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The American badger (Taxidea faxus) is a Species of Special Concern in California.
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Presenter
Presentation Notes
Thank you Margaret, for inviting me to give this lecture, really feel privileged to be here.  And thank you all for coming.  I’m always happy to see a few folk interested in badgers.  When I started my research on badgers 10/11  years ago, it seemed like whenever I mentioned the word badger, people had to stop and think for a moment.  You don’t often think about them.  Of course, nowadays, since Randall’s commentary on the honey badger went viral, everyone thinks that is what I studied.  The work I describe here is from my time as a graduate student at UCD; now 7 years ago.  I currently work at Great Ecology, so if you want to find me after this lecture, that’s where I’ll be.


Overview

1. The global badger
2. Natural history

3. The American badger in California
— Population distribution
— Ranging behavior
— Threats
— Management
— Conservation status
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As an overview of what I want to talk to you all about today, I’m going to start from 30,000 ft. level and talk about badgers in a global context.  There are several types of badgers worldwide, or better said, types of mustelids that are called badgers worldwide, and together they make up an interesting little group.  Next I’ll talk about the natural history of badgers.  Generally, that’s something that’s not even well known.  Or maybe it is.  Maybe you sit around the water cooler every day talking about badger natural history.  But I do know that whenever I talk about it, there is at least one person that expresses surprise about something, so that is enough reason to discuss it here today.  And lastly, I will talk about the American badger in California.  This will focus on my doctoral research between 2004 and 2008.  I’ll get in to that later, by generally, I was looking at badgers’ population distribution, movement behavior, threats/conservation concerns, and how they are currently managed; also, the management implications of what I learned about these first three factors.


“He seemed, by all accounts, to be such
an important personage and, though
rarely visible, to make his unseen
iInfluence felt by everybody about the
place.”

-Kenneth Grahame, The Wind in the Willows
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Presentation Notes
A lot of what I was doing was sorting fact from anecdote. Their reputation precedes them; this can have both positive and negative consequences.


American badger European Asian badger

(Taxidea taxus) badger (Meles leucurus
7 Jh, ) Hog badger
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(Mydaus sp.)

Ferret badgers
(Melogale sp.)

Honey badger
(Mellivora
capensis)
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There are 6 species of badgers worldwide; or as I said before, mustelids called badgers.  We have our guy.  The European and Asian badger, relatively recently recognized as separate species, of course the honey badger, everyone’s favorite, and then a handful of badgers in Asia- hog badger, palawan stink badgers, and ferret badgers.  Hardly anything is known at all about these guys.  The ferret badgers have been implicated in a rabies outbreak in China, and that’s really all I know about them.


Aonyx capensis
Aonyx cinerea
Lutrogale perspicillata
Lutra lutra
Lutra sumatrana
Enhydra lutris
Hydrictis maculicollis
Lontra canadensis
Lontra felina
Lontra longicaudis
Pteronura brasiliensis

12

sBULINT

16

Mustela altaica
Mustela nivalis
26 Mustela eversmanni
Mustela putorius
Mustela nigripes
Mustela lutreola
Mustela sibirica
——— Mustela erminea
22— Mustela nudipes

20

18

—A

L——— Mustela strigidorsa
Mustela frenata
Neovison vison

Poscilogale-albinucha
Pogsileg

Lutrinae

Mustelinae

an

[+

28

ﬂrl_

Ictonyx striatus
Ictonyx libyca

Vormela peregusna
31— QGalictis vittata

aBUIRISN\

Galictis cuja
32 —— Melogale moschata

JC«J

37
36

34

38

Melogale personata
Martes americana
Martes martes
Martes zibellina

39

Martes melampus

Martes foina
Martes flavigula
Gulo gulo

Martes pennanti
Eira barbara

33

41— Arctonyx collaris

——— Meles meles
Mellivora capensis

Taxidea taxus

Bassariscus astutus

——— 0.005 substitutions/site

' Procyon lotor

:l Melinae

__| Mellivorinae

LI

Galictinae

Helictidinae

Martinae

Taxidiinae



Presenter
Presentation Notes
Now, when I say these are a bunch of mustelids called badgers, it’s because their relationship to each other is dubious at best.  They’re all in different families, even.
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Distribution

« Taxidea taxus

e U.S., Canada,
Mexico

e Grasslands,
open habitat,
friable soills

e Semi-fossorial

e Carnivorous

e Solitary
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Presentation Notes
There is a bit of talk about how the badger got its name: badge? Becheur? Badgeard? Taxus means badger in latin, idea/eidos means “looks like” in Greek?


