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Davidson Seamount Management Zone
Management Plan

EXECUTIVE SUMMARY

This plan for the Davidson Seamount Management Zone is an expanded version of the Davidson
Seamount Action Plan in the Monterey Bay National Marine Sanctuary Final Management Plan
(Appendix E; NOAA 2008b). It is a living document (i.e., periodically updated) with
background information on the Davidson Seamount, and the activities necessary for effective
understanding and protection of this unique area. Since the Action Plan was finalized in 2008,
the language of some activities has changed in this report as a result of a better understanding of
the seamount. Activities will be addressed annually through the Office of National Marine
Sanctuaries Annual Operating Plans, as well as opportunistically with partners (Appendix B).

GOAL

Develop and implement a resource protection plan for the Davidson Seamount, increase
understanding of the seamount through characterization and ecological process studies, and
develop education programs for the seamount and other seamounts throughout the nation.

INTRODUCTION

Characteristics of Seamounts and the Davidson Seamount Management Zone

Less than 0.1 percent of the world’s seamounts have been explored for what species live on
them, and many species found on seamounts are new to science.

Seamounts are often dominated by suspension feeders, like corals, that grow on rock in an
otherwise flat, low biomass, sediment-covered abyssal plain. In addition, scamounts create
complex current patterns that can influence sea life above them. Commercially valuable fish
species often concentrate around relatively shallow seamounts due to enhanced upwelling caused
by current deflection. Conservation issues relevant to seamounts revolve around endemism,
harvest, and the low resilience of species.

Davidson Seamount is located eighty statute
miles to the southwest of Monterey, due west
of San Simeon, and is one of the largest known MBNMS Expanded to Include the Davidson Seamount
seamounts in U.S. waters. It is twenty-six http://montereybay.noaa.gov/research/dsmz/welcome.html

Box 1: Davidson Seamount Websites

statute miles long and eight statute miles wide. SIMoN Photo Library: Davidson Seamount Creatures

From base to crest, Davidson Seamount is http://www.sanctuarysimon.org/monterey/sections/seamounts/im
) Ce P

7,480 feet tall; yet, it is still 4,101 feet below Re Pl

the sea surface at its highest point. Davidson 2006 Expedition: Exploring Ancient Coral Gardens

Seamount has an atypical seamount shape, http://www.sanctuarysimon.org/monterey/sections/seamounts/pr

oject_info.php?projectID=100307&sec=sm

having northeast-trending ridges created by a
type of volcanism only recently described, and | 2002 Expedition: First Biological Characterization

it last erupted about 9.8 million years ago. This http://www.sanctuarysimon.org/monterey/sections/seamounts/pr
oject_info.php?projectID=100114&sec=sm




large geographic feature was the first underwater formation to be characterized as a “seamount”
and was named after the Coast and Geodetic Survey (forerunner to the National Ocean Service)
scientist George Davidson.

Species associated with Davidson Seamount can be divided into habitats including: the sea
surface habitat (birds in flight and on the sea surface), the midwater habitat (0 — 4,100 feet below
sea surface), the seamount crest habitat (4,100 — 4,900 feet), the seamount slope habitat (4,900 —
8,200 feet), and the seamount base habitat (8,200 — 11,500 feet). The surface habitat hosts a
variety of seabirds, marine mammals, and surface fishes, including albatross, shearwaters,
jaegers, sperm whales, killer whales, albacore tuna, and ocean sunfish. At this time, there is no
published evidence that the species composition in this surface habitat is different than adjacent
areas without a seamount below, although in some years Davidson Seamount may enhance
albacore fishing and the abundance of fin whales. Organisms in the midwater habitat have a
patchy distribution with marine snow, organic matter that continually “rains” down from the sea
surface, most likely providing an important food source for deep-sea animals. Swimming
worms, Humboldt squid, and an undescribed mollusk have been seen above Davidson Seamount.

The seamount crest habitat is the most
diverse, including Paragorgia arborea (a
large gorgonian coral) forests, vast sponge
fields (consisting of both described and
undescribed species), crabs, deep-sea
fishes, shrimp, and basket stars. The
seamount slope habitat is composed of
cobble and rocky areas interspersed with
areas of ash and sediment that host a
diverse assemblage of sessile invertebrates
and rare deep-sea fishes. The seamount
base habitat is the interface between rocky
outcrops and the deep soft bottom. Species
here are similar looking to their relatives in
the nearshore, including sea cucumbers,
urchins, anemones, and sea stars.

Anthropogenic influence on Davidson

Seamount has been detected in the form of

DDT in sediments near its base, and trash

(e.g., bottles, cans, brooms, newspapers,

buckets, curtains) discarded from the sea Figure 1: Davidson Seamount Management Zone
surface. However, because of the within the Monterey Bay National Marine Sanctuary.
abundance of large, fragile species (e.g.,

corals greater than eight feet tall, some at least 200 years old) and an apparently, physically
undisturbed seafloor, the area appears relatively pristine. The top of the seamount is too deep for
most fish trawling technology; moreover, fish density is very low, and the species seen to date
are not commercially desirable. The existing albacore tuna and swordfish/shark fisheries operate
in the top 150 feet of water, thousands of feet above the summit of the seamount.



Davidson Seamount is regionally important for science, to study how the seamount is
ecologically linked with the coastal waters, nearshore canyons, and species currently protected in
the MBNMS. Protecting it will help facilitate research to understand how the Monterey Bay and
Big Sur Canyon complexes have an effect on Davidson Seamount and what the migration pattern
of species is between the seamount and nearshore.

National Significance of Davidson Seamount

Under the National Marine Sanctuaries Act (16 U.S.C. 1431 ET. SEQ., as amended by Public
Law 106-513) there are standards for sanctuary designation. Sanctuary designation or expansion
is premised upon setting aside areas of the marine environment that have nationally, and
sometimes internationally significant living or nonliving resources. Sanctuary designation
provides authority for comprehensive protection and management, including research, education,
and outreach. Thus, designation does not require an existing or imminent threat. The MBNMS
Management Plan, however, describes threats to the Davidson Seamount in the Davidson
Seamount Action Plan (see below). In addition to resource protection, other management
interests warrant including the Davidson Seamount in the National Marine Sanctuary System.
Prior to designation in 2008, there was no comprehensive conservation and management scheme
in place to protect the organisms on the seamount or the surrounding ecosystem. While resource
protection is the primary purpose for designation as a national marine sanctuary, NOAA also
seeks to increase national awareness and public understanding of seamount systems. Davidson
Seamount has special national significance relative to:

Conservation Qualities

* Vulnerability of resource to damage: long-lived species; dominated by large fragile, slow-
growing organisms; long recovery time if impacted.

* Special characteristics of resource: The area is pristine; it has large microhabitats of old
corals and sponges; and it has relatively high numbers of rare and unidentified benthic
species.

* Threat of collection: the large yellow sponge on Davidson Seamount is already of interest to
bio-prospectors; there are small “precious corals” on Davidson Seamount that are similar to
some already collected in Hawaii.

* There are no other seamount habitats currently under Sanctuary status.

Ecological Qualities

* Biologically special: Davidson Seamount has previously undiscovered species and species
assemblages (large, adjacent, patches of corals and sponges); there is an opportunity to
discover unique forms of competition (and other ecological processes) between these
patches. These assemblages and high biological diversity are not as well developed on other
Central California seamounts (i.e., Guide, Pioneer, and Gumdrop).

* Geographically special: Davidson Seamount is located in the California Current, which likely
provides a larger flux of carbon (food) to the sessile organisms on the seamount surface
relative to a majority of other seamounts in the Pacific.

* Physically special: Davidson Seamount is one of the largest seamounts in US waters. It,
along with Guide, Gumdrop, Pioneer, and Rodriguez, is unlike typical oceanic-island
volcanoes or near-ridge seamounts in that it is structurally more complex with northeast-




tending ridges. It may have unique links to the nearby Partington and Monterey submarine
canyons.

Scientific Qualities

*  With high-resolution mapping and 24 long/detailed ROV dives, the Davidson Seamount is
one of the best described seamounts in the world.

* Rare or undescribed species (high diversity).

* Proximity to scientific research institutions makes the Davidson Seamount relatively
accessible.

* Proximity to fishing fleets provides opportunities for cooperative research using these
vessels.

Education Qualities

* Proximity to the Monterey Bay Aquarium and other education institutions provides excellent
educational opportunities (e.g., an education display on seamounts). The proximity of
education and research institutions in the Monterey Bay region facilitates interdisciplinary
collaborations that enhance research and education.

* The National Marine Sanctuary Program has a well-developed education program in NOAA,
providing an opportunity to educate the public about seamounts as well as cold water corals
and sponges (interestingly, a recent survey of potential visitors to a planned Sanctuary visitor
center indicates that one of the top interests of the public is seafloor topography).

Aesthetic Qualities

* Davidson Seamount has clearly captivated the imagination of the public (e.g., media and
outreach from the May 2002 expedition: national news, BBC television program, newspaper
articles, series of talks, new NOAA visitor center film, NOAA CD, NOS annual
accomplishments, 140,000 hits per day web site).

* Charismatic issue: visually exciting; charismatic creatures like unique fish and large corals;
aesthetic qualities of the seafloor are high relative to the rest of the Central California region.

Historical Qualities

* George Davidson is a historic figure in early charting and mapping, the Davidson Seamount
was named after him.

* The Davidson Seamount was the first geologic featured described as a “seamount.”

Potential Threats to the Davidson Seamount

NOAA determined the Davidson Seamount requires protection from the take or other injury to
benthic organisms or those organisms living near the sea floor because of the seamount’s special
ecological and fragile qualities and potential future threats that could adversely affect these
qualities (NOAA 2008a). Conservation issues related to seamounts revolve around endemism
(species only found on a specific seamount), harvest, and low resilience of species. Existing and
potential threats to Davidson Seamount include:



Bio-prospecting
¢ Some groups of organisms found on seamounts have been targeted for commercial
products.
* Extensive collection of sensitive species for commercial use, or bio-prospecting, would
damage the fragile ecosystem.

Cumulative research collection
* Worldwide, there has been increased interest in studying deep-sea corals such as the large
bubble gum coral, Paragorgia. Davidson Seamount has several rare, slow growing coral
species, including Paragorgia.
* Unmanaged collection of slow growing species, even to learn more about them, can
damage fragile ecosystems.

Seafloor harvesting

* Presently, there is no known commercial harvesting activity on the Davidson Seamount
and no known populations of fish or invertebrates to support a fishery.

* As discoveries of precious corals or other potential commercial species on Davidson
Seamount become public, commercial harvest of any kind, with new deep-sea techniques
to harvest the seabed, could cause severe damage.

* Exploratory benthic fishing could destroy habitat and long-lived species.

Marine debris/dumping
¢ Marine debris at Davidson Seamount was observed during research cruises in 2002 and
2006; including plastics, glass, and aluminum. Prior to sanctuary expansion in 2008 to
include Davidson Seamount, the seamount area was not protected from targeted offshore
dumping.

Although management agencies are responsible for some activities that may occur at the
seamount, no comprehensive protection and management of organisms on the seamount or the
surrounding ecosystem existed prior to sanctuary designation in 2008, and coordinated education
or research programs addressing Davidson Seamount issues are in their infancy. By
incorporating the seamount into the MBNMS, its resources will be protected and opportunities
will be provided for a better understanding of the seamount.

Expansion of the MBNMS to Include Davidson Seamount Management Zone

The Davidson Seamount Management Zone (DSMZ) is a recent addition to the Monterey Bay
National Marine Sanctuary (November 2008), as part of the adoption of the Final MBNMS
Management Plan (October 2008; NOAA 2008b). This area encompasses approximately 775
square statute miles of ocean waters and the submerged lands there under. The boundary
resembles a square box, approximately twenty-eight statute miles per side, centered on the
summit of Davidson Seamount. The uniform lines and symmetry of the boundary configuration
offer easy navigation by longitude and latitude even though the seamount is physically
disconnected from the MBNMS boundaries contiguous with the shoreline (See Figure 1).
Standard MBNMS regulations apply within the DSMZ (without the exemptions for seabed
alteration; http://montereybay.noaa.gov/intro/mp/regs.html#prohibitions); and taking, disturbing,



injuring, or possessing any sanctuary resource below 3,000 feet within the DSMZ is prohibited.
In addition, NMFS regulations (first effective June 2006) prohibit fishing with bottom contact
gear, or any other gear that is deployed deeper than 3,000 feet, to protect essential fish habitat.
For more information on MBNMS permitting requirements, see the website:
http://montereybay.noaa.gov/resourcepro/permit/permits_need.html.

ACTION PLAN STATUS - STRATEGIES, ACTIVITIES, AND PARTNERS

Strategy DS-1: Conduct Site Characterization

The purpose of this strategy is to complete a number of already initiated studies on the DSMZ
ranging from geological and biological characterization to zoological and oceanographic
surveys, while developing a socioeconomic survey. The strategy will also result in a complete
cultural history analysis and site characterization document for Davidson Seamount.

Activity 1.1: Complete Geologic and Biological Characterization of the Seamount

In addition to initiated studies, a complete analysis of existing video transects of species and
habitat types from past National Oceanic and Atmospheric Administration (NOAA) and the
Monterey Bay Aquarium Research Institute (MBARI) research cruises will be completed. In
2006, a collaborative research cruise with MBARI and the British Broadcasting Corporation
(BBC) successfully obtained information from other unvisited areas of Davidson Seamount to
produce an education video.

