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PREFACE

To manage Canadian West Coast waters competently, there is a fundamental requirement to
review the sufficiency and suitability 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 ail existing
data sets; (ii) the actual scrutiny of the data themselves and the judgement of their utility for answering
management questions; and (jii) the analysis and interpretation of the best of these data.

This inventory, which indexes the biological marine mammal 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 Data Assessment Division (Institute of Ocean Sciences) and Marine
Mammals Section (Pacific Biological Station), Department of Fisheries and Oceans, as part of the Data
Inventory and Appraisal Program. Contract projects, supervised by government scientists and funded
by numerous federal agencies, have examined all known marine data sets which contain marine
mammal information obtained in the area 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 cxisting
data for whatever particular purpose contemplated, and in assessing the confidence to be place 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.

B.D. Smiley
Scientific Coordinator
Canadian West Coast Inventory and Appraisal Series
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ABSTRACT

Nichol, L.M., P.F. Wainwright, P.F. Olesiuk and B.D. Smiley. 1993. West Coast Data
Inventory and Appraisal. Volume 4. Dixon Entrance, Hecate Strait, Queen Charlotte
Sound and adjoining B.C. coastal waters: Biological Oceanography-Marine Mammals,
1862 through 1991. Can. Data Rep. Hydrogr. Ocean Sci., 37: (Volume 4) 321 p.

This volume is one of a group of catalogues designed to compile and appraise marine
data sets collected in waters off the west coast of Canada. For user convenience, the catalogues
have been organized with the 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
biology catalogues at once. The present volume deals with marine mammals only.

Data collection is a continuing process and further updates of the catalogues 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 .will be
continuously available upon request.

Key words: British Columbia, Dixon Entrance, Hecate Strait, Queen Charlotte Sound,
data, inventory, whales, dolphins, porpoises, seals, sea lions, sea otters.

SOMMAIRE

Nichol, L.M., P.F. Wainwright, P.F. Olesiuk and B.D. Smiley. 1993. West Coast Data
Inventory and Appraisal. Volume 4. Dixon Entrance, Hecate Strait, Queen Charlotte
Sound and adjoining B.C. coastal waters: Biological Oceanography-Marine Mammals,
1862 through 1991. Can. Data Rep. Hydrogr. Ocean Sci., 37: (Volume 4) 321 p.

Le présent volume fait partie d'un groupe de catalogues destinés a faire 1’inventoire de
et a évaluer les séries de données marines sur la cote ouest du Canada. Pour plus de commodité
la question traitée est structurée en trois grandes disciplines: physique, chimie et biologie. Les
catalogues sont présentés de fagon & faciliter la comparaison entre les sujets et les régions. Le
domaine est si vaste qu’il est impossible de fournier tous les catalogues en une seule fois; le
présent volume traite seulement la biologie.

La collecte des données est un processus permanent et il est prévu de mettre 2 jour ces
inventoires par la suite. Les lecteurs son invités 3 soumettre par écrit les corrections et les
additions a 1’éstablissement auteur. Ces corrections seront traitées en direct sur ordinateur et
incorporées aux listes qui pourront étre obtenus sur demande.

Mots-clés: Colombie-Britanique, Dixon Entrance, Hecate Strait, Queen Charlotte

Sound, data, inventoire, baleine, dauphin, marsouin, phoque, otarie,
loutre.
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VOLUME ABSTRACT

This inventory contains descriptions of measurements and observations made on marine
mammals in Dixon Entrance, Hecate Strait, Queen Charlotte Sound and the adjoining B.C
coastal waters between 1862 and 1991. It includes descriptions of data collected on 17 species
of cetaceans, four species of pinnipeds and on sea otters. Data on Steller sea lions, harbour
seals and killer whales are the most common among data sets. Enumerations of animals sighted
or killed and identification of species are the most common measurements made in the study
area, but the inventory also includes measurements concerning reproduction, morphometrics,
food, behaviour, age and physiology. The data descriptions are organized by data sets, where
a data set is a series of measurements or observations made by or compiled by one group of
people or one organization. A total of 112 such data sets were inventoried. Detailed
descriptions of these data including the dates and locations of sampling, details about the
collection and analysis methodology are organized chronologically in three tables and a series
of maps. A five level data rating system based on the methodology is described and has been
applied to each measurement. The rating is intended to give the user a general indication of data
quality. Data sets are indexed according to species, measurement type, geographical area, and
survey type. The sources or the original data as well as associated secondary references are
presented by data set identifier. Studies on captive animals, fishery impacts and chemical
analyses of tissues and organs have been excluded from this catalogue.

Key words:  British Columbia, Dixon Entrance, Hecate Strait, Queen Charlotte Sound, data,
inventory, whales, dolphins, porpoises, seals, sea lions, sea otters.



1. INTRODUCTION

This report is an inventory of marine mammal data collected in Dixon Entrance, Hecate
Strait, Queen Charlotte Sound and the adjoining B.C. coastal waters. Biological data on
cetaceans, pinnipeds and sea otters are included. The catalogue contains descriptions of all
known marine mammal field surveys, sightings and studies as well as compilations of stranding
information and descriptions of museum specimen collections. Measurements reported concern
numbers, identification of species, food, age, reproduction, morphometrics, - physiology and
behaviour. In total 112 data sets were catalogued covering the period from 1862 through 1991.
Information about these data are presented in a series of summary tables and maps.

Information has been compiled from a variety of sources including journal articles,
published and unpublished data reports and graduate theses, and personal communications.
Several unpublished data sets were obtained directly from researchers in the form of computer
data files. Three types of data are excluded from this catalogue; data collected on captive
animals, data on marine mammal impacts on fish and fishing gear and chemical toxicological
data on marine mammals. Among studies which include analysis of tissues and organs for
toxicological purposes only the measurements which are of a biological nature are fully
described. The toxicological measurements are noted as concurrent measurements and a detailed
description of these will appear in a future Chemical Oceanography catalogue in this series.

The objective of the inventory was to compile and catalogue all available data and
documentation describing marine mammal observations and data collections made in the study
area. The information is summarized and the data quality objectively appraised on the basis of
the methodology used. The inventory is intended as a detailed directory to existing data on
marine mammals in the study area and therefore it does not include actual data or statistical
summaries of data.

It is intended that the inventory will assist researchers, environmental managers and
others to locate existing data that may be of use to them. Information about new data sets or
about omissions or errors in the catalogue should be addressed to the Data Assessment Division
at the Institute of Ocean Sciences.

2. STUDY AREA

The study area (Figure 1) generally conforms to the boundaries of the Department of
Fisheries and Oceans Fishing Zone 3. It is bounded to the west by a line from Cape Muzon on
Dall Island to Langara Point on Langara Island, a line from Rhodes Point to Cape Knox on
Graham Island, a line north-south through Skidegate Channel at 1320 18.5° W, a line north-
south from the eastern shore of Rose Inlet on Moresby Island to Kunghit Island at 131c 07° W,
then following the western boundary of Fishing Zone 3 from Cape St. James to Triangle Island
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Figure 1. The study area boundaries and geographical place names mentioned in the text.



(Scott Islands) and then to Cape Russell on Vancouver Island. It is bounded to the south by a
line from Cape Sutil on Vancouver Island to Cape Caution on the mainland. To the north, the
study area is bounded by a line which follows the Canada-U.S.A. border from Cape Muzon east
to Wales Island and then north through Tongass Passage, but departing from the international
border at its northwestern extent in Tongass Passage thence to Fillmore Island and then
following the northern shore of Pearse Canal through to Portland Canal.

The study area includes Dixon Entrance, Hecate Strait, Queen Charlotte Sound and the
adjoining coastal waters of British Columbia. Thomson (1981) provides a good overview of the
oceanography of the area. The majority of the area has oceanographic characteristics of a semi-
exposed marine environment, but modified considerably by estuarine processes. The infiuence
of freshwater discharge is most pronounced in Dixon Entrance in the spring and summer due
to discharges of the Nass and Skeena Rivers. Fjords and inlets in the area are often
characterized by sea bottom sills and estuarine circulation driven by freshwater input from
runoff. Most of the area overlies the continental shelf and has water depths less than 200m
aithough troughs, having depths greater than 300m, extend into Dixon Entrance and Queen
Charlotte Sound.

3. CATALOGUING METHODOLOGY

Data sets from the study area were identified from the literature and through contact with
researchers (refer to Appendix D). An extensive review of the literature was made to identify
existing published data sets and to locate secondary references that might lead to data sets. At
the same time a list was made of researchers, consultants and other individuals who might have
or know of data and these individuals were contacted. Thus data sets information was collected
from both published and unpublished sources. The cut-off date for inclusion of a data set in this
catalogue was June 1991.

Each data set that was identified for inclusion in the catalogue was examined for the
following types of information: the dates and locations where the measurements or observations
were made, who did the sampling, the species that were reported, the types of measurements
or observations that were made and the methods that were used. Measurement types identified
in this inventory are classified according to the ten standard parameter categories developed in
the biological catalogues of the Arctic Data Compilation and Appraisal Program (ADCAP).

The measurement types identified in this inventory are given in Table I. With one
exception, each measurement type listed represents one measurement type described among data
sets. Many were common among data sets e.g. Identification of species and Numbers seen per
location. The measurement type Detailed external measurements is, however, a category for
such body measurements as projection of lower or upper jaw, or fluke insertion to notch. As
there were so many different detailed measures and most were unique to a data set and many



Table I Types of marine mammal measurements and observations type
which have been collected in the study area.

Parameter Measurement

Age Age-sex class
Fusion of epiphysis
Number of annuli in teeth

Food Identification of prey
Identification of prey from scats
Identification of stomach contents
Stomach fullness
Volume of stomach contents
Weight of stomach contents

Identification Identification of individual animals
Identification of pods
Identification of species
Photo-identification of individual animals

Morphomertics Body length
Body weight
Chestgirth
Detailed external measurements *
Foreflipper and hindflipper length
Foreflipper and hindflipper width
Number of baleen plates
Width of flippers
Width of flukes

Movements Direction of travel
Number of animals recovered with tags

Numbers Number captured per location
Number collected per location
Number killed and lost per location
Number killed per location
Number of births
Number of copulations
Number seen per location
Number tagged at site
Number wounded and lost per location



Table I: Cont’d
Parameter
Parasites

Reproduction

Behaviour

Physiology

Measurement
Identification of parasites

Condition of ovaries

Diameter of follicles

Foetus length

Foetus sex

Foetus weight

Presence/absence of corpus luteum
Presence/absence of foetus
Reproductive condition

Status of active and inactive horn
Thickness of gonads

Thickness of mammary glands
Weight of gonads

Weight of ovary

Width and length of gonads
Width and length of uterine horn

Activity of cows

Foraging

Identification of discrete calls
Surface behaviour

Territorial boundary displays

Blubber thickness
Lactating

Moult stage
Pathology of organs

* A list of the specific measurements is given in Appendix A.



were poorly documented, there was little advantage to the user by treating each one separately.
A list of the specific detailed external measurements is given in Appendix A.

Throughout the report, the terms measurement and observation are used almost
interchangeably. An observation is defined here as a visual measurement made without the aid
of a measuring device or other apparatus. Measurements of this type include counts,
identification of species and behavioral observations. Measurements requiring some type of
measuring device include morphometric, reproductive, food, age and physiological
measurements.

4. HISTORY OF DATA COLLECTION
4.1 SPECIES COVERAGE

Seventeen species of cetaceans, four species of pinnipeds and sea otters are represented
among the data sets. Their scientific names are given in Appendix B. Steller sea lions, harbour
seals and killer whales are the species most commonly reported in data sets (Figure 2).
However, the occurrence in a data set is only a crude measure of species representation because
data sets vary enormously in size and completeness. For example, one data set may contain
three years of reproductive, age and morphometric data but it has the same representation as a
data sets containing one incidental sighting. For many of the species reported, data consist
almost exclusively of incidental sightings or catch statistics. The only species that have actually
been the subject of studies or surveys in the study area are Steller sea lions, harbour seals, killer
whales, northern fur seals and sea otters (once).

Most studies on Steller sea lions and harbour seals have been made by the Department
of Fisheries and Oceans (DFO). The Department of Fisheries and Oceans has been the main
collecting agency of all data in the study area. Over half of the data sets (60 of 112 data sets)
identified contained data collected or compiled by the Department of Fisheries and Oceans or
its historical counterparts.

4.2 GEOGRAPHIC COVERAGE

Sampling has occurred throughout the study area, but most studies and surveys have been
made in coastal waters (Figure 3). This tends to reflect the coastal distribution of species, such
as Steller sea lions, harbour seals and sea otters. In addition, the protected coastal waterways
are the main routes used by vessels travelling on the B.C. coast; hence, there were generally
more sightings made in coastal areas that in open water. Sampling stations in Hecate Strait,
Dixon Entrance and Queen Charlotte Sound were largely commercial whaling catches, pelagic
fur seal research and incidental sightings from Canadian and American fisheries vessels.



babu Baird's beaked whale
blue Blue whale

comd Common dolphin

cubw Cuvier’s besked whale
dalp Dall’a porpoise

fire Fin whale

praw Gray whale

herp Harbour porpoise

hars Herbour seet

hume  Humpback whele

kil Killer whate

mine Minke vhaie

noes Northern stephant sest
nofs Northern fur sest
puwsd Pecific white-sided dolphin
ripy Right whatle

risd Risso’s doiphin

50 1 sead See otter P
safw Sef whale :
8 45 1 sfpu  Short-finned pilot whale -
@ 401 spew Sperm wvhale ES
@ stsl Steller ses lien
® 351 unce Unidentified cetecesn '
3 30{ wel Unidentified pinniped 5
5 2o 4 3
2151 ' ' 4
" 1l
ﬂmmgmiﬂﬂﬂﬂ winl RIS R T=Inl 2 INIZ]
3 2 T 8 3 3 B2 2 3 2 B 8B 3R 2 2 2B G 'E.
§3§88:cghigsgreietdafgris

Figure 2. Frequency distribution of species reported in data sets.

® AD siations (4114.)

Figure 3. Distribution of all observation/measurement stations.
8



4.3 TRENDS IN DATA COLLECTION

Historically, there has been little interest in the study of marine mammals for purely
scientific or even management purposes. In particular, northern fur seals, large whales (blue,
fin, humpback, sei and sperm whales), harbour seals and Steller sea lions were viewed as a
resource to be harvested or as a threat to other resources in the study area. Very little data were
collected before the 1940°s and what was collected were mostly enumerations and identifications
of species. The numbers measurements from this period are almost exclusively kill statistics of
these species for commercial or management purposes (Figure 4a-4c).

The northern fur seals were hunted pelagically for their fur between 1886 and 1911.
Most of the catch was taken west of the study area but a small proportion was taken in Queen
Charlotte Sound near Cape St. James. Pelagic fur sealing was banned after 1911.

Blue, fin, humpback, sei and sperm whales were hunted commercially in the study area
between 1910 and 1967. Whalers operated from two stations in the Queen Charlotte Islands;
Rose Harbour (1910 to 1943) and Naden Harbour (1911 to 1942). Detailed catch records,
however, which include the location of capture and sex and length of each animal are only
available from 1924 to 1928. In 1948 the last B.C. whaling station opened at Coal Harbour on
Vancouver Island. Whalers from Coal Harbour hunted in the study area until the station closed
in 1967 and commercial whaling ceased on the west coast of Canada.

Harbour seals were hunted commercially for their fur during two periods: 1879 to 1917,
and 1963 to 1968. Between 1948 and 1972 the Department of Fisheries controlled the harbour
seal population through management hunts, on-going predator control programs and bounty
hunting. The purpose of these activities was to reduce the seal’s impact on salmon fisheries.

In 1913 the B.C. Fisheries Commission made the first sea lion census in B.C. The
purpose was to assess the size of the population and its impact on salmon fisheries. As a result
of the survey, a bounty was placed on the sea lion in 1915. In subsequent years the federal
Department of Fisheries (now DFO) conducted management kills at rookeries and haulout sites.
Commercial hunting did occur but generally met with little financial success because of poor
markets for fur and meat.

Aside from kill statistics, data collected before the 1940°s are few and are generally based
on incidental sightings or strandings. Little was known about such species as elephant seals,
killer whales and Pacific white-sided dolphins. There are several reports of these species that
are based on sightings and strandings from this period.
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A study in 1945 and 1946 on the biology of the harbour seal on the Skeena River
represents the first research for the purposes of management to be conducted in the region. The
research was carried out by H.D. Fisher, then a graduate student at the University of British
Columbia, and the work was supported by the Department of Fisheries. The study included a
population census, a examination of stomach contents, morphometric measurements and a survey
of local fishermen to determine damages and losses due to harbour seals (Fisher 1952).

Fisher’s study marks the beginning of this type of research by the Department of
Fisheries. During the period 1940 to 1970 there was a notable increase in the collection of data
on diet, reproduction, age and morphometrics by both government and non-government agencies
(Figure 4a). Much of this work was done by the Department of Fisheries at the Pacific
Biological Station (PBS) in Nanaimo, B.C.. Since the 1950’s the Marine Mammal Unit at the
Pacific Biological Station has been responsible for the majority of marine mammal studies and
surveys carried out by the Department of Fisheries in B.C..

From 1948 until 1967, the Marine Mammal Unit coordinated the collection of biological
data on whales processed at the Coal Harbour whaling station. As a member of the International
Whaling Commission, Canada was required to collect basic biological information from every
whale landed. The minimum data required were date and location of capture, species, sex,
length, stomach contents, foetus length and foetus sex. As well as monitoring the collection of
these basic data, Fisheries researchers conducted studies in several areas including the
reproductive biology of fin whales and ageing techniques for baleen whales (Pike 1953; Pike
1963).

In the mid 1950°’s the Marine Mammal Unit began systematic aerial sea lion surveys
using photography to record the number of animals at each rookery. Such surveys are still made
routinely by the Department of Fisheries and Oceans. There were 22 such surveys made
between 1955 and 1989. Figure 5 shows the rookeries and haulout sites used by Steller sea
lions in the study area. Prior to this, sea lion surveys were made from boats by the Field
Services Branch of the Department of Fisheries. Typically these early surveys were made in
conjunction with management or commercial hunts.

During the 1950’s and 60’s, the Pacific Biological Station began studies of sea lion
reproductive biology, growth rates and population movements. Animals were captured largely
at rookeries, often in conjunction with hunting activity. Pups were captured live and tagged but
little or no effort was made to recaptured or resight them and the data from these two efforts are
not published.

During this same period the Marine Mammal Unit participated in an international
research program as Canadian representatives at the North Pacific Fur Seal Commission. The
purpose of the research was to gather background information on the distribution, feeding and
relative abundance of the fur seal to aid in the management of the North Pacific stocks (Lander
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30 am

Figure 5. Geographical locations of rookeries (@), year-round haulouts (0), and
major (e) and minor (s) winter sites of Steller sea lions on the north
coast of British Columbia (from Bigg 1984).
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1981). Data on fur seals collected within the study area by Canada form one data set in this
catalogue. A second data set contains the data collected simultaneously by United States
biologists. Combined the Canadian and U.S.A. fur seal pelagic data represents a large and
comprehensive marine mammal data set.

In the early 1970’s, both harbour seals and Steller sea lions received protection from
hunting. This ended commercial and management hunts, and limited biological studies involving
the killing of animals for study purposes. Since the 1970’s, the Department of Fisheries has
concentrated largely on aerial census work of harbour seals and Steller sea lions as well as
observational surveys of killer whales and some survey work on sea otters. Recent studies of
harbour seal diet, for example, rely on analysis of scats rather than stomach contents (Olesiuk
et al. 1990c).

In the mid-1970’s, the Department of Fisheries began investigating the abundance and
distribution of killer whales in coastal B.C. Photo-identification techniques were devised to
facilitate recognition of individual killer whales. This has allowed detailed long term studies
of the social organization (Bigg er al. 1990) and population parameters (Olesiuk ez al. 1990b)
of the B.C. killer whale population. Interest in the study of killer whales has grown markedly
among university and other non-government organizations since the 1970’s. Although the
majority of killer whale research has occurred on the south coast of British Columbia, there have
been two surveys in the study area between 1989 and 1991, as well as the temporary
establishment of two remote shore based acoustic monitoring stations to record killer whale
vocalizations during the 1980’s.

Since 1970, virtually all research both government and non-government has been of an
observational nature. The marked increase in the number of data sets containing enumeration-
type data and the decline in the number of data sets containing age, food, morphometric or
reproductive type data is apparent in the decade 1970 to 1979 (Figure 4a,4b). During the 1970’s
two behavioral studies of Steller sea lions were made by graduate students from U.B.C. under
the direction of Dr. H.D. Fisher.

Over the years there have been several independent efforts to compile incidental marine
mammal sightings and stranding information. Several agencies have collected this type of data:
the Department of Fisheries, U.S. National Marine Fisheries Service, the Stranded Whale and
Dolphin Program of B.C., Canadian Wildlife Service, Vancouver Aquarium and the Royal
British Columbia Museum. This has occurred in conjunction with increasing interest by the
general public in marine mammals and hence an increasing willingness to record sighting and
stranding information. With the exception of harbour seal diet studies using scats (Olesiuk ef
al. 1990c), most reproductive, physiological and diet data collected in the study area in the last
decade have come from samples taken from incidentally stranded animals (Figure 4a). As there
are little data available on most of the species known to occur in the study area, compilations
of incidental sightings are, despite their limitations, often viewed as valuable data.
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5. GENERAL ORGANIZATION OF CATALOGUE
5.1 DATA SETS

The catalogue is organized as a series of data sets beginning with the year 1862 and
ending with the year 1991. The concept of a data set is, to some degree, a convenience of
cataloguing. It allows a collection of data to be properly described and provides continuity
among the three summary tables in the catalogue. In general terms a data set is a collection of
results from field measurements or observations that have some unifying characteristic(s). The
most common example is a series of results collected by a researcher during a study and
reported in one publication. Whether a particular series of data are split into several data sets
or grouped into one data set reflects a cataloguing choice and will not affect the users ability to
locate specific data. The data sets described in this catalogue are of two types. The first type
are data sets which contain data collected on one or a series of surveys made consecutively using
essentially the same methodology. The second type of data sets are compilations of catch or kill
statistics or incidental sightings, stranding information and/or museum collections. Data sets of
this second type are defined by the agency, organization or individual that has compiled them.
These data sets often spans many years and the data have been collected by a variety of
individuals often using different methods. Typically there is little or no documentation about
methods hence there is no benefit to the catalogue user from splitting such compilations into a
series of data sets.

Each data set in the catalogue has been assigned a unique code number that identifies the
data set throughout the catalogue. Data set numbers are of the form YYYYXXXX, where
YYYY is the first year in which data were collected and XXXX is a unique identifier assigned
by the Institute of Ocean Sciences. Where the sampling methodology or effort in one data set
has been documented and it is clear that it has not been consistent among years, the program is
considered to be a series of subsets each of which is assigned the same data set identifier but
differentiated with a single letter suffix e.g. 19726001A.

5.1.1 TABLES

The catalogue comprises four information tables followed by supporting map figures
showing the locations where measurements in each data set were made. There are also a series
of indices to aid the user in searches. Table 1 provides a an overview of each data set. It
indicates the collecting agency, the period covered, the platform used, the general geographical
areas where collection or observations occurred, the species reported, the biological parameters
measured and any concurrent measurements that were made. Table 2 describes the types of
measurement or observation that were made and the methods used. Each type of measurement
on each species is also assigned a quality rating code based on an evaluation of the methodology.
In some cases there are notes about the rating for clarification. Table 3 is a detailed list of the
sampling dates, locations and survey types, including geographic place names and/or coordinate
locations. Table 4 is a list of primary and secondary references and sources bibliography for
each data set.
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The locations of all sampling stations are plotted on maps of common scale. Each map
shows the locations were measurements or observations from one or more data sets were made.
In the case of large data sets spanning many years, there may be several maps used, one for
each year or a group of years. Indices are provided in Section 13; the data sets have been
indexed by: species, measurement type, geographic area and survey type to facilitate
identification of data of a certain type or on a certain species.

5.2 SAMPLE USE OF THE CATALOGUE
The user should make use of the species, measurement type geographic and survey type
indices in Section 13. These are intended to aid in thorough and quick searches of the

catalogue.

Example 1. Searching for data on a species: e.g. killer whales

Step 1. Consult either the Species Index (Section 13) or Table 1 by scanning the column
labelled "species”. Note the data set identifiers for killer whales.

Step 2. Consult Table 2 for each data set identifier selected to get additional information
on the killer whale measurements, their collection and analysis methods and the
data quality.

Step 3. Refer to Table 3 for each data set identifier selected to determine the survey types

used and the specific geographic locations where killer whale data were collected.
In addition, consult the maps, using the data set identifiers selected, for a quick
overview of the geographical area covered by each data set.

Step 4. Consult the Table 4 by data set identifiers, to identify the reports, publications or
sources where the data can be obtained.

Example 2. Search for specific measurement data: e.g.identification of stomach contents.

