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ABSTRACT

The life history of the parasitic mite Haemolaelaps 
glasgowi (Ewing) was studied on the round-tailed ground 
squirrel, Spermophilus tereticaudus neglectus Merriam.
The structural measurements of this mite complex were found 
to vary on this squirrel and on the other host on which it 
was found.

Female mites were found to be the most common form 
on squirrels. Males and nymphs were more commonly found in 
this host's nests. Each nymphal stage was found to take 
4-5 days. Adult females lived approximately 125 days.

H, glasgowi was found on ground squirrels from 
January to about early May. Mite numbers on adult male and 
on adult female squirrels were not markedly different.
Mite fluctuation in squirrel nests was correlated with nest 
construction, when juveniles left nests, and nest quality.

Starved adult females appeared to feed on a mouse 
while recently fed ones did not. Starved adult females 
when placed near moist raw beef sometimes fed. A starved 
adult male fed on beef while engorged adults did not.

Relative humidities of approximately 70% or greater 
were found to maintain mite survival.

x



INTRODUCTION

The common rodent mite, Haemolaelaps glasgowi 
(Ewing, 1925) is found in most of the United States, in
cluding Alaska. It is also found in many other countries 
throughout the world. Strandtmann (1949) found it on the 
opossum, moles, shrews, rabbits, and rodents. He states 
that records from bats, carnivores, and birds are single 
specimen records and probably should not be regarded as 
indicating true hosts.

Tohm (1953) recorded only two flea species on 
round-tailed ground squirrels, Spermophilus tereticaudus 
neglectus Merriam, collected near Tucson. Neal (1964), 
while working with this squirrel, also found these two 
fleas species, together with two tick species. Neither 
of these workers report finding H. glasgowi on this ground 
squirrel, nor on other hosts they examined.

The present study involves the life history of 
H. glasgowi as found on the round-tailed ground squirrel 
near Tucson, and this mite’s feeding habits and moisture 
requirements.

Baker et al, (1956) state that specific studies of 
the life cycle and habits of H. glasgowi have not been 
published, but that the protonymphal, deutonymphal, and
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adult stages have been described by Strandtmann (1949).
In the present study the time taken by each of these stages 
is worked out as thoroughly as possible.

Morlan (1952) and others have found no marked 
seasonal fluctuation of this mite on its host. The mite's 
seasonal fluctuation on the round-tailed ground squirrel 
has been studied so as to compare my findings with those 
obtained by these workers. The seasonal occurrence of 
H. glasgowi in nests of this ground squirrel have also 
been undertaken.

Strandtmann and Wharton (1958) state that this 
common mite represents a species complex in that mites 
from one host species are slightly different, primarily 
in relative measurement, from mites of a different host 
species. The structural measurements of H. glasgowi 
associated with the round-tailed ground squirrel, and with 
other hosts found, are compared.



METHODS AND MATERIALS

Twenty metal "Have-a-Hart" animal traps, model 
number 1 - 5x5x18 inches, were utilized during the course 
of this study. A total of 371 round-tailed ground squirrels 
were taken from January, 1970, to May, 1971. Sampling was 
not attempted from October to December during squirrel 
hibernation. Traps were baited with a mixture of oatmeal, 
peanut butter, and water. Raw peanuts and sunflower seeds 
were used during hotter months to avoid the problem of 
ants feeding on and carrying away the oatmeal mixture.

Squirrels were sampled once a week in 1970 at 
several squirrel colonies around Tucson. The locations 
(Fig. 1) were sampled alternately so as to gain a better 
consensus of mites and other ectoparasites found. Sampling 
was conducted twice a week in 1971, and confined to one 
area. This was done so as to compare the 1970 data for 
H, glasgowi with mite data collected at one colony that was 
not as variable as to host numbers.

Traps were placed near active burrows in the 
morning and collected in the late afternoon. During the 
summer months traps were set for shorter periods, such as 
from early morning to noon or from noon to late afternoon. 
This was necessary since squirrels were most active during

3
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•  MT. LEMMON

•  CORTARO

•  TANQUE 
VERDET UC SON

•  VAIL

•  SAN XAVIER

miles

Fig. 1, Sampling locations of the round-tailed 
ground squirrel around Tucson, Arizona,



5
these hotter months in early morning and late afternoon.
This method was also necessitated by the fact that a squirrel 
occasionally died from excessive summer heat if allowed to 
remain in a trap all day.

Once a squirrel was trapped it was ushered into a 
cloth sack. A chloroform-soaked cloth was then placed 
near its nose. After anesthetization, the squirrel was 
removed from the sack and given further chloroform applica
tions as needed. Constant rubbing of the squirrel's nose 
following anesthetization was discovered to be most ef
fective in keeping it mesmerized long enough to allow for 
a thorough examination for ectoparasites. A second method 
of keeping a squirrel inactive was the use of sodium 
phenobarbitol. Approximately 0,13 cc of this drug plus 
0.13 cc of water were injected interperitoneally. After 
five to ten minutes the animal was ready for examination.
The effects of sodium phenobarbitol lasted from one to 
three hours, depending on the individual's size. This 
method was found less desirable since it was more time- 
consuming and occasionally resulted in the squirrel's 
death.

After careful examination by means of combing and 
brushing of the squirrel's fur, mites and other ectopara
sites found were placed in a vial. Each vial was labelled 
as to location and date, and given a number which



corresponded to the squirrel's number. The cloth sack was 
turned inside-out to recover any ectoparasites that might 
have dropped off the host. Field notes were kept and in
cluded a record of location, date, squirrel number, squir
rel's sex and length, and habitat. The total number for 
each ectoparasite species per squirrel was also recorded 
in these notes.

Round-tailed ground squirrels sampled at the 1971 
trap site were marked with Nyansol D dye (Nyanza Color 
and Chemical Co., Lawrence, Mass.) so as to compare H. 
glasgowi load for an individual sampled at different 
periods, Nyansol D was prepared as described by Melchior 
and Iwen (1965), A modification by Drabek (1970) was 
utilized which involved the use of 25 cc of 3% hydrogen 
peroxide instead of 3.7 cc of 30%. Squirrels were marked 
on their fur with various symbols and/or numbers with a 
tooth brush, then returned to the trap to allow for drying 
before release.

Adult mites were maintained in 1 ounce creamer 
cups for the life cycle, feeding, and moisture studies.
The relative humidity of these cups was measured with 
Turtox cobalt chloride indicator papers. The different 
humidity papers were stapled on the lids of two creamer 
cups. 1 Pieces of paper towel were placed in the cups, 
then wetted with the same amount of water as when mites



were present in them. Humidity of the cups was recorded 
every 3 hours for 24 hours, the mean being taken from these 
eight recordings. This method for determining cup humidity 
was conducted twice in April and once in May.

Nymphs used for the life cycle and feeding studies 
were kept in 2 inch diameter plastic containers. The 
relative humidity of these containers was measured in a 
manner similar to that used for the creamer cups.

Mites and other delicate ectoparasites being pre
pared for study were placed in a 5% sodium hydroxide and 
water solution for clearing, then in Cellosolve for de
hydration. Larger ectoparasites such as fleas and ticks 
were placed in the sodium hydroxide solution for a longer 
period, then in Cellosolve. The prepared specimens were 
mounted on microscope slides in Hoyer's Fluid for study 
and identification. Hoyer's Fluid consists of 30-40 grams 
gum arabic, 200 grams chloral hydrate, 20 milliliters 
glycerine, and 50 milliliters distilled water.



THE ROUND-TAILED‘GROUND SQUIRREL

The head plus body of an adult round-tailed ground 
squirrel are approximately 6 inches long, and the tail 3 
inches. The ears are small and lie close against the head. 
Neal (1964) likens it to a miniature prairie dog. Howell 
(1938) describes the winter pelage, for February, as 
cinnamon drab or vinaceous cinnamon for the upper parts, 
the hairs bearing whitish tips. The cinnamon colored tail 
is tipped with fuscous and edged with buffy white. He 
found the summer pelage to be similar but shorter, harsher, 
and averaging more pink.

Neal (1964) states that the round-tailed ground 
squirrel is restricted to sandy soils in the arid south
western United States. Figure 2 depicts its distribution. 
Grinnell and Dixon (1918) found that these squirrels prefer 
areas where wind-drifted sand has accumulated into mounds 
around bases of mesquite trees, creosote bush, or salt
bush. I have found colonies in creosote-mesquite, palo 
verde-mesquite, and grass-mesquite associations. Drabek 
(1970) found them in sparse, open habitats of the Larrea 
zone. I have found most squirrel colonies at lower eleva
tions in southern Arizona to be in flat, often sandy areas. 
I have also seen them along roadsides in hard compact

8
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N E V A D A

PACIFIC

O C E A N

miles

Fig. 2. Distribution of the round-tailed ground 
squirrel in the southwestern portion of the United States 
and in Mexico, (After Neal, 1964)



10
soils at bases of telephone poles. Small colonies have 
also been observed in the foothill areas around Tucson. 
Grinnell and Dixon (1918) found that these squirrels make 
use of burrows of other rodents, particularly kangaroo 
rats, but that they sometimes dig burrows for themselves 
in sandy flats or in banks of a gulch or ditch. Drabek 
(1970) found that they modify and extend their burrows 
from season to season. I have also observed this.