Status: While it is one of the best-documented seamounts in the world, it is still 99.98%
unexplored and the Sanctuary would like to reduce that number to 95%. Recent studies
have begun to characterize the geology and biology of the seamount.

Several studies by MBARI have focused on the geologic formation and age of seamounts
off California, and reveal an unrecognized type of intraplate oceanic volcanism (Davis et
al. 2002). Davidson and the other seamounts along the California continental margin are
significantly younger than the crust beneath them. And it is suggested that Davidson
Seamount erupted at the site of an abandoned spreading center. Seamount growth likely
began when the ridge was abandoned ~20 million years ago. Seamount lava flow ages
range from 9.8-14.8 million years ago (Paduan et al. 2007).

A recent graduate thesis by Lundsten (MBARI and MLML) characterized the
macroinvertebrates and fishes at Davidson Seamount with a comparison to other local
seamounts (Lundsten 2007; Lundsten et al. 2009a, Lundsten et al.2009b).

Further investigations, which add to areas explored, should begin focusing on organisms
less than 5 centimeters tall as these were not considered in the earlier expeditions. To
date, studies focused on the megafauna (>5 cm), and more information is needed for
macro (>1 mm) and meiofauna (>45 pum).



Partners to Date:
Monterey Bay Aquarium Research Institute
Moss Landing Marine Laboratories

Activity 1.2: Identify Taxonomy and Natural History of Rare or New Species

Seamounts are known to have endemic species. This creates taxonomic questions concerning the
possible discovery of new deep-water corals. Past surveys of Davidson Seamount found species
that are rare or new to science altogether.

Status: At least 237 taxa have been documented at Davidson, including 18 species new
to science (8 sponges, 1 hydroid, 4 corals, 1 ctenophore, 1 nudibranch, 1 polychaete, 1
seastar, and 1 tunicate). A Taxonomic Guide was published in 2008 as part of the Office
of National Marine Sanctuaries Conservation Series (Burton and Lundsten 2008).
Species new to science were described by Cairns (2007), Herrerra et al. (2010), and Mah
et al. (2010).

Morphological, molecular, and in situ behavioral observations of the rare deep-sea
anglerfish (Chaunacops coloratus) described by Lundsten et al. 2012.

Partners to Date:
Monterey Bay Aquarium Research Institute
Taxonomists from academic and museum institutions throughout the U.S. and Canada

Activity 1.3: Conduct Zoological Survey of Surface and Midwater Areas Above the Seamount
Additional cruises from the NOAA ships are necessary to describe surface and mid-water
species, sea turtles, birds, and mammals. The Sanctuary Aerial Monitoring and Spatial Analysis
Program (SAMSAP) has been tested within the area using local NOAA aircraft. The SAMSAP
program is designed to monitor the locations of different kinds of commercial and recreational
vessels as well as distributions of some species of interest, including cetaceans (whales and
dolphins), and some physical conditions, such as spilled oil. During aerial surveys, observers
document the precise locations of the vessels, animals and physical characteristics using a Global
Positioning System (GPS). Observers distinguish between commercial and recreational vessels,
and between consumptive and non-consumptive activities. When observers see fishing gear in
the water, the type of fishing activity is noted.

Status: Surveys within the vicinity of Davidson Seamount completed by Collaborative
Survey of Cetacean Abundance and the Pelagic Ecosystem (CSCAPE) using the NOAA
Ship McArthur 11
(http://sanctuarysimon.org/monterey/sections/marineMammals/project_info.php?projectl
D=100273&sec=mm).

In July 2010, MBNMS staff and partners conducted a three-day survey of the waters
above and around the Davidson Seamount aboard the NOAA Ship McArthur I the first
dedicated at-sea survey of the Seamount to record marine mammal and seabird
observations (Newton et al. 2011).



When NOAA planes are stationed in central California, quarterly SAMSAP surveys
should be initiated. Otherwise, this will be an opportunistic effort based on plane
availability. MBNMS still needs to install computer systems to have SAMSAP fully
incorporated into the MBNMS’s monitoring program; otherwise, MBNMS is reliant on
Channel Islands NMS staff.

In January and April of 2010, MBNMS staff and partners conducted two, single-day
aerial surveys of the surface waters surrounding the Davidson Seamount using NOAA’s
DeHavilland Twin Otter N48RF aircraft
(http://www.sanctuarysimon.org/projects/project_info.php?projectID=100381&site=true)

Another effort has been to interview NOAA Fisheries seabird and marine mammal
scientists and whale watching boat staff, and include their observations of sea surface
animals in the vicinity of the Davidson Seamount (MacKnight et al. 2011).

Partners to Date:

NOAA’s Fisheries Service

Channel Islands National Marine Sanctuary

University of California at Santa Cruz

Moss Landing Marine Laboratories

Institute for Bird Populations

Marine mammal and seabird observers from academic and local institutions

Activity 1.4: Initiate Oceanographic Surveys of Seamount Region

Oceanographic surveys will be conducted using the NOAA ships and satellite imagery. The data
from the surveys will be linked with national coastal observatories (i.e., Central and Northern
California Ocean Observing System) resulting in a better understanding of ocean current patterns
on and around Davidson Seamount. This will also enable researchers to determine how the
ocean current patterns affect life on and around Davidson Seamount and generally, how
Davidson Seamount has an influence on the regional ecology.

Status: Physical Oceanographers from Stanford University and MBARI (Sarah Rizk and
John Ryan) have recently completed a report entitled, “Seamount Influences of Surface
Ocean Circulation,” which examines the influence of the Davidson Seamount on the

circulation patterns of the California Current and California Undercurrent (Rizk and Ryan
2000).

During a marine mammal and seabird survey aboard the NOAA Ship McArthur II in July
2010, CTD casts were conducted at night above Davidson Seamount (to 1000 m) to
collect temperature and salinity profiles (Newton 2012).

Partners to Date:
Monterey Bay Aquarium Research Institute
University of California at Santa Cruz



Activity 1.5: Complete Socioeconomic (Commercial, Recreational, Research Uses) Analysis

In comparison to the rest of the MBNMS, there are relatively few user groups in the Davidson
Seamount region. However, a comprehensive understanding of key users of the seamount region
is needed. Learning more about who uses the seamount region over a period of time is critical to
effective education and protection.

Activity 1.6: Characterize Cultural History of Davidson Seamount

Throughout history Davidson Seamount has played a role in mapping, fishing, whaling, and
research. The role of the seamount in the region’s rich maritime past will be characterized,
including the history of the seamount’s namesake, George Davidson. His many contributions to
maritime history and his personality as a maritime figure are important and have heritage value.
Among the results of this activity will be reports. A video for visitor centers was created and
disseminated among the public, stimulating interest that has heuristic value.

Status: The history of activities at Davidson Seamount was characterized and presented
on the CD-ROM “Exploring the Davidson Seamount” (MBNMS 2003).

A video was created for the San Simeon Discovery Center exhibit, and published on the
DVD-ROM, “Natural Wonders of Davidson Seamount” (MBNMS 2009).

A profile of George Davidson, as pioneer scientist and surveyor, was added to the
MBNMS Site Characterization (http://montereybay.noaa.gov/sitechar/george.html).

Partners to Date:

Monterey Bay Aquarium

Monterey Bay Aquarium Research Institute

British Broadcasting Corporation

Moss Landing Marine Laboratories

NOAA Fisheries

Alliance for Coastal Technologies, University of Maryland
Office of Ocean Exploration

Activity 1.7: Incorporate Site Characterization Document in MBNMS Websites

All relevant data from above activities have been incorporated into the SIMoN website, updating
all physical and biological information; but still need to be incorporated into MBNMS website.
A Davidson Seamount chapter will be added to the MBNMS Site Characterization, while
incorporating all seamount information into the geology chapter.

A profile of George Davidson, as pioneer scientist and surveyor, was added to the
MBNMS Site Characterization (http://montereybay.noaa.gov/sitechar/george.html).

Strategy DS-2: Conduct Ecological Processes Investigations

In addition to characterizing the seamount region, Strategy 2 will result in process studies to
determine the causes of distribution and abundance of species. Several hypotheses to be tested
include the role of seamounts as either: 1) islands, where seamounts serve as a sink for larval



recruits originating in adjacent habitats; or 2) oases, where seamounts serve as a source of larvae
integral to the surrounding areas. Another proposed hypothesis is seamounts acquire heightened
biodiversity through the presence of coral and sponge fields, which promote local species
coexistence by offering increased habitat complexity. High biodiversity of seamounts may also
reflect rapid habitat turnover associated with substrate type, currents, temperature, oxygen
concentration, and other abiotic/biotic parameters encountered across the flanks and summits of
the seamount. Currently, we are assessing these hypotheses, and other ecological process
studies, utilizing data collected from Remotely Operated Vehicle (ROV) dives at Davidson
Seamount conducted in 2000, 2002, 2006, 2007, and 2009 through a collaboration of MBARI,
Save The Earth, MBNMS, and other NOAA partners.

Activity 2.1: Conduct Regular Benthic Surveys of Davidson Seamount

The DSMZ benthos must be monitored. Based on information from early site characterization
and preliminary studies, a benthic monitoring plan will be developed for Davidson Seamount.
Data from this monitoring program will be made available through the Sanctuary Integrated
Monitoring Network (SIMoN) website.

Status: MBNMS developed a relationship with MBARI to regularly return to Davidson
Seamount to conduct surveys. Two cruises were completed in 2009 to study the effects
of ocean acidification. In 2009, development of a benthic monitoring plan was initiated.
A more detailed plan is still necessary, outlining locations of fixed transects and
determining the power to detect differences with existing ROV collected data.

In 2014, scientists from Claremont Colleges and NOAA’s Center for Coastal
Environmental Health and Biomolecular Research will measure habitat quality for deep-
sea corals in term of abundance, biomass, and geochemistry of Calytrophora
aggregations [Primnoidae] at Davidson Seamount and Monterey Canyon habitats.

Partners to Date:

Monterey Bay Aquarium Research Institute

Keck Science Department, Claremont Colleges

NOAA'’s Center for Coastal Environmental Health and Biomolecular Research

Activity 2.2: Conduct Deep-water Coral Age Determination and Restoration Studies
Cold-water corals are receiving increased attention in terms of scientific studies and
conservation. The relatively pristine nature of Davidson Seamount and its diverse coral
populations provide for a number of opportunities for age determination, and restoration efforts
to historical locations of corals in impacted areas of the MBNMS. A research plan for deep-
water coral studies will be developed, linking the activities to the resource protection portion of
Davidson Seamount action plan.

Status: Two age and growth studies of corals have been completed, published, and
presented to many audiences (e.g., academic, government, public; Andrews et al. 2005,

2007, 2009). Bamboo coral colony age estimates exceed 400 years.

Coral transplant studies were initiated in 2009, to study the effects of ocean acidification.

10



Partners to Date:
Moss Landing Marine Laboratories
Monterey Bay Aquarium Research Institute

Activity 2.3: Perform Research on Seamount to Expand Understanding Distribution and
Abundance of Species

Designation of Davidson Seamount as a managed area provides the status and opportunity for
advancing the basic ecological understanding of seamounts. One such example would be to
determine causes of high diversity and patchiness of Davidson Seamount corals and sponges.

Status: Study published that examines species composition between seamount and non-
seamount communities (McClain et al. 2009). Little support was found for the seamount
endemicity hypothesis among megafauna at Davidson Seamount which states that
seamounts possess a set of isolating mechanisms that produce highly endemic faunas.
Instead, an assemblage of cosmopolitan species similar to other deep-sea benthic habitats
was documented. Despite the similarity between the seamount and non-seamount
communities, preliminary results suggest that seamount assemblages may be structured
differently and potentially serve as source of larvae for suboptimal, non-seamount
habitats.

Study published that examines depth-related patterns in assemblage structure, diversity,
and density at Davidson Seamount (McClain et al. 2010). Changes of 50% in assemblage
composition (beta-diversity, faunal turnover) were observed over as little as a ~1500
meter depth interval down the flanks of the seamount. Diversity and density exhibited no
consistent bathymetric pattern and can vary greatly on a single isobath.

Partners to Date:
Monterey Bay Aquarium Research Institute
National Evolutionary Synthesis Center

Activity 2.4: Understand Links with Coastal Area of Sanctuary

It is important to understand how the seamount is linked ecologically with the coastal area of the
Sanctuary. For effective ecosystem management, we should understand questions, such as how
the Monterey Bay and Big Sur Canyon complexes have an effect on the DSMZ, or what the
migration and dispersal patterns of species are among these diverse systems.

Status: Study published that examines species composition between seamount and non-
seamount communities (McClain et al. 2009). Little support was found for the seamount
endemicity hypothesis among megafauna at Davidson Seamount which states that
seamounts possess a set of isolating mechanisms that produce highly endemic faunas.
Instead, an assemblage of cosmopolitan species similar to other deep-sea benthic habitats
was documented. Despite the similarity between the seamount and non-seamount
communities, preliminary results suggest that seamount assemblages may be structured
differently and potentially serve as source of larvae for suboptimal, non-seamount
habitats.

11



Partners to Date:
Monterey Bay Aquarium Research Institute
National Evolutionary Synthesis Center

Activity 2.5: Initiate up-to-date faunal inventory for Davidson Seamount

A single cohesive database of existing biota is necessary, including information on the species’
biogeography (known distribution of the species on Davidson, Eastern Pacific Seamounts,
seamounts globally, and non-seamount habitats), habitat preference, trophic level, and range of
densities.

