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ABSTRACT .

Three oceanographic cruises were carried out to the Kitimat Arm, Douglas
Channel region of the B.C. Coast in June and October, 1978 and February, 1979
as part of an overall study to determine baseline hYdrocarbon levels in the
area. Using standard hydrocasts on all cruises and CTD casts in June, measure-

_ments were made of temperature, salinity, dissolved oxygen, reactive nutrients
" and suspended solids. The results of these observations are presented along
with a brief discussion of each parameter. The hydrocarbon data are presented
in a companion report entitled "Hydrocarbon Levels in the marine environment
of Kitimat Arm, and-its seaward approaches" (Erickson et al, 1979).
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1.0 INTRODUCTION

In May, 1978, Seakem Oceanography Ltd. initiated a study on behalf
of the Department of Fisheries and Oceans to determine the present levels
- of hydrocarbons.in the water, sediments and biota of Kitimat Arm, Douglas
‘Channel and their approaches out to Hecate Strait. As part of this
study, three cruises were carried out in the study area.during June and
October 1978 and February, 1979. The purpose of this report is to provide
a summary of the oceanographic data collected. A .companion report
(Erickson et al, 1979) presents the hydrocarbon data and provides a
discussion of those data in terms of the general oceanographic features
presented here.

1.1 Study Area

Kitimat Arm and Douglas Channel form part of a major complex of inlets
and channels on the north-central British Columbia coast (Figure 1). The
study area includes Kitimat Arm and all connecting passages leading out to
Hecate Strait, a distance of over 170 km. (Figure 2)

The area is quite complex geographically with several large islands
and adjoining inlets and passages. There are four possible entrances:
Grenville Channel on the west, Princess Royal Channel on the east, Caamano
Sound and Otter Channel on the south. The latter two are the most important
in terms of relative volume transport. The bathymetry of the area is also
complex (Figure 3) with several sills (Figure 4) dividing the area into |
a number of deeper basins. The limiting sill depth to Hecate Strait is 150 m
through Caamano Sound. Inside Caamano Sound, sills of ‘approximately 200 m
in Otter Channel and Campania Sound mark the southern boundary of the
deepest basin of the study area which extends around both sides of Gil
Island, into Ursula Channel and Verney Passage and north into Douglas
Channel. Depths exceed 600 m on the west side of Gil Island. A sill with
a limiting depth of 240 m splits Douglas Channel roughly in half. The
northern basin reaches depths of 400 m and extends to the head of Kitimat




— _QE'N
oSmithers '

BRITISH COLUMBIA

STUDY AREA

~=e==w PROPOSED TANKER

Chorlotte . ROUTE
Islands y )
,"'7( <&
// \
Q S Innged)
= \
g
(2 4
e 52577 )
y(t«:t"') N
= 7 N 2 ——60°N
. Voncouver 13& :
’ . (2
. 3w 'l'ﬂllld 'D
. i s ouvo' .
PACIFIC OCEAN : Z A \ o

1!0' w : 1!5' w

Figure 1. Location of:the Study Area
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Arm and into the northern portion of Devastation Channel. Kildala Arm is a
short inlet off of Kitimat Arm with a maximum depth of 220 m and a sill

depth of 160 m in Amos Passage. A fourth basin with a maximum depth of 260 m
includes the southern portion of Devastation Channel and the outer reaches

of Gardner Canal. Limiting sill depths are 100 m through Devastation Channel
in the north, 100 m through Gardner Canal on the east and 31 and 35 m
respectively through Verney Passage and Ursula Channel on the south.

Gardner Canal, with a length of almost 90 km joins the system through
the basin in Devastation Channel. Gardner Canal,except for that portion
common with Devastation Channel, was not included in the study area because
of its size and its relative isolation bathymetrically from Kitimat Arm
and Douglas Channel. Webster (1979) indicated that it appeared that major
water transport out of and into Gardner Canal occurred to the south through
Verney Passage and Ursula Channel.

2.0 SAMPLING -

A1l sampling was carried out from the motor vessel 'Sea Lion' under
charter from Dobrocky Seatech Ltd. A detailed history of each cruise was
presented in a series of three cruise reports submitted to the Institute
of Ocean Sciences, Ocean Chemistry Division.

Cruise dates and sampling are summarized in Table 1. Although
potential tanker traffic and present shipping follows Douglas Channel to
Kitimat, a broad areal coverage of the system rather than a more detailed
study of Douglas Channel and Kitimat Arm was carried out. A total of 26
stations were sampled. At 10 of these stations noted with a CTD designation,
only CID casts were to be made. At the remaining 16 stations, a full
sampling pkogram was carried out. A station was p]ahned in Hecate Strait
but was not sampled during any of the cruises because of rough weather.

Figure 5 shows the station locations and cruise tracks followed on
each of the three cruises. Station 8 was occupied as a 25 hour time series
station on cruises in October and February. Sampling methods are summarized



TABLE 1

CRUISE SUMMARY

CRUISE DATES STATIONS COMMENTS

DESIGNATION OCCUPIED
78.01 June 19-29, 1978 Stations 1-16 no time series
plus all CTD at Station 8.
stations Box cores at Stn.

14 and Stn. 10.-
No Coulter Counter

measurements.
78.02 October 18-27, All stations; CTD inoperative
- 1978 Hydrocasts only no data stations

at all CTD CTD 3, CTD 4.
stations except
CTD 3, CTD 4.

79.01 February 5 - A1l full CTD inoperative

15, 1979 stations. for most of cruise;

no data for CTD
stations.
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2.1 Sampling Methods

Hydrocasts were made with three litre capacity PYC samplers (Seakem
Oceanography Ltd.) at standard depths (H.0. Publication 607, 1968) with
some modifications in the surface layer to obtain greater detail. Sub-
samples were taken for dissolved oxygen, salinity, total suspended matter,
particle size analysis, and reactive nutrients (silicate, nitrate, phos-
phate). Water bottles were equipped with protected reversing thermometers;
in most cases, two per bottle.

Oxygen samples were drawn off first into calibrated nominal 125 ml
capacity stoppered Erlenmeyer flasks and then 'pickled' with manganous
chloride/alkali iodide in accordance with the recommendations of Carritt and
Carpenter (1966). Analysis was carried out within one day.

Salinity samples were collected and stored in ‘glass 300 ml. screw-cap
bottles.

Nutrients were collected in duplicate in EN HC1 acid-washed glass
(for P04) and plastic vials (for 5103 and N03) which were inserted directly
into the sampling tray of a Technicon Autoanalyser II.

. Samples for particle size analysis were collected in salinity type
glass bottles reserved exclusively for that purpose.

CTD profiles were obtained with an Applied Microsystems model CTD 12.
A profile was obtained at each station on the first cruise in June. However,
instrument malfunctions resulted in no data on the second cruise and only
partial data from the third. The manufacturer's specifications are given
below:
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Conductivity: Six electrode conductivity cell; accuracy
0.03 ppt equivalent salinity over the
range 27 to 41 ppt.

Temperature: Accuracy + 0.02°C. Range -2 to 30°%
‘ Thermistor sensor.

Depth: \ Resistive element bourdon tube.
Repeatability + 1% FSP.

Response Time: Less than 250 msec all sensors.

Data was recorded internally on magnetic tape. Casts were made to
250 m or for shallower stations to within 25 m of the bottom. A PVC water
sampler equipped with two reversing protected thermometers was attached to
the line immediately above the CTD to provide salinity and temperature
calibration. Complete CTD data was obtained only on the June cruise.
Hydrocasts for temperature and salinity were made at CTD designated stations
in October when it was found that the CTD was inoperative. CTD data for
February also proved unuseable because of erratic recording. A plot of the
difference between CTD salinity and temperature and salinity and temperature
measurements obtained from the calibration samples is given in figures 17 and
18 in Appendix B. '

Sediment and biological sampling techniques are described in the
companion report.

3.0 ANALYTICAL METHODS

ﬁ Oxygeh was determined by the Micro-Winkler technique (Carritt and
Carpenter, 1966) and standardized with 0.0IN KIO, (Sagami Corp.). The
percent saturation was calculated by using the formula given by Weiss (1970)
for oxygen solubility as a function of temperature and salinity.
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Salinities were analyzed during each cruise with a Hytech model 621
according to the manufacturers directions. The instrument was standardized
with Copenhagen water.

Analysis for reactive silicate, nitrate and phosphate was carried out
immediately after collection with a Technicon II auto-analyzer using the
methods outlined in the Reference Manual for Ocean Chemistry Division
Sampling Techniques (1976).. The basis of the technique for silicate involves
formation of g-molybdosilicic acid in acid medium which is subsequently
reduced by ascorbic acid to form the characteristic molybdenum blue colour.
Oxalic acid is used to prevent interference from phosphate. Nitrate is
analyzed by reduction to nitrite in a copper-cadmium reductor column. The
nitrite reacts with sulfanilamide in acid to form a diazo compound which on
coupling with N-1 napthylethylenediamine dihydrochloride forms a red azo dye.
Orthophosphate is determined by forming molybdophosphoric acid which is
reduced by ascorbic acid to give :the molybdenum blue colour. In all three
cases absorbance of the coloured complex is measured. Samples were not
filtered and the absorbance was uncorrected for turbidity. Nitrite measure-
ments were not corrected for nitrite.

Particle size measurements were made with a Coulter Counter model TA
IT immediately after collection for all station on cruise 79-01 and the
latter half of cruise 78-12. Total suspended solids were determined on
cruises 78-01 and 78-02 by filtering the contents of a PVC water sampler
directly through a pre-weighed 0.4 um Nuclepore filter under reduced
pressure. The filter was then washed with a small volume of distilled
water, the total volume of water filtered noted and the filter stored
frozen; Filters were dried to a constant weight defined as three consecutive
weighings which agree to + 0.0005 g to obtain the weight of suspended
matter.

The precision and accuracies of the various analyses used here are
reported in Table 2. The 95% confidence, or 26 limits are given.

Hydrocarbon and sediment analytical procedures are given in the
companion report.
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TABLE 2

PRECISION AND ACCURACIES OF
ANALYTICAL METHODS

Measurement | Precision Accuracy ( + 20 Limits)
Temperature + .01¢° + .02 c°

Oxygen +.0005 m 171 +.02m 17}
Salinity + .003 ppt + .02 ppt

Nitrate + 0.4% + 4%

Silicate + 0.3% + 5%

Orthophosphate + 0.3%

I+
o1
3Q
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4.  RESULTS AND DISCUSSION

A data summary for each station and cruise is given as Appendix A.
CTD profiles for cruise 78-01 are given as Appendix B.

The main oceanographic features of the mainland B.C. inlets including
Douglas Channel and Gardner Canal have been reviewed by Pickard (1961).
Additional chemical and physical oceanographic data from Douglas Channel
and Kitimat Arm is available in a report by Waldichuk et al (1968) for the
periods April 1962, October 1964 and September 1967, and by Macdonald et al

(1978) for a cruise in February 1977. A study recently completed by Dobrocky

Seatech Ltd. (Webster 1979) provides a detailed analysis of the estuarine,
tidal and wind driven circulation of the whole study area based on data
collected over a one year period during 1977-78.

The latter study indicated that for much of the year, a two layer
estuarine circulation is present in the study area as a result of the large
freshwater input at the head and sides of the main inlets. The magnitude
of the freshwater input is at a maximum in late spring and early summer
corresponding to maximum snowmelt from higher elevations. There is a second
maximum in October as a result of increased rainfall. The fall maximum is
generally not as great as the spring but in certain years may be as great
in Kitimat Arm. Minimum discharges are experienced in the period mid-
December to mid-February. Webster (1979) estimated that Gardner Canal
received roughly twice the freshwater input during the spring and summer
maximum as Douglas Channel, and that the estuarine circulation was, there-
fore,la more prominent feature of that inlet.

Tidal and wind induced surface currents also contribute to the over-
all circulation pattern. The relative importance of the tidal and wind
driven circu]atioﬁs increases as the volume of freshwater input decreases.
During periods of very low run-off, Webster (1979) concluded that surface
water movements are almost totally governed by the wind.

Because of the predominantly estuarine nature of the circulation, in
the simplest sense, the distribution of any parameter can be described

|
{
&
y
i
:
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in terms of the properties of the brackish surface layer and the subsurface
water of oceanic orgin. However, in a discussion of chemical parameters, two
types of subsurface water can be distinquished; water of an intermediate
depth which exchanges freely with oceanic water outside the system and which
interacts with the brackish surface layer above and, the bottom water below-
sill depth which has restricted circulation and exchange. The following
general discussion of the observations made in this study is given on this
basis.

4.1 Salinity

Salinity is the dominant factor determining water density and there-
fore, shows a consistent increase from the surface to bottom. While varia-
tions in salinities between cruises were small below 50 m, variations in the
upper 50 m showed very marked seasonal fluctuations. The June and October
cruises coincided with periods of near maximum freshwater input. The result
was very well defined homogeneous surface layer with a thickness of 3 - 10
m. Salinities at the surface increased from near 0 at the head of the main
~inlets to values of 27 - 30 ppt in Otter Channel and Caamano Sound. Figure 6
shows the variation in the salinity depth profi]és for the top 50 m along
Douglas Channel in June. This type of horizontal gradient suggests a
general down inlet flow in the surface layer characteristic of an estuarine
circulation.

The time series data from station 8 in October indicates the short
term variations in salinity that can occur under conditions of high fresh-
water input. At a depth of 1 m the salinity increased from 9 ppt to 17 ppt
in a period less than four hours. This large increase in salinity occured
despite an ebbing tide and was likely the result of both vertical mixing
and advective transport of higher salinity water from down inlet induced by
strong up-inlet winds that developed during the time that the station was
occupied.

Surface salinities during the February cruise were generally greater
than 30 ppt refiecting the low freshwater run-off during this period.
Vertical and horizontal gradients were slight and in general, no distinct

homogeneous surface layer was present. Under these conditions, the wind was
the dominant factor in determining the direction of surface flow. This
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was evident in February in Kitimat Arm when winds were very strong in a down-inlet
direction. The combination of strong offshore winds and very Tow river input
produced a pronounced upwelling at the head of Kitimat Arm (Figure 7).

The resulting net circulation was the same as in the two previous cruises

with the wind rather than freshwater discharge being the driving force.

As illustrated in the salinity-depth profiles (figure8 ) during the
time series at station 8 in February, the wind is also responsible for
pronounced vertical mixing effects in the surface layer, especially when
vertical density gradients are small. Wave heights reached 1 - 1.5 m
during the course of the station as a result of strong down-inlet winds.
During the same period of time, a well mixed surface layer was formed to a
depth of over 20 m apparently as a result of wave generated turbulence.
This was also evident during the time series in October. However, the
presence of an intense halocline restricted the mixing depth to less than
10 m.

