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Temperature and Humidity Variation between Cage and Plastic-walled 
Traps: Implications for Animal Welfare 
 
Stephen M. Vantassel  

Montana Department of Agriculture, Lewistown, Montana  
 
ABSTRACT: Wildlife control operators have observed that animals caught in plastic-walled traps during summer conditions were 
showing signs of heat stress. To verify the plausibility of these anecdotes, three temperature and humidity sensors were used to monitor 
local environmental conditions as well as those inside a covered cage trap and a plastic-walled trap. The study lasted for more than 
365 days. Average temperature/humidity for ambient air was 10.8°C/72%; for covered cage traps it was 12.0°C/79%; and for plastic-
walled traps it was 12.75°C/78.4%. Results are consistent with anecdotal observations that animals caught in plastic traps would 
experience higher temperatures. This information can be used to improve animal welfare during cage and box trapping activities.  
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INTRODUCTION 
Wildlife control operators (WCOs) use cage and box 

traps (commonly misnamed as “live traps”; Vantassel 
2012) either due to regulatory restrictions or due to 
concerns about injuring non-target animals, such as free-
range dogs (Canis lupus familiaris) and cats (Felis catus). 
While cage traps are preferred mostly due to cost, WCOs 
may select box traps when targeting skunks as the solid 
walls significantly reduce the risk of being sprayed 
(Vantassel 1994). WCOs may also select box traps to 
reduce the likelihood of people (e.g., children) and pets 
from interacting with trapped animals (Lawrence 1996).  

Cage and box traps are broadly perceived as humane 
devices for the capture of wildlife. This perception has 
been codified by ballot initiatives in Massachusetts and 
Washington where animal protectionists successfully con-
vinced voters to “ban cruel traps” (i.e., body-gripping 
traps), thereby forcing trappers to use envelopment traps, 
such as cage and box traps (Galvin 1996, Howe 1996, 
Pfarrer 1999, Aust and McDonald 2000, Humane Society 
of the United States 2013). Elsewhere, body-gripping traps 
are described as “cruel and inhumane” (Aust and 
McDonald 2000). Of course, these claims assert by 
implication, and in the case of Massachusetts, Colorado, 
and Washington by ballot-initiated statutes and constitu-
tional mandates (Massachusetts General Law Part 1, Title 
XIX, Chapter 131, Section 80A; Colorado Revised 
Statutes Title 33 Article 6 Part 2 sections 201-209; Revised 
Code of Washington Title 77 Chapter 15 Section 194), that 
cage and box traps are neither cruel nor inhumane. For one 
would suspect if cage and box traps were cruel and 
inhumane, proponents of these ballot initiatives would 
have included them in their efforts to end cruel trapping 
devices. A recent example of legislature driven restrictions 
on trapping devices can be seen in California’s Wildlife 
Protection Act (California Legislation 2019). But 
considering this opposition to body-gripping traps, the 
question remains, “Are cage and box traps humane?” 

During a training event for wildlife control operators, 
Robert “Rob” Erickson of On-Target A.D.C. (Cortland, 
IL) suggested animals caught in plastic-walled traps during 

summer conditions were showing signs of heat stress (R. 
Erickson, pers. commun.). While anecdotal evidence lacks 
statistical rigor, at no time did anyone in the audience, 
filled with professional wildlife control operators, contra-
dict Erickson’s claim. Encounters with WCOs elsewhere 
have also supported the assertion. His claim certainly was 
reasonable at the prima facie level. Animals caught in 
plastic-walled traps would lack the air circulation possible 
with cage traps. While plastic-walled traps have holes in 
the doors, animals are still stuck in a dead-end air pocket 
as there is no way for air to move through the trap easily 
(some versions have a screened back window but these are 
less common). While the solid walls provide shade, is it 
possible that the effect of the trap would be more like an 
oven than the shade of a tree?  

 
METHODS 

Three humidity and temperature monitors, along with 
a solar panel/battery unit to power the three devices, were 
used to test the claim of heat stress. A Tractor Supply 7 × 
7 × 24-inch cage trap (solid door) and a Minnesota Plasti-
Catch™ MPC 924 9 × 9 × 24-inch trap (Mitlyng Develop-
ment, Darwin, MN) were used for comparison.  

