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ABSTRACT.
s. str.

fauna of Laelaps mites includes 31 species.
my-omys. L. malacomys. and L. acomys.

4+ of which are
A numerical

Tipton®

This paper presents the results of a systematic study of mites of the genus Laelaps
collected from small mammals of the Ethiopian region.
100,000 small manmmals were cxamined from a wide

Specimens taken from approximately
variety of habitats and localities. The Ethiopian
described as new: L. parastmillimus, L.
taxonomic analysis was made. the results of

which were used in the preparation of a proposed classification of the African species of Laelaps. A

key for identification of females is given. and females and males
the female and
data and, where pertinent, discussions of morphological characters and variability are provided.
mcluded are discussions of host-parasite associations.

illustrated. Dtagnostic characters are given for

The objective of this paper is to present
a systematic revision of the genus Laclaps
s. str. (Le, mnot including species of
Echinolaclaps Ewing) of the Ethiopian
region. There has been no recent publica-
tion which presents a sufficiently compre-
hensive taxonomic review of this group
of mites in Africa. Because of the great
similarity as well as diversity among the
Laclaps species in Africa. there has been
a definite need for a complete, compre-
hensive revision of this group of mites.
This need is increased by the great di-
versity of Laelaps taxa found in the col-

lections from the Smithsonian African
Ectoparasite Project.
Several scientists have contributed

greatly to the knowledge of parasitic
Laelaps mites of the Ethiopian region.
Staunley Hirst (1912 to 1925) described as
new seven species of African Laelaps.
which were included in Bedford’s (1932,
1936) checklists of ectoparasites of Ethio-
pian vertebrates. During the years be-
tween 1937 and 1954 Charles Radford
published several papers dealing with new
species and new host and collection rec-
ords. In the 1950s and 1960s additional
contributions were made by Drs. F.

Zumpt, R. Taufflieb, H. L. Keenan, and
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(where known) of all species are
male of each species. Collection
Also

M. Lavoipierre. They were responsible
for the description of 21 Laelaps species
and the publication of many new host and
locality records. Tipton (1960) treated
the genus Laclaps worldwide; however,
11 of the 32 species now known from
Africa were described after this work. In
his book Arthropod Parasites of Verte-
brates in Africa South of the Sahara,
Zumpt (1961) listed 22 species. The only
keys to the identification of African spe-
cies of the genus were those of Tipton
(1960) and Taufflieb (1959).

The concept of the genus Laelaps fol-
lowed in this paper is basically that of
Tipton (1960). That 1s, we do not feel
that Laelaps and Echinolaelaps should be
grouped together without at least separate
subgeneric status for each. Thus, this pa-
per deals only with Laclaps s. str. (sub-
genus Laelaps) as recogmized by Tipton
(1960) and does not include Echinolae-
laps. The dorsal chaetotaxy signatures
followed in this paper are those of Hirsch-
manu (1957). and the morphological ter-
minology is basically that of Evans and
Till (1965).

Following the discussion of taxonomy
and classification analyses and the identi-
fication key to females. each species is

DADA 17-73-C-3042) of the Medical Re-
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treated as follows: synonymy, brief de-
scription of female and male (where
known), summary of all collection rec-
ords (literature as well as collections of
the African Mammal Project), and brief
discussion of differential diagnostic char-
acters and host-parasite relationships.
For the species described lierein as new.
the collection records are presented in
more detail.

For each species described as new to
science, the holotype, allotype (where de-
scribed), and one or more paratypes are
to be deposited in the U.S. National Mu-
seumm of Natural History, Washington,
D. C. Paratypes are to be deposited in
the collection of the South African Insti-
tute for Medical Research, Johannesburg,
South Africa, and in the collections of
the authors.

We acknowledge with gratitude the as-
sistance of the many people associated
with this study. Special thanks are given
to Dr. lenry W. Setzer for logistic sup-
port and to Dr. Deane P. Furman for re-
viewing the manuscript. We are grateful
to the South African Institute for Medical
Research (Dr. F. Zumpt) and the British
Museum, Natural History (Mr. K. H.
Hyatt, curator), for the loan of type
specimens, and to Dr. R. Taufflieb, who
sent specimens from his personal collec-
tion. The Center for Health and Environ-
mental Studies provided the laboratory
space and equipment used in this study.
Sheila E. Ford and Jerry N. Norton pre-
pared the illustrations.