In the subsurface water, smaller but significant changes in salinity
were observed between cruises. The water below the halocline down to sill
depth can readily exchange with water from Hecate Strait. In estuarine
conditions, there is a net landward flow in this layer to compensate for
water carried out of the inlets by entrainment with the net seaward surface
flow. - As a result, subsurface salinities in the outer basins undergo a
seasonal cycle which reflected changes in salinity occurring in the deep
water outside the system in Hecate Strait (Barber, 1957). During June and
October, the halocline was very pronounced. Below the nalocline, salinities
were generally 85 to 90% of their maximum value and increased quite gradually
with depth. Maximum salinities were found in the deep basins on either side
of Gil Island. Between June and October, the 400 m salinity increased at
station 5 in Squally Channel from 32.95 to 33.10 ppt. The increase in
salinity in the deep water between cruises must result from the intrusion of
higher salinity water from Hecate Strait. This apparently occurs on a
gradual basis during the spring and summer. From the CTD data for the June
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cruise, salinities were higher at 150 m at station 3 than in the deep water
at station 5 indicating that an intrusion of higher salinity Hecate Strait
water was occurring at that time. By February, the salinity at 400 m at
station 5 had decreased to 32.85 ppt indicating a mixing with less saline
water above.

Changes in salinity of the deep water did not occur in unison in all
basins. There was a time lag in the salinity changes observed in the deep
water inside the sills in Douglas Channel and Devastation Channel relative
to the outer basin . Minimum salinities at station 8 and 14 were recorded
in June rather than February. Evidently, the higher salinity water invading
the outer basin in June had not as yet displaced the water of the inner
basin of Douglas Channel.

Salinities in the deep water of the outer basin of Gardner Canal were
much lower than in Douglas Channel at an equivalent depth as a result of the
shallow sills guarding the approaches through Verney and Ursula Channels.

As noted by Webster (1979), Gardner Canal appears to undergo a complete
water exchange during the summer. In June, salinities at station 14 were
less than 32 ppt throughout the water column. By October, the salinity

in the bottom water at station 14 had increased to 32.27 ppt. In February,
bottom salinities had decreased again but were still greater than in the
previous June.

The exchange of the deeper water in Kildala Arm appears to occur
in unison with changes in Douglas Channel despite the presence of a sill
between the two channels. The bottom water salinity in Kildala Arm in
June was the same as the water at an equivalent depth outside its sill in
Kitimat Arm, while in the October and February cruises, the salinity was only
slightly less than in Kitimat Arm.

4.2 Temperature

Temperature, like salinity, displays large fluctuations depending on
season, depth and distance from Hecate Strait. However, because salinity is
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the major determinant of density, temperature is not always characteristic
of a water type.

The major variations in temperature occur in the upper 50 m. Below
100 m, temperature variations are very small, and the water column can be
considered to be essentially isothermal. The variation in temperature as
a function of depth for each cruise is shown in figure .9.for station 9 in
Kitimat Arm and in figurelO for station 3 in Caamano Sound. The highest
temperatures were observed in the June cruise in the surface layer as a result
of solar heating and the presence of a shallow, stable surface layer formed
by freshwater input. Temperatures of 16°C were recorded in Kitimat Arm
with a gradual decrease down inlet. The lowest temperatures in June were
recorded at station 3 in Caamano Sound (9°C). By October, temperatures had
cooled considerably at the surface to values of between 6 - 9°C near the
heads of all inlets while temperatures were slightly higher in Caamano
Sound (10°C). Horizontal gradients at the surface were at a minimum at
this time. In February, further cooling of the surface water had occurred
in all inlets and out to Caamano Sound. Temperatures increased down inlet
towards the moderating influence of the open sea.

In June, a sharp thermocline coincided with the halocline at all
stations. In October, the vertical temperature profiles were often
isothermal to a depth well below the halocline or else increased through
the halocline. In February, there was a gradual increase in temperature
with depth in the upper 50 m at all stations.

The temperature of the deep water of the system was fairly constant
between 6.8 and 7.2 0C, with the temperature being highest in February.
Below the halocline, there was a gradual decrease in temperature with depth
in June and October and a gradual increase in temperature with depth in
February.

In Kitimat Arm and parts of Douglas Channel during the June cruise, a
distinct subsurface temperature minimum was observed (figure ?) at a depth
of 20 to 40 m. This feature has been noted in many of the large
run-off inlets on the B.C. coast and was attributed by Pickard (1961) to
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winter cooled water that has been trapped below the surface by .the intense
stratification that occurs with increased freshwater run-off in the spring.
By October, a temperature minimum was no longer evident. Macdonald et al
(1978) observed a subsurface temperature maximum during a cruise in
February 1977 at a similar depth apparently as a result of an intrusion

of warmer Hecate Strait water below the surface. During the October

cruise a temperature maximum below the halocline was also evident near the
head of the inlets as a result of cooling of the surface layer by cold
freshwater input.

4.3 DISSOLVED OXYGEN
For most of the year, dissolved oxygen concentrations decrease with :

. depth at any given location from near saturation levels in the surface
layer to values of less than 50% saturation in the deep basins. Oxygen

values did not drop below 35% saturation during the three cruises indicat-
ing that the bottom water is renewed frequently enough to prevent complete

depletion. During the June cruise, values in the surface layer were
generally greater than 100% saturation in the inlets, with a value

of 154% recorded at station 6. The high saturation levels at this time

of the year are likely a result of both in-situ oxygen production associa-
ted with a high level of phytoplankton productivity and decreased solubility
as a result of warming of the surface layer. In Kitimat Arm during the

June cruiée, a very pronounced subsurface maxima was observed (figure 11).
This feature has been observed in other inlets (Pickard, 1961) and is
probably the result of oxygen production by phytoplankton below the
halocline. Evidently the phytoplankton are limited to higher salinity water
and because of the intense stratification of the water column, oxygen '
produced by photosynthesis is trapped below the halocline. Supersaturation
was observed only in the June cruise.

Oxygen levels in the deep basins showed small seasonal variations.
Highest levels occurred in June in all basins with lowest levels in
October, The low levels in October correspond to a period with maximum salinity
in the deep water. Evidently, the high salinity water entering the system
from Hecate Strait during the summer has a lower oxygen content than the
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resident inlet water. As the salinity detreases, oxygen concentrations
increase probably as a result of downward mixing of lower salinity, higher
oxygen content water. The lowest oxygen concentrations observed were in
the deep water of Kildala Arm indicating a more restricted water exchange
in that basin than elsewhere.

In contrast, the deep water at station 14 in the outer basin of
Gardner Canal had higher oxygen levels than at similar depths in Douglas
Channel. Oxygen values were above 55% saturation levels during all cruises.
The minimum values were in October and the maximum in June when values
reached 68% saturation at 200 m. The drop in oxygen concentrations between
June and October was concurrent with an increase in salinity and indicated
the influx of higher salinity, lower oxygen content water during the summer.
The higher oxygen levels at this location relative to Douglas Channel are
probably the result of the shallower sills separating this basin from the
outer basin water. The increase in oxygen concentrations from October
through to June corresponds to a decrease in salinity over the same period
and was attributed by Webster (1979) to a gradual diffusion and mixing with
surface water.

4.4 REACTIVE NUTRIENTS

Below 50 m, the reactive nutrients; silicate, nitrate and phosphate,
closely follow the salinity distribution. In the upper 50 m, however, the
distribution of nutrient elements is modified by the effects of primary
productivity and freshwater input. The séasona] variations in nutrient
distributions areillustrated in plots of each nutrient versus salinity for
each cruise (figures12,13,14 ). In June (figure 12), phosphate and nitrate
were both very low in the low salinity surface layer as a result of
utilization by phytoplankton and Tow levels in the river run-off. It.would
appear that nitrate is the limiting nutrient to phytoplankton growth, with
levels in the surface layer being below detection limits at most stations.
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Silicate shows a similar distribution with the exception that river
run-off is high in silicate. Silicate concentrations, therefore,
increased with decreasing salinity in the surface layer, .

Below the halocline, there was a sharp increase in all nutrient
concentrations as a function of depth with values of 28 ug.at N/g NO3, 50 -
60 ug.at Si/e Si0, and 2.4 ug.at P/2 PO
of all basins.

3 4 occurring in the bottom waters

At stations with an oxygen maxima below the halocline, however,
nutrient concentrations also remained low supporting the premise that the
oxygen maximum is the result of in-situ oxygen production. There was a
silicate minimum at the depth of the oxygen maximum in Kitimat Arm as a
result of the replenishment of silicate in the overlying surface layer with
freshwater run-off (figure 15).

In October, the general characteristics of the salinity distribution
were the same as in June but with a much reduced level of productivity in
the surface water. As a result, nutrient levels in the surface water were

“nigher (Figurel3). Nitrate and phosphate increased with depth at all

stations and -in a linear fashion with increasing salinity in the surface layer.

Maximum surface values were recorded at station 3 in Caamano Sound. Surface
" silicate values, on the other hand, increased with decreasing salinity with
maximum values at the heads of all inlets as a result of high levels in
river run-off. A subsurface minimum just below the halocline was still
evident at stations in Kildala and Kitimat Arm, probably a remnant of high
spring and summer productivity.

In February, surface concentrations of all nutrients increased to
their maximum levels and horizontal and vertical gradients were greatly
reduced (figure 14;. In the surface layer, all three nutrients were lowest
in Caamano Sound. A subsurface minima was present at some stations near
the mouth of Douglas Channel and out towards Caamano Sound, reflecting the
lower values in Caamano Sound relative to the inlets at this time of the
year.
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Thus, nutrients in the surface water appear to go through an annual
cycle, reaching maximum values in late winter and early spring. They are
rapidly depleted in the spring and early summer as a result of increased
freshwater input (for phosphate and nitrate), an intense stratification of
the water column and increased phytoplankton productivity. As productivity
declines, nutrients are gradually replenished by a combination of river
input (for silicate), entrainment of high nutrient content subsurface water
and wind and tidal induced vertical mixing. Freshwater run-off is a source
of silicate but is evidently Tower than the inlet waters in phosphate and
nitrate. The deep water of the inner basins act as a nutrient reservoir
with high concentrations of all nutrients.

Variations in the concentrations of nutrients in the deep water
correspond directly with changes in the salinity and dissolved oxygen levels.
The highest levels were found in October coinciding with maximum salinity
and Towest dissolved oxygen. Lowest values were in June corresponding to
the highest oxygen levels :for the deep water probably as a result of some
mixing with water at a shallower depth.

During periods of low productivity large variations in nutrient concen-
trations can occur in the surface layer over the period of tidal cycle
as a result of vertical mixing and advective transport as illustrated by
the data at station 8 during cruise 78-02. Silicate concentrations decrea-
sed from 53 to 33 ug at. Si/%, over a 20 ‘hour period at the surface while
phosphate increased from .25 to .85 ug at. P/¢ and nitrate from 3.9 to 10.8
ug ata N/% over the same time period.

4.5  SUSPENDED PARTICULATE MATERIAL

Suspended particulate material (SPM) was determined on cruises 78-01
and 78-02 by filtration. Samples were taken at all hydrocarbon sampling
depths. For the last half of cruise 78-02 and for cruise 79-01, samples
were collected at all hydrocast depths for Coulter Counter Analysis.

The latter data provide a measure of SPM on a volume rather than a weight
basis. Comparison of data obtained by the two techniques for cruise 78-02
indicates a poor agreement with a correlation co-efficient of 0.59. It
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is not, therefore, possible to compare results from all cruises. Certain
trends are evident, however, on the basis of data from individual cruises
and some conclusions can be made about seasonal distribution..

The main sources of SPM in the water column are: 1) particulates
of terrestrial origin, primarily inorganic in nature, carried into the
surface layer with river run-off, 2) particulates of biogenic origin both
1iving and detrital, and 3) particulates from the resuspension of bottom
sediments as a result of slumping, submarine slides and strong bottom
currents. In inlets with a large freshwater input such as Douglas Channel
and Gardner Canal, particulates associated with river run-off are the major
source (Pickard, 1961). During cruises 78-01 and 78-02, river run-off was
at near maximum levels and SPM cancentrations were highest in the surface
layer of the three inlets. Concentrations were in the range 1.5 - 3 ppm
with a decrease in the surface layer down inlet. There was a sharp decrease
through the halocline as well, with concentrations decreasing gradually with
depth in the subsurface water. If river run-off were the only source of
SPM then a non-conservative mixing curve would be expected as a result of
the settling out of SPM on mixing with saline inlet water. This appears to
be the case in October during cruise 78-02 (figureléb). A plot of SPM vs
salinity for cruise 78-01 (figurel6a) however, indicates that other sources
of SPM are important. High SPM concentrations at high salinities during this
cruise are likely the result of the high productivity in the near surface
water remote from river input or just below the halocline.

In February, as a result of low river run-off and productivity, SPM
concentrations were lower and in the range 0.08 to 0.4 ppmV. As for
salinity, vertical and horizontal gradients were small (figure 16c¢)

5. SUMMARY

For most of the year, the study area has the characteristics of a
highly stratified fjord typical of many inlets on the B.C. coast and
described in detail by Pickard (1961). The size and geographical complexity
of the system results in large gradations in observed properties depending
on season and location.
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The surface layer, whose lower limit is defined by the depth of the
halocline, is the most variable and directly influenced by the input of
freshwater. During periods of high run-off, the surface layer is well
defined with a thickness of 3 - 10 m. Salinities are Tow at the head of
all inlets and increase towards Hecate Strait. Dissolved oxygen concentrat-
ions are at or slightly above saturation levels except in periods of high
productivity when oxygen levels of over 150% saturation can occur. As a
result of river input silicate concentrations may be as high at 60 - 70 ug.at
Si/% at the heads of the main inlets and decrease in concentration down
inlet to values of 20 - 30 ﬁg.at. Si/%2 in Caamano Sound. Phosphate and
nitrate have the opposite tendency, with levels of 0.2 - 0.4 ng.at P/%
and 2 - 5 ug.at N/2 at the heads of the inlets increasing to values of 1.5
ug at P/2 and 15-20 ﬁg.at N/2 at the mouth. During periods of high
productivity, these levels are reduced, and in the case of nitrate, may drop
below detection Timits. Suspended particulate material concentrations are
highest at the heads of the main inlets with levels of 1-3 ppm by weight.
Concentrations decrease through the halocline and with increasing salinity
in the surface layer. Periods of high productivity however, can result in
high concentrations of several ppm at surface and near surface depths at
locations remote from river-input. As the level of freshwater input decreases,
the definition of the surface layer becomes less distinct. Under suitable
conditions of wind and tide, vertical mixing can increase the depth of the
surface layer to over 50 m. Salinities increase and may reach 30-31 ppt at
the heads of the inlets. Dissolved oxygen concentrations are below saturation
and nutrient concentrations much higher with levels decreasing towards Hecate
Strait. Maximum surface values observed were 35 - 42 ug.at Si/e silicate,

20 - 25 ug.at N/2 nitrate and 1.6 - 1.9 ng.at P/2 phosphate. Suspended
particulates decrease as well, with maximum levels of 0.4 ppmV. Surface
temperatures in the inlets generally reflect atmospheric conditions, reach-
ing levels of 15 - 20°C in the summer and dropping to near freezing during
very cold winter conditions. The seasonal temperature range decreases sea-
ward reaching oceanic values in the southern channels.

