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PREFACE

To manage Canadian West Coast waters competently, there is a fundamental
requirement to review the sufficiency and sultability of the available
scientific data for many purposes - such as engineering design, regulation,
assessment, planning, research and monitoring. We consider this review to
consist of three phases: (i) the cataloguing, mapping and methods—appraisal
of all existing data sets; (ii) the actual scrutiny of the data themselves and
the judgement of their utility for answering management questions; and (iii)
the analysis and interpretation of the best of these data.

This inventory, which indexes the physical-oceanographic data of Dixon
Entrance, Hecate Strait, Queen Charlotte Sound and adjoining waters, is
considered a major contribution to phase (i). It has been produced by the
Ocean Information Division at the Institute of Ocean Sciences, Department of
Fisheries and Oceans, as part of a Data Inventory and Appraisal Program.
Contract projects, supervised by government scientists and funded by numerous
federal agencies, have examined all knowrn marine-data sets which contain
oceanographic information--obtained in the areas in question. Evaluation of
the data-set quality has been carried out by careful examination of the
documentation for methodologies used in sampling, storage and analysis.

It is our hope that this inventory will assist you, both in establishing
the usefulness of existing data for whatever particular purpose contemplated,
and in assessing the confidence to be placed in the interpretations.” In’
addition, it should aid in setting priorities for archiving large quantities
of data into the Department's Marine Environmental Data Service (MEDS) in

Ottawa.

L. F. Giovando

B. D. Smiley

Scientific Coordinators

Canadian West Coast Compilation
and Appraisal Series
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ABSTRACT

Birch, J.R., E.C. Luscombe, D.B. Fissel and L.F. Giovando. West Coast Data
Inventory and Appraisal. Volume 1. Dixon Entrance, Hecate Strait, Queen
Charlotte Sound and Adjoining B.C. Coastal Waters: Physical Oceanography -
Temperature, Salinity, Currents, Water Levels and Waves, 1903 through 1984.

Can. Data Rep. Hydrogr. Ocean Sci. 37:(Vol. 1, Part 1, 302 p., Part 2, 265 .p.)

This volume is one of a group of catalogues designed to inventory and
appraise marine data sets collected in waters off the west coast of Canada.
For user convenience, the group has been organized with its subject matter
divided into three general disciplines: physics, chemistry and biology. The
format throughout has been structured to facilitate comparison among subjects
and regions. With such a large undertaking it is not possible to provide all
catalogues at once; the present volume deals with physics only.

-Data collection is a continuing process and further updates of these
inventories are planned. Readers are requested to submit corrections and
additions by writing the issuing establishment. Such corrections will be
incorporated in on~line computerized data set listings and w1ll be

continuously available upon request.

RKey words: British Columbia, Dixon Entrance, Hecate Strait, Queen Charlotte

levels, waves.
SOMMATRE

Birch, J.R., E.C. Luscombe, D.B. Fissel and L.F. Giovando. West Coast Data
Inventory and Appraisal. Volume 1. Dixon Entrance, Hecate Strait, Queen
Charlotte Sound and Adjoining B.C. Coastal Waters: Physical Oceanography -
Temperature, Salinity, Currents, Water Levels and Waves, 1903 through 1984.

Can. Data Rep. Hydrogr. Ocean Sci. 37:(Vol. 1, Part 1, 302 p., Part 2, 265 p.)

Le present volume fait partle d'un groupe de catalogues destlnes 3 faire
1'inventoire de et a évaluer les séries de donnees marines sur la cote ouest
du Canada. Pour plus de commodlte, la question traitfe est structurée en trois
grandes disc1plines physique, chimie et biologie. Les catalogues sont
presentes de facon a faciliter la comparaison entre les sujets et les reglons.
Le domaine est &i vaste qui'il est impossible de fournir tous les catalogues
en une seule fois; le prééent volume traite seulement la physique.

La collecte des données est un processus permanent et il est prevu de
mettre a jqur/ces inventoires par la suite. Les %ecteurs sont invités 3
soumettre par écrit les correctlons et les additions a 1'établissement auteur.
Ces corrections seront traitées en direct sur ordinateur et incorpordes aux

listages qui pourront etre obtenus sur demande.

Colombie~-Britannique, Dixon Entrance, Hecate Strait, Queen
Charlotte Sound, inventoire, salinites, tempdratures, courants,

niveaux de la mer, ondes.

Mots—clés:

Sound, inventory, salinities, temperatures, currents, water
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"VOLUME 1: Dixon Entrance, Hecate Strait, Queen Charlotte Sound and Adjoining

B.C. Coastal Waters: Physical Oceanography — Temperature,
Salinity, Currents, Water Levels and Waves, 1903 through 1984.

VOLUME ABSTRACT

This inventory represents a catalogue of physical-oceanographic data
collected in Dixon Entrance, Hecate Stralt, Queen Charlotte Sound and the
adjacent shoreward waters. Times and locations of measurements are listed and
displayed graphically for temperature-salinity, current-meter, water-level,
wave and drifter data. Yearly plots showing the locations of all measurements
are Included, as is an index of references by data set number. References and
sources are listed for all data included in the inventory.

LI R
Key words: British Columbia, Dixon Entrance, Hecate Strait, Queen Charlotte
Sound, inventory, salinities, temperatures, currents, water
levels, waves.

1. INTRODUCTION

In this report, the physical oceanographic data collected in Dixon
Entrance, Hecate Strait, Queen Charlotte Sound and the adjacent shoreward
waters are catalogued. The information provided includes the time and
locations of measurements, the parameters measured, and the type of
instrumentation. The data themselves are not included, but a source for the
data and any reports or references utilizing the data are cited wherever
possible. This will enable potential users of the data to determine what is
available in their area of interest, what data were collected using a specific
measurement technique, and whether those data may be of value.

