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1  Native Range and Status in the United States  
Native Range 
From Fuller (2017): 

 

“The Ohrid trout is native to Ohrid Lake located in the Republic of Macedonia [on the border of 

Macedonia and Albania] in Europe (formerly Yugoslavia) (Robins et al. [1991]).” 

 

Status in the United States 
From Fuller (2017): 

 

“The Ohrid trout was stocked in Parvin Lake, Big Creek Reservoir, and Turquoise Lake in 

Colorado, in 1969 (Courtenay and Hensley [1979]; Wiltzius 1985; Courtenay et al. 1991), seven 

lakes in northern Minnesota, including Strawberry Lake, Chester Lake, and Big Trout Lake 

(MacCrimmon and Campbell 1969; Stroud 1969; Courtenay and Hensley [1979]; Radonski et al. 

1984); an unspecified locality in Montana (Courtenay et al. 1991); Watauga Reservoir (= Ripshin 
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Lake) (Courtenay and Hensley [1979]; Etnier and Starnes 1993) and South Holston Reservoir 

(Starnes, personal communication), Tennessee; and a few reservoirs in Wyoming, including Viva 

Naughton Reservoir on the Green River, lakes near Casper, and the North Platte River 

(MacCrimmon and Campbell 1969; Courtenay and Hensley [1979]; Courtenay et al. 1991; 

Hubert 1994; Wyoming Game and Fish, Fish Division 1997).” 

 

“Introductions into most of these states failed. Repeatedly stocked in Tennessee with no evidence 

of reproduction yet (Etnier and Starnes 1993). Courtenay and Hensley ([1979]) report that even 

though there has been no reproduction, spawning has been observed in Tennessee.” 

 

Fuller (2018) shows an established population of S. letnica at Pathfinder Reservoir in Natrona 

County, Wyoming. 

 

Means of Introduction into the United States 
From Fuller (2017): 

 

“The Ohrid trout was brought into the United States by the U.S. Fish and Wildlife Service and 

shipped to a federal hatchery in Iowa and a state hatchery in Minnesota (Courtenay and Hensley 

[1979]). In 1965, eggs from Yugoslavia were hatched in the United States; young fish were 

released into several small lakes in northern Minnesota in 1968 and 1969 (Stroud 1969). Ohrid 

trout have been stocked in Tennessee since 1971 (Etnier and Starnes 1993). The species was first 

stocked in Colorado in 1969 (Wiltzius 1985).” 

 

Remarks 

From Delling (2010): 

 

“Salmo letnica is often subdivided into three or four subspecies (Stefanovic, 1948; Poljakov et 

al., 1958) and opinions on their relationship and distinctiveness towards each other and other 

Balkan Salmo species varies considerably (e. g., S. Karaman, 1957; M. Karaman 1966; Soric, 

1990; Sušnik et al., 2007).” 

 

From Crivelli (2006): 

 

“Taxonomy needs to be confirmed using molecular data. There is also little information on 

abundance, trend and threats.” 

 

2  Biology and Ecology  
Taxonomic Hierarchy and Taxonomic Standing 
From ITIS (2017): 

 

“Kingdom Animalia   

    Subkingdom Bilateria    

       Infrakingdom Deuterostomia    

          Phylum Chordata   
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             Subphylum Vertebrata   

                Infraphylum Gnathostomata    

                   Superclass Actinopterygii   

                      Class Teleostei    

                         Superorder Protacanthopterygii    

                            Order Salmoniformes   

                               Family Salmonidae   

                                  Subfamily Salmoninae    

                                     Genus Salmo   

                                        Species Salmo letnica (Karaman, 1924)” 

 

“Current Standing: valid” 

 

Size, Weight, and Age Range 
From Froese and Pauly (2017): 

 

“Max length : 76.0 cm TL male/unsexed; [Crawford 1993]; max. published weight: 6.5 kg 

[International Game Fish Association 1991]” 

 

Environment 
From Froese and Pauly (2017): 

 

“Freshwater; benthopelagic.” 

 

From Crivelli (2006): 

 

“It lives at depths of 60–80 m within the lake.” 

 

Climate/Range 
From Froese and Pauly (2017): 

 

“Temperate; 42°N - 40°N, 20°E - 21°E” 

 

Distribution Outside the United States 
Native 
From Fuller (2017): 

 

“The Ohrid trout is native to Ohrid Lake located in the Republic of Macedonia [on the border of 

Macedonia and Albania] in Europe (formerly Yugoslavia) (Robins et al. [1991]).” 