The subsurface water from the surface layer to approximately 150 m
derives mainly from water drawn into the system from Hecate Strait as a
result of the predominantly estuarine circulation. Its characteristics are
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therefore determined mainly by seasonal fluctuations occurring in the water
outside the study area with some modifications as a result of processes

occurring within the system. A decrease in salinity towards the heads of all

inlets results from mixing with the surface layer. The effect of primary
productivity results in depleted nutrient levels in the spring and summer
just below the halocline and supersaturated oxygen concentrations at the
same depth. The latter feature is in contrast to the general tendency for

all parameters to either increase (salinity, nutrients) or decrease (oxygen,
temperature, suspended particulates) in a gradual fashion with depth through

this layer.

The deep water of the basins inside Caamano Sound below sill depth
differs from the overlying water in that exchange with water outside the
system is restricted and occurs mainly in late spring and summer with the
appearance of high salinity water in Hecate Strait. Seasonal changes in
water properties are slight. Nutrient and salinity values are at maximum
levels in this water type while oxygen concentrations are at a minimum.
Oxygen concentrations however did not drop below 35% saturation, indicating
relatively frequent deep water exchanges. Suspended particulate material
concentrations may also increase in the near bottom water as a result of
re-suspension of surface sediments or bottom turbidity currents.

The Devastation Channel - Gardner Canal basin has unique properties
in this study area, determined primarily by the shallow sills through
Devastation Channel, Ursula Channel and Verney Passage. Dissolved oxygen
concentrations are higher and salinity and nutrient values lower than at an
equivalent depth in Douglas Channel. Gardner Canal appears to undergo a
- complete water exchange each summer.
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Appendix A

HYDROCAST DATA SUMMARY

Notes:

1. 5102, NO, and P04 are expressed in pg.at. Si,N or P/%

3

2. Time: the time at which the messenger was |
dropped to trip the water bottles. ’
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frezt Czemenoc Sound

Time zone! Z+7

Wind dir: 155 deg
82 sat FO4 5i03
y 4
84, 1.28 27.2
87, 1,29 27 .0
82, 1.49 28.0
80, 1.42 28.4
72, 1.40 28,90
81, 1.42 28490
81, 1,38 26.8
80, 1033 25,9
e 1.37 26.8
24 2.06 45.7
fires: Neresn Sound

Time zone: Z+7
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Cruise? 78.02
Station: )
Vessel ! Sea Lion
Latitude: 53 13.1 N
" Longitudes 129 25.0 W
Iate! 21-1¢0-78
Time: 2245 7
Derth Lo bottom?! 510, ®
Wind sreed? +0 kis
Baroweter: 30.08 in
Air temr! 7,5 deg C
Sea slatle! 3
Derth T 5 sigma-t 02
7 ges C Fri ml/}
1. 10.13 26.873 20.63 6.16
4. 10,10 26,880 20.64 6.13
2., 10.12 27.158 20.86 614
13, 10.64 2B.266 21.63 3.9
17, 10.49 29.513 22.62 G345
26 10.44 30,034 23.04 S.60
43, 10,36 30.783 23.63  5.29
85, 9.74 31,409 24,26 4.78
87, 9.23 31.801 24,61 4.28
173, 7.93 32,769 25.36 3.76
260, 7.3% 32,934 25.76 3.34
347 697 33,038 2050 3.19
412, 6,87 33.096 25.76 3.30
Cruises 78.02
Station: 2]
Vecseld Sea Lion
Latitlude: 53 25.0 N
Londitudet 129 12,3 W
Datel 22-10-78
Times 0615
Derlh Lo boltom? 420, m
Hind sreed! 10.0 Kis
Baroweter: 30.00 in
Air temr: 6.1 deg C
Sea staslel 0
Derth T ] sisms-t 02
b dgegs € rri ml/l
1. 2,28 20.864 16.0%7 6.81
S 9.47 21.781 16.78 6,51
10, 9,27 27.216 21.03 5.25
15. 9,27 2B.3386 21.%2 4.99
20, 2,21 29,088 22.49 4.76
30, 2,78 30.495 23.30 4,72
50, 8.67 31.08% 24.14  4.25
73, 8,35 31,623 24.60 3.78
100, ~ 8,70 32,138 24.95 4.16
200, 7429 32,779 25.66 3,37
300, 6,93 32,935 25.84 3.19
400, 6,82 33.071 25.93 3.00

S

fArea Saually Channel

Time zone! Z+7

Wind dir: 180 des
02 sat P04 S5i03
4
?3. 1.20 26.3
92, 1.21 26.4
93. 1.23 2749
?1.  1.23  27.0
84, 1.35 27.0
a7. 1.40 29.1
82, 1.45 29.2
74, 1,66 33.5
65, 1.79  37.1
S6. 2.12 47.7
49. 2,23 52.90
47. 2,34 53.2
48, 2.39 56.2

fres: loudglas Channel

" Time zones Z+7
Wind dir: 320 des
02 sat P04 5103
Z

97. +84 27.1
24, 71 27.3
78, 1.40 30.2
73. 1.47 30,5
71, 1,54 31.9
Se 1,53 30 .4
64, 1.84 38.1
37, 1,95 42,90
63, 1.91 41.3
49. 2.25 51.90
46, 2.34 54.2
44, 2,47 61,0

NO3

14.0
14.0
14.2
14.2
15.3
13.7
16.1
18.6
20.6
25,3
27.0
28.3

28.6

Susr Sol FAH

34 ng/1
15 11.8
+48 22.4
+29 13.4

Susk Sol FAH

FFR ng/l
N3 13.1
41 21.3
16 1344 ;
07 10,4



Cruises 78.01
Stationi 7
Yessell Ses Lion
Latitude! a3 33.8 N
Longitude: 128 41.9 ¥
hated 24~ 6-78
Timel 1730
berth to Dottomd 230, m
Wing sreedd 13.9 Kis
Beromelers 30,00 in
fir temrd 14.5 deg C
Seg statel 2
flerth T 5 sigme-t G2
il deg € FRU mi/l
0. 13,80 B.W76 5.24
3., 15.98 8.004 3,19 b6.98
S. 15.8% 8.182 5.3 7407
10, 8.06 28.311 21.77 8.9
20, 6.32 30.491 23.98 6,18
390, 5.83 30.868 24.34 3.80
30, 6.02 31.364 24.7 3.80
73 7+30 32,314 253.%0 4,08
09, 7¢30 32,438 235.39 3.86
139, Fedd 32,337 23.47 3+33
290, 7430 32,386 25.30 3.72
Cruise: 78,01
‘Stetioni i0
Vegsell Ses Lion
Latitugei a3 S%.0 N
Longitudes i28 49.8 W
Dates 23— 6-78
Time: 14390
berin Lo pottom: 130. ®
Wind sreedd 1840 Kkis
Berometleri 39.18 in
fir temrd 13.5 deg C
Sec steted 2
erth T 85 sigma-i 02
W degs € rrt mi/sl
U 13.30 3.499 2,91
3. 14.88 6,072 3.85 7.05
e 11,94 21,188 193.95 8.0
19, 7480 29,317 22.%0 ]
20, 6,00 30027 24.12 3492
30, 971 30,787 24.29 2.97
36, 6,48 31.310 24.861 J.11
73, 7420 32,390 23.38 3.73
109, 7.26 32,480 23.43 3,62

Areats Kitimal Arm

Time zonei Z+7

Wind dirs
{2 sati Fo4

v
+10
106, 10
107, W10
126, +10
87, 1.60
8i. 1.80
82, 1.80
69, 2,10
37 2.20
S2 2430
93 2,20

hres:

Time zonei Z+7
Wing dire 180
82 sat FO4
yi
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121, + 20
il4., 20
78, 1.80
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73, 2400
99 2420
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Susr 50l FPAH

PFIl ng/l
1.38 44,2
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2,3

Susr S0l FAH
PR nsg/l
1.4 271.6

+87  14%9.0
W31 70.2
+32 170.4




Cruise! 78.01
Station. 11
Vesselt Ses Lion
Latilude! 93 S50.3 N
Longitude? 128 35.5 W
Date! 29~ 6-78
Time! 2100
Derih Lo bottom: 220, ®
¥ind sreedi 14,0 Kis
Barometer? 30.22 in
adir tewr: 14,5 deg C
Sea stale! 1
Derth T S sigme-t 02
W degs 0 rrt ml/l
0. 14,30 3.793 2.16
3¢ 15,12 5,736 3.96 7.26
S 13.62 10,122 6,83 7.37
10, 8.74 28,405 22,03 9.20
20, 6,37 30,387 23.90 6.10
30. S.78 30.910 24,38 5.87
90, 6,54 31.621 24.8% 4.87
753, 7.27 32,389 23.35  4.00
100, 7.30 32,474 25.42 3.92
150, 7429 32,325 20.46  4.03
200, 7+31 32.550 25.47  3.97
Cruisel 78,01
Station. i2
Vessels Ses Lion
Latitude: 33 49.7 W
Longitudes 128 48.3 W
Dsted 26~ 6-78
Time! 0813
Derth Lo Dottom: 330. m
Wind sreeds 7+0 Kis
Baromeler: 30,29 in
air lewrd 12,3 desg C
Ses staled 1
llerth T 5 cigmas-1 oz
m  oes C  frri mi/l
0. 14.70 11.163 7.79
3. 14.61 11.547 8,10 715
9s 144,53 11,919 8.49 7.18
7+ 10.88 24,733 12.43 7.28
1¢. 7.89 27.441 22,96 7.14
2. 7424 30,001 23,82 7.2é
15, 6.71 30,483 23.72 6.00
20, 6,29 30.788 24.22 53.63

- 43 -

firead Kildala Are

Time zonet Z+7

Wind dir: 310

02 sal PO4
3

+19

107, +10
113, 10
134, +10
ga., 1.90
g2, 1.80
70, 2400
99. 2.10
7. 2,20
3%,  2.10
98, 2430

firess Douslss Channel

Time zones Z+7

Wind dird 190

02 sat. FO4
}: .

+19

108. 19
103, 10
141, 20
133, + 30
103, 1.09
84, 1.80
86. 1.99

desg

5103

26.8
24,7
19.6
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233
23.8
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46.7
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46.6

aes
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640
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Susr Sol FAH

FF ng/1
1.79 8.8
W79 1l
2,06 3642
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Susr 506l FAH

FEe nesl
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i6.7
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Ciruise 78.01
Staetions 13
Vessel: Se3 Lion
Latitude: 93 42,3 N
Londitude? 128 48,5 W
bale! 26~ 6-78
Time! 1015
Derih Lo boltomd: 310, m
Wind sreeds 8.0 Kis
Bar-umeter! 30,26 in
fir temr! 135 deg €
Ses slate: 1
Derth T 5  sisms-i 02
[ deg € rrt nl/l
U 12,355
3¢ 13.61 12,689 %.14 7.865
g 12,87 18.794 13.95 8.01
7. 7.35 26,379 20.34 4,89
10, 8436 29,247 22.74 5,71
iz, 8.09 29,641 23,07 5.5
15, Fo77 30274 23,63 5,36
20, 744 30,743 24.04 5,23
30, 7.11 31.108 24.37 5,18
G0, 6.93 31.663 24.83 5,15
199, 7:29 32,313 25.45 3,97
200, 7.28 32,630 25.54 4,28
273, 7.29 32,674 25.57 4,28
Cruise’ 78.01
Station, 14
Vesseld Sea Lion
Latitude: 33 25.1 N
Longitlude: 128 32.2 W
Date: 26- 6-78
Time: 1700
berth to bottom: 230. ®
Wind sreed? 2.0 Kis
Baromeler: 30.22 in
Air temr: 16,0 des C
Sea state! i
Derth T S sidgme-t 02
# dgegs C  rri ml/l
1. 12,93 2.950 1.74
3¢ 10.79 7.287 3.36 8.04
S 9.47 22.964 17.869 b6.74
74 7:84 26,604 20.75 6.4l
19, 7432 27.804 21.75 6.30
20, 6,77 30.388 23.83 5.73
30,  b.36 31,067 24,41 Se47
30, 6.66 31.414 24.67 5,14
75, 6,80 31.672 24.85 4.94
190, 6.87 31.730 24.90 4,91
150, 6,703 31.883 25.00 4,73
200, 6,79 31.897 23.00 4472

- 44 -

dreal Devastalion Channel

Time zone! Z+47

Wing gir: 199

02 sat FO4
Z

+10

114, +20
122, «20
102, 1,00
84, 1.30
gl. 1.80
78  1.79
76, 1.8¢0
753, 1.90
74¢ 150
a8. 2.2
83+  2.0¢0
63, 2400

deg

5103

19.9
19.7
13.2
27.6
33.6
3444
33.8
3647
373
36.6
46,3
40.3
40.2

freas Gardner Cansl

Time zonel 247

Wind dir?! 120

02 sat FO4
%

10

109, +30
8. 1.20
92,  1.40
0. 1.30
82. 170
78. 1.9
74, 1.90
71.  2.00
71, 2.00
6%. 2.00
68, 2.00

ded

5103

2847
29.5
3249
32.9
33.1
3342
36.9
38.5
3740
39.3
40.3
41.9

NO03 Sucsr Sol FAH
FFE ns/l
o1 10.7
0.0 91
0.0 10.1
10.2
16,0 1,22 13.0
i7.3
i8.7 162
20.9
21.1
21.2 79
24,1
2340
23.2
- Allan Reach
NO3 Susr Sol FAH
: FEL nssl
1.7 227 36.8
3.6
13.7 . 1.21 276
16.3
17 .4
20.2 +71
22.9 '
22.6
22.4
22.6 I3 24.4
22.8
23.9




Alr temr!
Sez staled

Derih T

[ deg C
11.16
10.23
8.668
7.73
741
734

1,
3
Je
19.
20,
30.

13.0
2

5 sidms-t

el
21.379
24.744
28,301
304676
31,531
31.786

16.22
18.97
22.12
23.94
24.66
24.87
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- Cruised 78.01 Areal Vernes Passade
Station? 15
Vessel ! Sea Lion
latitude! I3 28.0 N
Longitudes 129 4.2 W
Dete! 27- 6~78
Time: 08495 Time zone: Z+47
Derlh Lo botlom! 2i0. m :
Wind sreed: 15.0 Kis Wing dir! 160 des
Baromeler! 30,13 in

geg C

02 02 sat
ml/l 4

FO4 5103
20.7
23.6
3342
3849
40,2
40.8

+40
+70
1.40
1.890
1.9¢
2409

7409
6400
a+03
4.72
4,63

106,
88.
74.
6%
68.

