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INTRODUCTION

The purpose of this study 1s to determine seasonal varia-
tions, i1f eny, in flea populations associated with the nests

of the desert wood rat Neotoma levida lenida Thomas. Altiiough

similar studies have been conducted with other rodents (Vestal,
1938; Traub and Hoff, 1951) in different geographic localities,
no such study has been made with N. 1. lepida in Utah,

Faunal nest surveys are becoming increasingly important
in connection with the ecology of mammslian parasites. MNest
consort studies, not of seasonal nature, have been conducted in

Californis, Oregon, and Utah concerning three species belonging

to the genus Neotoma. They are: (1) N. fuscipes Rnoades,

(2) N. cinerea (Ord), and (3) N. 1. lepida. Nevertheless,
these nest studies were not done on a yearly basis so as to
show differences as analyzed from a seasonal aspect.

In addition to providing further inform=tion in the
field of general flea ecology, there is the importance of such
a study as it is related to vlague ecology (disease-host
rel=tionships). Estey and Haas (1939) reported the Thomas wood
rat (¥. 1l. levnida) as being plague implicated and it is known
that plague implicsted fleas inhebit the nest of N. 1. lepida
(Bec~, et al; 1953). Nothing is known about the population
changes of tnece fleas as demonstrazted on & seasonal basis. This

.ed to indicate what changes were noted from

l www.manharaa.com



REVIEW OF LITERATURE

Siphonapterists have long xnown that flea consortes are
found in the nests end cn the bodies of host a2nimals. Bichopp
(1915) was one of the first to publish inform:tion rel=tive to
such flea associztions. Holland (1949) explains:

"The number of adult fleas that may be removed from

an animal is not necessarily indicztive of the number

belonging to it, as by far the cre=zter proportion of

them is frequently to be found in the nest. Some
species rarely leave the nests at all."
Fothschild gnd Clay (1952) in their study of bird fleas have
found that certain species of fleas are associated with the
nest rather than the host. Both of the above authors give
some aspectional differences in flea populations.

With the advent of sylvetic plague surveys it became
apperent that it was important to recognize the ecologiczl
factors related to the hosts =z2nd their flea consortes. Stewart
and Evsns (1941) have shown in their study of rodents and their
burrows that there was a definite variation in popul-tions of
fleas as seen on an aspectional basis, Other worziers, sucn as
Holdenried, Zvens, snd Longanecker (1951), Lonzzneczer and
Burrouzhs (1952), and 2urroughs (1947) nave coantributed infor-
maetion on the ecologsy of host-parasite relationships which
includes csome dete relcstive to asnectionsl differences.

“szey 2nd Hass (1939) demonctrsted that plague can be

gent fleas and have licsted many rodent fleas

2 www.manharaa.com




3
whlch may be implicated in plaue epilzootics. Meyer and
Holdenried (1249) substantiated that transmission of plague may
occur in n=2ture. Tnese men tarough their worx have emphasized
the 1mportance and necessity of further ecological data con-
cerning rodents and theilr parasites with regard to seasonal
differences.

In his 1life history study of Neotoma fuscipes, Vestal

(1938) emrvhasizes the imrortasnce of nest and host consortes in
connection with the ecology of the host., Walters and koth
(1950), years later, woriked out a faunal study of the nests of

Heotoma fuscives monochroura KRhrozdes in Oregon. Trauo and Hoff

(1951) considered tnhe wood rat nests of prime importance in
tnelr distributional studies of flezss in lNew Mexico. folland
(1949) ovelieves thnere is an indication that the nests serve as
incubators of ectoparasites especially in arid regilons. Thus
tne ecology of the nests of rodents 1s becoming increasingly

importsnt to zoolosists from a public health vpoint of view.
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ECOLOGICAL D=SCEIPTIOL CF

" e reglon selected for the stuvdy is locsted tnree nil
rortne=gt cof Jericno, Juab County, east and west of nighway
U. 3. 6. It is an area of aporoximately three scuare miles
about ecually divided by the hishway. The habltat location o
tr.le rodent community couvled witn a nigh porul-tion density,
fecilitated tne ease of collecting throughout the year.

