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INTRODUCTION

Goals of the Expedition

The goals of Gulf of Alaska Seamount Expedition 2004 were to explore five previously unexplored volcanic seamounts in the northeastern Gulf of Alaska (GOA), to determine their geologic origins and chronology, and to study the deep sea corals on the seamounts and the fauna associated with them.  Secondary goals were to examine the sponge communities associated with the corals, and to investigate the genomics of bacteria associated with corals and their inhabitants.   The deep-sea submersible Alvin was used at each seamount to collect samples and to develop a photographic inventory of the macrofauna. Submersible collections were augmented with a variety of baited pots and traps positioned on the seamounts to the transect depths by means of the WHOI ‘Elevator’ the previous evening.  The elevator is a platform fitted with an acoustic transmitter and receiver; location and recovery of the elevator was determined via acoustic telemetry.  Comparisons were made between video transects and collections from the different depths on each seamount and between seamounts. Hydrographic measurements were collected on each seamount with CTD (conductivity, temperature, depth, transmissivity, oxygen) casts to a minimum of 3000 m depth; additional hydrographic measurements were recorded by a CTD attached to the Alvin.    

Basaltic rock exposures were sampled for age, duration, composition, and distribution of volcanic phases, and additionally for microbiological studies.  A detailed bathymetry map was made of each seamount with multibeam mapping using the SeaBeam.  Additional mapping of the seafloor and non-target seamounts was conducted during transits between seamounts.  
Anticipated benefits

     Only six seamounts in the Gulf of Alaska have been previously explored: five in the OE Gulf of Alaska Expedition in 2002 (one of those, Patton Seamount, had also been explored in 1999), and another deep seamount near the Aleutian Trench studied earlier this year by two current P.I.’s (Drs. Baco-Taylor and Keller) using the ROV Jason.  Seamounts in other oceans have high levels of endemism, so the potential for discovery of new life forms and ecological relationships is high.  We anticipate the discovery of many new species and range extensions. The mapping and geologic studies will add to our knowledge of the geologic history of the GOA, possibly aiding in the understanding of historic climate and oceanic conditions of the region.  Our studies could have profound implications in understanding seamount geology and ecology and assist in the wise stewardship of seamount resources and fauna.  
Education and Outreach


Our expedition provided a superb educational experience on many different levels.  Three lesson plans were developed for Grades 5-6, 7-8 and 9-12, respectively. The cruise received signature coverage on the NOAA Ocean Explorer Web site (oceanexplorer.noaa.gov) through NOAA’s Office of Ocean Exploration; the web site included pre-cruise background essays, at sea logs and essays, and post cruise summaries have been developed.  A Profession Development Institute was held at the Alaska Science Center, Seward, Alaska and interacted with scientists on the RV Atlantis and the DSV Alvin.  Five satellite phone calls were conducted during the cruise to 4 different schools or institutes.  Cary DeLauder, a UCAP Science Teacher, joined the cruise as an Educator at Sea.  A MATE Intern (Shibonu Okano) participated in the cruise, assisting with multibeam data acquisition and processing.  Sea Grant Fellow Nicolas Alvarado participated in the cruise as the OE data manager.  Nine university students from six institutions, including 5 graduate students, 2 undergraduates and 2 recently graduated baccalaurates participated in the cruise.  Of the 31 seats filled by scientists in the Alvin sub during the 17 dives of the cruise, 14 were occupied by new divers.  Numerous articles have been published or submitted.  A media event was conducted in Astoria, Oregon, for newspaper, radio and television coverage and for local educators.
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Figure 1. Map of Gulf of Alaska depicting the five seamounts investigated during         the Gulf of Alaska Seamount Expedition 2004: Denson, Dickins, Welker, Pratt and Giacomini. 
GOALS AND OBJECTIVES OF EACH RESEARCH TEAM
Geology and Rock Microbiology

Dr. Randall Keller, Oregon State University

Our goals were to understand the volcanic and tectonic histories of seamounts in the Kodiak-Bowie chain in the Gulf of Alaska, and thus expand our knowledge of the geologic history of the Gulf. In order to understand how the Gulf of Alaska seamounts formed and for how long they were volcanically active, we mapped and sampled rocks from five previously unexplored seamounts (Figure 1). Our approach was to create a full-coverage swath bathymetry map of each seamount and its surroundings and collect rock samples along vertical transects through the maximum possible depth intervals. 


