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This work was undertaken to determine what tributaries or populations are providing recruitment 

into the Blackfoot River. Barriers, habitat conditions, and exotics species will all influence the 

success of bull trout in tributaries of the Blackfoot River. In the long-term, as we improve access, 

riparian conditions, and instream habitat, we hope to boost local bull trout populations such that 

they start to provide recruitment to the total Blackfoot River populations. This work will help 

inform future stream improvement projects such as barrier improvement and habitat restoration 

projects. Genetic information from fish was collected in tributaries and the mainstem of the 

Blackfoot River in 2012. Fish were sampled and individual bull trout are assigned to certain 

tributaries based on microsatellite analysis. This report summarizes the genetic results and 

assignment of sampled individuals. 

Fish sampled for the microsatellite analysis of the fin clips collected from char from the following 

locations in the Blackfoot and Clearwater River drainages: 
Sample # Water Name/Location N Taxa ID Number of Fish

Collection Date/Collector

4595 Copper Creek 25 BU

47.07142-07279 112.61197-61221

T15N R8W S9A

RM 6.2

8/20/2012

Ron Pierce

4596 Snowbank Creek 25 BU

47.07184-07219 112.61593-61725

T15N R8W S9A

RM 0.4

8/14/2012

Ron Pierce

4597 North Fork Cottonwood Creek 11 BU

     Upstream of FS Road 477

47.14913 113.3130

T16N R14W S12C

RM 0.2

7/15 & 9/16/13

Cottonwood Creek 3 BU 2

     Upstream of PC Gate BUX BR (F1) 1

47.12934 113.30884

T16N R14W S24A

RM 11.5

7/15/2012

Ron Pierce  
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Sample # Water Name/Location N Taxa ID Number of Fish

Collection Date/Collector

4598 North Fork Blackfoot River 28 BU

     Below FS Bridge

47.10220-10236 112.96208-96127

T16N R11W S35B

RM 17.2

8/8/2012

     Above Lund-Jorgenson Ditch    18 BU

47.07819-07890 112.96342-96292

T15N R11W S2C

RM 15.5

8/9/2012 & 7/17/13

     Murphy Springs Creek

         Upstream of Culvert

47.04339-04415 113.00664-00645 3 BU

T15N R11W S21B

RM 0.6

9/10/2013

Ron Pierce

4599 Monture Creek 37 BU

     Upstream from FS Bridge

47.11854-12022 113.14575-14613

T16N R12W S29B

RM 12.9

7/18 & 31/2012

Ron Pierce

4600 Dunham Creek 3 BU

     Above Fish Screen

47.13194 113.17196

T16N R12W S19B

RM 2.3

7/18/2013

     Old Bridge Section 10 BU

47.15470 113.18699

T16N R13W S12D

RM 4.4

7/18/2013

Ron Pierce  

 



 3 

Sample # Water Name/Location N Taxa ID Number of Fish

Collection Date/Collector

4601 Poorman Creek

     Below and Above Culvert 5 BU

46.87723 112.58263

T13N R8W  S23B

RM 8.4

7/16/2013

     Below South Fork 22 BU

46.87288 112.54892

T13N R8&7W S24A & 19B

RM 9.9-10.0

7/16/2013

Ron Pierce

4602 Blackfoot River 34 BU 32

    Johnsrud 2012 BU X BR (F1
+
) 2

46.91069-92455 113.69103-64244

T14N R16W S29D

RM 13.5

5/14/2012

Ron Pierce

4603 Blackfoot River 28 BU 26

    Johnsrud 2013 BU X BR (F1
+
) 1

46.91069-92455 113.69103-64244 BR X BU (F1
+
) 1

T14N R16W S29D

RM 13.5

5/23/2013

Ron Pierce

4604 Blackfoot River 34 BU

     Scotty Brown Bridge

47.02225-01839 113.30765-23857

T15N R13W S33AB

RM 43.9

5/15/2012

Ron Pierce

4605 Blackfoot River 8 BU

     Wales Section

46.89667-93306 113.05932-1147

T13N R12W S12B

RM 63

5/17/2012

Ron Pierce  
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Sample # Water Name/Location N Taxa ID Number of Fish