 

  



 

4 

 

Introduced 
From Simonović et al. (2015): 

 

“[…] Lake Ohrid trout, Salmo letnica (Karaman, 1924), was heavily and repeatedly stocked from 

a hatchery into the Vlasina Lake in Southern Serbia in 1950s and 1960s […] (Janković and 

Raspopović 1960).” 

 

No information was found on the current status of S. letnica in Vlasina Lake to confirm 

establishment. 

 

From Perdikaris et al. (2010): 

 

“The Pestani trout Salmo letnica (Karaman, 1924) has been introduced into Lake Prespes 

[Greece] (Crivelli et al. 1997).” 

 

Perdikaris et al. (2010) report that establishment was unsuccessful for S. letnica introduced into 

Greece. 

 

Means of Introduction Outside the United States 
From Simonović et al. (2015): 

 

“[…] for commercial fishing purposes (Janković and Raspopović 1960).” 

 

Short Description 
From Froese and Pauly (2017): 

 

“Distinguished from all its congeners in Balkan Peninsula by the combination of the following 

characters: lacustrine; size reaches up to at least 60 cm SL; in large adults, head and body 

silvery, with black spots, especially in upper part, red spots (when present) mainly along lateral 

line; flesh pinkish. Can be diagnosed from at least Salmo balcanicus and Salmo aphelios by its 

osteological characters [Kottelat and Freyhof 2007].” 

 

Biology 
From Froese and Pauly (2017): 

 

“Inhabits lakes. Juveniles feed on zooplankton. Adults prey on zooplankton and fish, mainly 

Alburnus scoranza. Attains first sexual maturity at 5-6 years. Spawns in January-February in 

littoral and sublittoral areas [Kottelat and Freyhof 2007]. Threatened by habitat destruction, 

overfishing and introduction of new species [Crivelli 1996].” 

 

“A single spawner [Jordanova 2004].” 
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Human Uses 

From Froese and Pauly (2017): 

 

“Fisheries: commercial; aquaculture: commercial; gamefish: yes” 

 

Diseases 

From Stojanovski et al. (1998): 

 

“In the period from April, 1995 to March, 1996, 131 specimens of the Ohrid trout (Salmo letnica, 

Karaman) 1924 from the Macedonian part of Lake Ohrid were examined parasitologically. A 

total of 99 fishes (75.57%) were found to be infected. The presence of 6 parasite species: 

Diclybothrium sp., Eubothrium crassum, Eubothrium salvelini, Cyathocephalus truncatus, 

Proteocephalus neglectus and Pomphorhynchus laevis.” 

 

Strona et al. (2013) report Salmo letnica as a host for the parasites Raphidascaris acus and 

Cystidicoloides ephemeridarum. 

 

From Cirkovic et al. (2010): 

 

“In natural waters whirling disease [infection with Myxobolus encephalicus] is described by 

Hristovski and Stojanovski (2005) in […] the Ohrid trout (Salmo letnica).” 

 

Ziętara et al. (2010) report Salmo letnica as a host for the parasites Gyrodactylus salaris and 

Gyrodactylus derjavinoides. 

 

Infection with Gyrodactylus salaris is OIE-reportable. 

 

Threat to Humans 

From Froese and Pauly (2017): 

 

“Harmless” 

 

3  Impacts of Introductions 
From Fuller (2017): 

 

“Impact of Introduction: Unknown.” 

 

From Perdikaris et al. (2010): 

 

“[…] the main problem is the risk of hybridization with the native Prespa trout Salmo 

peristericus Karaman, 1938.” 
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From Zenetos et al. (2009): 

 

“[…] the introduction of Salmo trutta and Salmo letnica to Greek freshwaters (where different 

Salmo species exist) has resulted in harmful hybridizations that may prove detrimental to the 

native trout species in the long term (Crivelli et al., 1997; Economou et al., [2007]).” 

 

4  Global Distribution 
 

Figure 1. Known global distribution of Salmo letnica, reported from Serbia and Macedonia. Map 

from GBIF Secretariat (2017). The current status of Serbian populations of S. letnica are 

unknown, so these occurrences were not included in the climate matching analysis. Locations 

reported by GBIF Secretariat (2017) in North America are not shown and were not included in 

the climate matching analysis because they do not represent established populations (Fuller 

2018). 
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5  Distribution Within the United States 
 

 
Figure 2. Known U.S. distribution of S. letnica. Map from Fuller (2018). According to the 

occurrence details provided by Fuller (2018), the only established population is at Pathfinder 

Reservoir in Natrona County, Wyoming, highlighted in yellow. All other locations represent 

failed populations and were not included in the climate matching analysis. 

