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FLEA NEWS is a biannua newsdetter
devoted to matters involving insects
belonging to the order Siphonaptera (fleas)
and related subjects. It is compiled and
distributed free of charge by Robert E. Lewis
<relewis@iastate.edu> in cooperation with
the Department of Entomology at lowa State
University, Ames, |A, and a grant in ad
fromWellmark International.

Flea News is mainly bibliographic in
nature. Many of the sources are abstracting
journals and title pages and not all citations
have been checked for completeness or
accuracy. Additiona information will be
provided upon written or e-mail request.
Further, recipients are urged to contribute
items of interest to the professon for
inclusion herein.

This newdletter is now available in
electronic format. The preferred method of
accessing the electronic version is through the
WorldWide Web at the following Universal
Resource  Locator:  <http://www.public.
iastate.edu/~entomol ogy/FleaNews/AboutFle
aNews.html> or through either Gopher or
anonymous FTP: <gopher.ent.iastate.edu> in
the "Publications' directory. Electronic

versons are avalable for No. 46, July,
1993; No. 47, December, 1993; No. 48,
July, 1994; No. 49, December, 1994; No.
50, June, 1995; No. 51, December, 1995;
No. 52, June, 1996, No. 53, December,
1996; No. 54, June, 1997 and this number.

In late May of 1997, Cdlifornia-based
Central Garden and Pet Company acquired
the former Sandoz Agro Inc.'s Animal Health
and Pesticide operations, including its flea
and tick control manufacturing, research and
development fecilities in Dallas, TX. The
name has since been changed to Wellmark
International, and the company has
exclusve rights to market patented flea
collars, powders and shampoosin the United
States and Canada. Corporate offices are
Stuated at 1000 Tower Lane, Suite 245,
Bensenville, IL 60106 and the following two
consumer hotlines are supported: Specialty
Products 1 (800) 248 7763 and Zodiac
Products 1 (800): 950 4783. Its Technical
Services Manager is Dr. Janet A. Lorenz,
(630) 227 6034.

gooubon
MISCELLANEA

Following is a report on the Third
International Symposium on Fleas, held 15-
16-October-1997 at Baicheng, Jilin Province,
China, filed By Dr. V. S. Ageev, Almaty,
Kazakhstan. Excluding Dr. Ageev there
were 12 delegates in attendance, al from
various institutions in China. Tuesday, 14-
October-1997 was registration, at which all
participants received copies of the
presentations, 9 from China (one lacking an
English title), 6 from Kazakhstan and 4 from
Russia. In the evening dinner was served in
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the hotel restaurant during which Dr. GAO
Chong-hua, Director of the Chinese Centre
for Treatment and Prophylaxis of Plague and
Brucellosis delivered an impromptu speech
formally opening the Symposium.

The opening address was delivered
by Dr. GAO Chong-hua and described the
accomplishments of the Chinese Center in
flea research. The importance of
comprehensive studies on the epizootic and
epidemic potentials of fleas in their natura
plague foci was stressed, and it was
emphasized that bubonic plague from the
bites of infected fleasis still a serious public
hedlth problem in China. The following
papers were then ether deivered or
summarized during the scientific session:

Ageev, V.S., S.B. Pole & A.A.
Sludsky. On the epizootic role of fleasin
the Gissar Range (Tadjikistan). pp. 1-4.

Antonova, L.N. Thefleafaunaof the
Norway rat occupying new territories. pp. 5-
6.

Serzhan, O.S., A.O. Sheikin & L.N.
Antonova. Fauna, taxonomic structure and
host complexes of fleas in Kazakhstan and
Central Asia. pp. 7-10.

Sheykin, A.O. Fleasof afew rare mam-
mal speciesin Central Asia. pp. 11-12.

Necrasova, L.E., A.M. Aikimbaev,
T.V. Meka-Mechenko, V.F. Derno-
vaya, A.G. Dernovoy & |.N. Tsepko.
Ectoparasites of synanthropic and wild rod-
ents as possible carriers of microbes patho-
genic to man. pp. 13-16.

Serjan, O.S. & A.O. Sheykin.
Ecologica and physiological peculiarities of
Xenopsylla in different phases of sunspot
cycles and the role of these fleasin the dyna
mics of plague epizootics and epidemics. pp.
17-18.

Chumakova, |.V., L.l. Belyavtseva
& N.V. Ermolova. To the problem of
ecological classification in the order Siphon-
aptera. pp. 19-20.

Evchenko, Yu.M ., L.l. Belyavtseva,
M.P. Grigoriev, G.M. Grizhebovsky,
YANG Gui-rong, B.l. Levchenko,
SONG Zhi-zhong, L.N. Marchukova
& XU Cheng. Specification of Citelo-
philus tesquorum parasitism under the cond-
itions of central Caucasian plague natural
focus. pp. 21-22.

