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Agenda

Welcome:
Patricia Kramer (AGRRA) & Christophe Blazy (SPAW-RAC)

Background
* Judith Lang (AGRRA): Unomia stolonifera in the Pacific and aquaria

Venezuela Response

* José Juan Grieco (Proyecto Unomia): Invasion history and ecological distribution

* Ana Yranzo Duque (Universidad Central de Venezuela): How to identify underwater

+ Jeannette Perez-Benitez (Universidad Central de Venezuela): Asexual and sexual
reproduction

» Maria Cristina Goite & Rubén Machado (Instituto Venezolano de Investigaciones
Cientificas): Chemical Investigations

« Estrella Villamizar G (Universidad Central de Venezuela): Lessons Learned

Cuba Response

* Reinaldo Estrada (Fundacion Antonio NuUfiez Jiménez de la Naturaleza y el Hombre):
Responses to recent appearance in Cuba

Florida, Hawaii, Caribbean Response
* Ana Zangroniz (UF/IFAS Extension, FL Sea Grant): Florida Communication Response

« Christy Martin (University of Hawai‘i): Response to Pulse Coral in Hawai i

« Patricia Kramer & Lynnette Roth (AGRRA): Tracking Unomia in Caribbean
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Unomia stolonifera in the Indo-Pacific and Aquaria

© www.reefbuilders.com

Judy (Judith) C. Lang ,-.....q...-q...-
2024-02-23 e B MhORE

Atlantic & Gulf Rapid Reef Assessment & Response (AGRRA: www.agrra.org)



What is Unomia?

an octocoral-their polyps have 8 pinnate

tentacles around an oral opening \ £
‘ -\’

a xeniid* a zooxanthellate soft coral,

most have polyps on a stalk
*=in the family Xeniidae

native to the Indian and Pacific Oceans.

Unomia stolonifera
S

marshallae

Unomia stolonifera—has
unusually large numbers of
polyps along the sides of its
stalks

© Benahaytret al (20‘



U. stolonifera: ©Mcnastanes

known Indonesian natural range

Philippines

* Sulawesi
*

b e

© Mithae! Janes
AquaTouch
: museum specimens are from 3 sites in Sulawesi, Indonesia
| collection dates: ¢1889 91994 492009
" . :\‘“‘\.
MR WA EIRENTIER o & not locally invasive in 1994 or 2009
g : R ONE N T SRS Photos from the 2009 collection site




Xeniids in their Native Habitats  Xeniidos en sus habitats nativos — Xéniidés dans leurs habitats d'origine

Grow rapidly: gain photosynthates from their zooxanthellae and feed on external food particles (e.g.,
small plankton) a.

On intact coral reefs: Compete for space with many other xeniid species along with other kinds of soft
corals, stony corals, fire corals, etc., and are eaten by marine gastropods.

In disturbed reef areas: Have been known to dominate barren patches.

Crece rapido: obtienen fotosintatos de sus zooxantelas y se alimentan de particulas de alimentos externas (por ejemplo,
plancton pequefio).

En arrecifes de coral intactos: Compiten por el espacio con muchas otras especies de xenidos junto con otros tipos de
corales blandos, corales pétreos, corales de fuego, etc., y son devorados por gasteropodos marinos.

En dreas de arrecifes perturbadas: Se sabe que dominan parches aridos.

Croitre rapidement: obtenir des photosynthéses a partir de leurs zooxanthelles et se nourrir de particules alimentaires © P. Dustan
externes (par exemple, petit plancton). -

Sur les récifs coralliens intacts: rivalisent pour I'espace avec de nombreuses autres especes de xéniidés ainsi que d'autres
types de coraux mous, de coraux durs, de coraux de feu, etc., et sont mangés par gastéropodes marins.

Photos from Raja Ampat, Indonesia

Dans les zones de récifs perturbés: on sait qu'ils dominent les zones stériles.

RaDustan RiDustan



Unomia in Aquaria

The fast growing "Xenia elongata’ now known as
Unomia stolonifera is so wildly prolific that it has been
considered for use in ‘xenia reactors’ to directly absorb
dissolved organic matter and export nutrients when

they are removed. Jake Adames, -
2021 © www.reefbuilders.com

BUT: more popular now is an
unnamed blue xeniid species
that grows even more rapidly
in aquaria than U. stolonifera
and is often housed in a sump
chamber to help cleanse the
circulating seawaterof both
dissolved and particulate
organic matter.

Photos from Miami Gardens, Florida e N oo S : TG LifleFishes
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Unomia stolonifera
Origin/Distribution:

(Ambon, Sulawesi) NATIVE

Polipos

(West Coast) NON-NATIVE
o

U
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Geographic location: 1st Observation (2007):

Mochima National Park. Area: 95,000 Ha.
Ground zero: origin of the Unomia stolonifera invasion (2000 - 2005)

Origin: i
Deliberate

introduction

Ornamental market
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INVASION HISTORY AND
et ECOLOGICAL
&M DISTRIBUTION OF THE

¥’  Unomia stolonifera 7o

RESEARCH:
B Unomia stolonifera
R 2007 - 2024

Reef sites

The first incidence of an alien soft coral of the family Xeniidae
in the Caribbean, an invasion in eastern Venezuelan coral
communities

(hwm w e m lamd Losdda Ihametry |00V, .
g o bk Paole wd rm s S i v e gt &
B e R I L P )

R 1st Official Record:

vy v b =l feon

o As g wmnd Bl e b greete Bt b R —- -

e e Xenia sp.
e NRAA N AT W A e e s gl aalany wom Beand o
e (Genus Xe nla)
Coamwn Be onl Mom blond womrimg 20 0 A S aburdan s
Bt B w0 e S wg Y s wamen T ol o d mlabeee

ST I (unidentified species)

2014 (Family Xeniidae)

b

Y. Benayahu. (2014). Ld

Coral Reefs

Ruiz-Allais, J.P., E. Amaro,
C. Macfadden, A. Halasz &




INVASION HISTORY AND
ECOLOGICAL
DISTRIBUTION OF THE
Unomiastolonifera i

RESEARCH: April 22, 2021

Unomia stolonifera Re-description and New Classification:
2007 - 2024 Unomia stolonifera

3o Zoossra 3964 (1) 130344 = TSN 1125500 odtuon)
M e vn g comy Article ZOOTAXA

Copynght © 2021 Magnolsa Pross BN 117540 g ecdeony
s don oeg 10 11636 sootana 4964 2 S
Aep roobank g e bud sovbank org peb DOES811-E AESLIRD-O0E 2D TRAAC AN

Revisiting the type of Cespitularia stolonifera Gohar, 1938 leads to the description
of a new genus and a species of the family Xeniidae (Octocorallia, Alcyonacea)

