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ABSTRACT. 

Three oceanographi c cruises. were carried out to the Kitimat Ann, 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 an cruises and eTD 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·, ahdits· seaward approaches II (Erickson et al, 1979). 
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1.0 I NTRODUCTI ON 

In May, 1978, Seakem Oceanography ltd. initiated a study on behalf 
of the Department of Fisheries and Oceans to determine tfie 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 tfrfs 
study, three cruises were carried out in the study area during June and 
October 1978 and .February, 1979. The purpose oft~is 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 tslands 
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 
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Arm and into the northern portion of Devastation Channel. Kildala Ann 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 southem 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 Ann 
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 SAMPLI NG 

All sampling was carried out from the motor vessel ISea 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 CTD c~sts were to be made. At the remaining 16 stations, a full 
sampling program was carried out. A station was planned 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 
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TABLE 1 

CRUISE SUMMARY 

CRUISE OATES STATIONS COMMENTS 
OESIGNATION OCCUPIEO 

78.01 June 19-29, 1978 Stations 1-16 no time series 
plus all CTO at Stati on 8. 
stati ons Box cores at Stn. 

14 and Stn. 10.· 
No Coul ter Counter 
measurements. 

78.02 October 18-27, All stations; CTO i noperati ve 
1978 Hydrocasts only no data stations 

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

79.01 February 5 - All full CTO inoperative 
15, 1979 stations. for most of cruise; 

no data for CTO 
stations. 
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below: 

2.1 Sampling Methods 

Hydrocasts were made with three litre capacity PVC sampl~rs (Seakem 
Oceanography Ltd.) at standard depths (H.O. Publication 607~ 19.68) 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. 

Sal inity samples were collected and stored in . .'gl ass 300 ml. screw-cap 
bottles. 

Nutrients were collected in duplicate in IN HCl acid-washed glass 
(for P(4) and plastic vials (for Si03 and N03) which were inserted directly 
into the sampling tray of a Technicon Autoana1yser II. 

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

CTO profiles were obtained with an Applied Microsystems model CTO 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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Temperature: 
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Six electrode conductivity cell; accuracy 
0.03 ppt equivalent salinity over the 
range 27 to 41 ppt. 

Accuracy + 0.020 C. Range _20C to 300C 
Thermistor sensor. 

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

Response Time: Less than 250 msec all sensors. 

Data was recorded internally on magneti c 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 sal i ni ty were made at CTD designated stati ons 
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 Appendi x B. 

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

3.0 ANALYTICAL METHODS 

Oxygen was determined by the Micro-Winkler technique (Carritt and 
Carpenter, 1966) and standardized with O.OIN KI03 (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 ~-molybdosilicic acid in acid medium which is subsequently 
reduced by ascorbic acid to form the characterfstic molybdenum blue colour. 
Oxalic acid is used to prevent interference from phosphate. Nitrate is 
analyzed by reducti on to ni trite ina copper-cadmi urn reductor col umn. 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 
II 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 ~m 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 20 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 

Precision Accuracy ( + 20' 

+ .01Co + .02 CO 

+ .0005 ml 1-1 + .02 ml 1-1 

+ .003 ppt .:t. .02 ppt 

+ 0.4% + 4% - -

+ 0.3% + 5% - -

+ 0.3% + 5% - -

L imi ts) 
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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, a 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 circulations increases as the, volume of freshwater input decreases. 
Duri ng peri ods of very low run-off, Webster (1979) concl uded 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 
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in terms of the properties of the brackish surface layer and the subsurface 
water of oceanic orgin. However, i.n a discussion of chemical parameters, two 
types of subsurface water can be disUnquished; 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 observaUons made in tnis 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 sali.nities between cruises were small below 50 m, variations in the 
upper 50 m showed very marked seasonal fluctuations. The June and October 
cruises coincided wtth 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 va ri a ti on in the sa 1 ini ty depth profil es for the top 50 mal ong 
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 reflecting the low freshwater run-off during this period. 
Vertical and horizontal gradients were sHght 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 low 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 (figure~) 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 ilalocline, 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 wa'er 
at station 5 indicating that an intrusion of higher sal inity 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. Evi'dent1y, the higher sal inity water invading 
the outer basin in June had not as yet displaced the water of the inner 
basin of Douglas Channel. 

Sa1inittes 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 Kilda1a 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 _-g,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 160 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 (gOC). By October, temperatures had 
cooled considerably at the surface to values of between 6 - gOC near the 
heads of all inlets while temperatures were slightly higher in Caamano 
Sound (IOoC). 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 Eebruary, 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 °c, 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 9) 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 (l961} 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 a1 
(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 ha10cline 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 we.re 
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 crui se, a very pronounced subsurface maxima was observed (fi gure 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 deCreases, 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 oxyge~ 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 mhing 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 seasonal variations in nutrient 
distributions areillustrated in plots of each nutrient versus salinity for 
each crui se (fi gures 12,13,14 ). In June (fi gure 12), phosphate and ni trate 
were both very low in the low salinity surface layer as a result of 
utilization by phytoplankton and low 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 llg.at NIt N0 3, 50 -
60 llg.at Silt Si03 and 2.4 llg.a~ PIt PO 4 occurring in the bottom waters 
of all basins. 

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 
11; gher (F; gure!::l) . Ni trate and phosphate increased wi th 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 
spri ng and summer producti vi ty. 

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 contentsuDsurface water 
and wind and tidal induced vertical mixing. 
of silicate but is evidently lower than the 
nitrate. The deep water of the inner basins 
with high concentrations of all nutrients. 

Freshwater run-off is a source 
inlet waters in phosphate and 
act as a nutrient reservoir 

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 lowest 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 ~g at. Silt, over a 20 ,hour period at the surface while 
phosphate increased from .25 to .85 ~g at. Pit and nitrate from 3.9 to 10.8 
~g at. Nit 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 1 ast hal f of crui se 78-02 and for crui se 79-01, samp'les 
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 



- 32 -

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 
living 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 cQncentrations 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 (figure16b). A plot of SPM vs 
salinity for cruise 78-01 (figure16a) 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. SUr,1MARY 

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 1 ayer, whose lower 1 i mi tis defi ned 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 low at the head of 
all inlets and increase towards Hecate Strai t. 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 si'licate concentrations may be as high at 60 - 70 llg.at 
Si/J/, at the heads of the main inlets and decrease in concentration down 
inlet to values of 20 - 30 llg.at. Si/J/, in Caamano Sound. Phosphate and 
nitrate have the opposite tendency, with levels of 0.2 - 0.4 llg.at P/J/, 

and 2 - 5 llg.at N/J/, at the heads of the inlets increasing to values of 1.5 
llg.at P/J/, and 15-20 llg.at Nit at the mouth. Duri.ng peri.ods of high 
productivity, these levels are reduced, and in the case of nitrate, may drop 
below detection 1 imi ts. Suspended parti culate materi a 1 concentrati ons 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 
locaUons 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 llg.at Silt silicate, 
20 - 2'5 llg. at NIt nitrate and 1.6 - 1. 9 llg. at P/J/, 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 - 200 C in the summer and dropping to near freezing during 
very cold wi nter conditi ons. 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 ha10cline 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 
thi slayer. 

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 restri cted and occurs mai nly in 1 ate 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 concentrati ons however di d not drop below J"5S saturati on, indi cating 
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 
equiva'lent depth in Douglas Channel. Gardner Canal appears to undergo a 
complete water exchange each sunmer. 



- 36 -

REFERENCES 

Barber, F.G. (1957). The effect of the prevailing winds on the inshore water 
masses of the Hecate Strait Region, B.C. J. Fish. Res. Bd. Canada, 14, 945-
952. 

Carritt, D.E. and J.H. Carpenter, 1966. Comparison and evaluation of curren­
tly employed modifications of the Winkler Method for determining dissolved 
oxygen in seawater; A NASCO Report. J. Mar. Res., 24, 286-318. 

Erickson, P., B. Fowler, D.A. Brown, W.A. Heath and K. Thompson, 1979. 
Hydrocarbon levels in the marine environment of Kitimat Arm and its sea­
ward approaches. Report submitted to the Institute of Ocean Sciences, 
Patricia Bay, Sidney, B.C. pp. 

H.O. Publication #607, 1968. Instruction Manual for obtaining oceanographic 
data. 3rd edition, U.S. Naval Oceanographic Office. 

Institute of Ocean Sciences, Patricia Bay, Ocean Chemistry Division, 1976. 
Reference manual for ocean chemistry sampling techniques (unpublished). 

Macdonald, R.W., D.M. Macdonald and P.S. Munro, 1978. Oceanographic data 
report Kitimat Arm, Porpoise Harbour, February, 1977. Pacific Marine 
Science Report 78-24, Institute of Ocean Sciences, Patricia Bay, Sidney, B.C.61 pp 

Pickard, G.L., 1961. Oceanographic features of inlets in the British 
Columbia mainland coast. J. Fish. Res.Bd. Canada, 18, 907-999. 

Waldichuk, M., J.R. Markert and J.H. Meikles, 1968. Physical and chemical 
oceanographic data from the west coast of Vancouver Island and the Northern 
British Columbia coast, 1957-1967. Volume II, Fisher Channel - Cousins Inlet, 
Douglas Channel - Kitimat Arm and Prince Rupert Harbour and its contiguous 
waters. Fisheries Research Board of Canada Manuscript Report Series #990, 
303 pp. 

Webster, I., 1979. Kitimat Physical Oceanographic Study 1977-1978: Estuarine 
Circulation. Report submitted to the Institute of Ocean Sciences, Patricia 
Bay, Sidney, B.C., 81 pp. 

Weiss, R.F., 1970. The solubility of N2~02 and Ar in water and seawater. 
Deep Sea Res., 17, ·721-735. 



- 3:7 -

Appendix A 

HYDROCAST DATA SUMMARY 

Notes: 

1. Si02, N03 and P04 are expressed in l1g. at. Si ,N or P/~ 

2. Ti me: the ti me at wh i ch the messenge r was 
dropped to trip the water bottles. 
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'-:.;:" ,'-. 
':':..1.0":' 

02 
nl111 

6.51 
6.53 
5.77 
5.2.7 
5.20 
5.04 
4· .53 
.1- .24 
3.17 

02 
nd/1 

7.61 
7.oJ.:! 

6. '13 
6.13 
5.79 
5.1' • 

'1.5 
'i .1 

..,.39 '"' 

Area: CAAMANO SOUND 

Tilue zone! Zf7 

Wind air' ~ 

02 sat, 
l 

97. 
98. 
85. 
li'. 
76. 

62. 

P04 

1.10 
1.20 
1.20 
1.60 
1.80 
1.70 
i.70 
1.80 
2.(;>;) 
2.40 

5i03 

23.5 
23.6 
22.5 
30.0 
32.5 
-t/) r:­,j_ • .; 

30.7 
25.7 
3't .6 
54. () 

~rea! Nepean Sound 

Time zone: Zf7 

Wind dir: 330 de!ii 

02 sat. 
h 

118. 
111 • 
'ti. 
92. 
87. 
76. 
67. 
67. 
60. 

P04 

.80 
;-,/\ .ov 

1.0<1 
1.1v 
1.20 
1.40 
1.70 
1.90 
1.90 
2.lv 

Si03 

18.9 
18.5 
17 .. 2 
15.9 
19.2 
23.0 
30.2 
36.9 
38.6 

;403 

10 .9 
10.3 
16.3 
18.9 
18.9 
18.0 
20.6 
23.2 
J'*", r. -..,. 
..: '1. I 

N03 

3.6 
4.3 
6.5 
n r.;-
7 • .; 

10.9 
13.5 
18.0 
21.0 
21.8 
23.8 

Susp Sol PAH 
PF"1i1 ns/1 

11.5 

13.1 

36.5 

Susp Sol PAH 
ppm ng/1 

.85 23.4 

.47 12.6 

i.17 7.0 

.32 15.3 



Cr'uise ~ 78.02 
Station: 3 
Vessel: Sea Lion 
Lat.i tucie: 52 54.0 N 
Lon sHu de! 129 17.0 W 
[late: 21-10-78 
iilile; 1100 
[Ie I'" Lh io boitolil: 250. iii 

wind sl"'eeci: 12.0 K t.s 
Bar' otile ter' : 30.23 in 
iilr ienlf': 8.5 deS C 
Sea stat.e: 3 

Depih T 
,.. sisllIa-i 02 ;:) 

III 
..J _ _ • 

U~:I C f'f't, olIi! 
1 • 1u .03 27.496 21.13 5.72 
4. 10.46 26.302 21.69 5.71 
n 10 .45 30.482 23.38 5.26 , . 

13. of .", ~, J.y.,,·o 30.758 23.60 5.14 
17. 10.56 30.952 23.73 4.58 
26. Hl .64 31.215 23.92 5.15 
43. 10.81 31.502 24.11 5.11 
65. 11. v 1 31.925 24.41 5.05 
n-
01 • 10.85 32. ·)85 24'.56 4.81 

173. M '-\r" o • .::,., 32.828 25.56 2.79 

Cr·uise~ 78.02 
Slat.ion: 4-
Vessel: Sea Lion 
Lat.itude: 53 11.3 N 
Lon si t.u de: 129 39.2 W 
nate: 21-10-78 
Tirile: 1815 
(leI'" t.tI to bo t. LOIiI: 2';)(, • iii 

wind sl"'eed~ 25.0 Kt.s 
Bcw urae ler' : 30.15 in 
ihr telllf' : 9.0 des C 
Sea siale: 3 

[ief'lh T S siSma-t 02 
iii deg C ppt, 011/1 
1. 10.45 30.093 23.08 6.03 
r:" ol. 10 .46 30.092 23.08 5.84 
9. 10. ~8 3'J.094· 23.08 6.02 

14. 10.55 30.409 23.31 5.49 
19. 10.52 30.503 23.39 5.6(; 
26. 10.45 30.601 23.47 r- ..,." ,.,.,;)e 

47. 10.25 31.234 24.00 5.21 
70. n ~r 

,.Iol 31.685 24.43 4.53 
,.., . ,.., . 8.96 32.119 24.90 4.19 

141. - ,.., l , .0..- 32.682 25.50 3.53 

- 40 -

tlrea: Caanlcmo Sound 

Tillie zone: Z+7 

Wind dir: 155 de!:! 

