


Overview

A.

Brief Summary and Project Period

NOAA Ship Hi ‘ialakai will be engaged as support for the Hawaiian Archipelago Reef
Assessment and Monitoring Program (HARAMP) from July 12 through September 30,
2016, for a total of 72 days at sea (DAS).

HARAMP is a component of an integrated coral reef ecosystem assessment led by the
Coral Reef Ecosystem Program (CREP) of the Pacific Islands Fisheries Science Center in
some 50 U.S.-affiliated Pacific Islands. This comprehensive, multi-agency research and
education effort is sponsored by NOAA’s Coral Reef Conservation Program (CRCP), a
partnership between the National Marine Fisheries Service, National Ocean Service, and
other NOAA agencies with the objective of improving understanding and management of
coral reef ecosystems.

Small boats will be deployed from Hi ‘ialakai to reach dive survey areas around Hawai‘i,
Maui, Lana‘i, Moloka‘i, Kaho'olawe, Kaua‘i, Ni‘ihau and O‘ahu, in the Main Hawaiian
Islands (MHI), including areas along windward coasts and near channels between the
islands. In addition, small boat operations will also occur in the Northwestern Hawaiian
Islands (NWHI); specifically the reef systems at French Frigate Shoals, Neva
Shoals/Lisianski Island, Pearl and Hermes Atoll, and Kure Atoll. Teams of scuba divers
will conduct fine-scale, rapid ecological assessment (REA) surveys of reef fishes, corals,
other invertebrates, and algae. Taxonomic diversity of coral reefs will be evaluated by
retrieving autonomous reef monitoring structures (ARMS) previously placed on the
seafloor.

Scientists will collect data to monitor nearshore physical and ecological factors
associated with ocean acidification and general water quality, including data on water
temperature, salinity, and other physical and biological characteristics of the coral reef
environment using an assortment of oceanographic sampling and monitoring instruments,
including systems deployed from the ship, underwater moored instruments, and sensors
on the ship.

Data collected during this mission are pivotal to long-term biological and oceanographic
monitoring of coral reef ecosystems in the Hawaiian Archipelago. The 2016 expedition
will add to information collected during monitoring and mapping surveys conducted in
2005, 2006, 2008, 2010 and 2013. Data on the abundance and spatial distribution of reef
fishes, invertebrates, corals, and algae will allow scientists to evaluate potential changes
in the condition and integrity of coral reef ecosystems in the Hawaiian Archipelago and
enable federal and state resource managers to more effectively conserve coral reefs
ecosystems of the MHI and manage ecosystem services. Data collected during the
project also support monitoring components of the CRCP Coral Reef Ecosystem
Integrated Observing System (CREIOS) in the Pacific.

Service Level Agreements

Of the 72 DAS scheduled for this project, Q DAS are funded by the program and 72 DAS
are funded by OMAO. This project is estimated to exhibit a High Operational Tempo.



Operating Area

The Operating Area for of HA-16-06 (Appendix 1) encompasses the waters around the
Main Hawaiian Islands and the Northwestern Hawaiian Islands, specifically:

LegI: The operating area includes the nearshore waters Maui County (4dppendix 2) and
Kaua‘i County (4ppendix 3), with dive operations occurring at the islands of
Moloka‘i, Lana‘i, Maui, Kaho*olawe and Kaua‘i, Ni‘ihau respectively.

Leg II: The operating are includes the nearshore waters of Hawai‘i Island (4ppendix 4)
and O‘ahu (4ppendix 5).

Leg III: The operating area encompasses the water within and surrounding the
Northwestern Hawaiian Archipelago. Dive operations will occur specifically at:

e French Frigate Shoals (4ppendix 6)
o Lisianski (Appendix 7)

e Pearl and Hermes (4ppendix 8)

e Kure Atoll (4ppendix 9).

The Station/Waypoint List for instrument deployments and retrievals of the project is
presented as an attached file (4ppendix 10).

Summary of Objectives

The ship will support assessment and monitoring operations in the waters surrounding the
Hawaiian Archipelago. The scientific objectives of this project are to:

1. Conduct ecosystem monitoring of the species composition, abundance, percent
cover, size distribution, recruitment and general health of the fishes, corals, other
invertebrates, and algae of the shallow water (< 35 m) coral reef ecosystems of
the Hawaiian Archipelago

2. Deploy, retrieve and/or service an array of Subsurface Temperature Recorders
(STRs), Sea Surface Temperature (SST) Buoys, Autonomous Reef Monitoring
Structures (ARMS), Calcification Accretion Units (CAUs), Bioerosion
Monitoring Units (BMUs), Ecological Acoustic Recorders (EARs), moored
Acoustic Doppler Current Profilers (ADCPs) as well as anchored arrays
consisting of a portable underwater collector (PUC), ADCP, a Conductivity
Temperature Pressure (CTP) recorder, and a thermistor string to allow remote
long-term monitoring of oceanographic and environmental conditions affecting
the coral reef ecosystems of the Hawaiian Archipelago. This effort is in support
of the Coral Reef Ecosystem Integrated Observing Systems (CREIOS).