 

6  Climate Matching 
Summary of Climate Matching Analysis 
The climate match (Sanders et al. 2014; 16 climate variables; Euclidean Distance) was high in 

parts of the Rocky Mountains, particularly around Montana and Wyoming. The climate match 

was medium over much of the remainder of the Interior West, as well as along the Cascade 

Range in the Pacific Northwest, and in the coastal Northeast. The climate match was low in the 

Southeast, Southwest, Mid-Atlantic, southern Midwest, and interior Northeast regions, as well as 

on the Olympic Peninsula of Washington. Climate 6 score indicated that the contiguous U.S. has 

a high climate match overall. Scores of 0.103 and greater are classified as high matches; 

Climate6 score for S. letnica was 0.171. 
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Figure 3. RAMP (Sanders et al. 2014) source map showing weather stations selected as source 

locations (red; Albania, Macedonia, Greece, and the State of Wyoming) and non-source 

locations (gray) for S. letnica climate matching. Source locations from GBIF Secretariat (2017) 

and Fuller (2018). Red source locations represent climate stations within 100 km of reported 

observations of S. letnica, rather than precise occurrence locations. 
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Figure 4. Map of RAMP (Sanders et al. 2014) climate matches for S. letnica in the contiguous 

United States based on source locations reported by GBIF Secretariat (2017) and Fuller (2018). 

0=Lowest match, 10=Highest match. Counts of climate match scores are tabulated on the left. 

 

The “High”, “Medium”, and “Low” climate match categories are based on the following table: 

 

Climate 6: Proportion of 

(Sum of Climate Scores 6-10) / (Sum of total Climate Scores) 

Climate Match 

Category 

0.000<X<0.005 Low 

0.005<X<0.103 Medium 

≥0.103 High 

 

7  Certainty of Assessment 
Information is available on the biology, ecology, and distribution of Salmo letnica, although 

information is not abundant on any of these topics. The impacts of introduction of S. letnica do 

not appear to be well-studied, and there is a lack of published data to support claims of harmful 

hybridization with native or other introduced species. Certainty of this assessment is low. 
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8  Risk Assessment 
Summary of Risk to the Contiguous United States 
Ohrid Trout (Salmo letnica) is a salmonid species native to Ohrid Lake in Macedonia. This 

species has been stocked in U.S. waters as a game fish many times, but establishment has 

occurred in only one location in Wyoming. S. letnica is fished both commercially and as a 

gamefish. Multiple authors express uncertainty over the taxonomy of S. letnica, and also report 

concerns over hybridization of introduced S. letnica with native or other introduced salmonids. 

However, data are lacking in the published literature to support claims of harm from S. letnica 

hybrids. S. letnica can be infected by multiple parasites, including Gyrodactylus salaris, the 

etiological agent of an OIE-reportable disease. Climate match to the contiguous U.S. is high. 

Because of the lack of clarity on the impacts of introduction, overall risk posed by S. letnica is 

uncertain. 

 

Assessment Elements 
 History of Invasiveness: None Documented 

 Climate Match: High 

 Certainty of Assessment: Low 

 Remarks/Important additional information: Susceptible to infection with 

Gyrodactylus salaris, an OIE-reportable disease. 

 Overall Risk Assessment Category: Uncertain 
 

9  References 
Note: The following references were accessed for this ERSS.  References cited within 

quoted text but not accessed are included below in Section 10. 
 

Cirkovic, M., N. Milosevic, M. Markovic, and A. Potkonjak. 2010. Brain myxoboliasis of 

common carp. Bulgarian Journal of Agricultural Science 16(3):263-265. 

 

Crivelli, A. J. 2006. Salmo letnica. The IUCN Red List of Threatened Species 2006: 

e.T19858A9039230. Available: http://www.iucnredlist.org/details/19858/0. (October 

2017). 

 

Delling, B. 2010. Diversity of western and southern Balkan trouts, with the description of a new 

species from the Louros River, Greece (Teleostei: Salmonidae). Ichthyological 

Exploration of Freshwaters 21(4):331-344. 

