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EXECUTIVE SUMMARY  
Rozol prairie dog bait (0.005% chlorophacinone) was fed to male and female adult/subadult 
black-tailed prairie dogs (Cynomys ludovicianus) over a 2-day period.  The residue levels of 
chlorophacinone in prairie dogs were determined over a 27 day period.  Most prairie dogs (n=36; 
T1 group) were allowed to eat up to 53 g (EPA label application rate) while a group of 3 prairie 
dogs (T2 group) were allowed to eat bait ad libitum for a 2-day period.  All remaining animals (n 
= 11) served as the control group.  The T1 group consumed an average of 48.5 g (SD = 7.2 g) of 
bait, while the T2 group consumed an average of 33.0 g (SD = 24.1 g) of bait.  Highest residue 
levels were found on Day 3 after the bait was first offered: an average of 5.499 µg/g (SD = 2.034 
µg/g) in livers and 1.281 µg/g (SD = 0.369 µg/g) in whole bodies.  Levels quickly declined after 
Day 3 and a half life of about 5-6 days in livers and whole bodies was interpolated from the 
graphed results.  No chlorophacinone was found in the control animals (all values below the 
Method Limit of Detection).  Residue levels were not significantly different in males and 
females nor in animals that died versus those euthanized in the same time period. 
 
No control animals died during the course of the study.  The 3 T2 animals were euthanized 3 
days after bait was offered and no conclusive signs of anticoagulant poisoning (hemorrhaging) 
were observed from this limited time of exposure.  Of the 36 T1 animals, 3 died of anticoagulant 
poisoning and 9 were considered to be moribund or had bleeding injuries and were euthanized.  
The remaining 24 animals in the T1 group appeared healthy when they were euthanized as per 
the schedule.  The first clinical symptoms of anticoagulant poisoning (lethargy) were observed 
on Day 5, while main symptoms (external bleeding or blood in feces) began to be observed in 
Day 8 after the bait was first offered.   Twenty of the 36 (56%) T1 animals showed evidence of 
hemorrhaging (external and/or internal) when necropsied. 
 

INTRODUCTION 
Black-tailed prairie dogs (Cynomys ludovicianus) are one of five species of prairie dogs found in 
North America.  Black-tailed prairie dog population sizes are sometimes controlled because of 
the conflicts that arise with humans (e.g., property damage, consumption of range forage meant 
for livestock, threat of plague to humans and companion animals) and citizen attitudes about 
prairie dogs and their management vary widely (Zinn and Andelt 1999).  Management of prairie 
dogs in the past has included poisoning, fumigants, barriers, and relocation (Franklin and Garrett 
1989, Robinette et al. 1995, Andelt and Hopper 1998).  Anticoagulants are commonly used to 
control rodent populations, but have not been registered for use with prairie dogs until recent 
years (Witmer and Fagerstone 2003).  Fisher and Timm (1987) demonstrated in a cage trial that 
chlorophacinone was an effective rodenticide for prairie dogs, but also demonstrated the 
potential for secondary hazards to carnivores (using domestic ferrets) from consumption of 
poisoned prairie dogs.  Lee et al. (2005) demonstrated the field efficacy of a chlorophacinone 
bait when placed in prairie dog burrows.  Unlike zinc phosphide, the traditional toxicant for 
prairie dogs, anticoagulants persist in tissue (Eason et al. 2010).  Symptoms of chlorophacinone 
exposure typically take several days after ingestion to manifest, and it may take 7-20 days for 
mortality to occur after a single gavage dose (Yoder 2007).  Chlorophacinone (Rozol®) was 
approved under a Special Local Need or 24(c) registration for use on prairie dogs in several 
states.  Because prairie dog colonies are utilized by various mammalian and avian predators, the 



FINAL REPORT  Study ID: QA-1682 

Page 7 of 59 
 

US Fish and Wildlife Service was concerned about the potential poisoning of these animals.  The 
concern seems well-founded because, for example, Fournier-Chambrillon et al. (2004) and 
Albert et al. (2010), found chlorophacinone residues in the livers of mustelids and owls, 
respectively.  To allow that assessment, managers need information on the levels of 
chlorophacinone levels that can occur in prairie dog tissues after feeding on rodenticide baits.  
This study is designed to provide the requested data set of the sponsor, USFWS.  It will also be 
submitted to the US EPA to assist in making registration decisions on this anticoagulant 
rodenticide. 
 
