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U.S. Ar~~ Medical Research & Development
Waehln3tan D.C.. 2~1l4study,Jof ectoparasites of Afri can masunals was an . integra l part of the contrac t

m Hpg vectors and reservoi rs of di seases In ove rseas areas .TM The co ll~çtion
~ö~~Tited of ectoparas ites from approxImately 100,000 Afri can small ma~~ ls,uid represen
irobab ly more than 500 species of which many are yet undéscribed. The stud~ was under-
aken because (1) epidem lologica l studies of arthropod - borne di seases require a soun d
~axonomic base., (2) a study of ectoparasites may provide Information concerning Inter-
ict ions among animal reservoi rs of di sease , and (3) an understanding of ecologica l pare-
~ters for ectoparas ites and their hosts may enhance understanding of epldemlological
patterns. Of the fou r major groups dealt w ith, considerab ly more work was dOne with the
msosti geati d mites and the f leas than with the ticks and the trombiculid mites. Al l th
f leas were mou nted and many Identi fied. . fleas of Morocco was published
in the Journal of the Egypti an Public Health As sociation . Almo st all mssost 1~~~t1d mi te
from northwest Africa were mounted and Identi f ied at least to genus , however, only about
hal f of thos e co llected In southern Afri ca war. mounted . A major paper dealing with the
mi te genus Laelaps in Africa has been published In th..Great Basin Naturalist. Mothe r
paper is currently being prepared for publication by a graduate student dealing with the genus
Haemola.laps in northwest Africa south of the Sahara. Approximately half of the trombicu lid
mites have been mounted on slides, but almost none have been Identified. Very little work has
been done with the ticks . t~rh. tick collection Ii being prepared for shipment to another scientist
who will  assume responsl~~lIty Ibr the Identification work of this group. Thus, this proj ect was
terminated with consider • work yet to be done wit h this .normáus collect ion of ectoparas ites .
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I . Introduction and Backg round

The ectoparasites collected from the approximately 100,000 African mammals
constitute the largest single collection of ectoparasites made In any geographical
or political subdivision of the wor ld. There are probably more than 500 species
of ectoparasites in this collection, many of which are yet undescribed. The Afri can
continent is noted for the number and variety of endemic arthropod-borne diseases .
There were several practical reasons for studying the ectoparasites of African
mammals . Epidemiological studies of arthropod-borne diseases require a sound taxono-
mic base, and a study of e~ttoperasItes and their hosts may enhance understanding
of epidemiological patterns.

The major objectives of this project were to (1) determine paramfters
related to the geographical and ecological distribution of ectoparasites of Africa,
(2) provide a reference collection of identified ectoparasites with well documented
associated data available to workers with interest in epidemiology and the ectopara-
site fauna of AfrIca, (3) enter.the data into a computer data base system (SELCEM
system for information management) so that it would be readily available to those
working with a specific disease biocenose involving African ectoparasites, and (4)
provide data. illustrations and keys through publication of scientific papers which
may be used by epidemiologists and entomologists to identify ectoparasites found
on mammals of Africa .

The project on ectoparasites of African mammals was restricted to four major
groups of arthropod parasites: (1) mesostigmatid mites. (2) trombiculid mites,
(3) ticks and (4) fleas. All other arthropod parasites (lice and other miscellaneous
insects) in the collections were returned to the Smithsonian tnstitution for distri-
bution to other specialists for study. The largest group of specimens was the meso-
stigmat id mite s , thus a greater percentage of effort was devoted to this group.
Each of these four major groups are treated sep~irate ly in the report .

