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Preface

This volume contains the report of the activities of the International Workshop on
Historical Whaling Records held at the Kendal Whaling Museum, Sharon, Massachusetts
in September 1977. We have also included seven additional papers which have been
presented to various meetings of the Scientific Committee between 1980 and 1982 and which
further demonstrate the value of studying historical whaling records. One of these, by
Bannister, Taylor and Sutherland, has already been published by the Commission (1981,
Rep. int. Whal. Commn 31: 821-33), but as it was written in direct response to a
recommendation of the Workshop, it is included here for completeness.

Papers in the volume have been organized according to content rather than by document
number. By breaking with tradition we hope to have provided a more readable and logical
presentation. Papers HWR/4, HWR/2 and HWR/8 present background information on
general assessment problems and models. Papers HWR/5 and HWR/I1 discuss the
limitations of working with logbooks and journals. Papers HWR/1, HWR/6-7 revised,
HWR/10, SC/In80/SpW18 and SC/F82/SpS1 address sperm whale assessments. Papers
HWR/3, SC/32/PS16, SC/32/PS6, and SC/33/PS7 present results of bowhead case studies.
Paper SC/33/PS14 is a humpback case study while SC/32/0O 8 is an area study.

Editing the report and original papers emanating from the Workshop has taken an
embarrassingly long time to accomplish. We wish to thank the authors for their forbearance
and endurance. The assistance of Breedlove and Co. (R. E. Stanbrough, Project Manager)
in editing the original collection of papers is gratefully acknowledged. Thanks are also due
to Edward Mitchell who ensured that the production of this volume was always a
challenging and exciting task!

M. F. TILLMAN AND G. P. DONOVAN
April, 1983

COVER PHOTOGRAPH

Detail from ‘The Swan and Isabella’, a painting by John Ward (1798-1849). It was painted in about 1833 to
celebratq tl}e rescue of the Arctic explorer Sir John Ross and the crew of the Swan who had spent two years in
the Arctic in atrocious conditions. Sir John Ross was an ex-captain of the rescuing whaler, the Isabella. It was
not uncommon for the whalers who ventured far into the Davis Straits and Baffin Bay to be trapped in the ice
and from the 1820s onwards increasing numbers of ships were forced to overwinter in the Davis Straits ice-pack.
In 1830 for example, of 91 whalers in the British Fleet, 19 vessels were lost in the ice and almost all of the ships
were severely damaged. The painting is in the Town Docks Museum, Kingston upon Hull and the City of Kingston
upon Hull Museums and Art Galleries are thanked for permission 1o use the photograph.



Introduction

In the fall of 1977, I convened and chaired the International Workshop on Historical
Whaling Records at the Kendall Whaling Museum in Sharon, Massachusetts. The objective
of the Workshop was to determine if the study of early whaling records could be a viable
approach to the problem of estimating initial abundance of whale stocks and of determining
the effect of exploitation upon them. Being a neophyte in the scholarly realm of historical
studies, I must admit to being somewhat of a skeptic prior to the Workshop. However, I
came away from it enthralled by the discovery of the rich treasure of biclogical data which
resided within old, musty whaling logbooks and journals. I now fully concur with the
Workshop’s conclusion that the analysis of historical whaling records is a feasible approach
in determining the status of some stocks of whales.

The conclusions and recommendations of the Workshop have already had considerable
effect upon the conduct of recent cetacean research. Three of six recommendations
emanating from the Workshop required funding by governmental or private institutions.
All three research projects have since been undertaken:

* The recommended research on the Western Arctic bowhead whale was funded by the
US National Marine Fisheries Service and the US Marine Mammal Commission. This work
was undertaken during 1978-80 by Dr John Bockstoce, Whaling Museum, Old Dartmouth
Historical Society, New Bedford, and Dr Daniel Botkin, University of California, Santa
Barbara. The results of their study are published in this volume.

* The proposed sperm whale pilot project concerning the ‘Japan’ and ‘ Coast of Japan
Grounds’ was funded by the UK-based People’s Trust for Endangered Species. The work
was undertaken by John Bannister, Director, Western Australian Museum, and its results,
previously published by the International Whaling Commission (Bannister, J. L., Taylor,
S. and Sutherland, H. 1981. Logbook records of 19th century sperm whaling: a report on
the 12 month project, 1978-79. Rep. int. Whal. Commn 31: 821-33), are reprinted in this
volume.

* The recommended compilation and publication of an indexed, world inventory of
existing and available logbooks/journals by Professor Stuart Sherman, Brown University,
was funded by the US Marine Mammal Commission in 1978 and is still under way.

During a special public session of the Workshop it was further recommended that the
New York Zoological Society be requested to search for the original data and notes used
by Townsend in compiling his plots of the distribution of whales taken by Yankee whalers
(Townsend, C. H. 1935. The distribution of certain whales as shown by logbook records
of American whaleships. Zoologica 19(1): 1-50). 1 made that request on behalf of the
Workshop, and the Society undertook a search in 1978 at the library of the Osborne
Laboratory of the New York Aquarium. Some of Townsend’s original data were found
‘in a tunnel in very poor condition, water damaged and fragile’. The Society in association
with Dr Roger Payne is currently having the materials restored.

Based upon the above results, I believe the Workshop to have been one of the most
successful meetings with which I have ever been associated. Furthermore, its participants
proved that historians and scientists could work together and provide meaningful answers
to current questions on management of whale stocks. Much of the success of the Workshop
was due to the facilities and arrangements provided by Dr Kenneth Martin at the Kendall
Whaling Museum. I am indebted to his help before, during, and after the Workshop.

Finally, I must say a word of thanks to Dr E. D. Mitchell who pushed and prodded me
into this endeavour - it has provided some rather unique insights into a very special world.

MICHAEL F. TILLMAN (CONVENOR)
Seattle, 1983
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Report on Activities of the International Workshop
on Historical Whaling Records

1. VENUE

Sponsored jointly by the US National Oceanic and
Atmospheric Administration (NOAA), the US Marine
Mammal Commission (MMC), the International
Whaling Commission (IWC), and the Kendall Whaling
Museum, the International Workshop on Historical
Whaling Records was held 12-16 September 1977 at the
Kendall Whaling Museum in Sharon, Massachusetts.
The workshop was convened and chaired by Dr Michael
F. Tillman (NOAA).

2. BACKGROUND OF WORKSHOP

The IWC Scientific Committee began discussing the need
for research on historical whaling records to obtain initial
stock size, loss rates in the fishery, and other parameters
inthe early 1970s (IWC, 1973). First considering only the
North Atlantic stock of sperm whales, discussion of this
approach was soon amplified to the world sperm whaling
records, and has recently been extended to bowhead,
right, bottlenose, and other protected or presently
unexploited species IWC, 1978).

The importance of this work was recognized by
S. J. Holt and J. Goodman, then of FAQ, and led them
to establish a Working Group on Historical Studies
(Working Group 23) for the FAO Scientific Consultation
on Marine Mammals held in Bergen, Norway, August—
September 1976. E. Mitchell convened this Working
Group. The coming together in Bergen of a number of
historians, mathematicians and statisticians, curators of
collections, biologists and bibliographers, led to a lengthy
Working Group report (FAQ, 1978) and the call for an
international workshop on historical data.

The FAO welcomed this initiative to convene such an
international workshop, but stated that it was not able
to sponsor nor assist further in preparation for the
Workshop. Various members of the FAO Scientific
Consultation, especially Goodman, urged Mitchell and
Martin to convene an informal steering group of a few
interested and competent persons. This was done, and the
Steering Group met on 9 December 1976 (Boston) and

21 March 1977 (New Bedford). Based upon the proposal,

emanating from these planning sessions, the Workshop
was subsequently sponsored by NOAA, MMC, IWC,
and the Kendall Whaling Museum.

3. TERMS OF REFERENCE

The Steering Group established the following objectives
for the Workshop:

(a) Define minimum data needs for an adequate stock
assessment.

(b) Develop lists of sources and types of historical
whaling records and ascertain if they contain the
required minimum information.

(c) Contrast data needs and sources and determine if
the study of historical whaling records is a feasible

approach in determining the status of whale stocks
which were subjected to early whaling.

(d) Review extant proposals or develop new proposals
for research projects on stocks of whales for which
this is determined to be a worthwhile approach.

(e) Limit proposal development to the two major
current problem species: bowhead and sperm
whales.

(f) Review extant data extraction forms or develop
new ones and undertake extraction exercises to test
the practicality of the proposed research.

4. ORGANIZATION

The Steering Group organized the Workshop into a series
of daily sessions involving four sub-committees as
outlined in the Workshop Agenda (Appendix A). An
important element of the Workshop was the open plenary
session on the last day during which public comment was
solicited on preliminary findings.

Workshop participants are listed in Appendix B.
Contributed papers, contributed data sources, and other
papers circulated for background purposes are listed in
Appendix C.

5. INTRODUCTION

Management of the world’s whale resources by the IWC
is governed by a classification of the stocks carried out
by the IWC Scientific Committee based on the available
evidence of their status. This policy requires estimates of
the initial and current stock sizes and the stock size
providing the maximum sustainable yield.

Sperm whale stocks, which are the most abundant of
the great whales and a major target of the present
industry, are currently assessed on the assumption that
in 1946 they were effectively in an unexploited and stable
condition, having fully recovered from the impact of the
eighteenth- and nineteenth-century fisheries.

The western Arctic bowhead population was grossly
depleted by the early fishery. and 1ts present abundance
is such that it is considered to be close to biological
extinction, although its distnbution and initial size are
not exactly known.

The wise management of whales requires a scientific
understanding of the processes that control their
populations. Studying whales is difficult even when their
populations are abundant. For those whale species whose
numbers have been greatly decreased, e.g. bowhead
whales, the possibility of direct observation is severely
limited despite the amount of effort or money available.
For several species, however, there is a source of extant
information: the historical whaling records, including the
logbooks/journals of whaling ships. These records
represent the only major source of data available to
scientists to derive any understanding of the changes
inflicted on the population by the early fisheries, an
understanding necessary for the development of wise
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management policies. Despite the possibilities of bias and
error in these records, they remain a major source of
information.

For whale populations whose numbers are now
abundant, e.g. sperm whales, the usefulness of the historic
records is of a somewhat different kind. Their relative
utility compared to direct observation depends on the
completeness of the records, the consistency of reporting
within and among logbooks/journals, the relative consis-
tency of the area where the whales were found, the size
of the area and the timespan of the record.

6. MINIMUM DATA NEEDS

The Workshop considered the use of whaling logbooks/
journals as a source of information about the biology of
whales and the history of whaling catch effort. In its main
discussion, the group took a conservative point of view,
asking what could be done now using logbooks/journals
and available analytical techniques. (The potential for
more speculative analyses is discussed at the end of this
section.)

Four basic issues were considered: the questions that
might be answered, the data required, the minimum
acceptable quality of the data and methods of data
analysis.

The basic general questions which logbooks/journals
might help resolve are: (1) the geographical distribution
of a species; (2) the original population size; (3) the
changes in the population over time (population size
changes and, possibly, changes in size or age structure of
the population and sex ratios).

Changes in population size necessarily involve a
determination of the availability of the population per
unit of effort and its changes over time. Given these basic
questions, the group considered what data were required,
both the minimum for a minimally useful analysis and the
maximum desired for optimal study. These are listed in
Tables 1 and 2.

The group also considered the minimum quality of the
information required for any successful analyses (Table
3).

The group discussed how this information, once
obtained, would be used. A summary of the total whale
products returned for a species could be used with
logbook/journal information to determine the number of
whales killed over time. The logbook/journal information
would provide an estimate of the ratio between whales
killed including those lost, and products returned. The
summary of total products returned could then provide
an estimate of total mortality. This is primary
information.

If enough logbooks/journals were accurate and
consistent for a long enough time period, they could
provide a variety of other information including the size
distribution of populations, sex ratios and changes in
relative densities of observed populations with time and
location.

This approach is conservative; it asks what could be
done now given available techniques. It should be noted,
however, that new statistical and mathematical methods
might be developed which would facilitate analysis of less
complete records.

7. AVAILABILITY OF MINIMUM DATA
REQUIREMENTS

The Workshop first approached its task of identifying
useful historical records by addressing some of the
specific questions raised about sperm and bowhead
whales. The group turned to section 6 of Document 6,
and sought to answer the questions raised in ‘Data
required from historical records’. The group concluded
that reasonably accurate figures for the annual production
of sperm oil could be obtained for the nineteenth and
twentieth centuries. The sources for these figures would
be assembled from shipping lists, government records,
and such specialized compilations as appear in the
commercial press and those compiled by insurance
underwriters such as Dennis Wood.

The group considered that a breakdown of these figures
by ocean areas would not be possible without a major
(and perhaps not successful) effort.

For other categories of desired information, as
specified by Document 6, the group believed that most
but not all questions could be answered from logbooks/
journals. The least assurance was felt about age and size
statistics, on the grounds that information of this kind
could not be anticipated on a consistent basis.

Nor was there agreement on whether a meaningful
system of measuring catch per unit effort could be devised
since the sperm whaling industry may have been too
complex internally to separate out the constants and
variables. This question was discussed further by the
Sperm Whale sub-committee (Section 9, this report).

