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I. Crayfish morphometrics

Size influences the outcome of crayfish agonistic trials (Rubenstein & Hazlett, 1974;
Bergman & Moore, 2003); therefore, to better understand what intrinsic factors might be
affecting the results of our agonistic assays, we used digital calipers to measure carapace length
(CL; from the tip of the rostrum to the posterior edge of the carapace), chelae width (at the
widest point of the palm), and chelae length (from the attachment of the carpus and the propodus
to the most distal point of the fixed finger) to the nearest hundredth of a mm. We used a digital
balance to measure mass to the nearest hundredth of a gram (Table S1). Prior to weighing, we

dabbed all crayfish dry for 10 seconds with a paper towel.



Table S1. Crayfish morphometrics.

Measurement Mean Stapdqrd Minimum Maximum
Deviation
Carapace length 7538 1.26 23.41 27.53
(mm)
Chelae length 17.38 1.70 14.05 21.36
(mm)
Chelae width 790 0.85 5.02 8.31
(mm)

Mass (g) 5.06 0.78 3.7 6.5




I1. Alternative comparisons of dominance and trophic position

Body size is a factor that strongly influences the outcome of agonistic encounters in
crayfish, with larger individuals generally being more dominant (Bovbjerg, 1953; Rubenstein &
Hazlett, 1974; Bergman & Moore, 2003). We used as small of a crayfish size range as
logistically possible, but the difference between our largest and smallest study organisms was
still 4.12 mm carapace length (Table S1). Despite this, most paired agonistic interaction trials
were between more closely size-matched crayfish (mean + standard deviation; 1.44 + 1.15 mm
carapace length). Regardless, we sought to determine if dominance scores might better
correspond with the trophic positions of our crayfish if we corrected for the role of size
differences in determining outcomes of agonistic interactions. We did not correct for potential
ontogenetic effects of crayfish size on trophic position (Bondar et al., 2005; Larson, Olden &
Usio, 2010), because we found no significant relationship between crayfish carapace length
(Table S1) and trophic position (y = 0.002x + 2.27, R*= 0.001, Fi133=0.02, p = 0.88). However,
as we anticipated, there was a significant relationship between crayfish carapace length and mean
dominance score (y = 11.503x - 261.971, R* = 0.26, Fi33=13.03, p <0.001; Figure S1). Yet,
when we corrected for the effect of crayfish size on dominance by regressing residuals of the
preceding analysis against trophic position, we still did not find a significant relationship,
consistent with our main text conclusion (y = 0.00x + 2.34, R%= 0.01, Fy33=0.54, p = 0.47,
Figure S2). The lack of a relationship between dominance and trophic position is therefore
conserved even when accounting for the potential influence of crayfish size on dominance.

Carapace length is the most commonly used size metric for crayfish; however, chelae size
has been shown to dictate success in agonistic encounters and may be a better measure of

dominance in crayfish (Garvey & Stein, 1993). We therefore ran two additional iterations of the



analysis presented above, using chelae length and width instead of carapace length. We found
significant relationships between mean dominance scores and both chelae length (y = 9.125x —
128.686, R =0.29, F1 35 = 15.72, p < 0.001) and chelae width (y = 16.040x — 85.562, R* = 0.23,
Fi135=11.07, p=10.002). Yet again, regressing residuals from the chelae length or width and
dominance score analyses against trophic position did not change our main text conclusion that
that dominance and trophic position are unrelated (chelae length residuals vs trophic position: y
=0.0002x — 2.34, R* = 0.001, F, 33= 0.04, p = 0.85; chelae width residuals vs trophic position: y
=-0.0001x —2.34, R*=0.01, F; 33=0.02, p = 0.89).