Collection Date/Collector

4606 Seeley Lake 14 BU 13

9/10/09, 5/7 & 15/13 BU X BR (F1) 1

Ladd Knotek

4607 Lake Inez 14 (33) BU 32

5/10 & 23/12 & 5/16 & 21/ 13 BU X BR (F1) 1

Ladd Knotek

4608 Lake Alva 6 (22) BU 5

5/2/07 & 5/17 & 23/ 13 BU X BR (F1) 1

Ladd Knotek

4609 Rainy Lake 7 BU

Ladd Knotek  

N=Sample size.  Number in parentheses represents combined sample size with a previous sample.   BU=bull trout.  

BR=brook trout.  BU X BR=first generation hybrid (F1) or latter generation hybrid with bull trout (F1
+
).  BR X BU= 

latter generation hybrid with brook trout (F1
+
).  

 

Methods and Data Analysis 

 

Using the polymerase chain reaction (PCR), each fish’s genotype was determined at 16 

microsatellite loci.  Of these, seven distinguish bull trout, Salvelinus confluentus, from brook trout, 

Salvelinus fontinalis (Table 1).  The latter loci are commonly termed diagnostic loci because the 

alleles (length of the DNA fragment copied during PCR) detected at them can be used to 

determine whether an individual was a non-hybridized bull or brook trout or was of hybrid origin 

between these fishes.  A non-hybridized bull trout would possess only bull trout alleles 

(homozygous) at all the diagnostic loci.  Likewise a non-hybridized brook trout would be 

homozygous for alleles characteristic of brook trout at all diagnostic loci.  A first generation 

hybrid (F1) would possess alleles characteristic of both bull and brook trout (heterozygous) at all 

diagnostic loci.  Later generation hybrids would be homozygous at some diagnostic loci and 

heterozygous at the other diagnostic loci. 

 

Considering just the Blackfoot River tributaries, after removing hybrids from the data, we used the 

log likelihood G test of Goudet et al. (1996) in GENEPOP version 4.0 (Rousset 2008) to 

determine if there was evidence of allele frequency differences among bull trout collected from the 

same stream at different locations, between streams from the same drainage, and among the 

tributary samples.  Since multiple comparisons were performed at all levels of analysis, we 

accounted for the possibility that a significant difference may simply represent a chance departure 

from homogeneity using Rice’s (1989) correction for multiple comparisons (modified level of 

significance).  When significant differences existed at the modified level between samples at one 

or more loci, we interpreted this to indicate that significant genetic differences existed between 

them and they were generally kept separate for subsequent analysis. 

 

We estimated the amount of genetic divergence among bull trout from the various tributary 

samples using the proportion of the total genetic variation detected between two samples due to 
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allele frequency differences between them (FST) using the procedure of Weir and Cockerham 

(1984) in GENEPOP version 4.0.  In this and subsequent analyses unless noted otherwise, we also 

included five previous samples from what are believed to be the major spawning tributaries for 

migratory bull trout in the Clearwater River drainage (Leary et al. 2012; West Fork Clearwater 

River #3485, Marshall Creek #4386, Deer Creek #4387, Morrell Creek #4388, and East Fork 

Clearwater River #4389).  We also estimated the amount of genetic variation in the tributary 

samples using average expected heterozygosity (He) calculated in GENALEX 6 (Peakall and 

Smouse 2006) and allelic richness (AR) using the program HP-Rare of Kalinowski (2005).  We 

also used two procedures to determine how well individuals could be placed to their sample of 

origin.  First, we used the assignment test of Rannala and Mountain (1997) available in 

GENECLASS2 (Piry et al. 2004).  We determined the likelihood of assignment to a tributary 

using an individual’s assignment score.  This is the highest probability of assignment to a tributary 

divided by the sum of the probability of assignment to all tributaries.  Thus, if an individual was 

assigned only to a single tributary it would have an assignment score of 100 to that tributary.  

