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Brucella abortus
– Gram negative 

– One of six traditionally 
recognized Brucella 
species

• (B. abortus, B. canis, B. 
melitensis, B. neotomae, 
B. ovis, B. suis)

– Host species:  cattle, 
bison, elk

– Disease: Abortion, 
Reproductive Problems



Safeguarding Animal Health

USDA Brucellosis Eradication 

Program
• Program Inception -

1934

• February 2008 – all 

50 states Class Free

– May 2008 – MT 

identified positive herd

– July 2008 – WY 

identified positive herd
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Brucellosis Eradication Program

Class A Status
Free 6-10 yrs

Free 11-15 yrs

Free 16-20 yrs

Free 1-5 yrs

Free Current Year

State Classification Status 

March 1, 2009

Free 21+ yrs
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Greater Yellowstone Area

Montana

Wyoming

Idaho
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Wildlife Reservoir 

• Yellowstone National Park

– Endemic for Bison and Elk
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Brucella – genotyping
• Biovar determination: 

phenotypic analysis 

• Highly homogeneous

– 90%DNA/DNA 
homology

• Recently: MLVA, SNP 
detection
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MLVA Analysis 

• PCR-based genotyping method

• MLVA = Multi Locus VNTR Analysis

• VNTR = Variable Number Tandem Repeats

• Other terms: minisatellites, HOOF-Prints, exact tandem 

repeats, etc.

Strain 1

Strain 2

5 bp 5 bp 5 bp

5 bp 5 bp 5 bp 5 bp
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MLVA Loci Used
Locus

Repeat 

Size (bp)

No. 

Alleles

Simpson’s 

Diversity Index

HOOFprint 1* 8 11 0.53

HOOFprint 3* 8 5 0.69

HOOFprint 4* 8 9 0.71

HOOFprint 8* 8 6 0.22

VNTR 2# 8 5 0.40

VNTR 5A# 8 3 0.51

VNTR 5B# 8 7 0.69

VNTR 16# 5 3 0.49

VNTR 17# 8 3 0.25

VNTR 21# 13 3 0.43

*Bricker, et al., 2003. BMC Microbiol. 3:15.
# Whatmore, et. al., 2006. J. Clin. Microbiol. 44:1982.
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Brucella abortus strains
• 106 Wildlife Isolates from 

WY, MT, ID, SD (2000-
2009)

– 28 elk (2002-2009)

– 78 bison (2000-2009)

• 7 Cattle Isolates

– 1 – MT 2008 

– 2 – WY – 2008

– 4 – ID – 2002
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Bozeman talk (106 entries)

Pearson correlation

MLVA 21
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NVSL TB #
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YNP

Corwin Springs

Yellowstone National Park

Yellowstone National Park

Yellowstone National Park

University of Montana

Yellowstone National Park

Rhyan, Dr. Jack (Nat'l WL Res Ctr)

Yellowstone National Park

Montana Fish Wildlife & Parks

Yellowstone National Park

YNP

University of Montana

APHIS, VS 

Yellowstone National Park

YNP

YNP

Rhyan, Dr. Jack (Nat'l WL Res Ctr)

Rhyan, Dr. Jack (Nat'l WL Res Ctr)

Yellowstone National Park

Rhyan, Dr. Jack (Nat'l WL Res Ctr)

Yellowstone National Park

Yellowstone Natioinal Park: Rick Wallen

University of Montana

Yellowstone National Park

University of Montana

USDA/APHIS/VS

Rhyan, Dr. Jack (Nat'l WL Res Ctr)

Animal Health Labs

Yellowstone National Park

Yellowstone National Park

Rhyan, Dr. Jack (Nat'l WL Res Ctr)

Yellowstone National Park

Yellowstone National Park

Anderson, Neil (MFWP)