MATERIALS AND METHODS
Matenrials Utilized

Type specimens of most of the pre-
viously described Laclaps species of Africa
were obtained from various museuns and
mdividuals for examination and use in
the numerical taxonomic analyses. Where
type specimens were not available, posi-
tively 1dentified representative specimens
from the type locality were obtained for
cach species. Also. representative speci-
mens of the various taxa found in the
collections  of the Smithsonian-African
Ectoparasite Project were included in the
numerical taxonomic studies. The speci-
mens (OTUs) ncluded m the numerical
taxonomic analyses are listed in Table 1.
The following source abbreviations are
used 1 Table 1 and elsewhere in the pa-
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per: SAIMR = South African Institute
for Medical Research; AMP —= African
NMammal Project; USNM = United States
National Museum of Natural History,
Smithsoman Institution; BMNH = Brit-
ish Museum  (Natural History); Tauff-
lieh Roger Taufflieb, Dakar, Senegal.

A list of 159 characters was compiled
for use in this study (Tables 2 and 3);
of these, 33 were qualitative and 126 were
quantitative (measurements). FEach speci-
men selected for inclusion in the analyses
was examined and the value of each
character recorded on data forms. The
data were entered on computer punch
cards preparatory to the computer anal-
vses.

Computational and Analytical Methods

The computer analyses were performed
on the IBN 360 model 65 computer at
the Brigham Young University Computer
Center using the Numerical Taxonomy
Svstem of Multivariate Statistical Pro-
grams (NT-SYS) prepared by Dr. F.
James Rohlf and associates of the State
University of New York at Stony Brook.
The specific procedures used in the anal-
vses were as follows: (1) transformation of
the basic data miatrix by standardization
(Sokal 1961); (2) computation of Pear-
son’s product-moment correlation (Mich-
ener and Sokal 1957) and Sokal’s (1961)
taxonomic distance to produce similarity
matrices; (3) analysis of each similarity
matrix by the UPGMA cluster analysis.
vielding a phenogram (a graphic presen-
tation of phenetic resemblance for each
matrix: and () cophenetic correlations
were computed to arrive at an estimate of
the degree of mformation transferred from
the similarity matrices to the phenograms.
The purpose of these numerical taxonomic
analyses was 1o objectively evaluate the
affinity or similarity between the taxo-
nomic units. ‘The results of these analyses
were then used in making decisions re-
garding the validity of all previously de-
scribed  Laclaps species as well as new
taxa included i the analyses. The final
proposed classification is based primarily
on this phase of the investigation.

Resunrs anp Discusstion
Taxonomic Analyses
Prior to the numerical taxonomic anal-
vses. a proposed classification of the genus
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TapLe 1. Laelaps specimens included in the numerical taxonomic analyses.