Brukhanova, G.D., A.P. Beyer,
G.M. Grizhebovsky & |.V. Chuma-
kova. The systemic effect of Decison
Yersinia pestis in the organism of Xeno-
psylla cheopis. p. 23.

Kuznetzov, A.A. & A.N. Matrosov.
Investigation of passive migration of fleas by
means of individual labeling. pp. 24-32.

Q! Yi-ming & HE Jing-hou. Morph-
ologica description of the larvae of two
plague vector fleas. pp. 33-38.

L1U Jun. Inner Mongoliafleas and their
vector effectsin the epidemiology of plague.
pp. 39-44.

MA Li-ming. Some physiologica and
environmental factors influencing the feeding
activities of Neopsylla bidentatiformis and
Citellophilus tesquorum sungaris. pp. 45-
53.

ZHANG Rong-guang, WU De-giang,
ZHANG Hong & DENG Kai-ze.
Species and distribution of vertebrates and
arthropods naturally infected with plaguein
the Qinghai-Tibet plateau Marmota
himalayana plague focus. pp. 54-59.

LI Zhi-lin, LIANG Jian-ning L1U
Xan-ming & YIAO Shen-fu. Investig-
ation of the fleas parasitizing Citellus
alashanicus Blchner and analysis of their
epidemiology at the Nan-huamountain area
in Ningxia. pp. 60-65.

LU Miao-gui, QUI Shen-ping,
ZHANG Xiao-he & LI Mei-fe.
Description of two new subspecies of fleas of
Ctenophthal mus (S noctenophthal mus) found
in Zhegjiang Province, China. pp. 66-80.
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(Ctenophthalmus (S)) taiwanus zhejiangensis
LU & QUI, Ctenophtalmus (S.) breviproj-
iciens zhgliangensis LU, ZHANG & LI)

WAN Shen-rong, ZHOU Fang-xiao &
LIU Xiao-gian. A new subspecies of
Oropsylla alaskensis (Siphonaptera: Cerato-
phyllidag). pp. 84-86.

(Oropsylla alakesnsis ginghaiensis WANG,
ZHOU & LIV)

It was resolved that the Third
International Symposium on Fleas was well
organized and atruly successful event in the
scientific  life  of  Chinese  Medica
Entomologists. It was also announced that
the Fourth International Symposium on Fleas
would be held in Almaty, Kazakhstan, in
1999.

guooooo

Recently, Mrs. N. F. Darskaya, now retired
and living in Moscow, sent some reprints
among which was a 110 page volume entitled
" An entertaining essay about the activities and
personnel of the antiplague systemin Russia
and the Soviet Union". Most of the volume
deals with Mrs. Darskaya's reflections on the
contributions of Il'ya Grigor'evich loff and
Ol'ga lvanovna Scalon, two of her colleagues
at the Antiplague Institute of the Caucasus at
Stavropol. Following are the authors, titles
and pagination of the contents, trandated into
American English:

Darskaya, N.F. 1996. Il'yaGrigor'-
evich loff (on the 100th anniversary of his
birth). pp. 111-205.

Darskaya, N.F. 1996. Ol'galvanovna
Scalon. pp. 206-212.

Labuni, N.F. & A.G. Reitblat.
1996. A study of thelife of Ol'galvano-
vna Scalon (1905-1980) pp. 213-219.

Levi, M.l. 1996. Lev lvanovich Lesh-
kovich - fate and life. p. 220.

l. G. loff (25-June-1897 * 7-April-1953)
was a pioneer in the study of sylvatic plague
and its vectors until his death at the age of 56.

A detailed obituary was published in
Ektoparazity 3. 3-20 (1956) by A. H.
Formozov, and both this and the Darskaya
étude contains detailed bibliograpies of his
works.

Hogooon

Attention is caled to the availability of a
cumulative index for volumes 1-10 (1987-
1996) of Medical and Veterinary
Entomology. This 34 page compendium
was prepared by A.R. Pittaway of CAB
International and is available, free of charge
from:
Dr. G. B. White, Editor
Medica & Veterinary Entomology
Roya Entomological Society
105 Breamwater Gardens
Ham, Richmond
Surrey TW10 7SG, U.K.

Also, copies of the Proceedings of the
4th  International Symposium on
Ectoparasites of Pets are now available.
Checks for $25.00 US, made out to the
Regents of the University of Cadlifornia
should be sent to:
Dr. Nancy C. Hinkle
Veterinary Entomol ogist
Department of Entomology
University of California,
Riverside, CA 92521
<nhinkle@citrus.ucr.edu>
Following isalisting of the contents.

Hinkle, N.C. Forward. Xiii-xv.

Donahue, W.A. Jr. History of the
Symposium on ectoparasites of pets. xvii-
XViil.

Hinkle, N.C. Ectoparasites of pets. xix-
XXii.

Rust, M.K. Fleas: Their biology, behavior
and control. 3-9.

