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აʩʹʺრაʽʺი 

 
 

ʳʵცʬʳʻლ ʱʭლʬʭაˀი ʹˆʭაʫაʹˆʭა ʳʬʯʵʫʬʩიʹ ʪაʳʵʿʬʴʬʩიʯ ˀʬʹ˄აʭლილ იʽʴა 

Myrmoxenusკიʹ ʫა Leptothoraxკიʹ ʪʭარიʹ ˅იაʴ˅ʭʬლʬʩიʹ гFormicoxenini-იʹ ʺრიʩაд 

ʹაʽარʯʭʬლʵʹ ʫა ცʬʴʺრალʻრი ʬʭრʵʶიʹ ˄არʳʵʳაʫʪʬʴლʬʩიй ʳაʯ აˆაʹიაʯʬʩʯ 

ʬრʯʳაʴʬʯიʹაʪაʴ ʪაʴʹˆʭაʭʬʩʻლი ʹაʹიცʵცˆლʵ ციʱლʬʩიз რʵʳლʬʩიც აʽაʳʫʬ 

ˀʬʹ˄აʭლილი არ ʿʵʼილაй 

ʱʭლʬʭა ʹაʳი ʴა˄ილიʹʪაʴ ˀʬʫʪʬʩაй ʶირʭʬლი ʴა˄ილი ʬˆʬʩა ʹʵციალʻრი ʶარაზიʺიʹз 

ʳʵʴაʯʳʼლʵʩʬლი ˅იაʴ˅ʭʬლიʹ M. tamarae (Arnoldi, 1968)-ʹ ʺაʽʹʵʴʵʳიʻრი ʹʺაʺʻʹიʹ 

ʪაʴʹაზʾʭრაʹ; აʹʬʭʬ ʳიʹი ʹაʹიცʵცˆლʵ ციʱლიʹ ʫა ʱʵლʵʴიიʹ ʹʺრʻʽʺʻრიʹ ˀʬʹ˄აʭლაʹ 

ʪʬʴʬʺიʱʻრი ʳარʱʬრʬʩიʹ ʪაʳʵʿʬʴʬʩიʯй ʱʭლʬʭიʹ ʳʬʵრʬ ʴა˄ილიʹ ʳიზაʴია ʱაʭʱაʹიაʹა ʫა 

ˁრʫილʵʬʯ ʯʻრʽʬʯˀი ʪაʭრცʬლʬʩʻლი L. scamniკიʹ ʱʵლʵʴიʬʩიʹ ʹʵციალʻრი 

ʵრʪაʴიზაციიʹ ˀʬʹ˄აʭლაй ʱʭლʬʭიʹ ʳʬʹაʳʬ ʴა˄ილი ʬˆʬʩა წʩʬრʪʳაʴიʹ ˄ʬʹიʹმ ʺʬʹʺირʬʩაʹ 

ˈʵლარʽʺიʱʻლი L. acervorum-იʹ ალʶʻრი ʶʵʶʻლაციʬʩიʹ ʳაʪალიʯზʬй 

აʾʴიˀʴʻლ ʱʭლʬʭაˀი ʳʵˆʫა Myrmoxenus-იʹ ʵრი ʺაʽʹʵʴიʹ - M. tamarae-ʹз 

ʹაʽარʯʭʬლʵʫაʴ ʫა ʳʹʵʼლიʵˀი ʼარʯʵʫ ʪაʭრცʬლʬʩʻლი ʫა ʳʵრʼʵლʵʪიʻრაʫ 

ʳʹʪაʭʹი M. ravouxi (André, 1896)-იʹ ʽცʬʭიʹ, ʳʵრʼʵʳʬʺრიიʹ, ʩირʯʭʻლი ʫა 

ʳიʺʵʽʵʴʫრიʻლი ʫʴʳ-იʹ ʼრაʪʳʬʴʺʬʩიʹ ˀʬʫარʬʩა იʳიʹʯʭიʹ, რʵʳ ʫაʪʭʬʫʪიʴა M. 

tamarae  ˄არʳʵაʫʪʬʴʫა ʭალიʫʻრ ʹაˆʬʵʩაʹ ʯʻ M. ravouxi-იʹ ʱაʭʱაʹიʻრ ʶʵʶʻლაციაʹ.  

ʱʭლʬʭიʹ ˀʬʫʬʪაʫ ʫაʫʪიʴʫა, რʵʳ აʳ ʵრი ʺაʽʹʵʴიʹ ʳʻˀʬʩი აˀʱარაʫ 

ʪაʴʹˆʭაʭʫʬʩʵʫʴʬʴ ლʵʱʵʳʵʺʵრʻლ აʽʺიʭʵʩაʹა ʫა ʳʵრʼʵʳʬʺრიაˀი, რაც აʳʺʱიცʬʩʹ 

M. tamarae-იʹ ʭალიʫʻრʵʩაʹй M. tamarae -ʹა ʫა M. ravouxi -იʹ ˀʵრიʹ ʩირʯʭʻლ ʫა 

ʳიʺʵʽʵʴʫრიʻლ ʫʴʳ-იʹ ʼრაʪʳʬʴʺʬʩˀი ʪაʳʵʭლʬʴილი ʳცირʬ ʪაʴʹˆʭაʭʬʩა ˀʬʹა˃ლʵა 

აიˆʹʴაʹ Myrmoxenus-იʹ ʪʭარˀი არʹʬʩʻლი აʳʷაʳიʴʫʬლი რაʫიაციიʯй ˁʭʬʴʹ ʳიʬრ 

ˁაʺარʬʩʻლი ʳʵრʼʵʳʬʺრიʻლი ʱʭლʬʭიʹ ˀʬʫʬʪაʫ Myrmoxenus-იʹ ʽარʯʻლი ʫა 

ʯʻრʽʻლი ʶʵʶʻლაციʬʩი ʪაʳʵიʿʵ რʵʪʵრც ცალʱʬ ʹაˆʬʵʩა - M. tamarae, რʵʳʬლიც 

ʪაʳʵცალʱʬʭʬʩʻლია ʫაʹაʭლʬʯ ʫა ცʬʴʺრალʻრ ʬʭრʵʶაˀი ʪაʭრცʬლʬʩʻლი M. ravouxi - 

ʪაʴй   
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M. tamarae-ʹ ʱʵლʵʴიʬʩიʹ ʪაʳʵʱʭლʬʭაʳ ʪʭიˁʭʬʴაз რʵʳ M. tamarae-ʹ აˆალʪაზრʫა 

ʫʬʫʵʼლʬʩი აიʴʭაზირʬʩʬʴ Temnothorax - იʹ ʪʭარიʹ ˅იაʴ˅ʭʬლʬʩიʹ ʩʻʫʬʬʩʹ ʫა 

ʳაʹʶიʴ˃ʬლ ʫʬʫʵʼალʹ ʱლაʭʬʴ ʫაˆრˁʵʩიʯ. ʬრʯ ʱʵლʵʴიაˀი ʬრʯʫრʵʻლაʫ ʵრი ʳʵʴა 

ʹაˆʬʵʩიʹ არʹʬʩʵʩა (T. crasecundus ʫა  T. cf. unifasciatus) ʳიʻʯიʯʬʩʹ M. tamarae-იʹ 

აʽʺიʻრ ʳʵʴაʯʳʼლʵʩʬლʵʩაზʬ. ʱʵლʵʴიʬʩიʹ ʪʬʴʬʺიʱʻრი ʹʺრʻʽʺʻრა ˀʬʬʹაʩაʳʬʩა 

ʳʵʹალʵʫʴʬლ ʳʵʴʵʪიʴიაʹ ʫა ʳʵʴʵაʴʫრიაʹ. 

L. scamniკიʹ ʼʻʴʽციʻრი ʬრʯʫʬʫʵʼლიაʴʵʩიʹ ʫაʹაʳʺʱიცʬʩლაʫ ˀʬʭიʹ˄აʭლʬʯ 

ʳიʹი ˀʬ˄ʿʭილʬʩიʹ ʽცʬʭა ʫა ʫაʭაʱʭირʫიʯ ʪაʴაʿʵʼიʬრʬʩʻლ ʫʬʫʵʼლʬʩʹз აʹʬʭʬ 

ʪაʭʱʭʬʯʬʯ ʫა ˀʬʭაʫარʬʯ რʭა ʱʵლʵʴიიʫაʴ ʫʬʫʵʼლʬʩიʹ ʹაʱʭʬრცˆʬʬʩიй  

COI ʳიʺʵʽʵʴʫრიʻლი ʪʬʴიʹ ʹʬʽʭʬʴʹზʬ ʫაʿრʫʴʵʩიʯ Leptothorax-იʹ ʪʭარიʹ 

ʼილʵʪʬʴʬზʳა ʫააʫაʹʺʻრა ʳʵʹაზრʬʩაз რʵʳ ʼʻʴʽციʻრი ʬრʯʫʬʫʵʼლიაʴʵʩა 

ʪაʴʭიʯარʫა ʱʵʴʭʬრʪʬʴʺʻლაʫ Leptothorax-იʹ რაʳʵʫʬʴიʳʬ ʺაʽʹʵʴˀი. აʹʬ რʵʳ, 

რʬʶრʵʫʻʽციʻლი ʻʴარი ʹაʱʳაʵʫ ლაʩილʻრია ʫა ˀʬი˃ლʬʩა ʹ˄რაʼაʫʭʬ ˀʬიცʭალʵʹ 

ˈაʩიʺაʺიʹ ცʭლილʬʩაʹʯაʴ ʬრʯაʫ.  

ʩʬრʪʳაʴიʹ ˄ʬʹიʹ ʺʬʹʺირʬʩიʹʯʭიʹ ʪაʳʵʭიʱʭლიʬʯ Leptothorax acervorum-იʹ ʳʻˀʬʩი 

ро ʩʻʫიʫაʴз რʵʳლʬʩიც ʳʵʶʵʭʬʩʻლი იʿʵ ალʶʬʩˀი ʹˆʭაʫაʹˆʭა ʹიʳაʾლʬზʬй რʵʪʵრც 

ʱʭლʬʭიʹ ˀʬʫʬʪʬʩʳა აˁʭʬʴაз ზʾʭიʹ ʫʵʴიʫაʴ ʹიʳაʾლიʹ ʳაʺʬʩაʹʯაʴ ʬრʯაʫ ˆʫʬʩა 

ʳʻˀʬʩიʹ ʹˆʬʻლიʹ ზʵʳიʹз  ʳაʪრაʳ არა ʱʵლʵʴიიʹ ზʵʳიʹ ზრʫაй   
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ʳʵრʼʵʳʬʺრია, ʼილʵʪʬʴʬზი, Leptothorax, ʱʵლʵʴიიʹ ʹʺრʻʽʺʻრა, რʬʶრʵʫʻʽციʻრი 
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Abstract 
 

In the present study, Georgian and Central European representatives of the ant genera 

Myrmoxenus and Leptothorax (tribe Formicoxenini) were investigated using different 

methodologies. These species have totally different life styles, which have not been studied 

before.  

The study consists of three parts. The primary goal of the project was to define the 

taxonomic position of the socially parasitic, slave-making ant M. tamarae (Arnoldi, 1968); To 

study the life history and colony structure of M. tamarae using genetic markers. Another 

purposes were to determine social organization of colonies of another ant species, L. scamni, 

which is found in the Caucasus and Northern Turkey and to test Bergmannპs rule in application 

to holarctic ant Leptothorax acervorum.  

In the current study, behavior, morphometry, nuclear and mtDNA sequences were 

compared between two taxa of Myrmoxenus, M. tamarae, from Georgia and the morphologically 

similar, wide-spread species M. ravouxi (André, 1896). This was done in order to determine if 

M. tamarae is a valid species, or alternatively might represent a Caucasian population of M. 

ravouxi. 

According to the results, the workers of these two taxa differed conspicuously in locomotor 

activity and in morphometry, that supports view about M. tamaraeპs validity.  Small difference 

between nuclear and mitochondrial DNA fragments of M. tamarae and M. ravouxi,. might be 

explained by a recent radiation of the genus Myrmoxenus. According to the results of 

morphometry, Georgian and Turkish populations of the genus Myrmoxenus belong to the 

species-M. tamarae, separated from Western and Central European populations of  M. ravouxi.  

The study of colonies of M. tamarae showed that young queens invade Temnothorax nests 

and kill the host queen by throttling. The simultaneous presence of two slave species in a single 

colony (T. crasecundus and T. cf. unifasciatus) indicates that M. tamarae is an active slave-

maker.The genetic structure of the colonies matched that expected for a monogynous and 

monandrous ants.  
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To document functional monogyny in L. scamni, the mating behavior was studied, the 

behavior of mating queens were observed, and the ovaries of nestmate queens from eight 

colonies were dissected.  

A phylogeny of Leptothorax species based on partial CO I sequences corroborated the view 

that functional monogyny has evolved convergently in several taxa of Leptothorax. It appears 

that this is a highly variable trait that can rapidly adapt to habitat changes.  

To test Bergmann's rule, we studied 53 nests of Leptothorax acervorum (workers only), 

collected along altitudinal gradients in Alps. Our results showed that the body size of workers 

but not the colony size increases with altitude. 

 

 

Key words: Formicidae, Myrmoxenus, slave making ants, morphometry, phylogeny, 

Leptothorax, colony structure, reproductive skew, mating behavior, Bergmann's rule. 

 

 

 

 

 

 

 

 

 

 

 

 



5 

 

ʳაʫლʵʩა 

ʳაʫლʵʩა ʳიʴʫა ʪაʫაʭʻˆაʫʵ ˁʬʳʹ ˆʬლʳ˃ʾʭაʴʬლʬʩʹз რʬʪʬʴʹʩʻრʪიʹ 

ʻʴიʭʬრʹიʺʬʺიʹ ʶრʵʼʬʹʵრʹз იʻრʪʬʴ ˈაიʴცʬʹ იʳ ˀʬʻʼაʹʬʩʬლი ʫაˆʳარʬʩიʹʯʭიʹз რაც 

ʪაʳი˄ია ʳაʴ ˆʻʯი ˄ლიʹ ʪაʴʳაʭლʵʩაˀი, აʹʬʭʬ ილიაʹ ʹაˆʬლʳ˄იʼʵ ʻʴიʭʬრʹიʺʬʺიʹ 

ʶრʵʼʬʹʵრʹ ʫაʭიʯ ʯარˆʴიˀʭილʹ ʪა˄ʬʻლი ʫაˆʳარʬʩიʹʯʭიʹ ʫა ʳˆარʫა˅ʬრიʹʯʭიʹ. 

ʪაʴʹაʱʻʯრʬʩʻლი ʶაʺიʭიʹცʬʳიʯ ʳიʴʫა ʳʵʭიˆʹʬʴიʵ ʪʬრʳაʴʬლი ʳʬცʴიʬრიз 

ʪʵʬრლიციʹ ʩʻʴʬʩიʹ იʹʺʵრიიʹ ʳʻზʬʻʳიʹ ʬʴʺʵʳʵლʵʪიიʹ ʪაʴʿʵʼილʬʩიʹ 

ˆʬლʳ˃ʾʭაʴʬლიз ʫʵʽʺʵრი ʩʬრʴˈარʫ ʹაიʼʬრʺიз რʵʳʬლʳაც ʪაʳი˄ია ʳʴიˀʭʴʬლʵʭაʴი 

ʱʵʴʹʻლʺაციʬʩი ʺაʽʹʵʴʵʳიიʹ ʱʻʯˆიʯй  

აʹʬʭʬ ʫიʫი ʶაʺიʭიʹცʬʳიʯ ʳიʴʫა აʭʾʴიˀʴʵ ʼრაʴʪი ʱʵლʬʪაз ʫʵʽʺʵრი აʩʬლ 

ʩʬრʴაʫʵʻ ʫა ʳაʫლʵʩა ʪაʫაʭʻˆაʫʵ ʪა˄ʬʻლი ʫაˆʳარʬʩიʹა ʫა რˁʬʭʬʩიʹʯʭიʹз 

ʽცʬʭიʯი ʬʽʹʶʬრიʳʬʴʺʬʩიʹ ʫრʵʹ; ʫʵʽʺʵრ აʴʫრʬაʹ ˀʻლცʹз ʫʵʽʺʵრ ალʼრʬʫ 

ʩʻˀიʴʪʬრʹ ʫა ʻʱრაიʴʬლ ʺაʽʹʵʴʵʳიʹʺ ალʬʽʹაʴʫრʬ რაʫˁʬʴʱʵʹз ʳირʳʬʱʵლʵʪიʻრი 

ʱʵლʬʽციʬʩიʹ ʯˆʵʭʬʩიʹʯʭიʹз რაც ʻʳʴიˀʭʴʬლʵʭაʴʬʹი იʿʵ ˁʬʳი ʴაˀრʵʳიʹ 

ˀʬʹრʻლʬʩიʹʯʭიʹй  

ʹაʫიʹʬრʺაციʵ ʴაˀრʵʳი ʳʵʳზაʫʫა რʬʪʬʴʹʩʻრʪიʹ ʻʴიʭʬრʹიʺʬʺიʹ ზʵʵლʵʪიიʹ 

იʴʹʺიʺʻʺიʹ ʬʭʵლʻციიʹз ʽცʬʭიʹ ʫა ʪʬʴʬʺიʱიʹ  ʪაʴʿʵʼილʬʩიʹ ʩაზაზʬ ʫა ʫიʫი 

ʳაʫლʵʩა ʳიʴʫა ʭʻʯˆრა ʳʯʬლ ʱʵლʬʽʺიʭʹ ʪა˄ʬʻლი ʫაˆʳარʬʩიʹʯʭიʹ ʫა ʪʭʬრʫˀი 

ʫʪʵʳიʹʯʭიʹй  

აʹʬʭʬ ʳიʴʫა ʳაʫლიʬრʬʩა ʪაʳʵʭˆაʺʵ ილიაʹ ʻʴიʭʬრʹიʺʬʺიʹ აʫʳიʴიʹʺრაციიʹ 

ʳიʳარʯз ʪა˄ʬʻლი ʼიʴაʴʹʻრი ʳˆარʫა˅ʬრიʹაʯʭიʹз რʵʳლიʹ ʫაˆʳარʬʩიʯაც ʳʬ 

ʪაʴʭაˆʵრციʬლʬ ʭიზიʺი რʬʪʬʴʹʩʻრʪიʹ ʻʴიʭʬრʹიʺʬʺˀიз ʪʬრʳაʴიაˀიз ʱʭლʬʭʬʩიʹ 

ʴა˄ილიʹ ˁაʹაʺარʬʩლაʫй  

აʾʴიˀʴʻლი ʹაʫიʹʬრʺაციʵ  ʴაˀრʵʳი ʪაʴˆʵრციʬლʫა ˀʬʳʫʬʪი ʹაʳʬცʴიʬრʵკ

ʱʭლʬʭიʯი ʪრაʴʺʬʩიʹ ʹაˀʻალʬʩიʯх 

1. წʩʵრˇʵʳიʹ ˆʬʵʩიʹ ˅იაʴ˅ʭʬლʬʩი гFormicidaeдх ʺაʽʹʵʴʵʳიაз ʩიʵʬʱʵლʵʪია ʫა 

ʱʵʴʹʬრʭაციამз აˆალʪაზრʫა ʳʬცʴიʬრʯაʯʭიʹ ʹაʽარʯʭʬლʵʹ ʶრʬზიʫʬʴʺიʹ 

ʹაʳʬცʴიʬრʵ ʪრაʴʺი гGNSFкPRESлукс-341);  
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2. მ ʹაʽარʯʭʬლʵʹ ʬʴʫʬʳიʹз ʳʵʴაʯʳʼლʵʩʬლი ˅იაʴ˅ʭʬლა Myrmoxenus tamarae 

гьrnolპdiз мфсуд-ʹ ʶʵʶʻლაციʻრი ʩიʵლʵʪიიʹ ˀʬʹ˄აʭლამ (DAAD-იʹ ʹʺიʶʬʴʫიაд; 

3. წʬʴʫʬʳʻრიз ʳʵʴაʯʳʼლʵʩʬლი ˅იაʴ˅ʭʬლიʹ Myrmoxenus tamarae гьrnolპdiз мфсуд-ʹ 

ʺაʽʹʵʴʵʳიაз ʶʵʶʻლაციʻრი ʩიʵლʵʪია ʫა ʹაʹიცʵცˆლʵ იʹʺʵრიამ гაˆალʪაზრʫა 

ʳʬცʴიʬრʯა ʻცˆʵʬʯˀი ʹაʳʬცʴიʬრʵ-ʱʭლʬʭიʯი ʹʺაʷირʬʩაз ˀʵʯა რʻʹʯაʭʬლიʹ 

ʬრʵʭʴʻლი ʹაʳʬცʴიʬრʵ ʼʵʴʫიз YSкуокт-110/11). 

4. მʪʭარ Leptothorax Mayr, 1855 - იʹ ˅იაʴ˅ʭʬლʬʩიʹ ʬʱʵლʵʪიʻრიз ʪʬʴʬʺიʱʻრი ʫა 

ʬʯʵლʵʪიʻრი ˀʬʹ˄აʭლამ гაˆალʪაზრʫა ʳʬცʴიʬრʯა ʻცˆʵʬʯˀი ʹაʳʬცʴიʬრʵ-

ʱʭლʬʭიʯი ʹʺაʷირʬʩაз ˀʵʯა რʻʹʯაʭʬლიʹ ʬრʵʭʴʻლი ʹაʳʬცʴიʬრʵ ʼʵʴʫიз 

YS/51/7-110/14). 

5. მʩილაʺʬრʻლი ʱʵლაʩʵრაცია რʬʪʬʴʹʩʻრʪიʹ ʻʴიʭʬრʹიʺʬʺʹა ʫა ილიაʹ 

ʻʴიʭʬრʹიʺʬʺიʹз ʬʴʺʵʳʵლʵʪიიʹ ʫა ʩიʵʱʵʴʺრʵლიʹ ცʬʴʺრʹ ˀʵრიʹ 

ʳირʳʬʱʵლʵʪიʻრი ʱʭლʬʭიʹʯʭიʹნ (DFG, HE 1623/30-1). 

6. წʬʴʫʬʳʻრიз ʳʵ˄ʿʭლაʫი ˅იაʴ˅ʭʬლიʹ Myrmoxenus tamarae - ʹ ʪაʳʵʱʭლʬʭა ʫა 

აʫʪილʵʩრიʭი ʳʵʹაˆლʬʵʩიʹ ʪაʴაʯლʬʩა ˅იაʴ˅ʭʬლʬʩიʹ ʱʵʴʹʬრʭაციიʹ ʹაʱიʯˆˀი 

ʩʵრˇʵʳიʹ რაიʵʴˀი гʹაʳცˆʬ-ˇაʭაˆʬʯʵʹ რʬʪიʵʴიз ʹაʽარʯʭʬლʵдმй гRufford Small 

Grants for Nature Conservation, 11054-1). 

7. წʳʵ˄ʿʭლაʫი ˅იაʴ˅ʭʬლʬʩიʹა ʫა ˅იაʴ˅ʭʬლʬʩʯაʴ აʹʵცირʬʩʻლი ʶʬʶლʬʩიʹ 

ʪაʳʵʱʭლʬʭა ʫა აʫʪილʵʩრიʭი ʳʵʹაˆლʬʵʩიʹ ʪაʴაʯლʬʩა ʳ˄ʬრʬʩიʹ ʱʵʴʹʬრʭაციიʹ 

ʹაʱიʯˆˀი ʹაʳცˆʬ-ˇაʭაˆʬʯიʹ რʬʪიʵʴˀიз ʹაʽარʯʭʬლʵმ гRufford Small Grants for 

Nature Conservation, 14711-2).  

 

 

 

 

 

 



7 

 

ʹარˁʬʭი 

 

ცˆრილʬʩიʹз ʹʻრაʯʬʩიʹ ʫა ʫიაʪრაʳʬʩიʹ ˁაʳʵʴაʯʭალიй й й й й й й й . . . . . . . . . . . . . . . . . . . 8 

ˀʬʹაʭალი й й й й й й й й й й й й й й й й й й й й й й й й й й й й й й й й й й й й й й й й й й й й й й й й й й . . . . . . . . . . . . . . . . . . .10 

ʹაʳʬცʴიʬრʵ ლიʺʬრაʺʻრიʹ ʳიʳʵˆილʭა й й й й й й й й й й й й й й й й й . . . . . . . . . . . . . . . . . . . . . . . .15 

ʹაʽარʯʭʬლʵˀი ˅იაʴ˅ʭʬლʬʩიʹ ˀʬʹ˄აʭლიʹ იʹʺʵრია . . . . . . . . . . . . . . . . . . . . . . . . 15 

ʹʵციალʻრი ʶარაზიʺიზʳი ʫა Myrmoxenus-იʹ ʪʭარიʹ ˅იაʴ˅ʭʬლʬʩიʹ   

 ʩიʵლʵʪიაз Myrmoxenus tamarae гьrnolპdiз мфсуд . . . . . . . . . . . . . . . . . . . . . . . . . . . .15 

Leptothorax-იʹ ʪʭარიʹ ˅იაʴ˅ʭʬლʬʩიʹ ʩიʵლʵʪიაз Leptothorax scamni Ruzsky, 

           1905 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .18 

ʩʬრʪʳაʴიʹ ˄ʬʹიз Leptothorax acervorum (Fabricius, 1793) . . . . . . . . . . . . . . . . . . . . . . 20 

ʱʭლʬʭიʹ ʳაʹალა ʫა ʳʬʯʵʫʬʩიʹ ʳიʳʵˆილʭა . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22   

˅იაʴ˅ʭʬლʬʩიʹ ˀʬʪრʵʭʬʩა ʫა ˀʬʴაˆʭა . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .22 

ʽცʬʭიʯი ʬʽʹʶʬრიʳʬʴʺʬʩი . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26 

ʳʵრʼʵʳʬʺრია . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31 

ʹაʱʭʬრცˆʬʬʩიʹ ʪაʱʭʬʯა . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33 

ʪʬʴʬʺიʱʻრი ˀʬʹ˄აʭლა . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .34 

ˀʬʫʬʪʬʩი . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .37  

ʯაʭი 1. Myrmoxenus tamarae - ʹ ʱʭლʬʭიʹ ˀʬʫʬʪʬʩი . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .37  

            ʽცʬʭიʯი ʬʽʹʶʬრიʳʬʴʺიʹ ˀʬʫʬʪი . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .37 

            ʳʵრʼʵʳʬʺრიʻლი ʱʭლʬʭიʹ ˀʬʫʬʪი . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .37 

            ʪʬʴʬʺიʱʻრი ʱʭლʬʭიʹ ˀʬʫʬʪი . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38 

            ʹʵციʵʪʬʴʬʺიʱʻრი აʴალიზიʹ ˀʬʫʬʪʬʩი . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .41 

            Myrmoxenus tamarae - ʹ ʳაʹʶიʴ˃ʬლი ʹაˆʬʵʩʬʩი . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41 

ʯაʭი нй Leptothorax scamni-იʹ ʱʭლʬʭიʹ ˀʬʫʬʪʬʩი . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42 

      Leptothorax scamni-იʹ ˀʬ˄ʿʭილʬʩიʹ ʬʽʹʶʬრიʳʬʴʺიʹ ˀʬʫʬʪი . . . . . . . . . . . . . . . . . .42 

            ʹაʱʭʬრცˆʬʬʩიʹ ʪაʱʭʬʯიʹ ˀʬʫʬʪი . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .44 

            Leptothorax -იʹ ʪʭარიʹ ʼილʵʪʬʴʬზი . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45 



8 

 

ʯაʭი ой Leptothorax acervorum-იʹ ʳʻˀʬʩიʹ ʹˆʬʻლიʹ ზʵʳიʹ ʫაʳʵʱიʫʬʩʻლʬʩა  

              ʹიʳაʾლიʹ ცʭლილʬʩʬʩʯაʴ. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .47 

ʫიʹʱʻʹია й й й й й й й й й й й й й й й й й й й й й й й й й й й й й й й й й й й й й й й й й й й й й й й й й й й й й й й . . . . . . . . . . . . . 47 

ʫაʹʱʭʴʬʩი й й й й й й й й й й й й й й й й й й й й й й й й й й й й й й й й й й й й й . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .52            

ციʺირʬʩʻლი ლიʺʬრაʺʻრა й й й й й й й й й й й й й й й й й й й й й й й . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53 

ʫიʹʬრʺაციიʹ ʼარʪლʬʩˀი ʳʵʳზაʫʬʩʻლი ʶʻʩლიʱაციʬʩი й й . . . . . . . . . . . . . . . . . . . . . . .65 

 

 

 

 

ცˆრილʬʩიʹз ʹʻრაʯʬʩიʹ ʫა ʫიაʪრაʳʬʩიʹ ˁაʳʵʴაʯʭალი 

 

ცˆრილი мй  Myrmoxenus კ იʹ ʪʭარიʹ ʹაˆʬʵʩʬʩიз ʳაʹʶიʴ˃ლʬʩი ʫა ʪაʭრცʬლʬʩʬʩი . . .ʪʭ 16 

ʹʻრაʯი 1й ʩʵრˇʵʳიʹ რაიʵʴიз ʹʵʼй ʫაʩაй Myrmoxenus tamaraeკʹ ʳʵʶʵʭʬʩიʹ  

                      აʫʪილი. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .ʪʭ 22    

ʹʻრაʯი 2. Myrmoxenus tamaraeკʹ ʱʵლʵʴია ʼი˅ʭიʹ ʽʬრʽიʹ ʽʭʬˀ . . . . . . . . . . . . . . . . . ʪʭ 23 

ʹʻრაʯი 3. M. ravouxi-იʹ ʱʵლʵʴია ʱლʫიʹ ʴაʶრალʬʩˀი . . . . . . . . . . . . . . . . . . . . . . . . . ʪʭ 23 

ʹʻრაʯი 4. Leptothorax scamni Ruzsky, 1905-იʹ ʩʻʫʬ ʹʵ˅იʹ ʽʬრʽიʹ ʽʭʬˀ . . . . . . . . . . . ʪʭ 24  

ʹʻრაʯი 5. ˈაʼʬლʬʱარიʹ ʳʯʬʩი, (იʴʹʩრʻʱი, აʭʹʺრია). . . . . . . . . . . . . . . . . . . . . . . . . . . ʪʭ 25 

ʹʻრაʯი 6. ʹაʳʪაʴʿʵʼილʬʩიაʴი ʩʻʫʬ ˅იაʴ˅ʭʬლʬʩიʹ ʱʵლʵʴიʬʩიʹ  

                      ლაʩʵრაʺʵრიʻლ ʶირʵʩʬʩˀი ʪაʴʹაʯაʭʹʬʩლაʫ . . . . . . . . . . . . . . . . . . . . . ʪʭ 26 

ʹʻრაʯი 7. ʹʶʵʴʺაʴʻრი ლʵʱʵʳʵʺʵრʻლი ʽცʬʭიʹ ʹაʬʽʹʶʬრიʳʬʴʺʵ არʬʴა . . . . . . . . ʪʭ 28 

ʹʻრაʯი 8. ˀʬʹა˄ʿʭილʬʩʬლი არʬʴა -  ʶʬʺრიʹ ˇაʳიз რʵʳʬლიც ʫაʼარʻლია  

                      ʯაʩაˀირიʹ ʯˆʬლი ʼʬʴიʯ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .ʪʭ 30 

ʹʻრაʯი 9. ʳʵრʼʵʳʬʺრიაˀი ʪაʳʵʿʬʴʬʩʻლი Myrmoxenus-იʹ ʹაˆʬʵʩʬʩიʹ 

                      ʳʵʶʵʭʬʩიʹ აʫʪილʬʩი . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .ʪʭ 31 

ʹʻრაʯი 10. Myrmoxenus tamarae гьrnolპdiз мфсудй a - ʺიʶიʹ ʳʵʶʵʭʬʩიʹ  

https://en.wikipedia.org/w/index.php?title=Leptothorax_scamni&action=edit&redlink=1


9 

 

                        აʫʪილი ʹაʽარʯʭʬლʵˀი; b კ ʳʻˀა; c კ ʫʬʫʵʼალი; d კ ʳაʳრი . . . . . . . . .ʪʭ 32 

ʹʻრაʯი 11. ʳʵლʬʱʻლʻრ ʱʭლʬʭაˀი ʪაʳʵʿʬʴʬʩʻლი Myrmoxenus-იʹ  

                         ʹაˆʬʵʩʬʩიʹ ʳʵʶʵʭʬʩიʹ აʫʪილʬʩი й й й й й й й й й й й й й й й й й й й й й й й й й й й й й й . . ʪʭ 34 

ʹʻრაʯი 12. M. tamarae-ʹ ʫა M. ravouxi-იʹ ʳʻˀʬʩიʹ ʳʵრʼʵʳʬʺრიʻლი  

                         ʳʵʴაცʬʳʬʩიʹ NC-Ward ʱლაʹʺʬრიზაცია . . . . . . . . . . . . . . . . . . . . . . . . . . . ʪʭ 39 

ʹʻრაʯი 13. Myrmoxenus -იʹ ʪʭარიʹ რაʳʵʫʬʴიʳʬ ʺაʽʹʵʴიʹ ʳიʺʵʽʵʴʫრიʻლი  

                         ʫʴʳ -იʹ (COI/COII) 1 430 ʩაზʻრ ˄ʿʭილზʬ ʫაʼʻ˃ʴʬʩʻლი 

                         ʩაიʬზიʻრი ˆʬ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ʪʭ 40 

ʹʻრაʯი 14. M. tamarae-ʹ ʫʬʫʵʼლიʹ ʳიʬრ T. crasecundus-იʹ ʫʬʫʵʼლიʹ  

                         ʫაˆრˁʵʩა ლაʩʵრაʺʵრიʻლ ʶირʵʩʬʩˀი . . . . . . . . . . . . . . . . . . . . . . . . . . .ʪʭ 42 

ʹʻრაʯი 15. Leptothorax scamni -იʹ ʳʫʬʫრʬʩიʹ ʹʶʬრʳიʯ ʹაʭʹʬ ʹʶʬრʳაʯʬʱა й й й й . . . . ʪʭ 44 

ʹʻრაʯი 16. Leptothorax scamni-იʹ ʫა ʳიʹი ʳʵʴაʯʬʹაʭʬ ʹაˆʬʵʩʬʩიʹ  

                         ʳიʺʵʽʵʴʫრიʻლი COI ʪʬʴიʹ унл ʩაზʻრ ˄ʿʭილზʬ 

                         ʫაʼʻ˃ʴʬʩʻლი ʩაიʬზიʻრი ʱʵʴʹʬʹʻʹიʹ ˆʬ . . . . . . . . . . . . . . . . . . . . . . . . ʪʭ 46 

ʫიაʪრაʳა мй ʹʬʽʹʻალʻრი აʽʺიʭʵʩიʹ ʪაʴრიʪი Leptothorax scamni - იʹ  

                         ʱʵლʵʴიʬʩˀი й й й й й й й . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ʪʭ 43 

ʫიაʪრაʳა нй L. acervorum -იʹ ʳʻˀʬʩიʹ ʯაʭიʹ ʳაʽʹიʳალʻრი ʹიʪაʴიʹ  

                         ʫაʳʵʱიʫʬʩʻლʬʩა ზʾʭიʹ ʫʵʴიʫაʴ ʹიʳაʾლიʹ ცʭლილʬʩʬʩʯაʴ й й й . . .ʪʭ 48 

 

 

 

 

 

 

 

 

 



10 

 

ˀʬʹაʭალი 

 

ʳაʾალი ʹაˆʬʵʩრიʭი ʳრაʭალʼʬრʵʭʴʬʩიʯ ʫა ʬʴʫʬʳიზʳიʯз აʹʬʭʬ  

ʩიʵʳრაʭალʼʬრʵʭʴʬʩიʹ ʪაʴაʫʪʻრʬʩიʹ ʳაʾალი რიʹʱʬʩიʹ ʳიˆʬʫʭიʯ ʳʹʵʼლიʵˀი 

ʪაʳʵʿʵʼილია ʩიʵʳრაʭალʼʬრʵʭʴʬʩიʹ оп ცˆʬლი ˄ʬრʺილიз რʵʳʬლʯა ˀʵრიʹაა 

ʱაʭʱაʹიიʹ ʬʱʵრʬʪიʵʴი (Zazanashvili et al., 1999; Myers et al., 2000; Zazanashvili et al., 2004).  

˅იაʴ˅ʭʬლʬʩი ʹʵციალʻრი ʳ˄ʬრʬʩიაз რʵʳლʬʩიც ʳიʬʱʻʯʭʴʬʩიაʴ 

ʹიʼრიʼაʴაʼრʯიაʴʬʩიʹ гHymenopteraд რიʪʹა ʫა ʵˇაˆ Formicidaeკʹ гBolton, 2003; Ward, 

2007). ˅იაʴ˅ʭʬლʬʩი ʻʫაʭʵʫ ʬʭʵლʻციʻრაʫ ˄არʳაʺʬʩʻლ ˇʪʻʼʹ ˄არʳʵაʫʪʬʴʬʴй ʳაʯი 

ʱʵʳʶლʬʽʹʻრი ʱʵʵʶʬრაʺიʻლი ცˆʵʭრʬʩიʹ ʴირი ʪაʴაʶირʵʩʬʩʹ ʳაʯ არʹʬʩʵʩაʹ 

ʳრაʭალʼʬრʵʭაʴ ʬʱʵლʵʪიʻრ ʴიˀაˀი (Wilson, 1971; Hölldobler & Wilson, 1990, 2008), 

ʯʻʳცა აʳაʭʬ ʫრʵʹ ˆʫიʹ ʪაʴʹაʱʻʯრʬʩʻლაʫ ʳʵ˄ʿʭლაʫʹ ʶაʯʵʪʬʴʬʩიʹ ʫა ʶარაზიʺʬʩიʹ 

ზʬʳʵʽʳʬʫʬʩიʹ   ʪაʳʵ (Schmid-Hempel, 1998).  

˅იაʴ˅ʭʬლʬʩი ʪაʳʵიʿʬʴʬʩიაʴ რʵʪʵრც ʩიʵʳრაʭალʼʬრʵʭʴʬʩიʹა ʫა ʪარʬʳʵʹ 

ʬʱʵლʵʪიʻრი ცʭალʬʩაʫʵʩიʹ იʴʫიʱაʺʵრʬʩი гьndersenз мффт; Joshua, 1998; Andersen et 

alйз нллндй ზʵʪიʬრʯი ʹაˆʬʵʩა ʪაʳʵიʿʬʴʬʩა ʳაʭʴʬʩʬლი ʳ˄ʬრʬʩიʹ ʩიʵლʵʪიʻრ 

ʱʵʴʺრʵლˀი гHolldobler б Wilsonз мффлдй არʹʬʩʵʩʬʴ ˅იაʴ˅ʭʬლʬʩიз რʵʳლʬʩʹაც 

ʪაʳʵიʿʬʴʬʩʬʴ ʱʻლიʴარიაʹა гDeFoliartз мфффд ʫა ʳʬʫიციʴაˀი гGottrup &  Leaper, 

2004;  Gudger, 1925; Sapolsky & Robert, 2001). ʯʻʳცაз ზʵʪიʬრʯ ʳაʯʪაʴʹ ʫიʫი ზიაʴიც 

ʳʵაʽʭʯ აʫაʳიაʴიʹʯʭიʹз ʭიʴაიʫაʴ ʹაʼრʯˆʬʹ ʻʽʳʴიაʴ აʫაʳიაʴიʹ ˇაʴʳრʯʬლʵʩაʹ ʫა 

აზიაʴʬʩʬʴ ʹაʹʵʼლʵკʹაʳʬʻრʴʬʵ ʱʻლʺʻრʬʩʹ ʫა ˀʬʴʵʩʬʩʹ гMcGain б Winklerз нллн; 

Haddad et al., 2005).  

ʫʾʬიʹაʯʭიʹ ʳʹʵʼლიʵˀი რʬʪიʹʺრირʬʩʻლია ˅იაʴ˅ʭʬლʬʩიʹ мр лллკზʬ ʳʬʺი 

ʹაˆʬʵʩა (http://www.antwiki.orgз нлмрдз ʹაʽარʯʭʬლʵˀი - мпо ʹაˆʬʵʩა гGratiashvili б 

Barjadze, 2008; Seifert & Csösz, 2015).  

ʳიʻˆʬʫაʭაʫ იʳიʹაз რʵʳ ˅იაʴ˅ʭʬლʬʩი ʪʭˆʭʫʬʩიაʴ ʿʭʬლʪაʴ ʫა ʪაʳʵირˁʬʭიაʴ 

ˀʬʹაʳˁʴʬʭი აʽʺიʻრʵʩიʯз ʳაʯაც ʬʳʻʽრʬʩაʯ ʪაʫაˀʬʴʬʩიʹ ʳაʾალი ʹაʼრʯˆʬ: ʳაʯი 

ʶʵʶʻლაციʬʩიʹ ʬʼʬʽʺʻრი ზʵʳა ˆˀირაʫ არიʹ ʩʬʭრაʫ ʳცირʬз ʭიʫრʬ იʴʫიʭიʫʬʩიʹ 

http://www.antwiki.org/
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რაʵʫʬʴʵʩაз რაʫʪაʴ ʻʳʬʺʬʹ იʴʫიʭიʫʬʩʹ гʳʻˀʬʩʹд ʪაʳრაʭლʬʩიʹ ʻʴარი არ ʪააˁʴიაʯ 

(Seppä, 2008). ʬʹ ʪაʴʹაʱʻʯრʬʩიʯ ʬˆʬʩა ˅იაʴ˅ʭʬლაʯა ʳცირʬ ˇʪʻʼʹ - ʹʵციალʻრ 

ʶარაზიʺʬʩʹй 

ʳʹʵʼლიʵˀი რʬʪიʹʺრირʬʩʻლი ˅იაʴ˅ʭʬლʬʩიʹ мр лллკზʬ ʳʬʺი ʹაˆʬʵʩიʫაʴз 150 

ʳიʬʱʻʯʭʴʬʩა ʹʵციალʻრ ʶარაზიʺʬʩʹз რʵʳლʬʩიც ʫაʳʵʱიʫʬʩʻლʴი არიაʴ ʹˆʭა 

ʹაˆʬʵʩიʹ ˅იაʴ˅ʭʬლʬʩზʬ ʯაʭიაʴʯი ʹაʹიცʵცˆლʵ ციʱლიʹ ʪარʱʭʬʻლი ʶʬრიʵʫიʹ 

ʪაʴʳაʭლʵʩაˀი (Hölldobler & Wilson, 1990; Buschinger, 2009).   

ʳʵʴაʯʳʼლʵʩʬლი ˅იაʴ˅ʭʬლიʹ აˆლʪაზრʫაз ʪაʴაʿʵʼირʬʩʻლი ʫʬʫʵʼალი 

აიʴʭაზირʬʩʹ ʳაʹʶიʴ˃ʬლი ʹაˆʬʵʩიʹ ʩʻʫʬʹз ʯაʭიʹი ʳაʴʫიʩʻლʬʩიʹ ʳʬˀʭʬʵʩიʯ აˆრˁʵʩʹ 

ʳაʹʶიʴ˃ლიʹ ʫʬʫʵʼალʹз რაც ˆˀირაʫ ʱʭირʬʩიʹ ʪაʴʳაʭლʵʩაˀი ʪრ˃ʬლʫʬʩაз ˆʵლʵ 

ʫაʳʵʴʬʩʻლი ʳაʹʶიʴ˃ლიʹ ʳʻˀʬʩი ზრʫიაʴ ʶარაზიʺიʹ ˀʯაʳʵʳაʭლʵʩაʹй 

ʳʵʴაʯʳʼლʵʩʬლი ˅იაʴ˅ʭʬლʬʩი ʪʭˆʭʫʬʩიაʴ ʳაʹʶიʴ˃ʬლი ʹაˆʬʵʩიʹ ʳˆʵლʵʫ ʫიʫ ʫა 

ˆˀირ ʶʵʶʻლაციʬʩˀი ʫა რʯʻლაʫ ʹაʶʵʭʴʬლʴი არიაʴй იʹიʴი ʳიʬʱʻʯʭʴʬʩიაʴ იˀʭიაʯ 

˅იაʴ˅ʭʬლʬʩʹ ʫა ʯიʯʽʳიʹ ʿʭʬლა ʹაˆʬʵʩა ˀʬʺაʴილია IUCNკიʹ ˄იʯʬლ ʴʻʹˆაˀი რʵʪʵრც 

ʳʵ˄ʿʭლაʫი აʴ ʪაʫაˀʬʴʬʩიʹ ʶირაʹ ʳʿʵʼი гSocial Insects Specialist Group, 1996). 

ʹʵციალʻრი ʳ˄ʬრʬʩიʹ ʬრʯ-ʬრʯი ʳʴიˀʭʴʬლʵʭაʴი ʯʭიʹʬʩაა ˀრʵʳიʹ ʬʼʬʽʺʻრი ʫა 

ʹ˄ʵრი ʪაʴა˄ილʬʩაй ʫʬʫʵʼლʬʩი რˁʬʩიაʴ ʩʻʫიʹ ˀიʪʴიʯ ʫა ი˃ლʬʭიაʴ ˀʯაʳʵʳაʭლʵʩაʹз 

ˆʵლʵ ʳʻˀʬʩიз რʵʳლʬʩიც ʻʳʬʺʬʹ ˀʬʳʯˆʭʬʭʬʩˀი არიაʴ ʹʺʬრილʻრʬʩიз ზრʻʴაʭʬʴ 

ˀʯაʳʵʳაʭლʵʩაზʬз აʪრʵʭʬʩʬʴ ʹაʱʭʬʩʹ ʫა იცაʭʬʴ ʩʻʫʬʹй ʳʫʬʫრʬʩიʹ ʪაʴაʿʵʼიʬრʬʩიʹ 

ˀʬʳʫʬʪ ʳაʳრʬʩი იʾʻʶʬʩიაʴз ˆʵლʵ ʫʬʫʵʼლʬʩი ი˄ʿʬʩʬʴ აˆალი ʱʵლʵʴიʬʩიʹ 

ʫაʼʻ˃ʴʬʩაʹ гHölldobler & Wilson, 1990).  

ʳიʻˆʬʫაʭაʫ ʳაʯი ʯაʴაʹაზʵʪაʫʵʬʩʬʩიʹ ˈარʳʵʴიʻლʵʩიʹაз ˆˀირაʫ აʫʪილი აʽʭʹ 

ʱʵʴʼლიʽʺʹ რʬʶრʵʫʻʽციიʹ ʪაʴა˄ილʬʩაʹʯაʴ ʫაʱაʭˀირʬʩიʯ. ˇʪʻʼიʹ ˄ʬʭრʬʩʹ ˀʵრიʹ 

რʬʶრʵʫʻʽციიʹ ʪაʴა˄ილʬʩაʹ წრʬʶრʵʫʻʽციʻლი ʻʴარიმ гმreproductive skewნд ʬ˄ʵʫʬʩა 

(Trettin et al., 2011; Trettin et al., 2014; Heinze & Gratiashvili, 2015). ზʵʪიʬრʯ ʹʵციალʻრ 

ʹაˆʬʵʩʬʩˀი აʹʬʯი ʱʵʴʼლიʽʺიʹ ʪაʫა˅რა ˆʫʬʩა ʫʵʳიʴაʺʻრი იʬრარʽიʬʩიʹ 

ʼʵრʳირʬʩიʯз ʹაʫაც ʬრʯი აʴ ʳˆʵლʵʫ რაʳʫʬʴიʳʬ ʫʵʳიʴაʴʺი ʫʬʫʵʼალი აˆʫʬʴʹ 

რʬʶრʵʫʻʽციიʹ ʳʵʴʵʶʵლიზʬʩაʹ гწʳაʾალი რʬʶრʵʫʻʽციʻლი ʻʴარიმдй ʹˆʭა ʹაˆʬʵʩʬʩˀი 
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ˇʪʻʼიʹ ʿʭʬლა ʫʬʫʵʼალი ˄არʳʵˀʵʩʹ ˀʯაʳʵʳაʭლʵʩიʹ ʯაʴაʩარ რაʵʫʬʴʵʩაʹ 

гწʫაʩალი რʬʶრʵʫʻʽციʻლი ʻʴარიმд (Bourke et al. 1997).    

წრʬʶრʵʫʻʽციʻლი ʻʴარიმ ʳʬʺაʫ ცʭალʬʩაʫია ʹʵციალʻრი ʹიʼრიʼაʴაʼრʯიʴʬʩიʹ 

აˆლʵ ʳʵʴაʯʬʹაʭʬ ʹაˆʬʵʩʬʩˀიც ʱი гHammond et alйз нллсдй წʳაʾალი რʬʶრʵʫʻʽციიʹ 

ʻʴარიმ ʫაʫაʹʺʻრʬʩʻლია ˅იაʴ˅ʭʬლʬʩˀი ʳˆʵლʵʫ  ʺრიʩა Formicoxenini-იʹ ʪʭარʬʩიʹ 

Formicoxenus Mayr, 1855-იʹ ʫა Leptothorax Mayr, 1855-იʹ ზʵʪიʬრʯ ʹაˆʬʵʩʬʩˀი 

(Buschinger, 1968a; Buschinger & Winter, 1976; Buschinger et al., 1980; Heinze & Buschinger, 

1988; Ito, 1990; Buschinger & Francoeur, 1991; Felke & Buschinger, 1999; Gill et al., 2009). 

