CHARACTERISTICS OF THE
DEEP-SEA ENVIRONMENT |




ACCESS - HUMAN-OCCUPIED
VEHICLES (HOVS)

o e .
ALVIN
WOODS HOLE
OCEANOGRAPHC
INSTITUTION s -

Mark Thiessen
National Geographic

Deep Challenger Alvin




ACCESS: REMOTELY
OPERATED VEHICLES
(ROVS)

ROV Jason 2 Jason 2 Control Van



ACCESS: REMOTELY
OPERATED VEHICLES
(ROVS)




ACCESS: AUTONOMOUS
UNDERWATER VEHICLES
(AUVS)

AUV Sentry




ACCESS: HYBRID
ROVS (HROVS)




L1
&
<
L
n
L] E
o2
GE
W
=
LL]
-

ACCESS




ACCESS:
TELEPRESENCE

the ocean LIVE with Dr. Robert Ballard and
his Corps of Expiorers aboard ENV Nautilus

Vehicles on Deck

E. Caribbean Sea,
Montserrat

YOII Q Upload m

FKO008 - Nereus Dive 55 PART Il - Oases
2013 - 21 June

FKO008 - Nereus Dive 058 PART lll - Oases
2013 - 24 June

it Ocea
FKO008 - Nereus Dive 056 PART 1 - Oases

2013 - 22 June

FKO008 - Nereus Dive 061 PART Il - Oases
2013 - 27 June

FKO008 - Nereus Dive 062 PART Il - Oases
2013 - 28 June

FKOO8 - Nereus Dive 55 PART 1 - Oases 2013 - 21 June ;(')(10:&5 ijreus Dive 059 PART Il - Oases
. une

Schmidt Ocean Institute Photos - 66 videos 824 views

FKO008 - Nereus Dive 060 PART Il - Oases
2013 - 26 June

About S Add t At N




SAMPLING

Field campaign supported by NASA and NSF
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Time lapse video by Jolene Mok



DEEP-SEA
PHYSIOGRAPHY

Depth Zonation

» Epipelagic

* Mesopelagic

« Bathypelagic

» Abyssopelagic
« Hadal

L - --

___Epipelagic Zone (The Sunlight Zone) __

Mesopelagic Zone (The Twilight Zone)

Bathypelagic Zone (The Midnight Zone)

Abyssopelagic Zone (The Abyss)

Co
'I(I‘n
Riseenta/

Ocean Basin

Hadal Zone (The Trenches)




DEEP-SEA
PHYSIOGRAPHY

« Mid-ocean ridges
« Subduction zones
* Fracture zones

« Transform faults
« Back-arc basins

« Seamounts

« Abyssal plains

« Canyons

« Shelf and slopes




DEEP-SEA
PHYSIOGRAPHY

Cross-Section

ocean

____.————“"‘

e T3 2 4 ﬂ lithosphere TS *," continental crust =~

magma ; h contiLental
chamber N :’ pa lithoiphere

oltir ! meltin
\\\.,. g

SOV V mel,tmg 1 asthenosphere

NEPTUN e Center for Environmenta
Visualization

Mid-Ocean Ridges
Subduction Zones



DEEP-SEA ot Sorending Rid
ast-Spreading Ridges
PHYSIOGRAPHY Slow-Spreading Ridges

Muller et al. 2008




DEEP-SEA
PHYSIOGRAPHY

Transform Faults /
Fracture Zones

ridge axis

fracture zone (inactive)

e— N e—

ridge axis

Clipperton Transform Fault

-

l‘! “
. g E"":‘.‘w\-":" :v.




DEEP-SEA
PHYSIOGRAPHY

Back-Arc Basin
Spreading Centers

pressure release
melting

“Wet Side”

hydrous flux melting

(a)

pressure release
melting

“Wet Side”

hydrous flux melting

(b)




DEEP-SEA
PHYSIOGRAPHY

Seamounts
Seamount Chains

Guoyots

Kilometers 4
— )
0 Miles 2

200 meter contours

Wikimedia commons

174°0'W 173°58'W




DEEP-SEA
PHYSIOGRAPHY

Abyssal Plain ') :‘ . Abyssal Plain

SEISMICS




DEEP-SEA
ENVIRONMENT

COy in the
atmosphere
is absorbed by
the ocean

'or,ganlc,car'.bc;n : " zooplankton .,
» ———>»  plus oxygen 4.-.—/ :
' _photosynthesis' ° (growthand < . _ -
' e " reproduction) .gra;lng

co, f phytbplat‘pk'toh..

decéying
organisms

© decaying | oy crement

organisms excrement

decaying
_organisms

microbes feed

Q on excrement
and decayed
organisms in
marine snow

depth (meters)

limited food
supports diverse
organisms on
the seafloor

el Y

o

_excrement

globally, phytoplankton

produces 16 gigatons

of carbon on the ocean
surface

feeding |

globally, 3% of the carbon
reaches the deep seafloor

American Scientist




DEEP-SEA
ENVIRONMENT

Water Masses S
Water Column Profiles

salinity

-1000

T

-1500

-2000

T

Depih (m)

-2600

density

=000

T

N

temperature

=300

-4000

§ 2/H M4 HE M8 48




DEEP-SEA
ORGANISMS

Megafauna > 2 cm




DEEP-SEA
ORGANISMS

Macrofauna <2 cm, >250 microns




DEEP-SEA
ORGANISMS

Meiofauna <250 microns, > 42 microns

il ¥
PPN R

i U Hamburg




DEEP-SEA
ORGANISMS

Microorganisms

Protista Archaea Bacteria

P Q/ 7.1
N/ ” . A
\% - " A -
\#—‘\ ‘,’1 . \/ \Jt W .*
- "v ! A \
~a e N

Oceanus A Thurber J Huber




DEEP-SEA
ZOOGEOGRAPHY

| 1. Arctic ] 4. North Atlantic - 7. Cocos Plate - 10. Subantarctic [_ I 13. South Atlantic

|| 2 nortnem Nortn atiantic [l 5. SE Pacific Rigges 8. Nazca Prate [l 1. inaian B 4 ronn Pacific
- 3. Northem North Pacific - 6. New Zealand Kermadec 9. Antarctic I ] 12. West Pacific
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KEY POINTS

 access tothe deep sea has improved in recent decades,
but understanding the ecology of the deep sea requires
expensive ships and technologies

 the deep ocean is complex, with a number of dominant
physiographic features well known and other features still
to be discovered

 adiverse faunainhabits the deep sea, with many species
still undiscovered; this fauna varies from one region to the
other and is generally adapted to food-poor conditions
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