Status: Craig McClain (MBARI) has recently completed the database, but we need to
determine appropriate location (e.g., SIMoN, MBARI, NCEAS, CenSeam, NCDDC) to
place database for the long-term.

Partners to Date:
Monterey Bay Aquarium Research Institute
National Evolutionary Synthesis Center

Activity 2.6: Development of long-term monitoring plan through analyses of faunal database
Analyses of a faunal database will enable a long-term monitoring plan to be developed to
understand ecological processes at the seamount, and the sensitivity and resilience of seamount
biological communities to anthropogenic perturbations.

Strategy DS-3: Develop Resource Protection Program

MBNMS regulations will protect and enhance understanding of Davidson Seamount. Two
modifications to standard MBNMS regulations were established to address resource threats: (1)
because of the depth of the seamount, there is no need to have exceptions to the regulation
prohibiting drilling into, dredging or otherwise altering the seabed that allow for anchoring
vessels, aquaculture, kelp harvesting or lawful fishing operations, harbor maintenance, or
collection of jade, therefore these exceptions do not apply in the DSMZ; and (2) an additional
regulation to prohibit the removal, collection or extraction of animals or other biological material
in areas below 3,000 feet of the sea surface (unless a permit is obtained for this activity).

Activity 3.1: Continuously Characterize the Potential Threats to Davidson Seamount

A threats and protection plan will be developed based on a thorough literature review, workshops
with experts, and a socioeconomic and biological characterization. Initial research has enabled
the identification of potential threats to Davidson Seamount and associated resources.

Status: Threats assessment for Davidson Seamount Management Zone completed and
posted on MBNMS Technical Reports web page (MBNMS 2012).

Potential threats include the following:

A. Bio-prospecting
Some groups of organisms found on Davidson Seamount have been targeted for collection in
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other areas of the world for developing medicine. Discovering medicinal uses for natural
products is important for enhancing human health services, however over-collection of rare
or sensitive species can disrupt natural habitats.

. Cumulative research collecting of long-lived species

Where there are limited populations of slow growing species, research collection can be
detrimental. Over the last two years, there has been increased worldwide interest in studying
deep-sea corals such as the large pink gorgonian coral, Paragorgia arborea, found on
Davidson Seamount, and they are often collected. This problem is exacerbated on seamounts
that have a high degree of endemism, and Davidson Seamount has several other taxa that are
slow growing and rare. Research is critical to understanding and managing ecosystems, so
appropriate scientific collecting is often encouraged with permits to ensure minimal impacts.

Status: MBNMS regulations (March 2009) prohibit disturbance of a Sanctuary resource
>3,000 feet (unless a permit is obtained). Using the Office of National Marine
Sanctuaries permit program, MBNMS will facilitate shared access to collected
specimens, and collections will be determined based on species abundance estimates (see
Strategies 1 and 2).

. New or unknown forms of seafloor disturbance, including exploratory fishing / new
technologies to harvest from the seabed

Harvesting from Davidson Seamount is not a currently known commercial activity. With
new discoveries of precious corals or other commercial species, in concert with more
effective harvest technologies being explored at depths of greater than 4,000 feet,
commercial harvest at Davidson Seamount could quickly cause severe impacts before
mitigating regulations could be enacted. The concerns relative to impacts to Davidson
Seamount are largely for protecting a fragile area before it is severely impacted.

Status: NMFS regulations (first effective June 2006) prohibit fishing with bottom contact
gear (or any other gear) that is deployed deeper than 3,000 feet.

. Marine debris / dumping

The Davidson Seamount area should not be a discharge and dumping location, and education
about the site’s significance could augment existing federal regulations regarding at-sea
dumping.

. Ocean acidification

Although changes in ocean chemistry due to anthropogenic release of CO, are relatively well
established, what needs more attention is determining what impact this drop in pH will have
on deep-sea organisms.

Status: Jim Barry (MBARI) and MBNMS are collaborating on long-term monitoring,

modeling deep-sea coral distribution, and predictions of change to the deep-sea due to
ocean acidification. During two research cruises in March-April 2009, bamboo corals
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were transplanted to deeper depths, and clams were collected for shipboard studies of
metabolic rate changes in response to elevated CO; levels.

Partners to Date:
Monterey Bay Aquarium Research Institute

Activity 3.2: Initiate Resource Protection Measures as Necessary

Characterization of the potential threats to Davidson Seamount may require initiation of
additional protective measures or enhanced enforcement of existing regulatory measures to
ensure adequate protection. Integration of the SAMSAP program (see Strategy 1) will enable
enhanced monitoring abilities for the DSMZ including vessel traffic monitoring and fishing use
that currently occurs in the DSMZ. In addition SAMSAP will provide biological monitoring
capabilities to the MBNMS to establish potential conflicts between the surface use of marine
organisms such as cetaceans and vessels.

Status: Completed 1 SAMSAP survey in 2009, looking for vessels.

Partners to Date:
Channel Islands National Marine Sanctuary

Activity 3.3: Develop and Implement Enforcement Plan for DSMZ

Based on the above activities, a threats management plan will be developed. Incorporated into
this plan will be the identification of collaborative agencies to develop enforcement partnerships,
perhaps in association with any new, federal marine protected areas. Enforcement of Sanctuary
regulations relevant to Davidson Seamount will be integrated into the MBNMS enforcement
program. The distance of Davidson Seamount from the coastline will require coordination of the
U.S. Coast Guard, NOAA Office of Law Enforcement, and the California Department of Fish
and Game to establish surveillance and response capabilities for the area. Aerial surveys, such as
SAMSAP, will be incorporated into the enforcement effort as well as patrols on USCG and
NOAA ships.

Status: The Davidson Seamount Management Zone Management Plan was updated
(version 6).

Activity 3.4: Develop Permitting Criteria to Facilitate Continued Research and Education
This permit process should facilitate the continuation of research and education while
minimizing impacts to the benthic habitat of the seamount, to accompany extending the
regulations and the MBNMS permit program into this new habitat.

Status: Special conditions for research and education permits at DSMZ was created to
minimize impacts to benthic organisms and habitat.

Strategy DS-4: Conduct Seamount Education and Outreach Initiatives

Davidson Seamount has captivated the public through numerous media reports (including the
CBS Nightly News and American Airlines in-flight news) and through NOAA’s Ocean Explorer
web site (http://oceanexplorer.noaa.gov/explorations/06davidson/welcome.html). A recent
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survey of the public, related to developing a visitor center for the MBNMS, found that one of
their top interests was in “seafloor topography” of which canyons and seamounts are dramatic
examples. Proximity to the Monterey Bay Aquarium and other education institutions provides
excellent education opportunities (e.g., displays on seamounts). The proximity of education and
research institutions in the Monterey Bay region facilitates interdisciplinary collaborations that
enhance research and education. Davidson Seamount and MBNMS’s research efforts have
generated significant interest in the Cambria and San Simeon area and has been prominently
featured in the San Simeon Visitor Center.

Activity 4.1: Conduct an Educational Needs Assessment

The MBNMS will actively work with the Sanctuary Education Panel to identify target audiences.
Subsequently, an educational needs assessment will be completed. Finally, relevant information
regarding the DSMZ will be synthesized.

Activity 4.2: Develop and Implement Davidson Seamount Education and Outreach Program
Information on the DSMZ will be incorporated into educational material and interpretive centers.
These will include items such as CD-ROMs, a website, and print material. Building on the
opportunity that the DSMZ will be the only seamount in the National Marine Sanctuaries
Program, educational information on seamount biological diversity, habitats, and species of
related interest, such as cold-water corals and sponges will be provided to all relevant NOAA
programs.

Status: Davidson Seamount information (e.g., images, video, scientific results) has been
incorporated into Visitor Centers, web sites, SIMoN Photo Library, CD-ROM, DVD-
ROM, radio interviews, and various print materials. See Appendix C: Literature and
Presentations Relevant to Davidson Seamount Research.

Partners to Date:
Monterey Bay Aquarium Research Institute
Monterey Bay Aquarium

Activity 4.3: Use of Davidson Seamount Footage within the MBNMS Interpretive Center and
Other Virtual Experiences

Incorporate Davidson Seamount video and still photos into the exhibits of the San Simeon
Coastal Discovery Center. Creating a narrative of selected footage will encourage use of the
video footage obtained beyond the MBNMS. As the National Marine Sanctuary Program
(NMSP) telepresence program develops, the potential for use of this high quality footage is very
likely; creating prepared footage for use will be key to its use across the nation.

Status: Davidson Seamount video and still photos have been incorporated into the
exhibits of the San Simeon Coastal Discovery Center and Santa Cruz Exploration Center

(see Interpretive Plan), and the SIMoN Photo Library.

Partners to Date:
Monterey Bay Aquarium Research Institute
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Activity 4.4: Involve MBNMS Education Staff in Davidson Seamount Research

Involvement by the education staff in research on Davidson Seamount will increase public
knowledge of the seamount, expose the uniqueness of the region, and ensure necessary outreach
pieces are created for use in resource management decision making.

Activity 4.5: Involve the Education and Outreach Mechanisms within NOAA to Promote the
Existing and New Research on Davidson Seamount

The 2002 mission to the seamount, in conjunction with NOAA’s Office of Exploration and
Research (OER), was hugely successful due to the combined efforts of the MBNMS, NMSP, and
OER. This relationship and others should always be considered when new cruises and
campaigns are considered.

Activity 4.6: Expand Outreach and Education Efforts in San Simeon / Cambria Region
MBNMS will develop additional outreach materials and displays for the San Simeon Coastal
Discovery Center to address the increased interest in the region regarding the natural resources of
Davidson Seamount. As part of the MBNMS Communication Plan, a series of steps is outlined
to interpret the addition of Davidson Seamount to the MBNMS. This is part of the expected
Joint Management Plan release.

Status: MBNMS staff have incorporated discussion of Davidson Seamount into local
presentations and outreach events, including two docent enrichment lectures and
numerous public lectures

Partners to Date:

Monterey Bay Aquarium Research Institute
Moss Landing Marine Laboratories

16



LITERATURE CITED

Andrews, A.H., G.M. Cailliet, L.A. Kerr, K.H. Coale, C. Lundstrom, and A.P. DeVogelaere.
2005. Investigations of age and growth for three deep-sea corals from the Davidson
Seamount off central California. Pages 1021-1038 in A. Freiwald and J. M. Roberts,
editors. Cold-water Corals and Ecosystems. Springer-Verlag, Berlin Heidelberg.

Andrews, A.H., C.C. Lundstrom, G.M. Cailliet, and A.P. DeVogelaere. 2007. Investigations of
bamboo coral age and growth from Davidson Seamount. A technical report to the
Monterey Bay National Marine Sanctuary, Moss Landing Marine Laboratories.

Andrews, A.H., R.P. Stone, C.C. Lundstrom, and A.P. DeVogelaere. 2009. Growth rate and age
determination of bamboo corals from the northeastern Pacific Ocean using refined 210Pb
dating Marine Ecology Progress Series 397:173-185.

Burton, E. J., and L. Lundsten. 2008. Davidson Seamount taxonomic guide. Marine Sanctuaries
Conservation Series ONMS-08-08. U.S. Department of Commerce, National Oceanic and
Atmospheric Administration, Office of National Marine Sanctuaries, Silver Spring, MD.
145 p.

Cairns, S.D. 2007. Calcaxonian octocorals (Cnidaria; Anthozoa) from eastern Pacific seamounts.
Proceedings of the California Academy of Sciences 58:511-541.

Davis, A.S., D.A. Clague, W.A. Bohrson, G.B. Dalrymple, and H.G. Greene. 2002. Seamounts at
the continental margin of California: A different kind of oceanic intraplate volcanism.
Geological Society of America Bulletin 114:316-333.

Herrera, S., A. Baco, and J.A. Sanchez. 2010. Molecular systematics of the bubblegum coral
genera (Paragorgiidae, Octocorallia) and description of a new deep-sea species.
Molecular Phylogenetics and Evolution 55:123-135.

Lundsten, L. 2007. The biogeography and distribution of megafauna at three California
seamounts. Master of Science Thesis, Moss Landing Marine Laboratories, California
State University Monterey Bay. 73 p.

Lundsten, L., J.P. Barry, G.M. Cailliet, D.A. Clague, A.P. DeVogelaere, and J.B. Geller. 2009a.
Benthic invertebrate communities on three seamounts off southern and central California,
USA. Marine Ecology Progress Series 374:23-32.

Lundsten, L., S.B. Johnson, G.M. Cailliet, A.P. DeVogelaere, and D.A. Clague. 2012.
Morphological, molecular, and in situ behavioral observations of the rare deep-sea
anglerfish Chaunacops coloratus (Garman, 1899), order Lophiiformes, in the eastern
North Pacific. Deep-Sea Research I 68:46-53.

Lundsten, L., C.R., McClain, J.P. Barry, G.M. Cailliet, D.A. Clague, and A.P. DeVogelacre.
2009b. Ichthyofauna on three seamounts off southern and central California, USA.
Marine Ecology Progress Series 389:223-232.

MacKnight, R., E. Burton, and A. DeVogelaere. 2011. Observations of seabirds, marine
mammals, sea turtle, and surface-active fishes in the vicinity of the Davidson Seamount.
Monterey Bay National Marine Sanctuary Technical Report, 12p.

