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Abstract:

BACKGROUND: Taxonomy and identification of the ticksin
the genus Hyalomma, the most significant vectors of animal and
human pathogen agents, have aways been debatable. Scientists
believethat variation within thetaxaof the genusHyalommaisthe
most important factor which causes misidentification.
OBJECTIVES: The purpose of this study is to identify valuable
characters for male H. anatolicum anatolicum by statistical
methods. METHODS: Tick specimens from 11 geographical
regions in Iran including Khuzestan, Lorestan, Sistan &
Baluchistan, Yazd, Southand Razavi Khorasan provincesaswell as
anidandin southern Iran were studied. Totally, 3 qualitativeand 9
guantitative characters were measured by a stereomicroscope
armed with scaled lens and the data were analyzed by SPSS
software. Also, coefficient of difference (C.D.) was calculated for
some important characters. Then, varied shapes of species were
drawn with adrawing tube connected to alight stereomicroscope.
RESULTS: Oneway ANOVA test revealed significant differences
among the quantitative charactersin 11 zones (p<0.001), also each
zone to another zone by LSD. No significant differences (p>0.14)
in the lateral grooves length/scutum length ratio character were
found. The C.D. value equal to 1.28, is a conventional level of
subspecific differencesbut islesser inthisstudy than thiscategory.
CONCLUSIONS: Thepresent study focused onthedeterminationa
quantitatively relative stable trait for differentiating H. a.
anatolicum. Therefore, lateral groove is introduced as a reliable
character for interspecific identification of species. Our study
supports this matter since the value of this character, relative to
scutum length in the under studied regions was not statistically
significant. This means that the variation range of the mentioned
character inthe specimensismuch limited.

I ntroduction

Hard ticks taxa of the genus Hyalomma (Acari:
Ixodidae) are the most significant vectors of animal
and human pathogen agents (Sonenshine et al.,
2002). Species status of hard ticks of the genus
Hyalommahas a historic scenario. First, C. L. Koch
(1844) erected this genus with 16 species, and
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Neumann (1911) lumped those to one species, H.
aegyptium, with 3 subspeciesand 3 probable species
(Koch, 1844; Neumann, 1911). Schulze with
Schlottke (1919, 1930) and hisfoll owers, for instance
Chodziesner (1924) and Kratz (1940), published
many series of papers and increased the number of
speciesup to 80 species, subspecies, formsand races
(Schulze, 1919; Schulze, 1930; Schulze and
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Schiottke, 1930; Chodziedner, 1924; Kratz, 1940).
Taxonomy andidentification of Hyalommaspp. have
awaysbeen debatable. Thereasonsfor thisclamare
thestudiesconducted by Del py (1936, 1946 and 1949)
inlran, Adler and Feldman-Muhsam (1948), aswell
as Feldman-Muhsam (1954, 1962). They improved
thechaotictaxonomicpositionof Hyalommathrough
biological methods in laboratory (Delpy, 1936;
Delpy, 1946; Delpy, 1949b; Delpy, 1949a; Feldman-
Muhsam, 1954; Feldman-Muhsam, 1962). More-
over, Hoogstraal (1956, 1959) elucidated some
taxonomic problemsrel ated to thisgenusand deduc-
ed that all these complexities in their nomenclature
and taxonomy are dueto extreme variability in their
relatively few morphologic characters because of
genetic instability and environmental geographic
exchanges. He states that Hyalomma probably
originated from Iran or southern Russia since we
observed the highest species richness in Iran and
adjacent countries (Hoogstraal, 1956; Hoogstraal
and Kaiser, 1959; Rahbari et a., 2007). Feldman-
Muhsam (1962) stated that great variation within
Hyalomma taxa created two different taxonomic
approaches among acarologists as splitting and
lumping of species (Feldman-Muhsam, 1962). The
small Anatolian Hyalomma, Hyalomma anatolicum
anatolicum(Koch, 1844) (SensuPomerantsev, 1946)
(Acari: Ixodidae) parasitizes all domestic animals
and isone of the most widely distributed Hyalomma
species in the old world, inhabiting semidesert,
steppe, and savanna biotopes in Bangladesh, India,
Nepal, al southern Republicsof theex-Soviet Union,
Pakistan and Afghanistan to Arabia, Mediterranean
areasof southeastern Europe, andAfricaalmosttothe
equator (Hoogstraal et al., 1981; Kaiser and Ho-
ogstraal, 1964). The taxonomy H. a. anatolicum is
confusing and species or subspecies rank of it was
discussed many years ago (Pomerantzev, 1950;
Hoogstraal and Kaiser, 1959; Feldman-Muhsam,
1962) and is now roughly confirmed as a distinct
species (Apanaskevich and Horak, 2005). The
diagnosis of some closely related Hyalomma taxais
based on a minority of variable characters, for
instance, cervical groovelengthfor segregation of H.
anatolicumfrom H. asiaticum, lateral groovelength,
central festoon and punctuation for differentiation of
H. a. anatolicum from H. marginatum (subspecies)
and arch character for differentiation of both
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debatable species H. a. anatolicum and H. a.
excavatum, which may cause misidentification in
sympatric populations. Thus, having quantitative
value of taxonomic characters may be useful in
preciseidentification of species(Mayr and Ashlock,
1991). Moreover, construction of an identification
key based on more quantitative datawill be possible
inthefuture. Thepurposeof the present investigation
isto identify valuable discriminating characters for
male specimens of H. a. anatolicum by statistical
methods. Also, we would like to explain morpho-
metric variability degree of some characters
previousy presented as vauable in the severa
Hyalommaidentificationkeys. Regardingtheobjects
of study, only characters which are useful for
differentiation of H. a. anatolicumto closely related
species were selected. This study was performed on
themales of H. a. anatolicum since the morphologic
characters of the females may be obscure when
engorged.