Species Type Host Locality Source
L. transvaalensis Paratype  Otomys irroratus Transvaal, So. Africa SAIMR
L. keegani Arvicanthis niloticus Northern Nigeria SAIMR
L. congoicola Paratype  Ocniomys hypoxanthus Brazzaville, Congo Tauiflieb
L. parasimillimus n. sp. Holotype  Dephomys defua Soubre, Ivory Coast AMP
L. simillimus Paratype  Thallornys namaquensis Trausvaal, So. Africa SAIMR
L. grenieri Paratype  Lemmniscomys striatus Brazzaville, Congo Taufflieb
L. thamnomys Paratype Thamnonys rutilans Brazzaville, Congo Taufflieb
L. kampalensis Paratype  Lemniscomy's striatus Kampala, Uganda SAIMR
L. moucheti Paratype  “rodents™ Yaounde, Cameroons Taufflieb
L. laviert Paratype  Mus bella Brazzaville. Congo Taufflieb
L. nigerieusis Holotvpe  Crocidura sp. Adu, Nigeria USNM
L. fritzumpti Paratype  Rattus paedulcus Kalahara. So. Africa Taufflieb
L. lavoipierrei Paratype  Lophuromys stkapusi Yaounde. Cameroons Taufflieb
L. tllae Paratype  Lemmniscomys griselda  Transvaal. So. Africa Taufflieb
L. roubaudi Paratype Dasymys incomptus Brazzaville, Congo Taufflieb
L. peregrinus Paratype  Rhabdomys pumilio Transvaal, So. Africa Tauffheb
L. peregrinus Rhabdomys pumilio (ORS) So. Africa AMP
L. nuttallt Syntype Mus norvegicus Sierra Leone BMNH
L. malacomys n. sp. Holotype  Malacomys edwardsi Belekoam. Ivory Coast AMP
L. algericus Syntype Mus algericus Tougoury. Algeria BMNH
L. oraniensis Syntype “field mice” Oran. Algeria BMNH
L. brandbergensis Paratype  Petromyscus collinus Brandberg. SW Africa SAIMR
L. zumpti Holotype  Mus triton Njoro, Kenya ['SNM
L. myomys n. sp. Holotype  Myomys daltoni Casa Manee., Senegal AMP
L. liberiensis Holotype  Epimys defua Liberia BMNH
L. lamborni Syntype “Kapuku” Karonga, Nyasaland BMNH
L. setzeri Paratype  Praomys jacksoni Ora, Western Nigeria SAIMR
L. brazzai Paratype  Praomys sp. Brazzaville, Congo Taufflieb
L. benoiti Paratvpe  Mus bella Brazzaville. Congo Taufflieb
L. aethiopicus Syntype “rats” Wanga, Kenya BMNH
L. vansomerent Syntype “rodent” So. Bugishu. Uganda BMNH
L. acomys n. sp. Holotype  Acomys spinosissineus  Manicaland, Rhodesia AMP
L. bocquieri Paratvpe  Chryssochloris Brazzaville. Congo SAIMR
leucorrhina
L. spinifer Hybomys sp. Congo Taufflieb
L. paraspinosus Syntype Arvicanthis dorsalis So. Africa BMNH
L. breviperitremus Paratype  Acomys subspinosus Transvaal. So. Africa USNM
L. kocht Arvicola terrestris Teheran Prov., Iran AMP
TaBLe 2. Quantitative characters (measure- 22. Length setae st. 4 (metasternal)
ments) of females used in the numerical taxo- 23. Teast width genital plate between coxae IV
nomic analyses. 24  Greatest width genital plate
25. Total length genital plate
Gnathosoma 26. Length genital plate from 1st genital setae
1. Greatest width at level of gnathosomal setae to posterior end
2. Length from base to palpal trochanter 27. Distance between 1st pair genital setae
3. Length of palps 28. Distance between 2nd pair genital setae
4. Length 2nd cheliceral segment 29. Distance between 3rd pair genital setae
5. Length chelae 30. Distance between 4th pair genital setae
6. Length distal hypostomal setae 31. Length 1st pair genital setae
7. Length medial hypostomal setae 32. Length 2nd pair genital setae
8. Length lateral hypostomal setae 33. Length 3rd pair genital setae
9. Length gnathosomal setae 34. Length 4th pair genital setae
10. Distance between gnathosomal setae 35. Distance between genital plate and anal
11. Distance medial hypostomal setae to gnatho- plate
somal setae 36. Greatest width anal plate
37. Length anal plate from anterior margin to
Venter postanal seta
12. Width sternal plate at level of coxae II 38. Distance between adanal setae
13. Median length sternal plate 39. Distance from anterior margin anal plate to
14. Distance between setae st. 1 adanal setae
15. Distance between setae st. 2 40. Distance from adanal seta~ to postanal seta
16. Distance between setae st. 3 41. Length adanal setae
17. Distance between setae st. 1 and st. 2 42. T.ength postanal seta
18. Distance between setae st. 2 and st. 3 43. Length short setae of unarmed venter
19. Length setae st. 1 44. T.ength longer setae of unarmed venter
20. Length setae st. 2 45. Length metapodal plates

21. Length setae st. 3 16.

Width metapodal plates
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47. Greatest width coxa T

