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 Non-native in Virginia, introduced in 
1800’s, now a flagship recreational fishery.
◦ Recruitment exchange between mainstem / 

tributary habitats

 Expansion of SMB range with warming 
climate
◦ Understanding dispersal / movement ecology



 Study area: Upper and Middle James River 
basin
◦ Managed trophy fishery in mainstem James

 Population genetics to examine spatial 
structure, gene flow

 Otolith chemistry to track mainstem-tributary 
exchange
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 Otolith chemistry provides minimal info on 
movement in mainstem (‘longitudinal’ 
movement).

 Genetic data provide inference on spatial 
structure within mainstem and between main 
/ tribs.

 13 microsatellite markers analyzed:
◦ Structure
◦ Isolation by distance



Jackson
River Tye River

Rockfish
River

Rivanna
River

Maury
River

RKM 195
RKM
225 RKM 260 RKM 285

RKM 
0-135

James River

• STRUCTURE results indicate k=5 admixed 

‘clusters.’  

• Clusters associated with tributaries appear 

admixed in mainstem but their presence 

diminishes moving away from confluences.
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Pairwise geographic 
distance matrix
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distance matrix

Tests for spatial correlation between 
geographic and genetic distance:

1) Mantel tests (matrix correlation)

2) Linear regression



Regression: P = 0.005, Slope = 1.2 x 10-4

Mantel test: P = 0.048
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 “Average dispersal distance” of offspring can 
be estimated from IBD slope (Rousset 1997)
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 Requires estimate of mating adult density

◦ From DGIF population monitoring:

 Avg. ~295 mature SMB/ rkm

◦ From Rafetto et al (1990) multiyear study on adult 
breeding success in SMB:

 Avg. proportion of adults breeding per year: 0.42

 Avg. proportion of males breeding per year: 0.26

◦ From Cooke et al (2003):

 Average nest success in lotic environments: 0.52



Based on available data: 
s = 6.87 km
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 Generation Time:  3.4 yrs

◦ Following Caughley (1977), “average age of the 
parents of all offspring produced by a single 
cohort.”

◦ Calculated from life table assembled from survival 
and male spawning success.



 For fish where a “minimum dispersal distance” 
could be estimated:

◦ Mean distance from natal river = 15.6 km

15.6 km



 Stepien et al. (2007)

◦ s = 0.13 km

 Stepien et al. (2017)

◦ s = 0.09 km

y = 0.0425x - 0.1156

y = 0.1068x – 0.3849



 Literature review of SMB tag / telemetry:
◦ “Mean movement distance”

 Mean = 8.8 km

 Max = 77.3 km

◦ Maximum observed movement: 

 Mean = 28.5 km

 Max = 118 km



 IBD provides strong inference on scale of 
movement if coupled with good estimate of 
adult density.

 Smallmouth bass dispersal in rivers is 
substantial

 Rivers ≠ Lakes
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