Values less than 100 would indicate that the individual had a probability of greater than zero of 

being assigned to two or more tributaries.  The lower the score the less one is sure of the correct 

assignment.  Next, we used the program STRUCTURE (Pritchard et al. 2000, 2007) and set the 

number of groups (K) to 12 and 2.  The former is equal to the number of tributary samples and we 

expected the latter to contrast the Blackfoot and Clearwater river drainages. 

 

For the individuals collected from the Blackfoot River and lakes in the Clearwater River drainage, 

we attempted to determine their tributary of origin by treating them as unknowns and the tributary 

samples as knowns in the assignment test of Rannala and Mountain (1997).  Again, we determined 

the likelihood of assignment to a tributary using an individual’s assignment score.   In the 

analyses, we included individuals that had previously been collected from Lake Inez and Lake 

Alva.         

 

Results and Discussion 

 

Copper Creek Drainage 

 

Samples were collected from the mainstem Cottonwood Creek (N=25) and one of its tributaries 

Snowbank Creek (N=25).  The allele frequencies significantly differed between the two samples at 

three loci.  These differences remained significant at the modified level but, only accounted for a 

relatively small proportion (FST=0.011) of the total amount of genetic variation detected between 

the samples.  Since there was evidence of genetic differences between the samples, they were kept 

separate for further analysis. 

 

Copper Creek  4595 

 

Only alleles characteristic of bull trout were observed in the fish collected from Copper Creek.  

These fish, therefore, were almost certainly bull trout. 
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Snowbank Creek  4596 

 

Only alleles characteristic of bull trout were observed in the fish collected from Snowbank Creek.  

Thus, these fish were almost undoubtedly bull trout. 

 

Presumably because of habitat degradation, until a few years ago bull trout were not encountered 

in Snowbank Creek (Ron Pierce, Montana Fish, Wildlife & Parks, personnel communication).  

After some extensive re-habilitation efforts, bull trout were found in Snowbank Creek.  These fish 

are thought to be derived from those in Copper Creek.  The genetic data are highly concordant 

with this hypothesis.  Of all the pairwise comparisons, these samples have the lowest amount of 

genetic divergence (Table 2).  Furthermore, assignment analyses (Table 3) and STRUCTURE 

(Figure 1) poorly distinguished between these two samples. 

 

Cottonwood Creek Drainage 

 

Fish were collected from the mainstem Cottonwood Creek (N=3) upstream from the PC gate and 

the North Fork Cottonwood Creek (N=11) upstream of Forest Service Road 477.  The allele 

frequencies significantly differed between the samples at one locus.  This difference, however, 

was not significant at the modified level indicating it most likely represented a chance departure 

from homogeneity.  Although these comparisons have weak statistical power to detect evidence of 

genetic differences because of the small sizes, since there was no compelling evidence of genetic 

differences between the samples they were combined into a single North Fork Cottonwood Creek 

sample for further analysis. 

 

North Fork Cottonwood Creek  4597 

 

Of the three fish collected from the mainstem Cottonwood Creek, one (#3) was heterozygous at all 

the diagnostic loci analyzed between bull and brook trout indicating it was a first generation 

hybrid between these fishes.  This fish was eliminated from the sample in subsequent analyses.  

All the other fish in the sample possessed only alleles characteristic of bull trout indicating they 

were almost certainly bull trout. 

