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Species Reviewed:  Adenophorus periens (pendant kihi fern) 
Current Classification:  Endangered 

 
Federal Register Notice announcing initiation of this review:   
[USFWS] U.S. Fish and Wildlife Service.  2008.  Endangered and threatened wildlife  

and plants; initiation of 5-year status reviews of 70 species in Idaho, Montana, 
Oregon, Washington, and the Pacific Islands.  Federal Register 73(83):23264-
23266. 

 
Lead Region/Field Office:   
Region 1/Pacific Islands Fish and Wildlife Office, Honolulu, Hawaii 
 
Name of Reviewer(s):   
Marie Bruegmann, Pacific Islands Fish and Wildlife Office, Plant Recovery Coordinator  
Marilet A. Zablan, Pacific Islands Fish and Wildlife Office, Assistant Field Supervisor 
for Endangered Species 
Jeff Newman, Pacific Islands Fish and Wildlife Office, Acting Deputy Field Supervisor 
 
Methodology used to complete this 5-year review:   
This review was conducted by staff of the Pacific Islands Fish and Wildlife Office of the 
U.S. Fish and Wildlife Service (USFWS), beginning on April 29, 2008.  The review was 
based on final critical habitat designations for Adenophorus periens and other species 
from the islands of Lanai, Kauai and Niihau, Molokai, and Maui and Kahoolawe, Oahu, 
and the island of Hawaii (USFWS 2003a, b, c, d, e, f) as well as a review of current, 
available information.  The National Tropical Botanical Garden provided an initial draft 
of portions of the review and recommendations for conservation actions needed prior to 
the next five-year review.  The evaluation of Samuel Aruch, biological consultant, was 
reviewed by the Plant Recovery Coordinator.  The document was then reviewed by the 
Assistant Field Supervisor for Endangered Species and Acting Deputy Field Supervisor 
before submission to the Field Supervisor for approval. 
 
Background: 
For information regarding the species listing history and other facts, please refer to the 
Fish and Wildlife Service’s Environmental Conservation On-line System (ECOS) 
database for threatened and endangered species (http://ecos.fws.gov/tess_public). 
 
Application of the 1996 Distinct Population Segment (DPS) Policy:   
This Policy does not apply to plants. 
 
Review Analysis:   
Please refer to the final critical habitat designations for Adenophorus periens published in 
the Federal Register on January 9, February 27, March 18, May 14, June 17, and July 2, 
2003 (USFWS 2003a, b, c, d, e, f) for a complete review of the species’ status (including 
biology and habitat), threats, and management efforts.  No new threats and no significant 
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new information regarding the species biological status have come to light since listing to 
warrant a change in the Federal listing status of A. periens.   
 
At the time of listing in 1994 there were 1,280 known individuals of Adenophorus 
periens on the islands of Kauai, Molokai, and Hawaii (USFWS 1994). 
 
Most populations of Adenophorus periens have not been observed more recently than 
1998 or 1999 (Perlman 2008; Wood 2008).  Very small populations have been observed 
on Kauai at a number of locations.  Adenophorus periens was observed in the preserve 
which is being proposed by the Kauai Watershed Alliance and the Nature Conservancy 
within the Alakai-Wainiha region of Kauai where it is restricted to the very upper 
headwater drainages and grows epiphytically on trees around the banks of streams (Wood 
2007).  At Halemanu in Kokee State Park there is a historical record.  In Hanakoa, one 
individual was observed in 1991 and seven individuals were observed in 1998.  In upper 
Hanalei Valley, two individuals were observed in 1993.  In Iliiliula Valley, a single 
individual was seen in 1994.  In Kealia, at Mount Namahana, one individual was seen in 
1993.  In Limahuli, below Pali Eleele, three individuals were observed in 1998, and one 
in 1999.  In Lumahai Valley, seven individuals were seen in 1998 and a single individual 
in 1999.  In the Wahiawa Mountains various botanists observed between 2 to 50 
individuals in 1991 (Lorence and Flynn 1991).  In Wainiha Valley, from 3 to 27 
individuals were reported in 1993 (Wood 1998; Wood 2007, 2008) and from upper 
Waioli Valley one individual was reported in 1993 (Perlman 2008; USFWS 2003b; 
Wood 2008).  Lorence and Flynn (1993) reported seeing a single individual in the 
Makaleha Mountains in 1993. 
 