STUDY OBJECTIVE 

The specific objective of this study was to determine the chlorophacinone residue levels in 
prairie dog livers and whole bodies at various time intervals after the animals have consumed 
chlorophacinone rodenticide baits.  We hypothesized that residue levels would peak at some 
point and then decline over time.     

MATERIALS 
 
Test Material   

 
Name:  Rozol for Prairie Dogs 
EPA Reg. No.: 7173-286 
CAS number:  CAS #3691-35-8 (chlorophacinone) 
Lot/Batch No.:  28709A 
Source:  LiphaTech, Inc., Milwaukee WI 
Description:  Coated grain rodenticide food bait 
Purity:  0.005%  active ingredient 
Active Ingredient: chlorophacinone 
Stability of Compound  
Under Test Conditions: Listed as stable on MSDS 

 
Storage Conditions of  
Test Chemicals:  Test material was maintained in a plastic, sealed, black container 
                            (original container) in a fume hood at room temperature (maintained at 

about 21oC). 
 

Test Organism  
 

Species: Black-tailed prairie dog (Cynomys ludovicianus)   
 
Age at study initiation: all > 9 months (all adults or subadults) 
 
Weight at study initiation: Ave. = 813.2 g (range: 590-1,060 g) 
 
Source:  Wild capture at Buckley Air Force Base, Aurora CO 
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METHODS 
 
The protocol for this study was prepared according to NWRC standards and procedures and 
approved on 11/23/2009 (note: study initiation is considered as the date of Study Director 
signature, 11/20/2009).  It was assigned NWRC Study Number QA-1682 (Appendix I).  Details 
of the methods of the approved protocol are presented in Appendix I; amendments and 
deviations to the protocol are provided in Appendix II. 
 
Test Conditions 
 
Quarantine Period: Approximately 2 weeks. 
 
Conditions: Animals were dusted with an insecticide (Drione) powder while in their capture 
cages in the field.  When brought to NWRC, animals were held individually in raccoon-sized 
cage traps (25 cm wide, 81 cm deep, 30 cm height) in an outdoor building under ambient 
conditions for the approximately 2-week quarantine period.  They were then brought into a 
climate controlled animal room where conditions were maintained at about 5.6 oC, a relative 
humidity of 25-30%, and a 12 hrs on:12 hrs off light cycle. Room conditions were monitored by 
daily checking the room condition panel in the antechamber room and recording the temperature.  
Additionally, a HOBO data logger in the actual animal room was maintained and checked 
periodically to assure that the room’s settings were actually occurring as programmed.  Animals 
were allowed 3 days to acclimate indoors in their new cages before rodenticide bait was added. 
 
Feeding: Animals were fed a maintenance diet of grass hay, a slice of apple, and a slice of carrot 
each day. 
 
Health:  A health log was maintained for each animal and each animal was checked twice daily 
(morning and afternoon) beginning with the afternoon check on 1/27/10. The Study Director and 
Attending Veterinarian were consulted when any abnormalities were observed and animals were 
euthanized if deemed appropriate. 
 
Pen size and construction materials: Stainless steel rabbit rack cages (48 cm wide, 61 cm deep, 
41 cm height) were used to house the animals during the study with one animal per cage. 
    
Test duration: 27 days from the day the Rozol Prairie Dog Bait was first offered (January 28, 
2010 = Day 1). 
 
Test Material Application: All maintenance food was removed from treatment animal cages in 
late afternoon the day (1/27/10) before bait was offered.  At 8 am, 1/28/10 (henceforth called 
Day 1), rodenticide bait was offered to each animal in a ceramic bowl for 2 days with no 
alternative food available.  At 8 am on 1/30/10, all remaining rodenticide bait was removed.  The 
animals were then put back on the maintenance diet.  Bait was weighed before being offered and 
when removed so that the amount consumed could be determined.  Animals were randomly 
assigned to one of 3 groups: T1 (received 53 g of bait for a 2-day period, T2 (received ad 
limitum bait for a 2-day period), and a control group maintained on the maintenance diet 
throughout the study. 
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Chemical analysis:  The Study Director received a certificate of analysis of the Rozol bait at the 
time of receipt from the manusfacturer.  Additionally, the Analytical Chemistry Unit of NWRC 
analyzed the bait using NWRC Analytical Method 163A.  Liver residue levels were determined 
with NWRC Analytical Method 143A; whole body residue levels were determined with NWRC 
Analytical Method 142A. 
  