Material and M ethods

Atotal of 453field-collectedtick specimensfrom
11 geographical regionsinlranincluding K huzestan,
Lorestan, Sistan & Baluchistan, Yazd, South and
Razavi Khorasan provinces as well as anidand in
southern Iran were studied (Table 1). Ticks were
examined for preliminary identification of the H. a.
anatolicumby several Hyalommaidentificationkeys
(Hoogstraal, 1956; Kaiser and Hoogstraal, 1963;
Pomerantzev, 1950) and other related literature
(Apanaskevich and Horak, 2005; Delpy, 1936;
Hoogstraal and Kaiser, 1959; Mazlum, 1968). The
morphologic characters of the specimens were
measured by the calibrated stereomicroscope armed
withscaledlens(STEMI SR-ZEISS® Germany). The
measurements were analyzed using SPSS for
windows (version 16). The significance was
calculated at 5% level. Afterwards, varied shapes of
species in different geographic regions were drawn
with a drawing tube connected to a light
stereomicroscope. Finaly, aformulaafter Mayr et a
(1953) so-called coefficient of difference (C.D.)
(Mayr et a., 1953) for calculating overlap in the
character of lateral groove length to scutum length
ratio and cervical groove length/scutum length ratio
(themostimportant discriminating charactersof H. a.
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Tablel. Statistic of the Scutum parameters (at millimeter). * Least Significancedifference. Pvalueinall parametersissimilar (p<0.001).

Satistic
Parameter Zone No. Min. Max. SD Average *LSD
Scutum Iength | 51 2.43 353 0.26 2.97 ITLIVV,IX, X
I 62 2.29 3.79 0.27 3.03 I1L,V,IX
111 45 2.78 4.04 0.31 3.48 all zones
v 39 2.62 3.65 0.27 3.13 LIV X
\Y 50 2.52 3.61 0.24 3.14 LI VIEVILEXI
VI 57 2.39 3.88 0.29 3.03 I1LV,IX
VIl 30 241 3.48 0.27 2.95 ILIVV,IX, X
VI 30 2.33 3.42 0.28 3.05 I1L,1X
IX 40 2.82 3.73 0.24 3.23 LILHEVEVIT VI X
X 30 2.35 4.85 0.38 3.12 LIV X
XI 19 2.60 3.34 0.21 2.93 I1LIVVIX, X
Scutum width I 51 1.40 2.19 0.15 1.83 [T,V IX, X
I 62 1.46 2.29 0.18 1.87 IL,EX,X
11 45 1.77 2.83 0.25 2.27 all zones
v 39 1.44 221 0.15 1.88 I1L,IX
\Y 50 1.48 2.23 0.14 1.88 I1L,IX
VI 57 155 243 0.19 191 Il
VIl 30 1.19 2.14 0.35 1.83 ILEX,X
VI 30 151 2.14 0.14 1.88 I1L,1X
IX 40 1.75 2.37 0.15 1.98 [HERVINAVAVAVAI RVARE IO
X 30 1.59 2.19 0.17 1.97 LI VI X
Xl 19 157 2.16 0.15 1.85 I1L,IX,X
Scutum Iength/widthratio | 51 1.42 1.82 0.08 1.63 HTLVIEVILIX X
I 62 1.44 1.85 0.08 1.63 HELVIEVIIX X
111 45 1.40 1.69 0.07 1.55 LIV VI
v 39 1.49 1.96 0.09 1.66 HEVEVIEVIHT XX X
\Y 50 1.39 1.82 0.07 1.67 HEVEVILVIT XXX
VI 57 1.44 1.76 0.06 1.59 [HEMAYAYS
VIl 30 1.43 1.82 80.0 1.56 [HEMAYAYS
VI 30 1.50 1.79 80.0 1.61 [IINAAY
IX 40 1.17 1.85 0.23 1.59 [HEMAYAYS
X 30 1.42 1.81 0.09 1.57 [HEMAYAYS
Xl 19 1.47 1.75 0.07 1.58 V.,V

anatolicum) among populations was tested. This
equationisexpressed asfollows:

C.D.=(Mb-Ma)/ (SDat+SDb)

where Mb and Ma equal the average of two
populations. Also SDa and SDb equal the standard
deviation of population A and B which were
compared.

