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From the Bible’s history it is clear that God made living 
things according to their kinds.  These kinds were created 

to reproduce and fill the earth.1  At the time of the Flood, 
some of each kind of terrestrial and flying animal were 
brought on board the ark so that they could be preserved.2  
Afterward, they were to reproduce and again fill the earth.3  
Many creationists believe that after the Flood there were 
dramatic changes in climate.  This was also a time of rapid 
speciation as animals spread out over the earth and adapted to 
new environments.  Although animals reproduce within their 
own kind, characteristics of different populations eventually 
became divergent enough that they were given different 
names.4  This concept that creatures were designed by God 
according to their kind and with the ability to adapt5 is in 
contrast with the molecules-to-man evolutionary idea that 
all organisms had a single common ancestor and adaptation 
is the result of chance events.  

The study of created kinds is called baraminology (from 
Hebrew bara: create, min: kind).  One tool used to determine 
if two different species belong in a monobaramin (a group 
belonging to single kind) is to see if they can hybridize with 
each other or if they can both hybridize with a third species.6  
While such interspecific hybridization* clearly identifies 
two species as belonging to the same baramin, the absence 
of such hybridization data is not in itself conclusive.7  There 
are a number of differences that can naturally arise between 
populations that may result in hybridization failure.8  This 
study will examine data relating to the baraminic classifica-
tion of sheep and goats and some of the variation that exists 
within this monobaramin.

The biblical record

The Bible is not primarily a book about biology.  How-
ever, it is completely true in all that it presents.  It is therefore 
critical for Christians to base their beliefs in all areas of life 
upon the Bible.  This includes our understanding of history 

and biology.  One of the earliest mention of an animal in the 
Bible is found in Genesis 4:2, 4 where it tells of the animals 
Abel kept and brought to God as a sacrifice.  Often rendered 
‘flock’, the Hebrew word צאן (sō’n) refers to a group of do-
mestic sheep and/or goats.  It is used a total of 275 times in 
the Old Testament.9  Since it is first used so early in history, 
long before the Flood, it seems reasonable to believe that it 
referred to a baramin.  However, it is not yet clear how this 
baramin corresponds to animals in our modern classification 
system, so for the purpose of this paper it is referred to as the 
Tsoan* monobaramin.

There are a variety of other terms used in the Bible for 
an individual sheep or goat.  The Hebrew word שה (śeh), 
usually translated lamb, can refer to an individual of either 
species.10  Other words may imply things about the gender, 
age or species of the animal.  However, they are used after 
the Flood and don’t appear to be helpful in determining 
baraminological relationships.  One possible exception is the 
Hebrew יעלה/יעל (yā‛ēl/ya‛alâ) which refers to a wild goat, 
specifically the Nubian ibex (Capra nubiana).  It only oc-
curs four times in the Old Testament, but two of those times 
(Job 39:1; Proverbs 5:19)11 it is compared with the Hebrew 
 meaning deer/doe.  This indicates (ayyāl/’ayyālâ’) אילה/איל
a similarity was recognized between wild goats and deer.  
However, this in itself is not sufficient to conclude that they 
belong to the same monobaramin.  Indeed, in Psalm 104:18 
the wild goat is mentioned in parallel structure with a coney 
(hyrax or rock badger), although the context of the later 
places the emphasis on the similarity in habitat rather than 
in the creatures themselves.

Hybridization data

Domestic sheep (Ovis aries) and goats (Capra hircus) 
have been closely associated throughout history.  Even 
today there are many places where they are kept together.  
Although it is not uncommon to see them mating under 
these circumstances, live offspring from such a mating are 
extremely rare.  Several hybrids have been confirmed using 
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chromosomal analysis to demonstrate that they had 57 chro-
mosomes (2n = 57) which is intermediate between goats (2n 
= 60) and domestic sheep (2n = 54) (table 1).12  One study 
reported a 96% fertilization rate when goats were mated (a 
buck* with a doe*), and a 90% fertilization rate when sheep 
were mated (a ram* with a ewe*).  However, when rams were 
crossed with does there was a 72% fertilization rate and the 
embryos died at 5 to 10 weeks.  When bucks were crossed 
with ewes there was a 0% fertilization rate.13  Thus, the few 
well documented live hybrids confirm that sheep and goats 
do both belong to the Tsoan monobaramin.  The study cited 
illustrates how differences have developed within this bara-
min that most commonly result in a poor fertilization rate 
and/or a high spontaneous abortion rate in matings between 
sheep and goats.