90s  7.28 32,062 25,09 4.56 67+ 2400 - 49.9
73¢ 7427 32,450 25.40 4.33 64. 2,00  41.3
100, 7.30 32,613 25.52 4,31 63, 2,00 39.7
140, e32 32,675 25,59 4,20 62. 2,00 40.3

1940,

7.16

32,799

23447

4,08 60, 2,10 42,5

Liruise, F8.vil aress drsuls Chennel
stebioni ie
FownEle S kiun
rotbituded 33 Zo.v W
LONEL LG 18 50O W
boied Ei= ;
Time. Tiime Zonelr Lt/
MLl Lo DULLUB.  %du. b
Binu LioEo. ey Kin wWifio a1 oy Ges
SoioEoLer . 3ueln in
fiv Lemvi 7o des U
SEE Lisles y
duiuin 7 -8 wigma—i w2 04 sel FU4 313
i ues O il Wi/l %
i 13039 i8.,uB3  13.34 Y] 17.4
Eo iles7 23,810 1709 3.28 126, v 34 i7 .7
.0 ilelw $ BV it
iU Beil Sveuda  Lde0d 3,97 a3, 1480 337
SV . Feig Bieslz  Z4e64 §eFU Fés L7y 383
LN F.C0 31,817 E4.71 ERaY 0%, Zouy 4% 3
S 7ol 32.v38 23493 o7 85, 2400 424l
PN Fo37 32,314 25,29 i o B3 a3, 210 42.+0
SRVEN Fo27 324488 Z20.43 i,22 YN 2el¥ i3.0
Feid 35,038 Z0.74 250 38, Zeiv 34
o7 32,933 20.84 de7% Jd ZelU Y- Yy
8475 32,737 25,34 3,73 Sie ZedW 4340

NO3

Susr Sol FaH
FrE ne/l
2.32 11.6

46

60 22.7

33.0

susr 5ol Fid
nssi
a7

FPR
1,358

i.le

WBG 159

i8.0



Cruise! 78.02
Station: i
Vessel: Ses Lion
Latitude; 93 172 N
Longitudesl. 129 1.0 W
Date! 20-10-78
Time! 2100
Derth to ottom: 500, m
Wind sreed: 8.0 Kisg
Barometer: 30.18 in
Air temr! 7.0 deg C
Ses state! 1
Derth T 5 sigme-t 02
B deg C  rrt ml/l
1. 7.94 25.786 19.82 5.84
S 9493 25,743 19.79 5.85
10, 10.01 26,773 20.57 5.6l
15, 10,13 28.193 21.66 5.32
20, 10.18 29.437 22.62 5.13
30, 9.21 30.848 23.87 4.40
90,  8.39 31.226 24,28 3.99
75, 8410 31.906 24.86 3.66
1090, 7,88 32,233 25.15 3.91
200,  7.48 32,820 25,66 3.40
300, 6.90 33.004 25.88 3.1%9
400, 6.84 33.072 25.93 3.06
450, 6,76 33,106 23.98 3.98
Cruises 78.02
steslion: 2
Vessell Ses Lion
Latitudes 33 12.0 W
l.ongitude’ 129 7.0 W
Baled 21-10-78
Times 4303
Derth Lo Dottomi S40., m
Wind sreeds 3.0 kis
Baromeler: 30.32 in
filr tewr! 6+3 veg C
Sea slalel 0
berth T 3 sigmz—1 02
s geg T rri mlsl
is 9.74 25,212 19.40  &.87
S 2,93 256,356 20,28 5.88
10, 7.83 27.822 21.41 5.30
14, 7,78 28,399 22,00 5,34
1. 7.86 29,318 22,73 G.30
28s Y498 30,393 23.39 5.03
47, 7.84 31,237 24,07 4.74
70, 7447 31,836 24,40  4.69
P4, B.96 32.005 24.81 4,27
i87. 7471 32,783 25.60 3,76
281, 7413 32,939 25.82 3.61
3768, 6,82 33,076 23,93 3.40
470, 6,81 33,113 25.798 3.34

- 46 -

firea! Macksu Reach

Time zone! Z+47

Wind dir:
02 sat P04
%
87, 1.20
87, 1,20
84, 1,26
81, 1,34
7%, 1.41
67 1,71
9%, 1.93
5S4, 2409
92. 2.14
b, 2,21
47, 2,34
43, 2,39
43, 2,490
Ares:

Time zonet Z+7

Wind @

02 sst
i

99,
a8,
B3+
gl.
gi.
77
73,
-

&
63,
S
33
49 .
49,

140

des

5i03

27.8
27.9
28490
2849
29.0
34.3
40.3
43.1
46.6
49.8
9443
9743

37.8

Whaie Channel

irs

FU4

1,13

1.3

1.33
1,32
1.96
1,91
1.60
.72
1.86
217
2.29
2436
2.40

oes

5103

2740
27,8
294
7.2
307
30.1
3141
34.8
33.8
48.9
9242
3.8
9742

N03 Susr Sol FAH

13,9

13.8
14.5
15.7
16.4
19.9
22,7
232
253.9
2643
28.2
28.8
29.0

13.3
14.6
16.0
16.4
i7.4
17.4
18.2
19.7
21.6
261
2747
28.8
28.%

FFD ne/l

+08
7.6
12.0
W77 3.6
19.0

Susr Scl FAH

e ngsl

7.8
+04 3.9
+17 7e2
+08 73




7802

Cruise?
Station: -3
Vessel: Sea Lion
Latitude: S92 54,0 N
Londitude! 129 17,0 W
Date! 21-10-78
Time: 1109
Derih to boliom! 250. ®m
Wind sreed: 12,0 Kkis
Barometer?! 30,23 in
Air lemr! 8.5 deg C
Seas staie!l 3
Dlerih T 5 sigma-{ g2
1 dest C  rrt mi/l
1, 10,03 27.496 21.13 5.72
4, 10.46 28,302 21.869 5,71
9. 10,45 30,482 23.38 5.26
13, 10.46 30.758 23.60 S.14
17 10,96 30.932 23.73 4,58
26, 10,64 31,215 23,92 5.15
43, 10,81 31.502 24,11 S.11
63+ 11,01 31.925 24.41 5.09
87, 10.85 32.085 24.56 4.81
173, 8.20 32,828 25.56 2.79
Cruised 78,02
Statlions 4
Vessels Sea Lion
Latitudel 93 11.3 N
Longitudes 129 39.2 W
bate! 21-10-78
Time! 1815
berith Lo boltom: 200, W
Wingd sreeds 25,0 Kis
Baromeler: .13 in
fir tewmr: 7.0 deg C
Ses stale: 3
Derth T 5 sigme—-i 02
] degs C  rrl ml/l
1. 10,45 30,093 23.08 6.03
S 10,46 30,092 23,08  5.84
7. 10.48 30.074 23,08 . &6.02
14, 10,355 30.40%9 23.31 G349
19, 10,32 30,303 23.39 S+ 60
28, 10.435 30,4601 23.47 5,38
47, 10,235 31,234 24,00 9.21
70. 9.73 31,685 24,43 4,33
74, 8,96 32,119 24.%0 4,19
141, 7,84 32,682 253.30 3.33

- 47 ~«

Area: Caamano Sound.

Time zone! Z+7

Wind dir: 155 des
02 sat FPO4  Si03
%
86, 1,28 27.2
87, 1.29 27.0
82, 1.40 28,0
80, 1.42 28.4
72, 1.40 28,0
81, 1.42 2840
81, 1.38 24.8
80, 1,33 25.9
76, 1,37  26.8
42, 2,06  45.7

firess Neresn Sound

Time zone! Z+7

Wind dir: 180 ded
02 sst FO4  8i03
“

73. 1.35 28.8
0. 1.3 28.1
93. 1.35 28.1
g3, 1,39 28B.6
87. 1.39 29.2
84, 1.42 29.4
8. 1,31 32.1
70. 1.66 36,2
64, 1.85  41.4
32,  2.14  48.8

NO3 Susr Sol PAH
. ng/1
14.8 +28 11.8
151 W17 1149
1641
16.1
15.9
15.7
14,9 16 28.4
14,0
14.3
23.1 24 8.0
NO3 Susr Sul PaAH
FFl ng/l
15.1 4.9
15.2
13.2
15.7 2.9
13.9
16,0
17.3 7.2
19.3
22,2 13.90
2641



- Cruise! 78,02
Stations ' 5
Vessel: Sea Lion
Latitude! = 53 13.1 N
Longitude! . 129 25.0 W
bate! 21-19-78
Time!: 224571
berth Lo boltom! 510, m
Kind sreed: +0 Kis
Barometer! 30.08 in
air temr: 7:3 des C
Sea state! 3
ferth T § sigme~t 02
o degs C rrt ml/l
1. 10.13 26.873 20.63 6.16
4, 10,10 26.8B0 20.64 6.13
7o 10,12 27,138 20.86 6.14
13, 10.64 28,266 21.63 5,90
17, 10,49 29,513 22,62 5,45
26 10.44 30,034 23.04 5.60
43, 10,36 30,783 23.63 3,29
65, .74 31,459 24,26 4.78
87, 9.23 31.801 24,61 4.28
1730 7493 32,769 25.96 3.76
260, 7.39 32,934 25.76 3.34
347, 6.77 33.038 25,90 3.+19
412, 6:87 33.096 25.726 3.30
Cruise! 78.02
Station: é
Vessel! Sea Lion
Latitude! 53 23,0 N
Londitude? 129 12,3 W
Date: 22-10-78
Timed 0615
Derih to boltom! 420, m
Wind sreed?: 10.0 Kis
Barowmeler: 30,00 in
dir temr! 6.1 deg C
Sea slatel 0
Derth T S sigme-t 02
W geg C  rri ml/l
1. 9.28 20.864 16,09 6.81
I 9.47 21,781 16.78 6.51
10, 9,27 27.216 21,03 3.25
15, 9.27 28,356 21.92 4.9
20, 9,21 29.088 22,49 4.74
30, F.78 30,473 23.50 4,92
50, 8.67 31.08% 24.14 4.25
75, 8,35 31,623 24.60 3.798
100, 8.70 32,138 24.95 4.16
200, 7429 32,779 23,66 3.37
300, 6,93 32,953 253.84 3.19
400, 6.82 33,071 25,959 3.00

a8 .

=

Areat_Sdualls Channel

Time zone: Z+7

Wind dir! 1890
02 sat P04
1
93. 1.29
92, 1.21
93. 1,23
1. 1.23
84, 1.35
87, 1.40
82, 1,435
74, 1.46
635, 1.79
S8, 2412
49, 2.23
47, 2.34
48, 2.39

fires! Dicugias Channel

Tiwe zone: Z47

Wind dirs 320
02 sat  FO4
f4

97, +84
94. +91
78, 1.40
73, 1.47
71, 1.54
73, 1.53
o4, 1.84
59. 1.95
63, 1.91
49, 2.25
46, 2.34
44, 247

deg

5103
263

2644
2749
279

27,90

29.1
2942

33,3

37.1

47,7

92,90
93.2

3642

des

5103

27.1
27.3
30.2
3043
31.0
30.4
38.1
42.0
41.3
31.0
54,2
6140

NO3

14.¢
14.0
14.2

‘14,2

15.3

1347

16.1
18.6

Susr Sol FAH

20,6

25.3

2740
28.3
28.6

NO3
10.3

11.90

17,0
17.8
18.3
17.6
21.9
23.1
22:6
27.2
28.0
28.4

FFE ng/1
+15 11.8
A8  22.4
.29 13.4

Susp Sol FAH

FRH - nssl
+09 13.1
+41 21.3
16 13.4
+07 10.4




- 49 -

Adrea! Dousglas Channel

Time zone: Z+7

Wing dir? 30 ded
02 sat PO4 5103
A
78. saa 32,0
95. 79 31.2
76, 1.41 32.6
73,  1.50 33.4
70, 1.6 35.90
70. 1.61 31.5
70, 1.79 31.3
68, 1.74 34.6
6l 1.93 40.4
53, 2418  46.7
' 2:23 50.1

fireat louslas Channel

Time zone: Z+7

Cruise! 78.02
Stationi 7
Vessell Ses Lion
Latitude! 93 38,0 N
Longitude! 129 12,0 W
Date: 22-10-78
Time: 1330
Derih to botlom: 340, m
Wind sreed: 14,0 Kis
Barometer: 27.86 in
fdir temr! 5,0 deg €
Sea statel 2
Derth T S sisme-t{ 02
M deg € Frt ' ml/l
1, 9.25 15,426 11.87 7.13
4. 941 17,677  13.80 677
8. 7,06 26,912 20,51 9.18
19, 2.03 27.617 21,38 4.93
15, 8.88 28.642 22,20 4,73
22, 8,91 30.420 23.98 4.63
37+ 7440 30,813 23,65 4.64
S6.  F.32 31,074 24,04 4.44
74, 8.28 31,331 24.38 4.08
149, 7.79 32,394 20.41 3.36
224, 6,99 7. RO ¥/
Cruise? 78,02
Station! 8
Vessel s Ses Lion
Latitude: 33 0.0 N
Longitude: 128 48.3 W
batet 22-10-78
Times 2145
Derth Lo botiom: 350. m
Wind sreed: 4,0 Kis
Barometer! 29,68 1in
fair lemr! 6.0 desg C
Sea statel 1
Derth T 5 sidgms-t 02
[ deg C  rri mlsl
1, 8.85 3.390 4,08 7.71
S 9.30 25,373 19.72 5.35
10, 9,20 28.292 21.88 4.89
15, 8.81 27.088 22.55 4,61
20, 8.74 29,776 23.10 4,48
30, 8477 30,440 23,62 4.44
30, 8437 31.113 24.20 §,20
75, 7:30 31.660 24.73 4,03
100, 7.33 32.187 25.16 3.63
200, 7.13 32,753 25.686 3.3%
300 6.91 32,933 25.84 2.98

Wind dir: 5 des
02 sat  FO4  5i03
4
98, 421 50.2
79 1.8 26,2
73, 1,39 28,2
68 1,67 36D
67, 1,71 35.8
66 1,69 32,1
63, 1.85 3640
59, 2,06 41.5
53, 2,15 45.8
50, 2,27 50,0
43, 2,47 55.7

NO3

* *

>

L4

e el o ol o
N0 0Y N0 0N O

L d L J
o O O NGl B LN

-

N
N

*

L
o
-

o

2647

=
[ ]
[

* o e

* * ¢ e

I S R N
N OO N P
-

0 D+ © N = O

n
-
>

[
o~
0

L]

28,90

Susr Sol PAH

PFR ng/l
16 14.9
22 Sed
97 10.9

6.3

Susr Sul FAH

FFil ngsl
T4 20044
16.5

13.6

5.3



02
mi/l

Cruise? 78.02
Stations 81
Vessel: Sea Lion
Latitude! 53 S0.0 N
Londitude: 128 48,3 ¥
Date! 23-10-78
Time! 0145
Derth Lo bottom! 330. m
Wind sreed! 13.90 Kts
Barometler: 29,70 in
fiir temr! 9.0 deg €
Bes statel 1
ferth T S sidgma-i
& geg C  rrt
1. 8.74 5.3153 4,03
e 2.83 21.729 16.48
10, 9.23 27.830 21.51
15, 8.82 29.116 22.57
20, 8.80 29,5386 22.%90
30, B.71 3¢.293 23,31
a0, 8.48 31.071 24.15
73, 7+93 31.547 24.66
199, 7+48 32,064 25.07
200, 7.16 32,730 25.64
300, 6.71 32.944 25.84
Cryizel 78.62
sislion: 82
Vessell Ses Lion
Latituoed 33 GU.9 i
Lonsiiuoe,s 120 48.3 W
vates 23-10-78
Timei vilS
verth Lo Dottomi 350. m
Wing sreed; 1949 Kis