The area nas an averare elevation of 5,200 feet above
sea level. PFPnysiographically the country is a rolling land-
scave with alternoting low ridges and small valleys (Fig. 1).
With respect to the so2il compocsition, threy may be of zeneral
sierozem znd desert types (0Odum, 1953). Scattered depocits o
1¢nesus rocit and limestone are cnaraecteristic for the rrea.

Tre zrea 1s identified in tais study as a Juniperus-
Arterisia community. It is characterized by sucn vlant dom-

inants as Utzh juniper (ced=rj- Juniverus utznensis (Lngelm.)

sa~ebrush--Artemisia tridentata Nutt., =rd rabbitbrush--

Chrysothamnug sp. llutt. Thne Jjunipers are charscteristic of ti

s —

low ridges wnile sareprucn 2and rsbbitbrush are usually confin
to the smz2ll valleys.
Trne lar~e influent mmammals consist of mule deer--0doc

eue herionus (Rksf'nesque), coyote--Tenic latrsns Merriam, and

als (horses, sheep, and cattle) whicn are

4 www.manaraa.com
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)
wintered in the area. The smaller more sbundant predominant

mammals consist of the jack rabbit--Lepus californicus Mearns,

wood rat--Neotoma lepida, chipmunk--Eutamias minimus (Allen),

Xangaroo rat--Dipodomys ordii Durrant and Setzer, and white

footed mouse--Peromyscus maniculatus (LeConte) and others.

www.manharaa.com




HOMz AND NEST HABITS

Introduction.--The life history and habits of some species

of Neotoma have been worked out previously by Goldman (1910)
and Richardson (1924). Others, such as Vestal (1938), have
added much to the understanding of the life history of indi-
vidual species. No attempt will be made in this study to give
an extended discussion of the habits of N. lepida. Neverthe-
less some important observstions have been recorded and are
described below.

The Housge.-- The use of the term "house" in this paper

follows the desiznation as applied by Vestal (1938). According
to Richardson (1924), immediately upon weaning the rat con-
structs a house. The house is built from any available mater-
jals within the immedizte environs. Goldman (1910) states that
those species of wood rats that live on the »nlaiuns construct
large conical houses chiefly of sticks; but thorny vegetation,
bits of caectus, bones, stones, leaves, and almost anything else
they can carry may be used. The house of the rat with which
this study 1is concerned 1s made up of about 95 per cent sticks
of various size, primasrily from the juniper.

An occupied house may be recognized at a glance, owing
to its well Zept appearance z2nd the presence of sli ht repairs
and additions (Goldman, 1910). Vestal (1938) in his study on

N. fuscipes states that the rat continually adds to its house

7



8
througshout the year. It has been said (Goldman, 1910) that

the basic vlan of house construction and other habits of the
genus are similar, therefore it would be expected that the

habits of N. 1. lepida would be similar to those of N. fuscipes

etc. During the October collections in the present study it

was observed that several of the houses exhibited a complete

new layer of material derosited on the exterior of the house.
Apparently building activity increases in preparation for the
winter season.

The house, depending upon age, will vary in size from
two feet in diameter and six inches deep to seven feet in
diameter and five feet deep. The house site is usually associ-
ated with a Juniper tree. Tihe tree serves not only for pro-
tection but as a source of food and nest location (Fig. 2).

Houses have from one to a nhalf dozen entrances to
burrows wnich run both above and below the surface of the ground
(Fig. 3). Often during the summer months, the nest may be seen
from one of these entrances. To reach a nest all outer con-
struction as described above must first be removed.

