Papahanaumokuakea Marine National Monument
Permit Application - Research

OMB Control # 0648-0548

Page 1 of 16

Papahanaumokuakea Marine National Monument
RESEARCH Permit Application

NOTE: This Permit Application (and associated Instructions) are to propose activities to be
conducted in the Papahanaumokuakea Marine National Monument. The Co-Trustees are
required to determine that issuing the requested permit is compatible with the findings of
Presidential Proclamation 8031. Within this Application, provide all information that you
believe will assist the Co-Trustees in determining how your proposed activities are compatible
with the conservation and management of the natural, historic, and cultural resources of the
Papahanaumokuakea Marine National Monument (Monument).

ADDITIONAL IMPORTANT INFORMATION:

e  Any or all of the information within this application may be posted to the
Monument website informing the public on projects proposed to occur in the
Monument.

e In addition to the permit application, the Applicant must either download the
Monument Compliance Information Sheet from the Monument website OR request
a hard copy from the Monument Permit Coordinator (contact information below).
The Monument Compliance Information Sheet must be submitted to the Monument
Permit Coordinator after initial application consultation.

e Issuance of a Monument permit is dependent upon the completion and review of the
application and Compliance Information Sheet.

INCOMPLETE APPLICATIONS WILL NOT BE CONSIDERED
Send Permit Applications to:

Papahanaumokuakea Marine National Monument Permit Coordinator
6600 Kalaniana'ole Hwy. # 300

Honolulu, HI 96825

nwhipermit@noaa.gov

PHONE: (808)397-2660  FAX: (808) 397-2662

SUBMITTAL VIA ELECTRONIC MAIL IS PREFERRED BUT NOT REQUIRED. FOR
ADDITIONAL SUBMITTAL INSTRUCTIONS, SEE THE LAST PAGE.
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Papahanaumokuakea Marine National Monument
Permit Application Cover Sheet

This Permit Application Cover Sheet is intended to provide summary information and status to
the public on permit applications for activities proposed to be conducted in the
Papahanaumokuakea Marine National Monument. While a permit application has been received,
it has not been fully reviewed nor approved by the Monument Management Board to date. The
Monument permit process also ensures that all environmental reviews are conducted prior to the
issuance of a Monument permit.

Summary Information
Applicant Name: Derek Smith
Affiliation: Hawai'i Institute of Marine Biology/University of Hawai'i

Permit Category: Research

Proposed Activity Dates: May 1st, 2010 - August 31st, 2010

Proposed Method of Entry (Vessel/Plane): NOAA Research Vessel Hi'ialakai

Proposed Locations: Cruise itinereary is unknown at this time and therefore this permit will
cover activity for all atolls in the Monument to provide flexibility.

Estimated number of individuals (including Applicant) to be covered under this permit:
4
Estimated number of days in the Monument: 25

Description of proposed activities: (complete these sentences):

a.) The proposed activity would...
continue studies to compare the biological community structure and diversity of maritime
heritage resource sites with that of the surrounding areas to determine if there are significant
differences and continue monitoring efforts to assess future changes in these communities.

b.) To accomplish this activity we would ....
conduct non-invasive ecological surveys using point-intercept and photo transects, deploy small
remote-sensing data loggers to provide correlative environmental information, and sample coral
colonies that harbor dinoflagellate symbionts.

c.) This activity would help the Monument by ...
increasing understanding of the community ecology of marine organisms associated with
maritime heritage resource sites throughout the Monument to improve ecosystem-based
management of these cultural resources.

RESEARCH 2



Papahanaumokuakea Marine National Monument
Permit Application - Research

OMB Control # 0648-0548

Page 3 of 16

Other information or background: Representing early Polynesian and native Hawaiian
voyages through contemporary naval battles in the Pacific Theatre, the maritime
heritage sites in the Monument are unique, significant historic and cultural resources. It
is critically important we properly study and interpret these resources to add an
important dimension to our understanding and appreciation of our rich maritime legacy
(Monument Management Plan, 2008).