Step 1. Consult the Food Measurements Index (Section 13) and note data sets
corresponding to identification of stomach contents. Check the index to make
sure that there are not other similar measurements that may be of interest (e.g.
identification of prey from scats). Or consult Table 1 and scan the column
marked "Parameter” for data sets with food data in them.

Step 2. Consult Table 2 using the data set identifiers selected to provide additional details
of the sampling procedures and the methodology. Also note the species examined
and the data quality.

Step 3. Consult Table 3 and/or the maps using the data set identifiers to determine the

geographic locations where measurements were made.
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Step 4.

Continue as in Example 1.

Example 3. Search for data from a certain geographic area: e.g. Fitz Hugh Sound.

Step 1.

Step 2.

Step 3.

Step 4.

Consult the Geographic Index (Section 13) and note data sets from Fitz Hugh
Sound. Data sets that are listed under very broad areas, (e.g. North Coast, or
Central Coast), should also be included initially. Alternately consult Table 1 and
scan the "areas” column for the area of interest again initially including broad
areas that encompass Firz Hugh Sound. If the location of interest is not listed
in the geographic index then go directly to step 2.

Consult Table 3 and the maps using the data set identifiers selected to determine
if station detail is sufficient for your use.

Consult Table 2 using the data set identifiers selected to get additional details of
the measurement types, the corresponding methodology used, the species studied,
and the data quality.

Continue as in Example 1.

Example 4. Search for a specific survey type: e.g. systematic aerial survey.

Step 1.

Step 2.

Step 3.

Step 4.

Consult the Survey Type Index (Section 13) and note data set identifiers
corresponding to systematic aerial surveys.

Consult Table 1 using the data set identifiers selected to determine if the study
may be of interest to you. Consult Table 2 using the data set identifiers selected
to get information about the specific measurements and the data quality.

Consult Table 3 using the data set identifiers selected to determine whether the
data set contains many or only a few data collected during an aerial survey.
Consult the maps using the data set identifiers for a quick reference to the
distribution of sampling stations.

Continue as in Example 1.
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6. DATA QUALITY RATING SYSTEM
6.1 DATA QUALITY

The primary objective of the data quality rating system in the ADCAP/WESCAP series
has been to classify data in such a manner that data of comparable quality can be readily
identified. It is expected that users of this catalogue will be seeking data which they can use,
for example, to test a hypothesis or for an environmental review process and it is likely that the
intention will be to analyze the data for a different purpose than was intended by the original
researcher. It is always necessary to know the precision and accuracy of measurements or
observations, otherwise the power to test hypotheses may be limited and biases in data sets may
lead to false conclusions.

Precision is defined as the random variation among repeated measurements of the same
animal, organ, tissue, etc. The smaller the differences among repeated measures the better the
precision. Accuracy is the measure of how close the measurement results are to the true value.
It is possible for a measurement to have good precision but poor accuracy and vice versa. For
example, if there is a sea lion census made with two observers, each counting simultaneously
and their counts are always very close then the census measurements have a high degree of
precision. Typically this would be expressed as a standard deviation. Low precision would
occur where the two counts varied randomly, sometimes the same, sometimes one higher than
the other. Poor accuracy would result, for example if both observers consistently reported low
values.

Where accuracy of measurements is well defined, it is possible to correct for biases
between measurements and then pool the data for some specific analysis. However, low
precision cannot be remedied. Generally, it is better to exclude a low precision data set from
an analysis rather than accept the loss of statistical power to formulate conclusions.

The biological data summarized in this catalogue have been appraised using a system that
rates measurements or observations on the basis of the methodology. The rating system
comprises 12 questions designed to review all aspects of methodology that influence the
precision and accuracy of the measurements or observations. There are five possible quality
ratings on a scale from 0 to 4. Section 6.2 defines the ratings, section 6.3 describes the manner
in which they are assigned and section 6.4 discusses each of the 12 questions. The resulting
ratings are presented along with a description of the methodology in Table 2 (Section 9).

The user should be aware that ratings are assigned independently of the representativeness
of the measurements. Hence the user must still confirm that data are appropriate for the
intended use or application. For example, teeth collected for ageing from ten harbour seals from
the Skeena River may have received a 4 rating (the highest rating), however this does not mean
that these data are sufficient to describe the age structure of the Skeena River harbour seal
population,
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6.2 DEFINITION OF THE RATING SYSTEM

The five data ratings are similar to those used in all WESCAP and ADCAP inventories.
Rating Score Definition

0 Data are found (or judged) to be wrong or have been lost or discarded.

1 Data are suspect and probably not internally consistent; trends or patterns within
the data are likely not real.

2 Insufficient information is available to assess the data; in some cases, information
may exist but was not available to this study.

3 Data are, or appear to be internally consistent; patterns or trends within the data
are probably real, but comparison with other data sets may be difficult.

4 Data are internally consistent and are sufficiently standardized or tied to a
reference that comparison with other data at this score should be possible; or data
are archived and available for reexamination and can potentially be standardized.

The scheme is not truly hierarchical because a rating of 2 is not necessarily better than
a 0 or 1 rating. The scheme, however, is presented this way to maintain continuity with other
catalogues in the series.

6.3 SUMMARY OF RATING ASSIGNMENT METHODS

Fifty-nine (59) different measurement types were identified in this data compilation
(Table 2). The data examined are from 112 data sets consisting of 666 measurements made on
different species. To assign data quality ratings to each measurement 12 questions were asked
about the methods (Figure 6). In some cases, however, discussion with the researchers or with
colleagues of deceased researchers indicated that the methods used, although not well
documented, were appropriate. Measurements rated in this manner are identified in Table 2 by
a Note under Comments.

The questions used to rate measurements examine the factors that can affect data quality.
Many of these factors were previously identified in rating systems developed and used in the
ADCAP marine mammal catalogues (Norton e al. 1987; Harwood et al. 1986). Since not all
questions in Figure 6 are relevant to all measurement types, a bypass system was used (Table

).

For each of the 12 questions in the rating system there are at least two possible answers
(YES or NO) and often three or four answers (YES, N/S, N/A, and NO). The answer "YES"
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Ouestion 1.

Question 2.

Guestion 3.

Question &.

ousstion S.

OGuestion 6.

Guestion 7.

Ouestion 8.

Question 9.

Question 10.

OGuestion 11,

Guestion 12,

Figure 6. Data Rating Chart.

Vere the collection of semples and/or the making of field cbservations adequetely documented?

Yes No
(22
)
Vas equipment used to make the measurement or observation sufficiently documented?
Yes M/A No
)
[}

Vere observetions or measuremsnts mede under eppropriate conditions and {f mot, were deviatfons
recorded so that dats collected under unsuftable conditions can be discriminated from other dats?

Yes N/A N/s No
(2 [@D]
3
Were methods of sarpling or obssrvation sppropriate for the type of measurement and animal messured?
Yes No
()]
[}

1f sore than one cbserver uas involved, vas an effort made to quantify di fferences betwsen cbservers
snd/or to standardize cbservstions (eg. through training or prequalificetions)?

Yeas /s No
3) 3

[}

Are some results estimates while others are counts, and if 20, was ft clearly reported which were
estimetes?

Yes W/A N/s No
3 (32

[}

1s there sufficient information avsflable to assess the |fkelfhood that the fdentificetion was correct?

Yas N/A w/s No
) 2)
3
Vere storage and handling of sasples adequately documented?
Yes N/A No
(2)

3
Vere samples stored and handled appropristely?

Yes N/A No
(0)
3
Vere methods of anslysis adequately described?
Yes N/A No
£2)

3
Vere methods of analysis appropriste for the type of measurement mede and the animel messured?

Yes N/A No
(0)
[
1s information availabla to sssess tha sccuracy and precision of the messurements?
Yes N/A /s No
{8) 6 [¢3] 3

N/A = not applicable, W/ ® not specified
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TABLE II: Questions Not Applicable to Certain Measurements

N/A N/A N/A N/A N/A
Number of births - - N/A N/A N/A
Number of copulations

Number seen per location

QUESTIONS
MEASUREMENT TYPE £1 #2 £3 #4 £5 _#6 #7 #8 _£9 #10 #£11) £12
Activity of cows - - - - - N/A N/A N/A N/A - - -
Age-sex class - - - - - N/A N/A N/A N/A - - -
Blubber thickness - - N/A - N/A N/A N/A N/A N/A - - -
Body length - - - - N/A N/A N/A N/A N/A - - -
Body weight - - N/A - N/A N/A N/A N/A N/A - - -
Chestgirth - - - - N/A N/A N/A N/A N/A - - -
Condition of ovaries - - - - N/A N/A N/A - - - - -
Detajiled external measurements - - - - N/A N/A N/A N/A N/A - - -
Diameter of follicles - - N/A - N/A N/A N/A - - - - -
Direction of travel - N/A - - N/A N/A N/A N/A N/A - - -
Foetus length - - - - N/A N/A N/A N/A N/A - - -
Foetus sex - N/A - - N/A N/A N/A N/A N/A - - -
Foetus weight - - - - N/A N/A N/A N/A N/A - - -
Foraging - - - - - N/A N/A N/A N/A - - -
Fore and hindflipper width - - N/A - N/A N/A N/A N/A N/A - - -
Fore and hindflipper length - - N/A - N/A N/A N/A N/A N/A - - -
Fusion of epiphyses - - N/A - N/A N/A N/A - - - - -
Identification of discrete calls - - - - N/A N/A N/A - - - - -
Identification of individual animals - - - - - N/A N/A N/A N/A - - -
Identification of parasites - - N/A - N/A N/A N/A - - - - -
Identification of pods - - - - N/A N/A N/A - - - - -
Identification of prey - - N/A - N/A N/A N/A N/A N/A - - -
Identification of prey from scats - - - - N/A N/A N/A - - - - -
Identification of species - N/A - - - N/A - N/A N/A - - -
Identification of stomach contents - - N/A - N/A N/A N/A - - - - -
Lactating - - N/A - N/A N/A N/A N/A N/A - - -
Moult stage - - - - N/A N/A N/A - - - - -
Number captured per location - N/A N/A - - - N/A N/A N/A - - -
Number collected per location - N/A N/A - - - N/A N/A N/A - - -
Number killed & lost/location - N/A N/A - - - N/A N/A N/A - - -
Number killed per location - N/A N/A - - - N/A N/A N/A - - -
Number of animals recov. with tags - - - - N/A N/A N/A N/A N/A - - -
Number of annuli in teeth - N/A - N/A N/A N/A - - - - -
Number of baleen plates - N/A - - - -

- - N/A N/A N/A
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Table II: Cont’d

QUESTIONS
MEASUREMENT TYPE £1  #2 #3 #4 5 6 £7 #8 #9 £10 £11  £12
Number tagged at site - - N/A - N/A N/A N/A N/A N/A - - -
Number wounded & lost/ location - - - - - - N/A N/A N/A - - -
Pathology of organs - - N/A - N/A N/A N/A - - - - -
Photo-identification of individual animals - - - - N/A N/A N/A N/A N/A - - -
Presence/absence of corpus luteum - - N/A - N/A N/A N/A - - - - -
Presence/absence of foetus - N/A N/A - N/A N/A N/A N/A N/A - - -
Reproductive condition - - N/A - N/A N/A N/A - - - - -
Status of uterine horns - - N/A - N/A N/A N/A - - - - -
Stomach fullness - - - - - N/A N/A N/A N/A - - -
Territorial boundary displays - - - - - N/A N/A N/A N/A - - -
Thickness of gonads - - N/A - N/A N/A NR/A - - - - -
Thickness of mammary glands - - N/A - N/A N/A N/A N/A N/A - - -
Surface behaviour - N/A - - - N/A N/A N/A N/A - - -
Volume of stomach contents - - N/A - N/A N/A N/A - - - - -
Weight of gonads - - N/A - N/A N/A N/A - - - - -
Width and length of gonads - - N/A - N/A N/A N/A - - - - -
Weight of ovary - - N/A - N/A N/A N/A - - - - -
Weight of stomach contents - - N/A - N/A N/A N/A - - - - -
Width of flipper - - - - N/A N/A N/A N/A N/A - - -
Width of fluke - - - - N/A N/A N/A N/A N/A - - -
Width and length of uterine horns - - N/A - K/A N/A N/A - - - - -
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to a question, means that the information relevant to this question is available and that the
answer is affirmative. This is the best response to the question. The answer N/A means the
question is not applicable or relevant to the particular measurement. The "NO" and "N/S" (not
specified) answers are the worst or poorest responses to the question and measurement ratings
are down-graded as shown in Figure 4, The final rating assigned is the lowest grade received
at any of the questions.

If a measurement is not down-graded before the last question regarding precision and
accuracy, then the answer to this question determines whether a 3 or 4 rating is assigned. The
last question examines whether the methods used are capable of producing precise and accurate
data, whether precision and accuracy of the data were investigated, and whether the data are
internally consistent (precise) and either accurate or sufficiently standardized to enable
comparison with another data set. If there is evidence that the data are internally consistent and
are accurate, tied to a reference or can potentially be standardized then the measurement receives
a rating of 4; otherwise a rating of 3 is assigned. This was the most subjective aspect of the
rating system and relied on the authors’ judgement. To allow the reader to identify the aspects
of a measurement methodology that resulted in a down-graded rating, the ratings are presented
in Table 2 (see Rating) along with the question numbers where the measurement failed (see
Criteria Failed). For example, if a measurement receives a rating of 2 because it was down-
graded at questions 2, 3 and 7, then a 2 appears under Rating and 2:2,3,7 appears under Criteria
Failed. a

6.4 DATA RATING QUESTIONS

The 12 questions about a measurement’s methodology are described here. The questions
are presented in three sections. Questions related to field methods and sample collection,
questions related to storage and handling of samples and materials, and questions related to
analysis.

6.4.1 FIELD METHODS AND SAMPLE COLLECTION - Questions 1, 2, 3, 4, 5,
6 and 7

Question 1: Were the collection of samples and/or the making of field observations
adequately documented?

Measurement information is evaluated to determine if there is enough information to
evaluate the field methods, by answering questions 2 through 7. Generally enough information
is needed so that a qualified individual could duplicate the work. For example, when examining
data from a Steller sea lion census it is important to know such basic information as whether the
census was made from a plane or a boat and if the estimate was made visually or made later
from photographs. This is important because the observer in a boat has a smaller field of view
and would generally see fewer animals. Visual estimates of numbers of animals are estimates
whereas numbers can be counted precisely from a photograph.
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Question 2: Was the equipment used to make the measurement or observation sufficiently
documented?

For some types of measurements, it is important to have information about the type of
equipment used. For example, the field of view varies among different types of aircraft such
that animals may be easily observed from one aircraft, while from another, several passes may
be required (potentially disturbing the animals) before all the animals are counted. Or for
example, standard body length measurements taken using a rope with a knot to indicate the
length are usually not comparable to measurements taken using a measuring tape, because ropes
often stretch when wet. Behavioral observations made with the naked eye may be less detailed
than those made using binoculars or a spotting scope.

The amount of detail necessary in documentation varies with the measurement type. For
example, the equipment used to remove a whole stomach from a fur seal for subsequent diet
analysis or the equipment used to kill harbour seals for commercial purposes are not as
important to know as the frequency response and sensitivity of equipment used to record
underwater vocalizations.

Question 3: Were observations or measurements made under appropriate conditions and
if not were deviations recorded so that data collected under unsuitable conditions can be
discriminated from the rest of the data?

With some types of data it is important to know the conditions under which the
collections were made. Adverse conditions can influence precision and accuracy of data, and
such results should be clearly identified so they can be excluded from analyses where
appropriate. For example, fog, rough seas or low light levels could adversely affect the quality
of aerial census estimates of any population. Similarly, weights taken using a spring balance
while working on a heaving ship are probably unreliable. Behavioral observations should be
made from a position where the animals are not influenced by the presence of the observer.

Question 4: Were the methods of sampling or observation appropriate for the type of
measurement and animal measured?

In some cases, though the methods have been described it may be evident that they were
not appropriate for collecting the desired data. For instance, body length estimates are
unreliable if made using binoculars without consideration of depth of field and without a
reference point. Similarly size estimates made from photographs are unreliable without
consideration of depth of field and a reference point or without careful calibration.

Question 5: If more than one observer was involved, was an effort made to quantify
differences between observers and/or to standardize observations?

Wherever estimates or observations are made by multiple observers there will be
variations in the data due to differences among the observers. It is important that such variation

23



be quantified. This question looks for evidence of pre-training of observers, calibration of
observers, repeated estimates made until the results from all the observers agree, or
quantification of the differences among observers (e.g. through replication of observations).
Estimates of numbers of animals, identifications and behavioral observations of animals are the
types of measurements where variation among observers should be quantified. If the precision
and/or accuracy of different observers varies significantly then the data are not internally
consistent and any trends or patterns may not be real.

Question 6: Are some results estimates while others are counts, and if so, was it clearly
reported which were estimates?

In most census work, the number of animals in small aggregations is actually counted
while the number in large groupings is estimated. The error associated with each of these
methods can be different and should be reported. Precision is usually greater for counts of small
numbers of animals and this should be considered in statistical analyses.

Question 7. Is there sufficient information available to assess the likelihood that the
identification was correct ?

Each identification measurement is rated using sources of information which indicate the
likelihood that the species identification is correct. One or more of the following sources is
used.

1) Where a detailed description of the animal(s) is provided, this is reviewed to determine
if the level of detail is sufficient to unequivocally identify the species.

2) Where the observer is known, their experience and peer review of their work is
examined to determine the likelihood of a correct identification.

3) Where the identification appears in a report by an individual other than the observer, then
the author’s experience is examined as it is assumed that they have appraised the sighting
before publication.

4) The identification is reviewed to determine if a photograph was taken or a specimen
collected which can potentiaily be re-examined.

6.4.2 STORAGE AND HANDLING OF SAMPLES AND MATERIALS - Questions
89

Question 8: Were storage and handling of samples adequately documented?.
Question 9: Were samples stored and handled appropriately?

Measurements that require storage and handling include alli measurements on organ and
tissue samples and audio-recordings of marine mammals. Where organs, tissues or whole
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specimens were collected it is important to have proper documentation about how they were
stored and fixed because inappropriate methodology can lead to biased results. For example,
hard parts of invertebrates and vertebrae of fish are frequently used to identify stomach contents.
Storing stomach contents in unbuffered formalin can result in misleading diet results because of
decalcification of bones and shell. Similarly, inadequate fixative may lead to colour changes or
decomposition. When audio recordings have been made it is important that the quality is
preserved. Audio-recordings on magnetic media will degrade in quality after five to fifteen
years unless steps are taken to "refresh” the recordings.

6.4.3 ANALYSIS - Questions 10, 11, 12

Question 10: Were methods of analysis adequately documented?
Question 11: Were methods of analysis appropriate for the type of measurement made and
the animal(s) measured?

Analytical methodology must be described sufficiently to allow assessment of
appropriateness. For example, it is important to know the points on an animal’s body between
which morphometric measures were made and the resolution of the instrument used. Weights
should be taken using instruments that are properly calibrated and with appropriate precision.
Histological analyses should include a description of staining and mounting procedures and the
specific procedures used to examine the mounted slides. Identification of stomach or scat
contents should include information about how prey fragments were identified.

Question 12: Is information available to assess the accuracy and precision of the
measurements?

Few of the measurements or observations in this catalogue are of the type where
precision and accuracy are readily determined, such as in the case of length or weight
measurements where the precision and accuracy are determined by the instrument used.
However, it is generally possible to examine and to document precision and accuracy of
measurements by incorporation of replicates, by pre-qualification or training of observers, by
collection of specimens and through use of "standards". Generally, however, there appears to
have been little rigorous attention given to precision and accuracy among the marine mammal
data sets catalogued.

Where no information is available and no reasonable assumptions can be made about the
precision and accuracy of a measurement, a 3 rating is assigned. In brief, if there is no reason
to believe that precision has been compromised, then the data set probably is internally
consistent. However the data set can not be assumed to be accurate, and comparison with other
data sets may be a problem.

Where information is available to address concerns about precision and accuracy, 4

ratings are assigned, typically this requires evidence of some form of replication. For counts
or estimates of numbers, examples include photographs which can potentially be re-examined,

25



multiple observers who were making simultaneous counts, or simultaneous counts from two
platforms (e.g. aerial and from the ground). For laboratory-type measurements such as
identification of food items in stomachs or scats and aging from dental annuli, this involves blind
replication of specimens or replicate analysis of specimens by more than one individual.

6.5 SIGNIFICANCE OF THE DATA RATINGS TO THE USER

The data rating system is intended to assist the user in identifying useful data. By using
the ratings, the user can converge on high quality and good quality measurements (rating of 4
and 3), and can avoid measurements that are wrong (rating of 0), are dubious and not internally
consistent (rating of 1) or for which adequate documentation is lacking (rating of 2).

The intended use of the data will determine the importance of the ratings to the user.
For example if the user is interested in the regional occurrence of a species, then data with a
rating of 3 might be as useful as data with a 4 rating. However, if the user is interested in
assessing the food preferences of Steller sea lions in a particular area, then only data with a 4
rating should be employed or alternatively a single 3 rated data set used. Additional 3 rated data
should not be included because potential biases between data sets could lead to false conclusions.
Data with a 2 rating may be important to a user when the type of data they are seeking is scarce.
Again the user should proceed cautiously and use their judgement since some important
information is probably missing about the data. For example, 2 rated body length measurements
may not specify the nature of the length measurement. The length data may be a mixture
involving measurements on prone and flexed animals, with various reference points. The user
should be cautious in use of 2 rated data and should carefully review questions that resulted in
the 2 rating.
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8. DATA INVENTORY TABLE 1: CHRONOLOGICAL LISTING BY DATA SET

NUMBER

A description of the organization of the catalogue and how to use it is given in Section 5.

Data set 1.D.

Collecting
Period

Collecting Agency

Sponsor

Areas

Species Reported
Parameters

Concurrent

Remarks

TABLE 1 LEGEND

identifies a unique data collection and allows cross- referencing to
other tables and indices in this catalogue.

lists the first and last date of measurements or observations in this
data set.

identifies the agency, organization or individuals responsible for
collecting and analyzing the data. Identifies the type of platform
used.

identifies the agency that sponsored the work if different than the
collecting agency.

lists general pgeographical areas where observations and
measurements were made. Areas are sufficiently general to be
easily located on Canadian Hydrographic Chart 3000 (1:2 million
scale).

lists the species reported.

lists the parameters reported, which are categories of measurement
types.

lists physical, chemical and biological measurement that were
made concurrently with the marine mammal
measurements/observations. Concurrent measurements are listed
by medium sampled and measurement type.

may briefly describe the objective of the study and indicates the
geographical scope if greater than the study area. If
INCOMPLETE appears, this indicates that documentation
sufficient to describe the data set was lacking.

CONCURRENT MEASUREMENT ABBREVIATIONS

Water SCT - Salinity, conductivity, temperature

41



Data Set
LD,

18626001

18796001

18866001

18906001

18926001

18926002

19006001

Period
dd/mm/yy

NS/NS/1862
NS/NS/1924

NS/NS/1879
NS/NS/1917

NS/NS/1886
NS/NS/1911

NS/NS/1890
07/08/1967

11/05/1892
12/05/1892

NS/NS/1892
NS/NS/1992

13/06/1900
18/07/1900

AGENCY
Platform

{Sponsor)

U.S. FISH AND WILDLIFE
SERVICE
Various vessels, aircraft and shore

DEPARTMENT OF FISHERIES
Not specified

VICTORIA SEALING
COMPANY, VICTORIA
Various sealing echooners

DEPARTMENT OF FISHERIES
Not Specified

BRITISH COLUMBIA
FISHERIES COMMISSION,
VICTORIA

Small craft

DEPARTMENT OF FISHERIES
Shore, vessels and aircraft

U.S. DEPARTMENT OF
AGRICULTURE, DIVISION OF
BIOLOGICAL SURVEY
Schooner

TABLE 1. SUMMARY LISTING OF DATA SETS

Areas

Port Simpson
Queen Charlotte Sound
Rose Harbour

North Coast of B.C.

Queen Charlotte Sound
Cape St. James

North Coast of B.C.

Cape Scott area
Dundas [sland

Scott Islands

Sea Otter Island Group

North Coast of B.C.

E. coast Queen Charlotte
Islands
Hecate Strait

Soecies

Harbour seal

Harbour seal

Norther fur seal

Steller sea lion

Steller sea lion

Steller sca lion

Fin whale

Harbour porpoise

Harbour seal

Pacific white-sided dolphin
Short-finned pilot whale
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Parametery

Not Specificd

Identification
Numbers

Identification
Numbers

Identification
Numbers

Food
Identification
Numbers

Identification
Numbers

1dentification

Concurrent

BIOLOGY
Birds
Identification

%ﬂl
Ildentification
Other Mnmls
ldentification

Remarks

This review article
reports various personal
communications and
observations and
examines museum
specimens pertaining to
harbour seals from the
study area

INCOMPLETE

Harbour seal commercial
kill statistics for the B.C.
coast.