Life history

Femalesweigh|. =
~7 kg, males | & .
up to 15 kg
1-4 Kkits per
year
Polygamous
Delayed
Implantation
Live ~10 years
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Mate in the late summer, delayed implanters, so the egg implants Dec-Feb., and gestations is about 6 weeks, 3 months they are on their own


Community ecology

 Few predators
o Cooperative
hunting?
e Burrows
e used by other
species
e 1,100-1,700 S g e
burrows annually R
 Significant
landscape
feature
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Presentation Notes
Community ecology Animals follow badgers around, coyotes and badgers may hunt cooperatively (Steven Minta); burrows add landscape heterogeneity, affect water infiltration, plant colonization, soil chemistry


AT W Wt & _— ..

Movements

- — -

.k Movements vary
: 2 km? —>500 km?

100 km dispersal

Utah, Texas, [daho, Ohio
lllinois, British Columbia
Wyoming, Washington

California, Colorado

e Move up to 20
km/night

e Use new dens nightly


Presenter
Presentation Notes
One dispersing male was trapped almost 70 miles from home after a few months; 


Movements

# Factors influencing

. .

|  movement...

)

¢ Season

— Males’ home ranges
larger in breeding
season

SRR

o R
-5 e, T

1
%

* Prey

— Home ranges larger
where prey is
patchier

o
= i
=

L

[

-

LR T
i a.;'\ _‘.14 o
PRt

A
2%

- o TR -
o - = = e 1 P 5 . =
- — T Al Fe t_ ; - a

o FE Ay A pe b KRN v % e g B .

- 2 - T o/ E ] Sg= s o . = &
- - Tis L s gt e T il o ; = gt 3 -

- - = y e R r

. P e T TP s - : . &

- e o s Lo S g _ B
ol - - -

.~ = ek L =gl o

. s = . e 135 e =, W =

= . A TR ey iy = % e o s 3

» e L . et L e - o

5 g 13 - o Ty L s & = > - =



Conservation

 Furbearing species
 Nuisance species
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Presentation Notes
All year season, no bag limit, except for November through February. Historically, their pelts were of some value for hats and coat collars and shaving brushes, but other than that, they are considered a nuisance species and depending where they are, they might be trapped and removed, or more likely euthanized as no one really wants to deal with a trapped badger


Conservation

Low reproductive
rate

High rates of
juvenile mortality
Wide-ranging
Sensitive to the

effects of habitat
fragmentation
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Reproductive rate.  Only about 25% of females produce young in a given year, older females tend to be more successful.  Females breed in 2nd year, males too; juvenile mortality; 50-75% due to predation and vehicular collisions, humans.  They are wide ranging
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Demestic *Raccoon
Cat
1 10 100

Log body mass
Crooks, 2002
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Range size 


Conservation

Tallgrass Prairie Preserve, OK
Simulation models of brine spills affected:
 Population size

* Persistence

* Abllity of females to find mates

* Abllity of males to maintain quality
habitat

Jager et al., 2006



Conservation

e Species of special
concern
— Canada (taxus)
— Arkansas
— Washington
— Indiana
— California

« Endangered

— Canada (jeffersoni,
jacksonii)