The study location was a fenced backyard in Lincoln, 
NE, where the study could be done without disturbance 
(40°48’24.62”N 96°38’45.08”W with elevation 1,275 
feet; Google Earth Pro, Google, Mountain View, CA). 
Traps were placed within 12 inches of each other. Monitors 
were placed inside each trap and the doors were closed. In 
order to evaluate the differences in environmental 
conditions between covered cage traps and box traps, a 
blue denim cloth was place over the rear three-fifths of the 
cage trap covering the handle to the rear and the sides. One 
sensor was placed far enough inside the cage trap to be 
shielded from direct sunlight and rain. The third sensor was 
placed about 18 inches behind the traps along the median 
axes separating the two traps at an elevation approximating 
the elevation of the two sensors placed in each of the traps. 
The sensors recorded temperature and humidity at 30-
minute intervals. The traps were left in place for over a 
year, between December 7, 2010 and December 16, 2011. 
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RESULTS AND DISCUSSION 
During the study period, the monitors obtained 17,913 

temperature and humidity data points for each of the three 
sensors (Table 1A and 1B). Published body temperatures 
of commonly trapped mammals are provided in Table 2, 
for comparison.  

When the study was conceived, I was not concerned 
about calendar issues other than to ensure that a full year 
in days was accomplished. Since the calendar dates could 
not be perfectly verified, I compared averages of my 
ambient air data to that of the Global Historical 
Climatology Network (note that the days being compared 
could have been off by several weeks on either side or both 
of the averaging). I was within 10 degrees Fahrenheit on 
the max average and one-degree Fahrenheit on the 
minimum temperature average. The discrepancy on the 
max side makes sense as my traps had shade for part of the 
day and were placed on grass where temperatures would 
be presumably cooler than those taken from the Lincoln 
Airport and other locations around the city. Therefore, I 
feel confident that the data collected was in line with data 
collected by official weather data collectors. As could be 
expected with a data collection extending for over a year, 
there were some glitches. However, given the volume of 
information, I do not believe that those issues were enough 
to significantly impact the averages.  

Temperature ranges are only meaningful as they relate 
to sustaining or diminishing life or health. Silberman 
(1982) says that when the body temperature of mammals 
exceeds 40°C, they will suffer hypoxia at the cellular level. 
While various conditions can cause this hypoxia, 
Silberman says, “This is particularly true of animals placed 
in poorly ventilated crates and forced to exercise with the 
ambient temperature rises above 80°F.” Granted, trapped 
animals are not required to exercise but ambient 
temperatures can get much higher than 80°F (26.7°C) as 
my study shows. Hypothermia is also a potential concern. 
Silberman (1982) says animals are most at risk when they 
are immobile in ambient temperatures below 45°F (7.2°C). 
Table 2 shows the normal body temperatures of commonly 
trapped mammals.  

The relative humidity data was not as reliable because 
water collected inside the box trap. But given that animal 
urine would also collect inside the box trap, it is unclear 

how much presence of water would distort in the box trap 
during the study period would distort our conclusions 
related to animal welfare. It should be recognized that 
trapped animals release moisture through respiration, 
therefore the role of outside moisture may have less of a 
confounding effect. 

Taking the temperature and humidity data at face value, 
one must consider how temperature and humidity combine 
to form a heat index. In Canada, the temperature/humidity 
scale is called Humidex (Canada.ca 2019). The Humidex 
degree of comfort index is shown in Figure 1. 

Assuming the Humidex provides insight, at least 
analogously, to the comfort of animals, then clearly plastic-
walled traps located in the right setting, e.g., direct 
sunlight, could cause severe discomfort for a trapped 
animal. Kate Rugroden, Vice President of Operations at 
Bat World Sanctuary/TPWD and permitted wildlife 
rehabilitator, said these animals “will cool themselves by 
panting, but in extreme heat that will not be of much help 
and they will end up being dehydrated pretty quickly. Heat 
stress/heat stroke follow shortly, and the animal will likely 
end up in convulsions and have to be euthanized. If the trap 
is placed in an area that gets partial to full sunlight, the 
animal cannot escape the scorching heat of the sun. I've 
seen enough animals that have been injured in these traps 
or that have heat stress/heat stroke to be convinced that the 
'humane' live traps are inhumane.” (K. Rugroden, pers. 
comm.).  

