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Presenter
Presentation Notes
This is a set of slides that you can use to design talks for different audiences. Each audience may need different information: some are more technical, some are more familiar with Hawaii conservation and natural history. Figure on 45 slides = a one hour talk, 15 slides = a 20 min talk. I have added notes to each slide. These are just notes for you to understand; they are not designed to be read aloud as a narration for a slide show. Each of the people mentioned contributed photographs and information. Anya Tagawa (DOFAW Hawaii Branch) did the graphics. Most of the text is mine. J. B. Friday, Extension Forester, University of Hawaii Cooperative Extension Service, jbfriday@hawaii.edu



The ROD Working Group
USDA Forest Service
USDA Agricultural Research Service
UH Mānoa College of Tropical Agriculture and 

Human Resources
University of Hawai‘i at Hilo
Hawai‘i Department of Agriculture
Department of Land and Natural Resources –

Division of Forestry & Wildlife
US Geological Survey
Hawai‘i Invasive Species Council
Invasive Species Committees
Coordinating Group on Alien Pest Species
Arizona State U. -Global Airborne Observatory
The Nature Conservancy
Iowa State University

And many others…

Presenter
Presentation Notes
The ROD group has many agencies participating. Here are most of the most important ones. Feel free to add local ones. 



Dominant tree in wet 
and mesic forests on 
all islands 

Endemic to Hawai‘i

Highly variable

Shrub to tall tree

Coast to 8,000 ft. elev.

Pioneer & keystone 

‘ŌHI‘A
Metrosideros polymorpha

Photos by J. B. Friday, Anya Tagawa, 
Jack Jeffery, Lisa Keith, Corie Yanger, 
Blaine Luiz, Curtis Ewing, Carter 
Atkinson, Marc Hughes, Wade Heller, 
Greg Asner, Ryan Perroy, and others

Presenter
Presentation Notes
Consider the audience and whether you need to introduce how important ohia is. For newcomers and urban audiences, it may be helpful to review ohia’s importance. 



Statewide ‘Ōhi‘a Distribution
857,300 total acres

Hawai‘i Island >50%

Presenter
Presentation Notes
Here’s a map of ohia-dominated forests statewide. There are over 800,000 acres total. More than half are on Hawaii Island. 



What is Rapid ‘Ōhi‘a Death?

Fungus: Ceratocystis

Enters through wounds

Cannot be seen on 
outside surfaces of tree 

Grows in sapwood

Cuts off water supply

Presenter
Presentation Notes
The disease is caused by the fungus Ceratocystis. A fungus not a virus. The fungus grows in the sapwood (xylem) of infected trees. It does not make mushrooms or conks nor grow on the bark. You can only see it if the bark is cut or peeled off  the wood. Eventually the fungus builds up to the point where it destroys the sapwood and the tree can no longer get water to the leaves in the crown and all the leaves turn brown and die. 



Where did the fungus come from?

?
C. lukuohia
or sp. A

Presenter
Presentation Notes
The two species of Ceratocystis are closely related to other species in other parts of the world. Curiously, species huliohia (formerly species B)  is related to other Ceratocystis species in Asia. C. lukuohia, formerly species A, is related to other species of Ceratocystis in the Caribbean. 



Rapid ‘Ōhi‘a Death in Forests

Native ʻōhiʻa forest 
in Puna, 2005
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Presentation Notes
Here is a shot of a native ohia forest in lower Puna in 2005. This area also had populations of the endangered Cyrtandra nanawaleensis with other native trees such as Diospyros and Tetraplasandra. 



2015

Rapid ‘Ōhi‘a Death in Forests

Presenter
Presentation Notes
Here is the same location in 2015. Almost all the ohia are dead. Mortaliy took only about 3 years. Now even the Aspenium ferns are dying from too much sun. The understory is choked with maile pilau and other weeds. This is the worst case of ROD on the island. Even here, you can see that there are some live trees (eg on the left). We don’t know if these are resistant or just lucky. 



