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Abstract

STEVENSON, D. K., AND S.E. CAMPANA [ED.]. 1992. Otolith microstructure examination and analysis. Can.
Spec. Publ. Fish. Aquat. Sci. 117: 126 p.

The field of otolith microstructure research has experienced phenomenal growth since the early 1970’s and
now forms the basis for hundreds of studies of early life history, age, growth, recruitment, migration, mortal-
ity, and stock structure. While the field continues to grow and evolve, there is no question that otolith
microstructure examination is now an important and accepted technology in fisheries biology.

This book represents the first effort to compile and summarize the many techniques and procedures asso-
ciated with studies of otolith microstructure. The complete sequence of events, from sample collection to
data analysis, is covered comprehensively, so as to be applicable to most species and situations. The vari-
ous chapters include both published and unpublished procedures, making the book valuable to beginning
and experienced investigators alike.

Résumé

STEVENSON, D. K., AND S.E. CAMPANA [ED.]. 1992. Otolith microstructure examination and analysis. Can.
Spec. Publ. Fish. Aquat. Sci. 117: 126 p.

L’étude de la microstructure des otolithes a fait d’immenses progrés depuis de début des années 1970 et
est maintenant appliquée a des centaines de travaux de recherche portant sur le développement, 1’age, la
croissance, le recrutement, la migration, la mortalité ou la structure des stocks. Ce domaine de la recherche
continue de s’élargir et d’évoluer, mais il est maintenant acquis que ’examen de la microstructure des
otolithes est devenu une technique importante et reconnue en biologie des péches.

Ce livre est la premiére tentative visant a compiler et résumer le grand nombre de techniques et procé-
dures appliquées a I’étude de la microstructure des otolithes. Le déroulement complet d’une étude, du
prélévement des échantillons a I’analyse des données, y est présenté de facon détaillée afin qu’il soit pos-
sible de 1’appliquer a la plupart des espéces ou des situations. Les divers chapitres traitent de procédures
connues ou inédites, ce qui rend le livre utile & tous les chercheurs, qu’ils soient débutants ou expérimentés.
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Preface

This publication represents the first effort to com-
pile and summarize the many techniques and proce-
dures associated with studies of otolith microstruc-
ture. Reviews to date have focused on the theoretical
basis for the formation of periodic features in the
otolith. While a handful of earlier studies have pro-
vided technical protocols for particular species or pro-
cedures, none have attempted to describe the com-
plete sequence of events, from sample collection to
data analysis, in a form sufficiently comprehensive to
be applicable to most species and situations. The pri-
mary objectives of this book are to provide detailed
descriptions of otolith microstructure techniques and
procedures and to recommend preferred approaches to
all stages of otolith microstructure research.

The genesis of this publication dates back to
February 1988 when the Maine Department of Marine
Resources convened an otolith microstructure work-
shop in Boothbay Harbor, Maine. Cynthia Jones was
one of the participants in that workshop. Given the
rapid proliferation of otolith microstructure studies
that was evident even then, she felt that it was time to
provide some advice to new investigators that would
assist them in selecting appropriate techniques and
applying them correctly. The rest of the group agreed
this was a good idea and plans were made to collabo-
rate in writing a paper to meet this objective. David
Stevenson, the organizer of the workshop, agreed to
coordinate the preparation of the paper.

As time passed the original idea evolved into a
more ambitious one, i.e., to compile a manual with
chapters containing detailed explanations of how to
collect samples, how to remove and prepare otoliths
from larval and juvenile fish, what techniques to use
in examining them, what are the preferred methods
for data analysis, how to validate daily ring deposi-
tion, and what sources of error to expect and how to
correct for them. At the same time, two of the original
group of authors dropped out of the project and three
new ones were recruited. First drafts were written and
distributed among authors for review. As revisions
were made ready for editing, it became clear that a
second editor was needed to further review the techni-
cal content of each chapter. Steve Campana, who was
already heavily involved as an author and in coordi-
nating the review process, agreed to act as the techni-
cal editor.

Each contribution to this publication has been
reviewed according to the same high standards
expected of the better scientific journals. Since the

authors involved in the preparation of this book were
among the most knowledgeable in the field, each
chapter was reviewed by the other authors in the
group. The editors insured that all manuscripts
received at least two thorough reviews and that the
review process was both critical and objective. In the
case of Steve Campana’s contributions, David
Stevenson was responsible for the editorial process.

In its final incarnation, this publication is not,
strictly speaking, a manual. Each of the seven chap-
ters in this volume stands on its own as a discrete con-
tribution, but the logical progression and cross-refer-
encing of chapters has produced, in our judgement, a
detailed and complete source of technical information
that is of value to beginning and experienced investi-
gators alike. Beginning investigators who are design-
ing new research that requires use of the otolith incre-
ment technique would be well advised to read all the
chapters in the order in which they are presented. The
more experienced investigator may want to use this
book to review specific topics or use the bibliogra-
phies at the end of each chapter to obtain more spe-
cific information on topics of interest. Even though
much of the material presented will be familiar to the
experienced investigator, new information and proce-
dures which have not been published elsewhere are
presented in several of the chapters in this publication.
This is particularly true of the chapter on data analy-
sis. Note that we have not included a chapter on ele-
mental analysis techniques in recognition of the rapid
advances now being made in this discipline.

The first chapter in this monograph, by Cynthia
Jones, summarizes the development of the otolith
increment technique and presents an overview of cur-
rent and future applications of the technique in fish-
eries science. It also outlines some important issues
that should be considered in planning and executing
otolith microstructure studies. This chapter serves as a
valuable introduction to the subject matter covered by
the rest of the chapters in this monograph. The second
chapter, by John Butler, describes some of the trouble-
some aspects of sampling and the collection and
preservation of larval and juvenile fish. In the next
chapter, David Secor, John Dean and Elisabeth Laban
give detailed information on various techniques used
to remove otoliths of different types and sizes from
larval and juvenile fish and how to prepare them for
microscopic examination, either with a light micro-
scope or scanning electron microscope. The fourth
chapter, by Steve Campana, provides valuable guide-



lines for light microscopic examination and interpre-
tation of otoliths, including a discussion of image
analysis techniques. The fifth chapter, by Steve
Campana and Cynthia Jones, presents an overview of
statistical and data analysis techniques most appropri-
ate to otolith microstructure data, particularly those
recommended for estimating growth rates, mortality
rates, and hatch date distributions. In the next chapter,
Audrey Geffen reviews the various methods which
are used to validate daily otolith increment deposition.
Finally, in the last chapter, John Neilson provides

some insight into the various sources of error that are
inherent in otolith microstructure studies and suggests
some ways to avoid them.

The field of otolith microstructure research has
experienced phenomenal growth since the early
1970’s and now forms the basis for hundreds of stud-
ies of early life history, age, growth, recruitment,
migration, mortality, and stock structure. While the
field continues to grow and evolve, there is no question
that otolith microstructure examination is now an
important and accepted technology in fisheries biology.
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