Kukenthal Peak of the Corner Rise
Seamount at 1230 m. Note the sand-
covered basalt with large black coral
Pteriodopathes sp. with squat lobsters.

Golden fans are species of Paramuricia.

Photo courtesy of Deep Atlantic
Stepping Stones Expedition team. IFE-
URI-IAO and NOAA.

Despite the fact about 100,000
seamounts occur on the ocean floor,
mostly in the Pacific Ocean, only 300
seamounts have been sampled thus far.
Corner Rise seamount supports
populations of many commercially
important fish species such as the rattail
Coryphaenoides guntherii and orange
roughy Hoplosrethus spp.

Conceptual Model of the Corner
Rise Seamount Ecosystem™*

* For details of the food chain, see the
original paper George et al., 2007 (cited
in the references on the book).
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1. SOME INNOVATIVE IDEAS FOR
COLD CORAL CONSERVATION:

A: SCIENCE PRIORITY AREAS
(SPASs)

Many seamounts in the highseas can
support at the slopes of their summits
deep-water coral habitats. Currently, UN
FAOQ, in a cooperative effort with
flagship states and the RFMOS
(Regional Fisheries Management
Organizations), has initiated the
“Technical Consultation on the Draft
International Guidelines for the
Management of Deep-Sea Fisheries
(DSF). In the 2003 Deep-Sea Biology
Symposium in Oregon, Prof. Hjalmar
Thiel (Germany) and Prof. Robert
George (USA) felt the need for
protecting biodiversity in the deep-sea in
the light of DSF and other mineral
mining such as manganese nodules and
oil and gas and appealed to participants
to send a petition to the UN. As a
consequence of this effort, 140 deep-sea
biologists signed an appeal to UN
Secretary General Koffi Annan to
protect deep-sea biodiversity.
Subsequently, the UN General Assembly
passed the ‘UN GA 61/105 Resolution’
and authorized FAOQ to draw the
guidelines for deep-sea fisheries and
biodiversity protection.

Prof. Hjalmar Thiel was invited by
GIBS to come to Miami to present his
views on highseas/deep-sea biodiversity
protection of Vulnerable Marine
Ecosystems (VME). Thiel (2007)
proposed the establishment of ‘Science
Priority Areas’ (SPAs) on the highseas
to avoid any disturbance from long-term
research activities. According to this
proposal, highseas SPAs are independent
of highseas MPAs. For example, Meteor



Seamount, east of the mid-Atlantic Rise
in the North Atlantic Ocean, is
designated as a highseas SPA whereas
Corner Rise Seamounts designated as
highseas MPA. Thiel’s proposal is
consistent with the United Nations Law
of the Sea Convention and should not be
subordinated within the framework of
The World Conservation Union’s
(IUCN) categories for MPAs.

At RSMAS (Miami) during the 3 ISDSC
Symposium: Rt. German deep-sea
ecologist Hjalmar Thiel, Middle.
Russian scientist Tina Molodsova and
Lt. American deep-sea ecologist Robert
Y. George

B. DEEP-SEA FISH AND DEEP-SEA
FISHERIES (DSF) PROTECTION

Sulak et al., (2007) presented a
comprehensive account of the demersal
fishes associated with Lophelia pertusa
coral biotopes in the Gulf of Mexico. In
the Viosca Knoll (one of the areas for
active oil and gas leasing), the fauna
consisted of 53 demersal fish species. 37
of these fish species, associated with
Lophelia corals, were documented by
submersible videos. The dominant fish
fauna was discussed earlier in this report
in the section on the Gulf of Mexico.
George and Ahlfeld (2007), in the
second Global LME symposium in
China, discussed the need for dividing
the Gulf of Mexico into 5 separate sub

25

regions of the LME and recommended a
workshop to discuss this concept.

Commercially important Snowy grouper
Epinephelus nivratus near Lophelia
pertusa pinnacle at 312 m in Viosca
Knoll in the Gulf of Mexico.

Auster (2007) in his Miami
symposium paper brought up the
question: Is there a functional link
between occurrence of fish populations
and deep-sea corals. He argued that this
issue is complex and is also connected to
several processes including juvenile fish
vertical migration (see figure below),
prey-predator interactions, seasonal time
frames, zooplankton prey diversity etc.
Obviously linking fish abundance to
deep-sea coral biotope and potential
threats from fishing industry to deep-sea
coral reefs and seamounts is a subject
which evidently calls for further research
and adaptive management which may



differ from one geographic locale to
another.
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Auster Hypothesis.

