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Position Statement  
Wild ungulates (European mouflon, axis deer and Columbian black-tailed deer) introduced to Hawai‘i are 
detrimental to Hawaii’s native ecosystems via the damage they inflict on both vegetation structure and 
composition. These animals are very difficult to control. They have high population growth rates, are 
elusive, and can jump or circumvent most existing ungulate fences. Control and/or removal of these 
animals should be a high priority on all lands designated for protection of native biodiversity in Hawai‘i.  

 

Summary  
The highly endemic ecosystems of the Hawaiian Islands evolved in the absence of large land mammals 
and thus are vulnerable to browsing and other impacts of the numerous ungulates1, 2 introduced to 
Hawai‘i.  These ungulates now including feral domesticated species such as cattle, pigs, and goats, and 
wild species such as European mouflon sheep and feral sheep hybrids, axis deer and Columbian black-
tailed deer. Wild ungulates are more difficult to manage than their feral domestic relatives [See HCA 
Position Paper 2005.1] because they are able to jump fences that normally control feral species. 
However, if control measures are not implemented these wild species will expand their ranges and 
population numbers, severely limiting our ability to protect the endemic Hawaiian biota and ecosystems. 

 
Wild sheep and deer in Hawai‘i 
The European mouflon (an undomesticated form of Ovis aries l .) and Armenian mouflon (O. orientalis 
Gmelin) are wild sheep that are closely related to the early ancestors of domestic sheep (O. aries L.) 3  
European mouflon from Corsica have been introduced widely throughout the world, including many parts 
of Europe, the Canary Islands, North America, the subantarctic Kerguelen Archipelago, and Hawai‘i4, 5, 6, 7 
as game animals. On islands previously lacking ungulates, mouflon populations have grown rapidly, 
severely damaging endemic plants through trampling and browsing5, 6. Introduced to the Hawaiian Islands 
in the 1950’s4, 7, mouflon currently are wild on Lāna‘i and Hawai‘i4, and in game ranches on Maui. On 
Hawai‘i a mouflon-feral domestic sheep crossbreed was developed and released on Mauna Kea in 19627. 
The Mauna Kea population now extends across Saddle Road onto northern Mauna Loa. In 1968, mouflon 
were introduced at Kahuku Ranch15 and now inhabit southern Mauna Loa including the portion of Kahuku 
Ranch acquired by Hawai‘i Volcanoes National Park. Both herds have expanded into forest reserves 
where they browse on native endangered plants such as silverswords (Argyroxiphium spp.)8.  

The native range of axis deer (Axis axis), or chital, includes India, Sri Lanka, and Nepal4, 9. They have 
been introduced widely in the USA (including California, Texas and Hawai‘i) and in Australia4, 10, 11, 12. Axis 
deer were brought to the Hawaiian Islands from India in late 1867 as a gift to Kamehameha V and 
released on Moloka‘i in early 1868. Axis deer were moved to O‘ahu before 1898, to Lāna‘i in 1904 and to 
Maui in 19594, 12. Populations are currently in excess of 8000 on Lāna‘i and Moloka‘i, and increasing on 
Maui where they have recently invaded Waikamoi Preserve and high elevations in Haleakalā National 
Park12. A small population may remain in Moanalua Valley4. In the Hawaiian Islands axis deer damage 
agricultural crops, native plants, and ornamental vegetation through browse and bark stripping, which can 
contribute to erosion. They are a traffic hazard and can carry zoonotic diseases13. Axis deer have very 
high reproductive rates 10, 11 and no natural predators in Hawai‘i.  

Columbian black-tailed deer (Odocoileus hemionus columbianus) is a subspecies of mule deer from the 
northwestern mainland states and provinces. In 1961, 40 animals were introduced from Oregon to Pu‘u 
Ka Pele Game Management Area on Kaua‘i. There is now a large population of more than 700 animals 
around Waimea Canyon, including Koke‘e State Park. 
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Biology and Behavior 
Population growth rates of wild ungulates can be high in the absence of natural predators. Introduced 
populations of axis deer have exhibited annual population growth rates of 20-30% in the absence of their 
natural predators10, 11. On Hawai‘i a founding population of 11 mouflon at Kahuku Ranch has increased to 
more than 2500 animals in 36 years while trophy males were under substantial hunting pressure9, 18. 
Populations of polygamous species, such as mouflon on Moana Loa, can double in three to four years 
when the ratio of females to males is high18. When high quality forage is available, females become 
reproductive at younger ages and the rate of twinning may also increase19. On Lāna‘i and Moloka‘i, some 
axis deer does reached sexual maturity as early as four to six months of age, but most matured by the 
end of their first year9.  

These wild ungulates present new control challenges in Hawai‘i because they are able to jump over most 
fences designed for feral ungulates, disperse in small groups, hide in dense cover, and actively evade 
control efforts. Mouflon segregate by sexes and only aggregate in large groups during the breeding 
period20. Mouflon become difficult to control because they disperse widely as single individuals or in small 
groups, making radio-telemetry tools become ineffective21. The hybrid mouflon-feral sheep of Mauna Kea 
exhibit variation rare in populations of the parent species. They are larger and show a wide variety of coat 
colors. Hunting pressure may select for cryptic coat colors, making the animals more difficult to detect.  

Axis deer are semi-nocturnal, resting in cover during the warmest period of the day9. They congregate 
mainly in small family groups of 15-249, 11 but herds of 300 animals have been observed on Maui 
pasturelands12. Although axis deer rarely occur above 1160m elevation in their native range14, they have 
been observed above 2150m on Maui12. 