Mah, C., M. Nizinski, and L. Lundsten. 2010. Phylogenetic revision of the Hippasterinae
(Goniasteridae; Asteroidea): systematics of deep sea corallivores, including one new
genus and three new species. Zoological Journal of the Linnean Society 160:266-301.

MBNMS (Monterey Bay National Marine Sanctuary). 2003. Exploring the Davidson Seamount
[CD-ROM]. Version 1.0. AD2.

17



MBNMS (Monterey Bay National Marine Sanctuary). 2009. Natural Wonders of Davidson
Seamount [DVD and DVD ROM]. Version 2.0.

MBNMS (Monterey Bay National Marine Sanctuary). 2012. Monterey Bay National Marine
Sanctuary: Davidson Seamount Management Zone threats assessment. MBNMS
Technical Report 2012-1, 39 p.

McClain, C.R., L. Lundsten, J. Barry, and A. DeVogelaere. 2010. Assemblage structure, but not
diversity or density, change with depth on a northeast Pacific seamount. Marine Ecology
31 (Suppl. 1):14-25.

McClain, C.R., L. Lundsten, M. Ream, J. Barry, and A. DeVogelaere. 2009. Endemicity,
biogeography, composition, and community structure on a northeast Pacific seamount.
PLoS ONE 4:e4141.

Newton, K. 2012. Monterey Bay National Marine Sanctuary Davidson Seamount Cruise, July
22-26, 2010. Final Report, 27 p.

Newton, K., P. Pyle, E. Burton, C. King, and A. DeVogelaere. 2011. Marine mammals and
seabirds at the Davidson Seamount, July 2010 (poster presentation). Monterey Bay
National Marine Sanctuary Symposium, Sanctuary Currents, 2011 Apr 9, Seaside, CA.

NOAA (National Oceanic and Atmospheric Administration). 2008a. Cordell Bank, Gulf of the
Farallones and Monterey Bay National Marine Sanctuaries Final Environmental Impact
Statement. Prepared as part of the Joint Management Plan Review (JMPR). Volume 1V,
September 2008, US Department of Commerce, National Oceanic and Atmospheric
Administration, National Ocean Service, National Marine Sanctuary Program, 591 p.

NOAA (National Oceanic and Atmospheric Administration). 2008b. Monterey Bay National
Marine Sanctuary Final Management Plan. Prepared as part of the Joint Management
Plan Review. Volume III, October 2008, US Department of Commerce, National Oceanic
and Atmospheric Administration, National Ocean Service, National Marine Sanctuary
Program, 478 p.

Paduan, J.B., D.A. Clague, A.S. Davis, P. Castilllo, R. Duncan, P. Lonsdale, and A.
DeVogelaere. 2007. Davidson Seamount: a volcano slowly built on an abandoned
spreading center (poster presentation). Eos Trans. AGU, 88(52), Fall Meet. Suppl.,
Abstract V21B-0608.

Rizk, S. and J. Ryan. 2006. Seamount influences of surface ocean circulation. Unpublished
MBARI summer internship project report, Monterey Bay Aquarium Research Institute,
Moss Landing. 16p.

18



APPENDIX A

APPENDICES

APPENDIX A: Literature and Presentations Relevant to Davidson Seamount Research

Andrews, A.H., G.M. Cailliet, L.A. Kerr, K.H. Coale, C. Lundstrom, and A.P. DeVogelaere.
2005. Investigations of age and growth for three deep-sea corals from the Davidson
Seamount off central California. In: A. Freiwald and J. M. Roberts, (editors), Cold-water
Corals and Ecosystems. Springer-Verlag, Berlin Heidelberg. p. 1021-1038.

Andrews, A.H., E.E. Cordes, M.M. Mahoney, K.Munk, G.M. Cailliet, K.H. Coale, J. Heifetz,
and D. Somerton. 2000-2002. Age and growth of a deep-sea, habitat-forming
octocorallian (Primnoa pacifica) from the Gulf of Alaska, with radiometric age validation
(poster presentation). American Society of Ichthyologists and Herpetologists, 2000 Jun
14-20, La Paz, Baja Sur, Mexico; First International Symposium on Deep Sea Corals,
2000 Jul 30 — Aug 3, Halifax, Nova Scotia, Canada; Third Annual San Francisco Bay
Area Conservation Biology Symposium, 2001 Jan 27, Davis, CA; Monterey Bay
National Marine Sanctuary Symposium, Sanctuary Currents, 2001 Mar 16-17, Monterey,
CA; 12th Western Groundfish Conference, 2002 Feb 13-14, Ocean Shores, WA.

Andrews, A.H., E.E. Cordes, M.M. Mahoney, K. Munk, K.H. Coale, G.M. Cailliet, and J.
Heifetz. 2002. Age, growth and radiometric age validation of a deep-sea, habitat-forming
gorgonian (Primnoa resedaeformis) from the Gulf of Alaska. Hydrobiologia 471:101-
110.

Andrews, A.H., C.C. Lundstrom, G.M. Cailliet, and A.P. DeVogelaere. 2007. Investigations of
bamboo coral age and growth from Davidson Seamount. A technical report to the
Monterey Bay National Marine Sanctuary, 34p.

Andrews, A.H., R.P. Stone, C.C. Lundstrom, and A.P. DeVogelaere. 2008. Age and growth of
three bamboo coral species from the northeastern Pacific Ocean (poster presentation). 4th
International Symposium on Deep-Sea Corals, 2008 Dec, Wellington, New Zealand.

Andrews, A.H., R.P. Stone, C.C. Lundstrom, and A.P. DeVogelaere. 2009. Growth rate and age
determination of bamboo corals from the northeastern Pacific Ocean using refined 210Pb
dating Marine Ecology Progress Series 397:173-185.

Andrews, A.H., D.M. Tracey, H. Neil, G.M. Cailliet, and C.M. Brooks. 2005. Lead-210 dating
bamboo coral (Family Isididae) of New Zealand and California (oral presentation). 3rd
International Symposium on Deep-Sea Corals, 2005 Nov 28-Dec 2, Miami, FL.

Auster, P.J., J. Moore, K.B. Heinonen, and L. Watling. 2005. A habitat classification scheme for
seamount landscapes: Assessing the functional role of deepwater corals as fish habitat.
In: A. Freiwald and J.M. Roberts(editors), Cold-water Corals and Ecosystems. Springer-
Verlag, Berlin Heidelberg. p. 761-769.

BBC. 2007. Planet Earth: Deep Ocean. [DVD].

Brancato, M.S., C.E. Bowlby, J. Hyland, S.S. Intelmann, and K. Brenkman. 2007. Observations
of deep coral and sponge assemblages in Olympic Coast National Marine Sanctuary,
Washington. Cruise Report: NOAA Ship McArthur II Cruise AR06-06/07. Marine
Sanctuaries Conservation Series NMSP-07-03. U.S. Department of Commerce, National
Oceanic and Atmospheric Administration, National Marine Sanctuary Program, Silver
Spring, MD. 48 p.

Brock, R.J., and R.Y. George. 2005. 3rd International Symposium on Deep-Sea Corals Science
and Management: Program and Abstract Book. University of Miami, Rosenstiel School

19



APPENDIX A

of Marine and Atmospheric Science, Miami, FL.

Bryan, T.L., and A. Metaxas. 2007. Predicting suitable habitat for deep-water gorgonian corals
on the Atlantic and Pacific Continental Margins of North America. Marine Ecology
Progress Series 330:113-126.

Burton, E.J. 2009. Protecting deep-sea corals by including Davidson Seamount in the Monterey
Bay National Marine Sanctuary (oral presentation). Marine Spatial Planning Symposium,
2009 Nov 16, Silver Spring, MD.

Burton, E.J., A.P. DeVogelaere, R.E. Kochevar, G.M. Cailliet, T. Trejo, S.R. Benson, D.A.
Clague, M.N. Tamburri, and W.J. Douros. 2003. Exploring Davidson Seamount:
biological characterization and protection (poster presentation). 10th Deep-Sea Biology
Symposium, 2003 Aug 27, Coos Bay, OR.

Burton, E.J., A.P. DeVogelaere, R.E. Kochevar, G.M. Cailliet, T. Trejo, S.R. Benson, D.A.
Clague, M.N. Tamburri, and W.J. Douros. 2003. Exploring Davidson Seamount:
biological characterization and protection (poster presentation). 84th Western Society of
Naturalist, 2003 Nov 8, Long Beach, CA.

Burton, E. J., and L. Lundsten. 2008. Davidson Seamount taxonomic guide. Marine Sanctuaries
Conservation Series ONMS-08-08. U.S. Department of Commerce, National Oceanic and
Atmospheric Administration, Office of National Marine Sanctuaries, Silver Spring, MD.
145 p.

Cairns, S.D. 2007. Calcaxonian octocorals (Cnidaria; Anthozoa) from eastern Pacific seamounts.
Proceedings of the California Academy of Sciences 58:511-541.

Choy, S.J., E.J. Burton, A.P. DeVogelaere, J. Barry, L. Lundsten, and C.R. McClain. 2009.
Monterey Bay National Marine Sanctuary expands to include Davidson Seamount:
Opportunities for applied research and education in a new marine protected area (poster
presentation). Monterey Bay National Marine Sanctuary Symposium, Sanctuary
Currents, 2009 Apr 18, Monterey, CA.

Choy, S.J., E.J. Burton, A.P. DeVogelaere, J. Barry, L. Lundsten, and C.R. McClain. 2009.
Monterey Bay National Marine Sanctuary expands to include Davidson Seamount:
Opportunities for applied research and education in a new marine protected area (poster
presentation). SEAMOUNTS '09 Workshop Exploration, Biogeosciences and Fisheries,
2009 Mar 20, La Jolla, CA.

Clague, D.A., J.B. Paduan, R.A. Duncan, J.J. Huard, A.S. Davis, P.R. Castillo, P. Lonsdale, and
A. DeVogelaere. 2009. Five million years of compositionally diverse, episodic
volcanism: Construction of Davidson Seamount atop an abandoned spreading center.
Geochemistry, Geophysics, Geosystems 10, Q12009, doi:10.1029/2009GC002665.

Cloud, J. 2007. George Davidson and the point of the beginning. California Coast and Ocean
23:20-27.

Consalvey, M. 2007. Pioneeer and Davidson Seamounts. CenSeam Newsletter. 8(August):7.

Davis, A.S., and D.A. Clague. 2003. Hyaloclastite from Miocene seamounts offshore central
California: compositions, eruption styles, and depositional processes. Geophysical
Monograph 140:129-142. American Geophysical Union.

Davis, A.S., D.A. Clague, W.A. Bohrson, G.B. Dalrymple, and H.G. Greene. 2002. Seamounts at
the continental margin of California: A different kind of oceanic intraplate volcanism.
Geological Society of America Bulletin 114:316-333.

Davis, A.S., D.A. Clague, and J.B. Paduan. 2007. Diverse origins of xenoliths from seamounts at
the continental margin, offshore central California. Journal of Petrology 48:829-852.

20



APPENDIX A

Davis, A.S., D.A. Clague, J.B. Paduan, B.L. Cousens, and J. Huard. 2007. Origin of volcanic
seamounts offshore California related to interaction of abandoned spreading centers with
the continental margin, Eos Trans (poster presentation). AGU, 88(52), Fall Meet. Suppl.,
Abstract V21B-0606.

Davis, A.S., D.A. Clague, J.B. Paduan, B.L. Cousens, and J. Huard. 2010. Origin of volcanic
seamounts at the continental margin of California related to changes in plate margins.
Geochemistry, Geophysics, Geosystems 11, Q05006, doi:10.1029/2010GC003064.

DeVogelaere, A. 2003. Exploring the Davidson Seamount. /n: J. Carless (editor), Ecosystem
Observations for the Monterey Bay National Marine Sanctuary 2002. National Oceanic
and Atmospheric Administration, Monterey Bay National Marine Sanctuary, Monterey,
CA. p. 9-10.

DeVogelaere, A. 2011. Davidson Seamount: An internationally famous deep-sea feature in your
own backyard (oral presentation). Monterey Bay National Marine Sanctuary Symposium,
Sanctuary Currents, 2011 Apr 9, Seaside, CA.

DeVogelaere, A., E. Burton, R. Kochevar, G. Cailliet, D. Clague, M. Tamburri, and W. Douros.
2003. Davidson Seamount: Biological characterization and protection (poster
presentation). Monterey Bay National Marine Sanctuary Symposium, Sanctuary
Currents, 2003 Mar 15, Seaside, CA.

DeVogelaere, A.P., E.J. Burton, and R.H. McGonigal. 2005. Protecting deep-sea corals by
including Davidson Seamount in the Monterey Bay National Marine Sanctuary (poster
presentation). 3rd International Symposium on Deep-Sea Corals, 2005 Nov 28-Dec 2,
Miami, FL.

DeVogelaere, A.P., E.J. Burton, and R.H. McGonigal. 2006. Protecting deep-sea corals by
including Davidson Seamount in the Monterey Bay National Marine Sanctuary (oral
presentation). California and the World Ocean '06, 2006 Sept 17-20, Long Beach, CA.

DeVogelaere, A.P., E.J. Burton, and R.H. McGonigal. 2006. Protecting deep-sea corals by
including Davidson Seamount in the Monterey Bay National Marine Sanctuary (poster
presentation). Monterey Bay National Marine Sanctuary Symposium, Sanctuary
Currents, 2006 Mar 4, Seaside, CA.