Sealing vessel log books
comtaining catch records
for the North Pacific.

Sea lion commercial and
management kill
statistics for the B.C.
coast.

See lion census of the
B.C. coast.

Sea lion census and
sighting data for the B.C.
coast. Dataset is updated
periodically with the
addition of new sighting
and census information.

Natural history survey of
the Queen Charlotte
Islands.



Data Set
LD,

19136001

19136002

19166001

19196001

19246001

19256001

Period
dd/mm/yy

NS/NS/1913
01/09/1913

NS/NS/1913
NS/NS/1964

25/06/1916
16/07/1916

NS/05/1919
23/08/1923

26/05/1924
06/10/1927

13/05/1925
17/09/1928

AGENCY
Platform

BRITISH COLUMBIA
FISHERIES COMMISSION,
VICTORIA

Small craft

DEPARTMENT OF FISHERIES
Not specified

DEPARTMENT OF FISHERIES,
PACIFIC BIOLOGICAL
STATION, NANAIMO, AND
BRITISH COLUMBIA
PROVINCIAL FISHERIES
DEPARTMENT, VICTORIA
MV Emoh

GREEN ISLAND LIGHTHOUSE
Shore

NADEN HARBOUR WHALING
STATION, CONSOLIDATED
WHALING INC.

Whaling ships

ROSE HARBOUR WHALING
STATION, CONSOLIDATED
WHALING INC.

Whaling ships

TABLE 1. SUMMARY LISTING OF DATA SETS (Coatinued)

Aresy

West coast of Aristizabal

[sland

Bonills Island
Caamano Sound
Cape St. James
North Danger Rocks
Fitzhugh Sound
Goose Island Group
Hunter Island area
Mclnnes Island
Scott Islands

Sea Oxter Island Group
Stephens Islsnd

West coast of Banks Island

North Coast of B.C.

Cape St. James

Scott Islands

Sea Otter Ialand Group
Stephens Island

Chatham Sound

Dixon Entrance

Queen Charlotte Sound

-Species

Steller sea lion

Harcbour scal

Steller sea lion

Harbour seal
Killer whale
Unidentified sea lion

Humpback whale
Sei whale
Sperm whale

Baird's beaked whale
Blue whale

Fin whale
Humpback whale

Sei whale

Sperm whale
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Parameters

Food
[dentification
Numpeu

Identification
Numbers

Food
Identification
Numbers

Identification
Behaviour

Identification
Morphometrics
Numbers
Reproduction

Food
Identification
Morphometrica
Numbers
Reproduction

Concurrent
Measyrements Remarky
Sea lion census of the
B.C. coast.

Harbour seal bounty kill
statistics for the B.C.
coast.

Sea lion census of the
B.C. coast.

Descriptive accounts of
scveral killer whale
sightings.

Whaling catch statistics
for the north coast of
B.C..

Whaling catch statistics
for the north coast of
B.C..



Data Set

19346001

19356001

19376001

19386001

19396001

19416001

Period

NS/NS/1935
12/03/1937

25/04/1934
22/09/1944

NS/07/1937
26/03/1988

16/08/1938
19/08/1938

NS/07/1939
NS/03/1954

27/01/1941
27/01/1941

AGENCY
Platform

{Sponsor)

DEPARTMENT OF FISHERIES,
PACIFIC BIOLOGICAL
STATION, NANAIMO

CGS Givenchy and Malaspina

U.B.C., DEPARTMENT OF
ZOOLOGY, VANCOUVER, AND
ROYAL B.C. MUSEUM,
VICTORIA

Vessel

ROYAL B.C. MUSEUM,
VICTORIA
Not specficd

DEPARTMENT OF FISHERIES
Vessel

DEPARTMENT OF FISHERIES,
PACIFIC BIOLOGICAL
STATION, NANAIMO, AND
U.B.C. DEPARTMENT OF
ZOOLOGY, VANCOUVER

Not specified

DEPARTMENT OF FISHERIES,
PACIFIC BIOLOGICAL
STATION, NANAIMO

Shore

TABLE 1. SUMMARY LISTING OF DATA SETS (Continued)

Arens

Bonilla Island
Dixon Entrance
Goose Island Group
Hecate Strait

Rose Spit

Scott Islands

Queen Charlotte Sound
Queen Charlotte Strait

Bella Coola
Cape Scott arca
Cape St. James
Goose Island Group
Laredo Channel
Masset

Ramsay Island
Sandspit

Scott Islands
Skidegate Inlet
Skincuttie Inlet

North coast (Bonilla I.,

Stephens I. area, Cape St.
James, North Danger Rocks,

Banks I, Aristizabal 1.,

Langara 1., MclInnes 1., Scott
Islands, Sea Otter Islands)

Bella Bella

Fitzhugh Sound
Grenville Channel
Princess Royal Channel
Prince Rupert

Queens Sound

Massel Inlet

Species

Northemn fur seal

Northern elephant seal

Baird's beaked whale
Cuvier's beaked whale
Dall’s porpoise
Harbour porpoise
Harbour seal

Minke whale

Northern fur seal
Risso's dolphin

Sca otter

Steller sea lion

Steller sea lion

Northern fur seal

Killer whale

Parameters

Identification
Numbers

Identification
Numbers

Identification
Morphometrics

Identification
Numbers

Identification
Morphometrics

Identification
Morphometrics
Numbers

Concurrent

Remarks

A Collection of
correspondence dealing
with fur seal-fishery
interactions and
incidentsl sightings.

This publication presents
incidental sightings of
northern elephant seals.

Specimen collection of
the Royal B.C. Museum.

Sea lion census of the
B.C. coast.

Review of sighting and
stranding records from
various sources.

Report of a mass
stranding.



Data Set
LD,

19456001

19456002

19466001

19476001

19486001A

194860018

19486002

19486003

Period
dd/mm/yy

14/07/1945
NS/07/1965

18/05/1945
06/09/1946

NS/01/1946
NS/01/1946

NS/NS/1947
NS/NS/1948

NS/NS/1948
NS/NS/1962

NS/NS/1948
NS/NS/1963

NS/NS/1948
NS/NS/1972

23/06/1948
30/08/1967

AGENCY
Platform
{Sponsor)

U.B.C. DEPARTMENT OF
ZOOLOGY
Various/ursknown

DEPARTMENT OF FISHERIES,
PACIFIC BIOLOGICAL
STATION, NANAIMO AND
U.B.C. DEPARTMENT OF
Z0OLOGY, VANCOUVER
Small craft and shore

TRIPLE ISLAND LIGHTHOUSE
Shore

U.S. FISH AND WILDLIFE
SERVICE
RV Black Douglas

DEPARTMENT OF FISHERIES
Not applicable

DEPARTMENT OF FISHERIES
Not applicable

DEPARTMENT OF FISHERIES
Not applicable

COAL HARBOUR WHALING
STATION, WESTERN WHALING
CORP. & B.C. PACKERS LTD.
Whaling ships

TABLE 1. SUMMARY LISTING OF DATA SETS (Continued)

Areas

Bella Bella

Princo Rupert

Queen Charlotte [slands
Scott Islands

Skeena River

Skeena River

Prince Rupert

Not Specified

Skeena River

Nass River

North Coast of B.C.

Caamano Sound
Hecate Strait

Milbanke Sound
Queen Charlotte Sound

Species

Cuvier's beaked whale
Harbour isc
Harbour seal

Northern fur seal

Steller sea lion
Unidentified beaked whale

Harbour seal

Killer whale

Unidentificd marine mammal

Harbour seal

Harbour seal

Harbour seal

Baird's beaked whale

Parametery

Ideantification
Morphometrics

Food
Identification
Morphometrics
Numbers
Reproduction

Food
1dentification
Behaviour

Not Specified

[dentification
Numbers

Identification
Numbers

Identification
Numbers

Age

Food
Identification
Morphometrics
Numbers
Parasites
Reproduction

PHYSICS
Water
SCT

Remarks

Specimen collection of
the Cowan Vertcbrate
Museum, Depantment of
, University of
British Columbia.

Gradusate studies on the
harbour seal carried out
by H.D. Fisher.

Descriptive account of a
killer whale sighting.

INCOMPLETE

Harbour seal
management kill
statistics.

Harbour seal
management kill
statistics.

Harbour scal predator
control kill statistics for
the B.C. coast.

B.C. whaling catch
statistics,



Data Set
LD,

19506001

19526001

19556001

19556002

Period
dd/mm/vy

31/10/1950
20/12/1960

NS/02/1952
NS/07/1952

09/08/1955
12/09/1955

NS/NS/1955
NS/NS/1960

AGENCY
Platfornn

(Sponsor)

DEPARTMENT OF FISHERIES,
PACIFIC BIOLOGICAL
STATION, NANAIMO

Various vessels, lighthouses,
aircraft and shore

GOVERNMENTS OF CANADA,
JAPAN AND UNITED STATES
COOPERATIVE STUDY

6 Japancse tsukimbo-sen (marine
mammal harpoon ships) and 4
American purse sciners

DEPARTMENT OF FISHERIES
Vessel

DEPARTMENT OF FISHERIES
Not applicable

TABLE 1. SUMMARY LISTING OF DATA SETS (Coutinued)

Aress

Burke Channel
Caamano Sound
Chatham Sound
Dean Channel
Dixon Entrance
E. coast Queen Charlotte
Islands

Fitizhugh Sound
Grenville Channel
Hecate Strait
Langara Island
Laredo Sound
Masset Inlet
Milbanke Sound
Principe Channel
Pearse Canal
Portland Canal
Portland Inlet
Rivers Inlet
Scott Islands
Skidegate Inlet
Whale Channel

Not Specified

North coast (Bella Coola,
Hunter 1. area, Bonilla 1.,
Stephens 1. area, Cape St.
James, North Danger Rocks,
Banks I., Aristizabal I.,
Langara 1., McInnes 1., Nass
River, Burnaby 1., Sea Otter
Islands)

North Coast of B.C.

Concurrent
. Parametery Measurements

Species

Identification
Numbers

Dall's porpoisc

Fin whale

Gray whale

Harbour porpoise

Harbour seal

Humpback whale

Killer whale

Northern elephant seal

Northern fur scal

Pacific white-sided dolphin

Right whale

Set whale

Short-finned pilot whale

Sperm whale
nidentified dolphin

Unideniified potpoisc

Unidentified seal

Unidentified sea lion

Unidentified whale

Northern fur scal Not Specified PHYSICS
Water

SCT

Steller sea lion Identification

Numbers

Harbour seal Identification
Numbers

Reproduction

Remarks

A large Collection of
marine mammal
sighting logbooks
completed by various
individuals upon the
request of the Pacific
Biological Station.

The primary reference
for this data set is
unpublished and could
not be obtained.
INCOMPLETE

Sea lion census of the
B.C. coast.

Logbooks of harbour seal
bounty huaters B. and D.
McNaughton.



Data Set

19566001

19566002

19566003

19566004

19566005

Period
dd/even/vy

16/06/1956

09/09/1962

15/08/1956
17/08/1956

25/05/1956
01/08/1956

16/08/1956
17/08/1956

09/06/1956
15/06/1966

AGENCY
Platform

(Sponsor)

DEPARTMENT OF FISHERIES,
ROYAL B.C. MUSEUM,
VICTORIA, UB.C,,
DEPARTMENT OF ZOOLOGY,
VANCOUVER, AND OTHERS
Several lighthouses snd veasels
including MV G.B. Reed, MV
Pacific Ocean, MV T.W. Ialander,
FPL Falcon Rock, FPL Brama,
FPC Ammow Post

DEPARTMENT OF FISHERIES
Veasel and fixed-wing aircraft

DEPARTMENT OF FISHERIES,
PACIFIC BIOLOGICAL
STATION, NANAIMO

Vessel

DEPARTMENT OF FISHERIES,
PACIFIC BIOLOGICAL
STATION, NANAIMO

Cessna 180

DEPARTMENT OF FISHERIES,
PACIFIC BIOLOGICAL
STATION, NANAIMO

Shore

TABLE 1. SUMMARY LISTING OF DATA SETS (Continued)

Areas

Caamano Sound
Fitzhugh Sound
Grenville Channel
Hecate Strait

Laredo Inlet

Langara Island
Mcintyre Bay

Principe Channel
Princess Royal Channel
Prince Rupert

Queen Charlotte Sound
Queen Charlotte Strait
Scott Islands

Squally Channel
Tolmie Channel

North coast (Bella Coola,
Hunter 1. area, Stephens 1.

area, Cape St. James, Goose
Islands, Banks 1., Aristizabal
l., McInnes 1., Scoit Islands,

Sea Otter Iatands, Dundas 1.
area)

North coast (Sea Otter
Islands, Cape St. James,
North Danger Rocks, Banks
1., Langara ., Mclnnes 1.,
Louise 1., Bonilla 1.)

Scott Islands
Banks Island

West coast of Aristizabal
Istand

Bonilla Island

Cape St. James

North Danger Rocks

East coast of Louise Isfand

Sea Otter Island Group
West coast of Lyell Island

Species

Cuvier's beaked whale
Harbour porpoise

Killer whale

Northemn elcphant scal
Pacific white-sided dolphin
Unidentified beaked whale

Steller sca lion

Steller sca lion

Steller sea lion

Steller sea lion
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Parameters

Food
Identification
Morphometrics
Numbers

Identification
Numbers

Identification
Numbers

Identification
Numbers

Age

Food
Identification
Morphometrics
Numbers
Reproduction
Physiology

Concurrent

Remarks

This review publication
includes sighting and
specimen accounts not
published elsewhere.

Sea lion census of the
B.C. coast.

Sea lion census of the
B.C. coast.

Sea lion census of
Vancouver Island.

Specimen collection to
study the biology of
steller sca lions.



Data Set
LD.

19576001

19586001

19586002

19586003

19586004

Period
dd/mm/yy

17/07/1957
19/07/1957

07/06/1958
28/12/1960

02/04/1958
23/05/1968

25/02/1958
25/02/1958

10/07/1958
14/06/1960

AGENCY
Platform

{Spensor)

DEPARTMENT OF FISHERIES,
PACIFIC BIOLOGICAL
STATION, NANAIMO

DHC Beaver

ADDENBROKE LIGHTHOUSE
Shore

DEPARTMENT OF FISHERIES,
PACIFIC BIOLOGICAL
STATION, NANAIMO

MV Pacific Ocean, MV
A.P.Knight, MV Pacific Ocean,
MV Belina

(North Pacific Fur Seal
Commission)

DEPARTMENT OF FISHERIES,
PACIFIC BIOLOGICAL
STATION, NANAIMO

RCAF Lancaster

DEPARTMENT OF FISHERIES,
PACIFIC BIOLOGICAL
STATION, NANAIMO

Shore

TABLE 1. SUMMARY LISTING OF DATA SETS (Coutinued)

Areas

North coast (Bonilla 1.,
Stephens 1. arca, Cape St.
James, North Danger Rocks,
Aristizabal 1., Langara 1.,
Louise 1.)

Addenbroke Lighthouse

Dixon Entrance
Hecate Strait

Scott Islands

Scott Islands

Species Parametery
Steller sea lion Identification
Numbers

Fin whale Identification

Gray whale Numbers

Harbour porpoise

Harbour seal

Humpback whale

Killer whale

Northern fur seal

Pacific white-sided dolphin

Right whale

Short-finned pilot whale

Sperm whale

Unidentified dolphin

Unidentified porpoise

Unidentified seal

Unidentified sea lion

Unidentified whale

Northemn fur seal Age
Food
Identification
Morphometrics
Movements
Numbers
Reproduction

Steller sea lion Identification

Numbers

Steller sea lion Identification
Morphometrics

Numbers

Concurrent

PHYSICS
Water
SCT

Remarks

Sea lion census of the
B.C. coast.

A large Collection of
marine mammal

sighting logbooks
completed by the
lighthouse keeper upon
the request of the Pacific
Biological Station.

This dataset is part of a
research program on
northern fur seals by the
North Pacific Fur Seal
Commission.

Sea lion census of
Vancouver Isfand.

Sea lion lagging project.
Little effort was made to
resight or recapture
tagged animals.



Data Set

19606001

19606002

19616001A

196160018

19626001 A

Period

21/04/1960
06/11/1990

21/04/1960
18/05/1968

24/01/1961
24/01/1961

21/06/1961
23/06/1961

03/04/1962
07/04/1962

AGENCY
orm

{Spousor)

NATIONAL OCEANIC AND
ATMOSPHERIC AGENCY,
SEATTLE

Various agency vessels

NATIONAL MARINE
FISHERIES SERVICE, MARINE
MAMMAL LABORATORY,
SEATTLE

MV Tacoma, MV Harmony, MV
New St. Joseph

(North Pacific Fur Seal
Commission)

DEPARTMENT OF FISHERIES,
PACIFIC BIOLOGICAL
STATION, NANAIMO

2-seater Piper Cub

DEPARTMENT OF FISHERIES,
PACIFIC BIOLOGICAL
STATION, NANAIMO

DHC Beaver

DEPARTMENT OF FISHERIES,
PACIFIC BIOLOGICAL
STATION, NANAIMO

Cessna 172

TABLE 1. SUMMARY LISTING OF DATA SETS (Contimsed)

Aress

Dixon Entrance
Hecate Strait

Dixon Entrance
Hecate Strait

Scott Islands

North coast (Banks .,
Bonills 1., Stephens [. area,
Dundas I. area, Cape St.
James, North Danger Rocks,
Aristizabal 1., Langana |.,
Mcinnes 1., Milbanke Sound,
Louise 1., Scott Islands,
Goose Islands, Sea Otter
Islands)

Cape St. James
East coast of Louise Island
Langara Island

Species

Common dolphin

Cuvier's beaked whale

Dall'a porpoiss
Fin whale
Harbour ise
Harbour mo'
Humpback whale

Killer whale
Minke whale

Northern clephant seal

Northem fur seal

Pacific white-sided dolphin

Sea otter

Steller sea lion
Unidentified pinniped
Unidentified ise
Unidentified mo
Unidentified ses lion
Unidentified whale

Northern fur seal

Stelter sea lion

Steller sea lion

Steller sea lion

Parameters

Identification
Movements
Numbers
Behaviour

Age

Food
Identification
Morphometrics
Movements
Numbers
Reproduction

Idemtification
Numbers

Identification
Numbers

Identification
Numbers

Concurrent

PHYSICS

Water
SCT

Remarks

Compilation of incidental
marine mammal
sightings. The database
is updated periodically
with the addition of new
sightings.

This dataset is part of &
rescarch program on the
northern fur scal by the
North Pacific Fur Seal
Commission.

Sea lion census of
Vancouver Island.

Sea lion census of the
B.C. coast.

Sea lion census of the
B.C. coast.



Data Set

19626001B

19626001C

19636001

19646001

19646002

19646003

19656001

19666001

Period
dd/mm/yy

19/04/1962
19/04/1962

12/04/1962
12/04/1962

NS/NS/1963
NS/NS/1968

09/06/1964
10/06/1964

05/05/1964
30/06/1965

NS/NS/1964
NS/NS/1968

NS/06/1965
31/10/1987

06/06/1966
15/06/1966

AGENCY
Platform
T

DEPARTMENT OF FISHERIES,
PACIFIC BIOLOGICAL
STATION, NANAIMO

Cessna 180

DEPARTMENT OF FISHERIES,
PACIFIC BIOLOGICAL
STATION, NANAIMO

Cessna 172

DEPARTMENT OF FISHERIES
Not specified

DEPARTMENT OF FISHERIES,
PACIFIC BIOLOGICAL
STATION, NANAIMO

Bell CF-JSK helicopter

ZOOLOGY DEPARTMENT,
U.B.C., VANCOUVER
Not applicable

U.B.C. DEPARTMENT OF
ZOOLOGY, VANCOUVER
Not applicable

DEPARTMENT OF FISHERIES,
PACIFIC BIOLOGICAL
STATION, NANAIMO

Various vessels

DEPARTMENT OF FISHERIES,
PACIFIC BIOLOGICAL
STATION, NANAIMO

Shore

TABLE 1. SUMMARY LISTING OF DATA SETS (Continued)

Areas

Scott Islands

Scott Islands

North Coast of B.C.

North coast (Bonilla I.,

Stephen 1. arca, Bumaby I,

Cape St. James, North
Danger Rocks, Goose
Islands, Aristizabal I.,
Langara 1., Mclnnes 1.,
Milbanke Sound, Scott
Islands, Sea Otter Islands,
Louise 1., Hunter I. area)

Kitimat Arm

Prince Rupert

Queen Charlotte Islands
Rivers Inlet

Kitimat Arm
Skeena River

Central Coast

E. coast Qucen Charlotte 1.

North Coast of B.C.

Cape St. James
Scott Islands

Speciey

Steller sea lion

Steller sea lion

Harbour seal

Steller sea lion

Harbour seal

Harbour seal

Killer whale

Steller sea lion
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Concurrent
Parameters Measyrements
Identification
Numbers

Identification
Numbers

Identification
Numbers

Identification
Numbers

Identification
Physiology

Age
Identification
Reproduction

Identification

Identification
Numbers

Remarks

Sea lion census of
Vancouver Island.

Seal lion census of
Vancouver Island.

Harbour seal commercial
kill statistics for the B.C.
coast.

Sea lion census of the
B.C. coast.

Graduate research of
K:lage patterns in B.C.
rbour seals by S.S.

Stutz.

Graduate research on
the life history of the
harbour seal in B.C. by
M.A. Bigg.

Killer whale photo-
identifications and
sightings from the B.C.
coast.

Sea lion tagging project.
Little effort was made to
resight or recapture
tagged animals.



TABLE 1. SUMMARY LISTING OF DATA SETS (Continued)

AGENCY
LD, dd/mmivy  (Spouser) Aresy Spegcies Pargmeters Measurements Remarig
19706001 27/11/1970  B.C. DEPARTMENT OF Scott Islands Steller sea lion Identification Sea lion census of
31/03/1971 RECREATION AND Numbers Vancouver Island.
CONSERVATION, FISH AND
WILDLIFE BRANCH, NANAIMO
Fixed-wing aircrafl
19706002 NS/07/1970 ROYAL B.C. MUSEUM, Langara Island Northern elephant seal Identification Incidental sighting
NS/07/1970 VICTORIA Numbers compiled from secondary
Shore source. Access to the
Royal B.C. Museum
records was prohibited at
the time of cataloguing
due to renovations.
19706003 NS/05/1970 B.C. MINISTRY OF Cape St. James Unidentified sea lion Identification Inctdental sea lion
13/10/1988 ENVIRONMENT, QUEEN East coast of Louise Island sightings.
CHARLOTTE CITY Langara Island
Various vessels, aircraft and shore
19716001A  28/06/1971 DEPARTMENT OF FISHERIES, North coast (Banks I., Steller sea lion Identification Sea lion census of the
01/07/1971  PACIFIC BIOLOGICAL Bonilla 1., Stephens 1. area, Numbers B.C. coast.
STATION, NANAIMO Burnaby 1., St. James,
DHC Beaver North er ks, Goose

Islands, Aristizabel L.,
Langam 1., Mclnnes 1.,
Milbanke Sound, Rose Spit,
Sandspit, Scott Islands,
Otter 1slands, Louise 1.)