ˁʬʳი ʹაʫიʹʬრʺაციʵ ʱʭლʬʭა ʬˆʬʩა  Formicoxenini-იʹ ʺრიʩაˀი ˀʬʳაʭალი ʵრი ʪʭარიʹз 

Myrmoxenusკიʹ ʫა Leptothoraxკიʹ ˄არʳʵʳაʫʪʬʴლʬʩʹз რʵʳლʬʩʹაც აˆაʹიაʯʬʩʯ 

ʬრʯʳაʴʬʯიʹაʪაʴ ʪაʴʹˆʭაʭʬʩʻლი ʹაʹიცʵცˆლʵ ციʱლʬʩიй  

ʴაˁʭʬʴʬʩიაз რʵʳ ʹაˆʬʵʩʬʩიʹ ʪაʳიˇʭʴიʹ ʶრʵცʬʹˀი ʫიʫი ʳʴიˀʭʴʬლʵʩა ʬʴი˅ʬʩა 

ʹˆʭაʫაʹˆʭა ʳიʫʪʵʳʬʩიʹ ʬრʯʵʩლიʭ ʪაʳʵʿʬʴʬʩაʹз რʵʪʵრიცაა ʳიʺʵʽʵʴʫრიʻლი ʫა 

ʩირʯʭʻლი ʳარʱʬრʬʩიʹз ʳʵრʼʵლʵʪიʻრიз ʽცʬʭიʯი ʫა ʬʱʵლʵʪიʻრი ʱʭლʬʭʬʩი (Steiner 

et al., 2004; Seifert & Goropashnaya, 2004; Schlick-Steiner et al., 2005; Ross et al., 2010; Steiner 

et al., 2010; Seppä et al., 2011; Gotzek et al., 2012; Blaimer & Fisher, 2013). ˀʬʹაʩაʳიʹაʫз ˁʬʳი 

ʱʭლʬʭʬʩიʹ ʪაʴʹაˆʵრციʬლʬʩლაʫ ʪაʳʵʭიʿʬʴʬ ʹˆʭაʫაʹˆʭა ʳʬʯʵʫʬʩიʹ 

гʳʵრʼʵლʵʪიʻრიз ʪʬʴʬʺიʱʻრიз ʬʯʵლʵʪიʻრი ʫა ʬʱʵლʵʪიʻრიд ʱʵʳʩიʴაციაй  

 

ˁʬʳი ʹაʫიʹʬრʺაციʵ ʱʭლʬʭიʹ ʳიზʴʬʩʹ ˄არʳʵაʫʪʬʴʫაх 

 

 ʳʵʳʬˆʫიʴა M. tamarae-ʹ აˆალი ʬʪზʬʳʶლარʬʩიʹ ʳʵ˃იʬʩა ʳაʯი ʺიʶიʹ ʳʵʶʵʭʬʩიʹ 

აʫʪილიʫაʴ  ʫა  ʪაʴʳʬʹაზʾʭრა M. tamarae -ʹ ʺაʽʹʵʴʵʳიʻრი ʹʺაʺʻʹი; 

 ˀʬʳʬʹ˄აʭლა M. tamarae-ʹ ʹაʹიცʵცˆლʵ ციʱლი ʫა ʪʬʴʬʺიʱʻრი ʳარʱʬრʬʩიʹ 

ʫაˆʳარʬʩიʯ ʪაʳʬრʱʭია ʳიʹი ʱʵლʵʴიიʹ ʹʺრʻʽʺʻრა; 

 ʳʵʳʬˆʫიʴა M. tamarae-ʹ ʳაʹʶიʴ˃ʬლი ʹაˆʬʵʩʬʩიʹ იʫʬʴʺიʼიციʬრʬʩა ʫა 

ʪაʴʳʬʹაზʾʭრა ʳაʹʶიʴ˃ʬლ-ʹʶʬციʼიʻრʵʩა; 
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 ʳʵʳʬˆʫიʴა L. scamniკიʹ აˆალი ʱʵლʵʴიʬʩიʹ ʳʵ˃იʬʩა ʺიʶიʹ  ʳʵʶʵʭʬʩიʹ 

აʫʪილიʫაʴз ˀʬʳʬʹ˄აʭლა ˀʬ˄ʿʭილʬʩიʹ ʽცʬʭა ʫა ˀʬʳʬʳʵ˄ʳʬʩიʴა ʳაʹˀი ʼʻʴʽციʻრი 

ʬრʯʫʬʫʵʼლიაʴʵʩიʹ არʹʬʩʵʩიʹ ˈიʶʵʯʬზა; 

 ˀʬʳʬʹ˄აʭლა Leptothoraxკიʹ ʪʭარიʹ ʼილʵʪʬʴʬზი; 

 ˈʵლარʽʺიʱʻლი Leptothorax acevorum (Fabricius, 1793)-იʹ ʳაʪალიʯზʬ ˀʬʳʬʹ˄აʭლა 

ი˄ʭʬʭʫა ʯʻ არა ʪარʬʳʵ ʶირʵʩʬʩიʹ ცʭლილʬʩʬʩი ʹˆʬʻლიʹ ʫა ʱʵლʵʴიიʹ ზʵʳიʹ 

ცʭლილʬʩʬʩʹ. 

  

ʪაʳʵʽʭʬʿʴʬʩʻლია ʹაʳი ʶʻʩლიʱაცია იʳʶაʽʺ-ʼაʽʺʵრიაʴ ʷʻრაʴლʬʩˀიз ʳʬʵʯˆʬ 

ʳიʾʬʩʻლია ʪაʳʵʹაʽʭʬʿʴʬʩლაʫ ʷʻრʴალˀი Ecological Entomologyй აʹʬʭʬз ʬრʯი ʹʺაʺია 

ʪაʳʵʽʭʬʿʴʬʩʻლია არარʬʼʬრირʬʩაʫ ʷʻრʴალˀიй აʳ ʶʻʩლიʱაციʬʩიʹ ʬრʯʵʩლიʵʩა 

˄არʳʵაʫʪʬʴʹ ʹაʫიʹʬრʺაციʵ ʴაˀრʵʳიʹ ˃ირიʯაʫ ʴა˄ილʹ ʫა ʽარʯʻლი რʬʼʬრაʺიʹ 

ˀʬʳʫʬʪაა ˁარʯʻლიй   

 

1. Gratiashvili N., Bernadou A., Suefuji M., Seifert B. & Heinze J. (2014) The Caucaso-

Anatolian slave-making ant Myrmoxenus tamarae (Arnoldi, 1968) and its more widely 

distributed congener Myrmoxenus ravouxi (André, 1896): a multidisciplinary 

comparison (Hymenoptera: Formicidae). Organisms, Diversity & Evolution 14 : 259კ267 

 

2. Gratiashvili  N., Suefuji M., Barjadze Sh. & Heinze J. (2015) Morphometrics, life history 

and population biology of the Ponto-Caucasian slave-making ant Myrmoxenus tamarae 

(Hymenoptera: Formicidae). European Journal of  Entomology 112 (1) : 175კ179 

 

3. Heinze J. & Gratiashvili N. (2015) High skew in the Caucasus: functional monogyny in 

the ant Leptothorax scamni. Insectes Sociaux , 62 (4): 385-392 
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4. Bernadou A., Römermann C., Gratiashvili N. & Heinze J. (2016) Body size but not 

colony size increases with altitude in the Holarctic ant, Leptothorax acervorum. 

Ecological Entomology, (under review). 

 

5. Gratiashvili, N. & Barjadze, Sh. (2008) Checklist of the ants (Formicidae Latreille, 1809) 

of Georgia. Proceedings of the Institute of Zoology, 23: 130-146.  
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ʹაʳʬცʴიʬრʵ ლიʺʬრაʺʻრიʹ ʳიʳʵˆილʭა 

 

ʹაʽარʯʭʬლʵˀი ˅იაʴ˅ʭʬლʬʩიʹ ˀʬʹ˄აʭლიʹ იʹʺʵრია  

ʹაʽარʯʭʬლʵˀი ˅იაʴ˅ʭʬლʬʩიʹ ˀʬʹ˄აʭლა ʫაი˄ʿʵ XIX ʹაʻʱʻʴიʹ ул-იაʴი ˄ლʬʩიʹ 

ʩʵლʵʫაʴй ʽარʯʻლი ʳირʳʬʱʵʼაʻʴიʹ ˀʬʹ˄აʭლაˀი ˄ʭლილი ˀʬიʺაʴʬʹ რʵʪʵრც 

ʽარʯʭʬლʳაз აʹʬʭʬ ʻცˆʵʬლʳა ʳʬცʴიʬრʬʩʳა:  ʱй არʴʵლʫიʳз ʪй ʫლʻʹʱიʳз აй ʼʵრʬლʳაз ʯй 

ʷიʷილაˀʭილʳაз ʭй ʱარაʭაʬʭʳაз ʴй ʴაʹʵʴʵʭʳაз ʳй რʻზʹʱიʳз ʩй ʹაიʼʬრʺʳაз აй რაʫˁʬʴʱʵʳ ʫა 

ʪй არაʽʬლიაʴʳაй ʯʻʳცა ʳაʯ ʳიʬრ ʪაʴˆʵრციʬლʬʩʻლი ʱʭლʬʭʬʩი ʹაʽარʯʭʬლʵʹ 

ʳირʳʬʱʵʼაʻʴაზʬ ʳˆʵლʵʫ ʺაʽʹʵʴʵʳიʻრი ʫა ʴა˄ილʵʩრიʭ ʬʱʵლʵʪიʻრ-

ʪʬʵʪრაʼიʻლი ˆაʹიაʯიʹ იʿʵ (Gratiashvili & Barjadze, 2008).  

 

ʹʵციალʻრი ʶარაზიʺიზʳი ʫა Myrmoxenus-იʹ ʪʭარიʹ ˅იაʴ˅ʭʬლʬʩიʹ ʩიʵლʵʪიაз 

Myrmoxenus tamarae гьrnolპdiз мфсуд 

ʹʵციალʻრი ʶარაზიʺიზʳი - ʹʵციალʻრი ʳ˄ʬრʬʩიʹ ʶარაზიʺʻლი ʫაʳʵʱიʫʬʩʻლʬʩა 

ʬრʯ აʴ რაʳʫʬʴიʳʬ ʯაʭიʹʻʼლაʫ ʳცˆʵʭრʬʩ ʹʵციალʻრ ʹაˆʬʵʩაზʬ -არიʹ ʯʭიʹʬʩაз 

ʫაʳაˆაʹიაʯʬʩʬლი ʱრაზაʴʬʩიʹʯʭიʹз ʼʻʺʱრʬʩიʹʯʭიʹ ʫა ʪაʴʹაʱʻʯრʬʩიʯ 

ʳრაʭალʼʬრʵʭაʴია ˅იაʴ˅ʭʬლʬʩˀი (Buschinger, 1986; 2009; Holldobler & Wilson, 1990). 

ʳʵʴაʯʳʼლʵʩʬლʵʩიʹ гʫʻლʵზიʹიдз ʫრʵʬʩიʯი ʶარაზიʺიზʳიʹз ʻʳʻˀʵ ʶარაზიʺიზʳიʹ 

აʴʻ იʴʽʭილიʴიზʳიʹ ʫა ʹʺʻʳარი ˅იაʴ˅ʭʬლʬʩიʹ ʼʬʴʵʳʬʴიʹ ˀʬʹ˄აʭლა ˆʫʬʩʵʫა мумл 

˄ლიʫაʴ ʶიʬრ ˈʻʩʬრიʹ ʫა мурф ˄ლიʫაʴ ˁარლზ ʫარʭიʴიʹ ʳიʬრ (Huber, 1810; Darwin, 

1859). ˅იაʴ˅ʭʬლʬʩˀი ʹʵციალʻრი ʶარაზიʺიზʳიʹ ʻʼრʵ ʫა˄ʭრილʬʩიʯი ʳიʳʵˆილʭა 

ʳʵʪʭიაʴʬʩიʯз мффл ˄ʬლʹ ʪაʳʵʽʭʬʿʴʫა ʩй ˈʵლʫʵʩლʬრიʹ ʫა ʬй ʭილʹʵʴიʹ ˄იʪʴˀი მThe 

Antsმ гHolldobler & Wilson, 1990дй нллм ˄ʬლʹ ʶй ʫʬʺʵრʬʳ ʫა იй ˈაიʴცʬʳ ʪაʳʵʹცʬʹ 

ʳიʳʵˆილʭა აʳ ʹაʱიʯˆიʹ ˀʬʹაˆʬʩ гDპettore б Heinze, 2001). ʳიʻˆʬʫაʭაʫ იʳიʹაз რʵʳ ʩʵლʵ 

ʵცი ˄ლიʹ ʳაʴ˃ილზʬ ʳრაʭალი ʫაʳაʺʬʩიʯი ʫʬʺალი იʽʴა ʪაʳʵʱʭლʬʻლიз 

˅იაʴ˅ʭʬლʬʩˀი ʹʵციალʻრი ʶარაზიʺიზʳი რˁʬʩა ʹაიʴʺʬრʬʹʵ ʫა აʳʵʻ˄ʻრაʭ ʯʬʳაʫй  

 ʺრიʩა Formicoxenini ʪაʴʹაʱʻʯრʬʩიʯ ʳʫიʫარია ʹʵციალʻრი ʶარაზიʺʬʩიʯз ʹაʫაც 

ʳʵʴაʯʳʼლʵʩʬლʵʩა ˄არʳʵიˀʭა ʬʽʭʹˇʬრ ʬრʯʳაʴʬʯიʹʪაʴ ʫაʳʵʻʱიʫʬʩლაʫ гBeibl et alйз 
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2005). ʳʵʴაʯʳʼლʵʩʬლი ˅იაʴ˅ʭʬლʬʩიʫაʴ Myrmoxenus Ruzskyз мфлн гʿʵʼილი Epimyrma  

Emeryз мфмрд ˄არʳʵაʫʪʬʴʹ ʪაʴʹაʱʻʯრʬʩიʯ ʹაიʴʺʬრʬʹʵ ʪʭარʹ ʳიʹი ʼარʯʵ 

ʪʬʵʪრაʼიʻლი ʹაზʾʭრʬʩიʯა ʫა ʹაʹიცʵცˆლʵ ციʱლʬʩიʹ ʳრაʭალʼʬრʵʭʴʬʩიʯй იʪი 

ʳʵʴაʯʳʼლʵʩʬლ ˅იაʴ˅ʭʬლʬʩˀი ʹაˆʬʵʩრიʭაʫ ʿʭʬლაზʬ ʳʫიʫარი ʺაʽʹʵʴიაз ʯʻʳცა 

ცალʱʬʻლი ʹაˆʬʵʩʬʩი ʳʵრʼʵლʵʪიʻრაʫ ˆˀირაʫ ʱარʪაʫ ʪაʳიˇʴʻლი არ არიʹ 

(Gratiashvili et al., 2014). 

ცʴʵʩილია Myrmoxenus - იʹ ʪʭარიʹ ˀʬʳʫʬʪი ʹაˆʬʵʩʬʩი гცˆრილი 1):  

 

ცˆრილი мй Myrmoxenus კ იʹ ʪʭარიʹ ʹაˆʬʵʩʬʩიз ʳაʹʶიʴ˃ლʬʩი ʫა ʪაʭრცʬლʬʩʬʩი (http://www.antwiki.org, 

2016) 

N ʹაˆʬʵʩიʹ ʹაˆʬლი ʳაʹʶიʴ˃ʬლი ˅იაʴ˅ʭʬლიʹ 
ʹაˆʬʵʩა 

ʪაʭრცʬლʬʩა 

1 
Myrmoxenus adlerzi   

(Douwes, Jessen & 

Buschinger, 1988) 

Temnothorax exilis (Emery, 

1869) 

ʹაʩʬრ˃ʴʬʯი 

2 Myrmoxenus africana 

(Bernard, 1948) 

- ალʷირი 

3 Myrmoxenus algeriana 

(Cagniant, 1968) 

Temnothorax curtulus 

(Santschi, 1923), T. curtulus 

gentilis (Santschi, 1923), T. 

monjauzei (Cagniant, 1968), 

T. spinosus (Forel, 1909) 

ალʷირი, ʳარʵʱʵ 

4 
Myrmoxenus bernardi 

(Espadaler, 1982) 
Temnothorax gredosi 

(Espadaler & Collingwood, 

1982) 

ʬʹʶაʴʬʯი 

5 
Myrmoxenus birgitae  

(Schultz, 1994) 
Temnothorax gracilicornis 

nivarianus (Santschi, 1925) 

ʬʹʶაʴʬʯი-ʱაʴარიʹ 
ʱʻʴ˃ʻლʬʩი 

6 
Myrmoxenus corsica 

(Emery, 1895) 

 

Temnothorax exilis (Emery, 

1869) 

ʹაʼრაʴʪʬʯი-ʱʵრʹიʱაз 
ცʬʴʺრალʻრი იʺალია ʫა 
ˆʵრʭაʺია 

7 Myrmoxenus gordiagini 

Ruzsky, 1902 

Temnothorax lichtensteini 

(Bondroit, 1918), T. serviculus 

(Ruzsky, 1902) 

ˆʵრʭაʺია, ʳʵʴʺʬʴʬʪრʵз 
ʹლʵʭʬʴიაз ʩʻლʪარʬʯიз 
ʹაʩʬრ˃ʴʬʯიз ʿაზაˆʬʯიз 
ʯʻრʽʬʯი ʫა რʻʹʬʯი 

8 
Myrmoxenus kraussei 

(Emery, 1915) 

 

Temnothorax recedens 

(Nylander, 1856) 

ცʬʴʺრალʻრი ʫა ʹაʳˆრʬʯ 
ʬʭრʵʶაз ˁრʫილʵʯ აʼრიʱა 
ʫა ʯʻრʽʬʯი 

9 
Myrmoxenus ravouxi  

(Andre, 1896) 
Temnothorax affinis (Mayr, ცʬʴʺრй ʫა ʹაʳˆრй ʬʭრʵʶა 

http://www.antwiki.org/
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1855), T interruptus (Schenck, 

1852), T. nigriceps (Mayr, 

1855), T. unifasciatus 

гLatreilleз мтфуд ʫა 
Temnothorax-იʹ ʪʭარიʹ ʹˆʭა 
ʹაˆʬʵʩʬʩი  

10 Myrmoxenus stumperi 

(Kutter, 1950) 

Temnothorax tuberum 

(Fabricius, 1775) 

ʹაʼრაʴʪʬʯიз ˀʭʬიცარია 

11 Myrmoxenus tamarae 

гьrnolპdiз мфсуд 
Temnothorax crasecundus 

Seifert & Csösz, 2015, T. cf. 

unifasciatus (Latreille, 1798) 

ʹაʽარʯʭʬლʵз ʯʻრʽʬʯი  

12 
Myrmoxenus zaleskyi 

(Sadil, 1953) 
- ˁʬˆʬʯი 

 

ʪʭარ Myrmoxenus-იʹ ʫʬʫʵʼლʬʩი ʱʵლʵʴიʬʩʹ აარʹʬʩʬʴ Temnothorax-იʹ ʪʭარიʹ 

ʹˆʭაʫაʹˆʭა ʹაˆʬʵʩʬʩიʹ ʩʻʫʬʬʩიʹ ʫაიʴʭაზირʬʩიʯ (Buschinger, 1989).   Myrmoxenus-იʹ 

ʱʵლʵʴიʬʩი რაʳʫʬʴიʳʬ აʯʬʻლიʫაʴ აʹʬʻლაʳʫʬ ზრʫაʹრʻლი იʴʫიʭიʫიʹʪაʴ ˀʬʫʪʬʩაз 

რʵʳლʬʩიც არიაʴ 2.5კр ʳʳ ʹიʪრ˃იʹй ʩʻʫʬʬʩი ʪʭˆʭʫʬʩა ʬრʯʱაʳʬრიაʴი ʾრʻʹ ʹაˆიʯ 

ˆʬʬʩˀი ʽʬრʽიʹ ʽʭʬˀ აʴ ʱლʫიʹ ʴაʶრალʬʩˀიй ˀʬʹა˃ლʬʩʬლია ʹრʻლი ʱʵლʵʴიʬʩიʹ 

ʳʵʪრʵʭʬʩაз აʾ˄ʬრა ʫა ლაʩʵრაʺʵრიʻლ ʶირʵʩʬʩˀი ˄ლʬʩიʹ ʳაʴ˃ილზʬ ʫაʱʭირʭʬʩʬʩიʹ 

ˁაʺარʬʩა (Buschinger, 1968; 1987; Buschinger & Winter, 1983). 

Myrmoxenus tamarae гьrnolპdiз мфсуд არიʹ აʳ ʪʭარიʹ ʬრʯაʫʬრʯი ˄არʳʵʳაʫʪʬʴʬლი 

ʹაʽარʯʭʬლʵʫაʴй აʳ ʹაˆʬʵʩიʹ н ʳʻˀა იʴʫიʭიʫი ʳʵʶʵʭʬʩʻლი იʿʵ ʯй ʷიʷილაˀʭილიʹ 

ʳიʬრ ʩʵრˇʵʳიʹ რაიʵʴიʹ ʹʵʼй ʫაʩაˀი Temnothoraxკიʹ ʪʭარიʹ ˅იაʴ˅ʭʬლʬʩიʹ ʩʻʫʬˀი 

мфсо ˄ʬლʹ (ǮȐȎȐȓȈȠȊȐȓȐ, 1967) й ზʬʳʵაʾʴიˀʴʻლ იʴʫიʭიʫʬʩზʬ ʫაʿრʫʴʵʩიʯ мфсу 

˄ʬლʹ ʱй არʴʵლʫიʳ აʾ˄ʬრა ʳʬცʴიʬრʬʩიʹაʯʭიʹ აˆალი ʹაˆʬʵʩა M. tamarae (ǨȘȕȖȓȤȌȐз 

1968), რʵʳʬლიც  ʹაʽარʯʭʬლʵʹ ʬʴʫʬʳია ʫა ˀʬʺაʴილია IUCNკიʹ ʴʻʹˆაˀი რʵʪʵრც 

ʳʵ˄ʿʭლაʫი ʹაˆʬʵʩაკVU Dн ʱაʺʬʪʵრიიʯ (Social Insects Specialist Group, 1996). ˁʭʬʴʹ 

ʪაʳʵʱʭლʬʭაʳʫʬ არაʼʬრი არ იʿʵ ცʴʵʩილი M. tamaraeკʹ ˀʬʹაˆʬʩ ʪარʫა ʹაˆʬʵʩიʹ ʳʵʱლʬ 

აʾ˄ʬრიʹაй M. tamaraeკʹ ʳʻˀʬʩიʹ აʾ˄ʬრიʹ ʳ˄ირ იʴʼʵრʳაციაზʬ ʫაʿრʫʴʵʩიʯ არʹʬʩʵʩʫა 

ʳʵʹაზრʬʩაз რʵʳ იʪი ˀʬʹა˃ლʵა  ʿʵʼილიʿʵ ʳʹʵʼლიʵˀი ʼარʯʵʫ ʪაʭრცʬლʬʩʻლი M. 

ravouxi (André, 1896)კიʹ ʹიʴʵʴიʳი (Buschinger, 1989; Schulz & Sanetra, 2002). 
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Leptothorax -იʹ ʪʭარიʹ ˅იაʴ˅ʭʬლʬʩიʹ ʩიʵლʵʪიაз Leptothorax scamni Ruzsky, 1905  

ʩʵლʵ ʵრი აʯ˄ლʬʻლიʹ ʳაʴ˃ილზʬ ʹʵციʵʩიʵლʵʪიʻრი ʱʭლʬʭʬʩიʹ ˃ირიʯაʫ 

ʹაʱიʯˆʬʩʹ ʹʵციალʻრი ʳ˄ʬრʬʩიʹ ʱʵლʵʴიʬʩˀი ʫʬʫʵʼლʬʩიʹз ʪაʴაʿʵʼირʬʩʻლი ʫა 

რʬʶრʵʫʻʽციʻლი ʻʴარიʹ ʳʽʵʴʬ ʳʫʬʫრʬʩიʹ რაʵʫʬʴʵʩა ʫა ʳაʯი რʬʪʻლაცია 

˄არʳʵაʫʪʬʴʹй ʱʵლʵʴიʬʩი ˀʬი˃ლʬʩა იʿʵʹ ʬრʯʫʬʫʵʼლიაʴიз ʳრაʭალʫʬʫʵʼლიაʴი  აʴ 

ʼʻʴʽციʻრაʫ ʬრʯʫʬʫʵʼლიაʴი гრʵʫʬʹაც ʱʵლʵʴიაˀი ʳრაʭალი ʫʬʫʵʼალიაз ʯʻʳცა 

ʿʭʬლაʴი არ არიაʴ ʶʵʺʬʴციʻრაʫ ʱʭʬრცˆიʹ ʳʫʬʩლʬʩიз არაʳʬʫ ʳˆʵლʵʫ ʬრʯი 

˄არʳʵაʫʪʬʴʹ რʬʶრʵʫʻʽციʻლ ʫʬʫʵʼალʹдй 

ʼʻʴʽციʵʴალʻრი ʬრʯʫʬʫʵʼლიაʴʵʩა აʴʻ წʼʻʴʽციʵʴალʻრი ʳʵʴʵʪიʴიამ  

ʯაʭʫაʶირʭʬლაʫ აʾ˄ʬრა ლй ʶარʫიʳ (Pardi, 1940, 1946) ʽაʾალʫიʹ ʱრაზაʴაˀი Polistes 

gallicus Linnaeus, 1761 ʫა აʾʳʵˁʴʫაз რʵʳ იˀʭიაʯია ˅იაʴ˅ʭʬლʬʩˀიй ʪარʫა Solenopsis 

invicta-ʹიз ʹაʫაც იʹ ʪʭˆʭʫʬʩა ʶʵლიʪიʴიაʹა  ʫა ʳʵʴʵʪიʴიაʹʯაʴ  ʬრʯაʫз 

ʼʻʴʽციʵʴალʻრი ʬრʯʫʬʫʵʼლიაʴʵʩიʹ არʹʬʩʵʩა ʫაʳʺʱიცʬʩʻლია ʺრიʩა 

Formicoxenini-იʹ ზʵʪიʬრʯ ʹაˆʬʵʩʬʩˀი: Leptothorax acervorum (Fabricius, 1793) 

Leptothorax gredleri (Buschinger, 1968a), Leptothorax sphagnicolus (Francoeur, 1986д ʫა 

ʽʹʬʴʵʩიʵʺʻრი ʪʭარიʹ Formicoxenus Mayr, 1855-იʹ ʹაˆʬʵʩʬʩიʹ ʻʳʬʺʬʹʵʩაˀი (Buschinger 

& Winter, 1976; Buschinger, 1979; Buschinger et al., 1980;  Francoeur et al., 1985; Trettin et al., 

2011). 

ʪʭარი Leptothorax  ʳʵიცაʭʹ ʶაʺარა ʫა ʹაˀʻალʵ ზʵʳიʹ ˅იაʴ˅ʭʬლʬʩიʹ нл-ʳʫʬ 

ʹაˆʬʵʩაʹз რʵʳლʬʩიც ცˆʵʭრʵʩʬʴ ʶაʺარა ʱʵლʵʴიʬʩიʹ ʹაˆიʯ ʽʭʬʩიʹ ʽʭʬˀз ლʶʵʩაʫ 

ˆʬʬʩˀი აʴ ʺʵʺʬʩიʹ ʹიʾრʻʬʬʩˀი (Heinze et al., 1993). ʬʹ ʪʭარი ˃ირიʯაʫაʫ 

ˈʵლარʽʺიʱაˀია ʪაʭრცʬლʬʩʻლიй ʹაʽარʯʭʬლʵˀი ʪʭˆʭʫʬʩა п ʹაˆʬʵʩა: Leptothorax 

acervorum (Fabricius, 1793), L. gredleri Mayr, 1855, L. muscorum гNylanderз мупсдз ʫა L. 

scamni Ruzskyз мфлр гGratiashvili б Barjadzeз нллудй ʶირʭʬლი ʹაʳი ʹაˆʬʵʩა ʪʭˆʭʫʬʩა 

ʳʹʵʼლიʵʹ ʹˆʭაʫაʹˆʭა აʫʪილაʹ ʫა ʹაʱʳაʵʫ ʱარʪაʫაა ˀʬʹ˄აʭლილიз ˆʵლʵ L. 

scamni  ʪʭˆʭʫʬʩა ʱაʭʱაʹიაʹა ʫა ˁრʫილʵʬʯ ʯʻრʽʬʯˀი ʫა ʳაʹზʬ ˃ალიაʴ ʳ˄ირი 

იʴʼʵრʳაციაა ცʴʵʩილიй აʳ ʪʭარიʹ ʹʽʬʹʵʩრიʭი ʯაʵʩა არ ˄ʿʭილʫʬʩა ʫიʫი 

ʴʻʶʺიალʻრი ʪʻʴʫʬʩიʹ ʹაˆიʯз არაʳʬʫ ʻʼრʵ ˆˀირაʫ იʿʬʴʬʩʬʴ წʳაʳრʬʩიʹ ʳʵˆʳʵʩიʹმ 

https://en.wikipedia.org/w/index.php?title=Leptothorax_gredleri&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Leptothorax_muscorum&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Leptothorax_scamni&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Leptothorax_scamni&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Leptothorax_scamni&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Leptothorax_scamni&action=edit&redlink=1
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ʽცʬʭაʹ ˀʬʹა˄ʿʭილʬʩʬლი ʶარʺʴიʵრიʹ ʳʵʹაˆიʩლაʫ  гBuschinger, 1968c, 1971; Heinze et al., 

1992; Oberstadt & Heinze, 2003).  

ʪʭარ Leptothoraxკიʹ ʱʵლʵʴიʬʩˀი ʳრაʭალი ʫʬʫʵʼლიʹ ʬრʯʫრʵʻლი ʯაʴაარʹʬʩʵʩა 

ˀʬ˄ʿʭილʬʩიʹ ˀʬʳʫʬʪ აˆალʪაზრʫა ʫʬʫʵʼლʬʩიʹ ʳˀʵʩლიʻრ ʩʻʫʬˀი ʫაʩრʻʴʬʩიʹ 

ʺიʶიʻრი ˀʬʫʬʪია  (Douwes et al., 1987; Stille et al., 1991; Heinze, 1995; Bourke et al., 1997; 

Hammond et al., 2006; Bernadou & Heinze, 2013). ზʵʪიʬრʯ ʹაˆʬʵʩʬʩˀი ʩʻʫიʹ აʳˆაʴაʪი 

ʫʬʫʵʼლʬʩი ʹრʻლიაʫ ʺʵლʬრაʴʺʻლʬʩი არიაʴ ʬრʯʳაʴʬʯიʹ ʳიʳარʯ ʫა ʿʭʬლაʴი 

ʫʬʩʬʴ ʱʭʬრცˆʬʩʹ гწʼაʱʻლʺაʺიʻრი ʶʵლიʪიʴიამд (Buschinger, 1968a; Bourke, 1991, 1993; 

Heinze, 1993). ʹˆʭა ʹაˆʬʵʩʬʩˀი ʫʬʫʵʼლʬʩი აʳʿარʬʩʬʴ რʬʶრʵʫʻʽʺიʻლ იʬრარʽიაʹ 

ˀʬʳʵʫʪʵʳიʯ ʫა ˈიʩʬრʴაციიʹ ˀʬʳʫʬʪ ʫა ʳˆʵლʵʫ ʿʭʬლაზʬ ʳაʾალ ʹაʼʬˆʻრზʬ ʳʿʵʼი 

ʫʬʫʵʼალი ი˄ʿʬʩʹ ʱʭʬრცˆʬʩიʹ ʫʬʩაʹ ʪაზაʼˆʻლზʬ гწʼʻʴʽციʻრი ʳʵʴʵʪიʴიამд 

(Buschinger, 1968a; Heinze & Smith, 1990; Heinze et al., 1992; Ito, 2005). ʹʵციალʻრი ʫა 

რʬʶრʵʫʻʽციʻლი იʬრარʽიიʹ ʫაʳʿარʬʩიʹ ˀʬʳʫʬʪз ʳʻˀʬʩʹ იʬრიˀი ʳიაʽʭʯ 

ʳʬʵრʬˆარიʹˆʵʭაʴ ʫʬʫʵʼლʬʩზʬз რʵʳლʬʩიც ი˄ʿʬʩʬʴ ʵʵციʺʬʩიʹ ʳʵʳ˄იʼʬʩაʹ ʫა ʳაʯ 

ʿრიაʴ ʩʻʫიʫაʴ (Heinze & Smith, 1990; Gill & Hammond, 2011; Trettin et al., 2011). აʹʬ რʵʳз 

ʫʵʳიʴაʴʺ ʫʬʫʵʼალʹ, რʵʪʵრც ˁაʴʹз აʽʭʹ ʹრʻლი ʱʵʴʺრʵლი ˀʯაʳʵʳაʭლʵʩაზʬ 

ʱʵლʵʴიაˀიз იʽʴʬʩა ʬʹ ʶირʫაʶირი ʱʵʴʺრʵლი ʯʻ არაʶირʫაʶირი, ʳʻˀʬʩიʹ ʳʬˀʭʬʵʩიʯй  

მʫაʩალი რʬʶრʵʫʻʽციʻლი ʻʴარინ ʫა ˀʬʹაʩაʳიʹაʫ წʼაʱʻლʺაʺიʻრი ʶʵლიʪიʴიამ 

ʪʭˆʭʫʬʩა ˁრʫილʵʬʯ ʴაˆʬʭარʹʼʬრʵʬʩიʹ ʭრცʬლიз ʬრʯʪʭარʵʭაʴი ˄ი˄ʭʵʭაʴი ʺʿʬʬʩიʹ 

Leptothoraxკიʹ ʱʵლʵʴიʬʩˀი гʳაʪй ცʬʴʺრალʻრი ʫა ˁრʫილʵʬʯ ʬʭრʵʶიʹ L. acervorumკ

ˀიз L. canadensisკˀი, L. muscorumკˀი; (Buschinger, 1968a; Bourke & Heinze, 1994; Heinze et 

al., 1995).  

 წʳაʾალი რʬʶრʵʫʻʽციʻლი ʻʴარიʹმ ʳʽʵʴʬ ʹაˆʬʵʩʬʩი L. gredleri, L. sphagnicolus, ʫა 

L. sp. A гაˆლაˆაʴʹ რʬʼʬრირʬʩʻლიз რʵʪʵრც ოოLeptothorax AF-ergзპპ (Ellison et al., 2012)) ʫა 

L. acervorumკიʹ ʼʻʴʽციʵʴალʻრაʫ ʳʵʴʵʪიʴʻრი ʶʵʶʻლაციʬʩიз ცˆʵʭრʵʩʬʴ 

არაʬრʯʪʭარʵʭაʴ ˈაʩიʺაʺʬʩˀიз რʵʪʵრიცაა ʳʫʬლʵʬʩი ˆˀირ ʺʿʬʬʩˀი, ˅აʵʩიაʴი 

აʫʪილʬʩიʹ ʶაʺარაз ʳˀრალი ʴა˄ილʬʩიз ʱლʫʵʭაʴი ˄არʳʵʴაʽʳʴʬʩიʹ ʱიʫʬʬʩიз აʴ ʳˀრალი 
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ʺʿʬʬʩიʹ ʺʬʴიაʴი აʫʪილʬʩი гBourke & Heinze, 1994; Felke & Buschinger, 1999; Trettin et al., 

2011). 

Leptothorax scamni ʯაʭʫაʶირʭʬლაʫ აʾ˄ʬრილი იʿʵ რʵʪʵრც L. muscorum კიʹ  

ʱაʭʱაʹიʻრი ʭარიაცია Leptothorax (Mychothorax) muscorum var. scamni აʩაʹʯʻʳაʴʯაʴ 

აˆლʵʹ, ʩაʾიʹ ʹʱაʳზʬ ʳʵʶʵʭʬʩʻლ რაʳʵʫʬʴიʳʬ ʳʻˀაზʬ ʫაʿრʫʴʵʩიʯ гლაʯიʴʻრაʫ 

მscamnumმ ʴიˀʴაʭʹ ʹʱაʳʹд (ǸțȏșȒȐȑ , 1905)й ʱй არʴʵლʫიʳ (ьrnolპdi, 1977) აიʿʭაʴა იʹ 

ʹაˆʬʵʩიʹ რაʴʪˀიз ʫაʳაʺʬʩიʯი იʴʼʵრʳაციიʹ ʳʵ˄ʵʫʬʩიʹ ʪარʬˀʬй ʵʼიციალʻრ 

ˆʬლაˆალ აʾ˄ʬრაʹ ʫა ʴʬʵʺიʶʬʩიʹ აʾʴიˀʭʴაʹ (Heinze et al., 1993) ʯაʴ ʫაʬრʯʵ აˆალი 

ʴიʳʻˀʬʩიʹ ʳʵʶʵʭʬʩა ˁრʫილʵʬʯ ʯʻრʽʬʯʹა ʫა ˁრʫილʵʬʯ ʱაʭაʱაʹიაˀიй ʳიʻˆʬʫაʭაʫ 

იʴʺʬʴʹიʻრი ʹაʭʬლʬ ʹაʳʻˀაʵʬʩიʹა ˁრʫილʵʬʯ აʴაʺʵლიაˀიз ʹრʻლი ʱʵლʵʴიʬʩიʹ 

ʶʵʭʴა ˀʬʻ˃ლʬʩʬლი აʾʳʵˁʴʫაй აʽʬʫაʴ ʪაʳʵʳʫიʴარʬз ʪაˁʴʫა ʭარაʻʫიз რʵʳ L. scamni 

ˀʬʹა˃ლʵა იʿʵʹ ლაʽʵʩრიʭაʫ ʪაʴა˄ილʬʩʻლი ˈაʩიʺაʺიʹ ʹʶʬციალიʹʺიз იʹʬʭʬ რʵʪʵრც 

L. gredleri (Heinze et al., 1993) ʫა ˆაʹიაʯʫʬʩʵʫʬʹ წʳაʾალი რʬʶრʵʫʻʽციʻლი ʻʴარიʯმ.   

 

ʩʬრʪʳაʴიʹ ˄ʬʹიз Leptothorax acervorum (Fabricius, 1793) 

ʵრʪაʴიზʳʬʩʹз რʵʳლʬʩიც ʩიʴაʫრʵʩʬʴ ციʭ ʪარʬʳʵ ʶირʵʩʬʩˀიз ʪააˁʴიაʯ ʻʼრʵ 

ʫიʫი ʹˆʬʻლიʹ ზʵʳა აʴ ʳაʹაз ʭიʫრʬ იʳაʭʬ ʹაˆʬʵʩიʹ ˄არʳʵʳაʫʪʬʴლʬʩʹ ʳʵʩიʴაʫრʬʬʩʹ 

ʻʼრʵ ʯʩილ ʱლიʳაʺʻრ ʶირʵʩʬʩˀი (Bergmann, 1847; Shelomi, 2012). ʳიʻˆʬʫაʭაʫ იʳიʹა, 

რʵʳ ʯაʭʫაʶირʭʬლაʫ ʩʬრʪʳაʴიʹ ˄ʬʹი ʬˆʬʩʵʫა ʯʩილʹიʹˆლიაʴ ˆʬრˆʬʳლიაʴʬʩʹ, 

ʳʵʪʭიაʴʬʩიʯ იʹ ʪაʭრცʬლʫა ციʭʹიʹˆლიაʴʬʩზʬც, ʹაʫაც  ʪაʳʵაʭლიʴა არაʬრʯʪʭარʵʭაʴი 

ˀʬʫʬʪʬʩი (Bergmann, 1847; Blackburn et al., 1999; Shelomi, 2012).  

ʩʵლʵ ˄ლʬʩˀი ʹˆʭაʫაʹˆʭა ʱʭლʬʭʬʩიʯ ʳʵˆʫა ʩʬრʪʳაʴიʹ ˄ʬʹიʹ ʺʬʹʺირʬʩა 

ʹʵციალʻრ ʳ˄ʬრʬʩˀი ˀიʫაʹაˆʬʵʩრიʭ ʫა ʹაˆʬʵʩაʯაˀʵრიʹ ʫʵʴʬʬʩზʬ. ʹʵციალʻრ 

ʳ˄ʬრʬʩˀი წʹˆʬʻლიʹ ზʵʳამ ʪაʴიˆილʬʩა რʵʪʵრც ცალʱʬʻლი ʳʻˀʬʩიʹ ʹˆʬʻლიʹ ზʵʳა აʴ  

წʹʻʶʬრʵრʪაʴიზʳიʹმ ზʵʳა, რაც ʪʻლიʹˆʳʵʩʹ ʱʵლʵʴიაˀი იʴʫიʭიʫʬʩიʹ ʹაʬრʯʵ 

რაʵʫʬʴʵʩაʹ (Kaspari & Vargo, 1995; Heinze et al., 2003; Dunn et al., 2010).  

ˈʵლარʽʺიʱʻლი ˅იაʴ˅ʭʬლა Leptothorax acervorum ˄არʳʵაʫʪʬʴʹ ˀʬʹაʼʬრიʹ 

ʹაʳʵʫʬლʵ ʹიʹʺʬʳაʹ ʹˆʭაʫაʹˆʭა ʪარʬʳʵ ʶირʵʩʬʩˀი ʹაʹიცʵცˆლʵ ციʱლიʹ 
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ˀʬʹაʹ˄აʭლაʫй იʪი ʼარʯʵʫაა ʪაʭრცʬლʬʩʻლი ʹˆʭაʫაʹˆʭა ʪʬʵʪრაʼიʻლ ʪაʴʬʫʬʩˀი ʫა 

ზʾʭიʹ ʫʵʴიʫაʴ ʹˆʭაʫაʹˆʭა ʹიʳაʾლʬზʬ (Glaser, 2006; Seifert, 2007; Bernadou et al., 2015). 

ʱʵლʵʴიʬʩი არიʹ ʶაʺარა ʫა ʩʻʫʬʬʩიʹ ʳʵʶʵʭʬʩა აʫʭილაʫაა ˀʬʹა˃ლʬʩʬლი. 2003 ˄ʬლʹз 

ˈაიʴცʬʹა ʫა ʳიʹი ʱʵლʬʪʬʩიʹ ʱʭლʬʭაˀი (Heinze et al. 2003) L. acervorum-იʹ იʴʫიʭიʫʬʩიʹ 

ʹˆʬʻლიʹ ʹაˀʻალʵ ზʵʳა იზრʫʬʩʵʫა ʪაʴʬʫʻრაʫ ʹაʳˆრʬʯიʫაʴ ˁრʫილʵʬʯიʹაʱʬʴй 

აʽʬʫაʴ ʪაʳʵʳʫიʴარʬз ʪაʪʭიˁʴʫა ʭარაʻʫიз რʵʳ ʹიʳაʾლიʹ ზრʫაʹʯაʴ ʫაʱაʭˀირʬʩიʯაც 

ˀʬʹა˃ლʵა ʪაʳʵʭლʬʴილიʿʵ ʹˆʬʻლიʹ ზʵʳიʹ ʳʹʪაʭʹი ʫაʳʵʱიʫʬʩʻლʬʩა ʫა 

ˁაʺარʬʩʻლიʿʵ ʱʭლʬʭა ალʶʬʩˀი ʹˆʭაʫაʹˆʭა ʹიʳაʾლʬზʬ ʳʵʶʵʭʬʩʻლი L. acervorum-იʹ 

ʳაʪალიʯზʬз რაც ʳʵʪʭცʬʳʫა ʹაˀʻალʬʩაʹ ʩʬრʪʳაʴიʹ ˄ʬʹიʹ ʺʬʹʺირʬʩიʹʯʭიʹ ʹʵციალʻრ 

ʳ˄ʬრʬʩˀიй  
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ʱʭლʬʭიʹ ʳაʹალა ʫა ʳʬʯʵʫʬʩიʹ ʳიʳʵˆილʭა  

 

˅იაʴ˅ʭʬლʬʩიʹ ˀʬʪრʵʭʬʩა ʫა ˀʬʴაˆʭა 

ˁʬʳი ʹაʫიʹʬრʺაციʵ ʱʭლʬʭიʹ ʼარʪლʬʩˀი ˁაʭაʺარʬʯ  ʳʵრʼʵლʵʪიʻრიз 

ʪʬʴʬʺიʱʻრი ʫა ʽცʬʭიʯი ʬʽʹʶʬრიʳʬʴʺʬʩი гI, II, III, IV ʶʻʩლიʱაციʬʩიдй   

ʹაʱʭლʬʭი ʵʩიʬʽʺʬʩიʹ Myrmoxenus tamaraeკʹз Leptothorax scamni-იʹ ʫა L. acervorum-

იʹ ʱʵლʵʴიʬʩი ʳʵʭიʶʵʭʬʯ აʹʶირაʺʵრიʹ ʳʬˀʭʬʵʩიʯз ʳირʳʬʱʵლʵʪიაˀი ʳიʾʬʩʻლი 

ʳʬʯʵʫʬʩიʹ ˀʬʹაʩაʳიʹაʫ (I, II, III, IV ʶʻʩლიʱაციʬʩიдй    

Myrmoxenus tamaraeკʹ ʫა ʳიʹი ʵრი ʳაʹʶიʴ˃ლიʹх Temnothorax cf. unifasciatus (Latreille, 

1798)კიʹ ʫა T. crasecundus Seifert & Csösz, 2015კიʹ ʹრʻლი ʱʵლʵʴიʬʩი  ʳʵʭიʶʵʭʬʯ 

ʳცირʬ ʱაʭʱაʹიʵʴზʬ-ʩʵრˇʵʳიʹ ˆʬʵʩაˀიз ʪʭირʪʭიʴაʹ ʳʯიʹ ʹაʳˆრʬʯკაʾʳʵʹაʭლʬʯ 

ʼʬრʫʵʩზʬз ʹʵʼʬლ ʫაʩიʹ ʹაʹაʼლაʵʹʯაʴ აˆლʵʹ г41°48'39.89"N,  43°27'6.05"E), ʹიʳაʾლʬ 

ზʾʭიʹ ʫʵʴიʫაʴ: ∼1,027 ʳ. ʱʵლʵʴიʬʩი ʳʫʬʩარʬʵʩʫʴʬʴ ʼი˅ʭʬʩიʹ гPinus sylvestris var. 

hamata Steven) ʽʬრʽიʹ ʽʭʬˀ ʫა ʱლʫიʹ ʴაʶრალʬʩˀი (ʹʻრй м - 3).  

 

 

 

ʹʻრ мй ʩʵრˇʵʳიʹ რაიʵʴიз ʹʵʼй ʫაʩაй Myrmoxenus tamarae კ ʹ ʳʵʶʵʭʬʩიʹ აʫʪილიй 
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ʹʻრй 2. Myrmoxenus tamaraeკʹ ʱʵლʵʴია ʼი˅ʭიʹ ʽʬრʽიʹ ʽʭʬˀй ცʬʴʺრˀი ʫʬʫʵʼალიз ʳʻˀʬʩი ʫა ˅ʻʶრʬʩიй  

 

 

 

ʹʻრй 3. Myrmoxenus tamarae -იʹ ʱʵლʵʴია ʱლʫიʹ ʴაʶრალʬʩˀიй 
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2010-нлмм ˄˄й ʳʵʭიʶʵʭʬʯ млл-ʳʫʬ ʱʵლʵʴიაз ʯʻʳცა აʽʬʫაʴ ʳˆʵლʵʫ 9 ʱʵლʵʴია იʿʵ 

ʫაʶარაზიʺიაʴʬʩʻლი Myrmoxenus tamaraeკʯიй ʱʵლʵʴიʬʩი ˀʬიცაʭʫʴʬʴ ʳʻˀʬʩʹ ʫა 

აʽაʳʫʬ აʻʾ˄ʬრʬლ ʹʽʬʹʵʩრიʭ ʯაʵʩაʹй  

Leptothorax scamni -იʹ ʹრʻლი ʱʵლʵʴიʬʩიз ცალʱʬʻლი ʫʬʫʵʼლʬʩი ʫა აˆალი 

ʱʵლʵʴიʬʩიʹ ʫაʳʼʻ˃ʴʬʩʬლი ʫʬʫʵʼლʬʩიʹ ˇʪʻʼʬʩი ʳʵʭიʶʵʭʬʯ  ʹაʳცˆʬ-ˇაʭაˆʬʯიʹ 

რʬʪიʵʴˀიз აʩაʹʯʻʳაʴˀიз ˄ი˄ʭʵʭაʴი ʺʿიʹ ʹაʳˆრʬʯ ʼʬრʫʵʩზʬ 

(41°45'25.54"N;  42°49'4.37"E), ʹიʳაʾლʬ ზʾʭიʹ ʫʵʴიʫაʴ: 1535 ʳ. ʱʵლʵʴიʬʩი ʩʻʫʵʩʫʴʬʴ 

ʱაʭʱაʹიʻრი ʹʵ˅იʹ (Abies nordmanniana (Steven) Spach) ʫა აʾʳʵʹაʭლʻრი ʴა˃ʭიʹ (Picea 

orientalis (L.) Peterm.) ʾʬრʵʹ ʹაʳˆრʬʯ ʳˆარʬʹз ʽʬრʽიʹ ʽʭʬˀй ʫიʫი რაʵʫʬʴʵʩიʯ ʩʻʫʬʬʩი 

იʽʴა ʴაʶʵʭʴი ʫაზიაʴʬʩʻლი ˆʬʬʩიʹ  ʾʬრʵʬʩʯაʴз ʹაʫაც ʼიʹი ʷʵʴაʭʫა гʹʻრй 4). 