The Nest.--Following the designation of Vestal (1938),
the term "nest" refers only to the finer materisls forming the
actual bed for the animal., It is typically an oval pocizet
recessed into the wall or floor of the nest chamber (Fig. 3).
Usually it is constructed of barx but whenever possible fur and
other soft material is used. In the laboratory a captive rat
readily substituted cotton in preference to bark. The average

3t are:
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10
Six and one-helf inches outside diameter,
Two and one-half inches inside diameter,
Taree inches deep.
A teacup will easily fit into the cavity of the usual nest.
Vestal (1938) indicates the presence of one or more

chambers in the house of N. fuscipes. Observations made

during this study indicate the presence of only one chamber in
the house of N. l. levida--the nest chamber. This is a large
charber that contains the nest, a pille of left overs from feed-
ing, and a pile of excreta (Fig. 3). The chamber liss on a
firm foundation of heavy stisizs near the centzr of the house.
Not only does the rat add to its house during the year
but additions or changes are observed in the nest according
to the season., During the late spring and summer montias the
nest is not oval as stated but more of a saucer shape. As the
season cnanges the nest 1s reconstructed and again assumes an

"summer nest" provides increased

oval shape. The saucer shaped
ventilation while the closed oval shaped "cold weather" nest

provides warmth and protection from exposure,

www.manharaa.com
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TECHNIQUES

Field Techniques

The field equipment necessary to collect the nests con-
sists of: a pick-ax, heavy leather gloves, a burlap bag, and
large paper bags.

The pick-ax is used to remove the house in order to
obtain access to the nest. Because the house and sometimes
the nest contains thorns, cactus, and other waterial which
may produce sxin abrasions, a palilr of gloves are very useful.

As the nests are collected they are placed in a paper
bag which 1s well sealed to prevent the escape of consortes.
When the desired sample has been collected, best results are
obtained by immedistely returning to the laboratory with the
collection,

Records of field observations for each collection in-~
clude some of the following: Climetic conditions, host consort
observations (such as the presence of live hosts in the house),
size and composition of house and nest, food habits, and other
miscellaneous data wnich would help interpret the general

ecology of the nest area.

Laboratory Technicue

Extraction of Consortes.--After the nests have been

brought to the laboratory they are placed in a "Berlese funnel"
ur period. Tne base of the Berlese funnel

12
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is equipped with a "catch bottle" three fourths filled with 70
per cent alconol (Fig. 4). When collections are completed, the
catch bottle 1s removed from the funnel and the contents are
poured into a petri dish to be examined. All organisms are
removed fromr the slcohol and debris by use of forceps, spatula,
and/or medicine dropper under dissection microscope observation.

Tne flea consortes are immediately processed and prepar-
ed for identification. Nevertheless, 21l other consortes from
each nest are segregoted into various taxonomic groups. Inso-
far as possible the classification was held to Order division
even though some specimens are classified to the family.
Snecimens of each taxonomic group, unless too large, are placed
in a procaine vial for preservation. Eacin vial is provided witt
e field label which indicates the date, fileld number, locality,
and collector. This zeeping of all consortes was done to
facilitate furthsr study, 1f desired, as it mizht relate to
tnis project. Still furtner, each nest collectlon was zeo»t
sexarate and stored as a unit as wazs likewise the case for all
nest collections made for each month. Thls makes it possible
to gulckly chec’t the collection of any taxonomic zroup for any
given montn arainct thoce of any other collection made on a
monthly b=sis,

