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	Risk Assessment summary:
(Summarise here the answers to questions under section 2) LIK and section 3) IMP, and from Table 3. Emphasise the situation in the Area, if such information is available.)
	Risk score:
High

	Management options summary:
(Report on the main findings from section 4) MAN, which includes benefits and questions on the ease of control. Indicate whether an eradication feasibility study was done, or is necessary based on the assessment.)
	Ease of management:
Easy 

	Recommendations:
(Outline the recommendation and reasons for arriving at this, i.e. why something came out as it did in the decision tree as presented in Figure 4. This should also include recommendations on further studies needed, management plans, stakeholder engagement, etc.  Note what the current listing category is and discuss if the recommendation is to change from this)
	Listing under NEM:BA A&IS lists of 2014 as amended 2016:
1b/2


	
	Recommended listing category: Category 2 or 3








1. Background

	BAC1 Name of assessor(s)

	Name of lead assessor
	Jan-Hendrik Keet

	Additional assessor (1)
	Heidi Hirsch

	BAC2 Contact details of assessor (s)

	Lead assessor
	Organisational affiliation: Centre for Invasion Biology, Stellenbosch University

	
	email: jhkeet@hotmail.com

	
	Phone: +27 71 451 4853

	Additional assessor (1)
	Organisational affiliation: Centre for Invasion Biology, Stellenbosch University

	
	email: heidihirsch71@gmail.com

	
	Phone:  +27 (0)218083396

	BAC3 Name(s) and contact details of expert(s) consulted

	Expert (1)
	Name: see comment below

	
	email:

	
	Phone:

	Expert (2)
	Name:

	
	email:

	
	Phone:

	Comments: This assessment is based on literature research and the comprehensive review on the species by Hirsch et al. (XXXX). For this review a workshop with several experts was organized in 2018. The opinions of multiple experts were consequently integrated into this assessment. A major reference for this assessment is the review by Hirsch et al. (XXXX) as well as the workshop held in 2018 (http://academic.sun.ac.za/cib/news/2018/0323_ws_red_gum_status.htm). Both sources can be consulted for further details on contact details.


	BAC4 Scientific name of Taxon under assessment

	Taxon name: Eucalyptus camaldulensis
	Authority: Dehnh.

	Comments: The taxon considered here consists of six subspecies.

	References: 
McDonald, M.W., Brooker, M.I.H., Butcher, P.A., 2009. A taxonomic revision of Eucalyptus camaldulensis (Myrtaceae). Australian Systematic Botany 22, 257. doi:10.1071/sb09005

	BAC5 Synonym(s) considered

	Synonyms: none

	Comments: In the 1800s the species was named in a few cases as E. rostata or E. longirostris. However, the name E. rostrata was declared illegitimate since it was already used for another species and we also couldn’t find any relevant publications for E. longirostris. Only the name E. camaldulensis was therefore used for the assessment.

	References:
https://biodiversity.org.au/nsl/services/rest/instance/apni/454514
https://data.aad.gov.au/aadc/biodiversity/taxon_profile.cfm?taxon_id=37404

	BAC6 Common name(s) considered

	Common names: River Red Gum

	Comments: Name is used in Australia and South Africa

	References: 
McDonald, M.W., Brooker, M.I.H., Butcher, P.A., 2009. A taxonomic revision of Eucalyptus camaldulensis (Myrtaceae). Australian Systematic Botany 22, 257. doi:10.1071/sb09005

	BAC7 What is the native range of the Taxon? (add map in Appendix BAC7)

	Response: mainland Australia
	Confidence: High

	Comments: The taxon occurs over the majority of the Australian continent, but is however absent from some major landforms across Australia, which include most areas east of the Great Dividing Range in eastern Australia, the Nullabor Plain and the south-west of Western Australia.

	References:
McDonald, M.W., Brooker, M.I.H., Butcher, P.A., 2009. A taxonomic revision of Eucalyptus camaldulensis (Myrtaceae). Australian Systematic Botany 22, 257. doi:10.1071/sb09005

	BAC8 What is the global alien range of the Taxon? (add map in Appendix BAC8)

	Response: Albania, Algeria, Angola, Argentina, Bangladesh, Benin, Bolivia, Botswana, Brazil, British Virgin Islands, Brunei, Burkina Faso, Burundi, Cabo Verde, Cambodia, Cameroon, Chad, Chile, China, Colombia, Comoros, Costa Rica, Cuba, Cyprus, Democratic Republic of the Congo, Ecuador, Egypt, El Salvador, Eritrea, Ethiopia, Federal States of Micronesia, Fiji, France, Gambia, Ghana, Greece, Guam, Guatemala, Guyana, Honduras, India, Indonesia, Iran, Iraq, Israel, Italy, Ivory Coast, Jamaica, Jordan, Kenya, Kyrgyzstan, Kuwait, Laos, Lebanon, Lesotho, Libya, Madagascar, Malawi, Malaysia, Mali, Malta, Mauritius, Mexico, Morocco, Mozambique, Myanmar, Namibia, Nepal, New Zealand, Nicaragua, Niger, Nigeria, Pakistan, Panama, Paraguay, Peru, Philippines, Portugal, Puerto Rico, Republic of the Congo, Rwanda, Saudi Arabia, Senegal, Seychelles, Sierra Leone, Singapore, Solomon Islands, Somalia, South Africa, South Sudan, Spain, Sri Lanka, Sudan, Taiwan, Thailand, Togo, Trinidad and Tobago, Tunisia, Turkey, Uganda, United Kingdom, United Republic of Tanzania, USA, Uruguay, Venezuela, Vietnam, Yemen, Zambia, Zimbabwe
	Confidence: High

	Comments: 