About 350 data sets collected from 1903 through 1984 are summarized in
Table 2.

The station header information is to be added to the ongoing data base at
the Institute of Ocean Sciences, Sidney, B.C. As new data and/or previously-
inaccessible data become available, they will be added to a computerized data
base maintained by the Ocean Information Division. Information concerning new
data sets, older data sets which are not in the catalogue, or errors, should
be submitted to the Ocean Information Division of the Institute of Ocean
Sciences.

2. STUDY AREA

The study area is indicated in Figure 1. Included are the three main
bodies of water - Dixon Entrance, Hecate Strait and Queen Charlotte Sound - as
well as all the adjoining inlets and sounds. Most of the area overlies the
continental shelf, and has depths of less than 200 m. Troughs, having depths
in excess of 300 m, cut into Dixon Entrance and Queen Charlotte Sound . Off
the entrance to Portland Inlet, depths of 700 m have been recorded. The
fjords often are characterized by sills and/or an estuarine circulation driven
by freshwater input from land runoff. Thomson (198la) provides a good overall
description of the oceanography of the area.
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3. HISTORICAL DATA

The early oceanographic data consist mainly of water—-level measurements.
Thegse data commenced in 1903 with measurements near Prince Ruperts

In 1934, a program was begun which involved the collection of surface
temperature and salinity data at shore stations, mainly at lightstations
maintained by the Ministry of Transport (MOT) or its organizational
equivalent. Since then, fourteen stations have been operated in this area for
varying periods of time (Section 3.1).

The first oceanographic survey was made in 1934. The program was

- conducted by the University of Washington and consisted of several

hydrographic stations in Dixon Entrance. In the late 1930's, the Pacific
Biological Station (PBS) at Nanaimo began cruises in this area, followed by
the Institute of Oceanography at the University of British Columbia (IOUBC) in
the early 1950's (Figure 2).

The Pacific Oceanographic Group (Nanaimo) and TOUBC dominated the
oceanographic activity until the late 1970's when the Institute of Ocean
Sciences at Patricia Bay (IOS) was established. Since then, I0OS has been
largely responsible for oceanographic data collection on the west coast.
Independent consulting firms also began conducting oceanographic surveys in
the late 1970's. Consultants have carried out studies for both goverument
agencies and commercial companies.

3.1 SURFACE TEMPERATURE AND SALINITY FROM SHORE-STATIONS

Daily observations of sea—surface temperature and/or salinity have been
made at various west coast locations since 1934. The stations in this study
area are summarized in Table 1 and plotted in Figure 3. All are lightstations
presently operated by the Canadian Coast Guard except Cape St. James, which is
a meteorological station operated by the Atmospheric Environment Service
(AES). The data have been published in various government reports (eg:
Hollister and Sandnes, 1972; Wickett and Ballantyne, 1978; Giovando, 1983a,
b). :

Normally, observations are made within an hour of daytime high tide.
Temperature and salinity are measured near surface, approximately at 1 m
depth. The water sample for salinity determination is collected using either
a bucket or a sampling bottle. The temperature is obtained by "immediate"
immersion of a thermometer into the water thus collected.

Following are the estimated accuracies of the various methods used to
determine temperature and salinity.

A. Temperature

1. 1934-1936 Mercury thermometer +0.5°F, +0.28°C
2. 1937-1939 Red-liquid thermometer +0.5°F, +0.28°C
3. 1940-present Mercury thermometer +0.3°F, +0.11°C




WYV 3017V
SOl -

.___sol
NY3ZI¥vd

o]
‘ny3aziydvd
8 HOLO3A

aMdoysoa
‘NOITv3s ==

.._90d
LARERED

...90d
VYMYHSO

. 90d !3H3INONOC
1T0XH3 ‘doomEvaan

2dn
‘1T10MH3

90d e

“1OMH3

sdd
OVINY

1800+

1600

1400

12004
1000

! !
Q o
Q o
Q ©

400~

SNOILVLS @l12/371L108 40 HIAWNN

200~

1950 1960 1970 1980 1990
YEAR

1940

1930

Level of oceanographic effort, based on number of bottle-CTD stations

per year (vessel, agency).

Figure 2




TABLE 1:
Station Data Set
I‘D.

Langara 36—-0004
Island

40-0004
Green 35-0004
Island
Prince 40-0005
Rupert
Triple 39-0001
Island
Masset 40~0006
Port 41-0002
Clements
Shannon 40~-0007
Bay
Sandspit ‘53—0018
Bonilla 60-0018
Island
McInnes 54-0018
Island
Ivory 37-0008
Island
Cape St. 34-0002
James
Egg Island 70-0033

Pine Island

37-0009

Latitede Longitude Period of

54°15.3"

54°15.3"
54°341
54°19"
54°17.6"
54017
53°41"
53°39°
53°15°
53°29,7°
52°15.8"
52°16°
51°56. 3"
51°15.1"

50°58"

133°3.5"

133°3.5"

130°42°

130°18"'

130°52.7'

132°9'

132°11°

132°30"'

131°49"

130°38'

128°43.2°"

128°24"

131°0.8'

127°49.9"

