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Introduction
The genus Drusus Stephens, 1837 belongs to the 
subfamily Drusinae Banks, 1916 (Waringer & 
Graf 1997) as a part of the species-rich family 
Limnephilidae Kolenati, 1848. Many species of 
this genus represent regional endemics or micro-
endemics, each distributed in a single mountain 

range in Europe and Asia Minor (Malicky 1979, 
1983, de Moor & Ivanov 2007, Graf et al. 2008). 
The total number of the species within the genus 
Drusus is estimated at about 95 (Hickin 1967, 
Oláh 2010, 2011, Malicky 2004, Oláh & Kovács 
2013, Oláh et al. 2015, Previšić et al. 2014, 
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Ibrahimi et al. 2015a, 2016a, Vitecek et al. 2015a, 
2015b, 2015c), although some authors (Oláh et al. 
2017) have suggested that this number is higher. 
Therefore, Drusus is a highly diverse genus of the 
family Limnephilidae. In addition, due to its unique 
ecological demands, the genus Drusus represents 
one of the most challenging and interesting groups 
of trichopterans. Many species of it are endemic to 
high-mountain areas (Marinković-Gospodnetić 
1976, Vitecek et al. 2015a, 2015b, Ibrahimi et al. 
2016d) and inhabit springs, mountain streams and 
rivers at high altitudes, usually at low water tem-
peratures with small annual variations (Kucinić et 
al. 2010). These ecological preferences determine 
their distribution patterns and initiate isolation of 
mountain populations (Marinković-Gospodnetić 
1976, Kučinić et al. 2014, Previšić et al. 2009) 
resulting into high rates of speciation (Kumanski 
1988, Malicky 2004, 2005, Marinković-
Gospodnetić 1979).

The main knowledge on the caddisfly fauna of 
North Macedonia has derived from a small num-
ber of studies from the previous century and the 
beginning of this century (Radovanović 1943, 
Botošâneanu 1960, Pavlovski 1984, 1991, Arsov 
1991, Kumanski 1997, Kumanski & Malicky, 
1999, Vitecek et al. 2015a, Kučinić et al. 2016, 
Waringer et al. 2015). Further information on the 
diversity of the Trichoptera in this country has been 
presented by various studies targeting at the ex-
amination of the caddisfly diversity of the Balkan 
Peninsula (Oláh 2010, 2011, Oláh et al. 2013a, 
2013b, 2014, 2015, 2018, Oláh & Kovács 2013, 
2014, Kučinić et al. 2016, Vitecek et al. 2015b, 
2015c). However, a complete and comprehensive 
study of the North Macedonian caddisfly fauna has 
not been carried out till present. 

Previous faunistic studies have revealed nine 
species of the genus Drusus in North Macedonia: D. 
plicatus Radovanović, 1942, D. biguttatus (Pictet, 
1834), D. vernonensis Malicky, 1989, D. botosane-
anui Kumanski, 1968, D. discolor (Rambur, 1842), 
D. discophorus Radovanović, 1942, D. macedonicus 
Schmid, 1956, D. krpachi Kučinić, Graf & Vitecek, 
2015 and D. tenellus (Klapalek, 1898). Some of 
them have become the main subject of additional 
investigations (Previšić et al. 2014, Vitecek et al. 
2015b, Kučinić et al. 2016, Waringer et al. 2015, 
2016). In line with the effort to contribute in reveal-
ing the diversity of the Macedonian caddisfly fauna, 
some studies used also molecular methods, since the 
importance of molecular markers for the identifica-
tion and delimitation of taxa has increased during 

the past two decades (Hebert et al. 2003a, 2003b, 
Hajibabaei et al. 2005, Cywinska et al. 2006, 
Hubert et al. 2008, Vitecek et al. 2017). Using mo-
lecular approaches, Macedonian samples of D. bo-
tosaneanui have been involved in the examination 
of the phylogenetic relationships of D. balcanicus, 
D. botosaneanui, D. serbicus and D. tenellus (see 
Waringer et al. 2015). Further studies (Waringer 
et al. 2016, Kučinić et al. 2016) have linked larval 
stages and adults of certain Drusus spp. using partial 
sequence the mitochondrial cytochrome oxidase I 
gene (mtCOI).

