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Figure 4-4. Morphological PCA ordinations using scores derived from unadjusted 
values for Chasmistes muriei, (A) and (B), and from adjusted values, (C) and (D), 
plotting PC1 versus PC2, (A) and (C), and PC1 versus PC3, (B) and (D). 
(Limnetic morphs, n = 15 – black circles; intermediate morphs, n = 15 – green 
squares; benthic morphs, n = 15 – red triangles; Ch. muriei, n = 1 – yellow 
diamond).
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Figure 4-5. Three dimensional plot incorporating the four morphological variables 
(Table 4-5) that ANOVA revealed to exhibit statistically significant differences 
among Jackson Lake sucker morphs with shrinkage-adjusted values for the SRS 
specimen plotted also. (limnetic morphs, n = 15 – black circles; intermediate 
morphs, n = 15 – red squares; benthic morphs, n = 15 – white triangles; and 
Chasmistes muriei, n = 1 – green diamond).                    
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Figure 4-6. Ordinations labeled by morph (A) and by capture site (B) from PCoA 
of Jackson Lake sucker microsatellite profiles plotting scores of individual 
suckers for the first three PCos. Together the PCos explained 58% of the 
variance in the microsatellite profiles. (Limnetic morphs, n = 20 – black circles, 
intermediate morphs, n = 15 – red squares, and benthic morphs, n = 20 – white 
triangles). 
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Figure 4-7.   Genotype assignment test log-likelihood plot demonstrated that with 
prior knowledge of group allele frequencies, accurate assignment of individual 
genotypes is possible (3.6% error rate). (Limnetic morphs, n = 20 – black circles, 
intermediate morphs, n = 15 – red squares, and benthic morphs, n = 20 – white 
triangles).  
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Figure 4-8. Isotopic signatures (means ± 95% confidence intervals) for 13C and 
15N for Jackson Lake suckers plotted by morph within the two dimensional δ13C – 
δ15N bi-plot space. (Limnetic morphs, n = 16 – black circle, intermediate morphs, 
n = 23 – red triangle, and benthic morphs, n = 24 – green square). 
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Figure 4-9. Niche width estimation by morph plotted within the two dimensional 
δ13C – δ15N bi-plot space (isotopic niche space) using the convex hull polygon 
area method. Overlap was estimated as the area of the intersection of polygons 
for two of the three morphs (limnetic  (n = 16), intermediate (n = 23), and benthic 
( n = 24)). 
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CHAPTER 5 

CONCLUSION 

Chapter 2 revealed that no molecular evidence (AFLPs and 

microsatellites) was found for deep genetic divergence between June sucker and 

Utah sucker in Utah Lake or for hybridization among ancient lineages. Slight 

population structuring accompanied substantial morphological variation. 

Bayesian model-based genetic clustering analyses detected two sucker 

populations in Utah Lake, however, these clusters were not strongly concordant 

with morphological groupings or between marker systems. 

 In Chapter 3, acoustic / radio telemetry in Utah Lake revealed little 

difference in movement and distribution of June sucker and Utah sucker or in 

timing of spawning runs. Stable isotopes analysis revealed that Utah sucker were 

enriched in 13C relative to June sucker as presumed respective diets, benthivory 

and zooplanktivory, would predict. Intermediate morphs were intermediate for 

δ13C and δ15N. 

 Chapter 4 showed no molecular evidence for deep genetic divergence 

between lakesucker and benthic morphs in Jackson Lake or for hybridization 

among ancient lineages. The benthic morph was significantly enriched in 13C 

relative to the lakesucker morph, consistent with presumed diets. 

Morphologically, the lone Snake River sucker holotype specimen grouped 

strongly with extant lakesucker morphs, suggesting that the status of the Snake 

River sucker be updated accordingly. 
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 The sucker populations in Utah and Jackson Lakes share similarities with 

other populations of lakesuckers and sympatric benthivores including: a 

morphological continuum existing from benthivore to planktivore with a large 

proportion of individuals exhibiting intermediate morphologies, discordant 

morphological and neutral molecular character sets with minimal molecular 

divergence accompaning extensive morphological variation, a lack of molecular 

evidence for hybridization between ancient lineages, planktivores that are 

phylogenetically closer to sympatric benthivores than to allopatric planktivores; 

and morphological and stable isotopic character (e.g., diet) sets that are 

congruent.  

 Evidence presented here confirms the persistence of suckers in Jackson 

Lake and the upper Snake River that are morphologically extremely similar to the 

lone SRS specimen, and suggest that the status of the SRS be updated 

accordingly. The presence of lakesuckers in Jackson Lake, along with similar 

findings in other Chasmistes/Catostomus species pairs, also raises questions 

about the validity of the Chasmistes genus (Chen and Mayden 2012; Smith et al. 

2013).  

 Recent lakesuckers are listed as endangered or extinct, presenting an 

interesting conservation dilemma. Should one conserve (breed and stock) a 

subset of the morphotypic variation in lakesucker complexes, focusing on the 

endangered lakesucker morph, or should one conserve both lakesucker and 

benthic morphs in these complexes, possibly maximizing evolutionary potential? 
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