	References: 
Haysom, K.A. and Murphy, S.T. 2003.The status of invasiveness of forest tree species outside their natural habitat: a global review and discussion paper. Forest Health and Biosecurity Working Paper FBS/3E. Forestry Department. FAO, Rome (unpublished)
Doran, J.C. & Wongkaew, W., 2008. Eucalyptus camaldulensis Dehnh. In: Louppe, D., Oteng-Amoako, A.A. & Brink, M. (Editors). PROTA (Plant Resources of Tropical Africa / Ressources végétales de l’Afrique tropicale), Wageningen, Netherlands. https://uses.plantnet-project.org/en/Eucalyptus_camaldulensis_(PROTA)Accessed 10 June 2019.
GBIF Secretariat (2017). GBIF Backbone Taxonomy. Checklist dataset https://doi.org/10.15468/39omei accessed via GBIF.org on 2019-06-10.
The Global Compendium of Weeds (Randall 2017)CABI, 2019. Eucalyptus camaldulensis. In: Invasive Species Compendium. Wallingford, UK: CAB International. www.cabi.org/isc.
Pagad, S., Genovesi, P., Carnevali, L., Schigel, D., Mcgeoch, M.A., 2017. Data Descriptor : Introducing the Global Register of Introduced and Invasive Species. Scientific Data 5, 1–12. doi:10.1038/sdata.2017.202
Rejmánek, M., Richardson, D.M., 2013. Trees and shrubs as invasive alien species - 2013 update of the global database. Diversity and Distributions 19, 1093–1094. doi:10.1111/ddi.12075
Richardson, D.M., Rejmánek, M., 2011. Trees and shrubs as invasive alien species – a global review. Diversity and Distributions 17, 788–809. doi:10.1111/j.1472-4642.2011.00782.x

	BAC9 Geographic scope = the Area under consideration

	Area of assessment: South Africa

	Comments: The whole of South Africa is considered here

	BAC10 Is the Taxon present in the Area?

	Response: Yes
	Confidence: High

	Comments: The species is present in all nine provinces of South Africa.

	References: 
Henderson L (1999) The Southern African Plant Invaders Atlas (SAPIA) and its contribution to biological weed control. Afr Entomol Memoirs 1:159-163.
Henderson L (2007) Invasive, naturalized and casual alien plants in southern Africa: a summary based on the Southern Plant Invaders Atlas (SAPIA). Bothalia 37:a322.
Henderson L (2009) Features used in identification of eucalypts. SAPIA News 12:3.


	BAC11 Availability of physical specimen

	Response: Yes
	Confidence in ID: High

	Herbarium or museum accession number: specimens at SANBI herbarium:
	NBG0263215-0

	SAM0000647-1

	SAM0000647-2

	NBG0263216-1

	NBG0270634-0

	NBG0270798-0

	NBG1457113-1

	NBG1457113-2

	NBG0263211-0




	References: pers. comm. Pieter Winter

	BAC12 Is the Taxon native to the Area or part of the Area?

	The Taxon is native to (part of) the Area.
	No
	Confidence: High

	The Taxon is alien in (part of) the Area.
	Yes
	Confidence: High

	Comments: The taxon is only native to the Australian continent.

	References: 
McDonald, M.W., Brooker, M.I.H., Butcher, P.A., 2009. A taxonomic revision of Eucalyptus camaldulensis (Myrtaceae). Australian Systematic Botany 22, 257. doi:10.1071/sb09005

	BAC13 What is the Taxon’s introduction status in the Area?

	The Taxon is in cultivation/containment.
	Yes
	Confidence: High

	The Taxon is present outside of cultivation/containment.
	Yes
	Confidence: High

	The Taxon has established/naturalised.
	Yes
	Confidence: High

	The Taxon is invasive.
	Yes
	Confidence: High

	Comments: The taxon was widely planted as forestry subject (i.e. growth trials, community forestry project), for phytoremediation, ornamental feature, shade and shelter. It has however escaped cultivation and is invasive along riverbanks.

	References: 
Tererai, F. Gaertner, M., Jacobs, S. M. and D.M. Richardson. 2013. Eucalyptus invasions in riparian forests: Effects on native vegetation community diversity, stand structure and composition. Forest Ecology and Management 297: 84-93.
Forsyth, G.G., Richardson, D.M., Brown, P.J. and B.W. van Wilgen. 2004. A rapid assessment of the invasive status of Eucalyptus species in two South African provinces. South African Journal of Science 100:75-77.
Poynton, R.J. (1979) Tree planting in Southern Africa. Vol. 2 The eucalypts. Department of Forestry, South Africa.

	BAC14 Primary (introduction) pathways


	Release
	No
	Confidence: Low 

	Escape
	Yes (Agriculture, Forestry, Horticulture)
	Confidence: High

	Contaminant
	No
	Confidence: Low

	Stowaway
	No 
	Confidence: Low

	Corridor
	 No
	Confidence: Low

	Unaided
	 No
	Confidence: Low

	Comments: The species was introduced to South Africa for forestry trials via seed shipments.

	References: 
Allsopp M, Cherry M (2004) Assessment of the economic impact on the bee and agricultural industries in the Western Cape of the clearing of certain Eucalyptus species. Available via Plant Protection Research Institute, Agricultural Research Council of South Africa. http://www.dwaf.gov.za/wfw/docs/Allsopp&Cherry,2004.pdf. Accessed 04 June 2019
Gaertner, M., Larson, B.M.H., Irlich, U.M., Holmes, P.M., Stafford, L., van Wilgen, B.W., Richardson, D.M., 2016. Managing invasive species in cities: A framework from Cape Town, South Africa. Landscape and Urban Planning 151, 1–9. doi:10.1016/j.landurbplan.2016.03.010
Poynton, R.J., 2009. Tree planting in southern Africa. Vol. 3 Other genera. Department of Agriculture, Forestry and Fisheries, Pretoria
Tererai, F. Gaertner, M., Jacobs, S. M. and D.M. Richardson. 2013. Eucalyptus invasions in riparian forests: Effects on native vegetation community diversity, stand structure and composition. Forest Ecology and Management 297: 84-93.





2. Likelihood

	LIK1 Likelihood of entry via unaided primary pathways

	Response: Probable (1)
	Confidence: High

	Rationale: Although the seeds of the taxon are dispersed by wind and water (seeds can remain buoyant for up to 17 days), the taxon is native to the Australian continent and would have to cross the Indian Ocean (± 10 000 km) unaided to get to the Area, thus it is highly unlikely that the taxon would be able to enter the area unaided from its native range (the mere fact that there are no native Eucalyptus in South Africa, or even Africa, proves this point). Furthermore, the propagules do not contain spines/bars and are not consumed by animals, thus the taxon cannot rely on animal dispersal capabilities. However, The taxon does occur in five neighbouring countries (which form part of its global alien range, i.e. Botswana, Lesotho, Mozambique, Namibia, and Zimbabwe) and it is therefore probable the taxon can enter into the area from these neighbouring counties, i.e. entering the area from its extensive alien range.