Badgers in California

Joseph Grinnell, Joseph S. Dixon and Jean M. Linsdale
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The badger has a shady past in California.
Some of the earliest accounts of badgers, and most wildlife in California, really, are from Joseph Grinnell’s really monumental survey work back in the 1930’s with J.S. Dixon, and J.M Linsdale published in the Fur-bearing Mammals of California. 2 Vols. Univ. Calif. Press, Berkeley. 777 pp.  Grinnell reported badgers throughout the state except in the far northwestern corner, and at all elevations up to 13,000 ft. to the low elevations and extremely arid environs of Death Valley, some 200 ft below sea level.  But generally, from the mid-1800s through early 1990s, their centers of activity were in the valleys and hills of the Coast ranges, in the uncultivated rolling hills and margins of the Great Valley, on the Great Basin Plateau, and in high mountain meadows and plateaus of the Sierra.  (add some photos of these landscapes).  






Presenter
Presentation Notes
Here’s a look at some of those habitats:  High Sierra Mountain meadow, valley grasslands, valley foothills and oak woodlands, Great basin plateau


Research

CDFG /7 UCD Wildlife Health Center Resource
Assessment Grants Program 2003-2007

GOAL: Evaluate conservation status of badgers
iIn California by assessing vulnerabillities in

 Population distribution
 Behavioral ecology

PRODUCT:

e Species status report
— Literature review
— Data



Badger population distribution
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This range map shows a lot.  Badgers really can turn up almost anywhere, you see the animal, its digs, but does it “live” there?  When was it there, when will it be back? Will it be back at all?  Under observed where they are common,  think they are common where they are actually rare.
96K to 1.2 million estimated.  Any evidence of decline?


Historic sightings

 Populations
declined 50-90%
mid-1800s to 1930s

e Became rarer
across their range
1940 -1985

e Listed as “furbearer”
N 1957

Pre-1965
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373 historic sightings, 
Conducted surveys
Mapped Grinnell and CDFW data
Located museum specimens



Modern sightings

Heightened
restrictions in 1981

CDFG assessment
1985

Listed as Species of
Special Concern
1986

1978 — 1987 USDA
Post-1965
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565 modern sightings.
9-year period, over 1700 badgers were trapped and destroyed (300 non target);
Conducted surveys
Mapped Grinnell and CDFW data
Located museum specimens
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San Bernadino and Modoc county; one 2004 survey indicated take of 168 animals by 34 people in Siskiyou county 


Activity index

e Sites
— 10 contiguous
— 7 fragmented

e Methods
— Transects
— Dens
— Hunting holes
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Presentation Notes
96K to 1.2 mill?  More like 22K to 72K


Habitat Use Study

Monterey County,
California

Fort Ord Public
Lands

UC NRS Fort Ord
Natural Reserve

Private properties

Total area ~20,000
acres (150 km?)
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10 badgers
- 6 females, 4 males



Presenter
Presentation Notes
Mike Murray, Dave Jessup, Sue Campbell
Avian and Exotics Vet Clinic
MWVCRC


Methods

 Radio-locations
(night): minimum
1/animal/week

e Den locations
(day). goal of
1/week

e Continuous
tracking (night):
1/animal/month




Habitat preference

— Locations within
home range
compared to home
range composition
(39 order)

— Composition of
home range
compared to
composition of study
site (2"d order)

— Dens and active
animal locations




Habitat preference
. Vegetatlon type

Annual grasslands
Native grasslands
Oak woodlands
Riparian/marsh
Maritime chapairral
Urban

Agriculture

NOoOOkWNE

o Soll type

Sandy

Loams

Sand/loam mixes 12 km
Clays

Badlands

Xeronthents (eroded soils)

o0 AWNE

* Slope

— 0-5%, 6-10%, 11-30%, 31-50%, >51%






Kilometers”™2

20

15

10

Results: Home range size

B ®Kernel
B mmcp

Males >> females
Kernel: F,,=17.28; P=0.004

MCP: F,,=24.16; P=0.002

150 400 440 880

Hp| g NS

Kernel mean = 12.92
MCP mean = 11.23

170 310 730 780

Animal ID

Kernel mean = 2.59
MCP mean =1.94




Results: 2nd order habitat selection

e All locations

— Preferred annual
grassland, oak
woodlands, scrub

— Avoided urban,
maritime
chapaurral, and
agriculture <

— Preferred sandy,
loamy-sandy, and
loamy soills

— Avoided clays
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Soils associated with preferred habitat types