48. Midventral length coxa I

49. Length proximal seta coxa I
50. Length distal seta coxa 1

51. Length anterior dorsal seta 1 of femur I
52. Length posterior dorsal seta 1 of femur I
53. Width genu [

54, Length tarsus I

55. Greatest width coxa 11

56. Midventral length coxa 11
57. Length anterior seta coxa Il
58. Length posterior seta coxa IT
59. Length tibia 11

60. Width tibia IT

61. Length tarsus II

62. Greatest width coxa I

63. Median length coxa 111

64. Length anterior seta coxa III
65. Length posterior seta coxa 111
66. Length genu III

67. Width genu III

68. Length tibia III

69. Length tarsus ITI

70. Greatest width coxa IV

71. Median length coxa IV

72. Length seta coxa IV

73. Length trochanter IV

74. Width trochanter IV

75. Length femur IV

76. Length genu IV

77. Width genu IV

78. Tength tibia TV

79. Tength tarsus IV

Dorsum

80. Length of peritreme

81. Median length of dorsal plate

82. Greatest width of dorsal plate

83. Distance between setae ri

84. Distance between setae si

85. Distance between setae r2

86. Distance between setae r5

87. Distance between setae 13

88. Distance between setae z1

89. Distance between setae 14

90. Distance between setae z2

91. Distance between setae 15

92. Distance between setae s6

93. Distance between setae S1

94, Distance between setae J2

95. Distance between setae J3

96. Distance between setae J4

47. Distance between setae 74

98. Distance between setae S4

99. Distance between setae J5

100. Distance hetween setae 75

101. Distance between setae st and 14

102. Distance between setae i4 and i5

103. Distance hetween setae 71 and z3

104. Distance between setae i5 and J3

105. Distance between setae J4 and 75

106, Distance between setae J5 and posterior end
of dorsal plate

107. TLength of seta il

108. T.ength of seta ri

109. Tength of seta si

110, Tength of seta i2

111. Length of seta <2

112. Length of seta 2

113. Length of seta r3

114, Length of seta r4

115. Length of seta s5
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116. Length of seta i4
117. Length of seta J1
118. Length of seta Z1
119. Length of seta J3
120. Length of seta J4
121. Length of seta 73
122. Length of seta Z4
123. T.ength of seta S4
124. Length of seta S5
125. Length of seta J5
126. Length of seta 75

TasrLe 3. Qualitative characters of females
used in the numerical taxonomic analyses and in
the construction of the identification key.

Gnathosoma
I. Form of gnathosomal setae:
(1) Setaceous
(2) Spinelike
(3) Peglike
2. Form of hypostomal setae 2 (lateral):
(1) Setaceous
(2) Spinelike
(3) Peglike

Venter
3. Shape of posterior margin of sternal plate:
(1) Convex, more or less
(2) Straight, irregularly
(3) Shghtly invaginated
(4) Moderately invaginated, to setae st. 3
(5) Deeply invaginated. to beyond st. 3
(6) Extremely invaginated, to 2nd pair pores
4. Sternal plate length/width ratio (expressed in
decimal fraction)
Form of sternal setae:
(1) Setaceous
(2) Spinelike
6. Genital plate length/width ratio (expressed in
decimal fraction)
Place of greatest width of genital plate:
(1) Level of genital setae
(2) Level of 2nd genital setae (Zv1)
(3) Level of 3rd genital setae (Jv1)
8. Relative distance between 1st versus -#th pairs
of setae on genital plate:
(1) 1st less than 4th
(2) 1st equal to 4th
(3) 1st greater than 4th
9. Shape of posterior margin of genital plate
between 4th pair setae:
(1) Convex, ronnded
(2) Straight
(3) Concave, invaginated
10. Number of setae on unarmed venter
11. Relative distance hetween genital and anal
plates:
(1) Great distance
(2) Nladerate distance
(3) Close. almost touching
12, Shape of metapodal plates:
(1) Narrow elongate, much longer than
wide
(2) Broadly oval. moderately longer than
wide
(3) Ronunded or oval. length equal to width
13. Length/width ratio of anal plate (expressed
m decimal fraction)
1. Shape of anterior margin of anal plate:
(1) Convex. rounded
(2) Straight
(3) Concave, invaginated

O

~1
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15.

Position of adanal setae relative to anal
orifice:

(1) Posterior to anal orifice

(2) Slightly posterior to middle of

orifice

(3) At level of wmiddle of anal orifice
(4) Slightly anterior to middle of anal
(5) Anterior to anal orifice

orifice

Form of adanal setae:

(1) Setaceous and slender

(2) Spinelike and stout
Anterior extension of peritreme:
(1) Anterior of coxa 1

(2) Middle of coxa I

(3) Posterior of coxa I

(4) Anterior of coxa Il

(5) Middle of coxa I1
Chitinization of anterolateral margins of dor-
sal plate:

(1) Normal chitinization

(2) Heavily chitinized
Number of setae on dorsal plate

anal

. General form of central and anterior dorsal

setae:
(1) Setaceous
(2) Spinelike. stout and short

Legs

21.