Flea Mountin:. Technicgues.--They are tazen directly from

the alcohol prreservztive and placed in two per cent agueous
sodium hydroxide solution, remaining until properly cleared.
This requires varying lengths of time. If they proved difficul

men was punctured with a needle, alloving

www.manharaa.com




A, Lia

B. Lirht bulb (Source of heat)
C. BRody

D. Ccreen

E. Cheese cloth on screen

F. Funnel

G. Catch bottle
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NaOH digestion to take place more quicikly.

From the sodium hydroxide the fleas are placed in tap
water for twelve to twenty-four hours where some clearing
continued 2t a slow rate. From the water they are placed in
50 per cent acid ethyl alcohol (acid-water ratio..l/100 HC1l),
from which they are placed in successive cnanges of 70 per cent,
95 per cent, and absolute alcohol for at least one hour each.
They may remain in the alconol for as long as twenty-four hours
devend’ng upon the convenience of the worzer. 35Specimens may be
left indefinitely in any solutien following and including 7O
per cent alconol without damage, except absolute alcohol in
which they become very brittle if allowed to remain for a pro-
longed period. From the alcohol they are transfered to oil of
wintergreen (Methyl Salicvylate) for at least twelve hours.

From the o1l of wintergreen, the specimens are mounted in

clarite on glass slides. After the clarite hes veccore suf-
ficieatly 4dry each slide is labeled ag stiown Lelow:

Field No. 93858 Host N.I. lepida pesf

Huseum No.Z74Y Locality Jerichp

Specles_ Juab Go. Utah

_Amphibolns 2 ) Date Noy. 12, 1954

Sex & Collector

Determined by _J.F Howel|

Following the prep-rztion of the specimens, they are
classified to species and the data 1is compiled on cards pre-

rared for that purpose.



DISCUSSION

The fact that there are seasonal variztions in flea
vopulations throughout North America has been common know-
ledge among Entomologists for several years. Traub and Hoff
(1951) reported that very few fleas are to be found during the
summer months in New lMexico. Variazations among flea poprulations,
similar to the above example, have been reported by Hubbard
(1S47); Holland (1949); Holdenried, Evans, and Longanecker
(1951); Stewart and Evans (1941); a2nd Longanecker and
Burroughs (1952).

In 1939, Eszey and Haas indicated the importance of
burrow openings znd excavated nests in connection with flea
porulations. ©Since 1939 two detailed studies have been made
concerning those speciles of fleas found in rodent burrows and
also of the species found upon the host. The first, by Stewart
and Evans (1941), establishes definite seasonal variations among
those flezs 1n the burrow and on the host. The second, by
Holdenried, Zvens, and Lonzanecker (1951), was a continuation
of the first and covered a five year period (1940 to 1945).
Both of the above studies were in agreement regarding the flea
populations.

A number of species of nest 2nd burrow inhabiting fleas
have been implicated with plague transmicssion (Es:ey and Haas,

rom the standpolnt of plasue-vector

17
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relationshic, it is importsnt to recognize kinds of consortes
located in nests znd burrows of host organisms.

Hampton (1940) puvlished an account showing the presence
of vplazue organisms in N. l. lepida. With N, 1. lepida
implicated as a host animal for botii the disease organism and
the vector it was deemed important to observe popul=ztion
variations of implicated vectors as found in the nests of the
host.

Beginning February 6, 1954, nest collections of the

desert wood rat (g. 1. lepnida) were begun and extended over a

period of ten months to November 12, 1954, All collections
were made three miles north of Jericho, Utah, near nighway
U.s. 6.

The seventy-eight nests collected contained an average
of fourteen plus fleas per nest giving a total of 1097
specimens., Although there were only two predominant species

(Merarthroglossus smiti¥* and Anomiopsylla amphibolus Wagner),

eleven other species were identified from the collections.
They are:

Monosyllus w. wazneri (Baxer)

Monosyllus sp.

*Zustorglic Mendez =2t Berzeley, California has recently com-

pleted an unpublished monozraph of the genus Megarthrozlossus.

Specimens of this genus were sent to him for examination. He

identified them 23 3 new svpecies whicn he nas named M.

www.manharaa.com




Anomiopsylla amphibolus

Epitedia stanfordi Traub

Orchovess sexdentatus Raker

\1d

Qrcnopeas sp.*

3

Atvonloceras ecnis J. and R.

Thrassis sp.

Meringls sp.