The aims of the present study are to contrib-
ute to the knowledge of the caddisfly diversity in 
the Republic of North Macedonia and to provide 
information on the distribution of D. osogovicus in 
the country and in the adjacent areas of the Balkan 
Peninsula. In addition, we comment on the ecologi-
cal preferences and emergence patterns of the spe-
cies, confirm the identification based on morpho-
logical characters and DNA barcode.

Materials and Methods
Study area
Samples of D. osogovicus were collected at four 
localities in the Republic of North Macedonia (Fig. 
1). Two sampling sites (Fig. 2a, b) represent the 
Duracka River Spring and Duracki Potok (Duracki 
Stream), the latter being a small mountain stream 
flowing into the same river. Both localities are situ-
ated in the north-eastern part of the country, in the 
forest zone of the Osogovo Mountain (protected 
area within the Emerald Network) at 1608 m a.s.l. 
and 1498 m a.s.l., respectively. The third and fourth 
sampling sites (Fig. 2c) represent secluded moun-
tain streams in the forest zone at altitudes of 1380 
and 1400 m a.s.l. located above Brodec Village 
and in Tanushevci Village on Karadak Mountain 
(Skopska Crna Gora) in the northern part of the 
country. Detailed information about the sampling 
localities and sex ratio of collected specimens is 
presented in Table 1. The water temperature at the 
first two localities on Osogovo Mt. during the stud-
ied period was 6°C (Spring of Duracka River) and 
9°C (Duracki Potok) while it was 8°C at the sam-
pling localities on Karadak Mt. All four localities 
are situated in the forest zone of Osogovo Mt. and 
Karadak Mt., characterised with cold water, sandy 
bottom accompanied with rocks covered with moss 
and well-developed riparian vegetation, which cor-
respond with the typical ecological preferences of 
Drusus spp.
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Sampling
Adult caddisflies specimens were collected using 
ultraviolet (UV) pyramid light trap. The trap was 
placed on the stream bank after dusk and operated 
for app. 60 minutes. The sampling was conducted 
monthly during the period June 2017 – May 2018 
at both localities on Osogovo Mt. and in June and 
July 2017 on Karadak Mt. The collected material 
was preserved in 96% ethanol and transported to 
the Laboratory for Invertebrate Zoology, Institute 
of Biology, Skopje, Republic of North Macedonia 
as well as to the Laboratory for Zoology, Faculty of 
Biology, Prishtina, Kosovo. 

Taxonomical identification based on 
morphological characters
Macrophotography and assessment of morphological 
characteristics of adult specimens were carried out 

by Nikon SMZ745 stereomicroscope and Nikon DS-
Qi2 camera following KOH-treatment as proposed 
in Malicky (2004) using appropriate identification 
keys (Kumanski 1988, Malicky 2004). The nomen-
clature follows Nielsen (1957) (for Limnephilus 
flavicornis Fabricius, 1787) using the simplifying 
terms “superior appendages” for the lateral process-
es of segment X (cerci sensu Snodgrass 1935), and 
“intermediate appendages” for the sclerite and the 
anterior process of segment X (“paraprocts” sensu 
Snodgrass 1935). All collected specimens were 
deposited in the Macedonian National Collection of 
Invertebrates (MNCI), Skopje (North Macedonia), 
the Laboratory of Zoology at the Faculty of Natural 
and Mathematical Sciences in Prishtina (Kosovo) 
and in the trichopterological collection of M. Kučinić 
in Zagreb (Croatia).