19716001B  07/12/1971 DEPARTMENT OF FISHERIES, North coast (Caamano Steller sea lion Identification Sea lion census of the
12/12/19711  PACIFIC BIOLOGICAL Sound, Banks 1., Bonilla [., Numbers B.C. coast.
STATION, NANAIMO Burnaby L., Cape St. James,
DHC Beaver North Danger ks, Goose
Islands, Langara 1., Mclnnes

1., Scott Islands, Sea Otter
Islands, Lovise 1., Aristizabal
L)

19716002 NS/NS/1971 DEPARTMENT OF FISHERIES Butedale Subdistrict Harbour seal Identification Observations rina
NS/NS/1971 AND FORESTRY, BUTEDALE Killer whale Numbers fisheries .m‘ﬂpﬂ
SUB-DISTRICT, KITIMAT Steller sea lion narrative report.
Not specified
19716003 NS/07/1971 DEPARTMENT OF FISHERIES Rivers Inlet Killer whale Identification BIOLOGY Data were presented ina
NS/08/1974 (ENVIRONMENT CANADA) Fish graph in a secondary
Not Specified Identification reference.
Numbers

5



Data Set
LD,

19716004

19716005A

197160058

19716005C

19726001A

19726001B

19726001C

Period
dd/mm/yy

NS/NS/1971
NS/NS/1971

26/07/1971
26/07/1971

01/08/1972
03/08/1972

01/08/1973
02/08/1973

08/09/1972
10/09/1972

11/04/1973
12/04/1973

11/10/1973
13/10/1973

AGENCY
Platform

{Sponsor)

DEPARTMENT OF FISHERIES,
KITIMAT SUBDISTRICT,
KITIMAT

Not Specified

DEPARTMENT OF FISHERIES
(ENVIRONMENT CANADA),
PACIFIC BIOLOGICAL
STATION, NANAIMO

Not specified

DEPARTMENT OF FISHERIES
(ENVIRONMENT CANADA),
PACIFIC BIOLOGICAL
STATION, NANAIMO

Not specified

DEPARTMENT OF FISHERIES
(ENVIRONMENT CANADA),
PACIFIC BIOLOGICAL
STATION, NANAIMO

Not specified

U.B.C., DEPARMENT OF
Z0OOLOGY, VANCOUVER
Fixed-wing aircrafl

(National Geographic Society)

U.B.C., DEPARTMENT OF
ZOOLOGY, VANCOUVER
Fixed-wing aircrafl

(National Geographic Society)

U.B.C., DEPARTMENT OF
ZOOLOGY, VANCOUVER
Fixed-wing aircraft

(Nationa] Geographic Socicty)

TABLE 1. SUMMARY LISTING OF DATA SETS (Continued)

Arens

Kitimat District
(Kitimat River
Bella Coola River)

Central Coast

Dixon Entrance

E. coast Queen Charlotte 1.
Hecate Strait

Queen Charlotte Sound

Central Coast

Dixon Entrance

E. coast Queen Charlotte 1.
Hecate Strait

Queen Charlotte Sound

Central Coast

Dixon Entrance

E. coast Queen Charlotte 1.
Hecate Strait

Queen Charlotte Sound

North coast (Stephens 1.
arca, Bonilla 1., Hunter 1.
area, Cape St. James, North
Danger Rocks, Lyell Island,
Goose Islands, Aristizabal 1.,
Banks 1., Langara 1.,
Mclnnes 1., Louise 1., Scott
[slands, Sea Otter Islands)

North coast (Stephens 1.
area, Bonilla I., Hunter 1.
area, Cape St. James, North
Danger Rocks, Lyell 1.,
Goose Islands, Mclanes 1.,
Louise 1., Scott Islands, Sea
Otter Islands, Aristizabal 1.)

North coast (Sea Otter
Islands, Cape St. James,
North Danger Rocks, Goose
Islands, Anistizabal 1., Scott
Islands, Bonilla 1., Louise 1.)

Species

Harbour seal
Killer whale
Steller sea lion

Killer whale

Killer whale

Killer whale

Steller sza lion

Steller zea lion

Steller sea lion

52

Parameters

Identification
Numbers

Identification
Numbers

Identification
Numbers

Identification
Numbers

Identification
Numbers

Identification
Numbers

Identification
Numbers

Coucurrent

Remarks

Observations appear in a
fisheries annual
narrative report.

Compilation of B.C. coast
killer whale sightings
made by volunteer
observers on specified
census dates.

Compilation of B.C. coast
killer whale sightings
made by volunteer
observers on specified
census dates.

Compilation of B.C. coast
killer whale sightings
made by volunteer
observers on specified
census dates.

Sea lion census of the
B.C. coast.

Sea lion census of the
B.C. coast.

Sea lion census of the
B.C. coast.



Data Set
LD,

19726002

19726003A

19726003B

197266804A

19726004B

19736001

19736002

Period
dd/mm/yy

15/05/1972
14/06/1972

25/07/1972
28/07/1972

19/05/1972
06/07/1973

09/05/1972
09/07/1972

09/05/1972
31/05/1973

25/01/1973
25/01/1973

29/06/1973
03/07/1973

AGENCY
Platform
{Sponsor)

DEPARTMENT OF FISHERIES

(ENVIRONMENT CANADA), D.

AND W, MCNAUGHTON,
PENDER ISLAND
Small craf (MV Nighthawk)

U.B.C., DEPARTMENT OF
ZOOLOGY, VANCOUVER
Shore

U.B.C., DEPARTMENT OF
ZOOLOGY, VANCOUVER
Shore

U.B.C., DEPARTMENT OF
ZOOLOGY, VANCOUVER
Shore

(Canada Ministry of Transport,
National Research Council,
Fisheries Research Board of
Canada, National Geographic
Society)

U.B.C., DEPARTMENT OF
ZOOLOGY, VANCOUVER
Shore

(Canada Ministry of Transport,
National Rescarch Council,
Fisheries Research Board of
Canada, National Geographic
Society)

DEPARTMENT OF FISHERIES
ONMENT CANADA),

PACIFIC BIOLOGICAL

STATION, NANAIMO

Cessna 180

DEPARTMENT OF FISHERIES
(ENVIRONMENT CANADA),
PACIFIC BIOLOGICAL
STATION, NANAIMO
Helicopter and DHC Beaver

TABLE 1. SUMMARY LISTING OF DATA SETS (Coatinued)

Areas

Burke Channel
Dean Channel

Cape St. James

Cape St. James

Mclnnes lsland

Mcinnes Island

Cape Scolt area

North coast (Bonilla 1.,
Stephens [. area, Bumaby I,
Cape St. James, Forrester 1.,
Scott [slands, Sea Otter
Islands, Dundas 1. area)

Species
Harbour seal

Sea otter

Steller sea lion

Steller sea lion

Steller sea lion

Steller sea lion

Steller sea lion
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Identification
Numbers

Food
1dentification
Numbers
Behaviour

Age

Identification
1]

Behaviour

Age
Identification
Behaviour

Identification
Numbers

Identification
Numbers

Identification
Numbers

Concurrent
Parameters Messyrements

PHYSICS

Wg_c’T_m

Waves

Remarks

Harbour seal survey.

Descriptive accounts of
two incidental ses otter
sightings.

Graduate research on
the behaviour of steller
sca lions at a breeding
rookery by A.G. Edie.

Graduate research on
the behaviour of steller
sea lions at a
nonbreeding rookery by
A.S. Harestad.

Sea lion census.

Sea lion census of
Vancouver [sland.

Sea lion census of the
B.C. coast.



Data Set
LD,

19736003

19746001

19756001

19756002

19756003

19756004

Period
dd/mm/yy

30/06/1973
04/07/1974

NS/NS/1974
NS/NS/1974

10/09/1975
11/09/1975

18/07/1975
07/08/1975

NS/10/1975
30/06/1991

NS/NS/1975
NS/NS/1975

AGENCY
Platform
{Sponsor)

U.B.C., DEPARTMENT OF
ZOOLOGY, VANCOUVER
Shore

(National Geographic Society)

DEPARTMENT OF FISHERIES
(ENVIRONMENT CANADA),
BUTEDALE SUBDISTRICT,
BUTEDALE

Not Specified

CAPE SCOTT LIGHTHOUSE
Shore

1. HATTER AND N.S.
TRENHOLME
Shore

PLATFORMS OF OPPORTUNITY

PROGRAM, ALASKA OUTER
CONTINENTAL SHELF
ENVIRONMENTAL
ASSESSMENT PROGRAM,
N.O.A.A.

Various vessels and aircrafl

DEPARTMENT OF FISHERIES
(ENVIRONMENT CANADA),
BUTEDALE SUB-DISTRICT,
KITIMAT

Not specified

TABLE 1. SUMMARY LISTING OF DATA SETS (Continued)

Areas

Cape St. James

Butedale Subdistrict

Cape Scott arca

Skincuttle Inlet

Dixon Entrance

Butedale Subdistrict

Species

Stefler sea lion

Harbour seal
Killer whale
Steller sea lion

Gray whale

Harbour seal

Dall's porpoise
False killer whale
Harbour porpoize
Harbour sea
Killer whale
Minke whale
Northern fur seal

Pacific white-sided dolphin

Stoller sea lion

Harbour seal
Killer whale
Steller sea lion
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Concurrent
Parameters Megsurements

Identification

Numbers

Identification

Numbers

Identification

Numbers

Identification BIOLOGY

Numbers Birds
Identification
Numbers
Other Mammals
Identification
Numbers

Not Specified

Identification
Numbers

Remarks

Sca lion tagging study.
Only two animals were
ever resighted.

Observations appear in a
fisheries annual
narrative report.

Incidental sightings.

Observations were made
incidental to a terrestrial
bird and mammal
survey.

Incidental sightings by
Alaska trollers. Data set
was compiled from
secondary sources and it
is unclear if sightings
were actuaily made in
the study area.

INCOMPLETE

Observations appear in a
fisheries annual
narrative repont.



TABLE 1. SUMMARY LISTING OF DATA SETS (Continued)

AGENCY
Data Set Period Platform Concurrent
LD, gd/mm/yy  (Spomsor) Areas Soecles Parsmeters Measyrements Remarks
19766001 13/12/1976 DEPARTMENT OF FISHERIES North coast (Stephens 1. Steller ses lion Identification Sea lion census of the
17712/1976  (ENVIRONMENT CANADA) sres, Caamano Snd., Banks Numbens B.C. coast.
PACIFIC BIOLOGICAL 1., Hunter 1. area, Fitzhugh
STATION, NANAIMO AND B.C. Snd., Bonilla ., Bumaby 1.,
FISH AND WILDLIFE BRANCH, Scott 1slands, Dundas 1. srea,
VICTORIA Cape St. James, North
Otter sircraft Danger Rocks, Aristizabsl 1.,
Langara |., Milbanke Snd.,
Rose Spit, Sea Ot
19766002 NS/NS/1976 ALASKA TROLLER'S Dixon Entrance Killer whale Not Specified BIOLOGY Incidental sightings by
30/06/1991 ASSOCIATION (ATA) TROLL Eﬁl Alaska trollers. Data set
LOGBOOK PROGRAM ification was identified from
Various vessels Numbers secondary sources and it
is unclear if sightings
PHYSICS were actually made in
wsﬁc_[ the study area.
INCOMPLETE
19766003 20/06/1976 ROYAL B.C. MUSEUM, Goose Island Group Sca otter Identification Incidental sightings
23/06/1976  VICTORIA Harvey lslands compiled from secondary
Not specified source. Access to the
Roya! B.C. Museum
records was prohibited at
the time of catsloguing
due to renovations.
19766004 31/08/1976  F.F. SLANEY AND COMPANY, Chatham Sound Harbour porpoise Identification Kitimat Tanker Traffic
27/09/1976  VANCOUVER Douglas Channel Harbour seal Numbers snd Terminal studics
DHC Beaver, vessel and shore Kitimat Arm Steller ses lion
(Kitimat Pipe Line Ltd.) Langara Island
Principe Channel
Rose Spit
19766008 30/08/1976 U.B.C., CENTRE FOR Cape St. James Sea otter Identification Incidental sighting.
30/08/1976 CONTINUING EDUCATION, Numbers
VANCOUVER
Vessel
19776001 11/05/1977 DEPARTMENT OF FISHERIES Cspe Scott arca Steller sea lion Identification Sca lion census of Cape
11/05/1977 (ENVIRONMENT CANADA), Numbers Scott area.
PACIFIC BIOLOGICAL
STATION, NANAIMO
DHC Beaver

L1



Data Set

19776002

19776003A

197760038

19776003C

19786001

19786002

19796001

Period

27/06/1977
30/06/1977

15/06/1977
16/06/1977

13/06/1983
14/06/1983

14/06/1987
15/06/1987

04/06/1978
10/11/1991

27/03/1978
27/03/1978

19/06/1979
26/06/1979

AGENCY
Platform
{Sponsor)

DEPARTMNET OF FISHERIES
(ENVIRONMENT CANADA),
PACIFIC BIOLOGICAL
STATION, NANAIMO

DHC Beaver

DEPARTMENT OF FISHERIES
(ENVIRONMENT CANADA),
PACIFIC BIOLOGICAL
STATION, NANAIMO

DHC Beaver

DEPARTMENT OF FISHERIES
AND OCEANS, PACIFIC
BIOLOGICAL STATION,
NANAIMO

Cessna 180

DEPARTMENT OF FISHERIES
AND OCEANS, PACIFIC
BIOLOGICAL STATION,
NANAIMO

Cessna |80

VANCOUVER AQUARIUM,
VANCOUVER
Various vessels and shore

UNIVERSITY OF ALBERTA,
DEPARTMENT OF ZOOLOGY,
CALGARY

Shore

QUEEN CHARLOTTE ISLANDS
MUSEUM, SKIDEGATE
Shore

TABLE 1, SUMMARY LISTING OF DATA SETS (Continued)

Areas

North coast (Sea Otter
Islands, Banks 1., Hunter 1.
area, Bonilla 1., Burnaby 1.,
Cape Scott area, Cape St.

James, North Danger Rocks,
Goose Islands, Anstizabal 1.,

Langara 1., Milbanke Snd.,

Scout Islands, Fitzhugh Snd.,

Louise 1.)

Skeena River

Skeena River

Skeena River

Cape St. James
E. coast Queen Charlotte 1.
Langara Island

Langara Island

Rose Spit

Species

Steller sea lion

Harbour seal

Harbour seal

Harbour seal

Killer whale

Risso’s dolphin

Gray whale
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Parameters

Identification
Numbers

Identification
Numbers

Identification
Numbers

Identification
Numbers

Identification
Numbers
Behaviour

Identification
Morphometrics
Numbers

Identification
Morphometrics

Concurrent

Remarks

Sea lion census of the
B.C. coast.

Harhour seal census.

Harbour seal census.

Harbour seal census.

Compilation of incidental
sightings. The database
is updsted periodically
with the addtion of new
sightings.

Incidental sighting.

Stranding.



Data Set

19816001

19826001

19826002

19836001

19836002A

19836002B

Peviod
gd/mmiyy
01/01/1981
31/12/1990

11/01/1982
11/01/1982

28/06/1982
01/07/1982

23/04/1983
30/06/1983

27/07/1983
27/07/1983

12/05/1987
29/05/1987

AGENCY
Platform
{Sponsor)

CANADIAN WILDLIFE
SERVICE (ENVIRONMENT
CANADA), INSTITUTE OF
OCEAN SCIENCES, SIDNEY
Various research vessels

DEPARTMENT OF FISHERIES
AND OCEANS, PACIFIC
BIOLOGICAL STATION,
NANAIMO

VU33 Squadron

DEPARTMENT OF FISHERIES
AND OCEANS, PACIFIC
BIOLOGICAL STATION,
NANAIMO

DHC Beaver

DEPARTMENT OF FISHERIES
AND OCEANS, PACIFIC
BIOLOGICAL STATION,
NANAIMO

Small craft and shore

CANADIAN WILDLIFE
SERVICE (ENVIRONMENT
CANADA), DELTA

Small craft and shore

CANADIAN WILDLIFE
SERVICE (ENVIRONMENT
CANADA), DELTA

Smali craft and shore

TABLE 1. SUMMARY LISTING OF DATA SETS (Coutinwed)

Areas Species

Dixon Entrance Blue whale
Hecate Strait Dall's porpoise
Juan Perez Sound Gray whale
Laredo Channel Humpback whale
Langara [sland Killer whale
Laredo Sound Northern fur seal
Queen Charlotte Sound Pacific white-sided dolphin
Cape Scott arca Steller sea lion
Scott Islands

North coast (Stephens 1. Steller sca lion

area, Banks [., Hunter I.
area, Bonilla 1., Fitzhugh
Snd., Burnaby 1., Cape Scott,
Dundas |. area, Cape St.
James, North Danger Rocks,
Goose Islands, Aristizabal [.,
Langera ., Milbanke Snd.,

Scott Islands

Masset inlet Harbour seal

Chatham Sound Harbour seal

Chatham Sound Dall's porpoise
Harbour seal

Steller sea lion

Unidentified sca lion
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PBarameters

Identification
Numbers

Identification
Numbers

Idemification
Numbers

Identification
Numbers

Identification
Numbers

Coocurrest
Messyrements

BIOLOGY
Birds
Identification
Numbers

BIOLOGY

i
Identification
Numbers

emdtfication
Numbers

BIOLOGY

Birds
Identification
Numbers

Identilication

Numbers

Remarks

Incidental sightings from
Candian Wildlife Service
Pelagic Bird Surveys.

Sea lion census of
Vamouver lsland.

Sea lion census of the
B.C. coast.

Field collection of
harbour seal scats for
diet audy.

Incidental sightings from
Canadian Wildlife
Service scabird colony
survey.

Incidental sightings from
Canadian Wfl?ilife
Service scabird colony
survey.



Data Set
LD,

19836002C

19866001

19866002

19876001

19876002

19876003

Period
dd/mm/yy

17/05/1988
03/07/1988

28/05/1986
30/05/1986

22/07/1986
24/07/1986

09/02/1987
27/04/1988

29/06/1987
03/07/1987

01/01/1987
31/12/1990

AGENCY
Platform

{Sponsor)

CANADIAN WILDLIFE
SERVICE (ENVIRONMENT
CANADA), DELTA

Small craft and shore

ADDENBROOKE LIGHTHOUSE
Shore

DEPARTMENT OF FISHERIES
AND OCEANS, PACIFIC
BIOLOGICAL STATION,
NANAIMO

DHC Beaver

BOAT BLUFF LIGHTHOUSE
Shore

DEPARTMENT OF FISHERIES
AND OCEANS, PACIFIC
BIOLOGICAL STATION,
NANAIMO

DHC Beaver

STRANDED WHALE AND
DOLPHIN PROGRAM OF B.C.,
VICTORIA

Shore and various vessels

TABLE 1. SUMMARY LISTING OF DATA SETS (Continued)

Areas

Chatham Sound
Estevan Island Group
Goose Island Group
Harvey Islands

Moore Island Group
Queens Sound

Sca Otter Island Group

Fitzhugh Sound

North & E. coast Queen
Charlotte 1.

Laredo Sound
Milbanke Sound

North coast (Bonilla I.,
Aristizabal 1., Burnaby 1.,
Cape St. James, North
Danger Rocks, Goose
Isiands, Camsano Snd.,
Banks 1., Langara 1.,
Mclnnes 1., Scout Islands,
Louise 1.)

Cumshewa Inlet
Fitzhugh Sound
Goose Island Group
Hecate Strait
Kunghit Island
Laredo Sound
Ogden Channel
Petrel Channel
Quecens Sound
Rose Spit
Skidegate Inlet
Smith Inlet
Whale Channel

Speciey

Gray whale

Harbour secal

Killer whale

Minke whale

Pacific white-sided dolphin
Sea otter

Steller sea lion

Killer whale

Harbour seal

Killer whale
Pacific white-sided dolphin

Steller sea lion

Cuvier's beaked whale
Fin whale

Gray whale

Harbour porpoise
Humpback whale
Killer whale

Minke whale

Northem clephant seal
Pacific white-sided dolphin
Sei whale

Unidentified porpoise
Unidentified whale
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Concurrent

Parameters @ Measurements

Identification
Numbers

Identification

Identification

Numbers

Identification

Identification
Numbers

Food
Identification
Morphometrics
Numbers
Parasites
Reproduction
Physiology

BIOLOGY
Birds
Identification
Numbers

Other Mammals
Identification
Numbers

CHEMISTRY
Biota

Metals
Organochlorines
Synthetic Organics

Remaprky

Incidental sightings from
Canadian Wildlife
Service seabird colony
survey.

Opportunistic killer
whale audio-recordings.

Harbour seal census.

Opportunistic killer
whale audio-recordings.

Sea lion census of the
B.C. coast,

Compilation of incidental
sightings and strandings.
This database is updated
periodically with the
addition of new sighting
and stranding data.



Data Set
LD,

19886001

19886002

19896001

19896002

19906001

19916001

Period
dd/mm/yy

NS/04/1988
NS/NS/1991

06/03/1988
24/09/1991

20/07/1989
20/07/1989

23/04/1989
11/06/1989

16/06/1990
21/08/1991

NS/05/1991
NS/06/1991

AGENCY
Platform

{Sponser)

ARCHIPELAGO MARINE
RESEARCH LTD., VICTORIA
Verious vessels

(Pacific Biological Sistion and
West Coast Whale Foundation)

SIMON FRASER UNIVERSITY,
DEPARTMENT OF BIOLOGICAL
SCIENCES, BURNABY

Various vessels

DEPARTMENT OF FISHERIES
AND OCEANS, PACIFIC
BIOLOGICAL STATION,
NAMAIMO

DHC Beaver

UNIVERSITY OF BRITISH
COULMBIA, VANCOUVER,
UNIVERSITY OF CALIFORNIA,
SANTA CRUZ

Small craft

(Marine World Foundation,
University of California, Santa
Cruz, University of British
Columbia, Vancouver)

VANCOUVER AQUARIUM,
VANCOUVER

5m zodizc and 6m alluminium boat
(Canadian Parks Service,
Vancouver Aquarium, Department
of Fisheriea and Oceans, Pacific
Biological Station)

DEPARTMENT OF FISHERIES
AND OCEANS, PACIFIC
BIOLOGICAL STATION,
NANAIMO AND VANCOUVER
AQUARIUM, VANCOUVER
Vessel

TABLE 1. SUMMARY LISTING OF DATA SETS (Continued)

Areas

Not Specified

Cumshewa Inlet

E. coast Queen Charlolte
lslands

Juan Perez Sound
Langara Island

Masset Inlet

Rose Spit

Skidegate Inlet

Scott Islands

Burke Channel
Dean Chanpel
Fisher Channel
Fitzhugh Sound
Laredo Channel
North Bentinck Arm

Juan Perez Sound
Langara Island
Skincuttle Inlet

Hunter Island area

Species

Unidentified dolphin
Unidentified whale

Killer whale
Pacific white-sided dolphin
Risso’s dolphin

Steller sea lion

Dall's porpoise

Harbour porpoise

Killer whale

Pacific white-sided dolphin

Killer whale

Sea otter

Parameters

Not Specified

Identification
Numbers

Identification
Numbers

Identification

Identification
Numbers
Behaviour

Identification
Numbers

Concyrrent
Measurements

Remarks

Biological observer
program on foreign hake
fishing vessels.

Compilation of incidental
sightings. This database
is updated periodically
with the addition of new
sightings.

Sea lion census of
Vancouver Island.

Killer whale survey.

Killer whale survey.

Sea otter survey.



9. DATA INVENTORY TABLE 2: LISTING OF DATA BY DATA SET NUMBER,
PARAMETER AND MEASUREMENT

A description of the organization of the catalogue and its use is given in Section 5.

This table is organized by data set identifier, parameter and measurement type. For each
measurement there is a brief description of methodology followed by a list of the species studied,
the number of samples and stations and a data quality rating assigned each measurement on each

species.

Data set I.D.

Parameters

Measurement/
Observation

Sampling/Storage/
Methods

Analysis Methods

Precision/Accuracy

No. of Samples

No. of Stations

Rating

Criteria Failed

Comments

TABLE 2 LEGEND
identifies a unique data collection and allows cross-referencing to
other tables and indices in this catalogue.

lists the biological parameter which is a class of measurement
types.

lists the specific measurement type.

describes the sampling/field observation and storage methodology.
describes the analysis methodology.

provides general information on the precision and accuracy of the
measurement.

lists the number of samples taken on this species.

lists the number of stations at which this species was reported.
Each station represents a unique date and location, such that two
visits on two dates to one site constitute 2 stations.

gives the data quality rating as described in Section 6.

lists the rating assigned before the (colon) and the rating questions
where the methodology was down-graded after the (colon).

may provide comments about a specific rating.



NOTES APPLICABLE TO DATA QUALITY RATINGS

The following is a description of Note 1 which appears under Comments for some
measurement with 3 ratings.

Note 1 Some important information about the sampling and analysis methodology was

lacking. However, after discussion with a peer of the deceased researcher it was
concluded that the data were worthy of a 3 rating.
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TABLE 2, DATA SET METIIODOLOGY DESCRIPTIONS

?ﬁﬁtﬂlﬂ P%m Nﬁﬂl{ﬂﬂl?&"_ﬁoﬂ SEMM_IFM% ‘guqu_mm Precision/Accurscy
dentification Identification of species These are records of harbour seal dentification was made upon 1t can be assumed that persons

pelta sold annually in British examination of the peclta. involved in the purchasing of
Columbia, harbour seal pelts were capable of
accurately identifying the species.
arbour seal N S :
Parameter Megsurement/Qbservation %mmme%m Analysis Methods Precision/Accuracy
Number Number killed per ese are the records of the It is assumed that direct counts Most of the records are for the
location oumber of harbour seal pelts sold were made of the number of peits, entire province while a few are
annually in British Columbia. broken down by district. The

aumber of pelts sold is
crude as they are usually rounded
numbers.
Harbour seal N/S N/S 2 :10

D 1 Parameter M
1 1 Identification Identification of species Observations were made by Identification was made visually. It can be assumed that persons
commercial scalers hunting from involved in the commercial
canoes or dories dispatched from harvest of fur seals were
the sealing schooners, experienced at identifying the
species.
Northern fur seal 1 N/S 4
Parameter Measurement/Observation Sampling/Stovage Methods Analysis Methods Precision/Accyrary
Number Number killed per Seals were approached in canoes or Counts were made directly of the The number killed is based upon
location dories dispatched from the sealing number of animals killed and the number of carcasses recovered
schooner. Scals were killed by recovered and these were recorded and recorded in the ships log.
spear, rifle or shotgun. in the ships log.
Northern fur seal 421 N/S 4

D 1 !:ermn Mﬁaézml?j&;m &EM&B&M_GL'E% gaﬁg.m_bm bm%
W Identification Identification of species Observations were made cither on dentification was made visually. It 18 assumed, upon the

site or from a vessel by persons expericnce and/or training of the
involved in cither commercial or observera that they were capable
management hunts. of collecting the measurements.

gﬁm o Ns_._o_fl%mm &ali%m Ba%n Criteria Failled =~ Comments
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TABLE 2. DATA SET METHODOLOGY DESCRIPTIONS (Contimued)

mbe %%ofml ﬁﬁem and commercial
{cont'd.) location management and commercial killed were made by direct count of ill figures are reasonably

purposss. Animals were shot at carcasses at the rookery. accurate. Estimates of the mumber
cither on the site or from a vessel Estimates of the number of adults of adults killed for mana;
pear the site. killed were made either by a count purposes, however, are likely

of the number of bullets used and flated (sec Bigg 1984;1985).

an estimats of the proportion of

animals likely to have been killed

or in the case of commercial hunts
by direct count of tho carcasses.

mﬂ lion Nm%!! N.!-.ﬂ%!!! B@ %EM Comments

ﬁemz:auon was made by direct lig Mhom were of a gencral

recently shot sca lions. Contents examination of stomachs in the nature,
wore examined in the field by eld.