 

Froese, R., and D. Pauly, editors. 2017. Salmo letnica (Karaman, 1924). FishBase. Available: 

http://www.fishbase.se/summary/Salmo-letnica.html. (October 2017). 

 

Fuller, P. 2017, 2018. Salmo letnica (Karaman, 1924). In Nonindigenous Aquatic Species 

Database. U.S. Geological Survey, Gainesville, Florida. Available: 

https://nas.er.usgs.gov/queries/FactSheet.aspx?SpeciesID=925. (October 2017, May 

2018). 



 

11 

 

 

GBIF Secretariat. 2017. GBIF backbone taxonomy: Salmo letnica (Karaman, 1924). Global 

Biodiversity Information Facility, Copenhagen. Available: 

https://www.gbif.org/species/2351552. (October 2017). 

 

ITIS (Integrated Taxonomic Information System). 2017. Salmo letnica (Karaman, 1924). 

Integrated Taxonomic Information System, Reston, Virginia. Available: 

https://www.itis.gov/servlet/SingleRpt/SingleRpt?search_topic=TSN&search_value=161

998#null. (October 2017). 

 

Perdikaris, C., E. Gouva, and I. Paschos. 2010. Alien fish and crayfish species in Hellenic 

freshwaters and aquaculture. Reviews in Aquaculture 2:111-120. 

 

Sanders, S., C. Castiglione, and M. Hoff. 2014. Risk Assessment Mapping Program: RAMP. 

U.S. Fish & Wildlife Service. 

 

Simonović, P., Z. Vidović, A. Tošić, D. Škraba, J. Čanak-Atlagić, and V. Nikolić. 2015. Risks to 

stocks of native trout of the genus Salmo (Actinopterygii: Salmoniformes: Salmonidae) 

of Serbia and management for their recovery. Acta Ichthyologica et Piscatoria 45(2):161-

173. 

 

Stojanovski, S., Z. Kulisic, P. Cakic, N. Hristovski, and M. Hristovski. 1998. Parasitofauna of 

the Ohrid trout (Salmo letnica Karaman, 1924) from Lake Ohrid (Macedonia). Acta 

Veterinaria 48:357-365. 

 

Strona, G., M. L. D. Palomares, N. Bailly, P. Galli, and K. D. Lafferty. 2013. Host range, host 

ecology, and distribution of more than 11800 fish parasite species. Ecology 94(2):544. 

Ecological Archives E094-045. 

 

Zenetos, A., M.-A. Pancucci-Papadopoulou, S. Zogaris, E. Papastergiadou, L. Vardakas, K. 

Aligizaki, and A. N. Economou. 2009. Aquatic alien species in Greece (2009): tracking 

sources, patterns and effects on the ecosystem. Journal of Biological Research-

Thessaloniki 12:135-172. 

 

Ziętara, M. S., M. Rokicka, S. Stojanovski, and J. Lumme. 2010. Acta Parasitologica 55(1):20-

28. 

 

10  References Quoted But Not Accessed 
Note: The following references are cited within quoted text within this ERSS, but were not 

accessed for its preparation.  They are included here to provide the reader with more 

information. 

 

Courtenay, W. R., Jr., and D. A. Hensley. 1979. Survey of introduced non-native fishes, phase I 

report. Introduced exotic fishes in North America: status 1979. Report submitted to 

National Fishery Research Laboratory, U.S. Fish and Wildlife Service, Gainesville, 

Florida. 



 

12 

 

 

Courtenay, W. R., Jr., D. P. Jennings, and J. D. Williams. 1991. Appendix 2: exotic fishes. Pages 

97-107 in C. R. Robins, R. M. Bailey, C. E. Bond, J. R. Brooker, E. A. Lachner, R. N. 

Lea, and W. B. Scott. Common and scientific names of fishes from the United States and 

Canada, 5th edition. American Fisheries Society Special Publication 20. American 

Fisheries Society, Bethesda, Maryland. 

 

Crawford, R. 1993. World record game fishes 1993. The International Game Fish Association, 

Pompano Beach, Florida. 

 

Crivelli, A. J. 1996. The freshwater fish endemic to the Mediterranean region. An action plan for 

their conservation. Tour du Valat Publication, Arles, France. 

 

Crivelli, A. J., G. Catsadorakis, M. Malakou, and E. Rosecchi. 1997. Fish and fisheries of the 

Prespa lakes. Hydrobiologia 351:107-125. 