Table 1. Details on the sampling sites and the sex ratio of collected specimens. Abbreviations of names of collectors: 
AB = Astrit Bilali; HI = Halil Ibrahimi; JH = Jelena Hinić; MK = Mladen Kučinić; MM = Milaim Musliu; VSS = 
Valentina Slavevska-Stamenković.

Sampling site GPS Altitude Date of collection Water tem-
perature

Collected 
specimens Collectors

Osogovo Mt. – Spring of 
Duracka River

42.1534624 
22.3419346 1608 m

19.06.2017 7 ֯C 8 ♂, 4 ♀ HI, JH, MK, 
VSS

30.06.2017 6 ֯C 4 ♂, 2 ♀ JH, VSS
04.05.2018 6 ֯C 1 ♂ JH, VSS

Osogovo Mt. – Duracki 
Potok

42.1574620 
22.3629524 1498 m 04.05.2018 9 ֯C 2 ♂, 1 ♀ JH, VSS

Karadak Mt. – stream in 
Tanushevci Village

42.23356 
21.42733 1380 m

03.06.2017 8 ֯C 1 ♂ AB, MM
04.06.2017 8 ֯C 1 ♂, 3 ♀ AB, MM

Karadak Mt. – stream above 
Brodec Village

42.160165 
21.448974 1400 m 23.07.2017 8 ֯C 1 ♂ AB, MM

Fig. 1. Map of the sampling sites of Drusus osogovicus in the Republic of North Macedonia: a. Spring of Duracka 
River (Osogovo Mt.); b. Duracki Stream (Osogovo Mt.); c. Mountain stream at Tanushevci Village (Karadak Mt.);  
d. Mountain stream above Brodec Village (Karadak Mt.).
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Molecular analyses
DNA from the specimens from Osogovo Mt. used for 
barcoding was extracted from leg and thorax muscle 
tissue using a modifi ed salt-extraction protocol (origi-
nally after Sunnucks & Hales 1996 and modifi ed 
by Weiss & Leese 2016). The Folmer region of the 
cytochrome c oxidase subunit I (COI) gene was am-
plifi ed using illustra PuReTaq ready-to-go PCR beads 
(GE Healthcare UK Limited, Little Chalfont, UK) 
adding 1 µL of extracted DNA and 0.5 µM of each 

Folmer primer (HCO2198 and LCO1490; Folmer et 
al. 1994), fi lled up to 25 ml with sterile H2O. The fol-
lowing PCR settings were used for COI amplifi cation: 
initial denaturation at 94°C for 2 min, 38 cycles of 
denaturation at 94°C for 20 s, annealing at 50°C for 
30 s and extension at 72°C for 80 s; fi nal extension of 
72 °C for 5 min. Samples were purifi ed by adding 0.5 
ml of ExoI (20 U/ml) and 1 ml of Fast-AP (1 U/ml, 
both enzymes Thermo Fisher Scientifi c, Schwerte, 

Fig. 2 a-d. Photographs of the sampling sites of Drusus osogovicus: a. Spring of Duracka River (Osogovo Mt.); 
b. Duracki Stream (Osogovo Mt.); c. Mountain stream at Tanushevci Village (Karadak Mt.); d. Mountain stream above 
Brodec Village (Karadak Mt.).
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Germany) to 9 µL PCR product and incubation for 25 
min at 37°C followed by an inactivation step at 85°C 
for 15 min (Table 2). Bidirectional sequencing was 
conducted by GATC-Biotech (Konstanz, Germany). 
Sequences were assembled and edited in Geneious 
6.1.8 (http://www.geneious.com, Kearse et al. 2012), 
before comparison with the Barcode of Life (BOLD) 
database (boldsystems.org). All DNA barcoding pro-
tocols were conducted in the Laboratory of Aquatic 
Ecosystem Research (Faculty of Biology) at the 
University of Duisburg in Essen (Germany).