02 sat. P04 Si03 
i. 

86. 1.28 27.2 
n-
01. 1.29 27.0 
82. 1.40 28.0 
80. 1.42 48.4 
72. 1.40 28.0 
81. 1.42 28.0 
81. 1.38 26.8 
8'J. 1.33 25.9 
-. ' 10. 1.37 26.8 
42. 2.06 45.7 

flr-ea: Nepe.m Sound 

Tirlle zone: Zf7 

Wind dir- : 180 deg 

02 sat. P04 Si03 
I. 

n-,,). 1.35 28.8 
90. 1.35 28.1 
93. 1.35 28.1 
roE:" 0,.,. 1.39 28.6 
87. 1.39 29.2 
84. 1.42 29.4 
81. 1.51 32.1 
70. 1.66 36.2 
64. 1 '''1:" .ool 41.4 .,.., 
.JL. 2.14 48.8 

N03 

14.8 
15.1 
16.1 
16.1 
15.9 
15.7 
14.9 
14.0 
14.5 
25.1 

N03 

15.1 
15.2 
15.2 
15.7 
15.9 
16.0 
17.3 
19.3 
22.2 
26.1 

SUSf' Sol P~H 
f'PIiI ngfl 

.28 11.B 

.17 11.0 

.16 28.4 

.24 B.O 

SUSf' Sol PtlH 
PPIiI nsll 

• •• 9 

9.9 

7.2 

13.0 

:' 

~ 
~ 

~ 
! 
t 
i 

i 
i , 
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Cruise: 78.02 Area: SouallY Channel 
Slalion: 5 
Vessel: Sea Lion 
La l ilu de: 53 13.1 N 
Longilude: 129 25.0 W 
Dale: 21-10-78 
TiRle: 2245 • Tille zone: Zf7 
DeF'lh lo bolloDI: 510. II 

Wi rl 0 sf'eed: .0 ~ls Wino dir: 180 des 
BOIl' oae ler : 30.08 in 
Air lellP: 7.5 deg C 
Sea slat.e: 3 

Dept.h T S sisJila-t. 02 02 sal P04 Si03 N03 Susp Sol· F'AH 
II deS C ppl olill i. PPHI nS/l 
1. 10.13 26.873 20.63 6.16 93. 1.20 26.3 H.O .15 11.8 
4. 10.10 26.880 20.64 6.13 92. 1.21 26.4 H.O 
9. 10.12 27.158 20.86 6.14 93. 1.23 27.0 14.2 

13. 10.64 28.266 21.63 5.90 91. 1.23 27.0 14.2 .48 22.4 
17. 10.49 29.513 22.62 5.45 84. 1.35 27.0 15.3 
26. 10.44 30.034 23.04 5.60 87. 1.40 29.1 15.7 
43. 10.36 30.783 23.63 5.29 82. 1.45 29.2 16.1 
65. 9.74 31.459 24.26 4.78 74. 1.66 33.5 18.6 
87. 9.23 31.801 24.61 4.28 65. 1.79 37.1 20.6 

173. 7.93 32.769 25.56 3.76 56. 2.12 47.7 25.3 .29 13.4 
260. 7.39 32.934 25·.76 3.34 49. 2.23 52.0 27.0 
347. 6.97 33.038 25,,90 3.19 47. 2.34 53.2 28.3 
412. 0.87 33.096 25.96 3.30 48. 2.39 56.2 28.6 

Cruise: 78.02 Apea: Iiouglas Channel 
Slat.ion: 6 
Vessel: Sea Lion 
Lalitude: 53 25.0 N 
Lon gi lu de: 129 12.3 W 
Dale: 22-10-78 
riole: 0615 Tilie zone: Zt7 
Def'lh t.o bolt.onl: 420. 111 
Wino s!"eed: 10.0 ~ ls Wind dir: 320 des 
Bar- ollie lep : 30.00 in 
Ail' t.eJiIP: 6.1 deS C 
Sea slale: 0 

De!"t.h T S siSBla-l 02 02 sal P04 Si03 N03 Susp Sol PAH 

.. deS C !"!"l 1111/1 % P!"DI ng/l 

1. 9.28 20.864 16.09 6.81 97. .84 27.1 10.3 .09 13.1 
.,. 9.47 21.781 16.78 6.51 94. .91 27.3 11.0 .41 21.3 
.J. 

10. 9.27 27.216 21.03 5.25 78. 1.40 30.2 17.0 
15. 9.27 28.356 21.92 4.90 73. 1.47 30.5 17.8 
20. 9.21 29.088 22.49 4.76 71. 1.54 31.0 18.5 
30. 9.78 30.495 23.50 4.92 75. 1.53 30.4 17 .6 
50. 8.67 31.089 24.14 4.25 64. 1.84 38.1 21.5 .16 13.4 
-.,. 1"1 "".,. 31.623 24.60 3.98 59. 1.95 42.0 23.1 I.J. O.,J.J 

100. 8.70 32.138 24.95 4.16 63. 1.91 41.3 22.6 
200. 7.29 32.779 25.66 3.37 49. 2.25 51.0 27.2 .07 10.4 

300. 6.93 32.955 25.84- 3.19 46. 2.34 54.2 28.0 
400. 6.82 33.071 25.95 3.00 44. 2.47 61.0 28.4 
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Cr·uir:.e; 78.01 Area: Kitil'bat Arlll 
Stat.iont 9 
Vessel! Sea Lion 
Lat.itude: 53 55.8 N 
Longitude ~ 128 H.9 W 
Dat.e: 24- 6-78 
Tilile: 1930 Tillie zone: Zt7 
Der-·t.h to bot. toni: 230. III 

Wind speed: 15.0 Kts Wind dir: 200 deS 
Bar-crueier' : 30.00 in 
fUr terllP: 14.5 des C 
Sea stat.e: 2 

DeF't.h T 5 sisllIa-t 02 02 sat. P04 5i03 N03 5usp Sol PAH 
iii ae!:i C ppi fIIl/1 I ppm mill 
o. 1S.80 8.076 5.24 .10 25.3 .1 1.38 44.2 
3. 15.98 8.054 5.19 6.98 106. .10 25.5 0.0 1.11 .,. 
ol. 15.89 8.182 5.30 7.07 107. .10 25.3 0.0 32.7 

10. 8.66 28.311 21.97 8.59 126. .10 2.7 0.0 
20. 6.32 30.491 23.98 6.18 87. 1.60 28.6 20.0 .36 
30. 5.83 30.868 24.34 5.80 81. 1.80 34.9 21.8 
5'J. 6.02 31.364 24.71 5.80 82. 1.80 35.1 21.7 
7C-
I ol • 7.25 32.314 25.30 4.08 60. 2.10 Aj·4.4 24.0 

IO() • 7.30 32.438 25.39 3.86 C"~ 

oJl • 2.20 47.5 24.8 
150. 7.24 .....,..-. r: .... .....,. 25.47 3.53 1:"'"> 2.30 48.3 '11:" ' .28 ,j'; • ,j,ji oJ~. .....J.e 
200. 7.30 32.586 25.50 3.72 C"I:" 

oJol. 2.20 49.3 24.6 9.3 

Ci'uir:.e: 78.01 t'lrea! Kit.illlat. Ai'1II 
St.ation: 10 
Vessel: Sea Lion 
Lat.itucie~ 53 59.0 N 
Lon!jitude~ 128 4·0.8 W 
Dat.e! '''C" 

.::.~- 6-78 
Ticle! 1430 Tille zone! Zf7 
Depth t.o Dott.onl! 130. III 

Wind speed: 18.0 kts Wind dir t 180 de£i 
Baroilleter ~ 30.18 in 
iUr' t.elilP: 13.5 des C 
SeiJ 5,tate: 2 

Dept,h T 5 sislJla-t 02 02 sat P04 5i03 N03 5usp Sol PAH 
iii des C ppt, nll11 I. PPIJI nsll 
o. 13.50 3.40'-j 2.01 .20 35.2 .3 1.54 271.6 
3. 14.88 6.072 3.85 7.05 104. .10 29.1 0.0 
5. 11.94 21.186 15.95 8.01 121. .20 12.1 .3 .87 149.0 

10. 7.60 2'1.317 22.90 7. '=tv 114. .20 4.3 1.7 
20. 6.05 30.627 24.12 5.52 76. 1.80 32.1 21.2 .31 70.2 
30. 5.71 30.787 24.29 5.99 84. 1.80 34.2 21.2 
5'j. 6.·i8 31.310 24.61 5.11 --. l,j. 2.00 38.3 23.2 .32 170.4 
"7r::" 
, .J. - ""1C-I .':'..J 32.390 'lr::" .~, 

.:..ol.';" 3.75 C"r::" 
oJol • 2.20 47.4 24.6 

lO'l. 7.26 32.485 25.43 3.62 >="-oJ,j • 2.30 50.0 25.5 
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Cru ise: 78.01 Area: Kildala ArJII 
St.at.ion: 11 
Vesselt Sea Lion 
Lat. it.ude: 53 50.3 N 
LonSi t.ude: 128 35.5 W 
Dat.e: 25- 6-78 
Tiile: 2100 Tillie ,zone: 1+7 
Depth t.o bOt.t.OII: 220. 111 

Wind speed: 14.0 kt.s Wind dir: 310 deS 
Bar ollie t.er : 30.22 in 
Air t.eDIP: 14.5 des C 
Sea st.at.e: 1 

Depth T S siSma-t. 02 02 sat P04 Si03 N03 Susp Sol F'AH 
AI des C ppt. mIll % PPlfI mill 
o. 14.50 3.793 2.16 .10 26.8 0.0 1.79 8.8 
3. 15.12 5.736 3.56 7.26 107. .10 24.7 0.0 
5. 15.62 10.122 6.83 7.37 113. .10 19.6 0.0 .79 11.1 

10. 8.74 28.405 22.03 9.20 136. .10 2.5 0.0 
20. 6.37 30.387 23.90 6.10 86. 1.50 25.3 17.5 2.06 36.2 
30. 5.78 30.910 24.38 5.87 82. 1.80 25.8 21.3 
50. 6.54 31.621 24.85 4.87 70. 2.00 38.9 23.9 .47 25.5 
75. 7.27 32.389 25.35 4.00 59. 2.10 45.8 24.0 

100. 7.30 32.474 25.42 3.92 57. 2.20 46.7 24.2 
150. 7.29 32.525 25.46 4.03 59. 2.10 46.2 23.5 
200. 7.31 32.550 25.47 3.97 58. 2.30 46.6 24.1 

Cruise: 7a.01 Area: DouSlas Channel 
Station ~ 12 
Vessel~ Sea Lion 
Latitude~ 53 49.7 N 
Lon::iit..ude: 128 48.3 W 
Date: 26- 6-78 
Tille: 0815 Tilile zone: Ztl 
Depth to bot tORI : 350. III 

Wind speed~ 7.0 1\1,5 Wind dir· : 190 des 
Bar oille ter· : 30.25 in 
Air t.erIlP: 12.5 de::i C 
Sea st.at.e: 1 

Depth T S siSllla-i 02 02 sat P04 Si03 N03 SU'::tP Sol F'AH 
III cie::i C ppi 1111/1 X PPIiI n~/1 

o. 14.70 11.163 7.79 .10 20.2 0.0 1.12 
3. 14.61 11.547 8.10 7.15 108. .10 19.6 0.0 .,. it.53 11.919 8.41j 7.18 108. .10 19.4 0.0 16.7 oJ. ... HI.88 240753 19.03 9.28 141. .20 6.0 0.0 I • 

10. 7.89 29.Hl 22.96 9.14 133. .30 8.0 0.0 1.55 
12. 7.24 30.051 23.52 7.26 105. 1.00 16.5 7.2 
15. 6.71 30.465 23 .. 72 6.00 86. 1.60 26.9 17.0 
20. 6.29 30.788 24.22 5.63 80. 1.90 33.8 21.0 .73 
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Cr'uise: 78.01 Area: Devastation Channel ~ 

~ Stat.ioli : 13 ~3 
t 

Vessel: Sea Lion , 
\, 

Lat.it.udet 53 " 42.3 N , 
. , 
" Lonsitude: 128 48.5 W I' 

Dat.e: 26- 6-78 ! Tillie: 1015 Tillie zone: Z+7 

I Depth t.0 bot.t.olil : 310. ftl 
Wind speed: 8.0 I\t.s Wind di r' : 190 des 
Bar-olllet.er-: 30.26 in l' 

Air i.eIlIP: 13.5 deg C ! Sea state: 1 ~ 

~ 
Dept.h T ,.. 

sislla-t. 02 02 sat. P04 Si03 N03 SUSf' Sol F'AH ;:) 

III des C Pf't. 1111/1 Z f'f'll ns/l 
0. 12.555 .10 19.9 .1 10.7 
3. 13.61 12.689 9.14- 7.65 114. .20 19.7 0.0 .91 
5. 12.89 18.794 13.95 8.01 122. .20 13.2 0.0 10.1 
7. 9.55 26.379 20.34 6.89 102. 1.00 27.6 10.2 

10. 8.36 29.247 22.74 5.il 84. 1.50 33.6 16.0 1.22 13.0 
12. 8.09 29.641 23.09 5.56 81. 1.60 34.4 17.3 
15. 7.77 30.274 23.63 5.36 78. 1.70 35.8 18.7 .62 
20. 7.44 30.743 24.04- 5.23 76. 1.80 36.7 20.0 
30. 7.11 31.108 24.37 5.18 71: .... 1.90 37.3 21.1 
50. 6.93 31.663 24.83 5.15 74. 1.90 36.6 21.2 .99 

100. 7.29 32.515 25.45 3.97 58. 2.20 46.3 24.1 
200. 7.28 32.630 25.54 4.28 63. 2.00 40.3 23.0 
275. 7.29 32.674 25.57 4.28 63. 2.00 40.2 23.2 

Cruise: 78.01 Area: Gardner Canal - Allan ReD..t.h 
St.ation: 14 
Vessel: Sea Lion 
La t.i t.u de: 53 25.1 N 
Lonsit.ude: 128 32.2 W 
Dat.e: 26- 6-78 
Tille: 1700 Tillie zone: Z+7 
Def't.h t.o bOt.tOII: 230. III 