Approximately 40 burrow systems were excavated 
during this study. An average burrow length was 10 to 
15 feet, with a mean depth of 2 feet. One juvenile 
squirrel was found in a burrow while one adult was observed 
exiting from a hole near one that was being unearthed.
No other squirrels were found in these burrows. Rongstad 
(1965) and Drabek (1970) observed no squirrels in burrows 
that they were excavating, nor exiting from them.

Stephens (1906) found that round-tailed ground 
squirrels consume seeds most of the year and store them to 
some extent. He states that in the spring, during the 
weeks when green vegetation is obtainable, leaves and buds 
are eaten voraciously. Howell (1938) reports that squirrels' 
cheek pouches and/or stomachs contained fruit; blossoms 
of ocotillo; mesquite beans and leaves; seeds of plantain, 
goosefoot, wheat, and barley; and small insects. I have 
frequently seen these squirrels feeding on mesquite beans
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and leaves, grasses, and various small seeds. Food caches 
consisting of dried mesquite beans and pods were occa
sionally found in excavated burrow systems.

Neal (1964) states that round-tailed ground squir
rels avoid excessive heat by resorting to shade and burrows 
and by concentrating their above-ground activity to the 
morning and late afternoon. He has occasionally observed 
them climbing mesquite trees, apparently to escape the heat 
or to search for beans and leaves. I have observed ground 
squirrels, in May, to jump onto low hanging mesquite 
branches and chew off pods and leaves. A few were also 
seen resting in these low hanging branches,

Neal (1965) found that, in southern Arizona, most 
females gave birth between mid-March and mid-April. He 
further found that they had only one litter per year.

Neal (1964) observed the first squirrels above 
ground after hibernation on 2 January, 1962. I first ob
served them above ground on 7 January, 1970, and on 12 
January, 1971. Squirrels were not seen nor sampled after 
September. Chris Dunford (personal communication, 1970-71) had 
found that adults enter hibernation in late August in 
southern Arizona, while juveniles do not begin hibernating 
until late September, perhaps to allow more time for fat 
accumulation. He believes that they hibernate in small 
groups throughout a colony in various hibernacula.



THE MITE HAEMOLAELAPS GLASGOWI FOUND ON THE
ROUND-TAILED GROUND SQUIRREL 

Taxonomy
Berlese (1910) created Haemolaelaps as a subgenus 

for the reception of his new species Laelaps marsupialis. 
Strandtmann (1949) found the diagnosis of this subgenus 
and species to be inadequate for recognition. He states 
that the status of Haemolaelaps is doubtful but that it 
has been accepted by European and British acarologists for 
mites of a structure similar to that of H. glasgowi, H. 
geomys Strandtmann, and H. megaventralis (Strandtmann).
He further states that the structure of the male chela, 
the relatively few teeth per row on the hypostome, and the 
large, membranous structure on the anterior portion of the 
epistome show a closer relationship to Laelaps than to 
Hypoaspis, It is his opinion that it differs sufficiently 
from either genus to be accorded full generic rank.

Berlese (1887) had also described Androlaelaps 
as a subgenus of Laelaps. Androlaelaps was later (Zumpt, 
1950; and Zumpt and Patterson, 1950) placed as a subgenus 
of Hypoaspis. Till (1963) states that the only difference 
between Androlaelaps and Haemolaelaps is that in females 
of the former genus leg II is' relatively more stout and one

12
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of the ventral setae on femur II is thickened to form a 
spur-like structure. These features, however, are not 
clear-cut. There is a gradation both in the thickness of 
the second leg and in the nature of its setae, from the 
Haemolaelaps to the Androlaelaps species. Till synonymizes 
Haemolaelaps under Androlaelaps on the basis of the similar 
male chelae, female sternal plate, and pilus dentilis.

Ewing (1929) described the genus Atricholaelaps 
to include Laelaps glasgowi, L. californicus, and L. 
virginianus. Strandtmann (1949) states that Atricholaelaps 
has never been recognized outside of the United States, due 
no doubt to the fact that it was so poorly described that 
it was impossible to recognize.

Fonseca (1935) erected the genus Ischnolaelaps to 
include three mite species from Brazil, This genus was 
only briefly described and not illustrated. He described 
it in part as having coxae II without a spine. Fonseca 
probably overlooked this spine because Strandtmann states 
that the tooth-like spine of coxa II is a family character, 
Radford (1939) used Ischnolaelaps in describing several 
new species. He later (1942) used Haemolaelaps for a 
species which apparently belonged to the same species as 
those he earlier described as Ischnolaelaps. Strandtmann 
examined the type and paratype of Radford's (1942) species, 
together with a slide of one of Fonseca's mite species.
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He states that if Fonseca's specimen is a true representa
tive of Ischnolaelaps, then there can be no doubt that the 
synonymy given by Radford is correct.

Strandtmann (1949) gives the following synonymy 
for Haemolaelaps glasgowi:

1925 Laelaps glasgowi Ewing 
1925 Laelaps californicus Ewing 
1925 Laelaps virginlanus Ewing 

(?) 1930 Hypoaspis cricetophilus Vitzthum 
1935 Laelaps stegemani Hefley 
1946 Haemolaelaps scalopi Keegan 
1946 Atricholaelaps sigmodoni Strandtmann 

(?) 1947 Atricholaelaps strandtmann! Fox
Ewing (1925) described L. glasgowi from a "wild rat" 

collected in Illinois by H. Glasgow. He stated that it is 
related to L. californicus but lacks the tooth-like spine 
on coxa II. This spine, as noted earlier, is a family 
characteristic. After examining the type of L. glasgowi, 
Strandtmann (1949) states that it does bear this spine, 
but that it is very difficult to find because of the way 
the specimen is mounted. Strandtmann states that after 
studying the types and after having seen abundant material 
from all parts of the United States and many hosts he is 
convinced that L. californicus is a synonym of L. glasgowi. 
Ewing (1925) described L, virginianus from a "wild mouse"
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taken in Virginia, stating that it is related to L. glasgowi 
but lacks "shoulders".

Ewing (1947) stated that after a restudy of the 
type specimens he now called Atricholaelaps glasgowi and 
A. virginianus he was convinced that they represented a 
single species. He therefore reduced A. virginianus to 
synonymy under glasgowi.

Strandtmann notes that Vitzthum (1930) fully de
scribed and well illustrated the deutonymph, male, and 
female of Hypoaspis cricetophilus, which Strandtmann con
siders to be a synonym of H. glasgowi. Strandtmann notes 
that Vitzthum found the pilus dentilis of the female not 
to be laterally produced and that the species therefore 
could not be placed in Haemolaelaps. Strandtmann states 
that in the process of mounting the pilus dentilis probably 
became aligned with the chelae. (I have also found this 
to occur most frequently in my mountings.) He further 
records that it is difficult to know the true shape of the 
pilus dentilis of H. cricetophilis as described by Vitzthum 
under these circumstances. He notes that Vitzthum did not 
clearly see the chelae, stating only that both digit! are 
dentate. He was also not able to clearly distinguish the 
epistome of either the female or the male. He reports 
that it is a simple, smooth arch. Strandtmann states that 
in all other respects the three forms of H. cricetophilis
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agree so closely with H . glasgowi that he feels obliged to 
consider them as identical.

Hefley (1935) described L. stegemani from the 
common skunk in New York. Strandtmann examined the type 
and paratype of this mite species and states that they 
agree very closely with H. glasgowi. He concludes that there 
can be no doubt that they belong to the same species.

Strandtmann studied the type of H. scalopi and 
found seven pairs of ventral setae instead of the five 
mentioned by Keegan (1946). He stated that this discovery 
dissolved what might have been a differentiating character 
and that he was obliged to make it a synonym of H. glasgowi.

Strandtmann (1946) described A. sigmodoni from 
cotton rats collected in Texas. Later, after examining 
many slides, he stated that differences between it and 
H, glasgowi were of no specific value.

Fox (1947) described A. strandtmanni from an in
dividual taken from a rat or mouse in Puerto Rico. He 
stated that this species is similar to A. megaventralis 
in having a dorsal plate which occupies most of the dorsum, 
but Strandtmann states that this is a variable character 
and is true of many specimens of H. glasgowi. He has 
therefore found nothing in Fox's description to justify 
considering it as a distinct species.
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Description of Haemolaelaps glasgowi

This description of Haemolaelaps glasgowi specimens, 
associated with the round-tailed ground squirrel, is 
partly based on Strandtmann1s (1946) thorough account of 
Atricholaelaps sigmodoni (a synonym of H. glasgowi). All 
measurements were made with a Zeiss Phase Microscope at a 
magnification of 125x. Measurements for each form are 
based on the average of 10 specimens.

Females and males are light brown. Recently en
gorged females and males are dark red. Protonymphs are 
white. Deutonymphs are very light brown, and not as 
deeply sclerotized as adults.