On the June 2009 Hi'ialakai research cruise, a small team (Gleason, Smith, Mooney)
representing the Papahanaumokuakea Marine National Monument Maritime Heritage
Program and the University of Hawaii visited two shipwreck sites at French Fridate
Shoals, four shipwreck sites at Pearl and Hermes Atoll, three shipwreck sites and one
aircraft wreck at Midway Island, and three shipwreck sites at Kure Atoll. 24 non-invasive
ecological transects (photoquadrat, fish abundance, and rugosity) were conducted at
three sites (72 total), non-lethal coral biopsies were collected at five sites (135 total), the
CTD data logger was deployed at three sites (130 hours total), and long-term
temperature/tide data loggers were deployed at three sites (6 total). All transect and
oceanographic data are currently undergoing statistical analysis and coral samples are
undergoing genetic analysis at HIMB.

Our knowledge of the dynamic ocean landscape has increased greatly in recent years
as a result of the multidisciplinary approach to studying the environment. Traditionally,
archaeologists have focused their studies on the material remains of past human life
and activities. The quantification of these remains often resembles ecological
assessment in the methodology (i.e survey transects, measurements, etc), but the
subject matter does not allow for testable, hypothesis-driven science. Many
archaeologists now share the desire to develop a more scientific archaeological
approach, enabling researchers to assess the correctness of their conclusions (Hunt et
al., 2001). In this way, archaeology can benefit from the incorporation of ecological
information to their studies. Ecological science also benefits from ongoing studies of the
material remains from man-made disturbances and the effects of introduced foreign
materials on the community structure at those disturbance sites. Few studies have
investigated these interactions on intentionally placed objects such as artificial reefs,
and even fewer have looked at community dynamics surrounding unintentionally placed
objects.

We are beginning to understand that conservation and preservation efforts focused on
maritime heritage resources need to include not only traditional archaeological surveys,
but also ongoing ecological assessment of the biological communities specifically
associated with them. Using accepted assessment techniques, it is possible to
determine and enhance the levels of in situ protection by monitoring the diversity and
activity of marine organisms (Pournou et al. 2001).
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Section A - Applicant Information

1. Applicant
Name (last, first, middle initial): Smith, Derek., M

Title: Graduate Student

1a. Intended field Principal Investigator (See instructions for more information):
Derek Smith

2. Mailing address (street/P.O. box, city, state, country, zip):_

For students, mal'or irofessor’s name, telephone and email address: Dr. Ruth Gates-

3. Affiliation (institution/agency/organization directly related to the proposed project):
Hawai'i Institute of Marine Biology/University of Hawai'i

4. Additional persons to be covered by permit. List all personnel roles and names (if
known at time of application) here (e.g. John Doe, Research Diver; Jane Doe, Field
Technician):

Field Assistants:

Nyssa Silbiger, Graduate Student

Dr. Kelly Gleason, Monument Maritime Archaeologist

Dr. Hans Van Tilburg, Maritime Heritage Coordinator, Pacific Islands Region
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Section B: Project Information

5a. Project location(s): Ocean Based

X] Nihoa Island

[ ] Land-based

<] Necker Island (Mokumanamana) [ | Land-based

X] Shallow water
X] Shallow water

[ ] Deep water
[ ] Deep water

X French Frigate Shoals [ ] Land-based X] Shallow water [] Deep water
X] Gardner Pinnacles [ ] Land-based X] Shallow water [] Deep water
<] Maro Reef

X Laysan Island [ ] Land-based X] Shallow water [] Deep water
X Lisianski Island, Neva Shoal [ ] Land-based <] Shallow water [] Deep water
X] Pearl and Hermes Atoll [ ] Land-based X] Shallow water [] Deep water
X Midway Atoll [ ] Land-based X] Shallow water [] Deep water
X] Kure Atoll [ ] Land-based X] Shallow water [] Deep water
[ ] Other

NOTE: There is a fee schedule for people visiting Midway Atoll National Wildlife Refuge via
vessel and aircraft.

Location Description:
Given the sites surveyed and collections conducted last season, we would like to again
visit the following maritime heritage resource sites:

Churchill and unidentified whaling vessel (near Shark Island) at French Frigate Shoals
Pearl, Hermes, Quartette at Pearl and Hermes Atoll

Carrollton, Macaw, and Navy F4U Corsair at Midway Atoll

Gledstanes, Parker, and Dunnottar Castle at Kure Atoll

The possibility for the discovery of new maritime heritage resource sites is high for the
May Hi'ialakai cruise. In the case of a new discovery, we would like to have the ability to
conduct transects or collect samples. Included are the following GPS coordinates,
which bound the region surrounding each atoll. Exact coordinates of any new research
sites will be provided in the post cruise summary.