A single individual was observed at Pepeopae Bog on Molokai in 1995, and confirmed 
dead in 2004 (Perlman 2008).  The largest known population on the island of Hawaii 
occurs in the Kahaualea Natural Area Reserve in the Puu Oo Forest Unit, where 30 
scattered individuals were observed in 1998 (Perlman 2008).  This 1,571 hectare (3,882 
acre) area extends from 792 meters (2,600 feet) down to the lava flows of 1983 to 1985 
(Hawaii Division of Forestry and Wildlife 1992).  Adenophorus periens was formerly 
found on the slopes of Kane Nui o Hamo and a few other sites in the forests of the East 
Rift, Kahaualea reserve area that is within Hawaii Volcanoes National Park.  When Kane 
Nui o Hamo was searched in the late 1990s, no A. periens was found.  This species may 
have been lost from its former range within the national park (L. Pratt, U.S. Geological 
Survey, pers. comm. 2008).   
 
Currently, Adenophorus periens is known from a minimum of 51 to 123 individuals in 12 
populations.  Ranker and Palmer both agree that A. periens was previously more 
common, and that the reasons for its decline are not well understood (Palmer 2003; 
Ranker 1994). 
 
Extremely high genetic variability in this species is thought to be an adaptation to 
existing in isolated populations where it relies on its own mutations, rather than gene 
flow from neighboring populations to persist (Ranker 1994).  Its evolutionary origins 
remain obscure (Ranker et al. 2003). 
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The Kahaualea Natural Area Reserve where Adenophorus periens occurs on the island of 
Hawaii contains a diverse Metrosideros polymorpha (ohia) - Cibotium glaucum (hapuu) 
lowland wet forest community (Hawaii Division of Forestry and Wildlife 1992).  
Adenophorus periens is epiphytic, most often on Metrosideros polymorpha.  On Kauai, it 
is found along riparian banks of stream systems in well-developed, closed canopy that 
provides deep shade and high humidity in Metrosideros polymorpha - Cibotium glaucum 
lowland wet forests, open M. polymorpha montane wet forest, or M. polymorpha - 
Dicranopteris linearis (uluhe) lowland wet forest (USFWS 1999). 
 
Ranker suggested that volcanic activity, including direct impacts of flowing lava and 
noxious gases emitted from the volcano, might be a considerable threat to this species on 
the island of Hawaii, as its only known population is on the east flank of the Kilauea 
volcano, which remains active (Factor E) (Ranker 1994).  During 2007 and 2008 the 
Kahaualea Natural Area Reserve has been closed due to threatened eruptions of the 
volcano (TenBruggencate 2007).  The population in Kahaualea Natural Area Reserve on 
the island of Hawaii is also threatened by feral pigs (Sus scrofa) and cattle (Bos taurus) 
(Factors A, C, and D) which damage the vegetation, as well as competition with invasive 
introduced plant species (Factor E) (Hawaii Division of Forestry and Wildlife 1992).  
 
On Kauai, non-native feral ungulates such as pigs, goats (Capra hircus), and mule deer 
(Odocoileus hemionus) are a serious threat to the watershed and the species’ habitat 
(Factors A, C, and D).  Some very aggressive introduced plant species are invasive 
throughout the area including Clidemia hirta (Koster’s curse), Sphaeropteris cooperi 
(Australian tree fern), Psidium guajava (guava), Hedychium gardnerianum (kahili 
ginger), Erigeron karvinskianus (daisy fleabane), and Buddleia asiatica (dog tail) (Factor 
E) (Wood 2007).  
 
Climate change may also pose a threat to Adenophorus periens (Factors A and E).  
However, current climate change models do not allow us to predict specifically what 
those effects, and their extent, would be for this species.  
 
The Nature Conservancy and the Kauai Watershed Alliance are working to establish a 
fence that would protect 526 hectares (1,300 acres) of watershed around the northeastern 
Alakai plateau, contiguous with an adjacent 2,326-hectare (5,750-acre) parcel within 
Wainiha Valley, which would exclude feral ungulates (Wood 2007).  
 
