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Effort measured in Days at Sea (DAS) on
Research expeditions focusing on Chondria:

2019: NOAA/ONMS Rainier Cruise: 8 (on accident)

2020: Oct FWS Imua re-supply Cruise: 1

2021: NOAA/ONMS Imua Cruise:
PMND/Marine Debris Cruise:

2022: USFWS Survey:
Midway NFWF Expedition:

2023: NOAA/ONMS Kahana Il Cruise:

2024: NOAA/ONMS Sette Cruise: 7
Total: ~54 DAS

Combined efforts consist of 6+ months at sea and 5 years of additional research
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These island, atolls, and waters are also considered to be a sacred realm, where the boundary between Ao, the world of light and the
living, and Pg, the world of gods and spirits, can be found. It is a place where life originates and where ancestors return after death.
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Alien Algae in Papahanaumokuakea Marine National Monument (PMNM)*

e NOAA staff and partners continue to monitor the spread of two algal species of concern in PMNM:

1. Chondria tumulosa: This alga forms large, thick mats and smothers sessile benthic organisms,
including coral

2. Acanthophora spicifera: The most prevalent alien algae species in the Main Hawaiian Islands which
was recently discovered at Midway Atoll (Kuaihelani) in 2022
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United States Department of Commerce // National Oceanic and Atmospheric Administration //  Office of National Marine Sanctuaries


https://sanctuaries.noaa.gov/news/jul20/newly-named-nuisance-alga-chondria-tumulosa.html
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The ”Ré”-D'iscovery of the Nuisance Alga Chondria
tumulosa at Manawai. (Pearl and Hermes Atoll)

Photo: Taylor Williams



Excerpt from 2016 PIFSC Cruise Report

0 Dense algal cover (primarily Microdictyon sp.) was observed in many areas
around the atoll.

0 Dense mats and floating “rafts” of a red alga (tentatively identified as a Laurencia
sp.) were observed on the reef on the north-northeast side of the atoll and at the
ARMS site on the southwest corner (PHR-54). This alga was not observed in
other areas. Samples were collected for positive ID and further study.
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Figure 3.--Left - Dense mats of red algae at the ARMS site (PHR-54) on southwest side of Pearl and Hermes Atoll Photo by
Kerry Reardon. Right - Closc up view of algae in the lab. Photo by Lowise Giuseffi (right).
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PLOS ONE

& oPen ACCESS E PEER-REVIEWED

RESEARCH ARTICLE

Taxonomic determination of the cryptogenic red alga,
Chondria tumulosa sp. nov., (Rhodomelaceae, Rhodophyta)
from Papahanaumokuakea Marine National Monument,
Hawai'i, USA: A new species displaying invasive
characteristics

Alizon R. Sherwood &), John M. Huisman, Monica O. Paiano, Taylor M. Williams, Randall K. Kosaki, Celia M. Smith,
Louise Giuseffi, Heather L. Spalding

Published: July 7, 2020 « hitps://doi.org/10.1371/joumal pone.0234353

Fig 4. Morphological features of Chondria tumulosa sp.nov.
A. View of Chondria overgrowing the coral reef at Pearl and Hermes Atoll (PHA) at 12 m depth, |

Papahanaumokuakea Marine National Monument, Hawai'i, USA. Scale bar = 30 cm. B. Close view ;= =
of Chondria tumulosa at PHA. Scale bar = 10 cm. C. Macroscopic view of the edge of a mat of Chondria z&%

tumulosa, illustrating the intertwined and mat-like growth of the alga, and the color variations from =z
yellowish to purple. Scale bar = 2 cm. D. Close up view of several main axes that were separated from &

the upper surface of a mat, illustrating the numerous secondary and tertiary branches from the main

axis. Scale bar = 5 mm. E. Close up view of several main axes that were separated from the lower
surface of a mat, illustrating the darker color and slender haptera (arrow) used for attachment of the mat
to the substratum. Scale bar = 5 mm. F. A branch apex, focused internally to illustrate the apical
depression, or pit. Scale bar = 50 um. G. A branch tip, focused to illustrate trichoblasts emerging from
the pit. Scale bar = 50 ym. H. Cross section of Chondria tumulosa stained with ruthenium red,
demonstrating the typical rhodomelacean structure, with a central axial cell (a) surrounded by five
pericentral cells (p). Cell wall thickenings are indicated in some cells (arrows) outside of this central
structure. Scale bar = 50 ym. I. Surface view of cortical cells in the epidermal layer. Scale bar = 50 ym.
J. Tetrasporangia developing towards the apices of secondary and tertiary axes. Scale bar = 200 ym. K.
Close-up of a tetrahedrally divided tetrasporangium, stained with aniline blue. Scale bar = 100 um.
https://doi.org/10.1371/journal.pone.0234358.0004



https://doi.org/10.1371/journal.pone.0234358.g004

Manawal

(Pearl and Hermes Atoll)

00% (01-10% (O>10-40% @>40%

Chondria tumulosa cover from in
water surveys conducted by trained
scientists on SCUBA & snhorkel.