DeVogelaere, A.P., E.J. Burton, T. Trejo, C.E. King, D.A. Clague, M.N. Tamburri, G.M.
Cailliet, R.E. Kochevar, and W.J. Douros. 2005. Deep sea corals and resource protection
at the Davidson Seamount, California, U.S.A. In: A. Freiwald and J. M. Roberts (editors),
Cold-water Corals and Ecosystems, Springer-Verlag, Berlin Heidelberg. p. 1189-1198.

DeVogelaere, A., R. Kochevar, M. Tamburri, G. Cailliet, E. Burton, S. Benson, and W. Douros.
2005. Exploring the Davidson Seamount: Combining science, public outreach, and
resource management. /n: O. T. Magoon, H. Converse, B. Baird, B. Jines, and M. Miller-
Henson (editors), California and the World Ocean ’02: Revisiting and Revising
California’s Ocean Agenda. American Society of Civil Engineers Reston, Virginia. p.
371-376

Douros, W.J. 2002. Exploring the Davidson Seamount. NOAA Report 11:4-5.

Ebert, D.A., and C.D. Davis. 2007. Descriptions of skate egg cases (Chondrichthyes: Rajiformes:
Rajoidei) from the eastern North Pacific Zootaxa 1393:1-18.

Etnoyer, P., S.D. Cairns, J.A. Sanchez, J.K. Reed, J.V. Lopez, W.W. Schroeder, S.D. Brooke, L.
Watling, A. Baco-Taylor, G.C. Williams, A. Lindner, S.C. France, and A.W. Bruckner.
2006. Deep-sea coral collection protocols. NOAA Technical Memorandum NMFS-OPR-
28, Silver Spring, MD. 53 p.

21



APPENDIX A

Etnoyer, P., and L. Morgan. 2003. Occurrences of habitat-forming deep sea corals in the
northeast Pacific Ocean. A Report to NOAA's Office of Habitat Conservation, Marine
Conservation Biology Institute, Redmond, WA. 33 p.

Fothergill, A. 2007. Planet Earth: As you’ve never seen it before. University of California Press,
Berkeley, CA. 312 p.

Frey, O., and A. DeVogelaere. A review of resource management protections for seamounts.
Manuscript in preparation for Marine Sanctuaries Conservation Series.

Genin, A., P.K. Dayton, P.F. Lonsdale, and F.N. Spiess. 1986. Corals on seamount peaks provide
evidence of current acceleration over deep-sea topography. Nature 322:59-61.

Genin, A., M. Noble, and P.F. Lonsdale. 1989. Tidal currents and anticyclonic motions on two
North Pacific seamounts. Deep-Sea Research, Part A. Oceanographic Research Papers
36:1803-1815.

Guinotte, J. 2005. Climate change and deep-sea corals. The Journal of Marine Education 21:48.

Haddock, S.H.D., C.W. Dunn, and P.R. Pugh. 2005. A re-examination of siphonophore
terminology and morphology, applied to the description of two new prayine species with
remarkable bio-optical properties. Journal of the Marine Biological Association of the
United Kingdom 85:695-707.

Haney, J.C., L.R. Haury, and L.S. Mullineaux. 1995. Sea-bird aggregation at a deep North
Pacific seamount. Marine Biology 123:1-9.

Harbison, G.R., G.I. Matsumoto, and B.H. Robison. 2001. Lampocteis cruentiventer gen. nov.,
sp. nov.: A new mesopelagic lobate ctenophore, representing the type of a new family
(Class Tentaculata, Order Lobata, Family Lampoctenidae, fam. nov.). Bulletin of Marine
Science 68:299-311.

Herrera, S., A. Baco, and J.A. Sanchez. 2010. Molecular systematics of the bubblegum coral
genera (Paragorgiidae, Octocorallia) and description of a new deep-sea species.
Molecular Phylogenetics and Evolution 55:123-135.

Husebo, A., L. Nottestad, J.H. Fossa, D.M. Furevik, and S.B. Jorgensen. 2002. Distribution and
abundance of fish in deep-sea coral habitats. Hydrobiologia 471:91-99.

Hyland, J., C. Cooksey, E. Bowlby, M.S. Brancato, and S. Intelmann. 2005. A pilot survey of
deepwater coral/sponge assemblages and their susceptibility to fishing/harvest impacts at
the Olympic Coast National Marine Sanctuary (OCNMS). Cruise Report for NOAA Ship
McARTHUR II Cruise AR-04-04: Leg 2. NOAA Technical Memorandum NOS NCCOS
15, NOAA/NOS Center for Coastal Environmental Health and Biomolecular Research,
Charleston, SC. 13 p.

Kogan, 1., C.K. Paull, L.A. Kuhnz, E.J. Burton, S. Von Thun, H.G. Greene, and J.P. Barry. 2006.
ATOC/Pioneer Seamount cable after 8 years on the seafloor: observations, environmental
impact. Continental Shelf Research 26:771-787.

Krieger, K.J., and B.L. Wing. 2002. Megafauna associations with deepwater corals (Primnoa
spp.) in the Gulf of Alaska. Hydrobiologia 471:83-90.

Love, M.S., M.M. Yoklavich, B.A. Black, and A.H. Andrews. 2007. Age of black coral
(Antipathes dendrochristos) colonies, with notes on associated invertebrate species.
Bulletin of Marine Science 80:391-400.

Lumsden, S.E., T. F. Hourigan, A.W. Bruckner, and G. Dorr. 2007. The state of deep coral
ecosystems of the United States, Silver Spring, MD. 365 p.

Lundsten, L. 2006. Observations and comparisons of California seamount communities (poster
presentation). Seamount Biogeosciences Network Workshop, 2006 Mar 24-25, La Jolla,

22



APPENDIX A

CA.

Lundsten, L. 2007. The biogeography and distribution of megafauna at three California
seamounts. Master of Science Thesis, Moss Landing Marine Laboratories, California
State University Monterey Bay. 73 p.

Lundsten, L., J.P. Barry, G.M. Cailliet, D.A. Clague, A.P. DeVogelaere, and J.B. Geller. 2009.
Benthic invertebrate communities on three seamounts off southern and central California,
USA. Marine Ecology Progress Series 374:23-32.

Lundsten, L., A.P. DeVogelaere, J.P. Barry, and D.A. Clague. 2006. A characterization of the
megafauna on Davidson Seamount (poster presentation). Eos Trans. AGU, 87(52), Fall
Meet. Suppl., Abstract V13A-0650.

Lundsten, L., A.P. DeVogelaere, J.P. Barry, and D.A. Clague. 2007. A characterization of the
megafauna on Davidson Seamount (poster presentation). Monterey Bay National Marine
Sanctuary Symposium, Sanctuary Currents, 2007 Mar 3, Seaside, CA.

Lundsten, L., S.B. Johnson, G.M. Cailliet, A.P. DeVogelaere, and D.A. Clague. 2012.
Morphological, molecular, and in situ behavioral observations of the rare deep-sea
anglerfish Chaunacops coloratus (Garman, 1899), order Lophiiformes, in the eastern
North Pacific. Deep-Sea Research I 68:46-53.

Lundsten, L., L. Kuhnz, J. Barry, and D. Clague. 2005. Observations and comparisons of
California seamount communities (poster presentation). 3rd International Symposium on
Deep-Sea Corals, 2005 Nov, Miami, FL.

Lundsten, L., C.R. McClain, J.P. Barry, G.M. Cailliet, D.A. Clague, and A.P. DeVogelaere.
2009. Ichthyofauna on three seamounts off southern and central California, USA. Marine
Ecology Progress Series 389:223-232.

MacKnight, R., E. Burton, and A. DeVogelaere. 2011. Observations of seabirds, marine
mammals, sea turtle, and surface-active fishes in the vicinity of the Davidson Seamount.
Monterey Bay National Marine Sanctuary Technical Report, 12p.

Mah, C., M. Nizinski, and L. Lundsten. 2010. Phylogenetic revision of the Hippasterinae
(Goniasteridae; Asteroidea): systematics of deep sea corallivores, including one new
genus and three new species. Zoological Journal of the Linnean Society 160:266-301.

Malakoft, D. 2003. Cool corals become hot topic. Science 299:195.

Malakoff, D. 2003. Deep-sea mountaineering. Science 301:1034-1037.

Malakoft, D. 2004. U.S. asked to act immediately to protect deep-sea corals. Science 304:31.

Marris, E. 2006. Drugs from the deep. Nature 443:904-905.

Matsumoto, G. L., C. Baxter, and E. H. Chen. 1997. Observations of the deep-sea trachymedusa
Benthocodon pedunculata. American Microscopical Society 116:17-25.

Matsumoto, G.I., K.A. Raskoff, and D.J. Lindsay. 2003. Tiburonia granrojo n. sp., a
mesopelagic scyphomedusa from the Pacific Ocean representing the type of a new
subfamily (class Scyphozoa: order Semaeostomeae: family Ulmaridae: subfamily
Tiburoniinae subfam. nov.). Marine Biology 143:73-77.

Maxwell, S. 2005. An aquatic pharmacy: The biomedical potential of the deep sea. The Journal
of Marine Education 21:31-32.

MBARI (Monterey Bay Aquarium Research Institute). 2007. Old-growth forests of the deep sea.
In: Monterey Bay Aquarium Research Institute 2006 Annual Report. p. 22-25.

MBARI (Monterey Bay Aquarium Research Institute). 2007. Seamounts 2007 Expedition.
World Wide Web electronic publication.
[http://www.mbari.org/expeditions/Seamounts07/]. Accessed [10/10/08]

23



APPENDIX A

MBARI (Monterey Bay Aquarium Research Institute). 2009. Project Teams: benthic biology and
ecology. In: Monterey Bay Aquarium Research Institute 2009 Annual Report, p.38.

MBNMS (Monterey Bay National Marine Sanctuary). 2003. Exploring the Davidson Seamount
[CD-ROM]. Version 1.0. AD2.

MBNMS (Monterey Bay National Marine Sanctuary). 2006. Davidson Seamount Action Plan.
In: Monterey Bay National Marine Sanctuary, Draft Management Plan. U.S. Department
of Commerce, National Oceanic and Atmospheric Administration, National Ocean
Service, National Marine Sanctuary Program, Monterey, CA. P. 133-142.

MBNMS (Monterey Bay National Marine Sanctuary). 2006. Davidson Seamount Action Plan
Summary. Monterey, CA. 4 p.

MBNMS (Monterey Bay National Marine Sanctuary). 2007. Natural Wonders of Davidson
Seamount [DVD-ROM]. Version 1.0. Monterey Bay National Marine Sanctuary.

MBNMS (Monterey Bay National Marine Sanctuary). 2009. Monterey Bay National Marine
Sanctuary expanded to include Davidson Seamount (poster presentation). Monterey
County Fair, 2009 Aug, Monterey, CA.

MBNMS (Monterey Bay National Marine Sanctuary). 2009. Natural Wonders of Davidson
Seamount [DVD and DVD ROM]. Version 2.0.

MBNMS (Monterey Bay National Marine Sanctuary). 2011. Davidson Seamount: an
internationally famous deep-sea feature in your own backyard (poster presentation).
Monterey Bay National Marine Sanctuary Symposium, Sanctuary Currents, 2011 Apr 9,
Seaside, CA.

MBNMS (Monterey Bay National Marine Sanctuary). 2012. Monterey Bay National Marine
Sanctuary: Davidson Seamount Management Zone threats assessment. MBNMS
Technical Report 2012-1, 39 p.

McClain, C.R. 2008. Seamounts: identity crisis or split personality? Journal of Biogeography
34:2001-2008.

McClain, C.R., L. Lundsten, J. Barry, and A. DeVogelaere. 2010. Assemblage structure, but not
diversity or density, change with depth on a northeast Pacific Seamount. Marine Ecology
31 (Suppl. 1):14-25.

McClain, C.R., L. Lundsten, M. Ream, J. Barry, and A. DeVogelaere. 2009. Endemicity,
biogeography, composition, and community structure on a northeast Pacific seamount.
PLoS ONE 4:e4141.

Morgan, L.E., C.-F. Tsao, and J. M. Guinotte. 2006. Status of deep sea corals in US waters, with
recommendations for their conservation and management. Marine Conservation Biology
Institute, Bellevue, WA. 64 p.

Newton, K., P. Pyle, E. Burton, C. King, and A. DeVogelaere. 2011. Marine mammals and
seabirds at the Davidson Seamount, July 2010 (poster presentation). Monterey Bay
National Marine Sanctuary Symposium, Sanctuary Currents, 2011 Apr 9, Seaside, CA.

NOAA (National Oceanic and Atmospheric Administration). 2008. Implementation of the Deep
Sea Coral Research and Technology Program. Report to Congress, US Department of
Commerce, NOAA, NMFS, Coral Reef Conservation Program, Silver Spring, MD. 43 p.

NOAA (National Oceanic and Atmospheric Administration). 2010. Implementation of the Deep
Sea Coral Research and Technology Program 2008-2009. Report to Congress, US
Department of Commerce, NOAA, NMFS, Coral Reef Conservation Program, Silver
Spring, MD. 66 p.

24



APPENDIX A

NOAA (National Oceanic and Atmospheric Administration). 2012. Deep Sea Coral Research
and Technology Program, 2012 Report to Congress. US Department of Commerce,
NOAA, NMFS, Silver Spring, MD. 36 p.