 

North Fork Blackfoot River Drainage 

 

Samples were collected from the North Fork Blackfoot River below the Forest Service bridge 

(N=28), above the Lund-Jorgenson Ditch (N=18), and Murphy Springs Creek (N=3).  Based on 

pairwise comparison of the samples, only the allele frequencies between the Murphy Springs 

Creek and the North Fork Blackfoot River fish collected below the bridge significantly differed at 

one locus.  This difference, however, was not significant at the modified level indicating it most 

likely represented a chance departure from homogeneity.  Since there was no compelling evidence 

of genetic differences among the samples they were combined into a single North Fork Blackfoot 

River sample for further analysis. 
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North Fork Blackfoot River  4598 

 

Only alleles characteristic of bull trout were observed in the fish collected from the North Fork 

Blackfoot River.  Thus, these fish were almost undoubtedly bull trout. 

 

Monture Creek Drainage 

 

Within the Monture Creek drainage, fish were collected from Monture Creek (N=37) at the Forest 

Service bridge and in Dunham Creek at river mile 2.3 (N=3) and 4.4 (N=10).  Between the two 

Dunham Creek samples, the allele frequencies significantly differed at two loci.  These 

differences, however, were not significant at the modified level indicating  they likely represented 

chance departures from homogeneity.  Although these comparisons have weak statistical power to 

detect evidence of genetic differences because of the small sizes, since there was no compelling 

evidence of genetic differences between the samples they were combined into a single Dunham 

Creek sample for further analysis. 

 

The allele frequencies significantly differed between the Monture and Dunham Creek samples at 

11 loci.  These differences remained significant at the modified level and accounted for a moderate 

proportion (FST=0.072) of the total amount of genetic variation detected between the samples.  

Since there was good evidence of genetic differences between the Monture and Dunham Creek 

samples they were kept separate for further analysis. 

 

Monture Creek 4599 

 

Only alleles characteristic of bull trout were observed in the fish collected from Monture Creek.  

These fish, therefore, were almost certainly bull trout. 

 

Dunham Creek  4600 

 

Only alleles characteristic of bull trout were observed in the fish collected from Dunham Creek.  

Thus, these fish were almost undoubtedly bull trout. 

 

Poorman Creek Drainage 

 

Samples were collected from two locations in Poorman Creek; above and below a culvert (N=5) 

and below the South Fork Poorman Creek (N=22).  The allele frequencies significantly differed 

between the samples at one locus.  This difference, however, was not significant at the modified 

level indicating it most likely represented a chance departure from homogeneity.  Although these 

comparisons have weak statistical power to detect evidence of genetic differences because of the 

small size for the sample collected above and below the culvert, since there was no compelling 

evidence of genetic differences between the samples they were combined into a single Poorman 

Creek sample for further analysis. 
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Poorman Creek  4601 

 

Only alleles characteristic of bull trout were observed in the fish collected from Poorman Creek.  

These fish, therefore, were almost certainly bull trout. 

 

Blackfoot River Tributary Differences 

 

The allele frequencies differed among all the Blackfoot River tributary samples at all the loci 

analyzed.  These differences remained significant at the modified level and generally accounted 

for better than ten percent of the total genetic variation detected between pairs of samples (Table 

2).  The biggest exception was Copper Creek and Snowbank Creek which were relatively very 

similar but, not identical, to each other.  Considering all the samples, the global FST was 0.1091. 

 

Blackfoot River Johnsrud 2012  4602 

 

In the sample collected from the Johnsrud section of the Blackfoot River in 2012, two individuals 

(#6 and 7) were heterozygous at six of the diagnostic loci between bull and brook trout that were 

analyzed.  At the other diagnostic loci, they were homozygous for alleles characteristic of bull 

trout.  These fish, therefore, appeared to be post first generation backcrosses to bull trout.  The 

remaining fish in the sample possessed only alleles characteristic of bull trout indicating they were 

almost undoubtedly bull trout. 

 

Blackfoot River Johnsrud 2013  4603 

 

In the sample collected from the Johnsrud section of the Blackfoot River in 2013, one individual 

was heterozygous at six of the diagnostic between bull and brook trout that were analyzed (#14).  