Very few of the ectoparesite collections were prepared for museum storage .
Some slides of fleas and mesostigmatid mites were labeled with identification labels,
but none were labeled with collections data labels . Thus prepa ration of specimens
for museu m storage could not be completed with host Identifications because the
necessary collection data which was only partially available . Since the beginning
of the project the Smithsonian institution Mammal Division Personnel have been
entering the col lection data into the SELCEM data base management system . We
were periodicall y provided with computer listi ngs of collection records for our own
use as they became avai lable. In this way the extoparasites were associ ated with
the hosts from which they were collected .
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During the nearly six years duration of the project , the major emphasis
was in the preparation of the ectoparasites for study; that is, sorting them into
major taxonomic groups, shipment of Anoplura, Mallophaga , Streblidae and
Nycteribiidae back to the Smithsonian Institution for distribution to appropriate
entomologists, mounting of specimens on micriscope slides, labeling and general
identification. A letter has been sent to the U .S. Army Research and Development
Command requesting a modest financial support to assist in further sorting and
shipment of the ectoparasite specimens.

II. Accomplishments

A. Mesostigmatid Mites

The objective of this phase of the study was to investigate the systematics
of mesostigmatid mites parasitic on small mammals of the Ethiopian region,

:;~ ~ including taxonomic revisions of certain genera, and host-parasite relationships
of all groups. The specific aims in accomplishing this objective were to (1)
make a systematic revision of the genus Laelaps of the Ethiopian region, based
on numerical taxonomic analysis and host parasite associations; (2) make a numeri-
cal taxonomic analysis of the genus Haemolaelaps of the Ethiopian region; (3) prepar-
e identification keys to all mesostigmatid mite groups occurring on African small

• mammals; (4) prepare complete descriptions of all new species of African mesostig-
matid mites for publication; and (5) investigate the host-parasite and ecological
relationships of all parasitic mesostigmatid mites of Africa .

Almost all mesostigmatid mites from northwest Africa have been mounted
and identified at least to genus, however , only about half of those collected in
southern Africa have even been mounted. A major paper dealing with the mite
genus Laelaps in Africa has been published in the Great Basin Naturalist (Herrin
and Tipton, 1976, 1)~ Another paper is currently being prepared for publication
by a graduate student dealing with the genus Haemoiaelaps in northwest Africa
south of the Sahara . This paper should be submitted for publication within the
next few months . Within these two papers 4 new species of Laelaps and 10 new
species of Haemolaelaps are described .

a Preliminary identification keys to the families and genera of mesostigmatid
mites of African small mammals were prepared and are available but are not
ready for publication. These keys to families and genera will have to be further
refi ned, and keys to species of all genera prepared before being submitted for
publication. Also it is inappropriate to publish these keys outside the context of
a systematic review of a particular taxon . Descriptions of new species of African

• Laelaps and Haemolaelaps mites have been made, but no other descriptions have
been prepared for publication. Approximately 12 new species in addition to the
Laelaps and Haeinolaelaps noted above have been found among the African ectopara-
site material. There are no plans at present for the publication of descriptions for
these new species .

1 
Herrln, C. Selby and Vernon J. Tipton. 1976. A systematic Revision
of the Genus Laelaps s. str . (Acari: Mesostigmata ) of the Ethiopian

L Region. Great Basin Naturalist 36(2): 113—205 . June (976.
S . — ,  ~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~ ~ --~~ ~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~ ~~• - -  .——- .—.~~~~ ~~~-• -~~ ______________________
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- Studies dealing with host-parasite and ecological relationships of all parasitic
mesostigmatid mites of Africa could not be undertaken until after the identifications
had been completed and the collection data (host , locality , ecological , etc.) assembled .

- 
I All mesostigmatid mite specimens, described as well as undescribed material ,

— - will be temporarily deposited In the Brigham Young University Life Science Museum
until competent specialists and adequate funding can be obtained to complete
the unfinished work .

B. Trombleulid Mites

The objectives were to conduct a systematic study of Ethiopian trombiculid
mites , construct keys and make illustrations to facilitate their identification , and
provide data relative to host-parasite relationships and other ecological parameters .
The specific alms for accomplishing this objective were to (1) complete identification
of the African chiggers; (2) construct keys and illustrate characters of taxonomic
Importance for major taxa; (3) describe new taxa and redescribe other taxa requiring
such treatment; and, (4) compile and evaluate host-parasite data In terms of
epidemiological significance.