 

 

 

ʹʻრй п. Leptothorax scamni Ruzsky, 1905-იʹ ʩʻʫʬ ʹʵ˅იʹ ˆიʹ ʽʬრʽიʹ ʽʭʬˀй იʹრიʯ ʴაˁʭʬʴʬʩია ʩʻʫʬˀი 

არʹʬʩʻლი ლარʭʬʩიʹ ˇʪʻʼიй ʩʻʫიʹ ზʬʳʵʯ ʫა ʽʭʬʳʵʯ ʯʬʯრაʫ არიʹ ʼიʹიʹ ʳˀრალი ʼʬʴა. 

 

 L. acervorum -იʹ ʹრʻლი ʱʵლʵʴიʬʩი ʳʵʭიʶʵʭʬʯ აʭʹʺრიიʹ ალʶʬʩˀი 975 ʳ-ʫაʴ 1,980 

ʳ ʹიʳაʾლʬʳʫʬ ʫიაʶაზʵʴˀი ˆიʹ ʫაʳʶალ ʺʵʺʬʩˀი, ʳʵრʬʩˀი, ʽʬრʽიʹ ʽʭʬˀ ʫა ʱლʫიʹ 

https://en.wikipedia.org/w/index.php?title=Leptothorax_scamni&action=edit&redlink=1
https://en.wikipedia.org/w/index.php?title=Leptothorax_scamni&action=edit&redlink=1
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ʴაʶრალʬʩˀი. 43 ʱʵლʵʴია ʳʵʭიʶʵʭʬʯ ʱლაიʴʭალʹʬრʺალˀი ʫა мл ʱʵლʵʴია იʴʹʩრʻʱˀი 

гʹʻრй 5), (ʫʬʺალʬʩი იˆილʬʯ IV ʶʻʩლიʱაციაˀიдй  

 

 

 

ʹʻრ. 5. ˈაʼʬლʬʱარიʹ ʳʯʬʩი, (იʴʹʩრʻʱი, აʭʹʺრია). 

 

ʹაʱʭლʬʭი ʵʩიʬʽʺʬʩიʹ ʳʵʶʵʭʬʩʻლი ʱʵლʵʴიʬʩი ʪაʫაʭიʿʭაʴʬʯ ʯʩილიʹˀიз ილიაʹ 

ʹაˆʬლʳ˄იʼʵ ʻʴიʭʬრʹიʺʬʺიʹ ზʵʵლʵʪიიʹ იʴʹʺიʺʻʺიʹ ʬʴʺʵʳʵლʵʪიიʹ 

ლაʩʵრაʺʵრიაʹა ʫა რʬʪʬʴʹʩʻრʪიʹ ʻʴიʭʬრʹიʺʬʺიʹ ʬʭʵლʻციიʹз ʽცʬʭიʹ ʫა ʪʬʴʬʺიʱიʹ 

ლაʩʵრაʺʵრიაˀიй ʳაʹალიʹ ʳʵʶʵʭʬʩიʹ ˀʬʳʫʬʪ ˆʫʬʩʵʫა ʱʵლʵʴიʬʩიʹ ʹʺრʻʽʺʻრʬʩიʹ 

ʪაʴʹაზʾʭრა ʳʻˀʬʩიʹз ʹʽʬʹʵʩრიʭი ʯაʵʩიʹз ʱʭʬრცˆʬʩიʹз ˅ʻʶრʬʩიʹა ʫა ლარʭʬʩიʹ 

ʫაʯʭლიʯй ცʵცˆალი ʱʵლʵʴიʬʩი იʴაˆʬʩʵʫა ʯაʩაˀირიʹ ʼʹʱʬრიʹ ʳʽʵʴʬз ʹʺაʴʫარʺʻლз 

ʹაʳ ʪაʴʿʵʼილʬʩიაʴ ʶლაʹʺʳაʹიʹ ʿʻʯʬʩˀი гʹʻრй сд ʴაˆʬʭრაʫ ʩʻʴʬʩრიʭ ʶირʵʩʬʩˀიз 

რʵʪʵრც ʬʹ აʾ˄ʬრილია Formicoxeniniკიʹ ʹˆʭა ˅იაʴ˅ʭʬლʬʩიʹʯʭიʹ (Buschinger, 1974; 

Heinze & Ortius, 1991).  
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ʹʻრй с. ʹაʳʪაʴʿʵʼილʬʩიაʴი ʩʻʫʬ ˅იაʴ˅ʭʬლʬʩიʹ ʱʵლʵʴიʬʩიʹ ლაʩʵრაʺʵრიʻლ ʶირʵʩʬʩˀი 

ʪაʴʹაʯაʭʹʬʩლაʫй ʬრʯ ʪაʴʿʵʼილʬʩა ʳʵიცაʭʹ ʻˀʻალʵʫ ʩʻʫʬʹз ʳʬʵრʬˀი ʯაʭʹʫʬʩა ʹაʱʭʬʩიз ˆʵლʵ 

ʳʬʹაʳʬ ʪაʴʿʵʼილʬʩაˀი კ ˄ʿალიй 

 

ʳʵრʼʵლʵʪიʻრი ʫა ʪʬʴʬʺიʱʻრი ʪაʳʵʱʭლʬʭʬʩიʹʯʭიʹ ʳაʹალა იʴაˆʬʩʵʫა фс а-იაʴ 

ʹʶირʺˀი აʴ ʹაʿიʴʻლʬˀი -20°C-ზʬй  

 

ʽცʬʭიʯი ʬʽʹʶʬრიʳʬʴʺʬʩი 

1) ʹაʭʬლʬ ʫაʱʭირʭʬʩʬʩʳა ცˆაʫʿʵз რʵʳ M. ravouxiკიʹ ʳʻˀʬʩი ʭʬლზʬ ʳʵʶʵʭʬʩიʹაʹ 

ʳʵ˃რაʵʩʬʴ ʴʬლა ʳაˀიʴაც ʱიз რʵცა ˆʫʬʩა ʳაʯი ʩʻʫʬʬʩიʹ ʫაზიაʴʬʩაй აʳიʹ 

ʹაʶირიʹʶირʵʫз M. tamaraeკʹ ʳʻˀʬʩი ʫარʩʵʫʴʬʴ ʩʬʭრაʫ ʻʼრʵ ʹ˄რაʼაʫ ʩʻʫʬʬʩიʹ 

ʫაზიაʴʬʩიʹაʹй აʽʬʫაʴ ʪაʳʵʳʫიʴარʬз ʪაʫაʭ˄ʿʭიʺʬʯ ʪაʪʭʬზʵʳა ʹʶʵʴʺაʴʻრი ʽცʬʭიʹ 

ˆაʹიაʯი M. tamaraeკʹ ʫა M. ravouxiკიʹ ʳʻˀʬʩʹ ˀʵრიʹ ლაʩʵრაʺʵრიʻლ ʶირʵʩʬʩˀიй 

ʽცʬʭიʯი ʬʽʹʶʬრიʳʬʴʺიʹʯʭიʹ ʪაʳʵʭიʿʬʴʬʯ M. ravouxiკიʹ ʱʵლʵʴიʬʩი ʪʬრʳაʴიიʫაʴз 

ʱალʳʻʴციʹ ʫა ˀიʵʴˈʵʼʬʴიʹ ˄ი˄ʭʵʭაʴი ʺʿიʫაʴ ʫა M. tamarae კ ʹ  ʱʵლʵʴიʬʩი 

ʹაʽარʯʭʬლʵʫაʴз ʹʵʼй ʫაʩიʫაʴй ლʵʱʵʳʵʺʵრʻლ ʽცʬʭიʯ ʬʽʹʶʬრიʳʬʴʺˀი гI 

ʶʻʩლიʱაციაд ʪაʳʵʭიʿʬʴʬʯ M. tamaraeკʹ ʫა M. ravouxiკიʹ ʱʵლʵʴიʬʩიз რʵʳლʬʩიც 

იʴაˆʬʩʵʫა ʬრʯʹა ʫა იʳაʭʬ ლაʩʵრაʺʵრიʻლ ʶირʵʩʬʩˀი რაʳʵʫʬʴიʳʬ ʯʭიʹ ʳაʴ˃ილზʬ 

იʳ არʺʬʼაʽʺʬʩიʹ ʯაʭიʫაʴ აʹაცილʬʩლაʫз რʵʳლʬʩიც ˄არʳʵიˀʵʩა ˅იაʴ˅ʭʬლʬʩიʹ 
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ʭʬლზʬ ʫა ლაʩʵრაʺʵრიაˀი ʹˆʭაʫაʹˆʭა ʫʵʴიʹ აʽʺიʻრʵʩიʹ ʪაʳʵй ʬʽʹʶʬრიʳʬʴʺაʳʫʬ 

˅იაʴ˅ʭʬლʬʩი იʴაˆʬʩʵʫʴʬʴ н ʱʭირიʹ ʳაʴ˃ილზʬ იʴʱʻʩაʺʵრˀი ˆʬლʵʭʴʻრი ˀʬʳʵʫʪʵʳიʹ 

ʶირʵʩʬʩˀი мн ʹʯ ʫʾʬ 20 °C/12 ʹʯ ʾაʳʬ 10 °C. 

ʹʶʵʴʺაʴʻრი ʽცʬʭიʹ ˆაʹიაʯიʹ ʪაʹაზʵʳაʫ ʭაˆʫʬʴʫიʯ ʳʻˀა ˅იაʴ˅ʭʬლʬʩიʹ 

ʳʵ˃რაʵʩʬʩიʹ ʳʵʴიʺʵრიʴʪʹ мр ʹʳ ʫიაʳʬʺრიʹ ʳʽʵʴʬ ʳრʪʭალ არʬʴაზʬз რʵʳლიʹ 

ʱʬʫლʬʩიც ʫაʼარʻლი იʿʵ Fluon®კიʯ гʶʵლიʺʬʺრაʼლʻʵრʵʬʯილʬʴიдй აʳ 

ʴიʭʯიʬრʬʩაʹ იʿʬʴʬʩʬʴ ʻˆʬრˆʬʳლʵ ცˆʵʭʬლʬʩიʹ ˀʬʳʯˆʭʬʭʬʩˀიз რʵʳ ʭʬრ ˀʬ˃ლʵʴ ʳაʯ 

ʪალიʬʩზʬз ʳაˆʬʬʩზʬ აʴ ʹˆʭა ʱʵʴʺʬიʴʬრʬʩზʬ აცʵცʬʩაй არʬʴაʹ ˃ირი ʫაʼარʻლი იʿʵ 

ʯˆʬლი ʼილʺრიʹ ʽაʾალʫიʯз რʵʳʬლიც იცʭლʬʩʵʫა ცʫიʹ ʿʵʭʬლ ʵრ ʪაʴʳʬʵრʬʩაʹ 

ˀʵრიʹй ʬʽʹʶʬრიʳʬʴʺიʹ ʫაʹა˄ʿიʹˀი ʳʻˀʬʩʹ ʼრʯˆილაʫ ʭʹʭაʭʫიʯ ʶაʺარა ʶლაʹʺʳაʹიʹ 

ცილიʴʫრˀი гʫიაʳʬʺრიʯ н ʹʳд ʹაʱʭლʬʭი არʬʴიʹ ცʬʴʺრˀიй რაʳʵʫʬʴიʳʬ ˄აʳიʹ ˀʬʳʫʬʪ 

ˆʫʬʩʵʫა ცილიʴʫრიʹ ʳʵცილʬʩა ʫა ˅იაʴ˅ʭʬლʬʩʹ ˀʬʬ˃ლʵʯ არʬʴაზʬ ʯაʭიʹʻʼლაʫ 

ʳʵ˃რაʵʩაй ˅იაʴ˅ʭʬლʬʩიʹ ʺʬʹʺირʬʩა ˆʫʬʩʵʫა იʴʫიʭიʫʻალʻრაʫ ʫა ʳაʯი 

ʹʶʵʴʺაʴʻრი ʹაʱʭლʬʭი ʺრაʬʽʺʵრიიʹ ˁა˄ʬრა ˆʫʬʩʵʫა мул ˄აʳიʹ ʪაʴʳაʭლʵʩაˀი 

ʱაʳʬრიʯз რʵʳʬლიც არʬʴიʹ ˃ირიʫაʴ ʫაˀʵრʬʩʻლი იʿʵ тл ʹʳკიʯй იʳიʹაʯʭიʹз რʵʳ 

ʳʵʳˆʫარიʿʵ ʹიʴაʯლიʹ ˈʵʳʵʪʬʴიზირʬʩა ʫა ʫაʼარʻლიʿʵ ʴʬʩიʹʳიʬრი ʭიზʻალʻრი 

ˆიʴˇიз რაʹაც ˀʬʬ˃ლʵ ˅იაʴ˅ʭʬლიʹ ʺრაʬʽʺʵრიაზʬ ʪაʭლʬʴიʹ ʳʵˆʫʬʴაз არʬʴა 

ʪარˀʬʳʵრʺʿʳʻლი იʿʵ ʯʬʯრი ʳʻʿაʵʯი ʫა ʴაʯʫʬʩʵʫა ზʬʳʵʫაʴ ʯʬʯრი ʴʬʵʴიʹ 

ʹიʴაʯლიʯй ʿʭʬლა ˁაʴა˄ʬრი ʱʬʯʫʬʩʵʫა ʵʯაˆიʹ ʺʬʳʶʬრაʺʻრაზʬ (23.2კ24.0°C, 52 % 

ʺʬʴიაʴʵʩა)й ˅იაʴ˅ʭʬლʬʩიʹ ʪაʳʵʿʬʴʬʩა ʬʽʹʶʬრიʳʬʴʺˀი ˆʫʬʩʵʫა ʳˆʵლʵʫ ʬრʯˆʬლй  

ʳʵ˃რაʵʩʬʩიʹ აʴალიზი ˆʫʬʩʵʫა ʹაʯʭალʯʭალʵ ʱʵʳʶიʻʺʬრʻლი ʶრʵʪრაʳა 

EthoVision® XT 7.0-იʹ ʳʬˀʭʬʵʩიʯ, (Noldus Information Technology, 2007). ʺრაʬʽʺʵრიიʹ 

აʴალიზიʹʯʭიʹз ˄რიʻლი არʬʴა ʫაʿʵʼილი იʿʵ ცʬʴʺრალʻრ ზʵʴაʫ гʫიაʳʬʺრი мо ʹʳд 

ʫა ʶʬრიʼʬრიʻლ ზʵʴაʫ гʹიʪაʴʬ м ʹʳд гʹʻრй 7). 
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ʶʬრიʼʬრიʻლი
ზʵʴა

ცʬʴʺრალʻრი
ზʵʴა

ცʬʴʺრალʻრი
აʫʪილი

             
   

ʹʻრй 7. ʹʶʵʴʺაʴʻრი ლʵʱʵʳʵʺʵრʻლი ʽცʬʭიʹ ʹაʬʽʹʶʬრიʳʬʴʺʵ არʬʴაз რʵʳʬლიც ˀʬʫʪʬʩა ʶʬრიʼʬრიʻლი 

ʫა ცʬʴʺრალʻრი ზʵʴʬʩიʹʪაʴй ˄იʯʬლი ʼʬრიʯ ʶირʵʩიʯაʫ აʾʴიˀʴʻლია ˅იაʴ˅ʭʬლიʹ ʳიʬრ ʪაʭლილი 

ʳაʴ˃ილიʹ ʺრაʬʽʺʵრიაй 

 

ციʼრʬʩˀი ʪაʫაʿʭაʴილი ʺრაʬʽʺʵრიიʫაʴ ʪაʳʵʭიʯʭალʬʯ ˀʬʳʫʬʪი ʵʯˆი ʽცʬʭიʯი 

ʶარაʳʬʺრიх ʻʳʵ˃რაʵʩიʹ ʫრʵ г˄ʳдз ʪაʭლილი ʳაʴ˃ილი гʹʳдз ʹიˁʽარʬ гʹʳк˄ʳд ʫა ˆʭʬʻლი 

(°/ʹʳдй ʵʯˆიʭʬ ʶარაʳʬʺრˀი M. tamarae-ʹ ʳʻˀʬʩი ʳʴიˀʭʴʬლʵʭʴაʫ ʪაʴʹˆʭაʭʫʬʩʵʫʴʬʴ M. 

ravouxi - იʹ ʳʻˀʬʩიʹʪაʴ.    

ʽცʬʭიʯი ʴიʳʻˀʬʩი ˀʬʫარʫა ცʭალʬʩაʫი ʳʻლʺიʭარიაციʻლი ʫიʹʶʬრʹიʻლი 

აʴლიზიʯ (PERMANOVA) ʱʵʳʶიʻʺʬრʻლი ʶრʵʪრაʳʻლი ʶაʱʬʺიʹ PERMANOVAკʹ 

(Anderson, нллм; Mcьrdle б ьndersonз нллмд ʪაʳʵʿʬʴʬʩიʯ. ʫაʳʵʱიʫʬʩʻლ ცʭლაʫʬʩʹ 

˄არʳʵაʫʪʬʴʫა ʽცʬʭიʯი ʶარაʳʬʺრʬʩიх ʻʳʵ˃რაʵʩიʹ ʫრʵз ʪაʭლილი ʳაʴ˃ილიз ʹიˁʽარʬ 

ʫა ˆʭʬʻლიз ˆʵლʵ ʫაʳʵʻʱიʫʬʩʬლი ცʭლაʫʬʩი იʿʵ ʹაˆʬʵʩʬʩი гʵრი ʫʵʴʬдй 

იʳიʹაʯʭიʹ რʵʳ ʪაʴʪʭʬʹაზʾʭრაз ʯʻ რʵʳʬლ ლʵʱʵʳʵʺʵრʻლ ʶარაʳʬʺრˀი 

ʪაʴʹˆʭაʭʫʬʩʵʫʴʬʴ ʹაˆʬʵʩʬʩიз ʵრʼაʽʺʵრიაʴი ʫიʹʶʬრʹიʻლი აʴალიზი (Two-Way 

ANOVA) ˁაʭაʺარʬʯ ʪაʳʵʯʭლილ ʵʯˆ ʶარაʳʬʺრʯაʴз რʵʪʵრც ʫაʳʵʱიʫʬʩʻლ 
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ცʭლაʫʬʩʯაʴ ʫა ʹაˆʬʵʩʬʩʯაʴ гM. ravouxi ʫა M. tamaraeд ʫა ʱʵლʵʴიʬʩʯაʴ гˇაʳˀი რʭა 

ʱʵლʵʴიაдз რʵʪʵრც ʫაʳʵʻʱიʫʬʩʬლ ცʭლაʫʬʩʯაʴй 

ʪაʳʵʿʬʴʬʩʻლი იʽʴა აʹʬʭʬ ˀაʶირʵკʭილʽიʹ ʺʬʹʺი ʫა ʩარʯლʬʯკიʹ ʺʬʹʺიй 

ʻრʯიʬრʯʫაʳʵʱიʫʬʩʻლʬʩა აʳ ʵრი ʺაʽʹʵʴიʹ ლʵʱʵʳʵʺʵრʻლ ʽცʬʭʬʩʹ ˀʵრიʹ 

ʭაˁʭʬʴʬʯ არაʳʬʺრიზʬʩʻლი ʳრაʭალʪაʴზʵʳილʬʩიაʴი ʳაʹˀʺაʩიʯ (NMDS) 

ʹʺაʺიʹʺიʱʻრი ʱʵʳʶიʻʺʬრʻლი ʶრʵʪრაʳʻლ ʶაʱʬʺ R 2.11.0-იʹ (R Development Core 

Team 2010д ʫა ʶაʱʬʺ VEGьN verй мймрკ1კიʹ ʪაʳʵʿʬʴʬʩიʯ (Oksanen et al., 2011) (I 

ʶʻʩლიʱაციაдй 

2) Leptothorax scamni - იʹ ˀʬ˄ʿʭილʬʩიʹ ʬʽʹʶʬრიʳʬʴʺიʹ ʫა˄ʿʬʩაʳʫʬ ˆʫʬʩʵʫა 

ʳʫʬʫრʬʩიʹ აʽʺიʻრʵʩიʹ ʫაʫʪʬʴაй ʳʫʬʫრʬʩი ʪაʳʵʫიაʴ ʩʻʫიʹ ʪარʬʯ ʫა ი˄ʿʬʩʬʴ 

აʽʺიʻრაʫ ʳʵ˃რაʵʩაʹз რაც ʹˆʭა ʫრʵʹ ʳაʯʯʭიʹ ʫაʳაˆაʹიაʯʬʩʬლი არ არიʹ гრʵʪʵრც 

˄ʬʹიз იʹიʴი ʿʵʭʬლʯʭიʹ ʩʻʫიʹ ˀიʪʴიʯ არიაʴдй აʳიʺʵʳ ʫილიʹ у ʹააʯიʫაʴ гʳზიʹ 

აʳʵʹʭლიʫაʴд ʹაʾაʳʵʹ т ʹააʯაʳʫʬ ˆʫʬʩʵʫა ʱʵლʵʴიʬʩიʹ ʹʱაʴირʬʩა о ʫʾიʹ ʳაʴ˃ილზʬ 

ʫა იʳ ʳʫʬʫრʬʩიʹ ʫაʯʭლაз რʵʳლʬʩიც იʳʿʵʼʬʩʵʫʴʬʴ იʳ ʳʵʳʬʴʺიʹʯʭიʹ ʩʻʫიʹ ʪარʬʯ 

(III ʶʻʩლიʱაციაдй 

ʳˆʬʫʭʬლʵʩაˀი ʳიიʾʬʩʵʫა ʳʫʬʫრʬʩიʹ აʽʺიʻრʵʩიʹ ʶიʱʻრი ʶʬრიʵʫიз ʱʬრ˃ʵʫ ʯʻ 

რʵʳʬლი ʹააʯიʹʯʭიʹ იʳʿʵʼʬʩʵʫა ʳაʯი ʳაʽʹიʳალʻრი რაʵʫʬʴʵʩა ʩʻʫიʹ ʪარʬʯ (8:00კ

11:00) ʫა ˀʬ˄ʿʭილʬʩიʹ ʬʽʹʶʬრიʳʬʴʺʬʩი ʺარʫʬʩʵʫა ʹ˄ʵრʬʫ ʫრʵიʹ იʳ ʳʵʴაʱʭʬʯˀიй   

ˀʬʹა˄ʿʭილʬʩʬლ არʬʴაʹ ˄არʳʵაʫʪʬʴʫა ʶʬʺრიʹ ˇაʳიз რʵʳლიʹ ʼʹʱʬრიც ʫაʼარʻლი 

იʿʵ ʯაʩაˀირიʹ ʯˆʬლი ʼʬʴიʯ гʹʻრй у). 
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ʹʻრй 8. ˀʬʹა˄ʿʭილʬʩʬლი არʬʴა -  ʶʬʺრიʹ ˇაʳიз რʵʳʬლიც ʫაʼარʻლია ʯაʩაˀირიʹ ʯˆʬლი ʼʬʴიʯй ʳაʹˀი 

ʳʵʯაʭʹʬʩʻლი ˇʵˆʬʩი ʹაˀʻალʬʩაʹ ა˃ლʬʭʹ ʳʫʬʫრʬʩʹз რʵʳ აცʵცʫʴʬʴ ʫა ʪაʴაˆʵრციʬლʵʴ წʳაʳრʬʩიʹ 

ʳʵˆʳʵʩამй 

 

ʯაʩაˀირიʹ ʼʬʴაˀი ʭʬრʺიʱალʻრაʫ ʳʵʯაʭʹʬʩʻლი იʿʵ რაʳʵʫʬʴიʳʬ ʶაʺარა ზʵʳიʹ 

ˇʵˆიз რʵʳლʬʩზʬც ʳʫʬʫრʬʩʹ ˀʬʬ˃ლʵʯ აცʵცʬʩაй ʶʬʺრიʹ ˇაʳˀი აʹʬʭʬ ʭʹʭაʭʫიʯ ʹˆʭა 

ʱʵლʵʴიʬʩიʹ ʳაʳრʬʩʹ ˀʬ˄ʿʭილʬʩიʹ ʪაʴʹაˆʵრციʬლʬʩლაʫй ʭაˆʫʬʴʫიʯ ʱʵʶʻლაციʬʩიʹ 

რაʵʫʬʴʵʩიʹ ʫა ˆაʴʪრ˃ლიʭʵʩიʹ ˁაʴიˀʭʴაʹй ˀʬ˄ʿʭილʬʩიʹ ʳცʫʬლʵʩა ˄არʳაʺʬʩʻლაʫ 

იʯʭლʬʩʵʫაз ʯʻ ʳაʳრი ˀʬ˄ʿʭილʬʩიʹაʹ ʻʱაʴ ʪაʫაიˆრʬʩʵʫა ʫა ʻ˃რაʭაʫ ʫარˁʬʩʵʫა აʳ 

ʶʵზიციაˀი რაʳʫʬʴიʳʬ ˄აʳიʹ ʪაʴʳაʭლʵʩაˀი (Oberstadt & Heinze, 2003). 

ʪაʴაʿʵʼიʬრʬʩʻლი ʫʬʫʵʼლʬʩი  ʪაʫაʪʭʿʭაʭʫა ცალʱʬ ʩʻʫʬʬʩˀიз ʭაˆʫʬʴʫიʯ 

ʳარʱირʬʩაʹ ʫა ˀʬʳʫʪʵʳˀი ʳაʯზʬ ʫაʱʭირʭʬʩაʹй ʪაʴაʿʵʼიʬრʬʩიʹ ˀʬʳʫʬʪ ʫʬʫʵʼლʬʩი 

ʳალʬʭʬ ი˄ʿʬʩʫʴʬʴ ʼრʯʬʩიʹ ʳʵცილʬʩაʹй 
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ʳʵრʼʵʳʬʺრია  

ʳʵრʼʵʳʬʺრიʻლი ʪაʴაზʵʳʬʩიʹʯʭიʹ ʳაʹალიʹ ʼიʽʹაცია ʫა ʳʵʴʺირʬʩა ˆʫʬʩʵʫა ˇй 

ლაʺʱʬʹ ʳʬʯʵʫიʯ (Lattke, 2000).  

ʫʬʺალʻრი ʳʵრʼʵლʵʪიʻრი ʪაʴაზʵʳʬʩიʹʯʭიʹ ʪაʳʵʭიʿʬʴʬʯ ʫაʳʵʴʺირʬʩʻლი 

ʬʪზʬʳʶლარʬʩი ˁʬʳი ʶირაʫი ʱʵლʬʽციიʫაʴ ʫა ʳʵ˄ʵʫʬʩʻლი აʩʬლ ʩʬრʴაʫʵʻʹ ʳიʬრ 

რʬʪʬʴʹʩʻრʪიʴʫაʴз ალʼრʬʫ ʩʻˀიʴʪʬრიʹ ʳიʬრ რʵზʫʵრʼიʫაʴз აʴʫრʬაʹ ˀʻლციʹ ʳიʬრ 

ლʬʭʬრʱʻზʬʴიʫაʴ ʫა ალʬʽʹ რაʫˁʬʴʱʵʹ ʳიʬრ ʱიʬʭიʫაʴ гʶʻʩლიʱაციʬʩი I, II, IV).  

ʳʵʭაˆʫიʴʬʯ ʳʹʵʼლიʵʹ мм ʽʭʬʿʴიʹ гʹაʽარʯʭʬლʵз ʯʻრʽʬʯიз ʹʵʳˆʬʯიз ʪʬრʳაʴიაз 

აʭʹʺრიაз ʩʻლʪარʬʯიз ʹაʼრაʴʪʬʯიз ʬʹʶაʴʬʯიз ʹლʵʭაʱʬʯიз ʹაʩʬრ˃ʴʬʯი ʫა ʻʱრაიʴაдз му 

˄ʬრʺილˀი ʳʵʶʵʭʬʩʻლი M. ravouxi-იʹ ʫა M. tamaraeკʹ ʳʻˀʬʩიʹз ʳაʳრʬʩიʹა ʫა 

ʫʬʫʵʼლʬʩიʹ ʳʵრʼʵლʵʪიʻრი ʪაʴაზʵʳʬʩიʹ ʪაʱʬʯʬʩა (Gratiashvili et al. 2014; ʹʻრй ф).  

 

 

 

ʹʻრй 9. ʳʵრʼʵʳʬʺრიაˀი ʪაʳʵʿʬʴʬʩʻლი Myrmoxenus-იʹ ʹაˆʬʵʩʬʩიʹ ʳʵʶʵʭʬʩიʹ აʫʪილʬʩი. 

ʹიʳʩʵლʵʬʩიх ˀაʭი ʺʵლʼʬრʫა ʹაʳʱʻʯˆʬʫი - Myrmoxenus ravouxi -იʹ ʳʵʶʵʭʬʩიʹ აʫʪილʬʩი; ˄იʯʬლი 

ʱʭაʫრაʺი - Myrmoxenus tamarae-იʹ ʳʵʶʵʭʬʩიʹ აʫʪილიй 
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ʹʻლ ʪაʭზʵʳʬʯ Myrmoxenus-იʹ ʪʭარიʹ фл იʴʫიʭიʫიй აʽʬʫაʴ сс იʿʵ ʳʻˀა 

˅იაʴ˅ʭʬლაз ʫაʴარˁʬʴი ʹʽʬʹʵʩრიʭი ʯაʵʩა гʹʻრй млдй ʯიʯʵʬʻლ ʳʻˀა ˅იაʴ˅ʭʬლაზʬ 

ʪაʭზʵʳʬʯ ˀʬʳʫʬʪი нм ʳʵრʼʵლʵʪიʻრი ʴიˀაʴიх CL, CW, EL, EW, SL, PoOC, FRS, MH, ML, 

MW, PEH, PEW, PPW, SPBA, SPST , SPTI, SPH, MpGr, NOL, PHL, PnHL гʫʬʺალʬʩი 

იˆილʬʯ I ʫა II ʶʻʩლიʱაციʬʩˀიдй 

  

 

 

ʹʻრй мл. Myrmoxenus tamarae гьrnolპdiз мфсудй a - ʺიʶიʹ ʳʵʶʵʭʬʩიʹ აʫʪილი ʹაʽარʯʭʬლʵˀიз ʹʵʼй 

ʫაʩაʹʯაʴ აˆლʵʹз гʳაʹˀʺაʩი ш р ʳд; b კ ʳʻˀა; c კ ʫʬʫʵʼალი; d კ ʳაʳრიй гʳაʹˀʺაʩი bკd -ʯʭიʹш нрл μm). 

 

ʿʭʬლა ʪაʴაზʵʳი ʪაʭაʱʬʯʬʯ ʽიʴ˃იʹʯაʭიʹ ʫაʳ˅ʬრ ʹʺʬიˇʬრიʹ ʪაʳʵʿʬʴʬʩიʯз 

რʵʳʬლიც ʹაˀʻალʬʩაʹ ი˃ლʬʭა X, Y ʫა Z ʾʬრ˃ʬʩიʹ ʪარˀʬʳʵ ˀʬʻზʾʻʫაʭაʫ ʭაʳʵ˃რაʵʯ 

ʫაʳʵʴʺირʬʩʻლი ʬʪზʬʳʶლარი ʫა Wild M мл ʹʺʬრʬʵ ʳიʱრʵʹʱʵʶიʹ ʹაˀʻალʬʩიʯз 

რʵʳʬლიც აʾ˅ʻრʭილია × 1.6 ʺიʶიʹ ʶლაʴ-აʶʵʽრʵʳაʺʻლი ʵʩიʬʽʺიʭიʯй ʪაʴაზʵʳʬʩიʹ 
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ʪაʱʬʯʬʩა ˆʫʬʩʵʫა 200 - 320 × ʪაʫიʫʬʩʬʩʹ ˀʵრიʹй  M. tamarae-ʹა ʫა M.ravouxi კიʹ 

ʳʵრʼʵლʵʪიʻრი ʳʵʴაცʬʳʬʩი ˀʬʭაʼაʹʬʯ NC-Ward, NC-UPGMA, ʫა NC-K-Means 

ʳʵʴაცʬʳʯა ʹაʱʭლʬʭი აʴალიზʬʩიʯ гSeifert et al., 2013) гʫʬʺალʬʩი ʳʵცʬʳʻლია I 

ʶʻʩლიʱაციაˀიдй  

L. acervorum-იʹ ʳʻˀʬʩიʹ ʹˆʬʻლიʹ ზʵʳიʹ ʪაʳʵʹაʱʭლʬʭაʫ ʪაʭზʵʳʬʯ ому 

ʫაʳʵʴʺირʬʩʻლი იʴʫიʭიʫიʹ ʯაʭიʹ ʳაʽʹიʳალʻრი ʹიʪაʴʬ (CW) ʫა ʳʬზʵʹʵʳიʹ ʹიʪრ˃ʬ 

(ML) (Seifert 2007). ʹაˀʻალʵ ცʫʵʳილʬʩʬʩიʹ ʪაʳʵʹაʭლʬʴაʫ ˀʬʳʯˆʭʬʭიʯი 20 ʳʻˀა 

˅იაʴ˅ʭʬლა ʪაʭზʵʳʬʯ ʵრˇʬრ.  

ʳʻˀʬʩიʹ ʹˆʬʻლიʹ ზʵʳაʹა ʫა ზʾʭიʹ ʫʵʴიʫაʴ ʹიʳაʾლʬʹ ˀʵრიʹ 

ʻრʯიʬრʯʫაʳʵʱიʫʬʩʻლʬʩიʹ ʪაʳʵʹარʱʭʬʭაʫ ʪაʳʵʭიʿʬʴʬʯ ˆაზʵʩრიʭი ˀʬრʬʻლი-

ʬʼʬʽʺʬʩიʹ ʳʵʫʬლი (lme ʼʻʴʽცია, R-package მnlmeნдй ʶრʵʪრაʳʻლი ʶაʱʬʺი R მMuMInნ 

гrйsquaredGLMM ʼʻʴʽციაд-იʹ ʪაʳʵʿʬʴʬʩიʯ ʳʵʭაˆʫიʴʬʯ ʱიʫʻრი ʫა ʶირʵʩიʯი 

ʼʹʬʭʫʵ-ʫʬʺʬრʳიʴაციიʹ ʱʵʬʼიციʬʴʺიʹ ʹიʫიʫʬʬʩიʹ гPseudo-R2 values: R2
m ʫა R2

c,) 

(Nakagawa & Schielzeth, 2013) ʪაʳʵʯʭლაй ʹიʳაʾლიʹ ცʭლილʬʩʬʩʯაʴ ʬრʯაʫ ʱʵლʵʴიიʹ 

ზʵʳიʹ (ʯიʯʵʬʻლ ʱʵლʵʴიაˀი ʳʻˀʬʩიʹ რაʵʫʬʴʵʩა) ცʭლილʬʩʬʩიʹ ʫაʹაʫʪʬʴაʫ 

ʪაʳʵʭიʿʬʴʬʯ ʪაʴზʵʪაʫʬʩʻლი ˆაზʵʩრიʭი ˀʬრʬʻლი ʳʵʫʬლი гglmmPQL ʼʻʴʽციაз 

ʶრʵʪრაʳʻლი ʶაʱʬʺი R მMьSSნдй  ʹʺაʴʫარʺʻლი ცʫʵʳილʬʩʬʩი ˀʬʭაʹ˄ʵრʬʯ quasi-GLM 

model -იʹ ʪაʳʵʿʬʴʬʩიʯ (Zuur et al., 2009). ʿʭʬლა ʹʺაʺიʹʺიʱʻრი აʴალიზი 

ʪაʴˆʵრცილʫა ʫა ʪრაʼიʱʬʩი აიʪʵ ʱʵʳʶიʻʺʬრʻლი ʶრʵʪრაʳა R 3.2.1 (R Development 

Core Team, 2015)-იʹ ʹაˀʻალʬʩიʯй гIV ʶʻʩლიʱაციაдй 

 

ʹაʱʭʬრცˆʬʬʩიʹ ʪაʱʭʬʯა  

ʹაʱʭʬრცˆʬʬʩიʹ ʪაʱʭʬʯა ʳʵˆʫა ʩიʴʵʱʻლარʻლი ʳიʱრʵʹʱʵʶიʹ ʽʭʬˀ აй ʩʻˀიʴʪʬრიʹ ʫა 

ʯй ალʵʭʬიʹ ʳიˆʬʫʭიʯ гBuschinger & Alloway, 1978) L. scamniკიʹ რʭა 

ʳრაʭალʫʬʫʵʼლიაʴ ʱʵლʵʴიʬʩˀიз ʶირʭʬლი ʱʭʬრცˆიʹ ʪაʳʵˁʬʴიʫაʴ ʵრი ʱʭირიʹ ˀʬʳʫʬʪ 

ʫა რʵʫʬʹაც რაʳʵʫʬʴიʳʬ ʼიზʵʪაʹʺრʻლი ʫʬʫʵʼლიʹ ʳʻცʬლი ʪაˆʫა ˀʬʹაʳˁʴʬʭაʫ 

ʪაʳʵʩʬრილი ʫიʫი რაʵʫʬʴʵʩიʯ ʳʵʳ˄იʼʬʩʻლი ʱʭʬრცˆʬʩიʹ ʪაʳʵ гIII ʶʻʩლიʱაციაдй 
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ʪʬʴʬʺიʱʻრი ˀʬʹ˄აʭლა 

ʪʬʴʬʺიʱʻრი ʱʭლʬʭიʹʯʭიʹ ʫʴʳკიʹ ʪაʳʵʿʵʼა ˆʫʬʩʵʫა ʹʬʯილʺრიʳʬʯილ 

აʳʵʴიʻʳიʹ ʩრʵʳიʫიʹ ʪაʳʵʿʬʴʬʩიʯ  (CTAB) ʶრʵʺʵʱʵლიʹ ʳიˆʬʫʭიʯ (Sambrook & 

Russell, 2001) гʶʻʩლიʱაციʬʩი I, II, III). 

1) ʪʬʴʬʺიʱʻრი ʱʭლʬʭიʹʯʭიʹ ʪაʳʵʭიʱʭლიʬʯ M. ravouxiკიʹ ʳʻˀʬʩიʹ ʫʴʳ ʬʭრʵʶიʹ мр 

˄ʬრʺილიʫაʴ, M. tamaraeკიʹ ʳʻˀʬʩიʹ ʫʴʳ ʹʵʼй ʫაʩიʹ ʶʵʶʻლაციიʫაʴ ʫა ʻʳʻˀʵ M. 

adlerzi კიʹ ʫʬʫʵʼალი. რაʳʵʫʬʴიʳʬ ʴიʳʻˀიз რʵʳლʬʩიც ˃ალიაʴ ʪʭაʴაʴ M. ravouxiკიʹз 

ʳაʪრაʳ ʳაʯი ʳʵრʼʵʳʬʺრიʻლი აʴალიზიʯ იʫʬʴʺიʼიცირʬʩა არ ʳʵʳˆʫარაз ʱʭლʬʭაˀი 

ʳʵˆʹʬʴʬʩʻლია რʵʪʵრც Myrmoxenus sp. აʻʯʪრʻʶაʫ ˀʬრˁʬʻლი იʽʴა M. gordiagini 

(Ruzsky, 1902) ʩაʹʱაʫაʴз гˆʵრʭაʺიაд ʫა T. unifasciatus ʱალʳʻʴციʫაʴз гʪʬრʳაʴიაд гʹʻრйммд. 

 

 

 

ʹʻრй мм. ʳʵლʬʱʻლʻრ ʱʭლʬʭაˀი ʪაʳʵʿʬʴʬʩʻლი Myrmoxenus-იʹ ʹაˆʬʵʩʬʩიʹ ʳʵʶʵʭʬʩიʹ აʫʪილʬʩიй 

ʹიʳʩʵლʵʬʩი: ˀაʭი ʺʵლʼʬრʫა ʹაʳʱʻʯˆʬʫი - Myrmoxenus ravouxi-იʹ; ციʹʼʬრი ʱʭაʫრაʺი - Myrmoxenus 

tamarae-იʹ; ციʹʼʬრი რʪʵლი - Myrmoxenus gordiagini-იʹ; ლʻრˇი რʪʵლი - Myrmoxenus adlerzi-იʹ; ʳ˄ʭაʴʬ 

რʵʳʩი - Myrmoxenus spй ლიაʴʱაʫაʴз ʬʹʶაʴʬʯი; ˄იʯʬლი ʳარʯʱʻʯˆა ʹაʳʱʻʯˆʬʫი - Myrmoxenus spй ʳʯა 

ʺაიʪʬʺიʫაʴз ʹაʩʬრ˃ʴʬʯი; ʳ˄ʭაʴʬ ˇʭარი - Myrmoxenus spй იალʺაʫაʴз ʻʱრაიʴა; ʿაʭიʹʼʬრი 

ʶარალʬლʵʪრაʳი - Myrmoxenus spй ʶʵʹʵʼიʫაʴз ʯʻრʽʬʯიй 
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ʩირʯʭʻლი ʶრʵʺʬიʴკʳაʱʵʫირʬʩʬლი ʪʬʴʬʩიх ʻʼრʯʵ (wingless)з ʳʻცლიʹ 

(abdominal-A), ʪრ˃ʬლʺალʾიაʴი რʵʫʵʶʹიʴი (longwave rhodopsin) ʫა ʫაʪრ˃ʬლʬʩიʹ 

ʼაʽʺʵრი 1 (elongation factor 1), აʹʬʭʬ ʳიʺʵʽʵʴʫრიʻლი ʪʬʴʬʩიх ციʺʵʽრʵʳʵʽციʫაზაʹ I 

ʫა II  ʹʻʩʬრʯʬʻლიკCOI/COII იʽʴა აʳʶლიʼიცირʬʩʻლი იй ʵʺლʬრიʹ ʫა ʳიʹი 

ʱʵლʬʪʬʩიʹ ʳიˆʬʫʭიʯ гOettler et al. 2010). ʶʵლიʳʬრაზაʹ ˇა˅ʭʻრი რʬაʽციʬʩიʹ гPCRд 

ციʱლʻრი ʶრʵʪრაʳა ˀʬʫʪʬʩა пл ციʱლიʹაʪაʴз ʹაʫაც м ˄ʻʯიʹ ʪაʴʳაʭლʵʩაˀი ˆʫʬʩა 

ʫʬʴაʺʻრაცია фп °C კ ზʬз м ˄ʻʯიʹ ʪაʴʳაʭლʵʩაˀი рл კ сл °C  ʳიʳʫიʴარʬʵʩʹ ʶრაიʳʬრʬʩიʹ 

ʫაʱაʭˀირʬʩა ʫა м ˄ʻʯიʹა ʫა ол ˄აʳიʹ ʪაʴʳაʭლʵʩაˀი тн °C კ ზʬ ˆʫʬʩა ʬლʵʴʪაციაй აʳ 

ʿʭʬლაʼʬრʹ ˄იʴ ʻ˃ʾʭიʹ н ˄ʻʯიʹ ʪაʴʳაʭლʵʩაˀი фп °C ʫა ʳʵʿʭʬʩა ʹაʩʵლʵʵ 

ʪაʪრ˃ʬლʬʩიʹ ʶრʵცʬʹი гfinal extensionд р ˄ʻʯიʹ ʪაʴʳაʭლʵʩაˀი тн °C კ ზʬй PCR 

ʶრʵʫʻʽʺʬʩიʹ ʭ˄ʳʬʴʫʫიʯ ʹა˄ʳʬʴʫი ʳიʱრʵ ʴაʱრʬʩიʯ гRoche Diagnostics GmbHз 

Mannheim). ʶრʵʫʻʽʺʬʩიʹ ʹʬʽʭʬʴირʬʩა ʳიʳʫიʴარʬʵʩʫა ьBI ʶრიზʳʻლ омл ʪʬʴʬʺიʱʻრ 

აʴალიზაʺʵრˀი гьpplied Biosystemsз Weiterstadtдй 

ʴʻʱლʬʵʺიʫʻრი ʯაʴʳიʳʫʬʭრʵʩʬʩʹ ʭაʹ˄ʵრʬʩʫიʯ ʶრʵʪრაʳიʯ Sequensing ьnalysis 

ver. ойп ʫა ˈʵʳʵლʵʪიʻრ ʼრაʪʳʬʴʺʬʩʹ ʬრʯʳაʴʬʯʯაʴ ʭაʫარʬʩʫიʯ (alignment) Bio-Edit 

ver. 7.0.5.2 (Hall 1999)კიʯ  Clustal W algorithmკიʹ ʪაʳʵʿʬʴʬʩიʯй  

ʼილʵʪʬʴʬზʻრი ˆʬʬʩი აʭაʪʬʯ ʩაიʬზიʻრი აʴალიზიʹ ʹაˀʻალʬʩიʯ ʱʵʳʶიʻʺʬრʻლი 

ʶრʵʪრაʳა MrBayes ver. 3.1.2 (Huelsenbeck & Ronquist, 2001) ʪაʳʵʿʬʴʬʩიʯй ʳʵʫʬლი 

ʪაʳʵʱʭლʬʻლი ʪʬʴʬʩიʹ ʬʭʵლʻციიʹʯʭიʹ ˀʬʼაʹʬʩʻლი იʽʴა ʶრʵʪრაʳა MrMTgui-იʹ ver. 