The groundfish fauna in association
with deep-sea corals off Newfoundland
and Labrador was the subject of
discussion in the Miami Symposium
paper by Edlinger et al., 2007. This work
was based on stock assessment surveys
conducted in the years 2003 to 2006.
They found for several fish species,
numerical fish abundance was greatest in
one coral class of shallow depth but
weight per tow was different in relation
to depth. They recommended MPAs for
deep-sea coral biotopes with the goal of
protecting both invertebrate species and
commercially important fishes.

C. STATUS OF DEEP-SEA CORAL
TAXONOMY

One major outcome of the Miami
symposium is a greater awareness for
azooxatnhellate coral taxonomy and
molecular systematics, as evident from
many papers addressing this subject.
Cairns (2007) set the stage by presenting
an overview with emphasis on diversity
and distribution of scleractinian corals.
He reported that the number of new
scleractinian deep-sea coral species has
increased exponentially in recent years
but now is attaining a plateau. Most of
these new hard coral species are actually
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solitary, primarily caryophiliids. Hot
spots of scleractinian deep-sea corals are
Philippine region, western Atlantic
Antilles and the southwestern Indian
Ocean. He concluded that the regions of
low diversity are associated with shallow
depths of aragonite saturation horizon
and high diversity of deep-sea hard coral
between 200 and 1000 m is a result of
availability of large contiguous stable
substrate.

It is also becoming increasingly clear
that the octocorals are less known
taxonomically with many new species
yet to be described. France (2007) made
a genetic analysis of bamboo corals
(Isididae). Mitochondrial DNA sequence
studies suggested that distinction
between the genera Lepidisis and
Keratoisis should not be based on
whether or not colonies branch.

D. PALEO AND PRESENT CLIMATE
IMPACT ON DEEP-SEA CORALS

With climate change science in the
forefront, deep-sea corals are used as a
tool to tell what the past climate was in
the geological past. There have been
great concerns that increasing
temperature due to global warming can
induce changes in the circulation of
waters, currents both at the surface at
sub-surface depths. More recently,
ocean acidification emerged as a threat
to all shell-bearing animals in the sea,
particularly corals. Scleractinian corals
build their skeleton by secreting
aragonite and the octocorals by secreting
calcite. Laboratory studies revealed that
a subtle reduction in pH levels can result
in a significant reduction in calcification
process and can cause conditions like
osteoporosis in corals. It is estimated by
some scientists that within 50 to 75



years, at the current rate of carbon
emissions, corals will become “naked”
without the ability to secrete their shells.

In the Miami symposium, Taviani et
al., 2007 reported that the Pleistocene
was suitable for deep-sea corals and
included the presence of glacial corals
such as Javania insignis. A subfossil
J. insignis from the Coral Sea peak has
been U-series dated at 26,590 years. This
represents the first documentation of the
presence of deep-sea corals in the Red
Sea.

On the Northwestern side of the
North Atlantic, however, deep-sea corals
have grown for over 200,000 years on
the New England Seamounts. Robinson
et al., (2007) studied the depth
distribution of the fossil coral
Desmophyllum dianthus with their
presence on seamounts extending from
750 to 2000 m. The ages of D. dianthus,
as determined by U-series measurements
range from modern to older than
200,000 years. Within the glacial period,
increases in coral population density at
Muir and Manning Seamounts coincided
with times at which large-scale ocean
circulation changes have been
documented in the deep North Atlantic.

E. ISOTOPIC STUDIES: AGE AND
GROWTH

In my studies over the Blake Plateau
off North Carolina I have encountered
huge aggregations of both fossil and live
scleractinian cupcoral Thecopsammia
tintinabulum. In the collaborative
research with the renowned geologist
late Prof. Caesar Emiliani of the
University of Miami, we discovered that
the this coral from a depth of 750 m
grow an order of magnitude slower than
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the tropical shallow water star coral
Montastrea annularis. Oxygen isotopic
ratio studies also revealed that the deep-
sea corals live much longer in excess of
1000 years as opposed to the short-lived
star corals living as much as 415 years
(Emiliani et al., 1978).

In a classical study reported in the
Miami symposium, Tracey et al (2007)
discussed growth and age of four
bamboo coral colonies of the genera
Keratoisis and Lepidistis from the East
Cape (690 — 800 m), Norfolk Ridge (874
— 1030 m), Chatham Rise (690 — 800 m)
and Snares (835 m), all 4 sites off New
Zealand. Lead-210 was applied to the
skeletal structure of the corals to develop
an independent estimate of age and
growth. Radial micro-sampling of the
skeletal carbonate indicated the mean
age of the colony as 43 years, ranging
from 26 to 61 years, with a growth of
0.13 to 0.29 mm. This finding suggests
that these bathyal corals are K-strategists
with slow growth, as opposed to fast
growing tropical coral such as Acropora

sp.