	References: 
[bookmark: _GoBack]House, S.M. (1997) Reproductive Biology of Eucalypts in Williams, J. and Woniarski, J. (eds). Eucalypt ecology: individuals to ecosystems. Cambridge University Press, Cambridge, UK.
McEvoy, P.K. (1992) Ecophysiology of 3 Eucalyptus species on the River Murray floodplain. Unpublished thesis, M.For Sci, Univeristy of Melbourne.
Haysom, K.A. and Murphy, S.T. 2003.The status of invasiveness of forest tree species outside their natural habitat: a global review and discussion paper. Forest Health and Biosecurity Working Paper FBS/3E. Forestry Department. FAO, Rome (unpublished)
Doran, J.C. & Wongkaew, W., 2008. Eucalyptus camaldulensis Dehnh. In: Louppe, D., Oteng-Amoako, A.A. & Brink, M. (Editors). PROTA (Plant Resources of Tropical Africa / Ressources végétales de l’Afrique tropicale), Wageningen, Netherlands. https://uses.plantnet-project.org/en/Eucalyptus_camaldulensis_(PROTA). Accessed 10 June 2019. 
GBIF Secretariat (2017). GBIF Backbone Taxonomy. Checklist dataset https://doi.org/10.15468/39omei accessed via GBIF.org on 2019-06-10.
The Global Compendium of Weeds (Randall 2017)CABI, 2019. Eucalyptus camaldulensis. In: Invasive Species Compendium. Wallingford, UK: CAB International. www.cabi.org/isc.
Pagad, S., Genovesi, P., Carnevali, L., Schigel, D., Mcgeoch, M.A., 2017. Data Descriptor : Introducing the Global Register of Introduced and Invasive Species. Scientific Data 5, 1–12. doi:10.1038/sdata.2017.202
Rejmánek, M., Richardson, D.M., 2013. Trees and shrubs as invasive alien species - 2013 update of the global database. Diversity and Distributions 19, 1093–1094. doi:10.1111/ddi.12075
Richardson, D.M., Rejmánek, M., 2011. Trees and shrubs as invasive alien species – a global review. Diversity and Distributions 17, 788–809. doi:10.1111/j.1472-4642.2011.00782.x



	LIK2 Likelihood of entry via human aided primary pathways

	Response: Probable (1)
	Confidence: High

	Rationale: 
The taxon has many uses, including forestry, beekeeping, horticulture etc. Thus there are multiple opportunities for deliberate human introduction.

	References: 
Allsopp M, Cherry M (2004) Assessment of the economic impact on the bee and agricultural industries in the Western Cape of the clearing of certain Eucalyptus species. Available via Plant Protection Research Institute, Agricultural Research Council of South Africa. http://www.dwaf.gov.za/wfw/docs/Allsopp&Cherry,2004.pdf. Accessed 04 June 2019
Gaertner, M., Larson, B.M.H., Irlich, U.M., Holmes, P.M., Stafford, L., van Wilgen, B.W., Richardson, D.M., 2016. Managing invasive species in cities: A framework from Cape Town, South Africa. Landscape and Urban Planning 151, 1–9. doi:10.1016/j.landurbplan.2016.03.010
Poynton, R.J., 2009. Tree planting in southern Africa. Vol. 3 Other genera. Department of Agriculture, Forestry and Fisheries, Pretoria



	LIK3 Habitat suitability

	Response: Fairly probable (0.5)
	Confidence: Low

	Rationale: The taxon grows naturally in riparian zones, which are abundant in South Africa, and has already invaded such habitats. However, because the taxon requires specific conditions for establishment (e.g. flooding events) and because most of its habitat requirements are quite specific towards riparian zones, it seems unlikely that the species would invade other habitats. It must be noted though that in its native range the taxon can form open woodland populations that extend across large areas on limestone plains. The Aghulhas Plain in South Africa has a potentially similar geology and soil substrate, being composed of limestone and its soil derivatives. Thus, although the taxon might be specific in its requirements for establishment, specifically in terms of water courses, there exists potential for it to establish beyond the banks of rivers, especially in areas with soil overlying limestone. For this to happen though, seed will require enough rain in the absence of flooding events, and this is unlikely given the climatic conditions on the Aghulhas Plain.

	References: 
McDonald, M.W., Brooker, M.I.H., Butcher, P.A., 2009. A taxonomic revision of Eucalyptus camaldulensis (Myrtaceae). Australian Systematic Botany 22, 257. doi:10.1071/sb09005

Mucina, L., Rutherford, M.C. (Eds.), 2006. The vegetation of South Africa, Lesotho and Swaziland. Strelitzia 19. South African National Biodiversity Institute, Pretoria.

Tererai, F. Gaertner, M., Jacobs, S. M. and D.M. Richardson. 2013. Eucalyptus invasions in riparian forests: Effects on native vegetation community diversity, stand structure and composition. Forest Ecology and Management 297: 84-93.



	LIK4 Climate suitability

	Response: Probable (1)
	Confidence: High

	Rationale: South Africa has large areas that have been modelled to be similar climatically to Australia, and more specifically these Australian areas overlap with the taxon's distribution range.

	References: 
du Toit, B., Malherbe, G.F., Kunneke, A., Seifert, T., Wessles, C.B. (2017) Survival and long-term growth of eucalypts on semi-arid sites in a Mediterranean climate, South Africa. Southern Forests 2017:1-15.
Richardson, D.M., Thuiller, W., 2007. Home away from home – objective mapping of high-risk source areas for plant introductions. Diversity and Distributions 13, 299–312. doi:10.1111/j.1472-4642.2007.00337.x



	LIK5 Unaided secondary (dispersal) pathways

	Response: 0.027
	Confidence: High

	Rationale: The main dispersal pathway for the taxon would be via wind, and also water flow in rivers. Due to the taxon's wind and water dispersed propagules, it would easily disperse > 50 km in a decade. Furthermore, its invasive nature along riverbanks already proves its ability to spread unaided. 

	References: Tererai, F. Gaertner, M., Jacobs, S. M. and D.M. Richardson. 2013. Eucalyptus invasions in riparian forests: Effects on native vegetation community diversity, stand structure and composition. Forest Ecology and Management 297: 84-93.



	LIK6 Human aided secondary (dispersal) pathways

	Response: Probable (1)
	Confidence: High

	Rationale: The taxon was used in forestry, but is also as forage in beekeeping. Thus, not only is the taxon intentionally dispersed and planted, it occurs in places that are frequented by humans (e.g. plantations, rivers, homesteads etc.).