British Columbia Fisherics

Commissioners.

Steller sca lion EIS . 6 g §g 15
Benulacluon iﬁmﬁm oi species EemiEmon: was %e by 5irect ntification was made by direct m upon the

observation from a boat by the observation. expericace and/or training of the
British Columbia Commissioners observers that they were capable
of Fisheries. of collecting the measurements,

gosces Ne.ofSgnie  No.of St  Rafes CriaPaied  Comwat
B e ot ions Do et bydinct B e Tt ypon the

location boat by the British Columbia obscrvation. experience and/or training of the
Fisheries Comminsionors. obscrvers that they wers capable
of collecting the measurements.

e ton Socifgne  NoofSptem e fopfyfakd  Comeen

W entification Eenhin:auon oi species %ﬂlm were % primarily &mﬁuon was made by direct m upon the

from boats or from shore but in observation. experience and/or truining of the
some cases from aircraft. This obscrvers that they were capable
dataset is a compilation of of collecting the measurements.
observations were made by

Fisheries Rescarch personnel,
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TABLE 2. DATA SET METHODOLOGY DESCRIPTIONS (Continued)

W Parameter Mmémgimgﬂam Sampling/Storage Methods Analvsis Methods Precision/Accuracy
(cont'd) (cont'd) (cont'd) (cont'd) (cont’d)
Field Services personnel,
Lighthouse keepers, British
Columbia Provincial Museum

personnel and various individuals.

gm l!g._q_%!gf M..oLﬁsm &g Criteria Failed Comments

teller sea lion

Parameter Measurement/Observation Sampling/Storage Methods ﬂm Methods Precisi %ﬁm

Number umber seen per Observations were made pnmarily imates were made by direct Bigg (1985) discusses these data in

location from boats or from shore and in observation. his report and describes the
some cases from aircraft. This various factors that can affect
dataset is a compilation of precision and accuracy such as
observations made by Fisherics disturbance, inflation of estimates,
Research personnel, Field Services tendency to count only when
personnel, Lighthouse kecpers, animals were present etc.
British Columbia Provincial
Muscum personnel and various
individuals.

S tion No.ofSamoles  No.of Stsiss  Ratiog CriterinFaled

W I%m%gs; %@M%Mgmm m&&/_&mmﬁﬁbﬁm ]A_nﬂzp_h,ium %ﬂbﬂﬁ!
Identification entification of species Observations were made a dentification was made by direct ere is no information regarding

schooner. observation. the knowledge or experience of the
observers and a number of their
identifications seem suspect as the
behaviour they deacribe do not fit
the specics they report.

Harbour porpoise 1 2:7
Harbour seal N/S N/S 2 2:7
Pacific white-sided dolphin I 1 2 2:7
Short-finned pilot whale N/S N/s 2 2:7

D 1 P . . . .
Iglgﬁl Fﬁ ldenu%cauon og uomacﬁ Stomacﬁs were csﬂecﬁ gm %minu&g was made by direct ’E%e observations were of a gencral

contents recently shot sea lions. Contents cxamination of stomachs in the nature.
were examined in the field by field.
British Columbia Fisheries
Commissioners.

S e ion b of S Do of Sinizne Raffon %ﬂlﬂsﬂ Comments
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TABLE 2. DATA SET METHODOLOGY DESCRIPTIONS (Continued)

Emﬂution chﬂ%unon o’ species %ﬂlhoﬂl were m gm nhification was made by direct Mw the

(cont'd.) boat by Bmuh Columbia Fisheries  observation. experience and/or training of the
Commissioners observers that they were capable
of collecting the measurements.

or sea lion !! .ﬂ g
P : . Analysis Metbod Precisios/A
Number leu r secn per &uwﬂioﬂ were % gm a Estimates were made by direct It is assumed, based upon the
ocation

boat by British Columnbia Fisheries observation. experience and/or training of the
Commissioners. observers that they were capable
of collecting the measurements.

i Socljpda  lNoofpien  luym fiphided  Cmeen

i;q!ﬁ’ Emﬁhon ﬁm Euuo‘\ 05 species ﬁwilcltlon was made upon E can E %ﬂ %“ persons

lm'bour mll hlled by diltnct and examination of noses brought as involved in paying bountics were
in most cases by statistical area in proof of each kill. geaerally capable of accurately
British Columbia. identifying a harbour seal nose.

However, it is known that there
were some fraudulent submissions
of re-formed sea lion noses.

P : . Sampling/St Method Analvsis Method
Number Number kiiled per These are the annual records of Counts werc made of the aumber E can be % that persons
location the number of harbour seals killed of noses brought as proof of each involved in paying bounties were
by district and in most cases by kilt. generally le of accurately
statistical area. identifying a harbour scal nose,

However, it is known that there
were some fraudulent submissions
of re-formed sea lion noses.

lected ﬁmﬁm was made by direct JEE ﬁuwmons were of a general
lecendy shot sea lions. Contents examination of stomachs in the nature.
were examined in the field by field.
British Columbia Fisheries
Commissioners.

BB ton Nesiigme  loofSps  Rem Hgefskd  Commem
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TABLE 2. DATA SET METHODOLOGY DESCRIPTIONS (Coatinued)

I .
W dentification ;denﬁsncauon o% specics

(comt'd.)

teller sea lion

Number Number seen per

location

Steller sea lion

D 1 FEEI{M %@;ml?mm
W dentification Identification of species

Harbour seal
Killer whale
Unidentified sea lion

Foraging

Species
Killer whale

%vmm Suﬁce Elnvnour

%Iier whale
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Observations were made Lom a

boat by British Columbia Fisheries
Comumissioners.

quuumd,bauduponme

experience and/or training of the
obscrvers that they were capable
of collecting the measurements.

entification was made by direct
observation.

1 1
Precision/A
Observations were made from a Estimates were made by direct It is assumed, based upon the
boat by British Columbia Fisheries observation. experience and/or training of the
Commissioners. obscrvers that they were capable

of collecting the measurements.

Observalions were made Erom

shore by the Green Island
Lighthouse keeper and his family.
The account is recorded

ldenuaxcnuon was made by direct

observation.

Jg%e %iﬁge and training of the

obscrver is unknown, however, the
descriptions are sufficiently
detailed to confirm the

descriplively. identification.
&LS?EQN { Eﬂ.JLS_gﬁm &!?u Sf'niﬂn_Eﬂﬂ Comments
H
7 7 3 3:12
1 | 3 3:12
. Analysis Method .
Observations were mnge Ey the Direct visual observations. % ﬁeﬁge and training of the
Green laland Lighthouse keeper observer is unknown, however, the
and his family. The account 1s descriptions are sufficiently
recorded descriptively. detailed to confirm the
identification.
2 2 3:12

&uwluom were mnae Ey the guﬁce %woun observed were: Mtﬂim of the

Green Island Lighthouse keeper head stand, tail lobbing, and observer is unknown, however, the

and his family. The account 1s breaching. descriptions are sufficiently

recorded descriptively. detailed to confirm the
ideatification.

&mn@m&gzxgﬂmmcm



TABLE 2. DATA SET METHODOLOGY DESCRIPTIONS (Coutinwed)

W {dem%uuon Hem,mluon o’ spocies mmon was made m»«: the

recovery of the dead whale and exporience and/or treining of the
conﬁrmed upon examination of the observers that they were capable
of collecting the measurements.

Fin whale 4
Humpback whale 7 4
Sei whale 2 2 4
Sperm whale 15 10 4
Hoq’E ometrics ﬁy Ieﬁ d ife points Etween which body E%eu are no m details.
whalers and the carcasses lenglh was measured are not

examined a1 the whaling station.

Bhoe whae WW&FWM

Fin whale 87 2:1,23
Humpback whale 7 7 2 2:1,2,3
Sei whale 2 2 2 2:1,23
Sperm whale 15 10 2 2:1,2,3
P . is M .
Number umber per %EE: were Eﬁ Ey commercial Counts were %e directly of the Counts oi ﬁ mr of carcasses
location whalers. number of carcasses returned to do not include whales killed but
the station. Each animal was lost a1 sea
examined visuslly to determine
the sex.
f i Criterig Failed ~ Comments
B Shate NoofSpmcles  Mo.ofSpiom  Rufex
Fin whale 110 87 4
Humpback whale 7 7 4
Sei whale 2 2 4
Sperm whale 18 10 4
%epﬁcu!on by ie%: w %tween which body ’E%em are no Eﬁr details.
wlulen and lhe carcassca Ienxth was measured are not
examined at the whaling station.
# Comments
i A Mﬁ!‘“’” E""”’fm E%“ ST el
Fin whale 2:1,2,3
Humpback whale 2 2:1,2,3
whale 2 2 2 2:1,23
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TABLE 2. DATA SET METHODOLOGY DESCRIPTIONS (Contimaed)

M . . Anglysis Method -
%mducuon ﬁnme’nbnme oi %Eiu were Eled Ey commercial Carcasses were examined visually ’EE compieu:ncu of the

{comt'd.) foetus whalers and the carcasses at the station. examinations arc not known and it
examined at the whaling station. is possible that smail foctuses
were missed.
. ¢ . T
el No.ofSgmols  No.ofSfaions  Rafz o Comments
Fin whale 38 36 2 2:1,2
Humpback whale 3 2 2:1,2
Sei whale 2 2 2 2:1,2

1 M - . .
W good ﬁem:huuon o, stomach %Ealel were hilﬁ Ey commercial %y specics were identified by Eo‘ognpﬁl o! ﬁ collected

contents whalers. At the whaling station, comparison of pholographs, specimens have been published.
stomach contents were collected, mecasurements and preserved
Prey specimens were specimens with descriptions found
photographed, measured and in standard text books and through
stored in formalin for later consultation with Dr. lan
identification. McTaggart Cowan of the British
Columbia Provincial Musecum.
No. of Samples ~ No, of Stations ~ Rating  Criteria Failed Comments
Sperm whale N/S N/S 4

ﬁgﬂl’ !\fl:ﬁmﬂ@&:anﬂ W isml,xF.Mﬁm Ezml@:sx
ldentification Identification of species es were k y commercial dentification was made upon 18 luumed, ased upon the

whalers. recovery of the dead whale and experience and/or training of the
confirmed upon examination of the observers that they were capable
carcass. of collecting the measurements.
rd’'s beaked whale 1
Blue whale 6 6 4
Fin whale 55 47 4
Humpback whale 26 18 4
Sei whale 2 2 4
Sperm whale 15 6 4
Morphometrics Body length Whales were killed by commercial The points between which body There are no further details.
whalers and the carcasses l was measured sre not
examined at the whaling station.
Mbuked whale o2y
Blue whale 2 1,2,3
Fin whale S 47 2 2:1,2,3
Humpback whale 26 18 2 2:1,23
Sei whale 2 2 2 2:1,23
Sperm whale 15 6 2 2:1,2,3
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TABLE 2. DATA SET METHODOLOGY DESCRIPTIONS (Continned)

(é,ounu were % directly of the Mr of carcasses

number of carcasses retumed to do not include whales kitled but
the station. Each animal was lost at sea.
examined visually to detormine
the sex.
s beaked whale
Blue whale 6 6 4
Fin whale 55 47 4
Humpback whale 26 18 4
Sei whale 2 2 4
Sperm whale 15 6 4
Reproduction octus les were killed by commercial The points between which body ere are no further details.
whalers and tho carcasses Ieagth was measured are not
examined at tho wlnhng siation. known.
Baird’s beaked whale 1,
Blue whale 2:1,2,3
Fin whale Is 2:1,2,3
Humpback whale 14 11 2 2:1,2,3
Anglysis Method -
%ﬁoﬂ Carcasses were examined visually ']Ee comp% oi the
al the station. examinations are not known and it
is possible that small foetuses
were missed.
mmm whale 1,
Blue whale S s 2 2:1,2
Fin whale 21 18 2 2:1,2
Humpback whale 14 1 2 2:1,2

= e rvetons o mde bt Foif ey i
W ntification entstication of species servations were entification was made by direct a rvers o

Fisheries personnel from Filhenea observation. mlkc these measurements is not
patrol vessels. known.
mm fur scal
umber Number seen per Observations were made b Estimates were made by direct The ability of the observers to
location Fi :&del pelnonnel from Fisheries observation. nnh: these measurements is not
patrol vessels

%m for scal l!\!._ﬂ_m _z._tt%gmg l!a.gl_!: Ql!ﬁa[m Qm
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TABLE 2. DATA SET METHODOLOGY DESCRIPTIONS (Coatinued)

1 . Sampling/§ Method . .
W ldenlialcluon i‘lﬂmiwﬂlon o% species Obscrvations were made ﬁmﬁluon was made by direct E 18 lmﬁ Eﬁt Ee authors

incidentally by various indiviuals observation and recorded in appraised the sightings and
and their accounts were collected wufficient detail to allow later included only those in which they
by the authors. identification. were confident.
Northern elephsnt seal :
Number Number seen per Obscrvations were made imates of the number scen 1t is assumed that the authors

location incidentally by various indiviuals (typically one) were made by direct appraised the sightings and
and their accounts were collected observation. included only those in which they
by the authors. were confident.

Nowtarn elephant sal NeofSgacls  NeofSprioms  Bapm gjmiafeld  Commem

1 P . - ..
W Idenu%ncnlion lgenu’lcauon 05 species gpeclmem were examined in the fdenliglcauon was made upon Skulls and lk:lelom arc available

ficld by various individuals each of examination of the specimens in for re-examination.
whom is identified in the database. the field and upon cxamination of
Skulls and in some cases partial or skeletal remains. Sex was
complete skeletons were collected. determined by visual observation
of the specimens and the relative

age of some animals (adult vs
immature) was also assessed by
examining the specimen and/or
skeletal remains.

%Mkw whale w& EE._QLS?M Bw?_:a Criterig Failed =~ Comments

Cuvier's beaked whale 1 |

Dall's porpoise 3 3 4
Harbour oise 1 1 4
Harbour sea 1 1 4
Minke whale 1 1 4
Northern fur scal 1 1 4
Risso's dolphin | 1 4
Sea ofter 1 1 4
Steller sea lion 5 5 4

Morphometrics Body iength There is no in%ormnion regarding ’%%ete are no details about the There are no Enher details.

how the mecasurements were measurements.
made.

Steller sea lion 2:1,2,10
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TABLE 2. DATA SET METHODOLOGY DESCRIPTIONS (Contimsed)

aolpaomeuicl %:ﬁ emmi %ﬂ- 18 no Eomuon regarding e are no sbout tho kind %ﬁ are no ﬂer details.

(comt'd.) measurements how the measuremonts were of tail vertebrae moasurement
made. made or about the hindfoot
measurements made.

i B SeciSmda  NoofSpie  Agem ffpfpiel  Commem

W aemnﬁguon Hﬁglm oi species ﬁem:gulnou was made by direct m upon the

boat by fisherics ol’ﬁcen observation. exporience and/or training of the
observers that they were capable
of collecting the measuroments.

_ . Sdlfpds Sy B e Cmams

observation from a boat by location not always given. experience and/or training of the
fisheries officers. observers that they were capable
of collecting the measurements.

B ton fooffjmes  Mooifpen Befum frEpfed  Conen

W Eenuilcauon idemEcluon o’ species Obnnuaom were maae Ey s ﬁenu%son was made by direct %e lugorl Eve praiscd the

former pelagic fur sealer, & obscrvation. sightings and mcluged only those
Department of Fisheries biologist, believe to be relisble and mada by
two fishermen and a game warden experienced observers.

cach identified by name by the

author.

%m fur scal EMLLSF!!E Msgm B@ Criteria Failed ~ Comments
aorpllonmﬁc- W]ﬂ Specimen was upmg five and Body le was measured from m to the

wbuqucmlyemumdbythe the tip of the snout to the tip of the nearest half centimetre.
authors. tail with the seal carcass lying
outstretched belly up.

Species No, of Samples  No, of Stations BIF Criteria Failed Comments
Northem fur seal 1 1
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TABLE 2. DATA SET METHODOLOGY DESCRIPTIONS (Coatizued)

D 1 P M . . ..
lﬁmi Morphometrics ﬁy weight gpecunen was cupmﬁ iive and ly weight was taken while the was recorded to the

(cont'd.) subsequently examined by the animal was alive. necareet half pound and then
suthors. converied (o the nearest one tenth
of a kilogram.
. . Criteria Failed C
Nﬁcm fur seal l E g
Morphometrics Detailed extemal The dead specimen was examined Hindflipper length was measured Measurements were recorded to
measurements by the authors. The following from the centre of the curvature of the pearest millimetre.
measurements were made: the anterior angle of the flipper to
hindflipper length, condylobasal the tip of the first digit.
length and mastoid width. Condpylobaul length was measured

from a transverse line touching
most posterior Toim on the
occipital condyles to a transverse
line touching most anterior points
on the premaxillary bones.
Mastoid width was measured at
the greatest transverse dimension
of the cranium across, or near, the
mastoid proccsses, outside of one

to the outside of the other.
Northern fur seal | | 4

1 Parameter Mgmmmm Sampling/Storage Methods Anslysis Methods %ﬂﬂm
16001 Identification Identification of species Observations were made visually Identification was made by direct ¢ photographs are a visual

by a Fisheries Officer upon observation. record confirming the accuracy of
examination of the carasses. the measurcments.
Photographs were also taken.

Wmmm&pmwmm

y a 'Al%le poiats %&en which body };Eon are no mer details.

Species
Killer whale

E{%ﬂgn%tﬁcl WMM

ody

Fisherics Officer. length was measured are not
known.
. . . C £
M|o ii‘ i g g i:?.ﬁ
Number Number scen per Observations were made by a The number of animals stranded The photographs are a visual
location Figheries Officer at the site of the were counted directly, record confirming the accuracy of
stranding. the measurements.
iller whale 11 1 4
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TABLE 2. DATA SET METHODOLOGY DESCRIPTIONS (Continved)

B M. e e B et pon  Frsimens el e

collocted by various individuals examination of the specimen. collection and can be re-examined
and forwarded to the Cowan to confirm past identifications.
Vertcbrate Museum.

%s beaked whale

Harbour porpoise 3 3 4

Harbour scal 19 19 4

Northern fur seal 2 2 4

Steller sea lion 14 14 4

Unidentified beaked whale 1 1 4

lipper a ding how Gfem are no ﬁdu sbout the mnr\mn to

Iundﬂlpper width the lpec!men was collected or how measurements. make (ben measuroments is not

the measurements were made.

e e fon Reofpacs  NoofSpie  Refac  {tgre Faded " Gmme

o e i A et el e e iy g P A
W entification of stomach s were collectod with a 30.05 tomach contents were sorted and 18 upon the

contents rifle fitted with a telescopic sight oxamined on a tray with a expericace and/or training of the
and soft-nosed bullets. Pups were dissecting lens. observers that they were capable
collected using a 12 gauge |ho(—gun of collecting the measurements.
and BB shot. Stomachs were
removed whole and stored in
formalin in kegs and retumed to
the University of British Columbia
for analysis.

mr cal Mﬁq’m!g Mmm .I!agr_rx ?Hﬂ.ﬂm Comments
i Sawmpling/Storage Methods i Precision/ Accyracy
ﬁﬂuﬁm W Secals were collected with a 30.08 Identification was made by direct It is assumed, based upon the
rifle fitted with a telescopic sight observation. experience and/or training of the
and soft-nosed bullets. Pups were observers that they were capable
collected using a 12 gauge shotgun of collecting the mcasurements.
snd BB shot.
. i Criteria Failed Comments
Pt s Nooffgpoes  Neolfyoms  Rafme
Morphometrics Blubber thickness Measurements were made in the Blubber thickness was measured is assumed, upon the
field. on the belly. There are no further experience and/or training of the
details. observers that they were capable

of collecting the mecasurements.

page 713



aorp%’omeu'icu

Parameter
Morphometrics

Parameter
Morphometrics

Morphometrics
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TABLE 2. DATA SET METHODOLOGY DESCRIPTIONS (Continued)

Mg(comE'E) =
Soecies

Harbour seal

hindflipper width

Spccies
Harbour seal

(conl'%)
28

ﬁeuum-ncm were me in the

field.

%y weigu o! co;%ecled seals

were measured in the field.

Measurements were ma% in the

field.

Measurements were made in the
field.

ot

fagen S feld

y length was measured from
the tip of the snout to the tip of the
tail.

eﬁcu are no ﬁﬁer details.

M!PILMM
The following detailed

measurement were made.
Circumference behind foreflippers,
tip of noss to insertion of
foreflippers, centre of navel to tip
of til, centre of anus to tip of tail,
centre of anus to centre of tail,
centre of navel to tip of lower jaw,
distance between mammae, from
line between mammae to centre of
navel, centre of eye to centre of
ear, penis opening to centre of
navel, penis opening to centre of
anus, longest nasal vibrissa,
longest supranasal vibrissa,
longest brow vibrissa.

Analvsls Methods

The points between which the
measurements were made are not
given.

(cont’d)

It il nmﬂ, Eﬂ upon the

experience and/or training of the
observers that they were capable
of collecting the measurements.

Comments

m;:pon the

experience and/or training of the
observers that they were capable
of collecting the measurements.

Comments

P o

experience and/or training of the
obsorvers that they were capable
of collecting the measurements.

Comments

mee

cxperience and/or training of the
observers that they were capable
of collecting the measurements.



TABLE 2. DATA SET METHODOLOGY DESCRIPTIONS (Coutinaed)

B D, o e e o let e Hhenatts botwama which the PRt upon e

(comt'd.) hindflipper length field. measurements were made are not experience and/or training of the
given. observers that they were capable
of collecting the measurements.
. . stexia F,
Number Number killed per Seals were collected with a 30.05 s were distinguished from It is assumed, based upon the

location rifle fitted with a telescopic sight adults on the bams of their sizc and experience and/or training of the
snd soft-nosed bullets. Pups were by the presence of the umbilicus, observers that they were capable

collected using a 12 gauge shotgun and the presence of milk in their of collecting the measurements.

and BB shot. stomachs.

Soscies No.ofSymoles  No.ofSaioms  Rages CrisiaFuld  Commes
R O e el iin: oo vty dieet b T upon the

locstion boat. Estimates were made by observation. experience and/or training of the
direct observation. observers that they wore capable
of collecting the measurements.

P . . Analysis Methos Precision/A

Reproduction ]%%ckneu oi gonads Gonads were removed ﬁ The points between which the It is assumed, based upon the
collected seals in the field. There measurement was made are not experience and/or treining of the
are no details given about the given. observers that they were capable
storage of these organs. of collecting the messuremeonts.

frmcter  VomspetOunatos R Sorae Mo e ol which the Fcien Ay vpon the

gonads collected seals in the field. There measurement was made are not experience and/or tnm.ing of the
are no details given sbout the given. observers that they were capable
storage of these organs. of collecting the messurements.

mﬂul MW uuf_mm @ ??FLEM Comments

1 Pargmeter Sampling/Storage Methods Analvsis Methods Pplmfm
W Food Identification of prey Observations were made by the Identification was made by direct c ability of the observers to
Lighthouse keeper from the shore. observation. make these measurements is not
known
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TABLE 2. DATA SET METHODOLOGY DESCRIPTIONS (Coatinued)

P M . . .
ﬁenﬁ%uuon iaenhglcmon o% species Observations were made Ey the ﬁnuzcmon was made visually. *% ﬁiﬁp E training of the

(cont'd.) Lighthouse keeper from the shore. observer is unknown, however, the
descriptions are sufficiently
detailed to confirm the
identification.

