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Look the same: ♂ and ♀

-10 0 10 20 30

-2
0

-1
0

0
10

20

PC1

PC
2

WeightCulmenC_width

Wing

Tarsus_LTarsus_wHallux
Middle_Toe

Black = Female
Red = Male Sexed genetically:

Sexed using blood samples





• Agriculture
• Differences: 

• North à South

• Development = Waste

• Aviation Routes



36 strikes 
2000 – 2019

Mean ± 95% CI

• Time of the day 13:21 (12:32 – 14:01)

• Altitude m AGL:  253 (192 - 355)

• Altitude ft AGL:  830 (629 - 1164)









538 wing-tagged (410 BLVUs, 128 TUVUs)
47 GPS-tagged (28 BLVUs, 19 TUVUs)* only 37 tags working



REPORT A WING TAGGED 
VULTURE

Please report wing-tagged vultures to Dr 
Scott Rush at Mississippi State

Tel: 662-325-0762
Email: scott.rush@msstate.edu

Please include date, location and the 
number on the tag.



Sex ratios by site



Mass by age and sex



Age ratios by site
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Wing-tagged dispersal (294 resighting  records)





Golden Triangle / West Point

918 vultures 95% CI: 827 – 1,019

Per month: 224 vultures

Pine Ridge / Meridian

1,666 vultures 95% CI: 1,519 – 1,828 birds 

Per month: 313 vultures

Mark-Recapture Population Estimates
January 2020 – January 2022

POPAN: formulation of Jolly-Seber Models



GPS-tagged vulture dispersal (>1.9M GPS fixes)



BLVU
GTR birds and ASY ♀ (Meridian)

move greatest distances

TUVU
Much seasonal 

immigration/emigration, 
especially Meridian



Movements by Season

A. Spring, B. Summer, C. Fall, D. Winter



Flying performance relative weather conditions



Flying performance relative weather conditions



Average flight altitude



Average flight altitude



Vulture recursions (Day)

A.Spring 
B.Summer
C.Fall
D.Winter



Vulture recursions (Night)

A.Spring 
B.Summer
C.Fall
D.Winter



Day Night

A. Spring, B. Summer, C. Fall, D. Winter

Vulture recursions (Day vs. Night)



Vultures recursions



Vultures recursions



Vultures recursions



Vultures diurnal roosting sites



Vultures diurnal roosting sites



Vultures diurnal roosting sites



Vultures nocturnal roosting sites



Vultures nocturnal roosting sites



Vultures nocturnal roosting sites
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Black = GTR
Red = Meridian
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Biochemical Indices



Meridian by sex of BLVU
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Meridian by age

Aspartate Aminotransferase 
(AST)

Indicative of liver, heart, 
skeletal, brain, and kidney 
activity
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Stress and catabolism

Cholinesterase
Meridian, high stress across ages

Cholinesterase
Males, high stress across ages

Creatinine
GTR, movement across ages
Meridian, highest in ASY

Cholinesterase Cholinesterase Creatinine



By age and location

*Sam Zhang, Macaulay Library



Corticosteroid and sex
ratios

Female Male







Chlamydia psittaci
• Lethal, intercellular bacteria
• Most often in birds, can affect people
• Can spread through direct contact or aerosolize 
• Can be treated with antibiotics



Bacteria: Genes and antibiotic resistanceAntibiotic Resistant Bacteria



Estradiol 
concentrations n = 4

n = 2

n = 24

n = 6

Anderson et al. 1993. MN Extension Service AG-FO-5513-C



Is Food Limiting?

BLVU consumes ~ 700 g / day
Avg. 300 birds / day at site

300 birds * 700 g / bird = 210,000 g / day
Consume ~ 463 lbs / day

~ 30 trucks day enter site
~ 8 tons material / truck 
If 5 % of each truck is edible (by vultures)
30 * 8 * 0.05 = 12 tons / day

12 tons = 24,000 lbs edible /day

Example: Pine Ridge
Birds consume only ~ 2 % of available / day





Sources of known 
mortality



Remove/limit 
potential 
nest sites







Where and why, vultures?



Translocations: What do they use and why?



Adaptable