The group then reviewed the proposal of Bockstoce
and Botkin for extracting logbook/journal data for the
bowheads of the western Arctic. The group believed this
to be a more feasible task because this stock is confined
to a limited geographic area and because of the relative
completeness of bowhead records in contrast to the
world-wide study that would be required of the sperm
whale fishery.

The group examined the feasibility of preparing an
inventory of whaling voyages, identifying ocean areas,
years, masters, etc., with a view to improving the search
for data (by year or whaling ground). It was agreed that
this should be done and various sources for such an
inventory were mentioned : the Whalemen’s Shipping List,
Starbuck (1878), the Batchelder inventory of whaling
vessels (Old Dartmouth Historical Society) and the
Pacific Manuscript Bureau’s (PMB) inventories.

The group also agreed that in order to carry out useful,
statistical research of many kinds on whaling
logbooks/journals, a world inventory of surviving,
available logbooks/journals should be compiled for all
known whaling voyages. This should be available as an
alphabetical listing by vessel, and include the minimum
voyage summary data given in Appendix D. Indexes of
these by port, period and ocean basin would make such
a list useful far beyond simple entry to the baseline data,
in showing trends in the industry.

Access to logbooks in public collections was not felt to
be a problem, but it was recommended that extraction of
information be performed from microfilm wherever
possible. The group agreed that logbooks/journals in
public collections are of sufficient quality and quantity,
noting the trend of private collections passing into the

! All ‘Documents’ referred to in this report are in the HWR series given
in Appendix C, Section A.
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public realm, that the proposed research for bowhead and
sperm whales could be undertaken.

To eliminate inaccuracies and ensure consistency of
interpretation, the group believed that professional rather
than voluntary personnel should be used to extract data.
It was also felt that researchers might consider using
computer-based technology to aid the extracting and
indexing process, particularly in recording routine entries
and in error checking.

8. REVIEW OF BOWHEAD WHALE PROBLEM

Information available on the bowhead whale stocks of the
Western Arctic, Hudson Bay, and Okhotsk Sea fulfills the
minimum criteria specified in Section 6. But information
on the East Greenland stock (fished from ca 1610 to
1913), and the Davis Strait stock (fished from ca 1710 to
1913) is more limited, because there are fewer logbooks
and journals extant. Nevertheless, information on these
stocks includes annual catch lists. These provide data on
annual reductions in East Greenland and the Davis Strait
fisheries and, in some instances, on the changing size of
whales taken in different periods.

Information on the western Arctic, Hudson Bay and
Okhotsk Sea stocks is available from gross ship-by-ship
returns for the entire industry (via shipping newspapers
and other printed documents) and on individual whales
taken via logbooks/journals. A combination of these
could provide a variety of biological information. Daily
entries of logbooks/journals can provide at least the
minimum data requirements. These entries also include
size data for determining population parameters. How-
ever, further need exists for a contemporary study of
aging samples in order to convert size data to ages. The
group recommended such an accompanying study.

The group recommended a study of the western Arctic,
because ongoing research has already reached an
advanced stage, and because of the concern over
increased aboriginal whaling upon that endangered
stock.

Ancillary studies of other bowhead stocks would be
useful to document more fully (1) parameters related to
technology (e.g. ‘struck and lost’ rate; mortality in
escapement; changes in catch rate per vessel; factors
affecting production efficiency; etc.); and (2) for those
stocks proved to be biologically discrete, biological
parameters (natural mortality; reproduction; etc.).

Because there may be separate stocks within the
western Arctic population, the extraction of data from
logbooks must be done for each day from all available
data. Thus the size of the extracted information requires
the use of a computer-based retrieval system. The group
reviewed the proposed data extraction form of Bockstoce
and Botkin (Appendix E-1) and suggested possible
revisions which are reflected in Appendix E-2. An
extraction exercise based upon this revised form was
undertaken and the format was found to be useful.

The group recommended that in addition to the
extraction of daily information (on latitude and
longitude, the number of whales seen, the number struck,
and the size of whales taken) information should also be
recorded on the number of dead whales recovered. This
last category will allow one approach to a determination
of mortality among those struck and lost.

The group believed that it is important to study
mortality in the escapement, both through incidence of

recovery of ‘stinkers’, and through judgment of the
circumstances of escape (e.g., in the manner of Table 5
in Mitchell, 1977).

9. REVIEW OF SPERM WHALE PROBLEM

Bearing in mind the need to provide information directly
useful to the IWC Scientific Committee’s sperm whale
stock assessments, the Workshop considered the follow-
ing major questions.

(1) What was the geographical distribution of the

stocks?

(2) What was the history of exploitation? Particularly

(a) the size and sex composition of catches, by area
and time

(b) the extent of local depletion

(c) the initial population size (this necessarily
involves total catch estimation)

(d) any other biological information, e.g., on
reproductive rates, changes in school size or
composition

(e) the tactics used by whale boats in approaching
a group of sperm whales.

It was agreed that in relation to question 1, an
examination of Maury’s (1852) charts (see pp. 4-5 in
Kugler, 1976) would provide valuable information on
stock distribution independent of modern analyses.
Additionally, extracted data from which the charts were
produced might provide information useful in answering
some of the questions 2(a-d).

With regard to question 2(e), the group was of the
opinion that no rules governed the attack other than to
take the most accessible whale. Proximity rather than size
was the only consideration, and the results were
necessarily a random selection from the group of sperm
whales being chased.

In relation to question 2, the group could not resolve
easily how to obtain figures for total catches for the
minimum required geographical area (i.e., ocean basin).
The whaling historians should be asked to investigate
how an examination of logbooks and other information
and extrapolation from those data could be used to
obtain total barrelage of sperm whale oil obtained from
that ground or failing that, at least the number of ships
operating on each ground in each year. In that
investigation, it would be important to use as many
logbooks as possible from countries other than the US,
e.g. UK, France, Germany. Using those results and
knowing the loss rate and size of whales taken, it would
be possible to calculate the total kill for a given area. A
plan for the compilation of individual vessel composition
of a specific fishery is given in Appendix F.

The group believes, however, that it should be possible
to design a pilot project to determine, for a particular
stock or area, whether changes in abundance occurred
over a period of years, and to include in that analysis a
description of the size composition (and hence possible
sex) of the catches, and any changes in them over the
period. Such information would be useful in IWC stock
assessments by providing information for the Allen
(1977) model to allow estimation of whether the 1946
estimate of population size for the stock (or area) are in
fact of initial population size or some proportion of it (see
Document 4).

In detail, this pilot project should contain the following
elements:



1. Definition of the stock. It is suggested that for the
pilot project this could be the North Pacific * Asian’ stock,
to include whales caught on the ‘Japan’ and ‘Coast of
Japan’ grounds which Townsend’s (1935) charts show
were fished largely in the period April-September.

2. Identification of all those logbooks containing the
data in element 3 below for those grounds, from as many
countries as possible. Such information must be available
for a series of overlapping logbooks, for ‘sperm whaling’
logbooks only, and where possible over a series of years
for the same captain.

3. Extraction of the following data, as a minimum, for
each logbook and for each day on the grounds:

Ship location, by latitude and longitude, if possible

(daily position need not be recorded as long as the ship

remains on the ground in question; however, checks

must be made to ensure this is the case)

Number of times sperm whales sighted

Number of single and plural sightings

Number of times boats lowered

Number of whales struck

Number of whales killed including those lost and

mortally wounded

Number of whales processed, plus at least the number

of barrels of oil obtained, or information on

dimensions or sex.

Adding together some of these records may be possible
even if individual daily records are not always complete.
It is assumed that weather conditions will not cause
consistent bias over time, but a check should be made
with independent meteorological records for the period.

Given the above information, a series of density
estimates over time could be obtained, showing the
percentage reduction or otherwise of that stock over the
period. Estimated costs of this project are discussed in
Appendix G.

A sample extraction exercise was undertaken using an
American sperm whale logbook for the ‘Japan Ground’.
The group adopted the format given in Appendix H as
a result of that exercise.

10. PUBLIC COMMENT

On the closing day of the Workshop, an open forum
discussion of the basic results of the four sub-committees
was held to solicit public comment and obtain immediate
feedback. This open, public discussion raised the
following points:

It was recommended that a useful, additional
parameter to be noted in indexing logbooks/journals was
a subjective judgment as to the overall usefulness,
dependability or believability of the text; and that as
much basic environmental, behavioural and other data as
possible be extracted by hand on first reading of any
logbook.

Investigators presently studying logbook/journal data
for whale species other than those considered in this
workshop (e.g., right, humpback whales) affirmed the
comparable problems and rewards, indicating that the
Workshop’s findings have general application to such
studies.

The first useful lead to the long search (W. E. Schevill’s
efforts; and Document 10) for the original logbook data
copies and compilations used for Townsend’s (1935) plots
was reported by H. E. Winn, who has located about 400
pages of whale encounter entries (at 20-30 entries per
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page) from logbooks prepared for Townsend, in the
Osborn Library of the New York Zoological Society.
There was a recommendation that the institution be urged
to undertake an exhaustive search for the remaining data
and compilations and to make these available in suitable
format for rapid dissemination to scholars. It was further
recommended that the Workshop chairperson write to
the New York Zoological Society and inform them of the
above needs.

11. PUBLICATION OF REPORT AND PAPERS

The Workshop agreed that the report of its activities and
the contributed papers (Appendix C) should be published
together as a single issue in a report series of the major
funding agency, NOAA. If this were not possible, it was
noted that IWC was also interested in publishing this
material as a special issue of its report series. The
chairperson was charged with making necessary arrange-
ments for publication, including editing of documents.

In view of the great need for an inventory of whaling
logbooks/journals, the group agreed that Sherman
(Brown University) should coordinate as appropriate
with authors and institutions in an effort to publish the
contributed data sources (Appendix C) in a suitable
format. -

Mitchell specifically proposed that in view of his earlier
efforts (¢.g. Sherman, 1965) in this area, Sherman should
undertake to compile, edil. oversee publication, and
author a scholarly volume comprised of separately
authored chapiers where necessary, giving a world census
of existing and available whaling logbooks/journals, and
further requested that it be indexed by, at a minimum,
ports, target species and ocean basins; that computer
format might be desirable; and that completion was
desirable within approximately two to three years. The
group endorsed this proposal and suggested that reports
on the progress of this work be forthcoming in timely
fashion.

12. CONCLUSIONS AND RECOMMENDATIONS

From its deliberations, the Workshop concluded that the
analysis of historical whaling records is a feasible
approach in determining the status of some stocks of
whales through studies of initial stock size and trends in
abundance. It therefore recommended the following:

(a) Since sufficient historical records apparently exist
as an adequate sample documenting the fishing
throughout its history. that a comprehensive study
of the western Arctic bowhead whale be
undertaken.

(b) Since sperm whale historical records are not
available separated by stock area, that a pilot
project be undertaken on the North Pacific ‘ Asian’
sperm whale stock (to include ‘Japan Grounds’
and ‘Coast of Japan Grounds®). This should
include identification of an adequate sample of
existing logbooks/journals, extraction of minimum
data (Appendix H) and analysis to obtain a series
of density estimates over time showing the
percentage reduction or otherwise of the stock.

(c) That institutions holding logbooks/journals carry
out an inventory of holdings and make this
available; and further that such institutions, when
(internally) reading/indexing logbooks and jour-
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nals, attempt to index the minimum data
requirements in the Voyage Summary Data,
Appendix D.

That institutions and investigators carrying out
biological research on whale populations involving
data extraction from logbooks/journals, consider
recording at least the ‘minimum desired’ data
indicated in Table 1 (Section 6).

That Professor Stuart Sherman (Brown University)
undertake the compilation and publication of an
indexed, world inventory of existing and available
whaling logbooks/journals, in collaboration with
other scholars and institutions, to be completed as
soon as possible.

That Workshop participants and other interested
investigators submit to the National Marine
Fisheries Service annual progress reports on their
research activities for compilation as part of the US
progress report which is submitted annually to,
and published by, the International Whaling
Commission.
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Appendix A
WORKSHOP AGENDA

The Workshop will be held September 12-16. Preliminary organizational, steering group and sub-committee meetings
will occur one day before, and follow-up meetings will also be held one day after to complete draft reports and extraction
exercises. The business of the workshop will be conducted in daily sessions having the following sub-committee structure

and tasks:

Sep. 11 (Sun.) Concurrent meetings starting at 1. p.m.
(i) Mathematicians’ sub-committee meets to
define assessment methods and parameters
(Beddington)
(ii) Steering group and sub-committee chair-
persons meet with Workshop chairperson
(Tillman)

Sep. 12 (Mon.) Workshop begins
8-10 a.m. Registration and coordination
10-12 am. Introductory Plenary Session
(i) Welcome by host (Martin)
(ii)) Nature and scope of workshop
(Tillman) .
(iii) Outstanding current assessment
problems (Gambell)
2-4 p.m. Reconvene Plenary Session
(iv) Methods and data required for
whale stock assessment
(Beddington)

(v) Nature, possibilities, and limita-

tions of Manuscript Whaling
Records (Sherman)
(iv) Methods and data required for
whale stock assessment
etc.
Logistics of Using Historical
Records
9-12 am. Two sub-committees meet in
morning sessions
(i) Biologists’ and Mathematicians’
sub-committee (Botkin) defines
assessment questions and develops
parameter list
(ii) Historians and Scholars sub-
committee (Kugler) develops lists
of historical records by type,

Sep. 13 (Tue.)