Tacal, J.V. Ectoparasites of pets. The
Public Health perspective. 11-13.
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Lobetti, R. & L. Jacobson. Babesa
canis. Presenting features and complications
of the virulent form of the disease. 15-18.

Craig, S. Averagefleaload on dogsand
cats over a period of 96 hours after infest-
ation with 100 fleas. 19.

Seidman, M. A natura means of insect
control by suffocation. 21-23.

Thomas, R.E., V.V. Ozols, N.
Hausser & G.M. Silver. Thebiology of
cat fleas, Ctenocephalidesfelis, reared on an
invitro feeding system. 25.

Murphey, M., L. Moran & M.
Dryden. Establishment of acolony of
Ctenocephalides canison dogs. 27.

Miletic, G. & M. Tesic. Invivo
cytogenetic characterization of the effects of
Permethrinin BALB/c mice. 29.

Davis, R..M. Useof anoradly
administered insect devel opment inhibitor
(Lufenuron) as aflea control agent in the
Californiaground squirrel, Spermophilus
beecheyi. 31-32.

Dryden, M.W. Past sinsand future
directionsin flea control. 33-36.

Metzger, M.E. & M.K. Rust. Studies
exploring the overwintering mechanisms of
cat fleas. 37-38.

Bossard, R., A.B. Broce & M.
Dryden. Insecticide resistance of cat fleas,
Ctenocephalides felisfelis, in the United
States. 39.

Moyses, E.W. A comparative study of
two labratory insecticide bioassays for the cat
flea. 41.

Miller, R.J., M.W. Dryden, A.B.
Broce & D. Suiter. Susceptibility of
Ctenocephalidesfelis pupae to insecticidesin
various carpet types. 43-45.

Reierson, D.A., M.K. Rust & J.
Hampton-Beesley. Activity in carpet of

adulticides and insect growth regulatorsto
control cat fleas. 47.

Broce, A.B. & M.W. Dryden.
Commercialization of the KSU fleatrap. 49-
50.

Meo, N.J., B.B. Dunavent, D.M.
Keister, P. Jeannin & M.N. Romano.
An exploration of factors that may influence
fleacontrol in the dog. 51.

Goffaux, V.M. & P.J. Boyd. To count
aflea acomparative analysis of four
experimental techniques. 53-55.

Silver, G.M., P.J. Gaines, R.E.
Thomas & N. Wisnewski. Biochemical
characterization and molecular cloning of an
immunoglobulin degrading Ctenocephalides
felis gut serine protease. 57.

Vaughan, J.A., R.E. Thomas & A.F.
Azad. Passage of host 1gG from bloodmeal
to hemolymph: implications for vaccine
design. 59.

Jarvis, E.E., G.M. Silver & N.
Wisnewski. Cloning of genes encoding
serine protease inhibitors containing constant
and variable domains from the cat flea,
Ctenocephalideds felisfelis. 61.

Meola, R. & K. Meier. Effectsof
Pyriproxyfen in the blood diet on adult
survival, egg viability and larval development
of the cat flea. 63.

Miller, T.A. & B.L. Blagburn.
Titration of Pyriproxyfen collars on catsto
determine the duration of flea ovisterilant
efficacy. 65-66.

Miller, T.A. & L.L. Caruthers.
Titration of Pyriproxyfen delivered in
shampoo formulations to pets to determine
the relationship between dose applied and
duration of flea ovisterilant efficacy. 67-68.

Miller, T.A. & B.L. Blagburn.
Titration of Pyriproxyfen on pets to deter-
mine the relationships between dose applied
and duration of flea ovisterilant efficacy.
6970.
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Ewald-Hamm, D., K.J. Krieger, E.
Schein & H. Dorn. Effacy of Advantage
(Imidacloprid) against fleasin naturally
infested dogs and cats. Results of two
European field studies. 71.

Arther, R.G., J. Cunningham & R.
Everett. Evauating the effects of
shampooing or repeated water exposure on
theresidua efficacy of Advantage
(Imidacloprid) for flea control on dogs. 73-
74

Paul, A.J., C.J. Jones & R.G.
Arther. Comparative evauation of
Advantage (Imidacloprid) and Program
(Lufenuron) for flea control on dogsin a
controlled simulated home environment. 75.

Richman, D.L. & P.G. Koehler.
Effect of temperature and the synergist
piperonyl butoxide on Imidacloprid toxicity
to cat fleas (Ctenocephalides felis felis). 77-
79.

Postal, J.M., F. Longo, P. Jeannin,
J.S. Hunter, I, P. Tanner, D.M.
Keister & M. Romano. Efficacy against
fleas (Ctenocephalides felis) in cats of two
topical formulations of Fipronil (Frontline
Spray and Frontline Top-spot) under
experimenta infestation: An overall analysis
of various studies. 81-82.