Observations  
 
Parameters recorded: initial and final body weight, bait consumption, animal condition (twice 
daily), mortality, necropsy results (external/internal hemorrhaging).  Animals were observed 
twice daily.  Any animal appearing to be moribund (substantial lethargy, unresponsive to 
probing, and/or substantial bleeding) was euthanized for purposes of humaneness after 
consultation with the Study Director and/or Attending Veterinarian.  Otherwise, animals were 
euthanized according to a predetermined schedule.  A group of 4 randomly selected animals was 
euthanized according to a predetermined schedule; that is, on days 3, 5, 7, 9, 11, 14, 18, 27 with 
the bait presentation day being Day 1.  Animals were euthanized by anesthetizing with 
isoflourane gas and then exposing to carbon dioxide.  Animals were then necropsied and 
prepared for residue analysis with signs of external and internal hemorrhaging noted.  Samples 
taken and frozen for chemical analysis were livers, whole bodies (less pelt, head, paws, tail), and 
rodenticide bait samples (freezer temperature maintained at about -10.6 oC).  Animals found dead 
in their cages were processed in the same way. 
 
 
Statistical Analysis 
 
Statistical tests: Software program “Statistix 9” (Analytical Software, Tallahassee FL) was used 
to perform ANOVA and t tests to determine the significance of differences in the variables food 
consumption, body weight, and residue levels.  A P value of < 0.05 was considered to indicate a 
significant difference.  Non-linear regression was performed on the average residue levels to 
generate the decay curves, associated regression coefficients, and regression equations. 
 
Randomization method: The random numbers table from the book, Tables for Statisticians by 
Arkin and Colton (1963) was used to assign animals to treatment groups and to select animals 
for euthanasia. 
 

RESULTS 
The chlorophacinone concentration as determined by the NWRC Analytical Chemistry Unit was 
0.005% (Appendix IV).  The concentration of active ingredient (chlorophacinone) in the Rozol 
prairie dog bait used in this study was also determined by the manufacturer (LiphaTech, Inc.) to 
be 44.86 mg/kg or 0.0045% (Appendix IV).   
 
The levels of chlorophacinone residues in black-tailed prairie dogs were determined over a 27 
day period (Tables 1 and 2).  Rozol prairie dog bait (0.005% chlorophacinone) was fed to male 
and female adult/subadult prairie dogs over a 2-day period with no other food present during 
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those 2 days (Day 1 and 2).  Most prairie dogs (n=36; T1 group) were allowed to eat up to 53.0 g 
(EPA label application rate) while a group of 3 prairie dogs (T2 group) were allowed to eat bait 
ad libitum for the 2-day period.  An additional 11 prairie dogs served as a control group.  Table 2 
provides the data set for all animals.  The T1 group consumed an average of 48.5 g (SD = 7.3 g) 
of bait, while the T2 group consumed an average of 33.0 g (SD = 24.1 g) of bait (Table 2).  The 
difference in food consumption between the two groups was not significant (t = 0.82, P = 
0.4565).  Table 1 provides a summary of the residue levels data set for T1 animals with values 
averaged by days after bait first presented.  Highest residue levels in T1 animals were found on 
Day 3 after the bait was offered: an average of 5.499 µg/g (SD = 2.034 µg/g) in livers and 1.281 
µg/g (SD = 0.369 µg/g) in whole bodies.  [Note: µg/g = ppm.]  Residue levels declined 
significantly over time in livers (F = 20.88, P = 0.0000) and in whole bodies (F = 25.67, P = 
0.0000).  Levels quickly declined after Day 3 (Tables 1 and 2; Figure 1) and the levels on Day 7 
averaged 1.069 µg/g (SD = 0.409 µg/g) in livers and 0.251 µg/g (SD = 0.124µg/g) in whole 
bodies.  These levels are significantly lower than the levels on Day 3 in livers (t = 4.27, P = 
0.0053) and in whole bodies (t = 5.34, P = 0.0018).  Non-linear regression fit a curvilinear line 
very well to the decline in liver residues (pseudo R2 = 0.82) and to whole body residues (pseudo 
R2 = 0.94; Figure 1).  A half life of about 5-6 days in livers and whole bodies can be interpolated 
from the graphed results (Figure 1, Figure 2).  The rate of decline in residue levels slowed after 
Day 7, suggesting a biphasic degradation curve (Figure 2) which is common of other 
anticoagulants such as diphacinone (J. Eisemann, pers. comm.).  Levels of residues were not 
significantly different in the livers (t = 1.34, P = 0.2371) of T1 Day 3 animals versus T2 animals.  
Levels of residues were significantly higher (t = 3.13, P = 0.0259) in whole bodies of T1 Day 3 
animals versus T2 animals, but were not significantly different (t = 1.22, P = 0.2756) between T1 
Day 5 animals and T2 animals (Table 2, Figures 3 and 4).  No chlorophacinone was found in the 
control animals (all values below the Method Limit of Detection). 
 