Protonymph
Length of idiosoma: average, 394 n; range 350-

420, Width: average, 273 u; range 210-315 (Fig. 3).
Sternal plate rectangular, not reaching coxa IV, 

with three pairs of setae. Anal plate indistinct, with 
three setae. Both plates bear a few distinct lines, as 
figured. Between sternal and anal plates are four pairs 
of setae.

Two larger dorsal plates have three pairs of 
smaller plates between them. Anterior and posterior plates 
bi-concave on inner margins.
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Fig.
Ha, emola,e laps 3. Ventral and dorsal view of ••protonymph of 

glasgowi from the round-tailed ground squirrel.
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Deutoriymph

Length of idiosoma: average, 507 y; range 480-
550. Width: average, 315 y; range 290-348 (Fig. 4).

Sternal plate not sclerotized, but well developed, 
with traces of transverse lines as in adults. The plate 
extends just beyond coxa IV, with four pairs marginal 
setae. In some specimens examined the posterior portion 
of the sternal plate is enlarged, resembling a genito- 
ventral or holoventral plate. Metapodal plates present. 
Anal plate not sclerotized, with a few lines, as figured, 
and with roughened posterior border as in adults.

Dorsal plate not sclerotized but bearing irregular 
transverse lines as !in adults. Numerous pores present 
among the rather long setae.

Adult Male
Length of idiosoma: average, 534 y; range 520-

560. Width: average, 333 y; range 300-350 (Fig. 5).
Chelae (Fig. 8) modified as spermatophore carriers. 

Spermatophore carriers, in life, may make a complete loop. 
Ventral plates united, with numerous fine lines and 10 
pairs of long setae, in addition to three anal setae. 
Peritreme extending to coxa IV, projecting a short distance 
caudad from stigmal pore.



Fig. 4, Ventral and dorsal view of deutonymph of 
Haemolaelaps glasgowi from the round-tailed ground squirrel.



Fig. 5. Ventral view of adult male Haemolaelaps 
glasgowi from the round-tailed ground squirrel.
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Dorsal plate (Fig. 10) entire, bearing numerous 

fine lines. At least 40 pairs.of setae present, as well 
as numerous pores.

Adult Female
Length of idiosoma: average, 638 y; range 585-

690. Width: average, 420 y; range 375-475 (Fig. 6).
Sternal plate: length (through center), 87 y;

range 80-100, Sternal plate: width (between projections
opposite 3rd setae), 184 y; range 160-200. Genitoventral 
plate: length (from posterior border sternal plate),
280 y; range 260-300. Genitoventral plate: width (opposite
2nd pair setae), 121 y; range 110-140. Distance between 
genitoventral plate and anal plate: 40 y; range 20-80.
Anal plate: length, 96 y; range 80-110; width, 103 y;
range 100-110. Dorsal plate: length, 618 y; range 570-
650; greatest width, 406 y; range 360-445. Length of 
leg I, 494 y; range 380-550. Length of leg IV, 563 y; 
range 460-615,

The mouthparts (Fig. 7) bear four pairs of setae. 
Chelicerae, when fully extended, reaching beyond tip of 
pedipalpa. Digitus mobilis (Fig. 9) bearing two blunt 
teeth below tip. Digitus fixus with three blunt teeth 
near tip. Digitus fixus with three blunt teeth near tip. 
Pilus dentilis inflated, with tip curved. At base of 
digitus mobilis is a semicircle of close, fine setae.



Figure 6. Ventral view of adult female Haemolaelaps
glasgowi from the round-tailed ground squirrel.
Key to abbreviations: TA = tarsus; TI = tibia;
PP = pedipalp; GE = genu; FE = femur; TR = tro
chanter; CO = coxa; SP = sternal plate; PE = 
peritreme; EP = endopodal plate; ST = stigma;
MPP = metapodal plate; GVP = genitoventral plate; 
AP = anal plate. (Terminology after Krantz,
1970)
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Fig. 6. Ventral view of adult female Haemolaelaps 
glasgowi from the round-tailed ground squirre.



Figure 7. Ventral view of gnathosoma of adult female 
Haemolaelaps glasgowi.
Key to abbreviations: CH = chelicera; LA =
labrum; IM = internal mala; CO = corniculus; 
SC = subscpitulum; DS = deutosternum; TS = 
tritosternum.
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Fig, 7. Ventral view of gnathosoma of adult female 
Haemolaelaps glasgowi.



Key to abbreviations: DM = digitus mobilis;
DF = digitus fixus.

Figure 8. Chela of adult male Haemolaelaps glasgowi.

Figure 9. Chela of adult female Haemolaelaps glasgowi.
Key to abbreviations: PD = pilus dentilis
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DM

Fig. 8. Chela of adult male Haemolaelaps glasgowi.

Fig. 9. Chela of adult female Haemolaelaps glasgowi.
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Sternal plate lying almost entirely between second pair of 
coxae, with a narrow projection extending between coxae
I and II, and a short, obtuse projection between coxae
II and III. Anterior margin of sternal plate nearly 
straight, posterior margin broadly concave, bearing three 
pairs of setae, Genitoventral plate with slightly convex 
sides, and bearing one pair of setae. Anal plate tri
angular, with convex anterior margin and concave sides. 
Sternal, genitoventral, and anal plates marked with 
irregular transverse lines, as figured. Endopodal plate 
V-shaped, its apex lying between bases of coxae III and 
IV. Metapodal plate small and irregularly elliptical. 
Peritreme extending to coxa IV.

Dorsal plate (Fig. 11) distinct, covered with a 
network of fine lines. Dorsal spines quite heavy and 
long. Scattered among them are numerous pores. Second 
pair of legs heaviest, fourth longest.

Morphological Study of Haemolaelaps 
" glasgowi Found on Different 

Host Species
Tipton, Altman and Keenan (1966) indicate that the 

genus Haemolaelaps is badly in need of revision. They 
found that all host species in Panama had distinct popula
tions of Haemolaelaps (mostly listed as glasgowi). They 
also recorded that each host species had a distinctive 
population at each collecting locality. These authors
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M

Fig, 10. Dorsum of adult male 
Haemolaelaps glasgowi.

Fig, 11. Dorsum of adult 
female Haemolaelaps glasgowi,

hJ
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state that host specificity is either very marked, with 
little individual variation in a population, or else al
most entirely lacking and intraspecific variation much 
greater than known for other laelaptine genera. They found 
that certain characters varied within a series from a 
single host animal. Degree of sclerotization, length and 
number of setae, and shape and size of the anal plate 
varied considerably. They further noted that remarkable 
Constance was shown by other characters such as the shape 
of the sternal plate and the shape and length of the setae 
of coxa I.

Allred (1958) also found that structural variation 
of H. glasgowi occurred on the same host, especially where 
large numbers of mites were examined.

Strandtmann (1949) examined specimens of H. glasgowi 
females from ten different host genera. He found more 
specimens from Peromyscus than from other genera and 
therefore made all comparisons with samples from this 
host. He noted that mites from Blarina were essentially 
the same as those from Peromyscus, differing only in that 
the anal plate was wider. Mites from Sigmodon differed 
in three aspects: the sternal plate was shorter, the" anal
plate was longer, and the space between the anal and genito- 
ventral plate was greater. Mites from Napeozapus and from 
Microtus each differed in nine measurements but the degree
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of difference for Napeozapus was much greater. He found 
the dorsal plate of mites from Marmota to be considerably 
longer but the width almost the same as for Peromyscus.
The distance between the anal and genitoventral plate of 
mites from Marmota was much greater than in any other 
form. He further found that in some specimens from 
Marmota the anterior margin of the anal plate appeared 
arched.

Table 1 compares structural measurements of H, 
glasgowi from Spermophilus and from Neotoma nests near 
Tucson. Each measurement is based on the average of 
ten specimens. The dorsal plate of mites from squirrels 
was found to be slightly larger. The sternal plate width 
was greater for mites from Neotoma. The genitoventral 
plate was smaller for Neotoma mites.

The mite could not be found in association with 
any other species. Six kangaroo rat, Dipodomys, burrows 
were excavated without finding nests. Kohls and Cooley 
(1936) also unearthed kangaroo rat burrows without finding 
nests. Other rodent species collected did not yield this 
mite. Specimens in the mammal collection, Department of 
Biological Sciences, University of Arizona, were also" 
examined without finding this mite.
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Table 1. Structural measurements3 of Haemolaelaps glasgowi 

females found on different hosts near Tucson.

Measurements
Spermophilus
tereticaudus
neglectus Neotoma sp.

