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normal cellS, at least so far as the domestic fowl is con
cerned, 
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Mite Chromosomes: an Exceptionally 
Small Number 

ALTHOUGH the chromosomes of thousands of plants and 
animals have been investigated and chromosome numbers 
found to vary widely, the overall trend has been toward 
the evolution of a moderate number in most taxa. Very 
few species have been reported to have as few as n = 2 
chromosomes. Jackson l reported the flowering plant 
Haplop?,pp,us gracilis to be n = 2 and most cytology text
books mdlCate that the nematode Parascaris equorum 
( = Ascaris megalocephala) possesses one pair of chromosomes 
in germ line cells. In the latter species, however, the two 
chromosomes fragment into numerous small chromosomes 
in the soma, and therefore the germ line chromosomes are 
considered aggregate bodies'. In the Insecta some coccid 
members of the tribe Iceryini have a haploid number of 
two chromo~omes. and unfertilized haploid eggs develop 
parthenogemcally mto males". Sokolov' found two species 
of water mites (Eylais rimosa and Eylais setosa) to be 
n = 2, but these species do not display haploid partheno
genesis. The rarity of reported cases of such a low chromo
some number throughout the plant and animal kingdoms 
prompted us to report the following data. 
T~e mites, Ha~py.rhynchus brevis, and their eggs were 

obtamed from chIppmg sparrows (Spizella passerina) from 
the University of California, Hopland Field Station, 
Mendocino County, California. Eggs of H. brevis are 
oviposited singly, each attached by a short stalk to the 
skin of the bird in the region of the head and neck. Em
bryos of different ages were prepared for chromosomal 
examination by the squash technique and aceto-orcein 
stain. Only the white, opaque eggs containing young 
undifferentiated embryos gave usable chromosome pre
parations, whereas eggs with yellow-orange embryos were 
too far advanced for chromosomal investigation. Many 
embryos and hundreds of cells were analysed and all had 
two or four chromosomes in a cell, but only one type to 
eac~ embryo ~Fig. 1, A and B). Chromosom~ lengths 
varIed dependmg on the stage of mitosis and usually 
m~a~ured 2-:3[1. .at metaphase. One chromosome (or one 
pair Ill.the dIplOId cells) was slightly longer than the other. 
No prrmary or secondary constrictions nor any other 
consistently recognizable features were found on the 
chromosomes. It is undetermined, at present, whether 
these chromosomes are monocentric or holocentric. Two 
attempts to characterize harpyrhynchid chromosomes 
by X-ray fragmentation experiments have failed because 
of dosimetry problems. These mites are parasites of birds 
and incidence of oviposition appears to be seasonal. 
Because of this and the difficulty of 0 btaining large numbers 
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Fig. 1: E~bryonic cells of Harpyrhynchus brevis. (A) Haploid and (B) 
dIplOId chromosome complements. Chromosomes 2-31' long. 

for experimental analysis, it appears likely that the nature 
of the centromere in these chromosomes will remain 
unknown for some time unless laboratory colonies of the 
species can be established. 

Harpyrhynchus brevis and a second species of the same 
genus were found parasitizing the same individual host 
bird. We did not recognize any differences in chromosome 
number, morphology, or size between the two species. 
Nevertheless, they can be distinguished readily by external 
mory>.hological criteria and. differ greatly regarding ovi
pOSItIOnal and other behavIOural characteristics. 

Haplo-diploidy is common in many mite families and is 
the dominant sex determining mechanism in one family 
(Tetranychidae) included in the same sub-order (Eleuthe
rengona) as the Harpyrhynchidae. The co-existence of 
haploid and diploid embryos, however, does not in itself 
prove arrhenotoky. Brown and Bennett· have shown that 
in the diaspine scale Pseudaulacaspis pentagona male 
embryos begin as diploids but the paternal chromosomes 
are eliminated during late cleavage stages and, thus, 
m~les develop thereafter as true haploids. Nevertheless, 
thIS type of chromosome behaviour is uncommon in 
embryos of most organisms and it is probable that Harpy
rhynchus brevis is arrhenotokous. 
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