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Abstract

From April to September of 2008 and 2009 samples of family Cetoniidae Leach, 1815 were collected on the vertical
profile of the southern slopes of Mount Ozren near Sarajevo. Research was conducted at six selected localities: Orlovac,
Nahorevo, Cavljak, Skakvac, Bukovik and Crepoljsko. After 41 field investigations, 594 individuals were collected and
determined as representatives of seven species. Collected data were processed with statistical software Biodiversity Pro
and with options Diversity/Compare diversities: Alpha index; Berger-Parker index; Simpsons index; Margaleff index;
Mackintosh index; Bray-Curtis Cluster Analysis: Single Link.

By comparison of data it was concluded that Skakavac represents the typical locality for southern slopes of Mount Ozren.
The species Oxythyrea funesta (Poda, 1761) is the most numerous faunistic element that was found.
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Introduction

After World War Il the most important data on flower chafer Cetoniidae Leach, 1815 of Bosnia and
Herzegovina were given by Rene MIKSIC who investigated the area of Bosnia and Herzegovina, the entire
Balkan Peninsula and most of the Palaearctic (MIKSIC, 1950, 1953, 1956, 1958, 1962, 1965, 1970, 1976,
1977, 1980, 1982, 1987, e.g.). What litle research done on this group after the war events in Bosnia and
Herzegovina from 1992-1995 was undertaken mostly by authors of this paper (LELO, 2000, 2003; LELO &
KASIC-LELO, 2006a, 2006b, 2007; LELO & SKRIJELJ, 2001; KASIC-LELO, 2005, 2011; KASIC-LELO & LELO, 2005,
2006, 2007, 2009a, 2009b; KASIC-LELO et al., 2006), but it has been so little that it can be said that no
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ecological research on the family of flower chafer in Bosnia and Herzegovina (LELO & KaSiC-LELO, 2010;
KASIC-LELO, 2011). has been conducted with contemporary views on biodiversity

Material and Methods

The research into family Cetoniidae was conducted from April to September 2008 and 2009 at six localities of
Mountain Ozren (Orlovac, Nahorevo, Skakavac, Cavljak, Bukovik and Crepolisko) on the southern slopes of
Mountain Ozren near Sarajevo (Figs. 1-2; Tab. I). Ozren Mountain is determined by the following
coordinates: 43° and 44° of north latitude and 18° and 19° of eastern longitude. The mountain covers an
area of about 280 km2 (REDZIC, 1991; KASIC-LELO, 2011).
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Figure 1. Display of position of Mount Ozren and studied area on the blank map of Bosnia
and Herzegovina (created by: S. Bug based on GIS software),

During 41 field studies (17 in 2008 and 24 in 2009), 49 samples were collected.

During the field studies 594 individuals were collected by standard method.

In the laboratory the material was prepared by putting each insect on an entomological pin, properly labelling
it and leaving it to dry for 14 days. After this period the insects were stored in entomological boxes. All
materials are stored in the private Zoological collection “Lelo” in Sarajevo.

Identification of species was done through numerous morphological and anatomical character analyses

according to the key of BARAUD (2001). Statistical analysis of the data was performed with the softwares
“Past” and ,BioDiversity Pro®.
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Figure 2. Display of studied localities position on Mount Ozren near Sarajevo (based on Google
Earth software).

Table I. Review of studied localities on Mount Ozren near Sarajevo.

Toponym (and pointers) of locality Geographical latitude and longitude Altitude of pointers (m)
Orlovac 43°5309,68" N 18°25'53,33" E 869

Nahorevo 43°54'53,46" N 18°24'32,50" E 781

Skakavac 43°56'07,98"" N 18°25'28,90" E 1.113

Cavljak 43°54'06,65" N 18°26'49,64" E 1.202

Crepoljsko 43°55'02,86" N 18°29'01,32" E 1.411

Bukovik 43°55'57,95"" N 18°26'55,75" E 1.492

Results and Discussion

During the research on Cetoniidae of Mount Ozren (Central Bosnia and Herzegovina) a total of seven
species was collected (Tab. Il).

