Cruise report for  R/V Atlantis Cruise  AT-7-15

Dates

 June 22 – July 15, 2002 (24 Days)

Location 
Gulf of Alaska

Port Call

Kodiak, AK July 3

Principal Investigators

Dr. Thomas Guilderson, Lawrence Livermore National Laboratory, UC. Santa Cruz
925/422-1753

Dr. Randall Keller, Oregon State University  (Chief Scientist, Leg 2)   541/737-2354

Dr. Thomas Shirley, University of Alaska, Fairbanks  907/465-6449

Dr. Bradley Stevens, NMFS, Kodiak
(Chief Scientist, Leg 1)  907/481-1726 

Dr. Amy Baco, WHOI 

GOALS OF THE EXPEDITION 

The goals of this OE expedition are to explore four previously unexplored volcanic seamounts in the Gulf of Alaska (GOA) to characterize their unique biota and habitats, and to determine how these undersea mountains formed.  The deep-sea submersible Alvin will be used at each seamount to collect samples and to develop a photographic inventory of benthic macrofauna during each dive. Comparisons will be made between seamounts, and depth transects will be conducted with the Alvin to examine depth distribution, habitat utilization and community structure of seamount organisms. A full-coverage swath bathymetry map of each seamount will be produced, and various rock exposures will be sampled for age, duration, composition, and distribution of volcanic phases, as well as for microbiological studies.  Reef-building deep-sea corals and sclerosponges will be collected to determine their potential for providing information about climate-ecosystem variability in the GOA, and the reproductive biology of some deep-sea coral samples will be examined.  The genetic structure of deep-sea gorgonian corals will also be studied to determine whether seamount populations are genetically isolated units.  Species distribution and habitat utilization of deep-sea crabs will be examined and live samples will be collected to determine biological characteristics such as species, sex, and reproductive condition.  A ‘gentler’ manipulator claw will be developed and tested on the Alvin to aid in the collection of live crabs.  Observations will be made at various depth ranges where particular crab species are most abundant, to document reproductive or aggregative behaviors, as well as biological interactions with other species.  

Anticipated benefits

Most seamounts in the Gulf of Alaska have never been explored so there is great potential for new discoveries during this expedition.  Because of their isolation, seamounts are known for high levels of endemism.  Not surprisingly, a large percentage of seamount fauna has been found to be endemic in other regions of the world’s oceans.  We anticipate that the GOA seamounts will prove to be as biologically rich as others, and so ultimately the results of this expedition could have profound implications to aid in the protection of seamount fauna in the GOA.  Other benefits of the expedition include gaining a more complete understanding of the geologic history of the GOA, and potentially adding to our current knowledge of historic climate and oceanic conditions of this dynamic region.  Through our work we will also determine the importance of seamounts as essential habitats for unique and likely endemic species.  

Outreach and Education

This expedition provides a wonderful educational opportunity to inform and excite the general public, as well as the scientific community, about unique and unexplored regions of the deep ocean environment.   Outreach and education products will include detailed lesson plans that will target grades 5-12.  Undergraduate and graduate students will benefit through post-cruise presentations by cruise participants at their respective institutions.  An Alaskan native undergraduate student from the University of Alaska will participate in the cruise, as will a K-12 educator.  The student and teacher will assist with the collection of material for the NOAA oceanexplorer.noaa.gov website, through which the general public will be targeted.  A team of professional videographers will be present throughout the cruise with the goal of developing an expedition video that will target a general audience.  


A scheduled port stop in Kodiak, AK, will provide an opportunity for invited students, teachers, fishing and conservation representatives, elected officials, and other invited guests to come aboard the RV Atlantis and view Alvin.  

Additional Participants

Naomi Ward

Sonya Senkowsky

Chad Cohen and Norris Brock

Cruise Plan

Goals and Objectives of Each Research Team

Geology

Crab and other Inverts

Knowledge of the biology of deepwater crab and other invertebrate species is poor, but is essential to obtain before fishing alters them irrevocably. Crab populations at these sites are presently under- or unexploited. Our goals in 2002 are to use the information from a previous exploration of Patton Seamount in 1999 to focus on the biology and habitat use of 5 species of deepwater crabs: the golden king crab, Lithodes aequispinus, the scarlet king crab, L. couesi, the grooved Tanner crab, Chionoecetes tanneri, the triangle Tanner crab, C. angulatus, and the large-clawed spider crab, Macroregonia macrochira.  Particular emphasis would be placed on the biology of Lithodes aequispinus because of its high commercial value and intriguing questions concerning changes in bathymetric distribution with ontogeny. 