3. Monitor nearshore physical and ecological factors associated with ocean
acidification and general water quality, including analysis of seawater for



nutrients, chlorophyll concentration, salinity, temperature, dissolved oxygen,
transmissivity, total alkalinity, and dissolved inorganic carbon. These parameters
will be measured via the collection of water in Niskin bottles and conductivity-
temperature-depth (CTD) casts. Shallow-water CTDs are conducted from small
boats to a depth of ~30 m.

Collect shallow water coral cores to examine calcification/growth rates in recent
decades and assess potential early impacts of ocean acidification. Coring
operations will be conducted opportunistically (as a scientific dive).

Conduct plankton tows to expand upon the documentation of the marine biota on
coral reefs.

Conduct shipboard Acoustic Doppler Current Profiler (ADCP) surveys around
reef ecosystems to examine physical and biological linkages supporting and
maintaining the island ecosystems.

Collect oceanographic data utilizing ship-based measurement systems (ADCP,
ThermoSalinoGraph - TSG, and the Scientific Computer System - SCS) during
all transits for the duration of the project.

Conduct investigations of marine microbial communities, including the
collection of specimens via water sampling and benthic grab samples.

Determine the existence of threats to the health of these coral reef resources from
anthropogenic sources, including marine debris.

Participating Institutions

Joint Institute for Marine and Atmospheric Research (JIMAR)
NOAA Pacific Islands Fisheries Science Center (PIFSC):

o Coral Reef Ecosystem Program (CREP)

o PIFSC Scientific Operations Division (SOD)
NOAA Diving Program (NDP)
Division of Aquatic Resources (DAR)
Papahanaumokuakea Marine National Monument (PMNM)
San Diego State University (SDSU)
NOAA Commissioned Officer Corps (NOAA CORPS)
The Nature Conservancy (TNC)
Scrips Institute of Oceanography (S10)
Moss Landing Marine Labs (MLML)



F. Personnel/Science Party

LegI
Name (Last, First) Title Gender Affiliation Nationality
Ayotte, Paula Fish REA Diver Female CREP/JIMAR USA
Raja, Kristin Fish REA Diver Female NOAA CORPS USA
Zamzow, Jill Fish REA Diver Female CREP/JIMAR USA
Purves, Andrew Fish REA Diver Male CREP/JIMAR USA
Tejchma, Kendall Fish REA Diver Female DAR USA
Vargas-Angel, Bernardo Benthic REA Diver Male CREP/JIMAR USA
Schumacher, Brett Benthic REA Diver Male CREP/JIMAR USA
White, Darla Benthic REA Diver Female DAR USA
Gray, Andrew Fish REA/Tow Diver Male CREP/JIMAR USA
McCoy, Kaylyn Fish REA/Tow Diver Female CREP/JIMAR USA
Bailey, Hatsue Benthic REA/Tow Diver Female CREP/JIMAR JPN
(USA Perm.
Resident
Garriques, Joao Benthic REA/Tow Diver Male CREP/JIMAR USA
Slater, David Oceanography Diver Male CREP/JIMAR USA
Pomeroy, Noah Oceanography Diver Male CREP/JIMAR USA
Reardon, Russell Oceanography Diver Male CREP/JIMAR USA
Ferguson, Marie Benthic REA Diver Female CREP/JIMAR USA
Weible, Rebecca Fish REA Diver Female UH USA
Edwards, Clint Mosaic Diver Male SIO USA
Brandon, Reyes Microbial Biologist Male SDSU USA
Trick, Kevin Data Manager Male CREP/JIMAR USA
Gordon, Bill Chamber Operator/ Dive Male NDP USA
Master
TBD TBD Male TBD TBD




Leg 11

Name (Last, First) Title Gender Affiliation Nationality
Ayotte, Paula Fish REA Diver Female CREP/JIMAR USA
Purves, Andrew Fish REA Diver Male TNC USA
Zamzow, Jill Fish REA Diver Female CREP/JIMAR USA
Carr, Ryan Fish REA Diver Male TNC USA
Raja, Kristin Fish REA Diver Female NOAA CORPS USA
Vargas-Angel, Bernardo Benthic REA Diver Male CREP/JIMAR USA
Ferguson, Marie Benthic REA Diver Female CREP/JIMAR USA
Lager, Daniel Benthic REA Diver Male DAR USA
Gray, Andrew Fish REA/Tow Diver Male CREP/JIMAR USA
Suka, Rhonda Fish REA/Tow Diver Female CREP/JIMAR USA
Lichowsky, Frances Benthic REA/Tow Diver Female CREP/JIMAR GER

