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Light Microscopy and Scanning Electron Microscopy of 
Colpocephalum nanum Piaget, 1890 (Phthiraptera: Amblycera: 
Colpocephalidae)
Colpocephalum nanum Piaget, 1890 (Phthiraptera: Amblycera: Colpocephalidae)'un Işık ve 
Taramalı Elektron Mikroskopisi

ABSTRACT

Objective: The aim of this study was to examine the morphological characteristics of Colpocephalum nanum (C. nanum) Piaget, 1890 using light 
microscopy (LM) and scanning electron microscopy (SEM).
Methods: For this purpose, the C. nanum specimens collected from long-legged buzzards, Buteo rufinus (B. rufinus) (Accipitriformes: Accipitridae), 
in Turkey were examined under LM and SM for morphological characteristics. The specimens were fixed and kept in 70% ethanol, cleared and moun-
ted on the slides in Canada balsam. They were examined for morphological characteristics under LM. Some of the samples were put in a plate on 
absorbing paper and kept overnight, for ether to evaporate. These samples were mounted on aluminum stubs to study the ventral surface by placing 
them on their dorsal or ventral surface on double-sided adhesive tape. They were sputter-coated three times with gold, each time for approximately 
7 minutes and later viewed using SEM (Zeiss SUPRA 55 VP FE-SEM and Zeiss EVO lS 10).
Results: Parts of the specimens were photographed, and the obtained data about morphological characteristic were evaluated in detail.
Conclusion: The LM and SEM photos of C. nanum were compared, and information about the important criteria for diagnosis and other morphologi-
cal characteristics was obtained.
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ÖZ

Amaç: Bu araştırma Colpocephalum nanum (C. nanum) Piaget, 1890’un morfolojik özelliklerinin ışık mikroskobunda ve taramalı elektron mikrosko-
bunda (SEM) incelemek amacıyla yapılmıştır. 
Yöntemler: Bu amaçla Türkiye’deki bir Kızıl Şahin’den (Buteo rufinus: B. rufinus) (Accipitriformes: Accipitridae) toplanan C. nanum örnekleri ışık mik-
roskobu ve taramalı elektron mikroskobunda morfolojik özellikleri yönünden incelenmiş ve bu konuda bilgi verilmiştir. Örneklerin bazıları %70 alkolde 
saklanmış, %10’luk Potasyum hidroksitte (KOH) saydamlaştırılmış, ve Kanada balsam ile lam üzerine yapıştırılmıştır. Preparatlar morfolojik özellikleri 
yönünden binoküler ışık mikroskobunda (Leica DM750) incelenmiştir. Bazı örnekler ise eterin uçması için gece boyunca bir levha üzerindeki emici bir 
kağıt üzerinde bekletildi ve aluminyum levhalara dorsal veya ventral yüzleri çalışılacak şekilde yerleştirildi. EMSCOPE SC500 veya CROSSINGTON 108 
sputter coater’de, her seferinde yaklaşık olarak 7 dakika süreyle, üçer kez altınla kaplandı ve sonra Scanning Electron Microscope (SEM) (Zeiss SUPRA 
55 VP FE-SEM ve Zeiss EVO lS 10) ile bazı yerlerin görüntüleri alındı. 
Bulgular: Alınan görüntüler incelenerek morfolojik olarak değerlendirildi. ve morfolojik özellikleri hakkında ayrıntılı bilgiler elde edildi.
Sonuç: C.nanum’un ışık mikroskobu ve SEM’deki görüntüleri karşılaştırmalı olarak incelendi ve teşhis için önemli kriterler ve diğer morfolojik özellikleri 
hakkında bilgi verildi.
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INTRODUCTION

The genus Colpocephalum Nitzsch, 1818, as presently defined 
by most workers, is known to occur in birds from a number of dif-
ferent orders. The genus Colpocephalum, as found on the Accip-
itriformes, is characterized by combs of short spiniform setae re-
stricted to the venter of femora III and abdominal sternite III, but 
the ventral sclerites bearing setae between the vulva and anus 
are absent in females. It was noticed that the species belonging 
to flavescens, impressum, osborni, turbinatum, zerafae, and che-
lictiniae groups have five long and three short setae on each side 
margin of the prothorax, and Colpocephalum nanum (C. nanum) 
Piaget, 1890 forms part of the osborni group (1). Pérez-Jiménez 
et al. (2) reported Colphocephalum meridionale (C. meridionale) 
as a new species from the common buzzard (Buteo buteo: B. 
buteo) in southern Spain. However, Price et al. (3) stated that C. 
meridionale was a new synonym of C. nanum.