Our objectives are to visit the depth range in which crabs (particularly juveniles and mature females) are most abundant, document the habitat characteristics by species, sex, and reproductive condition, observe any reproductive, nocturnal, or aggregative behavior, and biological interactions with other species. Specimens of each crab species will be captured to determine their reproductive status.  Samples of habitat types, and representative organisms from the surrounding benthic community will be collected for examination.  This study should provide basic information on biology, ecology, habitat, and behavior for crab species about which little is currently known. An additional objectives will be to identify other invertebrate and fish species observed on the seamount, and document their depth distribution and community structure. These data could be used for comparison to later surveys on other seamounts.  Because of their uniqueness, seamounts may be good candidates for Marine Protected Areas.  

Specific Objectives and  questions: 

Adult depth range:  Observe and document depth ranges of adult crabs (particularly mature females) principally of L. aequispina and L. couesi,  C. tanneri and C. angulatus.  Determine if males and females occur at similar depth, and if they are segregated by sex.

Habitats and species interactions:  Examine and describe the habitats where each species occurs.  Determine which species are sympatric and whether they occupy the same habitat. 

Juvenile depth range and habitats: Locate juvenile crabs and describe their depth range and habitats/substrates. Collect and examine potential habitats for juveniles, such as: hydroid colonies, coral colonies, and other sessile colonial invertebrates. 

Study reproductive condition of female crabs.   Capture and examine females in order to determine their stage of larval and ovarian development.  Females of some species may be asynchronous spawners, so different crabs may be in different reproductive phases.

Capture and Holding Conditions:  Use a “kinder, gentler” manipulator for capturing crabs with less damage.  Maintain collected crabs in chilled sea water tanks aboard the Atlantis.

Diversity and community structure other species.  We hope to compare the invertebrate communities between the seamounts we visit on this cruise.  Begin to assemble a picture of the biogeography of GOA Seamounts.

Coral

Results

Dives


Seven dives were completed in 7 days; and no days were lost to weather. Ten scientists made 13 dives, plus one Pilot training dive. After the first three dives on Murray Seamount, we determined that it was too shallow to meet our goals of observing Golden king crabs, so the next three dives were made on Patton Seamount.  This caused incomplete sampling of geology and coral on Murray seamount, but another dive was scheduled there for the second leg.  

Crabs and other Inverts


The top of Murray seamount lies at approximately 700 meters depth.  L. couesi, M. macrochira, C. angulatus, Chirostylus sp., Paralomis verillii, and P. multispina were collected there, but no L. aequispina were observed (see Table 1).  For this reason, we moved to Patton Seamount for the next dives.  There, all the above species, plus L. aequispina, Oregonia bifurca, Munida sp., and C. tanneri, were observed and/or captured.   Of these species, all except for  Munida sp. had been captured on Patton Seamount in 1999.  

Table 1.  Crab species captured on each dive.  Abbreviations are: Ca, C. angulatu; Ch, Chirostylus sp; La, Lithodes aequispinus; Lc, Lithodes couesi; Mm, M. macrochira; Pm, P. multispina; Pv, Paralomis verillii. 
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	Dive
	Ca
	Ch
	La
	Lc
	Mm
	Pm
	Pv
	Grand Total

	3798
	 
	2
	 
	3
	1
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	3
	1
	1
	1
	6

	3800
	 
	
	11
	2
	
	
	
	13
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	2
	1
	
	
	
	3

	3802
	3
	
	
	
	19
	
	2
	24
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	1
	
	
	1

	Grand Total
	3
	2
	13
	9
	22
	1
	3
	53

	
	
	
	
	
	
	
	
	



Our major goal had been to locate and describe the habitat of juvenile of La (see table 1 for abbreviations) and Lc.  This did not become apparent until dive 3801 on Patton Seamount.  On that dive, we observed that juveniles of Lc occurred from 550 to 900 m, but that La only occurred in a narrow band from 583 to 623 m.  Virtually all juvenile lithodes occurred either on solid rock on or cobble and boulders.  They were rarely observed on sand/gravel bottom.  Yellow crinoids were abundant from 583 m to the top of Patton Seamount (<300 m), and no juvenile La were observed amoug them in those depth zones.  