Hunter, J.S., 111, D.M. Keister & P.
Jeannin. The effect of Fipronil treated dog
hair on the survival of the immature stages of
the cat flea, Ctenocephalidesfelis. 83-84.

Postal, J.M., F. Longo, P. Jeannin,
J.S. Hunter, I, P. Tanner, D.M.
Keister & M. Romano. Efficacy against
fleas (Ctenocephalides felis) in dogs of two
topical formulations of Fipronil (Frontline
Spray and Frontline Top-spot) after
experimenta infestation: An overall analysis
of various studies. 85-86.

Tanner, P.A., D.M. Keister & P.
Jeannin. A study to determine the effects of
Frontline Spray treatment and Frontline Spot
treatment on fecundity of the cat flea,
Ctenocephalides felis, on dogs. 87-88.

Weil, A., P. Birckel, F. Bosc &
A.M. Huet. Cutaneous distribution of C-
Fipronil following a Spot-on administration
to the dog and to the cat. 89.

Silver, G.M., J.D. Maddux, K.S.
Brandt, R.E. Thomas & N.
Wisnewski. Purification and
characterization of the cat fleajuvenile
hormone esterases. 91.

Dean, S.R. & R.W. Meola. Effectsof
Lufenuron on larval progeny of the cat flea.
93.

Sifferman, R.L. & M. Groh. A
retrospective evaluation of the effects of
Lufenuron (Program) on flea allergy
dermatitis (FAD) in dogs and cats. 95--96.

Mencke, N., H. Asskildt, D. Ewald-
Hamm & H. Dorn. Efficacy of a Spot-on
application with Imidacloprid (Advantage)

againgt natural lice infestations in dogs. 97.

Pennington, R;G; & W.B. Warner.
Efficacy of Bio-spot (45% Permethrin and
5.0% Pyriproxyfen) for control of fleas, flea
ova, ticks and mosquitoes on dogs. 99-100.

Tanner, P.A., M.N. Romano & P.
Jeannin. Aninvestigative study to evaluate
the effects of medicated shampoos on flea
and tick efficacy of Frontline spray treatment
on dogs. 101.

Maupin, G. Comparative susceptibility of
nymphal I1xodes scapularis, the principa
vector of Lyme Disease, to Fipronil and
Permethrin. 103.

Postal, J.M., F. Longo, P. Jeannin,
J.S. Hunetr, IIl, P. Tanner, D.M.
Keister & M. Romano. Efficacy against
ticks (Rhipicephalus sanguineus) in dogs of
two topical formulations of Fipronil
(Frontline Spray and Frontline Top-spot)
after experimenta infestation: An overall
analysis of various studies. 105-106.

Hinkle, N. C. Economicsof pet
ectoparasites. 107-109. (Note below)
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Donahue, W.A., Jr. Meeting wrap-up
and summary. 113-114.

Due to the currency of the aticle by Dr.
Hinkle discussing the economics of pet
ectoparasites and the genera interest in the
subject, Dr. Hinkle has graciously allowed
me to include the complete text of her
presentation below.

"The cat fleais the primary pest of
dogs and catsin California. Other arthropod
pests of companion animals include lice,
mites, ticks and mosquitoes. These
arthropods are considered primary pests, as
well as vectors of disease organisms. These
five pests and their associated medical
conditions account for over $402 millionin
veterinary expenditures by Cdifornia pet
owners each year.

"There is the additional public health
cost of zoonoses transmitted from pets to
humans, including rare conditions like
plague, tularemia, ehlichiosis and cat scratch
fever. These costs were not considered in
this study. Nor were costs of over-the-
counter products or services or products
provided by pest control companies. Only
products or survices purchased from
veterinary clinics are included in these data.

"Californiaveterinary practices were
surveyed using a questionnaire designed to
determine weekly numbers of cases and
charges for treatment of various arthropods
and their attendant disease conditions.
Californias regiona veterinary medica
associations assisted in conducting this study
by including survey formsin their mailings.
In regions where the associations did not
collaborate, direct mailings were made to
clinicslisted in area business directories.

"Mean values were used to
extrgpolate to statewide values, based on
numbers of veterinary clinics in California.
According to American Veterinary Medicd
Association statistics, over 1,600 California
veterinary clinics focus on companion animal
veterinary care. Very conservative estimates
were used, based only on clinics classified as
small animal predominantly or exclusively.
Thus, al vaues underestimate the actua
significance of these pests to Cadifornia
veterinary health.

"Expenditures  for flearrelated
veterinary conditions include flea control

products (for both anima and home),
corticosteroids for flea allergy dermatitis, and
antibiotics for attendant secondary infections
and anthelminitics. Over $320 million is
gpent annually at Californiaveterinary clinics
by pet owners for flea control, therapy for
flea dlergy dermatitis and tapeworm
treatment.