Taxonomical identification using DNA barcoding
The DNA barcode sequences obtained in this study 
were included in similarity search performed us-
ing the BOLD Identification Engine (boldsystems.
org), which uses all sequences uploaded to BOLD 
to locate the closest match. Despite using the BOLD 
Identification Engine, the obtained sequences were 
additionally blasted in GenBank (blast.ncbi.nlm.nih.
gov) in order to compare the results.

Results
During the investigated period, adult males and fe-
males of Drusus osogovicus (Fig. 3) were collected in 

the forest zone of Osogovo Mt. and Karadak (Skopska 
Crna Gora) Mt. Within the framework of the taxonomic 
identification workflow, the analyses of morphological 
features of D. osogovicus Kumanski, 1980 were based 
on the comparison with the rest of the species from 
the D. discophorus species group following literature 
(Kumanski 1980, 1988, Malicky 2004). The species 
was recognised firstly by identifying the male speci-
mens. The observation showed that the well-developed 
superior appendages had distal parts turned inwards 
and that they were nearly quadrate in caudal view – is 
one of the main diagnostic characters for this species 
identification. In addition, the intermediate appendages 
were placed extremely close to each other (Fig. 3). The 
female specimens were identified firstly by the dark 
body coloration and the fusion of the 9th and 10th seg-
ment in dorsal view where the wider dimensions of the 
9th segment were easily noticeable (Fig. 3).

The comparison of the 630 bp long fragment of 
mtCOI gene of our specimens with the reference se-
quences uploaded in BOLD Systems and GenBank 
showed that the obtained sequence is most similar 
(99.52%) to a reference sequence of an uploaded re-
cord in the BOLD and GenBank database identified 
as D. osogovicus, thus confirming the taxonomical 
identification based on morphological characters.

Fig. 3. Male and female genitalia of Drusus osogovicus. Male genitalia: a. right lateral view; b. caudal view; c) dorsal 
view. Female genitalia: d. right lateral view; e. caudal view; f. dorsal view.
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Discussion
The combination of morphological character analy-
ses and molecular sequence data conducted during 
the present study clearly indicates that our specimens 
taxonomically belong to D. osogovicus. This endemic 
caddisfly species belongs to the D. discophorus spe-
cies group (Kumanski 1988). According to Kumanski 
(1988), Oláh (2010) and Ibrahimi et al. (2015a), this 
group comprises ten taxa: D. discophorus (including 
D. discophorus pallidus Kumanski, 1989 and D. dis-
cophorus rhodopaeus Kumanski, 1989), D. bureschi, 
D. balcanicus, D. discophoroides, D. popovi, D. os-
ogovicus, D. muranyorum and D. dardanicus. Having 
in view the high diversity and intricate morphological 
characters of the subfamily Drusinae make identifi-
cation of several species challenging (Vitecek et al. 
2017), basic differences in male terminalia for rapid 
delimitation of the species within D. discophorus spe-
cies group are summarized in Table 2. D. osogovicus 
is one of the dark-coloured species in the group. The 
extremely narrow spinulate zone of the 8th tergite and 
the turned inwards position of the superior appendag-
es are the main diagnostic features of the male speci-
mens of this species.

The first findings of D. osogovicus Kumanski, 
1980 at four localities in the Republic of North 
Macedonia make this species 10th in a row out of 
Drusus spp. found in the country. Since almost all 
(8) previously recorded species of this genus are 
known to inhabit the aquatic ecosystems of the Sixth 
Ecoregion, only D. discolor found in larval stage 
from Zrnovska River (Arsov 1991) and Bregalnica 
River (Slavevska–Stamenković, unpublished data) 
is known from the Seventh Ecoregion within the ter-

ritory of North Macedonia. Nonetheless, most of the 
studies targeted at the caddisfly fauna of the western 
parts while only Arsov (1991) and Kumanski (1997, 
2001) were studied the eastern part of the country. 
The new records reported here add D. osogovicus to 
the list of Drusus spp. noted in the Seventh Ecoregion 
indicating that its freshwater ecosystems are equally 
important and capable in providing suitable habitats 
for sustaining healthy populations of rare caddisflies. 