Yellowstone National Park

Yellowstone National Park

University of Montana

Yellowstone National Park

Yellowstone National Park

University of Montana

Yellowstone National Park

Yellowstone National Park

Yellowstone National Park

Yellowstone National Park

University of Montana

Yellowstone National Park    West Yellowstone

Rhyan, Dr. Jack (Nat'l WL Res Ctr)

Yellowstone National Park

Yellowstone National Park

Yellowstone National Park

Rhyan, Dr. Jack (Nat'l WL Res Ctr)

Yellowstone National Park

Bison Quarantine Study

Bison Quarantine Feasibility Study

USDA/APHIS/VS

Yellowstone Park

Bison Quarantine Study

Yellowstone National Park

Rhyan, Dr. Jack (Nat'l WL Res Ctr)

Yellowstone National Park

Yellowstone National Park

Yellowstone National Park

Rhyan, Dr. Jack (Nat'l WL Res Ctr)

ID Dept. of Fish & Game Wildlife Lab

Rhyan, Dr. Jack (Nat'l WL Res Ctr)

Zeman, David

Zeman, David

Zeman, David

Yellowstone National Park

Zeman, David       Brookings

Zeman, David

Zeman, David       Brookings

Zeman, David

USDA

Montana Fish Wildlife & Parks

Anderson, Neil

Neil Anderson

Idaho Fish & Game Wildlife Lab

APHIS, VS                            Corwin Springs

Fish, Wildlife & Parks

Anderson, Neil (MFWP)

Edwards, Hank

Edwards, Hank

IDFG Wildlife Health Lab-Caldwell

Idaho Dept. of Fish & Game

Wyoming Game and Fish Dept.

ID Dept of Fish & Game        Caldwell

ID Dept of Fish & Game        Caldwell

Wyoming Game and Fish Dept.

Wyoming Game and Fish Dept

ID. Dept. of Fish & Game Wildlife Lab

Anderson, Neil (MFWP)

Yellowstone National Park

Yellowstone National Park

Yellowstone National Park

Yellowstone National Park

Rhyan, Dr. Jack (Nat'l WL Res Ctr)

Yellowstone National Park

Edwards, Hank

Anderson, Neil (MFWP)

Wyoming Game and Fish Dept.

Wyoming Game and Fish Dept.
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Bacterial ID

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1, st.

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 4

B. abortus bv. 4

B. abortus bv. 4

B. abortus bv. 4

B. abortus bv. 4

B. abortus bv. 4

B. abortus bv. 4

B. abortus bv. 4

B. abortus bv. 1

B. abortus bv. 4

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 4

B. abortus bv. 1

B. abortus

B. abortus

Epidemiology

Mammoth Hot Spri.

Yellowstone Natio.

Bison quarantine s.

Bozeman

Mammoth Hot Spri.

Yellowstone Natio.

Corwin Springs

Yellowstone Natio.

Mammoth Hot Spri.

Bison quarantine s.

Bison quarantine s.

Bison quarantine s.

fetus

Yellowstone Natio.

John Treanor - Su.

Yellowstone Natio.

Belgrade, MT

Bison quarantine s.

Conant Creek

Bison quarantine s.

John Treanor - Su.

Yellowstone Natio.

Yellowstone Natio.

Yellowstone Natio.

Bison quarantine s.

Bison quarantine s.

seropositive YNP b.

YNP B. abortus-ex.

Corwin Springs, Be.

Yellowstone bison .

seropositive YNP b.

Bison quarantine s.

John Treanor - Su.

John Treanor - Su.

Bison quarantine s.

Canyon, ID

Bison quarantine s.

Bozeman

Conant Creek

Corwin Springs

South Fork Indian.

Rainey Creek - Fe.

Rainey Creek - Fe.

Rainey Creek - Jun.

Rainey Creek - Jun.

elk fetus from Fran.

Rainey Creek - Fe.

Rainey Creek - Fe.

elk fetus from Fran.

elk fetus from Fran.

Rainey Creek - Fe.

John Treanor - Su.

Bison quarantine s.

John Treanor - Su.

from vaginal implan.

from vaginal implan.