The measurement is performed by counting the individuals of distinctive species within ecosystems and it is
in direct corelation with the sample size. According to the primary pattern, the Alpha biodiversity index is
highest at the Skakavac locality and smallest on Crepoljsko locality (Tab. IlI; Fig. 3).



58 M. KASIC-LELO et al.

Table Il. Review of numbers of collected male and female flower chafer specimens
at localities on Mt. Ozren (Central Bosnia and Herzegovina) in 2008 and 2009.

Locality / number of collected males and females

Species Year Orlovac  Nahorevo Skakavac Cavljak  Crepoljsko Bukovik

38 29 &3 22 43 2% 43 2% d3 22 I 29

22008 - - - .- oo

Valgus hemipterus
(Linnaeus, 1758) 9009 11 2

2008 - - - - - - - - - - - -
Gnorimus nobilis
(Linnaeus, 1758)  og0g - R 1 R R R R R 1 R
2008 - - - - - - - - - - - -
Trichius fasciatus
(Linnaeus, 1758)  2g0g 1 B 1 . - - - -
2008 7 2 - - - - - - - - - -
Trichius sexualis
Bedel, 1906 2009 6 1 R R R B R R .
) 2008 2 3 - - - - 19 16 - - 1 -
Cetonia aurata
(Linnaeus, 1761) 2009 8 14 2 - 2 - 15 14 - - 1 2
2008 - - - - - - - - - - - -
Tropinota hirta
(Poda,1761) 2009 - 4 - - - - - -
2008 4 1 310 - - 65 47 - - - -
Oxythyrea funesta
(Poda, 1761) 2009 119 56 68 45 2 2 7 2 7 3 10 7
13 6 3 10 - - 84 63 - - 1 0
2008
19 13 0 147 - 1

Sum by years
145 73 74 46 5 2 22 16 7 3 12 9

2009

218 120 7 38 10 21

158 79 77 5% 5 2 106 79 7 3 13 9

Total
237 133 7 185 10 22

By comparison with the Berger-Parker Dominance measure of numerical importance of the most abundant
species (d = Nmax/N), it was shown that the species Oxythyrea funesta (Poda, 1761) is an important (in
statistics mean by this model) faunistic element at the localities of Crepoljsko and Nahorevo. However,
estimation of these (statistically by the model used) values (1/d) more clearly reflects the real situation
between populations of Cetoniidae species at the observed localities on Mount Ozren (Tab. IV; Fig. 4).
Crepoljsko locality, where only 10 individuals of Oxythyrea funesta (Poda, 1761) were collected, remains the
locality with the lowest value of Berger-Parker Dominance (while in the basic pattern it had the greatest
value). Skakavac locality as indicated above now has the highest value of Berger-Parker Dominance,
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followed by Cavljak, Orlovac, Bukovik and Nahorevo. From this we clearly see that the statistical value for the
most abundant species Oxythyrea funesta (Poda, 1761) is very high for the researched localities on Mount
Ozren near Sarajevo, either because it is the only species (Crepoljsko: 100%) or because it is the most
abundant species of every observed locality (Nahorevo: 94.74% - Skakavac: 57.14%).

Table Ill. Primary pattern biodiversity Alpha index at investigated localities.

Index Orlovac Nahorevo Skakavac Cavljak Crepoljsko Bukovik

Alpha 0.897 0.778 1.988 0.314 0.277 0.939

Table IV. Berger-Parker index comparison between the investigated sites.

Index Orlovac Nahorevo Skakavac Cavljak Crepoljsko Bukovik
Berger-Parker Dominance (d) 0.759 0.947 0.571 0.654 1.000 0.773
Berger-Parker Dominance (1/d) 1.317 1.056 1.750 1.529 1.000 1.294
Berger-Parker Dominance (d%) 75.949 94.737 57.143 65.405 100.000 77.273

As expected since the patterns are similar, an identical fluctuation was found after Simpson’s index
comparison (Tab. V; Fig. 5).

After comparison with Margeleff's index the Skakavac locality was again recognized as a typical locality in
terms of Cetoniidae diversity on Mount Ozren (Central Bosnia and Herzegovina) (Tab. VI, Fig. 6).
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Figure 3. Alpha index values at investigated localities.
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Berger-Parker Index Results
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Figure 4. Berger-Parker index values at investigated localities.