(USA Perm.
Resident)
Garriques, Joao Benthic REA/Tow Diver Male CREP/JIMAR USA
Morioka, James Oceanography Diver Male CREP/JIMAR USA
Pomeroy, Noah Oceanography Diver Male CREP/JIMAR USA
Reardon, Russell Oceanography Diver Male CREP/JIMAR USA
Reardon, Kerry ARMS Diver Female CREP/JIMAR USA
Godwin, Scott ARMS Diver Male PMNM USA
Bonito, Lindsay Mosaic Diver Female SIO USA
Roach, Ty Microbial Biologist Male SDSU USA
Trick, Kevin Data Manager Male CREP/JIMAR USA
Hileman, Zack Chamber Operator/ Dive Male NDP USA
Master
Heidt, Amanda ARMS Lab Assistant Female MLML USA




Leg III

Name (Last, First) Title Gender Affiliation Nationality
Hennan, Adel Fish REA Diver Female CREP/JIMAR UK
McCoy, Kaylyn Fish REA Diver Female CREP/JIMAR USA
TBD Fish REA Diver TBD PMNM USA
Gorospe, Kelvin Fish REA Diver Male CREP/JIMAR USA
Giuseffi, Louise Fish REA Diver Female SOD/PIFSC USA
Swanson, Dione Benthic REA Diver Female CREP/JIMAR USA
TBD Benthic REA Diver TBD PMNM TBD
Bailey, Hatsue Benthic REA Diver Female CREP/JIMAR JPN

(USA Perm.
Resident
Gray, Andrew Fish REA/Tow Diver Male CREP/JIMAR USA
Suka, Rhonda Fish REA/Tow Diver Female CREP/JIMAR USA
Schumacher, Brett Benthic REA Diver Female CREP/JIMAR USA
Garriques, Joao Benthic REA/Tow Diver Male CREP/JIMAR USA
Morioka, James Oceanography Diver Male CREP/JIMAR USA
Oliver, Thomas Oceanography Diver Male CREP/JIMAR USA
Clark, Jeannette Oceanography Diver Female CREP/JIMAR USA
Reardon, Kerry ARMS Diver Female CREP/JIMAR USA
Barba, Evan ARMS Diver Female HIMB USA
Sullivan, Chris Mosaic Diver Male SIO USA
Little, Mark Microbial Biologist Male SDSU USA
Akridge, Michael Data Manager Male CREP/JIIMAR USA
Mabhaffey, Katie Chamber Operator/ Dive Female NDP USA
Master
TBD TBD TBD TBD TBD




G.

Administrative

1.

Points of Contacts:

Chief Scientists*:

Dr. Bernardo Vargas-Angel, (Legs I, 1T)
Bernardo.VargasAngel@noaa.gov

NOAA IRC

Attn: NMFS / PIFSC / CREP

1845 Wasp Blvd, Building 176, Honolulu, HI 96818
808-725-5423

Dr. Brett Schumacher (Leg III)
Brett.Schumacher@noaa.gov

NOAA IRC

Attn: NMFS / PIFSC / CREP

1845 Wasp Blvd, Building 176, Honolulu, HI 96818
808-725-5405

Project Operations Lead*:

Joao Garriques (Legs 1, II, I1I)
Joao.Garriques@noaa.gov

NOAA IRC

Attn: NMFS / PIFSC / CREP

1845 Wasp Blvd, Building 176, Honolulu, HI 96818
808-725-5407

Ship Operations Officer:

LT Faith O. Knighton

OPS.Hiialakai@noaa.gov

Faith.Knighton@noaa.gov

NOAA Ship Hi ‘ialakai

1897 Ranger Loop, Building 184, Honolulu, HI 96818
In-Port: 808-725-5780

At Sea: 808-684-3235

* The Leg I Chief Scientist and Project Operations Lead are the designated
program points of contact for all project planning and pre-departure
correspondence with the ship.

Diplomatic Clearances

This project involves Marine Scientific Research in waters under the jurisdiction
of the United States. Diplomatic clearance is not applicable.



IL

Operations

Licenses and Permits

Activities to be conducted during HA-16-06 have been authorized under the
following permits:

a.

State of Hawai‘i Department of Land and Natural Resources, Division of
Aquatic Resources, Special Activity Permit No. [Pending] issued for
2016 MHI operations. Permittee: Dr. Russell Brainard (Program
Manager, NOAA PIFSC CREP).