NOAA (National Oceanic and Atmospheric Administration) Coral Reef Conservation Program.
2010. NOAA strategic plan for deep-sea coral and sponge ecosystems: research,
management, and international cooperation. Silver Spring, MD: NOAA Coral Reef
Conservation Program. NOAA Technical Memorandum CRCP 11. 67 p.

NOAA (National Oceanic and Atmospheric Administration) Deep Coral Communities Team.
2005. Profiles of activities, deep coral communities, National Oceanic and Atmospheric
Administration: Deep Coral Communities Team, NOAA Coral Reef Conservation
Program. First Edition, August 2005. 68 p.

NOAA (National Oceanic and Atmospheric Administration) Fisheries. 2007. Cold-water corals
or deep sea corals. World Wide Web electronic publication.
[http://www.nmfs.noaa.gov/habitat/ead/coldwatercorals.htm]. Accessed [03/14/07].

Onofre, J.A. 1999. Analysis and modeling of the acoustic tomography signal transmission From
Davidson Seamount to Sur Ridge: the forward problem. Masters Thesis, Naval
Postgraduate School, Monterey, CA. 53 p.

Opresko, D.M. 2002. Revision of the Antipatharia (Cnidaria: Anthozoa). Part II. Schizopathidae.
Zoologische Mededelingen 76:411-442.

Opresko, D.M. 2003. Revision of the Antipatharia (Cnidaria: Anthozoa). Part III. Cladopathidae.
Zoologische Mededelingen 77:495-536.

Opresko, D.M. 2005. A new species of antipatharian coral (Cnidaria: Anthozoa: Antipatharia)
from the Southern California Bight. Zootaxa 852:1-10.

Opresko, D.M. 2005. New genera and species of antipatharian corals (Cnidaria: Anthozoa) from
the North Pacific. Zoologische Mededelingen 79-2:129-165.

Opresko, D.M., and A. Genin. 1990. A new species of antipatharian (Cnidaria: Anthozoa) from
seamounts in the eastern North Pacific. Bulletin of Marine Science 46:301-310.

Paduan, J.B., D.A. Clague, A.S. Davis, P. Castilllo, R. Duncan, P. Lonsdale, and A.
DeVogelaere. 2007. Davidson Seamount: a volcano slowly built on an abandoned
spreading center (poster presentation). Eos Trans. AGU, 88(52), Fall Meet. Suppl.,
Abstract V21B-0608.

Rizk, S. and J. Ryan. 2006. Seamount influences of surface ocean circulation. Unpublished
MBARI summer internship project report, Monterey Bay Aquarium Research Institute,
Moss Landing. 16p.

Roberts, J.M., A.J. Wheeler, and A. Freiwald. 2006. Reefs of the deep: The biology and geology
of cold-water coral ecosystems. Science 312:543-547.

Roberts, S., and M. Hirshfield. 2004. Deep-sea corals: Out of sight, but no longer out of mind.
Frontiers in Ecology and the Environment 2:123-130.

Rogers, A.D. 1994. The biology of seamounts. /n: J. H. S. Blaxter and A. J. Southward (editors),
Advances in Marine Biology. Academic Press, London. p. 305-350.

Royal Society of New Zealand Committee on Biodiversity. 2006. Application for protection
under the Wildlife Act of giant bubblegum coral (Paragorgia aborea Linnaeus, 1758).
Wellington, New Zealand. 7 p.

Seibel, B.A., B.H. Robison, and S.H.D. Haddock. 2005. Post-spawning egg care by a squid.
Nature 438:929.

Stein, D.L., J.C. Drazen, K.L. Schlining, J.P. Barry, and L. Kuhnz. 2006. Snailfishes of the

25



APPENDIX A

central California coast: video, photographic and morphological observations. Journal of
Fish Biology 69:970-986.

Sundar, V.C., A.D. Yablon, J.L. Grazul, M. Ilan, and J. Aizenberg. 2003. Fibre-optical features
of a glass sponge. Nature 424.

Tracey, D.M., H. Neil, P. Marriott, A.H. Andrews, G.M. Cailliet, and J.A. Sanchez. 2007. Age
and growth of two genera of deep-sea bamboo corals (Family Isididae) in New Zealand
waters. Bulletin of Marine Science 81:393-408.

Tsao, F. 2005. Deep-sea corals are long-lived historians. The Journal of Marine Education 21:22-
23.

Tsao, F., and L.E. Morgan. 2005. Corals that live on mountaintops. The Journal of Marine
Education 21:9-11.

UNEP. 2004. Management of risks to the biodiversity of seamounts and cold-water coral
communities beyond national jurisdiction. Conference of the Parties to the Convention on
Biological Diversity, Seventh meeting, 2004 Feb 9-20 and 27, Kuala Lumpur. 11 p.

UNEP. 2007. Deep-Sea Biodiversity and Ecosystems: A scoping report on their socio-economy,
management and governance. UNEP World Conservation Monitoring Centre,
Cambridge, UK. 88 p.

Williams, G., and L. Lundsten. 2008. A new nephtheid soft coral from the northeast Pacific
Ocean (poster presentation). 4th International Symposium on Deep-Sea Corals, 2008 Dec
1-5, Wellington, New Zealand.

Wing, B.L., and D.R. Barnard. 2004. A field guide to Alaskan corals. NOAA Technical Memo
NMFS-AFSC-145, U.S. Department of Commerce. 67 p.

Witherell, D., and C. Coon. 2000. Protecting gorgonian corals off Alaska from fishing impacts.
Manuscript submitted for a special volume of the Proceedings of the Nova Scotia
Institute of Science. Poster presented at the First International Symposium on Deep Sea
Corals, 2000 July 30-August 2. 6 p.

Yoklavich, M., and M. Love. 2005. Christmas tree corals: A new species discovered off southern
California. The Journal of Marine Education 21:27-30.

Zhou, S., and T.C. Shirley. 1997. Distribution of red king crabs and Tanner crabs in the summer
by habitat and depth in an Alaskan fjord. Investigaciones Marinas, Valparaiso 25:59-67.

26



APPENDIX B

APPENDIX B: Partners in Past Work Related to Davidson Seamount
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THE ISSUE:

DAVIDSON SEAMOUNT

The National Oceanic and Atmospheric Administration (NOAA) is consider-
ces and qualities of the Davidson Seamount through inclusion in the Monterey Bay

ary (MBNMS).

BACKGROUND
INFORMATION

eamounts are underwater mountains

with steep sides rising over 3,280
feet (1,000 meters) above the surround-
ing seafloor. There are over 30,000
seamounts in the Pacific Ocean alone,
yet remarkably, less than 0.1% of the
seamounts in the world have been ex-
plored.

Studies that have been conducted over
seamounts indicate that seamounts
function as “oases of life,” with higher
species diversity and biomass found
on a seamount and in the waters around
it than on the surrounding seafloor.
Seamounts rise up high in the water
column, creating complex current
patterns influencing what lives on and
above them. Seamounts also provide
substrate, a location for attachment,
where organisms can settle and grow.
These organisms provide a food source
for other animals. Scientists have found
that seamounts often provide habitat to
endemic species, species found only in
a single location.
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The National Marine Sanctuaries Act
requires a review of boundaries dur-
ing a management plan review. The
MBNMS received many comments
during the public scoping period sug-
gesting many boundary expansions,
including moving the southern bound-
ary up to 80 miles south, or adding
the four seamounts west of the current
MBNMS boundary. The MBNMS
evaluated these public suggestions and
is further considering adding only the
Davidson Seamount to the MBNMS.

Davidson Seamount is located 75 miles
(120 km) southwest of Monterey and
is one of the largest seamounts in the
world. It is 26 miles (42 km) long and 8
miles (13 km) wide. From base to crest,
Davidson Seamount is 7,874 feet (2,400
m) tall, yet the top still sits 4,101 feet
(1,250 meters) below the sea surface.

MBNMS/MBARI 2002



APPENDIX C

SOME OF THE UNIQUE QUALITIES

OF THE DAVIDSON SEAMOUNT:

he following criteria, from the NMSA, are used to determine qualification of sites seeking National
Marine Sanctuary status. These guidelines were examined by the working group and Sanctuary
Advisory Council to determine Davidson Seamount's elligibility and were outlined as follows:

Conservation Qualities: Davidson Seamount is the
largest seamount in the eastern Pacific Ocean and is one
of the largest seamounts in the world. It may have unique
links to the nearby Partington and Monterey submarine
canyons. The seamount is home to fragile deep sea coral
forests estimated to be more than 100 years old. 1t provides
habitat for many rare and endemic species.

Ecological Qualities: Davidson Seamount has a pris-
tine undersea ecosystem containing a diversity of habitats
and sea life. A 2002 research expedition documented
previously undiscovered species and species assemblages
including large patches of corals and sponges. This bio-
logical diversity is not currently known to exist on other
central California seamounts.

Education Qualities: Davidson Seamount’s proximity
to the MBNMS and the Monterey Bay Aquarium offer
excellent opportunities to educate the public about sea-
mounts, cold-water sponges and corals, and

seafloor topography.

Scientific Qualities: NOAA has worked in partner-

ship with marine research institutions and universities

to explore Davidson Seamount and it is now one of the
better-studied seamounts in the world. With a history of
detailed research dives and high-resolution maps, scien-
tists can learn a great deal from the information gathered
at Davidson Seamount. The seamount’s proximity to
Monterey scientific research institutions makes it
accessible for further study.

Historical Qualities: The Davidson Seamount was the
first geologic feature described as a seamount. It was first
mapped in 1933 and was named for George Davidson, a
historic figure in early charting and mapping.

Aesthetic Qualities: Hundreds of high-quality photo-
graphs, maps and video of Davidson Seamount’s unique
creatures, including fishes, deep sea corals, and inverte-
brates as well as the seamount’s remarkable topography
are available via NOAA websites, visitor centers, CD
products, newspaper articles, television broadcasts,

and presentations.

What Are The Threats To Davidson Seamount?

here 1s currently no comprehensive conservation and management scheme in place to protect the organ-
isms on the seamount or the surrounding ecosystem. Existing federal and state regulations do not protect

Davidson Seamount from a variety of potential threats:

Marine debris/dumping: The Davidson Seamount area
1s not presently protected from targeted offshore dumping.

Bio-prospecting: Some groups of organisms found on
seamounts have been targeted for commercial products.
Extensive collection of sensitive species for commercial use,
or bio-prospecting, would damage the fragile ecosystem.

Seafloor harvesting: Presently, there is no known
commercial harvesting activity at Davidson Seamount and
no known populations of fish or invertebrates to support a
fishery. As discoveries of precious corals or other poten-
tial commercial species on Davidson Seamount become
public, commercial harvest of any kind, with new deep sea
techniques, could cause severe damage.
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Installation of cables or other structures: Listening
arrays have been installed on nearby seamounts and com-
mercial fiberoptic cables have been laid nearby. The large
corals and other fragile species could be severly damaged
by uncontrolled construction or ther seabed disturbance.

Cumulative research collection: Worldwide, there has
been increased interest in studying deep sea corals such
as the large pink bubblegum coral, Paragorgia. Davidson
Seamount has several rare, slow growing coral species,
including Paragorgia. Unmanaged collection of slow
growing species, even to learn more about them, can dam-
age fragile ecosystems.
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Would Existing Fisheries Be Affected?

Existing fishing activities would not be affected. Two commercial fisher-
ies currently active in the waters above Davidson Seamount — drift gill
netting for swordfish and sharks, and trolling for albacore tuna — operate in
the top 150 feet (46 meters) of water, 3,951 feet (1,204 meters) above the
seamount. Proposed regulations would not affect, in any way, these fisher-
ies. The MBNMS is working with the Pacific Fishery Management Council
to draft a regulation prohibiting fishing only at the Davidson Seamount, and
only below the 3,000 foot water depth.

THE SANCTUARY'S ACTION PLAN

he sanctuary’s “Davidson Seamount Action Plan” was developed
jointly with a variety of stakeholders and partners and includes
the following components:

*  Developing a Draft Environmental Impact Statement for in-
clusion of the Davidson Seamount into the Monterey Bay
National Marine Sanctuary

*  Drafting regulations to prohibit activities harmful to the
Davidson Seamount

*  Characterizing the Davison Seamount region, including the
oceanography, biology, geology, cultural history, and socio-
economics of the seamount

*  Conducting ecological studies to better understand the sea-
mount, including regular benthic studies, conducting
deepwater coral aging and restoration studies, and performing
research on the distribution and abundance of species at the
Davidson Seamount

* Developing a comprehensive resource protection program to
identify and characterize potential threats and to develop an
enforcement plan

*  Developing outreach and education programs to inform the
public about the Davidson Seamount’s geologic, oceano-
graphic, and ecologic qualities

For a complete listing of the sanctuary’s “Davidson Seamount Action Plan”
Please visit http://sanctuaries.nos.noaa.gov/jointplan/m_reptoad. html
and scroll down the page.
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The Joint Management Plan Review (JMPR)

GLOSSARY

Biomass: The total weight of living organisms.

Diversity: The number of different species
inhabiting a particular area.

How You Can Get Involved in the George Davidson
MBNMS Management Plan Process As a young man.

The MBNMS welcomes your ideas about important resource
management issues in the sanctuary. A Draft Management Plan and
Draft Environmental Impact Statement are scheduled for release to
the public in 2006. Following their release, hearings will be held in
several locations throughout the region to gather public comment.
Written comments will be accepted as well. To find out about pub-
lic hearings, or how to submit written comments, please visit our
website at

http://www.sanctuaries.nos.noaa.gov/jointplan.

