


















  

  

Order: MARSUPIALIA

Family: MACROPODIDAE

Potorous tridactylus apicalis (Rat kangaroo)

2n: I3d,129
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0rder: MARSUPIALIA Famí1y: MACROPODIDAE

Potorous tridactylus apical-is (Rat kangaroo)

2n=L3d,L2?

AUTOSOMES: 10 Metacentrics, submetacentrics or subEelocenErics

SEX CHROI'OSOI,IES: X Submetacentric
Y1 Mediun-sízed acrocentric
Y2 Small- acrocentric

All chromosome pairs are morphologically d is Éinguishable. The X
chromosome has a deep secondary constrictíon on the Long arm near the
centromere.

The karyotypes shown here are gifts of Dr. Margery W. Shaw, University
of l"lichigan, Ano Arbor, Michigan, USA. Lymphocyte cul-Eures.

1) Sharman, G.B.: Ihe mitoÉic chromosomes of marsupials and their bearing
on taxonomy and phylogeny. Australian J. ZooL. 9:38, L961.

2) I^Ialen, K.H. and Brown, S .

Order: MARSUPIALIA Family: MACROPODIDAE

Potorous tridac tylus apicalis (Rat kangaroo)
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3) Shaw, M.W. and Krooth, R.S.: The chromosomes of the Tasmanían
rat-kangaroo (Potorous tridactylis apicalis). Cytogenetics 3:L9, 1-964.

4) Moore, R. A biometric anaLysis of the chromosomes of the marsupials
Marcopus major, Marcopus rufus and Potorous tridactylis. Cytogenetics 4:
L45, 1965,

5) Hayman, D.L. and MarEin, P.G.: An autoradiographic sEudy of DNA

synthesis in the sex chromosomes of tr^ro marsupials with an XX/XY1Y2 sex
chromosome mechanism. Cytogenetics 42209, L965.
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Order: CHIROPTERA

Desmodus rotundus murinus (Yampire bat)
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Family: DESIUODONTIDAE



Order: CHIROP1SRA FamiLy: DESMODONTIDAX

Desmodus rotundus murinus (Vampire bat)

2r^=28

AUTOSoMES z 26 \letacentrics and submetacentrics

SEX CHROMOSOMES: X Large submetacentric
Y Minute telocenEric

The specimens (one male and one femal-e) were collected in Yera Cruz,
Mexico by Mr. RoberE Dooley, Houston Zoo1ogical §arden, Houston, Texas, USA.
Lung cultures l^7ere used for karyological studies.

Order: CHIROPTERA Family: DESMODONTIDAI
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Order: CHIROPTERA

Family: VESPERTILIONIDAE

Myotis aelifer incautus (Cave bat)

2n: M
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Family: VESPERTILIONIDAE

Myotis veLifer incauEus (Cave bat)

2rr=44

AUTOSOMES i 6 Lar ge metacentrics and submetacentrics
2 Small submetacentrics

34 Acrocentrics or telocentrics

fhree pairs of the acrocentric autosomes are distinctly smal-1er than
other chromosomes.

Order: CHIROPTERA Family: VESPERTILIONIDAX

  

  

Myotis velifer incautus (Cave bat)

2rt=44
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Order: CHIROP1ERA

SEX CHROMOSOMES: X Medium-sized submetacentric
Y Minute

Specimens were collected by Dr. Bryan P. Gl-ass from the State of
Oklahoma. .Lung cultures r^7ere initiated for karyological studies.
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Order: CHIROPTERA

Family: VESPBRTILIOMAE

P ipistr ellus subf laaus subflaaus (Eastern pipistrelle)

2n:30

  Vr¡lume ]. Folio 4.1967



Order: CHIROPIERA Family: VESPERTIIIONIDAX

Pipis trelLus subfLavus subflavus (Eastern pipis Erelle)

2n=30

AUTOSOMES: 20 Large or medium-sized metacentrics or submetacentrics
2 Relatively small submetacentr ics
6 SmaLl subEelocentr ics

One pair of the small subtelocentric autosomes bears a secondary
constriction on the long arm. The identification of the X is equivocal , since
one or t\^ro pairs of auEosomes show similar morphology.

Two male and one femaLe specimens were collected by Dr. Bryan P. G1ass,
Department of Zoology, Oklahoma StaEe University, SEillwater, Oklahoma, USA.
Lung culEures \"¡ere used for karyological sEudies.

Order: CHIROPTERA Family: VESPERTILIONIDAX

Pipistrell-us sub f l-avus subflavus (Eastern pipistrelle)

2n=30
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SEX CHRoMoSOMES: X Medium-sized metacentric
Y Smal1 submetacentric

XY



  

  

Order: EDENTATA

Family: DASYPODIDAE

D as y pus nors emcincúus (Nine-banded armadillo)

2n 64
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Order: EDENTATA Family: DASYPODIDAE

Dasypus novemcinctus (Nine-banded armad i 11o )

2r=64

AUTOSO¡,IES: 18 Metacentrics, submetacentrics or subtelocentrics
44 Acrocentrics or telocentrics

SEX CITROMOSOMES: X Submetacentric
Y Acroc entr ic

The last autosome shown, a smaIl submetacentric element, has always
large satellites, often bent back over the main portion of this chromosome.

Numerous animals have been studied from t\^7o locations in Texas, USA.
Lymphocyte, kidney (shown), skin, and embryo culEures have identical features.

REFERENCES:

Beath, M.M., Benirschke, K. and Brownhill, L.E.: The chromosomes of the
nine-banded armadillo, Dasypus novemcinctus. Chromosoma L3227, 1962.
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Order: EDENTATA Family: DASYPODIDAI

Dasypus novemcinctus (Nine-banded armadillo)

2r.=64
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Order: LAGOMORPHA

Family: LEPORIDAE

Lepus alleni alleni (Antelope jack rabbit)

2n: 48
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Order: I"AGOMORPHA Family: LEPORIDAX

Lepus a11eni al-lení (Antelope jack rabbit)

2¡=48

AUTOSOMES i 42 l{-eiuacentrics, submetacentrics or subtelocentric
4 Acrocentrícs or teLocentrics

Ttre specimens were collected in Tucson area, by Mr. David Hinds, University
of Arizona, Tucson, Arizona, USA. Muscle Eissues were used to initiate ceLL
cultures for karyoJ-ogical s tudies.
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Family: LEPORIDAE

Lepus a11eni a11eni (Antelope jack rabbit)

2¡=48

XY
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SEX CHR0MOSO]'ÍES: X Submetacentric
Y Acrocentric



  

  

Order: LAGOMORPHA

Family: LEPORIDAE

Lepus californicus eren'ticzs (Black-tailed jack rabbit)

  Volume 1,, Folio 7 ,1967

2n: 48



Order: I,AGOMORPHA Family: LEPORIDA-E

Lepus californicus eremicus (nLack-tailed jack rabbit)

2¡=48

AUToSoMES : 42 lletacentrics, submetacentrics or subtelocentrics
4 Acrocentr íc s

SEX CHROM0SOMES: X Large submetacentric
Y Small- acrocentric

The specimens r^lere collected by Mr. David Hinds in Tucson, Arizona,
USA. Muscles were used to initiate cultures for karyologicaL studies.

Worthington, D.H. and Sutton, D.A.: Chromosome numbers and analysis in
three species of Leporidae. Ma¡mnal-i an Chromosomes Ner{sletster No. 22:194,
L966.

  

  

Order: LAGOMORPHA
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Family: LEPORIDAE

Lepus californicus eremicus (Black-tailed jack rabbít)

2n=48
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Order: LAGOMORPHA

Family: LEPORIDAE

Or yctola gus cuniculus (Laboratory rabbit)

2¡n: M

  Volume I, Folio 8.,1967



Order: LAGOMORPHA Family: LEPORIDAE

Oryc to l agu s cuniculus (Laboratory rabbiE)

2rr=44

AUTOSOMES: 34 Metacentrics, submetacentrics or subtelocentrics
8 Acrocentrics or te l-ocentrícs

Karyotypes were obtained
white rabbits.

from kidney cuLEures of male and female domestic

REFERENCES:

1) Me1-ander, Y.: The chromosome compLement of the rabbit. Ilereditas 42:
432, L956.

2) Sarkar, P., Basu, P.K. and Mi1ler, I.: Karyologic studies on ce1ls from
rabbit cornea and other tissues grown in vitro. Invest. Ophthal. l:33, L962.