Length of idiosoma 638 647
Width of idiosoma 420 427
Length of dorsal plate 618 611
Width of dorsal plate 406 397
Length of sternal plate 
(at mid-ventral line) 87 80
Width of sternal plate
(at widest point) 184 201
Length of genitoventral plate 
(from stn. pit, base to gv. 
pit. tip) 280 252
Width of genitoventral plate 
(at widest point) 121 106
Length of anal plate 96 95
Width of anal plate 
(at widest point) 103 106
Distance between post, tip gv. 
pit, ans ant, an. pit. border 40 67
Length of leg I
(from coxal base to tarsal tip) 494 522
Length of leg IV 563 600

aAll measurements in microns.
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Life History

Distribution
Strandtmann (1949) found Haemolaelaps glasgowi to 

be the most common species in the genus. He recorded it 
from Alaska, southern Canada and every state of the Union 
except Rhode Island, Kentucky, Indiana, Iowa, Missouri, 
Louisiana, Oklahoma, North Dakota, New Mexico, and Nevada. 
Fox (1947) described Atricholaelaps strandtmanni (a synonym 
of H. glasgowi) from Puerto Rico. Tipton, Altman and 
Keenan (1966) recorded A. glasgowi from numerous hosts in 
Panama. Strandtmann found one record from Angol, Chile, 
from Oryzomys species, while Strandtmann and Wharton 
. (1958) recorded it from Peru. It has been intercepted by 
quarantine inspectors in shipments originating in Cuba, 
Mexico, and Guatemala. Baker et al. (1956) reported it in 
Asia from Japan, Korea, and China; while Wang (1963) 
reported it from Fukien, China. Womersley (1955) found a 

' single female in nesting material of mutton birds, Puffinus 
tenuirostris (Temminck) from Fisher Island, Bass Strait, 
Australia. He also found many individuals on the Fairy 
Penguin, Eudyptula minor (Forster), from Greenly Island, 
South Australia, and on the same host from Ravine de 
Casuars, Kangaroo Island, South Australia. Strandtmann 
and Wharton (1958) reported it from Russia, Germany, and 
Holland, Theodor and Costa (1967), in Israel, recorded it
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as Androlaelaps glasgowi and common in nests of Microtus 
guentheri Danford and Alston. They also recorded it from 
nests of Spalax ehrenbergi Nehring. Zumpt and Till (1956) 
reported it from Ethiopia, while Till (1963) found it on 
Rhabdomys pumilio (Sparrman) and Otomys irroratus (Brants) 
from several localities in southern Africa.

Hosts
Baker et al, (1956) state that collection records 

of Haemolaelaps glasgowi serve as good examples of lack of 
host specificity in an arthropod ectoparasite. Strandt- 
mann (1949) demonstrates this lack of host specificity by 
recording it from the following vertebrates: downy wood
pecker, bank swallow, rough-winged swallow, shrike, towhee, 
song sparrow, and burrowing owl; also from opossum, moles, 
shrews, little gray bat, raccoon, weasel, skunk, fox, 
woodchuck, ground squirrels, prairie dogs, chipmunks, tree 
squirrels, pocket mouse, kangaroo rat, grasshopper mouse, 
harvest mouse, Peromyscus spp., rice rat, cotton rat, wood 
rat, rufous tree mouse, red-backed mouse, meadow mouse, 
pine mouse, round-tailed muskrat, house mouse, domestic 
rat, jumping mouse, jackrabbits, and cotton-tail rabbits. 
Strandtmann states that records from bats, carnivores, and 
birds are single specimen records and that these animals 
should probably not be regarded as true hosts, Womersley
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(1955), as mentioned earlier, found many specimens of this 
mite on the Fairy Penguin, so this bird is a probable true 
host.

Besides finding H. glasgowi associated with the 
round-tailed ground squirrel, I have also found it in 
Neotoma nests. No other hosts or nests examined yielded 
this species.

Life Cycle
Strandtmann (1949) believes Haemoiaeiaps glasgowi 

to be ovoviviparous. He has slides of females containing 
six- or eight-legged individuals. He has observed an egg 
to mature to its final stages before a second begins. He 
states that when 20 to 30 females were placed on a clean 
host they established a sizable colony in a month.

Strandtmann stated that, as with most parasitic 
mites, the form of H. glasgowi most commonly found on the 
host is the adult female. He observed that heavily in
fested animals also yield males and nymphal forms but that 
these are more often found in the nest. Allred (1958) 
recorded the following mite specimens from Peromyscus 
mice: 1080 females (of which 252 were gravid); 79 males;
and 94 nymphs. H. glasgowi specimens removed from round
tailed ground squirrels yielded the following forms: 124
females (of which 32 were gravid); 4 males; 5 protonymphs; 
and 2 deutonymphs,



34
Attempts at rearing H. glasgowi on laboratory mice, 

Mus musculus Linnaeus, proved unsuccessful. Mites placed 
on mice or in their nests were never found again. The 
mice probably trampled them as was observed during the 
feeding studies,

Protonymphs and deutonymphs were kept individually 
in plastic containers to determine the time taken by each 
form. The mean relative humidity of these containers was 
90%, Each stage was observed to take from 4 to 5 days. 
Moulting by each form took approximately 24 hours. Proto
nymphs and deutonymphs were quiescent the majority of this 
time,

Females that appeared to be gravid were maintained 
singly to determine maturation time from egg to newly 
emerged protonymph, . This developmental period was not 
learned since protonymphs were never observed with these 
”gravid" females,

Adult females deprived of food but maintained at 
a mean relative humidity of 70% survived approximately 
41 days. Adult females that were fed moist raw beef every 
10 days and kept at a mean relative humidity of 70% lived 
an average of 125 days,

Evans and Till (1965) note that in some of the 
parasitic mesostigmatids the duetonymph is replaced by an 
inactive, non-feeding instar (or hypopus) which shows
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considerable degeneration of the feeding and sensory 
organs. Krantz (1970) reports that the hypopus is most 
often a non-feeding migratory form which is resistant to 
environmental stress. Slide examination of H. glasgowi 
deutonymphs showed no reduction of mouthparts or sensory 
organs. Deutonymphs were not observed to feed, as shown 
by the feeding studies.

Ecology of the Host Environment
Individuals of Haemolaelaps glasgowi on round

tailed ground squirrels were found in clusters on either 
side of the anus. Several male squirrels had mite clusters 
between the body and scrotal sac. A few mites were occa
sionally found on the belly. When disturbed, mites would 
disperse, adhering closely to the skin.

Squirrel nests, which harbor this mite, consisted 
mostly of dried grass. Each nest contained a hollow inner 
sphere. Fresh nests were commonly found in cul-de-sacs 
approximately 3 feet from the burrow entrance and at a 
mean depth of 2 feet. Most H. glasgowi individuals were 
found in the finer pieces of grass between the nest and 
the dirt beneath.

During the warmer months active burrows were found 
to be plugged 18 to 24 inches from the entrance, Drabek 
(1970) also found them to be plugged during the summer and
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noted that this would help maintain constant reduced tem
perature in the burrow system.

Vorhies (1945) recorded the humidity and tem
perature of a round-tailed ground squirrel burrow system 
for the first week in June. He found, at a depth of 4 
feet, that the mean relative humidity was 54%; maximum being 
90%, minimum 24%. The mean temperature was 74.5 F; maximum 
77 F; and minimum 72 F. He stated that this temperature 
may be even leps in a normal burrow. Drabek (1970) found 
that the temperature of a normal burrow of this squirrel 
decreased from 115.5 F (at the entrance) to 61.1 F (18 
inches into burrow). Chew and Chew (1970) determined the 
annual mean temperature of rodent burrows for southeastern 
Arizona. They also estimated rodent nest temperatures from 
information supplied by other workers. They found the mean 
burrow temperature to be 65.7 F, while the mean nest tem
perature was 74.8 F.

Seasonal Fluctuation of Haemolaelaps 
glasgowi on the Round-Tailed 
Ground Squirrel "

Morlan (1952) found Haemolaelaps glasgowi on more 
than 84% of 890 cotton rats, Sigmodon hispidus True, in 
southwestern Georgia, He states that there did not appear 
to be any regular seasonal change in abundance of this 
mite. He further states that the high and low in average 
numbers per animal occurred in April and September (20,6
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and 2.6 mites per rat, respectively). Figure 12 depicts 
the seasonal fluctuation of H..glasgowi in Morlan's study, 
as recorded by Smith and Love (1958) . Peaks of abundance 
occurred during the early spring of 1947 and 1948. Smith 
and Love state that when Morlan collected in 1947 and 1948 
this region of Georgia had heavier-than-normal rainfall, 
and that greater-than-normal precipitation occurred in 
March, April, October, and December. There is thus some 
indication of increasing mite numbers during the wetter 
months.

Smith and Love (1958) sampled H. glasgowi on 529 
cotton rats in approximately the same region of south
western Georgia as sampled by Morlan. They sampled in 
1956 and in January and February of 1957. They state that 
1956 was essentially a dry year. Figure 12 also shows 
the seasonal fluctuation of H. glasgowi on cotton rats 
as recorded by these authors. Peaks of mite abundance 
were found in December, 1956, and in January and February, 
1957, They found reductions in average numbers of H. 
glasgowi per rat in the dry year as compared to the wet 
year. They state that these mite reductions were not 
strikingly large,

Allred (1958) collected this mite from five species 
of Peromyscus mice in Utah, He found 1253 mites on 316 
mice sampled. He collected mites during every month from
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1956-1957
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Fig. 12, Seasonal fluctuation of Haemolaelaps 
glasgowi found on the cotton rat in southwestern Georgia. 
(After Smith and Love, 1958)
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1948 to 1953. He found twice as many per mouse in June 
as in any other month. The largest numbers were collected 
from April to August. There was a marked decline in 
numbers in September. He states that during the winter, 
early spring and autumn the mite numbers were sufficiently 
low to indicate a seasonal fluctuation.