We created multibeam maps of all five seamounts (Appendix F), and will use these maps to interpret their geologic histories, including type and volume of volcanic eruptions, subsequent slope failures, and influence of seamounts on the morphology of the surrounding seafloor. 


Geologists participated in 8 of the dives, and at least one good rock sample was recovered on 16 of the 17 dives (Appendices A, B). Glacial erratics and manganese crusts were a problem on all of the seamounts except Dickins. On four dives rocks were also collected for microbiological studies. We found excellent exposures of basaltic lava flows in the lower parts of each of the seamounts, often in the form of walls or ridges of pillow basalts. On the upper portions of the seamounts we found, in addition to pillows, hyaloclastites and what appear to be differentiated alkaline volcanic rocks. The hyaloclastites likely formed as the result of shallower water depths (lower confining pressures) and perhaps higher volatile contents. The presence of alkaline rocks is consistent observations from many other seamounts and ocean islands, where small-volume differentiated lavas erupt during the later stages of volcanic activity. 


Our laboratory analyses will include argon dating to determine the ages of the volcanic eruptions and major and trace element compositions to determine the sources and genetic relationships of the lavas within each seamount and between seamounts. Laboratory analyses of lava crystallization microtextures will help us determine lava flow dynamics and cooling histories. Microbial studies of the basalts will include searching for textural indications of microbial activity and laboratory analysis for DNA. 

Table of Rock Recovery

Dive
Seamount
Rocks
Lithologies
4026
Denson
3
2 basalts, 1 Mn-oxide crust

4027
Denson
6
basalts

4028
Dickins
3
2 basalts, 1 glacial erratic

4029
Dickins
5
basalts

4030
Dickins
5
basalts

4031
Dickins
2
basalts

4032
Welker
4
1 basalt, 1 hyaloclastite, 2 glacial erratics

4033
Welker
7
5 basalts, 2 glacial erratics

4034
Welker
6
basalts

4035
Welker
4
2 basalts, 1 Mn-oxide crust, 1 glacial erratic

4036
Pratt
7
basalts

4037
Pratt
7
glacial erratics

4038
Pratt
10
6 basalts, 3 glacial erratics, 1 Mn-oxide crust

4039
Pratt
5
4 basalts, 1 hyaloclastite

4040
Giacomini
5
3 basalts, 2 glacial erratics

4041 
Giacomini
3
1 basalt, 2 sedimentary rocks

4042 
Giacomini
6
1 basalt, 5 glacial erratics

All samples are curated at the Northwest Core Repository, College of Oceanic and Atmospheric Sciences, Oregon State University

Distribution of Deep-Sea Corals in the Gulf of Alaska
PI:  Dr. Amy Baco-Taylor, WHOI
Seamounts represent a unique deep-sea environment, providing benthic habitat in otherwise pelagic realms. Distance, physical oceanography, and life history strategies of seamount fauna conspire to make seamounts and therefore seamount fauna very isolated.  Seamounts around the world are currently threatened by destructive fishery practices (e.g. trawling and long-lining), emphasizing the need for greater exploration and understanding of the largely uncharacterized fauna of these natural laboratories. The linear arrangement of the Gulf of Alaska (GOA) seamounts and their age structure make them an ideal location to examine dispersal in the marine environment.  In addition, the seamount fauna of the Gulf of Alaska remain largely uncharacterized. 


The goal of our study was to document the corals present on these seamounts and to compare species composition, abundance and diversity between seamounts.  We were also interested in how these factors change with depth on the seamounts.  To address these questions, we conducted both vertical and horizontal transects on each seamount.  Horizontal transects were conducted at each of 3 depths, 700 m, 1700 m, and 2700 m.  We collected voucher specimens of as many coral species as possible on each seamount as well as other dominant invertebrates including sponges and echinoderms, to aid in identifications of corals and other invertebrates observed on the transects.  CTD data were also collected on CTD casts and on the submersible and will be compared to coral distribution data.