	References: du Toit, B., Malherbe, G.F., Kunneke, A., Seifert, T., Wessles, C.B. (2017) Survival and long-term growth of eucalypts on semi-arid sites in a Mediterranean climate, South Africa. Southern Forests 2017:1-15.
Melin, A., Rouget, M., Midgley, J.J., Donaldson, J.S., 2014. Pollination ecosystem services in South African agricultural systems. South African Journal of Science 110, 9 Pages. doi:http://dx.doi.org/10.1590/ sajs.2014/20140078

Allsopp M, Cherry M (2004) Assessment of the economic impact on the bee and agricultural industries in the Western Cape of the clearing of certain Eucalyptus species. Available via Plant Protection Research Institute, Agricultural Research Council of South Africa. http://www.dwaf.gov.za/wfw/docs/Allsopp&Cherry,2004.pdf. Accessed 04 June 2019
Gaertner, M., Larson, B.M.H., Irlich, U.M., Holmes, P.M., Stafford, L., van Wilgen, B.W., Richardson, D.M., 2016. Managing invasive species in cities: A framework from Cape Town, South Africa. Landscape and Urban Planning 151, 1–9. doi:10.1016/j.landurbplan.2016.03.010
Poynton, R.J., 2009. Tree planting in southern Africa. Vol. 3 Other genera. Department of Agriculture, Forestry and Fisheries, Pretoria



3. Consequences

	IMP1 Environmental impact

	IMP1a: Competition

	Response: MO
	Confidence: High

	Rationale: In South Africa the taxon consistently decreases native plant species richness, diversity and structural attributes (e.g. height, relative cover and mean basal area) where it invades. It is a strong competitor. However, soil-stored seed banks in the corresponding ecosystem invaded by river red gum still contain sufficient seeds of native species to provide a modest potential for regeneration and thus it is difficult to prove true local extinction of native species. Furthermore, field observations show that stands of natural forest tree species (e.g. Kiggelaria africana), can develop under older stands of the taxon. 

The taxon also decreases the richness and abundance of certain bird feeding guilds, as well as arthropod communities.

	References: Geldenhuys CJ, Bezuidenhout L (2008) Practical guidelines for the rehabilitation of forest-related streambank vegetation with removal of invader plant stands along the Berg River, Western Cape. Report Number FW-02/08, Forestwood cc, Pretoria
Mangachena, J.R., Geerts, S., 2017. Invasive alien trees reduce bird species richness and abundance of mutualistic frugivores and nectarivores; a bird’s eye view on a conflict of interest species in riparian habitats. Ecological Research 32, 667–676. doi:10.1007/s11284-017-1481-0
Ruwanza, S., Gaertner, M., Esler, K.J., Richardson, D.M., 2018. Medium-term vegetation recovery after removal of invasive Eucalyptus camaldulensis stands along a South African river. South African Journal of Botany 119, 63–68. doi:10.1016/j.sajb.2018.08.002
Samways, M.J., Sharratt, N.J., Simaika, J.P., 2011. Effect of alien riparian vegetation and its removal on a highly endemic river macroinvertebrate community. Biological Invasions 13, 1305–1324. doi:10.1007/s10530-010-9891-8
Tererai, F. Gaertner, M., Jacobs, S. M. and D.M. Richardson. 2013. Eucalyptus invasions in riparian forests: Effects on native vegetation community diversity, stand structure and composition. Forest Ecology and Management 297: 84-93.
Tererai, F., Gaertner, M., Jacobs, S.M., Richardson, D.M., 2014. Resilience of invaded riparian landscapes: the potential role of soil-stored seed banks. Environmental Management 55, 86–99. doi:10.1007/s00267-014-0374-z

	IMP1b: Predation

	Response: NA
	Confidence: High 

	Rationale: The taxon is a tree, and thus does not prey on other biota.

	References:

	IMP1c: Hybridisation

	Response: NA
	Confidence: Low

	Rationale: South Africa does not have any native Eucalyptus species. The only native Myrtaceae genera are Eugenia, Metrosideros, and Syzygium. There is no evidence that the taxon hybridizes with any native plant species in South Africa, or with other native species anywhere in its global alien range.  

	References: 
Glen, H.F., Victor, J.E., 2001. Myrtaceae, in: Leistner, O.A. (Ed.), Seed Plants of Southern Africa: Families and Genera. Strelitzia 10. National Botanical Institute, Pretoria, pp. 420–422. 
https://florabase.dpaw.wa.gov.au/browse/profile/558

	IMP1d: Transmission of disease

	Response: DD
	Confidence: Low

	Rationale: No evidence found.

	References:

	IMP1e: Parasitism

	Response: DD
	Confidence: High 

	Rationale: The taxon is not known to parasitize any other species.

	References:

	IMP1f: Poisoning/toxicity

	Response: MO
	Confidence: High

	Rationale: Substances released by the taxon (allelopathy) directly inhibit germination and seedling growth of native species.

	References: 
Ruwanza, S. 2012. Opportunities and constraints in the restoration of riparian ecosystems invaded by alien trees: insights from the Western Cape, South Africa. (PhD dissertation). Stellenbosch University

	IMP1g: Bio-fouling

	Response: DD
	Confidence: High

	Rationale: 

	References:

	IMP1h: Grazing/herbivory/browsing

	Response: DD
	Confidence: High

	Rationale: The taxon is a plant species, and therefore cannot browse or graze other plants.

	References:

	IMP1i: Chemical, physical or structural impact on ecosystem

	Response: MO
	Confidence: High

	Rationale:
Areas dominated by the taxon leads to increased litter build up, but with little evidence that nutrient soil dynamics are affected. Decreased soil moisture and changes to pH levels are observed where the taxon invades. When stands of the taxon burn, they change the physoichemical properties of the soil which impacts native populations

Greater stand density of the taxon is associated with a higher uptake of water, which alters water cycling of the system.

	References: 
Tererai F., Gaertner M., Jacobs S.M., Richardson D.M. 2015. Eucalyptus camaldulensis invasion in riparian zones reveals few significant effects on soil physico‐chemical properties. River research and applications 31(5):590-601.

Dzikiti, S. Gush, M.B., Le Maitre, D.C., Maherry, A., Jovanovic, N.Z., Ramoelo, A. and M.A. Cho. 2016. Quantifying potential water savings from clearing invasive alien Eucalyptus camaldulensis using in situ and high resolution remote sensing data in the Berg River Catchment, Western Cape, South Africa. Forest Ecology and Management 361:68-80.
Maubane, J. T. 2016. Effects of burning of slash piles of Acacia spp. and Eucalyptus camaldulensis biomass on soil physicochemical properties within Western Cape riparian and terrestrial areas (Doctoral dissertation, Stellenbosch: Stellenbosch University).

