
University of Nebraska - Lincoln
DigitalCommons@University of Nebraska - Lincoln
USDA National Wildlife Research Center - Staff
Publications

U.S. Department of Agriculture: Animal and Plant
Health Inspection Service

2016

Evaluation of a Food Bait Block for Potential
Chemical Delivery to Black-tailed Prairie Dogs
(Cynomys ludovicianus)
Gary W. Witmer
USDA-APHIS-Wildlife Services, gary.w.witmer@usda.gov

Rachael S. Moulton
USDA/APHIS/WS National Wildlife Research Center

Jenna L. Swartz
USDA/APHIS/WS National Wildlife Research Center

Follow this and additional works at: https://digitalcommons.unl.edu/icwdm_usdanwrc

Part of the Life Sciences Commons

This Article is brought to you for free and open access by the U.S. Department of Agriculture: Animal and Plant Health Inspection Service at
DigitalCommons@University of Nebraska - Lincoln. It has been accepted for inclusion in USDA National Wildlife Research Center - Staff Publications
by an authorized administrator of DigitalCommons@University of Nebraska - Lincoln.

Witmer, Gary W.; Moulton, Rachael S.; and Swartz, Jenna L., "Evaluation of a Food Bait Block for Potential Chemical Delivery to
Black-tailed Prairie Dogs (Cynomys ludovicianus)" (2016). USDA National Wildlife Research Center - Staff Publications. 1839.
https://digitalcommons.unl.edu/icwdm_usdanwrc/1839

https://digitalcommons.unl.edu?utm_source=digitalcommons.unl.edu%2Ficwdm_usdanwrc%2F1839&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.unl.edu/icwdm_usdanwrc?utm_source=digitalcommons.unl.edu%2Ficwdm_usdanwrc%2F1839&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.unl.edu/icwdm_usdanwrc?utm_source=digitalcommons.unl.edu%2Ficwdm_usdanwrc%2F1839&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.unl.edu/usdaaphis?utm_source=digitalcommons.unl.edu%2Ficwdm_usdanwrc%2F1839&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.unl.edu/usdaaphis?utm_source=digitalcommons.unl.edu%2Ficwdm_usdanwrc%2F1839&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.unl.edu/icwdm_usdanwrc?utm_source=digitalcommons.unl.edu%2Ficwdm_usdanwrc%2F1839&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1016?utm_source=digitalcommons.unl.edu%2Ficwdm_usdanwrc%2F1839&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.unl.edu/icwdm_usdanwrc/1839?utm_source=digitalcommons.unl.edu%2Ficwdm_usdanwrc%2F1839&utm_medium=PDF&utm_campaign=PDFCoverPages


26 
 

Evaluation of a Food Bait Block for Potential Chemical Delivery to Black-
tailed Prairie Dogs (Cynomys ludovicianus) 
 
 
Gary W. Witmer, Rachael S. Moulton, and Jenna L. Swartz 
USDA/APHIS/WS National Wildlife Research Center, 4101 Laporte Avenue, Fort Collins, CO 80521-
2154, USA 
 
 
ABSTRACT:  Fertility c ontrol i s a  po tential method to c ontrol pr airie d og populations in t he 
urban/suburban environment.  However, an effective, oral delivery system is needed.  We tested a food 
bait block delivery system that could make baits available to prairie dogs over a number of days which 
would m ake t his m ethod m ore c ost-effective t han p lacing f ood ba it by  ha nd near bu rrows e very da y.  
Prairie dogs readily consumed the bait blocks stacked on vertical metal poles during the day.  We found, 
however, that rabbits and mice also consumed the food bait blocks, mainly at night.  Over the course of 
the study, the mean amount removed per site was 81% of the food bait presented.   However, to make the 
food bait blocks primarily available to prairie dogs, a device that would eliminate access to the food bait 
blocks at night is needed. 
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INTRODUCTION 

Prairie d ogs (Cynomys ludovicianus) are a 
rodent species of the grass prairies of the USA.  
They pose m any ch allenges t o r esource 
managers in highly di sturbed s ettings, such as 
suburban a reas, where co nflicting interests 
persist r egarding t he p resence o f p rairie dogs 
(Witmer e t a l. 2000 ).  T he h istory, bi ology, 
ecology, a nd s tatus of  pr airie dogs ha s be en 
reviewed by  Clippinger ( 1989), Fagerstone a nd 
Ramey ( 1996), H oogland (1996), M ulhern a nd 
Knowles (1996), a nd U .S. F ish a nd W ildlife 
Service ( 2000).  T here i s a n eed t o b etter 
monitor c olonies a nd the c hanges t hat th ey 
undergo a s w ell as a  ne ed t o plan f or future 
events.  Mu nicipalities h ave d esigned 
management p lans t o r educe co nflicts b y u sing 
public i nput, z oned m anagement a reas, a nd a  
variety o f m anagement t echniques and t ools.  
Individual populations must often be managed 
very differently. 