Sep. 14 (Wed.) Definition of Species Problems
Two sub-committees comprised of a mixture of
biologists/mathematicians and historians/scholars
exchange materials on ‘what we need’ and ‘what
we have’. On-going studies are reviewed and
decision made as to worth of extracting data for
assessment purposes. Parameter listsand extraction
formats are put in final form. Costs are estimated
in terms of time and resources. Example extraction
exercises are undertaken.

(i) Sperm Whale sub-committee
(Bannister)

(il) Bowhead Whale sub-committee
(Bockstoce)

Sep. 15 (Thurs.)  Development of Proposals and
Recommendations
9-12 a.m. Species sub-committees complete
proposals
2-5 p.m. Plenaryconsideration of proposals
and recommendations.
Summary Plenary Session (Open
Session)
10-12 a.m. Public presentation of workshop
results
(i) Chairperson’s review of workshop
goals
(ii) Reports of sub-committee chair-
persons
Biologists/Mathematicians
Historians/Scholars
Bowhead Whale Problem
Sperm Whale Problem
(iii) Question and answer open forum
1.30-3.00 p.m. Presentations
Right whales and humpback
whales in Australian Waters

Sep. 16 (Fri.)

indicating source, content, (Dawbin).
accessibility The hunt of the Greenland whale
1-5 p.m. Plenary discusses feasibility of (DeJong).
approach. 3-5 p.m. Final Working Session (Closed)
Appendix B
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Appendix C
DISTRIBUTED PAPERS

A. Contributed Papers
Document number

*HWR/1 Best,P. B.; Sperm Whale Stock Assessments
and the Relevance of Historical Whaling
Records.

Breiwick,J. M.;Methodsand DataRequired
for Whale Stock Assessments.

deJong, C.; The Hunt of the Greenland
Whale: A Short History and Statistical
Sources.

Gambell, R.; Outstanding Whale Assess-
ment Problems Requiring Analysis of
Historical Data.

Jackson, R. L.; Interpreting Historic Log-
books and Journals: A Survey.

Mitchell, E.; Draft Example of Sperm
Whale Log Book Data; and Suggestions for
Use.!

Mitchell, E.; Importance of Whaling Log-
book Data in Quantifying Aspects of Model
of Sperm Whale Social Structure.!
Ohsumi, S.; Parameters in Sperm Whale
Population Models Needed from Historical
Whaling Record and their Sensibility.

*HWR/2

*HWR/3

*HWR/4

*HWR/5

*HWR/6

*HWR/7

*HWR/8

* Revised and published in this volume.
1 HWR/6 and 7 have been combined.
2 Not intended for publication, background data only.

*HWR/9 Shuster, G. W.; The Galapagos Islands: A
Preliminary Study of the Effects of Sperm
Whaling on a Specific Whaling Ground.

*HWR/10 Shuster, G. W.; Proposed Methodology for
Abstracting Sperm Whale Data from
Logbooks.

*HWR/11 Sherman, S. C.; The Nature, Possibilities,
and Limitations of Whaling Logbook Data.

HWR/12 Dawbin, W.H.; Seasonal migration of

Southern Right Whales in the South Pacific
Ocean based on Whale Logbook Data.?

B. Contributed Data Sources®
1. Authored

Savours, A. and Brown, S. G.; A List of Collections of
Logbooks and Journals Relating to Voyages of British
Whaling Vessels in the Northern and Southern Whale
Fisheries.

Langdon, R. A. and Bannister, J. L.; Whaling Logbooks
in Australia.

Sherman, S.C.; Preliminary Directory of Whaling
Records.

Van Meter, E.; Whaling Logbooks and Journals in the
Kendall Whaling Museum.

3 Draft manuscripts and documents; not to be quoted without prior
reference to the author.
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Winslow, H.; A List of Nineteenth Century Sperm
Whaling Voyages by Vessels Registered in Nantucket,
Massachusetts Contained in Logbooks Held by the
Nantucket Historical Association.

Kugler, R.; Checklist of Logbooks in the Collection of
the Old Dartmouth Historical Society and Whaling
Museum.!

2. By Institution

Free Public Library, New Bedford, Massachusetts;
Melville Whaling Room.*

Peabody Museum of Salem, Salem, Massachusetts; A
Listing of Whaling Logs or Journals Held by the
Peabody Museum.*

Providence Public Library, Providence, Rhode Island;
Guide to Nicholson Whaling Collection Microfilm.
U.S. National Museum, Washington, D.C.; Whaling

Logbooks in the Collections of the U.S. National
Museum.
Yale University Library; Whaling and Sealing Logs.

4 Compiled for distribution prior to the International Workshop on
Historical Whaling Records.

C. Other Papers Circulated

Bockstoce, J. R. and Botkin, D. B.; Proposal for
Research on Historical Whale Populations of the
Western Arctic. (Unpublished Grant Proposal.)®

Anon. 1976. Research-historical studies (Report of
WG 23). Paper ACMRR/MM/SC/WG23.1, FAO
Scientific Consultation on Marine Mammals, Bergen.
(Published in 1978, FAO Fish. Ser. No. 5 [Mammals in
the Seas] 1: 1814).

International Marine Archives, The; The Compilation
and Addenda of Marine Microfilm Holdings.

Kugler, R. C. 1976. The historical records of American
sperm whaling: what they tell us and what they don’t.
Paper/ACMRR/MM/SC/105, FAO Scientific Consult-
ation on Marine Mammals, Bergen. (Published in
1981, FAO Fish. Ser. No. 5 [Mammals in the Seas] 3:
321-6).

Mitchell, E. 1977. Initial population size of bowhead
whale (Balaena mysticetus) stocks: cumulative catch
estimates. Paper SC/29/Doc 33, IWC Scientific
Committee Meeting, Canberra (unpublished).?

Ross, W. G. 1974. Distribution, migration and depletion
of bowhead whales in Hudson Bay, 1860 to 1915.
Arctic and Alpine Res. 6(1): 85-98.

Appendix D
VOYAGE SUMMARY DATA FOR WHALING LOGBOOKS AND JOURNALS

Standardized format for identification of whaling records
held by libraries and museums adopted by the
International Workshop on Historical Whaling Records
(1977). Items marked with an asterisk are considered
basic information; the others are desirabie.

* Name of vessel

Rig

Port of departure

Name of master

Inclusive dates of logbook or journal

Logbook or private journal!

Complete or partial record; daily or intermittent
entries

Number of pages of text

Name of keeper of logbook or journal

* B * ¥ ¥

* Main Species sought
* Areas visited:
North Atlantic Antarctic Ocean
South Atlantic Eastern Indian Ocean
Northwest Pacific Western Indian Ocean
Northeast Pacific Western Arctic including
Southwest Pacific Bering Sea
Southeast Pacific Greenland Sea
Davis Strait (W. Greenland)
Yield in pounds of bone and barrels of oil by type
Other special features: whale stamps, sketches,
illustrations, accounts, verse, remedies, etc.

U See The Voice of the Whaleman (1965) by Sherman for characteristics
of logbooks and private journals.
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Appendix E-2
REVISED BOWHEAD EXTRACTION FORMAT

Vessel name
Vessel type-
Port:
Captain
Recorder-
Date Position Weather Encounter data Encounter data Encounter data
-~
2 "
%]
= 2
R) =
= 3
Sg 8 £ £ E
= e
= ~ O B s = -85 =| e -85 =
5 IS sig|8| (2 2|=I3|8] |2 21 (%|8| |2 2|+ 3|8
= £ Sla|=E :uxmmzﬁmom'&sl—zzg"’.!’=‘-"’3
= o} i I =|m|E8le|7 g|23|B|C|2{7 2|2 L3 (21w
wlE 2|3 ) o B = gl2 1 8 [ 3 [ s
sl 8._'(/1:3‘:@-— clasla -‘:Q.tm ":Q-;.m%o':ﬂ-._m
] o8 ARSI LS ES 2Ig|512]9 o §|la|al8 o Sla|dlo S|=]|s|8
Zlelsaldz|alalz|dF el |zlzi@Z *|Clalalaiz Yjola|R]alZz P|lo{ala

! Where: 1 = Struck, processed; 2 = Struck, lost, no judgment; 3 = Struck, lost, moribund; 4 = Struck, lost, survived;
5 = Not struck, ‘stinker’ found, processed; 6 = Struck, sank.
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Appendix F
A PLAN FOR COMPILATION OF INDIVIDUAL VESSEL COMPOSITION OF A SPECIFIC FISHERY
(Compiled by J. G. Mead)

(1) Compilation of list of voyages to a general ocean
area, e.g. North Pacific, for a given time period, from
major listing sources (Starbuck, PMB, shipping lists).
This constitutes a geographic search resulting in a
relatively large, but incomplete list of voyages probably
on a given ground (i.e., Japan Ground) (= A).

(2) Compilation of list of voyages to a specific ground
(e.g. Japan Ground) from detailed compilations (Maury/
Wood abstracts). This constitutes a specific geographic
search resulting in a relatively small number of voyages
known to have been on a given ground (= B).

(3) Compare the above, deleting from the list of
probable voyages (A) those known to have been on the
ground (B), arriving at a smaller list (C= A—B) of
probable voyages.

(4) Check this list of voyages (C) against the detailed
compilations (Maury/Wood), deleting those voyages
found to have not visited the grounds in question. This
constitutes a search by vessel of these compilations and
is quite different from Step 2. It results in a list of voyages
(D) for which the data in the major listing sources
(Starbuck, PMB, shipping lists) are erroneous, which is
useful as an index of the accuracy of these sources. It also
results in a further reduced list (F = C—D) of voyages
probably visiting those grounds.

(5) Examine listings of logbook holdings for the
voyages known to have visited the grounds (B), plus the
voyages probably visiting those grounds (F), determining
that a portion of these are in fact available for
examination.

(6) Compile the required data from this available
sample of logs, including vessels seen or spoke on the
grounds. This independently derived list of vessels known
to have visited the grounds (Z) should then be compared
to the residual list of probable vessels (F), which will
confirm the presence of some of these, which can then be
added to the known list, (B).

We would then have a list of vessels known to have been
on the ground on the basis of direct examination of their
logs; indication of their presence in another log, or
indication of their presence on that ground from a specific
compilation source (Maury/Wood; and/or a few specific
entries where grounds visited were recorded in other
compilations). We would also have a much reduced list
of vessels possibly visiting the grounds, but whose specific
whereabouts could not be determined (G). This will be
essentially those vessels listed in Starbuck (which is
relatively complete for US vessels) for which there are no
logs, no listing in Maury/Wood, no specific ground listing
in other compilations, and which were not seen or spoke
by any vessels whose logs were examined. This should be
a very small number of voyages. We will be completely
missing only those voyages which were not extracted from
Starbuck on the first examination for major ocean area
(either because they were not listed or were listed
erroneously) and which were not seen by any of the
vessels whose logs were examined. This should be a very
small number, comparable to the number of vessels in the
residual probable list (G) which did not actually visit the
grounds. It is then probably safe to treat G as a sample
actually visiting the grounds, assuming these small scale
errors will balance one another.

This approach will yield virtually all of the US vessels,
plus a large number of foreign vessels (from Z, the list of
vessels seen or spoke). One can then decide whether to
proceed and extrapolate data based on the US fishery
alone, or whether to attempt to subsample the list of
known foreign vessels.

It is also important to note that the element requiring
the greatest effort (compilation of Z from actual log
examination) is merely a small portion of the effort
necessary to examine this sample of logs for extraction
of the biological data, and for this relatively small amount
of effort will yield a relatively complete vessel census for
the fishery.
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Appendix G
PROJECT PROPOSAL

Analysis of Changes in Abundance in the Sperm Whale Stock on the ‘Japan’ and ‘Coast of Japan Grounds’
in the nineteenth century

The pilot project should comprise the following:

(1) search of existing logbook collections for those
relevant to the sperm whale fishing on the ‘Japan’ and
‘Coast of Japan Grounds’;

(ii) selection of logs suitable for the analysis;

(iii) extraction of information from that sample;

(iv) derivation of availability index;

(v) comparison of results with Allen model findings.
The sub-committee estimates that possibly 500 logbooks
may exist containing data for the reputive grounds. Of
those only a percentage (possibly 50%,) would be suitable
for the analysis. On the assumption that the fishery lasted
40 years (from 1820), a minimum requirement could be
5 data points for every 2 years through the fishery, i.c.,
requiring 100 ‘good’ logbooks.

It would probably be possible to include extractions to
justify the ‘total barrelage’ problem (see Appendix F) in
the course of the above project.

Table 1
Data needed from each logbook/journal daily

Information

What to measure Maximum desired Minimum required

Estimated costs for such an exercise would be:
Salary, for a graduate

assistant for 12 months $10,000 Aus.
Overheads (leave loading etc.) 1,000
Provision of 100 microfilms at $11 each 1,100
Provision of microfilm reader 400
Travel and living allowance 800
Administration expenses 300
$13,800

The above are estimated at current Australian costs. The
assumption is made that it would be more convenient to
select the logbook sample at an institution possessing the
PMB microfilm collection (e.g., in Canberra, Honolulu,
or Washington), and for copies of the sample microfilm
then to be made available to the investigator at his own
research centre. Travel costs above have been calculated
on the basis that this might be Perth, western Australia.
If the work were to be carried out in the United States,
approximately 20 per cent should be added to the cost
éstimate. It seems unlikely that the work would easily be
carried out in the United Kingdom because of restrictions
on use of PMB microfilm.