Killer whale 1 1 2
P . . . ..
éﬁwour gonging OEservauonl were ﬁe smm ﬁenuiucauou was made visually. ]E%e ability oi ﬁe observers to
shore by the Lighthouse keeper. make these measurements is not
known.

ller whale N!'i%m Mh—ﬁ_sl!m E'? %w Comments

i P . . . 2
%%IKD lﬂnﬁilcauon lgenu!lcnﬁon oa species %nwauo«u were %e visually l&denﬁiu:auou was made by direct Eumen wouﬁ most likely have

and upon recovery of carcasses by observation and upon recovery of the ability to accurately identify
professional hunters hired by the carcasses. the specics.
Dcpmmeni of Fisheries.
arbour seal N/S
P ¢ . . .
Number Nuﬁr ﬁnﬁ per Counts were made o! %e number ﬁmﬂu oi %e number of adults E mates would E based upon a
location of harbour seals killed by and pups killed werc made by count of the number of carcasses

professional hunters hmd by the direct observation and by recovery recovered and an estimated of the
Depantment of Fisheries. of carcasses. number lost and wounded.

1 . . . .
W Idenliiu:au:on idenuslcmon o! species %&um were ﬁe visually ﬁenuilcanon was made by direct Eumen wouﬁ most likely have

and upon recovery of carcasses by observation and upon recovery of the abilily to accurately identify
rofeasional hunters hired by the carcasses. the specics.
artment of Fisheries.

. " . Criteria Faded C |
%nbour seal ﬁ% %98 5
ﬁumber Euﬁr ﬁiled per Counts were made o’ the number mates of the number of adults Eﬁm Would E based upon a

location of harbour seals killed by and pups killed were made by count of the number of carcasscs
professional hunters hired by the direct observation and by recovery recovered and an estimated of the
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TABLE 2. DATA SET METHODOLOGY DESCRIPTIONS (Continwed)

W Fgﬂeﬁ Wﬂ&hﬂl@ W mm (cm'

Department of Fisheries. of carcasses. number lost and wounded.

P e fosjges locijghs  Rix fhied  Ce=e

W !demiﬁon gdemﬁdon o% species 'R are annual reports o’ ﬁemigcnlion would have been is & , based upon the

harbour secals killed by fisheries made upon examination of the exporiepce and/or training of the
officers for predator coatrol, carcass. observers that they were capable
Reporting is by district. of collecting the measurements.
Harbour seal N/S N/S 4
Eﬁ?ﬁ umber per oﬁhe éwwmﬂeofdwmmber Eeﬁunﬂmﬁgnﬂnmimh
location number of harbour scals killed by of carcasses recovered with an were killed are given in all cases,

fisheries officers for predator estimate made of the number lost however in some cases oxact
control. and wounded. locations are also included.

B sl fosjgea  Teoijgfem  Ragm pYjfeld  Commen

D r l » a_ e
]W Age %\m’on of eplp! Eyul liﬁ ﬁ was ﬂiﬁ Ey %u mnde of the Mm the

commercial whalers and examined degree of fusion of the ysis of experience and/or training of the
at the whaling station by Fisheries the thoncu: vericbra with the obscrvers that they were capable
Rescarch personnel. of collecting the measurements.

Bl beaked whale So.elSymcia &M fafes THafdel  Qmqes
R e i eva I Ty rontercial o ettty outhow oo okt deuit.

contents whalers and the carcasses were stomach contents were identified.

examined at tho whaling station

by either Fisheries Research

personnel or by personncl from the

whaling station with sufficient

experience to collect basic

moastirements. .

Ee..nf.&m& Mumm @ Commenty
ird's beaked whale :1,2,8,10

Blue whale 3 3 2:1,2,8,10
Fin whale 197 52 2 2:1,2,8,10
Humpback whale 49 42 2 2:1,2,8,10
Sei whale 5 5 2 2:1,2,8,10
Sperm whale 47 40 2 2:1,2,8,10
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B fpees
{cont'd.)

Eenu ilcauon

Parameter
Morphometrics

page 78

TABLE 2. DATA SET METHODOLOGY DESCRIPTIONS (Continned)

St By eation

giﬁ-%hlle

Fin whale
Sei whale
Sperm whale

Mml?bmm
dentification of species

Baud!l beaked whale
Blue whale

Fin whale

Humpback whale

Sei whale

Sperm whale

Mm%ﬂ&mm‘ﬂ
Blubber thickness

%buked whale

Bluc whale

Fin whale
Humpback whale
Sei whale

Sperm whale

%ﬁ were E 5 Ey commercial

whalers and the carcasses were
examined at the whaling station

by cither Fisheries Rescarch
personnel or by personnel from the
whaling station with sufficient
experience to collect basic
measurements..

47

O&lflemuom were maie Ey the

crews of the whaling boats during
hunting activity.

Whales were Euﬁ by commercial

whalers and the carcasses were
examined at the whaling station

by either Fisheries Research
personnel or by personnel from the
whaling station with sufficient
experience to collect basic
measurements..

GEE are po ﬁulb about how

stomach fullness was measured.

40 2

dentification was made visually.

4 4
242 4
60 4
10 4
46 4

#ﬂx@ Metbods
lubber thickness was measured

in centimetres at a point midway
between the anus and dorsal fin or
ridge.

AT ing fulloens
was not consistent. Sometimes it
was reported in fractions of gallons
while other times it was

in fractions of fulincas (1/2 full) or
as “present” or “trace”.

Comments

Enuuu cﬁ g examined at

the whaling station 1o confirm the
identification. In the case of
sightings it is likely that whalers

ualified to sccurately
ided.i?y spocies as this was part of
their job.

Comments

Precision/Accuracy

It is assumed, based upon the
experience and/or training of the
observers that they were capable
of collecting the measurements.

‘—Qg-—

1

64 3 3:12
7 3 3:12
1 3 3:12
3 3 312



TABLE 2. DATA SET METHODOLOGY DESCRIPTIONS (Contimwed)

mwmﬁmﬂnﬁp MWIIMMRHM

of the snout (o the notch in the nearest foot. For e le, whales
examined at the whaling station flukes, according to Intemational measuring between 35 6in and
by cither Fisheriea Research Whaling Commission regulations. 361t 6in were recorded as 36R.
the

169 4
49 4
7 4
39 4
stailed . by :ﬁe iomu measurements were
measurements commemnl whalers lnd examined made. Tip of snout to hind margin xpuicnce and/or lnlning of the
at the station by Fisheries of flukes, projection of lower jaw obsorvers that they were capable
Research personnel. Detailed body beyond tip of snout, tip of snout to of collecting the measurements.
measuroments were made blow-hole, tip of snout to of
according to the British Discovery gape, tip of snout Lo centro of eyo,
Committee. tip of snout to tip of flipper,
hindmargin of ﬂuku to

tion of dorsal hind
margin of flukes to anus, hind
margin of flukes to umbilicus,
centre of geaital slit to centre of
anus, height of dorsal fin, length of
bmofdonulﬁn,lxillllo ip of
flipper, o“p of anterior end of lower
border of flipper, length aloag
curve of lower border to tip of
flipper, length of severed head
from condyle to tip, length of
per from head of ~.merus o
tip, depth of body at dorsal fin,
total spread of flukes, width across
blowhole, tip of saout to forchead

groove, breadth of body ﬂq;pen
(including ﬂnppcn), breadth
body at blowhole.

mct W W #E\r—yﬂﬁuﬂmw:(me MW the

commercial whalers and examined widest point according to the expetience and/or training of the
at the whaling station by Fisheries methods of the British Discovery observers that they were capable
Research personnel. Committee. of collecting the measurements.
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TABLE 2. DATA SET METHODOLOGY DESCRIPTIONS (Continued)

(cont'd) (con'd) (com™d) (cont'd) . . (cont
oo Ne.ofSempls  NecofSjpers  Eafe Croecaloled  Comments
Baird's beaked whale 1 1 4

P tor . . ' . .
Morphometrics %ldlh o, %ukeu ii%e wﬁe was Eliﬁ by uke width was measured at the 5 s nmﬁ. based upon the

commercial whalers and examined point of insertion according to the experience and/or training of the
at the whaling station by Fisheries methods of the British Discovery observers that they were cspsble
Research personnel. Committee. of collecting the measurements.
Baird's beaked whale 1 1
P 0 i " » i 13
Number %u%r hlied per %%nlel were hlle% Ey commercial Counts were mnse directly of the Counts oi the mﬁr of carcasscs
location whalers. number of carcasses returned to do not include whales killed but
the sation, Each animal was lost at sea.
examined visually to determine
the sex.
Species _m_o__SP!EN f Jd_%amN f Stati &? Criteria Fafled Comments
Baird's beaked whale
Blue whale 3 3 4
Fin whale 215 169 4
Humpback whale 57 49 4
Sei whale 9 7 4
Sperm whale 49 42 4
M /Ot . . ..
Number Number scen per %umﬁom were mnie Ey the ﬁmﬂel were made visually. !l 18 poulb;e El ﬁ whnlerl
location crews of the whaling boats during inflated their estimates in
hunting activity. responss 10 concerns about
dwindling whale stocks and
eventual closure of the whaling
industry.
i N _m_i&m ?.g%m_aﬂﬂ
%ﬁm . _uﬂigu!g !ngy : Comments
Fin whale 353 35,6
Humpback whale 17 ll 3 3:5,6
Sei whale 6 3 3 3:5,6
Sperm whale 8 4 3 3:5.6
. . Analvsiy Method
Eramel Heuu’u:auon 05 % sﬁle was ﬂﬁa E Parasites were removed from the E 18 m%. ﬁ upon the
parasites commercial whalers nud examined carcass at the whaling station. The experience and/or training of the
at the whaling station by Fisheries methodl of identification are not observers that they were capable
Research personnel. known. of collecting the measurements.

DR aked whale dredlfmem Mnoelfpgers Qs (g boRa Commos
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(comt’d.)
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Reprodiion
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TABLE 2. DATA SET METHODOLOGY DESCRIPTIONS (Contioued)

%!uon Oi ovanes

mbuked whale

Foetus length

Em k whal
umpbac e
Sei whale

Sperm whale

foetus

Species

Blue whale

Fin whale
Humpback whale
Sperm whale

glands

e Ve rmoved and E g P}

i upon the
eomnnmnlmlcnmdeumned examined for the presonce of exporience and/or training of the
at the whaling station by Fishories corpora lutea and for the degree of observers that they were capable
Rescarch personnel. maturation of the folficles. of collecting the measurements.

WM W Precision/Accwracy
es were killed by commercial was measured from the tip Length was measured to the
nearest inch.

whalers and the carcasses were of the anout to the notch in the
examined at the whalfing station flukes.

by either Fisheries Research

personnel or by personnel from the

whaling station with sufficient

experience to collect basic

measurements..

92 ™
23 20 4
1 1 4
1 1 4
%ale. were Eﬁ Ey commercisl éfmuul were examined visually ‘EE eom?ﬁu oi the
whalers and the carcasses were at the station. examinations are not known and it
examined at the whaling station is possible that small foetuses
by either Fld;onu hmf‘:vm were missed.
personnel] or by personnel the
whaling station with sufficient
experience to colloct basic
measurements..
3:1

%mwgymmm Thelhlckneuoithemry Eu; assumed, buedupon!be

whalers and the carcasses were land was measured at the expcnenceuﬂlotmmincoflho
examined st the whaling station pomt. observers that they were capable
by cither Fishorics Rescarch of collecting the measurements.
personnel or by personnel from the

whaling station with sufficient

experience to collect basic

measurements..



TABLE 2. DATA SET METHODOLOGY DESCRIPTIONS (Continued)

W %%ﬁ.;ﬁz Mmmﬂmgm(com,d) : %?[Mﬂ %MM l_:ﬁ)ﬂm
Species No, of Sqmples 1 g.‘n%:m_tﬂd %ﬁ”

Blue whale 1
Fin whale 35 31
Humpback whale 3 3 3 3112
Egmducuon %onﬂt oi ovary %e wElc was ﬁi}% Ey %ﬁ ovanes were removed and m upon the
commercial whalers and examined weighed. experience and/or training of the
at the whaling station by Fisheries observers that they were capable
Research personnel. of collecting the measurements.

mmm whale ”’“ﬁfﬂﬂ N_m_ﬁ.&lnms &?g gﬂﬂw ﬁﬁm .

W Mﬁg M@m&}l@gﬂm &FMMM%Q lA_ndﬁE_M_M W
entification Identification of species Observations were made from denufication was made by direct g6 and experience of

Fisheries ships by Fisheries observation. the observers is not known
personne| incidental to other
activities.

%qag' _m.n_%!-.uﬁN f No. of Stati Ba? %n;m_ﬂsl Commenty

all's porpoise 0 ,

Fin whale 96 96 2:3,7

Gray whale 8 8 2 2:3,7

Harbour porpoise 35 35 2 2:3,7

Harbour seai 186 186 2 23,7

Humpback whale 27 27 2 2:3,7

Killer whale 70 70 2 2:3,7

Northern elephant seal 6 6 2 23,7

Northern fur seal 149 149 2 2:3,7

Pacific white-sided dolphin 2 2 2 2:3,7

Right whale 2 2 2 2:3,7

Sei whale 24 24 2 2:3,7

Short-finned pilot whale 2 2 2 2:3,7

Sperm whale 6 6 2 23,7

Unidentified dolphin 2 2 2 23,7

Unidentified porpoise 234 234 2 23,7

Unidentified seal 72 72 2 2:3,7

Unidentified sea lion 149 149 2 2:3,7

Unidentified whale 65 65 2 23,7

umber ' &uwahm were maae smm ﬁlmﬂu were made by direct Ee aE|i|ty oi Eo ?burven to
location Fisheries ships by Fisheries observation. accurately estimate numbers of

personnel incidental to other animals is unknown.
activities.

%g No, gt%u m._q:%m W ggx?sjm Commenty

I's porpoise :2,
Fin whale 96 96 2 2:2,3
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TABLE 2. DATA SET METHODOLOGY DESCRIPTIONS (Continued)

(cont’d) (cont'd) (cont’ (cont'd) (cont'
Gray whale 8

k

2 223

Harbour porpoi 3s 35 2 2:2.3
Harbour 186 186 2 2:23
Humpback whale 27 27 2 22,3
Killer whale 70 70 2 2:2,3
Northem elephant scal 6 6 2 2:2,3
Northern fur seal 149 149 2 2:23
Pacific white-sided dolphin 2 2 2 2:2,3
Rifhl whale 2 2 2 2:2,3
Sei whale 24 24 2 2:2.3
Short-finned pilot whale 2 2 2 2:2,3
%renn whale 6 6 2 2:23
nidentified dolphin 2 2 2 2:2,3
Unidentified mohe 234 234 2 223
Unidentified n n 2 223
Unidentified sea lion 149 149 2 2:23
Unidentified whale 7 65 2 2:2,3

W ldenti%cation ldenliEcation oa species ldcmi%ncation was made by direct ntification was made by direct E is assumed, based upon the

observation from a boat by Field observation. experionce and/or training of the
Services personnel. observers that they were capable
of collecting the measurements.

gﬁeirgm tion MSE& E!-.?L??M q!x Criteria Failled ~ Commenty

Number Number scen per Observations were made from a Estimates were made by direct 1t is assumed, based upon the
location boat by Field Services personnel. observation. experience and/or training of the
observers that they were capable
of collecting the measuroments.

s e fon Teclipra  Mudfgtm  fee ffplid  Cmses

gl I ey el ey e fo et
W Identification 1dentification of species cs6 are entries of daily jon was made visually.

were highly
kills of harbour seals during experienced and could be relied
commercial and bounty hunts by upon to accurately ideatify the

B. and D. McNaughton. species.

e A No.of fomokes  No.of Bgtioms  Rafex CrteriaFalod  Comment
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TABLE 2. DATA SET METHODOLOGY DESCRIPTIONS (Coutinued)

ﬁuﬁr Eumbet Elled per ii%en arc %liy I E entries of éwnu were made of the number m upon the

(cont'd.) location the number of harbour seals shot of carcasses recovered and experience and/or training of the
and recovered during comumnercial estimates were made of the observers that they were capable
and bounty hunts by B. and D. number lost and wounded. of collecting the measurements.
McNaughton.

. No ﬁw B.? 5'?% ig Failed Comments
%lbour seal E’S /! :5,6,1
P M . - . ..
chﬁucuon E‘;mducuve condition gemﬂE %r scals Et were %ﬁwuve tracts were ‘;ﬁn 18 DO ﬁormluon regarding

recovered werc cxamined in the examined in the field. how specifically the observers
ficld to determine if they were ascertained the condition of the
pregnant or recently pouzmtum femalea, nor of their ability to do
Data were recorded anccdotally in 20.

a logbook on a daily basis by B.
and D. McNaughton.

Herbour e Noojggels  Nooffgees s Gfeiafalel  Commem

. . Anglvsis Method ..
W %ood ldemi,u:au'on o% nom.ncg ;Ee specimen was ncc:%enully The carcass was examined by G.C. E 18 n%ﬁ. ﬁ upon the

contents caught in a gillnet and Pike of the Pacific Biological experience and/or training of the
subscquently shot. The carcass Station but there is no information observers that they were capable
was sent to the Pacific Biological regarding how stomach contents of collecting the measurcments.
Station. were identified.

Harbour porpoise 1 1 :12 Note
ldenuilcauon ldemi%mauon o% specics %%oervnuom o’ live % %nuzcnu!on was made visually. m raised the

swimming animals was made by sightings and included only those
the personnel of fisheries veasels. for which they are confident. In
Observations of dead specimens the case of specimens which were
was made by qudiﬁed individuala collected, akeletal remains and/or
upon examination of carcssses and photographs stifl exist,
or photographs and by compering
these with published accounts.

Cux::l s l,‘,q’oi“t:»eahsdwhnla : 2

Harbour 1

Killer whale 4 4 4

Northern elephant scal 23 23 4

Pacific white-sided dolphin 8 8 4

Unidentified beaked le 1 1 4
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TABLE 2. DATA SET METHODOLOGY DESCRIPTIONS (Continned)

ubber 58

ﬁotphomuiu

(cont'd.)

Mr porpoise
Wm&ﬂ
y length

Pargmeter
Morphometrics

Species

Cuvier's beaked whale
Harbour porpoise
Unidentified beaked whale

%&Eﬂﬂ%ﬂeﬂu
tailed externa

measurements

%l beaked whale

Harbour porpoise
Unidentified beaked whale

page 85

:?%e tpeclmcn was uccldenully

caught in a gillnet and

subsequently shot. The carcass
was sent to the Pacific Biological
Station.

M
gpecimcm were ioud either

stranded and dead or were
accidentally captured and shot.
Meaurements were taken by
Fisherics Research personnel,
Fisheries Officers and members of
the Department of Zoology,
University of Brililh Columbia.

i M
imens were either found

stranded and dead or were shot.
Measurements were made by
Fisheries Officers, Fisheries

Research personnel or members of

the Department of Zoology,
University of British Columbia.

l!m.i?ﬂsﬂmi&?m&ggm

aluEber ﬁcﬂu was measured

st a mid dorsal point by Fisheries
rescarcher G.C. Pike.

The points %m which lengths

were measured aro nat given.
Lengths are recorded to the
nearcst centimetre.

312
3:12

ﬁcuummenl were made as

follows: tail to hind margin of fin,
tip of snout to eye, tip of snout to
anus, height of ﬁn length of fin
base, lprud of ﬂuknl, width of
blowhole, tip of upper jaw to eye,
length of gape, tip of upper jaw to
car, centre of eye to centre of ear,
centre of eye to angle of g

centre of eye to blowhole, of
upper jaw to blowhole, tip of upper
jaw to insertion of fur Jip of
upper jaw to fin, tip of jaw to
umbilicus, tip of upper jaw to
genital aperture, tip of upper jaw
transverse at axilla,

insertion to ength of
genital alit, ﬂ,cuumnenu were

monied to the nearest centimetre.

me

experience and/or training of the
observers that they were capable
of collecting the measurements.

ﬁo&e %
E i nmzﬁ, Ewd upon the

experience and/or training of the
obscrvers that they were capable
of collecting the measurements.

Note 1

{t is nlur!{ﬁ Eﬂ upon the

experience and/or training of the
observers that they were capable
of collecting the measurements.



TABLE 2. DATA SET METHODOLOGY DESCRIPTIONS (Costinved)

Morphometrics idth of flukes The specimens were found dead uke width was measured from is & upon the

(cont'd.) and collected by Fisheries tip to tip. Measurements were experience and/or training of the
Research personnel. made to the nearest centimetre. observers that they were capable
of collecting the measurements.
. No, of Sampl . . Criteria Failed C :
l?lﬁr orpoise 1 i !%
Unidentified beaked whale 1 1 4
guﬁr lﬁumber seen per All observnuonl, phologmpin and %ng regard to %nrvaliom of free ‘iﬁ IEIE“’ oi ﬁe observers to
location skeletal remains were collected by swimming animals, there is no estimates numbers of free-
Fisheries personnel. information about the ability of swimming animals is not known.
the observers to estimate numbers
of animals.
Cuvier's beaked whale 2 3 :1
Harbour porpoise 1 1 3 3:12
Killer whale 4 4 2 2:3
Northern elephant seal 23 23 2 23
Pacific white-sided dolphin 8 8 2 2:3
Unidentified beaked whale 1 1 2 2:3

B Haiibn  ldembeienstmeies ™ Shaveonswers made o o v R et buscd
Identification dentification of species scrvations were made from a ntification was made by direct It is assumed upon the

boat by fisheries officers. observation. experience and/or training of the
observers that they were cquble
of collecting the measurements.
i No, of Samples EMLS%m !ag Criteria Failed Comments
ler sea lion 14 1
P ) . .
Number Nuﬁr seen per %mﬂn were mde Ey direct ﬁmﬂbl were made by direct % 18 mﬁ. Eﬁ upon the
location count by Fisheries Officers. observation. experience and/or training of the
observers that they were capable

of collecting the measurements.
S e ion Nooffpmols  No.offytess  Rafor  fofjeriaFuled  Commens

D . - .
]W Eenu%cauon Eenu’muon o, species Observations were maae ﬁm a &mﬁuuon was made by direct Itl 18 a% Eﬂ upon the

boat with the aid of binoculars by observation. experience and/or training of the
Fisheries Research Branch observers that they were capable
personnel. of collecting the measurements.

Seiorhea on fosigmea  loolfgfen  Rafx CoehBdd  Comnem

page 86



TABLE 2. DATA SET METHODOLOGY DESCRIPTIONS (Coatinued)

Number umber scen per Obscrvations were o a inal estimates were made by a tes believed to be within

(cont'd.) location boat by Fisheries Research Branch compromise between the two 10% ervor.
personnel. Two independent counts independent counts. For small
were made simultancously by two groups the variance between the

observers each using a 'hand-taily two obscrvers was 5%. For large
counters’. Counts were made from %rmupl the variance was about
shore where possible and from the 0%.

boat with binoculars when it was

not possible to land. At sites with

small groups of animals, estimatcs

were made from counts of all

individuals, At sites with large

groups, estimates wore made using

a small reference group.

S e iom Reoifpa  focfgles  Rafs Sfpeidd  Cosoem

W Parameter Measyrement/Observaticn m@mm_mmg MFMM Precision/Accaracy
1 Identification Identification of specics Observations were made from a Identification was made from the Kt is assumed, based upon the

Cesana 180 by Fisheries Research photographs. experience and/or training of the
Branch personncl. Acrial observers that they were capable
photographs were takean. of collecting the measurements.
Ex..zL%m& No, of Stations Rating  Criterig Failed Comments
Steller sea lion 4 4

P M /Ot . . . . .
Number Number seen per Obscrvations were maae ﬁm a %‘m&ul were made directly {l 8 mﬁ, m upon the

location Cessna 180 by Fisheries Rescarch from the photographs. The number experience and/or training of the
Branch personnel. Acrial of adults were estimated but pups observers that they were capable
Photographs were taken. were only noted as present. of collecting the measurements.

g%&u lion MLS%E& !Q'-’L%m &%ﬂ §E,§j%

P iom ae
Age %umbcr oi annul in Tee%g were co“ec&% imm %ﬁ were sectioned Enlme mamgl and cementum
tecth

specimens in the ficld by Fisherica longitudinally along the midline readings woere considered
research Branch personnel. and polished. Prior to reading, comparable, although in older
teeth were soaked overnight 1n teeth (no age range given), the
50% solution of Loffler's cementum method counts were |
methylene blue. There ia no to 2 ycars greater than the dentine
information about the preparation readings.
of teeth for cementum reading.
Age was read by counting the

number of dentine or cementum
ringa under a binocular microscope
at 35X magnification.
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idenuilcltlon

Parameter
Morphometrics

aﬁﬁtﬁcu

Paraweter
Morphometrics
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TABLE 2. DATA SET METHODOLOGY DESCRIPTIONS (Continued)

M -
{cont'd)

Steller sea lion

contents

gﬁua lion
m_u;.-mgz.gmm
Identification of species

Steller sea lion

Body length

Steller zea lion

Steller ses lion

Chestgirth

(cml'g)

sca lions were col
brecding rookeries and

brecding haul outs. Stomachs were

removed and injected with 10%
formalin and sea water and stored

in barrels containing 10% formalin

and sca water.