We compared the residue levels between T1 males and females that had been euthanized on Day 
3 and Day 5 (4 males; 4 females).  The highest residue levels occurred in animals euthanized on 
those two days.  There were no significant differences in residue levels in the livers (t = 0.07, P = 
0.9448) of males (mean = 4.4150 µg/g, SD = 2.8166) versus females (mean = 4.5200 µg/g, SD = 
0.7386) or in whole bodies (t = 0.13, P = 0.8996) of males (mean = 0.9675 µg/g, SD = 0.6091) 
versus females (mean = 1.0100 µg/g, SD = 0.2149).  We also compared residue levels in animals 
that were found dead (n = 3) versus levels in animals that were euthanized in that same time 
period (n = 11).  There were no significant differences in residue levels in the livers (t = -1.23, P 
= 0.2408) of animals that were found dead (mean = 0.4300 µg/g, SD = 0.3579) versus those 
euthanized (mean = 0.8391 µg/g, SD = 0.5341) or in whole bodies (t = -0.77, P = 0.4564) of 
animals found dead (mean = 0.1700 µg/g, SD = 0.1908) versus those euthanized (mean = 0.2690 
µg/g, SD = 0.1957). 
 
No control animals died during the course of the study.  The 3 T2 animals were euthanized 3 
days after bait was offered and no conclusive signs of anticoagulant poisoning (hemorrhaging) 
were observed from this limited time of exposure.  Of the 36 T1 animals, 3 died of anticoagulant 
poisoning and 9 were considered to be moribund and were euthanized for purposes of 
humaneness.  The average days to death (or moribund state resulting in euthanasia) was 15.3 
days (n = 12, range = 9-26, SD = 5.5).  This is similar to the days to death reported by Yoder 
(2007) in her LD50 determination study: most deaths in 9-14 days with a smaller peak in deaths 
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in 17-20 days.  The remaining 24 animals in the T1 group appeared healthy when they were 
euthanized as per the schedule.  The first clinical symptoms of anticoagulant poisoning were 
observed on Day 5 (lethargy) and especially on Day 8 (external bleeding or blood in feces) after 
the bait was first offered.   Twenty of the 36 (56%) T1 animals showed evidence of 
hemorrhaging (external and/or internal) when necropsied. 
 
All animals, including those of the control group, lost a significant amount of weight over the 
course of the study (for control animals: t = -6.48, P = 0.0001; for T1 animals: t = -10.16, P = 
0.0000).  This may be attributed to the fact that a relatively low nutrition maintenance diet was 
provided (grass hay, apple, carrot) which was done to avoid confounding the anticoagulant 
effects by providing a diet relatively high in vitamin K (the antidote to anticoagulant poisoning).  
This would have occurred if the standard rodent chow pellets were provided to study animals.  
An additional factor that may have played a role in weight loss was that the study was conducted 
in winter (albeit indoors) when the wild-caught animals would normally be less active, would 
have only low nutrition foods available, and would be losing weight. 
 