YEHUDA BENAYAHU", LEEN P VAN OFWEGEN', ). P RUIZ ALLAJIS' & CATHERINE S MCFADDEN'




INVASION HISTORY AND

ECOLOGICAL
DISTRIBUTION OF THE

Unomia stolonifera 75

The invasive octocoral Unomia stolonifera (Alcyonacea, Xeniidae) 4 1
is dominating the benthos in the Southeastern Caribbean Sea. Unomla StO/OnIfeI’a

Juan Pedro Ruiz-Allais, Yehuda Benayahu and Oscar Miguel Lasso-Aicald 2007 - 2024

Memonia de s Fundecxon La Salle e Clencias Neturales. 2021, 7187} 6380

The biodiversity of
invaded
ecosystems
decreases due to
the death of corals

- —

and other native

benthic species.
SESSILE SPECIES




Percentage cover:

U. stolonifera mg — o

(50 - 80%)  i.:
Native species < '

(20 - 50 %)
2013

Unomia stelonifera Native corals

Juan Pedro Ru-Alas. Yehuta Benayahu and Oscar Mgue! Lasso-Alcals

November

December

2013
12

= s Sites




Impact of other benthic communities:

Seagrass meadows (Thalassia testudinum)




Dispersion forms studied:

Natural dispersion:
of the mother colony or release of

to Thalassia testudinum leaves




sites on
INVASION QUALITATIVE
STUDY 2016 - 2017
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INVASION QUALITATIVE STUDY
b 2021= 2023:

30 to 100% cover

b

Large colonies of Unomia stolonifera (invasion)




o&":ﬁ@ Unomia Proyect (@unomiaproject)

- 43_’. First Research, Education and Management initiative in

”*OA{ ._AX@? the Greater Caribbean '
74 P%

What do we need?

Technical cooperation
and economical support




Identificando a Unomia stolonifera en el campog

Identifier Unomia stolonifera sur le
terrain

Ana Yranzo Duque

Laboratory of Acuatic Systems Ecology
Marine-coastal ecosystems Line Researh
Institute of Tropical Zoology and Ecology
Central University of Venezuela

U. stolonifera surrounds the coral Montastraea cavernosa

U. stolonifera rodea al coral Montastraea cavernosa
U. stolonifera entoure le corail Montastraea cavernosa
Mochima National Park, Venezuela



polyp with 8 tentacles
polipo con 8 tentaculos
polype a 8 tentacules

al

stalk with polyps

tallo con poélipos
pédoncule avec polypes

]

stolons connect stalks
=5 ey IACTL S ST Ly . los estolones conectan los tallos
pS———— | & Proyecto les stolons relient les pédoncules Proyecto
: CorAlien -~ | l p ' '




can retract into the coenenchyme
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Proyecto CorAlien

Briareum asbhestinum
encrusting form
e ¥ ) 2
coenenchyme: purplish grey or tan
cenenquima: gris violaceo o tostado
coenonchyme : gris violacé ou beige

polyps dark and large (> 1 cm)
polipos oscuros y grandes

Polyps sombre et grand

p - TECEELTT TN
Erythropodium caribaeorum

coenenchyme: beige
cenenquima: beige
coenonchyme : beige

polyps light and small (<1 cm)
polipos claros y pequeios

polyps claire et petit

W AT T S & K
y Palythoa caribaeorum |,

-

coenenchyme: cream

- 5.‘).‘ cenonquima: crema

% 11 R
: £, - coenonchyme . creme
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Erythropodium caribaeorum
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Briareum asbestinum
encrusting form

W Palytho




Encrusting B.asbestinum




A.Yranzo

“Rn .-
% ' " . ] j . .
E _ e .»‘; i ﬁﬂ Briareum asbestinum Unomia stolonifera

encrusting form
Erythropodium caribaeorum Images of Benayahu et al. 2021
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Asexual and sexual

reproduction of Unomia
stolonifera

& Pr'oyec+o CorAlien (IMIC-UcCV)
. Jeannette Pérez-Benitez, PhD. (UCV-
CorAlien

oooooooo |Z.ET) proyectocoralien@gmail.com




A Reproductive strategies of soft corals

CorAlien
Asexual propagation is common and often the predominant mode of reproduction in soft corals. It is

achieved by runner formation, fission, colony fragmentation or budding.

La propagacion asexual es el modo de reproduccion mdas comun en los corales suaves y puede ser por estolones,
fision, fragmentacion y gemacion.

La propagation asexuée est le mode de reproduction le plus courant chez les coraux mous et peut se faire par stolons, fission,
fragmentation et bourgeonnement.

The reproductive mode of soft corals varies between different family groups; However,
gonochoric is more common than hemaphroditic.

En los corales suaves el modo reproductivo varia entre las diferentes familias, sin embargo el gonocorismo es mas

comun que el hemafroditismo.
Chez les coraux mous, le mode de reproduction varie selon les différentes familles, mais le gonochorisme est plus

fréquent que I'hémaphrodisme.

Embryo

- Ty Benthic scarchin

Three modes of fertilitation have been described in soft corals:
O — i - b 7] behavior ® . , . .
P e = e 1. broadcast spawning (fecundacién externa/incubation surface
dmw o / \ externe)

g " X 2. internal brooding (fecundacién interna/incubation interna)

rooder Primary poly o o o 5 - o

o | " | 3. external surface brooding (fecundacion en la superficie de la colonia
Broadcast spawner '\.\ 4 ‘ / ) .

madre/ fécondation a la surface de la colonie mere)

30
(Sebens 1983; Benayahu et al. 1990; Benayahu & Loya 1983; Achituv et al. 1992; McFadden et al. 2001; McFadden and Hochberg 2003; Choi and Song 2007; Hwang and Song 2007).




& Due to the high propagation and dispersion we
CorAlien have the following questions:

What are their reproductive strategies?

¢ Cudles son sus estrategias reproductivas? / Quelles sont leurs stratégies de reproduction ?

What is the growth rate?

éCudl es su tasa de crecimiento?/ Quel est votre taux de croissance ?

How does it gain new space?

¢Cémo gana nuevo espacio?/ Comment gagner de nouveaux espaces ?

Is it gonochoric or hermaphrodite?

¢Es gonocorico o hermafrodita?/ Est-ce gonochore ou hermaphrodite ?

Does it have internal or external fertilization?

éSu fertilizacidn es externa o interna?/ Votre fécondation est-elle externe ou interne ?

How is its embryonic development?

¢Como es su ciclo reproductivo?/ Comment se déroule son cycle de reproduction?"