Table 2
Data needed from industry records?

I. Catch effort

1. Meteorological

2. Is it an intended

Winds, sea, clouds,
fog, rain, ice, snow

Is whaling possible
and intended?
In transit; on the

whaling day? grounds; in port;
ship full; at work;
at other tasks
3. Distance Corrected for None
travelled day length
4. Ship location Latitude-longitude =~ Whaling ground
or distance and or ocean
position from a
shore point
5. Ship activity Number of boats Were boats
lowered and number lowered? Yes/No
of lowerings
6. Techniques Gear used —
I1. Biological
1. Whale sightings Number of Number of sightings
individuals by (Yes/No)
groups, size and
species
2. Whales chased Number of —

3. Whales struck

4. Killed

S. Processed

individuals by
groups, size and
species
Number of
individuals by
groups, size and
species
1. Sunk®
2. Escaped mortally
wounded?!
(A) Barrels of oil!
(B) Pounds of
baleen’
(C) Physical
dimensions!

(D) Sex*

Number

Number processed

! But must be recorded where available; for a discussion of ‘ mortally
wounded’ see Mitchell (1977).

Category Maximum desired Minimum required

Ship information Name, Rigging, Name
Tonnage, Port of
Registry, Captain,
Logbook Author,
Port of Origin of
Voyage, Number of
Boats, Crew, Date
Returned, Oil
Landed in Total
(including tran-
shipment) (sperm
and whale oil
reported separately),
Total pounds of
baleen
Industry information Total barrels of

(by year, for all oil, total pounds

nations) of baleen, by
category of vessel,
whaling ground and
number of vessels
returning

Total barrels of
oil, total pounds
of baleen returned
by ocean

! This information is needed for as early as possible in the entire
whaling history, particularly from those dates after which whaling was
clearly a significant source of mortality.

Table 3

Minimum quality of information required for any successful analysis

Criteria

. Original stock geographic distribution (as from Maury, 1852)

. A series of overlapping logbooks

. History of total catch (the minimum industry information listed
before)

4. Reasonable consistency among and within logbooks, as revealed by

a test of consistency (for example five or ten logbooks for each year

for a decade) :

W N
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Appendix H
SPERM WHALE EXTRACTION FORMAT
Vessel Name———  —— Type——  Port———  Captain Ground Year
Extractor Date
Date Lat. Long. .
[Probably not No. of Whales: Comments
required as long Individual (dimensions
as ground remains | No. of encounters No. of times Killed Tried barrel yield etc) whale
the same] Single Plural boats lowered | Struck | Esc.  Sank out Sex| |Sex| found dead
|
i
| l
' T A
i )
e
N
‘ |
I |
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HWR/4

Outstanding Whale Assessment Problems Requiring
Analysis of Historical Data

RAY GAMBELL
International Whaling Commission, The Red House, Station Road, Histon, Cambridge, UK

INTRODUCTION

In 1975 the International Whaling Commission (IWC)
implemented a new policy for managing the world’s
whale resources. This is based on the concept of the
Maximum Sustainable Yield (MSY).

All whale stocks have a natural capacity for increase
and a natural rate of mortality. At their initial level these
two factors balance one another so that the stocks remain
more or less in equilibrium. As the stock is reduced in size,
the pregnancy rate increases, the age at which the whales
start to reproduce falls, and the total recruitment
increases. At some particular stock level the surplus of
recruits over natural deaths reaches a maximum (the
MSY) which can be safely harvested without reducing the
stock size. At stock sizes below this level, the surplus of
recruits over natural deaths declines until another
equilibrium is reached at very small stock levels.

The IWC, on the advice of its Scientific Committee,
now identifies and classifies all species of large whales in
management stocks which broadly correspond to the unit
populations of the whales. The classification is revised
annually and the size of the catch which may be taken
from the stocks is then determined by more or less
automatic rules. A stock which is more than 109, below
the MSY level is given total protection from commercial
fishing. This does not mean that it is endangered but
merely that it is slightly below its most productive level.
Stocks which are much larger than the MSY level are
allowed to be harvested under quotas designed to reduce
them in a controlled fashion towards this most
productive level. For stocks which are already near the
MSY level, the quotas are set with the intention of
maintaining them at about this size. An allowance is made
for uncertainties and the possibility of error in
determining catch limits, so that no more than 909/ of the
estimated MSY may be taken from any stock.

There are supplementary rules for determining the
allowable catches when there is insufficient knowledge to
assess the status of the stock completely. This is especially
true when exploitation has only just begun on a stock, and
also when a stock has been exploited for many years at
a sustainable level.

Management of the world’s whale resources therefore
hinges on the classification carried out by the Scientific
Committee of the TWC, which in turn requires an
estimate of the initial stock size before exploitation, the
current stock size and the stock size supporting the MSY.

Two species of whales are of particular relevance in this
classification procedure. These are the sperm whale,
which is the most abundant of the great whales and
represents the major target for the whaling industry, and
the right whales, which were the early target of whalers
before the modern era and which have been severely

depleted to the point where, despite total protection from
commercial whaling by the IWC, some stocks are feared
to be in danger of extinction.

SPERM WHALES

Current analyses made by the IWC Scientific Committee
of the sperm whale stocks in both the Southern
Hemisphere and the North Pacific involve an assumption
that the immediate post-war (1946) stock levels were
effectively in an unexploited and stable condition, having
equal rates of recruitment and mortality. They further
assume that this situation had continued for at least as
many years as would allow the incoming recruits, that is
whales aged 15 to 20 years, to be as numerous as would
be found in a population that had never undergone
exploitation. If this is not a valid assumption it could
make a difference to the classification of the sperm whale
stocks for management purposes.

Sperm whales have been exploited to varying degrees
in different parts of the world by European and American
whalers in earlier years, particularly in the nineteenth
century. Although this fishery had effectively stopped for
several decades before significant catches were made by
modern commercial whalers, particularly following the
Second World War, the expected recovery rate of the
sperm whale population is not very fast. The normal
reproduction rate is one calf every four or five years. Thus
a stock reduced by whaling to half its unexploited size in
terms of the number of females would, after whaling
ceased, take a century or more to regain a level of 909
of its original size. The intensity and impact of the
nineteenth century whaling could be very important in
this basic assumption of current sperm whale stock
estimates.

A particularly important question concerns the sex and
size composition of the early catches. There appear to be
conflicting views on this matter. Some figures for the yield
of oil per whale, sizes of teeth and other data, suggest that
the large males were the focus of attention. Alternatively,
it has been suggested that whole groups of animals were
taken whenever the possibility occurred, which would
include many females, so that the female proportion in
those early catches would be much higher than in modern
whaling. "

The impact of the early catches could be variable in
either direction in terms of current assessments. If the
harem masters, which are not easily replaced during the
breeding season, had been reduced sufficiently in
numbers by selection, this could significantly affect the
reproduction of the population as a whole and hence the
number of both males and females in the following
generations, Females, as well as males, could have been
reduced so that again the recruitment rates would have
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been directly affected. A third possibility is that the males
could have been reduced significantly without affecting
the reproductive potential of the stock and their numbers
were simply restored through the operation of normal
reproduction. The consequences of all these possibilities
need to be explored in detail. It is also important to try
to determine which, if any of them, was the true state of
affairs in the early fishery.

A recent analysis carried out by Allen and Kirkwood
(1976) has attempted to explore the possible effects of
nineteenth century whaling on the current assessment
model used by the Scientific Committee. Using the
Cohort form of the model (Allen, 1977), the response of
sperm whale populations to known catches has been
simulated to determine the age distribution of the
population during the following years. During the initial
30-year period the population was subjected to sufficient
fishing pressure to substantially reduce the exploitable
population levels at the end of that time. This is the
minimum time sufficient to ensure that all future recruits
are derived from the reduced parent stock. Following this
initial period, the population was allowed to recover for
100 years with the age distribution monitored throughout
the period. Two alternative strategies were tested
concerning the age of recruitment. These assumed that
the early catches were concentrated mainly on the large
bulls in or near the breeding grounds, and alternatively,
that all available whales were taken so that many more
females were captured.

If the smaller whales were taken (a length at first
capture of 29 feet), it was found that a population which
had been reduced to 509, of the unexploited levels
recovered to 809 after 70 years and 859%; after 100 years.
If the exploited population was reduced to 209 of the
initial level, the average recovery reached 659 in 100
years.

If only larger whales were taken (a length at first
capture of 36 feet), the recovery was much improved. The
average recovery of males after an initial reduction to
50%, reached 95% in 70 years and 979 in 100 years. The
females were less reduced initially and recovered to an
average level of 949 after 45 years. When the initial
reduction of the males was set at 249 then the recovery
for both sexes was 87% and 909, after 70 and 100 years
respectively.

It seems unlikely that the reduction in sperm whale
stocks in the nineteenth century proceeded to an extent
comparable with that experienced by the bowhead or
right whales or more recently the blue and humpback
whales. Because of this, it seems more reasonable to
assume that the populations may have been reduced to
50%, of their original levels rather than something half
that size. If this is the case then the catching strategy
during the early fishery has very considerable importance.
For a fishery concentrated on the larger animals, recovery
by 1946 would have been virtually complete. If however,
smaller animals were taken in significant numbers, there
would still be a strong residual effect apparent in the
stocks available in 1946.

There is also uncertainty as to the size and areas of
operation of the early sperm whale fishery. In some areas,
the North Atlantic for example, early whaling was intense
and clearly affected the stock dramatically. Elsewhere
catches seem to have been smaller, but it is puzzling that
the early whalers moved from one location to another and
travelled large distances. This suggests that they may have

experienced local depletion of stocks. Basic information
on the geographical distribution of catches could be very
useful in confirming or modifying the present thinking on
the stock identification of sperm whales. As a subsidiary
to this, the history of exploitation of the various
presumed stocks could yield valuable information for
current assessment purposes.

RIGHT WHALES

The problems posed in the case of right whales are
different from those of the sperm whales. Right whales
were the early target of whaling in the open boat and hand
harpoon days. Because they were slow swimming and
relatively easy to catch, their numbers were depleted to
extremely low levels before the controls introduced by the
international agreements which preceded the formulation
of the International Convention for the Regulation of
Whaling in 1946, Right whales have been effectively
protected throughout the world from the middle 1930s.

The major need for all species of right whales is the
basic data necessary for the calculation of initial
population sizes from the catch data recorded in log
books and other sources. Without this initial population
estimate we cannot know the relative size of the present
populations and our observations can have little
significance other than the overall impression that stocks
are extremely low indeed.

BOWHEAD WHALES

Bowhead whales were severely overexploited in the
eighteenth and nineteenth centunes following the decline
of the northern right whale stocks. There are very few
estimates of current stock sizes available, apart from a
recent review based on cumulative catches by Mitchell
(1977). 1t is largely on the basis of this documentation that
the IWC decided in June 1977 to prohibit the catching of
all bowhead whales, even by native peoples who were
previously given an exemption to the commercial whaling
ban imposed by the IWC.

Of particular concern is the Bering Sea stock hunted by
the Alaskan Eskimos. There has been a recent trend for
an increase in catching effort and an unknown, but
presumed large number of whales killed or struck but lost.
In this situation it is very important that reasonable
estimates of the initial size of the stock should be made
for comparison with the present condition. The point
being that recent catches, although numerically rather
small, may have been sufficient to prevent the recovery
of a population reduced to the point where its very
survival is in question. An increase in catches might
indeed lead to the total extinction of this particular stock.

The IWC Scientific Committee (IWC, 1978) has noted
that a particularly serious consequence of the present high
rate of exploitation of a small stock is the attendant
instability of the system in the face of environmental
perturbations. These problems are worsened when the
stock is at a low level relative to its initial size. The
available information points strongly to the bowhead
stocks being in such a state. With the current
environmental modifications caused by continental shelf
exploration, the situation is seen to be extremely serious.
Any taking of bowhead whales could adversely affect the
stock and contribute to preventing its eventual recovery,
if in fact such recovery is still possible. No bowhead
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whale stocks have shown any discernible increase since
protection began 40 years ago.

It is somewhat ironic that a species which has been
given the maximum protection possible by current
international regulations is the one now thought to be in
the gravest danger of biological extinction. The need for
a thorough examination of the initial population sizes
through examination of the catch records during the
height of the bowhead fishery is clearly of great
significance in determining the best policy for the
management and conservation of the species.

CONCLUSION

Present whale management policy for both the major
target of the modern whale fishery — sperm whales, and
for a protected species which has been grossly depleted
in the past — the bowhead, could benefit greatly from
rigorous analysis of early whaling records. In both cases,

estimates of original population sizes would be invaluable
in determining the best policy for current management
strategies. It is fortunate that such records still exist and
while the effort of extracting the necessary data may be
laborious and expensive, the end results for the future of
whales could be very significant and therefore extremely
worthwhile.
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INTRODUCTION

The International Whaling Commission (IWC) held its
first meeting in 1949 and established a Scientific
Committee. This committee proceeded to warn the IWC
that the stocks of fin, blue and humpback whales were
being overfished. Although a quota was established for
the whole Antarctic, it appears to have been based more
on the capacity of the industry than on any biological
basis. In 1960 the IWC formed the ‘Special Committee
of Three’ made up of scientists who had expertise in
population dynamics and were from non-whaling
countries. Their subsequent analyses have resulted in a
more rigorous study of the population dynamics of
whales than ever before. This paper will describe some of
the more common types of analyses that have been used
in assessing whale stocks and the data required for such
assessments.