1 Kure Atoll -178.19706492000 28.55825235580

1 Kure Atoll -178.19623585400 28.29958375730

1 Kure Atoll -178.45987884800 28.29958375730

1 Kure Atoll -178.46070791400 28.55742328970

2 Midway Atoll -177.19638223300 28.37419969920

2 Midway Atoll -177.19721129900 28.13377055310

2 Midway Atoll -177.52800864100 28.13459961920

2 Midway Atoll -177.52800864100 28.37419969920

3 Pearl and Hermes Atoll -176.08850981800 28.04643025580
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3 Pearl and Hermes Atoll  -175.63289162600 28.04539944540
3 Pearl and Hermes Atoll  -175.63289162600 27.70729363750
3 Pearl and Hermes Atoll  -176.08954062900 27.70626282710

4 Lisianski Island -173.67292570900 26.25150771120

4 Lisianski Island -173.67292570900 25.83942708400

4 Lisianski Island -174.23095155800 25.83942708400

4 Lisianski Island -174.23095155800 26.25150771120

5 Laysan Island -171.47900122300 25.96027179830

5 Laysan Island -171.47725234300 25.65596666490

5 Laysan Island -171.97918092500 25.65771554490

5 Laysan Island -171.97918092500 25.96202067840

6 Maro Reef -170.18133220600 25.69968866680

6 Maro Reef -170.17958332600 25.21524888540

6 Maro Reef -171.00505472200 25.21524888540

6 Maro Reef -171.00505472200 25.69968866680

7 Gardner Pinnacles -167.74832319300 25.26070709440

7 Gardner Pinnacles -167.75087047400 24.34878019150

7 Gardner Pinnacles -168.36221811900 24.35132747340

7 Gardner Pinnacles -168.36476540100 25.26070709440

8 French Frigate Shoals -165.93465851400 23.94630965900
8 French Frigate Shoals -165.93465851400 23.56421738120
8 French Frigate Shoals -166.45685129400 23.56421738120
8 French Frigate Shoals -166.45685129400 23.94630965900
9 Necker Island -164.13627752700 23.71705429230

9 Necker Island -164.13373024500 23.20505064020

9 Necker Island -164.92084033700 23.20505064020

9 Necker Island -164.92338761900 23.71960157420

10 Nihoa Island -161.66031956700 23.23816530420
10 Nihoa Island -161.66286684900 22.94013332760
10 Nihoa Island -162.05005369100 22.94268060940
10 Nihoa Island -162.05260097200 23.23561802240

Sb. Check all applicable regulated activities proposed to be conducted in the Monument:
X] Removing, moving, taking, harvesting, possessing, injuring, disturbing, or damaging any
living or nonliving Monument resource

X Drilling into, dredging, or otherwise altering the submerged lands other than by anchoring a
vessel; or constructing, placing, or abandoning any structure, material, or other matter on the
submerged lands
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[ ] Anchoring a vessel

[ ] Deserting a vessel aground, at anchor, or adrift

[ ] Discharging or depositing any material or matter into the Monument

X Touching coral, living or dead

[ ] Possessing fishing gear except when stowed and not available for immediate use during
passage without interruption through the Monument

[ ] Attracting any living Monument resource

[] Sustenance fishing (Federal waters only, outside of Special Preservation Areas, Ecological
Reserves and Special Management Areas)

[ ] Subsistence fishing (State waters only)

<] Swimming, snorkeling, or closed or open circuit SCUBA diving within any Special
Preservation Area or Midway Atoll Special Management Area
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6 Purpose/Need/Scope State purpose of proposed activities:

The Monument's maritime heritage resources have significant historic and cultural
importance, both in Hawai'i and on the world stage. Inclusion of biological assessment
data to existing archaeological survey data is creating a multidisciplinary dataset which
has the capacity to enhance preservation and conservation efforts at these sites.

The previously collected data has begun to provide a baseline assessment of the
community ecology of marine organisms associated with these sites throughout the
Monument. Ongoing analysis of transect and genetic data will improve ecosystem-
based management decisions affecting these cultural resources.

The continued purpose of the proposed activity is to:

1) determine if the biological community structure and diversity of maritime heritage
resource sites varies significantly from one another and as compared to the surrounding
areas

2) establish the ecological baseline for these sites to contextualize future monitoring
efforts at these sites.