At the other diagnostic loci, it was homozygous for alleles characteristic of bull trout.  This fish, 

therefore, appeared to be post first generation backcross to bull trout.  Another fish was 

heterozygous at one diagnostic locus and homozygous for alleles characteristic of brook trout at 

the other diagnostic loci (#15).  Thus, this fish appeared to be a post first generation backcross to 

brook trout.  The remaining fish in the sample possessed only alleles characteristic of bull trout 

indicating they were almost undoubtedly bull trout. 

 

Blackfoot River Scotty Brown Bridge  4604 

 

In the sample collected from the Scotty Brown Bridge section of the Blackfoot River, only alleles 

characteristic of bull trout were observed in all the fish.  These fish, therefore, were almost 

certainly bull trout. 

 

Blackfoot River Wales  4605 

 

In the sample collected from the Wales section of the Blackfoot River, only alleles characteristic 

of bull trout were observed in all the fish.  These fish, therefore, were almost certainly bull trout. 
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Seeley Lake  4606 

 

Among the fish collected from Seeley Lake, one (#2, collected 2009) was heterozygous at all the 

diagnostic loci analyzed between bull and brook trout indicating it was a first generation hybrid 

between these fishes.  All the other fish in the sample possessed only alleles characteristic of bull 

trout indicating they were almost certainly bull trout. 

 

Lake Inez  4607 

 

Among the fish collected from Lake Inez, one (#1, collected 2013) was heterozygous at all the 

diagnostic loci analyzed between bull and brook trout indicating it was a first generation hybrid 

between these fishes.  All the other fish in the sample possessed only alleles characteristic of bull 

trout indicating they were almost certainly bull trout. 

 

Lake Alva  4608 

 

Among the fish collected from Lake Alva, one (#2, collected 2013) was heterozygous at all the 

diagnostic loci analyzed between bull and brook trout indicating it was a first generation hybrid 

between these fishes.  All the other fish in the sample possessed only alleles characteristic of bull 

trout indicating they were almost certainly bull trout. 

 

Rainy Lake  4609 

 

In a previous sample from Rainy Lake, only alleles characteristic of bull trout were observed.  

These fish, therefore, were almost certainly bull trout. 

 

FST, Assignment, and STRUCTURE Results 

 

Considering just the tributaries to the Blackfoot and Clearwater rivers, there tended to be more 

divergence between tributaries from the two drainages than between tributaries within the 

drainages indicating substantial divergence between bull trout in the different drainages (Table 2).  

With a few exceptions (e. g. Copper and Snowbank Creek in the Blackfoot River drainage and the 

West Fork Clearwater River and Marshall Creek in the Clearwater River drainage), however, there 

was also moderate to large levels of genetic divergence between tributaries within each drainage 

(Table 2).  Overall, there appeared to be more divergence among the Clearwater (global 

FST=0.1583) than the Blackfoot (global FST=0.1091) tributaries.  The results from the assignment 

test are highly concordant with the FST estimates.  In general, individuals tended to assign back to 

the tributary from which they were collected with a score of greater than 99 and no individuals 

from the Blackfoot River drainage were mis-assigned to the Clearwater River drainage and vice 

versa (Table 3) suggesting very limited, if any, gene flow between the drainages.  Again the main 

exceptions were Copper and Snowbank Creek in the Blackfoot drainage and the West Fork 

Clearwater River, Marshall Creek, and Deer Creek in the Clearwater drainage. 

 

The results obtained from the STRUCTURE analyses were fairly similar to those obtained from 

FST and the assignment test.  With K=12, all the Blackfoot tributary samples except Copper and 

Snowbank Creek were identified as distinct groups (Figure 1).  Interestingly, only Morrell Creek 



 10 

was identified as a distinct group in the Clearwater drainage.  All the other samples were placed in 

the same group. This is probably, at least partially, a consequence of the greater amounts of 

genetic diversity detected within the Blackfoot than the Clearwater tributaries with the exception 

of Morrell Creek (Table 5). With K=2, the analysis identified the Blackfoot and Clearwater 

tributaries as constituting distinct groups again indicating more divergence between tributaries 

from the different drainages than between those within each drainage.    

