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CANID AND HUMAN COHABITATION: CANIDS 
DID NOT MOVE INTO CAVES WITH HUMANS

Lauren Kirk

ABSTRACT: It is not known how long dogs and humans have had a relationship. If dogs and 
humans coexisted in the past, then their fossils should be located in the place they both resided. 
As canids developed a relationship with humans, it would make sense that they moved into caves 
when humans did. Data was obtained from the Paleobiology Database and sorted by time period, 
Pleistocene and Miocene versus Paleogene, and further sorted depending on if the fossil was found 
in a cave and tested for a relationship with humans showing coexistence by a χ2-test. It was found 
that canids did not move into caves along with humans. In fact, there was a statistically significant 
difference that supports that there may be a negative relationship. Since canids were very recently 
domesticated with respect to the time periods evaluated, a coexisting relationship may not have 
existed previously. 
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Introduction

In some cultures today, dogs are considered 
man’s best friend. The connection between a 

dog and human includes a level of social interaction 
that seems to be unparalleled in regard to other 
species. Since dogs have a unique relationship 
with people, scientists have begun studies on 
the behaviors of dogs, as well as comparisons of 
wolves and dogs (Heberlein, 2016). Dogs, unlike 
wolves, are unique in that they are domesticated 
and can also serve as special needs support or 
help identify the existence of cancer cells in a 
lab, making them not only a great companion, 
but also a great support for other tasks (Bjartell, 
2011). Many scientists have been interested in the 
relationship that dogs have with humans, but do 
not know how long this relationship has existed 
(Frantz, 2016). 

Determining if dogs and humans always 
coexisted may help us understand the 
relationship between the two species and how 
such a relationship evolves. This may broaden 
understanding of how domestication, selection 
pressures, and training animals may benefit the 
human population. Since Homo sapiens and 
canids have evolved in similar time periods, it 

would be logical to assume that they may have 
crossed paths and began to develop a relationship 
(Stringer 1988). Because canids are omnivorous 
and pack animals, they have been able to have 
peaceful communal feeding and typically are not 
nocturnal (Kleiman, 1973). Since they are awake 
during the day and are more approachable during 
feeding than cats, humans may have been able 
to interact with dogs easily in order to develop a 
relationship in the past (Kleiman, 1973).

In this paper, I test the hypothesis that dogs did 
not need to live in caves previously and as time 
increased, dogs moved into caves because of their 
relationship with humans since humans evolved 
and lived in caves. Previous hominid fossils, such 
as a Neanderthal in Croatia and another in Siberia, 
have been found in caves which suggests that 
hominids utilized the protection of caves (Green 
2006, Reich 2010). If dogs had also resided in 
caves, it would prove that dogs and humans have 
always had a close relationship and coexisted. 
Before hominids evolved, canids had no reason 
to live in caves. As the hominids evolved and 
developed a relationship with canids, I predict 
that canids moved into caves along with the 
hominids.  
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Materials and Methods

All data that was modified and sorted was 
obtained from the Paleobiology Database. The 
data was downloaded from the Paleobiology 
Database on October 25, 2018 by Dr. Rebecca 
Price by using the class “Mammalia,” which I then 
narrowed down to occurrences of Canidae that 
could be identified to the species level. The data 
was further narrowed down. The Canid species 
were then differentiated by age – whether the 
species occurred in the time period of Paleogene 
or Miocene and Pleistocene. The Paleogene time 
period spans from 56 million years ago to 23.03 
million years ago, while the Miocene spans 
from 23.03 million years ago to 5.33 million 
years ago (Walker, 2018). Additionally, the 
Pliocene spans from 5.33 to 2.58 million years 
ago (Walker, 2018). Since this study focuses on 
Canid occurrences over time, the most recent 
Neogene epochs were not used. If the data did 
not fall into these categories, it was eliminated. If 
the data overlapped and was found in more than 

one time period, it was categorized by whichever 
time period it was more abundant in. I determined 
whether the remaining species were ever found 
in caves. If the species did not have a location 
noted in the Paleobiology Database, it was not 
analyzed. 