26.

28.

20

30.

Form of distal seta of coxa I:

(1) Setaceous

(2) Spinelike

(3) Peglike

Form of proximal seta of coxa I:

(1) Setaceous

(2) Spinelike

(3) Peglike

Form of proximal ventral seta of trochanter 1:
(1) Setaceous

(2) Spinelike

Relative length of pd 1 seta of femur I:

(1) Subequal to ad 1 seta

(2) About 1.5 times length of ad 1 seta
(3) Two times or more length of ad 1 seta

5. Form of anterior seta of coxa II:

(1) Setaceous

(2) Spinelike

(3) Peglike

Form of posterior seta of coxa II:

(1) Setaceous

(2) Spinelike (acute)

(3) Peglike (blunt)

}*"Iorm of ventral proxmmal seta of trochanter
(1) All setaceous

(2) One spinelike

(3) Two spinelike

Form of preapical setae of tarsus II:
(0) All setaceous

One spinelike

(2) One peglike

Two spinelike

Two peglike

One spinelike and one peglike
Three spinelike

Three peglike

Two spinelike and one peglike
One spinelike and two peglike
(10) Four peglike

Form of anterior seta of coxa IIT:
(1) Setaceous

(2) Spinelike

(3) Peglike

Form of posterior seta of coxa TII:
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(1) Setaceous
(2) Spinelike
(3) Peglike
31. Yorm of preapical sctae on tarsus 111:
(0) All setaceous
(1) One spinelike
(2) One peglike
(3) Two spinchke
(+) Two peglike
32. Form of ventral seta of coxa 1V:
(1) Setaceous
(2) Spinelike
(3) Peglike
33. Form of preapical setaec on tarsus IV:
(0) All setaceons
(1) Ome spinelike
(2) One peglike
(3) Two spinelike
(+) Two peglike
(5) One spinelike and one peglike
(6) Three spmelike
(7) Three peglike
(8) Two spinelike and one peglike
(9) One spinelike and two peglike

Laclaps s. str. was prepared based upon
classical taxonomic methods (i.e., con-
sideration of unequal weight given to a
smaller number of key characters). This
proposed classification, as presented in

Table 4. defines three major groups
(stmillimmus  group, nuttalli group. and

vansomerent group) based primarily upon
the form of the proximal and distal setae
of coxa I. The arrangement of taxa with-
in the three groups is based on subjec-
tive judgments after having examined
representative specimens of all taxa. No
subgroups were defined in this arrange-
ment.

Figure 1 summarizes the taxonomic re-
lationships given by the UPGMA cluster
anavlsis of a standardized correlation co-
efficient matrix based upon an original
data matrix of 37 OTUs and 159 charac-
ters. The cophenetic correlation coefficient
for this phenogram (Fig. 1) was 0.669,
which is not too high, yet higher than that
for the phenogram of the taxonomic dis-
tance matrix. A phenon line drawn ver-
tically across the phenogram at the 0.09
level defines eight clusters denoted as
A-H. Tt should be noted here that the
primary interest in the phenogram is in
the grouping of taxa rather than the
relative levels at which taxa and clusters
link with each other. Also, it should be
kept in mind that the vertical ordering
of taxa and clusters is not significant, 1.e.,
each cluster may be rotated on its hori-
zontal axis by 180 degrees without alter-
ing any relationships.

Generally. the correlation between the
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L. transvaalensis

-

L. keegani
L. simillimus

L. parasimillimus n.sp.

L. congoicola

L. roubaudi

L. grenieri

L. lavoipierre

L. moucheti

L. bocquieri

L. paraspinosus
L. kochi B

L. malacomys n.sp

L. spinifer

L. kampale sis
L. tillae

L. peregrinus 1

L peregrinus 2

L. thamnomys

L. fritzumpti

L. lavieri

L. nigeriensis

L. nuttalli

i

L. liberiensis

L. lamborni

L. setzeri E

L. benoiti

L. algericus

L. aethiopicus

L. brandbergensis

L. acomys n.sp. F

L. oraniensis

L. zumpti

L. brazzai G

e e — ————

L. vansoriereni

L-

1 3

L. myomys n.sp.

L breviperitremus

S ﬁr--

-0.1 -0.06 0.24 0.39

o
o
o

Fig. 1.
based on 159 characters by 37 OTU data matrix.