 
Conservation Implications 
Wild ungulates, along with feral domesticated sheep, pigs, and goats, have been a major source of 
habitat degradation and of population decline of native Hawaiian species. Mouflon and hybrid mouflon, 
along with feral domestic sheep and goats, contributed to the degradation of palila finch (Loxioides 
bailleui) habitat in the māmane-naio forest, resulting in two court orders for ungulate eradication. Nearly 
two decades of intensive population control were needed to improve ecological conditions on Mauna 
Kea25, but the Mauna Kea silversword (Argyroxiphium sandwicense) still suffers browse damage when 
even small numbers of hybrid mouflon are present. Where mouflon occasionally have invaded fenced 
areas in the Mauna Loa strip of Hawai‘i Volcanoes National Park, they have destroyed outplanted Ka‘u 
silverswords (A. kauense), damaged the threatened Hawaiian catchfly (Silene hawaiiensis), and stripped 
bark from koa (Acacia koa) and māmane (Sophora chrysophylla)22. A large and growing population of 
mouflon now threatens endangered plants and degrades habitats of endangered forest birds throughout 
Mauna Loa.  

Axis and Columbian black-tailed deer produce similar environmental impacts through browsing and 
habitat degradation. Under extreme conditions they can consume all available vegetation and will strip 
bark from trees26. Bucks also rub their antlers on tree trunks and branches13, girdling and killing mature 
trees2. Deer population concentrations are highest in fragile, seasonally wet areas below the cloud 
forests. Here they create trails through thick vegetation causing soil compaction, decreasing ground 
mosses and increasing runoff and erosion13. Such impacts by feral pigs and axis deer on East Moloka‘i 
have reduced the ‘ōhi‘a-hapu‘u rainforest to a grassy scrubland and contributed to siltation of the coral 
reefs on the south coast27. These trails also damage a variety of cultural and archaeological resources13. 
Without constraints, deer populations will increase and degrade new areas, particularly on Maui and 
Kaua‘i.  

The foregoing discussion indicates that:  

1. Existing feral ungulate control fences for pigs, sheep, and goats are inadequate to exclude introduced 
wild ungulates such as mouflon and deer.  Land managers will need to either upgrade fences or 
undertake supplemental control measures when less effective fences cannot be upgraded,  

2. Fences adequate to exclude all wild ungulates are expensive to build and to maintain,  
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3. For a variety of reasons, eradication of wild ungulates over large areas is currently beyond our 
capability.   

 

Management Recommendations 
1. HCA opposes the introduction of additional wild ungulates to Hawai‘i. 

2. HCA supports the active control (i.e., population reduction) of wild ungulates outside of game parks. 

3. HCA supports the construction of high, protective fences and wild ungulate eradication within high-
priority conservation areas.  

4. HCA supports the removal of wild ungulate populations from game parks on any island where the 
species is not currently naturalized. 

5. HCA supports the development of new control methodologies aimed at reducing wild ungulate 
populations outside of game parks (e.g., fertility reduction drugs). 
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Appendix 1. Nomenclature and taxonomy of mouflon and domestic sheep 
“The taxonomy of the genus Ovis is highly contested. Among some of the arguments summarized by 
Nowak (1999), various authorities have lumped O. aries (domestic sheep) with O. orientalis (mouflon) as 
members of the same species. Others recognize the two as distinct species, but claim that O. orientalis is 
the ancestral species from which domestic sheep were derived. Some consider populations of sheep on 
the islands of Corsica and Sardinia as subspecies of O. orientalis, whereas others separate them as a 
distinct species. In north India, populations of O. ammon and O. vignei occur near one another, and some 
think they represent a single species. There are also those who consider O. orientalis and O. vignei 
conspecific.” Hagen, A. 2003. "Ovis vignei" (On-line), Animal Diversity Web. Accessed February 13, 2006 
at http://animaldiversity.ummz.umich.edu/site/accounts/information/Ovis_vignei.html. 

Concerning the names (nomenclature), the International Commission of Zoological Nomenclature (2003) 
ratified the published 1996 Bulletin of Zoological Nomenclature opinion that the Asian mouflon shall be 
called Ovis orientalis and the European/Mediterranean mouflons are relegated with the domestic sheep, 
O. aries. 

 

Appendix 2. Position Statement of the IUCN Caprinae Specialist Group on Introduced Populations of 
Caprinae 
 
 
Several wild species of Caprinae have been introduced in areas where the local biota has evolved in their 
absence. Because the introduction of exotic species can have many undesirable ecological 
consequences, it is appropriate for the Caprinae Specialist Group of the IUCN-SSC to express its opinion 
on this matter. This Position Statement provides a general guideline on the management of Caprinae as 
exotics. It is not a management prescription for any particular situation. 
 
 
 
1. New introductions of Caprinae as exotics must be avoided, except those specifically aimed at 
conservation, such as establishing a 'rescue' population in the face of disease or other threat. 
 
2. Established exotic populations must not be allowed to expand their geographic range. 
 
3. When they have a negative impact on native biodiversity that would be reversed by their removal, the 
exotic Caprinae should be removed if feasible. Impacts may include introduction of parasites and 
diseases, competition or hybridization with native species or subspecies, impact on vegetation or on 
native predator populations. 
 
4. When removal is either impossible or unnecessary, control measures to keep population density low 
should be put in place, especially if those activities generate funds for the protection of native biodiversity. 
 
5. Research efforts on the impacts of exotic Caprinae on native biodiversity are a key priority to better 
manage these exotic populations. 

 

4th WORLD CONGRESS ON MOUNTAIN UNGULATES, Munnar (Kerala), India, September 12-15, 
2006 http://www.wmcu2006.org/

5th International Mouflon Symposium, Het Nationale Park De Hoge Veluwe, The Netherlands 19-22 
October, 2005 www.moflonsymposim.info.  
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