3) Teplítz, R. and Ohno, S.: Postnatal inducEion of ovogenesis in the rabbit
(OryctoLagus .unr."]""). Exp. Ce11 Res. 31:183, 1963.

4) Sharma, G.P., Parshad, R. and 6hs¡¡¿n, 5.1. ' On the meiotic and somaEíc
chromosomes of the rabbit. Oryctolagus cuniculus. Res. Bu11. (N.S.) Panjab
Univ. L4:L7L, L963.

5) McMichael, H., I.lagner, J.8., NowelL, P.C. and llungerford, D.A.:
Chromosome studies of virus -induced rabbit papí11omas and derived primary
carcinomas. J. Nat. Cancer Inst. 31:L197, L963.

6) Pruniáras, M., Jacquemont, C., and Mathivon, M.F.: Etudes sur Les
relations v irus -chromosomes . V. - l,e caryotype du lapin domestique.
Ann. LtInst. Pasteur L09:465, 1965.

7) Nichols, l,l.W., Levan, A., Hansen-Melander, E. and Melander, Y.: The
idiogram of the rabbit. llereditas 53:63, 1965.

8) Dave, M.J., Takagi, N., Oishi, I1. and Kikuchi, Y.: Chromosome studies
on the hare and the rabbit. Proc. Jap. Acad. 412244, L965.

9) Ray, M. and I^lilLiams, T.i{. : Karyotype of rabbit chromosomes from
leucocyte cultures. Canad. J. Genet.& Cytol. 8:393, L966.

Order: LAGOMORPHA

Oryctolagus cuniculus (Laboratory rabb i t)

2n=44
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SEx CIiROMOS0MES: X Subme tacentric
Y Subme tacentric

Family: I,EPORIDAE



  

  

Order: RODEI\TIA

Familv: SCIIIRIDAE

Marmota nl,onax (Northeastern American woodchuck)

2
tf)JOI1
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Order: RODENTIA Family: SCIIIRIDAE

Marmota monax (Northeastern American woodchuck)

2n=38

AITTOSOMES z 24 or 26 MetacentrÍcs, submetacentrics or subtelocentrics
10 or 12 Acrocentrics or telocentrícs

SEX CHROMOSOMES: X Metacentric
Y Acrocentric

difficult.
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Order: RODENTIA Family: SCIIIRIDAE

2n=38
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Ihe classification of the el-ement here placed as No. L1
In some preprations (top) it appears acrocentric, in others
more subEeLocentr ic.
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Five specímens captured ín central Vermont, USA and New Hampshire, USA
were studied with l-ymphocyte culture, kidney and fibrous tissue preparations.
All had similar results. fhe karyotypes shown were prepared from primary
kidney cul tures .

REFERENCES:

Couser, W., Sargent, P., Brownhill, L.E. and Benirschke, K.: The somatic
chromosomes of the Northeastern American trIoodchuck, Marmota monax.
Cytologia 28:108, 1963.
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Marmota ]¡1onax (Northeastern American woodchuck)



  

  

Order: RODEi\TIA

Family: SCIURIDAE

T amiasciurus hudsonicus streatori (Red squirrel)

2n: 46

  Volume 1, Folio LO,1967



Family: SCIIIRIDAE

Tamiasciurus hudsonícus streatori (Red squirrel-)

2n=46

AUTOSOMES. 42 Yletacentrics, submetacentrics and subtelocentrics
2 Acrocentrics

SEX CIIROMOSOMES: X Submetacentric
Y l"fetacentric

Secondary constrictions may occur on a number of chromosomes, but usually
not on homologous chromosomes .

fhe specimens rTere collected in the State of l^/ashington by Dr. Murray L.
Johnson, University of Puget Sound, Tacoma, Washington, USA. A total of 4
samples (2dd rzQQ) were analyzed. Lung cuLtures I^rere used in al-l cases for
karyological s tudies.

A single female specimen of T. h. loquax trapped fro¡n the State of
Vermont (according to an animal dealer) showed 46 chromosomes but a different
karyo type .

Order: RODENTIA Family: SCIURIDAE

Tami as c iuru s hudsonicus streatori (Red squirrel)

2¡:r=46
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Order: RODENTIA

XY



  

  

Order: RODENTIA

Perognathus intermedius (Rock pocket mouse)
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Family: HETBROMYIDAE



Order: RODENTIA Family: HE1SROMYIDAE

Per ognathus intermedius (Rock pocket mouse)

2rL=46

AUTOSOMES: Large meEacentrics or subme tacentric s

Smal1 submetacentrics or sub EelocenErics
Acrocentrics or telocenEric s

SEX CHROMOSOMES: X Large submetacentric
Y Srnal l metacentric

No distinct secondary constrictions. Identificatíon of X somewhat
equivocal but not too difficult. Identification of Y very easy.

Ihe male specihen was collected at Las Cruces, New Mexico, USA, and the
female specimen was collected from I,Iard County, Texas, USA.

Order: RODENTIA

Perognathus intermedius (Rock pocket mouse)

Zrt=46

Family: HnTEROMYIDAI
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Order: RODENTIA

Family: CRICETIDAE

Baiomys taylori subater (i\orthern py#ny rnouse)

2n: 48

  Volume l, Folio 12,1967



Order: RODENTIA Family: CRICETIDAE

Baiomys taylori subater (Northern pygmy mouse)

2n=48

AUTOSOMES: 46 Acrocentrics or telocentrics

The autosomes form a continuous Length gradation. Tr^ro pairs of the
small-est members of autosomes may show secondary constriction near the
centromere.
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0rder: RODENTIA FamiLy: CRICETIDAE

Baionrys taylori subater (Northern pygmy mouse)

2n=48

XY
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SEX CHROMOSOMES: X Large subtel-ocentric
Y Srna 11 subtelocentric

Two animals (one male and one female) were collected at College Station,
Texas, USA. Lung cultures r^rere used for karyological studies.



  

  

Order: RODENTIA

Family: CRICBTIDAE

Cricetulus griseus (Chinese hamster)

2n: 22

  Volume l, Folio 13,1967



Order: RODENTIA Famíly: CRICETIDAI

Cricetulus griseus (Chinese hams ter)

2r.=22

AUTOSOMES: 14 Metacentrics or submetacenEríc s

6 Sub te l-oc entr ic s

SEX CI{ROMOSOMES: X Medium-sized submetacentric
Y Medium-sized submetacenLric

The long arm of the X may show a weak secondary constriction at the distaL
third. Ilovrever, without autoradiography with tritiated thymidine, the X may
be indi s tingui shable from chromosomes No. 4. The Y chronosome is
morphologically unique.

REFERENCES:

1) Ford, D.K. and Yerganian, G.: Observations on the chromosomes of
Chinese hamster cells in tissue culture. J. Nat. Cancer Inst. 21:393, 1958.

2) Bender, M.A. and Gooch, P.C.: Spontaneous and X-ray-induced somatic
chromosome aberrations in the Chinese hamster. Intern. J. Rad. Biol. 4:
L75, L961,

3) Ohno, S. and l^/eiler, C.: Relationship beEween large X-chromosome and
side-by-side pairing of the XY-bivalent observed in the Chinese hamster,
Cricetus griseus. Chromosoma L3:106, 1962.
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4) Hsu, T.C. and Zetzes, M.T.: Mammal"ian chromosomes
Idiogram of the Chinese hamster. J. Nat. Cancer Inst.

5) Hsu, T.C.: Marmnalian chromosomes in vitro.
sequences in che Chinese hamster. .1. GfÍ SEf .

in vitro. XVII.
tz:${too+.
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23253, L964.
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6) Utakoji, T.: On the homology between the X and the Y chromosomes of the
Chinese hamster. Chromosoma L8l.449, 1966.
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Vr¡lume I, Folio 73,1967

Ihe specimens ¡"rere originaLLy donated by Dr. M. A. Bender, Oak Ridge
National Laboratory, Oak Ridge, Tennessee, USA. Ce11 Lines (d,Don; QrDede)
derived from Lung cultures were used. fhey are availab j-e at the American
Type Culture Collection.
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Order: RODEI\TIA

Family: CRICETIDAE

Mesocricetus aurafrrs (Syrian or o'golden" hamster)

2n: M

  Volume 1. Folio 14.1967



0rder: R0DENTIA Family: CRICETIDAX

Mesocrícetus auraEus (Syrian or rrgoldenrr hamster)

2n=44

AUTOSOI4ES: 34 Metacentrics, submetacentrics or subtelocentrics
8 Acrocentrics or telocentrics

Order: RODENTIA Family: CRICETIDAI

2n=l+tt
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Ihe karyotypes displayed were prepared from fetal tissue cultures and
kíndly supplied by Dr. M. Galton, Hanover, New Hampshire. fhey have been
published by Galton & Holt and are reproduced with permission of the
publishers. The long arm of X and Y are late replicating as sho¡¿n by the
autoradiographs . In severaL publícations the Y chromosome is noE identified
c orrec t ly .