Spores collected from 1991 to 1995 which are in storage at the National Tropical 
Botanical Garden on Kauai are unlikely to be viable (National Tropical Botanical Garden 
2009, M. Clark, National Tropical Botanical Garden, pers. comm. 2008).  
 
Stabilizing, downlisting, and delisting objectives are provided in the recovery plan for 
multi- island plants (USFWS 1999), based on whether the species is an annual, a short-
lived perennial (fewer than ten years), or a long- lived perennial.  Adenophorus periens is 
a short- lived perennial, and to be considered stabilized, which is the first step in 
recovering the species, the taxon must be managed to control threats (e.g., fenced) and be 
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represented in an ex situ (off-site) collection.  In addition, a minimum of three 
populations should be documented on islands where they now occur or occurred 
historically.  For the species to be considered stable, each of these populations must be 
naturally reproducing and increasing in number, with a minimum of 50 mature 
individuals per population.  
 
The interim stabilization goals for this species have not been met as only one population 
may have more than 50 mature wild individuals and not all threats have been managed 
(see Table 1).  Therefore, Adenophorus periens meets the definition of endangered as it 
remains in danger of extinction throughout its range. 
 
Recommendations for Future Actions: 
 

• Collect spores for genetic storage and reintroduction. 
 
• Research propagation of this species.  

 
• Construct exclosure fences to protect populations from the negative impacts of 

feral ungulates. 
 
• Survey geographical and historical range for a thorough current assessment of the 

species. 
 

• Work with Hawaii Division of Forestry and Wildlife and other land managers to 
initiate planning and contribute to implementation of ecosystem-level restoration 
and management to benefit this species.  

References: 
 
Hawaii Division of Forestry and Wildlife.  1992.  Kahaualea Natural Area Reserve 

management plan.  Department of Land and Natural Resources, State of Hawaii, 
Division of Forestry and Wildlife, Honolulu, Hawaii.  Available online at 
<www.dofaw.net/nars/files/kahau92plan_changed.doc >.  Accessed 12 August 
2008. 

 
Lorence, D.H., and T. Flynn.  1993.  Botanical survey of the upper Waioli Valley, Kauai.  

State of Hawaii, Department of Land and Natural Resources, Lihue, Hawaii.  81 
pages.  Unpublished. 

 
Lorence, D.H., and T. Flynn.  1991.  Botanical survey of Wahiawa drainage, Kauai.  

Department of Land and Natural Resources, Division of Forestry and Wildlife.  
Lihue, Hawaii.  195 pages.  Unpublished. 

 
National Tropical Botanical Garden.  2009.  Report on controlled propagation of listed 

and candidate species, as designated under the U.S. Endangered Species Act.  
Unpublished. 

http://www.dofaw.net/nars/files/kahau92plan_changed.doc�


 5 

 
Palmer, D.D.  2003.  Hawaii’s ferns and fern allies.  University of Hawaii Press, 

Honolulu.  324 pages. 
 
Perlman, S.  2008.  Adenophorus periens field notes.  National Tropical Botanical 

Garden.  3 pages.  Unpublished. 
 
Ranker, T.A.  1994.  Evolution of high genetic variability in the rare Hawaiian fern 

Adenophorus periens and implications for conservation management.  Biological 
Conservation 70(1):19-24.  

 
Ranker, T.A., J.M.O. Geiger, S.C. Kennedy, A.R. Smith, C.H. Haufler and B.S. Parris.  

2003.  Molecular phylogenetics and evolution of the endemic Hawaiian genus 
Adenophorus (Grammitidaceae).  Molecular Phylogenetics and Evolution 
26(3):337-347.  

 
TenBruggencate, J.  2007.  Area near Hawaii Island volcano closed to public; volcano 

stirring.  Honolulu Advertiser, Honolulu, Hawaii.  26 July 2007.  
 
[USFWS] U.S. Fish and Wildlife Service.  1994.  Endangered and threatened wildlife and 

plants endangered status for 12 plants from the Hawaiian Islands; final rule.  
Federal Register 59(217):56333-56351. 