Within the genus Ovis hybridization occurs quite read-
ily.  In fact this is one reason why the species listed in this 
genus vary depending on the source.14  The mouflon, wild 
sheep previously classified as O. musimon or O. orientalis, 
are now often classified as O. aries along with domestic 

sheep.15  Fertile offspring have been observed from crosses 
between domestic sheep and the mouflon.  Fertile offspring 
have also been documented between these sheep and Argali 
sheep (O. ammon, 2n = 56), the Urial (O. vignei, 2n = 58), 
and bighorn sheep (O. canadensis, 2n = 54).16  It is worth 
noting that within this genus, differences in chromosome 
number do not pose a barrier to hybridization.

Attempts to artificially cross domestic sheep with the 
chamois (Rupicapra rupicapra, 2n = 58) resulted in hybrid 
embryos which died.  Similar attempts to cross sheep with 
domestic cattle (Bos taurus, 2n = 60) resulted in 11 out of 51 
sheep eggs cleaving when fresh bull semen was introduced.  
However, fertilization and cleavage are not sufficient to 
classify two organisms within the same monobaramin.  It 
is necessary for embryogenesis to continue past the initial 
maternal phase and for there to be coordinated expression of 
both paternal and maternal genes.17  Finally, there has been an 
alleged hybridization between domestic sheep and European 
roe deer (Capreolus capreolus, 2n = 70).16  European roe 
deer belong to the family Cervidae, which are characterized 

Table 1.  A hybridogram for sheep and goat hybrids showing all members of the subfamily Caprinae (family Bovidae) and one member 
of subfamily Odocoileinae (family Cervidae).  V = viable hybrid(s);  VF = viable, fertile hybrid(s);  A = abortion;  E = early embyronic 
death;  ? = hybrid of questionable reliability reported;  * = the same species.
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Bovidae; Caprinae:
Ammotragus lervia * V
Budorcas taxicolor *
Capra caucasica * VF V V
Capra cylindricornis *
Capra falconeri * VF V V
Capra hircus V VF VF * VF VF VF A V ?
Capra ibex V V VF *
Capra nubiana V VF *
Capra pyrenaica *
Capra sibirica V VF *
Capra walie *
Hemitragus hylocrius *
Hemitragus jayakari *
Hemitragus jemlahicus A *
Nemorhaedus baileyi *
Nemorhaedus caudatus *
Nemorhaedus crispus *
Nemorhaedus goral *
Nemorhaedus sumatraensis *
Nemorhaedus swinhoei *
Oreamnos americanus *
Ovibos moschatus *
Ovis ammon * VF ?
Ovis aries V VF * VF VF E ?
Ovis canadensis VF *
Ovis dalli *
Ovis nivicola *
Ovis vignei ? VF *
Pseudois nayaur *
Pseudois schaeferi *
Rupicapra pyrenaica *
Rupicapra rupicapra ? E *
Cervidae; Odocoileinae:
Capreolus capreolus ? *
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by their bony, branched antlers that are shed annually.  All 
other animals previously mentioned in this section belong to 
the family Bovidae, which are characterized by unbranched 
horns consisting of a bony core, covered by a keratinized 
sheath and are not shed.18

Domestic goats can hybridize with the Alpine ibex (C. 
ibex), Nubian ibex (C. nubiana), Siberian ibex (C. sibirica), 
Markhor (C. falconeri), West Caucasian or Kurban tur (C. 
caucasica), East Caucasian or Daghestan tur (C. cylindri-
cornis), and Barbary sheep (Ammotragus lervia, 2n = 58).  
Many of the hybrids within the genus Capra are fertile.  
Crosses between domestic goats and the Himalayan tahr 
(Hemitragus jemlahicus, 2n = 48) have resulted in abortions, 
but no live young.  Hybrids between goat and the chamois 
(Rupicapra rupicapra) have been reported, but a further at-
tempt to produce a hybrid failed.16 

Inferences from other data

Within the genus Ovis there are two species for which 
no clear hybrid data were found.  These are Dall’s sheep (O. 
dalli, 2n = 54) and the snow sheep or Siberian bighorn (O. 
nivicola, 2n = 52).  Both these species are considered to be 
very closely related to bighorn sheep (O. canadaensis).19  
They are mountain sheep which are 
similar in morphology, habitat, and 
chromosome number.  