Approximately 5 ,000 chiggers were mounted , however , all but about
300 specImens were from Morocco . Generic and specific determinations were
made for about 1,300 of those mounted . Specific identifications were limited
because of the lack of a reference collection of type material . Type specimens
for about 80 species were located, but only 20 specimens were received. The material
which was Identified represents 13 genera or subgenera and some 22 species,
Including several undescribed species and at least three new genera or subgenera .
Thus , evidence indicates considerable undescribed material In the Moroccan collection
alone , and the same would be expected In other areas of Africa . There are still
approximately 3, 250 vIals of chiggers yet to be mounted and most of the entire
collection is left unidentified .

Progress in the preparation of identification keys, descriptions and Illustration
of characters was limited until more work could be done In assimilating a reference
collection and In the Identification of additional material . Thus , very little was
accomplished In the description of new species or the preparation of keys and
illustrations. Compilation and evaluation of host-parasite data could not be under-
taken because of the lack of collection data and complete identification s of the

• material .
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C. Ticks

The objectives of this phase of the project were to identify ticks and make
data on host-parasite relationships available to other workers engaged In studies
of African Ixodoldea . The specific aims for accomplishing these objectives were
to (1) identify all ticks in the Smithsonian-African collection , (2) attempt to
make correlations between Immature form s and adults, and (3) InvestIgate
the host-parasite and ecological relationships of African ticks.

Some progress was made In the preliminary identification of the ticks to
genus. The tick coliectiona , sorted by country , collector and collectors number,
have been shipped to Dr. Carlton M. Clifford , National Institute of Allergy and
Infectious Diseases , Rocky Mountain Laboratory , Hamilton , Montana 59840,
who will assume responsibility for the Identification of this collection, as well
as any other studies which may be undertaken .

D. Fleas

The objectives of this- part of the project were to conduct a systematic study
of African fleas , compare the flea fauna of each political subdivision with the
flea fauna of other political subdivisions and attempt to explain the differences
on the basis of physical and biological parameters , and provide publications
containing data on host-parasite relationships, distribution, and tsxonomic
keys and illustrations. The specific aims for accomplishing these objectives

4’ were to: (1) complete identification of the approximately 50 ,000 fleas In the
Smithsonian-African collection; (2) publication of the paper on the fleas of
Morocco; and (3) prepare publications containing descriptions of new taxa , taxonomic
keys, Illustrations , host-parasite and ecological relationships, and geographical
distribution of all other political subdivisions of Africa . —

All fleas have been processed and prepared for identification . Considerable
work on the identification of this material was done In collaboration with Lt. Michael
Hastriter and Dr. Robert Traub . A paper dealing with the fleas of Morocco
was published in. 

~re Journal of the Egyptian Public Health Association (Hastriter
and Tipton , 1975, ). Reprints of this publication are ready for distribution .

2Hastrlter , Michael W. and Vernon J. Tipton . 1975 . Fleas (Siphonaptera )
Associated With Small Mammals of Morocco . J. Egypt . Publ . Hlth
Assoc . 50 (2): 79— 169 , 
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Since a portion of the flea collection was sent to Dr. Robert Traub early
In the history of the project , it is essential that this phase of the project be
a cooperative venture between Dr. Traub and U. Michael Hastriter , or other - 

-

workers, to avoid duplication of effort . Plans for joint authorship of papers
on flea taza to be described were formulated and Lt. Hastriter had identified
about 30% of the fleas of Africa. Th. flea collection will be temporarily placed
In the Brigham Young University Life Science Museum until definite arrangements
are made for the complettlon of the work by Dr. Robert Traub and Lt. Michael
Hastriter or other competent specialists .
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