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Habrophlebia vibrans in Québec has a 2-year cycle, a feature unexpected in a small mayfly and unreported in Leptophlebiidae.
Emergence (875/m?) occurred in June and was synchronous. Ovipositing females concentrated upstream (239 + 94.7
eggs/female). Eggs hatched within 3 weeks. In summer, nymphs reached densities of 27 500/m? and a size of 1.65 mm. During
the next 18 months, densities decreased (4000-9500/m?). After a year, nymphs were 2.1 mm long and reached 3 mm at the end
of their second summer. The final size (5.0 mm) was attained in the last weeks before emergence, and mean densities then were
648/m?. Nymphs lived on gravel where they preferred larger particles and scanty detritus. Drift occurred in small nymphs during
August of their Ist year, in larger nymphs during spring runoff, and in mature nymphs at emergence. This resulted in a
concentration of emergence in the lower reaches. Annual production was 710-829 mg/m? and the production to biomass ratio
was 2.5-3.2. About three-quarters of the production was due to the 2nd-year cohort, and one-half was accumulated during the
last 2 months. No constant relation was found between production and drift and between production and emergence.
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Habrophlebia vibrans posséde au Québec un cycle de 2 ans, une caractéristique inattendue chez une petite éphémere et incon-
nue chez les Leptophlediidae. L émergence (875/m?) en juin est synchrone. Les femelles se rassemblent a I’amont et pondent
239 + 94,7 oeufs. Les oeufs éclosent en moins de 3 semaines. Les larves atteignent des densités de 27 500/m” et en septembre
elles mesurent 1,65 mm. Pendant les 18 mois suivants, les densités diminuent (4000-9500/m?). Les larves de 1 an mesurent
2,1 mmet, apres leur second été, elles atteignent 3,0 mm. Elles parviennent a leur taille finale de 5,0 mm juste avant I’émergence;
les densités sont alors de 648/m?. Les larves vivent sur le gravier o elles préférent les particules grossiéres et les faibles
accumulations de détritus. La dérive affecte les petites larves en aoiit de leur premier été, les larves plus grandes durant la crue
et les larves prétes a émerger. La production est de 710-829 mg/m? et le rapport production/biomasse se situe entre 2,5 et 3,2.
Les trois-quarts de la production se réalisent dans la cohorte de 2° année et la moitié¢ durant les 2 derniers mois. Il n’existe pas de

relation constante entre la production et la dérive et entre la production et I’émergence.

Introduction

Mayflies show a remarkable plasticity in their life histories,
with variations quite common in voltinism, in adult size and
colouration, in reproduction, and in phenology, especially in
the smaller species (Clifford 1982; Brittain 1982). Many of
these variations are still undescribed and there are few careful
and quantitative studies of life histories, even of the common
species (Butler 1984).

With these imperatives in mind, we initiated a quantitative
investigation into the life history of Habrophlebia vibrans
Needham, a small species of Leptophlebiidae that is locally
abundant in streams of the lower Laurentians in Québec. The
species has a highly synchronous emergence and prefers gravel
substrates (Harper and Magnin 1971; Harper and Harper 1982).
We also wished to examine various direct and indirect methods
of estimating production and to determine how they could be
affected by features of the life history (Waters 1979). This study
focussed on the emergence, oviposition, nymphal growth, and
production, with special reference to movements of nymphs and
adults.

Study site

The study area is a second-order stream at Station de biologie de
I’Université de Montréal in the Laurentians near St. Hippolyte, 75 km
north of Montréal (46°0' N, 74°0’ W). As the stream has been described
recently by Harper and Harper (1982) it will suffice to note that the
90-m section selected is immediately downstream from a beaver pond
(Lake 4). The first 55 m below the beaver dam flows between boulders;
current velocity varies from 0.05 to 2.5 m/s, and stream width
decreases rapidly from 10 m at the dam to 3—4 m over most of the

section. The last 35 m has a gentle slope, the substrate consists mostly
of gravel and detritus, and the water velocity varies from 0.05to 1 m/s.

The summer is short (Fig. 1). In winter, icing is extensive in the
upper section between the boulders where snow accumulates but
practically absent from the lower gravel reach. Water level is generally
stable, except for occasional spates and a heavy flood resulting from
snowmelt in the spring (Fig. 3).

Methods

Adults were collected from 1978 to 1983 in six pyramidal emergence
traps set on two transects of three traps at 75 and 85 m downstream from
the dam in the gravel reach. The traps were those designed by Harper
and Magnin (1971) for the first 2 years and the more convenient model
of LeSage and Harrison (1979) for the other years; each sampled a
surface area of 0.5 m?. In 1982, additional traps of a similar design, but
covering only 0.16 m?, were set in midstream at 4, 8, 18, 25, and 45 m
downstream from the dam. All traps were emptied three or four times
weekly from May to the end of August. Oviposition was monitored
three or four times a week in June and July 1982 with floating trays
containing water and detergent, which retained adults touching the
water surface (Williams and Hynes 1976). The surface of these was
0.16 m? for the traps set at 4, 8, 15, 25, 45, 55, and 85 m from the dam,
and 0.5 m? for those at 75 and 90 m.

Eggs taken from ovipositing females were incubated in Petri dishes
in a stream near the laboratory that maintained temperature conditions
similar to those of the study area.

Nymphs were collected from the downstream gravel section every
2nd week from June 1981 to June 1982, except during winter when
intervals were 3 to 6 weeks (a total of 19 series, Fig. 2). The upstream
boulder area was impossible to sample quantitatively. We used a
modified suction pump (Roy 1979). From June to December, each
sample represented 81 cm? of stream surface; afterwards, the surface
























