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‘Ula ka loko kaheka i ka ‘ula o loko.

Sacred is the red pond where the red shrimp dwell within.
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Anchialine Pools in Hawai’i
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Maps from:
http://www.hawaiiecoregionplan.info/anchpoolNC.html



Wai‘ohinu Forest Reserve (Hawai‘i Island)

Plants: 36 species of native coastal vegetation,
including endangered ‘Ohai (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 culturalresources / archeological features =
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ANCHIALINE ECOSYSTEMS

Rocks and clocks: linking geologic history and rates
of genetic differentiation in anchialine organisms

Scott R. Santos * David A. Weese
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Fig. 1 Map of the high Hawaiian Islands depicting anchialine
pools where Halocariding were sampled for this study. fserts
Geologic maps, including ages of local basalt (i.e., lava) flows,
for the northeastern coast of Maui (A) and the southeastern
coast of the island of Hawai'i (B). Site codes: Waianapanapa
Cave (WC), Waikoloa (WKA). Puhi Ula Cave (PU). and
Wai'ohinu (WF)



Native plants in/around pools
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Threats to anchialine ecosystems




Misc. photographers — thank you google.



Restoration Phase | (Plants)
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Restoration Phase Il (Sediment)



















Restoration Phase Il (Fish)

Photo by John Hoover.
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RESTRICTED USE PESTICIDE
DUE TO APPLICATOR EXPERTISE REQUIREMENTS
AND CHRONIC TOXICITY CONSIDERATIONS
For retail sale to and use only by certified Applicators or persons under their direct
supervision and only for those uses covered by the Certified Applicator’s
certification.
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h. Dosage Rate(s) (bs. active ingredient per unit area) thed of Application
dose of 4 ppm concentration CFT Legumine V/ Bround Aerial Other (specify)
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a, Starfing Date January 2018 I b. Campletion Date December 2018
5. TYPE OF DATA SOUGHT:
To assess efficacy of using Rotenone to Control Invasive Fish in Anchialine Pools in Hawaii
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FOR EXPERIMENTAL USE ONLY
Under Hawaii State EUP-17-03
Issue Date: 12/29/2017
Expiration Date: 12/28/2018

®
RESTRICTED USE PESTICIDE

acute inhalation, acute oral and aquatic toxicity. For retail sale to, and use only by, Certified
Applicators or persons under thelr direct supervision and only for those uses covered by the Certified
Applicator's certification.

THE APPLICATOR IS RESPOMNSIBLE FOR CONFORMING TO THE LABEL. IMPORTANT GUIDANCE ON THE
SAFE AND EFFECTIVE USE OF THIS PRODUCT 15 PROVIDED IN THE ROTENONE 50P MANUAL, AVAILABLE
FROM THE REGISTRANT OR THE AMERICAN FISHERIES SOCIETY AT wunw fisheries.org/units/ratenone

CFT Legumine Fish Toxicant
EPA Reg. No. 89459-48

A fish toxicant for control of Fish in Lakes, Ponds, Reservoirs and Streams.
Active Ingredients:
ROEENONE o e
Cube Resins other than rotenone.
Other Ingredients: ... v e

Total: 100%

*Contains Petroleum Distillates
SHAKE WELL BEFORE USING

KEEP OUT OF REACH OF CHILDREN
WARNING

EUP-17-03
CFT Legumine Fish Toxicant; EPA Reg. Mo. B2459-48



Management of Biological Invasions (2015) Volume 6 in press
Research Article CORRECTED PROOF

b 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

Hawait Bl (Poecilia sphenops complex), Western Mosquitofish (Gambusia affinis)

E-mail: Inic

*Correspon — all of which are found in anchialine pool ecosystems.
T : 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.
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“deta.
Legumine concentra.. . «nan or ‘4 b . “
equal to 3 ppm (i.e., >0.15> mg/L | qee ’F y
rotenone) achieved 100% mortality of '

< -

tilapia and 93% of guppies within 24
[hours] -- whereas there was little or no
mortality among invertebrates exposed for
48to72hto1to5 ppm CFT Legumine.”