Present since at least 2015

Maps produced in ArcGIS Pro (on 4m bathymetry USGS base
mabns) | helsie Counsel PhD
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Kualhelani g
(Midway Atoll)

00% ()1-10% ()>10-40% W >40%

Chondria tumulosa cover from In
water surveys conducted by
trained scientists on SCUBA &

shorkel.

Present since at least 2021

Maps produced in ArcGIS Pro (on 4m bathymetry USGS base
maps) by Chelsie Counsel, PhD.




Holaniku
(Kure Atoll)
©00% ()1-10% (>10-40% _Q>40%

Chondria tumulosa cover from In
water surveys conducted by
trained scientists on SCUBA &

shorkel.

Present since at least 2023

Maps produced in ArcGIS Pro (on 4m bathymetry USGS base
maps) by Chelsie Counsel, PhD.
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PHYCOLOGIA o Phycological
2024, VOL. 63, NO. 1, 36-44 e }r" & Taylor & Francis
https://doi.org/10.1080/00318884.2023.2284074 Society Taylor s Franci Ceoup
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The reproductive system of the cryptogenic alga Chondria tumulosa
(Florideophyceae) at Manawai, Papahanaumokuakea Marine National Monument

TavLor M. WiLLiams'2, Stacy A. Kruecer-HADRELD?, Kristina M. HiLl-Spanik!, RanpalL K. Kosaki®, SOLENN STOECKEL®
AND HEATHER L. SpALDING'

Photo credit: Heather Spalding

Il Tetrasporophyte
[ Vegetative

Chondria tumulosa in
situ at Manawai.
Scale bars = 3 cm.

Figs 3, 4.

Chondria tumulosa
displaying mat-forming
morphology.

Fig. 6.
Fia. 5 Proportion of Chondria tumulosa tetrasporophytic to vegetative
9. . thalli by site across Manawai

Close-up view of (Nrora. = 372 samples, 74-75 thalli per site).
intertwined thalli.
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Photo credit: Brian Hauk
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NOTE @ OpenAccess (© ®

Rapid expansion of the invasive-like red macroalga, Chondria

tumulosa (Rhodophyta), on the coral reefs of the
Papahanaumokuakea Marine National Monument

Keolohilani H. Lopes |r 3% Tomoaki Miura, Brian Hauk, Randall Kosaki, Jason Leonard, Cynthia Hunter

blished: 14 August 2023 | https://doi.org/10.1111/jpy.13369

(a) Dislodged Chondria tumulosa
rafting, (b) drifting along the lagoon
floor, (c) accumulated at the foot of
sandy slopes, (d, e) drone images
collected on July 7, 2021, and (f) the
satellite 1mage of the study site
(acquisition date, Sept. 5, 2021).
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Science

HOME > SCIENCE > VOL.357 NO.6358 > TSUNAMI-DRIVEN RAFTING: TRANSOCEANIC SPECIES DISPERSAL AND IMPLICATIONS FOR MARINE BIOGEOGRAPHY

Tsunami-driven rafting: Transoceanic species dispersal
and implications for marine biogeography

,JONATHAN B. GELLER

Current Issue First release papers Archive Aboutv [ Subr

f X in o % O =

,JESSICA A. MILLER , DEBORAH A. CARLTON, MEGAN I. MCCULLER

NANCY C. TRENEMAN , AND GREGORY M. RUIZ Authors Info & Affiliations

TSUNAMI INVASION

The 2011 Tohoku tsunami carried an estimated

1.5 million tonnes of debris out to sea, including
four large concrete docks. Two have washed up

on North American shores, teeming with life,
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» Suspected debns sighting

- & Confirmed debris sighting
: ] & Dock fragment sighting
https://doi.org/10.1126/science.aa01498



https://doi.org/10.1126/science.aao1498

Aquatic Invasions (2018) Volume 13, Issue 1: 1-9 A

DOL: https://doi.org/10.3391/ai.2018.13.1.01 v

u INVASIVESNET ©2018 The Author(s). Journal compilation © 2018 REABIC IS

Special Issue: Transoceanic Dispersal of Marine Life from Japan to North America and
the Hawaiian Islands as a Result of the Japanese Earthquake and Tsunami of 2011

Y,

Introduction to Special Issue J.T. Carlton et al.

Ecological and biological studies of ocean rafting: Japanese tsunami
marine debris in North America and the Hawaiian Islands

James T. Carlton"**, John W. Chapman®, Jonathan B. Geller’, Jessica A. Miller?, Gregory M. Ruiz’,
Deborah A. Carlton’, Megan 1. McCuller?, Nancy C. Treneman®, Brian P. Steves®, Ralph A. Breitenstein’,
Russell Lewis®, David Bilderback’, Diane Bilderback’, Takuma Haga'® and Leslie H. Harris"'

Figure 1. Upper photo, “Misawa 17, a fisheries dock from the Port of Misawa, Aomori Prefecture, washed away March 11, 2011, and
landing on Agate Beach, Newport, Oregon, June 5, 2012. Lower left, sea anemones (Metridium dianthus) from Japan, along with barnacles
(Semibalanus cariosus) and mussels (Mytilus galloprovincialis) on Misawa 1; lower right, S. cariosus, M. galloprovincialis, and the barnacle
Megabalanus rosa. Photographs by Jessica A. Miller.

