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Abstract 

Stone crayfish, an endangered and protected species in Republic of Serbia, inhabits mow,tain areas of 
the country. The knowledge and attitude of childrol, from two primary schools (Pi rot and Bosilegrad) 
towards this species was tested. T~'O surve)'S with ihe same questionnaire were conducted. The first 
one was held at the end of the 6th grade, and the second was conducted a year later. nie second 
survey has shown moderate increase in children's knowledge. To belt.er protect and conserve rare and 
endangered ttna it is necessary to raise awareness of the public, particularly in the areas where these 
spedes are present. Attitudes, values, be/ta.four, knowledge of citizen a11d especially yow1g 
generations form a good basis for the protection and sustainable de-.•elopment plmming in local 
community. 
Keywords: endangered species, public a,1;areness, questionnaire 

~ ,RODUCTION 

Stone crayfishAustropotamobi1is torrenlium (Schrank, 1803) is one of three autochthonous 
dec,apod species recorded in Setbia. It inhabits unpolluted mountain streams of the basins of 

the Danube and Elbe River in Europe [ I). According to IUCN criteria, A. torre11timn is 
categorized as ''Data Deficient", with decreasing population trends [2]. Eastern and South­
Eastem Serbia are areas with moderalely abundant populations of this crayfish [3). l\,1ain 

threats to A. torrenti.um in the region are negative human impac.ts on the habitats, such as 
damming/small hydropower plants, pollution, etc. (4). Toe importance of public education fOI' 
more effective conservation and protec.tion measures of Ew-opean native crayfish has been 
recognized (5]. 

Our aim was to examine the basic knowledge of primary school's c,hildren regarding stone 
crayfish, as a rare and endangered invertebrate !axon. Target group was local community in 
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the. areas where the species occurs. 'Ole. have tried to estimate. their interest regarding 
protection and coose1vatioa of the nature, reflecte.d through this native crayfish species. 

;\,La\.TIRIALS At"l> L\ITTHODS 

The s tudy included 104 children, age 12 (the 6th grade of primary school) from two towns 

in South-easteru Serbia (Pirot aud Bosilegrad). The sample comprised of 58.5% (61) girls aud 
41.5% (43) boys. To assess the knowledge aud attitude ofchildreu towards crayfish aud stone 
crayfu, h, specially prepared questiouruure was used (Table I}. The questions used cau be. 
divided into "info1mative" (re.lated to children's awareness toward crayfish, i.e . those that 
hardly can be rated as right or \\rro11g/c.on-ec.t/iuco1rec.t answers) and "proper test" quest.ions 
(related to childre.o's knowledge that can be. rated as right or Virroug i.e . c.orrec.t/iucon-ect). 
Prior to distribution of the questiouaaires, the children \Vere given instmctious aud rn1familiar 
tenns were explained to them. All children had good level of knowledge aud understanding of 
Serbian language, which was important because children from Bosilegrad were of Bulgarian 
nationality). After the questionnaire finished, we organised the lecture dedicated to this topic 
(crayfish and stone. crayfish}. 

I ablt> 1 Test questions used in analysis 

Q.l In which animal group c.rayiish belong to? 

Q.2 Are there any crayfish species in Serbia? 

Q.3 Where do crayfish live? 

Q.~ Did you hear for stone crayfish before? 

Q.5 Where do stone crayfish live? 

Q.6 Whether is this crayfish present in your area? 

Q.7 Did you ever see stone crayfish in nature? 

Q.8 What is main food of stone crayfish? 

Q.9 Who preys on stone crayfish? 

Q.10 What is the human impact on stone crayfish? 

Q.11 Is stone crayfish protected in our counl!}'? 

Two surveys were conduc ted, the first one being held at the end of the 6th grade (June, 

2017). The. same children (and the same questionnaire) we.re tes ted again approximately one 
year late.r (l\1arch1May, 2018). 

The data obtained in this study were processed in Excel \\,.ith main descriptive statistics, 
displayed through cha,ts. 