Investlgatlon of the Hawaiian Traditional Fish Poison Plant ‘Auhuhu, and the Viability of Its Use Today as a Fish Anesthetic
. Leina‘ala Bright'*, Levon Ohail, Clyde S. Tamaru?, Bradley K. Fox?, RuthEllen Klinger-Bowen?,

Kathleen McGovern-Hopkins? and Hi‘ilei Kawelo®. Kamakaktokalani Center for Hawaiian Studies?,
Department of Molecular Bi

Abstract

k. (Tephrosio purpuren) is a Polynesian intreduced plant, used by Mative Hawgid ( ! 0
SyEtEm ofﬁ.hlngﬁlled hala. The ‘auluhu plant, which contains the chemical tg e a u u u ep rOSIa p urp urea .
traditionally pounded and scattered in tide pools, stunning fish and making

hand or net. The ebjectives of this project are: 1) establish the lowest ff

o L ) ol ety o “This once common powerful plant is

of 30 seconds. This project demonstrates 3 valuable and viab

nztural resource management from a Hawaiian perspective. Ko

e now extremely rare in the main
oo e e o | Hawaiian Islands and with its many N4
s Introdiuction § valuable qualities, it is worthy of

and conservation of Hawaiian and other medicinal plants using agud , ‘
the Waihona La'au Lapa‘au Project ongoing research has encompass

"““m“m:“;";f:mm:mrm propagation and conservation.”
— Leina‘ala Bright and colleagues

warious uses at an herbal medicine as well as a fish anesthetic and put.orL i

tuapm,unoﬂerralre . oG ~ ot b
management. & natural
stress and physical injury
ather handling procadur:
high doses and with prol
Tephrosin does not have

W72/L) concentrations of aqueous ‘auhuhu extracts were

on dose and time on induction, recovery appeared to be dependent

Tlmeofaxpn,ure wasfoundrn be crucial in survival; the difference batween 15 seconds of exposure
resulted in 5 fold difference in survival.

Conclusion

= This once comman powerful plant is now extremely r@re in the main Hawaiian islands and with its many
valuable qualities it is worthy of propagation and consenation.

= 45 3 medicine, this plant has been used over many centuries by Native Hawaiians externally for skin
diseases and internally as a tonic and relasant when added to other remedies.

= The extended period from induction to recovery observed inthe current study [16 to 30 min) is
advantageous in the field of aquaculture for handling and surgical procedures as compared to the most
commanly used anesthetic, MS-222 (1.5 to 3 min).

= The minimal costs, convenience, ease of propagation, preparation and implementation of this organic
plant material offers a valuable alternative to synthetic anesthetics currently used in the aguaculture
industry.

= 45 3 fish poison, ‘auhuhu shows potential for the eradication of invasive spedes in our loko i'a (fishponds),
kahawai |streams) and along the reefs and warrants further investigation.

This project revives a tra
fishing, as well as this typ

the hola placed in the w

would be placed in loose]

left 3 bitter tasteinthe e
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RESTRICTED USE PESTICIDE

Due to acute inhalation, acute oral, and aquatic toxicity. For retail sale to, and use only by, Certified Applicators
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THE APPLICATOR IS RESPONSIBLE FOR CONFORMING TO THE LABEL. IMPORTANT GUIDANCE ON
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WQ and fauna monitoring

Ho‘onoua Complex Water Quality and Crustacean Survey Averages

°C

ppt

%

mS

%

Temp

pH

Salinity

Diss. 02

Cond.

Pool #1

average (mean)

25.13

11.74

84.69

20.12

(Ho'onoua hema)

st. deviation

1.71

0.86

23.53

0.90

minimum

20.48

10.08

32.94

18.24

maximum

28.31

15.13

121.25

22.18

N

34

34

15

21

Pool #2

average

23.83

9.45

40.58

17.48

{Ho'onoua 'opae)

st. deviation

1.21

2.56

27.39

1.07

minimum

21.60

0.10

9.80

15.56

maximum

26.20

12.10

102.90

20.41

N

22

22

11

14

Pool #3

average

26.71

11.90

75.84

20.91

(Ho'onoua 'akau)

st. deviation

3.02

2.50

42.47

4.40

minimum

20.30

0.90

3.70

5.00

0

maximum

32.90

15.00

159.00

25.70

N

31

30

30

12

17

22

All Pools

average

25.36

7.69

11.21

69.13

19.67

5.96

st. deviation

2.47

0.56

2.30

37.25

3.00

12.53

N

87

83

86

38

52

50

Table 1. The above table shows the results from water quality samples and crustacean surveys
conducted by HWF from 2009-2012 and 2009-2014 respectively.




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 (‘akau), 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.

Educatlon and outreach CONT|NUOUS ©




Ka ‘inana |Ia mele ‘opae ula.

Lively and active is the freshwater shrimp, Halocaridina rubra.




Mahalo and questions?
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