two classification arrangements is quite
good, especially in the similarity between
taxa. The first six taxa (L. transpaalensis.
L. keegani, L. congoicola, L. parasimilli-
s 0. sp., L. sinllimus. and L. grenieri)
of the a priori defined sirmilirmus group
formed the first cluster (A) of the pheno-

0.54

Phenogram obtained from UPGMA cluster

+

0.69 0.84

analysis of standardized correlation matrix

gram, but with two taxa (L. lavoipierrei
and L. roubaudi) of the nuttalli group -
clided also. Of the eight taxa in cluster
A, L. simillirus and L. parasimillimus are
the most similar. Based on the numerical
taxonomic analysis (phenogram) alone,
one might be tenipted to synonymize these
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TasrLe <. Preliminary proposed classification
of the genus Laelaps s. sir. based on classical
taxonomic methods prior to the wmmerical taxo-
nomic analysis.

simillirus group
L. transvaalensis Zampt, 1950
L. keegani Thurman, 1938 (
gan, 1956)
. congotcola Tanfflieb, 1959
. parastmillimus n. sp.
. stmillimus Znmpt. 1930
. grenieri Tanfflieb. 1954
. tharmnontys Tanfflieb. 195+
. kampalensis Taufflieb, 1939
. moucheti Taufflieb. 1959
. lavieri Taufflieb. 1954+ 1.
Keegan, 1962)
L. fritzumpti Taufflieh. 196+

nuttalli group
L. lavoipierretr Taufflieb. 1954
L. tillae Taulflieb. 1959
L. roubaudi Taufflieb, 195+
L. peregrinus Taufflieh. 1959
L. nuttalli Hivst, 1915
L. malacomys n. sp.
L. brandbergensis Taufflieh. 1959
L. zumpti Keegan. 1956
L. myomys n. sp.
L. liberiensis Hirst, 1925 (-
1925)
L. setzer! Coffey. 1971
L. brazzai Taufflieb, 1062
L. benoiti Taufflieh, 196+

vansomereni group

L. aethiopicus Hirst, 1925

L. vansomereni Hirst, 1923

L. acomys n. sp.

L. bocquieri Tanfflieb. 1962

L. spinifer Taufflieh. & Mouchel. 1956

L. paraspinosus Tipton. 1960 (— L. parvulus
Hirst. 1923)

L. breviperitremus
1967)

L. berlesi Kee-

S N N S

nigertensis

L. lamborm Hirst,

(Garrett & Strandtmanm.

two taxa. but there are several quite dis-
tinctive morphological key characters sep-
arating them (see identification key).
The placement of L. lavoipicrrei and L.
roubaudi in cluster A of the phenogram is
based on overall phenetic resemblance
(1.e., 159 characters weighted equally)
rather than consideration of several key
characters as in the classical taxonomic
arrangement. In the phenogram L. riow-
cheti is included in cluster B, which in-
cludes taxa of the « priori vansomereni
group. In examining the basic data ma-
trix, it appears that L. roucheti and L.
bocquieri are phenetically similar in char-
acters related to length of setae. especially
dorsal body setae. This was supported by
an additional numerical taxonomic anal-
ysis in which the number of characters
was reduced to 105, elnumating highly
correlated characters, especially those re-
lated to length of setae. In the resulting
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phenogram L. moucheti was included in
cluster A and most similar to L. trans-
raalensis. 1. malacomys n. sp., which was
originally placed in the rnuttalli group. is
imcluded i cluster B of the phenogram
with L. spinifer. most likely because of the
many peglike and spinelike leg and body
setac, characteristics which are more typi-
cal of taxa of the rausomereni group.
should be noted that .. hkoclu of cluster B
and L. algericus and L. oraniensis of clus-
ters K and F were included in the numeri-
cal taxonomic analysis. even though they
are not indigenous to the Ethiopian region,
because of their shmilarity to taxa from
this regron and because their distribution
includes northern Africa (Palearctic re-
gion). which borders the Ethiopian re-
gion on the north.