	IMP1k: Interaction with other alien species

	Response: MC
	Confidence: Moderate

	Rationale: The taxon interacts with various alien species, including arthropods and fungi. However, interactions with alien insects are mostly detrimental to the taxon since they act as pests and diseases, and these alien insects don't have negative effects on native plant species.

Furthermore, it is known that Eucalyptus sp have been introduced with alien ectomycorrhizal fungi, but there are currently no documented studies that specifically pertain to the taxon. Thus, it remains unknown what the potential impacts of such alien EM fungi are on native plants. However, it should be noted that numerous native plant species in the area form associations with mycorrhizal fungi, and the potential for alien Eucalyptus associated fungi to disrupt native fungal networks cannot be excluded.

Finally, the taxon is known to hybridize readily with other Eucalyptus species which might co-occur with E. camaldulensis in the alien range. For example E. tereticornis, the closest relative to E. camaldulensis, also occurs in South Africa and it cannot be excluded that natural hybrids between these two species occur in invasive populations. Further research on this aspect is required.

	References: 
Allsopp, N., Stock, W.D., 1993. Mycorrhizal status of plants growing in the Cape Floristic Region, South Africa. Bothalia 23, 91–104.

Butcher, P.A., McDonald, M.W., Bell, J.C., 2009. Congruence between environmental parameters, morphology and genetic structure in Australia’s most widely distributed eucalypt, Eucalyptus camaldulensis. Tree Genetics and Genomes 5, 189–210. doi:10.1007/s11295-008-0169-6
McDonald, M.W., Brooker, M.I.H., Butcher, P.A., 2009. A taxonomic revision of Eucalyptus camaldulensis (Myrtaceae). Australian Systematic Botany 22, 257. doi:10.1071/sb09005

Vellinga, E.C., Wolfe, B.E., Pringle, A., 2009. Global patterns of ectomycorrhizal introductions. New Phytologist 181, 960–973. doi:10.1111/j.1469-8137.2008.02728.x
Wingfield, M.J., Slippers, B., Hurley, B.P., Coutinho, T.A., Wingfield, B.D., Roux, J., 2008. Eucalypt pests and diseases: growing threats to plantation productivity. Southern Forests 70, 139–144. doi:10.2989/SOUTH.FOR.2008.70.2.9.537

	IMP1 Maximum environmental impact (Figure 3)

	Response: MO
	Confidence: High

	Rationale: 

	References: see above 



	IMP2 Socio-economic impact

	IMP2a: Agriculture

	Response: DD
	Confidence: Low

	Rationale: 

	References: 

	IMP2b: Animal production

	Response: DD
	Confidence: Low

	Rationale:

	References:

	IMP2c: Mariculture/aquaculture

	Response: DD
	Confidence: Low

	Rationale:

	References:

	IMP2d: Forestry

	Response: DD
	Confidence: Low

	Rationale:.

	References: 

	IMP2e: Infrastructure and administration

	Response: MN
	Confidence: High

	Rationale: Eucalyptus (of which E. camaldulensis is included), together with Melaleuca species, causes sewer blockages in urban environments of Melbourne. No such documented cases exists in the area, however.

	References: 
Pohls, O., Bailey, N.G., May, P.B., 2004. Study of root invasion of sewer pipes and potential ameliorative techniques. Acta Horticulturae 643, 113–121. doi:10.17660/ActaHortic.2004.643.13

	IMP2f: Human health

	Response: MC
	Confidence: High

	Rationale: A study in South-East Queensland (Australia) found that the odds were 31 times more likely for children with asthma to show an allergic reaction via a skin prick test of Eucalyptus globulus allergen, compared to healthy children. Furthermore, such skin prick tests (i.e. allergic reactions) do not seem to be species specific for Eucalyptus.
Allergies toward Eucalyptus pollen has also been recorded from southern Turkey.

	References: 
Bıçakçı, A., Tosunoğlu, A., 2019. Allergenic pollen in Turkey. Asthma Allergy Immunology 17, 7–24. doi:10.21911/aai.434
Gibbs, J.E.M., 2015. Eucalyptus pollen allergy and asthma in children: a cross-sectional study in South-East Queensland, Australia. PLoS ONE 10, e0126506. doi:10.1371/journal.pone.0126506
http://www.pollenlibrary.com/Specie/Eucalyptus+camaldulensis/

	IMP2g: Human social life

	Response: MN
	Confidence: High

	Rationale: A study from a Mexican city (Morelia) found that Eucalyptus (combining E. globulus and E. camaldulensis, of which the latter is the most common in the city) was the "most disliked" tree of the ones on the study questionnaire. Respondents considered "disliked" trees to be those that “make garbage”, “generate accidents”, “are ugly”, or “are unmaintained”. The study does not, however, mention what type of accidents are generated. However, the taxon is colloquially known as the "Widow Maker" due to its self pruning nature, often causing considerably sized branches (up to half the diameter of the trunk itself) to drop to the ground, especially after storms, and this could be why the taxon is considered to cause accidents.

	References: 
Camacho-Cervantes, M., Schondube, J.E., Castillo, A., MacGregor-Fors, I., 2014. How do people perceive urban trees? Assessing likes and dislikes in relation to the trees of a city. Urban Ecosystems 17, 761–773. doi:10.1007/s11252-014-0343-6
https://www.theepochtimes.com/3-strange-beautiful-eucalyptus-tree-species-including-widow-maker_375637.html
https://www.nullarbortimber.com.au/blog/the-sheer-beauty-of-river-redgum

	IMP2 Maximum socio-economic impact (Figure 3)

	Response: MN
	Confidence: High

	Rationale: The taxon damages infrastructure (sewer pipes), causes allergic reactions (especially in children suffering from asthma), and is considered to be a "disliked tree" in some urban environments.