• Mortality ~200,000 trees / year in 2016, 2017, 2018, 2019
• Diseased areas moving north, uphill?
• Skips to other islands

2017 2019

Presenter
Presentation Notes
Nicholas R. Vaughn ,*, Gregory P. Asner, Philip G. Brodrick , Roberta E. Martin , Joseph W. Heckler , David E. Knapp  and R. Flint Hughes. 2018. An Approach for High-Resolution Mapping of Hawaiian Metrosideros Forest Mortality Using Laser-Guided Imaging Spectroscopy. Remote Sensing 2018, 10(4), 502; doi:10.3390/rs10040502



What rates of ‘ōhi‘a mortality do we see?
Flint Hughes, USDA Forest Service
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Presenter
Presentation Notes
Flint Hughes of the Forest Service is studying the effect of ROD on forests at the stand level. As of 2020 he and his team have established ~250 plots across the island Plots are ¼ acre in size. Most plots are established in areas where there is Ceratocystis, therefore they are indicative of health of Ceratocystis infected forests and do not reflect the health of ohia forests as a whole. Plots span stand structure, elevation, rainfall, substrate, species composition, ohia stand structure, and land management condition (esp. presence of feral ungulates).One finding was that he observed regeneration of ohia seedlings in plots above 1,000 m elevation but no regeneration in plots below 1,000 m. Probably this is due competition from weeds at lower elevations. There are plenty of ohia seeds still being dispersed, as attested to from ohia seedlings seen growing on rotting logs and on bare gravel nearby. 



Forest Stand Basal Area in plots

78%
12%

10%
(Index of Biomass)

Ohia Other Natives Alien

Flint Hughes, USDA Forest Service
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Presentation Notes
Chart shows pooled data on forest stand basal areaOhia represents ~80% of forest biomassIf, high mortality rates continue, looking at a major shift in native forestsWithout ohia, they’re likely to become dominated by non-native species



Ambrosia beetles & wind spread contaminated frass
How does ROD move?

Beetles are attracted to wounded or dead ‘ōhi‘a

Presenter
Presentation Notes
Ambrosia beetles live by boring into wood / trees and culturing a fungus, which they eat ( called ambrosia). They do not culture Ceratocystis; they just sense stressed trees and bore into them. In the process their tunneling releases a lot of fine sawdust that can blow in the wind. Must of the sawdust (frass) contains Ceratocystis spores. 



Wounds As 
Infection 

Sites
Wounded 
trees 
confirmed to 
be infected 
with 
Ceratocystis

Wade Heller

Presenter
Presentation Notes
We continue to see strong associations between wounding events and the development of ROD�This shows a stand of ohia in Ka’u growing on lava where there was no grass. Feral animals, either goats or cattle, were stripping bark. We could see the fungus growing on the wood surfaces from which the bark had been peeled. Many of the injured trees were infected by Ceratocystis (lukuohia in this case). 



Feral ungulates, fences, and ROD

Presenter
Presentation Notes
Ceratocystis does not have wind-blown spores, fortunately for us and the ohia forest. �The fungus movesBy people moving infected wood or plantsDirectly by boring beetles coming from infected treesIndirectly in frass (sawdust) produced by boring beetles and blown on the wind. 



Mahalo!
RapidOhiaDeath.org

facebook.com/rapidohiadeath

R. Flint Hughes
Research Ecologist
Institute for Pacific Islands 
Forestry
PSW, USDA-Forest Service
EMAIL: flint.hughes@usda.gov
CELL PHONE: 808-430-0662

instagram.com/ohialife
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Presentation Notes
Our contact info. Add yours!Find us here: www.facebook.com/RapidOhiaDeath, www.instagram.com/ohialife, www.rapidohiadeath.org Feel free to contact us for information on ROD. Please do not send us homeowners with questions about landscape trees. Thanks.
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