SD bison

ID elk



bison

elk
elk bison bison, bison

bison

elk

elk

elk

elk
elk

elk

elk

elk, elk, elk, elk

bison, bison

bison

elk

elk

elk

elk

elk

bison

elk

elk

bison
bison, bison

bison
bison, bison, bison

bison, bison

bison, bison

bison, bison

bison

bison

bison
bison

elk, elk, elk, elk

elk

elk

bison

elk

bisonbison

bisonbison, bison, bison, bison, bison

bison, bison, bison, bison

bison, bison

bison

bison

bison
bison

bisonbison

bison

bison

bisonbison

bison

bison

bisonbison
bison

bison

bison

bison

bison

bison

bison

bison, bison, bison
elk

bison

bison

bison
bison

bison

bison

bison, bison, bison

bison
bison

bison

SD bison

ID elk
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8 3 8 2 4 3 6 3 7 13

8 3 9 2 4 3 6 3 7 13

8 3 7 2 4 3 5 3 6 11

8 3 7 2 4 3 5 3 6 11

8 3 7 2 4 3 5 3 6 11

7 3 6 2 4 3 6 3 6 11

8 3 7 2 4 3 6 3 6 12

8 3 6 2 4 3 5 3 6 13

7 4 6 2 4 3 4 3 6 10

9 4 8 2 4 3 5 3 6 11

9 4 7 2 4 3 5 3 6 11

9 4 8 2 4 3 6 3 6 11

10 3 7 2 4 3 4 3 6 12

9 4 5 2 4 3 5 2 6 11

9 3 6 2 4 3 6 3 6 11

7 3 4 2 4 3 6 3 6 12

7 3 4 2 4 3 6 3 6 12

7 3 4 2 4 3 6 3 6 12

7 3 4 2 4 3 6 3 6 12

7 3 4 2 4 3 6 3 6 12

6 3 6 2 4 3 6 3 6 13

6 3 8 2 4 4 5 3 6 10

8 3 9 2 4 3 7 3 6 12

5 3 6 2 4 3 5 3 6 10

5 3 6 2 4 3 5 3 6 9

6 3 8 2 4 3 5 3 7 13

5 3 8 2 4 3 5 3 7 11

4 3 8 2 4 3 5 3 7 11

11 3 12 2 4 3 6 3 6 8

9 3 12 2 4 3 4 3 5 9

7 3 9 2 4 3 5 3 6 8

11 3 9 2 4 3 5 3 6 7

9 3 7 2 4 3 4 3 6 6

9 3 7 2 4 3 4 2 6 7

14 3 9 2 4 3 5 3 6 9

8 3 6 2 4 3 5 3 6 6

11 3 6 2 4 3 5 3 6 6

10 5 7 2 4 3 6 3 6 6

11 5 6 2 4 3 6 3 6 9

10 4 6 2 4 3 7 3 6 10

11 3 7 2 4 3 5 3 6 10

12 3 7 2 4 3 5 3 6 11

11 3 6 2 4 3 5 3 6 9

14 4 6 2 4 3 5 3 6 11

8 3 7 2 4 3 4 2 6 8

8 3 6 2 4 3 4 3 6 8

8 2 3 2 4 3 4 3 4 6

8 2 3 2 4 3 4 3 4 6

8 2 3 2 4 3 4 3 4 6

12 3 3 2 4 3 4 3 6 10

6 2 3 2 4 3 4 3 4 6

6 3 3 2 4 3 5 3 5 5

6 3 3 2 4 3 5 3 5 5

6 3 3 2 4 3 5 3 5 5

7 3 3 2 4 3 5 3 5 5

7 3 3 2 4 3 5 3 5 5

9 3 4 2 4 3 6 3 5 4

9 3 4 2 4 3 6 3 5 4

9 3 4 2 4 3 6 3 5 4

9 3 4 2 4 3 6 3 5 4

10 3 4 2 4 3 6 3 5 4

10 3 4 2 4 3 6 3 5 4

6 4 2 2 4 3 2 3 7 4

12 5 8 2 3 6 3 7 5 4

2 7 3 2 4 3 3 3 5 9

2 7 3 2 4 3 3 3 5 10