"Pet owners spend $53 million in
small anima practices for treatment and
prevention of Dirdfilaria immitis.  This
includes annual heart worm testing, heart
worm prophylaxis, and treatment of adult
heart worm infestations. Even non-eventful
treatment of extant infestations can cost
several hundred dollars per case.  While
Dircfilaria immitis infections are dill
reativdly rare on the West Coadt,
veterinarians have 10% of their patients on
heart worm prophylaxis.

"Various mite infestations of both
dogs and cats, including ear mites and
mange, necessitate veterinary intervention.
California pet owners spend over $20 million
each year on mite-associated infestations and
diseases. The main mite genera affecting
dogs and cats include Demodex, Sarcoptes,
Notoedres, Otodectes and Cheyletiella.

"Because amost al products
registered for ticks also list fleas on the label,
it isdifficult to identify strictly tick-associated
expenditures. For purposes of this survey,
an indirect measure of tick significance was
used - the incidence of tick-borne diseases.
While Lyme disease is still relatively rarein
California, especidly compared with the
eastern seaboard, California veterinarians
apparently consider risk to pets sufficiently
significant to justify vaccinating amost 4% of
their patients for Lyme disease. Treatment to
prevent Lyme borreliosis and ehrlichisois
cost California pet owners over $9 million
per year. Because this survey method does
not identify expenditures for vector control,
tick-associated expenditure estimates are
substantially underestimated.

"The mgority of products used to
treat for lice are also labeled for fleas, so,
again, it is challenging to factor out the
portion of insecticides that are purchased for
louse control. Louse infestations are
sufficiently rarein dogs and cats that their
economic significance is probably minor,
totaling less than amillion dollars per year in
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Cdlifornia.  While an individua infestation
may be costly, there are relatively few cases
identified in veterinary practice.

"Over one third of pet dogs and cats
in Cdifornia visit veterinarians annualy
regarding some ectoparasite or associated
condition. Treatment of pet ectoparasites and
their associated medica conditions account
for over half the annual grossincome of the
typical small anima veterinary practice in
Cdlifornia

"These results are based entirely on
responses from small animal veterinary
clinics in Cdlifornia However, the
veterinary  component of  ectoparasite
suppression is only one part of the
management of these pests. They do not
include pet-owner efforts (over-the counter or
mail order products), groomers, or pest
control services. In an atempt to get a
broader view of flea suppression, in
particular, estimates were made of economic
contributions of these other flea control
components.

"It is estimated, for instance, that the
typical pet owner spends over $38 attempting
to treat fleainfestations (on the animal and in
the home, exclusve of yard treatments)
before seeking services of a professional,
either a pest control company or a
veterinarian.  If these additional expenses
were added into the equation it would be
apparent that pet ectoparasites contribute
significantly more to Californias economy
than the $402 million expended in veterinary
clinics.

"Extrapolating from these data, we
can edimate that nationwide approximately
$1.7 billion is spent at veterinary clinics each
year for flea control. Another $938 million is
spent on flea alergy dermatitis, and $184
million for tapeworm treatments. Data for
groomers providing fleadipsis based on a
phone survey and is more tentative, but
estimates are that flea dipping by groomers
nationwide accounts for another $1.6 billion.
Assuming that only half of the 53.3 million
pet-owing U.S. households attempt flea
control on their own, over abillion dollars a
year would be spent in this market.

"An ancillary study has shown
(Hinkle, unpublished data) that, nationwide,
flea accounts produce approximately $348
million annualy for U.S. pest control

companies. A phone survey of pest control
companiesin 11 regions of the U.S. in fall of
1996 revealed that flea accounts were down
in al except one of these regions (New
England). This decline was attributed to
various factors including weather, extensive
insect growth regulator use, homeowner
applications (especially of borate products),
and the shift toward veterinary services for
flea suppression.

"Estimates nationwide for flea-related
control and treatment efforts, in summary,
amount to $2.822 billion (veterinary clinics),
$1.6 billion (groomers), $348 million (pest
control companies), and $1.01 billion (pet-
owners), for an annual total of $5.78 billion.
Control costs of other ectoparasites would
increase thissum.” Nancy Hinkle.

guooooo
A REQUEST FOR MATERIAL

The following request for preserved flea
larvae has be submitted by Dr. Robert Elbel
and Theodore Gurney, Depatment of
Biology, University of Utah, Salt Lake City,
UT 84112.

A morphological classification of flea
adults has been devel oped over the years, but
flealarvae have been neglected. Elbel (1991
in F. Stehr (ed.), Immature Insects. Volume
2. Kendall/Hunt Publishing Company,
Dubuque, 1A) examine 52 larvae of the ~264
species of fleas of North America north of
Mexico. Compared to adults, larvae have
fewer morphological characters. Mandibular
shape and number of teeth, setal number,
position, length and shape of the head
capsule, body segments and termina anal
segment. Due to the paucity of
morphological characters, we are developing
techniques to test flea larvae for DNA
smilarities. Studies to date on flea DNA
have been limited to adults and our interests
are in comparing larva and adult
classifications. At the present, based on
morphological ~ similarities, our larva
classification differs somewhat from that of
the adults.. The use of DNA characters may
help to resolve these current differences.