1.01  MrModeltestკიʯ (http://genedrift. org/software/mrmtgui. html), TOPALi ver. 2 (Milne et 

al. 2009дз ʫა MetaPIGь ver. 2.0 (Helaers and Milinkovitch 2010)კიʹ ʪაʳʵʿʬʴʬʩიʯй  

M. tamaraeკიʹ ʱʵლʵʴიიʹ ʹʺრʻʽʺʻრიʹ ʪაʴʹაზʾʭრიʹʯʭიʹ ʫʴʳკიʹ ʬʽʹʺრაʽცია 

ʳʵˆʫა M. tamarae - ʹ у ʱʵლʵʴიიʹ сл ʳʻˀიʫაʴй ʹʺაʴʫარʺʻლი ʶʵʶʻლაციʻრ კ 

ʪʬʴʬʺიʱʻრი ʶარაʳʬʺრʬʩი гალʬლʬʩიʹ რიცˆʭიз ʳʵʹალʵʫʴʬლი ʫა ʪაʳʵʭლʬʴილი 

ˈʬʺʬრʵზიʪʵʺʻლʵʩაз ʴʻლი ალʬლʬʩიʹ ʹიˆˀირʬд ʪაʳʵʭიʯʭალʬʯ ʱʵʳʶიʻʺʬრʻლი 

ʶრʵʪრაʳა Cervus ver. 3.03 (Kalinowski et al., 2007)კიʹ ʳʬˀʭʬʵʩიʯй ʳʻˀʬʩʹ ˀʵრიʹ 

ʴაʯʬʹაʵʩა ʪაʴʭʹაზʾʭრʬʯ GenAlEx (Genetic Analysis in Excel, an Excel add-in: Peakall & 

Smouse, 2012) კ იʹ ʳʬˀʭʬʵʩიʯ Queller & Goodnight (1989) კ იʹ ʳიˆʬʫʭიʯй ʹʺაʴʫარʺʻლი 
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ცʫʵʳილʬʩʬʩი ლʵʱʻʹʬʩზʬ ʻზრʻʴʭʬლʿʵʼილი იʽʴა ˇʬʱʴიʼაიʴʪიʯй ʹაˀʻალʵ 

ʴაʯʬʹაʵʩიʹ ˀʬʼაʹʬʩʬʩი ʪაʳʵʭიʱʭლიʬʯ ʬრʯʫʬʫʵʼლიაʴი ʫა ʳრაʭალʳაʳრიაʴი 

ʱʵლʵʴიʬʩიʹ ʳʻˀʬʩˀი глзтрд ʳʵʹალʵʫʴʬლი ʳʴიˀʭʴʬლʵʩიʹ ˄იʴააʾʳʫʬʪ t-ʺʬʹʺიʹ 

ʹაˀʻალʬʩიʯй      

нд იʳიʹაʯʭიʹз რʵʳ ʪაʴʪʭʬʹაზʾʭრა ʯʻ რაʳʫʬʴაʫ ˆˀირაʫ ʭიʯარʫʬʩʵʫა 

ʼʻʴʽციʻრი ʬრʯʫʬʫʵʼლიაʴʵʩა ʱʵʴʭʬრʪʬʴʺʻლაʫ Leptothorax-იʹ ʪʭარˀიз 

ˀʬʭიʹ˄აʭლʬʯ აʳ ʪʭარიʹ ʼილʵʪʬʴიაй ʴʻʱლʬʵʺიʫʻრი ʯაʴʳიʳʫʬʭრʵʩʬʩი 

ʪაʴʹაზʾʭრʻლ იʽʴა Leptothorax- იʹ ʪʭარიʹ ˆʻʯი არაʶარაზიʺʻლი ʶალʬარʽʺიʱʻლი 

ʹაˆʬʵʩიʫაʴ ʵʯˆი ʹაˆʬʵʩიʹ ˅იაʴ˅ʭʬლიʹ гL. acervorum, L. gredleri, L. muscorum ʫა L. 

scamni) ʫʴʳ-ʯʭიʹз ʻʳʻˀʵ ʶარაზიʺი ˅იაʴ˅ʭʬლიʹ L. kutteri Buschinger, 1966 -იʹ  ʫა ʵრი 

ʴʬარʽʺიʱʻლი ʹაˆʬʵʩიʹ (L. canadensis Provancher, 1887 ʫა L. sp. Aд ʫʴʳ-ʯʭიʹй ʬʹ 

ʫაʹʬʽʭʬʴირʬʩʻლი ʳაʹალა ʳʵიცაʭʹ Leptothorax - იʹ ʪʭარიʹ აʳʷაʳაʫ აʾ˄ʬრილი 

ʼʻʴʽციʻრი ʬრʯʫʬʫʵʼლიაʴი ʫა ʳრაʭალʫʬʫʵʼლიაʴი ʺაʽʹʵʴʬʩიʹ ʻʳʬʺʬʹʵʩაʹй  

ʫʴʳ-იʹ იზʵლაცია ʳʵˆʫა CTьB ʳʬʯʵʫიʹ ʳიˆʬʫʭიʯз ʶრʵʺʬიʴაზა K-ʹ  ʪაʳʵʿʬʴʬʩიʯ 

(Sambrook & Russellз нллмдй აʳʶლიʼიცირʬʩʻლი იʽʴა ʳიʺʵʽʵʴʫრიʻლი ʪʬʴიʹ 

ციʺʵʽრʵʳʵʽʹიʫაზაʹ ʶირʭʬლი ʹʻʩʬრʯʬʻლიʹ CO I ʼრაʪʳʬʴʺიз რʴʳ-იʹ tLeu რʬʪიʵʴიʹ 

ˁაʯʭლიʯ C1-J-2183/A8-N-3914 ʶრაიʳʬრʬʩიʹ ʱʵʳʩიʴაციიʯ (Simon et al. 1994) ʫა 

ʩირʯʭʻლი ʶრʵʺʬიʴ-ʳაʱʵʫირʬʩʬლი ʪʬʴʬʩიх ʻʼრʯʵз ʪრ˃ʬლʺალʾიაʴი რʵʫʵʶʹიʴი 

ʫა ʫაʪრ˃ʬლʬʩიʹ ʼაʽʺʵრი 1a-F1з ʩრʬიʫიʹ ʫა ʵʺლʬრიʹ ʳიˆʬʫʭიʯ гBrady et al., 2006; 

Oettler et al., 2010).  
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ˀʬʫʬʪʬʩი 

 

ʯაʭი 1. M. tamarae - ʹ ʱʭლʬʭიʹ ˀʬʫʬʪʬʩი 

ʽცʬʭიʯი ʬʽʹʶʬრიʳʬʴʺიʹ ˀʬʫʬʪი 

ლʵʱʵʳʵʺʵრʻლʳა ʬʽʹʶʬრიʳʬʴʺʳა აˁʭʬʴაз რʵʳ M. tamarae - ʹ ʳʻˀʬʩი არიაʴ ʻʼრʵ 

ʳʵ˃რაʭʴიз ʭიʫრʬ M. ravouxi - იʹ ʳʻˀʬʩი (PERMANOVA, F(1,29) =19.65, P<0.001). M. ravouxi 

- იʹ ʳʻˀʬʩʯაʴ ˀʬʫარʬʩიʯз M. tamarae - ʹ ʳʻˀʬʩი არიაʴ ʻʼრʵ აʽʺიʻრʬʩი (ʹაˀʻალʵ 

ʻʳʵ˃რაʵʩიʹ ʫრʵ ±SD - M. t. 17.44±11.03 ˄ʳ; M. r. 47.04±22.29 ˄ʳ), ʪაიარʬʹ  ʩʬʭრაʫ ʳʬʺი 

ʳაʴ˃ილი мул ˄აʳიʹ ʪაʴʳაʭლʵʩაˀი гʹაˀʻალʵ ʪაʭლილი ʳაʴ˃ილი ±SD - M. t. 73.03±36.67 

ʹʳ; M. r. 19.67±9.95 ʹʳ), იʿʭʴʬʴ ʻʼრʵ ʹ˄რაʼʬʩი (ʹაˀʻალʵ ʹიˁʽარʬ ±SD - M. t. 0.74±0.19 

ʹʳ/˄ʳ; M. r. 0.41±0.12 ʹʳ/˄ʳ) ʫა ʳაʯ ʳიʬრ ʪაʭლილი ʺრაʬʽʺʵრია ˀʬიცაʭʫა ʻʼრʵ ʴაʱლʬʩ 

ˆʭʬʻლʬʩʹ (ʹაˀʻალʵ ˆʭʬʻლი ±SD - M. t. 198.39±128.78°/ʹʳ; M. r. 414.33±297.40 °/ʹʳ) 

(ʫʬʺალʻრი იʴʼʵრʳაცია იˆილʬʯ I ʶʻʩლიʱაციაˀი).  

 

ʳʵრʼʵʳʬʺრიʻლი ʱʭლʬʭიʹ ˀʬʫʬʪი 

M. tamarae-ʹ ʫა M. ravouxi-იʹ ʳʻˀʬʩზʬ ʪაზʵʳილი ʵცʫაʬრʯი ʳʵრʼʵლʵʪიʻრი 

ʴიˀʴიʹ ʪაʯʭალიʹ˄იʴʬʩიʯ NC-Ward, NC-UPGMA ʫა NC-K-Means ʱლაʹʺʬრʻლ 

აʴალიზʬʩˀიз ʱʵრʬლაცია ʼʬʴʵʺიʶʬʩʹა ʫა ʪʬʵʪრაʼიაʹ ˀʵრიʹ ˀʬʹაʳˁʴʬʭი არ იʿʵй  

ˀʬʹაʩაʳიʹაʫз ˆაზʵʩრიʭი ʫიʹʱრიʳიʴაʴʺʻლი აʴალიზიʹ гLDьд ʹაˀʻალʬʩიʯ 

ʳʵʭაˆʫიʴʬʯ ʴიˀʴʬʩიʹ ʬʺაʶʵʩრიʭი ˀʬʳცირʬʩა SPSS ver. 15.0 ʱʵʳʶიʻʺʬრʻლი 

ʶრʵʪრაʳʻლი ʶაʱʬʺიʹ ʪაʳʵʿʬʴʬʩიʯй ʫაʭʻˀʭიʯ ˈიʶʵʯʬზაз რʵʳ ʿʭʬლა ʴიʳʻˀი 

ʹაʽარʯʭʬლʵʫაʴз ʹʵʳˆʬʯიʫაʴ ʫა ʯʻრʽʬʯიʫაʴ ʳიʬʱʻʯʭʴʬʩʵʫა M. tamarae-ʹз ˆʵლʵ 

ʴიʳʻˀʬʩი ʬʭრʵʶიʹ ʽʭʬʿʴʬʩიʫაʴ - M. ravouxi-იʹй ʴიˀʴʬʩიʹ ˀʬʳცირʬʩიʹ ˀʬʳʫʬʪ აʴალიზˀი 

ʪაʳʵʿʬʴʬʩʻლი იʽʴა ˆʻʯი ʴიˀაʴიх PoOC, SPBA, EW, PEW ʫა PPW, რიʹ ˀʬʳʫʬʪაც 

ʹა˄ʿიʹი ʱლაʹიʼიʱაცია ˀʬიცʭალაй   

NC-K-Means ʱლაʹიʼიʱაციიʹ ʯაʴაˆʳაʫз ʳˆʵლʵʫ ʬრʯი ʬʪზʬʳʶლარი ʹʵʳˆʬʯიʫაʴз 

რʵʳʬლიც აʴალიზიʹ ʫა˄ʿʬʩიʹ ˄იʴ ˈიʶʵʯʬზიʯ ʳიʭაʱʻʯʭʴʬʯ M. tamarae-ʹз ʫაˇʪʻʼʫა  

M. ravouxi -ʯაʴй იʳაʭʬ ˆʻʯი ʴიˀʴიʹ ʳˆʬʫʭʬლʵʩაˀი ʳიʾʬʩიʯз  NC Ward гʹʻრй 12) ʫა  
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NC-UPGMA აʴალიზʬʩʳა ʬʪზʬʳʶლარʬʩი  მArmeniaნ ʫა მGeorgia (Daba)-2ნ ʫააˇʪʻʼა M. 

ravouxi-ʯაʴй ʯʻ აʳ ʵრ ʴიʳʻˀʹ ʫაʭაˇʪʻʼʬʩʯ ˆაზʵʩრიʭ ʫიʹʱრიʳიʴაʴʺʻლ აʴალიზˀი 

(LDA) რʵʪʵრც ʪაʴʻრˁʬʭʬლ ʹიʳʩʵლʵʬʩʹ წwild cardsმз ʳაˀიʴ ʹʵʳˆʬʯიʹ ʬʪზʬʳʶლარი 

მArmeniaნ ʫაʫაʹʺʻრʫʬʩა რʵʪʵრც  M. ravouxi,  ˆʵლʵ  ʹაʽარʯʭʬლʵʹ ʬʪზʬʳʶლარი 

მGeorgia (Daba)-2ნ - რʵʪʵრც M. tamarae.   

ʳაˀაʹაʫაʳʬз ˆაზʵʩრიʭი ʫიʹʱრიʳიʴაʴʺʻლი აʴალიზიʹ (LDA) ʯაʴˆʳაʫз ʵრი 

იʬრარʽიʻლი ʳʬʯʵʫიʯ гწNC Wardმ ʫა წNC-UPGMьმд ʳˆʵლʵʫ ʬრʯი ʬʪზʬʳʶლარი 

˄არʳʵაʫʪʬʴʹ ʳცʫარაʫ ʱლაʹიʼიცირʬʩʻლʹ (=4 %)з ˆʵლʵ ʬრʯი არა-იʬრარʽიʻლი NC 

K-Means ʱლაʹʺʬრიზაციʻლი ʳʬʯʵʫიʯ ʱი არც ʬრʯი ʬʪზʬʳʶლარი არ არიʹ ʳცʫარაʫ 

ʱლაʹიʼიცირʬʩʻლიй  

ʪარʫა ʳʻˀʬʩიʹ ʪაʴაზʵʳʬʩიʹაз ʪაʱʬʯʬʩʻლი იʽʴა M. tamarae -ʹ ʹʽʬʹʵʩრიʭი ʯაʵʩიʹ 

ʪაʴაზʵʳʬʩიც. (ʫʬʺალʬʩი იˆილʬʯ II ʶʻʩლიʱაციაˀიдй 

 

ʪʬʴʬʺიʱʻრი ʱʭლʬʭიʹ ˀʬʫʬʪი 

ʩირʯʭʻლʳა ʳარʱʬრʬʩʳა არ აˁʭʬʴʬʹ ʫიʫი ʭარიაციʬʩი Myrmoxenus -იʹ ʪʭარˀიй 

ʳʵრʼʵლʵʪიʻრაʫ ʳʱʭʬʯრაʫ ʪაʴʹˆʭაʭʬʩʻლი ʹაˆʬʵʩა M. gordiagini ʪაʴʹˆʭაʭʫʬʩʵʫა M. 

ravouxi / M. tamarae - ʪაʴ ʻʼრʯʵ ʪʬʴიʹ о ʩაზʻრ ˄ʿʭილˀი, ʪრ˃ʬლʺალʾიაʴ რʵʫʵʶʹიʴˀი 

7 ʩაზʻრ ˄ʿʭილˀი, ʳʻცლიʹ-ь  ʪʬʴˀი м ʩაზʻრ ˄ʿʭილˀი ʫა ʫაʪრ˃ʬლʬʩიʹ ʼაʽʺʵრი-1 

ʪʬʴˀი м ʩაზʻრ ˄ʿʭილˀი гGratiashvili et alйз нлмпдй   

M. tamarae ʫა M. ravouxi ʪაʴʹˆʭაʭʫʬʩʵʫʴʬʴ ʬრʯʳაʴʬʯიʹʪაʴ ʻʼრʯʵ ʪʬʴიʹ п ʩაზʻრ 

˄ʿʭილˀი ʫა ʫაʪრ˃ʬლʬʩიʹ ʼაʽʺʵრი-м ʪʬʴიʹ н ʩაზʻრ ˄ʿʭილˀიй ʵრ ʹˆʭა ʩირʯʭʻლ 

ʪʬʴˀი гʪრ˃ʬლʺალʾიაʴი რʵʫʵʶʹიʴი ʫა ʳʻცლიʹ-ьд იʹიʴი იʫʬʴʺʻრʬʩი იʿʭʴʬʴй 

M. ravouxi ʳიʺʵʽʵʴʫრიʻლი ʪʬʴʬʩიʹ COIкCOII ʼრაʪʳʬʴʺʬʩˀი ʳცირʬʫ 

ʪაʴʹˆʭაʭʫʬʩʵʫა ʫაʹაʭლʬʯ ʫა ცʬʴʺრალʻრი ʬʭრʵʶიʹ ʳაʹˀʺაʩიʯ гʳაʽʹй п ˁაʴაცʭლʬʩაдй 

M. ravouxi ცʬʴʺრй ʫა ʫაʹй ʬʭრʵʶიʫაʴ ʳʴიˀʭʴʬლʵʭʴაʫ ʪაʴʹˆʭაʭʫʬʩʵʫა ʹაʩʬრ˃ʴʬʯიʹ 

ʬʪზʬʳʶლარʬʩიʹʪაʴ гммз моз мр ˁაʴაცʭლʬʩʬʩი) ʫა  M. tamarae-ʹ  гʫაʩაз ʹაʽარʯʭʬლʵд 

ʬʪზʬʳʶლარʬʩიʹʪაʴ гмо-ʫაʴ мр-ʳʫʬ ˁაʴაცʭლʬʩა). ʶʵʹʵʼიʹ ʬʪზʬʳʶლარʳა   ˄არʳʵʽʳʴა M. 

tamarae - ʹ ʫა M. ravouxi -იʹ აʻʯʪრʻʶი (ʹʻრй 13). M. tamarae-ʳ  ˄არʳʵʽʳʴა ʱარʪაʫ 
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ʫაʫაʹʺʻრʬʩʻლი ˀʺʵ იალʺიʹ ʬʪზʬʳʶლარʯაʴ ʬრʯაʫ  იʹʬʭʬз რʵʪʵრც ʬʹ ʳʵˆʫა 

ʩირʯʭʻლი ʻʼრʯʵ ʪʬʴიʹ ˀʬʳʯˆʭʬʭაˀი гʫʬʺალʬʩი იˆილʬʯ I ʶʻʩლიʱაციაˀიдй  

 

      

ʹʻრй 12. ʳʵʴაʯʳʼლʵʩʬლი ˅იაʴ˅ʭʬლʬʩიʹ Myrmoxenus tamarae - ʹ ʫა M. ravouxi - იʹ ʳʻˀʬʩიʹ 

ʳʵრʼʵʳʬʺრიʻლი ʳʵʴაცʬʳʬʩიʹ NC-Ward ʱლაʹʺʬრიზაციაй იʹრიʯ ʴაˁʭʬʴʬʩია ʪაʻრʱʭʬʭʬლი 

ʱლაʹიʼიʱაციიʹ ʳʽʵʴʬ ʬʪზʬʳʶლარიй  აʱრʵʴიʳʬʩი  მravoნ ʫამtamaნ აʾʴიˀʴაʭʹ ʹაʩʵლʵʵ ʫʬʺʬრʳიʴაციაʹ. 
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ʹʻრй 13. Myrmoxenus -იʹ ʪʭარიʹ ʳʵʴაʯʳʼლʵʩʬლი ˅იაʴ˅ʭʬლʬʩიʹ რაʳʵʫʬʴიʳʬ ʺაʽʹʵʴიʹ 

ʳიʺʵʽʵʴʫრიʻლი ʫʴʳ -იʹ (COI/COII) 1 430 ʩაზʻრ ˄ʿʭილზʬ ʫაʼʻ˃ʴʬʩʻლი ʩაიʬზიʻრი ˆʬй ʩაიʬზიʻრი 

აʶʵʹʺʬრიʵრʻლი ალʩაʯʵʩʬʩი ʳʵცʬʳʻლია ʱʭაʴ˃ʬʩʯაʴй  
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ʹʵციʵʪʬʴʬʺიʱʻრი აʴალიზიʹ ˀʬʫʬʪʬʩი 

ʹაʳი ʳიʱრʵʹაʺʬლიʺʻრი ლʵʱʻʹიз რʵʳლʬʩიც ˀʬʭიʹ˄აʭლʬʯз აʾʳʵˁʴʫა ʹაʱʳარიʹაʫ 

ცʭალʬʩაʫი M. tamarae - ʹ ʪʬʴʬʺიʱʻრი ʱʵლʵʴიიʹ ʹʺრʻʽʺʻრიʹ ˀʬʹაʼაʹʬʩლაʫй 

ლʵʱʻʹი  нMSсл ˀʬიცაʭʫა ʬʽʭʹ ალʬლʹз нMSср - ˀʭიʫ ალʬლʹз ˆʵლʵ ლʵʱʻʹი  нMSусII - 

ʵʯˆ ალʬლʹй  

ʪაʳʵʭიʯʭალʬʯ ʶʵʺʬʴციʻრი ʴʻლი ალʬლʬʩიʹ ʹიˆˀირʬ ʫა ʯიʯʵʬʻლ ლʵʱʻʹზʬ 

იʿʵ лйн -ზʬ ʴაʱლʬʩიй ʹაˀʻალʵ  ʴაʯʬʹაʵʩა (Mean relatedeness), ʪაʳʵაʴʪარიˀʬʩʻლი 

ʽʭʬლʬრიʹ ʫა ʪʻʫʴაიʯიʹ ʳიˆʬʫʭიʯ  гQueller б Goodnightз мфуфдз ˀʬაʫʪʬʴʫა лйснт±SE 

0.086. ʬʹ ˀʬʫʬʪი ʳʴიˀʭʴʬლʵʭʴაʫ არ ʪაʴʹˆʭაʭʫʬʩʵʫა ʳʵʴʵʪიʴიიʹ ʫა ʳʵʴʵაʴʫრიიʹ 

ˀʬʳʯˆʭʬʭაˀი ʳʵʹალʵʫʴʬლიʹʪაʴ глй трдй ʯʻʳცაз რʭა ʱʵლʵʴიიʫაʴ ʹაʳˀიз ˁʭʬʴʹ ʳიʬრ 

აʾʳʵˁʬʴილი იʽʴა ʵრი აʴ ʹაʳი იʴʫიʭიʫი ʬრʯ ლʵʱʻʹˀი ʪʬʴʵʺიʶიʯз რʵʳʬლიც არ 

ˀʬʬʹაʩაʳʬʩʵʫა ʳʵʴʵʪიʴიაʹ ʫა ʳʵʴʵაʴʫრიაʹ гGratiashvili et al., 2015) гʫʬʺალʬʩი 

იˆილʬʯ II ʶʻʩლიʱაციაˀიд 

 

M. tamarae - ʹ ʳაʹʶიʴ˃ʬლი ʹაˆʬʵʩʬʩი 

ʹაʭʬლʬ ʳʵʴაცʬʳʬʩʳა ʪʭიˁʭʬʴაз რʵʳ ʹʵʼй ʫაʩაˀი M. tamarae ʳაʹʶიʴ˃ლაʫ იʿʬʴʬʩʹ 

Temnothorax-იʹ ʵრ ʹაˆʬʵʩაʹй ˁʭʬʴი ʪაʳʵʱʭლʬʭიʹაʹ ʬʽʭʹი ʱʵლʵʴია ˀʬიცაʭʫა 

ʳაʹʶიʴ˃ლიʹ ʳʻˀʬʩʹз რʵʳლʬʩიც ʳʵრʼʵლʵʪიʻრაʫ ʪარʱʭʬʻლʴი იʿʭʴʬʴ რʵʪʵრც T. 

unifasciatus гLatreilleз мтфуд ʩʬრʴˈარʫ ʹაიʼʬრʺიʹ ʫა აʴʫრʬაʹ ˀʻლციʹ ʳიʬრз ʯʻʳცა 

ʪʬʴʬʺიʱʻრი ʱʭლʬʭიʹ ˀʬʫʬʪაʫ არ ʫაˇʪʻʼʫʴʬʴ ცʬʴʺრალʻრ ʬʭრʵʶʻლ T. unifasciatus 

ʫა T. nigriceps (Mayr, 1855)-ʯაʴй ʬრʯი ʱʵლʵʴია ˀʬიცაʭʫა T. crasecundus Seifert & Csoesz, 

2015-იʹ ʳʻˀʬʩʹз რʵʳʬლიც არიʹ T. crassispinus (Karavaiev, 1926)-იʹ აˆლʵʹ ʳʵʴაʯʬʹაʭʬ 

ʹაˆʬʵʩა. ʬრʯი ʱʵლʵʴია ˀʬიცაʭʫა ʵრიʭʬ ʹაˆʬʵʩიʹ ʳʵʴა ˅იაʴ˅ʭʬლʬʩʹй ʬრʯ-ʬრʯ 

ლაʩʵრაʺʵრიʻლ ʱʵლʵʴიაˀი ˁʭʬʴ ʳʵ˄ʳʬʴი ʪაʭˆʫიʯ აˆალʪაზრʫა M. tamarae-ʹ 

ʫʬʫʵʼლიʹ ʳიʬრ ʳაʹʶიʴ˃ლიʹз T. crasecundus - იʹ ʫʬʫʵʼლიʹ ʫაˆრˁʵʩიʹ ʶრʵცʬʹიʹა 

гʹʻრй мпдй   
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ʹʻრй мпй Myrmoexnus tamarae-ʹ ʫʬʫʵʼალი აˆრˁʵʩʹ Temnothorax crasecundus-იʹ ʫʬʫʵʼალʹ 

ლაʩʵრაʺʵრიʻლ ʶირʵʩʬʩˀიй 

 

 

ʯაʭი нй L. scamni-იʹ ʱʭლʬʭიʹ ˀʬʫʬʪʬʩი 

 

L. scamni-იʹ ˀʬ˄ʿʭილʬʩიʹ ʬʽʹʶʬრიʳʬʴʺიʹ ˀʬʫʬʪი 

L. scamni-იʹ ʱʵლʵʴიʬʩიʹ იʴʺʬʴʹიʻრი ʹʱაʴირʬʩიʹ ˀʬʫʬʪაʫ ʪაʳʵʭლიʴʫაз რʵʳ 

ʿʭʬლაზʬ ʳაʾალ აʽʺიʭʵʩაʹ ʳʫʬʫრʬʩი აʭლʬʴʫʴʬʴ ʫილიʹ ф ʹʯ-ʫაʴ мм ʹʯ-იʹ ˁაʯʭლიʯз 

აʴʻ ˆʬლʵʭʴʻრი ʳზიʹ აʳʵʹʭლიʫაʴ м-н ʹააʯიʹ ˀʬʳʫʬʪ гʫიაʪრაʳა мд ʫა ი˄ʿʬʩʫʴʬʴ 

აცʵცʬʩაʹ ʩʻʫʬˀი ʳʵʯაʭʹʬʩʻლ ˇʵˆʬʩზʬй  
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ʫიაʪრაʳა 1. ʹʬʽʹʻალʻრი აʽʺიʭʵʩიʹ ʪაʴრიʪი гʹაˀʻალʵз აʽʺიʻრი ʳʫʬʫრʬʩიʹ ʶრʵʶʵრციიʹ ʱʭარʺილიд 

Leptothorax scamni - იʹ мс ʱʵლʵʴიაˀიй 

 

ˀʬ˄ʿʭილʬʩაʳʫʬ ʳʫʬʫრʬʩი რʬʪʻლარʻლაʫ აʳʵ˃რაʭʬʩʫʴʬʴз ʾʻʴაʭʴʬʴ ʫა ˀლიʫʴʬʴ 

ʳʻცʬლʹ ʫა ʼრʯʬʩʹз ʯʻʳცა აˀʱარა წʳაʳრʬʩიʹ ʳʵˆʳʵʩიʹმ ʽცʬʭაз რʵʳʬლიც ცʴʵʩილია 

Leptothorax - იʹ ʹˆʭა ʹაˆʬʵʩʬʩˀი ʫა ʳʵʴაʯʬʹაʭʬ ʪʭარʬʩˀი (Buschinger, 1968b, 1971; 

Heinze & Buschinger, 1987)з ˁʭʬʴʹ ʳიʬრ ʫაʼიʽʹირʬʩʻლი არ ʿʵʼილაй  ʳიʻˆʬʫაʭაʫ აʳიʹაз 

ˁʭʬʴʹ ʬʽʹʶʬრიʳʬʴʺˀი ʳʫʬʫრʬʩʳა ʳაიʴც ʳʵაˆʬრˆʬʹ ʳაʳრʬʩიʹ ʳʵˆიʩლʭა ʫა ʳʵ˄ʳʬ 

ʪაʭˆʫიʯ оп ʱʵʶʻლაციიʹй ʱʵʶʻლაციʬʩი ʪრ˃ʬლʫʬʩʵʫა мр-ʫაʴ тт ˄აʳაʳʫʬ гʹაˀʻალʵʫ 

он ˄ʳдй ˀʬ˄ʿʭილʬʩიʹ ˀʬʳʫʬʪ ʳʫʬʫრʬʩი ʹ˄რაʼაʫʭʬ იცლიʫʴʬʴ ʼრʯʬʩʹй ʪაʱʭʬʯაʳ 

ʫააʫაʹʺʻრა ʹʶʬრʳიʹ არʹʬʩʵʩა но - ʫაʴ нм ʻʼრʯʵ ʳʫʬʫრიʹ ʹʶʬრʳაʯʬʱაˀი гʹʻრй15); 

ʵრ ʫʬʫʵʼალˀი ʹʶʬრʳიʹ არʹʬʩʵʩიʹ ʫაʳʺʱიცʬʩა ʭʬრ ʳʵˆʬრˆʫაй  
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ʹʻრйм5. Leptothorax scamni -იʹ ʳʫʬʫრʬʩიʹ ʹʶʬრʳიʯ ʹაʭʹʬ ʹʶʬრʳაʯʬʱა ˀʬ˄ʿʭილʬʩიʹ ˀʬʳʫʬʪй  
 

 

ʹაʱʭʬრცˆʬʬʩიʹ ʪაʱʭʬʯიʹ ˀʬʫʬʪი 

ʪაʱʭʬʯილი იʽʴა რʭა ʱʵლʵʴიიʹ ʫʬʫʵʼლʬʩიʹ ʹაʱʭʬრცˆʬʬʩიй  ʯიʯʵʬʻლი ʱʵლʵʴია 

ˀʬიცაʭʫა ʳრაʭალ ʻʼრʯʵ ʫʬʫʵʼალʹ ʫაкაʴ ʻʼრʯʵ ʽალ˄ʻლʹй ʯიʯʵʬʻლ ʱʵლʵʴიაˀი 

იʿʵ ʳˆʵლʵʫ ʬრʯი ʭიზʻალʻრაʫ ʼიზʵʪაʹʺრʻლი ʫʬʫʵʼალი гრʵʳლიʹ ʳʻცʬლიც 

ˀʬʹაʳˁʴʬʭაʫ ʪაʳʵʩʬრილია ʫიʫი რაʵʫʬʴʵʩიʯ ʳʵʳ˄იʼʬʩʻლი ʱʭʬრცˆʬʩიʹ ʪაʳʵдй ʵʯˆი 

აʹʬʯი ʼიზʵʪაʹʺრʻლი ʫʬʫʵʼლიʹ ʪაʱʭʬʯაʳ ʪაʳʵაʭლიʴაз რʵʳ  ʳაʯი ʹაʱʭʬრცˆʬʬʩი 

იʿʵ ˄აʪრ˃ʬლʬʩʻლი го-р ʳʳз ʹაˀʻალʵʫ п ʳʳд ʫა ˀʬიცაʭʫʴʬʴ ʳრაʭალრიცˆʵʭაʴ 

ʳʵʳ˄იʼʬʩʻლ ʵʵციʺʬʩʹй ʿʭიʯʬლი ʹˆʬʻლიʹ არʹʬʩʵʩა ʳʬʺʿʭʬლʬʩʫა იʳაზʬз რʵʳ აʳ 

ʫʬʫʵʼლʬʩʹ ˄არʹʻლˀი ʫიʫი რაʵʫʬʴʵʩიʯ ʱʭʬრცˆʬʩი ˈʽʵʴʫაʯ ʫაʫʬʩʻლიй ʹˆʭაз 

ˀʬ˄ʿʭილʬʩʻლი ʫა ʽალ˄ʻლი ʫʬʫʵʼლʬʩიʹ ʹაʱʭʬრცˆʬʬʩი არ იʿʵ ˄აʪრ˃ʬლʬʩʻლი ʫა 

არ ˀʬიცაʭʫʴʬʴ ʳʵʳ˄იʼʬʩʻლ ʱʭʬრცˆʬʩʹ гn = 25; 0,4კ2 ʳʳ, ʹაˀʻალʵʫ 0.83 ʳʳ; Mannკ

Whitney U test, U = 0, p = 0.0017).  
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ʯიʯʵʬʻლი ʱʵლʵʴია ˀʬიცაʭʫა ʳˆʵლʵʫ ʬრʯ ʼʬრʺილʻრ ʫʬʫʵʼალʹ ʫა ʬრʯ 

ʱʵლʵʴიაˀი რაʳʵʫʬʴიʳʬ ʼʬრʺილʻრი ʫʬʫʵʼლიʹ ʯაʴაცˆʵʭრʬʩიʹ არც ʬრʯი 

ˀʬʳʯˆʭʬʭა არ ʫაʼიʽʹირʬʩʻლაй  

 

Leptothorax - იʹ ʪʭარიʹ ʼილʵʪʬʴʬზი  

Leptothorax-იʹ ʹაˆʬʵʩʬʩიʹ унм ʩაზʻრი ˄ʿʭილი ʹიʪრ˃იʹ ʳʽʵʴʬ ʳიʺʵʽʵʴʫრიʻლი 

ʫʴʳ-იʹ (COI) ʼრაʪʳʬʴʺʬʩი იʿʵ ʹაʱʳაʵʫ ცʭალʬʩაʫი гмсо ˁაʴაცʭლʬʩიʹ აʫʪილიʯдз 

ʳაʪრაʳ ʩირʯʭʻლი ʪʬʴʬʩი (ʻʼრʯʵз ʪრ˃ʬლʺალʾიაʴი რʵʫʵʶʹიʴიз ʫაʪრ˃ʬლʬʩიʹ 

ʼაʽʺʵრი  1a-F1д იʿʭʴʬʴ ʩʬʭრაʫ ʻʼრʵ ʹʺაʩილʻრʬʩიх о ˁაʴაცʭლʬʩიʹ აʫʪილიʯ 

ʻʼრʯʵ ʪʬʴˀიз мл-იʯ - ʪრ˃ʬლʺალʾიაʴი რʵʫʵʶʹიʴიʹ ʪʬʴˀი ʫა ф-იʯ ʫაʪრ˃ʬლʬʩიʹ 

ʼაʽʺʵრი  1a-F1 ʪʬʴˀი (ʫაʴარʯი S6). 

ʳიʺʵʽʵʴʫრიʻლ ʫʴʳ-იʹ ʼრაʪʳʬʴʺʬʩიʹ ʩაიʬზიʻრʳა гʹʻრй м6) ʫა ʳაʽʹიʳალʻრი 

ʳʹʪაʭʹʬʩიʹ (maximum likelihood) აʴალიზʳა ʳʵʪʭცა ʳʹʪაʭʹი ˆიʹ ʺʵʶʵლʵʪიʬʩიз ʹაʫაც ˆʬ 

ʪაʿʵʼილია ʵრ ˃ირიʯაʫ ʺʵʺაʫй ʬრʯი ˀʬიცაʭʹ ˃ირიʯაʫაʫ ˈʵლარʽʺიʱʻლ L. 

acervorum-ʹ ʫა ʶალʬარʽʺიʱʻლ L. muscorum-ʹз ʳʬʵრʬ ʱი L. scamni-იʹ ʫა ʵრ 

ʴʬარʽʺიʱʻლ ʺაʽʹʵʴʹ L. canadensis ʫა L. sp. A-ʹй ˆიʹ ʺʵʶʵლʵʪია ʴაʯლაʫ აˁʭʬʴʬʩʹз 

რʵʳ ʼʻʴʽციʻრი ʬრʯʫʬʫʵʼლიაʴʵʩა гʳʵʴʵʪიʴიაд ʪაʴʭიʯარʫა ʱʵʴʭʬრʪʬʴʺʻლაʫ 

ʹˆʭაʫაʹˆʭა ʬʭʵლʻციʻრ ʪაʴˀʺʵʬʩʬʩˀი (evolutionary lineages), აʴʻ ʹʻლ ცʵʺა ʬრʯˆʬლ 

ʪაʴʭიʯარʫა L. scamni - იʹ ʫა L. sp. A-ʹ ʪაʴˀʺʵʬʩაˀი ʫა ʹʻლ ცʵʺა ʵრˇʬრ - L. gredleri-

იʹ ʫა L. acervorum-იʹ ʪაʴˀʺʵʬʩაˀი гʫʬʺალʬʩი იˆილʬʯ III ʶʻʩლიʱაციაˀიдй 
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ʹʻრй м6.  Leptothorax scamni-იʹ ʫა ʳიʹი ʳʵʴაʯʬʹაʭʬ ʹაˆʬʵʩʬʩიʹ ʳიʺʵʽʵʴʫრიʻლი CO I ʪʬʴიʹ ун1 ʩაზʻრი 

˄ʿʭილი ʹიʪრ˃იʹ ʳʽʵʴʬ ʹʬʽʭʬʴʹიʹ ʵრი ʫაʳʵʻʱიʫʬʩʬლი აʴალიზიʫაʴ აʪʬʩʻლი ʩაიʬზიʻრი ʱʵʴʹʬʹʻʹიʹ 

ˆʬй ʩაიʬზიʻრი აʶʵʹʺʬრიʵრʻლი ალʩაʯʵʩʬʩი гʶრʵცʬʴʺʻლიд ʳʵცʬʳʻლია ʱʭაʴ˃ʬʩʯაʴй ʼʻʴʽციʻრაʫ 

ʳრაʭალʫʬʫʵʼლიაʴი ʺაʽʹʵʴʬʩი ʳʵცʬʳʻლია ˄იʯʬლ ʼʬრაʫй  
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L. acervorum -იʹ ʳʻˀʬʩიʹ ʹˆʬʻლიʹ ზʵʳიʹ ʫაʳʵʱიʫʬʩʻლʬʩა ʹიʳაʾლიʹ ცʭლილʬʩʬʩʯაʴ 

L. acervorum -იʹ ʳʻˀʬʩიʹ ʯაʭიʹ ʳაʽʹიʳალʻრი ʹიʪაʴʬ იცʭლʬʩʵʫა 0.71 ʳʳ-ʫაʴ  0.94 

ʳʳ-ʳʫʬ  (ʹაˀʻალʵ: 0.82 ± 0.004)з ˆʵლʵ ʳʬზʵʹʵʳიʹ ʹიʪრ˃ʬ 0.91 ʳʳ-ʫაʴ 1.29 ʳʳ-ʳʫʬ 

(ʹაˀʻალʵ: 1.10 ± 0.006д ʫა ʯაʴაʼარʫʵʩაˀი იʿʵ ʬრʯʳაʴʬʯʯაʴ  (Spearman's rank 

correlation: n = 318, r = 0.74, P < 0.001). ʯაʭიʹ ʳაʽʹიʳალʻრი ʹიʪაʴიʹ ˀʬʳʯˆʭʬʭაˀი 

ʪაʴაზʵʳიʹ ʹაˀʻალʵ ცʫʵʳილʬʩა იʿʵ 0.0133 ± 0.004 ʳʳ ʫა ʳʬზʵʹʵʳიʹ ʹიʪრ˃იʹ 

ˀʬʳʯˆʭʬʭაˀი - 0.0176 ± 0.007 ʳʳ. ʭიʴაიʫაʴ ʪაʴაზʵʳʬʩიʹ ʹაˀʻალʵ ცʫʵʳილʬʩʬʩი ʯაʭიʹ 

ʹიʪაʴიʹ ˀʬʳʯˆʭʬʭაˀი ʻʼრʵ ʴაʱლʬʩი იʿʵз ʭიʫრʬ ʳʬზʵʹʵʳიʹ ʹიʪრ˃იʹაʹз ʳˆʵლʵʫ 

ʯაʭიʹ ʹიʪაʴიʹ აʴალიზʹ ʪაʴʭიˆილაʭʯз ʯʻʳცა ʳʬზʵʹʵʳიʹ ʹიʪრ˃იʹ ˀʬʳʯˆʭʬʭაˀიც 

ზʻʹʺაʫ აʴალʵʪიʻრი ˀʬʫʬʪია ʳიʾʬʩʻლიй 

აʫʪილიʹ ʹიʳაʾლიʹ ʳაʺʬʩაʹʯაʴ ʬრʯაʫ ʳʵˆʫა ʯაʭიʹ ʹიʪაʴიʹ ʳʴიˀʭʴʬლʵʭაʴი ზრʫა 

(t = 3.350, P = 0.001, R2
m = 0.098 and R2

c = 0.472; ʫიაʪრაʳა н). 

ʱʵლʵʴიიʹ ზʵʳა იცʭლʬʩʵʫა мн-ʫაʴ нун ʳʻˀაʳʫʬ ʯიʯʵʬʻლ ʩʻʫʬˀი гʹაˀʻალʵх 

тнйрп ± мтйот იʴʫიʭიʫიдз ʳაʪრაʳ ʹიʳაʾლიʹ ʳაʺʬʩაʹʯაʴ ʬრʯაʫ ʱʵლʵʴიიʹ ზʵʳა არ 

ʪაზრʫილა гt = -1.589, P = 0.118).  

ˁʭʬʴʹ ʱʭლʬʭაˀი, ˆიʹ ʩʻʫʬʬʩˀი (ʽʬრʽიʹ ʽʭʬˀ, ʫაʳʶალ ʺʵʺʬʩˀი) ʴაʶʵʭʴი ʱʵლʵʴიʬʩი 

იʿʭʴʬʴ ʻʼრʵ ʫიʫი ზʵʳიʹ (ʹაˀʻალʵ: 93.35 ± 32.43 იʴʫიʭიʫი), ʭიʫრʬ ʱლʫიʹ 

ʴაʶრალʬʩˀი ʴაʶʵʭʴი (ʹაˀʻალʵ: 55.46 ± 16.50 იʴʫიʭიʫი). ʯʻʳცა ʳʵʴაცʬʳʬʩიʹ 

ʹʺაʺიʹʺიʱʻრი ʫაʳʻˀაʭʬʩიʹაʹ ʳʴიˀʭʴʬლʵʭაʴი ʹˆʭაʵʩა აʳ ʵრი ʳაʹალიʹ ʩʻʫʬʬʩʹ 

ˀʵრიʹ არ ʫაʼიʽʹირʬʩʻლა.   

 

ʫიʹʱʻʹია  

 

ʳʵʴაʯʳʼლʵʩʬლი ˅იაʴ˅ʭʬლიʹ M. tamarae-ʹ ʺაʽʹʵʴʵʳიʻრი ʹʺაʺʻʹიʹ 

ʪაʴʹაზʾʭრიʹაʹ ʪაʳʵʭლიʴʫა ʪაʴʹˆʭაʭʬʩʬʩი M. tamarae-ʹ ʫა M. ravouxi-იʹ ˀʵრიʹ ʫა 

ˀʬʹა˃ლʵ ʹიʴʵʴიʳიზაციიʹ ʹაʱიʯˆი არ ʫაʫაʹʺʻრʫა (Gratiashvili et al., 2014). ʿʭʬლაზʬ 

აˀʱარა ʹˆʭაʵʩა აʳ ʵრ ʺაʽʹʵʴʹ ˀʵრიʹ ʪაʳʵʭლიʴʫა ʽცʬʭაˀიй ʬრʯʹა ʫა იʳაʭʬ ʶირʵʩʬʩˀი 

M. tamarae-ʹ ʳʻˀʬʩი ʳʵ˃რაʵʩʫʴʬʴ ʻʼრʵ ʹ˄რაʼაʫз ʪაʫიʵʫʴʬʴ ʻʼრʵ ʳʬʺ ʳაʴ˃ილʹ ʫა 
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ʽʳʴიʫʴʬʴ ʻʼრʵ ʴაʱლʬʩ ˆʭʬʻლʬʩʹ ʳʵ˃რაʵʩიʹაʹз ʭიʫრʬ M. ravouxi-იʹ ʳʻˀʬʩიй ʬრʯი 

ʳˆრიʭз ცˆʵʭʬლʯა ʽცʬʭა არიʹ ˆˀირაʫ ʹაʱʳაʵʫ ʶლაʹʺიʱʻრი ʹʵციალʻრ ʳ˄ʬრʬʩʹ ˀʵრიʹ 

ʫა ˀʬʹა˃ლʵა იცʭლʬʩʵʫʬʹ ʶʵʶʻლაციʬʩიʹ ˀიʪʴიʯაც ʱი (Gordon et al. 2011; Modlmeier & 

Foitzik 2011; Pinter-Wollman et al., 2012), ʯʻʳცა ʽცʬʭიʯი ʹˆʭაʵʩʬʩიʯ ˀʬʹა˃ლʵა ʳʵˆʫʬʹ 

ʹაˆʬʵʩა-ʵრʬʻლʬʩიʹ ʪაʳიˇʭʴა (Davison et al., 1999). 

 

   

 

ʫიაʪრაʳა н. Leptothorax acervorum -იʹ ʳʻˀʬʩიʹ ʯაʭიʹ ʳაʽʹიʳალʻრი ʹიʪაʴიʹ ʫაʳʵʱიʫʬʩʻლʬʩა ზʾʭიʹ 

ʫʵʴიʫაʴ ʹიʳაʾლიʹ ცʭლილʬʩʬʩʯაʴй ому ʳʻˀა гс იʴʫიʭიʫი ʯიʯʵʬʻლი ʱʵლʵʴიიʫაʴд ро ʩʻʫიʫაʴ იʽʴა 

ʪაზʵʳილიй ˆაზი ʪʭიˁʭʬʴʬʩʹ ˆაზʵʩრიʭი ˀʬრʬʻლი ʳʵʫʬლიʹ ʳიʬრ ʶრʵʪʴʵზირʬʩაʫ ʫაʳʵʱიʫʬʩʻლʬʩაʹ 

(t = 3.350, P = 0.001). ʴაცრიʹʼʬრი არʬა ʪʭიˁʭʬʴʬʩʹ აʴალიზიʹ 95%-იაʴ ʹარ˄ʳʻʴʵʬʩაʹ.  
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ʳʵრʼʵʳʬʺრიʻლ აʴალიზˀი M. tamarae-ʹ ʿʭʬლა ʬʪზʬʳʶლარი ʪარʫა ʬრʯიʹ 

ʫაˇʪʻʼʫა ʯʻრʽʻლ ʬʪზʬʳʶლარʬʩʯაʴз რʵʳლʬʩიც ცʴʵʩილʴი იʿʭʴʬʴз რʵʪʵრც M. 

ravouxi (Schulz & Sanetra, 2002), ʳაˀიʴ რʵცა ʬʭრʵʶʻლʳა  M. ravouxi -იʳ ˁაʳʵაʿალიʩა 

ცალʱʬ ʱლაʹʺʬრი (Gratiashvili et al., 2014). 

 აʳ ʵრი ʺაʽʹʵʴიʹ ʩირʯʭʻლი ʫა ʳიʺʵʽʵʴʫრიʻლი ʫʴʳ-იʹ ʯაʴʳიʳʫʬʭრʵʩʬʩი 

ʳცირʬʫ ʪაʴʹˆʭაʭʫʬʩʵʫა ʬრʯʳაʴʬʯიʹʪაʴз რაც ˀʬʹა˃ლʵა აიˆʹʴაʹ აʳ ʪʭარˀი არʹʬʩʻლი 

აʳʷაʳიʴʫʬლი რაʫიაციიʯ ʫა ʬʭʵლʻციʻრი ˆაზʬʩიʹ არაʹრʻლი ʪაʳიˇʴʭიʯ (incomplete 

lineage sorting) (Funk & Omland, 2003; Weimers & Fiedler, 2007; Seifert, 2009).   

96 %-იაʴი ʱʵრʬლაცია ʪʬʵʪრაʼიაʹა ʫა ʼʬʴʵʺიʶʹ ˀʵრიʹ ʫა ʳცირʬз ʳაʪრაʳ ʳʫʪრაʫი 

ʪაʴʹˆʭაʭʬʩა M. tamarae -ʹა ʫა M. ravouxi -იʹ ˀʵრიʹ ʵრი ʩირʯʭʻლი ʪʬʴიʹ ʫა 

ʳიʺʵʽʵʴʫრიʻლ ʫʴʳ-იʹ ʯაʴʳიʳʫʬʭრʵʩʬʩˀი ʻʼლʬʩაʹ ʪʭა˃ლʬʭʹ რʵʳ ʱაʭʱაʹიʻრ-

ʯʻრʽʻლი ʶʵʶʻლაციʬʩი ʪაʳʵʭʿʵʯ რʵʪʵრც ცალʱʬ ʹაˆʬʵʩაз რʵʳʬლიც 

ʪაʳʵცალʱʬʭʬʩʻლია ʫაʹაʭლʬʯ ʫა ცʬʴʺრალʻრ ʬʭრʵʶაˀი ʪაʭრცʬლʬʩʻლი M. ravouxi - 

ʪაʴй აʳ არʪʻʳʬʴʺაციაʹ აʳʿარʬʩʹ ʽცʬʭიʯი ʹˆʭაʵʩʬʩი აʳ ʵრ ʺაʽʹʵʴʹ ˀʵრიʹ ʫა იʹ ʼაʽʺიз 

რʵʳ ʫაʩიʹ ʶʵʶʻლაცია რʬʪʻლარʻლაʫ იʿʬʴʬʩʹ ʳაʹʶიʴ˃ლაʫ T. cf. unifasciatus-ʯაʴ 

ʬრʯაʫ T. crasecundus-ʹ, რʵʳʬლიც ʳიʬʱʻʯʭʴʬʩა Temnothorax nylanderiკიʹ ʱʵʳʶლʬʽʹʹй 

ʳიʻˆʬʫაʭაʫ იʳიʹაз ʬʹ ʹაˆʬʵʩა ʪʭˆʭʫʬʩა Myrmoxenus-იʹ ʪʭარიʹ ʪაʭრცʬლʬʩიʹ არʬალˀი 

(Seifert б Csőszз нлмр)з არაʹʵʫʬʹ ʫაʼიʽʹირʬʩʻლა რʵʳʬლიʳʬ ʹʵციალʻრი ʶარაზიʺიʹ 

ʳაʹʶიʴ˃ლაʫ (Buschinger 1989; Mei, 1992; Delattre et al., 2012, 2013).  

ʹʵʼй ʫაʩაˀი ʳʵʶʵʭʬʩʻლი M. tamarae-ʹ ʳცირʬ რაʵʫʬʴʵʩიʹ ʱʵლʵʴიʬʩიʹ 

ʪაʳʵʱʭლʬʭიʯ ʳიʭიʾʬʯ ʳʴიˀʭʴʬლʵʭაʴი იʴʼʵრʳაცია ʳიʹი ʹაʹიცʵცˆლʵ ციʱლიʹ 

ˀʬʹაˆʬʩй M. tamarae-ʹ ʬრʯი ʱʵლʵʴია ʬრʯʫრʵʻლაʫ ˀʬიცაʭʫა ʵრიʭʬ 

ზʬʳʵʯˆʹʬʴʬʩʻლი ʳაʹʶიʴ˃ʬლი ʹაˆʬʵʩიʹ ʳʻˀʬʩʹз რაც აʫაʹʺʻრʬʩʹ M. tamarae აʽʺიʻრ 

ʳʵʴაʯʳʼლʵʩʬლʵʩაʹ ʫა ʳʵʴʬʩზʬ ʯაʭʫაʹˆʳʬʩʹй ʳʵʴʬʩზʬ აʽʺიʻრი ʯაʭʫაʹˆʳა 

ˀʬʹა˃ლʵა იʿʵʹ აʹʬʭʬ M. tamarae-ʹ ზʵʪიʬრʯ ʱʵლʵʴიʬʩˀი არʹʬʩʻლი ʳʻˀʬʩიʹ 

ʪაʴʹˆʭაʭʬʩʻლი ʪʬʴʵʺიʶʬʩიʹ არʹʬʩʵʩიʹ ʬრʯ-ʬრʯი აˆʹʴაз რʵʳʬლიც Myrmoxenus-იʹ 

ʪʭარიʹ ʺიʶიʻრ  ʹʵციʵʪʬʴʬʺიʱʻრ ʹʺრʻʽʺʻრაʹз ʳʵʴʵʪიʴიაʹ ʫა ʳʵʴʵაʴʫრიაʹ არ 

ˀʬʬʹაʺʿʭიʹʬʩʵʫაй  

http://www.antwiki.org/wiki/images/3/3f/Seifert%2C_B.%2C_Cs%C5%91sz%2C_S._2015._Temnothorax_crasecundus_sp._n._%E2%80%93_a_cryptic_Eurocaucasian_ant_species_discovered_by_Nest_Centroid_Clustering.pdf
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რʵʪʵრც Myrmoxenus-იʹ ʿʭʬლა ʹაˆʬʵʩიʹʯʭიʹაა ʫაʳაˆაʹიაʯʬʩʬლიз M. tamarae-ʹ 

ʫʬʫʵʼლʬʩი ʳაʹʶიʴ˃ლიʹ ʫʬʫʵʼალʹ ʱლაʭʬʴ ʫაˆრˁʵʩიʯз რიʹი ʳʵ˄ʳʬც ˁʭʬʴ ʪაʭˆʫიʯ 

ʫაʱʭირʭʬʩʬʩიʹ ʫრʵʹ ʬრʯ-ʬრʯ ʱʵლʵʴიაˀი гʹʻრйм4).  