127°44°

Operation

Aug. 28/37
Mar. 02/40-
present

~Sep. 14/36

Jan. 02/40-
Jun. 11/42

Nov. 01/39-
Dec. 16/70

Jan. 01/40-
Oct. 31/42

Aug. 31/42

Aug. 31/41

Aug. 01/53-
Dec. 20/56

present

present

Dec. 31/55

present

Mar- ].0/70-
present

Jan. 14/37-
present

B.C. SHORE—~STATIONS — SURFACE TEMPERATURE AND SALINITY

Date of
Conversion from
Salinometer
to Hydrometer

Sep. 23/69

Dec. 01/69

Jan. 01/70

Nov. 01/69

Jan. 01/71
Jul. 01/71

Dec. 01/69

1Temperature readings for Jan. 1939-Dec. 1942 considered unreliable.
Salinity observations were terminated May 31, 1971.
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B. Salinity

1. 1934-1958 Titration +0.06°/00
2. 1959-1969 (approx.) Conductivity salinometer +0.02°/o0
3. Approx. 1969-present Hydrometer +0.3%/00

The actual dates of conversion from salinometer to hydrometer are given in
Table 1.

4. GENERAL REPORT LAYOUT AND USER INSTRUCTIONS
4.1 DATA SETS

The data are organized in sets, where each set consists of data of a
common type taken on a single expedition or cruise’, usually by a single
institution or organization. Thus, unless otherwise noted, all the data
within a single set is assumed to have been collected in a uniform manner and
should conform to a common standard of measurement.

Each data set has been assigned an identification number of the form yy-
nnnn, where yy = last 2 digits of the year in which data were collected and
nnnn = order of identification for that particular data set for that year.
The data set number is a unique identifier which applies throughout the entire
series of inventories; any set identified, for example, as 72-0009 is the same
data set no matter where reference to it is made. Gaps may appear in the
sequence of data set numbers in this inventory for a particular year, because
each data set will not appear in every discipline and geographical area.

4.2 TNVENTORY ORGANEZATION

Table 2 (Section 8) lists all the data sets in the inventory in order of
data-set number. It provides a summary description of each set including the
times, areas and methods of measurements. Table 2 also gives a listing of
concurrent measurements from other disciplines.

Geographical and measurement type indexes are in Section 10. The sub-
areas in the geographic index are shown on the map in Figure 21. Section 10
also contains an index of references, ordered by data set number. It is
primarily an index of original data reports, although ancillary papers
analyzing or discussing the data are listed if they came to our attention.

Measurement locations are plotted in a series of maps in Section 9. Six
different maps, all in Lambert Conformal Conic projection, have been used to
plot stations. 1In most cases, the overall map of the entire study area is
used, along with one or more of the larger—-scale maps. The coastlines have
been smoothed, and small islands removed, to avoid clutter. Map
specifications and a key to the symbols on the wmaps are presented at the
beginning of Section 9.

1In some cases, where similar sampling techniques were used, several cruises
have been grouped into one data set. This was done prior to the commencenment
of this study. In these cases, letter suffixes have been used to
differentiate different cruises.
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Detailed listings of the times and locations of individual measurements
are in Section 11. There is a separate listing for each data type. The
format of the listings is explained at the beginning of Section 11.

Data sets were rated according to the criteria in Section 5. The ratings
are listed in Table 2. Appendix 1 contains comments explaining the reasoas
for low ratings, a list of any errors found in each data set, and any other
pertinent remarks concerning the data. The comments are ordered by data-set

number.

Section 6 contains a general description of the extent of the data
available in this area. Sections 6.1l and 6.2 describe their geographical
seasonal distribution. Section 6.3 tabulates instances of repeated
measurements In the same area, and instances where measurements were carried
out simultaneously, in different areas, or by different agenciles.

4.3 SAMPLE USE OF THE INVENTORY
A typical use of the inventory might be as follows:

1. TFExamine the maps in Section 9 for measurements during the year(s) of
interest, and note the data—-set numbers of interest. e
2. Refer to Table 2 to find the range of measurement dates, measurement
methods, accuracies and data sources.

3. If more specific information is required councerning the timing or
location of individual measurements in the set, refer to Section 11.

4. Consult the reference index in Section 10 for works referring to or

using the data.
5. DATA RATING AND APPRATSAL
5.1 TYPES OF DATA

5.1.1 BOTTLE CAST DATA

These data consist of temperature and salinity measurements at discrete
depths (ideally the international standard depths) obtained by means of
reversing thermometers and sampling bottles. Temperature accuracies of
ip.Ol°C may be achieved by averaging two or more carefully read, well-
calibrated thermometers. Some investigators have used hydrometers (+0.2°/00)
and refractometers (+0.5°/00) for the determination of salinity, but up to
1960 salinity was usually obtained by titrating water samples drawn from the
bottles; replicate titrations in the hands of a good operator could yield
results precise to +0.01°/co. 1In the 1960's, salinometers measuring salinity
via the conductivity of the sample replaced titrations. A precision of
+0.003%°/00 can be obtained with the better instruments, although in the past,
systematic errors of +0.02°/00 or more could be introduced by variations in
the standard water used to calibrate the instruments. New international
standards for salinity should eliminate the latter source of error (Lewis and

Perkin, 1978).
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5.1.2 CTD DATA

CTD data are data produced by in-situ profiling instruments variously
called STD (salinity-temperature—-depth), STP (salinity-temperature-pressure),
CTD (conductivity-temperature—depth) or CTP (conductivity-temperature-
pregssure) profilers. Fundamentally, all are CTP devices; the variations in
output and name depend solely upon the degree of internal data processing.
All instruments perform the same basic function of measuring (more or less
continuously) temperature and conductivity as a function of depth. The
precision achievable with such devices depends upon the individual instrument.
The best are capable of a precision of +0.005°C and +0.005°/00, although
accuracy in salinity, until recently, was limited to approximately ip.OZO/oo
because of the inconsistencies in salinity standards and definitions (Walker
and Chapman, 1973).