Lierarthroglossus smitil

jalaraeus euphorbi (Rothschild)

Various species of fleas demonstr=te greater or lesser
host specificity. It i1s alco known that some interchange in
fleas constantly occurs between various hosts 1n nature. ©Such
fleas not commonly found upon any given host may ve identified
ag accidental or occasional parasites. In a study involving
several months of observeations 1t would be expected that a
certain number of occasionzl or accidental flea parasites would
be found associated with a given species of host. Likewice
there would be found other species which would be quite host
specific. Longanecker and Burroughs (1952) mention the
occurrence of several species not considered as being host
svecific upon squirrels. They also state that only one or two
of these occesionzl narasites are found at the same time on a

single host.

#%A1]1 specimens not identified to sgoecies were females,
Specimens of tnis sex are sometimes difficult to accurately place

bsence of males.

www.manharaa.com



With reference to the species encountered in this study,

it seems tc be entirely evident tha2at Anomiopsylla amphibolus

1s restrictive in host association to N. 1. lepida and re-
lated srcecies, OQOther suthors have also found tais to be the
case (Hubbard, 1947; Holland, 1949). Not much is known about

the new species Megarthroglossus smitl but it too seems to be

restricted to N. 1. levida from data gathered so far. M. w.

wagneri on tne other hand is listed by most authore as being

a "mouse" flea most commonly found associzted with species of

the genus Peromyscus in the Grest Basin area of the Western

United States. It was also collected in the nests of packz rats
in this study.
Popul=ztion trends for all speciles studied are described

in Fig. 5. Analysis of this grapn indicates very definite

-

seasonal differences. The l12te soring and early fall months
show sparse populetion, the summer montns showing no appreci-
zble numbers of individusls ag contrasted to the very high
populaticn density during the late fall and winter months.
Longanecxer and Burroughs (1952) estzblished tempera-

ture as the ecological fector that influenced population changes

of fleas among California ground scuirrels Citellus beecheyi

(Merriam). Xessel (1939) in his "Embryolosy of Fleas" empha-
sizes the importance of temperasture and humidity as primsry
factors in contrelling the embryonic zrowth of fleas.
Longanecker =2nd Burroughs (1952) =nd Stewart =nd Evans
(1941) worxing at Calaveras Dan, Alameda County, California on

£ ad squirrel nave shown that one species of

www.manharaa.com
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flea replaces the other according tc temperature chanze (the
season affecting the tempersture change). Temperature seems

to affect the breeding nabits of fleas. Therefore, the
environment may determine what species will be available in the
flea vopul=tion during different seasons. The above authors

found Diamanus montanus (Baker) predominent when the tempera-

i 0 :
ture was below 60 F. and Hoplopsyllus anomalus (Baker)

predominant wnen the temnrerature was above 50°F. The same was
true concerning the fleas teken from the host,

Al1]1 significant porul=ation cuzanges, as noted in this
study misnat be correlated with temperature and humidity cnanges.

Careful snalysis of such ecclogical factors as humidity and

s}

temperature differences made over a period of several seasons
would more accurately determine their effect, 1f any, on the
parasite.

The present study indicates that certain species appear

seasonzlly predominant. M. smiti is predominant early in the

fall (September) leveling off in numbers during late fall and
ezrly winter and almost completely disavpearing by late winter

(Februsry) (Fig. 6). Anomionsylla amphibolus occurs in greatest

nunbers during late fall, winter, and spring, the peak coming
between Janusry znd March (Fig. 5). The fact that no adult
fleas of z2ny cspeciles were found in the nests during the period
from June to September is of special interest. This study and
tne study of Traub and Hoff (1951) are in agreement regarding
surmer populations., The ecologiczl factors influencing the

. porvulations are unknown. Epitedia stanfordil
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Fig. 6
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seems to be evenly distributed throuzhout the period of high
populzticons of the most common fleas., All other species of
this study have an 1rregular appearance.