Our goal isto obtain and describe as
many different flea larvae as possible and
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devise aclassification that fits both the larvae
and the adults. Flea larvae reared from
known adults and with associated adults
should be killed in and preserved in 95%
ethanol, in rubber or plastic stoppered plastic
or microfuge tubes. Rodent nests and bat
guano should be placed immediately into
95% ethanol in tightly sealed plastic jars in
thefield. Vials, tubes and jars should be
sealed with parafilm to prevent evaporation
which can destroy the DNA when the water
content rises to 50%. DNA is desolved by
water, so water cannot be used in processing.
Also, mounted specimens cannot be removed
from slides for study because prior clearing
in KOH, rinsing in water and the lower
percentages of ethanol has destroyed the
DNA.

Freshly engorged adults and larvae
may give false positives due to the presence
of the host's blood. While larve feed mainly
on dried blood and other organic detritus,
they may imbibe liquid blood from the anus
of the adults or from an injured host.
However, the digestive system soon
dissolves host DNA.

Flea larvae and adults will be
identified individually while in 95% ethanol
with a compound microscope. Larvaethat do
not fit in the 1991 key will be characteized
and voucher specimens set aside for
mounting. Remaining specimens will be
removed from the 95% ethanol, dried,
ground individually or preferably in lots of
10 or more in pronase SDS for one hour at
45 C, then extracted with phenol-chloroform
and 95% ethanol. The resulting precipitate
will be chilled for two hours a -20 C,
centrifuged, washed in 75% ethanol, dried,
dissolved in low tris pH 8 and tested for
DNA using PCR. R.E. Elbel.

googooog
FLEA SPECIES

Not since the December 1994 issue of Flea
News (49:559) have | included a complete
listing of new taxa known to me, along with
their data. Followingisa listing for 1993
through 1997, although it is unlikely that the
more recent years are yet complete. Readers
knowing of additional taxa described but not

included in the following list are urged to
contact me with their particulars. Where
possible, abbreviations for the institutions
where the primary types are deposited follow
Arnett et al., 1993, The insect and spider
collections of the world.

1993

atlantidis Beaucournu. Leptopsyllaalgira.
Bulletin de la Société Francais de
Parasitologie 11(2): 259-263. EXx. Crocidura
canarienss, Canary Islands, Montana Clara,
29.18N 13.33W, 2.V.1990, R. Hutterer &
O. Molinaleg. Holotype male, ZFMK

exiensis WANG Dun-ging & LIU Jing-
yuan. Ctenophthalmus (S noctenophthal-
mus) Acta Zootaxonomica Sinica 18(4): 490-
492, EXx. Rattus norvegicus, China, Hubei
Province, Shennongjia Forest Region,
~31.75N 110.67E, 8.V.1989. Holotype
male, IPDH

lopesi Guimaraes & Linardi. Hechtiella.
Memorias Inst ituto Oswaldo Cruz 838(4):
547-550. Ex. Proechimyssp., Brazil, Sao
Paulo State, Salesopolis (Ecologica Station
of Boraceia), 12.VI111.1973, E. Dente leg.
Holotype male, MZSP

siboi YERui-yu & YU Xin Neopsylla.
Acta Entomologica Sinica 36(3): 371-374.
Ex. Cricetulus migratorius, China, Xinjiang
Province, Bole, 44.55N 82.05E,
30.X.1989. Holotype male, XIED

zhengi XIE Bao-qi, HE Jin-hou & CHAO
Zhong-jie. Chaetopsylla. ActaZootaxon-
omica Sinica 18(1): 105-107, Ex. Paguma
larvata, China, Y unnan Province, Jianchuan
County, ~2500-2700 m, I11-1V. 1977.
Holotype male, RIED

1994

australiaca Beaucournu & Kock.
Lagaropsylla mera. Annalesdela Sociéte
Entomologique de France 30(2): 201. Ex.
Tadarida jobensis, Australia, Western
Australia, Mount Hart, 16.55S 125.05E,
11.1X.1976, Kimberly Expedition leg.
Holotype female, BMNH
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changi WU Hou-yong, ZHAO Qi-fi & LI
Zhen-hai. Wagnerina. Researches on Fleas,
pp 84-87. EX. Trogopterus xanthipes,
China, Hebei Province, Y uxian County
~39.51N 114.30E, X.1985 & X1.1990.
Holotype male, AMMS

heishuiensis LI Kuei-chen & LIU Lian-
zhu. Hystrichopsylla (Hystroceras).
Entomomtaxonomia 16(4): 269-271. EX.
Niviventer confucianus, China, Sichuan
Province, Heishui, ~29.02N 108.48E,
9.V111.1960. Holotype male, GMCC