The p rairie dog  management pl ans o f t wo 
Colorado cities, Boulder (City of Boulder 1996) 
and F ort C ollins (City of  F ort C ollins 1998 ), 
with sizeable p rairie dog p opulations, i llustrate 
an i ntegrated a pproach to m anaging t hose 
populations a nd r educing c onflicts.  E ach c ity 
established an  ad visory co mmittee t o ad dress 
and r esolve t he m anagement i ssues.  Man y 
elements a nd t echniques a re be ing us ed i n a n 
integrated m anagement st rategy, i ncluding 
habitat m anagement, popul ation m anagement, 
and people management (Witmer et al. 2000).  It 
should be  no ted, however, t hat the po ssible 
techniques c an v ary g reatly i n t heir 
effectiveness, co st, an d p ublic ac ceptability 
(Witmer 2007) .  F or e xample, ba rriers a re a  
popular a pproach t o s top c olonies f rom 
expanding t o a djoining l andowners’ properties 
where conflicts will occur.  H owever, adequate 
barriers are expensive to build and maintain and 
only provide l imited containment of  t he colony 
(Witmer et al. 2008).  Additionally, resource 
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managers are often limited in their management 
options by  budg etary, l egal, a nd s ocio-political 
constraints.  For ex ample, w hile s everal 
rodenticides a re r egistered f or p rairie d og 
control (Witmer and Fagerstone 2003), these are 
often not socio-politically acceptable, especially 
in urban/suburban settings.  

Fertility c ontrol o ffers a nother p otential 
solution to  control expanding pr airie d og 
colonies.  The topic o f w ildlife f ertility c ontrol 
was r ecently r eviewed, i ncluding ch emicals, 
delivery systems, advantages, disadvantages, 
regulatory i ssues, and challenges (Fagerstone et 
al. 2010).  P revious f ield s tudies (Nash e t a l. 
2007; Y oder 2009) in dicate that t he s teroid 
diazacholesterol can effectively limit prairie dog 
reproduction if delivered in adequate amounts to 
the animals ov er a  s ufficiently l ong pe riod of 
time before the breeding season.  The chemical 
inhibits e nzymes r equired f or c holesterol 
production; hence, production of reproductive 
hormones f rom s teroid pr ecursors i s pr evented 
(Nash e t a l. 2007) .  U nfortunately, an  ef ficient 
way to deliver adequate amounts of the chemical 
to prairie dogs over an adequate period of time is 
problematic.  I f a  pa latable, l ong-lasting f ood 
bait block system could be developed that prairie 
dogs w ould readily f eed on, t he s teroid c ould 
potentially be incorporated.  This would provide 
a m ore co st-effective m ethod o f controlling 
prairie dog  f ertility a nd m inimizing c olony 
expansion, thus reducing resultant conflicts.  

Our o bjective was to determine the 
palatability and acceptance of a  food bait block 
by fre e-ranging pr airie dogs.  W e hypothesized 
that a co mmercially-available n on-toxic 
commensal rodent de tection f ood block would 
be readily accepted by prairie dogs.  I f that was 
the c ase, w e will plan t o incorporate 
diazacholesterol i nto a  similar f ood ba it b lock 
and test its acceptance in a subsequent field trial. 

 
STUDY AREA AND METHODS 

We obtained permission to test a food bait 
block in a prairie dog colony at the Fort Collins-
Loveland A irport, Fort C ollins, C olorado.  The 
study was conducted in the winter as this is the 
time o f y ear t hat a fertility co ntrol m aterial 
would n eed t o be  de livered ( i.e., p rior to the 
onset of the p rairie dog  breeding s eason).  The 
preliminary f ood b ait b lock t hat w e tested w as 

DeTex B lox ( Bell L aboratories, I nc., M adison, 
WI).  These blocks were developed to detect the 
presence of commensal rodents.  T hey are 
rectangular ( 5 x 2.5 x 2 cm) a nd ha ve a  hol e 
through t hem s o t hat they c an be  m ounted o n 
wire p osts i n ba it s tations.  T he ba its c ontain 
ground g rains, v arious f lavorings a ttractive t o 
commensal r odents, a nd paraffin t o increase 
environmental longevity.  The baits also contain 
0.2% pyranine, a biomarker that fluoresces when 
exposed to ultraviolet ( “black”) lig ht.  Thus 
consumption o f t he food bait bl ocks c ould be  
confirmed by  e xamining f eces or  t issues us ing 
an ultraviolet lamp. 