REFERENCES:

1) Awa, A., Sasaki, M. and Takayama, S.: An in vitro study of the somatic
chromosomes in several manrmals. Jap. J. ZooL. Ai57 , 1959.

2) Ohno, S. and Weiler, C.: Sex chromosome behavior pattern in germ and
somatic cells of Mesocricetus auratus. Chromosoma L2:362, L961.

3) Lehman, J. M., Macpherson, I. and Moorhead, P.S.: Karyotype of the
Syrian hamster. J. Nat. Cancer Inst. 3L:639, L963.

4) Galton, M. and Holt, S.F.: DIü replication patterns of the sex
chromosornes in somatic ce11s of the Syrian hamster. Cytogenetics 3:97,
t964.

5) Fredga, K. and Santesson, B.: Mal-e meiosis in the Syrian, Chinese,
and European hamsters. Ilereditas 52:36, L964.

6) Schmid, üI.: Karyotypes and labeling studies of Cavia Eelk,Microtus agrestis and Mesocricetus auratus. Mar¡rnalian Chromosomes Ne\^rsletter
No. 18:L52, L965.
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Mesocricetus auratus (Syrian or "gol"dentt hsmsEer)



  

  

Order: RODEI\TIA

Family: CRICETIDAB

M icr otus pennsyhs anícus pennsyla anicu.s (Meadow vole)

2n: 46

  Volume l, Folio 15,L967



Order: RODENTIA FamiLy: CRICETIDAX

MicroEus pennsylvanicus pennsylvanicus (Meadow vole)

2rL=46

AUTOSOMES: Metacentrics, submetacentrics or subtel-ocentrics
Acrocentrics or telocentrics

SEX CHROMOSOMES: X SubteLocentric
Y TelocenLric

The specimens ( 2citf, 19) were colLected by Mr. Larry L. Deaven from Center
CounEy, PennsylvanÍa, USA. Bone marrohr and lung cuLtures were used for
karyological s tudies.

Order: RODENTIA Family: CRICETIDAI

Micr o tus pennsy lvanicu s p ennsy lvanicus (Meadow vole)

2n=46
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Order: RODEI\TIA

Family: CRICETIDAE

Onychomys leucogaster (Northern grasshopper mouse)

2n: 48
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Order: RODENTIA Family: CRICETIDAX

Onychomy s leuco aster (Northern grasshopper mouse)

2rt=48

AUTOSOI,IES: 46 Metacentrics, submetacentrics and subtelocentrics

SEX CHROMOSOI,fES: X Submetacentric
Y Subtelocentric

Specimens coLlected by Mr. James L. Patton in Vernon, Texas, USA. Lung
cultures were used for karyological studies.

Order: RODENTIA FamiLy: CRICETIDAE

Onychomy s leucogaster (Northern grasshopper mouse)

2rr=48
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Order: RODEI\TIA

Family: MURIDAE

  Volume 1, Folio 17 ,1967

Mus musculus (Mouse)

2n: 40



Order: RODENTIA Family: MURIDAI

2rL=40

AUToSOMES: 38 AcrocenErics or telocentrics

SEX CHRoMoSOMES: X Acrocentric
Y Acrocentric

The individual elements cannot be distinguished; however, by
radioautography Galton and Holt were able to ídentify X and Y as shown
(karyotypes kindly provided by Dr. M. Galton, Hanover, §ew Hampshire.
Preparations shown are from C57BL|L}J mouse embryos).

Minor structural differences in various strains of mice have been
observed, both in autosomes (Levan et a1.) and the Y chromosome (Levan et al .;
Crippa; Nowell).

REFERENCES:

3) Ford, E.H.R. and Woollam, D.H.M.: A sludy of the mitotic chromosomes of
mice of the Strong line. Exp. CeL1 Res. 32:320, L963.

4) Crippa, M.: The mouse karyotype in somatic ceLls cultured ín vitro.
Chromosoma 15:30L, 1964.

5) Gal-ton, M. and l{olt, S.F.: Asynchronous replication of the mouse sex
chromosornes. Exp. Ce11 Res. 37:111, 1965.

6) Bennett, D.: Ihe karyotype of the mouse, with identification of a
translocation. Proc. Nat. Acad. Sci. 53..730, L965.

7) NoweLL, P.C.: An unusual Y chromosome in Swiss mice. Manunal ian
Chromosomes Newsletter No. l-7:73, L965.

8) Loughman, I^I.D.: Mouse peripheral blood white ce11 culture. Mammalian
Chromosomes Newsletter No. 18:145, 1965.

Order: RODENTIA FamiLy: MURIDAE

  

  

Mus musculus (Mouse)
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Mus musculus (Mouse)

f) Stich, H.F. and Hsu, T.C.: Cytological identification of male and fema1e
somatic ceLls in Ehe mouse. Exp. Ce1-l Res. 13:358, 1960.

2) Levan, A., Hsu, T.C. and Stich, H.F.: The idiogran of the mouse.
Herediras 482677, L962.

2n=40
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Order: RODENTIA

Family: MURIDAE

Rattus noroegiczs (Rat)

2 42n
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Order: RODENTIA FamiLy: MURIDAE

2n=42

SEX CHR0M0SOMES: X Acrocentric
Y Acrocentric

Ihe second largest auEosome has satellites. Two types of X have been
described within sErains. It may have prominent short arms or none. The Y
is polymorphic among strains, acrocentríc and the smallest eLement with
positive heteropyknosis or, equal in size to medium-sized autosomaL
acrocentrics without heteropyknosis.

Karyotypes \^rere prepared from skin cultures of normal ttwhite raEs. tr

REFERENCES:

1) Makino, S. and Hsu, T.C.: Mamnalian chromosomes in viEro. V. The
somatic compl-ement of the Norway rat, Rattus norvegicG.@o1ogí" L9223,

Order: RODENTIA

Rattus norvegicus (Rat )

2n=42
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2) Tjio, J.H. and Levan, A.¡ Comparatíve ídiogram anal-ysis
Yoshida rat sarcoma. Ilereditas !!2218, L956.

5) Vrba, M.: Idiogram of the rat (Rattus
identification of individual chrornosomes.

6) Dowd, G., Dunn, K. and Moloney, W.C.:
leukemic rats. Blood 23:564, L964.

of the rat and

norveqr-cus ) and reliability in
Folia Biologíca LOz75, 1964.

Chromosome studies in normal and

of the Y chromosome in the I^Iis tar/
Exp. Bío1. Med. L1-9:370, 1965.

3) Fitzgerald, P.H.: Cytological identification of sex in somatic ce11s of
the rat, Rattus norvegicus. Exp. CelL Res. 25:19L, L96L.

4) Hungerford, D.A. and Nowell, P.C.: Sex chromosorne polymorphism and the
normal karyotype in three strains of the laboratory rat. J. Morph. 113:
275 , L963. fi( (t ült r|o no ttn
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7) Yoshida, T
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9) Zieverink, W.D. and Moloney,
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8) Allison, J.E., Stanley, A.J. and Gumbreck, L.G.: Sex chromatin and
idiograms from rats exhibiting anomalies of the reproductive organs. Anat.
Rec. 153:85, 1965.

W.C.: Use
Proc. Soc.

10) Moloney, W.C., Boschetti,
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A.E. and Dowd,
Blood 26:341, 1965.
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Rattus norvegicus (Rat)

AUTOSOMES z 22 lletacentrics, submetacentrics or subtelocentrics
18 AcrocenErics or telocentrics

xx

I
Yx



  

  

Order: RODEI\TIA

Family: CHINCHILLIDAE

Chinchilla laniger (Chinchilla)

2n: 64

  Volume 1, Folio 19,1967



Order: RODENTIA Family: CHINCÍ{ILLTDAE

Chinchill-a Laniger (Chinchilla)

2n=64

SEX CHR0},ÍoSoMES: X Large metacentric (dupl-icate type)
Y Small submetacentric

Karyotypes shown are from kidney cu1Éures and corresponding autoradiographs
are placed beneath individuaL elements.

REFERENCES:

1) Nes, N.
128, 1963.