 

Assignment of Individuals from the Blackfoot River and Clearwater Lakes to Tributaries 

 

The majority of individuals from the Johnsrud and Scotty Brown Bridge sections of the Blackfoot 

River were assigned to the North Fork Blackfoot River with a score greater than 99 (Table 4).  

Monture Creek accounted for the next highest proportion (0.098) of the fish collected from the 

Johnsrud section followed by Dunham Creek (0.049) and Snowbank Creek (0.033).   These fish 

assigned to these creeks again with generally with a score greater than 99. A fairly substantial 

proportion (0.382) of the fish collected from the Scotty Brown section also assigned to Monture 

Creek with a high degree of certainty (score greater than 99).   

 

 The hybrids collected from the Johnsrud section in 2012 assigned to Snowbank Creek (#6, 

Copper Creek drainage, score=99.995) and Dunham Creek (#7, score=94.059).  The hybrids 

collected from the Johnsrud section in 2013 both assigned to Dunham Creek (#14 score= 89.152; 

#15, score=99.972).  It appears, therefore, that Dunham Creek may be a main source of hybrids in 

the Blackfoot River.  This interpretation must be taken cautiously, however, since fish appearing 

to be of hybrid origin were specifically excluded from the samples.  Thus, hybridization very 

likely may be occurring at a greater extent and be geographically more widespread than the 

present data suggest.  Interestingly, no non-hybridized bull trout were assigned to having 

originated from Dunham Creek. 

 

The Wales section of the Blackfoot River mainly had individuals assigning to the Copper Creek 

drainage but, a fairly substantial proportion (0.375) were assigned to the North Fork Blackfoot 

River.  The majority (0.750) of the fish were assigned to a tributary with a score greater than 99. 

The exceptions involved two fish that assigned to the Copper Creek drainage (score=94.014 and 

85.608). 

 

No bull trout collected from the Blackfoot River were assigned to having originated from the 

North Fork Cottonwood Creek, Dunham Creek, and Poorman Creek.  This suggests that these 

tributaries may largely, if not solely, contain resident bull trout.  Of the drainages definitely 

appearing to contain migratory bull trout, the North Fork Blackfoot River appears to be by far the 

most important in providing fish to the Blackfoot River (74.7%).  Its importance, however, tends 

to decrease as one progresses upstream (Johnsrud 87.7%, Scotty Brown Bridge 61.8%, Wales 

37.5%).  The Copper Creek drainage appears to be overall the least important (5.1%) and 

apparently contributes fish only to the upper reaches of the Blackfoot River.  This should not be 

interpreted to mean we are stating that the drainage does not constitute important spawning habitat 

for migratory bull trout as in the Wales section it apparently accounted for the majority (62.5%) of 

the fish collected. 
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The majority (64.3%) of the fish sampled from Seeley Lake assigned to having originated from 

Morrell Creek all with a score of 100.  The remaining fish assigned to either the West Fork 

Clearwater River (28.6%) or Deer Creek (7.1%).  With the exception of one fish (West Fork 

Clearwater River, score=99.7), these assignments involved scores less than 90 and at times 

substantially so (e.g. 66.253 and 57.115 for two fish assigned to the West Fork Clearwater River).  

In these relatively uncertain situations the alternatives invariably involved the West Fork 

Clearwater River, Deer Creek, or Marshall Creek.   This is probably a consequence of the 

relatively small amount of genetic divergence (FST=0.0825) detected among these tributaries.  The 

F1 hybrid collected from the lake assigned to the West Fork Clearwater River but, not with a high 

degree of certainty (score=84.2).  Based on these results, it appears that Morrell Creek is the major 

contributor of bull trout to Seeley Lake but, the combination of the West Fork Clearwater River, 

Marshall Creek, and Deer Creek also appear to have a substantial contribution. 