The studies by Morian (1952), Smith and Love 
(1958), and Allred (1958) have substantiated Strandtmann1s 
(1949) statement that this mite can be recovered during 
any season that the host can be captured.

Approximately ten round-tailed ground squirrels 
were sampled per month from mid-January to late September, 
in 1970. The prevalence of H. glasgowi on this host is 
shown in Table 2. No mites were found on this squirrel 
after 10 May, 1970.

The mean maximum temperatures^ for 1970 at Tucson, 
from January (64 F) to June (98 F), increased approximately 
6 F per month. The mean relative humidity decreased by 
21% from January (42%) to June (21%), with the exception 
of March (40%). Precipitation for March (1.13 inches) 
occurred mostly early in the month. Less than 0.5 inches 
of precipitation was recorded for the remaining months 
from January to June.

1. Climatological data obtained from U. S. Weather 
Bureau Office, International Airport, Tucson, Arizona.
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Table 2. Prevalence of Haemolaelaps glasgowi on round

tailed ground squirrels, 1970.

Number of Number Total
Month Squirrels Infested Mites

January 4 3 11
February 12 6 29
March 8 7 87
April 13 7 13
May 12 5 6
June 12 - -
July 13 — -
August 11 - -
September 10 - ■ —

TOTAL 95 28 146

The peak of abundance for H. glasgowi per infested
squirrel in 1970, occurred in late March (Fig. 13) . This
was partly caused by a high mite number on one squirrel. 
The increased temperatures for Tucson, from April to June, 
probably account for the decrease, then absence, of H. 
glasgowi on the round-tailed ground squirrel.

Approximately 40 squirrels were sampled per month 
from mid-January to May at the 1971 location. The
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1970

15--

MONTH

MONTH

Fig, 13, Seasonal fluctuation of Haemolaelaps 
glasgowi on the round-tailed ground squirrel,
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prevalence of this mite on the host is shown in Table 3.
No mites were found at this location after 1 April.

The mean maximum temperatures for 1971 increased 
approximately 20 F from January (65.6 F) to May (85.1 F). 
The mean relative humidity decreased 18.8% from January 
(30%) to May (20.8%), with the exception of April (25.7%). 
One-half inch of rainfall occurred in February, while 
0.56 inch was recorded for April. January and May had less 
than 0.05 inches, while an amount too small to measure (a 
trace) was reported for March.

Measurable precipitation in February fell on the 
17th, 18th, and 20th. Squirrels were sampled on the 21st

Table 3, Prevalence of Haemolaelaps glasgowi on round
tailed ground squirrels, 1971.

Month
Number of 
Squirrels

Number
Infested

Total
Mites

January 17 6 8
February 69 25 75
March 80 39 257
April 65 3 4
May 40 - -

TOTAL 271 73 344
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and 22nd, Few mites were found on squirrels examined on 
the 21st but many were noted on the 22nd. This trend con
tinued until a peak of mite abundance was reached in early 
March (Fig, 13), The increased temperature from mid-March 
to May was probably the major factor (as also found for 
1970) for the decline, then absence of this mite on the 
host.

Chris Dunford (personal communication, 1970-71) found 
molting by round-tailed ground squirrels to occur during 
the month of April, I found molting to occur, in most 
squirrels, from mid-March to mid-April in 1971, Molting 
was observed to be accomplished by a gradual replacement 
of winter pelage by the summer pelage. It did not appear 
to affect the seasonal fluctuation of H. glasgowi on the 
host. Molting by ground squirrels, as with the decline, 
then absence of this mite, is probably the result of a 
temperature increase.

Table 4 compares the climates of Tucson with that 
of southwestern Georgia. The higher relative humidity in 
southwestern Georgia is probably the major factor allowing 
H. glasgowi to be found on cotton rats "during any season 
that the host can be captured". H. glasgowi, however, 
remains on ground squirrels only until increased temperature, 
and resulting decreased relative humidity, causes a reduc
tion, then absence of this mite on the host.
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Table 4. Comparison of the climatea of Tucson, Arizona, 

with that of southwestern Georgia.

Climate Tucson S-W Georgia

Mean Annual Temperature 67.3 F 65.0 F
Mean Relative Humidity 30% 55%
Occurrence of Rainfall Heaviest: from Scattered

July to Sept.; throughout
lighter from year
Dec. to March

Mean Annual Rainfall 11.6" 50.2"

^Climatological data from "The Weather Handbook"
(1963).

Mite Load in Relation 
to Squirrel Sex

Worth (1951) found a tendency for adult male cotton 
rats, Sigmodon hispidus spadicipygus Bangs, to be more fre
quently and more heavily parasitized than adult females.
He noted that this could be due to a greater environmental 
range to which the male is exposed, or to the greater num
bers of its own species which the male encounters, or to 
both factors. He recorded that adult male cotton rats 
were 100% infested with H. glasgowi, while adult females
were only 86,2% infested.
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Chris Dunford (personal communication, 1970-71) found 

home•range of male round-tailed ground squirrels to be 
2 to 3 times larger than that of females during the mating 
season. Drabek (1970) estimated the home range for adult 
squirrels to be 0.74 acre.

The load of H. glasgowi on male and female round
tailed ground squirrels in 1970 is depicted in Table 5. 
Adult males were 59.1% infested with this mite, while 
adult females were 47.6% infested. Mite load for juvenile 
squirrels was not determined, since very few juveniles 
were captured.

The seasonal fluctuation of H. glasgowi on male 
and female ground squirrels is shown in Figure 14. The 
only female squirrel sampled in January yielded no mite 
specimens, The large peak for March, 1970, was partly the 
result of one male which bore 52 mites, but more mites were 
generally found on males in late March. This was probably 
the result of males visiting more nests during this time

Table 5, Haemolaelaps glasgowi load in relation to 
squirrel sex, 1970.

Round-Tailed Number of Number
Ground Squirrel Squirrels Invested
Adult Males 22 13
Adult Females 21 10
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MALES

--------------FEMALES

MONTH

MALES

------------- FEMALES

MONTH

Fig. 14. Seasonal fluctuation of Haeiaoiaeiaps 
glasgowi on adult male and female round-tailed ground 
squirrels.



(greater home range), and thus becoming more heavily in
fested with mites.

Mite load on male and female squirrels in 1971 
was determined from January to 16 March (Table 6). Very 
few male squirrels were trapped after 16 March, perhaps 
because of their increased home ranges. Mite load was 
therefore not determined after mid-March because of pos
sible data bias.

H. glasgowi infested 52.3% of the male squirrels 
and 50.8% of the females. The relation of mite load to 
squirrel home range cannot be applied here since percent 
infestations on males and females were not markedly dif
ferent,

Goertz (1964) found the home range for S. hispidus 
texicanus (Audubon and Bachman) to decrease during high 
populations (from 1.20 to 0.30 acre) and to increase 
during low populations (from 0.55 to 9.90 acre). In

47

Table 6. Haemolaelaps glasgowi load in relation to
squirrel sex from January to 16 March, 1971.

Round-Tailed Number of Number
Ground Squirrel Squirrels Infested
Adult Males 22 13
Adult Females 21 10
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Worth's (1951) study cotton rats were probably at low 
population levels. Their home ranges would thus be in
creased, allowing them more encounters with mite-infested 
nests. Stoddard (1931) found that nests of Ŝ. h. hispidus 
Say and Ord were very numerous in old, dense broomsedge 
fields. Cotton rat nests in Worth's study area may also 
have been as numerous.

Seasonal Fluctuation of 
Haemolaelaps glasgowi in 
Squirrel Nests

Drummond (1957) studied the fluctuation of Haemo
laelaps glasgowi in nests of Peromyscus leucopus nove- 
boracensis (Fischer), He states that nesting activity of 
the mice, in early spring, was the major factor influencing 
the numbers of H. glasgowi per nest. Large mite popula
tions were built up in nests "when mice were present in 
them. He found that fewer mites were in nests which were 
abandoned for more than four weeks. These mites must 
leave such nests in search of food.

Chris Dunford informs me that the mating season of 
round-tailed ground squirrels is from mid-March to mid- 
April. He also reports that nest construction occurs 
mostly in April, I found the first fresh nest on 18 
March, This nest also yielded the first specimens of H. 
glasgowi. Table 9 depicts the numbers and forms of this 
mite found in nests unearthed. Peaks of mite abundance
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in nests were reached in April. Juvenile squirrels were 
first seen above ground about mid-May, Mite numbers de
creased appreciatively after late May as juveniles were 
less frequently in nests.

A few cul-de-sacs containing nests were found to 
be partially plugged. These nests were slightly damp and 
on a whole yielded fewer mites than ones that were fresher 
and thus more acceptable to squirrels.

Disease Associated with 
Haemolaelaps glasgowi

Strandtmann (1949) suggests that the genus Haemo
laelaps may be an agent in maintaining a sylvatic reservoir 
which could become a threat to human health. The only 
record of H. glasgowi transmitting a disease has been 
noted by Strandtmann and Wharton (1958), These authors 
state that two Russian workers found this species to be 
naturally infected with tularemia and that they were able 
to transmit the disease to laboratory white rats by 
allowing them to feed on the animals.