CONCLUSIONS AND DISCUSSION 

Chlorophacinone levels quickly peaked in prairie dogs after being fed Rozol prairie dog bait.  
Highest levels were obtained from animals euthanized on the third day after being offered the 
bait.  Levels quickly declined thereafter and were significantly lower by Day 7.  
Chlorophacinone residues in our liver samples (maximum average on Day 3 of 5.499 µg/g) were 
higher than the 2008 data reported by the Colorado Division of Wildlife (L. Baeten, unpubl. 
data; received from Francie Pusateri) for prairie dogs recovered dead after a field application of 
Rozol prairie dog bait (average = 1.34 µg/g, SD = 1.21) perhaps because of the relatively rapid 
metabolism and excretion of chlorophacinone residues after consumption of the bait and/or a  
late collection date of carcasses after death in the field study (see review by Primus et al. 2001).  
Primus et al (2001) reported varying levels of residues, depending on the rodent species.  Vidal 
et al. (2009) reported somewhat lower levels of chlorophacinone residues (0.082-3.800 µg/g) in 
the livers of voles (Microtus arvalis) than our maximum average levels in prairie dogs.  In their 
risk assessment, they suggested that the risks to avian scavengers are minimal to negligible while 
there may be higher risks to some mammalian scavengers. 

Our results also demonstrated that prairie dogs allowed to feed ad libitum on the bait did not 
consume more bait nor did they have higher residue levels than those offered only 53 g of bait.  
The overall study results suggest that the highest risk of secondary exposure to chlorophacinone 
residues by non-target animals consuming prairie dogs exposed to the bait would occur within a 
few days after bait application and would drop quickly thereafter.  Additionally, it has been 
suggested that because birds are less susceptible to chlorophacinone poisoning than mammals 
the secondary risks are probably higher for predatory or scavenging mammals (coyotes) than for 
predatory birds (barn owls, American kestrels; see review by Primus et al. 2001). 
 

ARCHIVE   
All raw data, documentation, records, protocols, specimens, correspondence and other 
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documents relating to interpretation and evaluation of data, and final reports generated as a result 
of this study are retained in the archives of the National Wildlife Research Center at Fort Collins, 
Colorado.  
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Gary Witmer Supervisory Research Wildlife Biologist Study Director, major 
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study 

Nathan Snow Biological Science Technician Major participant in all 
aspects of study 

Rachael Piergross 
 

Biological Science Technician Major participant in all 
aspects of study 

David Goldade Supervisory Chemist Residue analysis 
Doreen Griffin QA-QC Specialist Sample log-in, archiving 
Christopher Campton Biol. Sci. Lab Technician Tissue preparation 
Dustin  Keller CO State Univ. Work-Study Student Tissue preparation 
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Table 1.  Average liver and whole body chlorophacinone residue levels of T1 sacrificed prairie 
dogs by days after bait first presented.  T1 prairie dogs were presented with 53 g of Rozol for 
Prairie Dogs on Day 1 (January 28, 2010). 
 
T1 Groups Sacrificed 
(No. Animals in 
Groupa) 

Days After Bait First 
Presented 

Ave. Liver Residues, 
µg/g (S.D.) 

Ave. Whole Body 
Residues, µg/g (S.D.) 

1 (4) 3 5.499 (2.034) 1.281 (0.369) 
2 (4) 5 3.431 (1.223) 0.691 (0.225) 
3 (4) 7 1.069 (0.409) 0.251 (0.124) 
4 (4) 9 1.101 (0.310) 0.435 (0.070) 
5 (4) 11 0.821 (0.698) 0.224 (0.191) 
6 (6) 14 0.470 (0.389) 0.106 (0.130) 
7 (5) 18 0.216 (0.137) 0.053 (0.000) 
8 (5) 27 0.217 (0.146) 0.072 (0.028) 

 

a Groups with more than 4 animals resulted from animals dying or having to be euthanized for 
humaneness purposes within a few days of a scheduled euthanasia day.
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Table 2.  Data set for all animals by animal number, sex, weights, bait consumption, fate and date, and residue levels and treatment group. 
 

(A) Animals offered 53 g of Rozol for Prairie Dogs (T1 group) on January 28, 2010. 

Prairie  
Dog No. 