iberica Ribeiro, Lucientes, Osacar &
Calvete. Echidnophaga. Journal of Medical
Entomology, 31(6): 887-889, EX.
Oryctolagus cuniculus, Spain, Zaragoza
Provine, Saragoca, 14.X11.1992, J.
Lucientesleg. Holotype male, JLCC

intermedium GUO Tian-yu, LIU Quan &
WU Hou-yong. Paradoxopsyllus.
Researches on Fleas, pp. 96-98, Ex.
Ochotona gloveri, China, Sichuan Province,
Danba County, 30.08N 101.09E,
12.v.1988. Holotype mae, AMMS

liae GUO Tian-yu, LIU Quan & WU Hou-
yong. Paradoxopsyllus. Researcheson
Fleas, pp. 99-101, Ex. Rattus niviventer,
China, Sichuan Province, Kangding County,
30.00N 101.09E, V.1988. Holotype male
AMMS

liui GUO Tian-yu, LIU Quan & WU Hou-
yong. Frontopsylla. Researches on Fleas,
pp. 93-95, Ex. Apodemus lantorum, China,
Sichuan Province, Luding County, 29.09N
102.20E, 1V & V.1988. Holotype male,
AMMS

malayana Beaucournu & Kock.
Lagaropsylla. Senckenbergiana biologica
73(1-2): 67-75, Ex. Tadarida plicata,
Malaysia, Negeri Sembilan Province, Kuala
Pilaln, 02.44N 102.15E, A.J. Beck leg.
29.X1.1966. Holotype male SMF
Si.3.1992.1& 2.

mengdaensis CAl Li-yun & WU Wen-
zhen . Hystrichopsylla (Histroceros). Acta
Entomologica Sinica 37(2): 225-228, EX.
Eothenomys eva, China, Qinghai Province,

Xunhua County, Mongdo Tian-chi, ~35.48N
102.35E. Holotype male, RIED

peninsularis Lewis. Thrassis. Journal of
the New Y ork Entomologica Society 101(4):
536-541 (1993), Ex. Ammospermophilus
leucurus, Mexico, Bgja Cdifornia, 9 km NW
Rancho Santalnez, 29.46N 115.09W,
15.1.1984, E. Yensen leg. Holotype male,
USNM 104870.

polyspina LIU Quan, WU, Hou-yong &
LI Xiao-lan. Amphipsylla. Researcheson
Fleas, pp. 88-92, Ex. Myospalax fontaniere,
China, NingxiaHuizu A.O., Guyuan
County, 36.00N 106.20E. Holotype male
AMMS.

subulispina CAI Li-yun, WU Wen-zhen &
LI Zhi-lum. Wagnerina (Anarcuata). sg. nov.
Acta Entomologica Sinica 37(2): 225-228 Ex.
Petaurista xanthotis, China, Qinghai
Province, Nanggen County, ~3.800 m,
1X.1989. Holotype male, RIED.

1995

andersoni George & Beaucournu.
Orthopsylloides. Bulletin dela Société
Entomologique de France 100(2): 169-172,
Ex. Melomys rufescens, New Guinea,
Bayer River Wildlife Sanctuary, ~05.35S
144.10E, VI11-1X.1985, T. Anderson leg.
Holotype male, BMNH.

baiyerensis George & Beaucournu.
Orthopsylloides abacetus. Bulletin dela
Société Entomol ogique de France 100(2):
169-172, Ex. Rattusruber, New Guinesa,
Bayer River Wildlife Sanctuary, ~05.35S
144.10E, 4.1X.1985, T. Anderson leg.
Holotype male, BMNH.

grenieri Beaucournu & Rodhain.
Ctenocephalides. Parasite 2: 297-300, EXx.
Procavia rufipes [=capensis|, Cameroun,
Ngaoundéré, 07.19N 13.35E, V11.1960, J.
Mouchet leg. Holotype male, JCBC.

liae ZHANG Rong-guang, WU De-giang &
LI Bao-su. Monopsyllus. Acta
Entomologica Sinica 38(2): 234-236, Ex.
Eutamias sibiricus, China, Gansu Province,
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Longxi & Huning Counties, Lingtai, V-
V111.1965. Holotype male, AIGS.

lui LI Kuei-chen. Syngenopsyllus. Acta
Zootaxonomica Sinica 20(1): 102-106, Ex.
"squirrel”, China, Sichuan Province, Mt.
Emei, 25.V11.1955, LI J.-y. leg. Holotype
male, GMCC.