5.1.3 BATHYTHERMOGRAPH

The bathythermograph (BT) is a thermo-mechanical device which measures
water temperature as a function of pressure. TIts information is recorded as a
trace, on a smoked-glass or gold-coated slide, which can be read to an
accuracy of +0.2°C and +2 w depth if the instrument is well calibrated. The
BT was widely used in conjunctlon with bottle casts but has largely been
superseded by the CTD. XBT's are the expendable variety. BT data have not
generally been compiled, unless they were accompanied by other physical
oceanographic measurements. The Pacific Biological Station (PBS), Nanaimo,
collected large amounts of BT data beginning in the 1950's and most of these
data are on file with the Marine Environmental Data Services Branch of the
Department of Fisheries and Oceans (MEDS). The 1977-1981 BT data are
published in Dodimead et al. (1979a, b) and Dodimead and Ballantyne (1980,
1984).

5.1.4 SELF-RECORDING CURRENT METERS

By the 1970's oceanographers could practically and reliably place and
recover self-recording current meters in the water column. Meters of this
type generally record internally on magnetic tape (in some models photographic
film or paper charts are used), or telemeter data to a ship or to a shore
receiving station. They generally provide time series of current speed and
direction, and may have other sensors (for measuring temperature, pressure or
conductivity) mounted as well. Current speed and direction are usually
measured by one of two methods: either by a propeller or rotor for measuring
speed and a vane for direction sensing, or by a measurement of two orthogonal
components of the current speed. Component speeds may be measured by propel
lers, or by electromagnetic or acoustic speed sensors. Directional reference
is usually provided by a magnetic compass. Commonly used instruments
employing the propeller and vane system are the Aanderaa, Hydroproducts,
Endeco and AMF (vector—averaging) current meters; those employing the
component—measuring system are the Cushing and Marsh—-McBirney instruments
(electromagnetic), the Neil Brown (acoustic), and the Davis~Weller
(orthogonal-propeller) instruments.
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The precision and accuracy of current meters depend to a great degree
both on the design of the instrument, and on the environment in which it is
problems may be encountered if rotor—type meters are used in

Calibration drift and sensor fouling can interfere with
The sampling

used. Serious

the wave zone.
satisfactory operation of electromagnetic and acoustic sensors.
frequency and integration period selected for the meter can also affect the

accuracy of the record.
5.1.5 PROFILING CURRENT METERS

These current meters provide a series of point measurements of current
speed and direction at several depths throughout the water column. WMeters
used for this purpose are generally of the propeller or rotor and vane design,
the oldest common example being the Ekman—Merz meter. Measurements usually
are taken from an anchored ship in shallow water. TIn water too deep for
anchoring, a very good positioning system is required to correct for ship
movements. Unless repeated profiles were taken so as to form a time series,
this type of data was not generally catalogued. Recently Cyclesondes have
been used for profiling. This instrument can be fitted to measure currents as
well as other parameters, and oscillates vertically up and down a tether,

unattended.

5.1.6 CURRENT DRAGS

This method of current determination was employed primarily in the 1950's
and early 1960's. A tethered drogue was allowed to drift away from the
anchored vessel. The time for a measured length of line to pay out provided a
measure of current speed. The direction of flow was estimated from the course
of the drogue. The drogues were typically crossed metal vanes, having slight
positive buoyancy. Accuracy of speed and direction were seldom discussed. It
is believed that speed measurements should be accurate to +5 cm/s or better. -
The accuracy of the direction measurement would vary depending on what method
was used. TFor example, a compass reading should provide a reading to'i§° or
80, whereas an estimate based on land features and chart would generally not

be this accurate.
5.1.7 RADAR OR AIRCRAFT-TRACKED DRIFTERS

This type of drifter usually consists of a float (with or without a
drogue) and a radar reflector or visual marker. These devices can bhe tracked
visually or by radar from shore or from a ship or aircraft. The accuracies
achievable depend upon the tracking system used, and can be very good if a
sophisticated system is available. Data of this type are often limited in
their coverage in space and time, and may have gaps resulting from bad

weather.

5.1.8 SATELLITE-TRACKED DRIFTERS

Satellite-tracked drifters are a comparatively recent invention, dating
from the early 1970's. Widespread use of these devices began after the launch
of the Nimbus VI satellite carrying the Random Access Measurement System
(RAMS) in 1975. 1In early 1979, the TIROS-N satellite was launched activating

Service ARGOS which is now used to track all such devices.
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Both RAMS and System ARGOS compute position from the Doppler shift of a
signal transmitted from the buoy to the satellite. On each pass of the
satellite the position (and any other data being measured) is received and
sent to a ground facility where the data are processed. Both the RAMS and
ARGOS systems produce positionmal accuracies of approximately +2 km.

Recently it has become possible to use the LORAN-C system to track
drifters (data set 84-0006).