We successfully completed 17 or the 18 planned dives, including 23 of the 24 planned horizontal transects.  Over 140 coral specimens were collected and all specimens were preserved for taxonomic identification by the Smithsonian as well as for future genetic and/or reproductive studies (other invertebrates were processed by other groups; G.P. Schmahl – sponges, other inverts T.C. Shirley). Overall Primnoids, Paragorgids, Isidids and Antipatharians were the most abundant groups.  Only 1 species of scleractinian was observed and collected.  Corals were most abundant on the shallowest depths of each seamount, with Paragorgids and Isidids being the dominant families.  Along the 2700m transects, Primnoids were the dominant family.  The 1700m depth zone had the fewest corals and low diversity.  Antipatharians and Primnoids were the most commonly observed families at this depth. Many of the species collected appear to overlap with those collected on the 2002 GOA cruise on the central seamount chain, however the 2002 seamounts were not sampled comprehensively for corals, so a complete comparison can not be made.  

There are likely to be at least a few species new to science among our collections.  We collected 1 specimen of Chrysogorgid that may be new.  This is the only collection of this family from either the 2002 or 2004 cruise.  We also collected several species of Paragorgiids, at least 1-2 of which may be new species.  Finally, we extended the northern edge of the range for the family Coralliidae from Patton Seamount (collected on the 2002 cruise) to Pratt Seamount.  Further counts of new species and range extensions will likely arise with further taxonomic identifications of the specimens.


The following families/higher taxa were collected:

Subclass Octocorallia:

    -ORDER GORGONACEA
Anthomastidae

Chrysogorgiidae

Coralliidae

Ellisellidae?

Isididae

Nidalliidae

Paragorgiidae

Paramuricidae?

Primnoidae

2 Yet-to-be identified Families

   -ORDER PENNATULACEA

1 sea pen

Subclass Hexacorallia

   -ORDER ZOANTHIDEA

2 species

   -ORDER SCLERACTINIA


1 species

Subclass Ceriantipatharia

   -ORDER ANTIPATHARIA


multiple genera/species

Bamboo Corals and Sponges
PI: Peter Etnoyer, Marine Conservation Biology Institute

G. P. Schmahl, Flower Garden Banks National Marine Sanctuary
Objectives for this cruise included the collection, preservation and documentation of Bamboo corals (Family Isididae) in the Northeast Pacific, and the documentation of bamboo coral-associated fauna. Further objectives included in-situ photo and video documentation of bamboo coral communities, as well as the collection and preservation of deep sea sponges. 

On Alvin dives between the dates of July 28th and August 23rd , 2004 more than 40 tissue samples from bamboo coral colonies were collected, including 30 small clippings and 5 sweeper tentacles. In addition, 6 full colonies were collected including 3 live skeletons, and 3 dead skeletons. These dry samples will be used for carbon dating, biomaterial investigation, and biochemistry, as well as voucher specimens. To maintain the health of the coral community, full colonies were not taken unless others were present in abundance, and then only when a larger colony was nearby. 

All collections were prepared in accordance with the best practices described in the collective document Deep Sea Coral Collection Protocols prepared by the Deep Sea Coral Panel of Experts for NOAA’s Office of Ocean Exploration (2003). Both coral biologists on board were party to this document. Dr. Amy Baco-Taylor prepared and preserved samples, while Peter Etnoyer followed with microphotography of polyps and sclerite preparations. These collections are doubtless some of the most complete to date. For each new coral specimen, the following data was collected:  1) an in situ photograph from one of the ALVIN cameras; 2) a photograph of the fresh collection taken in the laboratory; 3) tissue samples preserved in formalin and 95% ethanol; 4) a dried tissue sample; and 5) microphotographs of preliminary spicule preparations. Corals will be sent to recognized experts in coral taxonomy for identification and verification.

Microphotography will be come available upon verification and review. 

Representatives of the bamboo coral family Isididae were found on every seamount, and representatives of the family were found throughout the range of depths, with the shallowest collection at 720m and the deepest collection at 2778m. Samples were taken from all four genera, including Isidella, Keratoisis, Lepidisis and Acanella. Bioluminescent properties were documented on two separate seamounts in Isidella sp., a species previously unknown to phosphoresce.

One large monotypic stand of Isidella sp. was recorded, with colonies broadly spaced over 1.5 km. A single monotypic stand of white Pargagorgia sp. was also documented. At some sites, specimens of dead bamboo colonies occurred in abundance, suggesting these species are highly susceptible to predation. These dead specimens were often in a state of dissolution, and I hypothesize the mucous layer upon this coral protects these species from the potential impacts of the carbonate compensation depth.  Commensals upon bamboo corals included galatheid crabs and liparid fish, with a single case of predation observed from a medium sized seastar. This sample was later found with isidid sclerites in its gut cavity.