The pattern of zonation that appears is that the largest specimens of La occur on rock pinnacles from 250-400 m.  Juveniles apparently settle in the deeper water below 600 m. The presence of dense fields of crinoids between 400 and 600 m probably prevents successful settlement of juvenile king crabs in their depth zone.  Crabs probably have to grow to a size at which they are no longer vulnerable to crinoid predation before they can navigate their way back upslope to shallower depths.  Lc remain at deeper depths as adults, perhaps due to competition from the much larger La. 


Of particular interest to us were the spider crabs, Mm.  Their biology is virtually unknown, yet they are fairly abundant below 1000 m, and the only brachyuran at those depths.  We captured 22 specimens either with Alvin’s manipulators, or using a baited trap on the elevator.   Most did not survive the trip to the surface, despite being placed in a tank of chilled seawater.  Many females were dissected for examination of ovaries.  Ovary conditions varied from undeveloped and unspawned, to partly developed and ovigerous, to well developed.  This suggests that spawning is asynchronous in this species.  We hope to collect more specimens on seamounts in the southern Gulf of Alaska for further investigation.  Samples were also provided to Amy Baco (for Tim Shank) for studies of populaton genetics.  This crab species is widespread throughout the North Pacific deep water, so may prove to be an excellent candidate for such research.  


We brought two new tools with us.  A large basket with plastic fingers worked exceptionally well for holding large crabs on Alvin’s science tray, although smaller specimens sometimes washed out or escaped.   The “crabulator”, a set of metal fingers for the starboard manipulator did not work as well as hoped, but provided experience for future design modifications.  We also built a second “trap” that was placed on the elevator, and was used successfuly to capture spider crabs. 


Observations of crabs and other invertebrates were recorded on videotape.  Some species were not present on both Patton and Murray seamounts.  This may be partly the result of depth differences, but some species (eg. The mushroom coral, Anthomastis) were absent even at similar depth zones.  Occasional observations of other species were intriguing. During one dive, Alvin was surrounded by flying squid that zoomed past the sub, and some watched carefully, or followed the movements of Alvin’s manipulators as they captured samples.  Others were seen lying on the substrate.  A detailed examination of the videotapes should provide much more valuable information.

Geology

Corals/Geochemistry

Outreach and Education

Appendix A:
Dive Schedule Plan

	NOAA OE Gulf of Alaska Seamount Expedition 2002
	
	
	
	7/3/02 7:55
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	PLAN A
	Portside is Scientist in charge
	

	
	
	
	
	
	
	
	
	
	
	

	Date
	Dive
	Location
	Lat
	Lon
	Tot Time
	Bot Time
	Depth
	Objective
	Port
	Stbd

	6/20/02
	
	arrive Portland
	
	
	
	
	
	
	
	

	6/21/02
	
	Arrive Astoria, board ship
	
	
	
	
	
	
	
	

	6/22/02
	
	Depart Astoria
	
	
	
	
	
	Safety drill, science mtg
	
	

	6/23/02
	
	In transit
	
	
	
	
	
	Alvin briefings
	
	

	6/24/02
	
	In transit
	
	
	
	
	
	
	
	

	6/25/02
	
	In transit
	
	
	
	
	
	arrive 6-9 pm; 
	
	

	6/26/02
	3797
	Murray Smt
	53 53.47
	148 30.66
	8:29
	4:19
	2763
	rocks only, no crab basket
	Keller
	Stevens

	6/27/02
	3798
	Murray Smt
	53 53.56
	148 31.93
	6:44
	5:45
	1089
	crabs & rocks
	Shirley
	Rowe

	6/28/02
	3799
	Murray Smt
	53 59.54
	148 30.23
	5:56
	4:48
	1358
	crabs & coral
	Guilderson
	Nielsen

