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Introduction

Marine macroalgae are a diverse group of organisms that have
evolved an astounding variety of life histories, external morphologies,
internal anatomical features, biochemical constituents, and metabolic
activities. Although most macroalgae are restricted to a relatively
small portion of the world’s oceans, their concentrated biomass, high
primary productivity, and role in coastal detrital and herbivore food
webs make them important contributors to continental borderlands,
deep sea benthic communities, and planktonic ecosystems. Yet despite
their ecological significance and diversity, macroalgae have been
largely overlooked as experimental organisms for the examination
of selective forces that may not be operable or obvious in terrestrial
and planktonic habitats or that may not have been considered in the
predominantly animal-oriented studies of benthic marine systems.
This treatment is especially timely because of recent technological
advances and an increased awareness of the potentialities and amen-
ability of macroalgal systems to innovative ecological experimentation.

Because of space constraints, the individual chapters are not
intended to be comprehensive. References to more technical and
specialized methods have been provided by all authors. The diverse
audience for whom this volume is intended includes novice as well
as seasoned researchers. In general, each section is concerned pri-
marily with the method itself rather than its theoretical or historical
development. Modern ecological research represents a quantitative
discipline designed to produce statistically sound data bases, which
are beyond the capabilities of subjective visual surveys, arbitrary
scales, and other anecdotal procedures. Consequently, such ap-
proaches are not included in this handbook. The procedures pre-
sented here, although state of the art, usually are quite project
specific and should be utilized as a guide and modified according to
the questions being asked, resources available, and systems used. All
have room for further development and improvement depending
on the individual need, local circumstances, and backgrounds of
those using the techniques.

An attempt has been made to present the methods in a reasonably
consistent fashion; however, because the subject matter is not uni-
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2 Introduction

form, natural variations in content and format are to be expected.
Inconsistencies occur among authors in controversial nuances of
technique (e.g., optimal temperatures for obtaining dry weights), and
some redundancies have been retained to avoid cumbersome cross-
referencing. In most cases, the authors have described the limitations
of the various techniques and have included references and discus-
sions of how procedures may be adapted to suit various habitats,
different algal systems, or other conditions.

Creativity and originality are essential to the experimental field
ecologist. Consequently, we thought that a constraining format
structure requiring either a “how to” viewpoint, literature survey
approach, or theoretical/philosophical perspective, for example,
might unnecessarily restrict the potential quality of the authors’
contributions. Therefore, to the benefit of all concerned, a spectrum
of appropriate tactics was encouraged to various degrees. The
content ranges from stepwise descriptions of routine and standardly
applied techniques to pioneering methods that are still in a rapid
state of conceptual or technological development. Most of the proce-
dures are readily adaptable for general use by the majority of
scientists, whereas others require considerable sophistication, are still
prohibitively expensive in their application, or have significant future
potential.

In recent years there has been a dramatic advance in benthic algal
ecology owing largely to the synthesis of traditional and empirical
(i.e., observational and correlative) approaches and mechanistic or
causative (i.e., experimental) studies, although vital, descriptive stud-
ies dominated previous research on algal ecology. Philosophically,
this is an important point, because the products of such studies are
usually empirical correlations based on habitat- or organism-oriented
descriptions that are too often repeated from one algal system to
another. We do not hesitate to emphasize that no good substitutes
exist for thorough understanding of natural history based on careful
field observations. The importance of preceding and supplementing
experimental work with a generous amount of descriptive informa-
tion and common sense should be underscored. Furthermore, eco-
logical research frequently requires time spans of more than one
cycle of seasons so that unusual macro- and microclimatic fluctuations
will not exert a disproportionate influence on the outcome or
interpretations.

However, properly controlled, experimental, hypothesis-testing
approaches that lead to predictive understandings of causal phenom-
ena generally have been relatively few, although the number of such
studies on biological interactions is increasing rapidly. Manipulative
investigations are leading to improved theory at the physiological,
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populational, and community levels. Many significant advances,
concerning algal growth, productivity, distribution, succession, and
especially algal—algal and algal-animal interactions, have been forth-
coming from experiments and controlled perturbations performed
under natural field conditions.

Another reasonable approach, which recently has garnered re-
newed attention, involves searching for convergent evolutionary
patterns within macroalgal systems by indirect means, taking advan-
tage of natural experiments, successional events, or developmental
sequences. This technique has been designated “postdictive,” rather
than predictive, since the focus is on attempting to decipher the
events of the past leading to present results. However, this viewpoint
does contain a strong element of prediction, because hypotheses are
generally of the form, “If selection has acted in the following way
over evolutionary time, then we would expect nature to have the
following structure.”

In addition, important methodological developments have resulted
in the acquisition of new information, greater standardization, and
improved consistency. The recognition of the importance of both
physiological stress and physical disturbance has led to major ad-
vances in our ability to understand the effects of natural and
anthropogenic factors on seaweed community function, stability, and
diversity. General ecological theory is becoming increasingly influ-
enced and revitalized by studies of macroalgal ecology, and a broader
awareness of the amenability and advantages of seaweeds as exper-
imental systems for the elucidation of ecological and evolutionary
mechanisms promises exciting prospects for the future. The meth-
odology included herein contains considerable potential for devel-
oping approaches that will shed new light on ecological and evolu-
tionary processes that may be quite widespread throughout the vast
oceanic realm of the biological world. Recognition of the great
importance of macroalgae as ecological research tools and their roles
in marine ecosystems is long overdue.



