
OVER-SUMMERING REFUGES OF AQUATIC MACROINVERTEBMTES IN TWO 
INTERMITTENT STREAMS IN CENTRAL VICTORIA 

Summary 

B O U L ~ N ,  A. J. (1989) Over-summering refuges of aquatic macroinvertebrates in two intermittent streams 
in Victoria. Trans. R. SOC. S. Aust. 113, 23-34, 31 May, 1989. 

Eight potential refuges for macroinvertebrates were sampled in two intermittent streams in central Victoria, 
Australia, during summer 1982-83 and summer 1983-84. Ninety-one aquatic taxa, mostly insects, were 
recorded. Receding pools harboured nearly three-quarters of these taxa; comparatively few were collected 
from the hyporheos or the water in crayfish burrows. Almost half the taxa were from refuges that did not 
hold free water. Macroinvertebrates persisted as desiccation-tolerant eggs (mayflies), larvae (chironomids 
and some beetles) or adults (beetles). 

There was remarkable similarity between the broad taxonomic representation in these refuges and those 
described for intermittent streams in Ontario, Canada. 
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Introduction 

Ephemeral (episodic) and intermittent rivers and 
streams drain over half of the Australian mainland 
(W.D. Williams 1983) but despite their ubiquity and 
scientific interest, these systems have attracted little 
limnological attention (Boulton & Suter 1986; 
Boulton & Lake 1988). The situation is little better 
elsewhere (Williams 1987). 

In intermittent streams, loss of water during the 
dry season is probably the most influential 
environmental parameter affecting the aquatic biota 
and has led to a wide range of physiological and 
behavioural adaptations (reviewed by Williams 
1987). Behavioural avoidance appears to play a 
major part in the survival of many stream 
invertebrates during drought. Williams & Hynes 
(1977) recognized eight distinct types of refuges that 
were used by the fauna of a temporary stream in 
Ontario during summer and suggested that 
members of certain major taxonomic groups tended 
to over-summer as similar stages in their life cycle. 
For example, Ephemeroptera and most 
Chironomidae over-summered as eggs whereas 
Gastropoday some Odonata, Hemiptera and 
Coleoptera survived the dry period as adults 
(Williams & Hynes 1977). 

In temperate Australian intermittent streams, 
recolonization pathways and potential over- 
summering refuges have never been investigated and 
little is known about the physiological or 
behavioural adaptations exhibited by the aquatic 
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biota (Boulton & Lake 1988). This study was aimed 
at elucidating over-summering strategies of aquatic 
macroinvertebrates in two intermittent streams in 
Victoria. I also was interested to see how closely 
the strategies used by biota in the intermittent 
Victorian streams matched those described by 
Williams & Hynes (1977) based on work done on 
intermittent streams in the northern hemisphere. 

Materials and Methods 
Study Area 

Two study sites were located on the upper reaches 
of the Werribee River and two more on its main 
tributary, the Lerderderg River (Fig. 1). Both rivers 
arise on the southern edge of the Great Dividing 
Range approximately 100 km north-west of 
Melbourne and flow south-east before joining near 
Bacchus Marsh, north-west of Melbourne. Details 
of flow regime and catchment vegetation are given 
in Boulton & Smith (1 985); other physicochemical 
data are presented in Boulton & Suter (1986). 

The two rivers differ in permanency: the Werribee 
River ceases flow almost annually whereas the 
Lerderderg River flows throughout summer for one 
year in three. On average, the Werribee River does 
not flow for nine weeks while the Lerderderg ceases 
flow for six. The Werribee River did not flow at 
all at one site (Spargo Creek, SC) during the 1982 
drought and only flowed for five months (late June 
to late November) at the site downstream (Werribee 
Picnic Spot, WPS). The study pool at WPS dried 
up completely during the ensuing summer. The 
following year, flow commenced in late June and 
continued for seven and a half months at both sites. 

Flow started in late May 1982 at both sites 
(Fireplace Fordy FF and Wheeler Road, WR) on the 


























