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The Botany of Mangroves

Second Edition

Mangroves are distinctive tropical plant communities that occupy the intertidal zone

between sea and land. They are of major ecological importance, have economic value as

a source of food and raw materials, and serve as a buffer from flooding and climate

change-induced sea level rise. Mangroves are under threat from pollution, clearance,

and overexploitation, and increasing concern has driven demand for an improved

understanding of mangrove species.

This book provides an introduction to mangroves, including their taxonomy, habitat-

specific features, reproduction, and socioeconomic value. Fully updated to reflect the

last two decades of research, this new edition of a key text includes newly documented

taxa, new understandings of vivipary and the evolution of mangrove species, and a rich

set of color illustrations. It will appeal to researchers and students across a range of

disciplines, including botany, ecology, and zoology.

P. B. Tomlinson is Professor Emeritus at Harvard Forest, Harvard University, and Crum

Professor of Tropical Botany at the National Tropical Botanical Garden, Hawaii. He is a

leading scholar on the botany of tropical plants, and has published widely on plant

anatomy and morphology across a diverse range of communities and species, including

palms, aborescent monocotyledons, seagrasses, gymnosperms, and mangroves.
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Frontispiece: Rhizophora x harrisonii, Tivives, Costa Rica. (“If I have seen further than you. . .it is

by standing on the shoulders of Giants.” Isaac Newton, 1675.)
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Preface to Second Edition of The Botany
of Mangroves

Mangroves form the “rain forests of the sea” (Warne, 2011) and impact the lives of

millions of people in the tropics and in over 120 nation states, as a source of food, raw

material, and even recreation, as they have done for millennia. This book is therefore

presented as an updated introduction to the study and identification of plants of the

mangal, or such of it that still remains! In an era in which humanity has become aware

of the effects of global warming on climate change, it is salutory to realize that one

effect – rising sea levels – places mangroves at the front line of such change. Know-

ledge about them is, more than ever, absolutely vital.

Originally written in 1986, with a paperback reprint including an appendix in 1994,

The Botany of Mangroves has achieved steady sales for 30 years as a primer for the

study of plants in tropical intertidal forests. This success reflects the biological unique-

ness of this distinctive tropical community. Mangal has become the accepted name for

the community; mangroves for the constituent plants. Their economic value has always

been understood, but increasingly their sustainability has been under threat because of

frequent overexploitation and conversion. Clearly, however, the original book has

become out-of-date in some respects so that the invitation from Cambridge University

Press to produce this second edition was received with enthusiasm. The specialized

nature of the mangal is reflected in its exclusion by Peter Ashton from his monumental

survey of South-East Asian rain forests (Ashton, 2014) largely because of space limits

and the subject being too far outside his personal research experience. He kindly defers

to The Botany of Mangroves as an alternative source.

However, in the course of the last three decades, exploitation of mangroves has

proceeded at such a pace that there is now global concern for their very existence.

Destruction and conversion have displaced many of those millions whose livelihood is

determined by the existence of mangal, either as an ever-present resource, or even as

living space (Warne, 2011). This concern has been expressed in the development of

organizations devoted to their study. Expanded interest in establishing detailed know-

ledge is provided by the World Atlas of Mangroves (Spalding et al., 2010). This book is

the result of an international collaborative effort, involving many contributors, which

produced a socioeconomic overview on a pantropical scale. The book charts, in great

detail, the distribution of mangrove communities and a country-by-country listing of

mangrove species. The book is based on many individual reports and ground-truthing of

mangrove locations, but particularly emphasizes the extent of mangal destruction by

agronomic and other practices. This book demonstrates the concern of ecologists and
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botanists for the future sustainability of these tidal forests. It mentions the existence of

an International Society for the Study of Mangrove Ecosystems, founded in 1990 in

Japan, but which, in 2009, included 38 institutions, in 90 countries, with a membership

of over 1000 individuals. Spalding et al. (2010) thus reflects the global concern for the

continued development of an understanding of the mangal ecosystem and its plant

constituents, their association with resident and visitor wild life, and the effects of

human and natural disturbances.

The need for an updated edition of The Botany of Mangroves as a description of the

plants of the mangal is justified in this global context. As a primer, it retains much of the

morphological descriptions, which intrinsically do not change, but also needs to

describe recent advances in many relevant disciplines. Recent applications of molecular

systematic methods are now included, but change little the appreciation that the

mangrove habitat has been occupied by a diversity of unrelated taxa. A major addition

made possible by similar methods allows a discussion of the way in which genetic

interchange is possible between populations that are in varying degrees discontinuous,

especially those long separated by plate tectonic events. The existence of hybridization

among certain taxa, long suspected on morphological grounds, has also been verified by

appropriate molecular methods. Other advances include increased knowledge of bio-

logical features, especially of vivipary, some of this coming from my own research.

However, not all included knowledge is necessarily new because I add a historical

introduction of the early development of mangrove naming and description made

possible by a translation of the Herbarium Amboinense of Rumphius (Beekman,

2011) demonstrating that old knowledge also can be new-found. This work of the

seventeenth century originally drew the attention of western eyes to the strange inter-

tidal forests of the tropics.

The recent available literature on mangroves reflects the continuing activity of

research workers in many disciplines. An online search relevant to the subject of

common mangrove species can produce several hundred citations and hence a realiza-

tion that this edition cannot survey it all. I have retained much of the early literature as a

historical record, but have been very selective of the massive new literature. Selection

has therefore been limited to review articles or those seen by me as adding new but basic

information to my descriptions. This means I inevitably must apologise to those

numerous authors whose work I have not cited. Rollet (1981) produced a bibliography

on mangrove research for the period 1600–1975 that included over 6000 citations. This

number has been easily doubled in the last 30 years. The members of the International

Association mentioned earlier have been very busy and productive!

In conclusion, there is no shortage of water on Earth; the problem is that most of it is

salty. We should therefore have as complete an understanding as possible of those few

trees that have mastered an existence that allows them to flourish at the intersect of land

and sea. This book introduces them.

xii Preface
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American Journal of Botany and A. M. Juncosa (Fig. 8.5); Annals of Botany, London
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addition, previously unpublished diagrams and photographs were supplied by J. S. Bunt

and N. C. Duke (Figs. 1.8, 3.5); A. M. Gill (Figs. 5.4, B.41, B.62, B.75); and A. M.
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ledge this help. All other photographic illustrations are my own, often now reproduced
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edition, with a few added from other sources. For continued help with the mammoth

new literature, I benefitted enormously from the professional assistance of Judy Warne-

ment and her staff at the Harvard University Herbarium Library [HUH]. Guidance
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in resolving numerous computer problems was provided by Brett Huggett, Madelaine

Bartlett, Benjamin Burnham, and John Stevenson, Sr. The support of the staff of the

Montgomery Botanical Center, Coral Gables, Florida, especially Patrick Griffith and

Tracy Magellan, has been continually sustaining.

I, a culpable mistake-maker, apologise for any deficiencies.

Figures in Section A (General Account) are numbered according to chapter (e.g.,

Fig. 4.6 is the sixth illustration in Chapter 4); figures in Section B (Detailed Description

by Family) are numbered consecutively with the prefix B (i.e., B.1–B.69). Tables in

Section A are also numbered according to chapter (e.g., Table 2.2 is the second table in

Chapter 2).
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