The identical fluctuation was found after Simpson’s index comparison (Tab. V; Fig. 5), what was expectable
since the patterns are similar.

Table V. Simpson’s index comparison between the investigated sites

Index Orlovac Nahorevo Skakavac Cavljak Crepoljsko Bukovik
oyPeore ety o506 0.698 0333 0.545 1,000 0615
Smpsons. Diversiy 4 679 1114 3.000 1835 1,000 1627

(D)

Table VI. Margeleff's index comparison between the investigated sites

Index Orlovac Nahorevo Skakavac Cavljak Crepoljsko Bukovik

Margaleff M Base 10, 2.527 2.825 7.100 2.646 6.000 4470

The comparison by Mackintosh’s index also reflects a trend similar to the previous ones. The comparison
indicates that the Bukovik and Crepoljsko sites are foremost in terms of diversity, but after estimation the
Skakavac site becomes the most prominent locality, e.g., the typical locality regarding the diversity of
Cetoniidae on Mount Ozren (Central Bosnia and Herzegovina) (Fig. 7; Tab. VII).
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Table VII. Mackintosh’s index comparison between the investigated sites.

Index Orlovac Nahorevo Skakavac Cavljak Crepoljsko Bukovik
Mackintosh Distance (U) 0.773 1.223 1.387 1.572 1.863 2.026
Mackintosh Diversity (D) 1.066 1.085 1.289 1.070 1.190 1.154

Simpsons Index Results

n A Oriovac

Wianorevo

W skakavac

Value
*

e PCavak

L\ Crepoljsko

[oukonix

Sample

Figure 5. Simpson’s index values at investigated localities.
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Figure 6. Margaleff's index values at investigated localities.
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Mackintosh Index Results
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Figure 7. Mackintosh’s index values at investigated localities.

We particularly emphasize that Margaleffs index and Mackintosh’s index are patterns not often used in
comparing the values of samples with a small number of species and samples under ten thousand
individuals: we used them in this analysis as support of previous patterns (Alpha index of biodiversity and
Simpson’s diversity index). Nevertheless, results of these patterns used in analysis clearly demonstrate that
the Skakavac locality has the highest values regarding the ratio number of species/number of collected
individuals. It means that this locality is typical for fauna of flower chafer on Mount Ozren near Sarajevo.

By comparing general data on the number of species and recorded individuals, similarity between the
following localities can be noticed: (1) Orlovac, Crepoljsko and Bukovik and (2) Nahorevo, Cavljak and
Orlovac. The most similar localities in the first group are Crepoljsko and Bukovik, and in the second group,
Nahorevo and Cavljak. We can conclude that the similarity of general ecological conditions of these localities
reflects their statistical similarity as well (Figs. 8 and 9).

On the other hand, comparison of data according to Bray-Curtis Cluster Analysis (Bray-Curtis Cluster
Analysis: Single Link using software Biodiversity Pro) on a number of species and recorded individuals per
localities also shows a division into two groups: (1) Bukovik, Crepoljsko and Skakavac (with a small number
of found species and individuals: Bukovik — two species with 22 individuals; Crepoljsko - 1 species with 10
individuals; Skakavac — three species with 7 individuals) and (2) Cavljak, Nahorevo and Orlovac (with a
significantly larger number of found species and individuals: Cavljak — two species with 185 individuals;
Nahorevo - four species with 133 individuals; Orlovac — five species with 237 individuals).

Therefore, the Bray-Curtis cluster analysis shows a very strong resemblance between localities where equal
value of biodiversity of species of the observed group was found.