Wind sf'eed: 2.0 kt.s Wind dir: 120 des 
Baroaeter: 30.22 in 
Air tellP: 16.0 des C 
Sea state: 1 

Def'th T S sislla-t. 02 02 sat P04 Si03 N03 SUSf' Sol F'AH .. des C f'f't. nil I 1 I 1"1"11 nsll 
1. 12.93 2.950 1.74 .10 28.7 1.7 2.27 36.8 
3. 10.79 7.287 5.36 8.04 109. .30 29.5 3.6 
5. 9.47 22.964 17.69 6.74 98. 1.20 32.0 13.7 1.21 27.6 
7. 7.84 26.604 20.75 6.41 92. 1.40 32.9 16.3 

10. 7.32 27.804 21.75 6.30 90. 1.50 33.1 17.4 
20. 6.79 30.388 23.85 5.73 82. 1.70 35.2 20.2 .91 
30. 6.56 31.067 24.41 5.47 78. 1.90 36.9 22.0 
50. 6.66 31.414 24.67 5.14 74. 1.90 38.5 22.6 
75. 6.80 31.672 24.85 4.94 71. 2.00 39.0 22.4 

100. 6.87 31.750 24.90 4.91 71. 2.00 39.3 22.6 .75 24.4 
150. 6.95 31.883 25.00 4.75 69. 2.00 40.3 22.8 
200. 6.99 31.897 25.00 4.72 68. 2.00 41.0 23.0 



Cruise: 7B.01 
Sta·Lior': 15 
Ves.sel: Sea Lion 
Lati tude: 53 2B.0 N 
Lonsitude: 129 4.2 W 
Date: 27- 6-78 
Tillie: 0845 
Def't.h t.o bo t \'0111 : 210. III 

Wind speedt 15.0 1\ ts 
Bar oDIe ter : 30.15 in 
Air telllf' : 13.0 des C 
Sea s t.a t.e: 2 

Depth T S sisllla-t. 
II des C ppt. 
1. 11.16 21.379 16.22 
3. 10.23 24.7+4· 18.97 
5. 8.66 2B.501 22.12 

10. 7.75 30.676 23.94 
20. 7.41 31.531 24.66 
30. 7.34 31.786 24.87 
50. 7.28 32.062 25.09 
75. 7.27 32.450 25.40 

100. 7.30 32.613 25.52 
140. 7.32 32.695 25.59 
190. 7.16 32.799 25.69 

"., .. . 
o(.~'t..lun ~ 

:,i~sse 1 ~ 
i...J"di,u:j(;":~ 

Lun~i ~ti(.:ie ~ 

ie 

Si:.;i.:; LiiJn 
53 26.0 N 

:O(;f'u:';~~'~\?r' ~ 

;\11· ·\'~IJIP~ 

2]- 6-/8 

3';;. i"i lD 
it· • (I cie~ C 

v 

02 
nslll 

7.09 
6.00 
5.03 
4.72 
4.63 
4.56 
4.35 
4.31 
4.20 
4.0B 

.,. 45 "" 

Area: Verne~ Passase 

Tillie zone: Z+7 

Wind dir: 160 des 

02 sat P04 Si03 
l 

.40 20.7 
106. .70 25.6 
88. 1.40 33.2 
74. 1.BO 38.0 
69. 1.90 40.2 
68. 2.00 40.B 
67. 2.00 40.9 
64. 2.00 41.3 
63. 2.00 39.7 
62. 2.00 40.3 
60. 2.10 42.5 

Area1 Ursula Channel 

i :L iilt: :.!onet HI" 

wind ..iir· • 6(1 dt:~ 

~ ~i~IDa-i, Q2 02 sat Fu4 si03 

.i. • 

';''y' .. 

i3.;J;;; 
ii. oj 
.ti. ~;i 
;;)., i 
I to;" ~ 

; '" 27 

i .. 13 
c" '1 i 

j"f··i, ill!! 1 I. 

i8.'j83 
i.:.615 

'"'!' '"", :', "',r. 
"",.v.:o 
32.3i4 

"':'" '"", , •.. r:- .~. 

,j';: + 1,.hJ 

13.3·i 
i7.v9 

2~.o::' 
2<i·.H 
24',,1 i 
25.05 
25.29 

25.7"'1 
25.84 

8.28 

;;. ";;;, 

'j. iO 

'I. 'v 
'j • If! 

'1.33 
.i; .• 22 
:5.'1;; 
,jJ.i\; 

126. 

i,;;,.. 

,'r.;" o..s. 
63. 
62 • 
:J8. 
:i'i· • 
5/i. 

.2(1 

.30 

.6v 
1.60 
i. 'i'J 
2. iJV 
2.00 
2.10 
2.1(; 
..;.1v 

l't .4 
17.9 
14.6 
32.l 
38.,; 
40.') 
·~2.1 
~ 'i !'~ "".0 
43.6 
·;~3. 0 
'to. 'J 
't5.8 

H03 

1.3 
6.6 

14.6 
19.7 
21.6 
22.2 
22.5 
23.0 
22.9 
23.3 
24.5 

SusP Sol f'AH 
frf'1II nSfl 
2.32 11.6 

.60 22.7 

.45 33.0 

N03 5usp Sol PAH 

.., ." z::-• ..s 
l.8 

15. ·i 
2v.i 
21.2 
22.4 
23.3 
23.7 
2~·. i 
26.1 

f'PII nsi i 
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Cruise: 78.02 Area: Mackay Reach I i 
Stat.ion: 1 ~o 

~ 
Vessel: Sea Lion 
Lat.itude: 53 19.2 N 
Lonsit.ude: 129 1.0 W 
Dat.e: 20-10-78 
Time: 2100 Tille zone: Z+7 
Def't.h t.o bot.t.olll: 500. I! 

Wi n d sf'eed: B.O 1\ t.s Wind dir' : 140 deS 
Barolllet.er: 30.18 in 
Air t.elllP' : 7.0 deS C 
Sea st.at.e: 1 

Def'th T 5 siSlla-t. 02 02 sat. P04 Si03 H03 SUSf' Sol PAH 
III deS C Pf't. 1111/1 % f'f'1II mill 
1. 9.94 25.786 19.82 5.84 87. 1.20 27.8 13.9 .08 
5. 9.93 25.745 19.79 5.85 87. 1.20 27.9 13.8 7.6 

10. 10.01 26.775 20.57 5.61 84. 1.26 28.0 14.5 
15. 10.132B.193 21.66 5.32 81. 1.34 28.0 15.7 12.0 
20. 10.18 29.437 22.62 5.13 79. 1.41 29.0 16.4 
30. 9.21 30.B48 23.B7 4.40 67. 1.71 34.3 19.9 
50. 8.39 31.226 24.28 3.99 59. 1.93 40.3 22.7 .77 3.6 
75. B.l0 31.906 24.86 3.66 54. 2.09 45.1 25.2 

100. 7.88 32.233 25.15 3.51 52. 2.14 46.6 25.9 
200. 7.48 32.820 25.66 3.40 50. 2.21 49.8 26.5 19.0 
300. 6.95 33.004 25.88 3.19 47. 2.34 54.3 28.2 
400. 6.B4 33.072 25.95 3.06 45. 2.39 57.5 28.8 
450. 6.76 33.106 25.98 3.08 45. 2.40 57.8 29.0 

Cr-uise ~ Ifs.02 Area~ Whale Channel 
S'l,ation! 2 
Vessel: Sea Lion 
Lat.itude: 53 12.0 N 
Lonsit.ucie: 129 7.0 W 
Date: 21-10-7B 
Tillie! v503 Tillie zone: Z+7 
Der ... th to OOt.t.OIil~ 54-0. I1J 

Wind speed; 3.0 I\t.s Wind dir: 90 des 
Bar'ollleter: 3\).32 in 
Air telllP': 6.5 cies C 
Sea stat.e: 0 

DeF'th T .~ siSllla-t. 02 02 sat P04 Si03 N03 SusP' Sol PAH ~ 

III deS C PF't. lillli i;; f'f'1! nsll 
1. 9.74 25.212 19.40 6.67 99. 1.13 27.0 13.5 7.8 .,. 
.J. 9.93 26.356 20.26 5.Ba 8a. 1.23 27.a H.6 .04- 3.9 

10. 9.85 27.822 21.41 5.50 83. 1.35 29.4 16.0 
H. ''1. 'i8 2B.599 22.00 5.34 81. 1.39 29.2 16.4 
19. 9.86 29.516 22.73 5.30 Bl. 1.50 30.7 17.4 
28. 9.98 30.393 23.39 5.03 77. 1.51 3u .1 17.4 
47. 9.84 31.237 24.07 4.74 73. 1.60 31.1 18.2 .17 7.2 
70. 9.47 31.656 24.45 4.69 72. 1.72 34.8 19.7 
94. 8.96 32.005 24.81 4.27 65. 1.B6 38.8 21.6 

187. 7.71 32.783 25.60 3.76 
.,., 
.Jo. 2.17 48.9 26.1 0'"' • 0 7.5 

281. 7.13 32.959 25.82 3.61 ",.-. 
.).). 2.29 52.2 27.7 

376. 6.82 33.076 25.95 3.40 4'1. 2.36 55.8 28.8 
470. 6.81 33.113 25.98 3.34· 49. 2.40 57.2 28.9 

.. - - , .. '" ,. '" ~-. 
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CI"uise: 78.02 Area: Caanlano Sound 
SLaLion: 3 
Vessel: Sea Lion 
Lati tude: 52 54.0 N 
Longitude: 129 17.0 W 
Date: 21-10-78 
Tinle~ 1100 Tillie zone: Z+7 
Depth to boUO"I: 250. II 
Wind speecH 12.0 k ts Wind dirt 155 des 
Bar· olle ter : 30.23 in 
Air t.enIP: 8.5 deS C 
Sea stat.e: 3 

Depth T S siSllIa-t 02 02 sat P04 Si03 N03 Susp Sol PAH 
01 des C ppt, IfIl11 % ppnl ns/l 
1. 10.03 27.496 21.13 5.72 86. 1.28 27.2 14.8 .28 11.8 
4. 10.46 28.302 21.69 5.71 87. 1.29 27.0 15.1 .17 11.0 
9. 10.45 30.482 23.38 5.26 82. 1.40 28.0 16.1 

13. 10.46 30.758 23.60 5.14 80. 1.42 Z8.4 16.1 
17. 10.56 30.952 23.73 4.58 72. 1.40 28.0 15.9 
26. 10.64 31.215 23.92 5.15 81. 1.42 28.0 15.7 
43. 10.81 31.502 24.11 5.11 81. 1.38 26.8 14.9 .16 28.4-
65. 11.01 31.925 24.41 5.05 80. 1.33, 25.9 14.0 
87. 10.85 32.085 24.56 4.81 76. 1.3.7 26.8 H.5 

173. 8.25 32.828 25.56 2.79 42. 2.06 45.7 25.1 .24 8.0 

Cr-uise: 78.02 Area: Nepean Sound 
5t.at.iord 4 
Vessel: Sea Lion 
Lati t.udet 53 11.3 N 
Longi tude: 129 39.2 W 
Date: 21-10-78 
Tiulet 1815 tillie zone: Z+7 
Dept.h to bot.t.oll: 200. lil 
Wind sf'eed: 25.0 Kt.s Wind dir: 180 deS 
Bar ollie ter : 30.15 in 
Air t.eDIPt 9.0 des C 
Sea sLate: 3 

Dept.h T 5 siSllla-t 02 02 sat. P04 5i03 H03 Susp Sol PAH 
II deS C ppt 1111/1 :t PP .. ns/l 
1. 10.45 30.093 23.08 6.03 93. 1.35 28.8 15.1 4.9 
5. 10.46 30.092 23.08 5.84 90. 1.35 28.1 15.2 
9. 10.48 30.094 23.08 6.02 93. 1.35 2B.l 15.2 

H. 10.55 30.409 23.31 5.49 a5. 1.39 2B.6 15.7 9.9 
19. 10.52 30.503 23.39 5.60 B7. 1.39 29.2 15.9 
2B. 10.45 30.601 23.47 5.38 84. 1.42 29.4 16.0 
47. 10.25 31.234 24.00 5.21 Bl. 1.51 32.1 17.3 7.2 
70. 9.75 31.685 24.43 4.53 70. 1.66 36.2 19.3 
94. 8.96 32.119 24.90 4.19 64. 1.8S 41.4 22.2 13.0 

141. 7.8432.6B2 25.50 3.53 52. 2.!4 48.B 26.1 
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Cru ise: 78.02 Area: SGuall y Channel ~ Station: 5 
Vessel: Sea Lion f! 