SUSTAINABLE YIELD

Most whale stock assessments have as their goal the
estimation of the (maximum) sustainable yield (MSY). A
stock in its natural, unexploited state is usually in a more
or less stationary condition — neither increasing nor
decreasing but relatively constant in size and having a
stable age distribution. A stable age distribution implies
that any given age class will be a fixed proportion of the
total numbers. A stationary population has a stable age
distribution and exhibits no change in numbers over time.
A population which is stationary is sometimes referred to
as being in equilibrium or in an equilibrium state. An
equilibrium may be either stable or unstable. For
example, a pendulum on a pivot is in a stable equilibrium
(with respect to motion) in the downward position but in
an unstable equilibrium in the balanced, upright
position — a slight perturbation will cause it to swing
downward.

Whales in a stock of a particular size and composition
will have a certain capacity for reproduction and a certain
mortality rate. The excess of reproduction and subsequent
recruitment to the exploited stock over the natural deaths
is a measure of the ‘surplus’ production. If this surplus
is harvested, it will maintain the population at the same
level. Hence, it is referred to as the sustainable yield (net
reproduction). The fishing mortality rate that will give a
particular sustainable yield is called the sustainable yield
rate for that stock size. In an unexploited stock (assumed
to be stationary) the recruits balance the natural deaths.
As a stock is decreased by whaling, the rate of
recruitment, r (ratio of recruits to stock size), increases
or the natural mortality rate, M, decreases, or both. This
results in an excess of recruitment over natural mortality.
This rate of population increase, r-M, is usually
maximum at about half the unexploited stock size. For

baleen whales it is thought to be maximum at about 60%,
or more of the unexploited stock size. In order to obtain
the curve relating sustainable yield to stock size, we must
know (1) the largest size achieved by the stock; this is
usually the level found at its unexploited or initial size,
(2) the stock size giving the maximum sustainable yield
(MSY), and (3) the MSY; the highest point on the yield
curve (see Fig. 1). In order to obtain the largest yield, it
is desirable to reduce the stock if it is much above the
stock level producing MSY. If a stock is much below the
MSY level, the fastest way to allow it to regain this level
is to cease whaling until it does.

At present most assessments involve estimating the

current and initial stock sizes. This is in accordance with

the ‘new management procedure’ of the IWC which
classifies stocks into three categories according to the
ratio of current to initial stock size. Initial Management
Stock — current population size is more than 209, above
the stock size giving MSY (permitted catch is 909, of
MSY). Sustained Management Stock —~ current popula-
tion size is between 109 below and 209 above the stock
size giving MSY (permitted catch is 909 of MSY if stock
size is above MSY stock level and rises linearly from 0
at the lower limit to 909, MSY at the MSY stock level).
Protection Stock — current population is below the lower
limit of a sustained management stock (no allowable
catch).

STOCK ASSESSMENT AND WHALE BIOLOGY

Several aspects about the biology of whales distinguish
their management from that of most fishes. The very large
random fluctuations in the year classes of most fishes are
less evident in whale stocks while the reproductive rate
of whales is rather low in comparison to fishes (Chapman,
1975). Assuming that a whale is born every other year,
the gross addition to the stock will be no more than 259
of the number of adults, since the sex ratio is about even
at birth (Gulland, 1974). The low reproductive rate
implies a rather low natural mortality rate and M is
typically in the range 0.04-0.10. The age at maturity can
be high (8-10 years for sei whales) and, depending on the
species, the age at maturity can be less than (southern sei
whales) or greater than (southern fin whales) the age at
recruitment to the fishery.

CATCH AND EFFORT DATA
A basic equation used in fisheries population analyses is

C = qftﬁt (D
which can also be written as
C, = (F/Z,) (1 —exp(Z,)N, @
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Since the catching season is typically short (three to
four months in the Antarctic) and the natural mortality
rate is low, the following difference equation due to Allen
(1966) can be written:

Niyy = (N~ C)s+R, 4

where the survival rate s =exp (—M) and R, is the
number of recruits added to the stock during the interval
(1, t+1). If M is known and estimates of the R, are
available, then given a starting N,, successive population
sizes can be calculated.

If it is further possible to derive the expected catches
and relate these to an initial N,, say N,, then the following
equation can be minimized with respect to g, M, and N,:

S=x(C,~C), Q)

where C, is the expected catch in season 7. Chapman
(1974) utilized (4) to obtain estimates of sei whale stock
sizes at the onset of exploitation by Area. He assumed
that during the time period of interest, recruits came from
an equilibrium stock. Thus r—M =0, r=M, and
approximately, R, = MN,. This model minimizes (C/f),
instead of C, in (5) above. Chapman’s model has been
used extensively for analysing stocks which have only
experienced several years of exploitation. The assumption
that recruitment is constant will only be valid as long as
the time between the start of exploitation and the ending
period is less than the age of recruitment. It should be
noted that Allen (1966) developed a technique for
estimating the proportion of new recruits in the catches
which does not depend on the estimates of other
parameters.

MODELLING

Modelling can be a useful technique for gaining insight
into population processes and is made practical with an
electronic computer. Equation (4) has been employed as
a simple model by specifying several functional forms for
R, eg., R, = g(N,_g). Thatis, R, is a function of the stock
size t— K seasons ago.

In most modelling applied to whale stocks, a function
relating some density-dependent parameter (pregnancy
rate, recruitment rate, etc.) and stock size must be
specified. Doi and Ohsumi (1970) postulated a relation-
ship between reproductive rate and number of mature
whales. This became the driving function in their model
which utilized various relationships among parameters in
a stable population. The output, sustainable yield at
different stock levels, depends on the values of the other
parameters and especially upon the hypothesized rela-
tionship between reproductive rate and mature stock
size.

If models such as these are properly calibrated, they can
yield useful results, but more often than not there is a
paucity of data with which to ascertain the density-
dependent relationships. A model may not give reliable
numerical results and yet still be useful in discovering the
sensitivity of the results to various parameter values and
functional forms.

MARKING DATA

Data obtained from marking experiments can be used to
determine the distribution of whales as well as their
abundance and related parameters. The proportion of

marks recaptured is an estimate of the exploitation rate
(catch divided by the stock size at the start of the catching
period). If certain assumptions can be made, then F, the
fishing mortality rate, and Z, the total mortality rate, can
be estimated. Mark-recapture data are also useful in
obtaining estimates of stock size (Chapman, 1972),
although this is becoming more difficult due to the low
numbers of recaptures.

The simplest procedure is the Petersen single-census
method. M marked whales are released into the
population and R marks are recaptured at a later date (to
allow for dispersion) out of a total catch of C. Assuming
that the proportion of the catch with marks is the same
as the proportion of marks in the total population (N),
we have M R MC

N=C and then N R
is the estimate of the population size. This method
requires a number of assumptions in order to be valid.
The Jolly-Seber Method (Seber, 1973) uses information
obtained from recoveries over several years and such
parameters as annual mortality rate and recruitment can
be estimated.

Marking whales is difficult and costly, and relatively
few have been marked in the seasons since the war.
Another difficulty is that a high proportion of marks are
not detected by the whaling ships (Allen and Chapman,
1977).

SIGHTING DATA

Whale sighting information is used in determining
distribution of whales and may also serve as an index of
abundance. Sighting models have been developed which
take into account the probability of sighting a whale
present in the scouting zone, speed of boat, whale’s dive
direction, and direction and distance of whale from
observer, etc. (Doi, 1974). In obtaining population
estimates from sighting data, essentially an estimate of the
density in the scouting area is first obtained and this is
expanded to the total area. However, there are many
problems associated with sighting data: the question as
to whether all the whales are seen, the problem of species
identification, the varying proportion seen at different
distances and under different weather conditions, and
how to define the area the whales inhabit (Mackintosh
and Brown, 1956).

The most common method used to analyse sighting
data is the line transect method. This involves searching
along a transect and observing whales and estimating
their distance from the ship’s track. The effective
searching width is then estimated as twice the average
distance of a sighted whale from the ship. Thus if n is the
number of whales seen, L is the transect length, d is the
average distance and A is the total area, we have

An
N=21a
This is simply the estimated density times the total area.
This method can be refined (Seber, 1973) by using a model
that specifies the probability of sighting a whale at a given
distance from the observer. Seber (1973) lists seven basic
assumptions underlying the various methods employed.
Among them are: (1) the animals are randomly and
independently distributed over the population area; (2)
the sighting of one animal is independent of the sighting
of another; and (3) no animal is counted more than once.
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AVAILABLE DATA AND SOURCES

The Bureau of International Whaling Statistics (BIWS)
in Norway has records of Antarctic whaling data going
back to at least the early 1930s. Most of the data is coded
on punch cards and includes the species, sex, length, date,
location (noon position of factory ship to nearest degree
of latitude and longitude), and data on foetus, if present,
for each whale caught. The BIWS also has effort data on
separate cards. Data for the North Pacific are not so
extensive, but Japanese and Soviet scientists distribute
catch and effort data. Data for other whaling operations
throughout the world are less available.
The BIWS data are summarized below:
(1) Catch data (numbers)
(a) species
(b) country (expedition)
(c) statistical area (latitude and longitude)
(d) date (day/month/year)
(2) Effort data (catcher day’s work)
(a) species (may be several species for given CDW)
(b) country (expedition)
(c) statistical area
(d) date (day/month/year)
(3) Biological data
(a) sex
(b) length
(¢) number of foetuses
(d) sex and length of foetuses
Auxiliary data are often available from the following:
(a) special cruises and surveys
(b) sighting observations
(¢) mark-recapture experiments
From the basic data above there are a number of
biological parameters that can be estimated. Among the
most important are:
(a) pregnancy rate
(b) sex ratio at birth
(c) age and size at sexual maturity
{(d) age and size at recruitment to the fishery
(e) recruitment rate .
(f) age at length (age-length key)
(2) harem size, number of females per harem bull,
age and size at social maturity (males) for
sperm whales

It should be noted that while much of the above data and
biological parameters are known for the period
1930-1970, with the decline in the total catch of the larger
whales and reduction in the number of factory ships
operating, there are fewer and fewer data with which to
make adequate assessments. Two possibilities are to (1)
more closely examine the historical data during the last
40 years, using refined methods, etc., and (2) attempt to
obtain historical data on whaling activity in the
nineteenth and early twentieth centuries in order to relate
stock sizes and catches in this period to more recent
assessments.
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INTRODUCTION

Work to accurately assess whale stocks has been rapidly
developing since the establishment of the Committee of
Three by the International Whaling Commission (IWC)
in 1960. The IWC Scientific Committee has since
introduced and developed various descriptive and
analytic population models.

Of all the cetaceans, the sperm whale is the most
polygamous and has a most complex social organization.
These remarkable characteristics make the population
assessment and management of this species more
complex and difficult than that of the baleen whales.
Therefore, although complex population models have
improved the study of sperm whale populations, correct
input data of many kinds of population parameters are
still needed and knowledge of these parameters is not yet
satisfactory.

The author is not familiar with historical whaling
records, but believes that population models will become
more feasible if the historical whaling records provide
new and additional knowledge of the population
parameters. For example, the observations by Beale
(1839) on board a whaling ship suggests that a review of
some biological parameters as well as other aspects of
sperm whale ecology is necessary.

Population models of the sperm whale and their
parameters will be introduced in this document as
material for discussion to acquire knowledge from
historical records concerning these parameters, though
there has already been a good review of this subject by
Best (1976).

DEVELOPMENT OF POPULATION MODELS
FOR THE SPERM WHALE

Biological knowledge of population parameters had been
gradually accumulating for the sperm whale, but
population assessment studies remained at an elementary
stage until the beginning of the 1960s. The Committee of
Three was nominated by the IWC in 1960 (comprising
three scientists: experts on the population dynamics of
fisheries resources) to assess major baleen whales in the
Antarctic. Its work also affected the development of
population assessment of the sperm whale.

The North Pacific Working Group was established in
the Scientific Committee of the IWC in 1961. This group
worked to establish a catch data exchange system among
four countries (Canada, Japan, USA and USSR) of the
North Pacific, and to assess whale populations. It had
several meetings by 1968, and population studies
including studies of sperm whale stocks developed
rapidly in this area.

A sperm whale sub-committee was also established

in the Scientific Committee in 1962. The sub-committee
has had six special meetings (Seattle, 1963; Honolulu,
1966; Rome, 1968; Honolulu, 1970; Parksville, 1972; and
La Jolla, 1976). In addition, the Scientific Committee has
met annually to formulate population studies of the
sperm whale. The development of a population model is
largely associated with the accumulation of biological
data, and more complex population models have been
improved by the ecological studies of the sperm whale by
the sub-committee.

The Committee of Three applied the Schaefer (1954)
model, which was developed from logistic equations
describing the change in numbers of human populations
and extended it to blue and fin whales (Chapman, 1964).
However, the model has never been used for the sperm
whale. The Committee also modified the DeLury (1947)
method to estimate population sizes of baleen whales
(Chapman, 1964). This modified DeLury method was
criticized by Allen (1966), after which he developed a
technique known as the Natural Mortality and Repro-
duction method. Chapman (1974) further developed the
modified DeLury method, and subsequently his method
has been used in evaluating many species of whales.
Tillman and Breiwick (1977) applied this method to
estimate initial population sizes of the male sperm whale
stocks in the North Pacific.