The lice species found on Accipitriformes have not been studied 
sufficiently in Turkey. There are only a few studies on the chew-
ing lice of Accipitriformes in Turkey (4-8). Dik (4) recorded Colpo-
cephalum spp. from Buteo rufinus for the first time in Turkey. He 
stated that the male genitalia of Colpocephalum spp. resembles 
that of C. flavescens, C. turbinatum, and C. nanum, but the late-
ro-posterior projections of the genital sclerites were not clearly 
visible due to the slides’ poor condition, and it may belong to 
the flavescens, turbinatum, or osborni groups because of the pe-
nis barbed. Recently, C. nanum has been reported from Buteo 
rufinus (B. rufinus) and B. buteo at different locations in Turkey (6-
8). Nevertheless, there is not any comparative morphologic study 
of this lice species with scanning electron microscopy (SEM) and 
light microscopy (LM).

This study was conducted to examine morphological character-
istics of C. nanum using LM and SEM.

METHODS

While examining the lice of the long-legged buzzard (B. rufinus) 
and common buzzard (B. buteo) in Konya province, Turkey sev-
eral specimens of C. nanum were obtained. The specimens were 
fixed and kept in 70% ethanol. For the morphological study in 
the lab, the lice were cleared in 10% KOH, washed in distilled wa-
ter, dehydrated in the ascending concentrations of ethanol (70%, 
80%, 90%, and 99%) for 24 hours in each step, and mounted on 
the slides in Canada balsam. The lice specimens were examined 
for morphological characteristics under a compound microscope 
(Leica DM750; Leica Microsystems, Wetzlar, Germany).

In addition, one female and one male specimen collected from 
a long-legged buzzard were checked morphologically under LM 
without clearing or using any chemicals. Then the specimens 
were dehydrated in the ascending ethanol series (80%, 90%, 95%, 
100%), 2 hours in each step, and cleared by being placed in a 50/50 
solution of 100% ethanol and LCS clearing solution (isopropanol, 
ether, chloroform, and acetone). They were placed in a 100% LCS 
for a day, and finally in pure ether, and were ready for the EM study.

Some of the samples were put in a plate on absorbing paper 
and kept overnight for ether to evaporate. These samples were 
mounted on aluminum stubs to study the ventral surface by plac-

ing them on their dorsal surface on double-sided adhesive tape. 
They were sputter-coated three times with gold, in a sputter coater 
(EMSCOPE SC500; Quorum Technologies Ltd, East Sussex, Unit-
ed Kingdom), for 7 minutes each time, and later viewed using SEM 
(Zeiss SUPRA 55 VP FE-SEM; Carl-Zeiss Jena; Jena, Germany) in 
University of Limpopo, South Africa. The other samples (3 males, 
3 females) were mounted on aluminum stubs to study the dorsal 
surface by placing them on their ventral surface on double-sided 
adhesive tape. They were sputter-coated with a gold auto sputter 
coater (Cressington 108; Cressington Scientific Instruments, Wat-
ford, England) and viewed using SEM (Zeiss Evo lS 10; Carl-Zeiss 
Jena; Jena, Germany) in Selcuk University, Konya, Turkey.

All the morphologic characteristics found during the LM were 
verified with the SEM study. The morphological terminology fol-
lows Clay (9). The scientific names of the birds follow Clements et 
al. (10). All measurements are given in millimeters (mm).

RESULTS

In LM, the female is relatively small (Figure 1a). The head is tri-
angular and strongly sclerotized, approximately one and a half 
times as wide as long. The anterior margin is smooth or slight-
ly concave. The antenna has four segments. The maxillary palpi 
have four segments. Preocular and occipital nodi are well de-
veloped. Two long setae are observed on each side of the tem-
ple. The thorax is rather short; it is shorter than the head. The 
prothorax is small, and it has five long and three short setae on 
each side marginally. The prosternal plate has four setae. The 
mesosternal plate has nine to ten setae. There are two ctenidia 
on each side of the abdominal segment III. In females, tergocen-
tral setae of abdomen are  tergum II, 9; III, 10; IV, 7; V, 10; VI, 8; 
VII, 6; VIII, 6. The anus is indented dorsally. The post-spiracular 
setae are very long except on segment IV. The head length is 
0.37-0.41 mm; head width, 0.52-0.54 mm; head index, 1.31-1.40; 
thorax length, 0.25-0.35 mm; thorax width, 0.45-0.47 mm; abdo-
men length, 1.10-1.22 mm; abdomen width, 0.65-0.67 mm; and 
total length, 1.76-1.94 mm.

