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SHMMABY 

The adults of Solenopotes tarandi (Mjoberg, 1915) are redescribed and 
illustrated, and its allied species c£ Solenopotes are compared. The nymphs 
of this species are for the first time described and illustrated. Ectopara- 
site infestation of the barren ground caribou (Bangifer tarandus granti 
Alien) is also discussed. 

INTRODUCTION 

Solenopotes tarandi (Mjoberg, 1915) was originally described on the basis of speci- 
mens collected from jRangifer tarandus tarandus (reindeer) in Karesuando, Sweden. 
The type material was deposited in the Riksmuseum in Stockholm. Since Mjoberg 
(1915) this species has never been recorded except for the ’ second probably reliable 
record’ by Hopkins (1949) which might be attributed to that of Jacobi (1931). 
The photograph of the male and data on total body length convinced us that the 

material at hand was conspecifio with Solenopotes tarandi, although Mjoberg’s 
description is insufficient. The type specimens of S. tarandi have not been located, 
since they were loaned to a specialist in South America. This material has never 
been returned, and all the efforts to recover the type failed (Dr P. Brink, University 
of Lund, Sweden, January 1971, personal communication). However, when 
Mjoberg’s original material becomes available, the specimens from the present 
collection should be compared with the type of S. tarandi for confirmation. 
Through the courtesy of Mr Kenneth Neiland, Alaska Department of Fish and 

Game, we have received three hides of the adult barren ground caribou [Rfmgifer 
tarandus granfi Alien, 1902) from Alaska. All specimens used in this study were 
collected from these hides. The hide was cut into small pieces (about 4 square 
inches) and each piece was separately dissolved in a 5 % potassium hydroxide 
solution after digestion in trypsin solution overnight, following the technique 
described by Cook (1954). 
The morphological terminology of Kim (1966) is followed in this paper, unless 

otherwise discussed. To describe shapes and form the terminology of the simple 

* Authorized for publication as paper no. 4169 in the journal series of the Pennsylvania 
Agricultural Experiment Station, University Park, Pennsylvania 16802. 
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Table 1. The abdominal ckaetotasyy of Solenopotes tarandi (Mjoberg) {’Fig. 1); all 
setae long; but those marked vyit’h an asterisk variable in size; VOA8 (2) in segment 8 
found only in males 

Dorsal (one half) Ventral (one half) 

Segment 1 
Segment 2 
Segment 3 
Segment 4 
Segment 5 
Segment 6 
Segment 7 
Segment 8 

DLAS] 

0/0 
2-3 
3-4 
3-4 
S-4 
3* 
2-3* 
2 

DMdAS 

0/2* 
2* 
2* 
2-3* 
2-3* 
2-3* 
2* 
1-2* 

DOAS 

2/2 
2-3 
2-3 
3 
3 
3 
2-3* 
1-2* 

Total 
no. of 

setae 

2/4 
6-8 
7-8 
8-9 
8-9 
8-9 
6-8 
4-6 

VOAS 

0 
2 
2 
2 
2 

2 
2* 
(2) 

VMdAS 

0 
2* 
2* 
2-3* 
2-4* 
2-4* 
0-1* 
0 

VLAS 

0 
0 
1-2* 
1-2* 
1-2* 
1-2* 
1-2* 
1-2* 

MAS 

0 
0 
1 
1 
1 
1 
1 
1 

Total 
no. of 
setae 

0 
4 
6-7 
6-8 
6-9 
6-9 
4-5 
� 

Table 2. Measurements (cc) of Solenopotes tarandi (Mjoberg) (in m/m) 
Characters 

Total body length 
Head length 
Head width 
Antennal length 
Sternal plate length 
Sternal plate width 
Spiracle diameter 
Basal apodeme length 
Paramere length 
Width of gonopods 
Width between gonopods 
Length of claw in foreleg 

Abbrev. 