Although this study was conducted on quantitative
characters, nevertheless some qualitative characters
are important in diagnosing H. a. anatolicum to
closely related species, 3 qualitative characters
including arch, pigmentation of parma and caudal
depression, plus 9 quantitative characters related to
scutum, parmaand other parameterswere measured.

Results

Theresultsfor the quantitative character of H. a.
anatolicumaresummarizedin Tables1to 3. Oneway
ANOVA test revealed significant differencesamong
the quantitative characters in 11 zones (p<0.001),
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alsoeachzonetoanother zoneby Post Hoc Tests, e.g.,
L east Significance Difference (LSD). No significant
difference (p>0.14) in the lateral grooves length/
scutum length ratio character was found (Figure 3).
Variations in some characters are illustrated in
Figures. 1 and 2, parts | to IIl. Observation of
qualitative characters revealed the presence of three
qualitative characters in the specimens, which is
summarized in Table 4. The pigmentation of parma
wasahigh variablein different populations showing
sometypical specimensin Figure 4. Some datawere
missed in many zones, because a small number of
specimens were incomplete and crashed. LSD
between 11 zones showed considerabledifferencesin
scutum characters, for instancezonel X to other zones
(Tablel). Variationinthesize of parmalengthinour
study isvery different unlike parmawidth, whichis
roughly stable except in zone | (Table 2). The result
related theratio of cervical groove length to scutum
length and basis capitulum depression is much
anticipated, especialy in 1, 1ll (the former
character), I11 and XI (the latter character), whichis

179



Occurrence of morphologic variability in tick...

Hosseini-Chegeni, A.

Table2. Statistic of the parmaparameters (at millimeter). * Containing missing datainzonelll and I X. Pvalueinall parametersissimilar

(p<0.001).
Satistic
Par ameter Zone No. Min. M ax. SD  Average *LSD
*Parmalength I 51 0.10 021 0.03 0.15 ITT,VTIX,X
[ 62 0.06 0.27 0.03 0.14 HELIVVEVIEVIT XX
11 14 0.10 0.31 0.05 0.19
\Y 39 0.12 0.21 0.02 0.16 IV
\Y 50 0.10 0.19 0.02 0.15 HVILIEX X
VI 57 0.12 0.19 0.03 0.18 LILIV,VVILVITXI
VIl 30 0.08 0.17 0.03 0.16 L1V
VIl 80 0.08 0.17 0.03 0.16 L1,V
X 39 0.12 0.18 0.02 0.17 (HINITAY
X 30 0.12 0.18 0.03 0.17 (HINITAY
XI 19 0.10 0.17 0.03 0.16 11,VI
*Parmawidth I 51 0.10 0.17 0.84 0.14 all zones
[ 62 0.10 0.27 0.04 0.19 |
11 44 0.12 0.39 0.05 0.19 |
\Y% 39 0.16 0.29 0.03 0.15 |
Y, 50 0.12 0.29 0.03 0.19 |
VI 57 0.10 0.27 0.03 0.19 I
VIl 30 0.10 0.23 0.02 0.18 |
VIl 30 0.12 0.23 0.02 0.18 |
I1X 39 0.16 0.27 0.02 0.20 |
X 30 0.16 0.29 0.03 0.21 |
XI 19 0.14 0.27 0.03 0.19 |
*Parmalength/width ratio I 51 0.06 1.60 0.40 0.50 all zones
[ 62 0.55 1.29 0.02 0.83 LTV
11 44 0.50 1.67 0.28 0.95 LILIV,V
Y 39 0.46 125 0.17 0.18 LTV
Vv 50 0.46 1.33 0.20 0.78 LITLVI
\ 57 0.64 1.80 0.20 0.96 LIV, X
Vil 30 0.36 1.29 0.20 0.88 |
VIl 30 0.36 1.13 0.15 0.88 |
I1X 39 0.55 122 0.14 0.87 I
X 30 0.54 122 0.16 0.84 I,VI
XI 19 0.43 1.14 0.19 0.86 |

quite significant (Table 3). The coefficient of
difference was calculated for some characters. For
instance, C.D. between two populations |1l and VIII
for cervical grooves length/scutum length ratio and
C.D. between two populations | and VII1 for lateral
grooveslength/scutum length ratio was respectively
1.07 and 0.80, which is in the category joint non-
overlappercent(Mayretal.,1953; p146). Thismeans
that the value is below the level of conventional
subspecific distinctness. The results for other zones
and characterswere al so cal cul ated, but not shown.