Sex  
(F/M) 

Assigned 
Treatment 

Initial  
Weight  

(g) 

End  
Weight  

(g) 

Difference 
in Weights (g) 

Bait  
Offered  

(g) 

Bait 
Remaining (g) 

Bait  
Consumed (g) Euthanized or died Date of fate 

Liver  
Residue  
(μg/g) 

 
Whole Body 

Residue  
(μg/g) 

 

KQ-02 Male T₁ 710.0 665.0 -45.0 53.0 0.0 53.0 Euthanized 1/30/2010 3.660 1.085 
KQ-04 Female T₁ 925.0 910.0 -15.0 53.0 0.0 53.0 Euthanized 1/30/2010 4.905 0.935 
KQ-28 Female T₁ 655.0 605.0 -50.0 53.0 7.5 45.5 Euthanized 1/30/2010 5.025 1.325 
KQ-41 Male T₁ 810.0 745.0 -65.0 53.0 0.2 52.8 Euthanized 1/30/2010 8.407 1.78 
KQ-17 Male T₁ 935.0 895.0 -40.0 53.0 0.0 53.0 Euthanized 2/1/2010 3.803 0.518 
KQ-27 Female T₁ 675.0 610.0 -65.0 53.0 0.4 52.6 Euthanized 2/1/2010 4.710 0.89 
KQ-32 Female T₁ 630.0 565.0 -65.0 53.0 7.1 45.9 Euthanized 2/1/2010 3.425 0.881 
KQ-48 Male T₁ 740.0 700.0 -40.0 53.0 0.9 52.1 Euthanized 2/1/2010 1.785 0.477 
KQ-15 Female T₁ 895.0 835.0 -60.0 53.0 21.0 32.0 Euthanized 2/3/2010 0.794 0.096 
KQ-29 Female T₁ 715.0 665.0 -50.0 53.0 25.5 27.5 Euthanized 2/3/2010 1.675 0.309 
KQ-34 Male T₁ 915.0 825.0 -90.0 53.0 0.9 52.1 Euthanized 2/3/2010 0.945 0.218 
KQ-37 Male T₁ 730.0 635.0 -95.0 53.0 0.6 52.4 Euthanized 2/3/2010 0.864 0.382 
KQ-20 Male T₁ 915.0 815.0 -100.0 53.0 0.1 52.9 Euthanized due to condition 2/5/2010 1.537 0.377 
KQ-21 Female T₁ 840.0 755.0 -85.0 53.0 15.3 37.7 Euthanized 2/5/2010 0.937 0.532 
KQ-40 Female T₁ 825.0 770.0 -55.0 53.0 0.4 52.6 Euthanized 2/5/2010 1.096 0.44 
KQ-50 Male T₁ 1045.0 960.0 -85.0 53.0 0.8 52.2 Died 2/5/2010 0.834 0.393 
KQ-08 Female T₁ 670.0 500.0 -170.0 53.0 18.6 34.4 Euthanized 2/7/2010 0.877 0.330 
KQ-13 Male T₁ 800.0 705.0 -95.0 53.0 0.0 53.0 Euthanized 2/7/2010 0.502 0.053 
KQ-24 Male T₁ 1060.0 900.0 -160.0 53.0 0.0 53.0 Died 2/7/2010 0.141 0.073 
KQ-35 Female T₁ 805.0 660.0 -145.0 53.0 14.3 38.7 Euthanized due to condition 2/7/2010 1.765 0.439 
KQ-12 Male T₁ 765.0 700.0 -65.0 53.0 0.0 53.0 Died 2/9/2010 0.321 0.053 
KQ-01 Female T₁ 590.0 530.0 -60.0 53.0 0.1 52.9 Euthanized due to condition 2/10/2010 0.090 0.053 
KQ-30 Male T₁ 870.0 760.0 -110.0 53.0 0.1 52.9 Euthanized 2/10/2010 1.190 0.053 
KQ-33 Female T₁ 675.0 540.0 -135.0 53.0 0.1 52.9 Euthanized due to condition 2/10/2010 0.576 0.372 
KQ-45 Male T₁ 820.0 745.0 -75.0 53.0 1.8 51.2 Euthanized 2/10/2010 0.235 0.053 
KQ-19 Male T₁ 775.0 635.0 -140.0 53.0 0.0 53.0 Euthanized due to condition 2/11/2010 0.413 0.053 
KQ-03 Male T₁ 765.0 720.0 -45.0 53.0 0.1 52.9 Euthanized 2/14/2010 0.127 0.053 
KQ-39 Female T₁ 855.0 840.0 -15.0 53.0 4.0 49.0 Euthanized 2/14/2010 0.145 0.053 
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KQ-42 Male T₁ 895.0 860.0 -35.0 53.0 0.2 52.8 Euthanized 2/14/2010 0.131 0.053 
KQ-44 Female T₁ 895.0 805.0 -90.0 53.0 11.4 41.6 Euthanized 2/14/2010 0.229 0.053 
KQ-49 Female T₁ 810.0 730.0 -80.0 53.0 13.0 40.0 Euthanized due to condition 2/15/2010 0.451 0.053 
KQ-46 Male T₁ 985.0 695.0 -290.0 53.0 0.8 52.2 Euthanized due to condition 2/17/2010 0.442 0.116 
KQ-06 Male T₁ 760.0 660.0 -100.0 53.0 0.0 53.0 Euthanized 2/18/2010 0.132 0.053 
KQ-18 Female T₁ 855.0 660.0 -195.0 53.0 16.6 36.4 Euthanized due to condition 2/18/2010 0.265 0.053 
KQ-26 Female T₁ 875.0 505.0 -370.0 53.0 0.0 53.0 Euthanized due to condition 2/22/2010 0.187 0.084 
KQ-47 Female T₁ 790.0 730.0 -60.0 53.0 0.2 52.8 Euthanized 2/23/2010 0.061 0.053 