TBL 
HL 
HW 
AnL 
SL 
SW 
Sp 
ba. 
pa 
�wa 
WOB 
0 

3 
2.126 
0-496 
0-324 
0-279 
0-238 
0-130 
0-049 

’ 

0-360 
0-166 
� 

� 

0-060 

¥ 
2-191 
0-499 
0-330 
0-276 
0-260 
0-146 
0-052 
� 

� 

0-106 
0-145 
0-062 

N. 
1-940 
0-470 
0-310 
0-260 
� 

� 

0-038 
� 

� 

� 

� 

� 

W, 
1-390 
0-410 
0-270 
0-220 
� 

� 

0-033 
� 

� 

� 

� 

� 

Wi 
1-090 
0-380 
0-230 
0-190 
� 

� 

0-031 
� 

� 

� 

� 

� 

symmetrical plane shapes developed by the Systematics Association is used here 
(The Systematics Association Committee for Descriptive Biological Terminology, 
1962). All measurements (Table 2) were taken from specimens mounted in Canada 
balsam, using the ocular micrometer. Alcohol-preserved specimens were used to 
prepare the scanning electron micrographs. The JSN Scanning Electron Microscope 
by Japanese Electron Optics Company, in the Materials Research Laboratory, 
Pennsylvania State University, was used for this study. 
The adults of Solemopotes tarandi (Mjoberg) are redescribed and illustrated, and 

the nymphs are described and illustrated for the first time. Ectoparasite infestation 
of the barren ground caribou (Sangifer taramSms grawti Alien) is also discussed. 

Solenopotes tarandi (Mjoberg, 1915) 

Cervofhfhwms tarandi Mjoberg (1916), Entomol. Tljdskr. 36, 283, figs. 1-4. 
Solenopotes tarandi. Eerris (1932). 
TYPB-DATA. The existence and location of the type is uncertain at this 

time. 
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Fig. 1. Solenopotes farandi (Mjoberg, 1915), male; left side-dorsal view, right- 
ventral; antenna! chaetotaxy and legs on the left side omitted (about 60 x). 

DIAGNOSIS. 8. tarandi is the largest of all known Solenopofes, and differs from 
the other species in the following characters: 

(1) Antennae shorter than head width; in 8. ferrisi (Fahrenholz) and 8. bw- 
meisteri (Fahrenholz) antennae longer than head width. 

(2) Legs obviously short and claws of forelegs very small (0’057-0’062 mm) 
(Kg. 18); in S. ferrisi and 8. burmeisferi legs not short and foreolaws longer 
(0-076-0-1 mm) (Fig. 17). 

(3) Abdomen densely covered with rather long and thick setae (Fig. 1). 
S. tarandi is unmistakably separable from 8. binipilosus (Pahrenholz) (in which 

sensoria are not apparent, either reduced or lacking) by having sensoria on antennal 
segments 4 and 5 (Fig. 14); from 8. capillat’as by lacking tubercular sclerites around 
spiracles of abdominal segments 8-8 (Figs. 15, 20); and from 8. capreoli l^reund 
by having the width between gonopods {WBG} broad (Fig. 21). 
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Figs. 2-6. Solenopotes tarandi (Mjofoerg, 1915). 2. E’emale genital area with ventral 
chaetotaxy of segments 8-11. 3. Male terminalia with lyriform subgenital plate, 
genitalia, and ventral chaetotaxy of segments 7-11 (about 70 x ). 4:. Head showing 
chaetotaxy and sclerotization. 5. Male genitalia (dorsal view); ha, basal apodeme; 
e, endotheca; ae, aedeagus; pa, parameres; pp, pseudopenis. 6. Antennae. 



Rediscovery of Solenopotes tarandi 127 

DESCRIPTION 

MALE (Fig. 1). Total body length (TBL) 1-94-2-34 mm. (n == 16). 
Head (Pig. 4) inserted deeply into thorax, and about 1-5 times longer than wide; 