In order to assess the biological community structure and diversity and the possible
factors influencing them , three major objectives have been identified:

1) determine the abundance, species richness, and distribution of biological organisms
2) measure the abiotic environmental factors affecting community structure
3) characterize the genetic diversity of coral and associated endosymbionts

7. Answer the Findings below by providing information that you believe will assist the Co-
Trustees in determining how your proposed activities are compatible with the conservation
and management of the natural, historic, and cultural resources of the Monument:

The Findings are as follows:

a. How can the activity be conducted with adequate safeguards for the cultural, natural and
historic resources and ecological integrity of the Monument?

As a child, I grew up on the shore of the Pacific Ocean playing in the waves, investigating the
shoreline, and gazing out on the unknown horizon. I started sailing in elementary school and
continued sailing avidly in high school, hoping to sail my friend’s father’s sailboat to Hawaii
upon graduation. While we never sailed to Hawaii, I have since owned a sailboat and lived on it
for years sailing around Southern California, deepening my connection to the ocean and our
maritime heritage. Although the forward berth I slept in is under the waterline, sometimes that
was still not close enough to the ocean for me...
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I have had the opportunity to conduct archaeological surveys on dozens of maritime heritage
resource sites spanning more than 2300 years of ocean voyaging in the Atlantic and Pacific
Oceans as well as the Mediterranean Sea. | have lived in Hawaii for nearly three years and |
already feel a personal connection to the maritime heritage of these islands and atolls, especially
having been to the NWHI previously. I am very respectful and thankful for the opportunity to
conduct continuing scientific surveys in Papahanaumokuakea Marine National Monument.

All personnel listed on this permit will have attended cultural briefings before the cruise on the
significance of the Papahanaumokuakea Marine National Monument. My research is focused on
providing information that will contribute to the capacity to better understand, conserve, and
protect the Papahanaumokuakea Marine National Monument. I will conduct non-invasive
surveys and take small non-lethal biopsies of each animal sampled. These protocols are
specifically designed to minimize impact and preserve the integrity of life and the ecosystems in
the monument.

b. How will the activity be conducted in a manner compatible with the management direction of
this proclamation, considering the extent to which the conduct of the activity may diminish or
enhance Monument cultural, natural and historic resources, qualities, and ecological integrity,
any indirect, secondary, or cumulative effects of the activity, and the duration of such effects?
The proposed activity will help fulfill the goals of multiple strategies and activities as set forth in
the Monument management plan, including:

MCS-1.1,1.2,1.5,and 1.6
MH-1.2,3.1,3.2,3.3
HMC-1.1 and 1.2

My sampling technique will not impact the ecological integrity of the coral reef ecosystem or
any maritime heritage resource site. The use of photo transects as well as traditional point-
intecept transects minimizes disturbance of the area being surveyed. The small biopsies that are
removed from each coral colony heal rapidly (weeks) and represent significantly less impact than
that caused by natural predators (fish bites).

c. Is there a practicable alternative to conducting the activity within the Monument? If not,
explain why your activities must be conducted in the Monument.

The maritime heritage resources in the Monument are unique in the world and are the oldest yet
found in the Hawaiian Islands. As this research aims to add valuable ecological information
about these sites to improve decisions affecting their management, the research can only be
conducted on the sites themselves.

d. How does the end value of the activity outweigh its adverse impacts on Monument cultural,
natural and historic resources, qualities, and ecological integrity?

The ecological assessment provided by this research will provide context for improved
management and conservation of critical cultural and historic resources. All survey and sampling
methods are non-lethal and have very minor effects on the organisms being studied.
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e. Explain how the duration of the activity is no longer than necessary to achieve its stated
purpose.

The ecological surveys and collections will be performed simultaneously with archaeological
surveys being conducted by the NOAA Maritime Heritage Program. These surveys are part of
the Maritime Heritage Action Plan as listed in Strategy MH-1. Therefore, the duration of the
proposed activity is no longer than the duration of the activities necessary to meet the goals of
the existing management plan.

f. Provide information demonstrating that you are qualified to conduct and complete the activity
and mitigate any potential impacts resulting from its conduct.

