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Chironomids: From Genes to Ecosystems

Edited by Peter Cranston

CSIRO, Australia 1995 
482 pages 
Price: US $120

This book com prises 46 papers delivered at the 12th Interna
tional Chironom id Symposium in Canberra, Australia, Janu
ary 1994. Delegates attended from all continents, except 
Africa, and their papers give an excellent idea o f  the research 
being carried out on this important group o f aquatic insects.

Richard Johnson, Uppsala, in his Thienemann lecture, 
gives a detailed review o f  the indicator concept in freshwater 
biomonitoring, not confining h im self to  the chironom ids; he 
gives a history o f  the concept in Europe, both in running and 
standing w ater systems, but uses the extensive and detailed 
work on European lakes to illustrate his points. Anyone inter
ested in estim ates o f  indicator variability and predictive mod
elling should read his paper.

The w ork on genetics is built on the long history o f  cyto- 
taxonom ic w ork on the genus Chironomus, based on the 
giant, polytene chrom osom es o f  the salivary glands o f  the lar
vae. This genus is very difficult to differentiate on adult mor
phology but w orkers are now finding that some taxa comprise 
multiple, karyologically distinct species. Other genetic prob
lems are also dealt with.

A large num ber o f  papers deal with the effects o f  various 
forms o f  pollution on chironom id species and communities; 
some deal w ith larval deform ities produced by m icropollu
tants and pesticides, but o f  interest to South African workers 
will be the section on biological monitoring. Ruse and W il
son, National Rivers Authority, UK, report on the long-term 
assessment o f  water and sedim ent quality o f  the River 
Thames using chironom id pupal skins (exuviae). This work 
has been made possible by the detailed taxonom ic w ork of 
British entom ologists and the extensive knowledge o f the 
ecological requirem ents o f  the various species built up over 
m any years. Canadian workers show that sometim es both lar
vae and pupal exuviae are needed for the purposes o f water 
quality monitoring. M onitoring studies are also reported from 
Iceland and Australia.

The support given to this symposium by A ustralian gov
ernment agencies arises from the perceived importance of 
chironom id research in Australia: there is a special section in 
the book on Austral studies with papers from Australia, New 
Zealand and one from Brazil, but none from South Africa!

Papers on ‘Chironom idae and hum ans’ deal with chirono
mid larvae as pests in rice paddies and enclosed w ater sup
plies and the impact o f  human-induced flow perturbations on 
com m unities o f  a stream.

There is a large section on chironomid ecology and behav
iour, with studies from Japan, Europe and the USA. Linde- 
gaard and Brodersen, Copenhagen, tie the distribution of 
Chironom idae into the river continuum concept which is 
leading to m any projects by river biologists throughout the 
world at present. It is pleasing to see that they include early 
studies by Dr M arjorie Scott in South Africa in their review. 
Dr Scott may be interested in a paper o f  chironomid larvae as

ectoparasites on caddis pupae in Japan.
The largest section is that on chironom id m orphology and 

systematics, nam ely 12 papers. Som e o f  the workers have 
been in this field for m any years but it is pleasing to see som e 
new names appearing. In spite o f  international ‘h ype’ on bio
diversity and treaties being signed, this type o f  research is 
grossly underfinanced for most biological groups and is not 
even recognized by som e financing agencies.

This book is very well produced. All references are consol
idated into one section and a very detailed index to  topics and 
scientific names is provided. This handsom e volum e is 
obtainable from CSIRO  Publications, P.O .Box 89 (314 A lbert 
Street), East M elbourne, V ictoria 3002, Australia.

A-D, HARRISON
i l l  A Berg Road, Fish Hoek, Cape Town

Ecology and M orphology o f  Copepods

Edited by F.D. Ferrari and B.P. Brádley

Kluwer Academic Publishers, Dordrecht, The Netherlands, 
1994
530 pages
Reprinted from Hydrobiologia, Vols 292/293 (1994)
Price: £195

ISBN 0-7923-3225-3

This book represents the proceedings o f  the 5th International 
Conference on Copepoda, held at the U niversity o f  M aryland 
in Baltimore, USA, from 6 -13  June 1993, under the auspices 
o f the World Association o f  C opepodologists. The conference 
provided an opportunity for some 170 copepodologists from 
35 countries around the world to exchange ideas on recent 
developments in copepod research since the previous confer
ence, which was held in K aruizaw a, Japan, in 1990. O f  the 
148 papers that w ere presented at the conference, a  total o f  65 
contributions are published in this book. These are distributed 
over various aquatic system s including m arine (35 papers), 
freshwater (13), hypo- and hyper-saline system s such as m an
grove prop root habitats, estuaries, coastal lagoons and salt 
marshes (12), and cave environm ents (2), while the rem aining 
three, more general papers, bear no reference to any specific 
habitat.

Copepods are the m ost plentiful M etazoa on earth, outnum 
bering the insects w hich have m ore species but few er individ
uals. This forms the central them e o f  the paper by Prof. A.G. 
Humes who estim ates that, w hile the num ber o f  individual 
copepods would be o f  the order o f  trillions, approxim ately 
11 500 copepod species have been described to  date. This 
number, he speculates, m ight only represent a m ere 15% o f 
the actual (or hypothetical?) grand total o f  species, w hich will 
keep copepodologists busy for a considerable tim e describing 
the other 63 500 or so species. As expected, considerable 
emphasis was placed on taxonom ic and m orphological stud
ies during the conference, resulting in 15 and 8 published
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papers, respectively. N ot less than 11 new species are 
described in this volum e, which, along with a number o f  rede
scriptions and new  records, shows this field of copepod 
research to be very much alive. Apart from papers describing 
various m orphological aspects o f  free-living copepods, a few 
deal w ith the specialized structures o f copepods parasitic on 
m arine fishes, and species associated with invertebrate hosts 
such as A scidiacea and Bivalvia. These species, the basic 
structure o f  w hich is often drastically modified by the 
imposed dem ands o f  a parasitic or commensal way o f  life, 
represent alm ost one third o f  all known copepods.