post-antennal angle weakly developed, without ocular point’s and eyes; clypeus 
and irons sclerotized; pbsterolateral angles distinct, heavily sclerotized dorsally, 
and almost rectangular; antennae short, 5-segmented, with segments 4 and 5 each 
bearing a sensorium (figs. 6, 14); antennae {AnL, 0’251-0-304 mm) shorter than 
head width {HW, 0-297-0-356 mm); head dorsally with 3 small oral setae, 3(-4) 
small clypeal setae, 1 preantennal marginal seta, 1 antennal seta, and 3 sutural 
head setae on each side; 1 anterior and 1 median marginal head seta rather small 
and inconspicuous, but 1 posterior marginal head seta (DPoMHS) usually very 
large; principal head seta (DPH8) also very large, measuring at least a third of 
the head length; accessory head seta large or small, placed next toDPHS; dorsal 
central head seta always small; 2 labral setae present ventrally; 2 preantennal 
setae, and ventral principal head seta well developed; this type of head chaetotaxy 
is common among all holarctic cervid-infesting lice of the genus Solenopotes. 
Thorax broad and short, with its width about equal to length of head; sternal 

plate distinct (Pigs. 1, 12), unless treated excessively with potassium hydroxide 
or over-cleared in clove oil; prothorax raised above occiput and pronotum 
sclerotized; a longitudinal furrow present between the mesothoracic pleural 
phragmata (notal pit?); two large mesothoracic spiracles (mean diameter = 50/<) 
present in dorsolateral position; metathoracic phragmata fused mediolaterally 
with mesothoracic phragmata; metanotum with dorsolateral protuberances sclero- 
tized, only slightly projecting. Dorsally with one or two microsetae on the anterior 
margin of the prothorax directed toward the head, the large dorsal prothoracic 
seta (DPt8) anterior to the spiracle; the mesothorax near the spiracle usually with 
one large principal thoracic seta {DPT8} closely associated with three small meso- 
thoracic setae (DMsS), one of the latter occasionally enlarged and equal in size to 
DPT8; no setae on the metathorax and on the ventral side. 

Legs relatively short; forelegs smallest, midlegs much larger and hindlegs 
largest; claws entirely chitinous, short and stout (Pig. 18); all segments near their 
joints strongly sclerotized; anterior tibial lobe apparently not developed, euplan- 
tula represented by a small membranous lobe on the inner side of tarsus; tibia and 
tarsus of mid- and hind legs fused to a tibiotarsus; chaetotaxy as shown in Fig. 1. 
Abdomen elliptic, without any indication of paratergites, tergites, or stemites 

except the usual genital sclerotization; sclerotized tubercles above spiracles on 
segment 3-8 rather inconspicuous; six spiracles typically linognathoid (Pigs. 15, 
20); abdominal cuticula entirely squamulose, minute scales clearly visible in 
scanning electron micrographs and in specimens stained with Safranin-0 (Ludwig 
& Schmidbauer, 1966) (Pigs. 15, 20a). All segments dorsally and ventrally with 
a single transverse row of setae, except segment 1 with two short rows; the total 
number of setae per segment subject to considerable infcraspecific variation; the 
dorsal lateral abdominal setae (DLA8) and dorsal central abdominal setae {DOAS) 
generally well developed, some dorsal median abdominal setae (DMdA8) frequently 
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Figs 7-13. For legends see facing page. 



Rediscovery of Solenopotes tarandi 129 

Figs. 14-15. SoUnopotes tarandi. 14. Antenna! segments 4 and 5, showing sensoria 
(1000 x ). 16. Abdominal spiracle of segment 7 (1000 x ). 

reduced to microsetae and visible only -under higher magnification. A similar situa- 
. tion is found on the ventral side of the abdomen; ventral central abdominal setae 
(VOAS) in each transverse row mostly well developed; ventral median abdominal 
setae (VMdAS) variable in number and often reduced; ventral lateral abdominal 
setae (VLAS) very irregular and frequently missing on segment 1-4; marginal 
abdominal setae {MAS) regular, large and closely associated with the spiracles on 
segment 3-8 (Fig. 13). This variability in the abdominal chaetotaxy is quite 
common within the population (Table 1). 