C% Asexual and sexual reproduction of U. stolonifera

vvvvvvvv

Since March 2023, we have been carrying out studies in the field and the laboratory (using

microcosms).
Desde marzo 2023 estamos realizando estudios in situ y en el laboratorio (mediante microcosmos).
Depuis mars 2023 nous réalisons des études in situ et en laboratoire (a 1'aide de microcosmes).

v Monitoring of experimental quadrats (in the field)
Monitoreo de cuadratas experimentales / Suivi de quadrats expérimentaux

v Monthly collection of specimens and histological study to
determine their sexual reproduction pattern.
Coleccion mensual de ejemplares y estudio histolégico, para determinar
su patron reproductivo /Collecte mensuelle de spécimens et étude
histologique, pour déterminer leur mode de reproduction

v Tracking sexual and asexual reproductive strategies in microcosms
Seguimiento de las estrategias reproductivas sexuales y asexuales en los
microcosmos / Surveillance des stratégies de reproduction sexuelle et
asexuée dans des microcosmes

(UCV-IZET) 32
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A Tissue regeneration

CorAlien

oooooooo

Tissue regeneration and appearance of new
polyps, 9 days cutting the main steam of a
colony. Survival of the 54,54% (N=11).

Regeneracion de tejidos y aparicion de nuevos polipos
9 dias después del corte del tallo principal de una
colonia. Sobrevivencia del 54,54 % (N=11)
Régénération tissulaire et apparition de nouveaux
polypes 9 jours apres la coupe de la tige principale
d'une colonie. Survie de 54,54 % (N=11)

The totipotency of Unomia increases its
invasive ability.

La totipotencialidad en Unomia aumenta su
habilidad invasiva.

La totipotence d'Unomia augmente sa capacité
invasive.

34



cﬁn Sexual reproduction of U. stolonifera
Gonads and reproductive cells of U. stolonifera

A.-Longitudinal section of U. stolonifera; ectoderm (ec), mesoglea (mg),

endoderm (eg), gastrovascular cavity (cg), mesentery septa (ms).

Corte longitudinal de un pdlipo. Se observa el ectodermo (ec), la mesoglea (mg), el
endodermo(eg), la cavidad géstrica (cg) y los septos mesentéricos (ms). / Coupe
longitudinale d'un polype. L'ectoderme (ec), la mésoglée (mg), 'endoderme (eg),
la cavité gastrique (cg) et les septa mésentériques (ms) sont observés.

oooooooo

B.- Female gonad, oocytes (o).

Gameto femenino, oocito (0) / Gamete femelle, ovocyte
1000xColoracion H/E

C

C.- Male gonad with sperm (s)
Gonada masculina con espermatozoides /

Gonade male avec sperme
1000 X . Coloracion H/E |

TECHN Lorena Marquez’(UCV-IBE)




C-% Sexual reproduction of U. stolonifera
Immature planulae?

oooooooo

A. Zygotes (Z) of U. stolonifera, collected in the microcosms.

Cigotos (Z) de U. stolonifera colectados en los microcosmos./Zygotes
(Z) d'U. stolonifera collectés dans les microcosmes.

Max length: 104-1950 pm (n=106)
B. Detail of a zygote (100X)/Detalle de un cigoto/ Détail d'un
zygote

“La reproduccion asexual parece ser la mejor estrategia en
ganar nuevos espacios y ampliar su distribucion, sin
embargo conocer la reproduccion sexual es importante para
comprender el mantenimiento, la reposicion y la

“Asexual reproduction may be the best recuperacion de su poblacién ante una perturbacion (ejem.
strategy to gain new spaces and expand its una estrategia de control)”
distribution, however, knowing sexual La reproduction asexuée semble étre la meilleure stratégie

pour gagner de nouveaux espaces et étendre sa répartition,
cependant, connaitre la reproduction sexuée est important
pour comprendre le maintien, le remplacement et la
récupération de sa population face a une perturbation (par
exemple une stratégie de controle). 36

reproduction is important to estimate the
maintenance, replacement and recovery of
its population in the event of a disturbance
(i.e. a control strategy)”.



2

CorAlien

“The combination of its fast
growth and flexible erect steams
are advantages in spatial
competition in the Caribbean
where there are no other animals
with this strategy of clonal
expansion”.

“Su réapido crecimiento junto con sus largos y
flexibles pdlipos, le otorgan ventajas
competitivas por el espacio tnicas en el Caribe,
donde ningtn otro organismo clonal tiene estas
estrategias”.

« Sa croissance rapide, ainsi que ses polypes
longs et flexibles, lui conferent des avantages
compétitifs uniques pour l'espace dans les
Caraibes, ot aucun autre organisme clonal ne
dispose de telles stratégies.»

Thank you for your attention




Manoyt P Vic

Chemical studies: Photophysical properties of fractions
obtained from U. stolonifera.

Estudios quimicos: Propiedades fotofisicas de fracciones
obtenidas a partir de U. stolonifera.

Etudes chimiques : Propriétés photophysiques des fractions
obtenues a nartir d’'U. stolonifera.

Maria Cristina Goite
Rubén Machado,

CorAlien vie
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The invasive Unomia stolonifera
El invasor Unomia stolonifera
L'envahisseur Unomia stolonifera

* No mechanical defenses/
No tiene defensas
mecanicas/ Pas de
défenses mécaniques

« Chemical defense/
Emplea defensas
quimicas/
Utiliser des défenses
chimiques

* Allelochemicals
compounds with
potential effects /
Aleloquimicos con Potential danger to the Caribbean region!
potenciales efectos / iPotencial peligro para la region Caribe!
Composes Danger potentiel pour la région des

allélochimiques ayant .
Adac AFfFate mnAtantiale Caralbes'




Determining U. stolonifera’s alellochemicals
Determinacion de aleloquimicos de U. stolonifera
Détermination des composés allélochimiques d’U. stolonifera

Polyps/
Extract Pélipos/

PP =) Pobvees

C,H;OH oljve-green

solution

Colletion at 1.5-3 m/ > oy C solucion verde
Recolecci()n a1,5-3 ? e ‘»*? oliva @ Estrefla Villamizar
' il solistion vert olive
’Igf‘ ?éfts @Mgno Cﬂshnc GoVre vg,‘ I

I : .
gt:f:Sucreos es Stalks/Tallos/Tiges
Las Caracas: 10° 21’ 28.8” N, 64° 26’ 26.8” W. yellow solution/solucion amarillo/solucion
Las Flamencas: 10° 18’ 35.0” N, 64° 26’ 33.1” W. jaune

State Aragua:
Valle Seco: 10° 31° 23.7” N, 67° 33’ 31.4” W.




Determining U. stolonifera’s alellochemicals
Determinacion de aleloquimicos de U. stolonifera
Détermination des composés allélochimiques d’U. stolonifera

The three main fractions are fluorescent in UV light at 365 nm.
Las tres fracciones son fluorescentes con luz ultravioleta a 365 nm.
Les trois fractions principales sont fluorescentes sous la lumiére UV a 365 nm.