1 7 3 2 4 3 3 3 5 10

2 6 3 2 4 3 3 3 5 7

2 6 3 2 4 3 3 3 5 7

2 6 3 2 4 3 3 3 5 7

2 6 3 2 4 3 3 3 5 7

2 7 3 2 4 3 3 3 5 8

2 7 3 2 4 3 3 3 5 8

2 7 3 2 4 3 3 3 5 8

2 7 3 2 4 3 3 3 5 8

2 7 3 2 4 3 3 3 4 8

2 7 3 2 4 3 3 1 5 8

3 5 4 2 3 3 4 3 4 7

0 5 3 2 3 3 5 3 5 7

2 4 4 2 3 3 4 3 4 5

2 8 4 2 4 3 3 3 5 4

2 8 4 2 4 3 3 3 5 4

2 7 4 2 4 3 3 3 5 4

2 7 4 2 4 3 3 3 5 4

2 7 4 2 4 3 3 2 5 4

2 6 4 2 4 3 3 3 5 4

2 8 3 2 3 3 3 3 5 4

2 9 3 2 3 3 3 3 5 4

2 5 3 2 5 3 4 3 6 4

2 4 3 2 5 3 5 3 5 4

1 3 7 2 3 3 8 3 5 5

1 3 7 2 3 3 8 3 5 5

2 3 7 2 3 3 8 3 5 5

2 5 5 2 3 3 9 3 4 5

1 4 6 2 3 3 5 3 5 5

1 4 6 2 3 3 5 3 5 5

1 4 6 2 3 3 5 1 5 5

1 4 6 2 3 3 5 1 5 5

6 6 8 2 4 3 8 3 7 5

7 5 8 2 4 3 8 3 8 6

2 3 7 2 3 3 5 3 4 9

2 3 10 2 3 3 5 3 4 10

3 3 8 2 4 3 6 3 6 10

4 4 11 2 4 3 5 3 6 11

2 3 2 3 4 5

2 3 10 2 3 4 5 4 9

2 3 3 2 3 3 5 3 4 9

2 3 3 2 4 3 6 3 6 12

1 2 4 2 3 3 6 3 4 9

1 2 4 2 3 3 7 3 4 9

2 4 4 2 3 3 5 3 4 9

2 4 5 2 3 3 5 3 4 11

2 3 6 2 3 4 5 4 10
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.
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NVSL Accession

553707

567648

560170

560172

560172

553663

562880

561953

372194

539969

562881

554884

553670

391747

560172

553707

553707

561953

561953

567486

561953

368292

432543

553656

563905

553671

555415

561953

561953

567488

555145

372194

588409

372442

563907

553674

560760

560769

553658

560170

562877

562880

567484

553675

371106

561953

372442

372442

372442

561953

372442

426555

436720

453922

419836

426558

560765

561953

563907

563907

560173

561953

243781

561953

575556

557690

557690

365387

365387

575555

575556

278724

300438

180373

588409

590672

596921

562877

563905

555996

560172

561953

563907

339944

588409

575556

575556

337359

337359

337359

560760

337359

337359

337359

337359

378788

539969

510469

179599

370006

560169

179599

179599

163343

382426

339944

339944

370796

589401

179599

NVSL ID
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.

.

.
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.

.

.
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.

.