	6/29/02
	3800
	Patton Smt
	54 36.0
	120 26.54
	5:42
	5:17
	485
	crabs & coral
	Shirley
	Roark

	6/30/02
	3801
	Patton Smt
	54 33.94
	150 23.03
	7:17
	6:25
	1035
	crabs & Pilot
	Stevens
	Cohen

	7/1/02
	3802
	Patton Smt
	54 31.83
	150 18.21
	5:51
	3:51
	2052
	crab elevator; nat geo
	Heyl
	PIT

	7/2/02
	3803
	Chirikoff Smt
	54 49.51
	152 55.73
	8:38
	5.23
	3222
	rocks & coral
	Keller
	Baco

	7/3/02
	
	Arrive in Kodiak 1000
	
	
	
	
	
	Port Call and PR/Outreach 
	
	

	7/4/02
	
	Depart Kodiak 
	
	
	
	
	
	Transit to Marchand Smt
	
	

	7/5/02
	8
	Marchand
	
	
	
	
	
	
	
	Rowe

	7/6/02
	9
	Murray Smt
	
	
	
	
	
	opportunistic
	Fisk
	

	7/7/02
	
	Transit
	
	
	
	
	
	
	
	

	7/8/02
	10
	Campbell Smt
	
	
	
	
	
	
	Shirley
	

	7/9/02
	11
	Campbell Smt
	
	
	
	
	
	
	
	

	7/10/02
	
	Transit
	
	
	
	
	
	
	
	

	7/11/02
	12
	Warwick Smt 0400
	
	
	
	
	
	
	Russo
	

	7/12/02
	13
	Warwick Smt
	
	
	
	
	
	
	Fisk
	Shirley

	7/13/02
	14
	Warwick Smt, depart 1800
	
	
	
	
	
	
	
	Russo

	7/14/02
	
	Transit
	
	
	
	
	
	
	
	

	7/15/02
	
	Arrive in Astoria 0500
	
	
	
	
	
	
	
	


Appendix B:

Daily Dive Plans and Results

Dive plan for 
Alvin Dive #
3797






Date 
6/26/02
Wednesday






Time
Start Dive
8:00







End Dive
17:00






Location
Murray Seamount









Depth (m)
Lat deg
Lat min
Lon deg
Lon min



Start Position
2700 m

53
53.63
148
30.38



End Position
2190 m

53
54.38
148
30.71



Distance
naut. Mi.
0.785







Heading (true)
346






Personnel
Pilot
Bruce







Port Observer
Randy Keller

Lead Scientist





Stbd Observer
Brad Stevens

Scientist




Objectives
"Exploration, bottom to top if possible"








Collect rocks in sample basket








Look for crab species present








Look for coral; collect if possible








Other inverts








Push cores at deepest point








Water sample at deepest point

Special Equipment









Rock Basket








wood Biobox








Push cores








Niskin bottle (1)







Samples collected









8 rocks








3 sediment cores








1 sponge








several corals







Sample data



Zulu
m









Time
Depth
X
Y


Sediment core 1
left outside

19:15
2727
5064
6750


Coral 1
"white, branched, 2 pieces"
19:45
2680




Sediment core 2,3 left inside, right inside
21:17
2388
5004
7522


coral 2
"pipe cleaner, large"

22:24
2254
4776
7957


coral skeleton



23:06
2188
4705
8118


Dive plan for 
Alvin Dive #
3798





Date 
6/27/02
Thursday





Time
Start Dive
8:00






End Dive
0:00





Location
Murray Seamount






Depth (m)  
Lat deg
Lat min
Lon deg
Lon min


Start Position
1094

53
56.00
148
32.50


End Position
670

53
57.10
148
33.00


Distance
naut. Mi.






Personnel
Pilot


Phil Forte







Port Observer

Tom Shirley

Lead Scientist





Stbd Observer

Mike Rowe

Scientist



Objectives


Collect crabs in basket

Crab basket





Collect rocks in  basket

Smaller basket





Collect corals







Push cores at deepest point







Water samples at deepest point






Special Equipment








Crab basket







"Crabulator fingers"


Small rock basket







Coral box







Push cores







Niskin bottles (5)






Samples collected


Number   Zulu time
Depth
X
Y

Scarlet king crab

Lithodes couesi

3





red pinchbug

Chirostylus sp.