La t. itu de: 53 13.1 N ~ 
~ 

Lon Si t.u de: 129 25.0 W 
K 

~ 
Dat.e: 21-10-78 ~ 

Tiale: 2245'1' Hae zone: Zf7 ~ 
I· 

Des:-th to bottoal: 510. a I 
Wi n d ss:-eed: .0 kts Wind c;iir: 180 des I 
Barollet.er: 30.08 in ~ 
Air t.ellP' : 7.5 des C ! 
Sea state: 3 

~ 
I' 

i 
~ 

Des:-t.h T S sisJ[la-t. 02 02 sat P04 Si03 N03 SusP' Sol PAH 
t II des C P'P't. mIll % f'PIl ns/1 

1. 10.13 26.873 20.63 6.16 93. 1.20 26.3 14.0 .15 11.8 I 4. 10.10 26.880 20.64 6.13 92. 1.21 26 .... 14.0 
9. 10.12 27.158 20.86 6.14 93. 1.23 27.0 H.2 

13. 10.64 28.266 21.63 5.90 91. 1.23 ' 27.0 14.2 .48 22.4 I 17. 10.49 29.513 22.62 5.45 84. 1.35 27.0 15.3 
26. 10.44 30.034 23.04 5.60 87. 1.40 29.1 15.7 

, 
~ 

43. 10.36 30.783 23.63 5.29 82. 1.45 29.2 16.1 i 
65. 9.74 31.459 24.26 4.78 74. 1.66 33.5 18.6 t 

~ 

87. 9.23 31.801 24.61 ' '4.28 65. 1.79 37.1 20.6 ~ 
173. 7.93 32.769 25.56 3.76 56. 2.12 47.7 25.3 .29 13.4 t 

260. 7.39 32.934 25.76 3.34 49. 2.23 52.0 27.0 
347. 6.97 33.038 25.90 3.19 47. 2.34 53.2 28.3 
412. 6.87 33.096 25.96 3.30 48. 2.39 56.2 28.6 

Cruise: 78.02 Area: IIouslas Channel 
St.ation: 6 
Vessel: Sea Lion 
Lat.i tude: 53 25.0 N 
Lonsit.ude: 129 12.3 W 
Dat.e: 22-10-78 
Tillie: 0615 Tille zone: Zt7 
Des:-ih t.o bo L LODI : 420. III 

Wind speecH 10.0 kt.s Wind dir: 320 des 
Bar olle t.er : 30.00 in 
Air t.ellP': 6.1 deS C 
Sea st.at.e: 0 

Def't.h T S sislla-t. 02 02 sat. P04 Si03 N03 SusP' Sol PAH 
II ties C P'Pt. 1111/1 % f'PII· rasll 
1. 9.28 20.864 16.09 6.81 97. .84 27.1 10.3 .09 13.1 
.,. 9.47 21.781 16.78 6.51 94. .91 27.3 11.0 .41 21.3 
.J. 

10. 9.27 27.216 21.03 5.25 78. 1.40 30.2 17.0 
15. 9.27 28.356 21.92 4.90 73. 1.47 30.5 17.8 
20. 9.21 29.088 22.49 4.76 71. 1.54 31.0 18.5 
30. 9.78 30.495 23.50 4.92 75. 1.53 30.4 17.6 
50. 8.67 31.089 24.H 4.25 64. 1.84 38.1 21.5 .16 13.4 

75. 8.35 31.623 24.60 3.98 59. 1.95 42.0 23.1 
100. 8.70 32.138 24.95 4.16 63. 1.91 41.3 22.6 
200. 7.29 32.779 25.66 3.37 49. 2.25 51.0 27.2 .07 10.4 

300. 6.93 32.955 25.84 3.19 46. 2.34 54.2 28.0 
400. 6.82 33.071 25.95 3.00 44. 2.47 61.0 28.4 
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Cruise: 78.02 Area: Douslas Channel 
St.at.ion: 7 
Vessel: Sea Lion 
La t.i t.u de: 53 38.0 H 
Lonsit.ude: 129 12.0 W 
Dat.e: 22-10-78 
Tille: 1330 Tillie zone: Zf7 
DeF't.h t.o bo t. t.01l1 : 340. 01 
Wi n d sF'eed: 14.0 kt.s Wind dirt 30 des 
Barollet.er: 29.86 in 
Air t.e III f' : 5.0 des C 
Sea st.at.e: 2 

DeF't.h T S si!:iala-t. 02 02 sat. P04 Si03 H03 SUSf' Sol PAH 
II des C f'f't. nllil % f'F'1I nS/l 
1. 9.25 15.426 11.87 7.13 98. .55 32.0 7.5 .16 14.9 
4. 9.,4-1 17.677 13.60 6.77 95. .70 31.2 9.3 .22 5.4 
8. 9.06 26.512 20.51 5.18 76. 1.41 32.6 17.2 

15. 9.03 27.619 21.38 4.93 73. 1.50 33.4 18.1 
15. 8.88 28.642 22.20 4.73 70. 1.60 35.0 19.3 
22. 8.91 30.420 23.58 4.65 70. 1.61 31.5 18.7 
37. 9.40 30.613 23.65 4.64 70. 1.79 31.3 18.6 .57 10.9 
56. 9.32 31.094 24.04 4.44 68. 1.74 34.6 19.6 
74. 8.28 31.331 24.38 4.08 61. 1.93 40.4 22.6 

149. 7.79 32.554- 25.41 3.56 53. 2.18 46.7 25.8 6.3 
'224. 6.99 ,3~Z7 2.23 50.1 26.7 

Cr-uise: 78.02 Area: Douglas Channel 
St.at.ion: 8 
Vessel: Sea Lion 
La t. it.u de: 53 50.0 N 
Lonsit.ude: 128 48.3 W 
Dat.e: 22-10-78 
TiJlle: 2145 Tillie zone: Z+7 
Dept.h t.o bo t. t.OII: 350. B! 

Wind sf'eed: 4.0 I\ts Wind dil": 5 des 
Barollet.el" : 29.68, in 
Air t.ellf' : 6.0 deS C 
Sea st.at.e: 1 

Dept.h T S sigllla-t. 02 02 sat. P04 Si03 HOl SUSf' Sol PAH 
II des C f'f't. 111111 % f'PDI fl9Il 
1. 8.85 5.390 4.08 7.71 98. .21 50.2 3.9 .74 200.4 
5. 9.50 25.573 19.72 5.35 79. 1.18 26.2 14.1 16.5 

10. 9.20 28.292 21.88 4.89 73. 1.39 28.2 17.7 
15. 8.81 29.088 22.55 4.61 68. 1.67 3b.O 20.0 
20. B.74 29.776 23.10 4.48 67. 1.71 35.8 20.4 
30. B.77 30.445 23.62 4.44 66. 1.69 32.1 20.3 
50. B.37 31.113 24.20 4.20 63. 1.85 36.0 20.8 13.6 
75. 7.50 31.660 24.75 4.03 59. 2.06 ·U.5 23.8 

100. 7.53 32.187 25.16 3.63 53. 2.15 45.8 25.4 
200. 7.13 32.753 25.66 3.39 50. 2.27 50.0 26.9 5.3 
300. 6.91 32.953 25.84 2.98 43. 2.47 55.7 28.0 
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Cruise: 78.02 Arei): DOUGLAS CHANNEL ~ 

~; 

St.at.ion: 81 
Vessel: Sea Lion 
Lat.it.ude: 53 50.0 N 
Lonsit.ude: 128 48.3 W 
Dat.e: 23-10-78 
Tille: 0145 Tilbe zone: Z+7 
Del"t.h t.o bot.tom: 350. 1ft 

Wind sl"eed: 15.() kt.s Wind dir' : 280 des 
Bar' Olle ter : 29.70 in 
Air telbl": 5.0 des C 
Sea state: 1 

Del"th T S sislfla-t. 02 02 sat P04 Si03 H03 SUSI" Sol PAH 
II des C 1"1" t ml/l % 1"1"111 nsll 
1. 8.74 5.315 4.03 .25 53.2 4.4- 155.4 
5. 9.85 21.729 16.68 .94 24-.9 9.9 18.7 

10. 9.23 27.830 21.51 1.4-2 29.2 17.4 
15. 8.82 29.116 22.57 1.66 34.8 19.7 7.8 
20. 8.80 29.536 22.90 1.69 35.2 20.0 
30. 8.71 30.293 23.51 1.74- 33.0 20.1 
50. 8.48 31.071 24.15 1.87 35.1 21.1 6.5 
75. 7.53 31.547 24.66 2.04- 40.1 23.3 

100. 7.4-8 32.064 25.07 2.14 41.9 24.8 
200. 7.16 32.730 25.64 2.27 49.0 26.5 .15 7.1 
300. 6.91 32.944 25.84 2.52 56.2 27.7 

Cpube~ 78.(;2 Area; Douglas Channel 
Stc;;1.ion ~ 8'1 a:. 

(Jessel: Sea Lion 
L.:;ti tude ~ 53 1:"'.", ,. 

.. lV. v N 
LOhSi -~ude ~ 128 'i-8.3 W 
j);:ste ~ 23-i(J-78 
Tillle~ ';;515 tillie zone~ H7 
Depth to bettoRI ~ :550. 01 

Wind speed: 10.0 1\1.5 Wind dir: 220 des 
Bar- Oiil€d,er ~ 29.73 in 
i:.l r telilP ~ .-:. &:;' 

T • .J cies C 
S<::a s .. ~a'Le ~ ~. , 
Dept.h T S sisllia-t, 02 02 sat P04 Si03 H03 SusP Sol PAH 

rA cies C ppt filii 1 /,; PPII ns/l 
1. 9.14 7.'H)9 5.63 .26 47 .2 4.6 1(13.5 
;J. -t • ·~2 19.848 15.28 .91 30.4 11.3 6.7 

iV. 9.46 26.542 20.48 1.27 26.7 15.5 
1"'" ..I. 9.20 28.356 21.93 1.4-2 29.0 17.9 4-.7 
,2.J + 8.n 29.352 22.74 1.55 30.0 19.1 
30. 8.78 30.191 23.42 1.72 34.2 20.4-
50. 8.49 30.997 24.(i9 1.83 35.3 21.5 6.3 
'":'r::- 7.51 31.588 "l' 'r; 2.v5 40.7 23.7 / tJ .. a:.Oj- .07 

iijO. ~ r;:-. 
I • ..I'i 32.096 25.09 2.14- 4 ... 6 25.2 

2;J·J. 7.13 32.730 25.64 2.29 49.7 27.0 5.0 
300. 6.90 32.ii3 25.81 2.47 55.0 28.1 
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Cruise: 78.02 Area: Dou~las Channel 
St.ation: 83 
Vessel: Sea Lion. 
Lat.it.u de: 53 50.0 N 
LOf'lriit.ude: 128 48.3 W 
Dat.e: 23-10-78 
Tille: 0915 Time zone: Z+7 
Dept.h t.o bot.t.om: 350. III 

Wind speed: 18.0 I\ts Wind dir: 220 de~ 
BaroOlet.er: 29.78 in 
Air t.emp: 9.5 de~ C 
Sea st.at.e: 2 

Depth T S si~ma-t 02 02 sat. P04 Si03 H03 Susp Sol PAH 
iii dell C ppt, 1111/1 X 1"1"01 nS/1 
1. 9.45 9.628 7.33 .31 40.7 5.1 125.8 
5. 9.50 22.927 17.66 1.12 29.9 13.3 5.6 

10. 9.35 27.056 20.89 1.34 27.4 16.2 
15. 8.96 28.8a5 22.37 1.59 32.0 19.2 12.1 
20. 8.76 29.588 22.95 1.71 35.0 20.1 
30. 8.72 30.174- 23.41 1.84- 34.8 21.3 
49. 8.50 30.975 24.07 1.84- 34.8 21.3 7.4 
74. 7.58 31.510 24.62 2.04- 40.5 23.3 
98. 7.55 32.023 25.03 2.15 44.6 24.8 

196. 7.16 32.714 25.62 2.27 48.4 26.4 1148.8 
295. 6.'12 32.930 25.83 2.42 53.0 27.8 

Cruise: 78.02 iirea! Dous1as Channel 
Stat.ion! 84-
Vessel: SEa Lion 
Lat.Hude; 53 50.0 N 
Lonsit.ude! 128 48.3 W 
Dat.e! 23-10-78 
Tille! 1300 Time zone! Z+7 
Depth t.o bOt.t.OIlI: 350. III 

Wind speed: 21.0 1\ t.s Wind dir: 230 des 
Barolllet.er: 29.91 in 
Air t.ellp! 11.2 des C 
Sea stat.e! 3 

Del"th T S sisola-t. 02 02 sat. P04 Si03 H03 Susp Sol PAH 
III des C I"l"t 1111/1 X 1"1"111 ns/1 
1. 9.05 15.812 12.19 .73 34.5 10.3 .61 49.8 
4. 9.15 15.927 12.27 .74 34.1 10.1 .82 44.6 
9. 9.50 26.432 20.38 1.26 26.0 14.9 

13. 9.47 27.981 21.59 1.27 24.0 15.4- .10 7.9 
18. 8.89 28.856 22.36 1.64- 37.9 19.7 
26. 8.74- 29.753 23.08 1.71 35.2 20.5 
H. 8.79 30.587 23.73 1.69 31.7 20.1 .09 8.9 
66. 8.10 31.187 24.30 1.91 37.0 22.3 
88. 7.47 31.626 24.73 2.08 41.3 23.6 

175. 7.23 32.605 25.53 2.26 48.0 26.4 
262. 6.99 32.843 25.75 2.35 50.1 27.1 
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Cruise: 78.02 Area: Douslas Chal1 nel 
St.at.ion: 85 
Vessel: Sea Lion 
La ti t.u de: 53 50.0 N 
Lonsi t.ude: 128 48.3 W 
Dat.e: 23-10-78 
Tille: 1700 Tille zone: Z+7 
Dept.h t.o bot.t.oR,: 350. II 

Wind speecH 13.0 I\t.s Wind dir: 225 des 
Baroflleter: 29.97 in 
Air t.el,p: a~5 des C 
Sea st.ate: 3 

Dept.h T S sisRla-t. 02 02 sat. P04 Si03 N03 Susp Sol PAH 
II des C ppt. mlll % PPIII ns/1 
1. 9.21 17.894 13.79 .81 33.3 10.8 35.7 
5. 9.22 17.919 13.81 .82 33.3 10.8 30.6 

10. 9.51 26.029 20.07 1.22 26.3 H.6 
15. 9.43 27.854 21.50 1.26 24.0 15.5 8.-4 
20. 8.89 28.864 22.37 1.62 34.4 19.6 
30. B.80 30.036 23.29 1.74 36.1 20.5 
50. B.67 30.811 23.92 1.75 32.8 20.6 
75. 7.9331.426 24.51 1.96 39.2 

100. 7.51 31.957 24.98 2.12 43.4 24.5 
200. 7.18 32.688 25.60 2.25 48.5 26.5 
300. 6.95 32.855 25.76 2.36 52.1 27.6 

Cruise: 78.02 Area: Douslas Channel 
St.ation: 86 
Vessel: SEa Lion 
Lat.itude: 53 50.0 N 
Lonsitude: 128 48.3 W 
Date: 23-10-78 
Tille: 2100 Tille zone: Z+7 
Depth t.o bot.t.oR,: 350. iii 

Wind speed: 20.0 I\t.s Wind dir: 230 des 
Barolleter: 30.03 in 
Air t.ell,p: 6.5 des C 
Sea stat.e: 3 

Dept.h T S sisR,a-t. 02 02 sat. P04 Si03 N03 Susp Sol PAH 
ru deg C ",pt, mlll % PPIII os/l . 

