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Size, Scale, Location
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2020 State of the Monument Report:2008-2019

Marine non-indigenous species: 
Status: Fair Trend: Not Changing Evidence Score:  Medium

Aliens species Management Strategies

1.Prevent, monitor and control alien species 
introductions

2.Engage Monument users and the public in 
preventing the introduction and spread of alien 
species

3.Participate in regional efforts by participating in 
statewide and international initiatives on alien 
species



Question # 1

Organisms that are not native to a particular environment and have 
been accidentally or purposely introduced into new ecosystems

Organisms that are found only in a particular geographical region

Organisms whose origin is unknown with regards to being native or 
introduced

Organisms that are naturally found in a certain type of ecosystem

What is a cryptogenic species?



Vessel Risk Assessment & Inspection Program



Vessel Risk Assessment & Inspection Program





Friedlander, A., K. Keller, L. Wedding, A. Clarke, M. Monaco (eds.). 2009. A Marine Biogeographic Assessment of the Northwestern 
Hawaiian Islands. NOAA Technical Memorandum NOS NCCOS 84. Prepared by NCCOS’s Biogeography Branch in cooperation with 
the Office of National Marine Sanctuaries Papahanaumokuakea Marine National Monument. Silver Spring, MD. 363 pp. 
Sources: Abbott, pers comm; DeFelice et al., 1998; DeFelice et al., 2002; Godwin et al., 2004; Godwin, 2008; Godwin, pers comm; 
Waddell et al., 2008; Zabin et al., 2004. 
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Question # 2

• Manawai (Pearl & Hermes Atoll)

• Lalo (French Frigate Shoals)

• Pihemanu (Midway Atoll)

• Kapou (Lisianski Island)

What Atoll and/or Island has the highest number 
of alien species recorded within PMNM?



Pihemanu (Midway Atoll)



Maritime Heritage & Alien Species Project
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Midway Survey Results

Data Type Quantity Positive Findings

Magnetometer Detections 137

Anomalies Investigated 102 82

Alien Species Surveys 107 36

Photo credit: Scott Godwin/NOAA

1) Pennaria disticha 2) Crella (Yvesia) spinulata 3) Amathia verticillata 4) Sabellastarte spectabilis 
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Question # 3

• An automated DNA barcoding device

• A machine that detects the presence of alien 
species

• A device that measures magnetic fields or 
anomalies

• A scientific instrument used to determine benthic 
habitat types

What is a magnetometer?











I. Equipment and Dive Gear Disinfection

• Level One: Equipment in direct contact with 
diseased coral tissue, other diseased organisms or 
alien species.

• Level Two: Equipment not used to sample 
diseased coral tissue, other diseased organisms or 
alien species

• Level Three: All dive gear used in the 
Monument

• Level Four: Conditions for accessing intertidal 
zones within the Monument

II. Cleaning Tender Vessels

III. Disinfection of Shipboard Wet Laboratories

DISEASE AND INTRODUCED SPECIES PREVENTION PROTOCOL 
FOR PERMITTED ACTIVITIES IN THE MARINE ENVIRONMENT 

(PMNM BMP #011)



Discovery of the nuisance alga 
Chondria  tumulosa at Manawai 

(Pearl and Hermes Atoll)

Photo Credit: Taylor Williams



Credit (team effort!)

• Field work: H. Spalding, T. Williams, K. Pascoe, and B. Craig

• Surveys: H. Spalding, K. Pascoe, T. Williams, B. Craig, and A. Fukunaga

• 3-D Photogrammetry: K. Pascoe and B. Craig

• Algal Fragment Experiments: H. Spalding , T. Williams and B. Hauk

• Invasive Algal Advisement: A. Sherwood and C. Smith

• Molecular and Morphological ID: A. Sherwood and lab

• Mesophotic surveys: R. Kosaki, B. Hauk, S. Matadobra, K. Lopes, J. Leonard

• Boat support: Crew of the R/V Rainier and NOAA boat crew

• PI and mesophotic video: R. Pyle

Photo Credit: Taylor Williams











Question # 4

• An endemic species

• An alien species

• A native species

• A cryptogenic species

What ecological category is Chondria tumulosa 
currently placed in?



C. tumulosa mat becoming unattached from top of 
reef



Reef with mat removed from the top



Close-up of previous picture, showing 
attached algal  fragments 

and dead reef







Algal fragment experiments to determine concentration and  

duration of bleach needed for Chondria mortality



C. tumulosa fragment experiments (many trials)

• Algal fragments soaked in a 6% commercial
bleach solution turns fragments white after 10  

minutes.
• Weaker concentrations or less soaking time are
not effective at causing fragment mortality



Current Recommendations 

1. Remove all fragments via a visual inspection in daylight of all dive 
gear

2. Soak gear/equipment in 6% commercial-grade bleach for 10 
minutes followed by a freshwater rinse 

3. Fully dry dive gear/equipment before use in a different island or 
atoll. 

NOTE: Particular caution should be paid to dive gear containing mesh, 
such as goody bags, or Velcro that easily catch and retain algal 
fragments.

https://sanctuaries.noaa.gov/news/jul20/newly-named-nuisance-alga-chondria-tumulosa.html



Question # 5

• Soda Pop

• Bleach

• Gasoline

• Beer

What was utilized in trial studies to kill Chondria 
tumulosa?



Take Home Messages
1. 61 alien species found in PMNM as of 2020 compared to 

the 13 known from 2009. Roughly 10% of the 400+ 
species in the MHI

2. Once established, marine alien species may used human 
introduced substrates to move from harbors to surrounding 
areas

3. Hull inspections and BMP’s are our best strategy for 
preventing new introductions into PMNM at this time



Thank You
QUESTIONS?
Brian.hauk@noaa.gov
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