Discussion

The coefficient of difference was calculated to
evaluate the variability of different characteristics,
which was also an indicator of the homogeneity of
samples. The calculation of C.D. is particularly
useful when comparabl e samplesof the same species
collected from different localities are investigated
(Mayretal., 1953). Thevalueof C.D. equal to 1.28is
a conventional level of subspecific differences.
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Howeverinthisstudy, itislessthanthiscategory. The
present study emphasized the determination of a
quantitatively relative stable trait (taxonomic
character) to differentiate H. a. anatolicum from
closely related taxa such as H. asiaticum asiaticum,
H. marginatum (subspecies) and H. a. excavatum.
Another goal was to confirm some qualitative
charactersperformedinthepreviousstudiesabout H.
a. anatolicum. There are few studies based on the
methods that involve the comparison and measure-
ment of morphologic characters in the genus
Hyalomma (Delpy, 1936; Delpy, 1937b; Delpy,
1937a; Mazlum, 1968; Chaudhuri, 1970) as the
measurement of those charactersisdifficult and time
consuming. Besides, these characters are few,
asymmetric and obscure. For instance, in the present
study, determination of the numerical value of apair
of cervical grooves (due to their asymmetry or
presence of short lateral furrows and additional
depressions) and lateral grooves (that may some-
timesbeseentoformalineof punctuations) wasvery
difficult. Delpy (1936, 1937a) described all the

1JVM (2012), 6(3):177-186



Hosseini-Chegeni, A.

Iranian Journal of Veterinary Medicine

Table 3. Statistic of the other quantitative parameters (at millimeter). * containing missing datain zonelV, VI, VIl and I X. **containing
missing datain zonel. Pvalueinall parametersissimilar (p<0.001).

Satistic
Parameter Zone No. Min. Max. SD Average *LSD
*Basiscapituli depression I 51 0.00 0.06 0.01 0.02 VIV

I 62 0.00 0.08 0.01 0.03 all zonesexcept |11
Il 45 0.02 0.06 0.01 0.03 all zonesexept 11
v 38 0.00 0.04 0.00 0.02 1,111
\% 50 0.00 0.06 0.00 0.02 [0

\ 56 0.02 0.06 0.00 0.02 1,111

VII 29 0.02 0.04 0.00 0.02 I

VI 30 0.01 0.04 0.00 0.02 I
IX 39 0.02 0.04 0.00 0.02 1,111
X 30 0.00 0.04 0.00 0.02 [0
X1 19 0.02 0.04 0.00 0.02 [0

**cervical grooveslength/scutum
?ength i) | 49 0.25 051 006 033 HLVITXI

I 62 0.21 0.45 0.05 0.32 LV VIEVIHXI
Il 45 0.26 0.80 0.10 0.42 all zones
AV 39 0.23 0.45 0.04 0.31 1LV VIEXI
\% 50 0.23 0.57 0.07 0.34 LTIV VXXX
VI 57 0.25 0.51 0.05 0.35 LTIV XXX

VII 30 0.20 0.46 0.06 0.32 H1LVIXI

VI 30 0.19 0.39 0.03 0.28 LGV VIEVILEX X
IX 40 0.26 0.45 0.04 0.31 LV VIEVIHIXI
X 30 0.24 0.43 0.05 0.31 11,V VI XI
XI 19 0.30 0.83 0.13 0.56 all zones

Table 4. The presence of qualitative parametersin the studied
specimens. |: specimens with qualitative parameter. II:
specimenswithout qualitative parameter. * containing missing
datainal qualitative parameters except arch.

Qualitativeparameters

“Grou Arch  Pigmented parma Caudal depression
P (No) (No.) (No.)
I 61 318 90
i 392 134 361