QewitaKa (Figs. 3, 5): Basal apodeme (ba) 0’330-0’370 mm long, proximally 
somewhat swollen and extending into the 7th abdominal segment; distally bifura- 
cate and loosely articulating with the parameres (pa); parameres 0’152-0-172 mm 
long, distally not fused, with distinct median processes ventrally embracing the 
endotheca (3); pseudopenis (pp) present, distally extending slightly beyond tips of 
parameres, and proximally weakly sclerotized; endotheca not chitinized and 
hardly visible, with quite distinct aedeagus (ae) within the endotheca; subgenital 
plate typically lyriform (Fig. 3); chaetotaxy of segments 7 and 11 modified as 
shown in Figs. 1 and 3, and differing from that of female. 
FEMAIB. Total body length 2-02-2’34 mm (n = 22). General appearance similar 

to male, but abdomen usually expanded and elongate, especially when engorged. 
Major morphological differences found only in the genital area of segments 8-11 
.(Fig. 2). This area is of special taxonomic importance; width of gonopod {WGf, 
0-097-0-115 mm) somewhat less than the width between the gonopods (WSCf, 

Figs. 7-13. Stilmopotes tarandi. (Mjoberg, 1916). 7. Nymph 1 (N1); ohaetotaxy of 
antennae and legs omitted. 8. Nymph 2 (-Wa); chaetotasy of antennae and legs 
omitted. 9. Nymph 3 (-N3); female; ventral chaetotaxy in segments 9 and 
10 indicates character of female; chaefcotaxy of legs omitted. 10. Spiracles of 
8th abdominal segment in different aspects. 11. Egg tooth attached to fore- 
head of embryo by two cords. 12. Thoracic sternal plates (intraspecific variation). 
13. Female, lateral view; all segments of legs removed except coxae. 

9-2 
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Figs. 16-21. Mensuration System. Figs. 16, 18-21: Solenopotes tarandi; Fig. 17: fS. , 

burmwisteri. 16. Head, HL, head length, HW, head width; AnL, antennal length. 
17; Foreleg showing claw, tarsus, and tibia (8. burmeisteri).- 18. Foreleg showing 

� claw, tarsus, and tibia (S. tarandi}; 0, length of claw, WTi, width of tibia; heavy 
arrow indicates the length of arch by the grasping hand. 19. Male gemtalia (S. , 

. tavandi), ba, length of basal apodeme; pa, length of parameres. 20. S. tarandi, 
spiracles and sclerotized tubercle; (a) anterior view, showing cuticula in abdominal 
segment 8; (6) side view, Sp, diameter of the spiracle. 21. S. twandi, gonopods and 
genital lobes; WQ-, width of gonopods; WBO, width between gonopods. 

0-125-0-152 mm) (Fig. 21); apical lobes of segment 9 moderately prolonged into 
a spine, extending slightly beyond apex; plates between, gonopods and apical lobes 
on each side weakly sclerotized; median genital plate lacking; part of spermatheca 
visible proximally between gonopods. 
EGGS. A single egg was found with an embryo almost ready to hatch; length of 

egg shell 1-12 mm and embryo 1-09 mm long; egg tooth (;Fig. 11) attached to the 
head by two,cords and approximately 0-1 mm in diameter. 
NYMPH 1 (Pig. 7). Total body length 1-00-1-21 mm (n = 4); almost entirely 

membranous, except thoracic pleural phragmata (apodemes) and claws slightly 
sclerotized; all setae minute, except the following extremely long setae: DPoMJHS 
on head, DPtS and DPTS on thorax, 2 DLAS on segments 8 and 9, and VLAS on 
segment 9 distinct. Head chaetotaxy basically the same as in adults; mesothorax 
without small DMsS. Abdomen with two longitudinal rows of DOA8 except for 
segment 1 with four setae; all DMdAS missing; only one longitudinal row of DLA 8 
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on segment 1-9 on each side; ventrally segments 2-8 with four longitudinal rows 
of VOAS; all VMdAS missing; one longitudinal row of VLAS on each side. 
NYMPH 2 (fig. 8). Total body length 1’37-1-71 mm (a. = 3); sclerotization 