The m ajority o f  contributions in this book cover a host o f 
ecological aspects o f  copepod research. They are classified 
under the follow ing broad headings: Feeding and Reproduc
tion (IO papers), D istributions in Time and Space (20), and 
Environm ental R elationships (11). It would be impractical to 
mention each and every one o f  the research topics presented 
here. Therefore, I will touch on only a very few specific 
aspects which, according to  my biased opinion, will interest 
most other ecologically-m inded copepodologists.

Selected papers under the heading ‘Feeding and Reproduc
tion’ deal w ith the relative roles o f herbivory and hetero- 
trophic feeding in the egg production o f omnivorous 
copepods, a re-evaluation o f  the gut fluorescence method for 
exam ining pigm ent budgets o f  herbivorous copepods, tro- 
phodynam ic interactions betw een copepods and toxic cyano
bacteria bloom s, physiological rate measurem ents o f 
Antarctic species, and the role o f  sex pheromones in mate rec
ognition and sexual attraction o f  conspecifics. The first evi
dence for chem ical m ediation o f diapause induction is 
published here. O ne paper speculates that the production o f 
diapausal eggs, w ith the potential for long-term (years to dec
ades) dorm ancy, form s a critical part o f the dynamics o f coex
istence o f com peting species.

A num ber o f  T em p o ra l and Spatial D istributions’ papers 
incorporate studies o f diel, seasonal and decadal fluctuations 
o f behavioural patterns, rate processes, species diversity and 
com munity structure. O ther studies are concerned with small- 
to  large-scale distribution patterns o f species and the effects 
o f natural and anthropogenic environm ental perturbations, 
hydrological structure, frontal systems, to name but a few. 
One study highlights the usefulness o f large-scale distribution 
patterns o f continental copepods in recommendations perti
nent to conservation strategies o f  endemic wetland inverte
brates. Finally, som e papers exam ine behavioural traits and 
physiological and m orphological adaptations that certain 
copepods have evolved to m axim ize individual survival, opti
m ize reproductive success, and ultimately perpetuate the spe
cies.

The section on ‘Environm ental Relationships’ perhaps 
offers the m ost interesting variety o f contributions, dealing 
with interactions between copepods and their hydrobiological 
resources. These include effects o f  environmental stress on 
protein synthesis, influences o f  trace metal pollution on cope
pod photobehaviour in industrialized and urbanized coastal 
and estuarine w aters, relationships between growth rate and 
tem perature and food, effects o f  developmental changes in 
copepods on their escape responses to visual predators, 
am ongst others. The use o f  copepods in the control o f mos
quitoes, which are vectors o f  epidemic dengue or yellow

fever, is also discussed in a few papers, illustrating the shift 
that has taken place from using stable insecticides (e.g. DDT) 
to environm entally more friendly, yet effective and inexpen
sive biological control. Two papers also touch on the conse
quences o f eutrophication and water colum n stratification and 
mixing processes on copepod com m unity structure, thereby 
highlighting the implications for higher trophic levels. Unfor
tunately, unlike the proceedings o f the previous conference 
held in Japan, there are no papers devoted to the- important 
role that copepods have been shown to play in fisheries.

HANSM. VERfiEYE
Sea Fisheries Research Institute, Private Bag X2, Rogge baai, 
8012

Restoration o f  Endangered Species. 
Conceptual Issues, Planning and 
Implementation

Edited by M.L . Bowles & C. J. Whelan

Cambridge University Press, 1994 
394 pages
Price: (hardback) £35 .00 (US $49 .95)
ISBN 0 521 41863 1

This book arose from a 1990 symposium on the Recovery and 
Restoration o f  Endangered Plants and Animals, organized for 
the Second Annual Conference o f the Society for Ecological 
Restoration. H istorically, attem pts to re-establish ecosystems 
or species have not been well planned or m onitored and this 
volum e gathers together the results o f  som e ongoing restora
tion projects which have been intensively studied. The 14 
papers present valuable empirical inform ation on the biologi
cal and experimental procedures involved in ecological resto
ration, and also seek to address the inevitable political and 
bureaucratic problem s inherent in these often controversial 
projects.

The book is divided into four sections: Conceptual Issues 
Ln Restoration Ecology (five chapters); Restoration Planning 
(four chapters); Implemented Restorations (four chapters); 
and Synthesis and Future Directions (one chapter). The cov
erage o f topics reflects the emphasis o f restoration projects in 
North Am erica (all contributors are based in the US or C an
ada): eight o f the chapters deal with various aspects o f rare 
plant restoration while three papers cover mammals. 
Although the coverage o f  taxa is'narrow , the inform ation has 
relevance to many diverse projects with sim ilar aims. For 
example, Fenster & D udash’s discussion o f genetic consider
ations for plant restoration has many points applicable to ani
mal taxa. Many endangered plant and animal populations 
alike are small and isolated and the problem s o f genetic bot
tlenecks and inbreeding depression are com mon to both. The 
authors consider solutions to these problem s and exam ine the 
implications o f  the sometim es radical steps restoration 
projects must take to overcome them. Their emphasis on the