NVSL TB #

08-0405

08-1256

08-0848

08-0857

08-0861

08-0386

08-0970

08-0921

05-1001

08-0151

08-0973

08-0410

08-0389

05-1282

08-0860

08-0404

08-0406

08-0922

08-0933

08-1220

08-0926

05-0822

06-0402

08-0382

08-1101

08-0390

08-0423

08-0929

08-0934

08-1228

08-0416

05-0999

09-0286

05-1008

08-1108

08-0392

08-0869

08-0913

08-0383

08-0849

08-0953

08-0966

08-1212

08-0393

05-0911

08-0930

05-1002

05-1003

05-1005

08-0928

05-1007

06-0281

06-0429

06-0887

06-0168

06-0279

08-0893

08-0923

08-1107

08-1107

08-0864

08-0923

03-0072

08-0924

09-0005

08-0666

08-0665

05-0756

05-0757

09-0004

09-0006

00-0677

00-0678

04-0003

04-0196

02-0246

00-0668

09-0295

09-0354

09-0443

08-0955

08-1103

08-0440

08-0859

08-0927

08-1106

05-0014

09-0298

09-0007

09-0008

05-0006

05-0007

05-0004

08-0870

05-0002

05-0005

05-0001

05-0003

05-1132

08-0187

02-0124

02-0236

05-0900

08-0843

02-0235

02-0237

02-0123

05-1143

05-0018

05-0019

05-0908

09-0328

02-0241

Animal species

bison

Bison

Bison

Bison

Bison

bison

Bison

Bison

Bison

elk

Bison

bison

bison

bison

Bison

bison

bison

Bison

Bison

Bison

Bison

Bison

bison

bison

Bison

bison

bison

Bison

Bison

Bison

cattle

Bison

Elk

Bison

Bison

bison

Bison

Bison

bison

Bison

Bison

Bison

Bison

bison

Bison

Bison

Bison

Bison

Bison

Bison

Bison

bison

bison

bison

bison

bison

Bison

Bison

Bison

Bison

Bison

Bison

elk

Bison

Elk

cattle

Cattle

elk

elk

Elk

Elk

elk

elk

elk

elk

elk

elk

Elk

Elk

Elk

Bison

Bison

Bison

Bison

Bison

Bison

Elk

Elk

Elk

Elk

Bison

Bison

Bison

Bison

Bison

Bison

Bison

Bison

Bison

elk

elk

cattle

Bison

Bison

cattle

cattle

elk

bison

Elk

Elk

elk

Elk

cattle

Owner

YNP

Corwin Springs

Yellowstone National Park

Yellowstone National Park

Yellowstone National Park

University of Montana

Yellowstone National Park

Rhyan, Dr. Jack (Nat'l WL Res Ctr)

Yellowstone National Park

Montana Fish Wildlife & Parks

Yellowstone National Park

YNP

University of Montana

APHIS, VS 

Yellowstone National Park

YNP

YNP

Rhyan, Dr. Jack (Nat'l WL Res Ctr)

Rhyan, Dr. Jack (Nat'l WL Res Ctr)

Yellowstone National Park

Rhyan, Dr. Jack (Nat'l WL Res Ctr)

Yellowstone National Park

Yellowstone Natioinal Park: Rick Wallen

University of Montana

Yellowstone National Park

University of Montana

USDA/APHIS/VS

Rhyan, Dr. Jack (Nat'l WL Res Ctr)

Rhyan, Dr. Jack (Nat'l WL Res Ctr)

Yellowstone National Park

AB herd

Yellowstone National Park

Anderson, Neil (MFWP)

Yellowstone National Park

Yellowstone National Park

University of Montana

Yellowstone National Park

Yellowstone National Park

University of Montana

Yellowstone National Park

Yellowstone National Park

Yellowstone National Park

Yellowstone National Park

University of Montana

Yellowstone National Park    West Yellowstone

Rhyan, Dr. Jack (Nat'l WL Res Ctr)

Yellowstone National Park

Yellowstone National Park

Yellowstone National Park

Rhyan, Dr. Jack (Nat'l WL Res Ctr)

Yellowstone National Park

Bison Quarantine Study

Bison Quarantine Feasibility Study

USDA/APHIS/VS

Yellowstone Park

Bison Quarantine Study

Yellowstone National Park

Rhyan, Dr. Jack (Nat'l WL Res Ctr)

Yellowstone National Park

Yellowstone National Park

Yellowstone National Park

Rhyan, Dr. Jack (Nat'l WL Res Ctr)

ID Dept. of Fish & Game Wildlife Lab

Rhyan, Dr. Jack (Nat'l WL Res Ctr)

Wyoming Game and Fish Dept.