Another objective of this cruise was to provide an initial characterization of the sponge fauna associated with the seamounts of the Gulf of Alaska.  The sponge community of this area is not well known, and there are very few records or descriptions of sponges in the scientific literature.  In addition, sponge taxonomy for deepwater species is incomplete and difficult to assess.  The identification of the common sponges of the seamounts will be an important contribution to the knowledge of this area.

During the course of 17 dives, 34 sponge specimens were collected.  Due to the delicate nature of deepwater sponges, only a few were collected in whole condition.  However, the collection of adequate tissue samples and underwater imagery should allow us to identify many of the species.  Several of the species were collected more than once.  Initial analysis indicates at least 21 different species are included in the collection.  Most of the species collected belong to the class Hexactinellida, commonly known as the glass sponges.  Hexactinellid sponges are the most common sponge group in the deep ocean and are characterized by a siliceous skeleton comprised of components (spicules) with a hexagonal symmetry.  In many of the species, the skeletal framework fuses together to form a continuous structure, much like scaffolding.

For each sponge specimen, the following data was collected:  1) an in situ photograph from one of the ALVIN cameras; 2) a photograph of the fresh collection taken in the laboratory; 3) a tissue sample preserved in 95% ethanol; 4) a dried tissue sample; and 5) microphotographs of preliminary spicule preparations.   Sponges will be sent to recognized experts in hexactinellid taxonomy for identification and verification.  Preliminary identification of collected species includes Farrea occa, a reef building species that has been well documented off the Pacific coast of Canada.  Other documented species include Heterochone calyx, Aphrocallistes vastus and Conorete erectum. 

Observations made during the dives documented the fact that sponges are an obvious and important component of the benthic community of the seamounts of the Gulf of Alaska.  The sites with the most prolific sponge communities were in the shallower depth ranges (700 to 1000 meters).  Two sites, the 700 meter regions of Dickens and Welker seamounts, exhibited particularly abundant sponge faunas.  It was also obvious that sponges provide important habitat for a variety of associated animals, including brittlestars, shrimp, crabs and crinoids.  Much more research is needed to accurately characterize the ecological role of sponges in these deepwater habitats.

Deep Sea Corals as Habitat for Macroinvertebrates in the Gulf of Alaska

Dr. Thomas C. Shirley, University of Alaska Fairbanks (Chief Scientist)

Deep sea corals (DSC) provide structural complexity and habitat for invertebrates and fish in the deep sea, however little is known about their distribution, biology, or the organisms which utilize them for habitat, particularly in the North Pacific. Most studies that have examined corals used remote sampling techniques, i.e., specimens collected in dredge or trawl samples. Densities, spatial relationships, and associated fauna cannot be determined from these remotely collected samples. The continued expansion of commercial fishing has increased concern for these slow growing organisms and those species that utilize them for habitat.  
During a manned submersible investigation of macroinvertebrates on five seamounts in the Gulf of Alaska (GOA) in 2002, we recorded at least 10 species of deep sea corals and many organisms associated with them. Chirostylid crabs were highly selective of the coral species with which they were associated, while basket stars selected contrasting coral species.  Some coral species had sparse epifaunal assemblages, while others had dense assemblages.  The selectivity of macrofaunal species for different corals was the impetus for the current investigation.  The goals of the current study were to compare the macrofaunal assemblages of different coral species at different depths on the same seamount and to compare differences in assemblages between seamounts.  The coral investigators conducting research on this cruise augmented my research substantially by providing identification, distribution and ecology of corals.