Itis necessary to point out that because this study represents the first analysis on family Cetonidae in Bosnia
and Herzegovina this discussion is difficult to develop adequately. In a faunistic sense, Ozren Mountain was
investigated as part of other research on coleoptera ecology at Sarajevo. So there is data about 13 of 17
species known in Bosnia and Herzegovina (MIKSIC, 1962; LELO & KASIC-LELO, 2010; KASIC-LELO, 2011).
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Figure 8. Review of similarity between investigated localities using the software Past.
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Figure 9. Review of similarity between investigated localities Bray Curtis Cluster Analysis: Single
Link (software: BioDiversity Pro).
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Our studies have clearly shown that the observed family members prefer lower, sunny habitats with southern
exposure as evidenced by the largest number of individuals collected at the site Orlovac. Statistically, the
established cetonian species number in Skakavac represents it as a tipical locality while lower species
number at higher positioned sites (Bukovik-Crepoljsko-Skakavac) indicates the adaptive zone modification of
the taxon Cetoniidae.

Finally, it should be noted that the original software, which cannot be changed, presented certain obstacles
for this paper, and that there is no option to enter certain letters (¢, ¢, §, Z, d) into the data.

Conclusion

During 2008 and 2009 a total of 594 individuals of Cetoniidae were collected at six sites on the southern
slopes of Mount Ozren (near Sarajevo). This research confirmed the presence of seven species of the family
Cetoniidae for Mount Ozren. Analysis of literature data revealed that of the possible 17 species of family
Cetoniidae found in Bosnia in Herzegovina, 13 existed in the wider area of the city of Sarajevo.

According to analysis of the researched localities using a primary index of diversity (Alpha index), the primary
pattern of diversity index is highest at the Skakavac site, while it is lowest at the Crepoljsko site.

The comparison with the Berger-Parker Dominance model, the measure of numerical importance of the most
abundant species (d = Nmax/N), shows that the species Oxythyrea funesta is a very important faunistic
element at the Crepoljsko and Nahorevo sites.

Estimation of these (statistical) values (1/d) shows that the locality at Crepoljsko has the lowest value (and by
the basic pattern it had the highest value), and the locality at Skakavac (after estimation) has the highest
value,followed by the localities at Cavljak, Orlovac, Bukovik and Nahorevo.

It was observed that the statistical importance of the most abundant species Oxythyrea funesta is very high
for researched localities on Mount Ozren ether because it was the only species at the sites (Crepoljsko:
100%) or because it is was the most abundant species there (Skakavac: 57.14% - Nahorevo: 94.74%). The
identical fluctuations were found after the comparison with Simpson’s index as well. After the comparison
with Margaleff's index the Skakavac locality was recognized as a typical locality in terms of the diversity of
flower chafers on Mount Ozren (Central Bosnia and Herzegovina). The comparison with Mackintosh’s index
reflects a trend similar to the previous ones. Statistical distance itself indicates that the Bukovik and
Crepoljsko localities are the most prominent regarding the cetoniid diversity, but after estimation the most
prominent locality is Skakavac, as a typical locality regarding the diversity of flower chafers on Mount Ozren
(Central Bosnia and Herzegovina).

The results of all patterns used in this analysis clearly show that the locality at Skakavac, according to the
ratio number of species/number of collected individuals, has the highest values and is a typical locality for
fauna of flower chafer on Mount Ozren.

By comparing the similarity between the general data on the number of species and represented individuals,
similarity between the following localiies was found: (1) Orlovac, Crepoljsko and Bukovik and (2) Nahorevo,
Cavljak and Orlovac. As the most similar localities in the first group are Crepoljsko and Bukovik, and in the
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second group are Nahorevo and Cavljak, we can conclude that the similarity of general ecological conditions
of these localities reflects their statistical similarity.

Comparison of obtained data on the number of species and represented individuals per localities using Bray-
Curtis Cluster Analysis (Bray-Curtis Cluster Analysis: Single Link using the software Biodiversity Pro) also
shows a distribution in two groups: (1) Bukovik, Crepoljsko and Skakavac (with a small number of found
species and individuals: Bukovik — two species with 22 individuals; Crepoljsko — 1 species with 10 individuals;
Skakavac - 3 species with 7 individuals) and (2) Cavljak, Nahorevo and Orlovac (with the significantly larger
number of found species and individuals: Cavljak — 2 species with 185 individuals; Nahorevo — 4 species with
133 individuals; Orlovac — 5 species with 237 individuals). The Bray-Curtis Cluster Analysis shows a very
clear resemblance between localities where equal value in the biodiversity of species in an observed group
was found.
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OVBEP3UTET MOPOAWLE CETONIIDAE LEACH,1815
(COLEOPTERA: SCARABAEOIDEA)
HA MNAHWHW O3PEH (EOCHA I XEPLIET OBMHA)