We placed 10 food blocks in a stack using 
1.2 m long, small diameter (0.8 cm) steel rods at 
each of 6  si tes (labeled A-F) that were inserted 
into the soil in a vertical orientation (see Figure 
1).  Each block weighed, on average, 20 g so the 
10 blocks on the pole weighed about 200 g.  By 
using the poles, as t he b locks were fed upon , 
additional blocks s lid down t he steel p oles and 
become available t o the prairie dogs over time.  
This was necessary t o m inimize d isturbance o f 
the an imals, b ut a lso t o a ssure t hat t hey h ave 
enough m aterial t o f eed on f or a t least several 
days b efore r eplacement was n eeded.  Bait 
availability of at least 10-14 days is the amount 
of f eeding t ime r equired f or t he s teroid 
concentration to build up i n the animals’ bodies 
to a  level that w ill i nhibit r eproduction.  F ood 
bait “p oles” w ere placed near b urrows i n t he 
colony.  A  g roup o f 4 poles w as placed n ear 
burrows t hat were at least 30 m f rom a nother 
group of  po les s o that e ach po le g roup was 
exposed to d ifferent p rairie dog s ( i.e., d ifferent 
coteries w hich a re extended f amily g roups 
which de fend a n a rea f rom ot her pr airie dog s).  
Animal a ctivity n ear th e poles w as observed 
from a  di stance by  s tudy pe rsonnel.  
Additionally, infra-red motion-sensitive cameras 
were used to monitor animal activity, especially 
at night so that nocturnal, non-target animal (i.e., 
rabbits, ot her rodents) u se of  t he food b locks 
could be de termined.  F ood bl ock pol es w ere 
maintained in place for 12 days at 2 sites and 19 
days at  4  other s ites.  The 10 food blocks were 
maintained ov er t hat time pe riod by  a dding 
additional food bl ocks t o e ach po le e very 2 -3 
days as needed.  When examined, if half or more 
(i.e., 5 or  more) of the food blocks remained on 
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a pol e, t hat pole was l eft a lone until the next 
check day.  I f less than 5 blocks remained, they 
were removed and placed in a l abeled, sealable 
plastic ba g f or l ater w eighing.  T en ne w food 
blocks were t hen placed on that pole.  T his 
process allowed us to determine the total amount 
consumed a t e ach po le a t t he e nd of the f ield 
trial.  To provide replication, 6 sites, with 4 food 
bait b lock p oles ea ch, were randomly assi gned 
to locations in the prairie dog colony. 

We also placed food blocks in 8 burrows to 
test whether or not t he pr airie dogs would feed 
on t hem i n t he bu rrows.  T his w as done  by  
attaching 2 food blocks to the end of a 1 m long 
piece of  t hin wire.  The blocks w ere d ropped 
into t he bu rrow, bu t the other e nd of  t he w ire 
was s taked t o t he g round a sh ort d istance from 
the burrow opening.  T his was done so that the 
blocks could be retrieved t o e xamine f or 
consumption.  Wires with blocks were examined 
every 2 -3 da ys over a  15 da y pe riod.  F ood 
blocks were replaced as needed. 

  The mean and standard deviation of the 
amount ( weight) of  food bait bl ocks c onsumed 
was determined and compared between sites and 
days with t-tests an d ANOVA, u sing S tatistix 
Version 9 ( Analytical Software, T allahassee, 
Florida).  A P value of < 0.05 was considered to 
indicate a significant d ifference.  Activity o f 
prairie dogs and non-target animals at or near 
food bait poles was described qualitatively based 
on remote, m otion-sensitive cam era p ictures, 
and to a lesser extent, by direct observation. 
 