Facilities were not available to determine whether 
pathogens were present in this mite in Arizona.



EXPERIMENTS INVOLVING HAEMOLAELAPS GLASGOWI

Feeding Studies
Wharton and Cross (1957) studied the feeding 

habits of three species of laelaptid mites: Haemolaelaps
glasgowi, Laelaps nuttali Hirst, and Echinolaelaps echidninus 
Berlese. They allowed the mites to feed on the host 
(chickens and men) after the method of Cross and Wharton 
(1954) or through a bolting silk membrane after the method 
of Cross (1954) . They observed that starved individuals 
would wander on and off a host, apparently at random. They 
further observed that mites made no attempts to feed on the 
host’s unbroken skin, even under what appeared to be proper 
conditions of temperature and humidity. They state that 
these mites appeared to be attracted to vertebrate blood 
or its components, These authors decided that the mites 
probably depend upon other ectoparasites, accidents, or the 
host’s scratching to prepare the skin for them. They also 
recorded that it was not uncommon to see mites gathered 
around a break in the skin in the process of feeding. 
Strandtmann (1949) does not mention the need to prepare the 
host’s skin in his rearing of H, glasgowi.

The present feeding studies of H, glasgowi involved 
the use of a juvenile laboratory mouse, small pieces of
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moist raw beef, and cotton soaked in diluted chicken blood. 
Feeding experiments were conducted at a mean room tem
perature of 84 F. The mouse was thoroughly examined, 
before placing a mite on it, to ascertain that it was free 
of ectoparasites. The mouse, bearing a mite, was placed 
in a glass container. It was removed from the container 
every half hour and examined by gently brushing against 
the hair. This was done to observe the mite’s behavior.

All adults that were starved or recently engorged 
went to the rump area. Most mites that left the mouse were 
crushed by its feet.

Adult females that were deprived of blood or its 
constituents for ten days attached themselves to the mouse's 
dermis on the rump. These remained attached from 1 to 2 
hours, after which they appeared engorged. Most females 
remained on the mouse from 12-15 hours. These would wander 
for a while on the rump area, following feeding, then attach 
themselves between the guard hairs and inner hairs. The 
few females that left shortly after feeding spent 5 to 6 

hours on the mouse.
All females that had been fed raw beef 1 to 3 days 

previously wandered on the rump from a few minutes to 1.5 
hours, then left the mouse.

Adult females that had been starved 10 days were 
placed near moist raw beef. The majority were attracted
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to it. Approximately half of these wandered over it for 
about a minute. They then probed it with their mouthparts 
for a while and then fed. After about a minute they would 
go to a different location and repeat this probing and 
feeding. Females appeared to be engorged after they left 
the beef. The time spent on the beef was 4-5 minutes, 
while the feeding time was 2-3 minutes. All recently fed 
females ignored the raw beef.

One adult male that had been starved for ten days 
fed 20-30 seconds on the beef, while one recently fed male 
ignored it, Strandtmann (1949) states that the male 
probably does not feed on animals.

Starved adult females fed approximately one minute 
on chicken blood. Their feeding behavior was similar to 
that of females on beef.

Adult females and males were occasionally observed 
to feed on water for 20-30 seconds.

All protonymphs and deutonymphs ignored the raw 
beef, diluted chicken blood, and water. Strandtmann (1949), 
however, notes that the presence of blood can be demonstrated 
in the protonymphal and deutonymphal stages.

Starved females placed on my hand made no attempt 
to feed. These same individuals placed near a pin puncture 
in the skin were attracted to it and fed on the blood for 
20-30 seconds,
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Moisture Studies

Wharton (1960) states that mitesf as a group, have 
the most difficulty in obtaining and retaining sufficient 
water for their metabolism. He noted that the mite behavior 
that has been investigated has been dominated by problems 
associated with water imbibition and retention.

A study of the amount of moisture required for the 
survival of H. glasgowi was undertaken. One hundred adult 
mites (mostly females) were placed in one ounce creamer 
cups at a mean room temperature of 80 F. The mean room 
relative humidity was 2 0 % (measured with a hygrometer),
The date mites were placed in the cups was recorded on the 
lid. Pieces of paper towel were placed in half the cups 
and wetted once a day. Care was taken to insure that mites 
did not drown when the paper was wetted. The mean relative 
humidity for the moistened cups was found to be 57%, The 
dry and moist cups were examined once a day to determine 
length of time mites survived.

As shown in Table 7, 90% of the mites kept at a 
mean r,h. of 20%, survived from 1-2 days, while 48% of 
those kept at a mean r.h. of 57% survived 4-17 days.
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Table 7. Survival of Haemolaelaps glasgowi in a dry 

environment and in a moist environment.

Number of Days Mites Survived
Dry Cup Moist Cup

(mean r.h. = 2 0 %) (mean r.h, = 57%)
1 34 7
2 11 9

3 4 10
4 1 6

5 4
6 3
7 1

9 1

1 0 3
1 1 2

13 2

14 1

17 1

TOTAL 50 50



SUMMARY AND CONCLUSIONS

The structural measurements of Haemolaelaps 
glasgowi have been found, by past workers, to vary in 
populations from one host and between host species. 
Strandtmann (1949) found that the most constant structure 
of mites is the sternal plate. He found the most varied 
structure to be the genitoventral plate. The distance 
between it and the anal plate consequently varied also. 
Structures of mites found on the round-tailed ground 
squirrel were also found to vary. The only other host this 
mite was found associated with, near Tucson, was Neotoma 
nests. The sternal plate width was greater for Neotoma 
mites than for ground squirrel mites. The genitoventral 
plate was smaller for Neotoma than for ground squirrel 
mites. No other appreciably different mite measurements 
were found for these two hosts.

This mite has been recorded from many countries 
throughout the world. It has been taken from birds, 
marsupials, insectivores, bats, lagomorphs, rodents, and 
carnivores. Its principal hosts have been found to be 
smaller mammals such as insectivores and rodents.

Strandtmann (1949) and Allred (1958) reported 
finding mostly females of H. glasgowi on the host. Females
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were also the dominant form on round-tailed ground squirrels 
Males and nymphs were commonly found in squirrel nests.

H, glasgowi was commonly found in clusters on the 
squirrel1s rump. This location is probably the most 
difficult for the squirrel to reach. Ground squirrels, 
however, were not seen scratching, nor did they appear to 
be annoyed by any ectoparasites.

The average burrow temperature of this ground 
squirrel, recorded by past workers, was found to be in the 
mid-sixties. Nest microclimate probably aids mite survival.

The marked seasonal fluctuation of H , glasgowi on 
ground squirrels near Tucson, and the lack of such a 
fluctuation on other hosts, as found by other workers, is 
probably the result of climatic differences.

Worth (1951) found H. glasgowi on all adult male 
cotton rats, while only 8 6 .2 % of adult females were in
fested. Mite load on adult male ground squirrels was not 
appreciably greater than on adult females.

Drummond (1957) found H. glasgowi numbers to be 
dependent upon seasonal differences and upon nesting dif
ferences in Peromyscus mice. My observations were similar. 
Squirrel nests yielded no mites until the first fresh nest 
was found. Mite numbers started to decrease approximately 
two weeks after juvenile squirrels left their nests. Mites
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apparently stay in the nests during squirrel hibernation 
and emerge with the squirrels in January.

This mite has not been reported as biting man. 
Strandtmann and Wharton (1958) have described the only 
incidence of H, glasgowi serving as a disease vector, as 
a transmitter of tularemia to laboratory rats. Wharton 
and Cross (1957) warn that laelaptid mites cannot be 
ignored as potential disease vectors of man,

Wharton and Cross (1957) found that starved speci
mens of H. glasgowi took no interest in the host and that 
they made no attempts to feed on the host’s unbroken skin. 
Strandtmann (1949) did not record this mite’s behavior 
when successfully rearing it on hosts. He did note that 
nymphs were found to contain blood and that males probably 
do not feed on the host. In the present study all starved 
adult females appeared engorged after they left the mouse. 
All recently fed females wandered on the mouse and then 
left. About half of the starved adult females did feed on 
beef, while recently fed females did not. One starved 
adult male fed on beef, while a second did not. All 
protonymphs and deutonymphs were observed to ignore it.

Mites that were kept at a mean relative humidity 
of 2 0 % lived to a maximum of four days, while mites kept 
at a mean r.h. of 57% survived for up to 17 days. Adult



females that were kept at a mean relative humidity of 70% 
and fed moist raw beef every 1 0 days lived approximately 
four months.



APPENDIX A

OTHER ECTOPARASITES FOUND ON THE ROUND
TAILED GROUND SQUIRREL NEAR TUCSON

Eight species of ectoparasites were found: lice—
Enderleinellus osborni Kellogg and Ferris, and Neohaemato- 
pinus citellinus Ferris7 fleas— Thrassis arizonensis Baker, 
and Echidnophaga gallinacea (Westwood) 7 mites— Trombicula 
(s. 1.) arenicola Loomis, and a Hypoaspis species; ticks—  
Dermacentor parumapertus Neumann, and Ornithodoros talaje 
(Gu4rin-Mineville).

