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Research Update: Disentangling the roles of nutrition, 
brucellosis, and their interactions on reproductive performance 

and demography of the Mulchatna Caribou Herd

Kristin Denryter, PhD, John Crouse, John Landsiedel

Alaska Dept. of Fish and Game 1

Mulchatna Caribou Herd
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Mulchatna Caribou Herd
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Why hasn’t the herd recovered?

Population ecology

• 1st – identify the demographic bottleneck
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Adult female 
survival

Pregnancy 
rates

Calf survival
& recruitment
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Population ecology

• 1st – identify the demographic bottleneck
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Adult female 
survival

Pregnancy 
rates

Calf survival
& recruitment

>90% >90% ~25:100

Population ecology

• 2nd – identify what is creating the bottleneck
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Nutrition/
habitat

Disease Predation
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Population ecology

• 2nd – identify what is creating the bottleneck
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Nutrition/
habitat

Disease Predation

New study 
initiated 2023
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Study area

Longitudinal 
study design
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ID = 1 ID = 1

n = 60n = 60

Time = t Time = t + 1…

October March
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Animal
Indicator

Range assessment—forage quality 
and quantity sampling

Range assessment—tame animals
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Monitoring pregnancy 
and birth
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Analytical 
methods

• Various 
statistical 
tests

• Information 
theoretic 
approach
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Brucella serology

Lactation status (Oct)

Pregnancy status (March)

October body mass

October body fat

October body protein

Overwinter mass change

Overwinter fat change

Overwinter protein change

March body mass

March body fat

March body protein

Birthdate

Early survival

Recruitment to autumn

Predictor 
variables

Response 
variables

Preliminary results – 2023–2024

October 2023
• n = 55 caribou

• 49% lactating
• Seropositivity

• 43% West
• 7% East

March 2024
• n = 56 caribou

• including n = 52 
recaptures

• 96% pregnant
• Seropositivity

• 44% West
• 10% East

16*All results are preliminary*
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Preliminary results – 2024–2025

October 2024
• n = 60 caribou

• 46% adults lactating 

• Seropositivity
• 53% West
• 17% East

February 2025
• n = 60 caribou

• including n = 57 
recaptures

• Pregnancy
• 94% adults 
• 67% yearlings

• Seropositivity results 
not back from lab

17*All results are preliminary*

Collar failures and mortalities 
through 17 June 2025

18

Collar Failures n = 4/71 Mortalities n = 9/71

n = 1

n = 1

n = 2

n = 3
n = 2

n = 3

n = 1
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Results: Winter range (2024)

19

October
March

L = Lactating     
N = Non-lactating

Results: Winter range (2024)

20

October
March

L = Lactating     
N = Non-lactating

Lactation is costly
Gain or maintain fat and protein over winter
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Results: Winter range (2024)
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Results: Winter range (2024)
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Overwinter fat change ~ fat in October
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Results: Winter range (2024)

23Body fat (%) in October
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Results: Winter range (2024)
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Fat in March ~ fat in October
Summer range largely determining condition in: 

late winter • parturition •  early lactation
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Results: 
Winter range

• Winter nutrition not limiting
• Summer range carry-over 

effects
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Results: Nutrition and pregnancy (2024)
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Results: Nutrition and pregnancy (2024)

27

High pregnancy (96% adults 2024, 94% 2025)
67% of yearlings pregnant (2025)
Potential for nutrient flushing?

Results: Brucella seropositivity 
and pregnancy (2024)

28

n = 39

n = 15

n = 2

27
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Results: Brucella seropositivity 
and pregnancy (2025)

29

n = 16

n = 2

n = 39

n = 3

Results: Brucella seropositivity 
and pregnancy (2025)

30

n = 16

n = 2

n = 39

n = 3

Brucella seropositivity did not affect pregnancy
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Results: Birthdate (2024)

31Overwinter change in body mass (kg)
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Results: Birthdate (2024)

32Overwinter change in body mass (kg)
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Every 1 kg increase in mass gain = 
birth ½ day earlier
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Results: Brucella seropositivity, 
and live birth (2024)

33

n = 45

n = 8

Results: Brucella seropositivity, 
and live birth (2024)

34

n = 1 Brucella 
seropositive

n = 7 Brucella 
seronegative

n = 14 Brucella 
seropositive

n = 31 Brucella
seronegative

n = 45

n = 8

33
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Results: Brucella seropositivity, 
and live birth (2025)

35

n = 50

n = 4

Results: Brucella seropositivity, 
and live birth (2025)

36

n = 2 Brucella 
seropositive

n = 2 Brucella 
seronegative

n = 14 Brucella 
seropositive

n = 36 Brucella
seronegative

n = 50

n = 4

35
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Results: Brucella seropositivity, 
and live birth (2025)

37

n = 2 Brucella 
seropositive

n = 2 Brucella 
seronegative

n = 14 Brucella 
seropositive

n = 36 Brucella
seronegative

n = 50

n = 4

Brucella seropositivity did not affect probability 
of being born alive

Results: Early calf survival 
(2024)

38

n = 6

n = 19 n = 23

n = 2
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Results: Early calf survival 
(2025)

39

n = 4

n = 22 n = 21

n = 2

Results: Early calf survival 
(2025)

40

n = 4

n = 22 n = 21

n = 2

Early survival west > east in 2024
Similar in 2025
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Results: Nutrition and early 
calf survival (2024)

41

Results: Nutrition and early 
calf survival (2024)

42

Early survival ~ Body fat * recruitment + area
Lactators 2.3x increase/1 ppt body fat

Non-lactators 1.5x increase/1 ppt body fat
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Results: Nutrition and early 
calf survival (2024)
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Results: Nutrition and early 
calf survival (2024)
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Odds of early survival 2.6x west > east
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Results: Brucella seropositivity 
and early calf survival (2024)

45

n = 1

n = 7

n = 28 n = 14

Results: Brucella seropositivity 
and early calf survival (2025)
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n = 4

n = 29 n = 14

n = 2
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Results: Brucella seropositivity 
and early calf survival (2025)

47

n = 4

n = 29 n = 14

n = 2

Brucella seropositivity did not affect early 
survival

Results: Recruitment to autumn 
(recapture subsample; 2024)
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n = 16

n = 8n = 8

n = 16

47

48



RC 3 Tab 1.2

25

Results: Recruitment to autumn 
(recapture subsample; 2024)

49

n = 16

n = 8n = 8

n = 16

Similar to 2023
Odds of recruitment ~4x greater in west vs. east

Results: Nutrition and 
recruitment to autumn (2024)
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Results: Nutrition and 
recruitment to autumn (2024)
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Body fat did not affect recruitment

Results: Brucella seropositivity 
and recruitment to autumn 

(2024)
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n = 19
n = 16 n = 8

n = 5
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Results: Brucella seropositivity 
and recruitment to autumn 

(2024)

53

n = 19
n = 16 n = 8

n = 5Brucella seropositivity did not affect recruitment

Summary—demographic 
bottleneck
• Demographic bottleneck is calf survival and 

recruitment
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Adult female 
survival

Pregnancy 
rates

Calf survival
& recruitment

>90% >90% ~25:100
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Summary—cause of demographic 
bottleneck
• Nutrition and disease are not limiting 

demographic rates or recovery of the 
Mulchatna Caribou Herd

• Most likely cause of bottleneck is predation
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Nutrition/
habitat

Disease Predation

Questions?
Kristin.Denryter@alaska.gov
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