The chromosomes of Chinchilla laniger. Acta Vet. Scand. 4

2) Galton, M., Benirschke, K. and Ohno, S.: Sex chromosomes of the
chinchil-1a: allocycly and dupl-ication sequence in somatÍc ce11s and
behavior in meiosis. Chromosoma L6:668, L965.

3) Fredga, K.: Chromosome studies in five species of South American rodents
(Suborder llys tricomorpha) . Manunalian Chromosomes Newsl.etter No. 20:45, L966.
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AUTOSOMES : 62 yletacentrics or submetacentrics

One pair of smaLl submetacentric elements has prominent satellites.
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Order: CARNMRA

Family: CANIDAE

Canis familiaris (Dog)

2n: 78
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Order: CARNIVORA Family: CANIDAE

Canis familiaris (Dog)

2r.=78

AUTOSoMES: 76 Acrocentrics or Eelocentrics

SEX CHROMOSOMES: X Submetacentric
Y Minute me tacentric

The male karyotype was obtained from Lymphocyte culEure of a normal-
domestic dog. Skin and kidney cuLtures were established from a female
rrgrey collierr, and Ehe karyotypes obtained from these were ind is tingui shab l-e
from those of a normal dog. The karyotype appears to be identicaL in all
races of dogs with the exception of the Y which is described as a smalt
acrocentric in some reports.

R-EFERENCES:

1) Moore, trI. Jr. and Lambert, P.D.: The chromosomes of the beagle dog.
J. Heredity 54:273, L963.

2) SofunÍ, T. and Makino, S.: A supplementary study on the chromosomes of
venereaL tt¡mors of the dog. Gann 54:L49, L963.

3) Brown, R.C., Swanton, M.C. and Brinkhous, K.M.: Canine hemophilia and
maLe p s eudohermaphrodit i sm. Cytogenetíc studies. f,ab. Invest. L2z96L, 1963.

4) Reíter, M.B., Gilmore, V.H. and Jones

Order: CARNMRA Family: CANIDAE

  

  

Canis familiaris (Doe )
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5) Gustavsson, I.: The chrornosomes of the dog. Hereditas 5Lzl87, L964.

6) Pakes, S.P. and Griesemer, R.A.: Current status of chromosome analysis
in veterinary medicine. J.A.V.M.A. L462L38, L965.

7) Basrur, P.K. and Gilman, J.P.W.: Chromosome studies in canine
lymphos arcorna. CorneLl- Veterinariat 56245L, L966.

8) §ewnham, R.E. and Davidson, !'I.M.: ComparaEive study of the karyotypes
of several species in Carnivora incLuding the giant panda (Ailuropoda
melanoleuca Cytogenetics 5:152, L966.

9) Ford, 1,.: The normal- male and femaLe dog rnitotic karyotype. Mamnal ian
Chromosomes NerrsLetter No. 19:3, L966.

10) Chiarelli, B.: Data on the karyology of different races of Canis

x

familiaris. Mammalian Chromosomes Ner¡rsletter No. 21:160, 1966.
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Order: CARNMRA

Family: CAI\IDAE

2n: 78
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Canis latrans (Coyote)



Order: CARNIVORA Family: CANIDAE

Canis latrans ( Coyo te )

2rt=78

AUTOSOMES:. 76 acrocentrics or telocentrics

X Submetacentric
Y Minute

Skin biopsies of the two animals from the State of Washington, USA were
kind1y provided by Dr. H. V. fhuline. The karyotypes are indistinguishable
from various races of the domestic dog (Canis familiaris).

REFERENCES:

Benirschke, K. and Low, R.J.: Chromosome complement of the coyote, Canis
Latrans. Manrnalian Chromosomes Newsletter No. 15: L02, L965.

  

  

Order: CARNIVORA
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Order: CARNMRA

Family: URSIDAE

Selenarctos thibetanu.s (Asiatic black bear)

2n:74
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Order: CARNIVORA Family: URSIDAI

S e lenarctos thibetanus (Asiatic Black Bear)

2¡=74

SEX CHROMOSOMES: ubme tacentric
crocentr ic

Secondary constrictions are present in one or more paírs of acrocentrics,
similar to those seen in the American black bear. The male animal-rs
metaphase was kindly supplied by Dr. Rosemary E. Newnham (London, England).
Specimens from the female r^rere obtained at Antwerp Zoo (Belgium) through the
courtesy of Dr. Agathe Gijzen. Both preparations shown are from fibrous
tissue cultures.

REFERNNCES:

1) Newnh aur, R.E. and Davidson, tl.M.: Comparative study of the karyotypes
of several species ín carnivora including the giant panda( Ai luropod a
melanoleuca . Cytogenetics 5:L52, L966.

2) Benirschke, K., Young, E. and Lo\,¡, R.J.: Chromosome studies on four
carnivores. Mammalian Chromosomes Ne\rsl,etter No. 2l:L48, L966.

  

  

Order: CARNIVORA

I¡ rl ¡r

Family: URSIDAE

SeLenarctos thibetanus (Asiatic black bear)

2¡=74
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AUTOSO¡{ES: 8 Metacentrics or submetacentrics
64 Acrocentrics or te locentr ics
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Order: CARNIVORA

Familv: URSIDAE

U rsus anl,ert(anus (American black bear)

2tt: 74
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Order: CARNIVORA

2r.=74

AUTOSOMES: 8 Metacentrics or submetacentrics
64 Acrocentrics or telocentrics

SEX CHROMOSOMES: X SubmeEacentric
Y Acrocentr ic

One or two pairs of smal1 acrocentrics often have secondary constrictions
of the long arms near the centromere.
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Order: CARNTVORA

Ursus americanus (American black bear)

Family: URSIDAX

The male animal was obtained in New Hampshire, USA. fhe female
preparation was kindly supplied by Dr. Rosemary E. Newnham (London,
Both preparations were made from fibrous tissue cultures.

REFEPJNCES:

the karyotypes
Ai luropoda
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3) Benirschke, K.: SteriLity and fertiLity of inEerspecific mar¡nalian
hybrids. In: ComparatÍve Aspects of Reproductive Failure, K. Benirschke ed.
Spr inger -Verlag, New York 1,967.

n ll lr ¡I
xx  

aa

Volume 1, Folio 23,1967

Family: URSIDAI

Ursus americanus (American black bear)

1) Low, R.J., Benirschke, K., Grimner, J.L. and Schneider, T.G.: The
chromosomes of three bears. Mammalian Chromosomes Ne\{sletEer No. 13:.3, L964.

2n=74



  

  

Order: CARNMRA

Family: PROCYONIDAB

Bassariscus astutus (Ringtailed cat)

2n:38
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Order: CARNMRA Famil-y: PROCYONIDAE

Bassariscus astutus (RingEailed c at)

AUTOSOMXS: 36 Submetacentrics and subtelocentrics

SEX CI{ROMOS0}4ES: X Submetacentric
Y Smal1 telocentric

One pair of reLativeLy large autosomes shows a knob-like short arm.
Secondary constriction is located on the short arm of a pair of small
subtelocentric. Identification of X is somewhat equivocal, because one pair
of autosomes possesses similar morpho!-ogy. I{owever, this autosomal pair tends
to be more metacentric than the X. Identification of the Y is unequivocaL.

Tihe female specimen was collected from Sonora, Texas, USA by Mr. James L.
PatEon. Muscle cul-tures wele iniEiated for karyological studies. The male
animaL was a display specimen of the Houston Zoological Garden, Houston, Texas,
USA. Skin cultures were used.

REFERENCES:

Hsu, T.C. and Arríghi, F.E.: KaryoEypes of 1'3 Carnivores. MarmraLian
Chromosomes Newsletter No. 21:155' 1966.
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Order: CARNIYORA

Familv: PROCYOI{IDAE

Procyon lotor (North American raccoon)

2n:38
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Order: CARNMRA Family: PROCYONIDAE

Procyon @ (North American raccoon)

2n=38

AUTOSOMES: 30 Metacentrics, submetacentrics or subtelocentrics
6 Acrocentrics or teLocentrics

SEX CHROMOSOIÍES: X Submetacentric
Y Submetacentric or subte locentric

A pair of smaLL sub tel-ocentric s (pair No. L4) possesses distinctive
satelLite on the short arm, similar to pair EI of domesLic cat.

Five specimens have been studied, all from Central Vermont and New
Hampshíre, USA. Lymphocyte, kidney and skin fibroblast cul-tures show
similar resul-ts. The karyotypes shown were prepared from kidney cultures.
The karyotypes are in agreement r,zith findings reported by IIsu and Arrighi
(2 specimens) and Todd (1 specímen) but differ from the 2n=42 previously
reported by I"lalknowska for unknown reasons.

