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The properties and ecological relationships of glacier-fed

streams are poorly understood. It is now recognized that

the coupling among the different biological components

is highly dependent upon the complex glacial flood plain

and its dynamic network of channels. This monograph

summarizes a comprehensive study of a glacial flood

plain in the Swiss Alps, which can serve as a generic

model of how these dynamic ecosystems function. With

marked global warming and rapid alterations of glaciers,

these rivers are experiencing rapid alterations in hydrol-

ogy.

The Roseg River drains a catchment in the eastern part of

the Swiss Alps. About 30% of the drainage basin (an area

of 66.5 km
�
) are covered by glaciers. Meltwater from two

valley glaciers is the primary water source of the second

order Roseg River. A major feature of the Roseg River

corridor is the 2.75 km long and 130–510 m wide flood

plain (2020 m a.s.l.) with a complex multi-thread channel

network. This flood plain has been subject to a compre-

hensive investigation which focused on the influence of

spatio-temporal heterogeneity on biodiversity patterns of

zoobenthos, groundwater fauna and periphyton in a harsh

environment, and on ecosystem processes such as produc-

tivity, decomposition processes and nutrient retention.

This book provides an important baseline study for ex-

amination of the extent and speed of impending changes.

The book evaluates comprehensively the characteristics

and floodplain evolution of Val Roseg on an annual basis

for several years. Channel typology, groundwater-surface

water hydrology, thermal and chemical regimes are ex-

amined. Biotic dynamics of vegetation, aquatic flora,

fungi, and surface and interstitial fauna are evaluated in

detail. Analyses are presented on the spatial and seasonal

dynamics of the functional processes of organic matter,

litter decomposition, nutrient limitations, drift and colo-

nization. Emerging from these analyses is an important

synthesis of these dynamic and rapidly changing river

ecosystems.

The volume falls into 16 major chapters, plus an appendix

and an index. The chapters have similar structure: after

the introduction each of them discusses the actual topic,

which is followed by a summary and references. Very

briefly about the chapters:

Chapter 1 introduces the tectonics, geology, climate, ver-

tical zonation, landforms and landscape elements, and the

hydrology and channel morphology of the near natural

glacial stream ecosystem of the Val Roseg Alpine catch-

ment.

Chapter 2 summarizes the glacial history and floodplain

evolution, which began about 18,000 years ago after the

end of the last Ice Age.

Chapter 3 deals with the groundwater-surface water inter-

actions within the sub-chapters of physico-chemical fin-

gerprints of water sources and flow paths, patterns of

groundwater-surface water interactions along the river

corridor and surface-subsurface water interactions within

the flood plain.

In Chapter 4, based on the correspondence between hy-

drological connectivity and physico-chemical attributes,

six distinct channel types have been identified within the

floodplain ecosystem. This functional characterization of

channel types serves as the habitat template to structure

future ecological research in the Val Roseg flood plain.

Chapter 5 deals with the question of thermal heterogene-

ity in longitudinal, lateral and vertical dimensions of the

river system and with the spatial and temporal stability of

these thermal patterns.

Chapter 6 – dealing with the characterization of nutrient

sources, their spatial gradients and temporal dynamics,

the nutrient flux and the organic matter quality – points

out that hydrology (sources and pathways of water) was

the major determinant of the availability of nutrients

within the floodplain-catchment complex

Chapter 7 describes the highly diverse, shifting mosaics

of different vegetation patches, which highly depend on

the physico-chemical habitat template.

Chapter 8 introduces the aquatic hyphomycetes, which

are integral part of the biota of the alpine stream and
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which depend critically on the availability of the al-

lochthonous litter.

The following Chapters (9, 10 and 11) give full details of

the taxonomic composition, spatial and temporal distribu-

tion, heterogeneity, habitat templates of the flora, the sur-

face zoobenthos and the interstitial fauna in the Roseg

River.

Chapter 12 makes an attempt to build up a preliminary

organic matter budget for the Val Roseg flood plain inte-

grating the information on organic matter dynamics (al-

lochthonous energy base, organic matter storage, loss of

organic matter) gathered from 1996 to 1999.

Chapter 13 suggests that the functional differences be-

tween alpine glacial streams and forested lowland streams

are gradual rather than fundamental; the “functional ma-

chinery” is present in the alpine glacial stream, although

the processes may be slower in the harsher stream types.

The data indicate that as the proportions of habitat change

in the flood plain, both aquatic and terrestrial, the func-

tional capacity of the flood plain also will change, dictat-

ing functional patterns in flood plain complexity.

Chapter 14 deals with the questions of the nutrient limita-

tion in different stream types, the nutrient uptake and re-

tention, the whole stream nutrient enrichment and the nu-

trient enrichment and leaf breakdown.