Resources

Monterey Bay National Marine Sanctuary

http://montereybaynoaa.gov/resourcepro/ resmanissues/coastal.html

National Oceanic and Atmospheric Administration's Office of Exploration

http://www.oceanexplorer.noaa.gov/explorations/02davidson/davidson.html

Sanctuary Integrated Monitoring Network (SIMoN) http://www.mbnms-simon.org ~
f@“‘%\% &

k.

SANCTUARIES n

MONTEREY BAY

Published in 2006 by MBNMS 299 Foam Street Monterey, CA 93940 (831) 647-4201 Design by Michelle Keefe
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APPENDIXD
Monterey Bay National Marine Sanctuary

Ecological Characterization of Davidson Seamount

Management Issue
The unique habitat and organisms associated with the Davidson Seamount need to be characterized and
studied to assess management needs for resource protection.

Description

Studies indicate that seamounts function as deep-sea

“islands” of localized species distributions, dominated by

suspension feeders (e.g., corals) that grow on rock in an

otherwise flat, low biomass, sediment-covered abyssal

plain. The Monterey Bay National Marine Sanctuary

(MBNMS or Sanctuary) needs to increase understanding

of the Davidson Seamount through habitat

characterization and the study of ecological processes so

that the sensitive and long-lived species found there can

be protected. Human threats include bio-prospecting,

cumulative impacts from research collecting of long-lived

species, new or unknown forms of seafloor disturbance,

new technologies to harvest from the seabed, ocean

acidification, and marine debris/dumping. To assess the

potential impacts of such threats on Davidson Seamount

habitats and animals, research is needed on temporal Bubble gum coral (Paragorgia arborea) on the Davidson
changes in the biological community associated with Seamount at 1310 meters. Image credit: NOAA/MBARI
Davidson Seamount; on the taxonomy and natural history

of Seamount species; on the age structure of coral communities and their suitability to restore more impacted
Sanctuary habitats; on how mid-water and surface-water species use areas above the seamount; and on the
ecological links between the seamount and other habitats of the Sanctuary.

Questions and Information Needs
1) Are there temporal changes in the biologic community living on or near the Davidson Seamount?

2) What is the taxonomy and natural history of described or rare species found on the seamount?

3) What is the age structure of the coral community living on the Davidson Seamount, and can these corals
be used to restore historical coral populations in more impacted areas of the Sanctuary?

4) Which species use mid-water and sea surface areas above the seamount?
5) What are the oceanographic conditions, including pH, and how do they influence regional ecology?

6) What is the historical role of the seamount in mapping, fishing, whaling, and research? How does the
Davidson Seamount historically and geologically relate to other seamounts?

7) Are there ecological links between the seamount and other habitats of the Sanctuary (e.g., migration
pathways and nutrient transport)?

8) How do Davidson Seamount explorations further our understanding of basic seamount ecology?

Scientific Approach and Actions

e  Conduct regular biologic surveys of habitats associated with the Davidson Seamount
e Conduct deepwater coral ageing and restoration studies

e Understand links with Sanctuary’s coastal areas

Updated: 11/28/2012
For More Information -- http://www.sanctuaries.noaa.gov/science/assessment
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Potential Key Partners and Information Sources

Monterey Bay Aquarium Research Institute, Moss Landing Marine Labs, Monterey Bay Aquarium, National
Centers for Coastal Ocean Science, National Evolutionary Synthesis Center, National Marine Fisheries

Service

Management Support Products
e Geological, biological and ecological characterization
e  Site characterization document

Planned Use of Products and Actions

e Implement resource protection plan

e Increase understanding through characterization and
ecological process studies

e Develop education programs and visitor center displays

Program References
MBNMS Management Plan
— Davidson Seamount Action Plan, Strategy DS-1, DS-2

MBNMS Condition Report
— Davidson Seamount not included in condition report,
because it was only recently included in the Sanctuary in
2008

ONMS Performance Measures
— Davidson Seamount is adequately characterized
— Develop education and outreach opportunities about the
seamount at visitor centers and a series of media
products related to its incorporation into MBNMS

Updated: 11/28/2012

Location of Davidson Seamount relative to the
Monterey Bay National Marine Sanctuary. Map
credit: MBNMS/SIMoN

For More Information -- http://www.sanctuaries.noaa.gov/science/assessment
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Monterey Bay National Marine Sanctuary — Final Management Plan
Section Il — Ecosystem Protection: Bottom Trawling Effects on Benthic Habitats Action Plan

Davidson Seamount Action Plan

Goal
DCVCIOP and lmplement a I"CSOHI'CC Figure DS-1: Fragile cold-water corals (Paragorgia arborea) at
protection plan for the Davidson Davidson Seamount

Seamount, increase understanding of
the seamount through characterization
and ecological process studies, and
develop education programs for the
seamount and other seamounts
throughout the nation.

Introduction

Less than 0.1 percent of the world’s

seamounts have been explored for what

species live on them, and many species

found on seamounts are new to science.

Seamounts are often dominated by

suspension feeders, like corals, that

grow on rock in an otherwise flat, low biomass, sediment-covered abyssal plain. In addition,
seamounts create complex current patterns that can influence sea life above them. Commercially
valuable fish species often concentrate around relatively shallow seamounts due to enhanced
upwelling caused by current deflection. Conservation issues relevant to seamounts revolve
around endemism, harvest, and the low resilience of species. A survey in the southwest Pacific
suggests that up to one-third of the species on seamounts can be endemics.

Davidson Seamount is located seventy-five miles to the southwest of Monterey, due west of San
Simeon, and is one of the largest known seamounts in U.S. waters. It is twenty-six miles long
and eight miles wide. From base to crest, Davidson Seamount is 7,480 feet tall; yet, it is still
4,101 feet below the sea surface at its highest point. Davidson Seamount has an atypical
seamount shape, having northeast-trending ridges created by a type of volcanism only recently
described, and it last erupted about 9.8 million years ago. This large geographic feature was the
first underwater formation to be characterized as a “seamount” and was named after the Coast
and Geodetic Survey (forerunner to the National Ocean Service) scientist George Davidson.

Species associated with Davidson Seamount can be divided into habitats including: the sea
surface habitat (birds in flight and on the sea surface), the midwater habitat (0 — 4,100 feet below
sea surface), the seamount crest habitat (4,100 — 4,900 feet), the seamount slope habitat (4,900 —
8,200 feet), and the seamount base habitat (8,200 — 11,500 feet). The surface habitat hosts a
variety of seabirds, marine mammals, and surface fishes, including albatross, shearwaters,
jaegers, sperm whales, killer whales, albacore tuna, and ocean sunfish. At this time, there is no
published evidence that the species composition in this surface habitat is different than adjacent
areas without a seamount below, although in some years Davidson Seamount may enhance
albacore fishing. Organisms in the midwater habitat have a patchy distribution with marine
snow, organic matter that continually “rains” down from the sea surface, most likely providing
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an important food source for deep-sea animals. Swimming worms, and an undescribed mollusk
have been seen above Davidson Seamount.

The seamount crest habitat is the most diverse, including Paragorgia arborea (a large gorgonian
coral) forests, vast sponge fields (consisting of both described and undescribed species), crabs,
deep-sea fishes, shrimp, and basket stars. The seamount slope habitat is composed of cobble and
rocky areas interspersed with areas of ash and sediment that host a diverse assemblage of sessile
invertebrates and rare deep-sea fishes. The seamount base habitat is the interface between rocky
outcrops and the deep soft bottom. Species here are similar looking to their relatives in the
nearshore, including sea cucumbers, urchins, anemones, and sea stars.

Anthropogenic influence on Davidson Seamount has been detected in the form of DDT in
sediments near its base, and trash (e.g., bottles, cans, brooms, newspapers, buckets, curtains)
discarded from the sea surface.
However, because of the abundance
of large, fragile species (e.g., corals
greater than eight feet tall, some at . -
least 200 years old, as well as vast e j:‘ Lagend
fields of sponges) and an Y7at /i

apparently, physically undisturbed
seafloor, the area appears relatively
pristine. The top of the seamount is
too deep for most fish trawling
technology; moreover, fish density
is very low, and the species seen to Senta Cruz County
date are not commercially desirable. ]
The existing albacore tuna and

Figure DS-1: Davidson Seamount Management Zone within the
Monterey Bay National Marine Sanctuary.

500 meter contour

San Mateo County
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and species currently protected in P
the MBNMS. Protecting it will 8 :
help facilitate research to
understand how the Monterey Bay and Big Sur Canyon complexes have an effect on Davidson
Seamount and what the migration pattern of species is between the seamount and nearshore.

San Luis Obispa County

Threats to the Davidson Seamount

Conservation issues related to seamounts revolve around endemism (species only found on a
specific seamount), harvest, and low resilience of species. Existing and potential threats to
Davidson Seamount include bio-prospecting, cumulative impacts from research collecting of
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long-lived species, new or unknown forms of seafloor disturbance, new technologies to harvest
from the seabed, “exploratory” benthic fishing which could destroy habitat and long-lived
species, and marine debris/dumping. Although management agencies are responsible for some
activities that may occur at the seamount, there is currently no comprehensive protection and
management of organisms on the seamount or the surrounding ecosystem, and coordinated
education or research programs addressing Davidson Seamount issues are in their infancy. By
incorporating the seamount into the MBNMS, its resources will be protected and opportunities
will be provided for a better understanding of the seamount.

Expansion of the MBNMS to Include Davidson Seamount Management Zone

The Davidson Seamount Management Zone (DSMZ) is a recent addition to the MBNMS, as part
of the adoption of this management plan. This area encompasses approximately 585 square
nautical miles of ocean waters and the submerged lands there under. The boundary resembles a
square box, approximately twenty-five nautical miles per side, centered on the summit of
Davidson Seamount. The uniform lines and symmetry of the boundary configuration offer easy
navigation by longitude and latitude even though the seamount is physically disconnected from
the MBNMS boundaries contiguous with the shoreline (See Figure DS-1). Standard MBNMS
regulations apply within the DSMZ, without the exceptions for seabed alteration. Below 3,000
feet, in addition to a general prohibition by the MBNMS, a prohibition on fishing was
implemented by NMFS in June of 2006 to address potential threats to the seamount and natural
resources.

Strategy DS-1: Conduct Site Characterization

The purpose of this strategy is to complete a number of already initiated studies on the DSMZ
ranging from geological and biological characterization to zoological and oceanographic
surveys, while further initiating a socioeconomic survey. The strategy will also result in a
complete cultural history analysis and site characterization document for Davidson Seamount.

Activity 1.1: Complete Geologic and Biological Characterization of the Seamount

In addition to initiated studies, a complete analysis of existing video transects from the Davidson
Seamount Management Zone (DSMZ) of species and habitat types from past NOAA and the
Monterey Bay Aquarium Research Institute (MBARI) research cruises will be completed. In
2006, a collaborative research cruise with MBARI and the British Broadcasting Corporation
(BBC) successfully obtained information from other unvisited areas of Davidson Seamount to
produce an education video.

Activity 1.2: Identify Taxonomy and Natural History of Rare or New Species

Seamounts are known to have a high percentage of endemism. This creates many taxonomic
questions concerning the possible discovery of new deep-water corals. Past surveys of Davidson
Seamount indicate species that are rare or new to science altogether.

Activity 1.3: Conduct Zoological Survey of Surface and Midwater Areas Above the Seamount

Additional cruises from the NOAA ships are necessary to describe surface and mid-water
species, sea turtles, birds, and mammals. The Sanctuary Aerial Monitoring and Spatial Analysis
Program (SAMSAP) has been established within the area using local NOAA aircraft and has
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been incorporated into the MBNMS’s monitoring program. The SAMSAP program is designed
to monitor the locations of different kinds of commercial and recreational vessels as well as
distributions of some species of interest, including cetaceans (whales and dolphins), and some
physical conditions, such as spilled oil. During aerial surveys, observers document the precise
locations of the vessels, animals and physical characteristics using a Global Positioning System
(GPS). Observers distinguish between commercial and recreational vessels, and between
consumptive and non-consumptive activities. When observers see fishing gear in the water, the
type of fishing activity is noted.

Activity 1.4: Initiate Oceanographic Surveys of Seamount Region

Oceanographic surveys will be conducted using the NOAA ships and satellite imagery. The data
from the surveys will be linked with national coastal observatories (i.e., Central and Northern
California Ocean Observing System) resulting in a better understanding of ocean current patterns
on and around Davidson Seamount. This will also enable researchers to determine how the
ocean current patterns affect life on and around Davidson Seamount and generally, how
Davidson Seamount has an influence on the regional ecology.

Activity 1.5: Complete Socioeconomic (Commercial, Recreational, Research Uses) Analysis

In comparison to the rest of the MBNMS, there are relatively few user groups in the Davidson
Seamount region. However, a comprehensive understanding of key users of the seamount region
is needed. Learning more about who uses the seamount region over a period of time is critical to
effective education and protection.

Activity 1.6: Characterize Cultural History of Davidson Seamount

Throughout history Davidson Seamount has played a role in mapping, fishing, whaling, and
research. By working with the Monterey History and Art Association/Maritime Museum of
Monterey, the MBNMS can characterize and further highlight the role of the seamount in the
region’s rich maritime past, and the history of the seamount’s namesake, George Davidson. His
many contributions to maritime history and his personality as a maritime figure are important
and have heritage value. Additionally, a history concerning the types of seamounts nationally
and worldwide will be included. Among the results of this activity will be reports. A video for
visitor centers was created and disseminated among the public, stimulating interest that has
heuristic value.