Beck et. al., (1953) made a comparative nest counsort
study of N. 1. lenida and HN. cinerea during the months of
Octcher a2nd November of 1952, A comparison of their studies and
tnose made by the author with regard to comparative sezsonal
populations is interesting. The collecting dates (October
through November of 1852 and October through November of 1954)
were practically the same and a similarity in species was
collected. The genera collected are identically the same,
ot only =2re the species similer but in many cases the number
of specimens of a particular spvpecies collected are nearly
identical. In 1952, Beck et. al., collected 206 specimens of

A. srphibolus. In the same montins in 1954 the writer

collected 270 specimens.
The only specliles wnich does not follow the same pop-

ulation pattern in the two studies 1s M. w. wagneri. This

species occurs frequently in tne 1952 collections by Beck et.
al. It seems to e completely abgsent in the fall collections
for 1954 (Taeble I). M. w. waguneri is most commonly found on

Peromyscus (white-footed mice) althourh it is of accidental

occurrence on many other species of animals., It seems to have
little host specificity (Hubbard, 1948). Due to lack of host
specificity if one or two nests were collected 1in an area neavlily

vopulated with Peromyscus it is likely that more M. w. wagneri

Comparstive fisures on popul=tion deunsity
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regarding the species of fleas from the October and November

collzctions is shown in Table I.
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TABLE T
A COMPARISON OF THE FLEA POPULATION OF 1954 AND 1952

IN THE NESTS OF THE DESERT PACK ERAT

Oct. 1%, %o Oct. ©, to

SPECIEL Nov. 17, 1952 Tov. 12, 1954

No. of &veci- No. of Speci-
mens ___ _mens
Anomiopsylla amphibolus 206 270
Orchopeas sexdentatus 6 1
Malaraeus euphorbi 45 2
Monopsyllus w. wagneri 18 0
Atyvhloceras echis 5 2
*Megarthroglossus smiti 24 St
Fpitedia wenmanni 1 O
fpitedia stanfordi 34 8
Meringis parzeri 1 0

#Mezartnroglossus d. divisus collected in the 1952 study is

synonomous with M. smiti.
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rCONCMIC AND MEDICAL IMPORTANCE

Fleas are = definite menace to the health of man and
animals, elther as an entomophobia or as direct vectors of
diseases. They are of wide distribution, numerous, and very
definitely of parasitic hobit in the a2dult condition. In
the Rocky Mountain region, flezs sre cowmmon vectors of
plazue, tularemia, and tyhpus fever (Stark, 1948). These
diseases often affect other animals as well as mar. Stewart
and Evans (1941) have said:

"Becauce of the difference in scasonal distribution

of fleazs, collections should be correlated with those

times of year when specles capable of transmitting

the infection are abundant. It is guite possible

that many of those areas heretofore recorded as being

free from plaszue infection have been placed in this
category beczauce they were surveyed at a time waen
efficient vectors had been largely replaced by speciles
whicn are elther very poor vectors or incapable of
transmittine plague.”

Fleas impliczted wilth plague in the Western United
States have been listed by Esizey a2nd Haas (1939). A 1list of
ctlegue implicated fleas for Utah is found in the reports of
studies conducted by Allred (1951) and Becxz (1954).% Of the
fleas listed for Utah in the above reports, the following
species have been found as consortes in the nests of N. 1.

lepida in this study:

Monosyllus w. wagneril

27
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Orchopeas sexdentatus

il. w. warmneri and O. sexdentatus are listed a potential vectors
of plazue, e.g. in the laboratory they experimentally transmit

plarue. Thragsis sp. 1s listed as a capable vector of plegue,

e.g. they are kxnown to transmit plague in nature (Allred, 1S851).

The genus Thrassis 1s listed becaucse several of the species of

this genus in Utah have been croven plague positive (&llred,
1951).