Though this study lacks the benefit of repetition, it does 
confirm the anecdotal findings of R. Erickson and other 
wildlife control operators that summer caught animals in 
box traps experience hotter temperatures than cage traps. 
Although the averages do not profoundly underscore that 
point, a look at the range of temperatures clearly does. 
Others should be encouraged by the trial study data and 
expand the study to gain further insights about conditions 
that cage and box trapped animals may experience. 
Wildlife biologists and wildlife rehabilitators should 
compare their understanding of the temperature and 
humidity preferences of wildlife with the research data. 
Guidelines could be developed for preferred uses of cage 
and box traps in the field that could help use these traps in 
a more humane manner.

 
 
 
Table 1A. Temperature readings in centigrade. 

Sensor 
Location 

Avg Temp C° Median Std Dev Std error Range 

Air  10.75 11.08 12.73 0.10 -19.34 to 44.13 

Plastic 12.70 12.69 12.38 0.09 -13.16 to 56.14 

Cage 11.93 11.83 12.47 0.09 -15.47 to 51.09 

 
 

Table 1B. Relative humidity readings in percent. 

Sensor 
Location 

Avg RH % Median Std Dev Std error Range 

Air  72.06 76.1 19.22 0.14 14.45 to 100.0 

Plastic 78.40 82.2 20.96 0.16 11.56 to 138.5 

Cage 79.90 84.7 18.89 0.14 16.39 to 123.3 
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Table 2. Normal body temperatures of commonly trapped mammals. 

Species Normal Body Temp C° 
Room 

Temp/Humidity 
Source**  

Beaver (Castor canadensis) 36.7  Vantassel 2006 

Coyote (Canis latrans) 40.4*  Baldwin et al. 2008 

Dogs (Canis familiaris) 38.2-38.7  Baldwin et al. 2008 

Eastern Gray Squirrel (Sciurus carolinensis) 36.4-38.7  Koprowski 1994 

Raccoon (Procyon lotor) 35.1 18.0/17.0 Dunbar 2006 

Raccoon 37.9  Belant 1995 

Raccoon 37.5-38.7 anesthetized  Baldwin et al. 2008 

Red Fox (Vulpes vulpes) 40.0  Baldwin et al. 2008 

Striped Skunk (Mephitis mephitis) 37.7 August Mutch 1976 

Striped Skunk  37.7 Winter Wade-Smith and Verts 1982 

* Number likely elevated due to capture stress 
** Sometimes the source listed is a secondary source, but the primary source is referenced in the publication.  

 
 
 

R hum (%) 
Temp (°C) 