Scientific Research Permit No. [Pending] issued by the
Papahanaumokuakea Marine National Monument.

NOAA ship Hi‘ialakai Conservation and Management Permit PMNM-
2016-006 issued by PMNM to Commanding Officer CDR Elizabeth 1.
Kretovic, NOAA ship Hi ‘ialakai.

Department of the Army Nationwide Permit Verification File No: POH-
2009-00083 (issued: 18 March 2014; expiration: 18 March 2017). The
installation and maintenance of scientific measurement devices
associated with the Pacific RAMP project is currently authorized under
U.S. Army Corps of Engineers (USACE) Nationwide Permit No. 3,
Scientific Measurement Devices (authorization date: March 2014) and is
authorized until modified, revoked, or reissued by USACE.

National Environmental Policy Act (NEPA), Programmatic
Environmental Assessment for Research Activities Conducted by the
Coral Reef Ecosystem Division, PIFSC, 2010-2015*. Finding of No
Significant Impact (FONSI) signed 7 May 2010.
(http://www.pifsc.noaa.gov/nepa/CRED Programmatic%20Environmen
tal%20Assessment Final.pdf) *It is noted that while this NEPA
document was originally intended to carry out program-level research
activities for a period of five years, the analysis in the EA was intended
to span an indefinite period of time, and is not limited to a five year
period (see section 2.3 in EA).

A copy of these research permits will be provided to the Command prior to
commencing scientific operations,

The Chief Scientist is responsible for ensuring the scientific staff are trained in planned
operations and are knowledgeable of project objectives and priorities. The Commanding Officer
is responsible for ensuring all operations conform to the ship’s accepted practices and procedures.



Project Itinerary

Weather, equipment failures, and scheduling problems are unpredictable. As such, the
following intended itinerary should be considered as only a guide for survey progression.
In particular, the order in which survey areas are worked within a single island area or
among islands within close proximity may be altered as appropriate based on weather,
sea conditions, or the progress of the survey. Transit estimates have been calculated
based on a ship’s speed of 9.7 knots westbound, 9.2 knots north and southbound, and 8.7
knots eastbound.

Pre-Project

Jul 6-8 Loading of 10° ARMS Lab container, boat cradle and chest freezer
with Navy crane. Small boat fuel (gasoline). Conduct small boat and
davit familiarization for scientific personnel. Conduct station walk-
throughs and dive neurological examinations for scientific personnel
joining on Leg I and on later legs.

Jul 12 Depart Pearl Harbor: Embark full scientific complement at Ford
Island . Depart the NOAA pier and being transit to Maui County
(~50nm, 6h). Conduct remaining dive stations and small boat walk-
throughs.

Jul 13-22 Maui County: Arrive Maui, commence full day of scientific
operations. Operations include: fish and benthic Rapid Ecological
Assessment (REA) surveys, towed-diver surveys, moored instrument
deployments and retrievals (deploy: 14 STRs and 85 CAUs, as well
as a temporary deployment [up to 48 hours] of an anchored array
consisting of a PUC, ADCP, CTP, and thermistor string; retrieve: 14
STRs, 85 CAUs, and the temporarily deployed anchored array),
collection of up to six 20-40 c¢m coral cores as well as collection of
carbonate chemistry water samples and small boat CTD casts at all
CAU and coral coring sites, and microbial collections at one to two
sites per day. A total of 20 Plankton tows will be collected. Night
operations include shipboard ADCP transects each night around
Maui County. Anticipated order of survey polygons: MAI_D,
LAN_B, MAI_A, MAI_B MOL_A, MOL_C, MOL_B, LAN_A,
KAH_A, KAH_B. Upon securing operation on July 22, depart Maui
County transit to Kaua‘i (~175 nm, 18h).

Jul 23 Continue transit. Arrive Kaua‘i County. Based on dive tempo the day
may be utilized as the rest day.

Jul 24-29 Kaua‘i County: Commence scientific operations, operations
include: fish and benthic Rapid Ecological Assessment (REA)
surveys, towed-diver surveys, moored instrument deployments and
retrievals (deploy: 12 STRs and 20 CAUs, 3 anchors, 1 EAR, as well
as a temporary deployment [up to 48 hours] of an anchored array
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consisting of a PUC, ADCP, CTP, and thermistor string; retrieve: 12
STRs, 20 CAUs, and the temporarily deployed anchored array),
collection of up to six 20-40 cm coral cores as well as collection of
carbonate chemistry water samples and small boat CTD casts at all
CAU and coral coring sites, and microbial collections at one to two
sites per day. A total of 12 plankton tows will be collected. Night
operations include shipboard ADCP transects each night around
Kaua‘i County. Anticipated order of survey polygons: KAU_B,
KAU_ D, KAU_01, NII_A, NII_B. Personnel drop off of Kristin
Raja will occur when logistically feasible at Kaua‘i Island via small
boat. Upon securing operation on July 29, depart Kaua’i and transit
to O‘ahu (~120 nm, 14h).