REFERENCES:

1) I^Ialknowska, J.: Les chromosomes chez les carnivores. I. Le raton
laveur, Procvon lotor, L. Fol-ia Biol. (l^larsaw)9:303, 1961.

2) Benirschke, K., Young, E. and Low, R.J.: Chromos ome studies on four
carnivores. MannnaLian Chromosomes Newsl-etter No. 2ÍrL48, L966.

3) Hsu, T.C. and Arrighi, F.E.: Karyo types of 13 carnivores. Manrnalian
Chromosomes Ne$¡sl-etter No. 21r155, 1966.

4) Todd, N.B.: The karyotypes of the raccoon (Procyon Lotor L.
coatirnundi (Nasua narica L. ) and kinkajou (Potos flavus Schreber
Ma¡malian Chromosomes Nei,rsLetter No. 21r153 , L966.

  
Order: CARNIVORA
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Procyon l-otor (North American raccoon)

2n=38

Family: PROCYONIDAE
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Order: CARNIYORA

Family: MUSTELIDAE

III ephitis mephitis (Striped skunk)

2n:50
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Order: CARNMRA FamiLy: MUSTELIDAE

Mephitis mephitis (StrÍped skunk)

2n=50

AUTOSOMES z 44 l(etacentrícs or submetacentrics
4 Acrocentr ícs

SEX CIIR0MOSOMES: X Large submetacentric
Y Minute telocentric

One pair of medir¡m-sized submetacentrics bears a deep secondary
constríction on the l-ong arm near the centromere.

fhe male specimen was donated by the Houston Zoologíca! Garden, Houston,
Texas, USA. The female specimen was purchased from a f arni j-y which kept the
animal as a pet. fhe animal was originally captured in the Baton Rouge area,
Louisiana, USA. Several additional specimens from Texas and from Mexico
showed identical karyotypic characterístics.

REFERNNCES:

order: CARNIVORA

Mephitis mephitis (Striped skunk)

2n=50

Farnily: MUSTEIIDAE
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1) Fredga, K.: Chromosome studies in six species of MusteLidae and one of
Procyonidae. Maúnalian Chrornosomes Newsletter No. 2LzL45, L966.

2) I{su, T.C. and Arrighi, F.E.: Karyotypes of 13 Carnivores. Marmnalian
Chromosomes Newsletter No. 21:L55, L966.
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Order: CARI\IYORA

Family: MUSTELIDAE

Mustela putorius furo (Ferret)

2n:40
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Order: CARNMRA Family: MUSTELIDAE

Mustela putorius furo (I'erret)

2r=4O

AUTOSO¡{ES: 28 MetacenErics, submetacenErics or subtelocentrics
10 Acrocentrics or tel-ocentrics

SEX CHROMOSOMES: x SubmeEacentric
Y Srnall metacentric

One of the smallest pairs of acrocentric autosomes bears a secondary
constriction on the long arm near the centromere. fhe short arm is much
shorter than the s atelli te -bearing autosomes of the cat or a nr.¡mber of the
Carnivores.

REFERENCES:

1) Fredga, K.: Chromosome studies in six species of MusteLidae and one of
Procyonidae. Mamrnal i an Chromosomes Ne\^rsletter No. 2l:L45, L966.

2) Ilsu, T.C. and Arrighi, F.E.: Karyotypes of l-3 Carnivores. Man¡nal ian
Chromosomes Newsletter No. 21:L55, L966.
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Two maLes and one female were purchased from an animal breeder for
initiation of skin cultures for karyological studies.

Mustela putorius furo (Ferret)



  

  

Order: CARI\MRA

Family: MUSTELIDAE

Spilo gale putorius (Spotted skunk)

2 64n
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Family: MUSTELIDAE

Spilogale putorius (Spotted skunk)

2rt=64

AUTOSOMES: 8 Metacentrics, submetacenErics or subte l-ocentr ic s
54 Acrocentrics or telocentrics

SEx CHROMOSoMES: x Submetacentric
Y Minute telocentric

One of the largest autosomal, pairs bears a deep secondary constricLion in
the middle. Identification of the sex elements is not difficuLt.

The female specimen (§_. p. interrupta) was coll,ected in Houston, Texas' USA.
Lung cultures were used for karyologicaL studies. The maLe specimen vras
donated by Dr. Rodney A. Mead in L965, then at the University of Montana,
Missoula, Montana, USA. fhe animal was collected from Florida, belonging to
subspecies S. g. ambarvalis.

Several- additional- specimens col-Lected from Eastern USA showed identical
karyotype. Western subs.pecies, e.9., l. p. phenax and l. q. latifrons,
exhibit different karyological char ac teris tics . Polymorphism at the
subspecies leve1 is Eherefore evident.

REFERENCES:

Hsu, T.C. and Arrighi, F.E.: Karyotypes of 13 Carnivores. Mamnalian
Chromosomes Nev¡sletter No. 2L:L55, L966.
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Order: CARNMRA
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Order: CARNMRA

Family: VMRRIDAB

Actictis binturon g (Binturong)

2n: 42
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Order: CARNIVORA

AUTOSOI4ES: 22 Submetacentr ic s

18 Acrocentrics or

Family: VMRRIDAE

2¡=42

or subtelocenEr ics
telocentr ics

E.: Karyotypes of 13 Carnivores. ManrnaL ian
21-tL55, t966.
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Actictis binturong (Binturong)

2n=42
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Hsu, T. C. and Arríghi, F.
Chromosomes Ne\,,/s le t ter No.

SEX CHRoMOSoMES: X Medium-sized submetacentric
Y Sma11 subte locentric

One pair of smal1 submetacentric autosomes bears a secondary constriction
on the short arm. The morphology of this chromosome pair is very similar to
that of chromosomes E1 of domestic cat. IdentifícaEion of the X is
unequivocal .

Skin biopsies from one male and one female were used to initiate cultures
for karyologicaL studies. These animals were display materíal of the Houston
Zoological Garden, HousEon, Texas, USA.
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AcEictis binturong (Binturong)



  

  

Order: CARNNORA

Family: VMRRIDAE

Suricata suricatta

2n: 36

(Mierkat)
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Order: CARNMRA Fanily: VIVEPRIDAE

Suricata suricaEta (MierkaE)

2r.=36

AUTOSOMES: 34 Metacentrics, submetacentrics or subtelocentrics

SEX CHROMOSOMES: X SubmetacenEric
Y Telocentric

Identification of Ehe sex chromosornes is not difficult.

The specimens hrere display animals of the Houston ZooLogicaL Garden.
Skin biopsies v/ere used Éo initiate ce11 cultures for karyological studies.

REFERNNCES:

Todd, N.B.: The karyotype of the lesser Indian mongoose erpes tes
avanicus Geoffroy) , Ehe rnierkat (Suricata suricatta Desmarest) and cormnents

on the taxonomy and karyology of the Viverridae. Marmnalian Chromosomes
Newsl,errer No. 21:154, L966.
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Order: CARNIVORA

Family: FELIDAE

Felis catus (Domestic cat)

2n: 38
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Order: CARNIVORA Family: FELIDAX

Felis catus (DomesEic cat)

2n=38

AUToSOMES: 32 Metacentrics, subtelocentrics or subtelocentrics
4 Acrocentrics or t.elocentrics

SEX CHROM0S0MES: X SubmeEacentric
Y Subtelocentric

Among the sma1l submetacentrics (3 pairs), Ehe largesE pair (E1) bears
a deep secondary constriction on the short arm. Ihis pair is present in
karyotypes of all members of Felidae thus far aialyzed.

The nomencl.ature system used here follows the San Juan agreement.

FeEal lung cultures (399,2ctd) were used for karyological studies.

REFERENCES:

1) Thuline, H.C. and Norby, D.E.: Spontaneous occurrence of chromosome
abnormali ty in cats. Science L342554, 1961.
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Order: CARNMRA

Family: FELIDAE

F elis pardalis (Ocelot)

2n: 36
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Fanily: FELIDAE

2r=36

AUTOSOMES: 34 Metacentrics, submetacentrics or subtelocentrÍcs

SEX CHROMOSOIÍES: X Submetacentric
Y Minute submeEacentric

Skin biopsy specimens obtained from animal-s from the Houston Zoological
Garden Eo initiate ce11 cul-tures for karyological studies.

