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ABSTRACT. The use of electron microscopy in the parasitological reserches has been 
became an usual and necessary method wich is able to offer the main informations about the 
aspect of different morphological structures. In tis way it is obtained the certainties and precious 
data, especially for taxonomical studies. 

In our study we have making some trials to emphasize the morphological structures wich 
are more difficult to be surprised by conventional methods used until now. We described these 
structures with a taxonomical, physiological and ethological significance, and confirmed its 
according with other studies. The phenotypical study by E.S.E.M. was performed on the males 
and females and larvae of Dermacentor marginatus (Acari: Ixodidae).  
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Introduction 

The environmental scanning electron microscope 
(E.S.E.M.) is a direct descendant of the 
conventional S.E.M., but also permits wet and 
insulating samples to be imaged without prior 
specimen preparation. By this method it is able 
to investigate specimens in their natural state, 
without need for conventional preparation 
techniques that may produce unwanted artefacts 
in the sample. Also, this examination permits to 
identify and describe the morphological 
structures which are use as the keys for the 
identification of different genus and species. On 
the other hand, by this method, we have been 
obtained the original images of these arthropods, 
in our country. 

Material and methods 

The ixodide samples (males, females and larvae) 
from naturally infested animals were collected in 
the spring (april-may, 2003). The identification of 
species in the laboratory was performed by optic 
microscop and stereomicroscop. All samples were 
identified according to specific taxonomic keys 

[Feider (1965), Hoskins (1991), Keirans (1992) 
and Keirans and Robbins (1999)]. 

Samples of larvae were obtained in the laboratory, 
they hatching from the eggs of some of females 
engorgeed collected and kepted in the laboratory 
for oviposition at 27 ± 1ºC and 85% relative 
humidity. 

It was established the species Dermacentor 
marginatus (Sulzer, 1776; syn. D. reticulatus 
Fabricius, 1794; D. reticulatus Olenev, 1931) by 
the folowing diagnostic characters: 

- the basis capitulum rectangular dorsally; 

- anal grooves surronding anus posteriorly; 

- eyes and festoons present; festoons number 11; 

- palps about as long as basis capituli; palps short, 
broad or moderate, the second palpal segment 
about as long as broad;  

- coxa I to IV of males increase progressively in 
size;  

- in all species coxa IV is the largest;  

- male without plates or shields; 
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- coxa I bifid in both sexes;  

- spiracular plates suboval or comma-shaped, with 
an evident dorsal apophise; 

- usually ornate. 

After the identification of species, the samples of 
females, males and larvae were analyzed by the 
scanning microscopy with a XL-30-ESEM 
(Environmental Scaning Electron Microscope), 
in the laboratory BIOMAT, in Polytechnic 
University Bucharest, using the “bulk technic”. 
The samples were trated with glutaraldehide 
2,5% and  then binding on the holder by an 
electrono-conductive paste. The main 
morphological carachters with a taxonomical, 
physiological and ethological significance were 
examined. 

In the morphological study were analyzed and 
determined: 

- dimensions: the lengh and the broad of the 
idiosome, the length of the capitulum, the length of 
the palps; 

- the aspects of different morphological structures:  
of the porose areas of the females, of the dorsal 
scut, the presence  and the aspect of the eyes, the 
aspects of different segment of legs, shape of 
spiracular plates, presence and number of  
festoons. 

Results and discussions 

The female of Dermacentor marginatus 
presented next characters: 

- the scutum covering anterior portion of dorsum 
only, porose areas present; 
- the dorsal scutum ornamented (brightly 
coloured) and with a punctuations, more 
frequently in the lateral areas of the scutum:  large 
punctuations (scarce) and small punctuations 
(frequently) (fig. 1); 
- the flat eyes placed on the edge of the scutum;  
- length of body: 6,1 mm (unengorgeed females) 
to 17,3 mm (engorgeed females); broad: 3,2-10,4 
mm;  
- the posteriorly edge of aloscutum cutting up in 
11 festoons; 

▪ the capitulum (fig. 3): long from 774 to 948 
µm; the palps, short and broad, with not 
prominent external edge and 590-650 µm length; 
oval porose areas, with the long axes converged 
posteriorly; rectangulare basis of capitulum with 
large cornua; 
▪ on the ventral face of the idiosome (fig. 2):  
- coxa I bifid, with a short external spur;  
- the genital aperture with two external alae; 
- the canal groove crescently, and spiracular 
plates comma-shaped (fig. 4); 
- Hallers organ (fig. 5) – a complex sensory 
apparatus located on the dorsal surface of the 
tarsus of leg I; this is very important, as it is the 
primary organ for determining host loca-tion, 
and detecting host odors and pheromones; 
Hallers organ is present at all of stades. 

The male of Dermacentor marginatus presented 
next characters: 

- the scutum covering entire dorsum (fig. 6);  
- porose areas absent; 
- lenght of body, from 3,7 to 6,9 mm and broad, 
from 2,5 mm to 4,6 mm;  
- the marginal grove of scutum obviously; 
- the posterior  border cuted in 11 festoons (fig. 6); 
- capitulum the same as the female’s; 
- the legs long, coxa I deeply-cleft and coxa IV 
very large, blade axe shaped (fig. 7, 8);  
- pulvillus more short than the claws;  
- the pregenital area with longitudinale ridges (fig. 
8);  
- without adanale plates.           

The larva of Dermacentor marginatus presented 
next characters (fig. 9, 10): 

- three pairs of legs;  
- absence of genital aperture;  
- absence of spiracular plates;  
- lenght of the body: from 638 µm to 892 µm; 
- the dorsal scutum short, pentagonal-shaped; 
- capitulum short, with cornua moderately long; 
- posterior margin of basis capituli ventral convex 
and dorsal concave; 
- tars with pulvillus equal with the claws; tars I 
pointed dorsal.  
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Figure 1 
Dermacentor marginatus - female 

dorsal aspect  (E.S.E.M.) 

Figure 2 
Dermacentor marginatus - female 

ventral aspect  (E.S.E.M.) 

Figure 3 
Dermacentor marginatus - female, capitulum 

a. palp; b. porose area; c. basis capitulum  
(E.S.E.M.) 
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Figure 4 
Dermacentor 
marginatus - 

female, spiracle 
(E.S.E.M.) 

Figure 6 
Dermacentor marginatus - male 

dorsal aspect  (E.S.E.M.) 
 

Figure 5 
Dermacentor marginatus - female,  
tars I:  a. gheare; b. Hallers organ  

(E.S.E.M.) 
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Figure 7 
Dermacentor marginatus - male 

ventral aspect  (E.S.E.M.) 
 

Figure 8 
Dermacentor marginatus - male 

ventral aspect: a. coxa IV; b. anal aperture  (E.S.E.M.) 
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Figure 9 
Dermacentor marginatus – larva, 

dorsal aspect (E.S.E.M.) 

Figure 10 
Dermacentor marginatus – larva, 

ventral aspect (E.S.E.M.) 
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Conclusions 

1. A phenotipical study by environmental 
scanning electron microscope (E.S.E.M.) on 
the males, females and larvae of 
Dermacentor marginatus (Sulzer, 1776) was 
performed. 

2. The main morphological structures with a 
taxonomical, physiological and ethological 
significance were emphasized: capitulum, 
basis of capitulum, palps, dorsal scutum, 
porose areas, spiracular palets, Hallers organ. 
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