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Anchialine restoration in Hawai‘i –
One pool complex at a time 



‘Ula ka loko kāheka i ka ‘ula o loko.
Sacred is the red pond where the red shrimp dwell within.

B. Seidel



Hawai‘i Wildlife Fund

Our mission is to protect the native 
wildlife of Hawai‘i through research, 
education & conservation projects.



Anchialine Pools in Hawai‘i

J. Bagshaw / DOFAW B. Seidel

Ka‘u Calendar



Maps from: 
http://www.hawaiiecoregionplan.info/anchpoolNC.html

Where in the  ….                         ?

C. Yuen / County of Hawai‘i



Wai‘ōhinu Forest Reserve (Hawai‘i Island)

1,331 acres (538 ha) / 2 mi (3.3 km) of coastline:

• Plants: 36 species of native coastal vegetation, 
including endangered ‘ōhai (Sesbania tomentosa)

• Pools: At least 6 anchialine pools with 3 species of 
shrimp (Halocaridina rubra, Metabetaeus lohena, 
Palaemon debilis) & a cave

• Petroglyphs: Several petroglyph fields & numerous 
other cultural resources / archeological features
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Native wildlife utilizing pools

M. Kimura

G. Smith / FWS

B. Harry / NPS
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Native plants in/around pools



Threats to anchialine ecosystems



SOURBUSH CHRISTMAS BERRY

SEASHORE PASPALUM

LANTANA

WHITE LEADTREE
Misc. photographers – thank you google.



Restoration Phase I (Plants)











Restoration Phase II (Sediment)













Restoration Phase III (Fish)

Photo by John Hoover.





“detailing that our tests showed that CFT 
Legumine concentrations greater than or 
equal to 3 ppm (i.e., > 0.15 mg/L 
rotenone) achieved 100% mortality of 
tilapia and 93% of guppies within 24 
[hours] -- whereas there was little or no 
mortality among invertebrates exposed for 
48 to 72 h to 1 to 5 ppm CFT Legumine.”

According to Leo Nico of USGS, they ran similar bioassays in June 2018 with CFT 
Legumine (rotenone product) on 3 native neritid snails (Neripteron vespertinum, 
Neripteron vespertinum, Nerita picea) and 2 more invasive fish species: Mollies 

(Poecilia sphenops complex), Western Mosquitofish (Gambusia affinis) 
– all of which are found in anchialine pool ecosystems.

Preliminary results: Mortality of non-native fishes with 
native inverts relatively unaffected by piscicide. 

Manuscript in process – to be submitted to journal by the end of the year. 



Planetayurveda.com

Re ‘auhuhu (Tephrosia purpurea): 
“This once common powerful plant is 

now extremely rare in the main 
Hawaiian Islands and with its many 

valuable qualities, it is worthy of 
propagation and conservation.” 

– Leina‘ala Bright and colleagues













WQ and fauna monitoring



Education and outreach (ongoing)



Current restoration status

• Plant control – ONGOING: 100% invasive plant species 
removed by hand around pool #1 (hema), 75% and 
ongoing for pool #3 (‘ākau), plus 90% of the 52 
hectares (129 acres) of invasive woody plants treated. 

• Sediment removal – COMPLETE: Sediment removed 
two largest pools (to extent possible).

• Fish removal – IN PROGRESS: Rotenone 
administration training completed and re-applying for 
the experimental use permit (HI DOA), CWA NPDES 
pesticides general permit (HI DOH → US EPA), and 
Special Activity permits (HI DLNR) for use within 
anchialine ecosystems.

• Education and outreach – CONTINUOUS ☺



Ka ‘inana lā mele ‘ōpae ula.
Lively and active is the freshwater shrimp, Halocaridina rubra.

B. Seidel



Mahalo and questions?

megan@wildhawaii.org

Massen Greene Foundation

¡Gracías!

¿Preguntas?

@wildhawaii