In SEM, the body is small and narrow (Figures 1b, c). The head is 
triangular, narrowed in front and much extended in the temporal 
region (Figure 1d). The anterior margin of the head is flat. Mouth-
parts could not be seen clearly due to poor clearing of the sam-
ple. The antenna has four segments. The first (scape) and third 
segments are very small, and the terminal segment is the largest 
and ridged. The third segment is wineglass shaped (Figure 1e). 
There are more than ten sensilla basiconica of different sizes on 
the tip of the last segment of the antenna; two of them are stout, 
striated longitudinally as cactus-shaped as others, only thicker. 
There are two sensilla coeloconica on the last antennal segment; 
one of them is on the tip of the apex, and the other is lateral (Fig-
ure 1f). The maxillary palpus has four segments; the second and 
third segments are equal, and the last is the longest (Figure 1e). 
The gular plate is relatively prominent and has four setae on each 
side. The prothorax is small and has five long postero-marginal 
setae on each side (Figure 1d). There are three ctenidia on the 
ventral side of the third legs (Figure 1b). The legs are short and 
have two tarsal claws. The tarsal claws are strong and concave, 
and tapered in the tip. There is a unguitractor ventral side of the 
tarsal claws (Figure 1h). The abdomen is oval and relatively nar-
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row. Tergite IX has a long seta on each side. The posterior end of 
the abdomen is slightly indented in terminal. There are 14 short 
setae on the anterior margin of the vulvae opening. There are 37 
on the inner side and 38-40 on the outer side of the anus, which 
are relatively minute setae in a regular row (Figures 1h, i, 2a).

The male resembles the female but is shorter than the female in 
LM (Figures 2b, c). The occipital setae are very long. Prothorax 
has five long and three short setae on each side marginally. The 

prosternal plate has three setae, and the metasternal plate nine 
to thirteen setae. Post-spiracular setae are very long except on 
the IV abdominal segment. Tergum IX is without the anterior se-
tae. The genital sclerite has no postero-lateral projections. The 
penis is barbed. The head length is 0.36-0.41 mm; head width, 
0.45-0.50 mm; cephalic index, 1.15-1.38; thorax length, 0.32 mm; 
thorax width, 0.40-0.41 mm; abdomen length, 0.91-0.97 mm; ab-
domen width, 0.55-0.58 mm; total length, 1.58-1.66 mm.
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Figure 1. a-i. Photos of Colpocephalum nanum. (a) Female, LM. (b) Female, ventral, SEM. (c) Female, dorsal, SEM. (d) Female head, 
dorsal, SEM. (e) Female head, ventral, SEM. (f) Female antenna, sb: Sensilla besiconica, sc: Sensilla coeloconica, SEM. (g) Female, tarsal 
claws, unguitractor, SEM. (h) Female, abdominal end, ventral, SEM. (i) Female, abdominal end, ventral and dorsal fringes, SEM, original
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Figure 2. a-h. Photos of Colpocephalum nanum. (a) Female, abdominal end, ventral, SEM. (b) Male, ventral, light microscope. (c) 
Male, ventral, SEM. (d) Male, dorsal, SEM. (e) Male head, ventral, SEM. (f) Male thorax and abdomen, ventral, SEM. (g) Male tarsal 
claws, sp: spinous process, SEM. (h) Male abdominal end, ventral, SEM, original
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In SEM, the male is similar to the female but is shorter (Figures 
2c, d). The shape of the head and the morphologic characteris-
tics of the head are similar to that of the female (Figure 2e). Tibia 
III has a spinous process near the apex and two claws (Figures 
2f, g). The abdomen is relatively short and narrow. There are two 
setae row on the sternites. Post-spiracular seta IV is shorter than 
the others. VIII and IX sternites are fused. The anus is located in 
terminal (Figure 2h).

