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e deep North
n the Hawaiian

ose millions of years ago from molten
;Sﬁlq'ig[_ne:(ers below the Earth’s surface.
Until.t'he 19705, they harbored large numbers
of deep-water corals and fishes. They are
the Emperor Seamounts.

Many seamounts were once underwater volcanoes,
which formed many years ago from a “hotspot” of rising
magma. These volcanoes were produced as tectonic
plates moved over the hotspot. Some of these eventually
pierced the surface, cooled and were colonized by plants,
spiders and other land life. Then rain, wind and waves
eroded some of the islands and they submerged

again into the bosom of the sea. Again and again,
volcanoes were born and moved northwest until they
formed a very long chain. The ones still above water

are the Hawaiian Islands. The oldest, lowest, northwestern-
most Hawaiian islands were protected in 2006 by

the USA as Papahanaumokuakea Marine National
Monument, then the world’s largest no-take marine
reserve. However, the older submerged seamounts
further northwest—the Emperors—are on the high seas,
and remain unprotected.

LAYSAN ALBATROSSES (Phoebastria

bilis) breed in the north
Hawaiian Islands, then fan out over the north
Pacific to find squids and other food animals.
Many die from ingesting floating six-pack rings,
cigarette lighters, toothbrushes and other
discarded plastic debris.

Albatrosses, whales and tunas visit the nutrient-rich

waters above the Emperor Seamounts to feed before

continuing their ocean-spanning migrations.

Kilometers below them, corals and deep-sea fishes

- dwelt in splendid isolation until they were discovered
and plundered in the 1960s and 1970s. Large offshore
trawlers invaded these undersea paradises, dragging
away their deep-sea corals and fishes, including
alfonsinos and pelagic armorheads. Even four decades
later there is little indication of coral recovery.

@ Yet, harbored within the complex terrain of these
A "% : seamounts are small nooks, crannies and overhangs
B that were too difficult to trawl. These areas have served

as a refuge for the deep-sea life that once blanketed
the Emperor volcanoes and may hold the seeds
of promise for their recovery, if properly protected.
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GOLD CORALS (Gerardia spp.) and some other
§ deep-sea corals are the oldest known animals
\ of all. Some colonies are as old as 2,700 years,
) which means they first formed around the time
\1,.1'," ) poets were putting the /liad, the Odyssey and
the Epic of Gilgamesh into written form.

Gakkel Ridge

The most mysterious mountain ranges on Earth
are not found on land, but far beneath

the sea ice of the Arctic Ocean. Scientists

know more about the waterless landscape

of the “Ocean of Storms” on the Moon

than the remote and inaccessible undersea
landscape of the central Arctic Ocean.

The Gakkel Ridge may be one of the deepest and slowest-
forming of these mid-ocean ridges, spreading less than
one centimeter per year. In 1999, a scientific expedition
yielded evidence that this 1,800 km mountain chain
between Greenland and Siberia has very active volcanoes
and hydrothermal vents. It is thought that the depths
of the central Arctic Ocean may have been isolated
from the Atlantic and Pacific Oceans for many millions
of years. As a result, Gakkel Ridge hydrothermal vent
animals could be very different from those found
elsewhere on Earth. )
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Gakkel Ridge

Top: Unknown to science until 1986,

EYELESS SHRIMP (Rimicaris exoculata)

are dominant Mid-Atlantic Ridge hydrothermal
vent species. Although there are no published
accounts of species from the Gakkel Ridge,
scientific expeditions will unveil the secrets of
this site, which may include these eyeless shrimp
or species currently unknown to humankind.

~Bottom: The POLAR BEAR (Ursus maritimus)
1 is the animal for which the Arctic Ocean
.y S was named (arctos is Greek for bear). The world's
largestland predator, the polar bear hunts
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Southeast Shoal of the Grand Banks

Jutting into the North Atlantic Ocean
B —

are the Grand Banks, a shallow, submerged ——
extension of Newfoundland with a long history
of fishing in a place where mammoths once

Sargasso

Sea ocated on the southern portion
Southeast Shoal

of the Grand Banks . nksisa 10, quare kilometer —

au, called the Tail or Southeast Shoal.
aL%g'm@ﬂn 40 to 60 meters

PRUlseriesie

I ing grou;,:d for a myri

ofsspécies; some transodeam;n-av,g{ers (sigt%

as European and an eels) and othefs fou
among Sargassum and nowhere else. 31—-1

The small |nvertebrates and flshes Ilvmg in the seaweed
have shapes and color pattgms that closely resemble

Sargassum. This camouflage is essential for the survival
of snails, shrimps, crabs, pipefishes and anglerfishes

trying to avoid hungry predators. Sharp-eyed migratory
predators including dolphinfish, white‘marlin and tunas
are only too willing to make hors d'oceuvres of them. 3