Results: 3" order habitat selection

e Active locations

® no preference
detected

e Den locations

- Preferred coastal
sage scrub, grassland

e Least preferred urban
and wetland

= no preference for soll
type

eIntermediate slopes
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No preference for soils, Hoodicoff found the same; Apps found similar to 2nd order


Movement
paths

* 60 tracking sessions
— 4 to 24 segments

« Calculated
— Path complexity
— Travel speed

 Analyzed complexity
& speed by
— Vegetation type
— Sex

— Season (mating, fall,
spring)




mean meters/hour
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Travel speeds higher in the mating season and spring then the fall, didn’t differ by gender.


Habitats selected for movement

Path complexity not affected by sex, season
or vegetation type

Males’ travel speeds varied by vegetation
type in the spring and the winter, but not the
fall

— Individual responses differed

Females' travel speeds were not related to
vegetation type

Males less selective of habitat in the
breeding season?



Management Implications

« Badgers use a mosaic of habitat types within
their home range
e Planning for core habitat should be on the

scale of 100 km?
— Area requirement for a viable population (?)

e Corridor habitat more flexible
— Should be unobstructed particularly in spring and
summer
— 2 km maximum length ?
— Use of sub-optimal habitat likely in the mating
season



Regional connectivity analyses

Legend

@  Badger Burrows
|:| 1: Highly Suitable Badger Habitat & Low Movement Costs
l:l 2: Fairly Suitable Badger Habitat & Increasing Movement Costs
- 3: Poor Badger Habitat & High Movement Costs
- 4: Unsuitable Badger Habitat & Movement Barriers

Monterey Cost Surface Map
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Health risks

QUINN, J.H., Y. GIRARD, K. GILARDI, Y. HERNANDEZ, R. POPPENGA, B. CHOMEL, J.E.
FOLEY, C.K. JOHNSON. 2012. PATHOGEN AND RODENTICIDE EXPOSURE IN AMERICAN
BADGERS (TAXIDEA TAXUS) IN CALIFORNIA. J. OF WILDLIFE DISEASES 48(2):467-472.
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Human-wildlife interface.  In addition to what I showed you for Fort Ord…Here is what it looks like across the state: irrigated agriculture 
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Suburban/rural and agriculture (orchards)


Disease surveillance criteria

Result from exposure to domestic
species

Risks to livestock and public health
Risks to/from other wildlife species
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Presentation Notes
We looked specifically for…


Diseases of concern

 Canine distemper (Wiliams et al.
1988, Goodrich et al. 1994).

 Plague (Smith 1994, Salkeld and
Stapp 2006)

« Toxoplasma gondii (Marchinondo
et al. 1976)

« Paratuberculosis (Mycobacterium
avium ssp. paratuberculosis)

« Parvovirus

« Lyme (Borrelia burgdorferi)

« Anaplasma (Anaplasma
phagocytophilium)

« Tularemia (Francisella tularensis)

 Bartonella sp.




Risk of secondary poisoning

e Chlorophacinone, and
diphancinone.
coumachlor, and
warfarin

« Brodifacoum, 5
bromodiolone, |
difethialone.

d CO

'I-.ﬂ]i'-
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1st gen: multiple feedings, shorter persistence, commensal and outdoor use, less persistent (90 days)
2nd gen: single feeding, more toxic, commensal only, persistent (up to 200 days)


Secondary poisoning- precedents

e San Joaquin kit fox

Mountain lion

e Gray fox

Bobcat

Heermann’s
Kangaroo rat

Red-tailled hawks

Red-shouldered
nawks

Golden eagle
American kestrel
Barn owl

Great horned owl
Turkey vulture
Cooper’s hawk
Pacific fisher
etc...