We used the DSV Alvin to collect corals and their associated fauna.  A number of sampling techniques were used:  direct collecting of corals and larger organisms using the Alvin hydraulic arms; a framed net with 6 mm mesh was used by the Alvin hydraulic arm to collect entire corals; a large, multi-chambered, slurp gun was used to ‘vacuum’ fauna from corals; smaller slurp guns were used to collect smaller organisms; and several different pots and cages fitted with a variety of baits and luminescent sources were used to trap organisms. The waters within the chambers that housed corals on their way to the surface were sieved through small mesh (0.125 mm) for collection of small organisms.  Also, digital video and single frame, digital cameras were used to collect images of corals and their faunal assemblages.   Replicate transects of 500 m or 200 m lengths were made at depths of 700, 1700 and  2700 m, or the nearest depth afforded by the bathymetry of the seamount on each of four seamounts. Submersible collections were augmented with a variety of baited pots and traps dropped to submersible transect depths by means of the ‘elevator’ the prior evening; the elevator. The elevator is a platform fitted with an acoustic transmitter and receiver; location and recovery of the elevator was determined via acoustic telemetry. Pots on the elevator included a dome-shaped crab trap equipped with an upper, circular entrance; a shrimp trap, fitted with two opposing lateral entrances; and two inverted cone traps with dual entrances (similar to minnow traps) fitted with 0.5 mm mesh.  All traps were baited with cut herring and assorted canned cat food (tuna, catfish and salmon); additionally, all traps were equipped with two luminescent light bars (“biolum sticks”).  The traps were especially effective in collecting larger crustaceans, particularly lithodid and majid crabs, but also collected a large number of shrimp and smaller numbers of mysids, euphausiids, amphipods and isopods.  The traps were ineffective in collecting suspension feeding organisms.

My research group participated in a total of 8 of the 17 Alvin dives, with dives conducted on all seamounts; however, samples were collected for my research on all dives.  A total of more than 300 separate specimen collections resulted from the 17 Alvin dives on 5 seamounts.  Representatives of 12 metazoan phyla and a large number of lower taxa were collected on corals.  Suspension feeding organisms predominated, with Ophiuroidea (brittlestars) and Crustacea (crabs and shrimps) being the most conspicuous.   The chirostylid Gastroptychus  iaspus was perhaps the most conspicuous crab observed on corals; none were collected in traps, lending support to the suggestion that they are suspension feeders.  The basketstar Asteronyx sp. was the the most conspicuous ophiuroid in shallow waters (<900 m depth), but was replaced by other species of ophiuroids at deeper depths. Asteronyx sp. rarely co-occurred with the chirostylid crabs. Crinoids (sea lilies) and anemones were also prevalent, but polychaets (scale worms), possible feeding on mucous or epibiota, were abundant on some corals. Taller corals supported larger associated fauna.  Several predators and possible predators of corals were collected, including sea stars (Asteroidea), sea spiders (Pycnogonida) and nudibranchs (Gastropoda).  Densities of organisms on corals were often high: 656, brittle stars of a single species were counted from a single, small (<1200 cm2), primnoid coral. These high densities must impose energetic constraints on corals by impairing feeding and other physiological processes.
In general, corals provided a complex habitat for a diverse fauna, often with many different taxa occupying the same coral.  Competitive or agonistic interactions between taxa appeared obvious, as sympatry between these species rarely occurred, even at the same depth on the same seamount.  Some coral inhabitants had distinct bathymetric zonation (found only within certain depth ranges), while others were restricted to specific coral species.  Some coral taxa, such as the black corals appeared to have fewer inhabitants, while others (e.g., primnoids and some bamboo) hosted diverse, dense communities.

A number of the taxa collected probably represent undescribed species or significant range extensions, however all await confirmation of identification in post-cruise processing.  I am reasonably confident that we collected additional specimens of an undescribed galatheid crab previously collected from Alaskan seamounts in 2002.  Many of the smaller macrofauna (e.g., pycnogonids and munnid isopods) and the harpacticoid copepods probably contain undescribed species. 