Jul 30 Arrive O‘ahu. To effectively utilize this day at sea, the Chief
Scientist may request the ship to facilitate additional small boat
training for program coxswains. End Leg I.

Jul 31- Aug 4 In-Port, Pearl Harbor: Resupply small boat fuel and loading of
ethanol.

Leg II:

Aug 5 Pearl Harbor: Embark full scientific complement at Ford Island.
Depart Pier and transit to fuel pier. Upon completion of fueling,
transit to survey polygon HAW_A. North tip of Hawai‘i Island
(~150 nm, 17h). Complete remaining neuros and dive stations and
small boat walk-throughs.

Aug 6-15 Hawai‘i Island: Arrive Hawai’i County, anticipated half day of dive
operations. Operations include fish and benthic Rapid Ecological
Assessment (REA) surveys, towed-diver surveys, moored instrument
deployments and retrievals (deploy: 9 STRs, 50 CAUSs, 20 BMUs, 12
ARMS; retrieve: 9 STRs, one anchor, 50 CAUs, 50 BMUs, and 12
ARMS), collection of up to six 20-40 cm coral cores as well as
collection of carbonate chemistry water samples and small boat CTD
casts at all CAU and coral coring sites, and microbial collections at
one to two sites per day. A total of 20 plankton tows will be
collected. Night operations include shipboard ADCP transects each
night around Hawai‘i Island. Anticipated order of survey polygons:
HAW_A, HAW_B, HAW_C, HAW_D, HAW_E, HAW F,
HAW_G. Upon securing operation on Aug 15, depart Hawai’i island
and transit to O‘ahu (~200 nm, 20h).

Aug 16 Continue Transit, arrive O‘ahu. Based on dive tempo the day may be
utilized as the rest day. Conduct personnel transfers via small boat.

Aug 17-23 O*“ahu: Commence scientific operations, operations include fish and
benthic Rapid Ecological Assessment (REA) surveys, towed-diver
surveys, moored instrument deployments and retrievals (deploy: 15
STRs, 65 CAUs, 25 BMUs, 15 ARMS; retrieve: 14 STRs, one SST
buoy, one anchor, 60 CAUs, and 12 ARMS), collection of up to six
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Aug 24

Aug 25-28

Leg III:

Aug 29

Aug 30

Aug 31-Sep 6

Sep 7-8

Sep 9-13

20-40 cm coral cores as well as collection of carbonate chemistry
water samples and small boat CTD casts at all CAU and coral coring
sites, and microbial collections at one to two sites per day. A total of
16 tows will be collected. Night operations include shipboard ADCP
transects each night around O‘ahu. Anticipated order of survey
polygons: OAH_B, OAH_A, OAH_E, OAH_D, OAH_C.

Conduct partial day of scientific operations in the general vicinity of
Pearl Harbor prior to pulling into port (small boats could meet the
ship alongside the pier). End leg II

In-Port, Pearl Harbor: Neurological exams and station walk-
through for new divers. Resupply small boat fuel. Conduct required
Hull Inspection before operating in the PMNM.

Pearl Harbor: Embark full scientific complement at Ford Island.
Depart Pier and transit to French Frigate Shoals (~490 nm, 2d 3h).

Transit

French Frigate Shoals (FFS): Arrive at FFS, commence partial day
of scientific operations. Operations include fish and benthic Rapid
Ecological Assessment (REA) surveys, towed-diver surveys, moored
instrument deployments and retrievals (deploy: 16 STRs, 50 CAUs,
20 BMUs, 12 ARMS; retrieve: 16 STRs, 2 anchors, 1 EARS, 50
CAUs, and 12 ARMS), collection of up to six 20-40 cm coral cores
as well as collection of carbonate chemistry water samples and small
boat CTD casts at all CAU and coral coring sites, and microbial
collections at one to two sites per day. A total of 12 plankton tows
will be collected. Night operations include shipboard ADCP
transects each night around FFS. Upon securing operation on Sep 6,
depart FFS and transit to Lisianski Island (LIS) (~455 nm, 1d 16h).