Olive-green |
polyps solution/ Chromatographi
Solucién de ¢ Techniques
pélipos verde I >
oliva/
Solution de
polypes vert
olive

Partial results of Coralien project. / Resultados parciales del Proyecto Coralien/ Résultats partiels du projet Coralien



Determining U. stolonifera’s alellochemicals
Determinacion de aleloquimicos de U. stolonifera
Détermination des composés allélochimiques d’U. stolonifera
Fluorescence is a special behavior of certain compounds.

La fluorescencia es un comportamiento especial de algunos compuestos.
La fluorescence est un comportement particulier de certains composés.

Examples of fluorescence/ Ejemplos de Fractions of U. stoloniferal Extractos de U.
fluorescencial exemples de fluorescence stolonifera | Fractions de U. stolonifera



Determining U. stolonifera’s alellochemicals
Determinacion de aleloquimicos de U. stolonifera
Détermination des composés allélochimiques d’U. stolonifera
The three main fractions are fluorescent in UV light at 365 nm.

Las tres fracciones son fluorescentes con luz ultravioleta a 365 nm.
Les trois fractions principales sont fluorescentes sous la lumiére UV a 365 nm.

= 561!4 )\excitation max = 657’2 nm A

A )‘emission fluorescence emission fluorescence — 669’1
nm nm
= ) N— =391.7
)\excitation max 667,6 nm :> nt:;lnlssmn fluorescence ’

Partial results of Coralien project. / Resultados parciales del Proyecto Coralien/ Résultats partiels du projet Coralien



What's next.../Pasos a Seguir.../ Pas a suivre...

Structural determination of the alellochemicals/

Determinacién estructural de los aleloquimicos/

Détermination structurale des produit

allellochimiques

Strategies to

mitigate and
control U.

stoloniferal

-+

Possible biochemical targets investigatio
Investigacion de posibles blancos
bioquimicos/

Enquéte sur des cibles biochi —__
possibles + Py

U. stolonifera/
Stratégies pour
atténuer et
controler U.
stolonifera

Ecologic and biologic evaluations/
Evaluaciones ecoloégicas y biologir

Evaluations écologiques et biologic &~ _
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INSTITUTO VENEZOLANO
DE INVESTIGACIONES
CIENTIFICAS

Gracias por su atencion

Thanks for your attention
O’
Merci pour votre attention

CorAlien
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The Unomia experience in Venezuela -
Experiencia Unomia en Venezuela

2‘"-.' . .p"

L'expérience de |'Unomia au Venezuela =

.J&“ "“
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Current Unomia projects in Venezuela
Proyectos actuales en Venezuela sobre Unomia
L'Unomia actuelle projets au Venezuela

Universidad
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Venezolano de
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s Cientificas
(IVIC) &
FUDENA

March,
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de Venezuela
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2 phases

Phase I: July,
2022
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Aplysia.
Universidad
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IVIC)

Ministerio de
Ecosocialismo
(MINEC)-GEF-
FAO.

Oct.,2023

A private Initiative:
“Unomia Solutions”
Ing. Jorge Garcia

March, 2022




Projects Proyectos

IVIC/UCV. MINCYT-LARKINVEN

Ecological control plan for the invasive species Unomia stolonifera
(Octocorallia:Alcyonacea), to confront the national environmental emergency. Part
I: Biology, Ecology and Chemistry.

Plan de control ecolégico de la especie invasora Unomia stolonifera
(Octocorallia:Alcyonacea), para enfrentar la emergencia ambiental nacional. Parte
I: Biologia, Ecologia y Quimica.

Plan de contrdle écologique de |'espece envahissante Unomia stolonifera
(Octocorallia:Alcyonacea), pour faire face a l'urgence environnementale nationale.
Partie | : Biologie, Ecologie et Chimie.

UDO/IOV. MINCYT

Pilot project for research, monitoring and remediation of marine ecosystems affected
by invasive exotic species: Unomia stolonifera case in the National Park Mochima,
Sucre State. UDO. MINCYT

Proyecto piloto de investigaciéon, monitoreo y remediacion de ecosistemas marinos
afectados por especies exdticas invasoras: Caso de Unomia stolonifera en el Parque
Nacional Mochima, Estado Sucre.

Projet pilote de recherche, de surveillance et de réhabilitation des écosystémes marins
affectés par des especes exotiques envahissantes : Cas d'Unomia stolonifera dans le
Parc National de Mochima, Etat de Sucre.

Projets

MINEC. GEF-FAO

Strengthening management to combat the threats of Invasive marine-coastal
exotic species.

Fortalecimiento de la gestion para combatir las amenazas de las Especies Exdticas
Invasoras marino-costeros.

Renforcer la gestion pour lutter contre les menaces que représentent les espéces
exotiques envahissantes marines et cotieres

UMC. MINCYT

Effects of natural toxins of some heterobranchs (Mollusca: Opistobranchia) in the
growth of the invasive coral Unomia stolonifera.

Efecto de toxinas naturales de algunos heterobranquios (Mollusca:
Opistobranchia), en el crecimiento del coral invasor Unomia stolonifera. Enfoque
chemoecological approach.

Effet des toxines naturelles de certaines hétérobranches (Mollusca:
Opistobranchia) sur la croissance du corail invasif Unomia stolonifera. Approche
chimioécologique.

Unomia Project. Fundacién La Tortuga & Fundacion La Salle.
Collaborators:Tel Aviv University & Manta Diver.

Colaboradoras: Universidad de Tel Aviv y Buceador Manta.
Collaborateurs :Université de Tel Aviv et Manta Diver.




PROYECTO PILOTO DE INVESTIGACION, SEGUIMIENTO Y REMEDIACION DE ECOSISTEMAS MARINOS
AFECTADOS POR ESPECIES EXOTICAS INVASORAS: CASO UNOMIA STOLONIFERA EN EL PARQUE
NACIONAL MOCHIMA, Y COSTA DEL GOLFO DE CARIACO EN EL ESTADO SUCRE
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Toxicity bioactive compounds, synthesized by marine mollusks of the us Aplysia (Mollusca: m
Heterobranchia: Aplysiidis), against the growth of the invasive octocoral Unamia stolonifera (Alcyonacea: @)
Xeniidae). Chemoecological approach. MZincyt

Toxici ompuestos bioactivos, sintetizados por moluscos marinos del género Aplysia (Mollusca: Heterobranchia:  paracienciayTecnotogia ¥ ‘
Aplysiidae), contra el crecimiento del octocoral invasor Unomia stolonifera (Alcyonacea: Xeniidae). Enfoque quimioecolégico. Nﬁﬂ'"‘é

~ NelsyRivero Paredes
The idea is to create a biopesticide, which inhibits the

growth of Unomia octocoral, but does not affect the Target
marine fauna growing around it.