advanced on head and thorax; postero-lateral angle of head with two long setae, 
DPoMHS as in nymph 1 but with additional large DPH8; no further change in 
chaetotaxy of head and thorax; most setae of abdomen increased in length but 
not in number compared to nymph 1, dorsally two longitudinal rows of DC AS 
and 1 row of DLAS, and ventrally four rows of VOAS and one row of VLAS’. 
.NYMPH 3 (Fig. 9). Total body length l-81-2-04mm (n = 12); sclerotization 
almost as in adult but without visibly sclerotized thoracic sternal plate. Out- 
standing setae are DPoMBS and DPH8 of head, DPtS and DPTS of thorax; 
small DMsS not present in nymph 3, but otherwise the ohaetotaxy of head, thorax, 
and legs not different from the adults; abdominal chaetotaxy with mostly minute 
DMdAS and VMdAS between larger LAS and CAS, and equally minute MAS 
near longer VLAS and spiracles; an increased number of minute microsetae of 
segment 10 of the female nymph allows the discrimination between future female 
and male. The abdominal chaetotaxy appears to develop gradually in size and 
number from instar to instar, a fact helpful in the separation of jVi, Ny Ny and 
adults. 

HOST DISTBIBITTIOK 

’ .Type-host, the reindeer (Sangifer tamndws tarandiis), ranges from Swedish Lap- 
land throughout Finland to the European mainland east of the Baltic sea (U.S.S.R.). 
Animals from Lapland were introduced to central Yukon, Newfoundland, Fort 
Smith in the Northwest Territories of Canada, the Southern Baffin Land and 
Canada (Miller & Kellogg, 1955). The barren ground caribou (B. tarandtis granti 
Alien, 1902; syn.: B.. arcSicus stonei) has its home range over most of central and 
northern Alaska, as well as Yukon, Canada (Banfield, 1961). 

SPECIMENS EXAMINED . ...� 

A series of 21 females, 8 males, and 7 nymphs from Kangifer tara-ndus granti 
(Coll. no. 45029), June 1971, Anaktuvuk Pass, Brooks Eange, Alaska; another 
series of 22 females, 18 males, and 34 nymphs from the same host species (Coll. 
no. 45037), June 1971, TJtukok River, south of Barrow, Alaska. The hides of both 
animals were obtained from the Department of Fish and Game in Fairbanks, 
Alaska. The specimens were extracted from these hides in the ectoparasite labora- 
tory of the Frost Entomological Museum by V. Haas and C. F. Weisser. 

. NOTE ON EOTOPARASITE IKPESTATION 

Of the three hides of the barren ground caribou examined, Solenopotes tarandi 
(Mjoberg) was found only on two hides (nos. 45029 and 46037). However, Hypo- 
derma tarandi (Linnaeus) (caribou warble-fly) was found on all three hides. 
No information is available on the infestation rate of the barren ground caribou 

with S. tarandi. A total of 36 specimens of S. tarandi was recovered from caribou 
hide no. 45029 and 74 specimens from hide no. 45037. No Anoplura were found 
on hide no. 46928. 



132 0. P. WEISSEB AKD KE OHTTNG KIM 

The topographic distribution of the lice on the host’s body seems to be well 
denned. All specimens were found exclusively on the head, predominantly around 
the ears and on the cheeks, and on the anterior part of the neck. This pattern 
appears to be typical of the summer populations of 8. tamndi. Although each 
entire hide was dissolved with Cook’s technique, no Anoplura or other ectopara- 
sites except for Bypoderma tamndi were found on other parts of the body. 
Most B. tarandi, both larvae and pupae, were found in the connective tissue im- 

mediately below the dermis of the Caribou back. An average of 100 specimens of the 
warble fly were found on each hide. These infestations were exceptionally heavy. 
The high concentration of sucking lice in the fur of the head may be related to its 

microclimate. It was observed that the hairs of the upper head and especially 
around the ears were much shorter than the body hairs. The head fur also lacks 
the dense underfur found in other parts of the host. This observation seems to 
indicate that temperature, and possibly relative humidity on the skin surface, 
play an important role in the topographic distribution of the lice on the body. 
Cook’s technique certainly provides a precise means of extracting the total in- 
festation from the animal hide. This technique seems to be the only way to leam 
the absolute picture of infestation and population structure of ectoparasites. 

We are indebted to Mr Kenneth Neiland, Biologist, Alaska Department of Fish 
and Game, Fairbanks, Alaska, for his generous effort and kindness in providing 
the caribou hides used for this study. Thanks are also due to Mrs Verda Haas for 
superior technical assistance, and Mrs Jana Lebiedzik for her assistance in the 
scanning electron microscopy. 
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