Concerning the distribution of D. osogovi-
cus on the Balkan Peninsula, the survey of the 
trichopterological literature from several neigh-
bouring to North Macedonia countries – Serbia, 
Kosovo, Albania and Greece (Živić et al. 2000, 
2002, 2006, Ibrahimi & Gashi 2008, Oláh 2010, 
2011, Ibrahimi 2011, Ibrahimi et al. 2012a, 2012b, 
2013, 2014, 2015b, 2016a, 2016b, 2016c, 2016d) 
has shown no records of D. osogovicus. Until now, 
it has also been unknown for the Macedonian fauna 
despite the studies on caddisfly larvae (Pavlovski 
1984), caddisfly adults (Radovanović 1935, 1943, 
1953, Arsov 1991, Kumanski 1997, Oláh 2010, 
2011, Oláh et al. 2013a, 2013b, 2014, 2017, 
2018, Oláh & Kovacs 2013, 2014, Vitecek et al. 
2015b, Waringer et al. 2015, 2016, Kucinić et 
al. 2016) and aquatic insects in general (Smiljkov 
& Slavevska-Stamenković 2004, Kitanova et al. 
2008, Slavevska-Stamenković et al. 2010, 2011, 
2012; Rimcheska et al. 2014, 2015). D. osogovi-
cus has been reported only by Kumanski (1988, 
2001) from Western Bulgaria at two localities on the 
Bulgarian part of Osogovo Mt. Although the author 
has performed long-term and precise investigations 

Fig. 4. Neighbour joining phylogenetic tree construction based on mtCOI-5P fragment for testing the affiliation of 
Drusus osogovicus to the Drusus discophorus species group.



The First Record of the Balkan Endemic Caddisfly Drusus osogovicus Kumanski, 1980 (Trichoptera...

375

Ta
bl

e 
2.

 D
ia

gn
os

tic
 c

ha
ra

ct
er

s o
f m

al
es

 o
f t

he
 c

ad
di

sfl
y 

sp
ec

ie
s o

f t
he

 D
ru

su
s d

is
co

ph
or

us
 g

ro
up

 (f
ro

m
 K

um
an

sk
i 1

98
8,

 O
lá

h 
20

10
, I

br
ah

im
i e

t a
l. 

20
15

a)

Ta
xo

n
B

od
y 

co
lo

ur
B

od
y 

di
-

m
en

si
on

s
Fo

re
w

in
g 

le
ng

th
 (m

m
)

Su
pe

ri
or

 a
pp

en
da

ge
s

In
te

rm
ed

ia
te

 a
pp

en
da

ge
s

In
fe

ri
or

 a
pp

en
da

ge
s

Pa
ra

m
er

es

D
ru

su
s 

di
sc

op
ho

ru
s 

pa
lli

du
s

Ve
ry

 li
gh

t c
ol

ou
re

d
Ve

ry
 sm

al
l 

5.
5–

9
R

ou
nd

ed
, m

ed
iu

m
 b

ig
D

ar
k 

co
lo

ur
ed

, i
n 

do
rs

al
 

vi
ew

 w
id

e,
 in

 la
te

ra
l v

ie
w

 
w

ith
 o

bl
iq

ue
 d

is
ta

l p
ar

t

In
 la

te
ra

l v
ie

w
 

el
on

ga
te

, w
ith

 sh
ar

p 
ap

ic
es

W
ith

 su
ba

pi
ca

l 
sp

in
es

D
ru

su
s 

di
sc

op
ho

ru
s 

rh
od

op
ae

us
Ve

ry
 d

ar
k 

co
lo

ur
ed

Ve
ry

 sm
al

l 
7.

5–
9.