parasitic stages of H. dromedarii by measuring the
length and width of scutum, basis capitulum, palpi 11
and Ill, and spiracular plate in addition to some
comparativecharacters(Delpy, 1936; Delpy, 1937a).
He also reported the range of variation in the
morphologic characters of H. schulzei, e.g., length
and width of corpse, corpse length to capitulum
length ratio and IV genua length ratio and the other
characters (Delpy, 1937b). Hoogstraal (1956)
reported the range of variation in subanal shields of
the reared H. a. anatolicum (Hoogstraal and Kaiser,
1959). Mazlum (1978), after studying many
Hyalomma specimens, cametotheconclusionthat H.
asiaticumasiaticummay occurinlranandfocusedon
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some quantitative characters (especially scutum
length) that arevaluablefor thedifferentiation of this
specieswiththreeother closely relatedtaxaincluding
H. a. anatolicum, H. a. excavatumand H. dromedarii
(Mazlum, 1968). Scutum size (body length in
literature) in the genus Hyalomma is variable and
could not be considered as a valuable character as
showninthepresent study. Thisissuewasconfirmed
in many Hyalomma identification keys (Apana
skevich and Horak, 2005; Hoogstraal, 1956;
Hoogstraal and Kaiser, 1959; Hoogstraal et al.,
1981). Our observations show that some popul ations
of H. a. anatolicum were smaller, frailer or more
robust than the other populations. This phenomenon
is discovered in Kaiser-Hoogstraal's study. They
stated that populations of H. a. anatolicum in
Afghanistan and eastward, eastern Turkey and Iran,
are smaller and frailer than the other parts of Turkey
and aresas to the west. Also, a certain proportion of
individuals in many samples is exceptionally long
and narrow (Kaiser and Hoogstraal, 1963). Kaiser
and Hoogstraal (1964) expressthat thisis especially
true for H. a. anatolicum, H. dromedarii and H.
aegyptiumwhich are non-endemic speciesintroduc-
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Figure 1. Hyalomma anatolicum anatolicum, dorsal view;
variationinmorphologiccharacters: part|: variationincervical
groove/scutum length ratio, from left to right short,
intermediate and tall representative specimens. part Il:
variationin parmalength, from left toright short, intermediate
and tall representative specimens. part I11: variation in parma
width, from left to right narrow, intermediate and wide
representative specimens. original .

ed to Indian subregion (Kaiser and Hoogstraal,
1964). The median festoon (parma) is a suitable
segregating character for interspecific discrimin-
ation of Hyalomma taxa. However, variation in its
size, shape, and color was considerable (Hoogstraal,
1956; Adler and Feldman-Muhsam, 1948). For
example, parma is not seen in the representative
specimens of H. marginatum (subspecies) unlike H.
a. anatolicum. Thesize of parmaisremarkably large
and subrectangular in H. schulzei and may be
triangular in its closely related taxa, e.g., H.
dromedarii (Hoogstraal, 1956) and is very small in
other taxa (Hoogstraal et al., 1981). Mazlum (1978)
considered that parmaisamultishaped character that
may besuitablefor thedistinction of threeHyalomma
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Figure 2. Hyalomma anatolicum anatolicum, dorsal view;
variationinmorphologic characters: part |: variationin scutum
length, from left to right short, intermediate and tall
representative specimens. part |1: variation in scutum width,
fromleft to right narrow, intermediate and wide representative
specimens. part I11: variation in basis capituli dorsoposterior
depression, from | eft to right smooth, semi smooth and ridged,
semi deep and deep representative specimens. original.

species. He observed oval, oval, subtriangular and
subrectangular shapes in H. a. anatolicum, H. a.
excavatum, H. asaticum asiaticum and H.
dromedarii, respectively (Mazlum, 1968). Variation
inthe size and shape of parmaH. a. anatolicumisan
important factorinitsmisidentification. Generaly, in
the previous study, the color of parma in H. a.
anatolicum was almost invariably pale (Hoogstraal
and Kaiser, 1959); however, itissometimesdark and
may cause misi-dentification with H. marginatum
(subspecies) in which the color of parma is dark.
Adler and Feldman-M uhsam (1948) used pigmented
and unpigmented parma character in the Palestinian
Hyalommaidentificationkey. They believedthat this
character could separate H. marginatum from the

1JVM (2012), 6(3):177-186
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Figure3. Thediagramrel atedto comparisonof character | ateral
grooveslength/scutumlengthratio (L L SLR) in11 zones, upper

and lower level of bars show standard deviation range.

other species, eg., H. savignyi (now H. a.
anatolicum) (Adler and Feldman-Muhsam, 1948).
The basis capitulum depression (depth between
cornua) is a specific character for H. asiaticum.
Pomerantzev (1950) considered this character for
discriminating H. asiaticumfrom H. anatolicum, but
stated moreconcaveand slightly concaveambiguous
phrases for the two species, respectively, which is
obscure therefore identification may be subjective
(Pomerantzev, 1950). Kaiser and Hoogstraal (1964)
used the depth of this character plusitsangularity or
smoothness for the diagnosis of H. asiaticum
asiaticum from H. a. anatolicum, respectively
(Kaiser and Hoogstraal, 1964). In the present study,
we measured this character quantitatively and
obtained the range of numerical variations. Thearch
(bridge-like extension, pons or fusion of paraparmal
festoons) isaqualitativecharacter whichisdebatable
for theidentification of two closely rel ated speciesH.
a. anatolicum and H. a. excavatum (Apanaskevich
and Horak, 2005; Hoogstraal and Kaiser, 1959). In
the former species, this character is not seen as a
connectionof pair festoons!| anteriorly andisusually
seen asanarrow smooth or warty areain position of
posteromedian groove to parma connection. But, in
the latter species, the semicircle bridge-like
extension or usualy the fusion of paraparmal
festoons may be obviously seen (Hoogstraal and
Kaiser, 1959). Adler and Feldman-Muhsam (1948)
studiedthearch characterintick H. savignyi (now=H.
a. anatolicum). They believed that arch is a very
important trait that causesthemisidentification of the