1. 8.73 16.073 12.43 .81 33.9 10.8 .37 20.3 
co 9.16 18.634 H.37 .85 31.3 10.8 .45 41.2 
.I. 

9. 9.57 25.135 19.37 1.18 25.9 13.7 
H. 9.36 28.278 21.84 1.34 25.3 16.3 .08 6.6 
18. 8.90 28.901 22.39 1.64 33.7 19.6 
2B. 8.H 30.050 23.31 1.76 35.7 20.4 
46. B.76 30.762 23.87 1.76 32.8 20.4- .08 4.3 
69. 8.00 31.421 24.49 1.99 39.2 22.8 
92. 7. ::;2. 31.896 24.93 2.12 43.4 24.3 

184. 7.18 32.682 25.60 2.26 48.0 26.3 
276. 6.96 32.920 25.81 2.41 ::;2.4 27.5 



Cr'uise i 78.02 
S1ation ~ 9 
VesseU Sed Lion 
LC$tHucie~ 53 55.3 N 
Longii.utit:~ 128 41.9 W 
Datet 23-10-78 
TiliJe~ 2345 
Depth to bOitOIiI~ 230. iii 

Wind sF'eer.i~ 18.0 1\1.5> 
Bar' OUIt: ter- ~ :5(; .10 in 
Air- t.elilF'~ 6.5 cies 
Sea stat.e: 2 

DeF'th T S sislila-i 
iii des C PPl. 

1. 9.04 
1:" 9.41 ..J. 

10. 9.65 
1 .... ..J. 9.40 
2(; • 9.2i 
3") • 8.23 
50. &.31 
""'r j..J. 7.00 

100. l.lS 
2\iv. J.18 

Cr-uise: 
5tation~ 
iJesse.i.; 
La titu ae ~ 
Longitude; 
Date~ 

Til'lle~ 

10.371 /.95 
11.483 8.78 
24.936 19.20 
28.500 22.01 
29.340 22.69 
;JO.225 23.52 
30.926 2'1" .06 
31.481 24.68 
32.071 25.12 
32.7.oi-4 25.64 

/&.02 
1v 

Sea Lion 
53 ~:;;.v N 

128 4u.8 W 
24-1\1-1'8 

(;4:50 
Depth to bottoru: 
wirlci sf'eecH 

iLV. 
.i.0. (; 

iii 

i<.ts 
Bar- olUe ter- ~ :50.23 in 
Air t.e .. f'~ 4.0 deg 
Sea state~ 1 

Depth "j !:t sisnla-t 
ill aee (, PPt. 

1. b.99 v.vOv -.03 
C" 
..J. 9.25 lV.418 7.97 

H. 9.,1"6 ")" I J ..... 

~O • .L4!V 20.10 
1:;;. 9.29 2B.B;;;1 22.3(; 
2v. &.,85 ",: I I:""~; 

~7 • ..J.L..J 22.88 
;jij. &.,:!ib 30.211 2;!i.5v 
~'J • ";>", 

~ij.794 24. (;.~ • I .I. 

75. .83 Jl.39i 24.63 
hiO. .12 32.04(; 25.10 
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Ar-ea~ t\i tilllat. Ar-I! 

Tillie zone: Zt7 

Wind ciir-~ 220 des 

C 

02 02 sat PO-4 Si03 N03 SU5>f' Sol PAH 
rlllll :4 f'PI! nail 
/.58 100. .37 +0.+ 5.4- 1.01 316.0 
7.35 99. .41 37.8 5.9 .70 130.8 
5.75 85. 1.00 20.2 10.6 
5.34 ao. 1.1a 19.a 14.3 .29 27.6 
l!.:" ...... C" 
..J • .)..J 80. 1.31 21.3 16.7 
4.87 72. 1.48 26.0 18.6 
4.31 64. 1.80 33.8 20.9 .44 
4.40 64. 2.03 39.1 23.2 
' ... ' ril'l 
.).00 57. 2.15 ·43.5 24.3 
3.33 49. 2.31 47.8 26.3 .09 26.9 

lifnl:! zone: Zt7 

Wind dir-~ 2.20 des 

(, 

02 02 sat. PO+ SiD3 N03 Susp Sol PAH 
Ililil /,; PPIII ng/l 
8.~3 98. 1.23 6 ....... ;,.6 3.(15 34l.6 
-.' r;'''' 
j • ..J4! 1v\I. .32 4-0.1 5.2 1.09 188.7 
~.51 82. 1.04- 21.4 12.1 
5.46 82. 1.08 18.0 14.3 .15 63.2 
;;'.16 ii. 1.21 20.i i6.5 
4./1 lv. i.56 28.4- 19.3 
4.5J 67. 1.73 33.0 21.3 .11 9.8 
4.65 67. 1.96 38.1 23.1 
3.t7 C'." 

... 0. 2.13 43.6 2 .... 0 



54 

Cpuiset 78.02 Area: Ki1dala Arl! 
Station~ 11 
'Jessel: Sea Lion 
Ldtitucie~ 53 50.:5 N 
Lonsi tude: 128 -...- c· .);:, . .., W 
Date: 24-10-78 
Tillie: 06-4-5 Time zone: 1+7 
liepth to boiiolil~ 220. iii 
Wind speed ~ 10.v 1\ is Wind .' f alP. 80 deg 
Bap ODie ier- ~ ~v.3i in 
Aip tenli"~ 4.3 deS C 
Sea state: 1 

Depth T r' SiSDlcs-i. 02 02 sat PO ... Si03 N03' Sus!=' Sol PAH I ;) 

iii ae9 C ppt ml/l 7. PP .. ngll 
:i.. 6.H 6.517 t:" ' ..... ..s.vv a.v5 102. .20 38.3 3.7 1.13 12.1 
C' "'. 9.40 15.41(; 11.84 6.98 96. .66 32.2 8.4- -4-9.2 

lV. 10.24 25.813 19.79 6.(;6 91. .82 16.-4- 8.6 
15. 9.27 28.941 22.37 5.47 82. .99 17.9 14.5 .70 S.O 
21j. 8.81 29.584 22.94 4.66 69. 1.35 23.9 17.8 
30. 8.39 3v.132 23.4,3 4.92 73. 1.56 28.4 19.8 
50. 7. 'n 3(;./96 24.01 J~ .30 63. 1.81 34.2 21.8 
,'":! .t:~ 

I", • 7.v7 31.447 24.64 4.35 63. 2.04- 39.4- 23.5 .02 
100. 1.11 31.978 25.(;5 3.68 "'" ' ..so. 2.17 4.6 24.6 11.7 
2v 1J. 7.v2 32.514- 25.48 2.41 35. 2.95 57.5 28.3 

t;r'uise ~ 78.02 Ar'ea: Devast.at.ion Channel 
stat.ion~ 13 
Vessel: Sea Lion 
i...dt.itucle~ 53 ;;.~. 6 N 
Lonsitucie~ 128 "':;-. r:' 

'to • .J W 
rldte~ 24-1u-78 
j' i\lle~ 173v lillie zone; I+7 
('t:i"th to bottOD,; ,j;,j ';j. Iii 
wind sF"eed ~ 2.v 1\ 'I,S wind clip; 1'iv des 
Bar- Ollie ter' ~ 30.28 in 
Aip teiilf' ~ 8.0 ties C 
3ea ;;.~ate~ 1 

Depth T S ~i91iIa-'(. 02 ·'1 
u~ sat P04 Si03 Nu3 SUSf' Sol F'AH 

iiI cie9 C pPt rillil /,; PPI! os/l 
1. 6.66 15.&&& .l.2.29 6.i9 95. .SV 34.v 10.1 .75 16.7 
c' 9.13 22.339 :1.1'.26 6.16 aa. 1.06 32.3 12.7 .46 17.9 "'. 

iO. 8.98 24.':;2/ 18.82 5.3'1 78. 1.38 35.4 16.7 
15. B. ';;1 2i./ ii3 21.53 5.';'2 74. 1.61 37.0 19.1 .17 5.3 
';';J. &./4 18.Hi'1 22.42 -i .64 69. 1./v .-.... r:: 

.)/ . '" 19.9 
~;J • 8.;; ::; 3v.32/ 23.;:;3 4.40 66. i.ll 36.6 2\1.5 
5v. .;; t.i.3 ~i .15v 24. i.i. ·i, .~b 66. 1.:73 34.1- 19.1' 
15. 8.19 3i .:'58 24.51' 3.96 59. 2.vli H.9 2.3.0 

Hiv. 7.82 31.196 24.97 3.71 J:"'::" "''''. 2.10 44.4 24.7 
1vv. 7.13 32.732 25.64 3.24 4i. 2.33 51.1 26.9 .15 13.9 
..;/5. 6. ';;01- 32.855 25.76 ~ • .i.2 45. 2.45 57.8 27.6 



Cruise: 1'8.02 
Station~ 14 
Vessel ~ Sea Lion 
L~tit.ucie~ 53 25.1 N 
longitucie~ 128 32.3 W 
Date~ 24-10-78 
TillIe; 2300 
Dept.h to bottool~ 240. III 
Wind speecH 
Bar- alile ler- ; 
Air ielll"~ 
Sea state~ 

Depth T 
01 oes 
1. 7.lit 
r. "". 8.86 

10. 8.98 
14. 9.02 
1-Y. 8.86 
2'i. 8.54 
48. 8.28 
1'1. 7.'i8 
'j5. 7.7"6 

1'j'l. 7.25 

Cruise~ 
St.ation~ 
Vessel~ 

LatHu;je~ 

Lon gi tude ~ 
iia~e: 

Tillll?: 

C 

6.0 Kts 
30.22 in 

4.5 des 
1 

I"' siSllla-t, 0) 

ppt, 
6.900 c: "V, 

..s • .)o 

21.187 16.39 
26.548 20.55 
28.369 21.96 
2'1.314 22.72 
30.189 23.45 
30.749 23.93 
31.349 24.44 
31.801 2.4 .82 
32.259 25.25 

15 
Sea Lion 

53 26.v i~ 
129 4.2 lrJ 

25-10-78 
\154'5 

Di::pih to bot -<-Oill: L'J5. III 
Wind speed ~ ,j.v I\t,s 
Bar- OllIe t.er- ~ 30.11' in 
Air- t.ellIP ~ 5.v ties 
Sea st,ate~ 1 

Del'- trl T S siSllla-t 
ill de~ C PPl.. 

L 8.8(1 2v.360 .i.5.l6 
;:, . 9.13 22.951 17.73 

.i.v. 9.36 27.400 21.16 
15. 8.87 29.020 22.4'1 
: ."'~ a.59 29.806 23.15 .1.7. 

2.''1. 8.:!iu 3(;;.770 23.94 
-48. d. H' 31.184 24.28 
72. 7.9u 31.826 24.82 
I~~ 7- 8.VO 32.4-03 25.26 71 • 

• ~ J" 

.i.07. i.3~ 32.838 25.69 

- 5§ -

Area: Gardner Canal - Allan fie 

Tillie zone1 Zt7 

Wind oir: 19() oes 

C 

02 02 sat, P04 5i03 H03 SuSP' Sol PAH 
RllIl :4 PPII nsfl 
7.7'5 97. .36 33.0 5.6 " .. -• o.J 4.4 
5.70 80. 1.17 34.4 H.8 .10 2.8 
4.80 70. 1.47 33.1 17.9 
4.98 74. 1.52 30.6 18.5 .14 3.2 
4.73 "lO. 1.56 29.6 18.8 
4.53 67. 1.69 32.5 20.1 
4.24 63. 1.86 37.3 21.6 
3.91 58. 1.'19 40.6 23.0 
-l.Ol 59. 2. v6 42.5 23.5 
3.92 57. 2.20 46.7 2".3 .26 4.4 

Tillie zone: Zt7 

Wind dir: 31v des 

C 

u2 02 sat. P04 5i03 H03 5usp Sol PAH 
mill k PF-II nsf! 
6.45 -1V. i.v6 33.5 13.2 .60 8.9 
6.16 89. 1.16 32.0 14.1 .20 7.4 
5.26 78. 1.42 31.1 16.8 
4./1 7v. 1.66 35.6 19.5 .09 4.6 
4.53 67. 1.77 38.1 20.7 
4.25 63. 1.8'j 39.8 21.5 
4.11 61. 1.95 40.7 22.3 
3.81' 57. 2.05 43.8 23.8 
3.76 56. 2.09 45.1 2".5 
3.34 49. 2.28 51.5 26.7 .16 4.8 



Cruise~ 78.02 
Stat.iesrd 16 
Vessel ~ Sea Lion 
Laiitude~ 53 26.0 N 
Lon!:ii lude t 129 55.5 W 
rla·l.et 25-10-78 
Tiille~' (I'i30 
Dept.h to bOt,'!,OIiI! :590. ITI 
wino speecH 
Bar- Dille ier- ~ 

Air teITIi" : 
Sea state: 

Del"th T 
IT. clt:g 

1. 8.79 
". .J. 9.60 

10. 10. (; 1 
15. 9.74 
20. 9.58 
30. 9.01 
50. 8.25 
~I:' 

I .J. 8. (l6 

lOO. 7.86 
21.)1,) • 7.14 
30() • 6.93 
350. 6.86 

Cruise: 
St.at.ion: 
Vessel~ 
Lat.itude: 
Lonsit.ude: 
lta t.e ~ 
Tilile~ 

C 

8.0 Kts 
30.15 in 

5.0 deS 
1 

S sislTla-t. 
PF>t. 

22.536 17.45 
2~.822 19.12 
27.833 21.40 
29.697 22.89 
30.383 23.45 
30.736 23.81 
31.304· 24.37 
31.769 24.76 
32.061 25.01 
32.868 25.75 
33.099 25.96 
33.134 25.99 

78.02 
CTt> 1 

Sea Lion 
53 12.0 N 

128 44.3 W 
20-10-78 

1830 
Dept.h to bot.toll: 520. III 

Wind sf'eeci: 0.0 k t.s 
Barollet.er: 30.H in 
Air t.elllf'; 
Sea st.at.e: 

Depth T S 
III deS C f'Pt, 
1. 10.21 25.894 
5. 10.35 27.250 

10. 10.24 27.804 
15. 10.12 28.379 
20. 9.82 29.661 
30. 10.20 30.378 
49. 9.04 31.121 
74. 8.13 31.611 
'19 • 7.86 31.922 

295. 6.96 33.007 
492. 6.79 33.096 

6.0 des 
0 

sislla-t. 