5
R

ou
nd

ed
, m

ed
iu

m
 b

ig
D

ar
k 

co
lo

ur
ed

, i
n 

do
rs

al
 

vi
ew

 w
id

e,
 in

 la
te

ra
l v

ie
w

 
w

ith
 o

bl
iq

ue
 d

is
ta

l p
ar

t

In
 la

te
ra

l v
ie

w
 

el
on

ga
te

, w
ith

 sh
ar

p 
ap

ic
es

W
ith

 su
ba

pi
ca

l 
sp

in
es

D
ru

su
s  

bu
re

sc
hi

Ve
ry

 li
gh

t c
ol

ou
re

d.
 B

ro
w

ni
sh

-
ye

llo
w

 b
od

y 
w

ith
 b

ro
w

n 
m

et
at

ar
sa

 a
nd

 te
rg

ite
s

B
ig

11
–1

3
W

el
l-d

ev
el

op
ed

, r
ou

nd
ed

, 
in

 la
te

ra
l v

ie
w

 m
ed

ia
lly

 
re

ce
ss

ed

In
 d

or
sa

l v
ie

w
 w

ith
 n

ar
ro

w
 

di
st

al
 p

ar
t

B
ig

, w
el

l-d
ev

el
op

ed
 

an
d 

el
on

ga
te

 a
s i

n 
D

. 
di

sc
op

ho
ru

s

Eq
ua

lly
 lo

ng
 a

s t
he

 
ae

de
ag

us
, w

ith
 o

ne
 

bi
g 

su
ba

pi
ca

l s
pi

ne

D
ru

su
s  

ba
lc

an
ic

us

Li
gh

t c
ol

ou
re

d.
 R

ed
di

sh
-

ye
llo

w
 b

od
y 

w
ith

 b
ro

w
ni

sh
 

ab
do

m
en

 sc
le

rit
es

B
ig

10
.5

–1
2.

