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Background
Rusty Crayfish (F. rusticus) are a species native to 
the Ohio River drainage and were discovered in the 
John Day River basin in 20051 Since then they have 
established an invasive population and continued to 
spread throughout the basin. Invasive crayfish are 
known to cause ecological damage by outcompeting 
and preying on native species2.

Objectives
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The purpose of this research was to examine which 
habitat characteristics, if any, correlate with size and 
sex of rusty crayfish in John Day river reaches. 

Materials/Methods
Crayfish were captured at ten reaches on the John 
Day and North Fork John Day Rivers using 
trapping  and seining techniques. At each reach six 
1m2 seining attempts, using kick sampling, were 
made ten meters apart along a 50m transect set in 
riffle habitat. Just upstream, six baited traps were 
set ten meters apart along another 50m transect 
with similar conditions as the seine transect. Four 
more traps were placed in pools near the bank 
where seining would be less effective. Traps were 
set for three hours. Habitat measurements (depth, 
flow rate, percent algae cover, above ground cover, 
and substrate size and type) were taken after data 
collection at each of the seine and trap locations. In 
the lab crayfish were measured for length/width of 
carapace, length/width of claws, weight, and sex. 
Data was analyzed to find correlations between 
crayfish size (carapace length) and habitat 
characteristics at seven of the ten reaches, which 
had substantial numbers of crayfish captured

Results
We found that crayfish size correlated significantly with three different habitat characteristics:

- Mean Depth was positively correlated with crayfish size (all 7 reaches) (e.g., Graph 1)
- Mean Velocity was negatively correlated with crayfish size (all 7 reaches) (e.g., Graph 2)
- Percent Boulder Substrate was positively correlated with crayfish size (all 6 reaches) (e.g., Graph 3)

However, these correlations were not always present when males and females were analyzed separately. 
-Mean Depth: no significant correlation with males at 1 reach and with females at 2 reaches
-Mean Velocity: no significant correlation with males at 1 reach and with females at 4 reaches 
-Percent Boulder: no significant correlation with males at 2 reaches and with females at 1 reach 
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In this study 40 relationships were analyzed just when considering size of both sexes 
together rather than separately. Of those, 32 were significantly correlated including: six 
out of seven locations when comparing amount of above ground cover, and six out of 
seven location when comparing median size of substrate. Cross correlations between 
habitat characteristics were also examined and it was found that mean depth, mean 
velocity, and percent substrate as boulder are significantly correlated with each other. 

Discussion
Larger crayfish were most likely to be found in deeper water, with a low velocity, and 

with boulder substrate. This pattern held up in most reaches when male crayfish were 
analyzed separately. In contrast, at the majority of reaches, the size of female crayfish was 
not related to velocity. Depth, velocity and the presence of boulder were all cross-
correlated so it is unclear which of these environmental factors drove the relationships 
with size. 

In a few of the reaches we observed a large number of smallmouth bass. Smallmouth 
bass are a known predator of crayfish3 and could be a factor in the size distribution of F. 
rusticus. This is an important topic for future research.

Our results indicate that seining alone is not a good means of assessing the size 
structure (or potential population dynamics) of crayfish populations as the largest (and 
likely most fecund) individuals were found in habitats that are difficult to seine (deep, 
slow water with boulders).

Figure 1. Baited trap 
(photo by B. Moore)

Figure 2. Measuring 
crayfish (photo by B. 
Moore)

Figure 3. Benjamin measuring river velocity at 
Dayville site (photo by D. Wooster)

Figure 4. Bucket of rusty crayfish captured by 
baited traps (photo by B. Moore)
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