 

The majority (87.9%) of the fish collected from Lake Inez also assigned to the West Fork 

Clearwater River.  Most of these assignments were quite certain (score > 0.95) but, seven had 

scores less than 85.  In these cases, the next most likely alternatives involved either Marshall 

Creek or Deer Creek.  The remaining fish in the sample assigned to either Deer Creek or Marshall 

Creek with scores greater than 94 except one fish was assigned to having originated from Deer 

Creek with a score of only 78.7.  The next most likely origin of this fish was identified as the West 

Fork Clearwater River (score=19.4).  Again these results are most likely a reflection of the 

relatively close similarity of the bull trout collected from the West Fork Clearwater River, Deer 

Creek, and Marshall Creek  The F1 hybrid collected from the lake assigned to Deer Creek with a 

reasonable degree of certainty (score=94.1). 

 

Both the West Fork and East Fork Clearwater river drainages appeared to be important 

contributors of bull trout to Lake Alva.  With one exception (West Fork Clearwater=67.7, Deer 

Creek=32.3), the fish assigned to these tributaries with scores greater than 95.  The F1 hybrid 

collected from the lake assigned to Marshall Creek with a high degree of certainty (score=95.5). 

 

Although the sample size was small, the majority (85.7%) of the bull trout sampled from Rainy 

Lake were identified as having originated from the East Fork Clearwater River.  The fish 

identified as having come from Deer Creek is most likely an artifact of the algorithm used.  This 

was the only fish collected from Rainy Lake that possessed the allele Smm22*221 which was at 

relatively low frequency in the East Fork Clearwater River sample compared to the other samples 

in the drainage. Furthermore, at the time of sampling because of the dam at the outlet of Rainy 

Lake it would not be possible for a fish to move from Deer Creek to the lake.  Finally, the 

assignment score to Deer Creek was only 61.3 and the next most likely alternative was the East 

Fork Clearwater River (score 34.7). 

 

Considering all the assignment results from the lakes it appears that Morrell Creek mainly, if not 

solely, contributes bull trout to Seeley Lake.  The West Fork Clearwater River is also an important 

contributor to this lake as well as Lake Inez and Alva.  The East Fork Clearwater River is by far 

the most important, if not sole, source of bull trout to Rainy Lake but, also has a significant 

contribution to Lake Alva. 
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172 134

275 213

284

168 130

317

347

345

339

269

351

341

343

335

337

329

333

289 327

293 328

Sco215* 285 320

309

325

313

301

305

293

297

285

289

347

351

319 253

327

323 271

311 249

315 263

313 253

303 233

307 237

295 229

299 232

287 224

291 228

289 225

282 220

283 221

Locus Bull trout alleles Brook trout alleles

279 217

Omm1128*

Table 1

Alleles at the diagnostic microsatellite loci between bull trout and brook trout.

325

343

331

335

355

Sco102* 164 126

281

261 196

273

184

277

Sco107* 257 192

265

321
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250 190

262

254 194

258 198

242 182

246 186

234 174

238 178

237 148

257 176

164

249 168

Table 1-continued

216

186

190

182

184

178

180

Sfo18* 152 174

158 176

294

306

302

282

286

278

222 162

226 166

214 154

218 158

Sco218* 202 146

210 150

225 140

241 160

Locus Bull trout alleles Brook trout alleles

191

136

261 180

172

229

Sco216* 213 132

270

221

233

265

253

245

266

290

144

152

185

187

274

192

230 170

298
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Copper Snow NF Cotton NF Black Monture Dunham Poorman WF Clear Marshall Deer Morrell