Chapter 15 contributes to the understanding of drift dy-

namics by assessing temporal and spatial drift patterns in

different channel types of the glacial flood plain. Drift re-

lated dispersal is seen as a pivotal functional process that

controls gene flow, maintains ecological stability, and

serves as a trophic pathway, both longitudinally and lat-

erally. Besides the spatio-temporal drift of invertebrates

and colonization pathways, the spatio-temporal transport

of suspended solids, particulate organic matter, dissolved

organic carbon, and nitrate was also studied.

In Chapter 16, the authors summarize all the findings pre-

sented in the previous chapters, which represent a holistic

perspective on the structure and function of a high eleva-

tion glacial flood plain in the Swiss Alps, encompassing

landscape features and their history, physical and chemi-

cal characteristics of surface waters and ground waters,

aquatic and terrestrial flora, benthic and hyporheic biota,

and mechanistic studies of ecosystem function. Because

the ecosystem of high mountain glacial flood plains is

highly sensitive to the effects of climate change and hu-

man impacts, they are in the state of transition with many

promising and exciting avenues for research and ecologi-

cal understanding.

Written by the best experts in the field, this book can be

recommended to a wide readership: particularly to ecolo-

gists, limnologists, environmental activists, and anyone

involved in the management of dynamic freshwater re-

sources. Although this volume is a comprehensive and

well integrated study of a glacial alpine stream and its

flood plain; it could be a model to follow in further studies

of running waters.
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The literature frequently highlights the wonderful bio-

logical diversity of Mexico. However, this biodiversity

has been threatened seriously because of the strong in-

crease of population pressure. It is especially true for the

Iztaccíhuatl-Popocatépetl National Park which lies adja-

cent to Mexico City, one of the most heavily populated

metropolitan areas of the World. When the threat was re-

alized, an international team of ecologists began a project

to develop a management plan for the volcanoes area

around Mexico City. This book summarizes the results of

the project in nine chapters.

Chapter 1 (R. Bobbink and G. W. Heil) gives an introduc-

tion about the climate and vegetation of both Mexico in

general and the targeted volcanoes in detail, including soil

and hydrology relations.

Chapter 2 (N. T. Boix, A. C. Hernandez, G. W. Heil, R.

Bobbink and B. Verduyn) describes the phytogeography

of the Iztaccíhuatl-Popocatépetl area. Major vegetation

types (communities) and their distribution were mapped

using field observations and remote sensing techniques.

Chapter 3 (R. Bobbink, G. W. Heil and B. Verduyn) gives

an analysis of changing vegetation of the Iztac-Popo area

in the period 1986-1997. The patterns of these changes are

related to the altered land use and disturbance regimes.

Chapter 4 (A. Meléndez-Herrada, N. T. Boix and A. Chi-

nal-Hernandez) raises the possibility that, thanks to public

interest in birds and bird watching, the mountain environ-

ments of the volcanoes can be conserved. In fact, the high

number of bird species and the diverse vegetation in this

national park may attract many ecoturists from the devel-

oped countries.

��� ���� ������



Chapter 5 (A. Velázquez, F. J. Romero, H. Rangel-Cor-

dero and G. W. Heil) treats the mammalian species and

evaluates how land cover changes affect mammalian as-

semblages. The results show which landscape unit types

may have priorities for mammal conservation.

In Chapter 6 (G. W. Heil), remotely sensed data in com-

bination with field data are used to develop a community

assembly model in order to evaluate the effect of spatially

localized disturbances. To achieve this, the combination

of a deterministic and a stochastic Markov model of com-

munity assembly was applied. As demonstrated by the re-

sults, this model could be a useful tool for future ecologi-

cal restoration management in the study area.

Chapter 7 (G. W. Heil, R. Bobbink, N. T. Boix and B.

Verduyn) introduces us into the non-fossil carbon cycle

and the time-scale over which it occurs in the forested

vegetation of the Iztac-Popo area.

Chapter 8 (J. M. C. Cortés, M. M. C. Cortés, G. S. B. Cer-

vantes, I. R. Aragón, E. L. Abarca and G. R. Delon) de-

scribes the strategic planning efforts applied to the recrea-

tional area of the Iztaccíhuatl-Popocatépetl National Park.

In addition to the usefulness of ecological approaches and

the application of modelling tools, emphasis is also placed

on conflicts management, when both economical and eco-

logical criteria are considered.

In Chapter 9 (G. W. Heil, R. Bobbink and N. T. Boix), a

synthesis is given, and the results are put together in a

framework for natural resources management.

Good readability of the book is supported by 15 Tables,

48 Figures (of what 5 coloured) and 22 photos (black and

white; the majority about vegetation types).

An accompanying CD is included in the book. It contains

the text in a .pdf file in which every photo appears in col-

our. The substantial parts of different chapters are also

presented as a series of PowerPoint files (prepared in lec-

ture form), and a list of plant species is also included.

The book is recommended for graduate students, ecolo-

gists and natural resource managers. It is also highly bene-

ficial for lecturers of ecology courses, since the essence of

the book is offered as a highly flexible demonstration ma-

terial through the .pdf files.
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