 After the data was sorted, pivot tables were 
used to combine the information for one species 
into a single row. The total number of canids 
found in caves and not in caves during each of 
the Paleogene and Miocene and Pleistocene time 
periods were totaled and placed into a table. 
Using these values, frequencies were obtained 
by dividing each value by the total value in each 
time category. The significance level of 0.05 was 
decided since this is not a medical study and no 
harm will be done when testing the significance 
through analysis. A χ2-test was conducted using 
the number of species found in caves and not 
found in caves in the Paleogene to predict the 
numbers found in the Miocene and Pleistocene. 
A graph depicted in Figure 1 was then created to 
compare the frequency values run in the χ2-test. 
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Results

As depicted in Figure 1, statistical analysis 
with the χ2-test was used to determine the number 
of species of canids found in caves versus not in 
caves among two different time periods, resulting 
in a p-value of 7.9E-06. The p-value of 7.9E-06 
indicates that the probability of getting these 
results by random chance is correct; therefore, I 
reject the null hypothesis. This demonstrates that 
the results are statistically significant, but findings 
in Figure 1 indicate that the research hypothesis is 
also incorrect. Therefore, the research hypothesis 
is also rejected in favor of the conclusion that 
proportionately more canid fossils were found 
outside of caves in the Miocene and Pleistocene 
than in the Paleogene. 

Discussion

It was predicted that dogs and humans have 
always had a close relationship and were living 
together in the past.  This was tested by a χ2-test 
as previously seen in Figure 1. Although the 
assumption that dogs moved into caves may have 
not been correct, leading to a rejection of the research 
prediction, there was a statistical significance in the 
data. Therefore, the null hypothesis that there is no 
change is rejected. In fact, the number of species 
found in caves went down as depicted in Figure 1, 
indicating that dogs may have been moving out of 
caves as humans were moving in, demonstrating a 
contradicting negative relationship.

Dogs were the first animals to be domesticated; 
dogs and humans have been living in the same 
environment for several years, nearing about 10,000 
years (Heberlein,2016). Given this evidence, it 
is possible that dogs and humans existed in caves 
with each other in the past, but not during the time 
period that was tested for statistically. The most 
recent time periods of the Paleogene and Neogene 
that were evaluated was 2.58 million years ago.  
Although the statistical test showed that dogs did 
not move into caves as they evolved during the 
previously mentioned time periods, this may mean 
that dogs and humans existed elsewhere besides 
caves together. 

Because dogs were domesticated many years ago, 
but fairly recently with respect to the data evaluated, 
humans and dogs have a good relationship. The close 
relationship is evident by the social communication 
that is present between a dog and a human. Dogs are 
able to pick up human communication and social 
cues by following a human’s gaze (Teglas 2012). Not 
only was it found that dogs communicate efficiently 
with humans, but wolves did not communicate as 
well as domesticated dogs, suggesting that there 
is a greater component to the relationship between 
a dog and human than just genetic relatedness 
between species (Kaminski 2012). Another theory 
may be that canids were going to come into human 
territories without human intervention by selection 
pressures alone, which could have intensified the 
relationship between humans and dogs today (Trut, 
1999). 

Limitations and Further Research

Although the assumption that dogs moved 
into caves may have not been correct, there was 
a statistical significance in the data; therefore, the 
null hypothesis is rejected. This suggests that dogs 
did have some relationship with hominids in the 
past. A more accurate study may be to look at more 
recent time periods of the Pleistocene versus the 
Neogene and Paleogene. To better understand the 
relationship, the geographical distances that canid 
fossils were found from the hominid fossils should 
be examined. A more comprehensive analysis 
should be conducted to determine the extent of the 
relationship. Since only the fossils located in caves 
were studied, it could be expanded to evaluate all of 
the location’s canid fossils are found in comparison 
to the hominid fossils. It is also important to note 
that the presence of canid fossils in caves may not 
mean they were in the presence of human fossils. 
Another avenue to further expand research is to 
evaluate if humans coexisted with dogs could be 
to study domestication in further detail. One way 
to determine when a dog was domesticated is to 
find evidence pertaining to the time floppy ears 
and other morphological features appeared and the 
seasonal rhythm of reproduction changed (Trut, 
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1999). If those morphological and reproductive 
changes canbe tracked, it may be possible to see if 
there are any fossils that exhibit these changes in the 
Paleogene and Miocene and Pliocene. Additionally, 
limitations may have occurred in deleting some 
pertinent data from the Paleobiology Database or 
missing data in the Paleobiology Database. It is 
also important to note that the fossil record is not 
a complete record and may have bias as to which 
fossils are researched (Benton 2000, Kock 1978).  
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