1996

angustiproceria WU Hou-yong, GUO
Tian-yu & LIU Quan. Xenodaeria.
Liuxingbingxue Diaocha Jikan 2: 77-82, Ex.
Sorciculus nigrescens, China, Tibet, Tsona
County, 13.VI1-9.VI1.1993, 2,500-4,300 m.
Holotype male, AMMS.

breviprocera WU Hou-yong, GUO Tian-
yu & LIU Quan. Palaeopsylla.
Liuxingbingxue Diaocha Jikan 2: 83-86, Ex.
Rattus niviventer, China, Tibet, Lhuntse
County, Bangqi, V1.1994, 2,600 m.
Holotype male AMMS.

heishuiensis LI Kuei-chen. Macrostylo-
phora. ActaZootaxonomica Sinica 21(2):
239-243, Ex. Apodemus sp., China, Sichuan
Province, Heishu, 32.00N 103.00E,
1X.1960, CHEN Ning-yu leg. Holotype
male, GMCC.

hohuana LEIN Jih-ching & WENG Ming-
hui. Chaetopsylla. Journal of the Taiwan
Museum 49(1): 105-110, Ex. Mustela
sbirica, Taiwan, Nantou County, Hohuan
Pass, 3,000 m, 15.X1.1994, LEIN J.-c. &
WENG M.-h.leg. Holotype male IPPM.

jingdongensis LI Kuei-chen. Macrostylo-
phora. ActaZootaxomica Sinica21(2): 239-
243, Ex Dremomys rufigenis, China,

Y unnan Province, Caoling, 24.00N
101.00E, X.1965, LI Z.-x. leg. Holotype
male, GMCC.

laxiproceria WU Hou-yong, GUO Tian-
yu & LIU Quan. Xenodaeria. Liuxingbing-
xue Diaocha Jikan 2: 77-82, Ex. Soriculus
nigrescens, China, Tibet, L huntse County,
20-27.V1.1994, 2,500 m. Holotype male
AMMS.

microphthalma Beaucournu & Kock.
Ctenophthalmus. SenckenbergianaBiologia
75(1-2): 159-162, Ex. Beamys hindei,
Tanzania, Kisarawe District, Kivu Forest
Reserve, 06.48S 38.39E, 27.11.1991,
Frontier Tanzania Field team leg. Holotype
female, SMF Si.2.2995.

postsinusa LIU Quan, GUO Tian-yu &
WU Hou-yong. Amphipsylla. Liuxingbing-
xue Diaocha Jikan 2: 87-93, Ex. Microtus
sp., China, Tibet, Yadong County, 27.04N
88.09E, 16.V.1992. Holotype mae AMMS.

tutatoides LIU Quan, GUO Tian-yu &
WU Hou-yong. Amphipsylla.
Liuxingbingxue Diaocha Jikan, Ex. Pitymys
irene, China, Tibet, Yadong County,
27.04N 88.09E, 31.V.1992. Holotype male
AMMS.

xui WU Hou-yong, GUO Tian-yu & LIU
Quan. Callopsylla (Callopsylla). Liuxing-
bingxue Diaocha Jikan 2: 70-76, Ex. Pitymys
sikimensis, China, Tsona County, Gongri,
14-25.V1.1993. Holotype male AMMS.

zhangi WU Hou-yong, GUO Tian-yu &
LIU Quan. Callopsylla (Callopsylla). Liux-
ingbingxue Diaocha Jikan 2: 70-76, Ex.
Pitymys sikimensis, China, L huntse County,
Bangqi, 24.V1.1994. Holotype male
AMMS.

1997

larimerius Lewis& Grimaldi. Pulex.
American Museum Novitates 3205: 1-9.
Host unknown. In Lower Miocene amber
from the Dominican Republic. Holotype
female AMNH DR-14-1140.

ginghaiensis WANG Shen-rong, ZHOU
Fang-xiao & LIU Xiao-gian. Oropsylla
alaskensis, Il International Symposium on
Fleas, X.1997: 84, Ex. Marmota himalayana,
China, Quinghai Province, Dulan County.
Holotype male, deposition unknown.

zhejiangensis LU Miao-gui, QIU Sheng-
ping. Ctenophthalmus (Snoctenophthal -
mus). |1 International Symposium on Fleas,
X.1997: 69, Ex. Rattus norvegicus, China,
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Zhegjiang Province, Jingning (Lianchuan).
Holotype male ZPAHS.

zhejiangensis LU Miao-gui, ZHANG
Xiao-he & LI Me-fe. Ctenophthalmus
(Snoctenophthalmus) breviprojiciens. 111
International Symposium on Fleas, X.1997:
73, Ex. Apodemus agrarius, China, Zheji-
ang Province, Yongjia (Jieken). Holotype
male ZPAHS.

guogoooo
SIPHONAPTERA LITERATURE

Although it may not be obvious from the
titles, citationsincluded here pertain to fleas
and the zoonoses associated with them. No
particular effort has been made to search the
medical and veterinary literature and the
emphasis here is on the taxonomy, system-
atics and genera biology of the order.
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