Secondary poisoning- precedents
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Methods

e Samples
— Captured badgers
(Northern CA)

— Road killed badgers
(Northern CA and LA
county)

e Tests

— Serologic tests

— Tissue samples
< Small intestine
e Colon
- Liver




No. 12

Results: disease : Nf;tested
0.

| » Not tested

“'f_

No. 14
* Not tested

No. 1: CDV
No. Toxo, Bartonella sp.
No. CDV

No.
No.
No.
No.

CDV, Toxo, Bartonella sp.
CDV, Bartonella spp.

CDV, Toxo, CDV, F. tularemia
CDV, F. tularemia

CDV, Anaplasma sp.

: CDV, Toxo, F. tularermia

QCROXNIOTRHRWNE

" 5l No. 10: Toxo

No. 11: Not tested

[ IKilometers



No. 11

Results: SGACs + Brodifacoum (0.55 ppm)
s e Bromadiolone (0.12 ppm)
R No 13

e Brodifacoum (0.09 ppm)
 Trace bromadiolone

No. 14
e Trace bromadiolone

No.1,2,3,4,6, 7,8, 10 sera
 No rodenticide detected
No. 5 tissue

 No rodenticide detected

» | No9tissue

- 3| Norodenticide detected

No. 11: Trace brodifacoum

[ IKilometers



Implications

Rodenticides:
 DPR review of risks to wildlife
 Rural badgers, urban exposure
=+ * Rural badgers, rural exposure
& .« Continued surVelllance

vil




Next Steps

e Actionable
data

— Monitoring

— Population
structure

— Demographics ;51:_':-_-'---';f_"'f”:' i
« Reproduction &

e Survival
 Mortality

— Risks




Next Steps

L85 INTERNATIONAL BADGER

SYMPOSIUM

Pathogens and parasites in American badgers (Taxidea taxus). J.H.
Quinn, M. A. Gabriel, and C.K. Johnson. In Proulx and San (eds.).
Badgers of the World, Alpha Wildlife Press, Sherwood Park, Ontario,

Canada.



Next Steps

Maria J. Santos, Jessica Quinn, Luis Miguel
Rosalino, Filipa Loureiro, Margarida Santos-Rels
and Susan L. Ustin. Synergistic phenology
between American and European badgers and
their habitat in Mediterranean-type climates. In

prep

CDFW Species Status Report In review



Project Funding

« CDFW/UC Davis Wildlife Health Center
Resource Assessment Program

« American Museum of Natural History
= » American Wildlife Research Foundation
_ « The Western Section of the Wildlife Society
& » American Society of Mammalogists
& ° The Chuck Haugen Conservation Fund
= + UC Dauvis Jastro-Shields Research Grant
- « UC Davis Ecology Graduate Group

e e o

......



Thank vou
Field assistants:

Geriann Albers, John Clare, Johanna Davis, Bruce Delgado, Tanya
Diamond, Jessica Dunlap, Mark Elbroch, Janel Fishpaw, Jessica Gist,
Kimberley Greeson, Andrew Hida, Daniel Jackson, Tammy Jakl, Marina
Kasa, Courtney McSherry, Mary Paul, Patt Quinn-Davis, Dairen Simpson,
Alyssa Stark, Nicole Tautfest, Brett Williams, Topo

Collaborators:

Sue Campbell, Bruce Delgado, Tanya Diamond, Dave Jessup, Eric Loft,
Mike Murray, Steve Torres, Amy Wells

Cooperators:

Sierra Foothills Conservancy, Sequoia Riverlands Trust, Sacramento
Valley Conservancy, Pacheco State Park, BLM Carrizo Plain Natl.
Monument, US Army National Guard Camp Roberts, City of San Luis
Obispo, NPS Point Reyes National Seashore, Big Sur Land Trust, Las
Palmas Development, UCNRS, BLM Fort Ord Project Office, Avian &
Exotics Veterinary Clinic, CDFW Marine Wildlife Veterinary Care and
Research Center






What does a badger
burrow look like?
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