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population dynamics, emergence, and drift
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Abstract The life history of Kaniwhaniwhanus
chapmani Boothroyd is described through examina-
tion of larval population dynamics, larval drift, and
adult emergence. Development of larvae occurred all
year but peak larval densities occurred in February,
July, and November and indicated several genera-
tions with longest generation times in the autumn.
Emergence occurred all year and a bimodal diel
emergence pattern was apparent at certain times. K.
chapmani larvae were present in the stream drift at
all times but not in high densities, and generally only
during daylight hours with an early morning/late
afternoon drift pattern. K. chapmani exhibits a gen-
erally non-seasonal life history but rapid growth
tends to occur when conditions of temperature and
food quality are likely to be optimal resulting in
shorter generation times and peaks in larval
populations.
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INTRODUCTION

Information on the life histories is of fundamental
importance for almost all ecological studies of in-
sects in streams (Butler 1984); for measuring aspects
of aquatic biodiversity, understanding fish and other
predator feeding habits, interpreting the effects of
land use and land-use changes on aquatic ecosys-
tems, determine nuisance activity, and also for moni-
toring the effects of resource use (e.g., effluent
discharges and water abstractions). Life history pat-
terns may be explained by evolutionary (through
adaptation or phylogeny, ultimate causes), physi-
ological, and/or environmental factors (proximate
effects), or more likely a combination of all of these.

All stages and features of holometabolous insect
life histories have specific functions and larval
growth and adult emergence must synchronise to
ensure reproductive success. In the Chironomidae,
larvae represent the growth and feeding period, lar-
val drift forms a dispersal and possibly a defensive
function, and emergence the voltinism, reproductive,
and dispersal phase. As larvae make up the greater
part of the life cycle, life history development can
be measured through changes in larval populations,
with emergence representing the culmination of lar-
val growth and productivity. Drift is the downstream
transport of benthic invertebrates and acts as a source
of colonisation for new or denuded habitats
(Williams & Hynes 1976), and is an important
source of food for fish (Sagar & Glova 1988; Glova
& Sagar 1989).

The life histories of many New Zealand stream
insects are not well known, particularly amongst the
Chironomidae. Only Towns (1981), Winterbourn
(1982), and Boothroyd (1987, 1988, 1995) have
produced substantive accounts of life histories of
chironomids from lotic ecosystems, whereas more
is known of chironomid life histories from standing
waters (Forsyth & McCallum 1983; Graham &
Burns 1983; Forsyth 1986; Forsyth & James 1988).
This lack of information has resulted from the poor
knowledge of the taxonomy of this group of insects
in New Zealand, but also from a lack of autecological