Allen (1966) used the ‘least squares’ or ‘comparison of
actual and expected catches’ method to estimate
population size of whales. His model has been developed
into a computer program named ‘CHPOP’ (Allen and
Kirkwood, 1977a). This method has been applied to
estimate initial population sizes of male sperm whales in
the Special Meetings in Parksville and La Jolla (IWC,
1973; 1977).

The Russell (1931) equation was modified and applied
to whale populations by Doi, Ohsumi, Nasu and
Shimadzu (1970). This method is useful in estimating
trends in population size. Ohsumi and Fukuda (1972)
applied this method to the North Pacific sperm whale.
Allen (1973) and Allen and Kirkwood (1977b) developed
a dynamic pool model (SPDYN) which enabled them to
simulate the change in a population over a series of years.
Allen and Kirkwood (1977¢) further developed this
model into the POPDYN computer model.

The ‘cohort’ or ‘virtual population’ analysis tech-
nique has also been applied to sperm whales to estimate
population size. Borodin (1976) used it to estimate the
1946 population size of the male sperm whale in the North
Pacific. Allen and Kirkwood (1977c; 1977d) developed a
computer model of cohort analysis (SPCOH and its
modification), while Holt (1977) attempted a similar type
of analysis using observed changes in the size composition
of male sperm whale populations.

The first trial using a population model based on age
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structure and population parameters was provided by
Doi, Nemoto and Ohsumi (1967). They calculated
sustainable yield (SY) exploitation rates under several
conditions of values of the population parameters in the
models for males and females, respectively. This kind of
approach to estimate SY was examined and adopted by
the IWC-FAO Working Group on Sperm Whale Stock
Assessment, Rome, 1968 (IWC, 1969).

Ohsumi (1970) improved this kind of population model
and estimated the maximum sustainable yield (MSY) as
well as the population level giving MSY (MSYL) of
female sperm whales, assuming the change in biological
parameters with the mature female population level.
Obsumi and Fukuda (1972) further developed a
population model for the male sperm whale, and
examined the MSY exploitation rate and MSYL of
females and males combined. Allen (1973) later modified
Ohsumi and Fukuda’s (1972) model and made a
computer program, and further (Allen, 1977b) developed
a more complex population model in the La Jolla meeting
of 1976. This program was named SPVAP.

Smith (1977) developed a matrix model for sperm
whale populations based ultimately on the work of Leslie
(1945).

POPULATION MODELS AND THEIR
PARAMETERS

Several population models for the sperm whale have been
introduced here. A brief explanation of these models and
their population parameters is noted as follows.

Modified DeLury method

The DeLury method (1947) estimates an initial
population size from the change in CPUE and the
accumulated catches under the assumption that
natural mortality and recruitment are negligible. The
Committee of Three (1964) modified the method to
include the effects of these factors during the period under
consideration. Thus the natural mortality coefficient (M),
age at recruitment and recruitment rate for the parent
stock (r;) are needed as population parameters in this
model. Chapman (1974) further developed the modified
DeLury method. In his model, r is regarded as equal to
M in the initial years until the point at which recruitment
is affected by the exploitation. Therefore, only one
parameter is needed in this model.

Least squares method

This method was developed by Allen (1966) and estimates
population sizes by minimizing the sum of the squares of
the differences between actual and expected catches from
the population. It proceeds using M and recruitment rates
for the exploited population (r;;) which are calculated
from age composition data. Then, if catch, effort and age
composition data are available, M is the only needed
parameter in this model. The CPOP computer program
(Allen, 1977a) was developed to calculate r;; from age
composition data, and the CHPOP program was also
incorporated by Allen and Kirkwood (1977a) for the least
squares method.

Modified Russell equation
Russell (1931) formulated an analytic model:
B, = B+(R+G)—(F+M)

where P, is the stock in the first year, and P, in the second.
R is the annual increment in recruitment, G is the annual
increment in growth, F is the annual sum of deaths due
to fishing and M is the annual sum of deaths due to
natural causes.

The Russell equation was modified by Doi et al. (1970)
for whale population analysis:

Ny =Ny—Che ™ +R,,,

where N, is the population size in a year, N,,, is that in
the next year, C is the catch, M is the natural mortality
coefficient, and R is recruitment. R,,, can be estimated
from ry or ry; and population size. Thus, the parameters
required in this model are M and #; (in this case age at
recruitment ¢, is also needed), or ry;.

Chapman’s (1974) version of the modified DeLury
method can also be considered as another modified
Russell equation.

The SPDYN computer model developed by Allen and
Kirkwood (1977b) simulates any desired population by
applying a time series of catches to a population of a
selected initial size and having a given combination of
parameters. This is also regarded as a modified Russell
equation. The following parameters are needed in this
model: juvenile mortality rate (M), natural mortality rate

" after juvenile stage (M), pregnancy rate (p), harem size

(h), duration of juvenile mortality rate (¢;), female age at
maturity (¢,,), age of social maturity of males (¢,,,,),
female age at recruitment (r,,) and male age at
recruitment (¢,,,). )

Cohort analysis

The study of the estimation of a virtual population, or
sum of catches throughout the life of year classes, has a
long history. If age compositions of catches in a series of
years are available, cohort analysis can be applied giving
an estimated value of fishing rate (E£) in a year and of M.

Population model based on age structure

A mathematical model was examined by Doi et al. (1967)
to estimate SY in a stable condition of population thus
strictly determining the age structure of the population.
In this model, the following parameters are needed: age
at sexual maturity of females (¢,,/), age of social maturity
of males (1,,,,), pregnancy rate (p), harem size (h), ages
at recruitment of females and males (t,, and ¢,,,), natural
mortality coefficient (M), and the estimated SY exploita-
tion rate in several combinations of parameters.

Population models in Rome meeting, 1968

Some mathematical population models were discussed in
the IWC-FAO Working Group on Sperm Whale Stock
Assessment to estimate the SY of female and male sperm
whales. These models are essentially the same as the
models by Doi et al. (1967). The surplus of recruits over
natural deaths, ie. potential catches, are calculated for
given parameters of the females. Pregnancy rate (p), age
at maturity (z,,,), natural mortality coefficient (M) and
age at recruitment (z,,) are used for the female population
model as parameters.

In the males, stability is achieved if the number of males
reaching potential social maturity each year is equal to
the annual replacement required. Thus a model was made
to estimate the SY of males. The needed parameters in
this model are the natural mortality coefficient of males
before social maturity (M), natural mortality coefficient
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after social maturity (M,), age at recruitment (z,,,), age
at social maturity (¢,,,,), harem size () and pregnancy
rate ( p).

Population model by Ohsumi and Fukuda (1972)

The above population models only dealt with a stable
population, and they were not designed to estimate
MSYL and MSY. Along with the accumulation of
biological knowledge of the parameters of whale
populations, it has been understood that some of the
parameters are density dependent. Ohsumi (1970)
developed a population model for female sperm whales
by applying density dependent parameters. Ohsumi and
Fukuda (1972) advanced the population model of males
and females combined. They established the age
composition, and the natural mortality coefficient in the
immature stage was calculated to be balanced at the
unexploited population level by using assumed population
parameters at that level. Then they assumed that several
parameters are changed with the mature population level
of females. Thus, SYs were calculated in each mature
population level for females and males, respectively, and
then the MSYL and MSY of males and females combined
were estimated. The following parameters are needed in
this model: pregnancy rate (p), age at sexual maturity of
females (1,,,), age at recruitment of females and males (1,
and t,,,), age at social maturity of males (,,,), natural
mortality coefficient in sexually mature whales (M),
natural mortality coefficient in the immature stage (M),
and harem size (k). These parameters, except for h, were
assumed to change linearly with mature female population
levels.

SPV AP model

Allen (1973) modified the population model by Ohsumi
and Fukuda (1972) and developed a computer program.
The parameters which were used in this model were the
same as those used by Ohsumi and Fukuda (1972).
Allen (1977b) developed the SPVAP computer program.

This model becomes more complicated and in addition,
uses the following parameters: reserve per harem male
(g), density dependent exponent (d) and the growth
parameters of males and females (W,,, K, T;)- MSYL and
MSY by weight can be estimated from this model. Allen
and Kirkwood (1977d) introduced two further new
parameters to SPVAP, in SPCOH. One is the proportion
of calves killed, and another is that the pregnancy rate
is assumed to decrease proportionally with the number
of socially mature males, when this is less than sufficient
to provide fully for harem-masters and reserves.

Matrix model

Smith’s (1977) matrix model allows the consideration of
the state of the population as it moves toward a new
equilibrium. It also allows one to determine better the
effect on age of specific changes in reproductive and
mortality rates on the equilibrium points using the
following coefficients: natural mortality in mature stages
(M), natural mortality inimmature stages (M, computed
to ensure equilibrium), pregnancy rate (p), age at
maturity of females (¢,,,;) and a parameter in an equation
in the model. :

Table 1 summarises these population models and the
kinds of population parameters in them. The values of
parameters are either constant, variable or density
dependent according to the model used.

POPULATION PARAMETERS AND THEIR
SENSITIVITY

Many population parameters have been used in sperm
whale population models as shown in Table 1. The
polygamous behaviour of the sperm whale makes the
population model more complex and means that many
population parameters are needed. The sensitivity of the
parameters in the population models have been tested by
some authors (Doi et al., 1967; IWC, 1969; Allen, 1972,
Ohsumi and Fukuda, 1972; IWC, 1977; Allen and

Table 1
Population models of the sperm whale and their population parameters (up to 1977)

Population parameters

Models M M, it tam by lm Y rn ry D h g d * Authors
Modified De Lury C C C C Chapman (1964)
Modified-modified C Chapman (1974)

De Lury
Least squares C Alien (1966)
method
CHPOP C \Y% Allen and
Kirkwood (1977a)
Modified Russell
equation C VorV Doi et al. (1970)
Cohort analysis C
Population model in ~ V A A% A% A% v v A IWC (1969)
Rome
Ohsumi and Fukuda D D D D D D D v Ohsumi and Fukuda
model (1972)
SPVAP D D D C C C C D v \Y v C Allen (1973)
SPDYN D v D C C C C D C C C Allen and
Kirkwood (1977b)
Matrix model D D D D \Y% v D A Smith (1977)

Remarks: M, natural mortality coefficient after juvenile stage; M;, natural mortality coefficient in juvenile stage; 1,5, age at sexual maturity or
first parturition; t,,,, age at social maturity of males; #;, duration of juvenile mortality; ry, recruitment rate for parent population; ryy, recruitment
rate for exploitable population; p, pregnancy rate; , harem size; g, reserve per harem male; d, density-dependent exponent; *, growth parameters.

C, Constant; V, Variable; D, Density-dependent.
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Kirkwood, 1977¢). The following is a brief explanation
of the parameters and their sensitivity.

Natural mortality coefficient of mature animals (M)

This parameter is fundamental, and is used in every
population model. There are several methods used to
estimate the parameter, but it is rather difficult to get an
accurate figure. This parameter is usually estimated from
the gradient of the age distribution of unexploited or
lightly exploited populations of the whales. However,
there are many factors to be examined in order to
differentiate the real rate from the apparent rate. Ohsumi
(1966) examined the age distribution of the male sperm
whale and compared those in the higher latitudes with
those in the middle latitudes. It was found that the
segregation coefficient should be considered for the
middle latitudinal age distribution. When emigration
according to age occurs, the apparent gradient is higher
than the real one. Alternatively, when immigration
according to age occurs, the apparent figure is lower than
the true one. If the population has been growing in size,
the apparent rate which is calculated from the gradient
of age distribution is higher than the real rate. This may
have been the case for sperm whale populations, which,
if they had been depleted during the ‘Yankee’ whaling
era, may have been increasing at the onset of modern
whaling.

The second problem concerning this parameter is
whether it is density-dependent, though changes in
natural mortality rates appear to have only minor effects
on MSY and MSYL (except for the mature female
population level giving MSY, Allen and Kirkwood,
1977¢). The difficulty in estimating the true figure of M
makes it difficult to examine this problem. From the
theoretical point of view in animal ecology, M should
change with population level, for the intake of food per
capita (and hence the general level of ‘health’ of the
population) increases with the decline of population size
resulting in a lower M value. If some information on
natural mortality is available from the historical whaling
record, it will serve as valuable information for the
solution to this problem. Although it may be difficult to
obtain the age distribution of the sperm whales directly
from the historical whaling record, the record of the
finding of old harpoons from whales will be useful, for
the maximum life span is related to the figure of M. The
age, determined from teeth which were collected in the old
whaling era, will also be useful. Therefore, historical
whaling materials and records may be profitably
examined.

Estimates of yield and population size are sensitive to
the value of M used. The former increases as M decreases
and the latter is particularly sensitive if estimated using
cohort analysis.

Values of M have been regarded as constant at least
in the mature population, and most population models
have incorporated this assumption although a thorough
examination has not yet been reported. Most population
" models are also made under the assumption that the value
of M is the same for both males and females.! There are
some papers in which M is calculated for males and
females separately. These problems should be examined
thoroughly in the future to make more realistic
population models.

! This is no longer the case and M values for males and females
separately are now incorporated, e.g. IWC, 1980.