The use of isotopic mixing models, applied here as a step in calculating trophic position
(Post, 2002), is dependent on a number of assumptions. For example, stream and river
ecosystems can have extremely high spatiotemporal variation in the §"°C and 8'°N values of
sources of primary production owing to a number of factors (Fry & Sherr, 1984; Finlay, 2001;
Trudeau & Rasmussen, 2003). Accordingly, we followed convention in using primary consumers
rather than primary producers in mixing model calculations of trophic position, as long-lived
organisms like mussels or snails can integrate and correct for this variability (Post, 2002; Cabana
& Rasmussen, 1996). However, we cannot exclude that our field sampling of primary consumer
endpoints for our mixing model could have missed some such variability inherent to
heterogeneous lotic ecosystems, and our collection of potential prey resources concurrent with
crayfish consumers does not necessarily reflect isotopic values of prey items for Orconectes
rusticus over preceding weeks or months (Moore & Semmens, 2008). Another assumption of
mixing models is that constant discrimination factors can be used for each trophic step and
between different taxonomic groups and diet items. However, discrimination factors can vary

across taxa, diets, and tissues used (e.g., Stenroth et al., 2006; Caut, Angulo & Courchamp,



2009; Phillips et al., 2014), and consequently may misrepresent trophic position of a focal
organism (Bond & Diamond, 2011). Due to the potential vulnerability of our model to the
preceding assumptions, we also conducted a simpler analysis using crayfish dominance scores
and unaltered §'°N values to determine if our results were dependent on our specific trophic
position calculations. Doing so did not alter our overall nonsignificant result and conclusion (y =
0.002x + 11.04, R?= 0.03, Fi33=1.29, p = 0.26; Figure S3). We therefore conclude that our
result of a lack of relationship between crayfish dominance in the laboratory and trophic position

in the field is robust to our measures of both crayfish dominance and trophic position.



Figure S1.
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Figure S1. Scatterplot (with 95% CI) showing significant relationship between crayfish carapace
length and dominance score from behavioral assays (y = 11.503x - 261.971, R* = 0.26, Fi35=

13.03, p < 0.001).
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Figure S2. Scatterplot (with 95% CI) of the residuals from crayfish dominance and carapace
length regression against calculated trophic position (y = 0.001x +2.34, R* = 0.01, Fi33=0.54,p

=0.47).
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Figure S3. Scatterplot (with 95% CI) of crayfish dominance scores and 8'°N signatures (y =

0.002x + 11.04, R*=0.03, F; 35=1.29, p = 0.26)
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II1. Analysis of the relationship between percent reliance of crayfish on the snail primary
production pathway and dominance

Our mixing model calculations revealed variation in the percent reliance of O. rusticus
from the Chippewa River on food resources represented by the two primary consumer endpoints
used in our study. Specifically, crayfish relied more on the isotopically-enriched primary
production represented by snails (mean + standard deviation, 67.6 + 11.3%) than on the
isotopically-depleted primary production represented by mussels (32.4 + 11.3 %; Figure 2). In
lotic systems, the isotopic values of freshwater mussels generally reflect those of a broad range
of potential sources of primary production including terrestrial detritus and phytoplankton from
upstream lentic systems (Raikow & Hamilton, 2001; Cole & Solomon, 2002). Therefore,
reliance of our crayfish on the mussel endpoint may reflect dependence of O. rusticus on
terrestrial detritus, in part because we do not anticipate high reliance of crayfish on
phytoplankton (Stenroth ef al., 2006). Conversely, reliance of O. rusticus on snails likely
represents use of benthic algae as a basal resource, particularly given the generally low trophic
positions of the crayfish in our study. Benthic algae or other autochthonous production in
freshwater ecosystems may be a higher quality diet item than terrestrial detritus (Finlay, 2001;
Brett et al., 2009), and consequently, we hypothesized that more dominant crayfish in our
behavioral assays might show greater dependence on algal or snail resources than the alternative
resources represented by freshwater mussels. In order to test this hypothesis, we ran a regression
between percent reliance on the snail endpoint of our mixing model and our dominance assay
scores, as previously analyzed for trophic position (see main text and above). Again, we did not
find a significant relationship between crayfish dominance and diet (y = 0.02x + 66.98, R* =

0.002, F; 35 =0.09, p = 0.76; Figure S4), further supporting our conclusion that results of ex situ

11



laboratory behavioral trials do not necessarily translate to the hindcasted in situ ecology of these

same individual organisms.
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Figure S4.
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Figure S4. Scatterplot (with 95% CI) of mean assay dominance score for each crayfish over
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three agonistic assays and percent reliance on the snail primary production pathway (y = 0.02x +

66.98, R =0.002, F; 35 = 0.09, p = 0.76).
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