To determine the effect of natural substances from the fluids of
Aplysia (Mollusca: Heterotobranchia) on the growth of the
Toxicity bioassay of Aplysia against invasive octocoral Unomia stolonifera.

Unomia

Marine natural products (MNPs) at Aplysia

Among all mollusks, the sea hares of the Aplysia genus are the
most studied by the MNP chemists.
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To answer this question, it is proposed:

Chemical defense

1. To evaluate the effect of metabolites produced by Aplysia against Unomia stolonifera Biological activity of the sea hare Aplysia

under laboratory conditions. Aplysia sea hares are herbivorous with the ability to store sequestered
2. lsolate and identify secondary metabolites produced at Aplysia -Unomia interaction, bioactive algal metabolites in a specialized digestive gland.

under laboratory conditions. It has been demonstrated that sea hare ink has antimicrobial and
3. To evaluate, If there is inhibitory activity in the growth of Unomia stolonifera, by antibacterial properties and can induce cell death in certain cell types.

compounds isolated of Aplysia in the laboratory and in the field.




3 UNOMIA SOLUTION MECHANIC CONTROL
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Recommendations: How Can We Improve the situation?
Recomendaciones: ¢COmo podemos mejorar la situacion?

1. When an exotic marine species has been found to be invasive in the Caribbean (like U. stolonifera), or

potentially would be invasive if released into our seawater (like a curently popular Xenia species that, in

aquaria, grows even faster than U. stolonifera):

> Restrict its importation for the aquarium trade.

> Prepare a national invasive species response action plan, in case the exotic marine species appears in your jurisdiction.

> Initiate collaborative international research to identify the potential methods of dispersion, including by vessels, and
propose methods of appropriate control.

Cuando una especie marina exdtica es identificada como una especie invasora en el Caribe (asi como U.stolonifera), o potencialmente

podria ser invasora si se libera al mar (como la popular Xenia, que crece en acuarios aiin mas rapido que U. stolonifera):

> Restrinja su importacion en el mercado acuarista.

> Prepare un plan de accidn nacional en respuesta a especies invasoras, en caso que la especie exdtica marina aparezca en su jurisdicion

> Inicie una investigacion internacional colaborativa para identificar los métodos de dispersidon potenciales, incluidos los barcos, y
proponga métodos de control apropiado.



Recommendations: How Can We Improve?
¢Como podemos mejorar the situation?

When an exotic, invasive marine species (like U. stolonifera) has been found in your jurisdiction:

>
>
>
>

>

Act fast (run): raise the alarm with trained professionals, relevant governmental authorities, divers, [ y—
fishers and the press.

Map its distribution in, and near, the area of first occurrence.
Search other posible invasion areas.

If the invasion covers a very small area, quickly eradicate (for a successful method, see Espinosa Sdez
et al., 2023).

If the invasion covers a large area, control will be difficult and multiple approaches may be required.

Cuando una especie exética invasora marina (como U.stolonifera) haya sido encontrada en su S

jurisdicion:

>

>
>
>

Actue rapido (corra): dé la alarma a los profesionales entrenados, a autoridades gubernamentales
relevantes, submarinistas, pescadores y a la prensa.

Mapee su distribucion en, y cerca, del area de la primera aparicion.

Search other posible invasion areas.

Si la invasion cubre un area muy pequeia, erradiquela rapidamente (para un método exitoso, ver
Espinosa Saez et al., 2023).

Si la invasion cubre un area grande, el control sera dificil y multiples aproximaciones seran
requeridas.
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NOTA CIENTIFICA

Presenciaen Cubadelaes
(Gohar, 1938) (Octocorallia, Alcyonacea). Acciones para su control y

ie marina invasora Unomia stolonifera

ies Unomia stolonifera (Gohar, Joué Enpinesa Séex
) in Cuba. Actions for its = —

Se seniak |2 presencia en Cuoha de 1z espedie marina invasora Unomia stelonifera, introdn
cida en Veneruela, de donde debe haber llegado 2 Coba Estz especie representa un peligro
para los arrecifes coralinos de Caba v del resto ded Mar Caribe. 5¢ describen ks accones
realizadas pars s erradicacion.

Palabras dave: {nomia siolonifera, especie marina invasorz. Cuba

Abstract

The presence in Cuba of the invasive marine species Unomia sfolonifers, introduced in
Yenezuela, fom where it maybe has arrived in Cisha and which repeesentsadanger tothe
coral reefs of Cuba and the rest of the Caribbean Sealis noted. The actions carried out for
its eradication are described.

KEYWORDS: Unomia siolomijera, marine invasive species. Caba

Introduccién
En septiembre de 2027, durante las evaluaciones ecolégicas del Provecto "Habana
sumergida”, desarrollado por el Centro de Investizaciones Marinas, Universidad
de L.z Habana {CIM-UH), y d provecto andiovisual nacional Naturalera Secreta
{NS}, en |a Ensenada de Bacuranao, municipio Habana del Este, s flmaron imi-
genes de un coral Blando (Octocorallia). Esta especie era desconacida por los espe-
cialistas cubanos hasta ese instante (Fig. 1},

En febrero de 2023, lnego que o equipo de NS consultara en Iz Red de
Blanqueamiento sobre esas imigenes, se comenzo a trabajaren la identificacidn de a

“‘J%//W y

=y ) S o ‘\,;“‘?/ ; :~ k“'!
-y, ol j "I, e
AV ST
) LS AR T
Ay AF$ b\jl-;‘ ".‘\
IA& Y o
bt o b n ‘ﬁ-’) \;

%0"\

> - "

= ‘i"“‘!ﬁ‘p ) s

Q‘l b oo "I./' -
o SRR X
AECERN A

SIS
:\\\\Q‘:‘ ) ':

N

P o’ TEERRRY YOy

FUNDACION [
ANTONIO NUNEZ JIMENEZ  [§

TR ke o O VA



Menos de*l metro cuédra C ’
Cangilén:en borde d&¥Canale
meters deep‘iﬁ’ﬁénnelg‘edg” SK

- " ) j
- - X S

S f e n’%"’*.,;;'ifl,"‘_, St~ Ot ' =
o 7. 7 4 ‘\ ..) o -- <
Erradicacion manual con:cachillos: |gme
recomendaciones deJuan "edrozRuiz AlT: é'glVené'zuela
Manual eradication with? mvés, Ollowing

) récommendatlons\fmrffsduan Pé%?‘b Rm”Z:AIIals Venezuela

a5 \;?\ ey SRR
! b ‘f:-‘-\\. = s_;‘-"\\ ’_n ey Pt ‘

_ 'No Iras portes de rebr’ote There haVe been no
T '-"epbrts of_' regrowth it 3RS i