ʱʭლʬʭიʹ აʴალიზʬʩʳა ʪʭიˁʭʬʴაз რʵʳ Leptothorax scamni-იʹ ʱʵლʵʴიʬʩი ʳცირʬ 

ʱაʭʱაʹიʵʴიʫაʴ არიაʴ ʼʻʴʽციʻრაʫ ʬრʯʫʬʫʵʼლიაʴიй ʯიʯʵʬʻლი ʪაʳʵʱʭლʬʻლი 

ʱʵლʵʴია ˀʬიცაʭʫა ʳˆʵლʵʫ ʬრʯ ʼიზʵʪაʹʺრʻლ ʫʬʫʵʼალʹз ʹაʱʭʬრცˆʬʬʩˀი 

ʳʵʳ˄იʼʬʩʻლი ʵʵციʺʬʩიʯй აʳაʭʬ ʱʵლʵʴიʬʩიʹ ˀʬ˄ʿʭილʬʩʻლ ʫა ˀʬʻ˄ʿʭილʬʩʬლ 

ʫʬʫʵʼლʬʩʹ ʪააˁʴʫაʯ ʶაʺარა ʹაʱʭʬრცˆʬʬʩი ʳʵʳ˄იʼʬʩʻლი ʱʭʬრცˆʬʩიʹ ʪარʬˀʬй 

ʵʶʺიʳალʻრი ʻʴარʬʩიʹ ʱʵʴცʬʹიʻრი ʳʵʫʬლʬʩიʹ (Concession models of optimal skew) 

(Johnstone, 2000; Reeve & Keller, 2001; Nonacs & Hager, 2011) ʯაʴაˆʳაʫ ʳაʾალი 

რʬʶრʵʫʻʽციʻლი ʻʴარი ʫაʱაʭˀირʬʩʻლია ˆʬლʹაʿრʬლი ˈაʩიʺაʺიʹ ლაʽʵʩრიʭ 

ʪაʭრცʬლʬʩაʹʯაʴз რაც აˆალʪაზრʫა ʫʬʫʵʼლʬʩიʹ ʪაʩʴʬʭაʹ ʫა ʳარʺʵʻლაʫ 

ʱʵლʵʴიʬʩიʹ ʫაარʹʬʩაʹ ი˄ʭʬʭʹ гBourke б Heinze, 1994). ʹაʭʬლʬ ʫაʱʭირʭʬʩʬʩიʹ ˀʬʫʬʪაʫ 

აʾიʴიˀʴა L. scamni-იʹ  ʹ˄ʵრʬʫ აʹʬʯი ლაʽʵʩრიʭი ˈაʩიʺაʺიʹ არʹʬʩʵʩაз რიʹ ʪაʳʵც 

ʴაʭარაʻʫʬʭი იʿʵ L. scamni-იʹ ˀʬʳʯˆʭʬʭაˀი ʳაʾალი რʬʶრʵʫʻʽციʻლი ʻʴარიʹ ʫა 

აʫʪილʵʩრიʭი ˀʬ˄ʿʭილʬʩიʹ არʹʬʩʵʩაй აʩაʹʯʻʳაʴˀი ˄ი˄ʭʵʭაʴი ʺʿიʹ ʳაʹიʭˀი 

ʱʵლʵʴიʬʩიʹ ʶʵʭʴა ˁʭʬʴ ˀʬʭ˃ʬლიʯ ʳˆʵლʵʫ ʳʯიʹ ʹაʳˆრʬʯ ʼʬრʫʵʩზʬ არʹʬʩʻლი 

ʴა˃ʭʴარიʹ ʾია აʫʪილზʬй ʳიʻˆʬʫაʭაʫ აʩაʹʯʻʳʴიʹ ʹˆʭა აʫʪილʬʩˀი იʴʺʬʴʹიʻრი 

˃ʬʩʴიʹაз აʳ ʹაˆʬʵʩიʹ ʱʵლʵʴიʬʩიʹ ʶʵʭʴა ʭʬრ ʳʵˆʬრˆʫაй  

ლაʩʵრაʺʵრიაˀი L. scamni-იʹ ʳაʳრʬʩʳა ʫა აˆალʪაზრʫა ʫʬʫʵʼლʬʩʳაз ʳʵʴაʯʬʹაʭʬ 

ʹაˆʬʵʩʬʩიʹ ʳʹʪაʭʹაʫ (Heinze & Buschinger, 1987; Bernadou & Heinze, 2013),  ʹʬʽʹʻალʻრი 

აʽʺიʭʵʩა ʪაʳʵაʭლიʴʬʹ ʫილიʯ, ʳაʪრაʳ L. acervorum-ʪაʴ ʪაʴʹˆʭაʭʬʩიʯ (Franks et al., 

1991), ˀʬ˄ʿʭილʫʴʬʴ ʫიʫი ʼრʬʴიʯი აʽʺიʭʵʩიʹ ʪარʬˀʬй აˆალʪაზრʫა ˀʬ˄ʿʭილʬʩʻლი 

ʫʬʫʵʼლʬʩი ʻʶრʵʩლʬʳʵʫ იʽʴʬʴ ʳიʾʬʩʻლʴი ʻʱაʴ ʳˀʵʩლიʻრ ʩʻʫʬˀიз ʯʻʳცა ʹაʭʬლʬ 

ʫაʱʭირʭʬʩʬʩიʹ ˀʬʫʬʪაʫ ʪაʳʵʭლʬʴილი იʽʴა ʱʵლʵʴიʬʩიʹ ʫაʳაარʹʬʩʬლი ცალʱʬʻლი 

ʫʬʫʵʼლʬʩიʹ ʫა ʫʬʫʵʼალʯა ˇʪʻʼʬʩიʹ არʹʬʩʵʩაცй  

Leptothorax-იʹ ʪʭარიʹ ʼʻʴʽციʻრაʫ ʬრʯʫʬʫʵʼლიაʴი ʹაˆʬʵʩʬʩიʹ ʫʬʫʵʼლʬʩი 

ʳˀʵʩლიʻრ ʩʻʫʬˀი ʫაʩრʻʴʬʩიʹ ʫა აʹʬʭʬ ˈიʩʬრʴაციიʹ ˀʬʳʫʬʪ აʴʺʬʴʬʩიʯ ˁˆʻʩიʯ ʫა 
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ʱʩʬʴიʯ აʿალიʩʬʩʬʴ ʫʵʳიʴაʴʺʻრ იʬრარʽიʬʩʹ (Heinze & Smith, 1990; Heinze & Ortius, 

1991; Heinze et al., 1992; Ito, 2005; Trettin et al., 2011)й ʫʬʫʵʼალ-ʫʬʫʵʼლიʹ ʫა ʳʻˀა-

ʫʬʫʵʼლიʹ აʪრʬʹიაʳ ˀʬʹა˃ლʵა ʪაʳʵი˄ʭიʵʹ ʳაʯი ʫაზიაʴʬʩʬʩი ʫა ʫაʩალ რაʴʪზʬ 

ʳʿʵʼი ʫʬʫʵʼლʬʩიʹ ʪაʳʵ˃ʬʭʬʩა ʩʻʫიʫაʴ (Heinze et al., 1992; Ortius & Heinze, 1999; Gill 

& Hammond, 2011). ˁʭʬʴი ʪაʳʵʱʭლʬʭიʹ ʫრʵʹ L. scamni-იʹ ʳˀʵʩლიʻრ ʩʻʫʬˀი ʻʱაʴ 

ʫაʩრʻʴʬʩʻლი რაʳʫʬʴიʳʬ ʫʬʫʵʼალი ʫაიʾʻʶა ʩʻʫʬˀი ʳიʩრʻʴʬʩიʫაʴ რაʳʫʬʴიʳʬ 

ʱʭირაˀიз რაʹ ˀʬʹა˃ლʵა ʳიʻʯიʯʬʩʹ ʹ˄ʵრʬʫ აʹʬʯი აʪრʬʹიიʹ არʹʬʩʵʩაზʬй 

ʼილʵʪʬʴʬზʻრʳა აʴალიზʳა აˁʭʬʴაз რʵʳ Leptothorax-იʹ ʪʭარˀი ʼʻʴʽციʻრი 

ʬრʯʫʬʫʵʼლიაʴʵʩა ʪაʴʭიʯარʫა ʱʵʴʭʬრʪʬʴʺʻლაʫ რაʳʵʫʬʴიʳʬ ʬʭʵლʻციʻრ ˆაზˀი. 

რʬʶრʵʫʻʽციʻლი ʻʴარი ʭლიʴʫʬʩაз რʵʳ არიʹ ლაʩილʻრი ʯʭიʹʬʩაз რიʹი ʴაʯʬლი 

ʳაʪალიʯიცაა L. acervorum-იʹ ʵრიʭʬз ʼʻʴʽციʻრაʫ ʬრʯʫʬʫʵʼლიაʴი ʫა 

ʳრაʭალʫʬʫʵʼლიაʴი ʶʵʶʻლაციʬʩიʹ არʹʬʩʵʩა (Heinze et al., 1995; Gill et al., 2009). ʬʹ 

ʳიაʴიˀʴʬʩʹ იʳაʹз რʵʳ ʳაʾალი აʴ ʫაʩალი რʬʶრʵʫʻʽციʻლი ʻʴარი ˀʬი˃ლʬʩა 

ʪაʴʭიʯარʫʬʹ ʪარʬʳʵ ʶირʵʩʬʩიʹ ˀʬცʭლიʯй  

რʵʪʵრც ˁʭʬʴʳა ʪაʳʵʱʭლʬʭაʳ ʪʭიˁʭʬʴაз ზʾʭიʹ ʫʵʴიʫაʴ ʹიʳაʾლიʹ ʳაʺʬʩაʹʯაʴ 

ʬრʯაʫ L. acervorum-იʹ ʱʵლʵʴიʬʩˀი ʳʻˀʬʩიʹ ʹˆʬʻლიʹ ზʵʳა იზრʫʬʩა, რაც 

ʪაʳʵიˆაʺʬʩა ʯაʭიʹ ʹიʪაʴიʹა ʫა ʳʬზʵʹʵʳიʹ ʹიʪრ˃იʹ ზრʫაˀი.  

ʹˆʬʻლიʹ ʫიʫი ზʵʳა ˀʬʹა˃ლʵა იʿʵʹ ʻʶირაʺʬʹʵʩა ʫაʩალი ʺʬʳʶʬრაʺʻრიʹ ʫრʵʹз 

რʵʫʬʹაც ʹაʱʭʬʩიʹ ʳʵʶʵʭʬʩა ˀʬზʾʻʫʻლიაз რაʫʪაʴაც ʻʼრʵ ʫიʫ ʳʻˀʬʩʹ აʽʭʯ 

ʪაზრʫილი ˀიʳˀილიʹაʫʳი რʬზიʹʺʬʴʺʻლʵʩა (Cushman et al., 1993; Heinze et al., 2003). 

ˀʬʹა˃ლʵა ʹˆʬʻლიʹ ზʵʳიʹ ზრʫა ʪაʳʵ˄ʭʬʻლი იʿʵʹ ʹˆʭა ʳʬʽაʴიზʳʬʩიʯз ʳაʪй 

ʱʵʴʱʻრʬʴციიʹ ˀʬʹʻʹʺʬʩიʯ ʫა ʹიʯʩʵʹ ˀʬʴაˆʭიʯ (Blackburn et al., 1999; Heinze et al., 

2003). 

ʹიʳაʾლიʹ ʳაʺʬʩაʹʯაʴ ʬრʯაʫ L. acervorum-იʹ ʱʵლʵʴიʬʩიʹ ზʵʳა არ ʪაზრʫილა. 

ʹაʭარაʻʫʵʫ, ˅იაʴ˅ʭʬლʬʩიʹ ʱʵლʵʴიიʹ ზრʫა ˆʫʬʩა ʺრʵʶიʱʬʩიʫაʴ ზʵʳიʬრი 

ʹარʺʿლიʹʱʬʴ ʹაʱʭʬʩი რʬʹʻრʹʬʩიʹ ʴაʱლʬʩʵʩიʹაʹ (Kaspari & Vargo, 1995). ʳʱაცრ 

ʱლიʳაʺʻრ ʶირʵʩʬʩˀი ʫʬʫʵʼლʬʩი ʻʼრʵ ʫიʫˆაʴʹ ცʵცˆლʵʩʬʴ ʫიʫ ʱʵლʵʴიʬʩˀიз 

ʭიʫრʬ ʶაʺარაˀი (Kaspari & Vargo, 1995). რʵʪʵრც ˁაʴʹз L. acervorum-ˀი ʱʵლʵʴიიʹ 
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ზʵʳაʹʯაʴ ʫაʱაʭˀირʬʩიʯ ʹˆʭა ʼაʽʺʵრʳა იʽʵʴია ʪაʭლʬʴა, რʵʪʵრიცაა  ʩʻʫიʹ ʳაʹალა. 

ˁʭʬʴʹ ʱʭლʬʭაˀი, ˆიʹ ʩʻʫʬʬʩˀი (ʽʬრʽიʹ ʽʭʬˀ, ʫაʳʶალ ʺʵʺʬʩˀი) ʴაʶʵʭʴი ʱʵლʵʴიʬʩი 

იʿʭʴʬʴ ʻʼრʵ ʫიʫი ზʵʳიʹ, ʭიʫრʬ ʱლʫიʹ ʴაʶრალʬʩˀი ʴაʶʵʭʴი. ʱʭლʬʭიʹ ʫრʵʹ ʳʬʺი 

ʼაʽʺʵრია ʪაʹაʯʭალიʹ˄იʴʬʩʬლი, რʵʪʵრიცაა ʱʵლʵʴიიʹ ʪაʴʭიʯარʬʩიʹ ʹʺაʫია აʴ 

ʫʬʫʵʼლʬʩიʹ რაʵʫʬʴʵʩა, აʹʬʭʬ ʹაʱʭʬʩიʹ ʫა აʳიʴʫიʹ ცʭალʬʩაʫʵʩა, რაʳაც  

ˀʬʹა˃ლʬʩʬლია იʽʵʴიʵʹ ʪაʭლʬʴა ʱʵლʵʴიიʹ ზʵʳაზʬ ზʾʭიʹ ʫʵʴიʫაʴ ʹიʳაʾლʬʹʯაʴ 

ʱაʭˀირˀი.   

 

 

ʫაʹʱʭʴʬʩი 

 
 რაʳʵʫʬʴიʳʬ ʳʬʯʵʫიʹ гʳʵრʼʵლʵʪიʻრი ʫა ʽცʬʭიʯიд ʪაʳʵʿʬʴʬʩიʯ  

ʫაʫაʹʺʻრʫა M. tamarae-ʹ ʭალიʫʻრʵʩა. 

 M. tamarae-ʹ ʱʵლʵʴიიʹ ʹʺრʻʽʺʻრა ˀʬʬʹაʩაʳʬʩა ʳʵʹალʵʫʴʬლ ʳʵʴʵʪიʴიაʹ ʫა 

ʳʵʴʵაʴʫრიაʹй  

 M. tamarae-ʹ აˆალʪაზრʫა ʫʬʫʵʼლʬʩი აიʴʭაზირʬʩʬʴ ʵრ ʳაʹʶიʴ˃ʬლ ʹაˆʬʵʩაʹ (T. 

crasecundus ʫა  T. cf. unifasciatus). 

 L. scamniკიʹ ˀʬ˄ʿʭილʬʩიʹ ʽცʬʭიʹ ˀʬʹ˄აʭლიʹз ʪაʴაʿʵʼიʬრʬʩʻლ ʫʬʫʵʼლʬʩზʬ 

ʫაʱʭირʭʬʩʬʩიʹ ʫა ʫʬʫʵʼლʬʩიʹ ʹაʱʭʬრცˆʬʬʩიʹ ʪაʱʭʬʯიʹ ˀʬʫʬʪაʫ 

ʫაʫაʹʺʻრʫა ʳაʹˀი ʼʻʴʽციʻრი ʬრʯʫʬʫʵʼლიაʴʵʩიʹ არʹʬʩʵʩაй  

 COI ʳიʺʵʽʵʴʫრიʻლი ʪʬʴიʹ ʹʬʽʭʬʴʹზʬ ʫაʿრʫʴʵʩიʯ Leptothorax-იʹ ʪʭარიʹ 

ʼილʵʪʬʴʬზʳა ʫააʫაʹʺʻრაз რʵʳ ʼʻʴʽციʻრი ʬრʯʫʬʫʵʼლიაʴʵʩა ʪაʴʭიʯარʫა 

ʱʵʴʭʬრʪʬʴʺʻლაʫ Leptothorax-იʹ რაʳʵʫʬʴიʳʬ  ʺაʽʹʵʴˀი.  

 Leptothorax acevorum-იʹ ʱʵლʵʴიʬʩიʹ ʪაʳʵʱʭლʬʭაʳ აˁʭʬʴა L. acevorum-იʹ ʳʻˀʬʩიʹ 

ʹˆʬʻლიʹ ზʵʳიʹз ʳაʪრაʳ არა ʱʵლʵʴიიʹ ზʵʳიʹ ზრʫა ზʾʭიʹ ʫʵʴიʫაʴ ʹიʳაʾლიʹ 

ზრʫაʹʯაʴ ʬრʯაʫй  
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Abstract A small minority of the presently recognized∼12,500

species of ants are slave-makers, which permanently

depend on the help of “slave workers,” that is workers of

other ant species, which they pillage as brood from their nests

in well-organized slave raids. The genus Myrmoxenus is one

of the most species-rich taxa of slave-making ants, but indi-

vidual species are often not well-delimited. Here, we compare

behavior, morphometry, and nuclear and mtDNA sequences

between two taxa of Myrmoxenus: Myrmoxenus tamarae

(Arnoldi, 1968), known only from its type locality in

Georgia, and the wide-spread M. ravouxi (André, 1896) to

determine if the former might simply represent a Caucasian

variant of the latter. Workers of the two taxa differed clearly in

locomotor activity and slightly also in morphometry, while

genetic investigations with nuclear and mitochondrial genes

revealed only a weak differentiation. Given thatMyrmoxenus

appears to be a genus with a relatively recent radiation, we

suggest to conservatively keep the present taxonomic situation

withM. ravouxi andM. tamarae as separate species. The latter

would then include specimens from Eastern Turkey and prob-

ably also Ukraine. Further studies, in particular in Greece and

Turkey, might help to clarify the status of these endangered

ants.

Keywords Myrmoxenus . Slave-making ants . Dulosis .

Phylogeography

Introduction

About 150 of the more than 12,500 species of ants are social

parasites, which temporarily or permanently depend on the

help of workers from other ant species (Hölldobler andWilson

1990; Buschinger 2009). The myrmicine tribe Formicoxenini

is particularly rich in social parasites, with six or more sepa-

rately evolved workerless inquilines and at least six conver-

gent origins of slave-making (dulosis) (Beibl et al. 2005).

Among the slave-making genera, Myrmoxenus Ruzsky,

1902 (formerly Epimyrma) is of particular interest because

of its wide geographical range and the large diversity of its life

histories. YoungMyrmoxenus queens seek adoption into nests

of Temnothorax ants, where they kill the resident queen by

slowly throttling it. Some Myrmoxenus species have many

workers, which during well-organized slave-raids pillage

brood from neighboring Temnothorax nests, while other spe-

cies are “degenerate slave-makers” with only very few

workers or even completely workerless (Buschinger 1989).

At present, about ten species are recognized in Southern

Europe and Northern Africa, ranging from the Canary

Islands to the Caucasus (Schulz and Sanetra 2002).

Myrmoxenus tamarae (Arnoldi, 1968) is the only represen-

tative of this genus yet reported from Georgia. It was de-

scribed based on two workers collected in 1963 by the

Georgian myrmecologist T. Jijilashvili from a nest of

“Temnothorax unifasciatus” found near the village of Daba,
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Southern Georgia (Jijilashvili 1967; Arnoldi 1968). From the

brief original description and the figures, Buschinger (1989)

considered M. tamarae as synonymous with the widely dis-

tributed Myrmoxenus ravouxi (André, 1896). Similarly,

Schulz and Sanetra (2002) suggested synonymy of these two

taxa and referred to specimens collected in Turkey close to the

Georgian border asM. ravouxi. Despite of this,M. tamarae is

still listed by IUCN (2013) as a valid species endemic to

Georgia under category VUD2, that is, vulnerable with a very

restricted area of occupancy (IUCN 2001). Until recently,

nothing was known about M. tamarae except for the type

material (holotype worker and one paratype worker).

In 2010 and 2011, we succeeded in collecting several

complete colonies of M. tamarae and two host species,

“T. unifasciatus” (Latreille, 1798) and T. sp. NYL2, an, as

yet, undescribed species closely related to T. nylanderi

(Förster, 1850) and T. crassispinus (Karavaiev, 1926), at the

type locality. Here, we use an integrative approach to clarify

whether M. tamarae is an independent evolutionary lineage

and thus a valid species separate fromM. ravouxi. A growing

number of studies document that using data from multiple

sources, such as mitochondrial and nuclear markers, morphol-

ogy, behavior, and ecology, allows a more accurate species

delimitation than studies with only a single type of informa-

tion (for ants see, for example, Ross et al. 2010; Steiner et al.

2010; Seppä et al. 2011; Gotzek et al. 2012; Blaimer and

Fisher 2013). We therefore investigated locomotion behavior

of the two taxa in addition to traditional morphometry and

molecular analyses of mitochondrial DNA (mtDNA) and

nuclear genes. Behavioral differences have previously been

used in species delimitation (Davison et al. 1999; Schlick-

Steiner et al. 2010), and the much higher locomotion activity

ofM. tamarae upon disturbance of their nests inspired a closer

examination of particularly this trait.

Materials and methods

Ant collecting and maintenance

Colonies of a species morphologically very closely resem-

bling T. unifasciatus, T. sp. NYL2, and M. tamarae were

collected in August 2010 and June 2011 from their nests under

pine bark and in rock crevices at the type locality, the south-

eastern slope of the Gvirgvina mountain range above the right

bank of the Gujaretistskali river near the cemetery of the

village Daba, Borjomi Gorge (Southern Georgia; 41° 48.6′

N, 43° 27′ E; elevation ∼1,020 m).

For a comparison of behavior, we used one colony of

M. ravouxi (5 individuals) from a pine forest at Kallmünz,

Germany (49° 09.5 N, 11° 56.5 E; Suefuji and Heinze 2014),

two colonies ofM. ravouxi (4 and 5 individuals, respectively)

from Schönhofen (49° 0.7′ N, 11° 57.3′ E.), and five colonies

(16 individuals) ofM. tamarae from Daba, Georgia. Colonies

were kept in standard three-chambered plastic boxes with a

plaster floor (Buschinger 1974; Heinze and Ortius 1991). To

avoid artifacts arising from different activity levels in the lab

and field, we studied only colonies that had been kept under

the same laboratory conditions for several months. Before the

behavioral analyses, the ants had been kept for 2 weeks in

incubators at 12 h 20 °C/12 h 10 °C.

Locomotor behavior

Workers of M. ravouxi from Germany, France, and Italy

typically move only very slowly when their nest is opened

in the field (J.H., unpublished). In contrast, field observations

suggested that workers ofM. tamarae fled more rapidly upon

disturbance. We therefore quantified the spontaneous behav-

ioral patterns of workers ofM. tamarae andM. ravouxi in the

laboratory by tracking their movements in a circular arena

(diameter 15 cm) with Fluon®-coated walls. The floor of the

arena was covered by an unmarked filter paper, which was

replaced between each trial. At the beginning of the experi-

ment, workers were gently placed into a small plastic cylinder

(diameter 2 cm) in the center of the observation arena. The

cylinder was removed after a few seconds, and the ants could

move freely in the arena. Ants were tested individually, and

their spontaneous exploration trajectory was recorded for

180 s with a camera (DNT® DigiMicro 2.0 Scale, resolution

800×600 pixels) centered 70 cm above the arena floor. To

homogenize the light and to mask any visual cues that could

have influenced the ant’s trajectory, the arena was surrounded

by a white cardboard and was lighted from above by white

neon lights. All recordings were made at room temperature

(23.2–24.0 °C, 52 % humidity). Ants were used only once in

this experiment.

Movements were analyzed using the tracking software

EthoVision® XT 7.0, (http://www.noldus.com) at a sample

rate of six samples/s. Ants were tracked using the “image

subtraction” and “only objects that are darker than the back-

ground”methods. For the trajectory analysis, the circular arena

was divided into two zones as follows: a central zone (diameter

13 cm) and a peripheral zone (width 1 cm). To avoid edge

effects on locomotion parameters (velocity and meander), only

the parts of the trajectories performed in the central zone were

analyzed. A threshold movement of 0.1 cm was used as an

input filter to eliminate, from true locomotion, system noise or

slight movements due to body wobble. Four behavioral pa-

rameters commonly used in the literature (Sword 2005;

Skaloudova et al. 2007) were calculated from each digitized

paths: (1) time not moving (s), total time spentmoving and total

time spent not moving during the 180 s, where ants were

considered not moving if they did not exceed a velocity of 0.

08 cm/s (approximately one ant body length, 0.4 cm, per 5 s);

(2) distance moved (cm), total distance traveled during 180 s;
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(3) velocity (cm/s), mean distance moved per unit time; (4)

meander (°/cm), mean absolute change in the direction of

movement of an ant relative to the distance moved. For further

details about these different parameters, see Noldus

Information Technology (2007).

Behavioral patterns were compared by permutational mul-

tivariate analysis of variance (PERMANOVA) using the soft-

ware package PERMANOVA (Anderson 2001; McArdle and

Anderson 2001) with time spent not moving, distance moved,

velocity andmeander as dependent variables, and species (two

levels) as independent variables. PERMANOVA tests were

based on a Euclidean distance matrix and performed on 9,999

permutations. Locomotor parameters were standardized to z-

scores prior to analysis.

To determine in which locomotor parameter both species

differed, we performed two-way analysis of variance

(ANOVA) with time spent not moving, distance moved, ve-

locity or meander as dependent variables, and species (two

modalities; M. ravouxi and M. tamarae) and colonies (eight

colonies in total) as independent variables. The assumptions

of normality and homoscedasticity were tested with a Shapiro-

Wilk test and a Bartlett’s test, respectively. To comply with

these assumptions, dependent variables were log (x+1)-trans-

formed before analysis. The relationships between locomotor

behavior in the two taxa were visualized by non-metric mul-

tidimensional scaling (NMDS) using the statistical software R

2.11.0 (R Development Core Team 2010) and the package

VEGAN ver. 1.15–1 (Oksanen et al. 2011).

Morphometry

For detailed morphometric comparisons, we used mounted

and dried specimens from our own collections and those

provided by A. Buschinger, Rossdorf, A. Schulz,

Leverkusen, and A. G. Radchenko, Kiev (Table 1a—supple-

mentary material). All measurements were made using a pin-

holding stage, permitting unlimited rotation around the X, Y,

and Z axes and aWildM 10 stereomicroscope equippedwith a

×1.6 plan-apochromatic objective. In each worker, we evalu-

ated 21 metric distances (Seifert 2006; Table 2—supplemen-

tary material) at magnifications between ×200 and ×320.

Readings of measurements were done for whole units of

graduation marks—this, e.g., corresponds to 8 μm in case of

mesosoma length and reduces the accuracy.

Morphological data were evaluated by the exploratory data

analyses NC-Ward, NC-UPGMA, and NC-K-Means

according to the methods and software described in Seifert

et al. (2013). Nest-centroid clustering (NC clustering) is a

form of exploratory data analysis and was introduced by

Seifert et al. (2013) as a tool for hypothesis formation in

morphology-based alpha-taxonomy of eusocial organisms.

The special feature of NC clustering is calculating centroids

for each nest sample before being introduced in the

downstream algorithms of Ward, UPGMA, and K-Means.

These centroids are calculated by a hypothesis-free applica-

tion of linear discriminant analysis—i.e., there is no a priori

grouping because each nest sample is assumed to represent a

different class. The consequence is an optimal spacing of all

nest samples in the multidimensional Euclidian space—the

obvious reason for the increased performance of the different

downstream algorithms (see Seifert et al. 2013).

Two of the applied downstream algorithms are the agglom-

erative nesting (AGNES) methods, Ward’s method, and

UPGMA (Edwards and Parker 2011). AGNES proceeds by

a series of fusions. It starts with the situation (at step 0), where

each nest sample (here composed of one to many ant workers)

forms a separate cluster of its own, and then the algorithm

merges a pair of minimally dissimilar nest samples into one

cluster. The method successively merges nodes that have the

least dissimilarity, until all nest samples are agglomerated in a

cluster. Unweighted pair group method with arithmetic mean

(UPGMA) uses the distance matrix of centroids of nest sam-

ples as simple Euclidian distance, and Ward’s method utilizes

squared Euclidean distances. The other applied downstream

method is K-Means clustering, a non-hierarchical/non-nested

cluster analysis that aims to partition n objects into K clusters

in which an object belongs to the cluster with the nearest mean

(Lloyd 1982). In contrast to AGNES, K-Means clustering

does not require the estimation of distances to nodes, thus

avoiding a weakness of agglomerative nesting.

Genetics

We sequenced DNA from workers of M. ravouxi from popu-

lations throughout its range and from M. tamarae from the

type locality (Table 1b—supplementary material). In addition,

we included a queen of the workerless M. adlerzi (Douwes

et al. 1988), which is morphologically very similar to

M. ravouxi. Several samples that resemble M. ravouxi could

not be identified yet by thorough morphometric analysis and

here are referred to as M. sp. As outgroups, we chose

M. gordiagini (Ruzsky, 1902) from Baška, Croatia, and

T. unifasciatus from Kallmünz, Germany.

DNAwas extracted using a cetyltrimethyl ammonium bro-

mide (CTAB) protocol (Sambrook and Russell 2001). The

nuclear protein-coding genes wingless (355 base pairs (bp)),

abdominal-A (404 bp), longwave rhodopsin (543 bp) and

elongation factor 1 (376 bp), and mitochondrial gene COI/

COII (1,430 bp, including tLeu region) were amplified fol-

lowing Oettler et al. (2010) with slight modifications, i.e.,

using 1.2 μl/10 μM of each forward and reverse primer and

0.25 μl/100 mM of each dNTP (Fermentas, St. Leon-Rot) in a

total reaction volume of 20 μl. Nuclear genes could not be

amplified in all specimens.

The PCR cycling program consisted of 40 cycles of 1 min

at 94 °C (denaturation), 1 min at 50–60 °C (annealing), and
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1 min 30 s at 72 °C (extension), preceded by 2 min at 94 °C

and followed by a final extension of 5 min at 72 °C. PCR

products were purified with the High Pure PCR Cleanup

Micro Kit (Roche Diagnostics GmbH, Mannheim). Cycle

sequencing was then conducted in a total reaction volume of

20 μl with 2 μl of Big Dye Terminator v1.1 Sequencing RR-

100 (Applied Biosystems, Weiterstadt), 3 μl of 5× sequencing

buffer, 1 μl/10 μM of each primer, 2–7 μl of the purified

product, and 7–12 μl of PCR-H2O. Cycling program

consisted of 30 cycles of 10 s at 96 °C, 8 s at 55 °C (for

wingless)/58 °C (for abdominal-A)/54 °C (for longwave rho-

dopsin)/60 °C (for elongation factor 1)/50 °C (for COI/COII),

and 4 min at 60 °C. After cleaning with an ethanol precipita-

tion, all products were sequenced with an ABI Prism 310

Genetic Analyzer (Applied Biosystems, Weiterstadt). The

reads were corrected with Sequencing Analysis 3.4 and

aligned with Bio-Edit 7.0.5.2 (Hall 1999) using the Clustal

W algorithm.

The phylogeny was reconstructed using a Bayesian analy-

sis with the software MrBayes 3.1.2 (Huelsenbeck and

Ronquist 2001). The model for the evolution of the investi-

gated genes was estimated with MrModeltest using MrMTgui

(http://genedrift.org/mtgui.php), TOPALi v2 (Milne et al.

2009), and MetaPIGA v2.0 (Helaers and Milinkovitch

2010). All three software packages suggested the same nucle-

otide substitution model, GTR + Γ (General Time Reversible

with Γ distribution). The evolutionary model was assigned for

the entire undivided dataset using the Akaike information

criterion. MrBayes analysis was done using the default set-

tings of four Markov chains (three heated, one cold) and a

heating parameter of 0.2. Each analysis was conducted with a

Markov chain Monte Carlo method repeatedly, and the results

were compared to ensure convergence on the same topology.

An initial run based on 10,000,000 generations did not gen-

erate a different topology compared to a single GTR + Γ

model. The chain was sampled every 100 generations over

5,000,000 generations after discarding the first 1,250,000

generations (the burn-in). We assessed the burn-in and the

run convergence using the program Tracer 1.4 (available at

http://tree.bio.ed.ac.uk/software). The tree was obtained with

FigTree 1.2.2 (http://tree.bio.ed.ac.uk/software).

Results

The impression that workers of M. tamarae are more mobile

than workers of M. ravouxi when their nests are disturbed in

the field was corroborated by detailed behavioral analyses

under standardized laboratory conditions (PERMANOVA,

F1,29=19.65, P<0.001). In all four parameters defined above,

workers ofM. tamarae differed significantly from workers of

M. ravouxi (Table 3—supplementary material). Compared to

M. ravouxi, M. tamarae were more active (mean time not

moving±SD—M. t. 17.44±11.03 s; M. r. 47.04±22.29 s),

moved over significantly longer distances (mean distance

moved±SD—M. t. 73.03±36.67 cm; M. r. 19.67±9.95 cm),

were faster (mean velocity±SD—M. t. 0.74±0.19 cm/s; M. r.

0.41±0.12 cm/s), and had a less sinuous trajectory (mean

meander±SD—M. t. 198.39±128.78°/cm; M. r. 414.33±

297.40 °/cm) (Table 3—supplementary material). Except for

velocity, we found no effect of colonies on locomotor

behavior.

This is visualized by non-metric multidimensional

scaling (NMDS): the x-axis opposes workers with a

high velocity and a larger distance moved (right part

of the plot, M. tamarae) from workers with a low

velocity and a low distance moved (left part of the plot,

M. ravouxi). The y-axis opposes workers that are not

moving (positive values on the y-axis) from workers

that are moving (negative values on the y-axis). The

group centroid of M. tamarae was separated from the

group centroid of M. ravouxi (Fig. 1).

Workers ofM. tamarae andM. ravouxi differed slightly in

a number of morphometric measurements. For example,

workers of M. tamarae on average had a smaller relative

postpetiole width (PPW/CS 3.27±SD 0.15 vs. 3.48±0.14), a

smaller minimal distance between the lateral margins of the

propodeal spines (SPBA/CS 2.26±0.14 vs. 2.50±0.16),

and a larger postocular distance (PoOc 3.12±0.14 μm

vs. 3.02±0.14 μm) than workers of M. ravouxi, but indi-

vidual values overlapped widely. Considering all 21 mor-

phological characters in a NC-Ward, NC-UPGMA, and

NC-K-Means clustering, there was no correlation between

phenotype and geography detectable. However, these

cluster algorithms are likely to make more errors if too

many characters with high variance and low indicative

value are considered (Seifert et al. 2013). Accordingly,

we aimed at a reduction to the most discriminative char-

acters by running a linear discriminant analysis (LDA)

with stepwise character reduction as implemented in the

SPSS 15.0 software package under the hypothesis that all

samples from Georgia, Armenia, and Anatolia belong to

M. tamarae and those from outside this region to

M. ravouxi. After reducing the analysis to the characters

PoOC, SPBA, EW, PEW, and PPW, NC-K-Means

changed the primary classification of only the sample

from Armenia to M. ravouxi. This NC-K-Means classifi-

cation was supported for all 24 samples by a confirmative

LDA. Considering the same five characters, both NC-

Ward (Fig. 2) and NC-UPGMA allocated the samples

“Armenia” (labeled Armenia, Megrikek, P.H.C Lichkvas,

N 386–86. Radchenko 22.6.86) and “Georgia (Daba)-2”

in a branch together with M. ravouxi. If these two samples

were set as wild cards in a LDA, the former was con-

firmed as M. ravouxi, but the latter one changed to

M. tamarae. Taking the LDA classification as truth, there
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is only one sample (=4 %) misclassified by the two

hierarchical and no sample by the non-hierarchical NC-

clustering methods.

Nuclear markers did not show much variation within the

whole genusMyrmoxenus. The morphologically very distinct

speciesM. gordiagini differed fromM. ravouxi/M. tamarae in

-4 -3 -2 -1 0 1 2

-1

0

1

2

NMDS1

N
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D
S

2

Mr

Mt

Fig. 1 Non-metric

multidimensional scaling plot on

locomotor behavior (see main text

for details on the parameters used)

of the slave-making ants

M. ravouxi (label Mr, gray

squares, N=14) and M. tamarae

(labelMt, black triangles, N=16).

The labels indicate the centroid of

each group

Fig. 2 NC-Ward clustering of

morphometric data obtained from

workers of the slave-making ants

M. tamarae and M. ravouxi. The

arrow points to the misplaced

sample. The acronyms “ravo” and

“tama” designate the final

determination
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only 3 of 355 bp of wingless (0.8 %), 7 of 543 bp of longwave

rhodopsin (1.3 %), 1 of 404 bp of abdominal-A (0.2 %), and 1

of 376 bp of elongation factor 1 (0.3 %) without intraspecific

variation.

M. tamarae andM. ravouxi differed consistently in 4 bp of

wingless (1.1%, three substitutions synonymous and one non-

synonymous leading to an exchange of threonine by methio-

nine in M. tamarae) and 2 bp of elongation factor 1 (0.5 %,

both substitutions synonymous) and were identical in the

other two nuclear genes (see Table 4a—supplementary mate-

rial). A specimen from Jalta, Ukraine, (morphology not ex-

amined) had the same wingless sequence as M. tamarae.

Myrmoxenus sp. from Taygetos Oros, Greece, had an inter-

mediate sequence of wingless, sharing two synonymous sub-

stitutions with M. tamarae but like M. ravouxi from Central

and Western Europe, lacking the third synonymous and the

non-synonymous substitution (see Fig. 1—supplementary

material).

Similarly, M. ravouxi varied little in the sequence of the

mitochondrial gene COI/COII throughout Western and

Central Europe (max. four substitutions in a total of 1,430

base pairs, 0.3 %,M. ravouxi fromKallmünz vs. Mt. Ventoux,

France, see Table 4b—supplementary material). M. ravouxi

from Central and Western Europe differed considerably more

from material from Greece (Kallmünz vs. Drosopigi, 11 sub-

stitutions, 0.8 %, Kallmünz vs. Taygetos Oros, 13 and 15

substitutions, 0.9 and 1.0 %, details not shown) and from

M. tamarae from Daba, Georgia (13 to 15 substitutions,

0.9–1.0, see Table 4b—supplementary material). A specimen

from Posof, Turkey, which was identified as M. tamarae by

morphometry and for which no nuclear gene sequences were

available, constituted the outgroup of M. tamarae and

M. ravouxi. As in the nuclear gene wingless,M. tamarae from

Georgia formed a well-supported branch together with a spec-

imen from Jalta, Ukraine (Fig. 3).

Discussion

Our three approaches to clarify the taxonomic position of the

slave-making antM. tamarae from Daba, Georgia, relative to

the more widely distributed M. ravouxi yielded conflicting

results. Themost conspicuous difference between the two taxa

was found in behavior. In a morphometric analysis, all but one

specimen ofM. tamarae clustered with samples fromAnatolia

currently recognized as M. ravouxi, while European

M. ravouxi formed a separate cluster. Nuclear and mitochon-

drial DNA sequences differed slightly between the two taxa,

but the branching pattern was less clear, probably reflecting

recent radiation of the genus and incomplete lineage sorting.

Previous fieldwork throughout most of the range of

M. ravouxi consistently showed that workers of M. ravouxi

move only slowly and rarely flee when their nest site is opened

(unpublished observations). In contrast, M. tamarae rapidly

escaped upon nest disturbance. This behavioral difference was

corroborated by detailed studies in the laboratory. Under

exactly the same conditions, workers of M. tamarae walked

faster, over longer distances, and in less meandering paths

thanM. ravouxi. Though animal behavior is often quite plastic

and among social insects may vary even within populations

(e.g., Gordon et al. 2011; Modlmeier and Foitzik 2011; Pinter-

Wollman et al. 2012), several studies have shown that behav-

ioral differences may reliably corroborate species

delimitations based on other traits (e.g., Schlick-Steiner et al.

2010). This is quite trivial in the case of mating behavior, but

other types of behavior, including general activity patterns,

have also been found to be highly helpful for differentiating

among cryptic species (e.g., Davison et al. 1999).

In morphology, workers of M. tamarae and M. ravouxi

differed in the mean values of a number of traits, but like in

other closely related pairs of ant species, the large variability

within taxa does not allow to reliably determine individuals

based on only one or a few simple characters (e.g., Seifert

2009). A multivariate analysis of the characters PoOc, SPBA,

EW, PEW, and PPW differentiated the two taxa with only one

sample misclassified.

M. ravouxi from Western and Central Europe differed

consistently from M. tamarae from Daba in two of four

investigated nuclear genes. Similarly, mtDNA sequences of

M. tamarae from Daba and a specimen from Jalta, Ukraine,

formed a well-supported branch separate from theM. ravouxi

cluster from Western and Central Europe. Material from

Posof, Turkey, which was identified as M. tamarae by mor-

phometry, constituted the outgroup of M. tamarae from

Georgia and M. ravouxi. The low divergence in both nuclear

and mitochondrial genes and the shallow branching patterns

of phylogenies presumably reflect a recent and rapid expan-

sion of the genus Myrmoxenus with incomplete lineage

sorting (e.g., Funk and Omland 2003; Seifert 2009; Weimers

and Fiedler 2007), interspecific hybridization, and mtDNA

capture (e.g., Shaw 2002; Good et al. 2008; Schubart et al.

2008). Ongoing speciation is also indicated by the observation

that most currently recognized species of Myrmoxenus hy-

bridize in the laboratory (Jessen and Klinkicht 1990;

Buschinger 2001). Myrmoxenus from Greece, which differed

in the sequences of both mitochondrial and nuclear gene

sequences from M. ravouxi from Central and Western

Europe, requires additional investigations, which, however,

are not part of this present study.

The 96 % correlation of geography and phenotype and the

small but consistent difference between M. tamarae and

M. ravouxi in two nuclear genes and mtDNA sequences leads

us to suggest maintaining the Caucaso-Anatolian populations

as a species separate from M. ravouxi from Western and

Central Europe. This argumentation is supported by the be-

havioral difference between the two taxa and the unique
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situation within Myrmoxenus that the Daba population regu-

larly uses a species of the Temnothorax nylanderi complex as

an accessory host. Though widely distributed throughout the

range of Myrmoxenus, species of this complex have never

been found to be utilized as host by any social parasite

(Buschinger 1989; Delattre et al. 2012). Our study highlights

the importance of using an integrative approach for species

delimitation rather than relying on only one or a few charac-

ters. Recent studies have shown that many cryptic species can

reliably be identified only by a multisource approach (Schlick-

Steiner et al. 2010; Padial et al. 2010; Seppä et al. 2011;

Edwards and Knowles 2014) that combine data from

morphology, genetics, and ecology.

Conclusion

The unified species concept of De Queiroz (2007) defines a

species as “a separately evolving metapopulation lineage

recognized by at least one operational criterion.” In the

context of our study, morphology, locomotion behavior,

host species selection, geography, and mtDNA are the

applied operational criteria. All criteria supported

heterospecificity to some extent. To better elucidate the

taxonomic relationship between M. ravouxi and

M. tamarae, it would be ideal to sample material from

geographic areas connecting the here studied populations.

Unfortunately, the patchy distribution of slave-making

species and the difficulties of detecting parasitized host

colonies even during intensive fieldwork preclude contin-

uous sampling throughout the whole range of M. ravouxi/

M. tamarae. This is clearly documented by the fact that

extensive sampling of populations of Temnothorax

throughout Georgia (e.g., around Daba, Abastumani, and

Mestia) did not reveal any other sites with Myrmoxenus.

Given that parts of the forests in Borjomi-Kharagauli

National Park close to Daba were destroyed by wildfire

during the 2008 South Ossetia war, the Daba population

Temnothorax unifasciatus

gordiagini Baska1 HR

gordiagini Baska2 HR

sp. Posof TR

sp. Parnassos GR

sp. Taygetos Oros GR

sp. Taygetos Oros GR

ravouxi Drosopigy GR

sp. Llanca E

sp. Llanca E

ravouxi Konstanz D

ravouxi Ammerbach D

ravouxi Eisenberg D

ravouxi Abruzzi I

ravouxi Ste Enimie F

ravouxi near Millau F

ravouxi near Sault F

ravouxi Mt. Ventoux F

ravouxi Savoillan F

ravouxi Kallmünz D

ravouxi Schönhofen D

ravouxi Krachenhausen D

ravouxi Weichseldorf D

ravouxi Waldenhausen D

adlerzi Panaktos GR

sp. Jalta UA

tamarae Daba1 GE

tamarae Daba2 GE

tamarae Daba3 GE

1.00

1.00

0.99

0.92

0.98

0.79

0.53

0.67

0.78

0.56

0.80

0.97

0.96

1.00

0.05

Fig. 3 Bayesian tree based on

1,430 base pairs of mitochondrial

DNA (COI/COII) from several

taxa of the slave-making ant

genus Myrmoxenus. Bayesian

posterior probabilities are given at

the nodes
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appears to be quite isolated. It is therefore certainly worth

being protected from further destruction and merits addi-

tional studies.
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Supplementary material 

Suppl. Table 1a. Collecting information for the ants analyzed in this study. Material 

examined by morphometry is stored in the collections of A. Schulz, Leichlingen, A.G. 

Radchenko, Kiev, or N. Gratiasvhili at Ilia State University, Tbilisi. Except were indicated 

samples were collected by the person in whose collection it is deposited.  

 

Code in Figure 2 Collecting site and date Deposition 

Armenia Armenia, Megrikek, P.H.C Lichkvas, 

22.6.1986 

A. G. Radchenko 

Austria (Setzberg) 1.5km N Spitz, Wachau, 48°23'N, 

15°25E', 300m, 5.5.2001 

A. Schulz 

Bulgaria (Stara Planina) 1.5km W Tipchenitsa 10km E Zverion, 

400m, 43°03'46'' N, 23°41'22'' E, 

07.06.2009 

A. Schulz 

France (Grand Canyon) Grand Canyon du Verdon, Collet 

Barris, 1000m; 05.-11.05.1992 

A. Schulz 

France(Savoie) Prov. Savoie, 4km N Culoz, vic. Col du 

Grande Colombier, 700-900 m, 

13.04.1996. 

A. Schulz 

Georgia (Daba) 1 - 6 1km E, Daba village, Georgia, 1013m, 

2010 

N. Gratiashvili 



Germany (Würzburg) Waldenhausen, 49°44.70’ N, 9°31.40 E, 

Sept. 2008, coll. M. Suefuji / J. Heinze 

N. Gratiashvili 

Germany (Kallmünz) Kallmünz, 49°9.50‘ N, 11°6.50‘E, Oct. 

2011, coll. M. Suefuji / J. Heinze 

N. Gratiashvili 

Greece (Lefkos) Lefkos, Kallighoni 26.03.71, Leg. Lobl A. Schulz 

Slovakia (Plastovce) Plastovce, 7.8.1988, Leg. P. Werner  A. Schulz 

Spain (Chodos)   Chodos, Peñagolosa, 1300-1500m, 

18.05.1991 

A. Schulz 

Turkey (Artvin) 20 km NW Sarigol, 60 km SW 

Artvin,1600-1900 m, 28.06.1993 

A. Schulz 

Turkey Kars (Posof) near Posof, 1700m, 25.06.1993 A. Schulz 

Turkey Artvin (Borcka) 3 km S Borçka,Civan,25 km NW 

Artvin, 29.06.1993 

A. Schulz 

Turkey Kars (Ilgardagi) Ilgardaği Geçidi,10 km S Posof, 2500 m, 

25.06.93, 

A. Schulz 

Ukraine (Crimea Mys 

Martiacu) 

Crimea, Mys Martiacu, N 15431, 

10.8.1995, coll. A. Buschinger 

N. Gratiashvili 

Ukraine (Odessa) Odessa Prov., Tatrabynaesky distr., 

6.6.1983  

A. Radchenko 

 



Suppl. Table 1b. Material examined by molecular analyses 

Code in Figure 3 Collecting site GenBank 

Accession No. 