Hsu, T.C., Rearden, H.1{. and Luquette, G.F.: Karyological studies on nine
species of Felidae. Amer. Nat. 97 2225, L963.
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Felis pardalis (Oce 1o t)
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Order: CARNMRA

Fe1ís pardalis (Ocelot)

No telocentric chromosomes (Group F of the cat karyotype), but an extra
metacentric pair in Group C.

REFERXNCES:



  

  

Order: PERISSODACTYLA

Family: EQUIDAE

Equus asinus (Donkey)

2n: 62
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Order: PERISSODAC:[YIA Famil-y: EQUIDAE

Equus asinus (Donkey)

2¡=62

AUToSOMES: 38 Metacentrics, submetacentrics or subteLocenErics
22 Acrocerttr ics or telocentrics

SEX CHROMOSOMES: X Submetacentric or subtel-ocentric
Y AcrocenEric

Charac teríz ation of two smal-L paírs of acrocentrics is arbitrary; they
could also be considered subteLocentrícs in some preparations. In contrast
to other equidae, the X of the donkey has a more terminaL centromere. The Y
is the smalLest acrocentric.

The male karyotype is from a skin culture of E. a. somal icus, the female
karyotype comes from a skin culture of a Sici1i""1oñt "[-

Numerous donkeys have now been studied with simil"ar findings. The
subspecies E. a. somalícus (Somalí wil-d ass - 2 specimens) and E. a. africanus
(Nubian wild ass - I specimen) were studied at the CatskiLL Game Farm,
Catskill, New York, USA, with simílar results.

REFERENCES:

1) Benirschke, K., BrownhiLl-, L.E. and Beath, M.M.: Somatic chromosomes of
the horse, the donkey and their hybrids, the mule and the hinny. J. Reprod.
FertiL. 4:3L9, 1962.
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the horse, the donkey and the muLe. Chromosoma L3t243, L962,

3) Martín, G.G. and Lopez -S aez, J.F.: Dotaciones cromosomicas en l-os
mamiferos domesticos. Genát. Ibár. 14:7, Lg62
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5) Mutton, D.E., King, J.M. and Hamerton, J.L.: Chromosome studies in the
genus Equus. Manrnal ian Chromosomes Ne\úsl-etter No. pz7 , L964.
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Garten, in press.
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Order: PERISSODACTYLA

Family: EQUIDAE

Equus caballus (Domestic horse)

2 64n
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Order: PERISSODACTYLA Family: EQUIDAE

Equus caballus (Domestic horse)

2rr=64

AUTOSOMES: 26 Metacentrics, submetacentrics or subEelocentrics
36 Acrocentrics or telocenErics

SEX CHRoM0SoMES: X Submetacentric
Y Acrocentric

One acrocentric etrement has frequently marked secondary constrictions
of the long arms near the cenL.romere. Delicate satellites occur on the short
arm of the largest chromosome.

Numerous specimens have been sEudied by many investigators, employing
skin, kidney and fibrous tissue as v/el-L as lymphocytes. In addition, hybrids
with donkeys and zebras have confirmed Ehese results. Various races
(Appaloosa, CLydesdale, Shetland and Fjord ponies) have morphol,ogical ly
identical karyotypes.

REFERENCES:

1) RothfeLs, K.H., Axelrad, A.A. , Siminovitch, L. , Mc0ul1och, E.A. and
Parker, R.C.: The origin of altered cel1 lines from mouse, monkey and man,
as indicated by chromosome and transplantation studies. Proc. IIIrd Canad.
Cancer Conf., p. L89. Academic Press, Ner^7 York, 1959.

2) lenirschke, K., Bro\.¡nhi 1l-, L.E. and Beath, M.M. : Somatic chromosomes of
the horse, the donkey and their hybrids, the mule and the hinny. J. Reprod.
Fertil . 4t319,'1962.

3) Trujillo, J.M., Stenius, C., Christian, L. and Ohno, S.: Chromosomes of
the horse, the donkey and the mu1e. Chromosoma L3:243, L962.

4) Sasaki, M.S. and Makino, S.: Revised study of the chromosomes of domestic
cattLe and the horse. J. Hered. L3tL57, L962.

5) Sasaki, M.S. and Sasaki, M.: Changes of somatic chromosomes of the horse
in seríaL in vitro transfers. CytogenetLcs Lz29L, L962.
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Order: PERISSODACTYLA

Equus caballus (Domestic horse)

2rr=64
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Family: EQUIDAE
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Order: PERISSODACTYLA

Family: EQUIDAE

Equu,s h.emioruts onager (Persian wild ass, Onager)

2n: 56
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Order: PERISSODACTYLA FamiLy: EQUIDAE

Equus hemionus onager (Persian wild ass, Onager)

2r=56

AUTOSOMES: 46 Metacentrics, submetacentrics or subtelocentrics
8 AcrocenErics

SEX CHROMOSOMES: X Submetacentric
Y Minute (subteLocentric ?)

Cl-assification of Ehe fourth ro\,/, particularLy the fourth pair (here
cal,l-ed sub te l-ocentric s ) is difficult with the lirniEed material available.
DeLicate sateLlites on the short arms of the second pair in the fourth row
(autosome No. 20) are seen occasionaLly.

0rder: PERISSODACTYI"A Famil,y: EQUIDAI

Equus hemionus onager (Persian wild ass, Onager)

2¡=56

)lf 8[ tl ¡i I ¡¡ r rx ür

,II TI
'rI

¡ I

ffil [a ilü rr ,ü Ír nt

York, USA,
mode s
2rt=56.
Dr. J. L.

  

  

Two maLe specimens from the Catskill Game Farm, Catskill, New
have been studied by l-ymphocyte and skin fibroblast culture. Two
(2r=54,56) appeared in the first specimen, the second was clearly
The female karyotype is unimodaL 2n=56 and was kindly provided by
Hámerton (London, England) from an animaL at the London Zoo.

RNFERENCES:

1) Hamerton, J.L.: Unpublished findings (karyotype of female) . Lg66

2) Benirschke, K.
Garten, in press.

and Malouf, N.: Chromosome studies of Equidae. Zoo!.
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Order: PERISSODACTYLA

Family: EQUIDAE

Equus przewalslcii (Mongolian wild horse)

2n 66
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Order: PERISSODACTYI"A Fanily: EQUIDAI

Equus przewalskií (Mongoliaa wíld horse)

2r.=66

AUTOSoMES z 24 lletacentrics, submetacentrics and subtelocentrics
40 Acrocentrics or telocentrics

SEX CHROMOSOMES: X Submetacentric
Y Acrocentric

One of the small acrocentrics shows frequentLy a pronounced secondary
constriction of the long arm near the centromere, similar to that of the
domestic horse. Delicate satellites occur on the short arms of the ]-argest
chr omo s ome .
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Síx specimens of the CatskiLl- Game Farm, Catskill, Ne\.{ York, USA, h
been studied from skin biopsies and lymphocyte culture. One additionaL
animal and one hybrid have been examined by Koulisher and Frechkop with
similar findings. These animals are registered in the pedigree book (V
The karyotypes displayed here are from 1) Romeo, male, pedigree book No
ar.d 2) Bel-l,e, female, pedigree book No. 163.

REFERENCES:

1) Benirschke, K., Ualouf, N., Low, R.J. and Heck, H.: Chromosome
complement¡ Differences bethreen Equus caballus and Equus prezewalskii,
Poliakoff. Science L48:382, 1965.
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0rder: PERISSODACTYIA. FamiLy: EQUIDAE

Equus przewalskíi (Mongolian wild horse)

2¡=66
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Prague, 1964, L965, 1966.

3) Koulisher, L. and Erechkop, S.:
bet\reen Equus prjewalskii and Equus

4) Benirschke, K. and Malouf , N.:
Garten, in press.

PrezewaLski Horse. Zoological Garden,

Chromosome complement¡ A fertile hybrid
caballus. Science L5Lz93, L966.

Chromosome studies of Equidae. Zoolog.
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Order: PERISSODACTYLA

Family: EQUIDAE

Equus zebra hartmannae (Nhs. Hartmann's mountain zebra)

2n: 32
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Order: PERISSODACTYIA Family: EQUIDAX

Equus zebra harEmannae (Mrs. Hartmannrs mountain zebra)

2n=32

SEX CHROM0SOMES: X Submetacentric
Y Minute

DeLicate satellites are often seen in ideal preparations at the short arm
of the submetacentric elements shor¿n here as nr¡mber 3.