	References: see above 



	IMP3 Closely related species’ environmental impact

	Response: NA
	Confidence:

	Rationale: IMP2 answered so not addressed here

	References:



	IMP4 Closely related species’ socio-economic impact

	Response:  NA
	Confidence:

	Rationale: IMP2 answered so not addressed here

	References:



	IMP5 Potential impact

	Response: MR
	Confidence: High

	Rationale: Following is a list of undesirable traits of the taxon:

· The taxon has the ability to decrease native plant species richness, diversity and structural attributes. Therefore it potentially has the ability to completely change the composition of local flora in invaded areas, which would indirectly impact the composition of local fauna.
· Secretes allelopathic compounds into the environment, to the detriment of native species (e.g. directly inhibit germination and seedling growth) and slowing down recovery. Together with this decreased soil moisture and changes in pH could potentially lead to irreversible damage to native ecosystems and thereby result in an indefinitely altered ecosystem.
· The taxon uptakes large quantities of water from rivers, which limits water available for use to other native species, and which potentially indirectly affects agriculture by reducing available irrigation water. Thus, the taxon has the potential to limit agriculture productivity, leading to considerable economic loss.
· Pollen causes mild allergic reactions in humans. It has the potential to lead to allergic reactions, for example hay fever, as a result of mass flowering, leading to the need for antihistamine medication in humans and thus contributing to human discomfort and medical cost. This could be of particular importance in children suffering from asthma.
· Creates a fire hazard as a result of the flammable nature of the volatile oils in leaves and bark, and increases fuel load in invaded areas. Thus, the taxon has the potential to alter fire cycles and their intensity, to the detriment of native species whose seeds germinate at lower intensities, thereby destroying native seed banks. However, the species usually invades fire-shadow areas (e.g. riparian zones) and the fire hazard is therefore of low importance as potential impact.
· Invasive stands of the taxon could act as vectors for the spread of alien pests and diseases (as mentioned in MAN4 below). These pests and diseases could be spread to existing plantations of the taxon, thus leading to increased costs of controlling such pests and diseases (economic impacts).
· The taxon causes damage to infrastructure, specifically in terms of damage to sewer pipes (in the form of blockages). The taxon thus has the potential to lead to considerable costs in sewer pipe maintenance, and likely replacement if damage becomes irreparable.
· The taxon can be one of the most dislikes trees in urban environments. The self-pruning nature of the taxon, i.e. dropping considerably sized branches to the ground, could be potentially devastating if such branches were to drop without warning on pedestrians on sidewalks or cars in streets (whether parked or moving).

	References:
Bıçakçı, A., Tosunoğlu, A., 2019. Allergenic pollen in Turkey. Asthma Allergy Immunology 17, 7–24. doi:10.21911/aai.434
Camacho-Cervantes, M., Schondube, J.E., Castillo, A., MacGregor-Fors, I., 2014. How do people perceive urban trees? Assessing likes and dislikes in relation to the trees of a city. Urban Ecosystems 17, 761–773. doi:10.1007/s11252-014-0343-6
Dzikiti, S., Gush, M.B., Le Maitre, D.C., Maherry, A., Jovanovic, N.Z., Ramoelo, A., Cho, M.A., 2016. Quantifying potential water savings from clearing invasive alien Eucalyptus camaldulensis using in situ and high resolution remote sensing data in the Berg River Catchment, Western Cape, South Africa. Forest Ecology and Management 361, 69–80. doi:10.1016/j.foreco.2015.11.009
Geldenhuys CJ, Bezuidenhout L (2008) Practical guidelines for the rehabilitation of forest-related streambank vegetation with removal of invader plant stands along the Berg River, Western Cape. Report Number FW-02/08, Forestwood cc, Pretoria
Gibbs, J.E.M., 2015. Eucalyptus pollen allergy and asthma in children: a cross-sectional study in South-East Queensland, Australia. PLoS ONE 10, e0126506. doi:10.1371/journal.pone.0126506
Glen, H.F., Victor, J.E., 2001. Myrtaceae, in: Leistner, O.A. (Ed.), Seed Plants of Southern Africa: Families and Genera. Strelitzia 10. National Botanical Institute, Pretoria, pp. 420–422.
http://www.pollenlibrary.com/Specie/Eucalyptus+camaldulensis/
https://www.nullarbortimber.com.au/blog/the-sheer-beauty-of-river-redgum
https://www.theepochtimes.com/3-strange-beautiful-eucalyptus-tree-species-including-widow-maker_375637.html
Mangachena, J.R., Geerts, S., 2017. Invasive alien trees reduce bird species richness and abundance of mutualistic frugivores and nectarivores; a bird’s eye view on a conflict of interest species in riparian habitats. Ecological Research 32, 667–676. doi:10.1007/s11284-017-1481-0
Maubane, J. T. 2016. Effects of burning of slash piles of Acacia spp. and Eucalyptus camaldulensis biomass on soil physicochemical properties within Western Cape riparian and terrestrial areas (Doctoral dissertation, Stellenbosch: Stellenbosch University).
Pohls, O., Bailey, N.G., May, P.B., 2004. Study of root invasion of sewer pipes and potential ameliorative techniques. Acta Horticulturae 643, 113–121. doi:10.17660/ActaHortic.2004.643.13
Ruwanza, S. 2012. Opportunities and constraints in the restoration of riparian ecosystems invaded by alien trees: insights from the Western Cape, South Africa. (PhD dissertation). Stellenbosch University
Ruwanza, S., Gaertner, M., Esler, K.J., Richardson, D.M., 2018. Medium-term vegetation recovery after removal of invasive Eucalyptus camaldulensis stands along a South African river. South African Journal of Botany 119, 63–68. doi:10.1016/j.sajb.2018.08.002
Samways, M.J., Sharratt, N.J., Simaika, J.P., 2011. Effect of alien riparian vegetation and its removal on a highly endemic river macroinvertebrate community. Biological Invasions 13, 1305–1324. doi:10.1007/s10530-010-9891-8
Tererai F., Gaertner M., Jacobs S.M., Richardson D.M. 2015. Eucalyptus camaldulensis invasion in riparian zones reveals few significant effects on soil physico‐chemical properties. River research and applications 31(5):590-601.
Tererai, F. Gaertner, M., Jacobs, S. M. and D.M. Richardson. 2013. Eucalyptus invasions in riparian forests: Effects on native vegetation community diversity, stand structure and composition. Forest Ecology and Management 297: 84-93.
Tererai, F., Gaertner, M., Jacobs, S.M., Richardson, D.M., 2014. Resilience of invaded riparian landscapes: the potential role of soil-stored seed banks. Environmental Management 55, 86–99. doi:10.1007/s00267-014-0374-z






4. Management

	MAN1 What is the feasibility to stop future immigration?