&nrvaulom were mn% Ey

Fisheries Research Branch
personnel.

eslgls Sestifim S i

Sampling/Storage Methods
Sea lions were collected by
Fishcries Research personnel.

No. of No. of Stati i
_mj_%&_mi%m&;mm

aegﬁu og collecﬂ ﬁﬂl were

made by Fisherics Research
Branch personnel.

Sea lions were collected by

Fisheries Research personnel.

‘(cmm?'m' y .

e Teborsingy. somach

contents were weighed and the
volume determined by
displacement. Prey remains were
identified, separated and counted.

entification was made by direct
obscrvation.

Analysis Methods
Body length was measured from

the tip of the snout to the tip of the

tail as the animal hung suspended
from a boom aboard the ship. The
measurement was made with &
steel ruler calibrated in
centimetres.

%ﬂ%mﬂehme

field.

Anslysis Methods
Chest girth was measured while
the carcass was suspended from a

boom onboard the ship. Chest girth

was measured around the body
beneath the axillar of the

(comgg)
Note i
o Y. e

Comments

Elll%, Eudupondw

experience and/or training of the
observers that they were capable
of collecting the measurements.

Comments

Precision/ Accuracy

It is assumed, based upon the
experionce and/or training of the
observers that they were capable
of collecting the measurements.

Comments

Eeﬂs are no Eﬂhcr detaiis about

the measurements.

Comments

It is ansumed, Eled upon the

experience and/or training of the
observers that they were capeble
of collecting the measurements.
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a&ﬁ%ﬂiCI

Nompor ™

Parameter
Reproduction

Ecpﬁucuon

Repedocton

Eepﬁuculon

TABLE 2. DATA SET METHODOLOGY DESCRIPTIONS (Coutinved)

Sampling/S Method . .
(com'ﬁ) (cont'd) (com'_a) (com%

foreflipper. The measurement was

made using a steel ruler calibrated
in centimetres.
or sca lion
Forelipper and Sea lions were collected Mulunmenu were made in the There are no er details.

hindflipper length Fisheries Rescarch penonnel

teller sea lion ji% E’ g Hﬂis
uf r per E ilonl were coﬁecE Ey A counl was Hc directly of the mW the

location Fisheries Research personnel. number of animals killed for study. exporience and/or training of the
Each animal was examined to observers that they were capable
determine the sex. of collecting the measurements.

. f Stati . Criteria Faled C |
gwﬁer ses lion iﬁ Eg 5
bm@m%tﬂuﬂm‘ Sampling/Storage Methods Analysis Methods Precision/Acenracy
Condition of ovary Reproductive tracts were collected There are no details regarding how There are no further details.
by Fisheries Research personnel at the analysis was carried out.

rookeries and haulout sites.

b Vo of Samsler Ns...o!.%m Comments
teller sea lion E’? W
Eamewr oi 50;%10;“ Emducuve tracts were 51«3«! Gﬁen are no 5eudu regarding how ’EEN are no gﬁer details,

by Fisheries Rescarch persoanel at the analysis was carried out.
rookeries and haulout sites.

Steller sea lion 1 4 :1,2,8,1
Reproductive condition E Eucuve tracta were coflected e%m are no Eeunll regarding how EEen are no Mr details.

by F'uherm Research personnel at the analysis was carried out.
rookeries and haulout sites.

. { Stats . C |
Steller sea lion % H g §:?,§.g,lg
gum oi active ﬁ Rzpﬁucuvc tracls were ﬁlecwd eﬁm are no details regarding how ’Eeu are no Eﬁer details.

inactive uterine horn by Fisheries Research personnc| at the analysis was carried out.
rookeries and haulout sites.




TABLE 2, PATA SET METHODOLOGY DESCRIPTIONS (Continved)

W&ﬁ)ﬂ! {gﬁ):ag&mm %?MM %ﬁxﬁﬂm » mﬂm

Ecpﬁucuon %mgat o% ovary %ﬁmme tracts were co‘lecwd Eﬂeu are no ﬁnlu regarding how E%m are no gnher details.

by Fisheries Research persoanel at the analysis was carried out.
rookerics and haulout sites.

Steller sea lion 12,8,
P | M /0L 6 . Analysis Method ..
Reproduction Width and length of Repﬁuctive tracts were collected There arc no details regarding how There are no Eﬂher details.

uterine horn by Fisheries Research personnel at the analysis was carried out.
rookeries and haulout sites.

Speci No. of N . Rati I C
Steller sea lion 4 3’ 2 %zl ,2.%,]5

M . Sampling/St Method .
Hymoi‘ogy L_n'cuung Observations were made and se%em is no m%ommion regarding ’Ecu are no m:' details.

samples were collecied by how lactation was determined.
Fisherics Research Branch
personnel.

B e ion fooljpels  Nooljen  Rem ffgipiei Commem

1 M . . . .
Eﬁsﬁi {ﬁilc|Mn ldenh%cation oa species %urvnlmm were made Emm a Eenuilcmon was made by direct E 18 %, ﬁ upon the

DHC Beaver by Fisherica observation and confirmed upon experience and/or training of the
Rescarch personnel. Ph phs examination of the photographs. observers that they were capable
were taken at an altitude of of collecting the measurements.

approximately 150m.

Stelier sea lion
P . 2
Number Nﬁor seen per Oburvluioon were % ﬁm a ﬁ'mun were made visually in a 1s assumed, upon the

location DHC Beaver by Fisheries few cases and later contu'ed with experience and/or training of the
Research personnel. Photographs counts made from the photographs observers that they were capable
were taken at each colony at an In most cases, however, counts of collecting the measurements.
altitude of approximately 150m. were made directly from the
photographa.

e lion Suclfmis  NooSpm e fOEpTee  Comnem
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TABLE 2. DATA SET METHODOLOGY DESCRIPTIONS (Coatinued)

i o ol oy : Eesentiennsy
W entification entification of species Observations were ntification was made by direct go experionce of

shore by the Addenbrooke observation. the observers is not known.
Lighthouse keeper.
Fin whale »
Horbour porpoi : 2 2 %3'3
arbour se :3,
Harbour p'::lpm 14 14 2 23,7
Humpback whale 46 46 2 23,7
Killer whlle 43 48 2 2:3,7
Northern fu 1 1 2 2:3,7
Pacific wlmo-uded dolphin 1 1 2 2:3,7
Right whale 2 2 2 23,7
Short-finned pilot whale | 1 2 2:3,7
Sperm whale 1 1 2 2:3,7
Unidentified dolphin 2 2 2 2:3,7
Unidentified oise px) px) 2 2:3,7
Unidentified seal 23 23 2 2:3,7
Unidentified ses lion 107 107 2 2:3,7
Unidentified whale 3l 31 2 2:3,7
auu\ber Eumber seen per Qbservations were mn£ gm ﬁmﬂlﬂl were made by direct al of the rvers o
location shore by the Mdenbmoke observation. accurately estimate sumbers of
Lighthouse keeper animals is unknown.
in whale
iz ; ; 12
arbour se
Harbour mo' 14 14 2 2:2.3
Humpback whale 46 46 2 2:2,3
Killer whale 48 48 2 2:23
Northern fur seal 1 1 2 2:2,3
Pacific white-sided dolphin 1 1 2 2:2,3
Right whale 2 2 2 2:2,3
Short-finned pilot whale 1 1 2 2:2,3
i})erm whale 1 | 2 2:2,3
nidentified dolphin 2 2 2 2:2,3
Unidentified porpoise 23 23 2 2:2,3
Unidentified seal 23 23 2 2:2,3
Unidentified ses lion 107 107 2 2:2,3
Unidentified whale 3 3 2 2:23

W Age of annuli in s were shot, upper aws of ee were removod from the jaw, wes independently
teeth

each animal were severed Young seals to age 6 yrs. were by two le and teeth which

both canine teeth and pneserved in aged by counting the number of received differing age resulta were

coarse salt. external ridges in the upper canine re-cxamined. A sample of teeth
teeth. For older animals, age was was also sent to the United States
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Parpmeter
Food

Food

Food

TABLE 2. DATA SET METHODOLOGY DESCRIPTIONS (Contisued)

m&g
(com’d)

Northemn fur seal

Identification o% stomach

contents

ﬁoﬂhem fur seal
5olume og stomach

contents

Noﬁem fur seal
e nervation

contents

(com'%

i M
Seals were shot. The stomech was
removed from esch animal and
tied off at the cardiac sphincter
and below the pyloric sphincter.
The stomach was then injected
with 10% formalin and scawater
and stored in a barrel containing
10% formalin and scawater.

Seail were shot. The stomach was

removed from each animal and
tied off at the cardiac sphincter
and below the pyloric sphincter.
The stomach was then injected
with 10% formalin and seawater
and stored in a barrel containing
10% formalin and scawater.

Seala were shot. The stomach was
removed from each animal and
tied off at the cardiac sphincter
and below the pyloric sphincter.
The stomach was then injected
with 10% formalin and scawater
and stored in & barrel containing

(com'z)

determined from longitudinal half

sections on which anmusl growth
in the dentine was identified by
counting the alternate clear and
opaque layers under transmitted
light. Teeth were sectioned
longitudinally, ground to the
midline and polished. Counting
was done with the aid of a
magnifying lens, high intensity

lamps and a dissecting microscope.

&i%m&%mlgﬂmm

Stomachs were cut open along the
cntire length. Contents were
identified by comparing them to
known skeletal materials or to
rnurved whole specimens in the
aboratory collection and by the

usc of appropriate keys for fish and

cephalopod identification.

%Mﬂimd off and

the wet contents volumetrically
measurcd. Stomach contents
weighing 100g or less were not
measured but were assumed to
have the same density as water.
For larger samples volume was
measurcd by water displacement
in large greduated beakers capable
of holding 2000cc.

Stomachs were opencd along their
entire length. Whole specimens
were placed directly into the
weighing pan. Partially digested

contents were placed in a sicve pot

to drain off excess liquid before
transferring to the weighing pan.

cond

gll’ scal laboratory in Seattle in
1960 for age determination. The
American results were typicall:
one year more than the Canadian
readings of the sams teeth.

Comments

Precision/Accuracy

It is assumed, based upon the
experience and/or training of the
observers that they were capable
of collecting the measurecments.

Comments

mWn the

experience and/or training of the
observers that they were capable
of collecting the measurements.

Comments

Precivion/ Accuracy

It is assumed, based upon the
experience and/or training of the
obsorvera that they were capable
of collecting the measurements.



TABLE 2. DATA SET METHODOLOGY DESCRIPTIONS (Continued)

W (cont'd) (cont'd) (cont' (cont (cont’

10% formalin and scawater.

% En..n!.% EQ-JL%FE B@ Criteria Failed  Cogunents
orthern fur scal
atification idenu’lcllmn o, specics ﬁeﬁacauon was made by direct E is uwﬁ. Eaﬁ upon the

foredeck of eilh an 83ft iner or visual observation. experience and/or training of the
a T2ft seiner/halibut boat. cbservers that they were capable
of collecting the measurements.

Eﬁfm fur seal &..nf.&ln_lnh &.ﬁ%fm @z Criteria Failed =~ Commenty
%ﬁ!ﬁcl %ﬂ&&sﬁu m from y le! was measured from m upon the

the water using either a line and the tip of the snout to the tip of the experience and/or training of the
barbed spear or a gaff pole. tail. observers that they were capable
of collecting the measurementa.

%ﬁm for scal ML?F E!..QL%PEE !agy Cuiteria Failed ~ Commenty

Morphometrics y weight Seals were shot and retrieved from Body weight was measured using a It is assumed, based upon the
the water using cither a line and beam balance. experience and/or training of the
barbed spear or a gaff pole. observers that they were capable

of collecting the measurements.

Northem fur seal 16 1 4
Fimmae N e e N etove A Nees St
ovements u r of animals Seals were retrieved from Carcasses were examined on board 18 . upon the

recovered with tags the water using either a line and for the presonce of tags. experience and/or training of the
barbed spear or a gaff pole. observers that they were capable
of collecting the mcasurements.

orthern fur scal
%&ﬁm Mwmm.gﬂ_Qbﬂm %% Analygis Methods )
umber umber collected per were ot from A count was made directly of the 18 8 upon the

location the foredeck of either a seiner or a number of carcasses recovered. experience and/or treining of the
seiner/halibut boat. Seals were obscrvera that they were capable
shot with either a 12 gauge of collecting the measurements.

shotgun loaded with $.S.G.
ammunition or with a 30-06 or a
303 rifle. Carcasses were retrieved
from the water using either a line
and barbed spear or a gaff pole.
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umber

Number

Parameter
Reproduction

page 94

TABLE 2. DATA SET METHODOLOGY DESCRIPTIONS (Coatinned)

(cont'd)

Northem fur seal

M .
Nuﬁr E%led n% lost

per location

mm fur seal
%mmﬂﬂma!ﬁﬂ
umber seen per

location

Eonhem fur scal
Eumber wounded and

lost per location

%ﬁm fur seal

M (4]
Foetus length

gﬁm fur seel

(cont’d)

Nl fopuie

%l were shol %E ge iomdeck

of either an 83ft seiner or 726t
seincr/halibut ship. Seals were
shot with either a 12 gauge
shotgun loaded with $.S.G.
ammunition of with a 30-06 or a
303 rifle.

%u were E-g %m the

foredeck of either an 83ft seiner or

a T2ft seiner/halibut boat.

of either an 838t seiner or 72ft
seiner/halibut ship. Scals were
shot with cither a 12 gauge
shotgun loaded with §.5.G.
ammunition of with a 30-06 or a
303 rifle.

Sampling/Stovage Methods
Scais were shot. The abdominal
cavity of each female was opened
and the uterus checked for the
presence of a foetus.

A count was He directly of the

number of seals observed to sink.

eounu oi] the number seen were

made by direct visual observation.

A count was made of the number
of seals which were observed to
have been hit but which escaped.

Analysis Methods
Foetus length was measured in the

field from the tip of the snout to
the tip of the tail. Embryos were
preserved along with the
reproductive tracts in 10%
formalin and seawater and a
crown-rump measure was taken in
the laboratory.

——

mem

M\lmm

expericnce and/or training of the
observers that they were capable
of collecting the measurements.

Commenty

R e Bt upon

experience and/or training of the
observers that they were capable
of collecting the measurements.

Comments

MWW:

experionce and/or training of the
obaervers that they were capable
of collecting the measurements.

Commenty

hi--mmed,ﬁuponthe

experience and/or training of the
observors that they were capable
of collecting the measurements.



TABLE 2. DATA SET METHODOLOGY DESCRIPTIONS (Continued)

THAH Rt o R o o e oloiaal  Honitomiolts was made by s bt boscd vpom the

{cont'd.) cavity of each female was opened visual examination aboard the experience and/or training of the
and the uterus examined for the ship. observers that they were capable
presence of a foctus, of collecting the measurements.

. . Criteria Faled C :
ﬁonhem fur scal ,g g g
EgpMucum %oetul weight gll were Eo(. !il‘;]e l%‘nﬂ y weight was measured using a m upon the

cavity of each female was opened Chatillon scale maximum weight experience and/or training of the
and the uterus examined for the 30 Ibs. observers that they were capeble
presence of a foctus. of collecting the measurements.

mnm;em for seal Ro. of Semulcs Emi%m Bagy Criteria Falled ~ Comments
Eep%ucuon PrucncSlbunce oi E%l were ﬁ l%:% l&omiml Mned visually m upon the

foctus cavity of each female was opened. aboard the vessel for the presence experience and/or training of the
The utcrus was examined for the of a foetus, They were observers that they were capable
presence of a foctus before being subsequently examined agein in of collecting the measurements.
stored whole in 10% formalin and the laboratory for small foetuses
seawater for snalysis in the and embryos.
laboratory.

Northern fur scal 4
Reproduction gepﬁucuve condition gﬂil were % ﬁe npﬁucﬁve ﬁﬂm o% utenine homn were m upoa the

tract of each female was removed embedded in a gelatin cornmeal experience and/or training of the
and stored in 10% formalin and matrix. Cubes were sectioned at observers that they were capable
seawater for later analysis in the 2mm and then stored in 10% of collecting the measurements.
Isboratory. formalin. Structures were

examined macroscopically and

histologically.

Eﬁfmﬁ" wal Mf% M&% Bn%l Criteria Fajled =~ Comments

I M . . . 2
E% ldenli%cauon ﬁenuﬁauon o= lpecien Observations were made gm a Emacluon was made by direct E i ﬁﬁ, Eﬁ upon the

RCAF Lancaster by Fisherics observation. experience and/or training of the
Research personnel. observers that they were capable
of collecting the measurements.

gﬁm lion !!-JL%M E&.&L%m &%a Criteria Failed ~ Comments
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TABLE 2. DATA SET METHODOLOGY DESCRIPTIONS (Continwed)

M . . M .
%umber Number seen per &uwmom were made gm a Eﬁm were made by direct E 18 ﬁ, Eﬁ upon the

(cont'd.) location RCAF Lancaster by Fisheries obecrvation. expericnce and/or training of the
Rescarch personnel. cbservers that they were capable
of collecting the measurements.

Serea fon Nooffgols  NocfSpion  Befm Soefeld Commom

W dentification idenuﬁuuon oi spec;m %l were captured gor lagging ﬁemiamuon was made by direct E i lmﬁ, ﬁwd upon the

and examined in the field by observation. expericnce and/or training of the
Fisheries Research personnel. observers that they were capable
of collecting the measurements.

Swlle.r sea lion N é’% N&_QLS?M g :
P . . .
dorphomelric- %y weight g'w‘ftu or lagging were %elghu were measured in the ’JEEn arc no Eﬂher details.
wel in field.

the ficld by Fisheries
Rescarch personnel.

Steller sea lion 62 2 :1,2,1
P M JOL . . . .
umber Number captured per Pups were cnpmﬁ ;or tagging gex was ﬁwmuned visually and lt 18 nmﬁ ﬁ% the

location and cxamined in the field by pups were distinguished from experience and/or lnmmg of the
Fisherics Research personnel. nonpups by the presence of the obscrvers that they were capable
umbilicus. of collecting the measurements.

pecies NeofSgmois  No.ofSiow Ranz CrteaFulel  Comment
e Nirberugged per " Bpvwerwcopursdfortggng by Matkd it vorerecoprized 508t e vpon

location Fisheries Research personnel. In on the basis of their flipper tag. experience and/or training of the
1958 catile ear tags were attached obscrvers that they were capable
1o the webbing ncar the axilla on of collecting the measurements.

the hind ma of the right
forefipper. In 1959 larger tags
were used designed specifically for
tagging sea lion pups. In 1960 tags
were attached to the left

foreﬂ and 27 animals were

on both foreflippers.

gﬁiﬁa lon Nn..ia?m N.Q._QLSfmg !n‘iﬂl Criteria Failed ~ Comments
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TABLE 2. DATA SET METHODOLOGY DESCRIPTIONS (Continsed)

W Eenﬁﬁuuon ;denugluuon oi species &nﬂnhom were E;ﬁ by tification was made by direct Mmc database

personnel with the National visual observation. has already boen rated on it's
Oceanic and Atmospheric Agency reliability.
while on various vessel surveys.
1
Common dolphin 1 1 4
mier'l beaked whale 762 -1762 :
's porpoise 1

Fin whale 1 1 4

Harbour porpoise 22 22 4

Harbour seal 22 22 4

Humpback whale 14 14 4

Killer whale 30 30 4

Minke whale 6 6 4

Northern elephant seal 6 6 4

Northern fur seal 5 5 4

Pacific white-sided dolphin 55 55 4

Sea otter 2 2 4

Steller sea lion 11 11 4

Unidentified pinniped 2 2 4

Unidentified porpoise 21 21 4

Unidentified sea lion 2 2 4

Unidentified whale 25 25 4

Movements Direction of travel Obscrvations were made by Direction of travel was determined Each observation in the database

personnel with the National by observation of the animal for an has already been rated on it's
Oceanic and Atmospheric Agency unspecified period of time. relinbility.

while on various vessel surveys.

S, beaked whale Neoffamcls  Fo.offlates  Refor Open Comment

3

Dall's porpoise 34 34 3:12
Humpback whale 2 2 3 3:12
Killer whale 6 6 3 3:12
Minke whale 1 1 3 3:12
Pacific white-sided dolphin 9 9 3 3:12
Steller sea lion 1 1 3 3:12
Unidentified porpoise | 1 3 3:12
Unidentified whale 6 6 3 3:12
m?ﬁ %uﬁ seen per %m’vaﬁm were %% by %mnu are %lmluguilhed from EcE esmmlu in ﬁ database has
location personnel with the National direct counts by the inclusion of a a confidence interval.
Oceanic and Atmospheric Agency confidence interval.

while on various vessel surveys.

Species m:lm EQ;&LIM W Criteria Failed ~ Commenty
Common dolphin 1 1 4
Cuvier's beaked whale 7 7 4
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TABLE 2. DATA SET METHODOLOGY DESCRIPTIONS (Contimwed)

(cont’d) {cont'd) (com 6 y cont'd)
l

(cont’d)
Dall's porpoise 162 4
sm whale ;2 :
arbour ise 22
Harbour mm 22 2% 4
Humpback whale 14 1 4
Killer whale 30 30 4
Minke whale 6 6 4
Northemn clephant seal 6 6 4
Northern fur seal 5 5 4
Pacific white-sided dolphin 55 L1 4
Sea ofter 2 2 4
Steller sea lion 11 11 4
Unidentified pinniped 2 2 4
Unidentified ise 21 21 4
Unidentified m" 2 2 4
Unidentified whale 25 25 4
haviour servations were made by ace viours observed were: re 18 no information regarding
personnel with the National rooster-tailing, slow-rolling, the ability of the obssrvers to
Oceanic and Atmospheric Agency milling and riding stern wake. accurately identify behaviour.
while on various vessel surveys. Furthermore the distance between
the observer and the animal is not
alwaya given.
1 1 B? :
Deall's porpoise 48 48 2 2:3
Fin whale 1 1 2 23
Killer whale 3 3 2 2:3
Minke whale 1 1 2 2:3
Pacific white-sided dolphin 6 6 2 23
1 Age Number of annuli in Seals were shot. The upper and Teeth were removed from the jaw All tecth were examined by two to
teeth lower jaws of each animal were bz boiling with trisodium threo scientists and ted
removed taking care not to phosphate or potassium hydroxide. examinations and erences
damage the roots of the canine Young seals to age 6 yrs. were were somelimes necessary 10
teeth. The removed jaws were aged by counting the number of reach decisions.
preserved in coarse salt. external ridges in the upper canine

teeth. For older animals, age was
determined from ongnndind half
sections on which annual growth
in the dentine was identified by
counting the altemnate clear and
opague layers under transmitted
light. Teeth were sectioned
longitudinally ground to the mid
line snd polished. Counting was

page 98



Pas™ e

page 99

Food

TABLE 2. DATA SET METHODOLOGY DESCRIPTIONS (Costizwed)

(conl'g)

orthem fur seal

ldenliEulion o’ stomach

contents

%ﬁm fur seal
goﬁme o% uomncE

contents

mm fur seal
M

Weight of stomach
contents

%m fur seal

MWM Methods
(cont’

Seail were shot. I%:‘e stomach was

removed from each carcass and
tied off above the cardiac sphincter
and below the pyloric sphincter.
The stomach was then injected
with 10% formalin scawater and
stored in a barrel containing 10%
formalin snd scawater.

Euil were Eo(. *ﬁ stomach was

removed from each carcass and
tied off above the cardiac sphincter
and below the pyloric sphincter.
The stomach was then injected
with 10% formalin scawater and
stored in a barrel contsining 10%
formalin and scawater.

Ng,#&gu Ng,g[&m &g Criteria Faded

Sampling/Storage Methods

Seals were shot. The stomach was
removed from each carcass and
tied off above the cardiac sphincter
and below the pyloric sphincter.
The stomach was then injected
with 10% formalin seawater and
stored in a barrel containing 10%
formalin and seawater.

comt'd)

done with the aid of a magnifying
lens, high intensity lamps and a
dluechng mlcmncope

Analvsis Methods
Stomachs were cut open along the
entire length. Conients were
identified by compsring them to
known skeletal materials or to
reserved whole lpecunenl in the
Ipnbornwry collection and by the
use of appropriate keys for fish and
cephalopod identification.

eﬁeu %ung was 5nined off and

the wet contents volumetrically
measured. Stomach contenis
weighing 100g or less were not
measured but were assumed to
have the same density as water.
For larger samples volume was
measured by water displacement
in large graduated beakers capable
of holding 2000cc.

Analysis Methods

Stomachs were opened along their
entire length, Whole lpecumm
were pllced directly into the
weighing pan. Partially digested
contonts were placed in a sicve pot
to drain off excess liquid befors

transferring to the weighing pan.

(cont

Comments

Precision/ Accuracy

It is assumed, based upon the
experience and/or treining of the
observers that they were capable
of collecting the messurcments.