 
[USFWS] U.S. Fish and Wildlife Service.  1999.  Recovery plan for the multi- island 

plants.  U.S. Fish and Wildlife Service, Portland, Oregon.  206 pages + 
appendices. 

 
[USFWS] U.S. Fish and Wildlife Service.  2003a.  Endangered and threatened wildlife 

and plants; final designation of critical habitat for three plant species from the 
island of Lanai, Hawaii; final rule.  Federal Register 68(6):1220-1274.  

 
[USFWS] U.S. Fish and Wildlife Service.  2003b.  Endangered and threatened wildlife 

and plants; final designation or nondesignation of critical habitat for 95 plant 
species from the islands of Kauai and Niihau, Hawaii; final rule.  Federal Register 
68(39):9116-9479. 

 
[USFWS] U.S. Fish and Wildlife Service.  2003c.  Endangered and threatened wildlife 

and plants; final designations and nondesignations of critical habitat for 42 plant 
species from the island of Molokai, Hawaii; final rule.  Federal Register 
68(52):12982-13141.  

 
[USFWS] U.S. Fish and Wildlife Service.  2003d.  Endangered and threatened wildlife 

and plants; designation of critical habitat for 60 plant species from the islands of 
Maui and Kahoolawe, Hawaii; final rule.  Federal Register 68(93):25934-26165.  

 



 6 

[USFWS] U.S. Fish and Wildlife Service.  2003e.  Endangered and threatened wildlife 
and plants; final designation or nondesignation of critical habitat for 101 plant 
species from the island of Oahu, Hawaii; final rule.  Federal Register 
68(116):35949-35998.  

 
[USFWS] U.S. Fish and Wildlife Service.  2003f.  Endangered and threatened wildlife 

and plants; final designation and nondesignation of critical habitat for 46 plant 
species from the island of Hawaii, Hawaii; final rule.  Federal Register 
68(127):39624-39761. 

 
Wood, K.R.  1998.  Notes on the flora of Upper Wainiha Valley, Kauai, Hawaii (1500-

2170 ft elev.).  National Tropical Botanical Garden, Kalaheo, Hawaii.  8 pages.  
Unpublished. 

 
Wood, K.R.  2007.  Notes on the flora of Wainiha and Alakai, Kauai, Hawaii , biological 

report.  The Nature Conservancy and the Kauai Watershed Alliance, Lihue, 
Kauai, Hawaii.  60 pages.  Unpublished. 

 
Wood, K.R.  2008.  Summary of field notes for Adenophorus periens.  National Tropical 

Botanical Garden, Kalaheo, Hawaii.  2 pages.  Unpublished. 
 
Personal communications: 
 
Clark, Margaret.  2008.  Seed Bank Manager, National Tropical Botanical Garden, 

Kalaheo, Hawaii.  Note to files dated, October 10, 2008.  Subject:  Adenophorus 
periens in storage. 

 
Pratt, Linda W.  2008.  Botanist, U.S. Geological Survey Biological Resources Division, 

Hawaii National Park, Hawaii.  E-mail to Margaret Clark, National Tropical 
Botanical Garden, dated August 18, 2008.  Subject:  Adenophorus periens. 

 
 

  



 7 

Table 1.  Status of Adenophorus periens from listing through 5-year review. 
 
Date No. wild 

indivs.  
No. 
outplanted 

Stability Criteria 
identified in 
Recovery Plan 

Stability Criteria 
Completed? 

1994  
(listing) 

1,280 0 All threats managed in 
all 3 populations 

No 

   Complete genetic 
storage 

No 

   3 populations with 50 
mature individuals 
each 

No 

1999 
(recovery 
plan) 

1,295-
1,330 

0 All threats managed in 
all 3 populations 

No 

   Complete genetic 
storage 

Partially 

   3 populations with 50 
mature individuals 
each 

No 

2003  
(critical 
habitat) 

1,000 +  0 All threats managed in 
all 3 populations 

No 

   Complete genetic 
storage 

Partially 

   3 populations with 50 
mature individuals 
each 

No 

2009  
(5-year 
review) 

51-123 0 All threats managed in 
all 3 populations 

No 

   Complete genetic 
storage 

Partially 

   3 populations with 50 
mature individuals 
each 

No 
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