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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
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Previous work 2020-2022

Increasing severity of
nutritional limitation
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| Alaska Dept, of Fish and Game. unpublished data

Previous work 2020-2022

Increasing severity of
nutritional limitation
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Previous work 2020-2022

Previous work 2020-2022
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v'High seropositivity of Brucella in WMCH
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New study initiated

2023

Winter range?

* Nutrition and disease

effects on:
* Pregnancy?
* Live birth?

* Early calf survival?
* Calfrecruitment?

MCH boundary
[ March 2024 Capture Area
[ October 2023 Capture Area
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Longitudinal Time =t Time=t+1...
study design

October March
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Monitoring pregnancy
and birth
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Analytical
methods

* Various
statistical
tests

* Information
theoretic
approach

Response
variables

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
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Preliminary results — Year 1

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

*All results are preliminary*
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Collar failures and

mortalities

Collar Failures n =4/69 Mortalities n =5/69

[_ Battery Life [ Factory Issue Olher‘ | N Bear NN Unknown [ Wolf
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Results: Winter range
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Results: Winter range

v'Lactation is costly
v'Gain or maintain fat and protein over winter

East West

L = Lactating .
N = Non-lactating Geographic area .
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Results: Winter range
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Results: Winter range
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Results: Winter range
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Results: Winter range

+ Non-lactating * |actating |

v'Fat in March ~ fat in October
v'Summer range largely determining condition in:
late winter e parturition ¢ early lactation

T
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* Winter nutrition not limiting

Results:

Winter range * Summer range carry-over

effects
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Results: Nutrition and pregnancy
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Results: Nutrition and pregnancy

v'High pregnancy (96% adults, 100% 2-year-olds)
v'Potential for nutrient flushing?

10 15
Body fat (%) in October
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Results: Brucella seropositivity

and pregnancy

Seronegative Seropositive
n=2
n=39
n=15
Not pregnant
Pregnant

25

Results: Brucella seropositivity
and pregnhancy

Seronegative Seropositive

n=2

v'Brucella seropositivity did not affect pregnancy

Not pregnant
Pregnant

26
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Results: Birthdate
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Results: Birthdate

v'Every 1 kg increase in mass gain =
birth 72 day earlier

30-Apr

-10 0 10 20
Overwinter change in body mass (kg)
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Results: Nutrition,
seropositivity, and live birth

Unknown [ Alive

29
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Results: Nutrition,
seropositivity, and live birth

Unknown [ Alive

n=1 Brucella
seropositive
n=7 Brucella
seronegative

n=14 Brucella
seropositive

n =31 Brucella
seronegative

30

30
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Results: Nutrition,
seropositivity, and live birth

n =1 Brucella
seropositive
n=7 Rriiralla

v'Brucella seropositivity did not affect probability
of being born alive

n =31 Brucella
seronegative

Unknown Alive
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Results: Early calf survival

East West
n=19 n=23
I Di=d Survived
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Results: Early calf survival

v'Early survival west > east

I Di=d Survived
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Results: Nutrition and early

calf survival
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Results: Nutrition and early
calf survival

Lactating Non-lactating
- +H =N s +E 8 . L

v'Early survival ~ Body fat * recruitment + area
v'Lactators 2.3x increase/1 ppt body fat
v'"Non-lactators 1.5x increase/1 ppt body fat
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Results: Nutrition and early

calf survival

East West

1.0

Probability of early
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Results: Nutrition and early
calf survival

5 1IO 1I5 2IO I5 1IO 1I5 2I0
Body fat (%) in October

37

Results: Brucella seropositivity

and early calf survival

Brucella seronegative Brucella seropositive

~—n) = ]

Died Survived
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Results: Brucella seropositivity
and early calf survival

Brucella seronegative Brucella seropositive

~—n) = ]

v'Brucella seropositivity did not affect early
survival

Died Survived
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Results: Recruitment to
autumn (recapture subsample)

East West

I Did not recruit Successfully recruited
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Results: Recruitment to
autumn (recapture subsample)

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

I Did not recruit Successfully recruited
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Results: Nutrition and

recruitment to autumn

e
-

- & & & * * L R B I ] * - *

0.5

Recruitment

—* & & & * & * [ 2R B J L ] * - *

5 10 15 20 5 10 15 20

0.0

Body fat (%) in October

42

21



RC 4 Tab 4.3

Results: Nutrition and
recruitment to autumn

LN & & * & * [ 2R B J L ] * - *

5 10 15 20 5 10 15
Body fat (%) in October

20

43

Results: Brucella seropositivity

and recruitment to autumn

Brucella seronegative Brucella seropositive
n=16 n=_8
Successfully recruited Did not recruit
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Results: Brucella seropositivity
and recruitment to autumn

Brucella seronegative Brucella seropositive

v'Brucella seropositivity did not affect recruitment

Successfully recruited Did not recruit
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Year 1
summary—
nutrition

* Complex nutritional
picture

* Summer vs. winter

* Birthdate, early calf
survival

* Confounding
effects?

* Nutrition
interactions

46




RC 4 Tab 4.3

Year 1
summary—
Brucella
seropositivity

* Issues with
seropositivity

* No effects on
demographic
rates

* Other work
ongoing

a7

Year 1 summary—
demographic rates

* High pregnancy rates

* High survival of adult
females

* High recruitmentin
west

48
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Other
observations...

* Benefits to early
birth?

* Birth timing and

risk
49
Next steps
Lad Mule deer
A=0.63 + 0.055 x IFBFat
* Continues 12
through 2026
1] -
5
* Additional —
0.8 1
analyses
0.6 -

* Population
modeling work

4 6 8 10
Mean March IFBFat (%)

Monteith et al. 2014 Wild. Mono. 186
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Questions?

Kristin.Denryter

alaska.gov

51

26