MuP3ETA KalMR-JIENO, CyBAL JIENO 1 Al BECHWR

N3Bog

Tokom ekonoLkux uctpaxuearwa amunuje Cetoniidae Leach, 1815 Ha BepTukanHoM npoduny jyxHUX
naguHa nnaHuHe OspeH kog Capajea y nepuogy anpun — centembap 2008. u 2009. roguHe, ca wecT
nokanuteta (OpnoBgau, HaxopeBo, Yasrbak, CkakaBall, bykoBuk u Lipenorscko), kpo3 41 TepeHcku usnasak,
cakynrbeHe cy 594 uHauBMaye Koje Cy AETEPMUHKCaHEe Kao npefcTaBHUUM cedam BpcTa (oa 13 go capa
Mno3HaTWX Ha JaToM Noapy.jy).

[obujenn nogaum cy nopeheHn cratuctuukum codtBepom PAST u To onuwjama: Diversity/Compare
diversities, Alpha index; Berger-Parker index; Simpsons index; Margaleff index; Mackintosh index; Bray-
Curtis Cluster Analysis: Single Link softvera PAST. Peayntatu kopuwTeHux obpasaua nokasyjy fga je
nokanutet CkakaBal, npema opHocy Opoj Bpcta/bpoj cakyrbeHUX WHAMBUMOYA; Ca  HajBUCOHMUM
BpegHoCTUMA, Tj. A je TUMMYHM NOKanWTEeT 3a nocMaTpaHy CKymiHy, LOK nokanuTeTw Lipenosscko w
Opnosal, npefcTasrbajy ekcTpeme (Hajuile pasnukyjy og nokanureta Ckakasal).

YoueHo je fia je ctaTucTuyka BaXHOCT HajbpojHuje Bpcte, Oxythirea funesta (Poda, 1761), 3a uctpaxmsaHe
nokanuteTe Ha nnaHuHu O3peH kog CapajeBa Bpfo BUCOKA jep je OHa unu jeauHa BpcTa (Lpenorbeko;
100,00%) mnu HajbpojHuja BpcTa cBakor of mocMmaTpaHux fokanuteTa (Haxopeso: 94,74% - Ckakaau;
57,14%). Komnapupajyhu cnyHocT namelly onwTix nogataka o 6pojy BpCTa M 3aCTynrbeHux WHAMBWAYa
yTBpheHa je crnmuHocT uamehy nokanuteta: (1) Opnoeal, Lipenorscko 1 Bykosuk u (2) Haxopeso, YaBrbak u
OpnoBau. Kako cy Hajcnnunmjn Lipenorseko v BykoBuk npee ckynuHe, 0AHOCHO HaxopeBo 1 Yaerbak apyre,
OHAA MOXEMO 3aKIby4WTU [a CIMYHOCT OMWITWX EKOMOLIKUX YCroBa Ha OBMM foKanuTeTMa ogpaxasa W
HUX0BY MeRYCOBHY CTAaTUCTUYKY CIMYHOCT.

CwmaTtpamo [fia je 06jeKTMBHO carnefaBaTi BUCOYMje NosuumMoHnpare nokanurete (Bykosuk — Lipenorbcko —
CkakaBall) ka0 M3MeHeHe afanTuBHe 30He Takca hamunuje Cetoniidae koje ce npubrkaeajy necumymy
€KOOLLIKIX CrieKTapa W13 Yera Npouannasu cMakbetse bpoja BpcTa u 6poja MHAMBMAYa Of NOAHOX|a NNaHuHe
ka HeHM BPXOBMMA.

BaxHo je HanomeHyTu fa npeacTaBHUUM NOCMaTpaHe CKynuHe u3beraBajy CeBepHe maguHe, Ha Kojuma cy
BP0 PETKO HamnaxeHe y NpeMMHapHIM UCTPaXBatbiMa, Te Hiucy obyxsaheHa y HacTaBky paga.
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