https://doi.org/10.3391/ai.2018.13.1.01
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Papers by senior NIH official ‘ Sequestering carbon dioxide Cellular protection for airways wins
fall under suspicion p.1406 by burying wood pp. 1417 & 1454 Eppendorf & Science Prize p.1428

Movement and retention of derelict fishing
nets in Northwestern Hawaiian Island reefs Yy

27 SEPTEMBER 2024
science.org \

Kaylyn S. McCoy @ & &, Brittany Huntington ®, Tye L. Kindinger ©, James Morioka °,

Kevin O'Brien ©
Show more v
+ Addto Mendeley &9 Share 99 Cite

https://doi.org/10.1016/j.marpelbul.2021.113261 A Get rights and content A
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gear reduces monk seal
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5 - Aquatic Invasions 19(3): 250-273
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= htips:/fdoi.org/10.3391/2i.2024.19.3.135377 (20 Sep 2024)

Modeling the dispersal of the cryptogenic alga

Chondria tumulosa (Rhodophyta, Ceramiales) in

the Papahanaumokuakea Marine National

Monument

v James T. Fumo, Brian S. Powell, Randall K. Kosaki, Alison R. Sherwood

Figure 2. Total number of
successfully settled particles
released from Manawai. Islands are
represented as blue dots with
tetraspores shown above in black
and fragments below in gray. Arrow
width and associated numbers
correspond to the number of
successful settlements from
Manawai to the settlement location
of interest. The red box in the inset
map in the top right corner shows
the location of the study region with
respect to the remainder of the

Hawaiian Archipelago.
https://doi.org/10.3391/ai.2024.19.3.135377
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Fig 1 Modeled source locations for the C. tumulosa outbreak at Manawai. From December 30, 2015 to January 1, 2000, 100 particles per day originating at Manawai (Pearl and Hermes Atoll) were traced
backward until settling in a source location. Hexagonal polygons were the regions designated as source areas in the Connectivity Modeling System. Each hexagon is colored by the number of landings in that
settlement polygon with colorless locations receiving zero throughout the modeled period. All landings throughout are shown in panel A. The regions of highest likelihood are Japan (B), the central Pacific islands
of Johnston Atoll, Palmyra Atoll, and the Line Islands (C), and the eastern Pacific islands of Clipperton and the Galapagos archipelago (D). The legend in panel A applies to all panels.
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BMPs & Management Research A4 V

e NOAA is working with other Co-Trustee agencies to develop best management practices for permitted

activities which compliment existing pre-access vessel biosecurity requirements for entry and work within
the Monument.

o Lethality trials have informed BMPs to mitigate risk from anthropogenic activities

o NOAA is collaborating with several Universities and Phycologist to make science informed decisions
o No known predators

,“.".';—1 Desiccation fragments were rehydrated for 30 mins in
!

(Pulse-Amplituae: odulaﬁm hlorog by - e N 77" saltwater, re-weighed and PAM'd
7\ ¥ _ . :
v 1 \ ‘_
At 48 hours: 100% of full sun samples were dead & 50% of shade samples were dead
By 96 hours, all replicates of shade and sun were dead. This was further confirmed by 144 hour samples...
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United States Department of Commerce // National Oceanic and Atmospheric Administration //  Office of National Marine Sanctuaries
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https://www.papahanaumokuakea.gov/permit/bmp/020_nuisance_algae.pdf

Finding the Source/EDRR = eDNA Tools

Nichols PK, Fraiola KMS, Sherwood AR, Hauk BB, Lopes Jr. KH, Davis CA, Fumo JT, Counsell CWW, Williams TM, Spalding HL,
and Marko PB. (in review) Navigating uncertainty in environmental DNA detection of a nuisance marine macroalga. PLoS ONE.

UNIVERSITY of HAWAI'T' NEWS Q

Academic Research People Community Administrative Athletics Videos By Campus =

Early detection system for nuisance alga infesting Papahanaumokuakea
reefs

UH Mews » Research » Early detection system for...

UNIVERSITY

) of HAWAI'T
7 MANOA

A0

School of Life Sciences PhD candidate Patrick Nichols
developed a test to detect the presence of Chondrio

rumuloso DNA In the water.




Management Options-Control Strategies
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Herbivore biocontrol and manual
removal successfully reduce invasive
macroalgae on coral reefs

Brian J. Neilson', Christopher B. Wall’, Frank T. Mancini’ and
Catherine A. Gewecke'
' State of Hawai'i Division of Aquatic Resources, Honolulu, Hawai‘i, United States of America

* Hawai‘i Institute of Marine Biology, University of Hawai‘i at Manoa, Kane'che, Hawai'i,
United States of America

doi: 10.7717/peer].5332
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Thank You
QUESTIONS?

Brian.hauk@noaa.gov


https://sanctuaries.noaa.gov/news/sep23/nuisance-alga-new-locations.html
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