100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 

21 29 29 28 27 27 26 26 24 24 23 23 22      

22 31 29 29 28 28 27 26 26 24 24 23 23      

23 33 32 32 31 30 29 28 27 27 26 25 24 23     

24 35 34 33 33 32 31 30 29 28 28 27 26 26 25    

25 37 36 35 34 33 33 32 31 30 29 28 27 27 26    

26 39 38 37 36 35 34 33 32 31 31 29 28 28 27    

27 41 40 39 38 37 36 35 34 33 32 31 30 29 28 28   

28 43 42 41 41 39 38 37 36 35 34 33 32 31 29 28   

29 46 45 44 43 42 41 39 38 37 36 34 33 32 31 30   

30 48 47 46 44 43 42 41 40 38 37 36 35 34 33 31 31  

31 50 49 48 46 45 44 43 41 40 39 38 36 35 34 33 31  

32 52 51 50 49 47 46 45 43 42 41 39 38 37 36 34 33  

33 55 54 52 51 50 48 47 46 44 43 42 40 38 37 36 34  

34 58 57 55 53 52 51 49 48 47 45 43 42 41 39 37 36  

35  58 57 56 54 52 51 49 48 47 45 43 42 41 38 37  

36   58 57 56 54 53 51 50 48 47 45 43 42 40 38  

37     58 57 55 53 51 50 49 47 45 43 42 40  

38       57 56 54 52 51 49 47 46 43 42 40 

39         56 54 53 51 49 47 45 43 41 

40          57 54 52 51 49 47 44 43 

41           56 54 52 50 48 46 44 

42            56 54 52 50 48 46 

43             56 54 51 49 47 

Figure 1. Humidex (see Canada.ca 2019). 

 
CONCLUSION 

Animal protectionists and others often malign 
footholds and other body-gripping traps as being cruel due 
to their effect on the third domain of animal welfare, health 
(Darwin 1863, Andelt et al. 1999, Beausoleil and Mellor 
2015). As a rule, cage and box traps do appear to cause less 
physical injury to trapped animals than body-gripping 
traps (White et al. 1991, Gregory 2003, Powell and Proulx 
2003), but to broadly designate cage and box traps as 
humane and body gripping traps as cruel is simplistic and 
misleading. Gregory (2003) says that kill traps that 
dispatch quickly can cause less distress than live traps (i.e., 
cage, box, footholds, etc.). Information about animal 

injuries resulting from cage and box traps has been known 
for some time (Lossa et al. 2007). Injuries from these traps 
(though primarily cage traps) include tooth breakage, 
muzzle abrasion, hypothermia, vulnerability to predation 
and exposure to sun and rain (Huggins 1999, Powell and 
Proulx 2003, Way 2007). Additionally, researchers have 
shown that in some cases cage traps may be more injurious 
to animals than traditional tools (e.g., footholds; Serfass et 
al. 1996, Blundell et al. 1999). Based on anecdotal and 
experimental research, the problem of heat stress needs to 
be added as a humane consideration for plastic-walled box 
traps. Physical injuries are not the only issue. White et. al 
(1991) argued that red foxes (Vulpes vulpes) underwent 
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psychological stress from being caught in cage traps. It is 
likely that other animals experience psychological distress 
also. K. Rugroden concurs, noting that animals do not cope 
well with confinement, often struggling hard to escape to 
the point of injuring themselves; in addition, cage/box 
traps lack room for postural adjustments making them less 
humane than people think. 

The point is not to malign cage or plastic-walled traps 
as cruel. Demonizing equipment is simplistic because it 
ignores the trapper-tool-set dynamic that establishes the 
humanness of a control method (Vantassel 2009). The 
point is for wildlife control operators to be trained to 
understand how devices and sets can be used to enhance or 
degrade animal welfare (Vantassel 2017). For example, 
knowing box traps are warmer for the animal suggests 
wildlife control operators should use this trap in colder 
temperatures to provide better environmental conditions 
for the trapped animal. Likewise, if using box traps during 
summer months, greater care should be made to ensure the 
trap is placed in shade, away from the heat of direct sun.  

I strongly recommend that additional research be 
launched to investigate the impacts cage and box trap 
micro-climates have on animal welfare. Perhaps the use of 
infrared technology can provide a low-cost way to gather 
field data (Speakman and Ward 1998, Cilulko et al. 2013).  

Lastly, state regulators must heed that banning 
equipment is short-sighted and disingenuous because it 
fails to recognize that equipment is only part of the trap-
trapper-set event. Instead, regulators should require initial 
training and continuing education training that emphasizes 
control activities that lower animal stress and injury. 
Continuing education is standard practice in the pest 
control industry, and it is high time that wildlife agencies 
adopt the practice with wildlife control operators.  

Ironically, despite all the attention on devices, it 
appears that animal rights protest industry activists are 
conflicted about all traps and trapping activities for wildlife 
control (Fox and Papouchis 2004, Gates et al. 2006, 
Hadidian et al. 2006, Hadidian 2015). Perhaps this 
apprehension is due to how they evaluate wildlife control 
activities in general considering the five domains model 
(Beausoleil and Mellor 2015). 
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