1IVM (2012), 6(3):177-186
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closely related Hyalomma species (Adler and
Feldman-Muhsam, 1948). Hoogstraal (1956) report-
ed areared Egyptian Hyal omma speciessimilar toH.
excavatum whose caudal area may be concave. He
stated that the depression of the posterior part of the
scutum between two smooth lateral ridgesin typical
specimens of H. a. anatolicum may be strong
(Hoogstraal, 1956). It is well known that caudal
depressionistypically characteristic to someclosely
related Hyalomma, e.g., H. asiaticumasiaticumand
H. dromedarii. I nterestingly, this character may also
beseeninsome populationsof H. a. anatolicum. The
lateral grooveisareliable character for interspecific
segregating of someHyalommataxa, especialy H. a.
anatolicum (Delpy, 1936; Hoogstraal, 1956; K aiser
and Hoogstraal, 1964; Serdyukova, 1956). The
present investigation supports the results of these
studies since the value of this character relative to
scutumlengthinall study regionswasnot statistically
significant. Thismeansthat the range of variation of
this character in the understudied specimensis quite
limited. Our goal from studying this important
character wasto obtainanumerical valueforitthatis
qualitatively described in many Hyalomma identifi-
cation keys through expressions, e.g., "lateral gro-
oves not extending beyond the posterior third of the
scutum” or "lateral grooves short, not reaching
central third of the scutum", which are ambiguous
explanations (Apanaskevich and Horak, 2005;
Delpy, 1936; Hoogstraal, 1956; Kaiser and Ho-
ogstraal, 1964; Serdyukova, 1956). Hoogstraa
(1956) believed that lateral groove length is an
important character for discriminating the genus
Hyalomma (Hoogstraal, 1956). However, Pomerantzev
(1950) aswell asAdler and Fel dman-Muhsam (1948)
never mentioned this character in their Hyalomma
identification keys (Adler and Feldman-Muhsam,
1948; Pomerantzev, 1950).

The cervical grooves like the lateral grooves
described through expressions, e.g., "cervical gro-
oves short, not reaching mid-scutum" or "cervical
groovesare seen asslight depression” that are vague
descriptive statements. This study considers the
length of the cervical grooves quantitatively as the
length of this character in the specimens was
statistically significant, and thischaracter isvariable
in different populations of H. a. anatolicum. Kaiser
and Hoogstraal (1964) emphasized the elongation
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and depth of cervical grooves for H. asiaticum
asiaticum in comparison with H. a. anatolicum
(Kaiser and Hoogstraal, 1964), while Pomerantzev
(1950) did not stateit for length of cervical grooves,
but considered the depth of this character as a
valuable taxonomic feature (Pomerantzev, 1950). In
the present study, we observed a number of
specimens of H. a. anatolicum with longer cervical
grooves. It seemsthat thelength of thischaracter may
not beareliabletaxonomic character unlikeitsdepth
which may beuseful.

Conclusion

Asaresult, diagnosis of Hyalomma spp may not
becompl etely correct unlessthetaxonomist observes
many specimens from species and is familiar with
taxonomic traits, features or characters and their
variation in the geographical distribution area. The
range of variation in the quantity of the charactersin
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1 Sl S A
Figure4. Hyalomma anatolicumanatolicum, dorsal view; variation in pigmentation of parma, part |: pale, part 2: semi pale, part 3: semi
dark, part 4: dark (may be misidentified to H. marginatumgroup). original.

H. a. anatolicum suggests that key construction for
Hyalomma species must be dependent on a
comprehensive morphometric study conducted on
theHyalommataxa, at least, all over Iran. Moreover,
recently Haller'sorgan that issituated ontarsuslegs|
of al ticks was studied on three closely related
Hyalomma including H. a. anatolicum, H. a.
excavatumand H. asiaticumasiaticum (unpublished
data), and good results were obtained. Thus, we
recommended this character be studied in other
Hyalomma spp.

Acknowledgement

Our sincere thanks go to the staff of Iranshahr
Health Research Center, especidly Dr. M
Nateghpour, M. Doleh (Qeshm Health Center), H.
Mirzgjani, (Sarakhs Health Center), A. Gerami
(Faculty of Veterinary Medicine, University of
Tehran) and S. A. Ahmadi, Dr. Taheri (Razi Vaccine

1JVM (2012), 6(3):177-186



Hosseini-Chegeni, A.

& Serum Research I nstitute of Khuzestan Province),
Iranshahr Health Research Center for offering
valuabletick specimens. Wearealsoindebted to Ms.
F. Shirzaiiyan-Zaroni for her love and support.