Within the genus Capra there are 
also two species for which no clear 
hybrid data were found.  These are the 
Spanish ibex (C. pyrenaica) and the 
Eithiopian or Walia ibex (C. walie).  
These species are closely related to 
the other ibexes which were all clas-
sified as subspecies of C. ibex at one 
time.  As with sheep, there is still 
controversy over definitions of species 
and subspecies.  The Walia ibex is 
often included with the Nubian ibex.20  
Since the few species that lack hybrid 
data are considered so closely related 
to a species linked by hybrid data, it 
seems reasonable to conclude that all 
species of Ovis and Capra fall within 
the Tsoan monobaramin.

Additionally, animals within the 
same genus would be expected to be 
more closely related to each other 
than animals from different genera.  
Thus, even if there had been no further 
information on the Ovis or Capra spe-
cies that lacked hybrid data, it would 
still seem reasonable to assume that 
they belong within the monobaramin.  
When hybrid data shows animals from 
different genera to be monobaraminic, 

all animals within the two genera would be expected to be 
in the monobaramin.

Variation within Tsoan

Once animals have been identified as belonging to the 
same monobaramin, variation within the monobaramin can 
be examined for patterns.  There is tremendous variation 
found within Tsoan (figure 1).  For example, horns in sheep 
generally curl at the side of the head as they grow.  Normally 
there is only one pair of horns, but Jacob sheep (a domestic 
breed) may have two or even three pairs.  Those with four 
horns have two vertical centre horns that may be up to several 
feet long (much like goat horns), and two lateral horns which 
curl down along the side of the head.21  Goat horns tend to 
grow upward, and somewhat outward and backward.  In 
some Capra species the horns of adult males22 form a very 
large semi-circle as viewed from the side.23  However, the 
Markhor has tightly curled corkscrew-like horns,24 while the 
Daghestan tur has horns which are a rounded triangle shape 
on cross-section that make an open curl over the head (much 
like a lyre as viewed from the front of the animal when its 
head is slightly lowered).  Horns in males are usually much 
larger than those in females.25  Some breeds of domestic 

A B

DC

Figure 1.  Variation within the Tsoan monobaramin.  A) This Dall’s sheep (Ovis dalli) exhibits 
tightly curved horns that curl at the sides of the head typical of Ovis species.  B) This alpine 
ibex (Capra ibex) exhibits horns with a more gentle curve that grow up away from the head.  
C) The large male Barbary sheep (Ammotragus lervia) has horns with a different curvature as 
well as a mane (shaggy hair under the neck) and chaps (shaggy hair down the front of the 
legs).  D) This Swaledale, a breed of domestic sheep (Ovis aries), exhibits the heavy growth 
of underfur known as wool that is typical of most domestic sheep breeds.  
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sheep are naturally polled*.  Thus, there is considerable 
variation in the size, shape, and number of horns within this 
monobaramin.

The pelage or hair coat of Tsoan is also highly variable.  
Typically mammals have guard hairs which overlay and 
protect the underfur.  The underfur may be composed of 
wool, fur and/or velli.26  Domestic sheep are best known for 
having well developed wool, a growth of underfur that is 
not shed, and very few guard hairs.  This wool ranges from 
the fine (narrow diameter) wool of the Merino to the longer, 
coarser wool of the Jacob sheep.  Some domestic sheep and 
most domestic goats have no obvious wool.  The length of 
hair may also vary according to the species, gender and body 
region of the animal.  Bucks often have a beard.  Rams in 
some species have a mane, a fringe of long hair under the 
throat that runs down to the brisket.  In Barbary sheep, the 
mane divides at the brisket and continues down the legs as 
chaps.27  In addition to variation in type, diameter and length 
of hair fibres, there is variation in colour, colour pattern and 
density of the hair coat.