Temnothorax unifasciatus Kallmünz, 49°9.50‘ N,11°6.50‘ E, Oct. 2011, 

J. Heinze 

COI/COII-LK392516. 

WG-LK392481. 

M. gordiagini Baška HR St. Ivana, Baška, Croatia, J. Beibl, 19.4.2003 COI/COII-LK392507; 

LK392508. 

WG-LK392457; 

LK392458. 

EF1-LK392484. 

Abd A-LK392487. 

LW Rd-n.a. 

M. ravouxi Abruzzi Abruzzi, Italy, 14525, A. Buschinger, 1990 COI/COII-LK392496. 

WG-LK392467. 

M. ravouxi Ammerbach Ammerbach nr. Jena, Germany, J. Trettin, 

2012 

COI/COII-LK392493. 

WG-LK392464. 

M. ravouxi Drosopigi Drosopigi, Greece, 12359, A. Buschinger, 

1985 

COI/COII-LK392497 

M. ravouxi Eisenberg Eisenberg, Austria, 15592, A. Buschinger 

1997 

COI/COII-LK392495. 

WG-LK392466. 

M. ravouxi Kallmünz Kallmünz, 49°9.50‘ N,11°6.50‘ E, Oct. 2011, 

M. Suefuji 

COI/COII-LK392488. 

WG-LK392468. 

EF1-LK392482. 



Abd A-LK392485. 

LW Rh-n.a. 

M. ravouxi Konstanz Konstanz, Germany; H. Martz, 12.2009 COI/COII-LK392490. 

WG-LK392462. 

M. ravouxi Krachenhausen Krachenhausen, 49°9.20’ N , E11°57.20’ E, 

2011.M. Suefuji 

COI/COII-LK392492. 

WG-LK392465. 

M. ravouxi Mt. Ventoux  Mont Ventoux, Provence, France, 13894, A. 

Buschinger 1988 

COI/COII-LK392498. 

WG-LK392472. 

M. ravouxi near Millau near Millau, Midi-Pyrenees, France, 16163, 

A. Buschinger. 1.10.2003 

COI/COII-LK392499. 

WG-LK392470. 

M. ravouxi near Sault Sault, Provence, France, 13908, A. 

Buschinger, 1988 

COI/COII-LK392500. 

WG-LK392471. 

M. ravouxi Savoillan Savoillan, France, J. Beibl, July 2003 COI/COII-LK392501. 

WG-LK392473. 

M. ravouxi Schönhofen Schönhofen, 49°0.70 N, 11°57.30’ E , 2009, 

M. Suefuji 

COI/COII-LK392491. 

WG-LK392463. 

M. ravouxi St. Enemie Ste Enimie, Languedoc-Roussillon, France, 

16168, A. Buschinger, 2.10.2003 

COI/COII-LK392502. 

WG-LK392469. 

M. ravouxi Waldenhausen Waldenhausen, 49°44.70’ N, 9°31.40 E, Sept. 

2008, J. Heinze / M. Suefuji 

COI/COII-LK392489. 

WG-LK392461. 

M. ravouxi Weichseldorf Weichseldorf, 49°8.10 N, 11°56.60’ E, 2011. COI/COII-LK392494. 



M. Suefuji WG-LK392474. 

M. sp. Jalta Jalta, Ukraine, 15432, A. Buschinger, 1995 COI/COII-LK392509. 

WG-LK392477. 

M. sp. Llanca Llanca, Catalonia, Spain, 16154, A. 

Buschinger, Sept. 2003  

COI/COII-LK392510; 

LK392511. 

WG-LK392475; 

LK392476. 

M. sp. Parnassos Parnassos, 15477, A. Buschinger, 1996 COI/COII-LK392512 

M. sp. Posof 3km E Posof, prov. Ardahan, Turkey, A. 

Schulz 17.7.2012 

COI/COII-LK392513 

M. sp. Taygetos Oros Taygetos Oros, Greece, A. Schulz, 30.4.2011 COI/COII-LK392514; 

LK392515. 

WG-LK392459; 

LK392460. 

M. tamarae Daba  1km E Daba village, Georgia, 1013m, N. 

Gratiashvili, 2010 

COI/COII-LK392503; 

LK392504;LK392505. 

WG-LK392478; 

LK392479;LK392480. 

EF1-LK392483. 

Abd A-LK392486. 

LW Rh-n.a. 

M. adlerzi Panaktos, Greece, 15432 A. Buschinger, 

1995 

COI/COII-LK392506 



Suppl. Table 2. Morphological characters measured in M. ravouxi and M. tamarae. For 

detailed definitions of measurements except SPH and NOL see Seifert (2006). 

 

CL Maximum cephalic length in median line 

CW Maximum cephalic width  

CS arithmetic mean of CL and CW  

EL the large diameter of the compound eye  

EW the small diameter of the compound eye  

FRS Distance of frontal carinae  

MH (workers) maximum mesosoma height  

ML (workers) mesosoma length  

MW Maximum mesosoma width 

PeH Maximum petiole height  

PeW Maximum width of petiole 

PHL Length of longest hair on petiole 

PnHL Length of longest hair on pronotum 

PoOc Postocular distance 

PPW Maximum width of postpetiole  

SL Maximum straight line scape length  

SPBA smallest distance between the lateral margins of the propodeal spines  

SPST Distance between the center of propodeal stigma and spine tip. The stigma center 

refers to the midpoint defined by the outer cuticular ring but not to the center of stigma 

opening which may be positioned eccentrically.  



SPTI The distance of spine tips in dorsal view; if spine tips are rounded or thick take the 

centers of spine tips as reference points. 

SPH The distance between the center of petiolar stigma and the apex of the petiolar 

sternal process. 

NOL The distance between the anterior most and posterior most point of petiole 

measured along a horizontal line crossing the center of stigma. 



Suppl. Table 3. Results of two-way ANOVA for each locomotion parameter of 

Myrmoxenus ravouxi and M. tamarae 

Dependent variables Independent variables F value P 

Time not moving Species F(1,22) = 25.63 P < 0.001 

 Colonies F(6,22) = 1.11 P = 0.38 

Distance moved Species F(1,22) = 44.65 P < 0.001 

 Colonies F(6,22) = 2.12 P = 0.09 

Velocity Species F(1,22) = 47.69 P < 0.001 

 Colonies F(6,22) = 3.69 P = 0.01 

Meander Species F(1,22) = 10.91 P = 0.003 

 Colonies F(6,22) = 2.06 P = 0.09 

 



Suppl. Table 4a: Sequence differences in the nuclear genes wingless and elongation Factor 1 among M. ravouxi from Kallmünz, Germany, 

M. gordiagini and M. tamarae. Indicated are the codon positions of substitutions, if they are transitions or transversions, and if they are 

synonymous or resulted in a changed protein sequence. 

Wingless 

 Position 9 21 108 124 151 270 350 transitions  transversions 

M. gordiagini (Baška)       AG CT TG   2 1 

M. tamarae (Daba) CT       CT TG CT 3 1 

codon position 3 3 3 1 1 3 2 

amino acid exchange syn syn syn Arg  Gly syn syn Thr Met 

 

Elongation factor 1 

position 40 150 transitions transversions 

M. gordiagini (Baška) TC  1 0 

M. tamarae (Daba) TC CT 2 0 

codon position 1 3 

amino acid exchange syn syn 

 



Suppl. Table 4b: Differences between CO I (highlighted in grey) and CO II sequences of M. ravouxi from Kallmünz, Germany, and some 

exemplary Myrmoxenus specimens from other populations. Indicated are the codon positions of substitutions, if they are transitions or 

transversions, and if they are synonymous or resulted in a changed protein sequence. No differences were found in the sequence of tLeu 

RNA (position 790 – 852).  

                         

 position 244 276 294 357 405 558 616 679 684 723 855 864 930 945 954 1123 1179 1296 1344 1377 1380 
transitions / 

transversions 

M. ravouxi  

(Mt Ventoux) 
        AT AT    CT  AG      

2 2 

M. sp. (Jalta) 
 GA  CT TC AG GA TA       CT AG  TA TC TC GA 

10 2 

M. sp. (Posof) 
 GA  CT TC AG GA TA   TC    CT    TC  GA 

8 1 

M. tamarae 

(Daba 1) 
 GA  CT TC AG GA TA    AG   CT AG TC TA TC TC GA 

12 2 

M. tamarae 

(Daba 2) 
AG GA  CT TC AG GA TA    AG CT  CT AG  TA TC TC GA 

13 2 

M. tamarae 

(Daba 3) 
 GA CT CT TC AG GA TA    AG   CT   TA TC TC GA 

11 2 

codon position  
1 3 3 3 3 3 1 1 3 3 3 3 3 3 3 1 3 3 3 3 3 

 

amino acid 

exchange 

Ile 

  

Val 

syn syn syn syn syn 

Val 

 

Met 

Cys 

 

Ser 

syn syn syn syn syn syn syn 

Ile  

 

Val 

syn syn syn syn syn 
 

 

 

 

 



Suppl. Figure 1. Bayesian tree of Temnothorax unifasciatus, Myrmoxenus gordiagini, M. 

ravouxi and M. tamarae based on sequences of the nuclear gene wingless. The small 

number of differences among the various taxa does not allow drawing firm conclusions 

about the phylogeny of the various taxa, but it supports the view that M. tamarae and M. 

ravouxi are distinct species. The analysis of nuclear genes from older samples of 

Myrmoxenus, including M. adlerzi, failed. 

 

 gordiagini Baska1 HR 

gordiagini Baska2 HR 

 Temnothorax unifasciatus 

sp. Taygetos Oros GR 

sp. Taygetos Oros GR 

 ravouxi Kallmünz D 

 ravouxi Würzburg D 

 ravouxi Konstanz D 

 ravouxi Schönhofen D 

 ravouxi Ammerbach D 

 ravouxi Krachenhausen D 

 ravouxi Eisenberg D 

 ravouxi Abruzzi I 

  

 ravouxi Ste Enimie F 

 ravouxi near Millau F 

 ravouxi near Sault F 

 ravouxi Mt. Ventoux F 

 ravouxi Savoillan F 

 ravouxi Weichseldorf D 

 sp. Llanca E 

 sp. Llanca E 

 sp. Jalta UA 

 tamarae Daba1 GE 

 tamarae Daba2 GE 

 tamarae Daba3 GE 

0.98 

1.00 

1.00 

0.98 

0.002 
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INTRODUCTION

Ants are indisputedly one of the big successes in evolu-

tion. Their complex cooperative life enables them to thrive 

in numerous ecological niches (Wilson, 1971; Hölldobler 

& Wilson, 1990, 2008), but at the same time makes them 

particularly vulnerable to exploitation by pathogens or 

parasites (Schmid-Hempel, 1998). Among the latter are 

slave-making ants (“dulotic ants”; Wilson, 1975; Busch-

inger, 1986, 2009; Hölldobler & Wilson 1990; d’Ettorre 

& Heinze, 2001). Instead of founding new societies inde-

pendently, young slave-maker queens usurp the nests of 

other ant species, in which they kill or expel the resident 

queen(s) and often also adult workers. Host workers that 

later emerge in the conquered nest misidentify the slave-

maker queen as their own (e.g., Lenoir et al., 2001) and, 

as in unparasitized nests, take over all the daily duties in 

the colony. Workers produced by the slave-maker queen 

herself do not engage in brood care or foraging but instead 

pillage pupae from host nests in the neighborhood to re-

plenish the stock of slaves “at home” (Wilson, 1971; Bus-

chinger, 1986, 2009; Hölldobler & Wilson, 1990; d’Ettorre 

& Heinze, 2001). 

Myrmoxenus Ruzsky, 1902 is the most species-rich of 

six or more clades of slave-making ants that have evolved 

in the myrmicine tribe Formicoxenini (Beibl et al., 2005). 

It comprises 10 to 12 species in Southern Europe and 

Northern Africa (Buschinger, 1989; Schulz & Sanetra, 

2002). Two workers collected in 1963 in Georgia (Jijilash-

vili, 1967) were described as M. tamarae (Arnol’di, 1968), 

but since then no additional specimens of this taxon have 

been collected. Here we report on the results of two ield 

trips to the type locality of M. tamarae near Daba, Borjomi 

district, Georgia, during which we collected a total of nine 

colonies of this rare and probably endangered species of 

ant. We describe in detail the habitat of this ant, morphol-

ogy of its sexuals and social and genetic composition of 

its colonies. A multidisciplinary comparison of M. tama

rae and other species of Myrmoxenus does not support the 

view that M. tamarae is a junior synonym of M. ravouxi 

(André, 1896) and indicate that it can be considered as a 

valid species (Gratiashvili et al., 2014). 

MATERIAL AND METHODS 

Ant collecting and culture

Colonies of M. tamarae and its two host species were col-

lected in August 2010 (n = 5) and June 2011 (n = 4) from their 

nests under pine bark and in rock crevices at the type locality 

near Daba, Borjomi Gorge (Borjomi district, South Georgia) (Fig. 

1a). The structure of six colonies was investigated immediately 

after sampling. Then the colonies were transferred to laboratories 

in Tbilisi and Regensburg and kept in standard three-chambered 

plastic boxes with a plaster loor under semi-natural conditions as 
described previously for other formicoxenine ants (Buschinger, 

1974; Heinze & Ortius, 1991). 

Morphometry

We measured 21 morphological characters of each of 20 mount-

ed and dried workers (from six nests), ive queens (incl. female 
sexuals, from two nests), and ive males (from one nest) using a 
pin-holding stage, permitting unlimited rotation around the X, Y 

and Z axes, and a Wild M 10 stereomicroscope equipped with 

a 1.6 × plan-apochromatic objective at magniications between 
200 × and 320 ×. Measurements are deined by Seifert (2006) and 
Gratiashvili et al. (2014). Automontage pictures were produced 

using a Keyence VHX 500 FD digital microscope. 
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Abstract. The ant genus Myrmoxenus consists of about ten socially parasitic species including active slave-makers and workerless 

“degenerate slave-makers”. Myrmoxenus tamarae was previously known only from type material, two workers collected at Daba, 

Georgia and nothing was known about its life history, colony structure or the morphology of its sexuals. An inspection of colonies of 

M. tamarae near the type locality in 2010 indicates that young queens of M. tamarae invade Temnothorax nests and kill the host queen 

by throttling. The simultaneous presence of two slave species in a single colony (an undescribed species related to T. nylanderi and a 

species morphologically resembling T. unifasciatus) indicates that M. tamarae is an active slave-maker. The genetic structure of the 

colonies matches that expected for a monogynous and monandrous ant, but three of eight colonies inspected appeared to contain work-

ers belonging to an additional genetic lineage.
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tested against the value expected for workers in monogynous and 

monandrous ant colonies (0.75) using t-test. 

RESULTS

The type locality of M. tamarae is on the south-eastern 

slope of the Gvirgvina mountains above the right bank of 

Gujaretistskali river (Fig. 1a) near the cemetery at Daba 

(Borjomi district, Southern Georgia; 41°48.5´N, 43°27´E; 

1000–1016 m a.s.l.). The habitat is mixed forest with Scots 

pine (Pinus sylvestris var. hamata) and, less abundant, 

Caucasian spruce (Picea orientalis) and a xerophyte her-

baceous plant cover (“Pineta xeroherbosa”: Akhalkatshi & 

Tarkhnishvili, 2012; complete list of vegetation in Table 

1). Numerous nests of two species of Temnothorax Mayr, 

1861 were found under the uppermost bark layers at the 

base of living pines and in rock crevices. Approximately 

8% of the Temnothorax colonies inspected were parasit-

ized, i.e., contained workers and / or queens of M. tamarae. 

Colonies of M. tamarae contained a single M. tamarae 

queen, 5 to 22 M. tamarae workers (n = 6, median 8) and 

16 to 48 Temnothorax host workers (n = 6, median 18). 

Two colonies collected in the ield in August 2010 con-

tained sexuals of M. tamarae (3♀ and 8♀ / 1♂) and in colo-

nies collected in June 2011 sexuals eclosed in the laborato-

ry in early August (10♀ / 1♂; 2♀ / 13♂; 1♀ / 4♂). Workers, 
queens, and males of M. tamarae very closely resemble 

those of other Myrmoxenus species (Figs 1b–d; Table 2), 

in particular M. ravouxi. At present, workers of M. ravouxi 

Sociogenetic analysis

Genomic DNA was extracted from 60 workers from eight colo-

nies (3 to 10 per colony) using a CTAB-protocol (Sambrook & 

Russell, 2001). PCR was performed using primers and methods 

previously established for Myrmoxenus ravouxi (Suefuji et al., 

2011; Suefuji & Heinze, 2014) in 20 µl reaction volumes [1 µl 

DNA template, 0.1 µl 1 U Taq polymerase (Fermentas), 0.8 µl 5 

µM of each forward and reverse primer (MWG Biotech; forward 

primer labeled with 6-FAM, TET or HEX), 2 µl 10 × Taq buffer 

(Fermentas), 4 µl 1 × Enhancer (PEQLAB), 1.6 µl 25 mM MgCl
2
, 

4 µl 1 mM of each dNTPs (Fermentas), 5.7 µl PCR water] in 

Eppendorf Mastercyclers with the cycling program described by 

Suefuji & Heinze (2014) (32 cycles of 1 min 15 s at 94°C, 45 s at 

50–60°C, 45 s at 72°C, preceeded by 4 min at 94°C and followed 

by 30 s at 72°C). After adding GeneScan-500 (Tamra) size stan-

dard, we analyzed the labelled ampliication products using an 
ABI PRISM 310 Genetic Analyzer with a 310 Genetic Analyzer 

Capillary 47 cm and POP4-Polymer. Loci were genotyped using 

GeneScan 3.1 (PE Biosystems). 

We determined the colony structure of M. tamarae by geno-

typing workers at loci 2MS60, 2MS65 (Suefuji et al., 2011) and 

2MS86II (forward primer: AGA TTC ACT TGA AGC AGG 

AGC; reverse primer: ACG CTT GGG CAT AAT AAA AAA 

TC). Standard population genetic parameters (number of alleles, 

expected and observed heterozygosities, frequency of null alleles) 

were determined using the software Cervus 3.03 (Kali nowski et 

al., 2007). Worker relatedness was estimated following Queller & 

Goodnight (1989) using GenAlEx (Genetic Analysis in Excel, an 

Excel add-in: Peakall & Smouse, 2012). Standard errors were ob-

tained by jackkniing over loci. Mean relatedness estimates were 

Fig. 1: Myrmoxenus tamarae (Arnol’di, 1968). a – type locality near Daba, Georgia (bar = 5 m); b – worker; c – queen; d – male 

(bars for b–d = 250 µm). 
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Table 2. Means of morphometric data of samples of workers, queens and males of Myrmoxenus tamarae. Data are arithmetic means 

± standard deviations. Upper and lower extremes are given in square brackets. n is the number of colonies sampled, i the total number 

of individuals studied in these samples. Characters were measured as deined by Seifert (2006) and Gratiashvili et al. (2014).

Abbreviation Deinition of measurements and ratios Workers

(n = 6; i = 20 )

Queens

(n = 2; i = 5)

Males

(n = 1; i = 5 )

CL maximum cephalic length in median line [µm]
639.034 ± 30.042

[689.720; 572.628]

638.552 ± 18.502

[661.650; 617.540]

511.676 ± 11.553

[529.320; 501.250]

CW maximum cephalic width [µm]
613.851 ± 41.900

[693.730; 545.360]

623.154 ± 10.457

[633.580; 609.520]

580.648 ± 22.399

[601.500; 553.380]

CS arithmetic mean of CL and CW [µm]
626.442 ± 34.573

[683.705; 558.994]

630.853 ± 8.796

[641.600; 619.946]

546.162 ± 15.438

[565.410; 529.320]

CL / CW
maximum cephalic length in median line / 

maximum cephalic width

1.043 ± 0.039

[1.096; 0.971]

1.029 ± 0.044

[1.066; 0.975]

0.882 ± 0.027

[0.913; 0.840]

SL / CS maximum straight line scape length / CS
0.729 ± 0.042

[0.844; 0.665]

0.692 ± 0.041

[0.739; 0.643]

0.311 ± 0.019

[0.327; 0.289]

PoOc / CS postocular distance / CS
0.395 ± 0.018

[0.423; 0.369]

0.373 ± 0.010

[0.388; 0.359]

0.374 ± 0.008

[0.381; 0.362]

FRS / CS distance of frontal carinae / CS
0.346 ± 0.049

[0.537; 0.299]

0.342 ± 0.016

[0.369; 0.329]
n/a

EYE / CS
arithmetic mean of large and small diameter of 

the elliptical compound eye / CS

0.246 ± 0.011

[0.265; 0.223]

0.285 ± 0.010

[0.297; 0.270]

0.377 ± 0.018

[0.394; 0.358]

MW maximum mesosoma width [µm]
404.774 ± 29.563

[453.010; 333.395]

524.779 ± 13,027

[547.175; 514,090]

536.486 ± 26.103

[580.260; 514.090]

MW / CS maximum mesosoma width/ CS
0.646 ± 0.033

[0.713; 0.546]

0.832 ± 0.014

[0.852; 0.814]

0.982 ± 0.042

[1.026; 0.932]

SPBA / CS
smallest distance between lateral margins of 

propodeal spines / CS

0.286 ± 0.015

[0.319; 0.261]

0.388 ± 0.028

[0.420; 0.353]
n/a

SPTI / CS distance of spine tips in dorsal view / CS
0.328 ± 0.019

[0.363; 0.300]

0.357 ± 0.029

[0.397; 0.325]
n/a

SPST / CS
distance between center of propodeal stigma and 

tip of spine / CS

0.259 ± 0.012

[0.283; 0.238]

0.251 ± 0.025

[0.279; 0.210]

0.380 ± 0.058

[0.413; 0.277]

PEW / CS maximum petiole width / CS
0.292 ± 0.024

[0.374; 0.253]

0.286 ± 0.008

[0.300; 0.279]

0.305 ± 0.023

[0.332; 0.276]

PPW / CS maximum post petiole width / CS
0.411 ± 0.020

[0.452; 0.378]

0.416 ± 0.010

[0.428; 0.407]

0.434 ± 0.023

[0.471; 0.414]

PEH / CS maximum petiole height / CS
0.587 ± 0.031

[0.637; 0.515]

0.595 ± 0.026

[0.639; 0.575]

0.433 ± 0.022

[0.471; 0.413]

SPH / CS
distance between center of petiolar stigma and 

apex of petiolar sternal process / CS

0.276 ± 0.023

[0.311; 0.225]

0.286 ± 0.027

[0.311; 0.254]

0.267 ± 0.016

[0.288; 0.250]

ML mesosoma length [µm]
795.383 ± 45.242

[890.220; 689.720]

942.812 ± 51.630

[1000.890; 862.150]

1006.956 ± 38.231

[1041.330; 960.450]

ML / CS mesosoma length / CS
1.270 ± 0.038

[1.317; 1.208]

1.495 ± 0.068

[1.570; 1.391]

1.843 ± 0.025

[1.870; 1.808]

MH / CS maximum mesosoma height / CS
0.569 ± 0.031

[0.640; 0.532]

0.920 ± 0.101

[1.059; 0.813]

1.167 ± 0.030

[1.209; 1.134]

NOL / CS

distance between anteriormost and posteriormost 

point of petiole measured along a horizontal line 

crossing center of stigma / CS

0.364 ± 0.020

[0.400; 0.325]

0.363 ± 0.037

[0.399; 0.317]

0.414 ± 0.019

[0.441; 0.391]

PHL / CS length of longest hair on petiole / CS
0.177 ± 0.022

[0.216; 0.118]

0.205 ± 0.013

[0.226; 0.194]

0.179 ± 0.032

[0.216; 0.129]

PnHL / CS length of longest hair on pronotum / CS
0.129 ± 0.024

[0.170; 0.091]

0.147 ± 0.038

[0.191; 0.106]

0.160 ± 0.015

[0.175; 0.135]

Table 1. Complete list of the vegetation found at the type locality of the slave-making ant Myrmoxenus tamarae at Daba, Georgia.

Trees Acer laetum, Carpinus orientalis, Picea orientalis, Pinus kochiana, Quercus macranthera 

Shrubs Berberis vulgaris, Chamaecytisus caucasicus, Rosa canina, Rubus fruticosus

Herbs

 Asperula orientalis, Astracantha microcephala, Bellis perennis, Brachypodium sylvaticum, Carex buschiorum, Centaurea 

bella, Cerastium sosnowskyi, Coeloglossum viride, Coluteocarpus vesicaria, Dactylorhiza euxina, Leucanthemum vulgare, 

Onobrychis sosnowskyi, Onosma rupestris, Orobus laxilorus, Platanthera chlorantha, Poa nemoralis, Prunella vulgaris, 
Scutellaria sosnowskyi, Sempervivum sosnowskyi, Sesleria anatolica, Silene compacta, S. dianthoides, Stachys annua
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and M. tamarae can be distinguished only by complex sta-

tistical methods (Gratiashvili et al., 2014).

Field data show that at the type locality M. tamarae uti-

lizes as hosts two species of Temnothorax. Six nests con-

tained host workers of a species morphologically identi-

ied as T. unifasciatus (Latreille, 1798) by B. Seifert and 

A. Schulz, but genetically forming the out group to Central 

European T. unifasciatus and T. nigriceps (Mayr, 1855) 

(based on a sequence of the mitochondrial gene COI / COII, 

M. Suefuji, unpubl.). Two nests contained workers of “T. 

crasecundus” (provisional name of a recognized mor-

phospecies currently being described by B. Seifert and S. 

Csősz), which is a species closely related to T. nylanderi 

(Foerster, 1850) and T. crassispinus (Karavaiev, 1926). 

One colony contained both slave species. In one laboratory 

colony we observed a young M. tamarae queen killing a 

“T. crasecundus” host queen by throttling.

The three microsatellite loci studied were suficiently 
variable to give a crude estimate of genetic colony struc-

ture. Locus 2MS60 had six alleles, 2MS65 seven alleles 

and 2MS86II four alleles (mean number of alleles: 5.67; 

Table 3). The frequency of potential null alleles was es-

timated to be lower than 0.2 at each locus. Mean related-

ness, estimated following Queller & Goodnight (1989), 

was 0.627 ± SE 0.086, which is not signiicantly different 
from the value of 0.75 expected for monogyny and monan-

dry (a single, singly mated queen per colony; t = 1.489, p 

= 0.180). Nevertheless, in three of eight colonies we found 

two or three individuals with a genotype at one locus that 

was not compatible with monogyny and monandry.

DISCUSSION

M. tamarae closely resembles other slave-making spe-

cies of the genus Myrmoxenus, in particular M. ravouxi, 

in morphology and life history. Workers, and presumably 

also queens and males, of M. tamarae can be separated 

from those of M. ravouxi only by an exploratory statistical 

analysis of multiple morphological characters, as in other 

pairs of closely related or cryptic species (e.g., Seifert, 

2013; Seifert et al., 2013; Csősz et al., 2013). M. tama

rae has therefore been considered to be synonymous with 

M. ravouxi (Buschinger, 1989; Schulz & Sanetra, 2002), 

but our recent integrative study revealed subtle differences 

between the two taxa, which do not support the proposed 

synonymy (Gratiashvili et al., 2014).

The few colonies of M. tamarae collected provide use-

ful information about the life history of this species, which 

support our view that M. tamarae is a close relative of M. 

ravouxi (Gratiashvili et al., 2014). One colony contained 

workers from two host species, which demonstrates that M. 

tamarae is an active slave-maker like M. ravouxi. At Daba, 

M. tamarae utilizes a species of Temnothorax, which mor-

phologically resembles T. unifasciatus. The other host is T. 

“crasecundus”, a species closely related to T. nylanderi and 

T. crassispinus. This is particularly surprising, as species of 

this taxonomic group, though abundant throughout much 

of the range of Myrmoxenus, are rarely if ever parasitized 

(Buschinger, 1989; Delattre et al., 2012, 2013; but see Mei, 

1992). Active slave-raiding may also be the explanation for 

genotypes of M. tamarae workers that did not match the 

typical sociogenetic structure of Myrmoxenus, monogyny 

and monandry (a single, singly mated queen per colony). 

Similarly aberrant genotypes are recorded in a large frac-

tion of M. ravouxi colonies in Southern Germany. Geno-

typing the offspring produced by queens under controlled 

laboratory conditions strongly supported monogyny and 

monandry and suggested that genetic heterogeneity in the 

ield might result from colony fusion or raiding of neigh-

boring colonies or adoption of stray Myrmoxenus workers 

(Suefuji & Heinze, 2014). 

As is the case for all species of Myrmoxenus, queens of 

M. tamarae appear to eliminate the host queen by throt-

tling. We observed such an interaction in a colony that had 

been queenless when collected one year before. Presum-

ably sexuals of both the host and parasite eclosed from 

brood in the laboratory. Unfortunately we could not deter-

mine whether the queens were inseminated. While sexuals 

of M. ravouxi leave the nest to mate during nuptial lights, 
those of M. kraussei (Emery, 1915) and other species 

regularly mate in the nest, which results in considerable 

heterozygote deiciency (Suefuji & Heinze, 2014). The ge-

netic data, albeit based on a small sample and only three 

loci, do not support regular inbreeding in M. tamarae. It 

is therefore unlikely that the M. tamarae queen had been 

inseminated. 

Genetic diversity in the population studied was relatively 

high and matched that found at other loci in a similarly 

small number of colonies of M. ravouxi (Suefuji & Heinze,  

2014, population Schönhofen; average number of alleles 

6.2). This indicates that the population at the type local-

ity does not suffer from inbreeding and might probably be 

larger than concluded from the dificulties of inding slave-
maker colonies. 

The type locality at Daba is the only known population of 

M. tamarae in Georgia, but the inding of morphologically 
and genetically similar ants in Northern Turkey close to 

the Georgian border suggests that the species might be 

more common throughout the Lesser Caucasus and other 

Table 3. Primer sequences, repeat motives and annealing temperature (T
a
) of the three microsatellite loci studied in the slave-making 

ant Myrmoxenus tamarae. Allele size range, number of alleles (A), expected and observed heterozygosities (H
exp

, H
obs

) were calculated. 

N indicates the number of individuals that were genotyped (ten per colony). 

Locus GB accession T
a
 (°C) Size range (bp) N A H

exp
H

obs

2MS60 HQ154543 60 115–137 60 6 0.682 0.633

2MS65 HQ154544 60 139–155 60 7 0.789 0.650

2MS86II not available 60 145–151 60 4 0.686 0.883
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mountainous areas. At least the habitat, dry and open 

mixed forests with pines, irs and oaks, and the two host 
species are abundant in many places in this area. 
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Abstract Animal societies vary considerably concerning

how reproductive rights are partitioned among individual

group members (‘‘reproductive skew’’). Nestmate queens of

most polygynous species contribute more or less equally to

the brood, but queens of a few species of the genus Lep-

tothorax form dominance hierarchies in which only the top

ranking queen lays eggs (‘‘functional monogyny’’). As

predicted by optimal skew models, high skew appears to be

associated with habitat patchiness. Here, we document

functional monogyny in the Caucaso-Anatolian ant Lep-

tothorax scamni (Ruzsky 1905). Similar to related species,

young female sexuals mate on the ground near their natal

nests and thereafter either disperse to found new colonies

solitarily or in groups or return into their natal nest, where

only one of several co-occurring queens reproduces. A

phylogeny of Leptothorax species based on partial CO I

sequences corroborates the view that functional monogyny

has evolved convergently in several taxa of Leptothorax. It

thus is a relatively labile trait that can rapidly adapt to

habitat changes.

Keywords Leptothorax � Colony structure �

Queen number � Reproductive skew � Mating behavior

Introduction

When animals live in groups, conflict arises about the par-

titioning of reproduction. In some social species, this

conflict is resolved by the formation of dominance hierar-

chies, and only one or a few dominants monopolize

reproduction (‘‘high reproductive skew’’). In others, all

group members produce similar numbers of offspring (‘‘low

reproductive skew’’). Optimal skew theory (e.g., Keller and

Reeve 1994; Johnstone 2000; Reeve and Keller 2001;

Nonacs and Hager 2011) explains the magnitude of repro-

ductive skew from genetic relatedness of group members,

their fighting strength and impact on group productivity, and

ecological constraints on dispersal and solitary nesting.

Because of their division of labor between reproductives

(queens and—in termites—kings) and non-reproductive

workers, insect colonies are typically regarded as high-skew

societies (Sherman et al. 1995). However, colonies of many

species of wasps and ants regularly contain multiple queens,

whose share in the offspring of the group may vary widely.

Queens of mature multi-queen colonies of ants usually

contribute roughly equally to the brood pile (e.g.,

Buschinger 1968a; Bourke 1991; Hammond et al. 2006).

Variation in queen egg laying rates, if present at all, pre-

sumably reflects differences in queen age or physiological

status rather than social hierarchies. At present, high re-

productive skew has been documented only in a few ant

species, notably in the myrmicine tribe Formicoxenini

(Formicoxenus and Leptothorax; e.g., Buschinger 1968a;

Buschinger and Winter 1976; Buschinger et al. 1980;

Heinze and Buschinger 1988; Ito 1990; Buschinger and
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Francoeur 1991; Felke and Buschinger 1999; Gill et al.

2009).

The co-occurrence of multiple queens in colonies of

Leptothorax typically results from the return of young

queens into their natal nests after mating (e.g., Douwes et al.

1987; Stille et al. 1991; Heinze 1995; Bourke et al. 1997;

Hammond et al. 2006; Bernadou and Heinze 2013). In some

species, nestmate queens completely tolerate one another

and all lay eggs (‘‘facultative polygyny’’; e.g., Buschinger

1968a; Bourke 1991, 1993; Heinze 1993). In other species,

queens form reproductive hierarchies in fall and after

hibernation, and only the top-ranking queen begins to lay

eggs in spring (‘‘functional monogyny’’, Buschinger 1968a;

Heinze and Smith 1990; Heinze et al. 1992; Ito 2005). After

the social and reproductive hierarchy has become estab-

lished, workers attack subordinate queens that begin to

mature oocytes and expel them from the nest (e.g., Heinze

and Smith 1990; Gill and Hammond 2011; Trettin et al.

2011). Hence, the dominant queen appears to have full

control over breeding in the colony, either directly or indi-

rectly via its workers. Of the various models of optimal

skew theory (Johnstone 2000; Reeve and Keller 2001;

Nonacs and Hager 2011), concession models might, there-

fore, be applicable and Leptothorax ants allow testing their

predictions. Concession models predict an increase of skew

with relatedness and environmental constraints. Contrary to

these predictions, queen–queen relatedness is similar in

high-skew and low-skew societies (Heinze 1995), but skew

indeed appears to be linked to the magnitude of environ-

mental constraints on dispersal and solitary nesting (Bourke

and Heinze 1994; Reeve and Keller 2001). Skew is low in

Leptothorax colonies from extended, homogenous conifer-

ous forests of the Northern hemisphere (e.g., L. acervorum

from Central and Northern Europe, L. canadensis, L. mus-

corum; Buschinger 1968a; Bourke and Heinze 1994; Heinze

et al. 1995). Nest densities have never been mapped over

more than a few dozen m2, but fieldwork shows that nesting

sites—rotting twigs or bark—are quite evenly distributed

over large areas of these forests (unpubl. observations;

Seifert 2007). Young queens should thus have a good

chance to locate a suitable nest site after dispersal on the

wing (Bourke and Heinze 1994).

In contrast, the high-skew species L. gredleri, L. sphag-

nicolus, and L. sp. A (recently referred to as ‘‘Leptothorax

AF-erg,’’ Ellison et al. 2012) and the functionally mono-

gynous populations of L. acervorum all live in more patchy

habitat, such as clearings in dense forests, small, dry patches

in spruce bogs, the edge of rocky outcrops, or moist areas in

dry forests (Bourke and Heinze 1994; Felke and Buschinger

1999; Trettin et al. 2011). Mapping the distribution of

colonies of Leptothorax sp. A showed that available nest

sites were limited. Dispersing queens might, therefore, risk

to remain without suitable nest site or to drift off into un-

suitable habitat (Heinze 1993).

Empirical data thus appear to support skew theory (e. g.,

Keller and Reeve 1994; Johnstone 2000). However, for

most species colony structure and habitat requirements had

been known before skew models were available, and the

association between skew and habitat was recognized in

retrospect. Predicting the colony structure of a previously

unstudied species from habitat characteristics would pro-

vide a more convincing test of skew theory.

Leptothorax scamni was originally described as a variety

of L. muscorum based on individual workers collected from

a bench (lat. scamnum, bench, stool) near Abastumani,

Caucasus (Ruzsky 1905). Arnol’di (1977) later elevated it to

species rank without giving additional information. The

formal re-description and designation of neotypes (Heinze

et al. 1993) was sparked by the finding of new samples from

Northern Turkey and the Caucasus. Despite intensive field

work in Northern Anatolia, complete colonies could not be

found. From this it was concluded that L. scamni ‘‘rarely

occurs in dense populations, but may be a patchily dis-

tributed habitat specialist, such as L. gredleri’’ (Heinze et al.

1993), i.e., with local mating and high reproductive skew.

Here, we describe the structure of colonies of L. scamni

from a coniferous forest near its type locality in the Lesser

Caucasus in Georgia. Dissection of queens shows that

colonies of L. scamni are functionally monogynous. Fur-

thermore, like in several other Leptothorax, mating occurs

near the natal nest of female sexuals without intensive flight

activity. Finally, based on the molecular phylogeny of

Leptothorax species we show that functional monogyny

evolved convergently in separate clades, highlighting that

reproductive skew is a rather plastic trait in Leptothorax

ants.

Materials and methods

Complete colonies, solitary queens, and groups of founding

queens were collected in a coniferous forest on a south-

exposed slope below the Abastumani Astrophysical Ob-

servatory, Samtskhe-Javakheti region, Georgia (N:

41045.4730, E: 042049.0440, elev. appr. 1535 m) in August

2010 and September 2013. Quite unusual for Leptothorax,

colonies nested under the bark on the southern side of stems

of Caucasian firs (Abies nordmanniana) and Oriental spruce

(Picea orientalis) up to 1.6 m above the ground. Many nests

were found near old, withered, injured stem areas, where

resin had been tapped, and some colonies were completely

surrounded by dry resin deposits (Fig. S1). Six colonies

were also found in rotting logs and tree stumps on the

ground, the typical nest site of other species of Leptothorax.
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Colonies no longer contained eggs and thus appeared to

have already prepared for hibernation when collected in the

field. To avoid confusing young queens, which had been

adopted shortly before collection and had not yet matured

eggs, with the typical subordinate non-laying queens in

functionally monogynous colonies we did not dissect

ovaries immediately after collection. Instead, colonies were

brought to the lab at University of Regensburg, transferred

into small plastic boxes with a plastic frame sandwiched

between two microscope slides serving as nest (Heinze and

Ortius 1991) and subjected to artificial hibernation (14 h

0 �C/10 h 10 �C) for approximately 10 weeks in incuba-

tors. Thereafter, temperatures were increased to spring

(2 weeks, 12 h 10 �C/12 h 20 �C) and summer conditions

(12 h 15 �C/12 h 25 �C). Colonies were provided with

honey every 2 weeks in winter and with honey and chopped

up cockroaches twice per week in spring and summer.

Ovaries were dissected following Buschinger and Alloway

(1978) in eight multi-queen colonies 2 weeks after first eggs

had appeared in the colonies and the gasters of several

queens had become visibly swollen from the mass of de-

veloping eggs.

Data on the structure of colonies of other Leptothorax

species, i.e., facultative polygyny vs. functional monogyny,

were taken from the literature (e.g., Buschinger 1968a, b;

Heinze 1993; Bourke and Heinze 1994; Heinze et al. 1995;

Oberstadt and Heinze 2003; Gill and Hammond 2011;

Scharf et al. 2011; Trettin et al. 2011). Polygyny of L. ac-

ervorum and L. muscorum from Georgia was verified by

dissections (Abastumani) or the occurrence of several

visibly physogastric queens within single colonies (Tsag-

veri, Svaneti). The structure of colonies of L. acervorum and

L. muscorum from Central Italy (Abruzzi, Gran Sasso) was

not examined.

Mating behavior was observed in June 2014 in 16 colo-

nies kept in incubators under artificial summer conditions.

Colonies were removed from the incubators at the begin-

ning of the artificial day conditions and observed in the

laboratory at daylight and room temperature (19 �C). We

placed a small upright stick into one of the chambers of the

plastic box to allow female sexuals to climb up from the

plaster floor and added males from other colonies to elicit

mating. We scanned colonies once every hour between 8:00

and 19:00 on each of three subsequent days and counted the

number of all female sexuals that were found outside of

their nests. In addition we directly observed all behavior

during the peak period of sexual activity (8:00–11:00) and

noted the duration and timing of copulations.

To determine how often functional monogyny evolved

convergently in Leptothorax we determined the molecular

phylogeny of Leptothorax. We sequenced ants from four of

the five non-parasitic Palearctic species of Leptothorax, the

workerless parasite L. kutteri, and two Nearctic species for

which reliable data on colony structure are available

(Heinze 1993). This covers most of the presently described

functionally monogynous and polygynous taxa of Lep-

tothorax. Only L. oceanicus from East Siberia and North

Korea (e.g., Radchenko and Heinze 1997; Radchenko 2004,

2005; colony structure unknown), the rare functionally

monogynous bog specialist L. sphagnicolus from Québec

(Buschinger and Francoeur 1991), and several described or

undescribed nearctic taxa with unclear colony structure

(Heinze 1989) were not available for this study.

DNA was isolated using the CTAB method including

proteinase K digestion (Sambrook and Russell 2001). We

amplified a fragment of the mitochondrial gene CO I in-

cluding tLeu RNA using the primer combination C1-J-

2183/A8-N-3914 (Simon et al. 1994) and the nuclear pro-

tein-coding genes wingless, longwave rhodopsin, and

elongation factor 1a-F1 following Brady et al. (2006) and

Oettler et al. (2010). For PCR we used the GO-Taq Hot Start

Master Mix from Promega (Madison, WI) with a final pri-

mer concentration of 0.7 lM and 1 ll DNA. PCR

conditions were an initial denaturation step at 94 �C for

240 s, 38 cycles of denaturation at 94 �C, 45 s; annealing at

50 �C, 45 s; elongation at 72 �C, 105 s, and a final step of

72 �C, 300 s. DNA was sequenced by LGC Genomics

(Berlin) in an ABI 3100 capillary sequencer. Sequences

were visually corrected and ambiguous parts at the fragment

ends were removed, resulting in partial sequences of 821 bp

(CO I), 361 bp (elongation factor 1a-F1), 523 bp (long-

wave), and 340 bp (wingless).

To increase the robustness of our phylogenetic analysis,

we added several partial CO I sequences of L. acervorum, L.

muscorum, and Harpagoxenus sublaevis from Brandt et al.

(2007) and aligned the complete set of sequences in Bioedit

7.2.5 (Hall 1999) using the Clustal W algorithm. The se-

quences did not contain unexpected stop codons, deletions

or inversions, and the amino acid sequences of the CO I

fragment of Leptothorax widely matched those published in

GenBank and Gotzek et al. (2010). Nuclear gene sequences

for these specimens were not available from GenBank.

Furthermore, nuclear genes could not be amplified in all of

our samples and those that did differed only in few base

pairs. They were thus not further included in the full phy-

logenetic analysis. The software MEGA 6.06 (Tamura et al.

2013) suggested HKY ? G (Hasegawa et al. 1985) as best

model for the evolution of CO I sequences.

Bayesian analysis was performed with MrBayes 3.2.1

(Ronquist et al. 2012) with three heated and one cold

Markov chains. Default heating parameter was set at 0.2

with an MCMC length of 3,000,000 generations. The first

500 generations (burn-in) were discarded and every 500th

generation was sampled. A maximum likelihood analysis

was performed with MEGA 6.06 and 1000 bootstraps

(Felsenstein 1985). The phylogenetic tree was drawn using
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FigTree version 1.4.0 (available at http://tree.bio.ed.ac.uk/

software). GenBank accession numbers and the placement

of voucher specimens are given in Table S1.

To better document the observed heterogeneity of se-

quences of L. gredleri we repeated the analysis with

additional, 646 bp long CO I sequences from an earlier,

unpublished study. To clarify the taxonomic status of L.

gredleri we also investigated the nuclear genes longwave

rhodopsin and elongation factor 1a-F1. For both genes

MEGA 6.06 (Tamura et al. 2013) suggested the Jukes-

Cantor model (Jukes and Cantor 1969) as best model for the

evolution of nuclear genes.

Results

In August 2010 and September 2013 we collected colonies

of L. scamni at its type locality in Abastumani, Georgia. In

total we found seven solitary queens, two colonies con-

sisting of five and six queens and one or four workers with a

few larvae, and 32 larger colonies (5 queenless, 11 with a

single queen, 18 with multiple—2 to 13—dealate female

sexuals or queens of unknown reproductive status).

Ovary dissection

We dissected the ovaries of queens from eight colonies,

each with multiple dealate queens and/or dealate virgin

female sexuals. Each colony had only one visibly physo-

gastric queen, i.e., with the abdomen slightly swollen from

the mass of maturing eggs. Dissections of four of these

physogastric queens revealed that the ovarioles were elon-

gated (3–5 mm, median 4 mm) and contained numerous

maturing oocytes. The presence of corpora lutea suggested

that these queens had laid large numbers of eggs in the past.

The ovaries of other queens, both mated and virgin, were not

elongated and did not contain maturing eggs (Table 1;

n = 25; 0.4–2 mm, median 0.83 mm; Mann–Whitney

U test, U = 0, p = 0.0017). We did not find any evidence

for the co-existence of multiple, highly fertile queens with

viable eggs in their ovaries. The fat bodies of fertile queens

and also those of most inseminated, non-fertile queens had a

yellowish coloration, while fat bodies of young queens are

usually white. This indicates that at least some of the non-

fertile, mated queens had been present already before the

last mating season.

Mating behavior

Most female sexuals remained inside their nests at the be-

ginning of the artificial day time, but 1 hour later a large

number of female sexuals was seen running around in the

arena and moving up the provided small sticks. They

regularly bent and twisted their gasters and contorted their

wings, but we never observed the clear female calling be-

havior known from other Leptothorax and related genera

(Buschinger 1968b, 1971; Heinze and Buschinger 1987), i.e.,

raising the gaster, extrusion of the sting, and secretion of

droplets of poison gland pheromone via the sting. Never-

theless, female sexuals attracted males and we witnessed a

total of 34 copulations, all between 1 and 2� hours after

artificial sunrise (Fig. S2). Copulations lasted from 15 to 77 s

(median 32 s). After mating, female sexuals quickly shed

their wings. Dissection proved the presence of sperm in the

spermathecae of 21 of 23 dealate queens; in two queens the

presence could not be substantiated.

Phylogeny

The 821-bp fragment of mitochondrial DNA was reason-

ably variable, with 163 variable and 105 parsimony

informative sites, but nuclear genes were much more

conserved (3 variable sites in wingless, 10 in longwave

rhodopsin, and 9 in elongation factor 1a-F1). Variation in

elongation factor 1a-F1 was due to an aberrant sequence of

L. muscorum from Abruzzi, which differed in eight or nine

base pairs from other sequences, while the remaining se-

quences differed in maximally one base pair (see below).

As nuclear sequences were not available for all samples we

focused our analysis on mtDNA. Bayesian (Fig. 1) and

Maximum likelihood analysis (Fig. S3) of the mtDNA

fragment gave essentially similar tree topologies with a

split between two main branches, one containing mainly

holarctic L. acervorum and Palearctic L. muscorum, the

other L. scamni and the two Nearctic taxa L. canadensis

and L. sp. A. The tree topology clearly suggests that

Table 1 Dissection data of nestmate queens found in the colonies of

the ant Leptothorax scamni

Colony Fully fertile queens:

visibly physogastric

and/or with maturing

oocytes

Mated queens

no mature

oocytesa

unmated

queens

no mature

oocytesa

GEO II 8 1 8

GEO II 13 1 (not dissected) 4

GEO II 17 1 (not dissected) 1 4

GEO II 25 1 (not dissected) 1 2

GEO II 52 1 3 1

GEO II 54 1 (not dissected) 3 2

GEO II 60 1 11 1

GEO II 64 1 2

Each colony contained only one fertile queen, while the ovaries of

others did not contain viable eggs. This suggests functional monogyny
a The ovaries of seven inseminated and five uninseminated queens

contained each one trophic egg with large yolk droplets

J. Heinze and N. Gratiashvili

123

Author's personal copy

http://tree.bio.ed.ac.uk/software
http://tree.bio.ed.ac.uk/software


functional monogyny evolved convergently in different

lineages, i.e. at least once in the lineage of L. scamni and

L. sp. A and at least twice in the lineages of L. gredleri and

L. acervorum.

While most taxa from which material from different

populations could be investigated formed clear monophyla,

sequences of L. gredleri varied considerably, with one

sample clustering with L. scamni and another from the same

population with L. muscorum. On average, sequences in-

cluding that of H. sublaevis differed in 35.5 base pairs, and

the most divergent sequences of L. acervorum differed in 18

base pairs. In contrast, two samples from the same

population of L. gredleri (Erlangen-7 and Erlangen-70)

differed in 48 base pairs, which translates into two hypo-

thetical amino acid exchanges in the CO I protein. An

analysis with additional sequences from L. gredleri cor-

roborated this high diversity (Fig. S4). Nevertheless,

monophyly of L. gredleri is supported by a specific se-

quence of longwave rhodopsin shared by all studied L.

gredleri (GEO-Daba I-8 and D-Erlangen 2, 7, and 26) but

different from the sequences of all other taxa in three or four

bases (Fig. S5). Similarly, all L. gredleri, but also two

samples recognized as L. muscorum from Georgia (GEO

I-31 and GEO II-57), consistently differed from the
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of 821 bp sequences of the
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remaining samples (excluding one aberrant sequence of L.

acervorum from Gran Sasso) in a transversion of A to G in

the gene elongation factor 1a-F1. The workerless social

parasite L. kutteri is situated within its host L. acervorum,

reflecting its presumed origin from this taxon (Buschinger

1990).