Natural mortality coefficient of juveniles (M’ or M)

It is impossible to estimate this parameter directly from
the age distribution, for legal size limits have been
established for the taking of sperm whales since the
formation of the IWC. Therefore, this parameter is
estimated from other biological parameters in the
unexploited population level by balancing the population
at the same level. This parameter is largely concerned with
the estimation of recruitment rate in a population model
rather than the estimation of SY exploitation rate.

If small sperm whales were caught in the old whaling
era and sufficient body lengths were recorded in historical
whaling records, then this parameter may be roughly
estimated from the age distribution, obtained from the
length and age-length key.

One problem of M’ is whether it is density-dependent
or not and if it is density-dependent, whether it
increases or decreases with the decline in population level.
One parameter of this problem is the incidental mortality
of calves dependent on their mother if the mother should
be killed. This parameter is incorporated into the SPVAP
population model, though it has only relatively minor
effects (Allen and Kirkwood, 1977c). It will be useful to
try to locate whaling record descriptions of observations
addressing these problems.

Age at sexual maturity or first parturition of female (t,,;)

This parameter is concerned with the size of mature
females, a fundamental measurement in population
assessment. The yield of females is set almost exclusively
by the extent of the pregnancy rate change predicted by
the model, its density-dependent exponent, and any
reduction in age at first parturition.

The fact that this parameter is density-dependent has
been known from the fin and sei whale, but this kind of
evidence is not clear in the sperm whale, for the females
in those populations examined, have not generally been
heavily reduced. Although it may be difficult to estimate
this parameter from historical whaling records, data on
this parameter from the old whaling era will be useful if
they are available.

Age at social maturity of males (t,,,,)

The sustainable yield of males is almost entirely
dependent on the value of this parameter. It increases
significantly if the parameter is taken to decline with
population level. However, MSYL is not significantly
affected by any changes in this parameter.

It may be difficult to estimate this parameter from
historical whaling records directly, but if records of the
body length of harem bulls are available, then changes in
this parameter may be examined.

Age at recruitment (t,; or 1,,)

The population level giving MSY is affected by the value
of this parameter. The lower this value is, the higher the
MSYLbecomes. However, MSY Lisnotsignificantlyaffec-
ted by the changes in this parameter with population level.

As this parameter is concerned with the legal size limit
or segregated distribution of whales, the values from the
old whaling era may be different from the recent figures.
However, it is still important to obtain information on
this parameter for the old whaling era (e.g. from body
length data where recorded) to examine the recovery rates
of the populations (see Gambell, 1983).
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Duration of juvenile mortality rate (t;)

This parameter is only needed to calculate M or M;, and
is not concerned with the sensitivity of models. For this

parameter, the weaning age of sexually immature whales
has been used.

Recruitment rates (r; or r;;)

This parameter is needed in some population models, but
it is calculated with other parameters in other models. A
computer program, CPOP, was developed by Allen
(1977a) to calculate this parameter from age distribution
data.

Pregnancy rate (p)

This parameter is one of the most vital population
parameters in terms of producing a SY. The yield
varies significantly if this parameter and its density-
dependent exponent change extremely. The population
level giving combined MSY by weight is most affected by
the extent of this parameter change and its density-
dependent exponent.

However, the present question is how much this
parameter changes in heavily exploited populations.
Although some features of this parameter change
with population level, most female populations are
considered to remain stable at the higher level. Here
again, data on this parameter from old whaling records
will be useful.

The present method of estimating the true pregnancy
rate from ovaries, the finding of foetuses, and the body
length of the foetus, may not be applicable to the
historical whaling record analysis. It may be possible to
obtain estimates, however, through an analysis of the
observation of newborn calves and the number and length
records of other sperm whales seen in each school, which
are available from historical whaling records.

Recently, pregnancy rate has been assumed to decrease
proportionally with the number of socially mature males.
This is less than sufficient to account accurately for harem
masters and reserves. More analysis will be needed to
confirm this assumption.

Harem size (h)

This parameter is a vital one in terms of producing SYs
as well as the number of reserve males. Male SY is
almost entirely dependent on the value of this parameter.

This parameter is calculated from the number of
mature females in a harem school and from observations
of the numbers of large males seen in the school. These
data may be noted in the historical whaling records and
will be most useful in confirming this parameter.

Number of reserve males (g)

Although this parameter was neglected in the earliest
population models, it has become important to consider
that it might be more realistic to assume that some sort
of harem reserve is needed (IWC, 1977). This parameter
does largely affect the SY of males. Therefore, it is
important to get biological evidence on this parameter.
If some descriptions on the matter were recorded in the
historical data, they will serve as important information
in the solution to this problem.

Density-dependence exponent (d)
All density-dependent data should be considered for this

parameter, but to date it has only been considered for the
pregnancy rate.

The larger this parameter, the lower the mature female
population level, given the MSY of males. The MSYL of
females is only signiﬁcantly affected by changes in this
parameter. When it is zero, MYSL is 509 of the initial.
But, as this parameter increases, MSYL moves closer to
the initial level.

It is difficult to examine the nature of this parameter,
however. Historical trends in pregnancy rate may be
useful in examining this question.

Bertalanffy parameters (W, K, t,)

When MSY by weight of both sexes combined is
examined, these parameters are needed.

If there are measurement data on body weight and
body length of whales caught in the old whaling era, they
will be useful to check the parameters in the modern
whaling age.
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A Note on Interpreting Historic Logbooks and Journals

REBECCA JACKSON REEVES
‘Kendall Whaling Museum, Sharon, Massachusetts

The following samples illustrate the difficulties and
rewards of data extraction from journals and log-
books. As the whale fishery aged, details became sketchier
and always depended upon the temperament of the
journalist. Legibility and consistency of notations, as
well as information included, determine each manu-
script’s codification potential. Information about whale
encounters (species, number of individuals, travel
direction, behaviour, escapement or oil yield, and other
species sighted) sometimes complement navigational and
meteorological data.

The first sample page (Fig. 1) is from the journal of
John F. Martin, kept on board the ship Lucy Ann of
Wilmington, Henry King, master, 28 November 1841 —
14 June 1844. Information on this encounter with a right
whale includes sex, direction of travel, and behaviour
during encounter. The oil yield is noted on the journal’s
next page (not shown). Sightings of other species are
detailed. Latitude, longitude, and weather are also
included. Extraction of information from this journatl is
simplified by Martin’s consistent entries and ink
drawings. His journal is also rich in watercolours and
sketches of many aspects of a whaling voyage which are
of major sociological interest.

The journal of J. H. Cather, kept on board the ship
Roman 2nd of New Bedford, Seth M. Blackmer, master,
provides a striking contrast (Fig. 2). Cather’s journal (18
August 1854-27 October 1855) includes no latitude and
longitude notations. His record of a right whale

encounter reveals nothing about the size, sex, or activity
of the whale. There is no information on other right
whales in the area, or on sightings of other species, and
unlike Martin’s whale symbols which provide information
at a glance, whale encounter data are difficult to spot in
Cather’s stampless account.

John F. Akins’ journal, kept on board the ship Virginia
of New Bedford, Joseph Chase, master, 7 November
18435 June 1847, is an example of a good record of a
sperm whaling voyage (Fig. 3). Whale stamps make data
accessible on species and oil yield of individuals taken, as
well as notations of escapements. The sex, behaviour, and
location within the bay of the sperm whales is recorded,
and vessels sighted on the grounds are noted, as is the
weather. Latitude and longitude are replaced by a
location heading: ‘Bouka Bay, Solomons Isles’. Like
Martin, Akins filled his journal with detailed sketches and
watercolours, some of historic value.

The fourth sample page (Fig. 4) is from an anonymous
account of a voyage on the schooner C. W. Morse of New
Bedford, Frank C. Morris, master, 10 May 1887-4 July
1890. It illustrates the dearth of information common to
relatively late whaling records. Latitude, longitude, and
weather are noted. But this sperm whale encounter is
described in terms of the activity of the whalemen, not
the whales. Sex, size, and number of individuals are not
recorded, and there are no observations of other species.
These barely legible, unadorned entries are obvious
handicaps to data extraction.
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The Nature, Possibilities and Limitations of
Whaling Logbook Data

STUART C. SHERMAN

Brown University, Providence, Rhode Island

It is ironic that the very records that bear witness to the
taking of thousands of whales may serve as an important
source in the effort to preserve them from extinction. The
most valuable sources of information about the whaling
industry are manuscript logbooks and private journals
kept on whaling vessels. Despite certain limitations, they
are an untapped resource offering a wide range of
information useful to anthropologists, astronomers,
cetologists, economists, geographers, historians, meteoro-
logists, oceanographers and zoologists.

This paper attempts to analyse the information relating
to whales, weather conditions, and the size of the whaling
fleet, which can be found in the logbook of an American
whaling voyage for bowhead whalesin the Western Arctic
Ocean. The purposes of the study are as follows:

(1) To determine whether historical whaling records
can provide the data needed for making whale population
assessments.

(2) To extract information regarding the number of
bowhead whales struck and lost; struck and saved; the
sex, size, and species of whales taken; and the number of
whales taken by other vessels. (Starbuck provides the
yield in barrels, but we need to know the yield in numbers
of whales.)

(3) To estimate the loss rate, ie. the number of whales
taken compared to the number of attempted strikes.

(4) To note the affect of weather and ice conditions on
whaling activities and the number of days when whaling
was impossible.

(5) To determine the size of the whaling fleet working
on a particular whaling ground.

The voyage examined is that of the bark Pioneer (231
tons) of New Bedford, Frederick R. Billings, master,
from 24 June 1851 to 8 April 1854. This voyage was
selected because it was representative of a typical
three-and-one-half year voyage at the height of the
industry. It occurred shortly after 1848, when Captain
Royce, in the whaleship Superior of Sag Harbour, first
entered the Arctic Ocean where he found bowhead whales
in abundance. The voyage is represented by a complete
logbook in the Brown University Library. The paper
evolved from a Group Independent Study Project for
which the author served as a faculty advisor for two
seniors at Brown University.

The Pioneer left New Bedford for the Azores utilizing
the beneficial effects of the Gulf Stream. Arriving at Fayal
on 26 July, it picked up experienced harpooners and crew
and fresh supplies. After two or three days, the Pioneer
began the long passage to Cape Horn, arriving at Staten
Island 7 December 1851. Between New Bedford and the
Horn two blackfish and one sperm whale were taken, and
three blackfish, four sperm, one humpback, and one right
whale were struck but lost alive.

After rounding Cape Horn the Pioneer arrived 8
January at Talcahuano where the crew spent a day or two.
The vessel then reached the Sandwich Islands on 1 March,
and remained there for a month while the vessel was
refitted for a season in the Arctic. Only two blackfish were
taken on the passage north from the Horn, while a finback
cow and calf were lowered for but lost.

THE NATURE OF WHALING LOGBOOKS

The logbook is the official record of a whaling voyage
kept by the mate. It was a report to the owners of a
business venture in which a large sum was invested. Three
entries were made each day to record the working of the
vessel and events on board early in the morning, at
mid-day, and in the latter part of the day.

The characteristics of logbooks and private journals
have been described in The Voice of the Whaleman
(Sherman, 1965), but the information to be found in
logbooks which is pertinent to this paper includes
weather and ice conditions which may have had an effect
on whaling opportunities; whales sighted, lowered for,
struck and saved, or struck and lost, whales taken or lost
by other vessels observed in the vicinity, the latitude and
longitude and date on which whales were sighted,
captured or lost, the size, sex, and species of whales; and
the yield in oil and bone.

LIMITATION OF LOGBOOK INFORMATION

One of the characteristics of whaling logbooks is the
fragmentary nature of the entries. Private journals, in
contrast, tend to provide more information, and,
especially, subjective responses to the day’s activities on
board ship. If the logkeeper gave as much attention to the
habits of whales, their sex and species, the size of the pods,
ice and current conditions, and details of the chase and
capture, as he did to the changing of the sails three times
a day, logbooks would be far more useful.

What are some of these limitations? The limited
education of the logkeeper, phonetic spelling and illegible
entries are characteristic.

The size, sex and age of whales captured is aimost never
mentioned. The species is not regularly mentioned. (In the
Western Arctic, however, it may be assumed that the
whales involved are bowheads unless otherwise
mentioned.)

Air and water temperature is rarely recorded. Weather
terminology varies somewhat from logbook to logbook.

If the mate changed vessels during the course of the
voyage, one must get used to varying terminology,
legibility, and terseness of entries. Partial logbooks of a
voyage are, naturally, less desirable than complete
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logbooks, but they should not be overlooked, because
they may offer the only information we have about a
vessel and its yield.

Sightings of whales are notalways recorded. Lowerings,
however, tend to be accurately recorded. If, therefore, one
is reading a logbook for a total record of whales sighted,
a lowering must be tallied when a sighting is not
separately recorded, since a lowering must, of course, be
preceded by a sighting.

Another related limitation is the failure to note the
number of whales sighted. The entry will usually note:
‘lowered the boats for whales’, ‘lowered without
success’, or ‘lowered for whales and took one to the
starboard boat’. One rarely knows whether it was one
whale or a pod which was sighted.

The entry ‘lowered without success’ fails to reveal
whether a whale was actually struck and lost or simply
that the boats failed to be deployed so as to strike. Such
an omission is of concern in population studies.

The logbook rarely distinguishes between ‘lost alive’
and ‘lost dead’ after striking a whale. Only once in the
logbook of the Pioneer was it recorded that a bowhead
was struck and ‘lost dead’.

