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Substrate dependent size structure of
Faxonius limosus (Rafinesque, 1817)
(Decapoda: Cambaridae) population
in a dam lake

Animal habitat selection in relation to individual size is an
important strategy for population functioning (Egglestone &
Lpcius 1992; Beck 1997). The different requirements of
juvenile vs. adult individuals may produce local population
structure manifested by smaller individuals occupying
shelter-rich habitats, whereas older animals may be more
widespread as the risk of predation may be balanced by
potential reproductive (Clutton-Brock  1984).
According to current data on animal foraging strategy, larger
and older individuals tend to penetrate habitats with poorer
shelter or more frequently leave shelters (Wahle 1992). In
water ecosystems such behaviour may be connected with
bottom substrate type or granulation. For example, stony
places may create a better shelter for benthic organisms than
open habitat with silt or sand dominated bottom. It was
shown that in freshwater crayfish, stony substrate may be
more relevant for individuals and more representative for
population size structures (Pilotto et al. 2008). In this
contribution I tested whether two habitats differing in shelter
availability, located within one water reservoir, may harbour
individuals of Faxonius limosus (Rafinseque, 1817) (Decapoda:
Cambaridae) of different sizes. Despite several studies on
habitat preferences of F. limosus in Europe (Holdich & Black
2006; Pilotto et al. 2008; Chucholl 2016) and the native range
of the species in North America (Hamr 2002), the individual
size-habitat relationship has not been tested to date for this
species. I hypothesized that in a stony habitat, rich with
crevices and slots enabling rapid escape from fish predators,
F. limosus individuals would be on average smaller than in
sandy, open habitat.

success

The study was conducted in Cedzyna Reservoir near Kielce
(50.872630°N 20.732396°E). I chose two approx. 150 m shoreline
sections of two different substrate types. The first was located within
a 400 m long rip-rap shore (stones size up to 50 cm of longest axis).
The second section was located within a 150 m sandy beach. There
was an approx. 180 m gap between the surveyed sections. The sections
were located on the same side of the reservoir in an area of stagnant
water. The sandy section was located upstream of the rip-rap section.
The sampling was conducted on 14 October 2019 over one night. The
crayfish were measured (length from the tip of the acumen to the
posterior edge of the carapax; CL) in the laboratory with a calliper of
0.02 mm accuracy. A generalised linear model (GLM) with Gaussian
error distribution where CL was the dependent variable, and habitat
type and sex were fixed factors was performed in R (GLM function;
2018).

From the total of 81 sampled crayfish, 46 were captured in the
sandy area habitat type and 35 in the rip-rap. The sex ratio
was not significantly different between habitats (26 females
and 20 males in the sandy beach, and 24 females and 11 males
in the rip-rap; Fisher exact test; p=0.36). The distribution of the
carapax length (CL) of all captured individuals was close to
normal (Shapiro-Wilk test; p >0.05). The mean CL of crayfish
from the rip-rap habitat was smaller than the CL of crayfish
from the sandy area (27.496; 1SD: 5.03, median: 26.82 and
34.639; 1SD: 6.76, median: 36.58, respectively). The largest
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crayfish exceeding CL>40 mm (N=8) were found only within
the sandy beach habitat, whereas in the rip-rap habitat
individuals did not exceed CL = 3822 mm. The smallest
individuals were in general rare (<20 mm, N=5). Within the
sandy beach, medium-sized individuals were less common
than within the rip-rap shore (Fig. 1). The GLM analysis
revealed that the differences in the size of individuals
between the two habitats were statistically significant (p
<0.05, Tab. 1, Fig. 1) and that sex did not have a significant
effect on that difference (p =0.7, Tab. 1). Habitat type affected
the length of individuals of both sexes similarly (sex and
habitat interaction was not statistically significant; p =0.74,
Tab. 1).
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Figure 1. Notchplot of Faxonius limosus carapax length (CL) in
relation to habitat and sex: BF - sandy beach, females (N=26),
SF - rip-rap (stones), females (N=24), BM - sandy beach, males
(N=20), SM - rip-rap (stones), males (N=11). Whiskers show
detected size range within each category, and circles potential
outliers. Note the dominance of medium-sized individuals
within the rip-rap habitat and the presence of the largest
individuals only within the shelter-poor sandy beach.

Table 1. Coefficients of the GLM for Faxonius limosus according
to GLM procedure in R (2018). M- males, S - rip-rap (stones).
Only habitat shows a significant impact on crayfish body size.

Estimate SE tvalue p
intercept 34.3254 1.2204 28126 <0.05
Factors
HabitatR -6.7462 1.7615 -3.830  <0.05
SexM 0.7206 1.8509  0.389 0.69810
sexM*habitatS  -0.9852 29257 -0337  0.73722

The results suggest that different size classes of F. limosus may
occupy dissimilar sites of the same waterbody, most probably
as a response to differing habitat features. This type of size-
dependent spatial structure of an aquatic organism in which
large individuals dominate shelter-poor habitat is not a rule.
In other bottom dwellers (e.g. gobies), presumably better
habitat is dominated by larger individuals which outcompete
the juveniles (Kukula et al. 2019). In the crayfish F. rusticus
(Girard, 1852), shelter availability seems to be positively
associated with body size (Klar & Crowley 2011).

The absence of the largest individuals of F. limosus in the
shelter-rich habitat suggests that size differences may not
only result from removal of the smallest crayfish from shelter-
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poor habitat by predators. The observations were conducted
during the breeding period of F. limosus, thus, the differences
detected may result from trade-offs between predation risk
and breeding success. Smaller individuals with the prospect
of several future mating seasons may choose more stable
conditions. This is consistent with well-established life history
theory (i.e., Clutton-Brock 1984).

The largest individuals, on the other hand, may be at the
limit of their reproductive lifespan, thus, their movement into
less complex habitat may be more profitable in the context of
reproductive fitness than predation risk avoidance (see an
example for gobies with lifespans similar to F. limosus in
Magnhagen (1993)). However, this hypothesis requires
further observations during both breeding and nonbreeding
seasons.

The data presented here may indicate that eradicating the
invasive crayfish should be conducted in a variety of habitats
within each reservoir as removing only the largest individuals
in easily accessible habitats may be profitable for invasive
crayfish populations (Moorhouse & Macdonald 2011).
However, other factors, like fish pressure, microhabitat
trophic condition and a larger number of reservoirs should be
included in further studies to better understand individual
size diversification among habitats.
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