‘-z.“, e N ,.'- : .“ & !f_q,' >
TR -.‘;3_:, Y

il T CALDERAS);’,, :,_vaB@cA E CALDERAS.

algﬁ4‘fnetros cuad@a‘as 9 o8 M‘aufcolon Emwrs 9 me o1 -yl
, degpro undidad. Borderde rimfer: 0‘ epeFirstterrace edgef Perhaps possible
veril szas posibleiPunto:Cero de.la’ - Zero Point of: thegl vaS| because~a doc -

' *I;nva% por:latp res@ﬁma de un mueIIe “ : fOf ;ships fromgV.
A Unad 207 4U§pequené§?colonlas 0 mas eres - ‘edge of the rldge and second'te

_ael bofdeidelicantoy segunda terraza. Ya :.‘*?*9 surface. Alsoon the first terracey
?ta'mblen”emﬁrrme‘ra terraza.’ Feads . Te ' Manaal‘eradeationwith kKnive®imagl

¥ Erram nﬂﬁaﬁl,&)n' cuéfﬁiﬂ“ r , aucoverage with black plastic sheets,follg Vi
“inicialntente Luegocobertura ‘con nyl ,{qvxperlenceséof Sinatra Salazar et. al,
SIQUIeNdo eXpﬂIEMIa@de'SlnhWa Salaz'afF“’ ; enezuela; And:manual-eradication. Manual

‘eradication works well: N lons, we consider’
of. al, Vehezuelayitambien erradicacion. 2 *‘ﬁ ithe:samey but;the anctiotaand: densities

-_manualkErradicacid Manual'funcmn'aar“l'j" -

blefnﬁ Nylofisyconsideramos‘igual, pero s @ omust be impLoveaey ”dﬁ\
ﬂe ejorar Josk nclajess,y Ias ,‘x_ Varlous results~%ec |es,dead others

|da s, X ¥ g 9 not::Unomias growmg n.nylons:.

UK un’as colonijas: gs ‘Weliffust.increase the Mimber aﬁ‘?' ‘) nf .

18 eéftfa aé n'o&Uﬁomlas.creCrEnd'O' of actions, the:number of,dlvers and == \\_;
sobré*losn lons# Y, TN o, contlnu@comblnlng method rhproved

- o (4 them ey -
6|-._ d men'grl‘a éant adyfreCUencna -, il Ve . ot
cio FESONASY, Sequir. - = LR AR Y

. 'ay
e %bbma'nd e'todosz,rﬁqwados 3 q&_ ¢

o

,.' -{ ‘L

>
]



T L P
e

Nigs BB ECALDERAS{,.; A BGCA DE.CALDERAS - B
- '?A&slonnel rapggl‘?e ) 7Ma‘m«%o|on ISQJNJeﬁﬁetersps}me’f

; ' ‘ deep:*First terrace edge.'Perha 0SS bIe" “
avoiF tOUVE uhemouvelle colonie™:* / o Pomtof the,lnvagsm auspe afdloc

L
¢»~Tr0|§%f|dﬁwd%’gﬁ‘ cation. ont‘eté ty yu'Mom Vet

40 small colonies orit
i;{,meneesﬁoﬁrfﬁ.mmr U. ?‘tommfera ‘{‘ 3 ~iedgerof the rldge and second terre
20§ﬂh’fﬁtlte§'ca‘ﬁmes du plus en % |

=3 :;s'arface Also on the first, terrace‘

"‘Ii—:-s dﬁux’terrasss:es, > N 4 Mé’ﬁual eraJ%atlon with knives initially®
. %5 coverage-with black plastic sheets, followi

: ﬂ&?#
CO‘ute X lﬂrhs% ’Gur le'r it = oroe ‘f‘ﬁxperlenc'es of: Slnatra Salazar et: al,

m : enezuela: anhdimanual eradication. Manual .
manuﬁl initial |s’mouverture avec.» - eradication works:well. Nylons; we consider

de.s~ba‘s en, nylb‘?'r S‘lnatraﬁs*a”l‘aza@t"‘ i*‘s:: the same,,but'the«anchOrs and densmes
= ol geomm: persd) tistippression s =< s must.be improveds

'}_.’Eivelle Lé’s’resmlthts varient: avect.. - Variousresults. St coI |es.dead others
Y - ' i not.:Unomias growrﬁgo’ﬂ nylons e

us efslfﬂ' Ie nylon We ﬁfﬁ’st InCrease tﬁe n ber and freq
SO P 2" . of actions; the'number ofgdiverssand.
fgelrs,. lus de : contmue\comblnlng methodSgi
" ﬁ‘gere@i?et arﬂ‘éllﬁrér les methodes de the‘m :;i s e
T .

: if’f«,ﬂf
. ;g‘% ,




| ~ BOCADE CALDERAS
REMOVAL OFfo‘%ﬁlEs

s -9'-&»-.- <

ELIMINATION DE’CQLONT_ §

IAA



g 5
CALDERAS NIA'I COLONYs

g, S, A : l\fl‘afrﬂ‘ rgbl_ems and strengtnss =

ApPOYOYif- S5 STIA STV s ppo'r’tfromW‘&éhdF- [SCK3O1
onCs Sombs ANOJTdyjurTagnstituc R fu Fuel. Thete isN0 Official iNSULULION i1
A rifarmentalis Cargotkc SSOEECS | ché"r’g'e"!mthe process'l'k‘é Nﬁble.tg;-,- - ‘*@\

sint@gfaimente. & gie \ 5 .
e R -’ .‘ ;I uen ’-vv- heronarelaﬁtvely‘h@ﬁ"an

SMpo. er 'r Oost e oAt IV cold fronts’to date. Diffict Vs
L, entﬂs‘ff’t@’h T"T ". 5 e T f.2 € =Talo b "'» fortﬁalsea"k‘ ’

_\: eder.y'nylonss ": MELCEIRE T o S RS "-;. .,,’.
\ ‘ . 5 Swinga '*. andlng But ioday*er
s T
wn IﬁI% : mdrefo‘lonles in'the
‘thef'fplabes No orgaﬁeﬂv.

ctions are being Undertaken.

d decision to éradicate:

erradicara. e e | 10N at all levels, including
meles mclmdas% . ’*égMWhatsApp networks of
aéﬁp‘rofesmn o sy Diversgfijunderwater
TBSTihos, bﬁ.\algﬁnas aeag st IN SOME O TATHENTEIWC '1!act|ons
.. \’\"2366 tbdas a5 ACEiones, w%ﬂwm@ reporisat
Bligat S,;‘u"of‘i-bj. f"'“ | s 3 S
OsmC{tlva oS ' f& )& 5T.IN It o\ MW WO | 0 ‘\
- [
OO B (A o riotivated SEep BT D A e




\q c—\

-IH! A&a‘(l‘ ‘
. T, 'o

*‘- ¢ ;f- o> \ F S
Al "‘]'L, iOTE THCIETIEIeT .rume
, SN PA 1 ' .
=SSl LCHPENIES f;m)»p;w
e -4‘ L‘LW‘::L tbu

Ciroi ™= d g
. 'al’ﬁ's.e 48 &

ISion d’éradiquer

les niveaux;y.-

EACEBEORE t Whats Appides
e rs ﬁr eC heurs plOngéﬁ’J% 2

' mu(J\, ohtrofé nt, éte "

\Ioles,arctlfs“;‘at.'):’/ .M 'WW&,W

qu rotegee G

“Jr SORade GUanabo :

\UH vz .