19.86 
20.89 
21.34 
21.80 
22.85 
23.34 
24.10 
24.62 
24.90 
25.88 
25.97 

- 56 -

Area; Ursula Channel 

Tillie zone; Z+7 

Wind dirt 70 deS 

C 

02 02 sat. P04 Si03 N03 SUSF> Sol PAH 
1'111/1 i.: PPII ns/l 
6.50 92. 1.08 30.7 13.7 .16 6.4 
6.25 92. 1.13 27.9 14.(1 .16 7.2 
5.53 84. 1.30 27.8 15.7 
4.82 73. 1.50 30.4 17.6 
4.63 70. 1.54 31.5 18.4 
4.36 66. 1.74 36.0 20.3 
3.98 59. 1.14 41.3 22.7 
3.66 54. 2.04 44.0 24.4 .18 
3.46 51. 2.13 46.7 25.4 
3.14 46. 2.30 51.4 27.3 
3.10 45. 2.35 54.9 27.7 .14 23.6 
3.00 44. 2.39 56.9 28.0 

Area: Princess Ro~al Channel 

Tillie zone: Z+7 

Wind dir; 

C 

02 02 sat. P04 Si03 N03 SUSf' Sol PAH 
1111/1 X PPII ns/l 



Cruise: 
ijta t.ion ~ 
Vessel: 
La 1, itu de: 
Longitude: 
Date: 
TiRle: 

78.02 
(TJ)2 

Sea Lion 
53 18.9 N 

128 54.8 W 
21-10-78 

0300 
Depth t.o bott.oll: 475. III 

Wind speecH 
Bar ollie tel" : 
Air t.eIllP: 
Sea st.ate: 

4.0 Kts 
30.23 in 

6.4 deS C 
o 

Dept.h T S sisaa-t. 
II deS C ppt. 
1. 9.91 25.458 19.57 
5. 26.170 

10. 10.30 27.119 20.80 
15. 
20. 
30. 
50. 
75. 

100. 
200. 
300. 

10.27 28.54-4 
10.16 29.421 
9.47 30.582 
8.45 31.216 
8.06 31.762 
7.84 32.085 
7.58 32.771 
7.16 32.925 

21.91 
22.61 
23.62 
24.27 
24.75 
25.04 
25.61 
25.79 

Crui~c: 
St.at.ion: 
Vessel~ 
La 1, itu de : 
Longitude: 
Dat.e: 
Tillie: 

78.02 
(,TP 6 

Sea Lion 
53 43.9 N 

129 2.0 W 
22-10-78 

1930 
360. III Dept.h t.o bot.t.oll: 

Wind speecH 
Barolllet.ert 
Air t.eIllP: 
Sea s~at.e: 

10.0 Kt.s 
29.67 in 

4.5 des C 
1 

02 
Rllil 

- 57 ~ 

Area: Princess RO!:lal Channel 

Tillie zone: Z+7 

Wind dir: 175 deS 

02 sat. 
i.: 

.• , __ '1"'" 

P04 Si03 

nrc~: Dou~l~s Channel 

Tillie zone: Z+7 

Wind dir: 60 des 

N03 Susp Sol PAH 
PPII nsll 

Dept.h T S siSaa-t. 02 02 sat. P04 Si03 N03 Susp Sol PAH 

1. 
4. 
8. 

13. 
17. 
25. 
42. 
62. 
83. 

166. 

des C F'Pt. 
S.93 11.630 
9.20 22.615 
8.94 27.299 
8.80 28.137 
8.79 29.436 
9.15 30.260 
9.53 30.974 
8.34 31.409 
8.04 31.717 
7.33 32.681 

8.95 
17.46 
21.14 
21.81 
22.83 
23.42 
23.91 
24.43 
24.72 
25.57 

nlill PPII nS/l 



Cr-ui~e: 78.02 
St.ation ~ CTb7 
Vessel: Sea Lion 
Lat.i tude: 53 51.4 N 
Lonsit.ude: 128 41.5 W 
Dat.e: 24-10-78 
TiRle: 1115 
Dept.h to bOt.t.OD': 170. III 

Wind speed: 5.0 k t.s 
Bar-oDletep: 30.32 in 
Air t.eltIP: 4.0 des 
Sea st.at.e: 1 

Der-·th T S siSllla-t. 
HI cies C ppt. 
1. S • 87 11. 40 1 8.77 
5. 9.22 14.493 11.14 

10. 9.63 26.316 20.28 
15. 9.05 28.860 22.34 
20. 8.90 29.579 22.92 
30. 8.70 30.027 23.30 
50. 8.73 30.8ea 23.97 
75. 7.65 31.506 24.61 

100. 7.35 31.951 25.00 
150. 7.38 32.453 25.39 

Cruise: 
St.at.ion: 

78.02 
c,.~ 8 

Vessel: 
Lati t.ude: 
Lonsit.ude: 

Sea Lion 
53 29.5 N 

128 41.0 W 
Dat.e: 
Tille: 

25-10-78 
0200 
175 • Dep t.h t.o bo t. t.OD.: .. 

Wind speed: 
Baroltet.er- : 

10.0 
30.20 

kt.s 
in 

Air t.eIlP: des 
Sea s.tat.e: 1 

Dept.h T S siSllta-t. .. deS C ppt 
1. 7.80 7.691 5.97 ... 
.J. 8.75 17.668 13.67 

10. 8.90 26.368 20.42 
15. 8.88 28.220 21.87 
20. 8.74 29.415 22.82 
30. 8.50 30.247 23.50 
50. 8.31 30.986 24.11 
75. 8.23 31.532 24.55 

100. 7.82 31.779 24.80 
150. 7.55 31.923 24.95 

- 58 ,-:. 
'.' .. :. 

Area: Alllos Passase, 

Tille zon,e: Zt7 ., 

Wind dir: 220 des 

C 

02 02 sat. P04 Si03 H03 Susp Sol PAH 
Dllil % PPDI ns/l 

Area: Gardner Canal 

Tille zone: Z+7 

Wind dir' : 160 des 

C 

02 02 sat. P04 Si03 H03 Susp Sol PAH 
ml/l % PPIII mill 



Cruise: 
St.ation t 
Vessel: 
Lat.it.ude: 
Lonsit.ude: 
Dat.e: 
Tille: 

78.02 
ab9 

Sea Lion 
53 34.8 H 

128 48.5 W 
24-10-78 

2030 
160. II Des:- t.h t.o bot. t.OBI: 

Wind ss:-eed: 
Barollet.er: 
Air t.ellS:-: 

8.0 1\ t.s 
30.24 in 

5.5 deS C 
Sea st.ate: 1 

Des:-th T S sisma-t. 
II deS C s:-Pt. 
1. 8.51 14.209 11.00 
5. 8.95 20.618 15.94 

10. 9.13 23.468 18.13 
15. 9.16 27.398 21.19 
20. 8.80 28.802 22.33 
30. 8.61 29.859 23.18 
50. 8.67 30.847 23.95 
75. 8.54 31.376 24.38 

100. 8.10 31.654 24.66 
140. 7.70 31.842 24.86 

Cruise: 78.02 
St.at.ion: crt) 10 

Vessel: Sea Lion 
Latit.ude: 53 32.8 H 
Longitude: 128 53.5 W 
Dat.et 25-10-78 
Tille: 0345 
Depth t.o bott.om: 220. III 

Wind speed: 0.0 kt.s 
Barolleter: 30.21 in 
Air \eIlP: 5.0 des C 
Sea s t.at.e: 0 

Depth T S siSma-t 
II des C ppt 
1. B.58 15.949 12.35 
5. 9.05 22.625 17.49 

10. 9.26 24.444 18.87 
15. 9.02 28.867 22.35 
20. 8.55 30.157 23.43 
30. 8.49 30.682 23.84 
50. 8.80 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 

- 58 -

Area: Devast.ation Channel 

Tille zone: Z+7 

Wind dir: 140 des 

02 02 sat. P04 Si03 H03 Suss:- Sol PAH 
1111/1 X PPI"!I .n!:i/l 

Area: Verne~ Passase 

Tille zone: Z+7 

Wind dir: OdeS 

02 02 sat P04 Si03 H03 SU5P Sol PAH 
111111 1- PPHI nsll 



.., 6D -

Cr-uise: 79.01 Areat Hackay Reach 
station: 1 
IJessel ~ Sea Lion 
La t,u,u de; 53 19.2 N 
Longit,utie: 129 1.0 W 
Datet 8- 2-79 
Tiille: 0215 Tillie zone: Z+8 
Depth to tlOitOllt 510. RI 
Wino speecH 15.0 k. ts Wino dir' : 160 ties 
Bar-oiileter' ~ 29.84 in 
iHf' telflY: 1.8 des C 
Sea stat.e: 1 

Dept.h T S sisnla-t 02 02 sat P04 Si03 H03 SUSf' Sol PAH 
iii des C ppt, 1111/1 J.: PPII ns/l 
1- 5.51 31.104 24.56 6.42 89. 1.89 41.6 23.0 .18 6.0 
5. 5.53 31.113 24.57 6.48 90. 1.88 41.7 22.9 .18 6.7 

10. t C·C' os • .JoJ 31.121 24.57 6.51 91. 1.88 41.6 23.2 .22 
15. 5.70 31.130 24.56 6.35 89. 1.90 42.3 23.1 .23 
20. 6.23 31.541 24.82 5.68 81. 1.95 +3.6 24.0 .14 
30. 6.54 31.740 24.94 5.34 76. 1.99 44.3 24~4 .19 
50. 6.79 31.985 25.10 4.98 72. 2.00 44.1- 24.7 
75. 6.64 32.071 25.19 5.37 77. 1.96 42 •. 5 23.8 .11 

100. 6.66 32.147 25.24 5.25 76. 1.95 42.2 23.6 .13 
150. 6.71 32.311 25.37 1.98 43.0 23.9 .15 
199. 7.02 32.459 25.44 4.57 67. 2.07 45.0 24.7 .15 51.7 
300. 7.43 32.719 25.59 3.63 53. 2.23 50.0 26.7 1e- . • .J 

,.')0. 7.37 M:--,"" r~-J::" 

.:>..:.o.J.J 25.6'1 3.20 47 • 2.33 55.1 27.9 .21 
450. 7.38 32.855 25.70 2.37 55.2 28.1 .21 

Cpuise! 79.01 fir-eat Whale Channel 
station~ 2 
(Jessel ~ Sea Lion 
Lat,itude~ 

c'·'; 
..I,;) 11.6 N 

Lvngit.ude~ 129 7.0 W 
Date: 8- 2-79 
Tinle~ 0645 Tillie zone~ 1+8 
Depth to bOUOIII~ 56') • fil 
Wind speeci ~ 1V.(i id,s Wind air- ~ 20 oes 
Bc;;-' QUle ter' ~ 29.59 in 
,Ur- ielilY ~ 2.0 tieS C 
.Sea state: 1 

Depth T r-. 
::I siglll~-t. 02 02 sat P04 Si03 N03 Susp Sol F'AH 

ill deg C ppt, lid.! 1 i.: PPII nsfl 
., 

~.4·8 31.289 24.1'1 " t::"- 91. 1.94 40.9 22.7 .14 5.6 .I. • C • .J~ .,. 
.s. 5.54- 31.278 24.70 6.51 91. 1.94 41.2 22.7· .11 4.1 

lv. 5.63 31.316 24.,'2 6.51 91. 1.93 41.0 22.7 .13 
15. 5.65 31.366 24.75 6.44 90 • 1.93 41.5 22.8 .12 
.. ~ /\ ~ ''':.'!!'" 31.H7 24.78 6.36 89. 1.95 41.7 22.9 .11 ..;v. .;.1'; 

30. 5. 'j", 31.619 24.92 6.')7 86. 1.98 43.5 23.2 .15 
50. 6.19 31.915 25.12 5.77 82. 1.97 41.9 23.3 .07 9.5 
74. 32.053 5.55 1.97 41.9 23." .07 
" r:. , ,;:0- 32.203 25.30 C" "":I'C' 77. 1.98 41.6 23.1 .07 17. O • .J~ ..1.,;)..1 

1'18. 7.13 32.498 25.46 4.H 'C' c .... 2.10 45.4 2,.8 .07 6.1 
"i,'"""'" 7.4,"- 32.720 25.59 3.66 54. 2.24 51.2 26.6 .07 .:.. 71 • 

j·ib. 7.3'1 ..,. -, ,,-,t:"'.~ 

.:>..:.0..10 23.70 3.28 48. 2.32 53.4 27.6 .07 
495. 7 .3'1 32.928 25.76 3.22 47. 2.35 55.0 27.7 .11 

-,"-'"" ---. 