5
W

el
l-d

ev
el

op
ed

, r
ou

nd
ed

Sm
al

l, 
in

 d
or

sa
l v

ie
w

 n
ar

-
ro

w
er

 th
an

 sp
in

ul
at

e 
zo

ne
 

on
 th

e 
8t

h 
te

rg
ite

. I
n 

la
te

ra
l 

vi
ew

 w
el

l-n
ot

ic
ea

bl
e 

ab
ov

e 
th

e 
su

pe
rio

r a
pp

en
da

ge
s

B
ig

, w
el

l-d
ev

el
op

ed
 

an
d 

el
on

ga
te

 a
s i

n 
D

. 
di

sc
op

ho
ru

s

Sh
or

te
r t

ha
n 

th
e 

ae
de

ag
us

, w
ith

 o
ne

 
su

ba
pi

ca
l s

pi
ne

D
ru

su
s  

di
sc

op
ho

ro
id

es
Ve

ry
 d

ar
k 

co
lo

ur
ed

M
ed

iu
m

10
–1

0.
5

Po
or

ly
 d

ev
el

op
ed

, s
m

al
l, 

w
el

l s
cl

er
ot

iz
ed

 w
ith

 lo
ng

 
ha

irs
 a

ris
in

g

W
el

l-s
cl

er
ot

iz
ed

, i
n 

la
te

ra
l 

vi
ew

 v
er

tic
al

ly
 p

la
ce

d,
 in

 
ca

ud
al

 v
ie

w
 a

lm
os

t r
ou

nd

B
ig

, w
el

l-d
ev

el
op

ed
 

an
d 

el
on

ga
te

 a
s i

n 
D

. 
di

sc
op

ho
ru

s

W
ith

 su
ba

pi
ca

l 
sp

in
es

D
ru

su
s  

po
po

vi

Li
gh

t c
ol

ou
re

d.
 B

ro
w

ni
sh

-y
el

-
lo

w
 b

od
y 

w
ith

 d
ar

ke
r b

ro
w

n 
ab

do
m

en
 sc

le
rit

es
M

ed
iu

m
10

.5
–1

1
D

ar
k 

co
lo

ur
ed

, s
ho

rt,
 w

id
e 

an
d 

ro
un

d 
in

 sh
ap

e

D
iv

er
ge

nt
ly

 p
os

iti
on

ed
 

w
ith

 w
id

el
y 

ro
un

de
d 

do
r-

so
la

te
ra

l e
nd

in
gs

W
el

l-d
ev

el
op

ed
, w

ith
 

pr
ot

ub
er

an
ce

 in
 th

e 
m

id
dl

e 
of

 th
e 

ve
nt

ra
l 

si
de

Lo
ng

er
 th

an
 th

e 
ae

de
ag

us
 w

ith
 e

x-
tre

m
el

y 
lo

ng
 d

is
ta

l 
sh

ar
p 

pa
rt

D
ru

su
s  

os
og

ov
ic

us

Sm
ok

y 
br

ow
n 

co
lo

ur
ed

 b
od

y 
w

ith
 y

el
lo

w
is

h-
br

ow
n 

th
or

ax
 

an
d 

le
gs

M
ed

iu
m

9–
12

 

W
el

l-d
ev

el
op

ed
, w

ith
 

di
st

al
 p

ar
ts

 tu
rn

ed
 in

w
ar

ds
. 

In
 la

te
ra

l v
ie

w
 ro

un
de

d.
 

In
 c

au
da

l v
ie

w
 n

ea
rly

 
qu

ad
ra

te

D
ar

k 
co

lo
ur

ed
, w

el
l-d

ev
el

-
op

ed
 a

nd
 p

la
ce

d 
ex

tre
m

el
y 

cl
os

e 
to

 e
ac

h 
ot

he
r

B
ig

, w
el

l-d
ev

el
op

ed
 

an
d 

el
on

ga
te

 a
s i

n 
D

. 
di

sc
op

ho
ru

s

Lo
ng

er
 th

an
 a

ed
ea

-
gu

s, 
w

ith
 o

ne
 sp

in
e

D
ru

su
s  

m
ur

an
yo

ru
m

D
ar

k 
co

lo
ur

ed
 b

od
y 

w
ith

 
lig

ht
er

 b
ro

w
n 

le
gs

 (e
xc

ep
t 

co
xa

 a
nd

 p
ro

xi
m

al
 p

or
tio

n 
of

 
fe

m
ur

)

M
ed

iu
m

9
W

el
l-d

ev
el

op
ed

, s
ub

-q
ua

d-
ra

ng
ul

ar
 in

 la
te

ra
l v

ie
w

Tr
ia

ng
ul

ar
, s

pr
ea

d 
ve

nt
ro

-
la

te
ra

lly
 

Sl
ig

ht
ly

 S
-s

ha
pe

d 
w

ith
 b

as
ov

en
tra

l h
ee

l

Si
m

pl
e,

 fi
lif

or
m

 a
nd

 
no

 lo
ng

er
 th

an
 th

e 
ae

de
ag

us

D
ru

su
s  

da
rd

an
ic

us
D

ar
k 

co
lo

ur
ed

 b
od

y
M

ed
iu

m
11

–1
2

In
 la

te
ra

l v
ie

w
 sh

or
t, 

su
b-

tri
an

gu
la

r, 
do

rs
al

ly
 st

ra
ig

ht
In

 la
te

ra
l v

ie
w

 w
ith

 ro
un

d-
ed

 ti
ps

 d
ire

ct
ed

 d
or

sa
lly

W
el

l-d
ev

el
op

ed
 a

nd
 

el
on

ga
te

 a
s i

n 
D

. 
di

sc
op

ho
ru

s. 
In

 la
te

ra
l 

vi
ew

 v
en

tra
lly

 sl
ig

ht
ly

 
co

ns
tri

ct
ed

Si
m

pl
e,

 e
ac

h 
w

ith
 

tw
o 

di
st

in
ct

 a
pi

ca
l 

th
or

n-
lik

e 
sp

in
es

 
an

d 
do

rs
al

 p
ro

tru
-

si
on

 a
t t

he
ir 

ba
se

s



376

Hinić J., V. Slavevska-Stamenković, H. Ibrahimi, A. Bilalli, M. Musliu, M. Kučinić, A. Beerman & F. Lesse