That seasonal variations in populations occur has been
well demonstrated in this study. Such aspectional studies
emphasize the importance of obtesining informstion on pop-
ulation variations. Data gathered enables one to m=ske chron-
olozical predictions for epizootics based upon the species
composition of flea populations (Stewart and Evans, 1941).
This report, therefore, h=s attempted to facilitate a better
understanding of the problem of seasonal variaetions of flea
populations. It has estezblished data whichi can be used to
accurately identify the seasonal varlations in flea population
for such conesortes in the nests of N. 1l. lepida in central
Utah. Whether this deta will be v2lid within other areas of
the state is not known. 3uch inform=tion when applied to
vectors of disease adds much to the understending of ecolog-
ical factors related to these vectors as has been mentioned

above for plzgue. The same can ve sald for general disease

ecology.
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CONCLUSIONS

From the 1097 specimens of fleas collected over a ten
month reriod near Jericho, Juab Couunty, Utah, two definite
seasonal variations in popul=tions n=ve been found. The
entire flea population analyzed statistically on a year's
basis, showed that a relatively low population existed from
May through September, while October through April displayed a
comparatively high population of fleas.

The most abundzntly ccllected species of flea which

was tezen was A. amphibolus. This is a flea whicn 1s not

usually found 1in any great numbers on the body of the host
animal but occurs in abundance in the host nests at certain
seasons of the yezr. Of the totzl number (924) taken the peak
population was reacned in March. They gradually begin to thin
out and completely disappear in July. They bezin to reappear
in lste September.

With respect to the factors involved in bringing about
tnese seasonal vari=tions, there 1is some evidence to indicate
that tnhere is a correlation between humidity and temperature in
regard to these popul=tion changes.

A comparison of dsta between this study and one made by
Becz et. al. for the months of October and November shows
many polints in common. The species listing and population

in. agreement.
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With reference to the economic importance of this study
it ne2s been pointed out thet of the eleven speciles collected,

three are plague implicated. Of the taree implicated species

[1h)

two, O. sexdentatus and M._w. wagperi, are defined by Eszey

and Haas (1939) as being potential vectors while Thrassis sp.

i1s classified as being a cavanle vector.

This study indicates that it is especially important to
make year round collections in order to establish accurate
distributionzl records for any locality. It 1is gquite appsrent
that a single or several collections made in the summer months
with respect to species found in this study would uot have
accuwrate representation from a distributional point of view.

It likewlise emphasizes the need for all seasonal observation to
gain a proper persvective in populstion index,.

This study nas revealed that the greater population of
fleas found in the nests are not particularly implicated with
vlague. idowever, it 1s ZXnown that some of these species of
fleas are involved with other diseaces 2¢ vectors, such as
tyrhus a2nd tulsremia.

Much work needs to> be done to determine the exact
factors involved in regulzting the number of fleass in respect
to season. It would nsve been well to nave made accurate deter-
minations of the flea larvaee taxen in this study. Tze rearing
of the larvee from such a study would constitute a contribution
of parsmount importance in and of itcelf.

In concluelon it should be mentioned that the genersal

other concortes of tne nests seem to show
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responses to seasonal vari=tions as determined by the pop-
ulation index. PSome of these consortes were: mites, soft

bodies ticks, hard bodied ticks, splders, pseudoscorpions,

and other arthropods.
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ABSTRACT

Much work has been done concerning those parasites
found upon the host. Very little has been . done concerning
those parasites that are parasitic but are very rarely found
upon the host. Therefore, the purpose of this study is to
determine seasonal distribution of those fleas found in the

nests of the desert wood rat (N. 1. lepida).

This paper shows that there is a seasonal varizstion of
flea populzations within a certain geographic area. It also
shows that certain speclies of fleas are distributed seasonally;
not all species belng present in the same season.

Three of the eleven species collected from the nests
are plazue implicated, being either potential or capable
vectors.

A number of other nest consortes were found to demonst-
rate seasonal variations to some extent.

Collecting and laboratory methods for the collection

and preparation of flezs are discussed.,
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