

must be associated with the tidal circulation in sbme manner, and 

may be a t1~&."1.sitory feature o 
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Series 

I 

II 

III 

IV 

v 

Date 
1952 

July 12-13 

July 18 

July 20=21 

July 24=26 

July 26=27 

TABLE I 

su~W.tARY OF OBSERVATIONS 

Duration 
(hours} 

22 

t;: 
/ 

27 

41 

9 

Noo of Surface 
Current Observations 

Nil 

9 

51 

00 

J-8 

No o of Bot tom 
Current Observations 

43 

Nil 

53 

86 

3?5 
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Chart of Hecate Strait and surrounding region 

showing the location of the anchor station .. 



SERIES I 
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SERIE 
II 
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Figure 2 

SERIES IV SERIES 
18 24 12 18 4 

Surface current speeds and directions, bottom current speeds 

and directions, and the tidal rise at Prince Rupert, during 

five series observed in July 1952. (Ti.mes are P.D.S.T.). 



Figure 3 

Series III and IV surface current speeds and 

directions with the steady flow eliminated. 
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Series III and N surf ace current hodographs. Wind 

vectors during the period of observation and on the 

day preceding the observations are also shown. 
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Figure 5 

Series III and IV bottom current hodographs. 