Beromeler
fiir Lemei
ses siales

terih T
i ges C
i Fei4
3 Fodid
U 7.48

13, 7.29
Zee  B.93

30 8.78
YN 8.49
7O 751
i ijiG iR
1N e FACRSL |
ELILN 7413

300, 6,90

25,73 in

5
Fri
Feh07
17,848
26342
28,3356
29,352
39.471
3V 757
3i.000
32,076
324730
32,713

7.9 ges C

-

sigma—~t

J+03
i3.28
2. 48
21.93
22.74
23442
24,07
24.6%
2307
23+ 64
23.81

2
misl

-5 -

Areat DOUGLAS CHANNEL

Time zone: Z+7

Wind dir: 280 ded

02 sst P04 5103
%

+29  33.2

74 24.9

1.42 29.2
1.66 34.8
1.6% 33.2
1.74 33,0
1.87 33.1
2,04 40,1
2,14 41,9
2.27 49,0
2.92 36.2

PRI PRI BRI BRI B e e

firezs louglass Channel

Time zone: Z+7

Wing giri 220 ded

U2 sal FO4 5103
%

o266 47,2

71 3044

Le27 2647
1.42 290
1,35  30.0
1.72 34,2
i.83 35.3
200 407
2.14 44,08
2.29  49.7
247 3349

NO3

* ¢ € ¢ ¢ @ ¢
SN OO Gl s e N P

-

-

IO Dl © G O DD

-

NG3

4.6
11.3
139

i7.9

19,1

20.+4
2143
2347
232
2749
28.1

Sucsr Sol FaH
PR ns/l
15%.4

18.7

7.8

6.5

o135 7.1

Susr Sol FAH
FFPE ns/1
103.5

6.7

4.7

:
,
|
g
:
E
%




78402

Cruise!
Stationt 83
Vessel! Sea Lion
Latituges 93 S0.0 N
Lonsitude? 128 43.3 W
Dated 23-1¢-78
Time: 0915
Derth to boltom: 330, m
Wind sreedd 18.0 Kkis
Barometer: 27,78 in
air tewr! 9.5 deg C
Ses staled 2
Derth T 5 sigma-t g2
I ged € rri ml/l
1, 2.43 7.628 7.33
Te 2.50 22,927 17.46
10, 9.33 27.036 20.89
15, 8.76 28,885 22.37
20, B.76 29,588 22,95
30, 8.72 30.174 23.41
47, BeS0 30,973 24.07
74. 7.98 31,910 24.62
98. 735 32,023 25.03
194, 7+16 32,714 25,82
299, 6472 32,230 25.83
Cruise! 78,02
Stalion: 84
Vessell SEz Lion
Latitude: 93 30,0 N
Lonsituge: 128 48.3 U
Bate: 23-10-78
Time: 1300
berih Lo ooliom: 330, u
Wing sreeds 2140 Kts
Bsromeler 22,91 in
Air Lemp! 11,2 deg C
Ses siates 3
Derth T 5 sigme-ti g2
[ degs C  rri mi/l
1. 2,05 15.812 12.19
4, 9,15 15,927 12.27
g. 2.90 26,432 20.38
13, 9.47 27.981 21.59
i8. 8,89 28.856 22.38
26, 8.74 29.733 23.48
44, 8.79 30.587 23.73
LY 8,10 31.187 24.30
a8, 7.47 31,626 24.73
i75. 723 32,605 25.53
262, 6.79 32.843 25.75

-51 -

frea: Douglas Channel

Time zone: Z+7

Wind giri{ 220

02 sat  FO4
2

V31

1,12
1,34
1,59
1,71
1,84
1,84
2,04
2,15
2,27
2,42

firess Douglas Channel

Time zone: Z+7

Wind dir: 2390

02 satl FO4
Y3

ged

aes

5103

3443
34.1
26490
24,0
37.9
3342
31.7
3740
41.3
4d.90
3.1

NO3

Sl
13.3
16.2
19.2

20,1

21.3
21.3
23.3
24.8
2644
27.8

NO3

10,3
10.1

N Ol
-

Susr Sol FAH

Frm

ng/l
125.8
J+6

7.4

1148.8

Susr Sol FAH

PR
+61
.82

+10

09

ng/l
49,8
44 .6
7.9

8.9



78.02

Cruise: ,

Station: 85
Vessel? Sea Lion _
Latitude! 23 S0.0 N
Longitude? 128 48.3 W
Date: 23-10-78
Timet 1700
Berth to bottomd: 330, ®
Wind sreed: 13.0 Kis
Baroweter: 29.97 in
Alr teard 8.5 des C
Ses states 3
Derth T 8§ sidma-t

B deg C rpri

1. 9.21 17.894 13.
g 9,22 17,919 13,
10,  9.51 26.02% 20,

21,30

15.  9.43 27.854

20, 8.89 28.864 22.
30, 8.80 30.036 23.
o0,  B8.67 30.811 23.

e 9.57 204135

14, 9.36 28,278 21,

1. 8,73 16,073 12,
G .16 18.634 14,
19.37

79
g1
07

37
29

72

73, 7.23 31.426 24,351
190, 7.51 31.957 24.98
200, 7.18 32.688 25.80

© 300, 6,93 32.835 25.76
Cruise: 78,02
Stationi 86
Vessell SEz Lion
Latitude: 53 S0.0 N
Londitudes 128 48.3 W
Daled 23-10-78
Time! 2100
berih to bottomd 350. ®
Wind sreed! 20.0 Kis
Baromeler: 30,03 in
Air Lemrd 6.9 desg C
Sea stated 3
Berth T 5 sidgma-t

W deg C rRLU

43
37

84

18, 8,70 28.701 22.3%
28, B.74 30,000 23.31
46, B.76 30,762 23.87
69,  8.00 31.421 24.4%
2. 7.52 31.876 24.93
184, 7.18 32.682 25.60
276, 6,76 32,720 25.81

g2
ml/l

02
wi/l

s

Area! Douglas Channel

Time zone: Z+7

Wind dirs 2235 ded
02 sat FO4 5103
% :

81  33.3
+82  33.3
1,22 26.3
1.26 24,0
1,62 34,4
1.74 36,1
1,73 32.8
1.96 39.2
2:12 43.4
2:25 48,0
2:36 92.1

fireat Doudlas Channel

Time zone: Z+7

Wind dir: 230 des

02 sat P04 5103
4

81 33.9

8% 31.3

1,18  23.9
1.34  25.3
1.64  33.7
1.76  35.7
1.76 32.8
1.99 39.2
2.12  43.4
2:26 4840
2+41 0244

NO3  Susr Socl FPAH

10.8
19.8
14.6

B3 B B
~N o -
-
ot e

NO3

i6.8
10.8
13.7
16.3
19.6
20 .4
20 .4
22.8
24.3
2643

2743

FFM

ng/l
337
30.6

8.4

Susy Sol PAH

PP
+37

45

+08

+08

ng/l

20.3
41.2

6.6

4.3
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Cruise. ‘ 78,02 pres: Ritimal Arm

stetlion: b .

Vessels Ses L.ion

Latitudes 93 33.3 N

Longiludes 128 41.9 W

pele: 23-10-78

Time, 2345 Time zone: Z+7

Dertn Lo boliont 230, m

Wind sreeds 1840 kis wind girs 229 des

Ksiometer 3usiv in

air leme, 6.0 ceg C

Ses slated 2

Berih T S sigma—i U2 02 sat FO4 5103 NO3 Susr Sol FAH
i des O FFU misi i PFR ng/sl
1. Foud 10370 795 7,880 100, v 37 40.4 Sed 10l 31640

G Fo41 11,483  8.78  7.35 9%, 41 37.8 99 70 130.8
0. 7.60 24936 1%9.20 5.75 g3, 100 20,2 10.6
3¢ 7440 28,0300 22,01 3.34 g0, 1.18 19.8 14.3 2% 2746

20, Foldd 29,350 Z22.6Y 933 8V, 1,31 21.3 1647
LN 23 30,225 23.33 4.87 7. i.48 2649 i8.6
a0, 8.31 AP0 diwe  4.381 a4 i.89 3.8  20.9 44
73, 7+00 31,481 Z24.68 4.4 o4 2,03 9.1 23.2
149, Fol8 32,077 25.12 3.88 37 2+13 43.3 24,3
200, 7418 32,744 23,64 3433 49, 2.31 47.8 26.3 07 26.9
Cruise, 78,02 areas Kitimst Arm
Station: )
vessel o€z Lion
tetituae: 38 99.0 W
Londltude: 128 40,8 W
listei 4=10-78
Time: vaau Time 2ones ZI+7
perin Lo botioms L120e W
Wifd sreeds Wb Ris Wind girs 220 des
peromeler: SYedd i
alr temrd A,0 ges L
ses slales ' 1
berin i 5 518mM3-1 ud e sat Fi4 5103 W03 Susr S0l FAH
W gesgs L MRl izl Y FFH ng/l
i 8e77 VUG -3 Tead 7d. 1.23 64,4 3¢6 300 347.6
S o243 10,418 7 77 FO5Z 0 100, v32 40,1 S¢2 1409  1688.7
19, F.76 26,080 20,10 Seai 82 1.94 21.4 121
13, F¢29 28,801 22,30 Gedb g2, 1.086 1849 14.3 W10 63.2
20, 5.03 2¥.315 22,88 U.le iV 121 2041 16.5
3V, Ged8 SUL3LF  E3.0u 4471 VAN 1.36 28.+4 17,3
1N Fe7l BVUeTYR E4,04 4457 67, 1.73 33.0 21.3 oid 7.8
73, 6,83 31,391 E4.65 4,85 67 1.96 8.1  23.1
vy, Feld 32,040 E5.10 397 498 2.13 43.6 2440



78,02

gé
misl
305
6.+98
ST
Sed7
440686
4,98

Cruisel
atationi il
Yessels Ses Lion
Latitude: 33 S0.3 W
Lonsitude! 128 35.5 W
late: 24-10-78
Times Vg4 S
dertn to boliomd Z20, m
Wind sreed: el Kis
Beromeler. SU.3L in
filr temrd 4¢3 weg C
ses sistel i '
dertn T 5  sisme—-i
il geg C PPt
i G.44 8.517 S0
s 2,40 13,410 11.84
10 1024 Z3.813 15.7%
i3, 9,27 28,941 22.37
29, 8.81 27,584 22.%4
I Be37 30,132 23.43
30, 7v72 30,798 Z4.01
75, Fo07F 31.447  24.64
196, Fell 31,578 25,05
209, 7402 32,314 35.48
Lruises Fg.0d
alation: is
Vessel s Ses Lion
Letituded 98 ai.8 N
Lohsitude: 128 46.9 W
Detes 24=1u~-78
Times 1730

gewin
Wilg SFeedd
peiome Ler
Bl temri

sea sisles

veEFLh i

fit ges O

i+ ©B.o06

io botiomi V3.

240 RiS
3Y.26 AN

.0 wes C

i
2 51831

1249

Se Fo13 &

id, 8,78 -

15, G.714

JLIN B./%

sy B B0

SU Toid

7o 8.17 3
PV 782 31.5%86 24,57
WY Feld 324732 35,64
ZF 3 b6+74 524830 Eddie

i/
0477
Y% Y-)
Bea7
Je02
4404
4 o 4
4036
376
3471
3424

dvié

firea: Kildalas aArm

Time zonei Z

Windg dirs

02 sal
i
iu2,
74,
91.
82,
67,
N
63,
63,
T

1

dJde

frea:

FU4

+ 20
v
+82
o9
1433
1.36
1.81
2.04
2417
2:99

+7

80 deg

Time zonei i+7

Wing girié 190 ces
il sai Fo4 5103
%
23, 39 34,0
89, 1,906 3243

68 LeFi 364+6
68, 173 3444
37 2400 4149
a3 2+10 44,4
A4 2433 gl.l
&30 2443 97,0

NG3 SusFr 501 FAH

Devastation Channel

FFR
1.13

+70

nesl
12.1
49.2

S0

Susr Sol FaAH

PR
e
vié

o17

ne/l
16.7
17.9

Sed

TR TR S O O

AT MR FCRE

&
5
¢
3
§
1
14
.
§
b

1
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Liruises 78,02 Aresi: Gardner Canal - Allsn KRe

stetion: 14

Vesseli Ses Lion

Latitude: 938 43¢l N

Longituges 128 32.3 U

HESR-H 24~10-78

Time: 2300 Time 2oned Z+7

ferth to Sottoms Z240. m

Wing sreeds 640 Kkis Wind diri 190 des

Barometeri 0442 in

fir Lemri ’ 4.3 deg C

Ses slatles i

el T %  sigme~{ 02 02 sat  FO4 5103 NO3 5Susr Sol FAH
it ges € PR inisd 4 : 5 ] nssl
1, FoF& 6,900 3,386 F.75 97 Y 33490 5.6 45 4.4

3 B8.86 21,187 16.,3% G0 80, 1,17 34.4 14.8 +10 2.8
10 B.98 26,548 20,35  4.80 70, 1.47 33.1 17.9

4 9.02 28,389 21,96  4.98 7d4e 1,592 30.6 183 14 3.2
i19. 8.866 29.314 24,72 4473 70s 1,56 29.6 18.8

i7.  B.+04 30.18Y 23.45 4.03 87+ 1,69 323 20.1

48 B.20 30747 23,93 4024 63, 1.86 37.3 21.6

7le  7.98 31,349 24.44 3.91 98s 1499 406 2340

3. To76 31.801 d4.82 4.0l 7 2,06 4243 23,5
129 7425 32,255 23,43 3.9 97 2420 4647 24,3 + 26 4.4

Cruised 78,02 - Aresi Vernes Fasssse

atation: 15

Vessel s Ses Lion

Latitudes 33 Z6.0 N

Loengituges 129 4,2 W

tatel 2o-10-7d

Time, V4G Time zonei I+7

ferin Lo Dolioms 203. m

ding sreeds dev Kis Wind dir{ 31V des

berometer. AU, 17 in

dir lemp! 340 ges C

2e3 siates i

pertn T 2 sisms~i ue 02 sst  PO4 5103 NO3 Susr Sol PAH
" ges € et misl % FRR ng/1
i 8480 20,360 L1378 B.45 F0. l.06 33.3 13.2 +60 8.9
s 7413 22,931 L7473 6.16 8%, 1,16 3240 14.1 +20 7.4
iv, Fo36 27,400 Z1.i6 5.26 78, i+44 31.1 16.8

i, 8+87 27,020 ZE2.49 4.7} 70, 1.66 3.6 1935 +09 4.6
i7. o897 27,806 23415 4483 67 1.77 38.s1  20.7

