Oregon
Coastal Master Naturalists

Part 1: Onshore (Rocky & sandy shores,
Headlands & sea stacks)

Part 2: Offshore (Shallow subtidal to deep sea)
Part 3: Coastal Forests, Streams, & Estuaries
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Physical Attributes

Penetration of Light Photosynthesis

g o
et

Oxygen released
to environment

Visible
light

Depth

10

20

30

40 1317

50 164 7

60 197 7

70 2307

Castro and Huber, 2007



Physical Attributes

Particulate Organic Matter

SUSPENSION FEEDING DEPOSIT FEEDING
Feeding on particulate organic matter suspended in the water Feeding on particulate organic
matter that settles on the bottom

Filter feeding
Suspension feeding in
which water is actively
pumped or filtering
structures are swept
through the water

Passive
suspension feeding

%7 No active pumping of water,
but use of cilia and mucus
to move particles to mouth

Castro and Huber, 2007




Major Categories of Organisms

Benthos — associated with sea floor

Nekton — active swimmers associated with water column

Plankton — passive floaters or weak swimmers associated
with water column

Phytoplankton Zooplankton

> | + Pelagic

Nekton - -. -

ol e

Castro and Huber, 2007




Sampling Communities

Castro and Huber, 2007



Cnidarians

Sea pen Ptilosarcus

Sea fan Swiftia

Sea anemones

Urticina spp.
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Soft coral Zooantds
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Echinoderms

Sea star Mediaster

Sea star Henricia
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Echinoderms

Sea star Solaster spp.
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Sea star Patiria
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Echinoderms

Crinoids Basket stars

e

Sand dollars

.
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Fishes
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Fishes

— Albacore tuna
— Sable fish

— Whiting

— Hake

Nekton

i

Longline

Trawls

Surface

Bottom

Bottom

Castro and Huber, 2007
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Vampire squid

Cephalopods

OCA mural
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Whales

Baleen Whales —
Mega Filter-feeders

Toothed whales & otters

BALEEN PLATE MOUTH OPEN, WATER IN MOUTH CLOSED, WATER OUT

Baleen

Upper jawbone
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Blue whale

Castro and Huber, 2007
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Into the Deep

Deep-sea anglerfish

Highly mobile
scavengers &
(Gigantacgg (r:nmacronema) p " ca r n iVO re s

Deep-sea devilfish '\ : !

Deep-sea bristlemouth
(Gonostoma bathyphilum)
20 cm

Rapidly appear at bait
stations

Attached male

Swallower
(Saccopharynx ampullaceus)
Female deep-sea anglerfish 160 cm
with attached male
(Cryptopsaras couesi)

45 cm

Gulper
(Eurypharynx pelecanoides)

Castro and Huber, 2007
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* Principal food supply

— Seaweeds
— Phytoplankton
— Terrestrial plants http://echinoblog.blogs
pot.com/2009/12/echin
* Logs oderm-christmas-tree-

antarctic.html,
(accessed on 8-25-10)

http://www.search.com/ref
erence/Sea urchin,
(accessed on 8-25-10)
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http://www.search.com/reference/Sea_urchin
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* Principal food supply
— Carcasses
* Fish
e Whales!

e Spatially and temporally

8 Bentho-pelagic Coupling: Food Fall

unpredictable

20 cm
Grenadier

(Lionurus carapinus)
45 cm

7 Hagfish
" (Eptatretus stouti)
50 cm

Castro and Huber, 2007

Tripod fish
(Bathypterois viridensis)

P!
(Lycenchelys jordani)
35cm

—

Deep-sea spiny eel
(Notacanthus bonapartei)
20 cm

Brotulid
(Holcomycteronus profundissimus)
30 cm




19
Non-Vent Communities

v,

\J f1-> 2/ 7

Sea fan |

v

Cold-water “corals”: gorgonians, sea
whips, sea fans, hydrocorals, etc. 2
suspension feeders

http://www.calacademy.org/medi
alibrary/blogs/qulfofquinea/?m=2
00902, (accessed on 8-25-10)

Loy
http://www.ipsl.jussieu.fr/~jomce/a
cidification/Lophelia pertusa imag
es.html, (accessed on 8-25-10)

http://scienceblogs.com/photosyn
thesis/index.php?page=2,
accessed on 8-25-10)



http://www.ipsl.jussieu.fr/~jomce/acidification/Lophelia_pertusa_images.html
http://www.ipsl.jussieu.fr/~jomce/acidification/Lophelia_pertusa_images.html
http://www.ipsl.jussieu.fr/~jomce/acidification/Lophelia_pertusa_images.html
http://www.calacademy.org/medialibrary/blogs/gulfofguinea/?m=200902
http://www.calacademy.org/medialibrary/blogs/gulfofguinea/?m=200902
http://www.calacademy.org/medialibrary/blogs/gulfofguinea/?m=200902
http://scienceblogs.com/photosynthesis/index.php?page=2
http://scienceblogs.com/photosynthesis/index.php?page=2
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http://www.oar.noaa.gov/research/2007/ocean_exploration.shtml
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Definition & Physmal Features