RESULTS A_ "\l) DISCUSSION 

Oue third of !he respondents (32.7%) have never heard about stone crayfish, while in the. 
second (control) stuvey this ntunber was reduced to 2 .9% (Figure l a). A small percentage of 
children was familiar with the presence. of !his species in their are.a (14.4%), and 13.4% bad 
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never seen fhe. crayfish in narure .. Io the second (control) survey the number- of child-re.a who 
,1/er-e a,,..-are of presene-e of this rare speci es raise.d to 39.4% . The. percentage of children who 
claimed that have seen it in the nature. also increased to 20.2% (Figure I b , le) . 
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Figur~ 1 Distribution of answers io "infom1ative" questions regarding crayfish and sione C1'ayjish: 
a) Q.4; b) Q.6; c) Q.7 
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Figuri 2 Disb1buiion of a11swm io "test" questions regarding craxfish and stone crayfish: 
a) Q.l; b) Q.2; c) Q.3; d) Q.5; e) Q.8;j) Q.9; g) QIO; '1) Q.ll 

Regarding general questions about crayfish, very good to excellent level of knowledge was 
found with 91.3% of respondents an.s.wered con-ectly to the question in which animal group 
crayfi.5h belongs to (in the c.ontrol stuv ey this number raised to 100%). 77.9% were aware of 
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crayfish presence in our cowuy (in the control survey this nwnber raised to 96.1%) (Figure 
2a, 2b). Approximate.ly a half of respondents (48.1%) had esseotia.l knowledge. of crayfish 
main habitat in the first survey, while in the second survey this ntuuber/percentage raised to 
two thirds (64.4%) (Figure 2c). 

In the first survey, 24.3% of children answered con-ectly to questions regarding stone 
crayfish ecology (habitat, diet, human impac~ protection stanis), while only 9 .6% of children 
had knowledge of the main predator of stone crayfish in the nan>re (Figt>re. 2d, 2e, 2£; 2g). In 
the cootJ·ol sun•ey these numbers raised to nearly a ha.If of children (49.1 %) who responded 
correctly. The particular increase was noticed in regar~ to kno\1,,·ledge. of s1one crayfish 

protection status (from 29.8% to 69.2%, Figure 2h). 

Public awareness of crayfish depends on educational aud school progr00101es aud on 

economic aud social imponauce of crayfish (5]. As it has been shown, apart from 
Scaudiuaviao co,uitries and UK, public knowledge l evels about crayfish are fairly low (5]. 
Lack of adequate information aud available. documentation has be.en pointed out as the. main 

cause. of such situation in gene.ml. The. lack of specific educatioua.l progr=es is particularly 
noticeable for Aush'Opotamobiz,s fon"enh·um, a native. species for Damibe and Elbe. river 

basins. Pruticularly tow level of knowledge was noted in our neighbouring counby Croatia 
(5]. Recorded low level of public knowledge in Croatia was not linked with low avaiabilityof 
infonnatious about crayfish (which was average). Despite in Serbia similar investigations 
weren1t conducted, due to economical, cultural and political counectioas in the past aud 

present, we could assu11Ulle somewhat similar situation here as well. Toe results of our 
investigation has shown good level of knowledge regarding crayfish in gene.ml, yet fairly low 
knowledge of stone tra}f!Sh (aro,uid 20% of children with correc.t answers). Even in ffle 

second survey the. knowledge about stone crayfish has only risen up to average level (around 
40% of children with co1rect answers). Obtained results can be explained by school 

prognunmes, lack of information about A. to1rentium and low levels of economic and social 
impo11ance of crayfish in the. region and in our couut,y. It should be underlined that similar 
investigation regru·diag public awareness of crayfish and stone crayfish wasn't couduc.ted 
before in Serbia. To obtain more reliable data, similar research should be conducted in \\,.ider 

region. including different age and social classes . \Ve hope. that our pioneering study c.an be. 

one. small step tov.<ards preservation of A. torrentiwn and other endangered invertebrates 
species in our country. 

CONCLUSI ON 

Initial children's knowledge regarding stone crayfish was at expected !eve~ having in 
miud rigid school c.uniculum.. and low level of education and practic,al activities in the local 

areas re,garding endangered invertebrate species present iu our country. Moderate knowledge 
inc.rease \1.ras re.corded after the second survey. To better protect and conserve. rare and 

endangered taxa it is necessary to raise. awareness of local citizen, espe.cially young 
generations, particularly in the areas whe.re these species can be found. A similar research, 
regarding stone crayfish has not been conducted before in Serbia. Hopefully this pioneering 

s tudy will contribute to wider efforts in preservation of this and other endange.red 
invertebrates species in our country. 
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