Transit

Lisianski Island (LIS): Arrive at LIS, commencefull a day of
scientific operations. Operations include: fish and benthic Rapid
Ecological Assessment (REA) surveys, towed-diver surveys, moored
instrument deployments and retrievals (deploy: 15 STRs and 55
CAUs, as well as a temporary deployment [up to 48 hours] of an
anchored array consisting of a PUC, ADCP, CTP, and thermistor
string; retrieve: 15 STRs, 55 CAUSs, 3 anchors, 1 EAR, and the
temporarily deployed anchored array), collection of up to six 20-40
cm coral cores as well as collection of carbonate chemistry water
samples and small boat CTD casts at all CAU and coral coring sites,
and microbial collections at one to two sites per day. A total of 10
plankton tow will be collected. Night operations include shipboard
ADCP transects each night around Lisianski Island. Upon securing
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Sept 14

Sep 15-20

Sep 21-24

Sep 25-29

Sep 30

operation on Sep 13, depart LIS and transit to Pearl and Hermes
Atoll (~ 150 nm, 16h).

Transit to Pear and Hermes Atoll, this will be used as a rest day

Pearl and Hermes Atoll (PHR): Arrive at PHR, commence full day
of scientific operations. Operations include fish and benthic Rapid
Ecological Assessment (REA) surveys, towed-diver surveys, moored
instrument deployments and retrievals (deploy: 17 STRs, 60 CAUs,
20 BMUs, 12 ARMS; retrieve: 17 STRs, 5 anchors, 60 CAUSs, and
12 ARMS), collection of up to six 20-40 cm coral cores as well as
collection of carbonate chemistry water samples and small boat CTD
casts at all CAU and coral coring sites, and microbial collections at
one to two sites per day. A total of 12 plankton tows will be
collected. Night operations include shipboard ADCP transects each
night around PHR. Upon securing operation on Sep 20, depart PHR
and transit to Kure Atoll (~150 nm, 16h).

Kure Atoll (KUR): Arrive at KUR, commence full day of scientific
operations. Operations include: fish and benthic Rapid Ecological
Assessment (REA) surveys, towed-diver surveys, moored instrument
deployments and retrievals (deploy: 15 STRs and 65 CAUs, as well
as a temporary deployment [up to 48 hours] of an anchored array
consisting of a PUC, ADCP, CTP, and thermistor string; retrieve: 15
STRs, 65 CAUs, 5 anchors, 1 EAR and the temporarily deployed
anchored array), collection of up to six 20-40 cm coral cores as well
as collection of carbonate chemistry water samples and small boat
CTD casts at all CAU and coral coring sites, and microbial
collections at one to two sites per day. A total of 8 Plankton tows
will be collected. Night operations include shipboard ADCP
transects each night around Kure Atoll. Upon securing operation on
Sep 24, depart KUR and transit to Pear] Harbor (1,240 nm, 5d 22 h)

Transit

Pearl Harbor: Arrive Ford Island, Pearl Harbor. End of Project.

Staging and Destaging

Staging: Staging of large scientific gear and equipment will begin the week of J uly 4th,
or as otherwise coordinated with the Command. Assistance from the ship’s personnel for
craning aboard large gear and for loading small boat gasoline (delivered by truck and
pumped directly into the ship’s hip tanks) will be necessary. Ethyl alcohol will be
delivered in 5 gallon carboys to be transferred to the ship’s quick release rack. Hand
carried items will be loaded in lab areas throughout the week prior to departure. All
scientists anticipate embarking the vessel at Ford Island, Pearl Harbor, as per ship’s
sailing board, on July 12, 2016, and will be aboard for the fueling. The ship itself will not
return to the pier prior to beginning transit to Maui County.
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Mid-project Refueling: Replenishment of unleaded gasoline will be required in Ford
Island, Pearl Harbor during all scheduled in-ports. The fuel will be delivered by truck to

be pumped directly into the ship’s deck tanks. Re-fueling of Hi ‘ialakai will occur the
start of Leg II.

Destaging: Full off-load of all program-provided gear and small boats will begin in
coordination with the Command upon return to Pearl Harbor, September 30. The program
boats and cradles will be priority items for offload as they will be needed for a
subsequent project on another ship.

Operations to be Conducted

The Chief Scientist has the authority to revise or alter the technical portion of the
instructions as work progresses, provided that, after consultation with the Commanding
Officer, it is ascertained that the proposed changes will not (1) jeopardize the safety of
personnel or the ship, (2) exceed the overall time allotted for the project, (3) result in
undue additional expenses, and (4) alter the general intent of the project instructions. In
addition, the Chief Scientist must notify the Office of the Science Director of the Pacific
Islands Fisheries Science Center at the earliest opportunity prior to making (1) deviations
from the general project track or area of operations noted in the project instructions, (2)
changes or additions of research operations to those specified in the project instructions,
or (3) port calls not specifically identified in the project instructions.