References

1. Adler, S., Feldman-Muhsam, B. (1948) A note on the
genus Hyalomma Koch in Palestine. Parasitology.
39: 95-101.

2. Apanaskevich, D.A., Horak, |.G. (2005) The genus
Hyalomma Koch, 1844. 1. Taxonomic status of H.
(Euhyalomma) anatolicum Koch, 1844 and H. (E.)
excavatum Koch, 1844 (Acari: Ixodidae) with
redescriptions of all stages. Acarina. 13: 181-197.

3. Chaudhuri, R.P. (1970) Description of the immature
stages of Hyalomma (Hyalommina) kumari Sharif,
1928 (Acarina: Ixodidae) and redescription of the
adults, with notes on its hosts and distribution.
Parasitology. 61: 43-53.

4. Chodziedner, M. (1924) Beitrége zur Kenntnis der
Zecken mit besonderer Berlcksichtigung der
Gattung Hyalomma Koch. Zool Jahrb. p. 47.

5. Delpy, L.P. (1936) Notes sur les Ixodidés du genre
Hyalomma (Koch). Ann Parasitol Hum Comp. 14:
206-245.

6. Delpy, L.P. (1937a) Description de Hyalomma
dromedarii (Koch 1884) morphologie de lalarve et
de lanymphe. Ann Parasitol Hum Comp. 14: 481-
486.

7. Delpy, L.P. (1937b) Notes sur les I xodidae du genre
Hyalomma Koch Il. Hyalomma schulzei Olenev
1931. Ann Parasitol Hum Comp. 14: 419-430.

8. Delpy, L.P. (1946) Révision par les voies expéri-
mentales du genre Hyalomma C. L. Koch, 1884
(Acarina. Ixodoidea. Ixodidae). Note préliminaire.
Archl'lnst dHess. 2: 61-93.

9. Delpy, L.P. (1949a) Essai critique de synonymie du
genre Hyalomma C. L. Koch 1844 depuis Linng,
1758. Ann Parasitol Hum Comp. 24: 464-494.

10. Delpy, L.P. (1949b) Révision par les voies expéri-
mental es du genre Hyalomma C. L. Koch, 1884. 2e
partie. Ann Parasitol Hum Comp. 24: 97-109.

11. Feldman-Muhsam, B. (1954) Revision of the genus

1IVM (2012), 6(3):177-186

Iranian Journal of Veterinary Medicine

Hyalomma |. Description of Koch's types. Bull Res
Counclsr. 4: 150-170.

12. Feldman-Muhsam, B. (1962) Revision of the genus
Hyalomma I1l. H. lusitanicum Koch and H.
anatolicumK. Parasitology. 52: 211-219.

13. Hoogstraal, H. (1956) African Ixodoidea. |. Ticks of
the Sudan (with special reference to Equatoria
Province and with preliminary reviews of the genera
Boophilus,Margaropus and Hyalomma). Washington
DC, USA.

14. Hoogstraal, H., Kaiser, M.N. (1959) Observation on
Egyptian Hyalomma ticks (Ixodoidea, Ixodidage).5.
Biological notes and differences in identity of H.
anatolicum and its subspecies anatolicum Koch and
excavatum Koch, among Russian and other workers.
Identity of H. lusitanicum Koch. Ann Entomol Soc
Am. 52: 243-261.

15. Hoogstraal, H., Wassef, H.Y., Buttiker, W. (1981)
Ticks (Acarina) of Saudi Arabia. Fam. Argasidae,
Ixodidae. Fauna Saud Arab. 3: 25-110.

16. Kaiser, M.N., Hoogstraal, H. (1964) The Hyalomma
ticks (Ixodoidea: Ixodidae) of Pakistan, India and
Ceylon, with keys to subgenera and species
Acarologia. 6: 257-286.

17.Kaiser, M.N., Hoogstraal, H. (1963) The Hyalomma
Ticks (Ixodoidea, Ixodidae) of Afghanistan. J
Parasitol. 49: 130-139.

18.Koch, C.L. (1844) Systematische Ubersicht tiber die
Ordnung der Zecken. Archiv fir Naturgeschichte 10:
217-239.

19.Kratz, W. (1940) Die Zeckengattung Hyalomma
Koch. Parasitol Res. 11: 510-562.

20.Mayr, E., Ashlock, PD. (1991) Principle of
Systematic Zoology. McGraw-Hill, New York,USA.

21.Mayr, E., Lindey, G, Usinger, R.L. (1953) Methods
and Principles of Systematic Zoology. McGraw-Hill,
New York, USA.

22.Mazlum, Z. (1968) Hyalomma asi aticum asiaticum
Schulze and Schlottke, 1929. Its distribution, hosts,
seasonal activity, life cycle, and rolein transmission
of bovine theileriosisin Iran. Acarologia. 10: 437-
442,

23.Neumann, L.G. (1911) Ixodidae. Berlin: Verlag von
R. Friedlander und Sohn.

