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Perla bipunctata Pictet, 1833 is one of the largest 
stoneflies in Europe, with males measuring 14-18 
mm in length and females 30-33 mm (Hynes, 1941, 
1977). It has a merovoltine life history, i.e. it takes 3 
to 3.5 years to develop from egg to emergence as an 
adult (Feeley et al., 2009). Peak emergence of P. 
bipunctata adults typically occurs over two to three 
weeks towards the end of May and into the start of 
June (Costello et al., 1984; Feeley et al., 2009). 
Although the sex ratio of other adult UK stoneflies 
has been investigated (Petersen et al., 1999; 2004), 
to date the sex ratio in P. bipunctata has not.  
 
Hand searches were undertaken on two areas of 
exposed gravel beach adjacent to the River Carron 
in Carron Glen near Denny (NS786832) on the 30th 
May 2016.  The study area is at an altitude of 99 m 
above sea level and covers an area of 95.4 m2.  The 
area was completely un-vegetated, and consisted of 
cobbles overlying fine gravels with some sand. The 
river at this point is a third order stream draining a 
catchment of approximately 170 km2 predominately 
comprised of glacial tills overlaying igneous rocks. 
The catchment is impounded for water supply, and 
the flow of the river is therefore heavily regulated.  
Searches consisted of systematic stone turning 
across the study area. Specimens of P. bipunctata 
encountered were collected to prevent the 
possibility of re-counting them if they dispersed 
into unsearched areas. Following the completion of 
hand searching after two hours the numbers of 
males and females were recorded.  
 
A total of 49 individuals was collected, comprising 
32 males and 17 females.  With the total area 
searched being 95.4 m2, this gives a density of 0.51 
specimens/m2, and a sex ratio of 1.88 males to 
every female. All specimens were found within a 
metre of the river, the majority of specimens being 
close to the water edge. All specimens were found 
under stones with fine damp gravel below. No 
specimens were found in drier gravels further up 
the beach. Disturbed specimens readily took to the 
water where they moved across the surface with a 

running motion before finding land again. Perlidae 
are predominantly active during the night so it is 
unlikely that further specimens entered the study 
area during searching.  
 
Previous studies based on the collection of larvae 
have found sex ratios ranging between 0.6:1 and 
0.8:1 in favour of females (Feeley et al., 2009). 
However, the difficulty in determining the sex of 
immature larvae in the early instar stages means 
that these ratios contain a degree of estimation. By 
looking at the prevalence of sexes in the adult stage 
a more accurate understanding of the sex ratio can 
be made. Studies of emergence of adults have 
shown a similar female bias in Leuctra fusca 
(Linnaeus, 1758), L. nigra (Olivier, 1811), L. 
hippopus Kempny, 1899, Amphinemura sulcicollis 
(Stephens, 1836), Nemoura cinerea (Retzius, 1783) 
and Nemurella picteti (Klapálek, 1900), but no 
significant deviation from 1:1 for other species 
(Peterson et al., 1999, 2004). The predominance of 
males in this study could be due to a phased 
emergence of the adults from the river.  A recent 
Irish study has revealed a similar male bias in P. 
bipunctata (Hugh Feeley, pers. comm.). Male 
stoneflies typically emerge ahead of females, 
although this difference in emergence timing is 
often slight (Hynes, 1976). The early emergence of 
males by several days has previously been observed 
for Irish P. bipunctata populations (Feeley et al., 
2016).   
 
Males of P. bipunctata are brachypterous (short-
winged) and therefore flightless. It is therefore 
likely that they remain close to the emergence site 
at the water edge. In contrast, females can fly and 
may disperse into bankside vegetation, returning to 
the river's edge to mate. Stoneflies drum their 
abdomen on the substrate to attract a mate. The 
male drums when it is ready to mate and the 
unmated female responds. The male then 
approaches and the sequence is repeated until they 
find each other (Hynes, 1976).  It is possible that the 
predominance of males in the study area was due to 
multiple individuals homing in on the drumming 
signals of unmated females which have recently (< 
24 hours) emerged along the river edge. 
 
The sex ratio of adult P.  bipunctata shows a distinct 
male bias, which contradicts results from studies on 
larvae. Further studies are required to determine 
whether this difference is due to the phased 
emergence of adults with males emerging before 
females, or due to the attraction of males to 
unmated females.   
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