My faculty advisor is an internationally-recognized coral reef biologist and my graduate faculty
committee includes an internationally-recognized evolutionary biogeographer and the Maritime
Heritage Coordinator for the Pacific Islands Region, both of whom have extensive experience
working in the Monument. All proposed scientific methods and analysis are reviewed and
approved by this committee. I do not foresee any potential impacts from the outlined activity.

g. Provide information demonstrating that you have adequate financial resources available to
conduct and complete the activity and mitigate any potential impacts resulting from its conduct.
The Monument Maritime Heritage Program has offered logistic and budgetary support for the
ecological assessment data of the maritime heritage sites in the Monument. The genetic analysis
conducted for this project will be performed at the Hawai'i Institute of Marine Biology which
houses all the facilities and infrustructure needed to perform the data analysis which is supported
by funding from a partnership with the Papahanaumokuakea Monument office.

h. Explain how your methods and procedures are appropriate to achieve the proposed activity's
goals in relation to their impacts to Monument cultural, natural and historic resources, qualities,
and ecological integrity.

All proposed ecological survey methods and procedures are currently accepted as ways to assess
the abundance, species richness, and distribution of marine organisms. These methods are non-
invasive and do not pose any long term impacts on the study sites. The research focusing on
molecular biology and DNA analysis only requires small biopsies in order to get the necessary
sample material. I understand all life is sacred in the Monument and that coral represents the first
life in Hawaiian culture. The sampling is non-lethal and will not have an ongoing or long term
impact on the organisms or the environment.

i. Has your vessel has been outfitted with a mobile transceiver unit approved by OLE and
complies with the requirements of Presidential Proclamation 80317

Yes.

j- Demonstrate that there are no other factors that would make the issuance of a permit for the

activity inappropriate.
| can not foresee any other factors that find issuance of the permit inappropriate.

8. Procedures/Methods:
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To fulfill the indentified objectives of this research, the following procedures and
methods will be used:

1) Methods to determine the abundance, species richness, and distribution of biological
organisms include:

a) point-intecept quadrats sampled along existing permanently installed archaeological
survey transects and/or randomly-placed transects

b) band transects sampled along existing permanently installed archaeological survey
transects and/or randomly-placed transects

c) photo quadrats sampled along existing permanently installed archaeological survey
transects and/or randomly-placed transects. Photo quadrats will also provide an archival
photo record of the maritime heritage resource sites

2) Methods to measure the abiotic environmental factors affecting community structure
include:

the placement of small data loggers capable of recording long-term information of
environmental factors such as salinity, temperature, turbidity, current speed and
direction, light intensity, and other metrics. Wherever possible, these loggers will be
placed on existing archaeological survey installations (i.e datums, permanent transect
pins, etc) but not directly on any maritime heritage resource. When no existing survey
structure exists to attach these loggers, a very small length of small diameter cable will
be used to secure the logger for ongoing data collection

A maximum of two long-term data loggers will be placed at any site; one in the vicinity of
the maritime heritage resource and one in the adjacent sampled reef area

3) Methods to characterize the genetic diversity of coral and associated endosymbionts
include:

performing a very small biopsy (<1cm) of selected coral species. This impact is minimal
to the coral colony and is significantly less damaging to the coral than the bites of
marine organisms that feed on coral in the area (eg. parrotfish). This sampling strategy
is extremely minimal and in no way poses a threat or significant impact to the colony
sampled. The tissue from all samples will be placed into individual 1.5 ml
microcentrifuge tubes containing DNA preservation buffer which destroys the integrity
of the living material and poses no threat for the spread of living organisms. The
remaining calcium carbonate skeleton and tissue will be bleached to kill all living
material. The samples and skeletons will be stored at the Hawai'i Institute of Marine
Biology for downstream analyses upon return to Honolulu.
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All SCUBA operations will be conducted off small vessels launched from the R/V
Hi'ialakai.

NOTE: If land or marine archeological activities are involved, contact the Monument
Permit Coordinator at the address on the general application form before proceeding, as a

customized application will be needed. For more information, contact the Monument office
on the first page of this application.

9a. Collection of specimens - collecting activities (would apply to any activity): organisms
or objects (List of species, if applicable, attach additional sheets if necessary):

Common name:
See Appendix 1

Scientific name:
See Appendix 1

# & size of specimens:
See Appendix 1

Collection location:
See Appendix 1

[ ] Whole Organism [X] Partial Organism

9b. What will be done with the specimens after the project has ended?
DNA and the remaining material will be archived at the Hawai'i Institute of Marine Biology.

9¢c. Will the organisms be kept alive after collection? [_] Yes [X] No

» General site/location for collections:
HIMB

« Is it an open or closed system? [_] Open [X] Closed

s Is there an outfall? [ ] Yes [X] No

 Will these organisms be housed with other organisms? If so, what are the other organisms?
No.
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* Will organisms be released?
No.