2

760



spider crabs

Macroregonia macrochira
1





Sediment cores




3
2035
936
2656
12308

Niskin water samples




5
2156
718




Dive plan for 
Alvin Dive #
3799




Date 
6/28/02
Friday




Time
Start Dive
8:00





End Dive
17:00




Location
Murray Seamount
 





Depth (m)
Lat deg
Lat min
Lon deg
Lon min

Start Position
~1400m
53
59.58
148
30.48

End Position
~650
53
58.83
148
30.48

Distance
naut. Mi.





Personnel
Pilot
Pat





Port Observer
Tom Guilderson





Stbd Observer
Julie Nielsen




Objectives
Main coral collection dive on Murray






video archive factors determining crab distribution:






 substrate, depth, coral cover, etc


niskins and pushcores where possible






collect crabs





Special Equipment







Coral/Rock box






Push cores






Niskin bottles (5)





Samples collected







Scarlet king crab

Lithodes couesi

3








Paralomis verillii

1








Paralomis multispina
1





spider crabs

Macroregonia macrochira
1





Kamchatka coral

Paragorgia arborea
1





Bamboo coral




3





Antipatharian coral



several





basket stars

Gorgonocephalus sp
dozens





Dive plan for 
Alvin Dive #
3800




Date 
6/29/02
Saturday




Time
Start Dive
7:55





End Dive
13:22




Location
Patton Seamount
 





Depth (m)
Lat deg
Lat min
Lon deg
Lon min

Start Position
484
54
36.00
150
27.00

End Position
274
54
35.00
150
27.00

Distance
naut. Mi.
1





Bearing





Personnel
Pilot
Bruce Strickrott





Port Observer
Tom Shirley





Stbd Observer
Brendan Roark




Objectives
Golden king crabs + juvenile






Collect corals






niskins and pushcores where possible





Special Equipment







Crab basket






Coral/Rock box






Push cores






Niskin bottles (5)






Crabulator





Samples collected







1 mating pair of Lithodes couesi






1 mating pair of Lithodes aequispinus






9 additional male Lithodes aequispinus






6 samples of soft coral
for Amy Baco





5 Niskin bottles






1 bamboo coral






1 Brisingid starfish





Dive plan for 
Alvin Dive #
3801




Date 
6/30/02
Sunday




Time
Start Dive
8:00





End Dive
16:00




Location
Patton Seamount
 





Depth (m)
Lat deg
Lat min
Lon deg
Lon min

Start Position
1023
54
33.85
150
23.10

End Position
325
54
33.90
150
25.60

Distance
Range
0.85
n. mi.




Bearing
270
TRUE



Personnel
Pilot
Phil





Port Observer
Brad Stevens





Stbd Observer
Chad Cohen




Objectives







Golden king crabs and juveniles






Collect corals






niskins and pushcores where possible






Live broadcast from the bottom





Special Equipment







Crab basket






Coral/Rock box






Push cores






Niskin bottles (5)






Crabulator





Samples collected







L. aequispina
"2, grasping"





L. couesi
1





Coral samples
5





Water samples
3




Dive plan for 
Alvin Dive #
3802




Date 
7/1/02
Monday




Time
Start Dive
8:00





End Dive
0:00




Location
Patton Seamount
 





Depth (m)
Lat deg
Lat min
Lon deg
Lon min

Start Position
1700
54
31.69
150
18.17

End Position






Distance
Range
0.85
n. mi.




Bearing
270
TRUE



Personnel
Pilot
Pat Hickey





Port Observer
Taylor Heyl





Stbd Observer
PIT - Anthony Berry




Objectives
Locate crab elevator 






Golden king crabs + juveniles






Collect mature females if possible






Collect corals






niskins and pushcores where possible






Go deep or go home





Special Equipment







Crab basket






Coral/Rock box






Push cores






Niskin bottles (5)






Crabulator





Collections
Located crab elevator and released to surface with 14 crabs


2 push core samples


2 niskin water samples


6 coral samples


2 Paralomis verillii


22 C ang macroregonia