! yaged
hem Cod populatnons could

? . - X
Unfortunately, the overfishing of tunas and'the removal o Y v : 2 lli(;;e a;qun;vf::;’;rﬁm;ﬁenytzge; ergahr;igsee(i :::lljly
of Sargassum for fertilizer and livestock feed threaten (s e . g W | Rk ’ i A I e el
this ecosystem. The USA recognizes Sargassum : .- Py .,j' g ¥
as “essential fish habitat,” and limits its exploitation, Py e-éoutheast Shoal, where fishing
but thg.hlgh. peas O D megnlngful protectlo.n. r i " . \1‘-:‘\\.9 - remains a threat and fish populations’are depleted,
I pcion, TnefTeguglBg NESglig, isheries ’ N > no-fishing areas are an important means for recovery.
b5 Al il 2 <o o1 Il e o dlEnilan, Under international law, most but not all of the Grand
i igse T harigp Ge o tare inactegeniy ; Banks is within Canada"s Exclusive Economic Zone
calonyly hets, SN uRliEeporoizes thegiinctioning : Canada can lead the recovery process in the high ;eas
of the entire ecosystem. by working with the international community to establish
BUBBLEGUM CORAL (Paragorgia a network of no-take reserves, recognizing the inter-
AL OG G RHERDISES Tl.JRTLES arborea) is a large branching connected nature of the species and ecosystems
(vt eeicaicy) ST O] )2 nlestmg coral that, like a tree in a forest, of the Grand Banks within and beyond national jurisdiction.
beaches and cross hundreds of kilometers SARGASSUM ANGLERFISH creates habitat Used by many
of open ocean to reach the Sargasso Sea, (Histrio histrio) is a voracious predator i
where they can dine comfortably while finding in the three-dimensional maze of Sargassum. are better able fo escapelfion|
refuge within the Sargassum. Fortunately, the largest of these anglerfish

predators in complex seafloor

reach only 20 cm!
ecosystems.

ATLANTIC COD (Gadus morhua)
formed some of the largest

fish schools in the world before
industrial scale fisheries brought |
about their collapse. The demise
of this once-abundant species
is one of the greatest disasters
in the history of fishing.
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Charlie-Gibbs Fracture Zone Saya de Malha Banks

Places in the sea with the most biological activity Rising from the deep waters of the tropical
are often or_jé,é where the seafloor is most western Indian Ocean is the world’s
: « h least-explored shallow marine ecosystem.
Charlie-Gibbs ; 3 5 ne tog ) Encompassing more than 40,000 square
Fracture Zone ¥ L . .
kilometers, the northern and southern portions
of the Saya de Malha Banks are undersea oases Seyeldelmalha Banks
capped by the world’s largest seagrass

community. They were first discovered more than

A
500 years ago by Portuguese sailors, 4 >

who described them as green, billowing carpets A

suspended in the blue ocean.

~~ GREEN SEA TURTLES (Chelonia
Research expeditions in the late 1990s revealed seagrass mydas) are long-distanc m%ﬁ.
beds interspersed with a dazzling diversity of coral reefs Adults feed on the Banks" seagras
and slow-growing encrusting red coralline algae. e for years then mlgrate up t‘thousands

These isolated coral communities may sen
stepping stones for coral dispersal throu
the Indian Ocean. These shallows,
10 meters of the sea surface, hos

of kllomders to sane
where the females dig t
Protecting this g

species req tergatl

shes, rabbitfishes and green sea ti ¢ i ¢ cooperation in protec %
ﬁp waters around these plateaus sup)| huge t eir fe Sﬁdibreemw
diversity of marine mammals, such as spotted do hr
and sperm, blue, and pilot whales. * - '- .

 sharks, great whales, dc
s aterﬁ"c’c}nverge, taki

)
abundance of copepods a'"b" uid, a As in many other reef communities around the weorld, 0 -' ' :‘,,""
corals at the Saya de Malha Banks heavily aged ’ -
in the devastating 1998 mass ¢ aching event. A
Since.then, Saya de Malha corals ha consid@ble' ; e &
not just limited fhe fracture zone area ltself ‘:e!b d the seagrass beds remain healthy . X » v
surrounding waters ‘seamounts Tighs from the seafloor, y to improve t nce of i Cdfals »
rowdmg homes for invertebrate animals and migrating to futu;e.breachlng eventsmuard the ecologlcal The SPERMWHALE (Physeter . 5
fishes alike. To protect this vulnerable site from a range integrity of this ph@nomenal.sne - catodon) is fqgest of all toothed 4 -
of human activities, the international regional seas e ‘ . Whales, dlvlng as deep‘as 2,200 -

anagement body for the North East Atlantic, - meters to feed on squids an'uﬁlﬂes ~

.~ the OSPAR Commission, is currently making this entire 7 " : Because they. mature slowly
area part of its network of marine protected areas, S S J ’ and r‘produce infrequently, they -
which would establish an important model for other L “ 1 77 NE considered avulnerable species.
high seas regions. 4.¥ e -