Sample 

Snow 0.0109

NF Cotton 0.1608 0.1644

NF Black 0.0679 0.0651 0.1518

Monture 0.0845 0.0892 0.1443 0.0722

Dunham 0.1066 0.1114 0.1891 0.1056 0.0724

Poorman 0.1101 0.1131 0.2453 0.1592 0.1465 0.1524

WF Clear 0.2485 0.2448 0.2763 0.2363 0.2555 0.3139 0.3737

Marshall 0.2460 0.2392 0.2772 0.2242 0.2481 0.3148 0.3695 0.0502

Deer 0.2985 0.2999 0.3200 0.2709 0.2785 0.3481 0.4092 0.0813 0.1174

Morrell 0.1694 0.1641 0.2088 0.1594 0.1629 0.2153 0.2738 0.1268 0.1160 0.1553

EF Clear 0.3399 0.3419 0.3416 0.3151 0.3283 0.3961 0.4410 0.1898 0.2315 0.2483 0.2158

Table 2

Estimates of FST  between samples of bull trout from the Blackfoot River (Copper Creek, Snowbank Creek, North Fork Cottonwood 

Creek, North Fork Blackfoot River, Monture Creek, Dunham Creek, and Poorman Creek) and Clearwater River ( West Fork 

Clearwater River, Marshall Creek, Deer Creek, Morrell Creek, and the East Fork Clearwater River).

Sample and FST
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Copper Snow NF Cotton NF Black Monture Dunham Poorman WF Clear Marshall Deer Morrell EF Clear

Sample

and

Assignment

Copper 16 10

Snow 9 15 1

NF Cotton 14

NF Black 48

Monture 37

Dunham 2 11

Poorman 27

WF Clear 24 3

Marshall 3 21 3

Deer 4 24

Morrell 33

EF Clear 1 30

Sample

Table 3

Results of assignment test using samples from tributaries to the Blackfoot River and Clearwater River.  Samples as in Table 2.
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Copper Snow Cotton NF Black Monture Dunham Poorman WF Clear Marshall Deer Morrell EF Clear

Sample

Johnsrud 2012 2 29 2 1

Johnsrud 2013 21 4 2

Scotty Brown 21 13

Wales 3 2 3

Seeley Lake 4 1 9

Lake Inez 29 1 3

Lake Alva 12 1 9

Rainy Lake 1 6

Table 4

Results of assignment test of placing bull trout and fish of hybrid origin with brook trout collected from the Blackfoot River (Johnsrud 2012, Johnsrud

2013, Scotty Brown, and Wales) and lakes in the Clearwater River drainage (Seeley Lake, Lake Inez, Lake Alva, Rainy Lake) to tributaries sampled

in the drainage.  Tributaries as in Table 2. Samples in each drainage are listed from downstream to upstream.

Tributary Assigned To
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Sample He AR

Blackfoot Drainage

     Monture 0.700 5.74

    N. F.  Cottonwood 0.661 5.24

     N. F. Blackfoot 0.653 5.85

     Snowbank 0.644 5.39

     Copper 0.634 5.59

     Dunham 0.621 4.44

     Poorman 0.525 3.42

Clearwater Drainage

     Morrell 0.638 5.32

     W. F. Clearwater 0.527 3.94

      Marshall 0.524 3.68

     Deer 0.489 3.28

     E. F Clearwater 0.434 3.25

collected from tributaries to the Blackfoot River and

Clearwater River.

Table 5

Estimates of average expected heterozygosity (He)

and allelic richness (AR) in samples of bull trout
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Figure 1.  Results of STRUCTURE with K=12 using samples from tributaries to the Blackfoot 

River and Clearwater River.  1=Copper Creek.  2=Snowbank Creek.  3=North Fork Cottonwood 

Creek.  4=North Fork Blackfoot River.  5=Monture Creek.  6=Dunham Creek. 7=Poorman Creek.  

8=West Fork Clearwater River.  9=Marshall Creek.  10=Deer Creek.  11=Morrell Creek.  12=East 

Fork Clearwater River 

 

 

 

 

 

 

  