Two male and one femal-e animals from the Catskill Game Farm, Catskill,
New y6¡¡, USA, were studied by skin biopsy with similar findings. The X
chromosome is difficulE to identify, however, one larger metacentric el"ement
is rrl"ate replicatingrr in autoradiographic studies using tritiated thymidine.
This is considered to be Ehe X chromosome (Figure); it conforms in quantity
to the ttoriginaL X'r of Ohno et a1 . QuantiEative measurements of nuclear DNA
(Atkins) of this species compare with those of the donkey (E. asinus) and man.

REFERENCES:

1) Ohno, S., Becak, W. and Becak, M.L.: X-autosome ratio and the behavior
pattern of indívidual X-chromosomes in placental mammals. Chromosoma 15:
14, L964.

2) Benirschke, K. and Malouf, N.: Chromoso¡ne studies of Equidae. Zool.
Garten, in press.

Order: PERISSODACTYLA

Equus zebra

Family: EQUIDAI

har tmannae (Mrs . HarEmannr s mountain zebr a)  
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AUTOSOMES: 26 Nfetacentr ic s or submetacentrics
4 Acrocentrics or telocenErics
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Order: ARTIODACTYLA

Family: SUIDAE

Sus scrofa (Domestic pig)

2n:38
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Order: ARTIODACTYLA Family: SUIDAE

Sus scrofa (DomesEic pig)

2n=38

AUTOSOI,IES ¡ 24 yletacentrlcs, submetacentrics or subtelocentrics
12 Acrocentrics or telocentrics

SEX CHROMOSOMES: X Submetacentric
Y Smal,1- me tacentric

One pair of smal1 metacentrics bears a deep secondary constriction on
the short arm near the centromere.

Karyotypes presented here are gifts of Dr. A. F. McFee, University of
Tennessee, Oak Ridge, Tennessee, USA. Lymphocyte cultures.

RNFERENCES:
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Order: ARTIODACTYLA

Sus scrofa (Domestic pig)

2n=38

Farnily: SUIDAE

XY
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7) McFee, A.F., Banner, M.I^I. and Rary, J.M.:
among European wild pigs. Cytogenetics 5:75,

Variation in chromosome number
1966.
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Order: ARTIODACTYLA

Familv: SUIDAE

Sus scrofa (European wild boar)

2 36n
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Order: ARTIODACTEA Family: SUIDAI

Sus scrofa (European wild boar)

2rL=36

AUToSo¡{ES: 26 Metacentrics, submeEacentrics or subtelocentrics
8 Acrocentrics or telocentr ics

SEX CHR0MOS0MES: X Submetacentric
Y Sma1l metacentr ic

One pair of smaLl meEacentrics bears a secondary constriction on the
short arm near the centromere. The X also has a secondary constrictioo.

The karyoEypes presented here are gifts of Dr. A. F. McFee, University
of Tennessee, Oak Ridge, Tennessee, USA. Leucocyte culEures. fhe animals
\.rere obtained from eastern Tennessee, USA, either raised in captivity or
trapped in Ehe r^riLd . Ilhen a compar ison is made be tr,reen the karyo type of
the domestic swine and that of the European wild boar reporLed here, one
readily fínds that Ehe former has two extra pairs of acrocenLrics, and the
laEEer, one extra pair of subme tacentric s . Indication of a Robertsonian
fusion from the tr^ro acrocentrics to the submetacentric is strong. However,
since the animals were descendents of the European wild boar imported from
Germany to USA early in this century, the fusion may or may noE represent
the original- chromosome constituEion of the European wíl-d boar. That is to
say, the translocation may have arisen in Tennessee. In a report by Muramoto
et al . (f965), the wild boar Sus viltatus leucomys tax showed chromosomes
identical with those of the domestic swine, and the tr{o species hybridize.
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Order: ARTIODACTYI"A

Sus scrofa (European wild boar)

2rt=36

Family: SUIDAE
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Order: ARTIODACTYLA

Family: CAMELIDAE

Y icugna oicugna (Vicuna)

2n: 74
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Order: ARTIODACIYLA Family: CAMELIDAE

Vicugna vicugna (Vicuna)

2n=74

AUToSoMES: 14 Metacentrics or submetacentrics
58 Acrocentrics or teLocentr ics

SEX CHR0MOSOMES: X Submetacentríc
Y Submetacentric or subteLocentric

One animaL of each sex (Catskil1 Gane Farm, Catskill-, New York, USA)
was studied by the lymphocyte technique. Many elements are difficult to
c1-assify ( sub tel.ocentríc s or acrocentrics); however, the karyotypes are
simiLar to other camel-idae published in that seven pairs of smal-l- metacentric
chromosomes can readily be distinguished.

REFERENCES:

1) Capanna, E. and Civitelli, M.V.: The chromosomes of three species of
neotropical camelidae. Mannnali an Chromosomes Ne\{sl-etter No. l-7:75, L965.
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Order: ARTIODACTYLA

l-¡

Vicugna vicugna (Vicuna)

2n=74

Family: CAMELIDAI
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Order: ARTIODACTYLA

Family: CBRVIDAE

Dama dama (Fallow deer)

2n: 68
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Order: ARTIODACTYI"A Family: CERVIDAX

Dama dama (Fallow deer )

2n=68

Ihe X chrornosome has been identified as the largest acrocentric element
by its rrlate replication" in radioautography using tritiated thymidine.

In addition to the specimens described by Gustavsson and Sundt we have
studied one maLe and one female fallow deer by skin fibroblast culture from
the Catskill Game Farm, Catskill, N.Y. fhe results are identical,.
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Order: ARTIODACTYLA

Dama dama (Fallow deer )

2n=68

Famil"y: CERVIDAI
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AUToSol,fEs: 2 Me EacenEr ics
64 AcrocenErics or te locentr ics

SEX CHROMOSOMES: X Acrocentríc
Y Subme tacefltric

1) Gustavsson, I. and Sundt, C.O.: Chromosome studies in five species of
deer representing the four Genera A1ces, Capreolus, Cervus and Dama.
Mammal,ian Chromosomes Newsletter No. 18:L49, 1965. Cytogenetics, in press.

2) viurster, D. H. and Benirschke, K.: Chromosome studíes in some deer,
the springbok, and the pronghorn, with notes on placentation in deer.
Cytologia, in pres s.



  

  

Order: ARTIODACTYLA

Family: CERVIDAB

Odocoileus hemionus (Mule deer)

2n: 70
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Order: ARTIODACTYLA

OdocoiLeus hemionus (Mule deer)

2¡=7O

AUTOSOMES: Subme t acentr ic s

Acrocentrics or telocentrics

SEX CHROMOSOMES: X Submetacentric
Y MetacentrÍc

Ihe largest pair of autosomes possesses very delicate satel-l,ites at the
ends of the long arms, not visíble in the reproductions.

One female and four maLe animaLs r^rere studied by fibrobi-ast culture from
subcutaneous tissues. No structuraL differences from the l"rhf.te-taiLed deer
are discernible.

R-EFERENCES:

['lurster, D.H. and Benirschke, K.: Chromosome studies in some deer, the
springbok, and the pronghorn, wi th notes on placentation in deer. Cytologia,
in press.
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Odocoileus hemionus (Mule deer)

2n=7O
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Family: CERVIDAE

fhe specimens were shot in North Dakota, USA and made available through
the kindness of Dr. W. L. Hard.
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Order: ARTIODACTYLA

Family: CERYIDAE

O docoileus airginianus (Whitetailed deer)

2n: 70
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Order: ARTIODACTYIA Family: CERVIDAE

Odocoileus virginianus (trlhite tai 1ed deer)

2n=70

AUTOSOMES: 2 Subme tacentric s

66 Acrocentrics or telocentr ics

SEX CHROMOSOMES: X Submetacentric
Y Metacentric

The largest pair of autosomes possesses very delicate sateLlites at the
ends of the Long arms, not visible in the reproductions.

Four female and two male animals were studied, both by lymphocyte and
fibroblast cuLture. Two anElered does have identicaL karyotypes. BLood
chimerism was absent in t\nlins.

REFERNNCES:

1) Benirschke, K., Brownhill, L.¡ Low, R. and lloefnagel, D.: fhe
chromosomes of the white-tailed deer, OdocoiLeus virginianus borealí s ,
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2) Wurster, D.H. and Benirschke, K.: Chromosone studies in some deer, the
springbok, and the pronghorn, Idith notes on pLacentation in deer. Cytologia,
in press.
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Odocoileus virginianus (I^Ihitetailed deer)
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fhe specimens studied were shot in Central Vermont, USA. The karyotypes
displayed were prepared from fibroblast cuLtures.