Thresher et al., (2007) examined the
impact of the environment on the calcite
skeleton of bamboo corals off New
Zealand (same two genera as above in
the Tracey et al., studies). Gross
patterning of magnesium and to a lesser
extent calcite, is similar in specimens in
one site but differs between the 4 study-
sites, suggesting possible environmental
effects that are characteristic of the
study- areas.

F. FEEDING AND REPRODUCTIVE
BIOLOGY



Our knowledge about the feeding and
reproductive biology of deep-sea corals
is still meager. Buhl-Mortensen et al.,
(2007) reported on polyp expansion and
closing patterns in the scleractinian coral
Flabellum albastrum from the slope off
Nova Scotia. The polyps expanded more
than 10 times when offered food (pieces
of krill).

To date, no one has ever seen a larva
of the most dominant deep-sea coral
Lophelia pertusa (Personal
communication Dr. Sandra Brooke).
Nevertheless, Brooke and Stone (2007)
contributed some interesting data on
reproduction of hydrocorals (Family
Stylasteridae) from the Aleutian coral
garden off Alaska. Their study
discovered that all hydrocorals from the
Aleutian island samples were
gonochoristic brooders with majority of
gonophores containing mature embryos
or planulae larvae. The developmental
stages within a single specimen was not
highly synchronized: females contained
eggs as well as planulae and males
exhibited a range of gametic
development.

Evidently basic knowledge of
reproduction and feeding in deep-sea
corals needs improvement, particularly
calling for funding from agencies such
as National Science Foundation (US
NSF). This author has made many
laboratory studies in Tjarno Marine
Biological Laboratory in Sweden, in
collaboration with Dr. Tomas Lundalv
on the feeding behavior, rhythms and
metabolism in relation to temperature, as
reported in the 2" International Deep-
Sea Coral Symposium in Erlangen,
Germany (George and Lundalv, 2003).
However, there is a need to conduct
careful in situ experiments both on

simulated acidification impact on
feeding, survival and calcification rate of
deep-sea corals.

© Pal B. Mortensen

Lophelia pertusa in feeding posture

IV.POST SYMPOSIUM HARVARD
CONFERENCE.

Subsequent to the Miami deep-
sea coral symposium, GIBS organized
the ¢ Harvard Declaration Conference’
with the goal of recommending the
creation of the “Deep-Sea Coral Board”
under the auspices of the JSOST (Joint
Subcommittee of Ocean Science and
Technology). This conference (Oct. 24-
25, 2006), co-chaired by Prof. Robert Y.
George and Prof. Edward O. Wilson,
was attended by representatives from the
federal government (MMS, NOAA,
USGS), academia (Harvard, Duke,
Boston University, McMaster
University) and NGOs (PEW Institute,
Environmental Defense, GIBS and
MCBI).

The recommendations from the
Harvard conference were presented on
Dec. 4, 2006 at the office of NOAA
Deputy Assistant Secretary of the
Department of Commerce in
Washington DC and was unanimously
approved to create the ‘Deep-Sea Coral
Board’ which is now in function as an
interagency group under the joint



chairmanship of Dr. Thomas Hourigan
(NOAA) and Dr. Thomas Ahlfeld
(MMS).

V. GIBS PANANAMA CITY CORAL
CONSERVATION WORKSHOP

Following the 2005 Miami deep-sea
coral symposium, GIBS organized an
international marine conservation
workshop that brought 5 tropical coral
experts and 3 deep-sea coral experts to
discuss the merging issues for protection
of coral reef ecosystems in the world
oceans, both the deep-sea and tropical
reefs. This 2006 international event was
put together under the auspices of the
Fulbright Academy of Science and
Technology in Panama City, Panama. A
petition was generated at the conclusion
of the workshop and signed by the
participants and submitted to the UN
Secretary General with a request to
create an independent authority within
UN FAO as:”International Biodiversity
and Fisheries Protection Authority”
(IBFPA), comparable to the
“International Seabed Authority” (ISA).

Dr. Thomas Ahlfeld (MMS) was one of
the speakers in the workshop in Panama
City.

VI. LIST OF PAPERS FROM BOOK

“ Conservation and Adaptive
Management of Seamount and Deep-Sea
Coral Ecosystems” edited by Robert Y.
George and Stephen D. Cairns. 323 pp.
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1. George, R. Y., T. A. Okey, J. K. Reed
and R. P. Stone. 2007. Ecosystem-based
fisheries management of seamount and
deep-sea coral reefs in U. S. Waters:
Conceptual models for proactive
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