Scientific Operations

The ship will support assessment and monitoring operations within the project Operations
Area. Specifically, the ship will support Rapid Ecological Assessments and the
continuation of long-term monitoring of reef fish, corals, other invertebrates, and algae,
and oceanographic monitoring of the coral reef ecosystems of the region.

Research and monitoring efforts will require extensive diving operations (both scuba and
snorkeling) to be supported by Hi ‘ialakai. Up to five small boats will be operating
simultaneously during daylight hours to maximize productivity. Hi ‘ialakai’s 29-ft Metal
Shark (HI-1), 26-ft Ambar (HI-2), and 17-ft Northwind (HI-3), as well as two program-
provided 19-ft SAFE Boats will be required to support the REA, towed diver,
instrumentation, and microbial survey teams on a daily basis.

The REA and towed-diver surveys will include monitoring of species composition,
abundance, size distribution, and spatial distribution of reef fishes, corals, other
invertebrates, and algae of the region and will further ground-truth shallow-water benthic
habitat maps. Benthic community structure and demography parameters, including
percent cover, taxonomic richness, density, size-class distribution, and health condition,
will be assessed along line and belt transects to provide spatial-temporal appraisals of
coral reef dynamics in the region. Scientists may also obtain limited specimens of algae,
corals, and other invertebrates. All deployments, retrievals, and specimen collections will
be conducted as stipulated through pertinent Agency-approved Special Activity Permit
guidelines.

A number of Autonomous Reef Monitoring Structures (ARMS) will be recovered and
replaced or newly installed at select locations by the Ocean and Climate Change Team.
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These small units are designed to mimic the complexity of the coral reef structure and to
attract small invertebrates to recruit within them. ARMS samples will be processed
onboard in a program-provided lab space, preserved in ethanol, and stored in the
scientific freezer until the ship returns to Pearl Harbor.

Calcification Accretion Units (CAUs) will be recovered and replaced or newly installed
at select locations. The CAUs serve as a mechanism to quantify accretion rates of
calcifying coralline algae and scleractinian corals; this information will allow for
comparisons to determine possible consequences of increased ocean acidity and lowered
aragonite saturation states. Additionally, a Bioerosion Monitoring Unit (BMU) will be
installed on CAUs at select locations. Each BMU is made of a Icm x 2cm x 5cm block of
calcium carbonate rock mounted on a similarly sized piece of polyvinylchloride plate.
The BMUs rest flush on the seafloor and serve as a mechanism to quantify bioerosion
rates across coral reefs experiencing different physical oceanography and local human
impacts. BMUs will be retrieved on a subsequent mission and measured for changes in
weight and scanned for changes in density using microcomputed tomography.

Approximately 123 STRs, 445 CAUs, 48 ARMS, and 85 BMUs will be deployed and
123 STRs, 445 CAUSs, 48 ARMS, 28 anchors, 1 SST buoy, and 5 EARs will be retrieved.
In addition, the following instruments will be deployed and retrieved during the same
project: eight moored ADCPs deployed and retrieved within one month and nine
anchored arrays consisting of a PUC, ADCP, CTP, and thermistor string deployed and
retrieved within 48 hours. Retrieved anchors will be secured on stackable aluminum
pallets for transport back to Pearl Harbor.

As part of CREP’s effort to investigate ocean acidification and carbonate chemistry, the
Ocean and Climate Change Team may also obtain coral cores at several locations, if time
and operational conditions allow. Up to three cores may be collected with a diver-held
pneumatic drill at each given site. Each core would measure 20-40 ¢m in length and 3.8
cm in diameter. Locations for coring will not be planned in advance. Coring operations
will be conducted opportunistically as appropriate, and as a scientific dive. In addition,
underway shipboard oceanographic measurements (ADCP, TSG, and SCS) will be
recorded throughout the duration of the project and water samples may be collected from
small boats for nutrient, chlorophyll, salinity, and carbonate chemistry analyses.

As part of the ongoing effort to understand the microbial community, two types of water
samples will be collected at select REA sites using diver-deployable Niskin bottles (four
bottles; two liters per bottle). Two of the Niskin bottles will be filled with water collected
from approximately one meter above the benthos, and two will be filled with water from
within the reef (pore-water). The pore-water samples will be collected using Niskin
bottles with a flexible stainless-steel hose attachment. These water samples will be
returned to the ship and processed for dissolved organic carbon (DOC), particulate
organic matter (POM), nutrients, microbial (Bacteria and Archaea) and viral abundance
(fluorescent microscopy), FACS (heterotrophs vs. autotrophs), and microbial and viral
community composition (coarse analysis: 16s rRNA). At two REA sites per island,
approximately 60-80 L of reef water will be collected from reef crevices and surfaces for

metagenomic analysis of the microbial and viral community associated with the reef
benthos.