10. If applicable, how will the collected samples or specimens be transported out of the
Monument?

Samples will be stored in 1.5 ml microcentrifuge tubes containing DNA preservation buffer that
destroys living material. Remaining skeletons will be bleached to destroy left-over living
material and stored in sealed bags. These samples will remain on board the R/V Hi'ialakai and
then transported to the Hawai'i Institute of Marine Biology upon return to Honolulu.

11. Describe collaborative activities to share samples, reduce duplicative sampling, or
duplicative research:

Samples that overlap with other Gates Lab research will be shared. All ecological assessment
information will be shared with the Monument Maritime Heritage Program.

12a. List all specialized gear and materials to be used in this activity:
Scuba equipment

underwater slate and paper

meter tapes

camera and underwater housing
photoquadrat tripod

data loggers

fishing collection bag to hold samples
plastic collection bags

DNA preservation buffer

ethanol

bleach

MQ water

razor blades

laptop computer

12b. List all Hazardous Materials you propose to take to and use within the Monument:
bleach

ethanol

DNA preservation buffer (contains guanadinium isothiocyanate, 2-mercaptoethanol)

13. Describe any fixed installations and instrumentation proposed to be set in the
Monument:

Small, temporary data loggers capable of recording long-term information of
environmental factors such as salinity, temperature, turbidity, current speed and
direction, light intensity, and other metrics will be used.

Wherever possible, data loggers will be placed on existing archaeological survey
installations (i.e datums, permanent transect pins, etc) but not directly on any maritime
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heritage resource. When no existing survey structure exists to attach these loggers, a
very small length of small diameter cable will be used to secure the logger for ongoing
data collection

A maximum of two long-term data loggers will be placed at any site; one in the vicinity of the
maritime heritage resource and one in the adjacent sampled reef area.

14. Provide a time line for sample analysis, data analysis, write-up and publication of
information:

Field surveys and collections, laboratory work, and data analysis will be completed by the end of
2010. Manuscript submission may occur during the study, but will be completed in 2011.

15. List all Applicants’ publications directly related to the proposed project:
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With knowledge of the penalties for false or incomplete statements, as provided by 18 U.S.C.
1001, and for perjury, as provided by 18 U.S.C. 1621, I hereby certify to the best of my abilities
under penalty of perjury of that the information I have provided on this application form is true
and correct. I agree that the Co-Trustees may post this application in its entirety on the Internet.
I understand that the Co-Trustees will consider deleting all information that I have identified as
“confidential” prior to posting the application.

Signature Date

SEND ONE SIGNED APPLICATION VIA MAIL TO THE MONUMENT OFFICE
BELOW:

Papahanaumokuakea Marine National Monument Permit Coordinator
6600 Kalaniana'ole Hwy. # 300

Honolulu, HI 96825

FAX: (808) 397-2662

DID YOU INCLUDE THESE?

X Applicant CV/Resume/Biography

X] Intended field Principal Investigator CV/Resume/Biography
X Electronic and Hard Copy of Application with Signature

[ ] Statement of information you wish to be kept confidential
DX] Material Safety Data Sheets for Hazardous Materials
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Smith Permit 2010: Appendix 1
Sampling Strategy and Collection Request for 2010

The samples taken from corals will be a very small biopsy (<1cm). This impact is minimal to the
coral colony and is significantly less damaging to the coral than marine organisms that feed on
coral in the area (eg. parrotfish). This sampling strategy in no way poses a threat or significant
impact to the colony sampled.

As the itinerary for the research cruise has not been finalized, a sampling strategy providing the
freedom to sample at all the atolls is included. Realistically, only a few of the atolls will be
visited and so the collection number will be much less than outlined below. The samples
collected last season aboard the R/V Hi’ialakai are currently undergoing genetic analysis and
have provided a more realistic view of what can be accomplished as a part of this study each
year. As a result, | have increased the number of coral samples of each species at each study site
but reduced the number of possible species and removed the collection of other invertebrate and
foraminifera resulting in a dramatic decrease in the estimate of overall samples. | believe this
keeps the study more focused while decreasing the already minimal impact on the ecosystem.