of the caddisfly fauna of almost all water bodies in 
Bulgaria (Kumanski 1972a, 1972b, 1981, 2001), 
this species has not been detected in any other part of 
the country. This strongly suggests that the distribu-
tion range of D. osogovicus in Bulgaria is very small 
and restricted only to Osogovo Mt. Accordingly, the 
finding of the species at two further localities in the 
Macedonian part of the same mountain might be 
considered expected since these sampling sites are 
located near the border with Bulgaria. On the other 
hand, bearing in mind that the Drusinae species in the 
Balkan Peninsula have highly disjunct and limited 
distribution (Previšić et al. 2009, 2014, Kučinić et 
al. 2011, 2014), the presence of D. osogovicus in the 
northern part of the Republic of North Macedonia 
(Karadak Mt.) might seem a little bit controversial. 
However, there were no previous studies on the cad-
disfly fauna of mountain springs and streams of the 
area between Osogovo and Karadak Mts. Therefore, 
the possibility for this species to inhabit the whole 
north-eastern part of the country is yet to be con-
firmed, although our results clearly show that D. 
osogovicus has a wider distribution range in North 
Macedonia than in Bulgaria. Similar distribution pat-
tern was noticed in other Drusus spp. For example, 
D. botosaneanui Kumanski, 1968 is registered from 
Lukovo Pole in the western part of North Macedonia 
(Waringer et al. 2015) but it also inhabits Osogovo 
Mt in the north-eastern part of the country (Hinić & 
Slavevska–Stamenković, unpublished data).

The present results strongly indicate that D. os-
ogovicus cannot be treated as Osogovo Mt. endemic 
as suggested by Kumanski (2001). Nevertheless, its 
presence only in two countries (North Macedonia 
and Bulgaria) leads to the conclusion that it is a rare, 
endemic species whose populations might inhabit 
only the central part of the Balkan Peninsula.

The emergence pattern of D. osogovicus has 
previously been studied by Kumanski (1988). 
According to his results, this species emerges in 
June–July. This overlaps with our records of col-
lected specimens in May – July, suggesting one-year 
life cycle of this species. The detection of the adult 
stage of D. osogovicus in May provides more pre-
cise information on the species’ life cycle indicating 
its earlier emergence and extended flight period. The 
successful collection of specimens of D. osogovicus 
during the night makes this dark-coloured species an 
exception, since they are known to be generally ac-
tive during the day (Kučinić et al. 2014). Although 
not quite common, this modified diurnal activity 
pattern has been previously recorded in other dark-
coloured Drusus spp. (Kučinić et al. 2016), which 
points out the complexity of the caddisfly behaviour.

Conclusion
The results of our study provide new data about the 
caddisfly fauna of the Macedonian part of Osogovo 
Mt. and considerably expand the knowledge about 
the distribution of D. osogovicus on the Balkan 
Peninsula. The finding of another endemic and rare 
species in the Republic of North Macedonia high-
lights the rich and remarkable biodiversity in this 
country as well the importance of defining mitiga-
tion measures for minimizing the negative anthro-
pogenic impacts towards the habitats of this species. 
The confirmation of the identification of our findings 
based on morphological characters by DNA barcod-
ing highlights the importance of the symbiosis be-
tween DNA-based analyses and classical taxonomy. 
Furthermore, it also reveals more information about 
the caddisflies in North Macedonia, providing a basis 
for further biodiversity and phylogeographic studies 
as well as the preparation of the first Macedonian 
caddisfly checklist. 
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