. Gedl 30770 Z3.%4 4429 63, 1.,89 39.8 21.9

48, dvi7 31.184 24,28 4.1l 61y 1.93 40,7 22,3

7, 7+70 31,826 £4.82 2 3.87 37. 2,03 43,8 23.8

77 geV0 32,403 23,26 3.74 a6, 2,09 45,1 24.5

169, 735 32.838 23.67  3.34 49,  2.28 G143 2647 +16 4.8
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Cruise. 78.02 Areas Ursula Channel

atation, 1&

Vessels Ses Lion

Letituded 393 2640 N

Lonsitude’ 129 S5.5 W

Latel - 23=-10-78

Times 0730 Time zone: I+7

perih Lo bobtomd 370. m

Wing sreedd 8.0 Kis Wind diri 70 desg

garomeler. 30,15 in

fir temps 3.0 ges €

Ses statles 1

derth T 5 sisme-t 02 02 sal PO4 5103 NO3 Susr Sol FAH é
i geg L rRl i/l 3 FPFE ng/s/l i
I B.79 22,336 17,43  6.50 92, 1.08 30.7 13.7 o186 6. F

e 9060 244822 19.12 6,20 92,  1.13  27.9  14.0 +16 742
14, 10.91 27.833 di.40 5.33 84, 1,30 27.8 13.7
13 9074 29,697 22.89  4.82 73.  1.50 30.4 17.8
20 ¥.0B 30.383 23.43 4.63 70. 1.34 31.3 18.4

39, .01 30.736 Z3.81 4.36 68, 1.74 . 36,0 20,3 :
1 8.23 31.304 24.37 3.98 99, 1.74 41,3 22.7 ;
73, B.06 31,769 24.76 3.66 94 2,04 44,0 24.4 +18 :
100, 7.86 32,061 25.01 3+48 9. 2413 46,7  23.4 !
200, 7.14 32,868 23.75 3.14 46. 2,30 Si.4  Z7.3 :
350, 5,73 33.0%9 23.96 3F.i0 43, 2.33 4.9 27.7 +14 23,6 '
330, 6,36 33.134 23.99 3.0 44, 2,39 S96.%  2B.U E
Cruise: 78,02 Adreat Princess Rowal Channel §
Station: € 1. :
Vessel: Sea Lion ;
Latituged 53 12.0 N ‘ ;
Longitlude: 128 44.3 W %
liztel 20-10~78 ;
Timwe! 18390 Time zone! Z+7
Derlh to bollom: 5S520. m
Mind sreeal 0.0 Kkis ' Wind dir? 0 desg
Barowmeter: 36.14 in
fir tewps 6.0 deg C
Ses staiet 0
Derth T 8§ sigme-t 02 02 sst FO4 8103 NO3 Susr Sol FPAH |
o degs C rri misl i FRR ng/l %

i, 10.21 25.874 17.86
3 10,35 27,2350 20.87
10, 10.24 27.804 21.34
15, 10.12 28.379 21.80
20, 9.82 29.661 22.85
30. 10.20 30.378 23.34
49,  9.04 31.121 24.10
74, 8.13 3l.0811 24.62
79,  7.86 31.922 24.90
293 6476 33,007 25.88
432 6,79 334,096 20,97



Cruize!’

Stationd

Vessel!

tatitude:

Londitude?

Date:
Time!

78.02
crp 2
Sea Lion
93 18.9 N
128 4.8 W
21-10-78
0300

Derth to bottom! 473. m

Hind sreed! 4,0 Kts
Barometer: 30,23 in
fair tewr: 6.4 deg €
Sea statled 0
Derth T 5 sigms—-t 02
m deg C rri mi/l
1. 9,91 23,458 19.97
S 26.170
10, 10.30 27.119 20.8¢
15. 10.27 28.544 21.91
20, 10.16 29.421 22.61
30, 9.47 30,582 23.82
0. 8.45 31.216 24.27
75. 8406 31.762 24,75
100, 7.84 32,085 25.04
200, 7458 32,771 25.61
300, 7.16 32.925 25.79
Cruice! 78.02
Station: CTh &
Vessel: Sea Lion
Latitude: 93 43.9 N
Londitude! 129 2.0 U
Date: 22-10-78
Time! 1930
Derlh to botitomi 360, m
Wind sreed’ 10,90 Kis
Barowetler: 29.67 in
dir temri 4,5 deg C
Sea state! i
Derth T S sigms-t 02
] degs C rrl mi/l
i, 8.93 11.630 8.935
4, 9,20 22,615 17.46
8. 8.94 27.299 21.14
13, 8.80 28,137 21.81
17. 8.79 29.436 22,83
23, 2,15 30,260 23.42
42, 9.53 30.774 23.91
62+ 8.34 31.407 24.43
83. B.04 31.717 24.72

7:33

32,681 23,97

- 57 =

Areat Princess Roual Channel

Time zone! Z+7

Wind dir: 175 des

02 sat FO4 5103
4

fircat Douslzss Chennel

Time zonet Z+7

Wing diri 60 deg

02 sst PO4 S5i03
“

NO3 Susr S0l FAH

PR

FFE

ng/l

NO3 Susr Sol FAH

ns/l



Cruice’ 78,02

Station cTh7
Vecselt Sez Lion
Latituded 93 Sl.4 N
Longitudes 128 41.5 ¥
Date: 24-10-78
Time: 1115
Derth Lo bottomt 3§70, ®
Wind sreed: 2.0 Kits
Barometer: 30,32 in
Air tempd 4,0 dedg C
Sea statel ' 1
Berth T S sidgma-t 02
® geg C pri mi/l
1, 8.87 11.401 8.77
S 9.22 14,493 11.14
10, ?.63 26.316 20.28
13, . 9,00 28,8860 22.34
20, 8.90 29.379 22.92
30, 870 36,027 23.30
a0 8.73 30,888 23.97
73,  T.63 31.306 24,61
109, 7+35 31.931 23.00
150, 7.38 32,433 25.39
Cruise! 78.02
Stalioni cTd 8
Vessel ! Sea Lion
Latitude: 93 29.9 N
Longitude: 128 41.0 W
Date! 23-10-78
Time! 0200
Derth Lo botlowm! 175, m
Wind sreed! 10.0 Kis
Barometer ! 30,20 in
Air temp! Seo deg C
Sea siale! 1
Derth T S sigma~-L 02
B des C  prt wml/l
i, 7.80 7.6%91 5,97
Se  B.75 17.668 13,47
19. 8.90 26,368 20.42
13, 8.88 28.220 21.87
20, 8.74 29,415 22.82
30, 8,90 30.247 23.50
a30. 8,31 30.986 24.11
73. 8423 31.532 24.55
100, 7.82 31.779 24.8¢
150, 7+95 31,923 24.9%

fireat! Amos Passade

Time zonet Z47

Wind dir! 220 deg

02 sat P04

5103
y _

Areat Gardner Czansal

Time zone! Z+47

Wing dir! 160 des

02 sat FO4
4

5103

FFh

Susr
FEN

NO3 Susr Sol FAH

ng/l

Sol PAH
ng/l




- b8 -~

78.02 freat Devastation Channel

Cruises
Station: c10.9
Vessel$ Ses Lion
Latitude: 33 34.8 N
Longitude? 128 48,3 W
Date: 24-10-78
Time! 2030 Time zone: Z+7
Derth to botlomd 160, m
Wind sreed: _ 8.0 Kts Wind dir! 140 des
Baromeler: 30.24 in
Air temr! . 5.5 deg C
Ses statetl 1
Derth T 5 sidgma-t 02 02 sal FO4 8i03 "NO3 Susr Sol PAH
] deg C rprt sl/1 Z ' PRI .ng/1
i, B8.91 14,209 11.00
5. 8,99 20.618 13.94
10. 9,13 23.468 18,13
13, 9.16 27,398 21.19
20, 8.80 28.802 22,33
306, B8.61 29.859 23.18
50, 8.67 30.847 23,95
75, B.54 31.376 24,38
100, 8.10 31.6594 24,66
140, 7.70 31.842 24.86
Cruises 78.02 Areat Vernew Fassade
Station: Cid 10 '
Vessels Ses Lion
L.atitude: 53 32,8 N
Longitude? 128 53.3 W
Date: 25-10-78
Time! 0345 Tiwe zone:! Z+47
Derth to botlom: 220, m
Windg sreed! 0.0 Kts Wing dir: 0 ded
Barometeri 30.21 in
Air tewr! 5.0 deg €
Ses stalet 0
Derth T S scigma-t 02 02 sst FO4 8103 NO3 Susk Sal FAH
n deg C rri ml/l y4 PRI ng/l
i, 8.98 13.949 12.35
S. 7.00 22,623 17.49
10, 9.26 24.444 18.87
15, 9,02 28,867 22.35
20, 8.95 30,157 23.43
30, B.49 30.682 23.84
50, B8.80 31,343 24,31
75,  8.22 31.670 24.66
100, 7.96 31.828 24.82
175,  7.74 31,936 24.93



- Cruise. 79.01
Sisiion, 1
Yessels Ses Lion
Latitudes 93 19.2 N
Longitudes 129 1.0 W
batel 8- 2-79
Time: 0215
fterih to ooliom: 510. m
Hing sreed: 1340 Kis
Barometer. 2%9.84 in
gir Lempd 1,8 ges ©
5es sistles 1
fertn T 5 sigme-t 02
m degs €  rri misl
i S.31 31,104 24.36 6.42
S 5.+93 31,113 24,37  6.48
19, 5.35 31,121 24.57 6.31
is. 5.70 31,130 24,38 6.35
29, 6+23 31,941 24,82 3.68
30, 6.54 31.740 24.94 5.34
a9, 6.7% 31,985 25.10 4.9
73, 6,64 32,071 23,19 5.37
1499, 666 32,147 25,24 525
150, 6.71 32,311 25,57
127, Fowd 32.43% 23444 4,57
£9G, 7e37 32.833 233.6% 3420
430, 7.38 32.83% 25.7¢
Cruisel 7701
stationi 2
Vessels ses Lion
Latitude!d 33 11.6 W
Londitudel i 7.0 W
Latel g8~ 2-79
Time: Va4S
Berin Lo oolioms 36V m
dindg sreeds 1040 Kis
Berometer: 27,39 in
fir temrs 2.0 deg C
Ses stalel 1
Lertn T 5 sigme~1{ g2
i geg € PrRU misl
1 J+48 31,289 24,71 6,33
3. Se34 31,278 24.70 6.3l
iG. 3.83 3i.316 24.72 6.0
i3, 5,65 31.366 24.75 b.44
2 3,73 314417 24,78 6.36
3. Je74 314617 24.592 8.07
30, S¢17 31,710 23.12 3.7
R 32,603 3,59
77, 8153 32,203 23,30 335
198, Fol3 32,498 23.46  4.44
257 Fedd 32,720 25.3%  3.66
356, 7e3% 32,8386 Z2L.F0 3.28
195, 7+3% 33,928 20.786  3.22

- 60 -

great Mackay Reach

Time zone: Z+8

Wind diri 169

02 sal FO4

L

8%. 1.8%
99, 1.88
1. 1.88
87, 1.90
gl 1,93
7és 199
Fd. 2.0
77, 1.96
76+ 1.95

i.98
67, 207
33, 2423
47, 2,33

2437

gesd

frea Whale Channel

Time zonei: ZI+8

Wing dirs 20

02 sat FO4

1.
71.
71.
0.
8%
go.
82.

* @ o ¢ o

77,
63,
a4
43,
47

* ° * o

-

Gl G R = ~0 0 M3 WO O O D SO O
Ul R & © 03N S0 GG Gd 3

[ R R T T g e e e O e o

L d *

cges

5103

49,9
41,2
41.0
41,5
41.7
43430
41.9%
41.9
41,6
4344
3142
3.4

FY

NO3 Susr Sol FaH

L4 L 4

’r .® -

- e * @
O NN OO O e NS

B3 R PRG RY BRI B B RS R B R D
-

03 4 O 8 0] 01 O b o3 O O DY O
-

* L 2

FFh
+18
+18
v22
+23
+14
o19

+11
13
o135
o135

W13

o21
21

ngsl
6540
6.7

Busr S0l FAH

FFE
o 14
+11
+13
o12
o11
o159
w07
+07
07
o 07
07
07
+11

ng/sl
G466

4.1

TRERT

T I LA O UL T TS




Cruise! 79,01
stationd 3
Vessel s Sea Lion
Latitude: 32 33,9 N
Longitudes 129 17.0 W
bateld g~ 2-79
Time! 1315
erth to boliom: 260. m
wing sreedi 34,0 Kts
Baromelers 27,38 in
fair temrd 4,0 deg C
Sea siatel 2
Berlh T 5 sigsms-i 0z
m ges C ppt ' wl/l
1, S.00 31,019 24.46 &.71
4, 5.81 31.023 24,46 6.76
g. 0+97 31,780 23,04 46.36
13, .98 32,007 23,22 4.55
17, 6,02 32,033 23.24 6,335
26, 6,06 32,091 25.327 6.69
43, 6.16 32,131 25.31 670
83, 34:183 6.865
a7, 6,23 32,212 25.33 &.30
130, 6,33 32.239 25.36 .44
i73. 6,73 32.413 23,44 6.21
i79. 6+60 32,436 25.4% 370
Cruises 77.01
Sistion. 4
Vessel s Ses Lion
tatitude: 53 112 N
Longitudes 129 392.2 W
Datel 8~ 2-79
Time: 2245
Berih to Dollomt Ziv. m
Wind sreed: 12,0 kis
Berometler: 27.62 in
fir lemrd 3+5 deg €
S5ea siazled 2
Jepth T 5§ sigms-t 02
m ges C FEL wisl
i S+97 31334 24,89 6486
3 5.58 31.528 24.89%9 6.64
i9. 3:68 31,303 24,86 &8.67
13, 9.62 31,443 24.82  6.66
25, Gv67 31,497 24.83 6.65
35, J.64 31.508 24.87 6.68
30, G.72 31,573 24.71 8.07
73, 6,28 31.834 253,03 6.33
1990, 6,56 32,147 25.26 G.61

139,  6.66 32,317

25438

Sead

- 61 - -

firea: Caamano Sound

Time zone: Z+8

Wing diri 130

02 sst P04
Z
F4. 1.74
93, 1.74
23. i.82
93+ 1.79
93, 1.80
93. 1.73
93, 1.70
1.71
93, 1.73
92, 1.73
EAURS 1.73
82. 1.84

ded

5103

35.1
35,2
3644
36,3
35.5
33.3
32,2
32,5
33.1
32.8
33.7
38,0

frea: Nerean Sound

Time zone! Z+8

wind diri 230

02 sal FO4
i
23, 1.91
23, 1.39
3. 1.89
93, i.89
g3, 1.89
G4, i.87
22, 1.89
87, 1,90
81, 1.94
80, 192

ged

5103

3%.7
393
39.9
4040
4042
40.1
4049
39.2
49,9
40.1

NO3 Susr Sol FAH

N B R R RO P
SO OO O
e o e ¢ e @

o O3 Q- &

[y
~
-

19.5
19.3
19.5
20.1
2.4

NO3

22,3
22.3
22.2
22.3
22.2
22,1
22.4
22,2
22.7
22.3

FFh
+22
17
+14
+14
+14
+13
+13

+08
o12
+14
+14

ns/l
11.2

6.3

3.8
48.8

10.8

Susp 501 FAH

FFB
+13
W12
o11
14
12
o1l
09
W07
07
+08

ng/s/l



Cruise!
Stetion:
Yessel
Lstituded
Longitude!