2rt=7O



  

  

Order: ARTIODACTYLA

Family: BOVIDAE

Bos taurus (Cattle)

2n: 60
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0rder: ARTIODACfiLA Farnily: BOVIDAE

Bos taurus (Catt le )

2n=60

AUTOS0MES: 58 Acrocentrics or telocentrics

SEX CIiROMOSOMES: X Large submetacentric
Y Small- submetacentric

The karyotypes shown here were taken from sLides made from l-ymphocyte
cultures, courtesy of Dr. Nat M. Kieffer, Texas A & M UniversiEy, College
Station, Texas, USA.
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Order: ARTIODACTYLA

Family: BOVIDAE

Oois aries (Domestic sheep)

2n: 54
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Family: BOVIDAI

Ovis aries (Domestic sheep)

2n=54

AUTOSOMES: 6 Large metacentrics
46 Acrocentrics or teLocentrics

SEX CHRoMOSoMES: X Acrocentric
Y Very small- metacentric

The X is slightly larger than the largest acrocentric autosome. It is
not difficul-t to identify. The Y is very easy to identify.

fhe karyotypes presented here are gífts of Dr. A. F. McFee, University
of Tennessee, Oak Ridge, Tennessee, USA. Leucocyte cultures.

REFERENCES:
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Order: ARTIODACTYIA

Ovis aries (Domestic sheep)
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Order: ARTTODACTYIA



  

  

Order: PRIMATES

Family: CALLITHRICIDAE

Callithrix jacchus (Common marmoset)

2n: 4,6
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Order: PRIMATES Family: CAIf.ITIIRTCTDAI

Cal1i thr ix jacchus (Common -marmoset)

2n=46

AUTOSOMES: 30 Metacentrics, submeEacentrics or subtelocentrics
14 Acrocentrics or tel-ocentrics

SEX CHROMOSOI"fES: X Submetacentric
Y Subtelocentric and me Eacentric

Like other marmosets, this species bears fraternal Ewins and most animals
are blood chimerae. There appears to be polymorphísm of the structure of Y.
In some of our specimens it is the small-est metacentric eLemenE as shown here,
in other specimens this is a minute chromosome having an apparent
subtelocentric configuration (Wohnus and Benirschke). fhe latter authors
have given quantitative data on this species t complement.

Eight animals have been studied (2 had the Y shown), which r¡rere imported
from different regions of Br azll and conformed to the description by Hill.
The karyotypes shown r¡rere prepared from kidney cuLtures.

REIERENCES:
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New York, 1957.
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3) Benirschker K. and BrownhilL, L.E.: Further observations on marror^7
chimerism in marmosets. Cytogenetics L:245, 1962.

4) Benirschke, K. and Brownhill, L.E.: Heterosexual cells in Eestes of
chimeric marmoset monkeys. Cytogenetics 2:331, 1963.

5) Chiarelli, B. l-961, quoted by Bender, M.A. and Chu, E.H.Y.: The
chromosomes of primates. ChapEer 7 in Evolutionary and Genetic Biology of
Primates. J. Bue ttner -Janus ch, ed. Vol. I. Academic Press, New York L963.

6) Wohnus, J.F. and Benirschke, K.: Chromosome analysis of four species of
marmosets (Callithrix jacchus, Tamar inus mystax, Tamarinus !iÉg]f§,
Cebuell-a pygmaea). Cytogenetics 1:94, 1966.

  

  

Order: PRIMAIES Family: CALLITHRICIDA-E

Callithrix jacchus ( Connnon marmoset)

2¡=46
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Order: PRIMATES

Family: CALLITHRICIDAE

Cebuella py gm,aea (Pyg*y marmoset)

2n: M
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Cebuella pygmaea (Pygmy marmos e t)

AUTOSOMES: 32 Metacentrics, submetacentrics or subtelocentrics
10 Acrocentrics or teLocentrics

SEX CHROMOSOMES: ubme t acentr Íc
ub t e 1oc entr ic

REFERENCES:
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of marmosets ca11i thrix j@., Tamar inus mystax, Tamarinus gi@_,
Cebuella pygmaea). CytogeneEics 5:94, 1966.
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Order: PRIMATES Family: CALLITI{RICIDAE

2t=44

This species differs from all other members of this famil-y by having
44 el-ements as compared to 46 for the others. Two acrocentrics have presumably
fused to make a new submetacentric el-ement, here placed as numb er 5.
Quantitative comparisons of some of these species can be found by Wohnus
and Benirschke. Like other marmosets, the pygmy marmoset bears fraternal-
twins and the animals are b1ood chimerae. Therefore, the female karyotype
here is from a bone marrow cell of the maLe animal whose karyotype from a
kidney celL is shown first.

Five ma1e animals have been studied i^7i th identical- findings. Ihey were
imported from BraziL.



  

  

Order: PRIMATES

Familv: CERCOPITHECIDAE

Cer co pithecus aethiop s sabaceus

(Yervet monkey, African green monk

2n: 60

ey)
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Order: PRIMATES FamiLy: (ERCOPIT'IIECIDAE

Cer cop i thecus aethiops sabaceus (Vervet monkey, African green monkey)

2n=60

AUTOSOMES: 58 MetacenErics, submetacentrics and subtelocentrics

SEX CHROMOSOMES: X Large submetacentrÍc
Y Small submetacentric

one pair of subtel-ocentric autosomes bears a deep secondary constriction
on the Long arm near the centromere. Satellites may also be detected on the
short arm of the smallest acrocentric chrornosomes.

Karyotypes were made from primary kidney cultures donated by Dr. Fred
Rapp, Baylor University Medical School, Ilouston, Texas, USA.
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Order: PRTI'ÍATES Family: CERCOPITHECIDAE

Cercopi thecus aethiops sabaceus (VerveE monkey, Afrícan green monkey)
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Order: PRIMATES

Family: PONGIDAE

Pan tro glodytes (Chimpanzee)

2n 48

  Volume l, Folio 49,L967



Order: PRIMATES Family: PONGIDAI

2n=48

AUTOSOMES: 34 Metacentrics, submetacenLrics or subtelocentrics
12 Acrocentrics or te locentríc s ffi ll §I tt tr[ [r,tr
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Order: PRIMATES FamiLy: PONGIDAI

Pan troglodytes ( Chimp anz ee )

2n=48

I
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was kindLy supplied by Dr. H. P. Klinger (New York) and was previously shown
as Figs. 3d and 4g by Hamerton et a!. The female is from a skin biopsy of
P. t. kindly supplied by Dr. H. F. Smetana (New Orleans, Louisiana).

REFERENCES:

1) Young, W.2., Nferz, T., Ferguson-Smith, M.A. and Johnston, A.VJ.:
Chromosome number of the chimpanzee, Pan troglodytes. Science L3L:1672, L960.

2) Chu, E.H.Y. and Bender, M.A. : Chromosome cytology and evol-ution in
primates. Science 133:1399, 196L.

3) Chu, E.II.Y. and Sender, M.A.: Cytogenetics and evolution of primates.
Ann. N. Y. Acad. Scí. 1O22253, L962.

4) Chiarelli, B.: Comparative morphometric analysís of primate chromosomes.
I. The chromosomes of anthropoid apes and of man. Caryologia L5299, 1962.

5) llamer ton, J.L., Klinger, II.P., Mutton, D.E. and Lang, E.M.: The somatic
chromosomes of the llorninoidea. Cytogenetics 22240, L963.

lit¡ttrtsril¡¡
¡3 Iü 13 [A tr¡ rr ¡r

T
Y

x  üü lf lr ¡¡

Volume l, Folio 49,1967

Pan troglodytes (Chimpanz e e )

SEX CHROMOSOMES: X Submetacentric
Y Acrocentric



  

  

Order: PRIMATES

Family: HOMINIDAE

Homo sa piens (Man)

2n: 46
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Order: PRIMATES Family: HOMINIDAE

I{omo sapiens (Man)   
2r=/+6

AUTOSOI'ÍES : 34 luletacentrics, submetacentrics or subtelocentrics
10 Acrocentrics

SEX CHROMoSoMES: X Submetacentric
Y Acrocentric

The karyotype is arranged accord ing to the London conference agreement.
Secondary constrict.ions of the ninth autosome are ofEen prominent; the
acrocentric autosomes all have satel-l,ites; elements 16 often differ in size
more than other autosomes; Y is of variable length and structure. KaryotyPes
from several races show no distinguishable differences. Ihe karyotypes shown
come from Lymphocyte cultures of normal individuals (Caucasian).
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