Discussion

Our analysis shows that colonies of the ant Leptothorax

scamni from the Lesser Caucasus are functionally mono-

gynous. Each examined colony contained only a single

physogastric queen with maturing oocytes in its ovaries.

Other mated or unmated queens had short ovarioles without

maturing viable eggs, though some ovaries contained trophic

eggs with large yolky droplets. Similar to other functionally

monogynous Leptothorax, the contribution of nestmate

queens to the brood is, therefore, highly skewed. Concession

models of optimal skew (Johnstone 2000; Reeve and Keller

2001; Nonacs and Hager 2011) suggest that high reproduc-

tive skew is associated with constraints on dispersal and

solitary founding by young ant queens, e.g., when suitable

habitat is patchily distributed (Bourke and Heinze 1994).

Previous field observations indicated such habitat patchiness

for L. scamni, suggesting a life history similar to that of L.

gredleri with high reproductive skew and local mating

(Heinze et al. 1993). The present study confirms these pre-

dictions and corroborates the view that Leptothorax ants are

suitablemodels for testing optimal skew theory (e.g., Bourke

and Heinze 1994; Trettin et al. 2014).

In the laboratory, males and young queens of L. scamni

showed sexual activity early in the morning and mated

without much flight activity, similar to related species (e.g.,

Heinze and Buschinger 1987; Bernadou and Heinze 2013)

but different from L. acervorum (Franks et al. 1991). Young

mated queens were readily accepted in their natal nests, but

field observations also revealed solitarily founding queens

and groups of five or more dealate queens. Whether and how

reproductive hierarchies develop in such foundress asso-

ciations remains to be studied. Queens of functionally

monogynous Leptothorax form dominance hierarchies by

antennal boxing and biting after re-adoption and again after

the end of hibernation (e.g., Heinze and Smith 1990; Heinze

and Ortius 1991; Heinze et al. 1992; Ito 2005; Trettin et al.

2011). Workers may additionally influence and reinforce

the outcome of queen antagonism through differential ag-

gression and care (e.g., Heinze and Smith 1990; Heinze

et al. 1992; Ortius and Heinze 1999; Gill and Hammond

2011). Both queen–queen and worker–queen aggression

may cause injuries and lead to the expulsion of low-ranking

queens from the nest (e.g., Heinze et al. 1992). In our study,

the observation that several of the adopted queens died

within a few weeks after adoption might indicate such ag-

gression (N. Gratiashvili, unpubl.). Nevertheless, the dark

yellowish coloration of the fat bodies of most non-repro-

ductive queens shows that the presence of multiple queens

in a nest is not a transient phenomenon associated with the

hibernation of young queens before regular dispersal in

spring (as in Temnothorax gredosi and T. minutissimus,

Buschinger 2002; Buschinger and Linksvayer 2004).

Our fieldwork supports the earlier impression that L.

scamni is rather patchily distributed. Despite intensive

search in other areas around Abastumani, we found colonies

only on a south-exposed slope in an open spruce forest. In

contrast to other Leptothorax species, which live at the base

of pine trees or in rotting branches (e.g., Buschinger 1968a;

Seifert 2007), L. scamni nested under the bark of spruce and

fir trees and many nests were surrounded by large deposits

of dry resin (Fig. S1). Some ants gather resin to protect

themselves against pathogens (e.g., Christe et al. 2003;

Castella et al. 2008) and it might be interesting to compare

the expression of immune genes between L. scamni and

related species that live in other nest materials.

Finally, phylogenetic analysis suggests that functional

monogyny evolved convergently in several lineages of

Leptothorax. Reproductive skew thus appears to be a labile

trait. This is made particularly obvious by the existence of

both functionally monogynous and polygynous populations

of L. acervorum (Heinze et al. 1995; Gill et al. 2009). Felke

and Buschinger (1999) suggested the possibility that the

functionally monogynous population from Sra. de Albar-

racin in Spain constitute a separate species. However, this is

neither supported by our data nor by previous phylogenetic

studies (e.g., Brandt et al. 2007; Gill et al. 2009). The

flexibility of queen behavior is further supported by the

observation that experimental manipulations can elicit ag-

gressive interactions among queens from low-skew

societies similar to those observed in the functionally

monogynous populations (Trettin et al. 2014). This indi-

cates that skew can evolve with environmental changes.

Though not the aim of the study our analysis yielded

some interesting data about another functionally mono-

gynous ant, Leptothorax gredleri. First, our finding of this

ant in Daba, Georgia, greatly enlarges its presently known

range (Central and Southern Europe) and matches a recent

record from the Northern Caucasus (Yusupov 2014). Se-

cond, while nuclear genes confirm a monophyletic origin of

L. gredleri, our samples do not form a separate clade in a

phylogeny based on an 821-bp sequence of mtDNA. In-

stead, different specimens even from the same population

cluster with L. muscorum, L. scamni, or form an own

branch. Whether this reflects incomplete lineage sorting or

hybridization, in particular with the morphologically very

similar, sympatrically occurring L. muscorum, remains to be

investigated. In any case, our finding documents that

J. Heinze and N. Gratiashvili
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barcoding based on partial CO I sequences is not always a

reliable method of distinguishing among closely related ant

taxa.
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Supplementary material 

 

 

Supplementary material Fig. S1. Close up of the nest of Leptothorax scamni under spruce bark. The arrow 

points to the nest cavity with a cluster of larvae. The white material above and below the nest is dried resin. 

 

Supplementary material Fig. S2. Timing of sexual activity (median, quartiles of the proportion of active female 

sexuals) in 16 colonies of the ant Leptothorax scamni. Colonies were removed from dark incubators at 15 °C and 

exposed to light and room temperature (19 °C) at 8:00. 



 

 

 

Supplementary material Fig. S3. Maximum Likelihood consensus tree inferred from 820 bp sequences of the 

mitochondrial CO I gene of Leptothorax scamni and related species. Figures at the nodes represent the 

percentage of replicate trees with a particular branching pattern. Branches found in less than 50 % of 1000 

bootstrap replicates are collapsed. 



 

Supplementary material Fig. S4. Maximum Likelihood consensus tree inferred from 646 bp sequences of the 

mitochondrial CO I gene of Leptothorax scamni and related species, including additional sequences of L. 

gredleri. Figures at the nodes represent the percentage of replicate trees with a particular branching pattern. 

Branches found in less than 50 % of 1000 bootstrap replicates are collapsed. 



 

 

Supplementary material Fig. S5. Maximum Likelihood consensus tree inferred from 523 bp sequences of the 

nuclear protein-coding gene longwave rhodopsin of Leptothorax scamni and related species. Figures at the 

nodes represent the percentage of replicate trees with a particular branching pattern. Branches found in less 

than 50 % of 1000 bootstrap replicates are collapsed. 

 

 

 



 

Supplementary material Fig. S6. Maximum Likelihood consensus tree inferred from 361 bp sequences of the 

nuclear protein-coding gene elongation factor 1α-F1 of Leptothorax scamni and related species. Figures at the 

nodes represent the percentage of replicate trees with a particular branching pattern. Branches found in less 

than 50 % of 1000 bootstrap replicates are collapsed.  

 



Supplementary material Tab. S1. Collecting sites of Leptothorax samples, GenBank accession numbers of gene 

sequences, and deposition of voucher specimens. 

Code in Figure 1 Collecting site GenBank 

Accession No. 

L. acervorum D-Reichswald JT2 Nürnberger Reichswald, Germany, coll. J. Trettin LN831885 

L. acervorum I-Gran Sasso JT4 GrSA 1.3, Abruzze Gran Sasso, Italy, coll. J. Trettin LN831886 

L. muscorum I-Abruzzi JT6 Abruzze, Italy (42°42’N, 13°73‘E), coll. J. Trettin LN831887 

L. acervorum E-Sra de la Demanda 10 Sra de la Demanda, coll. J. Trettin LN831916 

L. acervorum E-Sra de Albarracin 

148 

Sra.de Albarracin, Spain, coll. J. Trettin LN831918 

L. acervorum GEO-Svaneti I-33 Chalai Valley, Latali, Svaneti, Georgia, 2010, coll. J. 

Heinze 

LN831919 

L. acervorum GEO-Svaneti I-30 Chalai Valley, Latali, Svaneti, Georgia, 2010, coll. J. 

Heinze 

LN831915 

L. acervorum GEO-Abastumani II-66 Abastumani, Georgia. 09. 2013 LN831902 

L. acervorum GEO-Tsagveri I-11 Tsagveri, Georgia, 2010, coll. J. Heinze LN831912 

L. kutteri D-Reichswald Reichswald, Gemany LN831920 



L. acervorum F-Pyrenees 8 Pyrenees, France, coll. J. Trettin LN831917 

L. gredleri GEO-Daba I-8 Abastumani, Georgia, coll. J. Heinze  LN831888 

L. gredleri D-Erlangen 2 Erlangen, Germany (49°35’N, 11°01‘E) LN831904 

L. gredleri D-Erlangen 7 Erlangen, Germany (49°35’N, 11°01‘E) LN831905 

L. gredleri D-Erlangen 26 Erlangen, Germany (49°35’N, 11°01‘E) LN831907 

L. gredleri D-Erlangen 70 Erlangen, Germany (49°35’N, 11°01‘E) LN831906 

L. acervorum D-Erlangen MF7 Erlangen, Germany (49°35’N, 11°01‘E) LN831908 

L. canadensis CAN-Tadoussac Q9 Pointe de l’Islet, Tadoussac, Québec, 2010 LN831913 

 

L. sp. A CAN-Tadoussac Q6 Pointe de l’Islet, Tadoussac, Québec, 2010 LN831909 

L. sp. A CAN-Grandes Bergeronnes 

Q28 

4km east Cap Bon Desir, Grandes Bergeronnes, 

Québec, 2010 

LN831921 

L. sp. A CAN-Grandes Bergeronnes 

Q22 

4km east Cap Bon Desir, Grandes Bergeronnes, 

Québec, 2010 

LN831910 

L. sp. A CAN-Grandes Bergeronnes 

Q30 

4km east Cap Bon Desir, Grandes Bergeronnes, 

Québec, 2010 

LN831911 

 



L. muscorum GEO-Abastumani II-57 Abastumani, Georgia. 09.2013 LN831898 

 

L. muscorum GEO-Svaneti I-31 Svaneti, Georgia, coll. J. Heinze LN831903 

L.scamni GEO-Abastumani I-21 Abastumani, Georgia, 2010 LN831889 

L.scamni GEO-Abastumani I-22 Abastumani, Georgia, 2010 LN831914 

L.scamni GEO-Abastumani II-13 Abastumani, Georgia. 09.2013  LN831890 

 

L.scamni GEO-Abastumani II-15 Abastumani, Georgia. 09.2013 LN831891 

L.scamni GEO-Abastumani II-16 Abastumani, Georgia. 09.2013 LN831892 

 

L.scamni GEO-Abastumani II-17 Abastumani, Georgia. 09.2013 LN831893 

L.scamni GEO-Abastumani II-18 Abastumani, Georgia. 09.2013 LN831894 

L.scamni GEO-Abastumani II-26 Abastumani, Georgia. 09.2013 LN831895 

L.scamni GEO-Abastumani II-52 Abastumani, Georgia. 09.2013 LN831896 

L.scamni GEO-Abastumani II-56 Abastumani, Georgia. 09.2013 LN831897 

 



L.scamni GEO-Abastumani II-58 Abastumani, Georgia. 09.2013 LN831899 

 

L.scamni GEO-Abastumani II-59 Abastumani, Georgia. 09.2013  LN831900 

L.scamni GEO-Abastumani II-64 Abastumani, Georgia. 09.2013 LN831901 

H. sublaevis D-Reichswald Nürnberger Reichswald, Germany LN831922 
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Abstract  

Bergmann's rule states that organisms inhabiting colder environments show an increase in body size or 

mass in comparison to their conspecifics living in warmer climates. Although originally proposed for 

homoeothermic vertebrates, this rule was later extended to ectotherms. In social insects, only few 

studies haǀe tested this rule aŶd results haǀe Ǉielded aŵďiguous ĐoŶĐlusioŶ. Here, ͞ďodǇ size͟ ĐaŶ ďe 

considered at two different levels (the size of the individual workers or the size of the colony). In this 

study, we use data from 53 nests collected along altitudinal gradients in the Alps to test the hypotheses 

that the worker and colony size of the ant Leptothorax acervorum increase with increasing altitude and 

therefore folloǁ BergŵaŶŶ’s rule. Our results show that the body size of workers but not the colony size 

increases with altitude. Whether this pattern is driven by starvation resistance or other mechanisms 

remains to be investigated. 

 

KeǇǁords: BergŵaŶŶ’s rule, eleǀatioŶ, ǁorker size, life-history trait. 



Introduction 

  Bergmann's rule states that organisms inhabiting colder environments show an increase in body 

size or mass, e.g. with increasing latitude or altitude, in comparison to their conspecifics living in warmer 

climates (Bergmann, 1847; Shelomi, 2012). Although originally proposed for homoeothermic 

vertebrates, this rule was later extended to ectotherms where it yielded ambiguous results (Bergmann, 

1847; Blackburn et al., 1999; Shelomi, 2012). For example, in insects an almost equal number of studies 

found Bergmann clines or converse-Bergmann clines (body size decreases with temperature). However, 

most studies did not show a specific pattern at all (Shelomi, 2012). More empirical data, particularly at 

the intraspecific level and within contiguous ranges (Shelomi, 2012) are needed to uncover the variation 

in body size with changing environmental conditions and the mechanisms that shape them. 

 IŶ the last Ǉears, seǀeral studies haǀe tested BergŵaŶŶ’s rule iŶ soĐial iŶseĐts iŶ iŶtraspeĐifiĐ aŶd 

interspeĐifiĐ ĐoŵparisoŶs. Here, ͞ďodǇ size͟ ĐaŶ ďe ĐoŶsidered at tǁo differeŶt leǀels: the size of the 

iŶdiǀidual ǁorkers or the size of the ͞superorgaŶisŵ͟, i.e. the total Ŷuŵďer of iŶdiǀiduals iŶ a ĐoloŶǇ 

(Kaspari & Vargo, 1995; Dunn et al., 2010; Heinze et al., 2003). While there is some indication that 

ǁorker ďodǇ size aŶd ĐoloŶǇ size iŶ aŶts teŶd to ďe larger at higher latitude aŶd thus folloǁ BergŵaŶŶ’s 

rule (body size: Cushman et al., 1993; Heinze et al., 1999; Heinze et al., 2003; colony size: Kaspari & 

Vargo, 1995), other studies failed to find a consistent pattern in other groups (Hawkins, 1995; Porter & 

Hawkins, 2001). However, oŶlǇ ǀerǇ feǁ studies haǀe tested for BergŵaŶŶ’s rule iŶ soĐial iŶseĐts aloŶg 

altitudinal gradients (e.g. Geraghty et al., 2007).  

 The holarctic ant Leptothorax acervorum (Fabricius, 1793) (Hymenoptera: Formicidae) is a 

suitable model system to study life history traits under different environmental conditions. The species 

is widely distributed both in latitude and altitude (Glaser, 2006; Seifert, 2007; Bernadou et al., 2015), 

colonies are small, and nests can be easily collected. In a previous study, Heinze et al. (2003) found that 

in L. acervorum, average individual body size increases with latitude and that workers from two localities 



with rough and alpine climate were larger than expected from latitude. This suggested that altitude may 

similarly affect body size. Here, we use data from 53 nests collected along altitudinal gradients in the 

Alps to test the hypotheses that the tǁo differeŶt leǀels of ͞ďodǇ size͟ that ĐaŶ ďe fouŶd iŶ soĐial iŶseĐts 

;i.e., size of the ǁorker, size of the ĐoloŶǇͿ folloǁ BergŵaŶŶ’s rule, i.e., that ďoth paraŵeters iŶĐrease 

with increasing altitude. 

 

Materials and Methods 

Colonies of L. acervorum are inconspicuous and mainly consist of a few dozen to a few hundred 

workers and one or several queens (Heinze et al., 2003). Complete colonies were collected with 

aspirators and forceps in two localities in the Alps (Austria: Vorarlberg, Kleinwalsertal, ϰϳ°ϮϬ′N ϭϬ°ϭϬ′E 

aŶd TǇrol, IŶŶsďruĐk, ϰϳ°ϭϲ′N ϭϭ°Ϯϯ′E, distaŶĐe ďetǁeeŶ the sites is aďout 9Ϭ kŵͿ. A total of ϱϯ Ŷests ;ϰϯ 

nests in Kleinwalsertal and 10 nests in Innsbruck) were sampled during the summers 2012 (18 nests 

sampled in early July in Kleinwalsertal) and 2013 (25 nests collected in early July in Kleinwalsertal and 10 

nests sampled in early September in Innsbruck) along altitudinal gradients ranging from 977 to 1,980 m, 

and from 975 to 1,846 m, for the Walmendinger Horn (Kleinwalsertal) and the Hafelekar (Innsbruck) 

mountains, respectively. The altitude of each nest was recorded by means of a GPS (Garmin® eTrex 

Vista™Ϳ. IŶ areas kŶoǁŶ to ďe suitaďle for L. acervorum (e.g., small stands of pine trees, pine forest, 

rocky areas), we randomly searched potential nest sites for colonies, including rotting branches, tree 

stumps, under bark, and rock crevices (Heinze et al., 2003; Seifert, 2007). Nests were placed in plastic 

vials and brought to the laboratory to determine the colony size by counting the number of workers 

(two nests were excluded for the colony size analysis as workers were not counted in these nests). 

Colonies were subsequently stored in ethanol to investigate the worker body size. 

 The worker body size (maximum cephalic width, CW, and mesosoma length, ML; Seifert 2007) 

was investigated on mounted and dried workers. Six randomly selected workers per colony were 



measured, summing up to 318 individuals (Walmendinger Horn: N= 258, Hafelekar: N= 60). All 

measurements were made using a pin-holding stage, permitting full rotation around the X, Y, and Z axes, 

and a Wild M10 stereomicroscope equipped with a 1.6x plan-apochromatic objective at magnifications 

between 200-320x (see Gratiashvili et al., 2014). Mean measurement errors, determined by measuring a 

random subsample of 20 workers twice, were 0.0133 ± 0.004 mm for maximum cephalic width and 

0.0176 ± 0.007 mm for mesosoma length. All measurements were made blind to altitude by the same 

person (N.G.). 

 We used a linear mixed-effect model (lme function, R-paĐkage ͞Ŷlŵe͟Ϳ to eǆaŵiŶe the 

relationship between altitude and worker body size (CW or ML). To account for pseudo-replication 

problems, the ǀariaďle ͞ĐoloŶǇ͟ ;six workers per colony were used) was nested within the variable 

͞loĐalities͟ aŶd ǁas entered as a random variable in the model. We used the R-paĐkage ͞MuMIŶ͟ 

(r.squaredGLMM function) to calculate the marginal and conditional Pseudo-R2 values (R2
m and R

2
c, 

respectively, Nakagawa & Schielzeth, 2013). To examine the variation in colony size (number of workers 

per nest) with changing altitude, we used a generalized linear mixed model (glmmPQL function, R-

paĐkage ͞MA““͟Ϳ ǁith a PoissoŶ error distriďutioŶ. Because of overdispersion, the standard errors were 

corrected using a quasi-GLM model (Zuur et al., ϮϬϬ9Ϳ. The ǀariaďle ͞loĐalities͟ ǁas eŶtered as a raŶdoŵ 

variable as described above. All statistical analyses were performed and graphs generated with the 

software R 3.2.1 (R Development Core Team, 2015). All data in the text are given as mean ± 95% 

Confidence Interval (CI0.95). 

 

Results and Discussion   

 Maximum cephalic width and mesosoma length of L. acervorum workers varied between 0.71 

and 0.94 mm (mean: 0.82 ± 0.004) and between 0.91 and 1.29 mm (mean: 1.10 ± 0.006), respectively. 

Maximum cephalic width and mesosoma length were highly correlated (Spearman's rank correlation: n 



= 318, r = 0.74, P < 0.001). Because mean measurement errors were lower for cephalic width than for 

mesosoma length, only the analysis of cephalic width is reported in the following. However, the results 

are qualitatively identical for mesosoma length.  

 Head width increased significantly with altitude: workers were larger at high than low altitudes 

(t = 3.350, P = 0.001, R
2

m = 0.098 and R
2

c = 0.472; Fig 1.). While a similar pattern was found along 

latitudinal gradients in other studies (Heinze et al., 1999; Heinze et al., 2003; in ant assemblages: 

Cushman et al., 1993), our results differed from those of Geraghty et al. (2007), who did not find a 

relationship between body size and altitude across different ant species. The reason for this might be 

that Geraghty et al. (2007) did not take intraspecific variation in body size into account. The variation 

among ant species might have overshadowed the relation to altitude (Shelomi, 2012).   

 A larger body size can be advantageous under low temperature when foraging activity and food 

access are restricted: bigger workers have an increased starvation resistance (Cushman et al., 1993; 

Heinze et al., 2003). However, whether this (starvation resistance hypothesis) or other mechanisms (e.g. 

relaxation of competition, heat conservation hypothesis, see Blackburn et al., 1999; Heinze et al., 2003) 

explain the altitudinal clines in worker body size remains to be investigated.  

 Colony size varied between 12 and 282 workers per nest (mean: 72.54 ± 17.37) but did not 

increase with altitude (t = -1.589, P = 0.118; Fig 2.). It has been suggested that colony size increases 

moving from the tropics towards the temperate zone to buffer food shortage (Kaspari & Vargo, 1995). In 

rough climate, queens are able to survive longer in large compared to smaller colonies (Kaspari & Vargo, 

1995). Contrary to expectations, our data did not support this "fasting endurance hypothesis" (Kaspari & 

Vargo, 1995) but match previous findings in which no relationship was found (ants, latitude: Heinze et 

al., 2003; altitude: Geraghty et al., 2007; termites, latitude: Porter and Hawkins, 2001). Though our 

sample size is limited it appears that in L. acervorum, other factors might play a role for colony size, e.g. 

the size of available nest material (see also Heinze et al., 2003). In our study, colonies found in wood 



material (e.g. under bark, rotting branches) were larger (mean: 93.35 ± 32.43) than colonies found in 

rock material (e.g. rock crevices) (mean: 55.46 ± 16.50). Although we did not find a significant difference 

between both materials when incorporating these in the models (analyses not shown), eight of the 10 

biggest nests were found in wood.  

Despite our attempt to collect entire colonies from rock crevices and from wood material, we 

cannot exclude that a few workers escaped collection. Furthermore, colony life history traits, such as 

stage of development or queen number, could have confounded colony size pattern along altitude 

gradients. More data taking into account such potential bias as well as resource and weather 

fluctuations are needed to understand the factors associated with changes in colony size along altitude.   

 In conclusion, this study confirms that in the ant L. acervorum the body size of workers, but not 

the colony size increases with altitude. Whether this pattern is driven by starvation resistance or other 

mechanisms and to understand if worker body size and colony size are linked to colony survival rate 

remain open and interesting questions that need to be addressed. 
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Figure captions:  

 

Fig. 1  

Relationship between maximum cephalic width and altitude for workers of the ant Leptothorax 

acervorum. 318 workers (six individuals per colony) from 53 nests were measured. The line gives the 

relationship predicted by a linear mixed model (t = 3.350, P = 0.001). The grey area indicates the 95% 

confidence interval of the fitted linear function. 

 

Fig. 2  

Relationship between colony size (number of workers per colony) and altitude for the ant Leptothorax 

acervorum (n=51 nests; GLMM: t = -1.589, P = 0.118).  
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Abstract. The investigation of the ants began from the end of 80s of 19
th
 century in Georgia. In the 

investigation of Georgian ants have contributed Georgian and foreign scientists as well. According to K. 

Arnol'di, G. Dlussky, A. Forel, T. Jijilashvili, V. Karavaiev, N. Nasonov, M. Ruzsky, B. Seifert, A. 

Radchenko and G. Arakelian nowdays in Georgia are recorded 142 species of ants, which are united in 4 

subfamilies and in 35 genera. 

 

Key words: ants, species, Georgia 

 

Family Formicidae Latreille, 1809 

Subfamily Dolichoderinae Forel, 1878 

Genus Bothriomyrmex Emery, 1869 

1. B. communistus Santschi, 1919 

Distribution: E.G.: Gardabani, Rustavi (Jijilashvili, 1968); S.G.: Akhaldaba, Akhaltsikhe, 

Borjomi, Chobiskhevi, surroundings of Atskuri, surroundings of Dmanisi (Ruzsky, 1905; Jijilashvili, 1967a, 

1974a). 

 

2. B. meridionalis (Roger, 1863) 

Distribution: E.G.: Kvishkheti, Mtskheta, Tbilisi (Avchala) (Ruzsky, 1905). 

 

Genus Dolichoderus Lund, 1831 

3. D. quadripunctatus (Linnaeus, 1771) 

Syn.:  Dolichoderus unicolor Ruzs. 

Distribution: E.G.: Bolnisi,Grakali, grove along the riv. Iori, Kavtiskhevi, Lagodekhi Reserve, Mt. 

Kochalo, Rustavi, Sartichala, surroundings of Poladauri, Tbilisi (Mushtaidi Garden, surroundings of Tbilisi), 

Tsodoreti (Ruzsky, 1902, 1905; Jijilashvili, 1964b, 1967b, 1966, 1968, 1973, 1974a); W.G.: Batumi, 

Kutaisi, Senaki (Ruzsky, 1905, 1907; Jijilashvili, 1974b); S.G.: Adigeni, Akhaldaba, Akhaltsikhe, Aspindza, 

Baniskhevi, Borjomi, Daba, surroundings of Ota (Ruzsky, 1905; Jijilashvili, 1967a, 1974a).  

 

Genus Liometopum Mayr, 1861 

4. L. microcephalum (Panzer, 1798) 

Distribution: E.G.: surroundings of Tbilisi (Nasonov, 1889; Ruzsky, 1905; Jijilashvili, 1964b); 

W.G.: Baghdati (Ruzsky, 1905); S.G.: Zekari Pass (Ruzsky, 1905). 

 

Genus Tapinoma Foerster, 1850 

5. T. erraticum (Latreille, 1798) 

Syn.: Tapinoma nigerimum Nyl., Tapinoma tauridis Em., Tapinoma tauridis transcaucasicus 

Karaw. 

Distribution: E.G.: Ertatsminda, Grakali, Igoeti, Karsani, Kavtiskhevi, Kianeti, Kojori, Kvareli, 

Manglisi, Mt. Iaghluja, Patara lilo, Sadakhlo, Sartichala, Satskhenhesi, Shiraki (Kasristskali, Ole gorge, 

Pantishara gorge, Zilcha), Shulaveri, surroundings of Bolnisi, surroundings of Digomi, surroundings of Gori, 

surroundings of Jandara Lake, surroundings of Kumisi Lake, surroundings of Mtskheta, surroundings of 

Taribana, surroundings of Tetritskaro-Gokhnari, Tbilisi (Dendropark, Saburtalo, Shavnabada, surroundings 

of Turtle Lake, Tbilisi Sea, Tbilisi Botanical Garden, Vake Park, Vaziani), Tkviavi, Tsodoreti, Udabno, 

Vashlovani Reserve (Ruzsky, 1905; Jijilashvili, 1964a, 1964b, 1966, 1968, 1973, 1974a); W.G.: Anaklia, 

Batumi, Bichvinta Reserve, Chaladidi, Kodori gorge, Kutaisi, Ochamchire, Saghoria, Sataplia, surroundings 

of Alakhadze, surroundings of Lake Inkiti (Ruzsky, 1905, 1907; Jijilashvili, 1974b); S.G.: Abastumani, 
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Akhaldaba, Akhaltsikhe, Bakuriani, Borjomi, Daba, Dviri, Gomareti, Gujareti, Likani, Rustavi, surroundings 

of Adigeni, surroundings of Aspindza, surroundings of Sapara, surroundings of Trialeti, Tsaghveri, Tsalka, 

Vardzia (Ruzsky, 1905; Jijilashvili, 1967a, 1974a). 

 

6. T. karavaievi Emery, 1925 

Distribution: E.G.: Dedoplistskaro, Eldari Lowland, Gori, Igoeti, Kianeti, Lekistskali, Mt. 

Kvernaki, Patara Lilo, Saguramo, Samgori, Sartichala, surroundings of Bolnisi, surroundings of Digomi, 

surroundings of Iraga, surroundings of Lake Kumisi, Taribana, Tbilisi (Dendropark, Shavnabada, 

surroundings of Tbilisi Sea, surroundings of Turtle Lake, Tbilisi Botanical Garden, Varketili), Tetritskaro,  

Zedazeni (Jijilashvili, 1964 a, b, 1966, 1968, 1973, 1974a); S.G.: Adigeni, Aspindza, Bakuriani, 

Dmanisi,Goderdzi Pass, Gujareti, surroundings of Abastumani, surroundings of Atskuri, surroundings of  

Kariani, surroundings of Khertvisi, Vardzia (Jijilashvili, 1974a). 

 

Subfamily Formicinae Latreille, 1809 

Genus Camponotus Mayr, 1861 

Subgenus Camponotus Mayr, 1861 

7. C. (Camponotus) herculeanus (L., 1758) 

Distribution: E.G.: Shiraki, Tbilisi (Jijilashvili, 1964b, 1966); S.G.: Abastumani, Aspindza, 

Borjomi, Goderdzi Pass, Kokhtagora, Tskhratskaro, Zekari Pass (Ruzsky, 1905; Karavaiev, 1926; 

Jijilashvili, 1974a).  

 

8. C. (Camponotus) vagus (Scopoli, 1763) 

Distribution: E.G.: Kvishkheti, Surroundings of Tbilisi (Nasonov, 1889; Ruzsky, 1902; 

Jijilashvili, 1964b); W.G.: Abasha, Akhali Atoni, Batumi, Bichvinta, Kintrishi, Kobuleti, Kutaisi, Oni, Poti, 

Sokhumi (Ruzsky, 1905, 1907;  Karavaiev, 1926). 

 

Subgenus Colobopsis Mayr, 1861 

9. C. (Colobopsis) truncatus (Spinola, 1808) 

Distribution: E.G.: Kasristskali, Lagodekhi Reserve, Tbilisi (Mushtaidi Garden, Surroundings of 

Tbilisi) (Ruzsky, 1902; Jijilashvili, 1964b, 1966, 1967b); W.G.: Akhali Atoni, Bichvinta (Ruzsky, 1905, 

1907; Karavaiev, 1926); S.G.: Borjomi Park (Jijilashvili, 1967a). 

 

Subgenus Myrmentoma Forel, 1912 

10. C. (Myrmentoma) fallax (Nylander, 1856) 

Syn.: Camponotus ruzskyi Em. 

Distribution: E.G.: Kavtiskhevi, Nichbisi, Sartichala, Shiraki, Tbilisi (Mushtaidi Garden) (Ruzsky, 

1905; Jijilashvili, 1964a, b, 1966, 1968); W.G.: Anaklia, Grigoleti, Kutaisi, Menji, Nakalakevi, Ochamchire, 

Sakara, Zugdidi Botanical Garden (Jijilashvili, 1974b); S.G.: Tsaghveri (Jijilashvili, 1967a). 

 

11. C. (Myrmentoma) lateralis (Olivier, 1792) 

Distribution: E.G.: Bolnisi, Mtskheta, Vashlovani Reserve (Ruzsky, 1902, 1905; Karavaiev, 1926, 

Jijilashvili, 1964b, 1966, 1974a); W.G.: Akhali Atoni, Bichvinta, Kutaisi, Menji, Saghoria  (Ruzsky, 1905, 

1907; Karavaiev, 1926; Jijilashvili, 1974b). 

 

12. C. (Myrmentoma) piceus (Leach, 1825)  

Syn.:Camponotus atricolor Nyl., Camponotus merula Los. 

Distribution: E.G.: Dedoplistskaro, Grakali, Karsani, Kianeti, Kitsnisi, Kvishkheti, Lochini gorge, 

Manglisi, Mtskheta, Pantishara, Rustavi, Sakavre, Samgori, Tbilisi (Lisi Lake, Mtatsminda Park, 

Surroundings of Tbilisi Sea, Tbilisi Botanical Garden, Tbilisi Dendropark), Tkviavi (Ruzsky, 1902, 1905; 

Jijilashvili, 1964a, b, 1966, 1968, 1974a); W.G.: Batumi, Bichvinta Reserve, Oni, Sokhumi Botanical 

Garden (Ruzsky, 1905; Karavaiev, 1926; Jijilashvili, 1974b); S.G.: Abastumani, Adigeni, Akhaltsikhe, 

Aspindza, Atskuri, Borjomi, Khertvisi, Likani, Ota, Vardzia (Ruzsky, 1905; Jijilashvili, 1974a). 

 

Subgenus Tanaemyrmex Ashmead, 1905 

13. C. (Tanaemyrmex) aethiops (Latreille, 1798) 

Syn.: Camponotus glaber Em., Camponotus sylvaticoaethiops For., Camponotus sylvaticoides 

Dalla Tor. 
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Distribution: E.G.: Bolnisi, Dighomi, Eldari Lowland, Ertatsminda, Gardabani, Igoeti, Iraga,  

Karsani, Kaspi, Kavtiskhevi, Khachini, Kianeti, Kojori, Lagodekhi Reserve, Lekistskali, Mt. Iaghluja, 

Mtskheta, Pantishara gorge, Patara Lilo, Patara Shiraki, Shavnabada, Sadakhlo, Sagarejo, Sakavre, Samgori 

field, Samshvilde, Sartichala, Satskhenhesi, Shiraki (Kasristskali), Skra, Taribana, Tbilisi (Avchala, Lisi 

Lake, Mtatsminda Park, Mushtaidi Garden, Surroundings of Tbilisi sea, Tbilisi Botanical Garden), 

Tetritskaro, Tskneti, Vashlovani Reserve, Vaziani, Zedazeni (Ruzsky, 1905; Jijilashvili, 1964a, b, 1966, 

1967b, 1968, 1974a); W.G.: Asechka, Batumi, Bjinevi, Chakvi, Chiatura, Gumbra, Jvari, Kodori gorge 

(Ruzsky, 1905, 1907; Jijilashvili, 1974b); S.G.: Abastumani, Akhaldaba, Akhaltsikhe, Aspindza, Atskuri, 

Borjomi, Daba, Dmanisi,Goderdzi Pass, Gomareti, Likani, Machartskali, Mzetamze, Ota, Patara Tsemi, 

Tsaghveri, Vardzia, Zekari Pass (Ruzsky, 1905; Jijilashvili, 1967a, 1974a). 

 

14. C. (Tanaemyrmex) sylvaticus (Olivier, 1792) 

Distribution: W.G.: Chakvi (Ruzsky, 1905). 

 

15. C. (Tanaemyrmex) turkestanicus Emery, 1887 

Distribution: E.G.: Eldari Lowland (Pantishara gorge) (Jijilashvili, 1964a, b, 1966). 

 

Genus Cataglyphis Foerster, 1850 

16. C. aenescens (Nylander, 1849) 

Syn.: Cataglyphis (Monocombus) aenescens georgica Arn., Myrmecocystus cursor tancrei (For.) 

var. caspius Ruzs. 

Distribution: E.G.: Canyon Ole, Dedoplistskaro, Eldari Lowland, Gardabani, Gori, Igoeti, Karsani, 

Kasristskali, Kavtiskhevi, Kitsnisi, Lekistskali, Magharo, Mejvriskhevi, Mtskheta, Patara Lilo, Patara 

Shiraki, Samgori, Sartichala, Shavimta, Skra, Satskhenhesi, Surroundings of Tbilisi Sea, Taribana, Udabno, 

Vashlovani Reserve, Vaziani (Jijilashvili, 1964a, b, 1966, 1968; Arnol’di, 1968); S.G.: Akhalkalaki, 

Aspindza, Rustavi, Vardzia (Jijilashvili, 1974a).  

 

17. C.  nigripes Arnol’di, 1964  

Syn.: Myrmecocystus viaticus setipes var. turcomanica Em. 

Distribution: E.G.: Eldari Lowland, Gardabani, Kaltani gorge, Karsani, Lekistskali, Pantishara 

gorge, Shulaveri, Taribana, Tbilisi (Avchala, Saburtalo, Surroundings of Turtle Lake), Udabno, Vashlovani 

Reserve (Ruzsky, 1905; Arnol’di, 1964; Jijilashvili, 1964b, 1966, 1968). 

 

18. C. nodus (Brullé, 1833) 

Syn.: Cataglyphis nodus caucasicola Arn. 

Distribution: E.G.: Armazi gorge, Bolnisi, Canyon Ole, Dedoplisthkaro, Dighomi, Eldari 

Lowland, Gardabani, Kaltani gorge, Khachini, Kumisi, Lekistskali, Mt. Ialghuja, Pantishara gorge, Sadakhlo, 

Saguramo, Surroundings of Lisi Lake, Surroundings of Shulaveri Lake, Taribana, Tbilisi Botanical Garden, 

Vashlovani Reserve (Arnol’di, 1964; Jijilashvili, 1964b, 1966, 1968, 1974a). 

 

19. C. viaticus (Fabricius, 1787) 

Syn.: Myrmecocystus viaticus (Fabr.) desertorum For. 

Distribution: E.G.: Mtskheta, Surroundings of Tbilisi (Ruzsky, 1905). 

 

Genus Formica L., 1758 

20. F. aquilonia Yarrow, 1951  

Distribution: S.G.: Akhaltsikhe, Ota, Sapara, Tadzrisi (Jijilashvili, 1967a, 1974a).  

 

21. F. candida Smith, 1878 

Syn.: Formica transkaucasica Nason. 

Distribution: E.G.: Kazbegi, Tbilisi (Nasonov, 1889; Ruzsky, 1905). 

 

22. F. cinerea Mayr, 1853 

Syn.: Formica cinerea armenica Ruzs., Formica imitans Ruzs. 

Distribution: E.G.: Bolnisi, Dariali gorge, Dedoplistskaro, Ertatsminda, Gudamakari gorge, Iori 

gorge, Kakheti Region-without exact locality, Karsani, Kavtiskhevi, Kazreti, Khachini,  Khrami gorge,  
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Lagodekhi Reserve, Larsi, Luri, Manglisi, Mukhrani, Pasanauri, Pitareti, Poladauri, Rveli, Sartichala, 

Shulaveri, Tbilisi (Avchala, Mushtaidi Garden, Surroundings of the Tbilisi Sea), Tetritskaro, Tsereti 

(Ruzsky, 1905; Jijilashvili, 1964a, b, 1966, 1967b, 1968, 1974a); W.G.: Akhali Atoni, Anaklia, Anaria, 

Baghdati, Bank of Inkiti Lake, Batumi, Buknara, Bzipi gorge, Chakvi, Chanistskali gorge, Colkhic Reserve, 

Darcheli, Gagra, Ghalidzga gorge, Grigoreti, Gulripshi, Ingiri, Kobuleti, Kutaisi, Mt. Urta, Nakalakevi, 

Natanebi, Ochamchire, Pichora gorge, Poti, Supsa gorge, Surebi, Tsaishi, Tsalenjikha (Nasonov, 1889; 

Ruzsky, 1905; Jijilashvili, 1974b); S.G.: Abastumani, Akhaldaba, Aspindza, Bakuriani, Borjomi Park, Daba, 

Gomareti, Gorelovka, Gujareti, Gujaretistskali gorge, Khanchali Lake, Khertvisi, Machartskali, Tsaghveri, 

Tsalka, Vardzia (Ruzsky, 1905; Jijilashvili, 1967a, 1974a).  

 

23. F. cinereofusca Karavaiev, 1929  

Distribution: W.G.: Svaneti Region, without exact locality (Karavaiev, 1929). 

 

24. F. clara Forel, 1886 

Distribution: E.G.: surroundings of Tbilisi (Ruzsky, 1905). 

 

25. F. cunicularia Latreille, 1798 

Syn.: Formica (Serviformica) cunicularia glauca Ruzs., Formica (Serviformica) cunicularia 

fuscoides Dluss., Formica rufibarbis clara var. caucasica Ruzs. 

Distribution: E.G.: Adzvisi, Bolnisi, Canyon Ole, Dedoplistskaro, Dighomi, Ertatsminda, 

Gardabani, Grakali, Karsani, Kavtiskhevi, Kazreti, Khachini, Kianeti, Kiketi,  Kitsnisi, Kojori, Lagodekhi 

Reserve, Lochini gorge, Loshkineti, Luri, Magharo, Mejvriskhevi, Mukhrani, Sadakhlo, Saguramo, Sakavre, 

Samgori, Shavimta, Shulaveri, Skra, Taribana, Tbilisi (Mtatsminda Park, Surroundings of Tbilisi Sea, 

Surroundings of  Turtle Lake, Tbilisi Botanical Garden, Tbilisi Dendropark), Tetritskaro, Tskneti, Tsodoreti, 

Udzo, Varketili, Vaziani, Zedazeni (Jijilashvili, 1964a, b, 1966, 1967b, 1968); W.G.: Ajameti, Alakhadzi, 

Batumi Botanical Garden, Bichvinta Reserve, Bjinevi, Chakvistavi, Chalaburi, Chaladidi, Enguri gorge, 

Eshera, Gagra, Green Cape, Gumbra, Ingiri, Issue of riv. Rioni and Tekhuri, Khobi, Kobuleti, Kodori gorge, 

Menji, Nakalakevi, Natanebi, Ochamchire, Senaki, Surroundings of Inkiti Lake, Tsaishi, Tsalenjikha, 

Tskaltubo, Zestaponi, Zorveti, Zugdidi Botanical Garden (Jijilashvili, 1974b); S.G.: Abastumani, Akhaldaba, 

Akhalkalaki, Akhaltsikhe, Aspindza, Atskuri, Avralo, Bakuriani Botanical Garden, Baniskhevi, Bogdanovka, 

Borjomi (Borjomi Park), Chitakhevhesi, Daba, Dmanisi,Dviri, Goderdzi Pass, Gomareti, Gujareti, Kariani, 

Khanchali Lake, Likani, Mzetamze, Patara Tsemi, Saghamo Lake, Sakochao, Tadzrisi, Tandzia, Trialeti, 

Tsaghveri, Tsalka, Tsikhisjvari (Jijilashvili, 1967a, 1974a).  

 

26. F. fennica Seifert, 2000 

Distribution: E.G.: Shenako (Seifert, 2000). 

 

27. F. foreli Bondroit, 1918 

Syn.: Formica (Coptoformica) tamarae Dluss. 

Distribution: E.G.: Omalo (Dlussky, 1964); S.G.: Bakuriani, Gorelovka, Gujareti, Tsalka 

(Jijilashvili, 1967a, 1974a).  

 

28. F. fusca L., 1758 

Distribution: E.G.: Ertatsminda, Kavtiskhevi, Khrami gorge, Lagodekhi Reserve, Saguramo, 

Tetritskaro, Tkemlovani, Zedazeni (Jijilashvili, 1964a, b, 1967b, 1968, 1974a); W.G.: Chakvistavi, Kobuleti 

(Jijilashvili, 1974b); S.G.: Abastumani, Akhaldaba, Bakuriani, Goderdzi Pass, Gorelovka, Gujareti, 

Kokhtagora, Tsalka, Tskhratskaro, Zekari Pass (Karavaiev, 1926; Jijilashvili, 1967a, 1974a).  

 

29. F. georgica Seifert, 2002  

Distribution: E.G.: Barisakho, Kazbegi, Mtskheta, Omalo, Pasanauri, Shatili, Shenako (Seifert, 

2002). 

 

30. F. lemani Bondroit, 1917 

Distribution: S.G.: Bogdanovka, Khanchali Lake, Paravani Lake, Tabatskuri Lake, Tskhratskaro 

Pass (Jijilashvili, 1967a, 1974a).  
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31. F. picea Nylander, 1846 

Distribution: S.G.: Bakuriani, Bogdanovka, Khanchali Lake, Tabatskuri Lake, Tikmatashi Pass 

(Jijilashvili, 1967a, 1974a).  

 

32. F. pratensis Retzius, 1783  

Distribution: E.G.: Manglisi (Ruzsky, 1905);   S.G.: Abastumani (Ruzsky, 1905). 

 

33. F. rufa L., 1761  

Distribution: S.G.: Abastumani (Ruzsky, 1905).  

 

34. F. rufibarbis Fabricius, 1793 

Distribution: E.G.: Dedoplistskaro, Dighomi, Gardabani, Kazbegi, Manglisi, Mtskheta, Pasanauri, 

Rustavi, Sagarejo, Sakavre, Sartichala, Tbilisi (Ortachala, Surroundings of Tbilisi Sea, Tbilisi Botanical 

Garden), Tsereti, Udabno, Varketili (Ruzsky, 1905; Jijilashvili, 1964a, b, 1966, 1968, 1974a); W.G.: 

Ajameti, Bank of Inkiti Lake, Batumi, Bichvinta Reserve, Bjinevi, Chakvi, Kutaisi, Oni, Ozurgeti, Poti 

(Ruzsky, 1905, 1907; Jijilashvili, 1974b); S.G.: Abastumani, Adigeni, Arjevanidze forest, Aspindza, 

Bakuriani, Baniskhevi, Bogdanovka, Borjomi Park, Daba, Gujareti, Kimotesubani, Ota, Tadzrisi, Trialeti, 

Tsaghveri, Tsalka (Ruzsky, 1905; Jijilashvili, 1967a, 1974a).  

 

35. F. sanguinea Latreille, 1798 

Syn.: Formica clarior Ruzs. 

Distribution: E.G.: Dighomi, Ertatsminda, Igoeti, Iraga, Karsani, Kavtiskhevi, Kiketi, Kojori, 

Kvishkheti, Lagodekhi Reserve, Manglisi, Rustavi, Saguramo, Sakavre, Samshvilde, Surroundings of Gori, 

Tbilisi (Surroundings of  Turtle Lake), Tetritskaro, Tskneti, Velebi (Nasonov, 1884; Jijilashvili, 1964a, b, 

1966, 1967b, 1968, 1974a); W.G.: Akhali Atoni, Bichvinta, Eshera, Sokhumi (Ruzsky, 1905, 1907; 

Jijilashvili, 1974b); S.G.: Abastumani, Adigeni, Akhalkalaki, Akhaltsikhe, Aspindza, Bakuriani, Borjomi, 

Daba, Mzetamze, Ota, Sapara, Tadzrisi, Tba, Trialeti, Tsaghveri, Tsalka, Zekari Pass (Ruzsky, 1905; 

Jijilashvili, 1967a, 1974a).  

 

36. F. subpilosa  Ruzsky, 1902 

Distribution: E.G.: Bank of Jandara Lake, Dighomi, Gardabani, Kavtiskhevi, Kiketi, Lochini 

gorge, Mtskheta, Rustavi, Taribana, Tbilisi (Avchala, Samgori, Surroundings of  Tbilisi Sea) (Ruzsky, 1902, 

1905; Jijilashvili, 1964b, 1966, 1968). 

 

Genus Plagiolepis Mayr, 1861 

37. P. pallescens Forel, 1889 

Distribution: E.G.: surroundings of  Tbilisi (Ruzsky, 1905);  S.G.: Borjomi (Ruzsky, 1905). 

 

38. P. pygmaea (Latreille, 1798) 

Distribution: E.G.: Manglisi, Mtskheta, Tbilisi (Avchala, Mushtaidi Garden, surroundings of Lisi 

Lake; Tbilisi Botanical Garden) (Ruzsky, 1905); W.G.: Batumi, Oni, Tsesi (Ruzsky, 1905). 

 

Genus Polyergus Latreille, 1804 

39. P. rufescens (Latreille, 1798) 

Distribution: E.G.: Manglisi (Ruzsky, 1905); W.G.: Bjinevi (Jijilashvili, 1974b); S.G.: Borjomi, 

Daba, Tadzrisi, Vardzia (Ruzsky, 1905; Jijilashvili, 1967a, 1974a).  