5.1.9 WATER LEVEL GAUGES

Water—level data are produced mainly by visual observation of tide
staffs, by mechanical shore-mounted float-type gauges, or by bottom—mounted
pressure gauges. Some early data consist only of observations of the times of
high and low water levels. The pressure gauges may be self-contained, or they
may consist of a pressure sensor connected to a shore-mounted recording
device. The mechanical gauges record by means of a pen on chart paper. The
data are usually digitized at hourly intervals, resulting in a record with a
resolution of approximately +1 cm, and an accuracy of the order of +5 to
10 cm. The resolution of the bottom—pressure gauges varies from a millimetre
to a centimetre, depending upon the instrument type and range. Sampling
intervals generally vary between 5 and 60 minutes. Bottom pressure gauges
generally record total pressure, atmogpheric plus hydrostatic. In order to
extract the water level fluctuations due to changing atmospheric pressure
(i.e. the inverted barometer effect), the atmospheric pressure must also he
recorded. The Canadian Hydrographic Service (CHS) has collected most of the
water—-level data; such information was first recorded in 1903. The four-digit
station identities used by CHS have been cross-referenced with the common name
and the data set ID number in Table 3 of Section 11.3

5.1.10 WAVE RECORDERS

There are three basic types of wave—-measuring devices for measurement
from a single point:

a) Surface—piercing instruments. These are fixed relative to the water
level and measure surface motion using various methods such as the change
in capacitance of a vertical wire.

b) Pressure—measuring devices. Ocean waves produce measurable pressure
fluctuations beneath them which, under proper conditions, can be related
to wave height.

c) Instruments which measure the vertical acceleration of the water surface.
When integrated twice in time, the vertical acceleration yields sea-
surface elevation relative to the mean.

In shallow water, types a) and b) are generally used, whereas type c) is
more suited to deeper waters. Generally, Waverider accelerometer-type buoys
have been used in most studies off the Canadian west coast.
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5.2 DATA RATING SCALE

5.2.1 RATING CRITERIA

The data appraisal in this inventory is intended to provide the reader
with an indication of the quality of each data set and its suitability for
comparison with other data sets. The appraisal was based primarily on
documentation describing the methods used in collecting and processing the
data and the investigator's estimate of their precision, accuracy and utility.
Subsequent analyses of the data were also taken into account, e.g. if errors
were found in a particular data set during a subsequent analysis, and the
results were published, these results were used in the assessment. Note that

‘a thorough appraisal, requiring investigation of the data and comparisons with
other data sets, is beyond the scope of this report.

The information from the sources above was used to assign a numerical
rating to each set. The rating system has five levels, defined as follows:

O: Data are found to be wrong.
1l: Data are suspect because of ill—defined doubts.

2: Data quality could not be determined due to insufficient support
documentation.

3: Data are internally consistent — patterns or trends within the data
themselves are probably real, but comparison with other data gsets may

pose problems.

4: Data are dinternally consistent and exhibit suff1c1ent standardlzatlon
that comparison with other 4~rated data should be possible.

5.2.2 ASSIGNMENT OF RATINGS

0 RATING

A data set received a 0 rating if serious deficiencies in technique, or
significant systematic errors, occurred. A O rating was also assigned if the
documentation of the data set lacked essential information (e.g. the positions

and times of measurements) which no longer exists.

1 RATING

either as part of a data report or in

subsequent analysis and examination, the original or other investigators
questioned the validity of the data without pinpointing specific errors. In
a 1 rating was assigned if a data set exhibited an atypical
or indicated unlikely physical processes, but
Such data sets require careful examination

A data set received a l rating if,

general,
distribution of values,
contained no obvious errors.
before use.

2Note that this definition of this number has been modified from that used in
Volumes 1, 3 and 5 of the Arctic Data Compilation and Appraisal Series, in
order to emphasize that data sets assigned a 0 rating are either wrong or of
very limited value due to lack of documentation.




2 RATING

Ratings of 2 were given to data sets for which it was not possible to
carry out an appraisal. Such cases include:

(i) Proprietary data, whose existence is known, but about which no
details are available.

(ii) Data sets for which we were unable to obtain documentation but know
that data were collected.

3 RATING

Data received a 3 rating if they were internally consistent within the
precision of the methods used to collect the data. Precision refers to the
degree of random fluctuation experienced when a measurement is repeated
many times, while accuracy is the departure of the measurement (or the mean of
a series made under controlled conditions) from the true value. Because
oceanographic data are normally taken without replication and under
uncontrolled conditions, data taken with instruments of a certain precision
will have the same (or poorer) level of accuracy. An exception is the case of
a series of temperature-salinity measurements taken within a water body of
stable, well-defined characteristics, in which case the mean of the series
could provide a measurement more accurate than the precision.

Ratings of 3 were given to all data sets for which no evidence of errors
beyond the precision given in Table 2 was found, but which did not satisfy
each of the criteria required for a rating of 4 (see below). This is based on
data reports and other publications; the actuEi data were not checked further
by these authors. 1In some instances, the instrument and/or precision and
accuracy were unknown, but the collecting agency used standardized methods;
these data sets were generally awarded a 3 rating when there was no evidence
suggesting deficiencies in the data.

Caution should be exercised when comparing two sets of 3-rated data, as
their levels of precision may be quite different. The reader should consult
both Table 2 and Appendix 1 for precision and error information.

4 RATING

Data received a rating of 4 if: they were measured to the precision
available with modern methods described in Sectiom 5.1; they had no evidence
of systematic or other errors recorded in the documentation; and they were
obtained using measurement instrumentation, methodology and techniques which
provide data that can be related to national or international standards.

Since standards tend to change, ratings of 4 were only grudgingly
awarded. In many cases, ratings of 3 were assigned because of lack of time
and/or sufficient documentation to be certain that a rating of 4 was
warranted. Some of these ratings may merit an increase to 4 after further
study of the data has been made. -
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0f all the physical oceanographic data that were inventoried, the bulk of
the data is temperature/salinity measurements. Until the early 1960's, water
samples were collected by bottle cast and salinities were determined by
titration. During most of the 1960's, salinities were generally determined
using conductivity bridges. From the late 1960's on, instruments which
measured conductivity and temperature in situ (CTDs) hecame the standard.
Salinity was then computed from the temperature and conductivity values.