- 61 -

Cruise: 79.01 Area: Caalllano Sound 
S'~ation , 3 
Vessel ~ Sea Lion 
Lat.itude~ 52 53.9 N 
Lonsit.ude: 129 17.0 W 
Da t.e: 8- 2-79 
Tinse: 1515 Tillie zone: Z+8 
IiE'i"th t.o bot. tall ~ 260. 01 
~ind sf'eedt 34.0 kts Wind dirt 130 des 
Bar- Oille '~er : 29.38 in 
Air' teolP: 4.0 des C 
Sea state: 2 

Dept.h T 5 sislla-t. 02 02 sat P04 Si03 N03 SUSft Sol PAH 
01 deEi C f'f't. olill i.: ftft .. nsfl 
1. 5.80 31.019 24.46 6.71 94. 1.74 35.1 20.0 .22 11.2 
4. 5.81 31.023 24.46 6.76 95. 1.74 35.2 20.1 .17 6.5 
9. 5.97 31.780 25.04 6.56 93. 1.82 36.4 20.8 .14 

13. 5.98 32.007 25.22 6.55 93. 1.79 36.3 21.1 .14 
17. 6.02 32.035 25.24 6.55 . '3. 1.80 35.5 20.8 .14 
26. 6.06 32.091 25.27 6.69 95. 1.73 33.3 20.1 .13 
43. 6.16 32.151 25.31 6.70 95. 1.70 32.2 19.4- .13 3.8 
65. 32.165 ' 'C-

0.0"" 1.71 32.5 19.5 
87. 6.23 32.212 25.35 6.50 93. 1.73 33.1 19.5 .08 48.8 

130. 6.33 32 .. 239 25.36 6.44 92. 1.73 32.8 19.5 .12 
i73. 6.73 32.413 25.44 6.21 '10. 1.75 33.7 20.1 .14 
199. 6.60 32.456 25.'\·9 5.70 82. 1.84 38.0 21.4 .14 10.8 

Cruise: 79.01 Area: Nef'ean Sound 
Station ~ ... 
Vessel: Sea Lion 
Lat.itude: 53 11.2 N 
LonSiitude: 129 39.2 LoS 

Daie: 8- 2-79 
riole: 2245 Tillie zone: 1+8 
DerJth to bOUOIlI: 21(1. 01 

Wind sf'eed' 12.0 1\ t5 Wind dit:· : 230 deS 
Bar- ollie 'I.ei' : 2'7.62 in 
Air' t.eDI!=' : 3.5 des C 
Sea s tat.e: 2 

Def'th T S si51lla-t 02 02 sat P04 Si03 N03 Susp Sol F'AH 
iii cieg C f'f't [jllll l PPII nSfl 
1. 5.59 31.534 24.89 6.66 93. 1.11 39.7 22.3 .13 
C' 
oJ. 5.58 31.528 24.89 6.64 93. 1.89 39.5 22.3 .12 5.1 

1 () • 5.68 31.503 24.86 6.67 93. 1.89 39.9 22.2 .11 8.7 
15. 5.62 31.H5 24.82 6.66 93. 1.89 40.0 22.3 .14 
2(, .. 5.67 31.497 24.85 6.65 93. 1.89 40.2 22.2 .12 
"7.'\ 5.6; 31.508 24.87 6.68 94. 1.87 40.1 22.1 .11 ,JV. 

5v. 5.72 31.573 24.91 6.59 92. 1.89 40.0 22.4 .09 
.~.,. ,"". 6.28 31.834 25.05 6.23 89. 1.90 39.2 22.2 .07 

100. 6.~6 32.149 25.26 5.61 81. 1.94 40.9 22.7 .07 
150. 6.66 32.319 25.38 5.53 80. 1.92 40.1 22.5 .08 
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'Crulse~ 79.01 Area~ SQual1~ Channel ~ 

~ 
Station: 5 
Vessel: Sea Lion 
La t,itu cie t 53 13.1 N ~ 

I' 

Longitude; 129 25.2 W 
(, 
f 

Date: 9- 2-79 k 

TiIRe: 0245 Tillie zone: Z+8 ~ 
Depth t.o bOttOIiI: 520. 

~ 

"I ~ Wind speed: 20.0 I\ts Wind dirt 210 deg ~ 

Bar- Ollie ief' : 29.66 in ~ t, 

Ail" t.enlf' : 2.2 des C ~ , 
(' 

Sea stat.e: 4 " 

! 
Depth T 5 sigflla-t 02 02 sat P04 Si03 N03 Susp Sol F'AH i 

ties C F'Pt mIll :t ng/l ~ HI "''''II ! 1. 5.33 31.173 24.64 6.78 94. 1.93 40.5 22.4 .16 11.1 

t 
co 5.37 31.171 24.63 6.73 93. 1.91 40.7 22.6 .16 13.1 "'. 

10. 5.38 31,.215 24.66 6.78 94. 1.91 40.6 22.6 .15 
t 

15. 5.H 31.271 24.70 6.69 93. 1.91 40.6 22.6 .15 f; 
t 

20. 5.51 31.287 24.71 6.74 94. 1.92 40.7 22.5 .15 f 

29. 5.49 31.290 24.71 6.66 93. 1.91 40.5 22.4 .H 
49. 6.11 31.868 25.09 6.07 /'l' abo 1.93 39.8 22.5 .08 12.9 
73. 6.1S 32.085 25.26 6.32 90. 1.83 35.8 21.0 .09 
98. 6.24 32.158 25.31 6.38 91. 1.80 35.0 20.7 .08 

196. 6.52 32.389 25.45 5.83 84. 1.84- 36.5 21.2 .12 7.2 
293. 7.19 324072l' 25.63 4.23 62. 2.18 47.0 25.6 .08 
391. 7.31 32.363 25.72 3.63 ""-"'~. 2.27 51.11 26.9 .09 
465. 7.3a 32.907 25.74- 3.34 49. 2.34 53.9 27.5 .20 

Cruis.e~ 79.01 Area~ Douglas Channel 
Station ~ 6 
Vessel~ Sea Lion 
Latit,ude~ 53 25.0 N 
Longitude: 129 12.4 W 
Date: 9- 2-79 
Time: 1100 Tillie zone: H8 
Dept.h to bOUOIII: 4" " .::V. fli 
wind speed: 10.0 1\1,5 Wind ciir~ 200 des 
Bar" olile ter- ~ 29.67 in 
Hir ieiIlF' ; -.5 des C 
Sea stat.e: 2 

Dei"th T 5 sisma-t 02 02 sai P04 Si03 N03 SUSl" Sol PAH 
ill des C ppt nil/l i,; "'''' .. nsll 
1. 4.53 30.358 24.08 6.76 91. 1.91 40.3 22.3 .21 16.3 
co "'. 4.58 30.360 24.07 6.77 92. 1.90 40.6 22.1 .16 18.9 

10. 5.07 30.672 24.27 6.67 92. 1.93 41.\) 22.5 .16 
1"" "'. 5.51 31.145 24.59 6.44 90. 1.97 41.8 23.1 .18 
20. 5.80 31.322 24.70 6.26 aa. 1. 'i8 41.8 23.2 .14 
30. 5.82 31.352 24.72 ' '1-b • .:..~ 

,.,-. 
al • 1.99 41.7 23.3 .10 

50. 6.03 31.::i66 24.87 5.98 85. 1.98 41.2 23.2 .07 17.1 
75. 6.49 31.820 25.01 5.70 82. 1.99 41.5 23.2 .11 

100. 6.56 32.055 25.18 "" "". oJ."'''' 80. 1.95 40.6 23.3 .10 
150. 6.89 32.354 25.38 5.00 72. 1.99 41.9 23.6 .11 
2(;0. 7.27 32.539 25.47 4.30 63. 2.12 46.2 25.0 .07 11.9 
300. 7.37 ~') -" oJ ..... i bo 25.64 3.47 51. 2.28 50.6 26.9 .13 
375. 7.36 32.841 .,~ --, 

.. oJ.1 v 3.20 47. 2.411 54.6 27.4 .22 
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Cr-u lse: 79.01 Area: Douslas Channel 
Station t 7 
Vessel: Sea Lion 
La t itu de ~ 53 37.8 N 
Longitude: 129 11.9 W 
Date: 9- 2-79 
ril1le: 1700 Tiffle zone: Z+S 
Dept.h t.o t;.Oit,OIlI~ 350. 111 
Wind sF-eeci : 13.0 I\ts Wind dirt 200 des 
Bar- ODIi? ter- : 29.76 in 
Ai I" t.eilIP: 1.0 de.g C 
Sea stat.et 2 

Depth .,. r' siSRla-t 02 02 sat. P04 Si03 N03 5usi=' Sol F'AH I ., 
111 cies C l"pt, mIll X PPII nsll 
1. -4.22 29.737 23.61 6.88 92. 1.83 41.4 21.7 .26 54.9 
C' 
..J. 4.41 29.799 23.65 6.91 93. 1.82 41.7 21.S .31 63.9 

10. 5.07 30.417 24.07 6.60 90. 1.87 41.5 22.1 .15 
15. 5.20 6.54 1.88 -41.5 22.3 .14 
20. 5.42 30.868 24.39 6.35 aa. 1.91 41.1 22.-4 .11 
30. 5.7-4 31.280 24.67 6.18 87. 1.93 40.8 22.5 .10 
50. 6.33 31.774 24.99 5.77 82. 1.92 40.6 22.8 .06 7.1 
75. 6.78 32.019 25.13 5.37 77. 1.93 40.9 22.7 .06 

100. 6.82 32.246 25.30 5.24 76. 1.95 -U.1 22.8 .08 
150. 7.30 32.485 25.42 4.45 'C' O..J. 2.11 45.5 2-4.8 .08 
20';) • 7.26 32.598 25.52 3.66 C' ' ..J"t. 2.22 49.0 26.1 .07 10.3 
300. 7.16 32.776 ".1::" :-

';;'..J.ol 
~.~ nr, 
'::'.7..J 43. 2.46 56.2 27.7 .14 

Cr-uise: 79.01 Ar-ea: Douslas Channel 
Stat.ion: a 
Vessel: Sea Lion 
Latiiude~ 53 50.0 N 
Lonai tude: 128 48.2 W 
[late: 9- 2-79 
Tinle: 2230 Tinle :zone~ Z+8 
Depih to bot t.Onl ~ 340. "I 
Winci speeci : (1.0 l\is Wind dir-: (I cies 
BtW UUIt: tei' ~ 2'7.89 in 
Air tenlP ~ r=- deSi C • .J 

Sea s.t.at.e: 0 

Depth T b <:'isnla-t 02 02 sat P04 Si03 N03 Susp Sol F'AH 
111 cies C PPL 1111/1 l PPII na/l 
1. 4.H 29.516 '") "':" ~ !::" 

.:..J.'t.J 6.88 92. 1.84 42.4 22.4 .22 94.0 
J:' 
..J. 4.66 2'1.987 23.77 6.78 92. 1.86 42.3 22.6 .18 73.1 

10. 5.09 30.320 23.99 6.59 9'J. 1.88 42.0 22.9 .14 
1 I!' ..J. 5.19 3(;.681 24.26 6.50 90. 1.91 41.8 23.1 .12 
2~') • 5.32 30.865 24.,H 6.41 8·9. 1.92 41.7 23.4 .10 
30. 5.61. 31.245 24.66 6.13 86. 1.95 41.4 23.3 .20 
l::-f\ 
..J'J • 6.31 31.707 24.94 5.71 81. 1.96 41.1 23.5 .11 12.7 
75. 6.63 31.975 25.11 5.34 77. 1.98 41.1 23.4 .OS 

H)'J. 7.00 32.197 25.24 4.91 71. 2.00 42.0 23.7 .07 
i5(). 7.55 32.453 25.36 4.10 60. 2.11 H.6 25.1 .07 
2,JIJ. 7.37 32.573 25.48 3.29 48. 2.27 48.5 26.9 .08 15.2 
300. ~ 4 r> 

1.,Lo 32.738 25.64 " -.., .:..1.::. 4() • 2.44- 53.2 27.7 .11 



·Cruise: 
St.at.ion: 
Vessel: 
latit.ude: 
lonsi tude t 
Dat.e: 
Tille: 

79.01 
81 

Sea Lion 
53 50.0 H 

128 48.2 W 
10- 2-79 

0245 
340. II Def't.h t.o bOt.t.o .. : 

Wind sf'eed: 
Barollet.er- : 
Air t.el.f' : 
Sea st.at.e: 

12.0 k t.s 
29.90 in 
-1.0 des C 

3 

Def't.h T S sisma-t. .. des C ppt. 
1. 3.74 29.141 23.19 
5. .3.74 29.155 23.20 

10. 4.82 29.937 23.71 
15. 5.10 30.528 24.15 
20. 5.25 31.098 24.59 
29. 5.81 31.361 24.73 
48. 6.28 31.715 24.95 
73. 6.60 31.940 25.09 
98. 6.95 32.142 25.20 

145. 7.45 32.413 25.35 
193. 7.44 32.534 25.44 
290. 7.16 32.729 25.63 

Cruise: 
St.at.ion: 

79.01 
82 

Vessel: 
Lat.it.ude: 
Lonsitude: 
Dat.e: 
Tille: 

Sea Lion 
53 50.0 H 
o 0.0 W 

10- 2-79 
oa15 

Def'th t.o bot.tol.: 340 •• 
Wind sf'eecH 
Barollet.er: 

16.0 k t.s 
29.89 in 

02 
1111/1 

Air tellP: -2.8 deS C 
Sea st.at.e: 3 

Def't.h T S sislla-t. 02 
II des C Pf't. mlll 
1. 1.60 29.762 23.84 
4. 4.21 29.764 23.64 
8. 4.61 29.974 23.76 

13. 5.01 30.356 24.03 
18. 5.23 30.791 24.35 
26. 5.68 31.298 24.70 
H. 6.26 31.683 24.93 
66. 6.50 31.894 25.07 
87. 6.85 32.074 25.16 

131. 7.49 32.418 25.35 
175. 7.47 32.519 25.43 
262. 7.22 32.688 25.59 

- 64 - .... 
: r.'¥:'-" 

Area: Douslas C.han'1el 

Tille zone: Z+8 

Wind dir-: 50 des 

.02 sat. P04 Si03 H03 
% 

1.80 42.5 21.8 
1.80 42.4 ····21.7 
1.87 42.1· 22.5 
1.93 . 41.7 22.9 
1.92 41.7 23.3 
1.99 41.3 23.4 
1.98 40.8 23.4 
2.01 41.6 23.8 
2.03 42.3 24.2 
2.10 44.7 25.1 
2.25 47.5 26.5 
2.49 52.7 27.7 

Area: Douslas Chann~l 

Tille zone: Z+8 

Wind dir: 45 deS 

02 sat. P04 Si03 H03 
% 

1.86 42.5 21.9 
1.83 40.5 21.8 . 
1.86 41.1 21.9 
1.89 41.2- 22.3 
1.94 41.5 22.7 
1.97 41.1 23.0 
1.98 41.0 23.3 
1.99 40.7 23.3 
2.02 41.4 23.7 
2.11 43.4 24.8 
2.22 45.9 26.1 
2.40 50.3 27.5 