The sighting of other vessels is usually noted in the
logbook despite occasional vague references to ‘several’
or ‘fifteen or twenty’. If, however, a vessel becomes
involved in cutting and boiling, or sends its boats ashore
for wood and water, or gets caught in the ice or a contrary
current without wind, then it becomes so involved with
its own problem that it may fail to note the activity of
other vessels.

Despite these and other limitations, logbooks provide
a primary, virtually untapped valuable resource to
scholars in various disciplines.

One final limitation of this source of information
should be noted. Of 13,927 voyages known to have been
made by American vessels, only about 4,000 logbooks are
believed to have survived (Sherman, 1965).

VESSELS SIGHTED

Vessels sighted by the bark Pioneer offer another record
of whaling activity. Such records should, however, be
used with caution. One must not accept such records as
an indication of the size of the Arctic whaling fleet since
it represents only vessels observed by the bark Pioneer on
a given day. Furthermore, these records often contain
repeated sightings on successive days, as will be shown.
The dependability of those particular records is,
therefore, in question. Careful interpretation by persons
familiar with the whaling industry and its records is
essential.

The difficulty of obtaining accurate figures, and the
need to interpret logbook entries are revealed by the
following logbook entries:

1 June 1852 10 ships in sight
2 June 1852 12 ships in sight
3 June 1852 13 ships in sight

It will be apparent to those familiar with the habits of
whalemen that these vessels were whaling ‘in company”’
and that they often remained together for several days.
If approximately the same number of vessels were sighted
on several successive days, they are assumed to be the
same. The records above were very likely the same vessels
each day, so a maximum of 13 is recorded for the three
days. Another example shows:

14 June 1012 ships in sight

15 June 15-20 ships in sight, 2 of them boiling
A conservative figure of 18 vessels sighted for the two
days, with two whales taken was therefore recorded.

‘Several’ is interpreted as three, for the reason that if
two had been sighted, then two, not several, would have
been recorded.

On one day, ‘sighted several ships’ was written in the
logbook for the mid-day entry. Then, ‘sighted seven
ships’ was recorded for the latter part of the same day.
Because of possible duplication, seven sightings were
recorded.

‘Several sail in sight’ is repeated in the entries for 17-19
July 1851. They are interpreted as being the same vessels.
Three, therefore, are recorded only once.

Logbooks do not consistently distinguish between
whaling, merchant, and naval vessels when recording the
sighting of a sail. Therefore, the entry ‘sighted a sail”’ can
be considered accurate only if the sighting occurred
during the whaling season in the Arctic or on a whaling
ground. It makes a difference where the count is made.

One more example demonstrates the problem:

1 August 1852 sighted 15 sail

2 August 1852 sighted 5 sail

4 August 1852 sighted 9 sail

5 August 1852 sighted 9 or 10 sail

6 August 1852 sighted 15 sail

7 August 1852 sighted 27 sail,

10 boiling, 2 cutting .

That there were duplicate sightings on successive days
appears obvious. There is little to be gained by trying to
sort out duplicate sightings. Therefore, 27, which is the
greatest number seen on one day, is recorded.

WEATHER AND ICE CONDITIONS

It is difficult to state precisely the number of days on
which whaling could not be undertaken. Use of terms
which describe the weather was not always uniform.
Furthermore, vessels were not consistent about lowering
in bad weather. On one day, a whale was sighted but the
mate made the entry, ‘Too heavy to lower’; at another
time they lowered in a gale. Possibly sea conditions were
not bad enought to deter them; or if a long period had
elapsed without taking a whale, they might have taken a
chance.

For the period 1-7 May 1852 the Pioneer ran into bad
weather for seven days. She was south of the Aleutian
Islands between 47° and 51° N. Entries in the logbook
read: ‘high sea’, ‘ ship under double-reefs’, ‘ fresh SW gale
and thick’, ‘lay to on starboard tack’, and ‘strong gale
from E. and thick snow storm’. No sightings of whales
occurred during this period, and thus, no lowerings. But
it is doubtful that whaling could have been performed
safely under these conditions. Seven no-whaling days
were, therefore, recorded.

On 9 May 1852 the logbook recorded ‘thick snow
squall latter part’, but most of the day was ‘light breeze
and clear’, so that was recorded as a whaling day.

On 30 May the rigging was so heavy with ice at 61° N
‘as to make it difficult working ship’. Yet a boat was
lowered for whales. On 28-30 June whales were sighted
each day and logbook entries reveal uneven lowering
experience during bad weather, as shown in the
following:

4-6 June: At anchor closed in by ice and fog.
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28 June: Strong gales and clear. ‘ Plenty of whales but
too rough to lower.’

29 June: Strong gale and clear. Reefed. Squalls of
‘snow. ‘Plenty of whales but too rough to lower.’

30 June: Strong gales with squalls of snow and rain,
but lowered, struck and drew.
- A considerable amount of fog occurs in the Arctic
during the summer. This was an almost constant hazard,
and it placed severe limitations on sightings and
lowerings. The following table shows that June and July
were the foggiest months during the 1852 season:

May 1852 Fog reported only on 3 days

June 20 days of fog for all or parts of the day
July 17 days of fog for all or parts of the day
August 12 days of fog for all or parts of the day

September 11 days of fog for all or parts of the day
Iffoglasted all day, it was recorded as a non-whaling day.
During the 1853 Arctic season weather and ice
conditions reported by the Pioneer were essentially like
those in 1852. There were nine days between 1 May and
31 August when whaling was judged impossible. On those
days (1, 2, 8, 9 May; 21 June; 30 July; and 11, 14, 17
August) the logbook reported variously: ‘thick snow
storm and rough sea’; ‘strong gale. . . thick weather and
snow’ with damage to the ship; ‘sea too rough to lower’;
and ‘strong gales, thick rough sea’.

There were, in addition, about 17 other days when
conditions would have made whaling difficult, if not
precarious, including five days when a 4-5 knot current
kept the bark at anchor most of that time. Fog was again
a constant hazard and on 31 July the entry closes: ‘So
ends this month in thick fog; it commenced with thick
fog.’

Ice was another deterrent to whaling, though not as
prevalent as fog, at least according to the logbook.
Despite the report of heavy ice on 25 May, boats were
lowered three times. Plenty of ice was reported on 18 June
with the bark hanging about the ice trying to find whales;
and on 19 June the mate reported, ‘Made our way
through the ice with 20 other ships.’

POTENTIAL WHALING DAYS

The duration of the bark Pioneer’s voyage, from its New
Bedford departure on 24 June 1851 to its return on 8 April
1854, was 1,020 days. However, the business of whaling
could not be carried on every day while at sea. Four days
had to be cancelled on the way out when the Pioneer
stopped at Fayal and Flores for recruits and supplies.
About four weeks had to be excluded from whaling on
the passage around the Horn. The vessel then spent 146
days at anchor in the Sandwich Islands taking on supplies
and refitting for the two seasons in the Arctic. After
making some educated guesses, 63 additional days must
be subtracted for weather or ice conditions which made
lowering impossible. Another six days must be excluded,
for the period after the try-works were cast over toward
the end of the voyage. In summary, then, the non-whaling
days appear as follows:

Lying off and on Fayal July 1851 4 days
Rounding Cape Horn twice 28 days
At Talcahuano January 1852 2 days
At anchor in the Sandwich Islands 149 days
Bad weather in 1852 Arctic season 32 days
Bad weather in 1853 Arctic season 31 days
Try-works cast over 2 Aprl 1854 6 days

252 days

Thus, there were only 768 days of the 1,020-day voyage
when whaling could be considered.

THE ARCTIC WHALING SEASON OF 1852

The bark Pioneer left Maui on 2 April for the Arctic
Ocean. On 3 May boat crew watches were set which
indicate that they commenced looking for bowheads.
This was the probable date of the beginning of the season
at 51° N, south of the Aleutians.

On 19 May in latitude 56° N and longitude 170° E the
Pioneer ‘spoke’ the Gladiator which had sighted a
bowhead that morning. Boat crew watches were again set,
and on the same day lowered for a right whale without
success. Two days later the James Edward was seen with
a whale (species not identified) alongside. The Pioneer
lowered for her first bowhead on the 22nd, but it sank
after being struck.

It is estimated that the Arctic season ended on 6
September when, at 66° N near the Diomedes, the vessel
began working south. Between 3 May and 6 September
there were 127 days. Subtracting 32 non-whaling days
left 95 working days. During that time boats were
lowered for whales 52 times, or about one lowering every
two days. Six bowheads were struck and lost. One sank
with three lines, four irons, and two lances; another was
spouting blood before stoving a boat and had to be cut
loose ; two were struck and drew ; two were struck and lost
with a line and two irons.

The total catch for the Pioneer for the 1852 season was
seven bowheads. This was an average of 7.4 lowerings for
each whale taken.

The logbook provides a clue to additional whaling by
vessels ‘gammed’ or sighted by the Pioneer in the process
of chasing, cutting or boiling:

Alexander 9 whales on 26 August
Alfred Gibbs 5 whales on 27 July
Baltic 3 whales on 17 July
Bartholomew Gosnold 10 whales on 2 August
Benjamin Tucker 5 whales on 23 July
Bramin 2 whales on 27 July
Cambria 9 whales on 4 August
General Scott 12 whales on 1 September
George Washington 5 whales on 23 July
Good Return 6 whales on 1 July
James Edward 1 whale on 21 May
John Howland 5 whales on 25 August
Liverpool 7 whales on 7 July
Lydia 8 whales on 20 July
Magnolia 1 whale on 21 June
Nimrod 10 whales on 20 July
Olympia 11 whales on 29 August
Triton 1 whale on 20 July
William Henry 8 whales on 20 July
Unnamed English bark 1 whale on 2 July

Unnamed vessel 1 whale on 1 July
This is an average of 5.7 whales per vessel, so the Pioneer,
with seven whales, had a slightly better than average
season among this group.

In addition to the above, the Dover was recorded with
1,200 barrels on 9 September; the Herald was seen with
boats fast on 16 June, and the Kurusoff was seen boiling
on 28 May.

It should be emphasized that this record includes only
those vessels that were gammed or sighted by the Pioneer.
They may have taken other whales after the above were
recorded.
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THE ARCTIC WHALING SEASON OF 1853

The 1853 season in the Arctic for the Pioneer was one of
limited success, at least in comparison with the previous
season. Only three bowheads and one gray (45 bbls.) were
taken.

The commencement of the whaling season occurred
about 16 May at 59° N when they lowered and struck a
bowhead but were obliged to cut the line because the
whale ‘run in amongst thick ice’, and it was left spouting
blood. Seven vessels were in sight, one boiling and one
cutting. They spoke the Niger of New Bedford boiling a
humpback. Humpbacks and plenty of finbacks were also
sighted the same day.

During the season, bowheads were sighted or heard at
night 28 times. Boats were lowered 26 times, only four of
which were successful. On 2 June one boat struck but the
whale took two lines. On three days boats were lowered
three times; on two other days boats were lowered but
were obliged to return to the ship because of thick fog.
Whales were reported frequently as very shy. There were
periods in June and July when no whales were sighted for
as many as 13 successive days, and up to 10 in August.

Finbacks were sighted more often this season, on nine
days, the number estimated as ‘several’, ‘four’, ‘plenty’
or ‘anumber’. A right whale was sighted once. On 11 July
a number of graybacks were sighted and on the following
day two were struck but one iron drew and another line
parted. On 15 July, though, they picked up a grayback
(probably a ‘stinker”). Graybacks were sighted again on
19 August, and a school of killers was seen on 28 August.

The Pioneer reached farthest north at 64° 57° N on 12
July and the season ended when she began working south
about 4 September.

From 30 October 1853 when the Pioneer left the
Sandwich Islands for home there were sightings of
finbacks and blackfish, and boats were lowered only twice
for sperm whales, each time successfully. With those two
exceptions, there were 158 days without lowerings on the
passage home. They cannot be considered as non-whaling
days because the weather would have permitted whaling.

OTHER WHALING ACTIVITIES OBSERVED BY
THE PIONEER

In addition to the whales taken by other vessels which
spoke or gammed with the Pioneer as previously noted,
the logbook reveals sightings of vessels whaling in the
vicinity, and the number that were seen chasing, cutting,
or boiling. The following selected logbook entries reveal
the nature of this information:
16 June 1852—‘saw the Herald with boats fast’
17 June 1852—*‘saw 7 ships boiling and 3 more
cutting’
23 June 1852—°40 sail in sight, 7 boiling and several
chasing’
1 July 1852—*saw a ship take one’
5 July 1852—'10 or 15 sail in sight, most of them
cutting or boiling’
7 August 1852— saw 27 ships, 10 boiling and 2
cutting’
8 August 1852— 30 sail in sight, several boiling’
One must be cautioned about the possibility of repeated
information for the same ship on successive days. Table
1 summarizes whaling activities observed by the Pioneer
during 1852-3. In relative terms, the column labelled

‘Boiling’ is the most important, for it represents the end
result of the other processes. Chasing may be unproduc-
tive, and cutting can be uncertain for if the weather
changes suddenly, the lines holding the whale alongside
may part, or the whale may have to be cast adrift.
Furthermore, these figures must be considered as
indicators rather than a total record since there tends to
be uneven reporting of what other vessels were doing.
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