* Mountain rising from the
seafloor

— does not reach to the water's
surface

— often formed from extinct
volcanoes

* Usually found rising from a

seafloor of 1’000—4’000 http://www.ridge2000.

org/science/tcs/news/i

meters d e pt h %%,Ogaccessed

e Often occur within deep
sea



http://www.ridge2000.org/science/tcs/news/index.php
http://www.ridge2000.org/science/tcs/news/index.php
http://www.ridge2000.org/science/tcs/news/index.php
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Distribution in Oregon

Juan de Fuca - Gorda Ridges

/i
JUAN DE FUCA /' W
RIDGE Juan de Fuca
Axial Seamount Plate NDth
American
=y ]
%gh Ef;ggmt Plate
Blancao
Fracture
Lone
Pacific
Plate ﬂt&tﬁ}i
GORDA RIDGE OR
0 150 kamn CA
0 50 miles %:% \
= USGS

Topinka LISGESCIAE, 1997, Modfied from: Swanson, etal, maﬁ

3 tectonic plates
— North American plate
— Juan de Fuca plate
— Pacific plate
boundary between last two is

marked by a submarine mountain
chain: Juan de Fuca Ridge

Young volcanoes, lava flows, and
hot springs were discovered in the
1970s

The ocean floor is spreading apart
and forming new ocean crust along
this valley or "rift"

Magma from the Earth's interior is
injected into the ridge and erupted
at its top
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Axial Seamount

* Submarine volcano roughly 480 km west Axial Seamount I
of Cannon Beach e . DS

 Jtrises 700 m above the mean level of
the central Juan de Fuca

* Its summit contains a rectangular-
shaped caldera that lies between two rift
zones.

* Following the discovery of hydrothermal
venting north of the caldera in 1983, a
concentrated mapping and sampling
effort was made in the mid-late 1980s.

http://oceanunited.net/Ocean/index.hp?option:com,
accessed on 8-25-10

* Hydrothermal vents colonized with
biological communities are located near
the caldera fault or along the rift zones.

http://www.mbari.org/volcani
sm/Ridge/R-
Hydrothermal.htm,
(accessed on 8-25-10)

htto://lauerupntions.bloaspot.com/2010 05 01 archive.html!. (accessed on 8-25-10)


http://www.mbari.org/volcanism/Ridge/R-Hydrothermal.htm
http://www.mbari.org/volcanism/Ridge/R-Hydrothermal.htm
http://www.mbari.org/volcanism/Ridge/R-Hydrothermal.htm
http://www.mbari.org/volcanism/Ridge/R-Hydrothermal.htm
http://oceanunited.net/Ocean/index.php?option=com
http://laueruptions.blogspot.com/2010_05_01_archive.html
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Physical Features

Axial Volcano is the site of NeMO (New Millennium
Observatory) and the near real-time vent monitoring
system NeMO Net.

NeMO

— is a multi-year research effort (1998-present)

— involves a time-series of in situ observations at the
eruption and venting sites

In January of 1998, SOSUS detected an eruption on
Axial which was studied on an event response cruise in
February 1998 and subsequent NeMO cruises.

http://www.pmel.noaa.gov/vents/geology/axial.html



http://www.pmel.noaa.gov/vents/nemo/
http://www.pmel.noaa.gov/vents/nemo/realtime/
http://www.pmel.noaa.gov/vents/nemo/realtime/
http://www.pmel.noaa.gov/vents/nemo/realtime/
http://www.pmel.noaa.gov/vents/geology/axial.html
http://www.pmel.noaa.gov/vents/geology/axial.html
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 Complex sulfide mounds
— Godzilla on San de Fuca Ridge

Physical Features

Black smokers
— 350-400°C
White smokers
— 100-300°C

(45 m before collapse)

Sulfide

mineral buildup

Black “smoke”
(sulfide mineral
particles)

‘o Sulfide minerall':
53\ buildup

Castro and Huber, 2007
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Physical Features

Chemosynthetic Food Chain

Carnivores

* Chemoautotrophic

bacteria as primary P f o ‘

prOduce rs \ I‘{:l'}'x::{ SULFIDE
* Chemical energy GeEm ‘
rather than solar e
energy -
. SOLAR ENERGY HYDROTHERMAL ENERGY
* Entire food web & PHOTOSYNTHESIS &CHEMOSYNTHES_IS
5 4" .
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http://www.infolizer.com/?title=chemosynthesis+hydrothermal+vents
http://www.infolizer.com/?title=chemosynthesis+hydrothermal+vents
http://www.infolizer.com/?title=chemosynthesis+hydrothermal+vents
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https://copepodo.wordpres

s.com/2010/04/30/un-
hogar-para-symbion/,

(accessed on 8-25-10)

Major Organisms

New Phvla.... On lobster lips, etc.