Comments

P et L upon the

experience and/or tnlning of the
observers that they were capable
of collecting the measurementa.

Commenty

Stomach coatents weighing less
than 10g wmmodedn!nce If
these were whole pi or,
or whole q)ecnmenn then the were
weighed. Y

R Gl



TABLE 2. DATA SET METHODOLOGY DESCRIPTIONS (Continued)

fumes Mooy fpages et Pty
W ntification ntificaion of species m%vm entification was made by direct 18 assu upon the

(cont'd.) the foredeck of a purse-seine type visual observation. experience and/or training of the
vessel with the aid of binoculars, observers that they were capable
or from a small dory dispatched of collecting the measurements.
from the mother ship

%ﬂﬁ"m‘ Em_d_%& E:..d.%m w Criteria Failed ~ Comments

P . .
ﬁorpgmeuicl El were Eol ﬂ Mnieved from ly was measured by ’;E necE o’ E ammal was not

the water using a gaff. Once on dropping the carcass onto a stretched to reach the zero mark.
board, the carcasses were measuring board, back down and
examined head towards the zero inches

mark. Length was measured from

tllehpoflhemouuolheupofthe

gealchquﬂnd retreived from dy wes was measured using a MMwm

the water using a gafT pole. |pnng torsion OI' platform scale. nearest 0.5 kg.

mm %%umﬂdmb«d m

aolﬁéﬁnglﬁcl

ovements upon the
recovered vnth ugl the water with a gafT pole. Once for the presence of tags. experience and/or training of the
onbomi the carcass was observers that they were capable
cxamined of collecting the measurcments.
. No, of Stations Bg?g Criteria Failed Comments
mm fur seal i
umber Number collected per Seals were located visually from A count was made directly of the is assumed, based upon the
location the foredeck of a 80in6 1 number of carcasses recovered. expericace and/or training of the
vessel or from a w -ﬂ” observers that they were capable
from the mother ship. Animals of collecting the measurements.
were shot using a 1 g
shotgun and 00 buck;;(u and
maieved from the water with a
gaff.

mﬂm”ﬂl N!..ﬂ.%!ﬂ &"'LW B@ Criteria Failed Commenty
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TABLE 2. DATA SET METHODOLOGY DESCRIPTIONS (Centismed)

(cont'd.)

P
Number

Parameter
Reproduction

Reproduction

pege 101

. .u‘......- )
per location

ut
lost

mm fur seal

Species
Northem fur seal

%ﬂm.!gue!&hsmﬂm
oetus length

gﬁm fur seal

e Tt st rom

the foredeck of a purse-seine type
vessel or from a ::-y dispatched
from the mother ship. Animals
were shot using a 12 gauge
shotgun and 00 buckshot.

foredeck of a purse-scine type

e

the foredeck of a purse-scine type
vessel or from a dispaiched
from the mother lh?. Animals
were shot using a 12 gauge
shotgun and 00 b of.

Seals were shot. %% abdominal

cavity of cach female was opened
and the ovaries examined
superficaiily for ruptured follicles.

EQ._QL%I!EM.JL%M&JFM

B et ot Fhe sbdpmioa

cavity of each female was opened
and the uterus examined for the
presence of a foetus. Foetus le!
was measured in the ficld, embryo
longth was measured in the
laboratory.

No.of Samples No.of Statoss

A count was % directly of the

mumber of carcasscs that were
observed to sink,

ounts of the number seen were
madc by direct visual observation.

Eﬁ%ﬂ&?ﬂw

Aeout s mase of the oumber

of seals which were observed to
have been hit but which escaped.

Anglysis Methods
Ovaries were sliced (1 to 2mm) and

examined for graafian follicles,
corpora luteum and corpora
albicantia.

oetus le was measured by
placing the carcass on the
measuring board with the nose on
the zero inches mark. Total length
was measured at the tip of the tail.
Small embryos were preserved
with the reproductive tracts and a
crown-rump length measure was
made in the labortory.

m»«:m

experience and/or training of the
observers that they were capable
of collecting the measurements.

Comments

me

experience and/or training of the
obscrvers that they were capable
of collecting the measurements.

Commentsy

mﬁfm%me

experience and/or training of the
observers that they were capable
of collecting the measurements.

Comments

Precision/Accuracy

It is assumed, based upon the
experience and/or training of the
observers that they were capable
of collecting the measurements.

Comments

ryo was measured to
the nearest millimetre.

B@MM



TABLE 2. DATA SET METHODOLOGY DESCRIPTIONS (Centinsed)

| MMELQMM .
W mﬁon octus weight & were Eo(. q% laominll goenu welgh( was measured on oetus weight was measured to

(cont'd.) cavity of each female was opened ship using a spring, the nearest S0g
and the uterus examined for the wmon orphlform scale. Embryoa
presence of a foctus. Foetus weight were preserved with the
was measured in the field. Embryo reproductive tract and weighed in
weight was measured in the the laboratory.
laboratory.

orthern fur seal
Reproduction 'I.’Iuenccllboeme o Scals were shot. The a inal Uterine homs were examined for R is assumed, based upon the
oetus

cavity of each female was opened past and current pregancies. The experience and/or training of the
and the uterus examined for the horn was cut longitudinally to observers that they were capable
presence or absence of a foctus. exposed the rugue which line the of collecting the measurements.
uterus lumen. These were checked
for evidence of placentation.

Northern fur seal 6 4 4
Bomss,  Mpummiume  gmteoeMiss | padis iy
eproduction eproductive condition s were . abdominal uctive condition was 188 R upon the

cavity of cach female was opened determined by superficial experience and/or training of the
and reproductive condition examination of the uteri and observers that they were capable
(nulliparous, primiparous and ovaries in the field. of collecting the measurements.
multiparous) was deteremined

from field examination of the

uterine horns.

gﬁmmw m._u%u M%ﬂm B»j‘m Criteria Failed Comments

CAE R IR R 2R A A A A B B N 2 BN DN BN SRR BN B RN SR R B A A I S AR 20 2 B B BN B N B AR B B SR B S B B A I I AU U B S EE A BU IR B B R B BN A AN I Y B BN BE A A B AR B BN Y BN I

M . . .
W ldenu%uuon idenuillcauon 05 lpCCI:el Obaervnulom were mnae ﬁm a2- ﬁenugcmon was made by direct E in %, ﬁ upon the

seater Piper Cub by Fisheries observation. experience and/or training of the
Research personnel. observers that they were capable
of collecting the measurements.

No.ofSemoies  No.ofStgiomy  Rajm CrtmiaFald  Commenny
e T e tan a2 Pt v e by direct > upon the

scater Piper Cub by Fisheries observation. experience and/or training of the
Research personnel. observers that they were capable
of collecting the measurements.

o A NooiSgms  NoofSptom  Rem Heffsld Commenm
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TABLE 2. DATA SET METHODOLOGY DESCRIPTIONS (Coatinned)

B Do, lsmmmipnee  gatwSosow | e iy
W entification atification of speciea scrvations werc ma a ntification was made by direct tis upon the

DHC Beaver by Fishories observation. experience and/or treining of the
Research personnel. observers that they were capable

of collecting the measurcments.

i Criteria Failed =~ Cowunents
i M?Fm E.e._i%ﬁm B@
Number Number scen per Obscrvations were made a Estimates were made by direct It is assumed, based upon the

location DHC Beaver by Fisheries observation. experience and/or training of the
Rescarch personnel. obscrvers that they were capable

of collecting the measurements.

Hethea tion Nudfpoin  Nocljpien R {I¢Rfskd  Cmmm

ol e e s e
W eatification entification of species scrvalion were ma a cati on was made by direct is , upon the

Cessna 180 by Fisherics Research obscrvation. experience and/or training of the
Branch personnel. observora that they were capable
of collecting the measurements.
, f Stath . Criteria Faled C |
teller sca lion 5 § 5
P | M YO " Analysis Method ' skt
Number Number seen per Observations were made gm a Estimates were made by direct Itis %, based upon the
location Cessna 180 by Fisherics Rescarch observation. experience and/or training of the
Branch personnel. observers that they were capable
of collecting the moasurements.

e s ion Nuclignea  Tooligm  Bam epfeel Commem

D Pacameter Meamrement/Obsernation  Sampking/Storage Methods Analysis Methods [redterlipmra
W entification cation of specics Observations were made from a entification was made by direct is ' upon the

Cessna 172 by Fisheries Research observation. expericnce and/or training of the
Branch personnel. obscrvera that they were capable
of collecting the measurements.

28 n M% N!&Lﬂjlm B@ Criteria Failed Commenty
Number %umber seen per Obscrvations were made gm a Estimates were made by direct kis nﬂ, based upon the

location Cessna 172 by Fisherics Research obsecrvation. experience and/or training of the
Branch personnel. observers that they were capable
of collecting the measurements.
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TABLE 2. DATA SET METHODOLOGY DESCRIPTIONS (Continued)

(comt™d) (cont'd) (cont'd) . cont
Steller nea lion 4 4 g §:§,6,l2

. Analysis Method .

W ldenuanion ldennEcation o% specics Observations were made from a Identification was made by direct It is assumed, Eled upon the
Cessna 172 by Fisherica Rescarch observation. experience and/or training of the
Branch personnel. observers that they were capable

of collecting the mcasurements.
. N . . Criteria Failed C .
§uiier sca lion a g 5
M Sampling/St Method . Precition/A

Number Number scen per Observations were made from a ﬁ tes were made by direct It is assumed, based upon the
location Cessna 172 by Fisheries Rescarch observation, experience and/or training of the
Branch personnel. observers that they were capable

Steller sea lion

Mmmﬂ#&eﬂm
Identification of species

il e
1 Identification

Hotbons sea

M
Number killed per
location

Number

BT

ﬁenu%son was made upon 18

Bas™ e,

page 104

of collecting the measurements.

Sempling/St Method . Precision/A
These are annual and semi-snoual ﬁemiﬁuuon was made upon ht can be assumed that persons
reports submitted by fur buyers of cxamination of the pelts. involved in the K:uchumg of

the number of harbour seal pelts harbour seal pelts were capable of
bought and the number of pelts accurately identifying the species.
rejected in B.C..

e

. Anglvsis Method
nmmmlﬁgm-ml Counts were made directly from

reports submitted by fur buyers of
the number of harbour seal pelis
bought and the number of pelts
rejocted in B.C..

Sl St

the pelts.

ey

&SPIWM

Locations vary ﬁ very gencral

(cg. British Columbia) to fairly
specific (eg. Skeena River).

R upon the
helicopter by Fisheries Research examination of the aeriel experience and/or training of the
personnel. Acrial photographs photographs and by direct observers that they were capable
were takon with a SLR camera. observation. of collecting the measurements.



TABLE 2. DATA SET METHODOLOGY DESCRIPTIONS (Coutinved)

ssﬁi‘?m lion Md% Em_i%!m EIFI Criteria Fasled ~ Comments

% directly at sites m upon the

helicopter by Filhenel Remlch with only a few animals. At sites experience and/or training of the

personnel. Aerial photographs with large numbers of animals observers that they were capable

were taken with a SLR camera. counts were made from the aerial of collecting the measurements.
photographs.

S ea fion Sosifgmds  Nooifgiem Rem 25 Conmem

W Eenuilcluon idcnuglcauon o’ species gpecuncns were c%mfled gom a ﬁﬁzunon was made from pelts m upon the

fur buyer. purchased by fur buyers. experience and/or training of the
obsorvers that they were capable
of collecting the measurements.

Elrbour scal . ;% ﬂ g
Parameter Measprement/Observation s@mmm&m wm Precision/Accuracy
Physiology Moult stage Skins were collected from a les were fixed in formalin, Ocular micrometer was calibrated

commercial fur buyer. Skin then rinsed and dehydrated and with a stage micrometer before
samples were removed from hides embedded in parawax. Following readings were made in final form.
for which the approximate this they were sectioned at 8
hical origin and date of microns, mounted in scrial
collection was known. Two sections and stained. To reveal
samples from each skin were hair bulb development and
taken. One from the ventral regression, samples were sectioned
midline between the pectoral panaliel to the hair follicle.
flippers and a second from the Additional samples were sectioned
dorsal midline at the anterior end horizontally for study of follicle
of the pelt. groups and measurement of
individual hair dizmeter.
Measurements were made using
an ocular micrometer.
. . C :
mr seal ;! B g §i%

P " . .

Age gnrbour ﬂl were ﬁlﬁ Ey ‘aw- were %ﬁ in water to aid ]zl 18 assumed, Eﬂ upon the
commercial hunters and the pelts tooth extraction. Teecth were then experience and/or training of the
sold to a fur buyer in Vancouver, embedded and scveral longitudinal observers that they were capable
B.C. Hunters willing to collected sections 50 - 150 microns thick of collecting the measurements.
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TABLE 2. DATA SET METHODOLOGY DESCRIPTIONS (Continued)

B O fopemetOeenation  Supie/Storase Metheds o —
(comt’d) (cont’d) (cont’ (coat'd) (cont’
specimens were paid for each set of were cut from the centre of cach
jaws they collected. tooth. The sections were examined
under a 15 power binocular
dissecting microscope in reflected
ight. In some cases teeth were

immersed and cleaned in beazyl-
benzoate or xylene for several days
before being read.
Species No,of Samples  No,of Stations  Rating  Criteria Failed =~ Comments
Harbour seal N/S N/S 4
ldenuilcnuon Eemjnuﬂon o’ species §Mr ﬁl were coigecled by ﬁmzuuon was made upon M( persons
commercial hunters and the pchs examination of the pelt. involved in the purchasing of
sold to a fur buyer in Vancouver, harbour seal peits were upable of
B.C.. accurately identifying the species.
Species No.of Samples  No.of Stations  Rating  Criteria Failed ~ Comments
Harbour seal N/S N/S 4
o S il e i foprry Y
Reproduction eproductive condition s weee kifled Ovanes were sectioned into 2mm 1 , upon the
commercial hunters and the pelu thick slices and inspected for the experience and/or training of the
sold to a fur buyer in Vlncouver. presence and size of corpus lutea observers that they were capable
Hunters willing to collec and corpus albicantia. Uteri were of collecting the measurements.
specimens for study weu en examined for presence and
wooden kegs containing 1 5“1 condition of embryos. One testes
buffered fonmlua as well as and epididymis from each male
sample bags and labels. Hunters wan examined histologically for
were then paid for each signs of spermatogenesis.
reproductive tract they collected.
arbour seal N/ N/S 4

W ldcntification Photo-identification of Observations were made Photo-negatives wore examined tions have been re-

individuals boats and black and white under a dissecting microacope. examined by rescarchers and only
photographs were taken of the ldemiﬁution was made on the ybotoznphl of unequivocally
dotul fin and saddle patch of buu of unique scraiches nicks and ividuals are included.
individual animals. other unique markings.

mme M%ML%BMMM
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TABLE 2. DATA SET METHODOLOGY DESCRIPTIONS (Continwed)

&nwmlom were & mi the mﬁm was made by ficld mW the

field of live captured animals by examination of live captured experience and/or training of the
Fisherics Research personnel. animals. observers that they were capable
of collecting the measurements.

;r L ion Nm% Nn._d_%ms Bl%ll Criteria Falled ~ Comments

P B,

Number Number captured per Observations were made in the A diroct count was made of the It is assumed, based upon the
location field of live captured animals by number of animals captured. experience and/or training of the
Fisheries Research personnel. Animals were examined visually observers that they were capable
to determine their sex. of collecting the measurements.
teller sea lion
Number Number tagged per Pups were captured for ugging by Ml animals were recognized It is assumed, based upon the
location Fisheriea Research personnel. y Ihe series of dots on their experience ¢ and/or training of the
Pups were tatooed using an observers that they were capable
Apaulding Fieldmaster Electric of collecting the measurements.
Tatoo Marker. A series of 1 to 4
dots were tatooed in red ink onto
the forward margin of the ri

forefipper within 6 inches of the
tip. The number of dots served to
'dpouiﬁedlhelocmonwhen!he
pup had been marked.

g&fe’rgm fion Nm_!%k l!!._vLS%mm &? Criteria Fafled ~ Commenty

1%l = e e ation %@“Mﬁ!ﬂ* ity Py
ntification dentification of species servations were made from a ntification was confirmed upon 18 assumed, upon the

ed-wing aircraft by British examination of the colour slides. experience and/or training of the
Columbu Fisheries and Wildlife observers that they were capable
personnel. Acrial ph 1] of collecting the measurements.
were taken at an altitude o
roximately 150m or less using
pf Smm SLR camera and colour
slide film.

Soocia No.ofSymols  NooofSwies  Rafw CrerinFuled  Commenn
R N ematn e et fams  faboaMebed PR wpon the

location fixed-wing aircraft by British examining the colour slides taken experience and/or training of the
Columbia Fisheries and Wildlife from the air above the sites. observers that they were capable
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TABLE 2. DATA SET METHODOLOGY DESCRIPTIONS (Coutinued)

WWWWW (hﬁlﬂﬁm

(cont
pemsonnel. Acrial pbolognrh of collecting the measirements.
were taken at an ahtitude o

roximately 150m or less using
a 35mm SLR camera and colour
film.

gﬁ?m lion Mﬁrﬂ: Eml.%mn Bxiﬂ Criteria Failed ~ Comments

1 . . .
W m Hem!xuuon o! species gnwauom were H ﬁenusincauon was made visually. E ] mgﬁ E& the Royal B.C.

incidentally by an unidentified Muscum appraises the
observer, which they receive and koep only
those they belisve to be reliable.

Eﬁ?mdephmml lie._islm!g Ev.._nLSﬂm B% Criteria Failed Commenty
e e e ey B e Royal B.C.

location incidentally by an unidentified encountered. Muscum appraises the sightings
observer. which they receive and keep only
thoee they believe to be reliable.
Species No.of Samples  No,of tations  Rating  Criteria Failed Comments
Northern elephant scal 1 I 4

W Identitication Mentigc.mmE o? cpec%ec Observatio; E ldcnﬁzution was made visually. The ability oilbe observers to

ns were made by
Minietry of the Environment make these measurements is not
personnel.

DSt fied sea lion HooofSompz Ne.ofZofien 2ot W.Eﬁwmm

%‘#I&IA %nﬁguﬁm Ildentification oi species Observations were made gm a ldenﬁ%uﬁon was made by direct E |:| assumed, based upon the

DHC Beaver by Fisheries observation st sites with only a experience and/or training of the

Rescarch personnel. Acrial fow animals. At sites with large observers that they were capable
hs were taken at an numbers of animals, identification of collecting the measurements.

altitude of approximately 150m was confirmed examination

using & held 35mm SLR of the colour slides.

camers with a 135mm or 200mm

telephoto leas and Ektachrome

(SO 200-400) colour slide film.
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TABLE 2. DATA SET METHODOLOGY DESCRIPTIONS (Coatinued)

Wﬁﬁ%ﬂﬁ WMMW %%?‘#?;.Mﬂm - gﬁ’um
m&l‘i&&%ﬁm&?mm

teller sca lion 24

e i B ety dieet s et b upon e

DHC Beaver by Fisheries observations at sites with only a experience and/or training of the
Rescarch personnel. Aerial few animals where the observers observers that they were capable
photographs were taken at an were confident of their counts. At of collecting the measuremonts.
altitude of epproximately 150m sites with large numbers of

using a 1d SLR camera animals, counts were made

with & 135mm or & 200mm directly from colour slides. Pups

telephoto lens and Ektachrome were distinguished from nonpups

(1SO 200-400) colour slide film. on the basis of size and colour.

e'r L lion M..OL%B_IE M..ﬂ.%fﬂm &? Criteria Failed ~ Commenty

1 M . . .
W Eemﬁmu ](TEIIII%IC&(!OII o% species ‘denuﬁson was made by direct ﬁ 1s %, ﬁ upon the

DHC Beaver by Fishenu obscrvation at sites with only a experience and/or training of the
Research personncl. Aerial few animals. At sites with large observers that they were capable
photognphl were taken at an numbers of animals, identification of collecting the measurements.
altitude of approximately 150m was confirmed upon examination
using & hmg held 35mm SLR of the colour slides.
camena with a 135mm or 200mm
telephoto lens and Ektachrome
(ISO 200-400) colour slide film.
. . . Criteria Faded C ¢
teller sea lion % % g
Parameter Measyrement/Observation mmsmuge%g Analysis Methods Precision/ Accuracy
Number Number secn per Observations were made from a Estimates were made by direct It is assumed, based upon the

location DHC Beaver by Fisheries observation at sites with only a experienco lndlor training of the
Research personnel. Aerial few animals where the obscrvers observers that they were capable
photographs were taken at an were confident of their counts. At of collecting the measurements.
altitude of approximately 150m sites with large numbers of
using & hu:i eld SLR camera animals counts were made directly
with a 135mm or & 200mm from the colour slides.
te lens and Ektachrome

200-400) colour slide film.

ue'rm“on N.Q._nb%mig Iiuzf_%ﬁm B!P Criteria Failed ~ Comments
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TABLE 2. DATA SET METHODOLOGY DESCRIPTIONS (Contizued)

1 Meassrement Observation mmmmm% et 3ml fagamsy
W entification entification of species Obnemhom were ma entificaion was made visually, ability o servers (0

fisheries officers make these measurements is not
known.
Harbour seal N/S N/S :3,7,1
Killer whale N/S N/S 2 2:3,7,10
Steller sea lion 3 3 2 2:3,7,10
W %uﬁr Eﬁ per ﬁﬁ' were Eo( Ey HIHVB %&u were made by direct Mnﬂwn to
location Indians and later observed by observation. uuh these measurcments is not

fisheries officers.

s Mg S S G e

Steller sea lion

] M 3 Fm@é&ﬁm m
W ﬁ.e%on mmm t 13 not who e %oﬂ regarding mm"wm to

observations or how they were how the identification was made. make these measurements is not
made. known

ot e e e ' Hﬁ“?‘m
W entification entification of species servations were y entification was made visually. ability o servers to

fisheries officers. mnb these measurements is not
mr seal
Killer whale N/S N/S
Steller sea lion N/S N/S
Rt g N g %ﬁw HF"&E’&
Nu: umber per Animals were shot by Native mates were made by direct e ability of servers Lo
location Indians and later observed by observation. makc these measurements is not
fisheries officers.
mlu lion ! 5 g § g
Number Number scen per Observations were made by Estimates were made visually. ¢ ability of the observers to
location fisheries officers. make these measurements is not
known.
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TABLE 2. DATA SET METHODOLOGY DESCRIPTIONS (Contimned)

W M(com' e M«ewmmom, ; WMM A!!:F_Mmm : .lgs?mmm

Killer whale E&.ﬂ.%ﬂﬂ N/S § gg i

W entification Identification of species Observations were made on pre- Identification was made by direct o expericnce and abilities of the

determined census dates by observation. observers to accurately make the
volunteer observers throughout measurements no varied
coastal British Columbia. They considerably. However, it can be
recorded their sightings on assumed that the rescarchers
sighting forms prepared involved appraised the return
specifically for the survey and sightings and have included only
submitted these to the Pacific those in which they are coafident.
Biological Station.

Speci No. of Samph N . . . C ;

Killer whale 11 NES g 5:5,6,;%

i e R Y e i g O
umber umber scen per servations were on pre- mates were made by direct 6 ability of rvers to

location determined census dates by observation. make these measurements is not
volunteer observers throughout known.
coastal British Columbia.
Sightings were recorded in
sighting forms designed
specifically for the census. These
were returned to the Pacific
Biological Stations.

ez MSﬁgﬂa leq%m &P %&M Commenty

P M . . ..
W [alenuiluuon Hcrm%ncauon o% species Observations were ﬁo on pre- ﬁenuacauon was made by direct l‘%ﬂ expenence and abilities of the

determined census dates by observation. observers 1o accurately make the
volunteer observers throughout measuremens no doubt varied
coastal British Columbia. They considerably. However, it can be
recorded their sightings on assumed that the rescarchers
sighting forms prepared involved appraised the return

specifically for the survey and sightings and have included only

lubmm.ed these to the Pacific those in which they are confident.
Biological Station.

Killer whale lg N/S 3 %:?,6,1%
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TABLE 2. DATA SET METHODOLOGY DESCRIPTIONS (Continwed)

M Euﬁr % ﬁr scen per {%nnuuom were ﬁ oq pre- ﬁmﬂu wore made by direct m%wen to

cont'd.) location determined census dates by observation. make theso measuremonts is not
volunteer observers throughout known.
coastal British Columbia.
Sightings were recorded in
nighting forma designed

specifically for the census. These
were returned to the Pacific
Biological Stations.

Rrer e Secliguin  toslfyem  fuu HyaDid  Coees

W ldenuimuon Eenl.li Ecnuon o% specics Obscrvations were ﬁ on pro- ﬁemilmu!on was made by direct E experience ﬁ abilities of the

determined census dates by observation. observers to accurately make the
volunteer observers throy, measurements no t varied
coastal British Columbia. They considerably. However, it can be
recorded their sightings on assu