The four remaining taxa of the « priori
defined simillimus group (L. thamnaomys.
L. kampalensis. L. larieri. and L. fritz-
wumpti) were divided between two closely
related phenogram clusters (C and D).
L. kampalensis appears in cluster C with
L. tillae and L. peregrinus, two taxa of the
nuttalli group. Cluster D consists of the
remaining three taxa, L. thawnnomys. L.
fritzumpti, and L. lavieri. Prior to the
numerical taxonomic analysis, 1. lavieri
and L. nigeriensis were determined to be
synonyms, and this seems to be confirmed
by their placement in the phenogram.

Cluster E contains six taxa of the «
priori defined nwttalli group phas L. acthio-
picus of the vansomereni group. Prior to
the 1mumerical taxonomic analysis, L. [1h-
eriensis and L. lamborni were determined
to be synonymous, and this seems to be
confirmed by their placement in  the
phenogram. The close phenetic relation-
ship between 1. liberiensis. L. setzeri. L.
henoiti. and L. algericus was confirmed by
the numerical taxonomic analysis, The
low level at which L. aetlnopicus joms
cluster E poses some question on its actual
phenetic resemblance with the rnuwttalli
aroup.

Clusters F and G counsist of all remaining
taxa of the previously defined nuttalli
group plus L. acomys n. sp., which was
originally placed with the ransomereni
group. These two clusters join together be-
fore either joins with any other cluster.
thus confirming the phenetic relationship
among the five taxa involved. The final
cluster (H) consists of L. parsomereni and
L. breviperitremus. In  the previously
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noted numerical taxonomic analysis based
on 105 characters, L. ransomereni joimed
L. acthiopicus prior to their inclusion in
a particular cluster. thus giving some
validity to the « priori defined close
phenetic relationship between these two
taxa.

Systematics of the Genus Laelaps s. str.

After critical study of the numerical
taxonomic analyses and close examination
of as many specimiens of each taxa as were
available, a final proposed classification
of the genus Laclaps s. str. was prepared
(Table 5). The taxonomic groupings in
this proposed classification are based pri-
marily on overall phenetic resemblance
as determined by both classical and nu-
merical taxonomic evaluations. We found
no set of key characters which may be
used to completely and definitively sep-
arate all these groups. especially the sub-
groups. The 31 taxa described iu this paper
are treated in the same order as listed m
Table 5. The following identification key
reflects to some degree the phenetic rela-
tionships between most taxa as presented
m the proposed classification; however.
it should be kept in mind that the key is
based on sets of diagnostic qualitative
characters, whereas the proposed classifi-
cation is based more on overall phenetic
resemblance.

The taxa of the three major groups
(I, IT and IIT) of the proposed classifica-
tion are separated primarily on the form
of the proximal and distal sctae of coxa
I. The taxa of major group I, except for
L. lavoipierrei. may be distinguished by
both coxa I setae being setaceous. The dis-
tal seta of coxa I of L. lavoipierrei 1s very
small but blunt and peglike. The taxa of
major group Il may be basically distin-
guished by the blunt. peglike distal seta
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and setaceous proximal seta of coxa L.
with but two exceptions: L. karnpalensis
bears a setaceous seta both proximally and
distally on coxa I, and L. acthiopicus bears
a blunt. peglike seta both proxmmally and
distally on coxa 1. Major group III con-
tains taxa bearing a blunt, peglike seta
both proximally and distally on coxa L.

TasLe 5. Final proposed classification of the
genus Laelaps s. str.

Major group [
Subgroup A
. simillimus Zumpt, 1950
. parasimillinus n. sp.
. keegani Thurman, 1958
. transvaalensis Zumpt, 1950
. congoicola Taufflieb. 1959
L. lav ommrer Taufflieb. 195+
L. greniert Taufflieb. 1954
Subgroup B
L. lavieri Taufflieb, 1954
L. fritzumpti Taufflieh. 1964
L. thamnomys Taufflieb. 1954
1.. mouchen Taufflieb, 1959
Najor group II
Subgroup A
L. kampalensis Taufflieb.
I.. nllae Tanfflieb. 1959
L. peregrinus Taufflieb. 1959
L. roubaudi Tauffhieb. 1954
Snbgronp B
L. nuttalli Hirst. 1915
I.. aethiopicus Hirst, 1925
1. liberiensis Hirst, 1925
L. setzeri Coffey. 1971
L. benoiti Taufflieb, 1064
Subgroup C
L. brandbergensis Taufflieb.
L. zumpti Keegan. 1956
L. brazzar Taufflieh. 1962
L. my-omys . sp.
L. malaconiyvs n. sp.
Major group I11
Subgroup A
L. vansomereni Hirst.
L. acormys n. sp.
Subgroup B
L. spinifer Taufflieb and Mouchey.
I.. paraspinosus Tipton, 1960
I.. bocquier; Taufflieh, 1962
L. breviperitremus (Garrett and
Strandtmaun. 1967)