(M

7 Beclor

© BIODIDAC, Stritch

http://copepodo.wordpre

ss.com/2010/04/30/un-

hogar-para-symbion/,

(accessed on 8-25-10)

http://www.marlin.ac.uk/generalbiology.

php?speciesID=3892, (accessed on 8-

25-10)



http://copepodo.wordpress.com/2010/04/30/un-hogar-para-symbion/
http://copepodo.wordpress.com/2010/04/30/un-hogar-para-symbion/
http://copepodo.wordpress.com/2010/04/30/un-hogar-para-symbion/
http://copepodo.wordpress.com/2010/04/30/un-hogar-para-symbion/
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http://copepodo.wordpress.com/2010/04/30/un-hogar-para-symbion/
http://copepodo.wordpress.com/2010/04/30/un-hogar-para-symbion/
http://copepodo.wordpress.com/2010/04/30/un-hogar-para-symbion/
http://www.marlin.ac.uk/generalbiology.php?speciesID=3892
http://www.marlin.ac.uk/generalbiology.php?speciesID=3892
https://copepodo.wordpress.com/2010/04/30/un-hogar-para-symbion/
https://copepodo.wordpress.com/2010/04/30/un-hogar-para-symbion/
https://copepodo.wordpress.com/2010/04/30/un-hogar-para-symbion/
https://copepodo.wordpress.com/2010/04/30/un-hogar-para-symbion/
https://copepodo.wordpress.com/2010/04/30/un-hogar-para-symbion/
https://copepodo.wordpress.com/2010/04/30/un-hogar-para-symbion/
https://copepodo.wordpress.com/2010/04/30/un-hogar-para-symbion/
https://copepodo.wordpress.com/2010/04/30/un-hogar-para-symbion/
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Chemotrophic Food Web

 Chemosynthetic bacteria
* Invertebrates with internal
symbiotic bacteria
Hydrothermal vent  jiccoiecstonsinorpanstornspac

(accessed on 8-25-10)

worms
b
Mussels ) ( | |
8% www.biology.kenyon.edu/slonc/bio3/s

ymbiosis.html, (accessed on 8-25-10)

— Clams

i
3
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[Animals/Invertebrates/

News/default.cfm,

F o O d W e b (accessed on 8-25-10)

 |nvertebrates & fishes
— Consume bacteria

— Consume animals

http://www.oar.noaa.qo

v/research/2007/ocean
exploration.shtml,

5-10)

»

http://www.marinebio.net/marinescience/04benthon/
dsvents.htm, (accessed on 8-25-10)
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(accessed on 8-2
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http://www.geekologie.com/2007/05/de
ep_sea_creatures.php, accessed on
8-25-10)

http://www.marshallsystem.com/ecology.ht
m, (accessed on 8-25-10)



http://www.oar.noaa.gov/research/2007/ocean_exploration.shtml
http://www.oar.noaa.gov/research/2007/ocean_exploration.shtml
http://www.oar.noaa.gov/research/2007/ocean_exploration.shtml
http://nationalzoo.si.edu/Animals/Invertebrates/News/default.cfm
http://nationalzoo.si.edu/Animals/Invertebrates/News/default.cfm
http://nationalzoo.si.edu/Animals/Invertebrates/News/default.cfm
http://www.marshallsystem.com/ecology.htm
http://www.marshallsystem.com/ecology.htm
http://www.marinebio.net/marinescience/04benthon/dsvents.htm
http://www.marinebio.net/marinescience/04benthon/dsvents.htm
http://www.geekologie.com/2007/05/deep_sea_creatures.php
http://www.geekologie.com/2007/05/deep_sea_creatures.php
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Comparison

Vent Fauna

Annelids

— Giant tube worms
— Other segmented worms
Molluscs

— Mussels

— Clams

— Snails
Arthropods

— Crabs

— Shrimp

— etc.

Non-Vent Fauna

Echinoderms
— Sea stars
— Brittle stars
— Sea cucumbers
— Sea urchins
— Seallilies
Cnidarians
— Sea anemones
— Hydrocorals
— Sea pens & whips
Sponges
— Glass sponges (hexactinellid species)
Arthropods
— Giant amphipods & isopods



on 8-25-10)


http://www.whoi.edu/oceanus/viewImage.do?id=5131&aid=2420
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CMNP 2009 Part 2:  Offshore, Cynthia Trowbridge

Slide numbers with comments:

17. Deep sea cidaroid urchins, some deep sea urchin consume seaweeds that have floated down from surface waters and are decaying

18. Ossidax worms that live on whale bones from whale falls in the deep 

19. White-Lophelia pertusa, cold water coral, and sea fans

23. Pillow lava formations from underwater volcanic activity

29. Regular octopus and dumbo octopus, yeti lobster, crab on tubeworms and mussels, shrimp surrounding hydrothermal vents 
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