Ross Sea

First discovered by the Briti
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C|A tegrity of the Ross Sea may be at stake

“the expansion of commercial fisheries for Antarctic
othfish. This is happening in a time of growing risk
om global warming -

Ross Ice Shelf and red

KRILL (Euphausia spp.) are finger-sized crustaceans - 3 - e
that feed on tiny phytopld ithét g % i i = gest ani history, BLUE WHALE!
. .. | Tl oy SLUEWHALES

under sea ice or bloomj . (Balaenopte Iﬁu&ﬁ&? r ng as 33 meters
They arep N : a g y - - ' and can weigh in excess of 181 metric tons. Industrial.
i our p i £ 4 : y L - whaling in the 20th Century brought them to the verge

' ; - " of extinction. They have been very slow to recover. -
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Pelagos
Sanctuary

~and poshresorts. Further offshore, and_much
less famous, are waters that hold a similar
attraction for the marine mammals of
the Mediterranean. At this site, the strong
northwesterly Mistral winds combine with
narrowing currents to help create highly
productive waters that attract sharks, other fishes
and a diversity of marine mammals.

Bt The Pelagos Sanctuary illustrates the challenges
and potential benefits of protecting ocean
areas, especially on the high seas.

Recognized for its abundance of marine mammals

in 1899 by Prince Albert | of Monaco, it was

a non-governmental organization in Italy that suggested
(Thunnus thynnus) is one of protection for marine mammals in this area in 1990.

the largest of all bony fishes, The Pelagos Sanctuary now comprises both territorial
with some adults reaching 6ver and high seas waters, the latter making it the world’s

3 meters long. This highly migratory first high seas real estate to be protected by an agreement
species is known to traverse among neighboring nations. Once its management

the oceans with great speed provisions are in place and effectively enforced,

and efficiency to feed and breed. the Pelagos Sanctuary will provide refuge for fin, sperm,
Severely overfished for decades, and long-finned pilot whales and Risso’s, striped

the Atlantic bluefin may be destined and short-beaked common dolphins that visit its waters.
for extlnctlon if we don a

The ATLANTIC BLUEFIN TUNA

* unprotected. Progress made to date within the Pelagos
Sanctuary provides hope that these species can also
receive the protection they deserve.

SHORT-BEAKED COMMON DOLPHINS
(Delphinus delphis) were so well-known
that their images frequently appeared

on Minoan frescos and pottery dating back
3,500 years. Now the Mediterranean
subpopulation of this dolphin is classified
as Endangered on the IUCN Red List.
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Pacific Rise and at oth drothermal vent - \
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Equipped with specialized vision
for sensing dim light and with

= an unusual ability to tolerate
temperature extremes, the VENT CRAB
(Bythagraea thermydron) is a top
predator at the Bast Pacific Rise
hydrothermal vents. This bizarre,
ghosﬂy white crab feeds on tubeworms,
mussels and clams at the vents.
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yet much less famous. Located épproximately

800 kilome_ters east of Australia, it sank

into the Pacific Ocean long before humans

evolved. In the northern section of Zealandia
- Iies‘a 1.5 million square kilometer section i

known as the Lord Howe Rise. : o
From the depths of this site, a mountain rises above
the sea surface to form Lord Howe Island, which is
a terrestrial conservation hotspot, a World Heritage Site
and is surrounded by shallow waters with more than
100 species found nowhere else on_Earth. Further west,
and far less-explored, lies a large submerged portion
of the Lord Howe Rise, whieh is a high seas biodiversity
hotspot. Recent expeditions have found hundreds

ol of species of sponges, crabs, sea urchins, sea stars,
and octopuses, many of them new to science and quite
possibly occurring nowhere else.

-

= Much of this Rise is a plateau studded with volcanic
seamounts. Fishes such as orange roughy are attracted
to seamounts to feed or to breed. Unfortunately,
in many places this has become a fatal attraction:
large offshore fishing trawlers dragging nets through
‘aggregations of breeding orange roughy continue
to deplete the population of this especially vulnerable
species. Whether seamount fishes on the Lord Howe
Rise escape this fate hing‘e{gn its adequate protection.

-~
DUMBO OCTOPUSES (Grimpo-
teuthis spp.) are deep-sea
bottom-dwellers reminiscent
of one of Walt Disney's most
beloved characters. Some of
the species are pink and have fins
that are remarkably similar.in size -
and shape to Dumbo’s ears.

-'___u

ORANGE ROUGHY (Hoplostethus atlanticus)
is the fishery trade name for a fish otherwise
known as a “slimehead.” Although th
are exceptionally slow in maturing
and can live for more than a century,
fishermen are exploiting them to feed people
who may not realize they are eating animals
that could be older than their grandparents.
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