ANTO! N( F/JI AENEZ \ }
DE (A NATU\ALLZ\) FLHOMBR i L. N N >

*‘: OCATD

4-',;&8U .n Io LJ.IU‘HIIHEIIISJ A ‘~-\

_— ‘- 1

R ey & @cL@*f

ALDERAS 7MA‘I
:‘ﬁl&:“ roblems and Strong s 25
E‘ ppdrt from V@% FANTE P* or
n'dmuel Therelis*nooffic '"‘él institutior y

charg'é%'f.the procesé’ liKe ‘a"Wm)IemW

=

', FPequent padwedther on a I:elatlvely j’ﬁh’an
;;.rr«& EXPoOsed;ee ~1j.' 'CO ﬂ fronts to date. leflcg

iylonis for‘tﬁb;sea

.

d decision to éradicate.

1on at all levels, incliding

WhatsApp networks of

Is,.Dwe? ziplel inderwater
N SOMTE O TAENTELWOTKS 2 II-actlons

\.\. -
" CESS
- ~

and hiotivatedEspecic wtummuw



1 e " MAIN DESSONS LEARNED

THE PRIO OF ACTIONS MUST: /
LALWAYS BE THE LOCATION AND.RAPID
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ROBERTO IRURZUM.
VIDEO. BUZO VOLUNTARIO

See Link on Website
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BE ON THE LOOKOUT FOR UNOMIA STOLONIFERA

ESTE ATENTO A LA UNOMIA STOLONIFERA
SOYEZ A LAFFUT D’UNOMIA STOLONIFERA

Ana Zangroniz
UFIFAS Blogs

| . i UF/IFAS Extension &
AN ) iy Florida Sea Grant
azangroniz(@ufl.edu

Florida’s Coral Reef
Resilience Program

Home » UF/IFAS Extension Miami-Dade County » Be On The Lookout: A Potential New Invasive Species-Xenia Soft Corals

Be on the Lookout: a potential new invasive species-Xenia
soft corals

0000 Communications &

e o ' marine
unty, and she
livers extension ramming that is
ience-specific and adaresses tne needs utreac eal I I
e o and local

Pacific gorgonian or octocoral. This species, categorized as Unomia stolonifera is within the family Xeniidae and is dominating coral reef habitats

IFAS Extension

UNIVERSITY of FLORIDA

Sea Grant

FLORIDA

UF



mailto:azangroniz@ufl.edu

FLORIDA’S CORAL REEF RESILIENCE PROGRAM

mFCRRP:

BEMadeupof |0 F58 :
sub-teams to e . © St sl oy
address - o
disturbances

Images: Crystal Clear Vieques, LLC, Ana Zangroniz, Benhayau et al. 2021



POTENTIAL INVADER: UNOMIA STOLONIFERA

B Common names:

® Pulse coral or pulsing
Xenia

u Likely (illegally)
introduced through
aquarium trade

B Dominates hard/soft (S8 ¥ 8
natural/artificial ' :
substrates

Images: Ruiz-Allais et al. 2021



POTENTIAL INVADER: UNOMIA STOLONIFERA
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FLORIDA’S CORAL REEF RESILIENCE PROGRAM

COMMUNICATIONS TEAM

B Meet w/Venezuelan and
Cuban constituents

M Learn about and promote
best practices as applicable

M Create public and shared
resources:
B Blog posts

B Fact sheets

B Other communications
products

Images: ECO Latinoamerica, Margioni Bermudez



WHAT CAN YOU DQO?

® Do not attempt to
remove.

mBOLO for Unomia
stolonifera and
report!

B Seafan.net

SEAFAN - The Southeast Florida Action Network

Home » Divisions » Office of Resilience and Coastal Protection » Coral Reef Conservation Program » SEAFAN - The Southeast Florida Action Network

Coral Reef
Conservation
Program Quick Links

Coral Reef Conservation
Program Projects

Coral ECA

Southeast Florida Coral
ReefInitiative (SEFCRI)

SEFCRI Technical
Advisory Committee

Awareness and
Appreciation Focus

Area

Fiching. Niving and

Report a Marine
Incident!

SEAFAN
Call the SEAFAN hotline at 866-770-SEFL
(7335) or

Submit a Report Online

Have you taken a

BleachWatch
Training?

BleachWatch

If you are a trained BleachWatch observer

Submit a BleachWatch Report

to detect and monitor coral bleaching

and disease in Southeast Florida.

Have you seen a
tagged coral?

Divers and snorkelers in Southeast
Florida and the Keys can assist in
monitoring the effectiveness of
experimental treatments on diseased
corals.

Submit a report to the Citizen Science

Photo Submission Form.




Response to Pulse Coral (Unomia stolonifera) in Hawal i
Status and Reporting tools

Presented on 2/23/24 by: Christy Martin*
University of Hawai'‘i-Pacific Cooperative Studies Unit
Coordinating Group on Alien Pest Species

" www.CGAPS.org

cgaps

*A participant of the multi-agency Hawaii Octocorals
) Working Group formed to support the U.S. Navy’s goal

fo eradicate pulse coral from Pearl Harbor


http://www.cgaps.org/

Hawaii Invasive Octocorals Working Group & Assistance:

« U.S. Navy

« Hawaii Department of Land and Natural Resources — Division of Aquatic Resources

« Hawaii Invasive Species Council

 University of Hawaii — Coordinating Group on Alien Pest Species, ToBo Lab at
Hawaii Institute of Marine Biology, Cooperative Institute for Marine and Atmospheric
Research

« U.S. Fish and Wildlife Service - Pacific Islands Fish and Wildlife Office

* National Oceanic and Atmospheric Administration — National Marine Fisheries
Service - Pacific Islands Regional Office, Pacific Islands Fisheries Science Center,
Papahanaumokuakea Marine National Monument

« U.S. Geological Survey — National Wildlife Health Center

* Bishop Museum

« Williams College

Drs. Cathy McFadden, Yehuda Benayahu, and Les Watling also provided information
and advice; and the papers by Ruiz-Allais et al., 2014, 2021 have been invaluable.