Collections to identify the coral host population genetic structure and define the types of
symbiotic dinoflagellates harbored by corals associated with maritime heritage resource sites
and the surrounding area (collectively referred to as the ‘study site’):

Corals belonging to the genus Pocillopora have been chosen for this study because they are
sensitive to environmental and habitat disturbance. Porites lobata, Porites compressa, and
Montipora capitata have also been chosen for this study because they are common and are
widely distributed within the Hawaiian archipelago and throughout the Pacific. These species are
also being developed as models for work focusing on functional aspects of the symbiosis being
conducted at HIMB. In addition, ongoing sampling for this objective is important for
understanding the changes in the host and symbiont community that occur over time.

Current literature assessing the population structure of coral reefs using microsatellite data
suggest a sample size between 50-100 of each individual species being studied. | am requesting a
permit to cover the collection of 100 coral samples per study site (50 inside the maritime heritage
resource site and 50 from the surrounding area) representing each species for all ten atolls. In
reality, the number of samples collected at each location in the Monument will be much lower as
not all species are present at all sites and not all atolls have formally identified maritime heritage
resource sites at the time of submission of this permit application. As such, | have designed a
sampling strategy that provides me the flexibility to take advantage of existing identified sites as
well as newly discovered sites throughout the Monument. In addition, the cruise schedule of the
R/V Hi’ialakai has not been finalized and therefore | am listing all ten atolls within the
monument for this objective. However, it is very unlikely that we will visit all of the atolls within
the specified period.



Coral Species

Nihoa

For each study site:
Coral Species
Pocillopora meandrina
Pocillopora damicornis
Porites lobata

Porites compressa
Montipora capitata

Necker

For each study site:
Coral Species
Pocillopora damicornis
Pocillopora meandrina
Porites lobata

Porites compressa
Montipora capitata

French Frigate Shoals
For each study site:
Coral Species
Pocillopora damicornis
Pocillopora meandrina
Porites lobata

Porites compressa
Montipora capitata

Gardner

For each study site:
Coral Species
Pocillopora damicornis
Pocillopora meandrina
Porites lobata

Porites compressa
Montipora capitata

Maro

For each study site:
Coral Species
Pocillopora damicornis
Pocillopora meandrina
Porites lobata

Porites compressa
Montipora capitata

Common Name
Cauliflower Coral
Lace Coral

Lobe Coral
Finger Coral

Rice Coral

Common Name
Lace Coral
Cauliflower Coral
Lobe Coral
Finger Coral

Rice Coral

Common Name
Lace Coral
Cauliflower Coral
Lobe Coral
Finger Coral

Rice Coral

Common Name
Lace Coral
Cauliflower Coral
Lobe Coral
Finger Coral

Rice Coral

Common Name
Lace Coral
Cauliflower Coral
Lobe Coral
Finger Coral

Rice Coral

Sample Number
50
50
50
50
50

Sample Number
50
50
50
50
50

Sample Number
50
50
50
50
50

Sample Number
50
50
50
50
50

Sample Number
50
50
50
50
50



Laysan

For each study site:
Coral Species
Pocillopora damicornis
Pocillopora meandrina
Porites lobata

Porites compressa
Montipora capitata

Lisianski

For each study site:
Coral Species
Pocillopora damicornis
Pocillopora meandrina
Porites lobata

Porites compressa
Montipora capitata

Pearl and Hermes
For each study site:
Coral Species
Pocillopora damicornis
Pocillopora meandrina
Porites lobata

Porites compressa
Montipora capitata

Midway

For each study site:
Coral Species
Pocillopora damicornis
Pocillopora meandrina
Porites lobata

Porites compressa
Montipora capitata

Kure

For each study site:
Coral Species
Pocillopora damicornis
Pocillopora meandrina
Porites lobata

Porites compressa
Montipora capitata

Total number of coral samples will not exceed 1000 biopsies
Estimate of actual collection: < 400 coral biopsies

Common Name
Lace Coral
Cauliflower Coral
Lobe Coral
Finger Coral

Rice Coral

Common Name
Lace Coral
Cauliflower Coral
Lobe Coral
Finger Coral

Rice Coral

Common Name
Lace Coral
Cauliflower Coral
Lobe Coral
Finger Coral

Rice Coral

Common Name
Lace Coral
Cauliflower Coral
Lobe Coral
Finger Coral

Rice Coral

Common Name
Lace Coral
Cauliflower Coral
Lobe Coral
Finger Coral

Rice Coral

Sample Number
50
50
50
50
50

Sample Number
50
50
50
50
50

Sample Number
50
50
50
50
50

Sample Number
50
50
50
50
50

Sample Number
50
50
50
50
50