24. Pomerantzev, B.l. (1950) Fauna of USSR arachnida:
Ixodid ticks (Ixodidae). Moscow: Zoological
Institute Akademii Nauk USSR.

25. Rahbari, S., Nabian, S., Shayan, P. (2007) Primary

185



Occurrence of morphologic variability in tick...

report on distribution of tick faunain Iran. Parasitol
Res 101 Suppl. 2: S175-177.

26.Schulze, P. (1919) Bestimmungstabelle fir das
Zeckengenus Hyalomma Koch. Sitzungsber Gesel -
Ischaft Naturforsch Freunde Berlin. 5: 189-196.

27. Schulze, P. (1930) Die Zeckengattung Hyalomma 1.
(H. aegyptium L., Detritum P. Sch., Volgense P. Sch.
U. Schlottke, H. scupense P. Sch. und H. uralense P
Sch. U. Schlottke). Parasitol Res. 3: 22-48.

28. Schulze, P, Schiottke, E. (1930) Bestimmungstabel -
len fur das Zeckengenus Hyalomma Koch s. str.
Sitzungsber Abhandlungen Naturforsch Gesellschaft
Rostock. 2: 32-46.

29. Serdyukova, G.\V. (1956) Ixodid ticks of USSR fauna.
Zool Inst Akad Nauk SSSR. [Translation from
Russian]. 64: 79-84.

30. Sonenshine, D.E., Lane, R.S., Nicholson, W.L.
(2002) Ticks (Ixodida). In: Medical And Veterinary
Entomology. Mullen, GR., Durden, L.A. (eds.).
Academic Press. USA.

186

Hosseini-Chegeni, A.

1JVM (2012), 6(3):177-186



Abstractsin Persian Language

WYIAS X o)lais 8 )53 IYAY (gl sal3 o aliea

Hyalomma anatolicum anatolicum &5 ,> <5 59l 999+ § 95 59 52
(Acari: IxodidaeRhipicephalinae)

V. . A \ .

St als | o Lt Akl 1S5 s
<0l okt (ol J Sl (655 5LES g pr palin olidions 5550 ()
.'glj,gl(b}\._f('g)\;aml.sdj)_,wamﬁb‘ﬁk‘slﬁfa’;(r

(VWA sle 53 TV 1l iads « WY slo fpay 558 YV sellie il )

N

1 Oy Ol Sl bt Jolse Sl JB (2 585550 45 H y 2lOMINA yuizr (5sS sloli o 5i9msS 5 - llne din
andllan (3l ot . ansl dign) 2l 53 ol s yioen S 3l 5l 4355S 55 6 5253 A5 Kikitine () lione - s 03535 s Eoxy g
o diges & gose 3 1,5 gy .ol g lel sl b g, loslazwl LH. anatolicum anatolicum slas ¢l i) bolio ololis
©Z 00T S (rred ((§9:20) 5 (25 Gl 5 Ol sl s Gl el ) iy s> ol Ll )3 (2Ll dilaie)) 5]
Lo g5 ooald g (658 031051 g e i 4y a0 o 98w g ySo 5wl Lo 55 oS o Aol jodr &y aS o ¥V IS jsbo s b andllan o
e siste JISI L - 433,8 dsslono e lis 51 (S 0 (6l s o 8 (pmizrad S0B 0313 1,3l 550 SPSS 1581 65
Slio (33 513 sine BN 43, (S 6y 55 Teruns £ gl a5 o gy ySopo g yinsl Ay o s 3 lg) Al 4y L g
Jsb s (S s cins )5 ()15 ime AW 101 GLISLSD s law 55,500 4B L as Uy 5 5 (<o /+0) ) 4 B)) )5 (S
4, 18e ol 3l sreS asdlan eyl 3 Lol o (614365 105 NS 61 im prans) /YA L ol s ol paaiS oy (P /VF ) it 003 p 55!
el LSBH. a. anatolicum )8l gl oS ) 51 ol Gl S s (610045 po > dalllae 1 log (6 S 4o el owd
ely3 A5 g0 (Syme H yalomma slaaisS > 5 14385 i )bl slpslazel LB cio S5 plsis 4]y (o8lr Lo ol ol
s),ndums,o});)s.&]l&Bém)sgpéwmw.pwl.c,wlo_\m)luzmd)bﬁbbd}lPg,SuJJ}Job.MLan)am&l

ol 03505 s Lo aslllas

& 95 ¢S Sluo oS lhs Sy ie g8 g0 dnlllas o ) ol « H yalomma anatolicum anatolicum : gsJS slaojls

Email: abdasad2003@yahoo.com +AN(ZZ\)XXNNN 1 jlas +AN(F PN XXARY st ) 5 fanns oienn 30

205