 

Genus Proformica Ruzsky, 1902 

40. P. caucasea (Santschi, 1925) 

Distribution: E.G.: Tbilisi (Karavaiev, 1926). 

 

41. P. kobachidzei Arnol’di, 1968  

Distribution: E.G.: Zemo Omalo (Arnol’di, 1968). 

 

42. P. nasuta (Nylander, 1856) 

Distribution: E.G.: Canyon Ole, Eldari Lowland, Gori,  Karsani, Kavtiskhevi, Kobi, Lekistskali, 

Mt. Ialghuja, Mtskheta, Sartichala, Shulaveri, Surroundings of Gori, Surroundings of Gremi, Taribana, 
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Tbilisi (Mtatsminda, Mushtaidi Garden, Surroundings of Tbilisi Sea, Tbilisi Botanical Garden, Turtle Lake), 

Vashlovani Reserve (Ruzsky, 1905; Jijilashvili, 1964a, b, 1966, 1968, 1974a); W.G.: Batumi, Chakvi 

(Ruzsky, 1905); S.G.: Abastumani, Akhaltsikhe, Aspindza, Borjomi, Daba, Dviri, Rustavi, Tsaghveri, 

Vardzia (Ruzsky, 1905; Jijilashvili, 1967a, 1974a).  

 

43. P.  pilosiscapa Dlussky, 1969  

Distribution: W.G.: Surroundings of Skurhesi, Tsalenjikha (Dlussky, 1969; Jijilashvili, 1974b).  

 

Genus Lasius Fabricius, 1804 

Subgenus Cautolasius  Wilson, 1955 

44. L. (Cautolasius) flavus (Fabricius, 1782) 

Syn.: Lasius (Cautolasius) flavus (F.) var. fuscoides Ruzs., Lasius (Cautolasius) flavus (F.)  var. 

odoratus Ruzs. 

Distribution: E.G.: Bolnisi, Bukhurtkhevi-tskali gorge, Bursachili, Dedoplistskaro, Didi Lilo, 

Dighomi, Gokhnari, Iraga,  Kobi, Kojori, Lagodekhi Reserve, Larsi, Lekistskali, Lilo, Loshkineti, Manglisi, 

Mleta, Pantishara, Pasanauri, Sartichala, Satskhenhesi, Shiraki, Tbilisi (Surroundings of  Tbilisi Sea, Tbilisi 

Dendropark, Vaziani), Tetritskaro, Tkemlovani, Tskneti, Udabno (Ruzsky, 1905; Jijilashvili, 1964a, b, 

1967b, 1968, 1974a); W.G.: Kutaisi, Oni, Sokhumi, Surroundings of Skurhesi, Tsalenjikha (Ruzsky, 1905; 

Karavaiev, 1926; Jijilashvili, 1974b); S.G.: Abastumani, Atskuri, Avralo, Bakuriani, Bogdanovka, Borjomi, 

Goderdzi Pass, Gorelovka, Great and Minor Khanchali Lakes, Kariani, Paravani Lake, Tikmatashi Pass, 

Trialeti, Tsalka, Zekari Pass (Ruzsky, 1905; Jijilashvili, 1967a, Jijilashvili, 1974a).  

 

45. L. (Cautolasius) myops Forel, 1894 

Distribution: S.G.: Zekari Pass (Ruzsky, 1905). 

 

Subgenus Chthonolasius Ruzsky, 1912 

 

46. L. (Chthonolasius) bicornis (Foerster, 1850) 

Distribution: E.G.: Tbilisi (Seifert, 1988); W.G.: Ritsa Lake (Seifert, 1988); S.G.: Adigeni, 

Avralo, Baniskhevi, Gujaretistskali, Tsaghveri, Tsalka (Jijilashvili, 1967a, 1974a).  

 

47. L. (Chthonolasius) citrinus Emery, 1922  

Syn.: Lasius (Chthonolasius) affinis Schenck. 

Distribution: E.G.: Kazbegi, Kvishkheti (Ruzsky, 1905; Seifert, 1988, 1990)  S.G.: Borjomi, 

Kimotesubani (Ruzsky, 1905; Jijilashvili, 1967a). 

 

48. L. (Chthonolasius) distinguendus (Emery, 1916) 

Distribution: E.G.: Kavtiskhevi (Jijilashvili, 1964a, b). 

 

49. L. (Chthonolasius) mixtus (Nylander, 1846) 

Distribution: E.G.: Tbilisi (Ruzsky, 1905; Jijilashvili, 1964b). 

 

50. L. (Chthonolasius) rabaudi (Bondroit, 1917) 

Distribution: S.G.: Bogdanovka, Khanchali Lake (Jijilashvili, 1974a).  

 

51. L. (Chthonolasius) umbratus (Nylander, 1846) 

Distribution: E.G.: Tbilisi (Mushtaidi Garden) (Ruzsky, 1902; Jijilashvili, 1964b); S.G.: 

Bogdnovka, Borjomi, Daba, Khanchali Lake (Ruzsky, 1902, 1905; Jijilashvili, 1967a, 1974a).  

 

Subgenus Dendrolasius  Ruzsky, 1912 

52. L. (Dendrolasius) fuliginosus (Latreille, 1798) 

Distribution: E.G.: Bolnisi, Poladauri (Jijilashvili, 1974a)  S.G.: Borjomi (Borjomi Park, Borjomi 

Plateau), Tsaghveri (Ruzsky, 1905; Jijilashvili, 1967a, 1974a).  
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Subgenus Lasius Fabricius, 1804 

53. L. (Lasius) alienus (Foerster, 1850) 

Distribution: E.G.: Bank of Jandara Lake, Bolnisi, Bursachili, Gardabani, Grakali, Gudauri, 

Gveleti, Igoeti, Iraga, Kasristskali, Kavtiskhevi, Kazbegi, Kazreti, Khrami gorge, Kianeti, Kitsnisi, Kojori, 

Kvishkheti, Lagodekhi Reserve, Larsi, Lekistskali gorge, Luri, Manglisi, Mleta, Mtskheta, Nichbisi, 

Pantishara, Pasanauri, Poladauri, Saguramo, Sakavre, Samshvilde, Satskhenhesi, Shavimta, Shulaveri, 

Sighnaghi, Taribana, Tbilisi (Mushtaidi Garden, Tbilisi Botanical Garden), Tetritskaro, Tkemlovani, 

Tkviavi, Udabno, Zedazeni (Ruzsky, 1905; Jijilashvili, 1964a, b, 1966, 1967b, 1968, 1974a); W.G.: Abasha, 

Ajishesi, Akhali Atoni, Anaklia, Anaria, Baghdati, Batumi Botanical Garden, Bichvinta Reserve, Bjineti, 

Chakvi, Chaladidi, Chakvistskali, Eshera, Grigoreti, Ingiri, Inkiti Lake, Kakhaberi, Khobi, Kobuleti, Kutaisi, 

Lidzava, Menji, Nakalakebi, Natanebi, Ochamchire, Oni, Poti, Senaki, Sokhumi, Sviri, Tsaishi, Tsalenjikha, 

Tsesi, Zestaponi, Zugdidi Botanical Garden (Ruzsky, 1905; Karavaiev, 1926; Jijilashvili, 1974b); S.G.: 

Abastumani, Akhalkalaki, Akhaltsikhe, Aspindza, Avralo, Bakuriani, Bogdanovka, Borjomi, Dmanisi,  

Goderdzi Pass, Gogasheni, Kariani, Khanchali Lake, Ota, Paravani Lake, Sapara, Tabatskuri, Trialeti, 

Tsalka, Zekari Pass (Ruzsky, 1905; Jijilashvili, 1967a, 1974a).  

 

54. L. (Lasius) brunneus (Latreille, 1798) 

Distribution: E.G.: Bolnisi, Gardabani, Kianeti, Kiketi, Manglisi, Pasanauri (Ruzsky, 1905; 

Jijilashvili, 1968, 1974a); W.G.: Akhali Atoni, Baghdati, Bank of the riv. Rioni, Kutaisi, without exact 

locality, Poti, Sokhumi, Surebi, Tsaishi, Zugdidi (Ruzsky, 1905; Karavaiev, 1926; Jijilashvili, 1974b); S.G.: 

Akhaldaba, Aspindza, Bakuriani, Baniskhevi, Borjomi Park, Kimotesubani, Mzetamze, Ota, Tsaghveri, 

Tsalka, Trialeti, Vardzia, Zekari Pass (Jijilashvili, 1967a, 1974a).  

 

55. L. (Lasius) emarginatus (Olivier, 1792) 

Distribution: E.G.: Bolnisi, Ertatsminda, Igoeti, Kazreti, Khrami gorge, Kianeti, Lagodekhi 

Reserve, Manglisi, Poladauri, Saguramo, Samshvilde, Shavimta, Tetritskaro, Tskneti, Tsodoreti, Zedazeni, 

Zilcha (Jijilashvili, 1964a, b, 1966, 1967b, 1968, 1974a); W.G.: Anaklia, Asechka, Skurhesi, Batumi 

Botanical Garden, Bichvinta Reserve, Chakvi, bank of the riv. Chaladidi, without exact locaty, Chanistskali, 

Engurhesi, Ghalidzga gorge, Kakhaberi, Khobi, Kodori gorge, Lidzava, Natanebi, Ochamchire, Telman-

darcheli, Tkvarcheli, Tsalenjikha, Zestaponi, Zugdidi (Zugdididi Botanical Garden) (Ruzsky, 1905; 

Karavaiev, 1926; Jijilashvili, 1974b); S.G.: Abastumani, Adigeni, Akhaldaba, Akhaltsikhe, Aspindza, 

Baniskhevi, Bank of the riv. Borjomula without exact locality, Borjomi (Borjomi Park, Borjomi plateau), 

Daba, Gomareti, Kariani, Libani, Mzetamze, Patara Tsemi, Sapara, Tadzrisi, Tsaghveri, Vardzia (Ruzsky, 

1905; Jijilashvili, 1967a, 1974a).  

 

56. L. (Lasius) lasioides (Emery, 1869) 

Distribution: E.G.: Tbilisi (Avchala) (Ruzsky, 1905); W.G.: Alakhadzi, Anaklia, Asechka, Bank 

of Inkiti Lake, Bichvinta Reserve, Chakvistskali, Darcheli, Green Cape, Kakhaberi, Khelvachauri, Khobi, 

Kutaisi, Lidzava, Menji, Ochamchire, Senaki, Tsalenjikha, Tskaltubo, Zestaponi, Zovreti, Zugdidi 

(Jijilashvili, 1974b). 

 

57. L. (Lasius) niger (L., 1758) 

Distribution: E.G.: Gardabani, Grove across the riv. Iori, Manglisi, Sadakhlo, Sartichala, Tbilisi 

(Samgori field), Tetritskaro (Ruzsky, 1905; Jijilashvili, 1964b, 1966, 1968, 1974a); W.G.: Abasha, 

Alakhadzi, Anaklia, Bank of Inkiti Lake, Bichvinta Reserve, Chaladidi, Kakhaberi, Khobi, Khrami gorge, 

Kobuleti, Menji, Natanebi, Ochamchire, Poti, Senaki, Surroundings of Paliastomi Lake, Surroundings of Poti 

(Ruzsky, 1905, 1907; Jijilashvili, 1974b); S.G.: Bakuriani, Borjomi (Ruzsky, 1905; Jijilashvili, 1967a, 

1974a).  

 

58. L. (Lasius) obscuratus Stitz, 1930 

Distribution: E.G.: upper valleys of the rivers Alazani, Andiskoysu, Aragvi, Argun, Assa, Terek 

(Seifert, 1992). 

 

59. L. (Lasius) turcicus Santschi, 1921 

Distribution: E.G.: Tbilisi (Seifert, 1992). 
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Genus Lepisiota Santschi, 1926 

60. L. frauenfeldi (Mayr, 1855) 

Syn.: Lepisiota caucasica (Santschi, 1917) 

Distribution: E.G.: Eldari Lowland, Gardabani, Kaltani gorge, Pantishara gorge, Vashlovani 

Reserve (Jijilashvili, 1964b, 1966); W.G.: Baghdati, Kutaisi (Ruzsky, 1905, 1907). 

 

Genus Paratrechina Motschoulksy, 1863 

61. P. colchica Pisarski, 1960  

Distribution: W.G.: Achishesi, Batumi, Buknara, Ingiri, Kakhaberi, Kochi, Zugdidi Botanical 

Garden (Pisarski, 1960; Jijilashvili, 1974b). 

 

Genus Prenolepis Mayr, 1861 

62. P. nitens (Mayr, 1853) 

Distribution: W.G.: Batumi Botanical Garden, Kutaisi (Ruzsky, 1905, 1907; Jijilashvili, 1974b). 

 

Subfamily Myrmicinae Lepeletier de Saint-Fargeau, 1835 

Genus Aphaenogaster Mayr, 1853 

63. A. georgica Arnol’di, 1968  

Distribution: E.G.: Shiraki, without exact locality (Arnol’di, 1968); S.G.: Dmanisi (Arnol’di, 

1968).   

 

64. A. gibbosa (Latreille, 1798) 

Syn.: A. gibbosa muschtaidica Ruzs. 

Distribution: E.G.: Near to Davit Gareji monastery, surroundings of Kianeti, Tbilisi (Mushtaidi), 

Udabno (Ruzsky, 1905, Jijilashvili, 1964b, 1966, 1974a).  

 

65. A. kurdica Ruzsky, 1905 

Distribution: E.G.: Lagodekhi Reserve (Jijilashvili, 1967b); S.G.: Khrami gorge (Tsalka district), 

surroundings of Atskuri (Jijilashvili, 1974a). 

 

66. A. obsidiana (Mayr, 1861) 

Distribution: E.G.: Bursachili, Gudauri, Mleta, Pasanauri (Ruzsky, 1905); S.G.: Goderdzi Pass 

(Ruzsky, 1905; Jijilashvili, 1974a). 

 

67. A.  semipolita (Nylander, 1856) 

Distribution: W.G.: Batumi (Ruzsky, 1905). 

 

68. A.  splendida transcaucasica Karavaiev, 1926 

Distribution: E.G.: Shiraki (Canyon Ole) (Jijilashvili, 1964a, b, 1966). 

 

69. A. subterranea (Latreille, 1798) 

Distribution: E.G.: Algeti, Betania, Ertatsminda, Gardabani, Karsani, Kavtiskhevi, Kianeti,  

Kvishkheti, Lagodekhi Reserve, Saguramo, Shiraki-Shavimta, surroundings of Kazreti, surroundings of 

Tetritskaro, Tbilisi, Zedazeni (Ruzsky, 1902, 1905; Jijilashvili, 1964b, 1966, 1967b, 1968, 1973, 1974a); 

W.G.: Baghdati, Batumi (Batumi Botanical Garden, Green cape), Bichvinta Reserve, Chakvistavi, Colchic 

Reserve, Natanebi, Rioni, Sakara, Sataplia, Surebi, surroundings of Kutaisi, Sviri, Tsaishi, Tsalenjikha, 

Zugdidi Botanical Garden (Ruzsky, 1905, 1907; Jijilashvili, 1974b); S.G.: Abastumani, Akhaldaba, 

Akhaltsikhe, Borjomi Park, Dviri, Kimotesubani, Likani, surroundings of Chitakhevhesi, surroundings of 

Dmanisi, Tsaghveri, Tsalka, Zekari Pass (Ruzsky, 1905; Karavaiev, 1926; Jijilashvili, 1967a, 1974a). 

 

70. A. testaceopilosa (Lucas, 1849) 

Distribution: W.G.: Baghdati, Kutaisi (Ruzsky, 1905). 
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Genus Cardiocondyla Emery, 1869 

71. C. elegans Emery, 1869 

Distribution: E.G.: Mtskheta, Pantishara, Taribana, Tbilisi (Avchala, Lisi Lake, Mushtaidi Garden, 

Tbilisi Botanical Garden) (Ruzsky, 1902, 1905; Jijilashvili, 1964b, 1966); W.G.: Batumi, Ingiri, Poti, 

Telmani-Darcheli (Ruzsky, 1905, 1907; Jijilashvili, 1974b); S.G.: Abastumani, Akhaltsikhe, Borjomi 

(Ruzsky, 1905). 

 

72. C. sahlbegi Forel, 1913 

Distribution: E.G.: Diklo, Tbilisi (Seifert, 2003). 

 

73. C. stambuloffii Forel, 1892 

Syn.: Cardiocondyla bogdanovi Ruzs. 

Distribution: E.G.: Taribana (Jijilashvili, 1964a, b, 1966). 

 

Genus Crematogaster Lund, 1831 

Subgenus Crematogaster Lund, 1831 

74. C. (Crematogaster) laestrygon Emery, 1869 

Distribution: W.G.: Chakvi (Ruzsky, 1905). 

 

75. C. (Crematogaster) schmidti (Mayr, 1853) 

Distribution: E.G.: Bolnisi, Gardabani, Karsani, Kavtischevi, Kianeti, Khachini, Lagodekhi 

Reserve, Mtskheta, Nichbisi, Sadakhlo, Saguramo, Sighnaghi, surroundings of Poladauri, Taribana, Tbilisi 

(Avchala, Tbilisi Botanical Garden), Udabno, Vashlovani Reserve (Ruzsky, 1902, 1905; Jijilashvili, 1964b, 

1967b, 1966, 1968, 1973, 1974a); W.G.: Akhali Atoni, Anaklia, Batumi (Batumi Botanical Garden, Green 

cape), Bichvinta, Chakvi, Chaladidi, Eshera, Ingiri, Kakhaberi, Khobi, Kobuleti, Kodori gorge, Kutaisi, Poti, 

Rioni, Sakara, Senaki, Zugdidi Botanical Garden (Ruzsky, 1905, 1907; Karavaiev, 1926; Jijilashvili, 1974b); 

S.G.: Borjomi, surroundings of Chitakhevhesi, Zekari Pass (Ruzsky, 1905; Jijilashvili, 1967a, 1974a). 

 

76. C. (Crematogaster) scutellaris (Olivier, 1792) 

Distribution: W.G.: Batumi (Ruzsky, 1905). 

 

77. C. (Crematogaster) subdentata Mayr, 1877 

Distribution: E.G.: Igoeti, Kavtiskhevi, surroundings of Gori, surroundings of Lisi Lake, Taribana 

(Ruzsky, 1902, 1905; Jijilashvili, 1964b, 1966, 1968, 1973). 

 

Subgenus Orthocrema Santschi, 1918 

78. C. (Orthocrema) bogojawlenskii Ruzsky, 1905 

Syn.: Crematogaster (Crematogaster) kosti Ruzs. 

Distribution: E.G.: Tbilisi (Lisi Lake) (Ruzsky, 1905). 

 

79. C. (Orthocrema) sordidula (Nylander, 1849) 

Distribution: E.G.: Bolnisi, Poladauri, Ratevani, surroundings of Khachini, surroundings of 

Mtskheta, Tbilisi (Mtatsminda plateau, surroundings of Lisi Lake, surroundings of Turtle Lake) (Ruzsky, 

1905; Jijilashvili, 1964b, 1968, 1974a). 

 

Genus Harpagoxenus Forel, 1893 

80. H. sublaevis sublaevis caucasicus Armol’di, 1968  

Distribution: S.G.: Patara Themi, Tsaghveri (Jijilashvili, 1967a; Armol’di, 1968). 

 

Genus Leptothorax Mayr, 1855 

81. L. acervorum (Fabricius, 1793) 

Distribution: W.G.: Manglisi, riv. Rioni, without exact locality (Ruzsky, 1905); S.G.: Adigeni, 

Baniskhevi, Kimotesubani, Mzetamze, Sakochao, surroundings of Bakuriani, Tsaghveri, Tskhratskaro Pass, 

Zekari Pass (Ruzsky, 1905; Jijilashvili, 1967a, 1974a). 
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82. L. muscorum (Nylander, 1846) 

Distribution: E.G.: Kazbegi, Saguramo, Zedazeni (Ruzsky, 1905; Jijilashvili, 1968); S.G.: 

Adigeni, Aspindza, surroundings of Ota, Zekari Pass (Ruzsky, 1905; Jijilashvili, 1974a) 

 

83. L. scamni Ruzsky, 1905  

Distribution: S.G.: Abastumani (Ruzsky, 1905). 

 

Genus Manica Jurine, 1807 

84. M. rubida (Latreille, 1802) 

Distribution: E.G.: Manglisi, Tkemlovani (Jijilashvili, 1973, 1974a); W.G.: Chakvi, Mamisoni 

Pass (Ruzsky, 1905, 1907); S.G.: Abastumani, Akhaldaba, Bakuriani Botanical Garden, Bogdanovka, 

Borjomi Park, Ota, Patara Tsemi, Sapara, surroundings of Didi and Mtsire Khanchali Lakes, Tabatskuri,  

Tadzrisi, Tsaghveri, Zekari Pass (Ruzsky, 1902, 1905; Karavaiev, 1926; Jijilashvili, 1967a, 1974a). 

 

Genus Messor Forel, 1890 

85. M. caducus (Victor, 1839) 

Syn.: Messor caducus caucasicola Arn. 

Distribution: E.G.: Tbilisi (Arnol’di, 1977). 

 

86. M. incorruptus Kuznetsov-Ugamsky, 1929 

Syn.: Messor aegyptiacus var.  incorruptus Ruzs. 

Distribution: E.G.: Kojori, Tbilisi (Ruzsky, 1905); S.G.: Abastumani, Akhaltsikhe (Ruzsky, 

1905). 

 

87. M. melancholicus Arnol’di, 1977 

Distribution: E.G.: Eldari Lowland, Gardabani, Shiraki (Zilcha), surroundings of Dighomi, Tbilisi 

(Mtatsminda Park, Shavnabada, surroundings of Tbilisi, Tbilisi Botanical Garden) (Jijilashvili, 1964a, b, 

1968); S.G.: Aspindza, surroundings of Atskuri (Jijilashvili, 1974a). 

 

88. M. meridionalis (André, 1883) 

Distribution: E.G.: Eldari Lowland, Gardabani, Manglisi, Shiraki (Kasris-tskali), surroundings of 

Dighomi, Lekistskali, Mt. Iaghluja, Mtskheta, Pantishara, Patara Shiraki, Shulaveri, Rustavi, Taribana, 

Tbilisi (Mushtaidi Garden, surroundings of Lisi Lake, surroundings of Tbilisi Sea, Tbilisi Botanical Garden, 

Varketili),Vashlovani Reserve, Zilcha (Ruzsky, 1905; Jijilashvili, 1964b, 1966, 1968). 

 

89. M. structor (Latreille, 1798) 

Syn.: Messor rufitarsis (s. l.), Messor rufitarsis F., Messor clivorum Ruzs., Messor clivorum 

sevani Arn. 

Distribution: E.G.: Adzvisi, Bolnisi, Digomi, Eldari Lowland, Ertatsminda, Gamarjveba, 

Gardabani, Iraga, Gori, Ghoghasheni, Karsani, Kavtiskhevi, Kojori, Kvishkheti, Lagodekhi Reserve, 

Manglisi, Nichbisi, Saguramo, Sakavre, Shiraki (Kasristskali, Zilcha, Canyon Ole, Didi Shiraki), Sighnaghi, 

surroundings of Dighomi, surroundings of Iraga, surroundings of Lisi Lake, Shulaveri, surroundings of 

Satskhenhesi, Taribana, Tetritskaro, Udabno, Pantishara, Vashlovani Reserve, Tbilisi (Avchala, Krtsanisi, 

Mtatsminda Park, Mt. Shavnabada, Tbilisi Botanical Garden, Samgori field, surroundings of  Tbilisi Sea, 

surroundings of Turtle Lake), Tkemlovani, Zedazeni, Zilcha, (Ruzsky, 1905; Jijilashvili, 1964a, b, 1967b, 

1966, 1968, 1973, 1974a); W.G.: Akhali Atoni, Bank of riv. Choloburi without exact locality, Bichvinta 

reserve, Bjinevi, Chiatura, Rgani, Gumbra, Kodori gorge, Kvemo Sakara, surroundings of Zorveti, 

Tskaltubo, Vani, Zestaponi (Ruzsky 1905; Karavaiev, 1926; Jijilashvili, 1974b); S.G.: Abastumani, 

Akhaldaba, Akhalkalaki, Akhaltsikhe, Borjomi Park, Chitakhevhesi, Chobiskhevi, Daba, Dviri, Gujareti, 

Machartskali, Patara Tsemi, Sapara, Tsaghveri, Vardzia, Zekari Pass (Ruzsky, 1905; Karavaiev, 1926; 

Jijilashvili, 1967a, 1974a). 

 

Genus Monomorium Mayr, 1855 

90. M. dentigerum (Roger, 1862) 

Distribution: E.G.: Eldari Lowland, Lekistskali, Surroundings of Mingechauri, Taribana 

(Jijilashvili, 1964a, b, 1966). 
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91. M. pharaonis (Linnaeus, 1758) 

Distribution: E.G.: surroundings of Tbilisi (Ruzsky, 1905; Jijilashvili, 1964b); W.G.: Batumi 

(Ruzsky, 1905, 1907). 

 

92. M. salomonis (Linnaeus, 1758) 

Distribution: S.G.: Akhaltsikhe (Ruzsky, 1902, 1905).  

 

93. M. subopacum (Smith. F., 1858) 

Distribution: E.G.: Eldari Lowland, Lekistskali, Pantishara, surroundings of Mingechauri, 

Taribana, Vashlovani Reserve (Jijilashvili, 1964b, 1966). 

 

Genus Myrmecina Curtis, 1829 

94. M. graminicola (Latreille, 1802) 

Distribution: E.G.: Bolnisi, Kazreti, Kojori, Lagodekhi Reserve, surroundings of Ratevani, 

surroundings of Tetritskaro, Tbilisi (Mtatsminda Park), Tsodoreti (Jijilashvili, 1967b, 1968, 1974a); W.G.: 

Asechka, Batumi (Green cape), Bichvinta Reserve (Jijilashvili, 1974b); S.G.: Dmanisi, Khrami gorge, 

Tandzia (Jijilashvili, 1974a). 

 

Genus Myrmica Latreille, 1804 

95. M. caucasica Arnol’di, 1934  

Distribution: E.G.: Kavtiskhevi, Kojori, Mukhrani, Sartichala, surroundings of Iraga, Tbilisi 

Botanical Garden, Tetritskaro (Jijilashvili, 1964b, 1966, 1968, 1973, 1974a); W.G.: Ajameti, Alakhadze, 

Anaria, Kakhaberi, banks of the riv. Ghalidzga without exact locality, banks of the riv. Supsa, without exact 

locality, Batumi (Batumi Botanical Garden, Green cape), Bichvinta, Chaladidi, Colchic Reserve, Eshera, 

Gagra, Gumbra, Ingiri, Khelvachauri, Kodori gorge, Kutaisi, Kvemo Sakara, Natanebi, Ochamchire, Poti, 

Rioni, riv. Rioni basin, Saghoria, surroundings of Grigoreti, Tsaishi, Zestafoni, Zugdidi Botanical Garden 

(Ruzsky, 1905, 1907; Jijilashvili, 1974b);  S.G.: Akhaldaba, Arjevani forest, Bakuriani, Borjomi Park, Daba, 

Dmanisi, Gujareti, Kariani, Kimotesubani, Libani, Machartskali, Mzetamze, Patara Tadzrisi, Tba, 

Tikmatashi Pass, Tsaghveri, Tsemi (Jijilashvili, 1967a, 1974a). 

 

96. M. caucasicola Arnol’di, 1934  

Distribution: E.G.: Kiketi, surroundings of Samshvilde, Tetritskaro, (Jijilashvili, 1968, 1974a); 

S.G.: Adigeni, Aspindza, Borjomi, Ota, Patara Tsemi, Tadzrisi, Zekari Pass (Jijilashvili, 1967a, 1974a). 

 

97. M. georgica Seifert, 1987 

Distribution:  E.G.: Mtskheta, Tbilisi (Seifert, 1987). 

 

98. M. lacustris Ruzsky, 1905 

Syn.: Myrmica scabrinodis lobicornis Nyl. var. deplanata Em. 

Distribution: W.G.: Batumi, Oni (Ruzsky, 1905). 

 

99. M. lobicornis Nylander, 1846 

Distribution: E.G.: Bursachili, Gudauri, Gveleti, Kazbegi, surroundings of Patara Lilo, Tbilisi; 

(Mushtaidi Garden) (Ruzsky, 1902, 1905; Jijilashvili, 1964b, 1966, 1968); W.G.: riv. Rioni gorge without 

exact locality; S.G.: Abastumani, surroundings of Gomareti, Tikmatashi Pass, Tskhratskaro (Ruzsky, 1905; 

Jijilashvili, 1967a, 1974a). 

 

100. M. ravasinii Finzi, 1923 

Distribution: S.G.: Aspindza, Ota, Patara Tsemi, Tsaghveri, Zekari Pass (Jijilashvili, 1967a, 

1974a). 

 

101. M. rubra (Linnaeus, 1758) 

Syn.: Myrmica laevinodis Nyl. 

Distribution: E.G.: Loshkineti, Pasanauri (Ruzsky, 1905; Jijilashvili, 1973); W.G.: Eastern slope 

of Mt. Ajara, Oni, Ozurgeti (Ruzsky, 1905); S.G.: Abastumani, Bogdanovka, Borjomi, surroundings of 

Saghamo Lake, Zekari Pass (Ruzsky, 1905; Jijilashvili, 1974a). 
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102. M. ruginodis Nylander, 1846 

Distribution: E.G.: Algeti gorge, Bursachili, Gudamakari, Gudauri, Iraga,  Kiketi, Kitsnisi, Kojori, 

Larsi, Loshkineti, Pasanauri, Saguramo, Sakavre, Shindisi, surroundings of Tetritskaro, Tbilisi (Samgori 

field), Tkemlovani, Zedazeni (Ruzsky, 1905; Karavaiev, 1926; Jijilashvili, 1968, 1973, 1974a); W.G.: 

surroundings of Kutaisi, surroundings of Tkvarcheli, Tsalenjikha, Source of the riv. Rioni (Ruzsky, 1905; 

Jijilashvili, 1966, 1974b); S.G.: Abastumani (surroundings of Observatory), Bakuriani, Bogdanovka, 

Borjomi,  Dmanisi, Goderdzi Pass, Gujareti, Kariani, surroundings of Khanchali Lake, surroundings of 

Saghamo Lake, surroundings of Trialeti, Tabatskuri, Tsalka, Zekari Pass (Ruzsky, 1902, 1905; Karavaiev, 

1926; Jijilashvili, 1967a, 1974a). 

 

103. M. rugulosa Nylander, 1849 

Distribution: E.G.: Gardabani, Kavtiskhevi surroundings of Jandara Lake (Jijilashvili, 1964b, 

1968, 1973).  

 

104. M. scabrinodis Nylander, 1846 

Distribution: E.G.: Gardabani, Gudamakari, Dedoplistskaro, Kobi, Kvishkheti, Larsi, Manglisi, 

Mleta, Pasanauri, Rustavi, surroundings of Digomi, surroundings of Iraga, surroundings of Sathkhenhesi, 

Tbilisi (Mushtaidi Garden), Tetritskaro (Ruzsky, 1902, 1905; Jijilashvili, 1964b, 1966, 1968, 1974a); W.G.: 

Abasha, Katsoburi, riv. Rioni basin without exact locality (Ruzsky, 1905; Jijilashvili, 1974b); S.G.: 

Bakuriani, Borjomi Park, Dmanisi,Gujareti, Patara Tsemi, surroundings of Kariani, surroundings of Trialeti, 

Tsalka, Tskhratskaro, Vardzia, Zekari  Pass (Ruzsky, 1905; Jijilashvili, 1967a, 1974a). 

 

105. M. schencki Viereck, 1903 

Distribution: E.G.: Ertatsminda, Omalo, Sakavre, Shatili (Jijilashvili, 1973; Seifert, 2003). 

 

106. M. sulcinodis Nylander, 1846 

Distribution: E.G.: Gudauri, Igoeti, Loshkineti, Pasanauri (Ruzsky, 1905; Jijilashvili, 1973); S.G.: 

Gorelovka, North slope of Tskhratskaro, surroundings of Bogdanovka, surroundings of Khanchali Lake, 

Zekari Pass (Ruzsky, 1905; Jijilashvili, 1974a). 

 

107. M. turcica Santschi, 1931 

Distribution: E.G.: Mtskheta, Tbilisi (Seifert, 2002). 

 

Genus Myrmoxenus Ruzsky, 1902 

Subgenus Myrmoxenus Ruzsky, 1902 

108. M. (Myrmoxenus) tamarae (Arnol’di, 1968)  

Distribution: S.G.: Daba (Arnol’di, 1968). 

 

Genus Pheidole Westwood, 1839 

109. P. pallidula (Nylander, 1849) 

                Syn.: Pheidole pallidula orientalis Em. 

Distribution: E.G.: Ateni gorge, Bolnisi, Dedoplistskaro, Dighomi, Grakali, Igoeti, Kavtiskhevi, 

Khashuri, Kojori, Mtskheta, Pantishara, Ratevani, Sartichala, Shavnabada, Shiraki (Kasristskali, Zilcha, 

Canyon Ole), Shulaveri, surroundings of Jandara Lake, surroundings of Khachini, surroundings of Magharo, 

surroundings of Mingechauri, surroundings of Satskhenhesi, Taribana, Tbilisi (Avchala, Mtatsminda park, 

Mushtaidi Garden, Tbilisi Botanical Garden, surroundings of Lisi Lake, surroundings of Tbilisi Sea, 

Varketili), Vashlovani Reserve (Nasonov, 1889; Ruzsky, 1902, 1905; Jijilashvili, 1964b, 1966, 1968, 1973, 

1974a); W.G.: surroundings of Batumi, surroundings of Kutaisi (Ruzsky, 1905, 1907); S.G.: Abastumani, 

Akhaltsikhe, Aspindza, Atskuri, Borjomi, Daba, Khertvisi, Likani, surroundings of Rustavi, Tsaghveri, 

Vardzia (Nasonov, 1889; Ruzsky, 1905; Jijilashvili, 1967a, 1974a). 

 

Genus Solenopsis Westwood, 1840 

110. S. fugax (Latreille, 1798) 

Syn.: Solenopsis fugax orientalis Ruzs.; Solenopsis orbula Em. var. latroides Ruzs. 

Distribution: E.G.: Dedoflistskaro, Dusheti, Ertatsminda, Igoeti, Kavtiskhevi, Kazreti, Lagodekhi 

Reserve, Manglisi, Pasanauri, Shiraki (Kasristskali, Shavimta), surroundings of Bolnisi, surroundings of 

Digomi, Tbilisi (Samgori, Tbilisi Botanical Garden, Mtatsminda Park, surroundings of Patara Lilo, surro 
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undings of Tbilisi Sea, Varketili), Udabno, Vashlovani Reserve (Ruzsky, 1905; Jijilashvili, 1964b, 1966, 

1967b, 1968, 1973, 1974a); W.G.: Anaria, Batumi, Bichvinta, Chakvi, Ingiri, Kutaisi (Ruzsky, 1905, 1907; 

Karavaiev, 1926; Jijilashvili, 1974b); S.G.: Abastumani, along the bank of the riv. Borjomula, Aspindza, 

Atskuri, Chobiskhevi, Daba, Mzetamze, Sapara, surroundings of Dmanisi,Tadzrisi, Zekari Pass (Ruzsky, 

1905; Jijilashvili, 1967a, 1974a). 

 

111. S. ilinei Santschi, 1936 

Syn.: Solenopsis orbula oculata Karaw. 

Distribution: E.G.: Gardabani, Karsani, Shiraki (Kasristskali, Pantishara), surroundings of 

Dighomi, Tbilisi (Mtatsminda plateau, Tbilisi Botanical Garden) (Jijilashvili, 1964a, b, 1966, 1968). 

 

Genus Stenamma Westwood, 1839 

112. S. westwoodii Westwood, 1839 

Distribution: E.G.: Kojori, Saguramo, Zedazeni (Jijilashvili, 1968); S.G.: Bakuriani, Baniskhevi, 

Borjomi, Chitakhevhesi, Dmanisi, surroundings of Gomareti, Tsaghveri (Jijilashvili, 1967a, 1974a). 

 

Genus Strongylognathus Mayr, 1853 

113. S. rehbinderi Forel, 1904  

Distribution: W.G.: Akhali Atoni, Batumi, Bjinevi (Forel, 1904, Ruzsky, 1905, 1907; Jijilashvili, 

1974b). 

 

114. S. testaceus (Schenck, 1852) 

Distribution: E.G.: Tbilisi (Samgori) (Jijilashvili, 1964a, b, 1966); S.G.: Tsaghveri, Tsalka 

(Jijilashvili, 1967a, 1974a). 

 

Genus Temnothorax Mayr, 1861 

115. T. affinis (Mayr, 1855) 

Syn.: Leptothorax affinis Mayr 

Distribution: E.G.: Pasanauri, Tbilisi (Mushtaidi Garden) (Ruzsky, 1905; Jijilashvili, 1964b); 

W.G.: Baghdadi, Kodori gorge, Kutaisi (Ruzsky, 1905, 1907; Jijilashvili, 1974b). 

 

116. T. alpinus (Ruzsky, 1902) 

Distribution: W.G.: Mamisoni Pass (Ruzsky, 1905); E.G.: Gudauri (Ruzsky, 1905). 

 

117. T. brauneri (Ruzsky, 1905) 

Distribution: W.G.: Baghdati, Surebi (Ruzsky, 1905); S.G.: Zekari Pass (Ruzsky, 1905). 

 

118. T. corticalis (Schenck, 1852) 

Distribution: S.G.: Baniskhevi, Mzetamze, Tsaghveri (Jijilashvili, 1997a). 

 

119. T. exilis (Emery, 1869) 

Distribution: E.G.: Manglisi , Pasanauri  (Ruzsky, 1905). 

 

120. T. korbi (Emery, 1924)  

Distribution: E.G.: Karsani, Kojori, Nichbisi, surroundings of Gokhnari, Tbilisi (Mtatsminda Park, 

Tbilisi Botanical Garden), Tetritskaro (Jijilashvili, 1968, 1973, 1974a); S.G.: Tskhratskaro (Jijilashvili, 

1974a). 

 

121. T. melnikovi (Ruzsky, 1905) 

Distribution: S.G.: Akhaltsikhe, Sapara (Jijilashvili, 1974a). 

 

122. T. nadigi (Kutter, 1925) 

Syn.: Leptothorax caucasicus Arn. 

Distribution: E.G.: Kojori (Arnol’di, 1977). 
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123. T. nigriceps (Mayr, 1855) 

Distribution: E.G.: Manglisi (Ruzsky, 1905). 

 

124. T. nigritus (Emery, 1878) 

Distribution: W.G.: Batumi, Kutaisi, Oni (Ruzsky, 1905); S.G.: Zekari Pass  (Ruzsky, 1905). 

 

125. T. nylanderi (Foerster, 1850) 

Distribution: E.G.: Algeti, Bolnisi, Ertatsminda, Kojori, Khrami gorge, Lagodekhi Reserve, 

Manglisi, surroundings of Khachini, surroundings of Kianeti, Tetritskaro (Ruzsky, 1905; Jijilashvili, 1967b, 

1973, 1974a); S.G.: Abastumani, Akhaldaba, Akhaltsikhe, Baniskhevi, Borjomi Park, Chitakhevhesi, Daba, 

Dviri, Kariani, Mzetamze, surroundings of Gomareti, surroundings of Patara Dmanisi, surroundings of 

Sapara, Tsaghveri, Tskhratskaro, Zekari Pass (Ruzsky, 1905; Jijilashvili, 1967a, 1974a). 

 

126. T. parvulus (Schenck, 1852) 

Distribution: E.G.: Kavtiskhevi, Kiketi, Manglisi, Saguramo, Shulaveri, Tbilisi (Mtatsminda 

park), Tskneti, Tsodoreti, Zedazeni (Jijilashvili, 1964b, 1966, 1968). 

 

127. T. recedens (Nylander, 1856)  

Syn.: Leptothorax (Temnothorax) rogeri Em. 

Distribution: E.G.: surroundings of Mtskheta (Ruzsky, 1905; Jijilashvili, 1964b); W.G.: 

surroundings of  Kutaisi (Ruzsky, 1905, 1907); S.G.: Borjomi (Ruzsky, 1905). 

 

128. T. satunini (Ruzsky, 1902)  

Distribution: E.G.: Gardabani, Rustavi (Jijilashvili, 1968). 

 

129. T. tamarae (Radchenko, 1993) 

Distribution: S.G.: Tsaghveri (Radchenko, 1993). 

 

130. T. tuberum (Fabricius, 1775) 

Distribution: E.G.: Kavtiskhevi, surroundings of Bolnisi, Tbilisi (Mtatsminda plateau, Tbilisi 

Botanical Garden) (Jijilashvili, 1968, 1973, 1974a); W.G.: Akhali Atoni, Batumi  (Ruzsky, 1905). 

 

131. T. unifasciatus (Latreille, 1798) 

Syn.: Leptothorax tuberum unifasciatus (Latr.) var. anoplogynus Em. 

Distribution: E.G.: Kavtiskhevi, Kiketi, Lagodekhi Reserve, Manglisi, Poladauri, surroundings of 

Bolnisi, surroundings of Mtskheta, surroundings of Ratevani, surroundings of Tetritskaro, Zedazeni (Ruzsky, 

1905; Karavaev, 1926; Jijilashvili, 1964b, 1966, 1967b, 1968, 1974a); W.G.: Alakhadze, Anaklia, Asechka,  

Baghdati, Bichvinta, Bjinevi, Chakvistavi, Gagra, Khobi, Kutaisi, Lidzava, Poti, riv. Tekhura and Rioni, 

without exact locality,  Sakara, Senaki, surroundings of Achishesi, Tsaishi, Zugdidi Botanical Garden 

(Ruzsky, 1905, 1907; Karavaiev, 1926; Jijilashvili, 1974b); S.G.: Akhaldaba, Borjomi Park, Chitakhevhesi, 

Chobiskhevi, Daba, Kimotesubani, Tsaghveri, Zekari pass (Ruzsky, 1905; Jijilashvili, 1967a, 1974a). 

 

Genus Tetramorium Mayr, 1855 

132. T. caespitum (Linnaeus, 1758) 

Distribution: E.G.: Eldari Lowland, Dedoplistskaro, Dighomi, Dusheti, Ertatsminda, Gardabani, 

Gori, Gudamakari, Igoeti, Iraga, Karsani, Kavtiskhevi, Kazbegi, Kazreti, Khrami gorge, Kobi, Kojori, 

Lagodekhi Reserve, Larsi, Loshkineti, Magharo, Manglisi, Mleta, Mtskheta, Pasanauri, Patara Lilo, 

Poladauri, riv. Iori gorge, Rustavi, Sadakhlo, Saguramo, Samshvilde, Sartichala, Satskhenhesi, Shiraki 

(Canyon Ole, Kasris-tskali, Zilcha), Shulaveri, Skra, slopes of  Mt. Kvernaki, surroundings of Digomi, 

surroundings of Gori, surroundings of Kianeti, surroundings of Kumisi Lake, surroundings of Ratevani, 

surroundings of  Tandzia, surroundings of Tetritskaro,  Taribana, Tbilisi (Avchala, Dendropark, Lisi lake, 

Mtatsminda park, Mushtaidi Garden, Samgori, Shavnabada, surroundings of  Turtle Lake, surroundings of  

Tbilisi, surroundings of Tbilisi Sea, Tbilisi Botanical Garden, Varketili, Vaziani), Tiriponi field, Tkemlovani, 

Tkviavi, Udabno, Vashlovani Reserve, Zedazeni (Nasonov, 1889; Forel, 1904; Ruzsky, 1905; Jijilashvili, 

1964b, 1966, 1967b, 1968, 1973, 1974a); W.G.: Ajameti, Akhali Atoni, Alakhadze, Anaklia, Anaria, Bank 

of the riv. Chanistskali, Bank of the riv. Pichora,  Batumi, Bichvinta, Chakvi, Chaladidi, Darcheli, Eshera, 

Gagra, Gali, Grigoreti, Gumbra, Ingiri, Kakhaberi, Khelvachauri, Khobi, Kutaisi, Ochamchire, Poti, Sakara, 
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Sataplia, Surebi, surroundings of Achishesi, surroundings of Inkiti Lake, Sviri, Tsalenjikha, Zestafoni, 

Zugdidi Botanical Garden (Forel, 1904; Ruzsky, 1905, 1907; Jijilashvili, 1974b); S.G.: Abastumani, 

Adigeni, Akhalkalaki, Aspindza, Atskuri, Bakuriani, Borjomi, surroundings of Dmanisi,Goderdzi Pass, 

Kariani, Likani, Sapara, surroundings of Akhaltsikhe, surroundings of Bogdanovka, surroundings of 

Gorelovka, surroundings of  Ghoghasheni, surroundings of Khertvisi, Tsalka, Trialeti, Vardzia, Zekari Pass 

(Ruzsky, 1905; Jijilashvili, 1967a, 1974a). 

 

133. T. densopilosum Radchenko et Arakelian, 1990 

Distribution: W.G.: Ochamchire (Radchenko et Arakelian, 1990). 

 

134. T. ferox Ruzsky, 1903 

Distribution: E.G.: Gardabani, Kavtiskhevi, Sadakhlo, Sartichala, Shiraki (Kasristskali), Lochini 

gorge, Rustavi, Udabno, Tbilisi (Dendropark, Varketili, surroundings of Turtle Lake, surroundings of Tbilisi 

Sea) (Jijilashvili, 1964a, b, 1966, 1968); W.G.: Bichvinta, Gumbra, Ochamchire, surroundings of  Inkiti 

Lake (Jijilashvili, 1974b). 

 

135. T. forte Forel, 1904 

Syn.: Tetramorium taurocaucasicum Arn. 

Distribution: W.G.: Ajameti, Anaklia, Chakvistavi, Kobuleti, Sataplia, Vani, Zugdidi-Telmani 

(Ruzsky, 1905; Jijilashvili, 1974b). 

 

136. T. punicum (Smith, F., 1861) 

Distribution: E.G.: Tbilisi (Jijilashvili, 1964a, b, 1966). 

 

137. T. semilaeve André, 1883 

Distribution: E.G.: Gardabani, Iraga, Khrami gorge, Lochini gorge, Sadakhlo, Saguramo, 

Shulaveri, surroundings of Dighomi, surroundings of Gori, surroundings of Tetritskaro, Tbilisi (Mtatsminda 

park, surroundings of Lisi Lake, surroundings of Tbilisi Sea, Tbilisi Botanical Garden, Varketili), 

Vashlovani Reserve, Zedazeni (Ruzsky, 1905; Jijilashvili, 1964b, 1968, 1973, 1974a); W.G.: Ajameti, 

Anaklia, Anaria, Asechka, Batumi, Bichvinta, Chaladidi, Chiatura, Rgani, Sakara, Zestaponi (Ruzsky, 1905, 

1907; Jijilashvili, 1974b); S.G.: Akhaltsiche, Aspindza, Atskuri, Daba, Dviri, Mzetamze, Rustavi, 

surroundings of Adigeni, surroundings of Kariani, surroundings of Khertvisi, surroundings of Tsalka,  Tba, 

Tsaghveri (Jijilashvili, 1967a, 1974a). 

 

138. T. syriacum Emery, 1924 

Distribution: E.G.: Kavtiskhevi, Patara Lilo, Sadakhlo, Sartichala, Shiraki (Kasristskali, Ole 

gorge, Shavimta, Zilcha), Tbilisi (Dendropark, Mtatsminda park, Samgori, surroundings of Lisi Lake, 

surroundings of Tbilisi Sea, surroundings of  Turtle Lake, Varketili), Udabno (Jijilashvili, 1964a, b, 1966, 

1968). 

 

Subfamily Ponerinae Lepeletier de Saint-Fargeau, 1835 

Genus Cryptopone Emery, 1893 

139. C. ochracea (Mayr, 1855) 

Distribution: W.G.: Batumi (Jijilashvili, 1974b). 

 

Genus Hypoponera Santschi, 1938 

140. H. eduardi (Forel, 1894) 

Distribution: W.G.: Batumi, Chakvi, Chakvistavi (Jijilashvili, 1974b). 

 

Genus Pachycondyla Smith, F., 1858 

141. P. nigrita (Emery, 1895) 

Distribution: W.G.: Alachadze, Senaki (Jijilashvili, 1974b). 
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Genus Ponera Latreille, 1804 

142. P. coarctata (Latreille, 1802) 

Syn.: Ponera lucida Em. 

Distribution: E.G.: Gardabani, Karsani, Khrami gorge, Kojori, Lagodekhi Reserve, Shulaveri, 

Tbilisi (Mtatsminda plateau, Tbilisi Botanical Garden, Mushtaidi Garden), Tetritskaro (Ruzsky, 1905; 

Jijilashvili, 1964b, 1967b, 1966, 1968, 1974a); W.G.: Alakhadze, Asechka, Batumi, Bichvinta Reserve, 

Chakvistavi, Kutaisi, Ozurgeti (Ruzsky, 1902, 1905, 1907; Karavaiev, 1926; Jijilashvili, 1974b). S.G.: 

Surroundings of Dmanisi ( Jijilashvili, 1974a). 
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