ZR herd

ZR herd

ID Dept of Fish & Game        Caldwell

ID Dept of Fish & Game        Caldwell

Wyoming Game and Fish Dept.

Wyoming Game and Fish Dept

IDFG Wildlife Health Lab-Caldwell

Idaho Dept. of Fish & Game

ID. Dept. of Fish & Game Wildlife Lab

Anderson, Neil (MFWP)

Anderson, Neil

Neil Anderson

Yellowstone National Park

Yellowstone National Park

Yellowstone National Park

Yellowstone National Park

Rhyan, Dr. Jack (Nat'l WL Res Ctr)

Yellowstone National Park

Edwards, Hank

Anderson, Neil (MFWP)

Wyoming Game and Fish Dept.

Wyoming Game and Fish Dept.

Zeman, David

Zeman, David

Zeman, David

Yellowstone National Park

Zeman, David       Brookings

Zeman, David

Zeman, David       Brookings

Zeman, David

USDA

Montana Fish Wildlife & Parks

Animal Health Labs

WA herd

Yellowstone National Park

Yellowstone National Park

WA herd

WA herd

Idaho Fish & Game Wildlife Lab

APHIS, VS                            Corwin Springs

Edwards, Hank

Edwards, Hank

Fish, Wildlife & Parks

Anderson, Neil (MFWP)

WA herd

State

MT

MT

WY

WY

WY

MT

WY

WY

WY

MT

WY

MT

MT

MT

WY

MT

MT

WY

WY

WY

WY

WY

WY

MT

MT

MT

MT

WY

WY

WY

MT

WY

MT

WY

MT

MT

WY

WY

MT

WY

WY

WY

WY

MT

MT

WY

WY

WY

WY

WY

WY

MT

MT

MT

MT

MT

WY

WY

MT

MT

WY

WY

ID

WY

WY

WY

WY

ID

ID

WY

WY

ID

ID

ID

ID

ID

ID

MT

MT

MT

WY

MT

WY

WY

WY

MT

WY

MT

WY

WY

SD

SD

SD

WY

SD

SD

SD

SD

MT

MT

ID

ID

WY

WY

ID

ID

ID

MT

WY

WY

MT

MT

ID

Animal ID

.
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.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

Bacterial ID

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1, str.

B. abortus bv. 1

B. abortus bv. 4

B. abortus bv. 4 

B. abortus bv. 4

B. abortus bv. 4

B. abortus bv. 4

B. abortus bv. 4

B. abortus bv. 1

B. abortus bv. 4

B. abortus bv. 4

B. abortus bv. 4

B. abortus bv. 4

B. abortus bv. 4

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 4

B. abortus bv. 1

B. abortus

B. abortus

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

B. abortus bv. 1

Epidemiology

Mammoth Hot Spri.

Yellowstone Nationa.

Bison quarantine st.

Bozeman

Mammoth Hot Spri.

Yellowstone Nationa.

Corwin Springs

Yellowstone Nationa.

Mammoth Hot Spri.

Bison quarantine st.

Bison quarantine st.

Bison quarantine st.

fetus

Yellowstone Nationa.

John Treanor - Su.

Yellowstone Nationa.

Belgrade, MT

Bison quarantine st.

Bison quarantine st.
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Conclusions
• Multiple Wildlife Strains in 

GYA population

• May be different strains 

within the same species 

(e.g. bison vs. elk)

• Recent cattle isolates 

appear to cluster with 

wildlife strains from GYA 

area
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Future Studies

• Determine 

epidemiological origin 

of wildlife strains (e.g. 

is there a correlation 

between bison/elk 

herds and strain 

type?)

• Continue developing 

db for comparison
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