CTDs with increased resolution have revealed gradations in salinity where
previous chemical analyses indicated homogeneous water. Since both bottle and
CTD data may have ratings of 3, caution must be used in any comparison.

Salinity determination depends on a standard. In the past this was
35%/00 Copenhagen water. However, variability in the standard and in the
calibration of the instrumentation often resulted in systematic errors of

0.02%/00 or more.

A new, practical salinity‘scale has recently been adopted (Lewis and

1978). A conductivity ratio is measured (the conductivity of the

Perkin,
Waters of the same

unknown to that of a standard laboratory-produced sample).
conductivity ratio at a given temperature and pressure are then defined to
have the same salinity. This reduces systematic errors in salinity. However,
most of the historical data remains subject to a ijOZO/oo accuracy

limitation.

Current—meter data were judged by the instrument characteristics,
response, and the deployment methods. The main causes of low ratings are
directional errors and contamination by mooring motion and wave-orbital

velocities.
6. SUMMARY OF DATA COVERAGE

6.1 SPATTAL COVERAGE, INCLUDING DATA DISTRIBUTION MAPS

- The locations of all measurements compiled to date are summarized for
bottle/CTD (Figure 4), current-meter (Figure 5), water—level (Figure 6), and

wave data (Figure 7).

The location maps of all temperature-salinity data have been split 1into
pre—-1970 (Figure 4a) and post-1970(Figure 4b). Prior to 1970, most
temperature—salinity data were obtained using bottle casts. Standard depths
at which data were collected were 0, 10, 20, 30, 50, 75, 100, 150, 200, 300,
400, 500, 600 m. Most of the post-1970 data were obtained using in-situ
profiling instruments having vertical resolution on the order of centimetres.
Temperature—salinity stations are most concentrated in Dixon Entrance,
southern Queen Charlotte Sound, Cook Bank, and the major inlets. Hecate
Strait and the nearshore and coastal channels adjoining Hecate Strait and
Queen Charlotte Sound have not been as heavily sampled. Apparent in Figure 4
are lines of stations across Queen Charlotte Sound and Hecate Strait. These

are lines traditionally occupied by oceanographic surveys.

Figure 5 shows the locations of all current measurements in this area.
Such measurements include those obtained from both moored current meters and
profiles, carried out from a vessel at anchor. The Douglas Channel system was
well covered by the Dobrocky Seatech Ltd. study (77-0042), and Burke
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Channel/N. Bentinck Arm by the Pacific Oceanographic Group in 1967 (67-0023)
using the barge Velella. More recently, current meters have been moored in
Queen Charlotte Sound, Dixon Entrance, Alice Arm and Hecate Strait.

The geographical distribution of water—level stations is fairly uniform,
although most are coastal or nearshore (Figure 6). Only recently have
offshore water—level records been obtained.

Wave measurements have been made in Dixon Entrance, Hecate Strait, Queen
Charlotte Sound, Observatory Inlet, and near Prince Rupert and Ritimat
(Figure 7). The earlier (1968) data in Hecate Strait were obtained from
drilling rigs, while the recent offshore data were obtained using Waverider or
similar-type buoys. ‘ :

6.2 SEASONAL COVERAGE, INCLUDING BI-MONTHLY MAPS

RBi-monthly station maps have been produced for temperature-salinity data
(Figures 8-13), and for current and water—~level data (Figures 14-19). 1In each
figure the locations of available measurements are plotted according to the
two-month period in which the data were obtained, beginning in January-
February, and continuing through to WNovember-December. In general, more data
were collected during spring and summer, than in fall-winter.

Temperature/Salinity

The inlets and fjords have peen .sampled most heavily during the May-
August period. The Kitimat and Observatory Inlet/Alice Arm systems have been
covered thoroughly, with stations taken during each bi-monthly period.
Offshore, most data have been obtained during April-October. The amount of
data drops off during the winter, reaching a minimum during the November-
December period. This is due to the stormy conditions often existing in these
waters during winter.

Current

Similar to the T/S distribution, current data in the inlets are
concentrated in the Burke Channel, Douglas Channel, and Observatory
Inlet/Alice Arm systems. However, only Observatory Inlet/Alice Arm and
Douglas Channel have been sampled in each bi-monthly period. Recent programs
by 10S have resulted in current records year-round for Hecate Strait, and
April-October records for Dixon Entrance.

Water—Level

The most obvious gap in water level coverage is winter data offshore 1in
Queen Charlotte Sound and Hecate Strait. Coverage by more-easily maintained
nearshore stations is generally widespread and year-round.

6.3 SYNOPTIC DATA SETS AND EXTENDED TIME SERIES
Synoptic Data Sets—Temperature/Salinity Data
In some years, the existence of two or more data sets collected at the

same time provides a combined data set with near-synoptic coverage over a
relatively large area. Data sets were considered near-synoptic if their
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The locations of temperature-salinity data collected during the
January - February period, all years (503 stations).
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Figure 11: The locations of temperature-salinity data collected during the

July - August period, all years (945 stations).
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Figure 13: The locations of temperature-salinity data collected during the
November — December period, all years (215 stations).
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Figure 15: The locations of all current-meter and water-level stations
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69 WL).
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The locations of all current-meter and water-level stations
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Figure 18: The locations of all current-meter and water-level stations
in place during the September - October period, all years

(263 CM, 141 WL)
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measurement periods overlapped significantly. The combined data sets may
improve coverage within a given area, extend coverage to a larger area, or
allow comparison of simultaneous processes in different areas. The shore
station data discussed in Section 3.1 are periodically synoptic. These data
are not included here. Listed below are near—-synoptic data sets by year and
general area of coverage. Only temperature/salinity data are considered.
Data sets followed by a question mark indicate uncertainty in the time period
or location of the measurements. Synoptic groupings within the same year are
sepatrated by a solid line.