Timeline

« 2020: first report of an unidentified
xeniid octocoral by U.S. Navy
contractors near Bishop Point in Pearl
Harbor at Joint Base Pearl Harbor
Hickam

« Fall 2022: U.S. Navy engages
partners to advise on control
techniques across est. 37,000 m?

Unomia stolonifera, also known as pulse coral, in
Pearl Harbor, the first record of this species in state
waters, and believed to be the first in the U.S.

Unomia is native to the western Indo-Pacific. Photo:
U.S. Navy



Timeline

« January 2023: multi-agency group
meets, sets goal of eradication
using an adaptive management
approach

* February-April 2023: Sampled; ID
confirms Unomia stolonifera

2 m Reps

£

Unomia overgrows and Kills sessile species and
displaces the biota that rely on them. Unomia can
spread by fragmentation and budding, drifting with
the current or attaching to drifting items, such as a
discarded sock as observed in Hawaii, and even to
passing divers, as has been reported in

Venezuela. Photo: U.S. Navy.



Timeline

« May 2023 shoreline site visit found additional
octocoral species identified as Capnella cf.
Spicata.

- Surveys find Unomia present across 60 acres [l s e Vol R e s .
(approx. 240,000 m?2); Capnella occupies .8 T LR B
acres within Unomia core, believed to be the
original introduction site

7

* Workshop June 15-16 to review survey results, Unomia (bottom of photo) and Capnella,
discuss control options also known as Kenyan tree coral (top of
photo). Besides Unomia and Capnella, 3
additional species popular in the marine
aquarium trade were discovered. All are
illegal to import, possess, and release in

Hawaii. Photo: U.S. Navy



Findings & Control trials to-date

« Aquarium/lethality trials: 5 minutes soak in freshwater or 24 hours of drying.
Guidance used for decontamination protocol

* Bishop Point pier piles wrapped in pallet wrap plastic and secured. Lethality
within 3 days, but left for 1 week.

« Control via manual removal in area with soft substrate, place in bags with small
mesh. Dewatering, then desiccation. Small amount of recruitment into cleared area

within days

 Tarps and sandbags to reduce spread into marina, up piles, etc., but will be
tough at scale. Loss of non-target species is accepted to mitigate threat



Reporting & Communications (a work in progress)

Search n

DLNR/Division of Aquatic Resources
Aquatic Invasive Species

Home Aquatic Invasive Species ¥ Invasive Algae Control ¥ Ballast Water/Biofouling ¥ Outreach Reports Posts

Home » Report an Aquatic Invasive Species

REPORT AN AQUATIC INVASIVE SPECIES

PLEASE CALL THE DIVISION OF AQUATIC RESOURCES AT (808) 587-0100 OR SEND AN EMAIL TO
DAR.AIS@HAWAII.GOV.

Please provide as much information as possible, including the follow:

Date/time/location of sighting

Detailed description of organism

Photo if possible

Finder’s contact information

Nearby landmarks of sighting

GPS coordinates (press and hold on your phones map to see coordinates)

Any additional information about the sighting

Do you have an invasive pet or plant that you're unsure what to do with?

Never release your pets or plants into the wild. If released, most pets don't survive and many suffer before they die. Pets are usually unable to
find food or shelter in the wild, and they are often an easy meal for another creature. However, if they survive, animals and plants could be-
come invasive species, which could harm our Hawaiian ecosystems and economy.

Instead of Releasing:

e The state’s Amnesty Program allows the voluntary surrender of illegal animals. No
penalties will be assessed if a person voluntarily turns in a prohibited species before an
investigation is initiated. Animals may be dropped off at local humane societies, municipal
z00s, or any Hawaii Department of Agriculture’s Plant Quarantine Office

List of Plant Quarantine Office locations

Animals surrendered under the Amnesty Program will not be euthanized
* Give/trade with another aquarist, pond owner, or water gardener

e Turn in your pets (you may need to include a home for your aquatic pet; not all facilities

« Official reporting to State DAR and
documenting/vouchering by Bishop
Museum

 Amnesty program for illegal pets to
prevent dumping at State HDOA

BE A CITIZEN SCIENTIST!

Join iNaturalist.org and Report Aquatic Invasive Species
iNaturalist is free to join and they even have a free app! Join the State of Hawai'i: Aquatic
Invasive Spccms pl’OJC‘Cl to document any non-native aquatic species listed on our website.

Your observations of aquatic invasive species will directly help us to monitor and manage these
species in Hawai'i.

iNaturalist.org

Did you see something strange in the ocean or stream while out diving, fishing, or hiking? Was it something
you've never seen before, or maybe something you had seen before, but never in such large numbers?
Please report anything that looks suspicious through the Eyes of the Reef network via the following links:

« EOR- Report an aquatic invasive species

« Report coral bleaching

« Report coral disease

« Report Crown-of-Thorns sea stars

« Report fish disease

« Report any other observations

Or you can report directly to the AIS Team at dar.ais@hawaii.gov. Additional contact information is here.




Mahalo! (Thank you!)

For more information on AlS in Hawaii, visit
www.dlnr.hawaii.qov/ais/ or
www.bishopmuseum.org/hawaiiais

— Christy Martin
cgaps University of Hawai‘i-Pacific Cooperative Studies Unit
Coordinating Group on Alien Pest Species
) christym@rocketmail.com

www.CGAPS.org



http://www.dlnr.hawaii.gov/ais/
http://www.bishopmuseum.org/hawaiiais

Tracking Unomia
Patricia Richards Kramer & Lynnette Roth (AGRRA)

Tracking Unomia

Have you seen Unomia?

Website & Tracking Map: https://www.agrra.org/the-unomia-learning-exchange/
Submit Report: https://survey123.arcgis.com/share/79a851117b13458bb5b8fc7192468e60?portalUrl=https://OREF.maps.arcgis.com



The Unomla Learnl ng Exchange

Summary/take home messages
|dentification: polyps on long stalks makes this look different from Caribbean octocorals
Non- native Location — Confirmed in parts of Venezuela, Cuba and Hawaii
Reproduction: Fast growing
Ecological concerns: can cover substrates and other organisms quickly, perhaps allelochemicals help with competition
or defense
Management lessons:
» Educate about prevention of invasive introductions
« Communicate early if sighted
» 3 examples of permitted removal attempts
» Collaboration
What you can do:
* Report sightings (Caribbean, Florida, Hawaii etc- will collaborate to help track)
» Do not touch or try to remove but take photos and record location
* Report to government entities
» Join Unomia discussion group

Question & Answer Session
Venezuela

Cuba

Florida, Hawaii, AGRA-Caribbean
Other



Thank you to all our speakers & collaborators
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