SN

1959

1959

1{G83

1956

Key to Species of Laelaps from Small Nammals of Africa

(Females)

1. Distal seta of coxa | setaccous

Distal seta of coxa I spinelike or ll(“"ll]\(‘

2(1). ‘Farsi 11 and IIT with all preapical setae setaceous or at most witl one
spinelike e
At least one blunt. peglike preapical seta on tarsi 1T and T1T
3(2). Smaller species, dorsal plate less than 575 4 long o R |
Larger species, dorsal plate greater than 575 ;o long o R )
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4(3). Anal plate distinctly longer than wide; adanal setae short, length
no greater than length of anal orifice; proximal seta of coxa 1

long, almost twice as long as distal seta (Figs. 14-17)
.................................................................................. L. transrvaalensts Zumpt

Anal plate as wide as or wider than long: adanal setae distinctly long-

er than length of anal orifice; proximal seta of coxa I not unmsually

oG 5

5(++). Posterior seta of coxa II long, setaceous or spinelike. never blunt and

peglike; posterior seta of coxa I1I short and spinelike (Figs. 8-11)
e e L Keegant Thurman
Posterior seta of coxae 11 and Il always blunt and peglike ... 6

6(5). Posterior margin of sternal plate moderately invaginated, at least to

level of setae st. 3; first sternal setae long, extending distinctly be-

vond posterior margin of sternal plate (Figs. 20-21, .
...................................................................................... L. congoicola Taufflieh

Posterior margm of sternal plate only slightly, if at all, invaginated:

first sternal setae shorter, 1ot extending near to posterior margin
of sternal plate ... T

7(6). Adanal setae rather short. not extending to base of postanal setae; un-
armed venter bearing more than 10 pairs of rather short setae ad-
jacent to genital and anal plates (Figs. 6-7) . L. parasimillimus n. sp.

Adanal setae longer, extending to or bevond base of postanal seta;
unarmed venter bearing less than 10 pairs of medium-length setae
adjacent to genital and anal plates . 8

8(7). Metapodal plates rather narrow elongate; distance between 2nd geni-
tal setae distinctly less than distance between 3rd: sternal plate

length /width ratio less than .75 (Figs. 2-3) . . L. simullimus Zumpt
Metapodal plates irregularly oval, not so narrow and elongate; dis-
tance between 2ud genital setae greater thant or equal to distance
between 3rd; sternal plate length,/width ratio greater than .75

(Figs. 28-29) L. grenieri Taufflieb

9(3). Posterior margin of sternal plate ounly slightly invaginated med-
1ally: greatest width of genital plate at level of 3rd genital setae:
distance between st genital setae equal to or less than distance be-

tween 4th genital setae (Figs. 43-44) L. thamnomys Taufflieh
Posterior margin of sternal plate moderately invaginated. to or
slightly beyontd level of 3rd sternal setae: greatest width of genital
plate at level of 2nd genital setae; distance between 1st genital se-
tae distinctly greater than distance between -th genital setae (Figs.

B4-B35) L. kampalensis Taufflieb

10(2). Dorsal plate with 38 pairs of rather small setae. especially more cen-
trally located setae, setae px3 absent: anterior margin of anal plate
rounded: medial hypostomal setae short, extending no further than
half distance to gnathosomal setae (Figs. 47-51) ... L. moucheti Taufflieb
Dorsal plate with usual 39 pairs of rather long setae; anterior mar-
gin of anal plate straight or slightly concave; medial hypostomal
setae longer, extending distinctly further than half distance to gna-
thosomal setae ... . 11

11(10). Peritreme longer, extending anteriorly to middle or posterior of coxa
I; tarsi IT and IIT each bear one blunt, peglike preapical setae, and
tarsus IV with no blunt preapical setae (Iigs. 30-33) .. L. lavieri Taufflieb
Peritreme short, extending only to level of middle of coxa II: tarsi
I, TII. and IV each bear two or more blunt. peglike preapical
setae (Figs. 36-40) ... L. fritzumpti Taufflieb































































































































































































































