There is considerable homology among the sheep, goat, 
and cattle genomes.  Both goats and cattle have 60 chromo-
somes consisting of 29 pairs of acrocentric* autosomes*.  
Domestic sheep have 3 less chromosome pairs relative to 
goats and cattle, including 23 pairs of acrocentric and 3 
pairs of metacentric* autosomes.  Sheep chromosome (OAR) 
1 is considered equivalent to goat (CHI) and cattle (BTA) 
chromosomes 1 and 3.  OAR 2 corresponds to CHI/BTA 2 
and 8, and OAR 3 to CHI/BTA 5 and 11.  These differences 
are attributed to three Robertsonian translocations.28  A Rob-
ertsonian translocation occurs when the long arms of two 
nonhomologous acrocentric chromosomes combine to form 
a single chromosome.29  This is a relatively common type of 
chromosomal change which is nonrandom and appears to 
have distinct mechanisms that drive the change.30

Conclusions

All species in the genera Ovis, Capra and Ammotragus 
are clearly within Tsoan.  Hemitragus is also included be-
cause identifiable abortions indicate a significant amount 
of embryonic development has taken place.  Rupicapra is 
probably included; it appears the major reason for doubting 
the authenticity of the alleged hybrids with goats was be-
cause an additional attempt failed.  However, failure is the 
most common result when goats are crossed with sheep.  It 
is unclear how far the embryos developed when Rupicapra 
was crossed with sheep.  A better documented hybrid would 
remove the uncertainty.  These five genera all fall within 
Caprinae, a subfamily within the family Bovidae.

Although similarities between Tsoan and cattle have been 
noted, there is currently insufficient hybrid data to place cattle 
within Tsoan.  Cattle belong to Bovinae, a separate subfamily 
within the family Bovidae.  Yet, the alleged hybrid between 
sheep and European roe deer suggests Tsoan may include not 
only the family Bovidae, but also the family Cervidae.  If 
this is verified, then Tsoan would likely include Antilocapri-
dae, a family consisting of only the pronghorn (Antilocapra 

americana) which is intermediate between Cervidae (consist-
ing of over 40 species) and Bovidae (consisting of nearly 140 
species).  Other ruminant families may be included as well.  
A better documented Bovidae/Cervidae or other interfamilial 
hybrid would be tremendously helpful in ascertaining the true 
baraminological relationship of these families.  Since well 
documented hybrid data is lacking at this time, cattle hybrids 
will be examined separately in a subsequent paper.

The variation present within the Tsoan monobaramin is 
from both the variety created in this baramin initially and 
changes that have been acquired throughout history.  Some 
characteristics naturally change as a result of environmental 
changes, for example growth of a heavier winter coat and 
moulting.  However, the variation within the monobaramin 
far exceeds this.  Mutations, any acquired change within 
the genome, have historically been considered to be due to 
random copying errors.  As such, they do not significantly 
add information and often result in disease.  However, within 
the last several decades evidence has been found that some 
changes within bacterial genomes are directed.  Such muta-
tions can be initiated by environmental signals which allow 
changes in a part of the genome that is likely to help the 
organism adapt.31  Much of the variation in pelage could 
be attributable to similar changes.32  For example, growth 
in any tissue is controlled by multiple factors; some work 
to stimulate growth, others to inhibit growth.  If directed 
changes occurred as a result of environmental changes from 
a post-Flood ice age, mutations may have occurred that 
increased factors stimulating hair growth and density33,34 or 
decreased factors inhibiting it.34  This would easily explain 
how animals which had no need for heavy coats prior to the 
Fall were able to acquire them when the need arose.

Glossary

Acrocentric: a chromosome with the centromere very near 
one end
Autosomes: chromosomes that are not sex (X or Y) chro-
mosomes
Buck: an adult male goat
Doe: an adult female goat
Ewe: an adult female sheep
Interspecific hybridization: forming a hybrid by crossing 
two different species
Metacentric: a chromosome with the centromere near the 
middle
Polled: an animal without horns
Ram: an adult male sheep

Tsoan: an anglicized form of the Hebrew word צאן (s ō’n) 
which is used 275 times in the Hebrew Old Testament to 
refer to sheep and goats 
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