Lice
According to Ferris (1951) the genus Enderleinellus 

is restricted to the squirrel family. Ferris (1919) found 
E. osborni on Spermophilus (formerly Citellus) douglasi 
(Richardson), Cazadero and Covelo, Calif.; SL beecheyi 
beecheyi (Richardson), Carmel Point, Monterey, Calif.;
S. b. beecheyi. Pleasant Valley, Mariposa County, Calif.;
S. grammurus (Say), Oracle, Ariz. ; Ŝ. buckleyi Slack,
Llano, Tex,; and Ŝ, tereticaudus Baird, Imperial County, 
Calif, E , osborni was found only once on £3. beecheyi 
(Richardson) in California by Holdenreid, Evans, and
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Longanecker (1951). They note that because of its small 
size it may have been overlooked on other animals examined.

This louse was common on round-tailed ground 
squirrels in the spring, but decreased, then disappeared, 
as the summer months approached. Lice were found on the 
inside portion of the squirrel's fore and hind legs, and 
rump. Average infestations yielded 20 of these lice per 
squirrel.

Ferris (1942) described Neohaematopinus citeliinus 
from the round-tailed ground squirrel near Tucson. He 
notes that this species is closely related to N, pacificus 
Kellogg and Ferris, a species that occurs on the genus 
Eutamius in western North America. He reports that R. A. 
Flock collected the type, a female, and allotype and many 
paratypes from various round-tailed ground squirrels. No 
other worker has mentioned finding N. citeliinus on this 
or other hosts in Arizona. Morlan and Hoff (1957) found 
it on ground squirrels, Spermophilus, in New Mexico. They 
found it on Ŝ, spilosoma Bennett, it principal host, 
during the months this squirrel was above ground (from 
April to November) except in August. They also recorded 
it on Ŝ, tereticaudu's collected 55 kilometers south of 
Ciudad Juarez, Mexico,

N, citeliinus was found on only seven round-tailed 
ground squirrels sampled near Tucson, in February and
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March. The lice were found in clusters just anterior to 
the genitalia, and on the inside of the hind legs. A few 
were also found attached to the rump. Squirrels bore an 
average of 8 -1 0 .

Fleas
The ground squirrel flea, Thrassis arizonensis 

Baker, according to Hubbard (1947), ranges from Tucson 
westward through Arizona to southern California, He found 
it on various rodents such as Spermophilus leucurus 
leucurus (Merriam), Palm Springs; S. tereticaudus chlorus 
(Elliot), Palm Springs; S. t. tereticaudus Baird, Indio 
and Imperial Counties; Onychomys torridus puleher Elliot, 
Palm Springs and Santa Rosa Mountains; and Peromyscus 
californicus insignis Rhoads, Cabazon. Tohm (1953) found 
this flea on the round-tailed ground squirrel at Sabino 
Canyon and 20 miles west of Tucson. Neal (1964) found it 
common on this host when it first emerged from hibernation, 
but less frequent during the summer.

I have also found it to be quite common on this 
squirrel during the first 4 or 5 months of the year but. 
to decrease, then disappear, on the host as warmer weather 
approaches, The prevalence of this flea is depicted in 
Table 8 . It was most commonly found on the back of ground 
squirrels. Heavy flea infestations had 20-30 per host.
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Table 8 . Prevalence of Thrassis arizonensis on round 

tailed ground squirrels near Tucson, 1970.

Number of Number Total
Month Squirrels Infested Fleas
January 4 4 2 1

February 1 2 1 2 195
March 8 8 88

April 13 6 13
May 1 2 4 5
June 1 2 - -
July 13 - -
August 1 1 - -
September 1 0 - -

TOTAL 95 34 322

Essig (1958) notes that the stick-tight flea, 
Echidnophaga gallinacea (Westwood), is associated with 
chickens. It is also found about the ears of dogs and cats, 
and also on rats, Essig further reports that it is tropical 
in origin, being found in the southern and southwestern 
portions of the United States, Hubbard (1947) reports that 
this species is found on many mammals in California,
Arizona, and New Mexico, including ground squirrels, rats,
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rabbits, badgers, and foxes. Tohm (1953) and Neal (1964) 
have found it on round-tailed ground squirrels around 
Tucson.

I have found this flea species on only three 
ground squirrels sampled in February and March. It was 
found in small clusters on the side of the squirrel1s 
nose, around the mouth, and/or the inside portion of the 
hind legs. An average of four were found per animal.

Mites
Dr. Richard B. Loomis of Long Beach State College 

(personal correspondence) has supplied some information 
regarding the chigger, Trombicula (£. 1_.) arenicola 
Loomis. He informs me that he has a number of records of 
this species from Spermophilus in western North America.
He reports that T. arenicola is present on the host in 
the larval, or chigger, stage only. The nymph and adult 
stage are presumably in the soil adjacent to the burrows 
and nests of the host.

This species was found on round-tailed ground 
squirrels from January to April, and in September. It was 
less frequently found from May to August. It occurred in 
clusters inside of the hind legs. A heavily infested 
squirrel would also bear chiggers on the belly and inside 
the fore legs. Average infestations yielded 30 per squir
rel.



Two free-liying mites, Hypoaspis sp., were found 
on one adult squirrel. This probably was an accidental 
encounter,

Ticks
Fremling and Gastfriend (1955) studied the tick, 

Dermacentor parumapertus Neumann, in the arid and semi- 
arid regions of the western United States. They report 
that it has been found to be susceptible to Rocky Mountain 
spotted fever, Colorado tick fever, and tularemia. Gast
friend (1955) and Allred and Roscoe (1956) found the adults 
to occur only on the black-tailed jack rabbit, Lepus 
californicus Gray. Arthur (1960) gives 12 rodent hosts 
for the immature stages. Some of these hosts are the 
antelope ground squirrel (Spermophilus leucurus Merriam)), 
species of kangaroo rats (Dipodomys), two species of wood 
rat (Neotoma), pocket mice (Perognathus), deer mice 
(Peromyscus), including the pinyon mouse, Peromyscus truei 
(Shufeldt), and the western harvest mouse, Reithrodontomys 
megalotis (Baird).

Neal (1964) was the first to report this tick from 
the round-tailed ground squirrel. He collected one nymph 
from an adult female at the north end of the Santa Rita 
Mountains in southern Arizona.

I found four nymphs and two larvae on round-tailed 
ground squirrels in February and March. These were found
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around the mouth and/or ears of three squirrels sampled 
near* Tucson. Specimens were positively identified by Dr. 
Carleton M, Clifford, Rocky Mountain Laboratory, Hamilton, 
Montana.

Herms (1949) gives the range of Ornithodoros 
talaje (Guerin-Meneville) as Mexico, and Central and South 
America. He also notes that it feeds on swine, cattle, 
horses, man, and other mammals. It is the vector of re
lapsing fever in Panama, Venezuela, and Colombia. Neal 
(1964) states that it has been reported sporadically in 
the United States. Aitken (1939) first collected it on the 
California mainland. Specimens have also been found in 
Gum Cave, Citrus County, Florida, and Brownsville, Texas. 
Kohls and Cooley (1936) collected it from kangaroo rats, 
Dipodomys sp., 40 miles southwest of Aguila, Arizona, in 
October, In examining 10 burrow systems of this rat 
located three miles from Aguila they found no nests but 
did find nymphs and adults in soil removed from the burrows. 
They also examined six Perognathus sp., one Peromyscus sp. 
and one Neotoma sp. which yielded no ticks. They indicate 
that, since 0 , talaje was not found on other hosts, it may 
be restricted in its host relationships in this region.
Neal (1964) observed that larval ticks (of 0. talaje) were 
frequently found, during the warm summer months, on the 
pectoral region of round-tailed ground squirrels. He



removed 23 larvae from squirrels collected in Tucson and 
three miles east of Marana.

A total of 10 larvae of Ornithodoros, identified 
by Dr. Carleton M. Cliffordf Rocky Mountain Laboratory, 
Hamilton, Montana, as probably talaje, were taken from 30 
ground squirrels collected in July and August. These were 
found attached to the throat and pectoral areas.



APPENDIX B

ARTHROPODS ASSOCIATED WITH NESTS AND BURROW 
SYSTEMS OF THE ROUND-TAILED GROUND SQUIRREL

Round-tailed ground squirrel burrows were excavated 
from October, 1970, to July, 1971, in a search for nests 
harboring individuals of Haemolaelaps glasgowi. Other 
arthropod species were also found in the nests and burrows. 
Nests were placed in a Berlese funnel for 24 hours. The 
dirt below these nests was also brought to the laboratory 
and carefully examined for arthropods. Arthropods re
covered from nests and from the dirt beneath these nests 
are recorded in Table 9.

Arthropods found in burrows were mostly at the lower, 
cooler depths (2-3 feet). A few Arenivaga nymphs (Orthop- 
tera:Blattidae) were found from October to January. Speci
mens of Vejoyis (Scorpionida:Vejovidae) were common also 
at these lower depths, from October to January. A few 
nymphs and adults of Ceuthophilus (Orthoptera:Tettigoniidae) 
were found in burrows and nests from February to mid-July. 
Hadrurus hirsutus Wood (Scorpionida:Vejovidae) was occa
sionally found from October to February, buried in burrow 
sides at depths of less than one foot. Various species
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of beetles, ants, and spiders were frequently found at 
abandoned burrow entrances.