List of Near-Symoptic Data Sets

Data Set Data Set
ID Area ID Area

1963 1977

63-0011A Burke Channel, 77-0042A Douglas Channel System
Dean Channel 77-00578B Hecate Strait

63-0018 Burke Channel, 77-00423B Douglas Channel System
North Bentinck Arm 77-0057C Hecate Strait

1982 1983

82-0025A Alice Arm, 83-0015 Alice Arm,
Portland Inlet Observatory Inlet

82-0036 Alice Arm, 83-0037 Alice Arm
Observatory Inlet

82-0061 Alice Arm

82-0039B Alice Arm

82-0064 "Alice Arm

82-0040 Alice Arm,
Observatory Inlet

82-0067 Alice Arm

Extended Time Series

Repeated measurements in the same area may allow long—term trends to be
detected and variability to be estimated. Repeated temperature and salinity
measurements have been made in several areas. The listing on the following
page provides, by area, extended series of data sets. The shore station data
also form extended time series; refer to Section 3.l.

6.4 CONCLUSIONS

This catalogue of physical-oceanographic data for the coastal waters off
British Columbia allows scientists and others to determine the coverage and
quality of data in any given area. One of the most striking conclusions of
this report is the large amount of relatively good temperature—-salinity and
water—level data that have been collected: approximately 8,500 temperature-
salinity stations and 200 extended time series records of water-level. Good
long-term current and surface-drift data are not as plentiful; however recent
programs by the Institute of Ocean Sciences have significantly lessened this
deficiency.




Dixon
Entrance

34-0001
37-0004
38-0002
48-0009
51-0012
51-0016
53-0015B
54~00124A
54—~0012B
54-0012C
55-0013
55-0020
55-0021
57-0007B
57-0008
57-0009
58-0008
58-0009
59-0011A
59—-0011B
59-0011C
60-0011
60-0012
61-0017A
61-00173
61-0018
61—-0019
61-0020
62-0015
62-0018
62-0025
65-0012
66-0022
67-0022
78-0049
78-0053
80-0051A
80-0051B
80-0051C
80~-0051D
83—-0002B
83-0036A
84~0001
84-0002
84-0006
84~0007

Hecate
Stralt

51-0012
53-0015B
54—0012A
54-0012B
54—-0012C
55-0013
55-0020
55-0021
58-0008
58-0009
59-0011A
59-0011B
59-0011C
60-0012
61-0017A
61~-0017B
61-0018
62-0015
62-0018
62-0025
66-0022
67-0022
75-0069
77-0057B
77-0057C
78-0049
78-0053
78-0054
79-0056A
79-00563B
80-0051A
80-0051B
80-0051C
80-0051D
83-00024
83-0035
83-00363B
84~0001
84-0002

36

Extended Time Series of

Temperature—Salinity Data

Queen Charlotte

Sound
36-0003  80-00514
50-0006  80-0051B
51-0012  80-0051C
51-0016  80-0051D
53-00158B  82-0051
54-0012A  82-0068
54-00128  83-00024
54-0012C  83-0036A
54-0012D  84-0001
55-0013
55-0020 Cousins
55~0021 Inlet
57-0007A
57-000738 61-0022
58-0007 420020
58-0009  72-00363
58-0014  74-0041
59-0011A  74-00504
59-0011C . 74-00508
60-0011 *  75-0063
60~0012
61-0016 .
67-0017A  pouglas/
67-00178 Gardoner
61~0018 Channels
61-0019
62-0015  51-0009
62-0016  §2-0020
62-0025 63-0011C
64-0010  £6-0013
65-0012  7-0009
66-0022  73-0026
67-0022  75-0061
68-0022 77-00424
68-0024  77-0042B
69-0030 77-0042C
69~-0031 77-0042D
70-0031  77-0042E
71-0037 77-0043
77-0057A  78-00294
77-0057B  78-0029B
77-0057C  78-0029C
78-0049 81-0023
78-0053
78-0054
79-0056A
79-0056B

Prince Rupert/
Porpoise’ Harbour

64~0012
67-0008
71-0028
72-0037
73-0031
73-0032
73-0047
74~0040A
74-0040B

74-0044 (1974-84)

77-0043
77-0058
77-0079
78-0037
79-0051
830-0052
31-0050
82-0045
82-0065
83-0038

Dean/
Burke
Channels

51-0009
56—-0008
63—-0011A
63-0011B
64-0018
65-0021
66-0013
66-0023
67-0023
69-0018
70-00205B
71-0046
72-0025
73-0049

Alice Arm/
Observatory Imnlet

51-0009
66-0013
74-0042
76-0050
76-0062
76-0063
77-0059
77-0076

77-0077

77-0078
80~00434A
80-0043B
81-0018
81-0024A
81-0024R
8§1-0054
81-0057
81~0058
81-0059
81-0060
81-0061
81-0062
81-0063
81-0064
81-0065
81-0066
81-0067
81-0068
82-0025
82-0034
82-0036
82-0037
82-0038
82-0039A
82-0039B
82-0040
82-0052
82-0053
82-0054
82-0055
82-0056
82-0057
82-0058
82-0059
82-0060
82-0061
82-0062
82-0063