	Response: High
	Confidence: High

	Rationale: The taxon is widely and intentionally planted and distributed in the area. It is an important commercial forestry species, at least for breeding purposes, and will therefore likely not ever be removed. However, it must be noted that the taxon is no longer a preferred candidate for forestry. The current plan is to mostly replace the taxon with hybrids such as E. grandis x E. camaldulensis, or alternatives such as E. dunnii x E. urophylla, which are less susceptible to pests and diseases. The taxon does however occur in neighbouring countries so there is a high possibility of it being reintroduced from there.

	References: 
du Toit, B., Malherbe, G.F., Kunneke, A., Seifert, T., Wessels, C.B., 2017. Survival and long-term growth of eucalypts on semi-arid sites in a Mediterranean climate, South Africa. Southern Forests 79, 235–249. doi:10.2989/20702620.2016.1254914
Personal communication M. Allsopp and W. Jones




	MAN2 Benefits of the Taxon

	MAN2a Socio-economic benefits of the Taxon

	Response: High
	Confidence: High

	Rationale: The taxon has two main socio-economic benefits: firstly, the taxon is used in forestry breeding approaches. Secondly, beekeepers view the taxon as an extremely important source of nectar and pollen for their bees. This is further complicated by the fact that hives of the Cape honeybee (Apis mellifera subs capensis) may not be transported out of the Western Cape during times when forage is scarce, since they are considered an invasive species in the other provinces (as a result of parasitizing hives of the other South African subspecies, Apis mellifera subs scutellata). Finally, the taxon indirectly has, together with other eucalypts, importance for agriculture and food security.

	References: Allsopp M, Cherry M (2004) Assessment of the economic impact on the bee and agricultural industries in the Western Cape of the clearing of certain Eucalyptus species. Available via Plant Protection Research Institute, Agricultural Research Council of South Africa. http://www.dwaf.gov.za/wfw/docs/Allsopp&Cherry,2004.pdf. Accessed 04 June 2019
Melin, A., Rouget, M., Midgley, J.J., Donaldson, J.S., 2014. Pollination ecosystem services in South African agricultural systems. South African Journal of Science 110, 9 Pages. doi:http://dx.doi.org/10.1590/ sajs.2014/20140078
van Wilgen BW (2007) Gums, badgers, & economics. Quest 3:41.

	MAN2b Environmental benefits of the Taxon

	Response: Low
	Confidence: High

	Rationale: It has been proposed that certain native bird species benefit from the taxon. For example, the abundance of some bird species increases in E. camaldulensis stands, such as Cape White-eye, Hadeda Ibis and Egyptian Goose. However, these bird species are mostly opportunistic and do not require the taxon to fulfil their requirements, therefore removal of the taxon would not be detrimental to their survival and continued reproduction. Also, the taxon provides habitat in the form of nesting sites for certain threatened raptor species (A. Botha & A. Jenkins, pers. comm). 

	References: 
Allan, D.G., Harrison, J.A., Navarro, R.A., Van Wilgen, B.W., Thompson, M.W., 1997. The impact of commercial afforestation on bird populations in Mpumalanga province, South Africa - Insights from bird-atlas data. Biological Conservation 79, 173–185. doi:10.1016/S0006-3207(96)00098-5
Mangachena, J.R., Geerts, S., 2017. Invasive alien trees reduce bird species richness and abundance of mutualistic frugivores and nectarivores; a bird’s eye view on a conflict of interest species in riparian habitats. Ecological Research 32, 667–676. doi:10.1007/s11284-017-1481-0
Smith, K.D., 1974. The utilization of gum trees by birds in Africa. Ibis 116, 155–164.




	MAN3 Ease of management

	MAN3a How accessible are populations?

	Response: Moderately accessible (1)
	Confidence: High

	Rationale: The taxon mainly invades riparian ecosystems and therefore does not require specialist teams to operate (as for high altitude invasions). The taxon also occurs on private properties, and as such would require permission for access.

	References: 
Tererai, F. Gaertner, M., Jacobs, S. M. and D.M. Richardson. 2013. Eucalyptus invasions in riparian forests: Effects on native vegetation community diversity, stand structure and composition. Forest Ecology and Management 297: 84-93

	MAN3b Is detectability critically time-dependent?

	Response: No (0)
	Confidence: High

	Rationale: The taxon is readily detectable since the trees are much larger and taller than native riparian vegetation. The only difficulty lies in correct identification, which can be a challenge even to seasoned experts due to the fact that capsules are crucial for correct identification, numerous hybrids exists between the taxon and other taxa, and the genus itself is large (>700 species). The taxon itself is also divided into seven subspecies, which further complicates accurate identification.

	References: 
Butcher, P.A., McDonald, M.W., Bell, J.C., 2009. Congruence between environmental parameters, morphology and genetic structure in Australia’s most widely distributed eucalypt, Eucalyptus camaldulensis. Tree Genetics and Genomes 5, 189–210. doi:10.1007/s11295-008-0169-6
McDonald, M.W., Brooker, M.I.H., Butcher, P.A., 2009. A taxonomic revision of Eucalyptus camaldulensis (Myrtaceae). Australian Systematic Botany 22, 257. doi:10.1071/sb09005
Tererai, F. Gaertner, M., Jacobs, S. M. and D.M. Richardson. 2013. Eucalyptus invasions in riparian forests: Effects on native vegetation community diversity, stand structure and composition. Forest Ecology and Management 297: 84-93

	MAN3c Time to reproduction

	Response: > 3 years (0)
	Confidence: High

	Rationale: First flowering for wild trees is likely to be five years for a few scattered individuals and 7-10 years for general flowering.

	References: 
http://www.anbg.gov.au/cpbr/WfHC/Eucalyptus-camaldulensis/ Accessed 06 June 2019
Colloff M (2014) Flooded forests and desert creeks: ecology and history of the river red gum. CSIRO Publishing, Collingwood, Australia

	MAN3d Propagule persistence

	Response: Don’t know/ 1-5 years (1)
	Confidence: High

	Rationale: Under ideal storage conditions, seed from the taxon are able to germinate even after 17, however seeds seem to rapidly lose vigour and germination capacity after about 12 years of storage. It should be taken into account that natural conditions may more quickly lead to deterioration of seed, and the taxon does not form a seed bank and regeneration follows shortly after seed release. Thus, natural propagule persistence should be very low.