The beetle and moth larvae were determined from the 
descriptions by Peterson (1948 and 1951) and/or from 
specimens in the insect collection, Department of Ento
mology, University of Arizona.

The termite species was identified by Dr. William 
L. Nutting, while the ant species were determined by Steve 
Murray, both in the Department of Entomology, University 
of Arizona.

The pseudoscorpion species was determined from 
Bank's (1895) description. Pseudoscorpions were occasion
ally observed feeding on fleas and mites.

The tick species and the Hypoaspis mite species 
were determined by Dr. Carleton M. Clifford. The mite 
Brevisterna utahensis (Ewing) was identified by Dr. Conrad 
Yunker. Both workers are at the Rocky Mountain Laboratory, 
Hamilton, Montana. Other mites were determined from de
scriptions by Kr.antz (1970) .

Other insect species found in Table 9 were identi
fied from representative specimens in the insect collection, 
Department of Entomology, University of Arizona.
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Table 9. Arthropods found in nesting material of the round-tailed ground squirrel 
near Tucson. —  A = adult? F = female; M = male; P = protonymph; D = 
deutonymph; L = larvae? W = workers.

Date Nest Nest
was Found Material Arthropods found in Nests
10-X-70 pieces of paper 

and fresh dried 
grass

ll-XI-70 fresh dried grass

5 Chelanops arizonensis Banks (Pseudoscorpionida: 
Cheliferidae)

4 Hypoaspis sp. (Acarina:Laelaptidae)
26 Ornithodoros probably talaje (Guerin-Meneville) 

(Acarina:Argasidae)
5 free-living mites (AcarinaiMicrozetidae)
2 C. arizonensis 

2 0 itiicrozetidids
28-XI-70 old mildewed grass 25 springtails (Collembola;Entomobryidae)

1 Conibius sp. (Coleoptera:Tenebrionidae) 
1 C. arizonensis 
3 Hypoaspis sp.

6-XI-70 old mildewed grass 30 entomobryids
1 Phelister sp. (Coleoptera:Histeridae)

10-1-71 small amount of 
old damp grass

6 Hypoaspis sp. 
3 microzetidids

28-11-71 old damp grass 1 0 0 entomobryids 
30 C. arizonensis 
60 Hypoaspis sp.
1 0 0 . talaje - not engorged 
300 microzetidids cnvo



Table 9. (Continued) Arthropods found in nesting material.

Date Nest was Found
Nest
Material Arthropods found in Nests

8-II-71 small amount of 1 0 entomobryids
old damp grass 5 microzetidids

23-11-71 old damp grass 5 Mister sp. (ColeopterarHisteridae)
2 Hypoaspis sp.
4 microzetidids

18-III-71 small amount of 1 C. arizonensis
old damp grass 5 microzetidids

18-III-71 fresh dried grass 5 entomobryids
1 Bledius sp. (Coleoptera:Staphylinidae)
5 Mister sp.

110 Thrassis arizonensis Baker (Siphonaptera: 
Dolichopsyllidae)

18 C. arizonensis
22 Haemolaelaps glasgowi (Ewing) (Acarina: 

Laelaptidae)-11F,7M,3P,1D
2 Hypoaspis sp.
6 free-living mites (Acarina:Trombiculidae) 

150 microzetidids
30-III-71 fresh dried grass 3 entomobryids

1 Bledius sp.
4 Blapstinus L (Coleoptera:Tenebrionidae)

52 T. arizonensis-28A/24L 
6 C. arizonensis 

54 H. glasgowi-32F,13M,5P,4D
o



Table 9. (Continued) Arthropods found in nesting material.

Date Nest Nest
was Found Material Arthropods found in Nests
30-III-71 fresh dried grass 2
Continued 2

50
7-IV-71 fresh dried grass 2

87
3
3

237
3
5

17-IV-71 fresh dried grass 1
1
1
1

29
2
2

91
2

Hypoaspis sp.
trombiculids
microzetidids
entomobryids 
T. arizonensis-12A,75L 
sowbugs (isopoda:Oniscidae)
C. arizonensis
H. glasgowi-68F/109M,25P,35D
trombiculids
microzetidids
Gnathamitermes prob. perplexus (Banks) 
(Isoptera:Termitidae)-N 
Hister sp.
Bledius sp.
Eleodini sp. (Coleoptera:Tenebrionidae) 
T. arizonensis-12A,17L 
Solenopsis aurea Wheeler (Hymenoptera: 
Formicidae)
C. arizonensis
H. glasgowi-50F,33M,4P,4D
microzetidids

28-IV-71 fresh dried grass 2 Bledius sp.
57 Blapstinus L (Coleoptera:Tenebrionidae) 
15 Acroloplus L (Lepidoptera:Acrolophidae) 
82 T. arizonensis-36Af46L

H



Table 9. (Continued) Arthropods found in nesting material.

Date Nest Nest
was Found Material Arthropods found in Nests

28-IV-71 fresh dried grass 
Continued

1 sowbug
6 C. arizonensis
4 Ameroseius sp. (Acarina:Ameroseiidae) 

153 H. glasgowi-82F/39M/16P,16D 
6 trombiculids 
9 microzetidids

8-V-71 fresh dried grass 4 entomobryids
1 Ceuthophilus sp. (Orthoptera:Tettigoniidae)
1 hister beetle (ColeopterarNitidulidae)

18 T. arizonensis-OL
7 Pheidole sp. (Hymenoptera:Formicidae)
6 C. arizonensis 

28 Ameroseius spT 
15 H. glasgowi-8F,2M,3P,2D
2 Hypoaspis sp.
4 trombiculids 
2 microzetidids

13-V-71 slightly damp 130 entomobryids
grass 2 G. perplexus-W

15 Blapstinus sp.
11 Acroloplus L 
4 T. arizonensis L

34 Solenopsis xyloni McCook (Hymenoptera: 
Formicidae)

7 C. arizonensis 
17 Ameroseius sp. to



Table 9. (Continued) Arthropods found in nesting material.

Date Nest Nest
was Found Material Arthropods found in Nests
13-V-71 slightly damp 116 H. glasgowi-50F,26M,18P,22D
Continued grass 9 Hypoaspis sp.

14 trombiculids 
19 microzetidids

22-V-71 fresh dried grass 2 0 entomobryids
1 Arenivaga sp. (Orthoptera:Blattidae)-N
1 Blapstinus L
2 Tychius sp. (Coleoptera:Curculionidae)-1A,1L 
9 Acroloplus L
1 L (Diptera:Therevidae)
4 T. arizonensis-lA,3L

1 0 sowbugs
11 C. arizonensis
3 Ameroseius sp.

143 H. glasgowi-82F,26M,19P,16D
2 Hypoaspis sp.

18 trombiculids 
1 1 microzetidids

3-IV-71 slightly damp 250 entomobryids
grass 1 Lebiini sp. (Coleoptera:Carabidae)

6 Blapstinus sp.
7 T. arizonensis-A 
1 Acroloplus L
31 S_. xyloni 
5 Ameroseius sp.
4 Brevisterna utahensis (Ewing) (Acarina: 
Dermanyssidae] w



Table 9. (Continued) Arthropods found in nesting material.

Date Nest Nest
was Found Material Arthropods found in Nests
3-IV-71 slightly damp 
Continued grass

14-VI-71 small amount of 
slightly damp 
grass

22-VI-71 fresh dried grass

19 H. glasgowi-llF,8M,0N 
9 Hypoaspis sp.

15 trombiculids
10 free-living mites (Acarina:Lohmanniidae)
18 microzetidids
1 Blapstinus L 
1 T. arizonensis L
1 Acroloplus L
3 C. arizonensis
2 Ameroseius sp.
6 H. glasgowi-4F,lM,lPfOD
4 Hypoaspis sp.
1 microzetidid 11

1 1 entomobryids
6 Arenivaga-N
1 G. perplexus-N
2 Blapstinus-L
7 Tonibius prob. rossi Blaisdell (Coleoptera: 
Tenebrronidae)

24 L (Coleoptera:Tenebrionidae)
1 Acroloplus-L 
42 S. xyloni 
4 sowbugs 

27 C. arizonensis 
10 Ameroseius sp.
71 H. glasgowi-40Ffl7M,5P,8D
8 Hypoaspis sp.



Table 9. (Continued) Arthropods found in nesting material.

Date Nest 
was Found
22-VI-71
Continued

9-VII-71

Nest
Material Arthropods found in Nests
fresh dried grass 6 trombiculids

3 mites (Acarina:Glycyphagidae) 
85 microzetidids

slightly damp 
grass

3 entomobryids
2 Blapstinus L

34 C. arizonensis
3 H. glasgowi-all F 
2 Hypoaspis sp.

19 predatory mites (Acarina:Cunaxidae)
9 free-living mites (Acarina:Lordalychidae)

35 lohmanniidids 
300 microzetidids
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