820064
82-0066
82-0067
83-0003A
83~0003B
83~0014
83-0015
83-0037
33-0039
84-0005
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8. DATA INVENTORY TABLE

Table 2 presents a summary listing of the data sets included in this
inventory. The table lists all the data contained in the inventory
sequentially by data set number. Water—-property, moored current-meter,
surface-drift, water—level and wave data are completely catalogued. BT data
are not fully catalogued. However their existence has been noted in Table 2,
and their general distribution may be deduced from the pattern of stations for
a particular cruise, as they were usually collected at and along the track
between stations. Over—-the-side current measurements of short duration made
with fixed-depth or profiling current meters have not been fully inventoried,
however attempts were made to include all such data covering one tidal cycle
or more.

Fach column of the table contains the following information (symbols and
abbreviations used in each column are explained as well):

Column 1 - Data Set I.D.

- contains the data set identifier number, which is of the form yy-nnnn,
where yy are the last two digits of the year in which the data set was
collected, and nnnn is the sequential number of the data set for that
particular year. (The series of data set numbers applies to the whole
set of inventories; gaps may appear in the sequence in any one
inventory where data sets exist only in other areas or disciplines. A
data set which appears in two or more areas or disciplines will have
the same number in every case.) Data sets may be sub—divided by the
addition of a letter at the end of the number. Sub-divisions have been
used when different cruises have been grouped under one I.D. number, or
when different programs were conducted on the same cruise. In the case
of water—level stations, where data were collected at the same location
intermittently or continuously over more than one year, one I.D. number
has been used to represent the entire data set.

Column 2 — Ship or collecting agency
- contains the name of the ship (underlined), platform and/or agency.
Column 3 ~ Dates of measurements

- gives the dates spanning the period during which measurements were
taken in the area covered by the inventory. The year is given by the
first two digits of the data set number in column 1, unless the
measurement period spans the end of a year, in which case it is given
explicitly. Question marks mean the dates could not be confirmed,
generally due to poor/lack of documentation.

Column 4 - Quantity measured

~ lists the physical parameters measured in the data set. A quantity
followed by a ? means that reference to such a measurement was made but
no supporting details were available. Measurements identified as
"Current"” are Eulerian current measurements (made at a fixed location);
"Current drift” refers to Lagrangian measurements. "Current profiles”
are spot measurements at certain depths.
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Column 5 — Instruments or methods used

lists the instruments and methods used to make the measurements. The
entries appear opposite the names of the quantities they measure. A
question mark after the entry denotes an assumption, i.e. that the
method used was not explicitly stated and an assumption was made from
standard practice at the time. A question mark alone means that the

instrument used is unknown.

Column 6 — Estimate of data precision and accuracy

lists the estimates of the precision (repeatability) and accuracy for
each instrument opposite the entry for that instrument in column 5.
For instruments of a digital nature, the precision specified is hased
on the resolution of the instrument. Where possible, estimates made by

the original investigators are used. They are entered as two numbers
is the precision and ng the accuracy.

of the form +n + where n
Where investiédtv%% estimates were not available, "the following

special symbols and entries have been used:

[+n1;hq]: standard oceanographic methods were used, which would
- normally result in these wvalues. The techniques and

precision/accuracy used in this context are:

BT [0.2C°,0.2C°]
Reversing [0.02C°,0.03C°]
thermometer

Salinity - [0.29/00,0.2%/00]
Hydrometer .

Salinity - [0.5°/00,0.5%/00]
Refractometer

Salinity - [0.02°/00,0.04%/00]
Titration

Salinity - - [0.019/00,0.02°/00]

[The make/model of salinometer is often

Bench salinometer
unknown, but may be specified in Appendix

1]
High Quality | [+0.005,0.01C°], [+0.005,0.02°/00]
CTD/STD
ing @: manufacturer's specifications for that instrument.
?: an estimate has been given which is questionable for reasons

s}
detailed in Appendix 1.

The column is blank where no information was available and no

reasonable assumption could be made.
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Column 7 - Data rating number

- carries the data rating number assigned as explained in Section 5.

Columm 8 — Area

- lists the areas in which the majority of the measurements in the data
set were taken. (The areas are defined in Figure 1.)

Column 9 - Concurrent measurements

~ lists known measurements in other disciplines taken as part of the data
set. Further measurements may have heen taken, but were not discovered
while cataloguing the physical oceanographic data, and therefore cannot

be listed.
Column 10 — Source or reference

~ lists a primary source or reference for the data sets. Data sets held
in the data banks at the Marine Environmental Data Service, Ottawa or
at the National Oceanographic Data Center, Washington D.C. are
identified, respectively by the entries MEDS# and NODC# followed by the
data bank's identity number. A MEDS number alone does not necessarily
mean that the data are not stored at NODC. If MEDS does not have the
data then a NODC number is given if they are stored there.




TABLE 2: SUMMARY LISTING OF DATA SETS
Data Ship or Dates of Quaatity

Instruments or Estimate of data Data Area Concurrent .- Source or
Set collecting measure— measured methods used precision and rating measuremeats reference
I.D. agency ments ?=Unknowm accuracy nomber
03-0001  CHS Jan.1,1903- Water level ? ? 3 Chatham Sound MEDS WL Stn# 9390
Dec.31,1926
05-0002  CHS July 30,1905-Water level ? ? 3 Hecate Strait, MEDS WL Stn# 8976, 9195
Aug.31,