SUSf' Sol PAH 
PPft. ns/l 

.35 201.0 

.25 169.1 

.12 15.8 

.13 9.1 

Susp Sol PAH 
PPII ns/l 

.16 73.8 

.17 70.3 

.08 13.1 
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Cru ise: 79.01 Area: Dougl~s Channel 
Station: 83 
Vessel: Sea Lion 
Latitude: 53 50.0 N 
Longitude: 128 48.2 W 
Date: 10-2-79 
Tille: 1115 Tillie zone: Z+8 
Depth to bOUOII: 340. II 

Wind speecH 25.0 Kts Wind dir: 40 deg 
Barolleter: 29.87 in 
Air t.el,p: -3.0 deg C 
Sea state: 3 

Depth T S siSlla-t 02 02 sat P04 Si03 H03 SUSf' Sol PAH 
III deg C pp t ndll X PPIII O5ill 
1. 1.60 29.932 23.97 1.86 42.1 22.4 .17 85.7 
4. 4.39 29.933 23.75 1.84 42.0 22.3 .18 111.4 
8. 4.43 29.941 23.76 1.84 42.0 22.3 

11. 4.61 30.088 23.85 1.85 41.6 22.4 
15. 4.96 30.628 24.25 1.89 41.3 22.9 
23. 5.36 31.055 24.54 1.93 41.3 22.9 
38. 6.14 31.519 24.81 1.96 41.3 23.4 
57. 6.36 31.818 25.02 1.96 40.8 23.3 .09 16.2 
77. 6.60 31.971 25.11 2.00 42.2 24.2 

115. 7.15 32.269 25.28 2.01 43.1 24.6 
153. 7.46 32.440 25.37 2.11 45.8 25.7 
230. 7.27 32.697 25.59 2.36 50.7 27.5 .08 13.9 

Cruise: 79.01 Ar·ea: Douglas Channel 
Stat.ion: 84 
Vessel: Sea lion 
LaLi t.ude: 53 50.0 N 
Longitude: 128 48.2 W 
Date: 10- 2-79 
Tille: 1630 Tillie zone: Z+8 
Dept.h t.o bOttOI,: 340. III 

Wind speed: 35.0 1\ 1..5 Wind dirt 40 des 
Bar· olle ter : 29.79 in 
Air tellP: -5.0 des C 
Sea st.ate: 3 

Dept.h T S sigma-t 02 02 sat P04 Si03 H03 Susp Sol PAH 
II deg C ppt. 111111 % PPIII nsll 
1. 4.48 30.323 24.05 1.85 42.4 22.8 23.8 
4. 4.66 30.340 24.05 1.86 41.9 22.7 37.0 
8. 4.62 30.337 24.05 1.82 41.8 22.8 

11. 4.73 30.368 24.06 1.84 41.7 22.7 
15. 4.79 30.370 24.06 1.83 41.6 22.9 
23. 4.85 30.399 24.08 1.84 41.8 23.0 
38. 5.96 31.497 24.82 1.92 41.4 23.4-
57. 6.32 31.798 25.01 1.92 40.7 23.3 19.5 
77. 6.49 31.936 25.10 1.92 40.7 23.6 

115. 7.01 32.230 25.26 1.99 43.3 24.0 
153. 7.52 32.436 25.36 2.08 45.6 25.1 
230. 7.29 32.661 25.56 2.31 50.8 27.4 17.7 
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Cruise: 79.01 Arei: t\i l ilia l Ar .. ~ 
~ 

R 
St.ation: 9 
Vessel: Sea Lion 
Lat.itude: - 53 55.9 N 
LonSi t.ude: 128 42.0 W 
Dat.e: 11- 2-79 
Time: 0700 Tillie zone: Z+8 ~ 
rlepth to bol t.Oil: 220. 01 i Wind speed: 25.0 1\ t.5 Wind dirt 0 des 
Bar- ollie t.er : 29.90 in ~ 

" Air teDIP: . -7.0 des C ~ 
~ t-

Sea state: 2 " ~ 
fi 
Po r. 

Dept.h T S siSBla-t 02 02 sal P04 Si03 M03 PAH 
fl 

Susp Sol ~ 
01 deEi C ppt nil 11 l: PP .. nSIl ~ 

1. 4.72 31.116 24.66 6.27 86. 1.aa 42.4 23.4 49.5 

I 4. 5.14- 31.115 24.61 6.28 a7. 1.86 42.4 23.4 43.1 
a. 4.95 31.121 24.64 6.26 a6. 1.a5 42.4 23.3 

12. 4.87 31.177 24.69 6.12 a4. 1.a7 42.5 23.4 S 
17. 5.12 31.312 24.77 5.95 a2. 1.a7 42.2 23.3 )~ 

25. 5.60 31.483 24.85 5.73 80. 1.90 42.1 23.a .03 ~ 
41. 6.30 31.636 24.89 5.48 7a. 1.90 43.4 23.8 94.9 i 62. 6.35 31.a70 25.07 5.10 73. 1.96 44.1 24.8 .05 ! 

25.5 
, 

83. 6.71 32.023 25.14 4.47 64. 2.00 44.6 .16 ~ 

124. 7.53 32.476 25.39 3.68 54. 2.02 43.7 25.2 .07 
158. 7.43 32.517 25.43 3.29 48. 2.14 46.9 26.6 .06 .~ 

~ 
t 

Cruise: 79.01 Area: Kililllal Ar .. 
Station: 10 
Vessel: Sea Lion 
Latitude: 53 59.1 N 
Longit.ude~ 128 40.6 W 
Dat.e: 11- 2-79 
TiRle: -999 Tillie zone: Z+8 
Depth t.o bOltOII: 100. RI 
Wind speecH 20.0 K. t.s Wind dir: 0 des 
Bar- olle t.er t 29.94 in 
Air teDIP: -6.5 des C 
Sea state: 1 

Depth T ,.. siEiBla-t, 02 02 sat P04 Si03 H03 Susp Sol PAH I ;:) 

ill cie£:! C f'pt, nil/! X PPIr nSll 
1. 5.33 31.233 24.68 6.06 84. 1.87 41.3 23.0 .24 222.2 
5. 5.10 31.238 24.71 6.06 84. 1.89 41.8 23.1 .19 338.9 

10. 5.41 31.275 24.70 5.92 82. 1.92 41.7 23.1 .18 
15. 5.81 31.592 24.91 5.65 79. 1.92 42.0 23.6 .13 
20. 6.11 31.657 24.93 5.55 79. 1.92 41.8 23.7 .11 
30. 5.94- 31.739 25.0,1 5.51 78. 1.92 41.9 24.0 .12 
50. 6.33 31.828 25.03 5.29 75. 1.96 43.0 24.3 .20 888.3 
75. 6.73 32.084 25.19 4.78 69. 1.99 43.5 24.9 .13 
90. 7.06 4.29 2.03 44.5 25.3 .21 
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C .... uise: 79.01 Area: Kildala Ara 
St.ation: 11 
Vessel: Sea Lion 
Latitude: 53 50.3 N 
Longi t.ude: 128 35.6 W 
Date: 11- 2-79 
Tiole: 0345 Time zone: Z+8 
Depth t.o ·bot.t.oll: 205. 01 
Wind sf'eecit 10.0 Ins Wind dir: 310 de9 
Bar-ollleter: 29.70 in 
Air t.eBIf': -5.0 deS C 
Sea stat.e: 1 

Def't.h T S sisola-t. 02 02 sat. P04 Si03 H03 Suss:- Sol PAH 
01 de9 C f'f't. 011/1 % f'f'1I nsll 
1. 1.26 26.283 21.07 7.58 92. 1.43 47.3 20.0 .35 16.9 
5. 3.83 29.798 23.70 6.86· 91. 1.69 -U.S 22.2 .17 12.5 

10. 4.93 30.341 24.02 6.71 92. 1.74 43.3 22.7 .15 
15. 5.01 31.019 24.55 5.87 81. 1.80 42.9 23.6 .16 
20. 6.17 31.294 24.63 4.92 70. 1.82 42.1 23.9 .09 
30. 5.71 31.541 24.88 5.46 77. 1.86 42.2 24.1 .17 
50. 6.58 31.795 24.98 5.09 73. 1.89 42.9 24.6 .16 15.1 
75. 7.30 32.179 25.18 3.78 55. 2.01 44.6 26.1 

100. 7.36 32.350 25.31 4.02 59. 2.03 45.3 2h7 .17. 22.9 
175. 7.37 32.498 25.42 3.02 44. 2.24 49.4 27.7 .22 

Cruise: 79.01 Area: Gardner Canal 
St.ation; 14 
Vessel: Sea Lion 
LatHude: 53 27.5 N 
Lonsit.ude: 128 36.8 W 
Dat.e: 12- 2-79 
Time: 1215 Time zone: Z+8 
Depth t.o botto .. : 240. 01 
Wind sf-eed: 15.0 1\ t.s Wind dirt 160 des 
Bar- oile ter : 29.77 in 
Ai r t.ellli=': -6.5 deS C 
Sea st.aLe: 1 

Ilef-th T 5 si90Ia-t. 02 02 sat. P04 5i03 H03 SUSf' Sol PAH 
01 des C f'Pt. 01111 % f'f'11 nSll 
1: 4.29 29.408 23.35 6.11 82. 1.79 22.7 .31 6.0 
C" 
..I. 5.37 29.397 23.23 6.15 84. 1.79 22.5 .18 6.8 

1 () • 5.29 29.975 23.70 5.79 80. 1.82 23.2 .18 
15. S.87 29.968 23.63 5.74 80. 1.83 45.8 23.3 .16 
20. 5.86 30.060 23.70 5.91 82. 1.84 44.9 23.2 .16 
30. ... ,., ... 

..1.0..1 30.780 24.27 5.56 78. 1.87 44.7 23.7 .14 
50. 6.87 31.651 24.83 5.07 73. 1.89 45.5 24.2 .14 15.1 
75. 6.99 31.725 24.87 4.97 72. 1.97 45.0 24.4 .13 

100. 6.90 31.772 24.92 4.88 71. 1.99 44.1 24.4 
ISO. 7.31 31.868 24.94 4.65 68. 2.00 44.2 24.4 
200. 7.31 31.936 24.99 4.57 67. 2.03 43.9 24.5 .15 36.0 
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Cruise: 79.01 Area: Verne~ Passase t Stat.ion: 15 r. 

Vessel: Sea Lion ~ 

! Latitude: 53 28.0 N 
Lonsi tude: 129 4.2 W I 
Date: 12- 2-79 

~ 
i 

tillie: 1945 Ti •• zone: Z+8 

I Dept.h t.o bot. '1,011: 205. III 
Wind speeci: 30.0 Kts Wind dirt 10 des 
Baro.let.er: 29.42 in r 

~ 

Ai pt.e 1f1P': -8.3 des C ~ Ii , 
Sea s tat.e: 2 

, 
~ 

i 
i 

Dept.h T S sislla-t 02 02 sai P04 Si03 H03 SUSfo Sol PAH i 
III des C fopt Rll/1 % Pfoll ns/1 ! 
1. 4.44 30.127 23.90 6.36 B6. 1.84 42.6 22.B .20 16.1 ~ 
5. 4.94 30.445 24.10 6.13 B4. • 1.85 42.9 23.2 .17 9.5 i 

10. 5.45 30.912 24.42 5.89 B2. 1.88 43.1 23.4 .17 
15. 5.63 31.225 . 24.64 5.67 79. 1.91 43.6 23.7 .15 
20. 5.71 31.287 24.68 1.92 43.2 23.9 .15 
29. 5.81 31.344 24.72 5.98 84. 1.92 43.0 23.8 .19 
49. 6.25 31.560 24.83 5.51 78. 1.94 43.1 23.9 .17 
73. 6.55 31.798 24.98 5.36 77. 1.95 43.1 24.6 .12 
98. 6.61 32.062 25.18 5.42 78. 1.94 42.7 23.8 .11 37.8 

149. 6.99 32.311 25.33 4.87 71. 2.01 44.7 24.5 .23 

Cruise: 79.01 Area: Ursula Channel 
Stat.ion: 16 
Vessel: Sea Lion 
La t.it.u de: 53 25.9 N 
Lonsi tude: 128 55.5 W 
Dat.e: 13- 2-79 
Time: 0115 Tilte zone: Z+8 
Depth 1.0 t"tOUOII; 430. III 
Wind sP'eecit 20.0 Kt.s Wind dirt 330 des 
Barolleier: 29.30 in 
Air t.ellP' : -9.0 deS C 
Se a s t.at.e : 2 

Depth T S siSRla-t. 02 02 sat P04 Si03 M03 Susp Sol PAH 
III des C f'Pt 111 II 1 i.: foP. ns/1 
1. 31.226 5.82 1.92 46.5 23.8 .19 6.4 
5. 5.27 31.243 24.70 5.82 Bl. 1.92 46.5 23.8 .20 7.2 

10. 5.59 31.293 24.70 5.77 Bl. 1.94 47.2 24.0 .17 
15. 5.21 31.367 24.80 5.83 Bl. 1.9B 47.6 24.5 .11 
20. 5.99 31.561 24.B7 r:: " ..s.cc BO. 1.97 47.3 24.1 .10 
30. 6.17 31.811 25.04 5.15 73. 2.00 47.1 24.5, .11 
50. 6.B3 31.983 25.09 4.90 71. 2.04 48.6 25.2 .09 
75. 6.76 32.093 25.19 5.01 72. 2.01 46.5 24.5 .09 

100. 6.88 32.184 25.24 4.95 72. 2.00 43.9 24.5 .07 
2'l () • 7.49 32.479 25.39 3.89 57. 2.14 47.1 26.1 .12 26.3 
30'l. 7.29 32.675 25.57 3.44 50. 2.24 50.7 26.4 .15 
400. ·7.42 32.757 25.62 3.21 47. 2.29 53.7 27.3 .16 
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Figure 17. Temperature diff~rence, CTO vs thermometer, June 1978 
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Figure 18. Salinity difference, CTD vs bottles, June 1978. 
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STATION CTD 1 

REF. Ne. 78 - 01 - 1 

63-12.0 N 128-44.3 W 

20'0 Me .-6 OAY-21 GMT-21 .76 
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STATION 2 
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