In addition to understanding water-column microbial dynamics, investigating shifts in the
microbial community associated with benthic composition is important as it can serve as
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an indicator of reef-ecosystem health. If time permits, six fist-sized samples of rubble
(three of these will also contain a handful of the first 5-10 cm of sediment from different
sand pockets), and six pieces of the most dominant algae-type will be collected in zip-top
bags. Both the algae and the rubble/sediment samples will be frozen at -20°C. These
samples will remain on the ship until it returns to Honolulu. The 16s bacterial rRNA
genes associated with these samples will be sequenced to characterize the microbial
communities associated with the benthos (rubble and algae).

Coral reef biodiversity remains greatly under described, especially with regards to the
smaller invertebrate animals that reside in and on the reef. Many of these organisms have
planktonic larvae that can be collected and thus their occurrence documented via
plankton samples. A plankton net 50 cm diameter with a 80 um mesh size havinga 1 L
cod end jar attached to net with flow meter will be trailing a few yards behind the stern
of a small boat. Each tow will be assigned a unique station number with corresponding
GPS coordinates, date & time recorded for start and finish of each tow. The tows will be
just below the surface, for 5 minutes and the small boat will be going just fast enough for
net to be tight and flow meter to run (1-2 knots). The net will be brought back onto the
small boat and processed in the field. The outside of the plankton net will be washed
down with seawater applied to outside collecting flora and fauna in the cod end.
Depending on the number of days spent at each island, we expect to conduct 5-20
plankton tows per island, for a maximum of 110 plankton tow samples for the entire
cruise. This project is led by Gustav Pauli at the Florida Museum of Natural History.

Snorkeling Operations

All snorkeling shall be conducted in accordance with the NOAA Scientific Diving
Manual (Section 4.13).

Small Boat Operations

Per OMAO Supplement to the NOAA Small Boat Standards and Procedures Manual,
March 2010, Section 4.03a2, a program certified Operator in Charge (OIC) must “earn
the full confidence of both the Commanding Officer (CO) and Designated Examiner
(DE) and has successfully completed the shipboard training requirements.” As part of any
OIC evaluation, it is understood that a small boat OIC will be designated to accompany
and evaluate an OIC-in-training. This may limit the number of small boats the ship can
deploy during this evaluation period, but every effort will be made to limit any impact to
operations. An OIC-in-training is not guaranteed to be qualified by the CO and DE
during a project.

Small boat deployment and recovery operations from a ship at sea are inherently
dangerous. Experience levels of all personnel involved and environmental conditions are
limiting factors regarding the decision to proceed with said operations. Proficiency levels
of deck officers, deck department, or small boat crews may impact operations. All small
boat crewmembers must have the full confidence of the CO and DE. At any time, the CO
may call for a halt to boat deployment and recovery operations. If indicated, a Safety
Stand Down, extra training or practice may be required to begin operations again. This is
especially true when the ship has been in port or when program personnel have not been
aboard for an extended period of time, as well as when boat operations are called for
within 48 hours of departure.
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While minimizing impact to science operations, ship’s diver/coxswain training and
proficiency regulations may require the use of a ship’s small boat during an extended
project. The CO will work with the Chief Scientist to plan and minimize impacts to fulfill
such requirements.

CTD Operations

No shipboard CTD operations are required under HARAMP 2016. However, should
multibeam mapping be undertaken as an Ancillary Project by Hi ‘ialakai, CTD casts for
the purposes of calculating sound velocity profiles may need to be conducted. Such
surveying would be undertaken on a not-to-interfere basis with the ship’s primary
mission.

Dive Plan

All dives are to be conducted in accordance with the requirements and regulations of the

NOAA Diving Program (http://www.ndc.noaa.gov/dr.html) and require the approval of
the ship’s Commanding Officer.

The Dive Plans encompassing Legs I — 111 of HA-16-06 are presented in Appendix 11
(Attached file).

Applicable Restrictions

Conditions which preclude normal operations: Poor weather and sea conditions,
equipment failure, safety concerns, and/or unforeseen circumstances, may alter or
prohibit operations as planned. At these times, the Chief Scientist and Commanding
Officer will determine the appropriate plan of action.

NMFS employees are not exempt from the requirements of the Marine Mammal
Protection Act (MMPA) or the Endangered Species Act (ESA). PIFSC has developed
mitigation measures for its fisheries and ecosystem research projects to avoid take and to
comply with the Lecky, Murawski, and Merrick guidance. A copy of these documents is

available at httgs://sites.goog]e.com/a/noaa.gov/gifsc-science-operations/nega-
pe