                 Average 813.2 717.6 -95.6 53.0 4.5 48.5     1.463 0.355 

  
SD 111.3 117.5 71.9 0.00 7.3 7.3 

    
  

 
          

             (B) Animals offered ad libitum Rozol for Prairie Dogs (T2 group): bait was presented on January 28, 2010. 
 

Prairie  
Dog 
No. 

Sex  
(F/M) 

Assigned 
Treatment 

Initial  
Weight  

(g) 

End  
Weight  

(g) 

Difference 
in 

Weights 
(g) 

Bait  
Offered  

(g) 

Bait 
Remaining 

(g) 

Bait  
Consumed  

(g) 

Euthanized  
or died 

Date of 
fate 

Liver  
Residue  
(μg/g) 

Whole 
Body 

Residue  
(μg/g) 

KQ-07 Male T₂ 880.0 810.0 -70.0 150.0 143.0 7.0 Euthanized 1/31/2010 0.146 0.053 
KQ-25 Female T₂ 925.0 875.0 -50.0 150.0 95.4 54.6 Euthanized 1/31/2010 3.02 0.648 
KQ-31 Female T₂ 765.0 730.0 -35.0 150.0 112.5 37.5 Euthanized 1/31/2010 5.923 0.609 

           
    

    Average 856.7 805.0 -51.7 150.0 117.0 33.0     3.030 0.437 

  
SD 82.5 72.6 17.6 0.0 24.1 24.1 

  
2.889 0.333 

  
 

           
(C)  Animals in control (C) group (fed only maintenance diet).  All residue levels below the Minimum Limit of Detection. 

 
Prairie  

Dog 
No. 

Sex  
(F/M) 

Assigned 
Treatment 

Initial  
Weight  

(g) 

End  
Weight  

(g) 

Difference 
in 

Weights 
(g) 

Bait  
Offered  

(g) 

Bait 
Remaining 

(g) 

Bait  
Consumed 

(g) 

Euthanized 
or died 

Date of 
fate 

Liver  
Residue  
(μg/g) 

Whole 
Body 

Residue  
(μg/g) 

