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Caddisfly numbers decreased markedly upstream of successive road culverts in Waimairi
and Okeover Streams (Feb. 2004) (  

2=484.06, 2 df, P<0.0001).
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Do road culverts impede dispersal more thanDo road culverts impede dispersal more than
road bridges?road bridges?

Significantly more caddisflies were captured upstream of bridges than culverts, in January and
February 2004. [Control vs. upstream (ANOVA F1, 14=7.349, P=0.017); control vs. downstream
(ANOVA F1, 14=0.7776, P=0.393)].

Christchurch road culverts typically constrict urban streams,
and are approximately 22m long and 3m high.
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Main findingsMain findings
Adult caddisfly numbers were greatly reduced upstream of road culverts.
The presence of culverts may help explain the lack of caddisflies in

Christchurch urban stream headwaters (Blakely et al. 2003).

Numbers of caddisflies were successively reduced upstream of multiple
culverts.

Bridges presented much less of a barrier to adult caddisfly flight, than 
road culverts.

IntroductionIntroduction
Pristine headwater streams in New Zealand typically have a relatively diverse benthic fauna.
However, studies in Christchurch spring-fed streams have shown that headwater reaches
can have very few species. Previously, we found macroinvertebrates in Okeover Stream
(Christchurch) displayed a marked longitudinal pattern; e.g., caddisfly abundance and richness
declined upstream. This trend could not be fully explained by habitat or water quality (Blakely
and Harding in press). On further investigation, caddisfly adults also appeared to be more
abundant in downstream reaches (Blakely et al. 2003).

Consequently, we suspect that recolonisation of headwater reaches by adult aquatic insects,
many of which primarily fly upstream to lay their eggs, may be restricted in urban streams,
as a result of barriers to flight.

Streams in urban areas have many road crossings, with culverts constricting the channel,
and potentially narrowing the “flight path” used by dispersing insects. Thus, we hypothesised
that road culverts may be important dispersal barriers and could ultimately impede colonisation
of headwater reaches.

To determine if road culverts impede upstream caddisfly flight?
Study objectivesStudy objectives
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Caddisflies collected in Malaise traps set at five culverts over six consecutive nights, and emptied
after 24 hrs, were counted.

Fewer caddisflies were captured upstream of road culverts, compared with downstream, in February
2003. Malaise traps positioned directly upstream of road culverts caught fewer adults, compared
to the control traps 50 m downstream of the culverts (Nested ANOVA F1, 8=17.289, P=0.023).
Conversely, similar numbers of caddis were captured in downstream  and control traps (Nested
ANOVA F1, 8=0.528, P=0.661).
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 Are road culverts barriers to upstream adult Are road culverts barriers to upstream adult
caddisfly dispersal?caddisfly dispersal?

Implications for restoration and planningImplications for restoration and planning
Aerial dispersal is an important colonisation mechanism in streams, and upstream
flight may be the primary source of colonisation by insects in urban headwater  
streams. In streams where dispersal barriers such as road culverts are present, 
aquatic insects (with a winged adult stage) may not respond as quickly or as well 
as anticipated to restoration efforts, due to reduced numbers of adults reaching 
upstream areas to lay their eggs.

In urban streams, oviposition substrata (rocks suitable for many caddisfly species
to lay their eggs on) are in short supply (Blakely et al. 2003). This may work in 
conjunction with dispersal barriers, to further reduce larval recruitment in upstream
reaches.

Boulders and large cobbles could be added to stream sections to provide oviposition
substrata for caddisflies and other macroinvertebrates, however, where culverts 
are present this may be of limited value.

Restoration success may be improved by choosing urban streams with few road 
crossings (culverts), compared with streams with multiple culverts. This could be 
especially important when recovery of benthic communities is one of the goals post-
restoration.

For future city and road construction, planners should consider using bridges where
possible to replace piped road culverts. Stream channels are less constricted by 
bridges, leaving a wider “flight path” and bridges have less impact on aquatic insects
flying upstream.