	References:
CSIRO (2018) Taxon attribute profiles: Eucalyptus camaldulensis Dehn. https://www.anbg.gov.au/cpbr/WfHC/Eucalyptus-camaldulensis/. Accessed 10 June 2019
Roberts J, Marston F (2011) Water regime for wetland and floodplain plants: a source book for the Murray-Darling basin. National Water Commission, Canberra, Australia
Williams, E.R., Gunn, B.V.W., Solomon, D.J., Doran, J.C., 2007. Reliability of germination testing procedures and germination performance of stored Eucalyptus camaldulensis seed of different ages. Seed Science and Technology 35, 1–8. doi:10.15258/sst.2007.35.1.01

	MAN3 Ease of management (SUM from Table 4)

	Response: Medium (3)
	Confidence:

	Rationale:

	References:



	MAN4 Has the feasibility of eradication been evaluated?

	Response: No
	Confidence: High

	Rationale: Although there are a couple of pests that infest the taxon, including seed-feeding chalcidoid wasp Quadrastichodella nova which impacts on river red gum in South Africa remains to be assessed, the taxon is generally considered to be a poor candidate for biological control. Furthermore, although significant progress has been made in clearing invasive stands of the taxon in riparian zones, a complete eradication programmes has not been proposed. There are however, numerous methods of control, including mechanical and chemical measures. Also, although not an eradication programme, a step-wise restoration approach has been proposed based on the regeneration dynamics of forest ecosystems that seeks to facilitate native vegetation regrowth following carefully planned selective harvesting of invasive taxon trees.

	References: 
Geldenhuys CJ, Bezuidenhout L (2008) Practical guidelines for the rehabilitation of forest-related streambank vegetation with removal of invader plant stands along the Berg River, Western Cape. Report Number FW-02/08, Forestwood cc, Pretoria.
Geldenhuys CJ, Atsame-Edda A, Mugure MW (2017) Facilitating the recovery of natural evergreen forests in South Africa via invader plant stands. For Ecosyst 4:21.
Klein, H., Hoffmann, J.H., Neser, S., Dittrich-Schröder, G., 2015. Evidence that Quadrastichodella nova (Hymenoptera: Eulophidae) is the only gall inducer among four hymenopteran species associated with seed capsules of Eucalyptus camaldulensis (Myrtaceae) in South Africa. African Entomology 23, 207–223. doi:10.4001/003.023.0117
Ruwanza, S., Gaertner, M., Esler, K.J., Richardson, D.M., 2013. Both complete clearing and thinning of invasive trees lead to short-term recovery of native riparian vegetation in the Western Cape, South Africa. Applied Vegetation Science 16, 193–204. doi:10.1111/j.1654-109X.2012.01222.x
Zachariades, C., Paterson, I.D., Strathie, L.W., Hill, M.P., Van Wilgen, B.W., 2017. Assessing the status of biological control as a management tool for suppression of invasive alien plants in South Africa. Bothalia 47, a2142. doi:10.4102/abc.v47i2.2142










5. Calculations

Likelihood = Probable (1)

	Parameter
	Likelihood
	Stages
	Final assessment

	LIK1
	1
	P(entry) = 1
	P (invasion) = 1

	LIK2
	1
	
	

	LIK3
	0.5
	P(establishment) = 1
	

	LIK4
	1
	
	

	LIK5
	0.027
	P (spread) = 1
	

	LIK6
	1
	
	



Consequence = MR
	Parameter
	Mechanism/sector
	Response

	IMP1a
	Competition
	MO

	IMP1b
	Predation
	NA

	IMP1c
	Hybridisation
	NA

	IMP1d
	Disease transmission
	DD

	IMP1e
	Parasitism
	DD

	IMP1f
	Poisoning/toxicity
	MO

	IMP1g
	Bio-fouling
	DD

	IMP1h
	Grazing/herbivory/browsing
	DD

	IMP1i
	Chemical, physical, structural impact
	MO

	IMP1k
	Interaction with other aliens
	MC

	IMP1
	Maximum environmental impact
	MO

	IMP2a
	Agriculture
	DD

	IMP2b
	Animal production
	DD

	IMP2c
	Mariculture/aquaculture
	DD

	IMP2d
	Forestry
	DD

	IMP2e
	Infrastructure
	MN

	IMP2f
	Human health
	MC

	IMP2g
	Human social life
	MN

	IMP2	
	Maximum socio-economic impact
	MN

	IMP3
	Environmental impact of closely related taxa
(only score if IMP1a-k are all DD, otherwise NA)
	NA

	IMP4
	Socio-economic impact of closely related taxa
(only score if IMP2a-g are all DD, otherwise NA)
	NA

	IMP5
	Potential impact based on traits, experiments, or models
	MR



Risk = High
	 
	 
	Consequences

	
	
	MC
	MN
	MO
	MR
	MV

	Likelihood
	Extremely unlikely
	low
	low
	low
	medium
	medium

	
	Very unlikely
	low
	low
	low
	medium
	high

	
	Unlikely
	low
	low
	medium
	high
	high

	
	Fairly probable
	medium
	medium
	high
	high
	high

	
	Probable
	medium
	high
	high
	high
	high



Ease of management = Easy
	Parameter
	Question
	Response

	MAN3a
	How accessible are populations? 
	1

	MAN3b
	Is detectability critically time-dependent?
	0

	MAN3c
	Time to reproduction
	0

	MAN3d
	Propagule persistence
	1

	MAN3
	SUM
	2









Appendix BAC7: Provide here a map of the native range, if possible. If the map is available in a file, please insert a low res copy (<1MB) and provide the file name and (if possible) a link to a higher resolution copy below.

[image: ]
Native distribution of E. camaldulensis with differentiation of the seven subspecies described for the species. Original source of the map is Figure 1 of the main article.


Appendix BAC8(a): Provide here a map of the global alien range if possible. If the map is available in a file, please insert a low res copy (<1MB) and provide the file name and (if possible) a link to a higher resolution copy below.

[image: ]
Map showing the current global distribution of E. camaldulensis. Original source of map: https://www.gbif.org/species/3176197.



Appendix BAC8(b): Provide here a map of the alien range in the Area if possible. If the map is available in a file, please insert a low res copy (<1MB) and provide the file name and (if possible) a link to a higher resolution copy below. 
[image: /Users/Hirschli/Desktop/Screen Shot 2019-06-10 at 9.13.25 PM.png]
Map showing the current distribution of E. camaldulensis in South Africa. Original source of the map is Figure 3 of the main article.
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