Datet
Timesd

- 62 -

79.01 freat! Saqually Channel

o
Ses Lion
33 13.1 N
129 25.2 W
Q- 279
0245 Time zone: ZI+48

ODerth to botlomd: 320. m

Wind sreedi 20,0 Kis Wind dirt 210 des
Barome ler 27,66 1in
fair temrs 2.2 deg C
Ses stated 4
Derth T 3  sigsms-{ 02 02 sat FO4 5103
i ges € rri misl X
1. 9.33 31,173 24,464 6,78 74, 1.93 4045
S Se37 31,171 24,63 6.73 93, 1.71 40.7
19, 5.38 31.215 24.66 &6.78 24, 1.91 40,6
13, S.44 31,271 24.70 6.4 73. 1.91 4046
249, S5e01 31.287 24,71 6.74 24, 1.72 40.7
29. S.49 31,290 24.71 5.66 93¢ 1.71 40,35
47. 5,11 31.868 25.0%7 607 86. 1,73 3%9.8
73, 6,18 32,085 23,26 6.32 90, 1.83 33.8
78, 6,24 32,158 253.31 6.38 21, 1.89 339
198, 6.32 32,387 23.45 3.83 84, 1.84 36,3
293, Fol® 32,727 25,863 4,23 62, 2.18 47 .90
391, 7431 32,868 E5.72 3.43 a3, 2,27 G140
463, 7.38 32,907 23.74 334 49, 2.34 533.7
Cruisel 77.01 frea:; Douslas Channel
Stalion: 6
Vessell Ses Lion
Latitude: 93 23.0 N
tongitudes 129 12,4 W
Datel - 2-79
Timed 11090 Time zone: ZI+8
Derin Lo Doltomi: 420. wm "
wind sreed, 10,0 Kis Wind diri: 200 des
Berometer: 27.67 in
Air tempi -va geg C
S5es states 2
ler ik T 5 sisms-i U2 02 sal  FO4 5103
i e € prt mi/l %
i. 4,93 30,358 24.08 &.78 71, i.91 40,3
9 4,58 30,360 24,07 &.77 92, 1.9 40,6
i0. S.07 30,672 24,37  6.87 923, 1+93 41,9
15, 3.31 31,140 24,99  6.44 96, 1.97 41.8
20, S+80 31,322 24.70 6.26 a8. 1.78 41.8
30. 5.82 31.3%2 24,72 8.23 87. 1.99 41,7
30, 6.03 31.366 24.87 5.98 83, i.98 41.2
73, 6.49 31.820 25.01 3.79 82, 1.99 4149
104, 6,36 32,055 25.18 3.54 80, 1,95 40,6
156, 6,89 32.334 25.38 5.9 72. 1.99 41.9
20, 727 32.339 23.47 4,30 63, 2,12 4642
306G, Te37 32.766 23,64 3.47 5i. . 2,28 30.6
373, 7.36 32.841 235.7¢ 3.20 47 2440 34.6

Susr S0l PAH

FFR
+16
+16
o135
15
o135
14
+08
+07
+08
+12
+08
W09
« 20

ng/l

il.1

13.1

12.9

742

NO3 Suskr Sol FAH

22,3
22.1
22:3
23,1
23.2
23.3
2342
2342
23,3
236
234V
2649
27 o4

FFPh
+21
+16
o168
+18
v14
+10
07
+11
+10
+11
07
+13
W22

nssl
16.3
18.9

11.9

FRETTNI AT LSS
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Cruisel 79.01 Areat Dousglas Channel

Stsliont 7

Yessell Sez Lion

Latitude: 33 37.8 N

Longitudet 129 11.9 W

HEIN-H ge 279

Times 17090 Time zone: Z+8

flerih Lo boltom: 330. m

Hino sreedd 13.0 Kis Wind dir{ 200 ded

Beromeleri 29.76 in

Bir temed 1.0 des C

Sea stalel 2

Derth T 5  sigma-t 02 02 sst FU4 8103 NO3 Susr Sol FaH
W ges C . rri ml/l ok PR ne/l

1 4,22 29.737 23.61 6.88 92, 1.83 41.4 21.7 +26  T4.9

S 441 29799 23,63 6.91 93, 1.82 41.7 21.8 W31 63.9
10 5,07 30.417 24,07 6.6V 99, 1.87 41.5 22.1 13
i3, 53.20 6434 1.88 41.5 22.3 14
20y 3.42 30.868 24.3%  6.33 88. 1.91 41.1  22.4 o1l
e 3.74 31.280 24.67 56.18 87. 1,93 40.8 Z22.3 10

S0 0433 31774 24.57 5477 82, 1.92 40.6 22.8 6 741
73. 64,78 32,019 25,13 G.37 77.  1.93 40,9 22,7 06
109, 6,82 32.246 25.30 5.24 76, 1,95 41.1 22.8 +08
130+ T30 32,483 23.42 4.45 63, 2,11 43.3  24.8 +08

207, 7e26 32.398 23,32 3,66 34 2,22 49,9 26,1 W07 10.3
305 . T.lé 32.776 23.67 2.95 43, 2.48 2642 277 14
Ciruiset 77.01 direas Douslas Channel
Station: 3
Vessels Ses Lion
tatilude: 33 T0.0 N
Lonsiluce: 128 48.2 W
Hatlel 9= 2-79
Timesd 2250 Time zone: Z48
fteriln Lo Doltom: 340, W
Wind sreed! $eU Kis Winog dirs 0 aeg
Barome teri 29.89 in
fiir tears vo Ges C
Sea staled 0
gerin T 5 sigms~i 02 02 sat FO4 3103 NO3 Susr Sol FAH
i ges C FRL Comli/sl % FFE ng/sl
1. 4.44 29.316 23,43 o6.88 2. 1.384 42,4 2244 22 94 .0
3. 4,66 23,987 E3.77 6.78 g2. 1.86 42,3 22,6 +18 73.1
10, S.07 30,320 23,99 8.59 99, 1,88 42,0 22.9 14
15, G419 304681 24.26 &8.59 6. 1.91 41.8 23.1 12
29 D.32 30,880 24.41 G441 87, 1.72 41.7 23.4 10
39, S.01 31,240 24.66 6,13 84, 1.%95 41.4 23.3 +20
39, 6.31 31707 24.74 G671 ai. 1.796 4l 2345 o11 12.7

73. 64863 31,973 23,11 3.34 77+ 1,98  41l.1 23.4 +08
09, 7.00 324177 23.24 4.91 7. 2.00 42,0 23.7 07

130 7,30 324433 23.36 4.10 60, 2411 44,6 23.1 W07
299, 7,37 32073 23.48 3.49 48, 2,27 48,3 2649 08  13.2
360+ 7,18 32,738 23.04  2.72 40, 2.44  G3.2 277 o1l



262,

- 2+40

T
Cruige: 79.01 ‘Area? Doudlas Channel
Station! 81
Vessel : Sea Lion
Latitude: 53 50,0 N
Longitudes 128 48.2 W
D;te: ' 10- 2-79 : '

Timed . 0245 Time zone! Z+8
Berih to boliom?: 340, m
Wind sreed: 12,0 kis Wing dirt 50 ded
Barometer! - 29,90 in '
Air tewr! ~-140 deg C
Sea states 3
Derth T S sigma-L 02 .02 sst PO4 Si03
o degs C  ppl " ml/l Y4
1. 3.74 29.141 23.19 1,80 42,5
S 3474 29.150 23.20 1.80 42,4
10, 4.82 29.937 23.71 1,87  42.1
13 5010 30.928 24,15 1,93 41.7
20, 5.205 31.098 24.59 1.92  41.7
29,  5.81 31.361 24,73 1,99 41.3 -
48, 6,28 31.715 24.95 1.98 40.8
73+ 6,60 31.940 25,09 2,01 4146
98, 6,95 32,142 25.2¢0 2,03 42,3
145, 7.45 32.413 25.35 C 2,10 44,7
193¢ 7.44 32,334 25.44 2,25  47.5
290, 7416 32,729 235.83 2,49 92.7
Cruise: 79.01 Aresd Douglas Channel
Stalion: 82 a
Vessels Sea Lion
Latitude: 03 S0.0 N
Londitudes ¢ 0.0 W
Datel 10- 2-79
Timed 0815 Time zonei Z48
Derth Lo bottom!: 340, m
Wind sreed: 16,0 Kkis Wind dir: 435 deg
Barometer: 29.8% in
Air tewmr! - =2.8 deg C
Sea silatle! 3
Derth T § cigma-t 02 02 sat P04 85i03
» degs C rrt ml/l 4
1. 1.60 29.762 23.84 1,86 42,5
4, 4,21 29.764 23.64 1.83 40.5
Be 4.61 29.974 23.76 1.86 41.1
13,  5.01 30.356 24.03 1.89 41.2
18s 5.23 30.791 24,35 1,94 41,5
26, 5.68 31.298 24.70 1.97  41.1
44, 6,26 31,683 24.93 1.98  41.¢0
646, 6,50 31.894 25.07 " 1.99 40.7

- 87, 6483 32,074 25.16 2,02 41.4

131 7.49 32,418 25.35 2.11  43.4
175, 7.47 32,519 25.43 2,22  45.9

7.22 32,688 25.59

0.3

NO3

21.8

2147

2243
22,9

23.3

23.4
23.4

- 23.8
- 24,2

251

26,5

2747

NO3
21.9

21.8

21.9
22.3
22.7
2340
23.3
23.3
23.7
24.8
26.1
2735

SusrF Sol PAH
FElR  ng/l
o33 20140

425 169.1

12 15.8

13 9.1

Suse Sol PAH

~ PPW ng/1

6 73.8
17 70.3

08  13.1

=2 ST P ELART]

NGRS LR IS




Cruice!
Station:
Vessel:
Latitudes
Londitude:
Date!
Time!
Derth {o boltom:
¥ind sreed!
Barometer:

Alr temr:

Sez stale!

Ses

93
128
16~

ODerth T 5
W deg C

29.87

79.01

83
Lion
0.0 N
48,2 W
2-79
1115
340, m
23,0 Kis
in

~ 65 ~

-3.0 deg €

3

sigma-t

rrl

1.
4.
8.
11,
13
23,
38.
a7 s
77.
115,
153,
230,

Cruisetl

1,60
4,39
4,43
4,61
4,96
5,36
bo14
6436
6460
7,15
746
7427

29,932
29,933
29,941
30,088
30,628
31,055
31,519
31,818
31,971
32,269
32,440
32,697

23.97
23470
23.76
23.89
24,23
24,04
24.81
25.02
23.11
25.28
23437
2339

7%.01

Stastiont

Vessell

Latitudes
Longitudet

Datel

Ses

a3
128
i0-

Time:

Derth Lo botiom!
Wind sreedi
Barometer: 2
Air lemr!

Sea stiatel

84
lion
0.0 N
48,2 W
2-79
1630
340, m
353.0 Kis
P79 in

~9+0 dedg C

3

Dierth
[
1.
4,
8,

i1,
15,
23,
38,
37
77,

115,

133,

2390,

I

ges C

4.48
£.66
4.62
4,73
479
4.85
976
6,32
6,49
701
7:32
7.29

S

PrL
30,323
30,340
30,337
30,368
30,370
30,399
31.497
31.798
31,936
32,230
32,436
32,661

sigma-t

24403
24,005
24,05
24,06
24.06
24.08
24.862
253,01
25,10
23426
25.36
23.36

02
ml/l1

02
wl/1

frea! Dougles Channel

Time zone: Z48

Wind diri 40

02 sat. FO4

Y4
1,86
1.84
1.84
1.89
1.93
1.96
1,96
2.090
2.01
2.11
2,36

érea: Doudglas Channel

Time zone! Z48

Wind dir: 40

02 sat
Z

PO4

1.85
1.86
1.82
1.84
1.83
1.84
1,92
1.92
1.92
1.99
2.08
2.31

deg

5103

42,1
42,0
42.9
41.6
41.3
41.3
41.3
49.8
42,2
43.1
45.8
0.7

ded

5103

42,4
41,9
41,8
41,7
41,6
41.8
41,4
40,7
40,7
43,3
5.6
50,8

NO3 Susr Sol FAH
2] ng/l

22.4 17 85.7

22,3 +18 111.4

22,3

22,4

22,9

22,9

23.4

23.3 409 16.2

24,2

24.46

25.7

27,3 +08 13,9

NO3

22.8
22.7
22.8
2247
22.9
23.0
23.4
23,3
23.6
24,9
23,1
2744

Susr Sol FPAH

ng/1
23.8
37 .0

P

19.5

17.7
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Cruise’ 77.01
Stalion: 2
Vessel s Sez Lion
. Latitude: - 33 J3.9 N
- Longitude! 128 42,0 W
bzte! i1~ 2-79
Time: . 0700
Derth Lo Dottoam: 220. m
Wind sreed: 23.0 Kis
Haroweter: 29.70 in
air {emr: - =7+Q des C
Sea state! 2
Berih T 5 sigme~t 02
1] degs € rrt ml/l
1. 4,72 31,1186 24.68 6,37
4, S.14 31.113 24.61 6.28
8¢ 4,95 31,121 24,64 6.26
12. 4.87 31.177 24.69 6.12
17, 5,12 31,312 24.77 3.95
25, 9+60 31.483 24.85 3,73
41, 6,30 31.436 24.89 5.48
62, 6:33 31,870 25.07 3S.10
~ 83, 6,71 32,023 25.14  4.47
124, 7.33 32,4786 25.39 3.68
158, 7443 32,317 23,43  3.29
Cruise: 79,01
Stationi 10
Vessel s Ses Lion
Letituded a3 97.1 N
Longitude: 126 40.6 W
Batel 11— 2-79
Time!d -999
ferth to Cottom: 100 m
Wind sreeds 20,0 kis
Berometeri 29.94 in
Aair temr: -6.3 des C
Sea slales 1
Derth T 5 sigma-t 02
i des € prt misl
1, 5+33 31,233 24.68 4.06
9 Oe10 31,238 24,71 6.06
19, D47 31,275 24.70 5.92
13, 3.81 31.572 24.91 Te63
29, 6,11 31,657 24.93  5.95
30, 9+74 31,739 23.01 3.51
a0 6,33 31.828 25.03 5.29
73, 6,73 32,084 25.19 4.78
20, 7.06 4.29