 

Economou, A. N., S. Zogaris, S. Giakoumi, Y. Chatzinikolaou, D. Kommatas, N. Koutsikos, L. 

Vardakas, V. Tachos, U. Dussling, and K. Blasel. 2007. Development of a 

multiparametric index for the assessment of the ecological status of upland rivers. 

Technical report. HCMR, Athens. 

 

Etnier, D. A., and W. C. Starnes. 1993. The fishes of Tennessee. University of Tennessee Press, 

Knoxville, Tennessee. 

 

Hristovski, M., and S. Stojanovski. 2005. Biologoja odgleduvanje i bolesti na ribite. Nacionalen 

forum za zastita na zivotnite na Makedonija, Cetis Print, Skopje. 

 

Hubert, W. 1994. Exotic fish. Pages 158-174 in T. L. Parrish, and S. H. Anderson, editors. 

Exotic species manual. Wyoming Game and Fish Department, Laramie, Wyoming. 

 

International Game Fish Association. 1991. World record game fishes. International Game Fish 

Association, Florida. 

 

Janković, D., and M. Raspopović. 1960. Ohridska pastrmka (Salmo letnica typicus K.) pod 

promenjenim uslovima u Vlasinskom baražnom jezeru. [Lake Ohrid trout (Salmo letnica 

typicus K.) under the altered conditions in the Vlasina reservoir.] Arhiv Bioloških Nauka 

12(3-4):117-122. (In Serbian.) 

 

Jordanova, M. 2004. The liver in female Salmo letnica Kar. (Teleostei, Salmonidae) during the 

reproductive cycle: a microscopic study of the natural population of Lake Ohrid. Doctoral 

thesis. University St. Kiril and Metodij, Faculty of Natural Sciences and Mathematics, 

Institute of Biology, Skopje, Macedonia.  

 

Karaman, M. S. 1966. Beitrag zur Kenntnis der Salmoniden Südeuropas. [Contributions to our 

knowledge of the salmonid fishes of south Europe.] Hydrobiologia 28(1):1-41. 

 



 

13 

 

Karaman, S. L. 1957. The Radika River trout. Folia Balcanica 1:57-70. 

 

Kottelat, M., and J. Freyhof. 2007. Handbook of European freshwater fishes. Publications 

Kottelat, Cornol and Freyhof, Berlin. 

 

MacCrimmon, H. R., and J. S. Campbell. 1969. World distribution of brook trout, Salvelinus 

fontinalis. Journal of the Fisheries Research Board of Canada 26:1699-1725. 

 

Poljakov, G. D., N. D. Filippi, and Kozma Basho. 1958. Peshquit e Shoiprise. Universiteit 

Shteteror i Tirans, Tirana, Albania. 

 

Radonski, G. C., N. S. Prosser, R. G. Martin, and R. H. Stroud. 1984. Exotic fishes and sport 

fishing. Pages 313-321 in W. R. Courtenay, Jr., and J. R. Stauffer, editors. Distribution, 

biology and management of exotic fishes. Johns Hopkins University Press, Baltimore, 

Maryland. 

 

Robins, C. R., R. M. Bailey, C. E. Bond, J. R. Brooker, E. A. Lachner, R. N. Lea, and W. B. 

Scott. 1991. Common and scientific names of fishes from the United States and Canada, 

5th edition. American Fisheries Society Special Publication 20. American Fisheries 

Society, Bethesda, Maryland. 

 

Soric, V. 1990. Salmonids in the Chrid-Drim-Skadar system. Acta Societatis Zoologicae 

Bohemoslovacae 54(4):305-319. 

 

Stefanovic 1948 [Source did not provide complete citation for this reference.] 

 

Stroud, R. H. 1969. Ohrid trout tests. Sport Fishing Institute Bulletin 210:7-8. 

 

Sušnik, S., A. Snoj, I. F. Wilson, D. Mrdak, and S. Weiss. 2007. Historical demography of 

brown trout (Salmo trutta) in the Adriatic drainage including the putative S. letnica 

endemic to Lake Ohrid. Molecular Phylogenetics and Evolution 44(1):63-76. 

 

Wiltzius, W. J. 1985. Fish culture and stocking in Colorado, 1872-1978. Division report 12. 

Colorado Division of Wildlife. 

 

Wyoming Game and Fish, Fish Division 1977 [Source did not provide complete citation for this 

reference.] 