Activity 1.7: Incorporate Site Characterization Document in MBNMS Websites

All relevant data from above activities (1.1-1.6) will be incorporated into the MBNMS websites,
updating all physical and biological information. A Davidson Seamount chapter will be added to
the MBNMS Site Characterization, while incorporating all seamount information into the
geology chapter.

Strategy DS-2: Conduct Ecological Processes Investigations

In addition to characterizing the seamount region, Strategy DS-2 will result in the description of
process studies to determine the causes of distribution and abundance of species. Several
hypotheses to be tested include the role of seamounts as either: 1) islands, where seamounts
serve as a sink for larval recruits originating in adjacent habitats; or 2) oases, where seamounts
serve as a source of larvae integral to the surrounding areas. Another proposed hypothesis is
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seamounts may acquire heightened biodiversity through the presence of coral and sponge fields,
which promote local species coexistence by offering increased habitat complexity. High
biodiversity of seamounts may also reflect rapid habitat turnover associated with substrate type,
currents, temperature, oxygen concentration, and other abiotic/biotic parameters encountered
across the flanks and summits of the seamount. Currently, we are assessing these hypotheses,
and other ecological process studies, utilizing data collected from Remotely Operated Vehicle
(ROV) dives at Davidson Seamount conducted in 2000, 2002, 2006, and 2007 through a
collaboration of MBARI, MBNMS, and other NOAA partners.

Activity 2.1: Conduct Regular Benthic Surveys of Davidson Seamount

The DSMZ benthos must be monitored. Based on information from early site characterization
and preliminary studies, a benthic monitoring plan will be developed for Davidson Seamount.
Data from this monitoring program will be made available through the Sanctuary Integrated
Monitoring Network (SIMoN) website.

Activity 2.2: Conduct Deep-water Coral Age Determination and Restoration Studies

Cold-water corals are receiving increased attention in terms of scientific studies and
conservation. The relatively pristine nature of Davidson Seamount and its diverse coral
populations provide for a number of opportunities for age determination, and restoration efforts
to historical locations of corals in impacted areas of the MBNMS. A research plan for deep-
water coral studies will be developed, linking the activities to the resource protection portion of
Davidson Seamount action plan.

Activity 2.3: Perform Research on Seamount to Expand Understanding Distribution and
Abundance of Species

Designation of Davidson Seamount as a managed area provides the status and opportunity for
advancing the basic ecological understanding of seamounts. One such example would be to
determine causes of high diversity and patchiness of Davidson Seamount corals and sponges.

Activity 2.4: Understand Links with Coastal Area of Sanctuary

It is important to understand how the seamount is linked ecologically with the coastal area of the
Sanctuary. For effective ecosystem management, we should understand questions, such as how
the Monterey Bay and Big Sur Canyon complexes have an effect on the DSMZ, or what the
migration and dispersal patterns of species are among these diverse systems.

Activity 2.5: Initiate up-to-date faunal inventory for Davidson Seamount

A single cohesive database of existing biota will be created including information on the species’
biogeography (known distribution of the species on Davidson, Eastern Pacific Seamounts,
seamounts globally, and non-seamount habitats), habitat preference, trophic level, and range of
densities.

Activity 2.6:  Development of long-term monitoring plan through analyses of faunal database
Analyses of a faunal database will enable a long-term monitoring plan to be developed to
understand ecological processes at the seamount, and the sensitivity and resilience of seamount
biological communities to anthropogenic perturbations.

38



APPENDIX E

Monterey Bay National Marine Sanctuary — Final Management Plan
Section Il — Ecosystem Protection: Bottom Trawling Effects on Benthic Habitats Action Plan

Strategy DS-3: Develop Resource Protection Program

MBNMS regulations will protect and enhance understanding of Davidson Seamount. Two
modifications to standard MBNMS regulations were established to address resource threats: (1)
because of the depth of the seamount, there is no need to have exceptions to the regulation
prohibiting drilling into, dredging or otherwise altering the seabed that allow for anchoring
vessels, aquaculture, kelp harvesting or lawful fishing operations, harbor maintenance, or
collection of jade, therefore these exceptions will not apply in the DSMZ; and (2) an additional
regulation has been issued to prohibit the disturbance, collection or harvesting of any sanctuary
resources in areas below 3,000 feet of the sea surface (unless a permit is obtained for this
activity).

Activity 3.1: Continuously Characterize the Potential Threats to Davidson Seamount

A threats and protection plan will be developed based on a thorough literature review, workshops
with experts, and a socioeconomic and biological characterization. Initial research has enabled
the identification of potential threats to Davidson Seamount and associated resources, including
the following.

A. Bio-prospecting
Some groups of organisms found on Davidson Seamount have been targeted for
collection in other areas of the world for developing medicine. Discovering medicinal
uses for natural products is important for enhancing human health services, however
over-collection of rare or sensitive species can disrupt natural habitats.

B. Cumulative research collecting of long-lived species
Where there are limited populations of slow growing species, research collection can be
detrimental. Over the last two years, there has been increased worldwide interest in
studying deep-sea corals such as the large pink gorgonian coral, Paragorgia arborea,
found on Davidson Seamount, and they are often collected. This problem is exacerbated
on seamounts that have a high degree of endemism, and Davidson Seamount has several
other taxa that are slow growing and rare. Research is critical to understanding and
managing ecosystems, so appropriate scientific collecting is often encouraged with
permits to ensure minimal impacts.

C. New or unknown forms of seafloor disturbance, including exploratory fishing / new
technologies to harvest from the seabed
Harvesting from Davidson Seamount is not a currently known commercial activity. With
new discoveries of precious corals or other commercial species, in concert with more
effective harvest technologies being explored at depths of greater than 4,000 feet,
commercial harvest at Davidson Seamount could quickly cause severe impacts before
protective regulations could be issued. The concerns relative to impacts to Davidson
Seamount are largely for protecting a fragile area before it is severely impacted.

D. Marine debris / dumping
The Davidson Seamount area should be excluded from targeted dumping, and education
about the site’s significance could augment existing federal regulations regarding at-sea
dumping.

E. Ocean acidification
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Although changes in ocean chemistry due to anthropogenic release of CO2 are relatively
well established, what needs more attention is determining what impact this drop in pH
will have on deep-sea organisms.

Activity 3.2: Initiate Resource Protection Measures as Necessary

Characterization of the potential threats to Davidson Seamount may require initiation of
additional protective measures or enhanced enforcement of existing regulatory measures to
ensure adequate protection. Integration of the SAMSAP program will enable enhanced
monitoring abilities for the DSMZ including vessel traffic monitoring and fishing use that
currently occurs in the DSMZ. In addition SAMSAP will provide biological monitoring
capabilities to the MBNMS to establish potential conflicts between the surface use of marine
organisms such as cetaceans and vessels.

Activity 3.3: Develop and Implement Enforcement Plan for DSMZ

Based on Activities 3.1 and 3.2, a threats management plan will be developed. Incorporated into
this plan will be the identification of collaborative agencies to develop enforcement partnerships.
Enforcement of Sanctuary regulations relevant to Davidson Seamount will be integrated into the
MBNMS enforcement program. The distance of Davidson Seamount from the coastline will
require coordination of the U.S. Coast Guard, NOAA Office of Law Enforcement, and the
California Department of Fish and Game to establish surveillance and response capabilities for
the area. Aerial surveys, such as SAMSAP, will be incorporated into the enforcement effort as
well as patrols on USCG and NOAA ships.

Activity 3.4: Develop Permitting Considerations to Facilitate Continued Appropriate Research
and Education

This permit process should facilitate the continuation of appropriate research and education
while minimizing impacts to the benthic habitat of the seamount, to accompany extending the
regulations and the MBNMS permit program into this new habitat.

Strategy DS-4: Conduct Seamount Education and Outreach Initiatives

Davidson Seamount has captivated the public through numerous media reports (including the
CBS Nightly News and American Airlines in-flight news) and through NOAA’s Ocean Explorer
web site (http://oceanexplorer.noaa.gov/explorations/06davidson/welcome.html). A recent
survey of the public, related to developing a visitor center for the MBNMS, found that one of
their top interests was in “seafloor topography” of which canyons and seamounts are dramatic
examples. Proximity to the Monterey Bay Aquarium and other education institutions provides
excellent education opportunities (e.g., displays on seamounts). The proximity of education and
research institutions in the Monterey Bay region facilitates interdisciplinary collaborations that
enhance research and education. Davidson Seamount and MBNMS’s research efforts have
generated significant interest in the Cambria and San Simeon area and will be prominently
featured in the San Simeon Visitor Center.

Activity 4.1: Conduct an Educational Needs Assessment

The MBNMS will actively work with the Sanctuary Education Panel to identify target audiences.
Subsequently, an educational needs assessment will be completed. Finally, relevant information
regarding the DSMZ will be synthesized.
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Activity 4.2: Develop and Implement Davidson Seamount Education and Qutreach Program

Information on the DSMZ will be incorporated into educational material and interpretive centers.
These will include items such as CD-ROMs, a website, and print material. Building on the
opportunity that the DSMZ is the only seamount in the National Marine Sanctuaries Program,
educational information on seamount biological diversity, habitats, and species of related
interest, such as cold-water corals and sponges will be provided to all relevant NOAA programs.

Activity 4.3: Explore the Potential Use of Davidson Seamount Footage within the MBNMS
Interpretive Center and Other Virtual Experiences

Incorporate Davidson Seamount video and still photos into the exhibits of the San Simeon
Coastal Discovery Center. Creating a narrative of selected footage will encourage use of the
video footage obtained beyond the MBNMS. As the National Marine Sanctuary Program
(NMSP) telepresence program develops, the potential for use of this high quality footage is very
likely; creating prepared footage for use will be key to its use across the nation.

Activity 4.4: Involve MBNMS Education Staff in Davidson Seamount Research

Involvement by the education staff in research on Davidson Seamount will increase public
knowledge of the seamount, expose the uniqueness of the region, and ensure necessary outreach
pieces are created for use in resource management decision making.

Activity 4.5: Involve the Education and Outreach Mechanisms within NOAA to Promote the
Existing and New Research on Davidson Seamount

The 2002 mission to the seamount, in conjunction with NOAA’s Office of Exploration and
Research (OER), was hugely successful due to the combined efforts of the MBNMS, NMSP, and
OER. This relationship and others should always be considered when new cruises and
campaigns are considered.

Activity 4.6: Expand Outreach and Education Efforts in San Simeon / Cambria Region

MBNMS will develop outreach materials and displays for the San Simeon Coastal Discovery
Center to address the increased interest in the region regarding the natural resources of Davidson
Seamount. MBNMS staff will also incorporate discussion of Davidson Seamount into local
presentations and outreach events.

Action Plan Partners: Monterey History and Art Association / Maritime Museum of Monterey,
Monterey Bay Aquarium Research Institute, Moss Landing Marine Labs, Monterey Bay Aquarium,
Save The Earth, United States Coast Guard, National Marine Fisheries Service, UC Sea Grant,
fishermen, The Ocean Conservancy, California Department of Fish and Game
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Table DS.1: Measuring Performance of Davidson Seamount Action Plan

Desired Outcome(s) For This Action Plan:

Protect Davidson Seamount from potential threats while increasing understanding of the seamount through
characterization, public education efforts and ecological process studies.

Performance Measure

Explanation

By 2012, Davidson Seamount is adequately
characterized.

Develop education and outreach opportunities about
the seamount at visitor centers by 2010 and a series of
media products related to its incorporation into
MBNMS by 2009.

Implementation of this action plan will result in
protection of the seamount, but more importantly, an
understanding of the fragile communities and habitat
associated with Davidson Seamount. The 2006
research cruise to Davidson Seamount created a
valuable addition to the body of knowledge in the site
characterization, which must be built upon through
further research and monitoring. Performance will be
measured for this action plan through an annual
assessment of our understanding of the habitats and
species of Davidson Seamount.

NMSP will incorporate awareness of Davidson
Seamount into surveys related to national marine
sanctuaries and the sanctuary system.

Table DS.2: Estimated Timelines for Davidson Seamount Action Plan

IDavidson Seamount Action Plan YR 1

YR 2

YR 3 YR 4 YR S

Strategy D S-1:Conduct Site
Characterization

Strategy DS-2: Conduct Ecological
Processes Investigations

Strategy DS-3: Develop Resource

Protection Program

Strategy DS-4: Conduct Seamount
Education and Outreach Initiatives

Legend

Year Beginning/Ending

Major Level of Implementation:

Ongoing Strategy

Minor Level of Implementation:
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Table DS.3: Estimated Costs for Davidson Seamount Action Plan

Estimated Annual Cost (in thousands)*
Strategy

YR 1 YR 2 YR 3 YR 4 YR 5
Strategy D‘S-lf Conduct Site $24 $28 $16 38 $12
Characterization
Strategy DS-2: 'Con'duct Ecological $285 $0 $33.5 $10 36
Processes Investigations
Strateg?f DS-3: Develop Resource $36 $40 $40 $72 $76
Protection Program
Strategy DS-4: Conduct Seamount
Education and Outreach Initiatives $30 $70 $14.5 $8 $14
Total Estimated Annual Cost $375 $138 $104 $98 $108

* Cost estimates are for both “programmatic” and “base” (salaries and overhead) expenses.
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