RESULTS 

Food b locks on t he m etal p oles were 
readily fed upon at al l 6  si tes to the extent that 
they had to be replaced every 2-3 days (Table 1; 
Figure 1 ).  T here w as no significant difference 
(F = 0.55, P = 0.6603) in the amount r emoved 
from the poles at the 4 sites (A, C, E and F) that 
were o perated f or t he sa me l ength o f t ime.  
There w as a lso n o s ignificant d ifference (t = 
1.31, P = 0.2394) i n t he amount r emoved f rom 
the poles at the other 2 sites (B and D) that were 
operated f or the s ame l ength of  t ime, but  a  
shorter period than t he pr eviously m entioned 4  
sites.  The mean a mount r emoved per site w as 
81% o f t he f ood ba it p resented.  There w as 
significantly less (t = 5.67, P = 0.0002) removed 
when t he food bl ocks w ere first pu t o ut (i.e., 

amounts r emoved on D ay 3 versus D ay 5) , 
perhaps because of neophobia to the new objects 
on t he landscape.  A fter Day 3, how ever, food 
removal f rom t he p oles remained high across 
sites, although significantly more (F = 6.54, P = 
0.0029) was removed on some days rather than 
others, p erhaps b ecause of v arying w eather 
conditions.  For example, on Day 10 onl y 24.8 
food blocks were removed from the 4 pol es, on 
average, at each si te v ersus al l 4 0 f ood b locks 
being removed on Day 8. 

It appeared that t he food bl ocks may have 
been consumed i n t he bu rrows, bu t w e c annot 
definitively co nclude t hat was t he ca se.  Most 
often, both food blocks were gone when the wire 
holding t hem w as ch ecked.  The n umber of  
blocks consumed did not  differ significantly (F 
= 1.97, P = 0.0884) between the 8 burrows used.  
However, about half of the t imes that the wires 
were checked, the wire was found to be outside 
the bu rrow with the food blocks missing.  It is  
possible that animals pulled or pushed the blocks 
out to the surface before feeding on them or they 
may ha ve c onsumed t hem i n t he b urrow a nd 
then pus hed the w ire o ut.  While we u sed 
cameras at these burrow sites for a few days, we 
could not  c onclude w hether p rairie d ogs or 
rabbits were mainly consuming the blocks.  The 
pictures o ften s howed the w ire e xtending i nto 
the bu rrow and t hen the n ext p icture (taken 15  
minutes l ater b ecause w e w ere u sing a t ime-
delay mechanism), would show the wire out of  
the bu rrow.  I n a f ew cases, p ictures sh owed 
prairie dogs feeding on the blocks outside of the 
burrow, b ut a  f ew n ighttime p ictures also 
showed rabbits and mice f eeding on  t he b locks 
outside of the burrows.   

The remote cameras captured 948 daytime 
pictures of  p rairie dog s i n t he vicinity of  t he 
poles, often gnawing at the food blocks (Figure 
1).  As many as 7 individual prairie dogs were 
on t he su rface at a site w ith p oles at o ne t ime.  
No ni ghttime pi ctures of  pr airie dog s w ere 
obtained w hich was expected a s the sp ecies 
exhibits diurnal activity patterns.  In addition to 
daytime pictures, the infrared lighting system of 
the cam eras r esulted i n numerous nighttime 
pictures o f a nimals, m ainly mice an d rabbits 
(Figure 2).  A total of 2,422 pictures had rabbits 
(Sylvilagus spp.) in them, while 311 pictures had 
mice (Peromyscus spp.) in t hem.  T here w ere 
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significantly m ore ( F = 10.27, P = 0.0016 ) 
pictures of r abbits than p rairie d ogs o r m ice.  
There w ere si gnificantly m ore ( t = 4.23, P = 
0.0018) pictures of rabbits at night (2,388) than 
during the day (34), showing primarily nocturnal 
activity p atterns.  As m any a s 6 i ndividual 
rabbits were on the surface at a site with poles at 
one t ime.  We also obtained a small number of 
pictures o f d iurnal birds ( mainly l arks a nd 
sparrows), one pi cture of  a  c oyote (Canis 
latrans), a nd one  pi cture of  a  nocturnal owl 
swooping near the ground surface. 

It w as cl ear f rom t he p ictures that p rairie 
dogs were the main species feeding on the food 
blocks during the day.  However, the pictures 
also m ade i t c lear t hat r abbits ( and to a  l esser 

extent mice) were feeding on the food blocks at 
night.  By noting the number of food blocks on 
the poles at the end of the day and again in the 
morning, w e est imated t hat t he r abbits w ere 
consuming significantly more (t = 2.46, P = 
0.0335) of the food blocks at night than the 
targeted species, prairie dogs, during the day 
(Figure 3). 