KQ-05 Male C 795.0 775.0 -20.0 0.0 0.0 0.0 Euthanized 1/30/2010 <0.061 <0.053 
KQ-43 Female C 950.0 915.0 -35.0 0.0 0.0 0.0 Euthanized 1/30/2010 <0.061 <0.053 
KQ-10 Male C 900.0 760.0 -140.0 0.0 0.0 0.0 Euthanized 2/7/2010 <0.061 <0.053 
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KQ-11 Female C 805.0 725.0 -80.0 0.0 0.0 0.0 Euthanized 2/7/2010 <0.061 <0.053 
KQ-14 Female C 825.0 765.0 -60.0 0.0 0.0 0.0 Euthanized 2/18/2010 <0.061 <0.053 
KQ-16 Male C 860.0 715.0 -145.0 0.0 0.0 0.0 Euthanized 2/18/2010 <0.061 <0.053 
KQ-09 Male C 965.0 850.0 -115.0 0.0 0.0 0.0 Euthanized 2/23/2010 <0.061 <0.053 
KQ-22 Male C 645.0 580.0 -65.0 0.0 0.0 0.0 Euthanized 2/23/2010 <0.061 <0.053 
KQ-23 Female C 840.0 690.0 -150.0 0.0 0.0 0.0 Euthanized 2/23/2010 <0.061 <0.053 
KQ-36 Female C 885.0 760.0 -125.0 0.0 0.0 0.0 Euthanized 2/23/2010 <0.061 <0.053 
KQ-38 Female C 745.0 685.0 -60.0 0.0 0.0 0.0 Euthanized 2/23/2010 <0.061 <0.053 

                 Average 837.7 747.3 -90.5 0.0 0.0 0.0         

  
SD 91.8 87.6 46.3 0.00 0.00 0.00 
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Figure 1.  Non-linear regression of average chlorophacinone residue levels in prairie dog livers 
(top) and whole bodies (bottom) by date of euthanasia or death.  Animals were offered Rozol for 
Prairie Dogs on January 28, 2010 (Day 1). 
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Figure 2.  Average chlorophacinone residue levels in prairie dog livers (upper line) and whole 
bodies (lower line) by date of euthanasia or death.  Animals were offered Rozol for Prairie Dogs 
on January 28, 2010 (Day 1). 
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Figure 3.  Average chlorophacinone residue levels in livers of control animals, over time in 
animals presented with 53 g of bait, and in animals allowed to feed ad libitum for 2 days.  
Animals were offered Rozol for Prairie Dogs on January 28, 2010 (Day 1).  All control animal 
values were below the Method Limit of Detection (MLOD). For liver samples the MLOD = 
0.061 µg/g. 
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Figure 4.  Average chlorophacinone residue levels in whole bodies of control animals, over time 
in animals presented with 53 g of bait, and in animals allowed to feed ad libitum for 2 days.  
Animals were offered Rozol for Prairie Dogs on January 28, 2010 (Day 1).  All control animal 
values were below the Method Limit of Detection (MLOD).  For whole body samples the 
MLOD = 0.053 µg/g. 
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APPENDICES 
 
Appendix I - Study Protocol 
 
Appendix II - Protocol Amendments/Deviations  
 
Appendix III - ACP Analytical Services Report (Liver and Whole Body Residue Levels) 
 
Appendix IV – NWRC Bait Analysis and Certificate Provided by the Manufacturer 
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Appendix I - Study Protocol 
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Appendix II - Protocol Amendments/Deviations  
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Appendix II, cont.  Amendments to, and deviations from, the approved study protocol. 
The deviations to the approved protocol (as identified in the quality assurance inspection reports 
and described in the two amendments attached to this appendix and in the analytical chemistry 
report (Appendix III) were: 

1. Animals were not weighed and sexed in the field; instead, they were weighed and sexed 
when brought into the animal research building after quarantine.  This allowed us to 
determine the weight and sex more accurately and closer to the start of the study. 

2. A few (5 females and 1 male) of the 50 prairie dogs used in the study were below the 
minimum weight cut-off levels of 600 g for females and 700 g for males.  However, 
because all animals were captured in January, all were considered to be adults or 
subadults approaching adult size. 

3. A random numbers table was used instead of a statistical software program to assign 
animals to treatment group.  Memo-to-File on this change was put in the study records. 

4. The study completion date and date of archiving was extended because of a delay 
experienced in getting the final analytical chemistry report on residue levels. 

5. The analytical chemistry method used in the study was slightly modified (as detailed in 
the report in Appendix III) when some difficulties were encountered in achieving 
consistent residue levels from tissue samples. 
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Appendix III - ACP Analytical Services Report (Liver and Whole Body Residue Levels) 
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Appendix IV – NWRC Bait Analysis and Certificate Provided by the Manufacturer 
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