DISCUSSION

The species of Colpocephalum found on Falconiformes were 
discussed by Price and Beer (1). These authors recognized and 
discussed 25 species of Colpocephalum found in hawks in their 
paper. They stated that C. nanum is found on different species of 
buzzards, hawks, and falcons. However, they did not report C. na-
num in long-legged buzzard (B. rufinus). Price et al. (3) reported 
the hosts of this species as Accipiter (A.) cooperii, A. gentilis, A. 
melanoleucus, A. nisus, A. striatus, Buteo (B.) buteo, B. jamaicen-
sis, B. lagopus, B. lineatus, Circaetus cinereus, and Larus canus. 
According to the authors (1, 11, 12), this species was described 
in Larus canus by Piaget, but they also stated that this host infor-
mation is incorrect. Recently, C. nanum was retrieved from long-
legged buzzards and buzzards (B. buteo) in Turkey (4, 6-8).

Séguy (13) recorded that the length of C. nanum is 1.25 mm, and 
the host of this species is Larus canus. According to Martin-Ma-
teo (11) the length of C. nanum ranges between 1.26 and 1.44 
mm for males and 1.52 and 1.70 mm for females. In this study, 
the lengths of C. nanum specimens varied between 1.58 and 1.66 
mm in males and 1.76 and 1.94 mm in females.

There are some papers explaining relevant morphological char-
acteristics of some Ischnoceran, Amblyceran, or Anopluran lice 
species with LM and SEM (14-25). Although Clay (14) published a 
photo of the femoral comb of Colpocephalum spp., however, we 
could not find any description of C. nanum observed under SEM 
in literature. Clay (14, 15) gave very valuable information about 
the morphological characteristics of genus Menoponidae and 
the suborder Amblycera by using SEM in her papers. Clay (14) 
stated that the antenna has the scape, pedicel, and a flagellum 
with three segments; the last two in Amblycera are frequently 
fused to form a single segment. In addition to the sensory setae, 
there are sensory organs on the last two segments of the flagel-
lum or on the terminal segment only. The Menoponidae have 
a sensillum coeloconicum on each of the last two segments in 
the five-segmented antenna. The Boophidae and the Ricinidae 
also have this arrangement of the sensilla; the Laemobothriidae 
with four segments differ in having three sensilla on the termi-
nal segment. She also stated that there are a number of setae, 
sometimes cone shaped, and two sensilla, which seem to be sen-
silla coeloconicae on the terminal segment of the antenna (15). 
In this study, more than ten sensilla basiconica and two sensilla 
coeloconica were detected, one of them located on the tip, and 
the other on the lateral side of the last antennal segment. Clay 
(14) reported that many species have many outer dorsal setae 
on tibia I and only a few on tibiae II and III, while in others (Col-
pocepahlum complex), there were numerous marginal and sub-
marginal setae in this position. In this study, many marginal and 
submarginal setae on tibia I of C. nanum were detected as stated 

by Clay (14). Cope (26) stated that the tibiae of all the legs bear a 
spinous process near the apex in the Piagetiella (Tetropthalmus) 
spp. Some authors (14, 27) gave descriptions of tarsal claws of 
some species from the Menoponidae family. It has been stated 
that the unguitractor in the adult is in the form of two plates, and 
it is attached to the tendon-like apodeme of the retractor muscle 
of the claws. In this study, a spinous process was seen near the 
apex of tibia III, while the others were not examined in this posi-
tion, and the unguitractor was detected on the ventral sides of 
the tarsal claws. The authors (1, 4) reported that the anus indent-
ed dorsally, and the post-spiracular setae were very long in all 
abdominal segments, except segment IV. However, the number 
of setae on the dorsal and ventral fringes has not been stated. In 
this study, it was seen that the post-spiracular setae are very long, 
except in segment IV. In addition, there are 37 and 38 setae on 
the ventral and dorsal fringes, respectively.

CONCLUSION

SEM is more suitable for examining some morphological charac-
teristics that cannot be seen in detail with LM. SEM can be used 
in differential diagnosis, if morphologic characteristics of the lice 
species are very similar, and scientific works for examining certain 
details of morphologic characteristics of the lice species. On the 
other hand, male genitalia, which are an important morphologic 
characteristic in the identification of the lice species, cannot be 
examined by SEM. In addition, SEM is an expensive method for 
the identification of ectoparasites, and it cannot be found in ev-
ery lab. For these reasons, it is not used routinely.
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