Area: Kitimat éorwm

Time zone! Z+8

Wind dirs

0 deg
02 sst P04 §i03
i
84. 1.88 42,4
87. 1.86 42.4
a8s. 1.85 42.4
84. 1.87 42,5
82, 1.87 42,2
80. 1.90 42,1
78, 199 43,4
73, 1.96 §4.1
64, 2,00 44,6
94, 2.02 43.7
48, 2.14 48,9
Areas Kitimal Arm
Time zone:-Z+8
Wind dir? 0 des
02 sat P04 8103
X
84. 1.87 41.3
84, 1.89 41.8
82. 1.92 41,7
79, 1.92 42,90
79, 1.92 41.8
78, 1.92 41.9
73, 1.96 430
69. 1.99 43.5
2.,03 44,3

N3 Susre Sol PAH

23,4
23,4

2343

23.4
23.3
23.8
23.8
24.8

255

2’50 2
2646

FPR ng/l

495

43,1
+03

4.9
W03
+16
W07
06

NG3 Susr Sol FaH

L d >
VHOND ==

L J

Lol ol 77V 2N T T
-

-

ENNMNNN"‘J

*

[
eh
-

(72}

FER ng/l
W24 222.2
19 338.9

.18
+13
+11
12
+20 888.3
+13
+21

LT
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4,37

Cruise? 79.01 freat! Kildaslas Arm
Stationt 1 ‘
Vesselt Sea Lion
~ Latitude! 53 50.3 N
Longitude! 128 35.6 W
bate! 11~ 2-79 ,
Times 0345 Time zone! Z+48
Lerih to boltom? 205. m
Wind sreed: 10.0 Kis Wind diri 310 des
Baromeler 29.70 in
fpir temr! -390 deg C
Sea statel i
Berth T S sigme-t 02 02 sat PO4 5103

] geg C Frrt ml/1 Z ,

i, 1,26 26,283 21.07 7.38 92, 1,43 473
‘Gs 3483 29.798 23.70 6.86 91, 1,69 43,5
10, 4.93 30.341 24.02 4.71 92, 1.74 43.3
13, S.01 31,019 24,35 5.87 g8i., 1.30 42.9
20, 6417 31.294 24,63 4.92 70, 1.82 42.1
30, 9,71 31,541 24,88 S.46 77, 1.86 42.2
90, 6,98 31.795 24.98 3.9 73. 1.89 42.9
73, 7.30 32,179 25.18 3.78 35, 2,01 44,6

100, 7.36 32,350 23,31 4,02 97, 2.3 45,3
175, 7,37 32,478 23.42 3.02 44, 2.24 49.4
Cruise! 79.01 édreal! Gardner Canal
Station: 14 '
Vesgsel Ses Lion
Latituades 93 2743 N
Longitude! 128 36.8 W
Date: 12- 2-79
Time! 1215 Time zone: Z+8
Derth to boltom: 240. m
Wind sreed: 13.0 Kts Wind diri: 160 des
Berometler: 2977 in
Air leard -6,35 des C
Sea stailel i
terth T 8 sisma~-t 02 02 sat PO4 5103
m dges L rrb misl %
i, 4,29 27.408 23.35 6.11 82. 1.79
S5 3¢37 29,397 23,23  6.15 84, 1.79
10 5,27 29,975 23.70 3.79 80, 1.82
15, 587 29.968 23.63 5.74 80, 1.83 45.8
29, 3.86 30,080 23.790 3.91 82, 1.84 44,9
30, 5.83 30.780 24,27 5.56 78, 1.87 44,7
a0, 6.87 31.631 24.83 3.97 73. 1.89 43,5
73, 6,99 31.725 24.87 4.97 72, 1.97 43,0
1090, 6,90 31.772 24.92 4,88 71, 1.99 44,1
1530, 7.31 31.868 24.94 4,65 68, 2.00 44,2
209, 7.31 31,936 24.9%9 67, 2.3 43,9

NO3 Susr Sol PAH

2040

22,2

22.7
23.6

23.9

24.1
24.6
2641
24,7
27.7

NO3

22.7
22,5
23.2
23.3
23.2
237
24,2
24.4
24.4
24.4
249

FFk
+ 35
W17
.15
W16
+09
W17

16
7

22

ng/1
16.9
12.5

15.1
22.9

Susr Sol FAH

FFD
W31
+18
+18
+16
+l6
+14
v14
13

o105

ng/l
&0
6.8

3640



Cruise! 79,01
Stationd is
Vessel! Sea Lion
Latitude! 53 28.0 N
Longitude! 129 4.2 W
Datel 12~ 2-79
Time: : 1945
Ierth Lo bottom: 205, m
Wind creed: 30,0 Kts
Barometer! 29.42 in
Air temp! -8+3 deg C
Sea stalel a2
Perth T S sigme-t 02
W des C rri mi/l
i, 4,44 30,127 23,90 6.36
Se 494 30,445 24,10  6.13
190, 343 30.712 24,42 3.89
15, 5,63 31,225 . 24,64 5.67
20, 5,71 31.287 24.68
27, .81 31.344 24.72 5.98
47, 4,20 31.3860 24.83 5.351
73, 6,35 31,798 24.98 5.36
. 98, 6,61 32,062 25.18 5.42
149, 6.99 32,311 25,33 4.87
Cruise! 79.01
Station) 16
Vessels Ses Lion
Latitude? 38 23.9 N
Londitude! 128 55.5 W
Daie! i3- 2-79
Time: 0113
Derth to tottom: 430. m
Wind sreed: 20,0 Kis
 Bsrometer! 27.30 in
Air temr} -92,0 deg C
Sea stale! 2
Derth T 8  sisms~-t 02
0 des € rri mi/l
10. 3l.2286 S.82
190, 9.0% 31,293 24,70  5.77
13. Se2l 31,367 24.80 $5.83
20, 3.79 31.361 24.87 5.66
30, 6,17 31.811 23,04 53.13
30, 6,83 31,783 25.0% 4.9
75, 6,76 32,093 25.1%  5.01
100, 6,88 32.184 23.24 4.95
200, 7.49 32.479 23.3%9 3.3%
3090, 729 324673 23.37  F.44
400, 7,42 32,757 23.62 3.21

68 -

fArea: Vernes Passade

" Time zone! 248

Wingd dir!
02 sat FO4
4
aé. 1.84
340 ‘1085
82. 1.88
79, 1.91
1.92
84, 1.92
78, 1.94
77, 1.95
78, 1.94
71. 2.401
Areas:

Ursula Channel

19

des

5i03

Time zone! Z+8

Wind dir: 3

02 sat P04
i

1.92

8l. 1.92
a1, 1.94
al. 1.98
80, 1.97
73, 2.00
71, 2.04
72, 2.01
72, 2,00
37, 2.14
90 . 2.24
47, 2.29

390

428
42,9
43.1
43.6
43.2
43,0
43.1
4341
42.7
44.7

desg

NO3 Suse Sol PAH -

22.8
23.2
23.4

23.7 .

23,9

23.8

23.9
24,6
23.8

24.5

PR
+20
W17
17
v15
+15
19
W17
W12
11

+23

nesl
16.1

2.9

NO3 Suse Sol PAH

23.8
23.8
24,90
24.5
24.1

24.5 .

23:2
24.5
24.5
26.1
2644
27.3

 FPR

+19
+20
17
+11
+10
«11
+09
+09
07
+12
+15

.16

ng/l
6.4
7.2

26.3
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= Appendix B

CTD PROFILES

CRUISE 78.01
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 TEMPERATURE °¢ o
(CTD - THERMOMETER)
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Figure 17. Temperature difference, CTD vs thermometer, June 1978
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SALINITY %o
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Figure 18. Salinity difference, CTD ys bottles, June 1978,
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TEMPERAJURE, C
g . 1z . 16

o~
1 " D

E

2401

L

STATION CTD 1

REF. NO. 78 - 01 -1

03-12.0 N 128-44.3 W

MO.-6 DRY-21 GMT-21.75

—

U R |
B pame )

10 : 18 f \ 26
SALINITY 0/00

34

P S ST W RTINS KA w3 A L SR 4 T T b s T iy AL T S e e Ee e e L AT A e B

T R £ S AT



73

TEMPERATURE,  C
g ., 12z , 1

STATION CTD 2

REF. NO. 78 - 01 - 2

563-18.9N 128-54.8 W

| MB.-6 DRY-21 GMT-23.58

10 18 26
SALINITY 0/00

34



2 401
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TEMPERATURE, C
g . 12z . 16

STATION 1

REF- NOI 78 - U]. - 3

03-19.2 N 1231.0 W

MO.-6 DAY-21 GMT-0.83

Z

10 18 76
SALINITY 0/00

34
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TEMPERATURE ,
g . 12 ., 16

—

STATION 2

REF. NO. 78 - 01 - 5

53-12.0 N 129-7.0 W

MO.-6 DAY-22 GMT-8.75

L . -

—

1018 26
SALINITY 0/00

34
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TEMPERATURE, C
g , 12z 16

STATION 3

REF. NO. 78 - 01 - 7

02 -54.0 N 12917.0 W

MO.-6 DAY-22 GMT-16.67

—

k
i
§
s
:
1'3:‘
B
:
Bl
:
;
p
£ S
-’
+
i
+
+
4
-+
L 3
-+
!
L
+
-
+
t
| o™~
-
+
e
.L :
-
] '
-~ :
4 5
-+~ N
b
B
1 i
:
ﬁ ]
}
ES
L 4

1018 26
SALINITY 0/00

34
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TEMPERATURE, G
6 . 12z 16

STATION 4

! REF. N®@. 78 - 01 - 10
53-11.2 N 128-39.2 W

MB.-6 DRAY-22 GMT-3.50

e

018 26
SALINITY 0/00

34
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TEMPERATURE , G
g , 1z 1B

L

STATION 5

REF. NO. 78 - 01 - 11
©3-13.1N 129-25.0 W

MO -—8 DﬂY_23 GHT"14-17

10 18 26
SALINITY 0/00

34
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TEMPERATURE »  C '
3 % 16 20

C_ }"“""’-JF o A }

)

STATION CTD 3

REF. NO.

78 - 01 - 13

? 03-20.8N 12%17.7HW

MO.-6 DAY-23 GMT-20.08

1018 26
SALINITY 0/00

34
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TEMPERATURE , . C
8 12 | 16

L

STATION CTD 4

REFI NUI 78 - 01 - 14

63-28.0 N 12%-28.0 W

MO.-6 DAY-23 GMT-22.08

PNy S U N G N Uy SR S |
LR L)

10~ 18
SALINITY 0/00

) e,
Li ¥

i

34
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TEMPERATURE, G
g8 . 1z [ 16

e
-+

o0

STATION 6

REF. NO@. 78 - 01 - 15
563-26.0 N 12812.3 W

MO.-6 DAY-23 GMT-0.97

" Il i
=

10 18 26
SALINITY 0/00

3

A
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TEMPERATURE, C
8 12 "1

L L] 1 L

STATION CTD 5

REF. NB. 78 - 01 - 17

03-32.0 N 129-12.2 W

MO.-6 DAY-23 GMT-4.98

1018 76
SALINITY 0/00
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TEMPERATURE ,  C
g8 . 12 16

IL Jl ¥ :7

STATION 7

REF. NO. 78 - 01 - 18
03-38.0 N 129-12.0 W

MB.-6 DRAY-24 GMT-14.42

-

10~ 18 76
SALINITY 0/00
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TEMPERRTURE , [
g 1z . 16

O 80t
L] I
o T
1201

1
%160;

200}

2 401

)
T

L L IL J L]

STATION CTD 6

REFI NB- 78 - 01 - 20
03-43.9N 128-489.0 W

MOB.-6 DAY-24 GMT-20.70

S

\,

10 18 26
SALINITY 0/00

I
e

34




PRESSU

2401

TEMPERATURE, C
8. 12 , 10

-85 -

200§

A

STATION 8

REF- NU- 78 - U]. - 21

©53-50.0 N 128-49.0 W

MB.-6 DRAY-24 GMT-22.30

10 18 26
SALINITY 0/00

L 'l
L LA

34



2401

TEMPERATURE ,
8 12

- 86 -

L
b6
3

—1—

=

N —
—————

. STATION 9

REF- NU- 78 - 01 - 23

MO.-6 DAY-24 GMT-1.97

%

1018 26
SALINITY 0/00

34
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TEMPERRTURE , C
8 . 12, 1B

1018 26
SALINITY 0/00

I STATION 10 T
REF. N@. 78 - 01 - 25 }

! 53-59.0 N 128-40.7 W |

' MB.-6 DAY-25 GMT-21.15 I

2 34
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TEMPERARTURE , [
g , 17 16

L " L & L g L 5 L
v LI L] L] d ) MR D

t

———

STATION 11

REF. NO. 78 - 01 - 27

MB.-6 DAY-25 GMT-3.10

)

+

& ' " ' PR | "
+ —yt —t

10 18 _ 7B
SALINITY 0/00

34




TEMPERRTURE
g . 17
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C
6

'l | PR | e )
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STATION CTD 7

REF. NB. 78 - 01 - 29
©63-51.4 N 128-41.5 KW

MO.-6 DRY-25 GMT-6.80

[ —

1:0 + 1T8 :
SALINITY 0/0

) L

25

34



STATION 13

REF. NB. 78 - 01 - 31

03-42.3N 128-48.5 W

MB.-6 DRY-26 GMT-16.50

'0 18 26
SALINITY 0/00

3

4

e
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TEMPERATURE, C
8] 12 16

[l P L
Tyt ! B

|

T

| S T ¥ —

STATION CTD 8

REF- NB- 78 - Ul - 33

MO.-6 DAY-26 GMT-21.75

e

1018 26b
SALINITY 0/00




E., D

PRESSU

2UU§

2401

4

- 92 -

TEMPERATURE , G
8 . 1z 16

1

40§
m 80§
D11203

1601

‘k—

L _——'_/Jr

STATION 14

REF. NO. 78 - 01 - 34

53-25.1N 128-32.2 W

MO.-6 DRY-26 GMT-23.08

—t

L

20

%

L
+—

1018 26
SALINITY 0/00

3

A




TEMPE
g

3

RATURE . C
iz 16

2 401

STATION CTD 9

REF. NB. 78 - 01 - 36

03-34.8N 128-48.5 W

MO.-6 DAY-26 GMT-6.38

2

']

1018 26
SALINITY 0/00



TEMPERATURE , C
8 1216

L 4

=120}

U2
Lo

2160}

p) 1

2001

240t

| . L] i L

STATION CTD 10

03-32.8N 128-53.0 W

MOB.-6 DAY-27 GMT-7.32

' r L AL

%

g

1018 26
SALINITY 0/00

34




STATION 15

REF. NB. 78 - 01 - 38
53-28.0 N 12%4.2 W

MO.-6 DRY-27 GMT-15.22

—l

1018 26b
SALINITY 0/00
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TEMPERATURE » C
g 12 16

STATION 16

REF. NO. 78 - 01 - 40

53-26.0 N 129-55.56 W

MO.-6 DAY-27 GMT-18.67

d,

10 18 26
SALINITY 0/00