We co llected so me p ellets f rom 2 0 
different prairie dog  fecal groups.  Eight of  the 
20 s amples ( 40%) f luoresced unde r ul traviolet 
light.  We a lso co llected one s ample o f m ice 
fecal d roppings a nd t his f luoresced, but  ne ither 
of t he two s amples collected of r abbit f ecal 
pellets fluoresced. 

 
Table 1.  Amount (g) of food bait consumed at each pole and each sitea. 
 Site A Site C Site E Site F Site B Site D 
Pole 1 1154 1204 1012 1003 802 970 
Pole 2 1204 1168 1130 1139 802 739 
Pole 3 1170 1003 1112 1140 802 571 
Pole 4 1404 1300 1244 1361 1003 569 
Mean (S.D.) 1233.0 

(115.9) 
1168.8 
(123.8) 

1124.5 
(95.1) 

1160.8 
(148.2) 

852.3 
(100.5) 

712.3 
(189.4) 

% Removed 87.8 83.2 77.3 80.9 85.0 71.0 
aSites A , C , E  a nd F  w ere ope rated f or 19 da ys w ith a  t otal of  140 4.2 g  of  f ood ba it w as pr esented, 
whereas Sites B and D were operated only 12 days with a total of 1003 g of food bait presented. 
 
Figure 1.  Photograph of prairie dogs feeding on the food bait blocks. 
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Figure 2.  Photograph of rabbits eating food bait blocks at night. 

 
Figure 3.   Estimated total num ber of  f ood b ait 
blocks consumed by rabbits versus prairie dogs. 
 

 
 
DISCUSSION 

There a re a  num ber of  c hallenges t o b e 
overcome before a fertility control material can 
be used to control rodent populations.  First, an  

 
oral delivery system must be developed as direct 
injection of each rodent is not practical, although 
there is a  pr oduct r egistered for injection o f 
white-tailed d eer ( Odocoileus virginianus; 
Miller et a l. 20 00).  A n oral d elivery sy stem 
would be most practical for seasonally breeding 
rodent s pecies (e.g., prairie dogs) v ersus 
continuously b reeding species (commensal r ats, 
Rattus spp., and house mice, Mus musculus). 

The s econd c hallenge i s a chieving sp ecies 
specificity in the delivery system so that only the 
targeted s pecies i s rendered i nfertile.  We 
identified a n e ffective d elivery sy stem t o g et a  
fertility c ontrol m aterial to f ree-ranging pr airie 
dogs over a  period of  time, thus reducing labor 
and travel r equirements.  However, t he lack of  
pyranine dye in 60%  of the prairie dog pellet 
groups examined suggests that not all prairie 
dogs a re consuming the food ba it blocks.  This 
could be  due  t o dom inance h ierarchies in t he 
coteries.  We caution, however, that only a small 
number of  pe llet g roups w ere e xamined f or 
fluorescence and some of the pellet groups may 
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have been older (i.e., excreted by animals before 
the f ood b ait b locks w ere av ailable f or sev eral 
days).  If this fertility control delivery system is 
to be  pu rsued f urther, t he next r equirement 
would be to incorporate the diazacholesterol into 
a pa latable food b ait bl ock f or t esting i n t he 
field.  This m ight r equire c ollaboration w ith a  
rodenticide manufacturing company. 

As such, i t appears that i t may be possible 
to ov ercome t he f irst c hallenge of  a n or al 
delivery s ystem.  A dditional e ffort w ill b e 
required t o ov ercome t he s econd c hallenge o f 
species s pecificity o f t he f ertility c ontrol 
delivery system.  We could not determine if 
placement of  t he f ood bl ocks i n t he b urrows 
reduced non-target animal consumption.  B ased 
on t he cam era pictures, the m ain no n-target 
exposure of food ba it bl ocks on po les was t o 
rabbits and th is o ccurred m ainly a t n ight.  
Hence, i t m ight be  pos sible t o de velop a n 
automated system that will uncover the food bait 
blocks d uring t he d ay t o allow pr airie dog s t o 
feed on them, but then cover the food bait blocks 
at night to restrict feeding by r abbits and mice.  
Such a  de vice c ould be  p owered by  ba ttery or  
solar panel. 
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