Genomics of Bacteria Associated with Corals

Dr. Naomi Ward and Kevin Penn, The Insitute for Genomic Research (TIGR)
The objectives of the cruise were to collect and characterize bacterial communities associated with deep-sea animals on the seamounts. The collection of corals was intended as the primary focus, to build on data acquired from a small number of coral samples originating from the 2002 Gulf of Alaska Seamount Expedition. These data suggested the presence of bacteria associated with the polyps and mucus of bamboo and black corals. Corals of different species appeared to have characteristic and distinct bacterial populations, and corals of the same species from different seamounts also differed in their associated bacterial flora. In addition, sampling of the adjacent water column suggested that while there was some overlap in bacterial populations due to transient presence of water organisms on the corals, other groups found on the corals were not found in the water and thus may be coral-specific. However, the small sample size did not allow the statistical validity of all these differences to be determined. Consequently, the collection and analysis of multiple individuals of each coral species was a high priority for the 2004 cruise.  Supplementary to the collection of corals was the collection of commensals living on coral for the examination of the bacterial communities associated with these inhabitants. Finally, other macrofauna such as crabs and sponges were sampled for bacterial community studies.
During 17 Alvin dives between August 2 and August 18 2004, we collected samples of 62 coral specimens (22 bamboo, 15 paragorgid, 19 primnoid,  7 black, 23 other), 13 sponge specimens, and 36 water samples.  Seven  commensals (three polychaete worms and four seastars) were collected from various corals.  Other macrofauna collected were five crab stomachs, two different broods of crab eggs and one sample of crab gills. Coral samples were taken during preparation and preservation by Dr. Amy Baco-Taylor and Peter Etnoyer, sponge samples from Dr. G. P. Schmahl, commensal samples from Dr. Tom Shirley, rock biofilm samples from Dr. Randall Keller, or members of their respective groups. Interior rock samples were not taken. Where possible, both polyps and mucus from a given coral individual were collected. Water collected in Niskin bottles by Alvin was also processed, in order to provide background data on bacterial populations in the water column, and determine whether bacteria detected on the corals or other animals were truly animal-specific, or transient residents originating from the water column. On most dives, five water samples were collected at 50-meter depth intervals; we selected at least two of these for processing, typically selecting samples that were taken in close proximity to sampled animals, and/or differed greatly in depth. We also processed larger quantities of water collected by the CTD during casts on two seamounts. All water samples were vacuum-filtered through filters of 1(m and 0.2(m pore size. The retentate was stored frozen on the filters. 
All samples were processed with great care given to excluding environmental contamination or alteration of the original bacterial community composition, due to the extreme sensitivity of the post-cruise processing methods (PCR amplification of universal bacterial genes) used to characterize bacterial populations. Coral, sponge, and commensal samples were handled with ethanol-sterilized forceps. Rock biofilms were harvested with sterile plastic pipette tips. Water filtration equipment components (vacuum manifolds, hoses, buckets) were acid-washed between processing of each water sample.  Equipment used to measure dissolved oxygen immediately post-dive was wiped down with 70% ethanol and the sensor rinsed with sterile liquids between samples. Gloves were worn at all times during manipulation of samples, and cleaning of equipment. All coral specimens were harvested in the cold-room and kept on ice during post-harvesting processing, water samples were immediately removed from the Niskin bottles and stored in the cold room until filtered. All samples were stored at -70C as soon as practicable, and will be shipped on dry ice to maintain low temperature. 

As the bulk of sample processing (DNA extraction, PCR, cloning and sequencing) and analysis will be conducted at TIGR post-cruise, information regarding the composition of the bacterial communities is not yet available. We plan to post a preliminary analysis of a subset of samples on the TIGR website, and then seek additional funding to support a more comprehensive analysis. An additional future goal is to select a small number of samples for construction of genomic DNA libraries and random shotgun sequencing. Information derived from this approach will provide a first glimpse of the metabolic activities of these bacterial populations, allowing us to formulate hypotheses of how the bacteria interact with each other and with their animal host. There is a wide range of possible host-bacterium relationships, from parasitism to mutualism, that remain to be elucidated.

Education and Outreach Summary
Catalina Martinez, Office of Ocean Exploration

NOAA’s Office of Ocean Exploration (OE) works to provide opportunities for teachers, students and the general public to participate in ocean exploration activities through various initiatives associated with NOAA OE funded cruises. Education and outreach activities accomplished or in progress, that are associated with the 2004 Gulf of Alaska Seamount Expedition include the following.  

1. Lesson Plans

Three Lesson Plans were developed through NOAA’s Office of Ocean Exploration that can be accessed via the NOAA Ocean Explorer Web site at oceanexplorer.noaa.gov.

Grades 5-6 (Life Science)

Forests of the Deep Sea

Focus:  Deep-sea coral communities associated with seamounts

In this activity, students will be able to explain at least three ways in which seamounts are important to biological communities, infer at least three ways in which deep-sea corals are important to seamount ecosystems, and explain why many scientists are concerned about the future of seamount ecosystems.

Grades:  7-8 (Life Science)

Architects of Seamount Ecosystems

Focus:  Morphology and ecological function in habitat-forming deep-sea corals

In this activity, students will be able to describe at least three ways in which habitat-forming deep-sea corals benefit other species in deep-sea ecosystems, explain at least three ways in which the physical form of habitat-forming deep-sea corals contributes to their ecological function, and explain how habitat-forming deep-sea corals and their associated ecosystems may be important to humans.  Students will also be able to describe and discuss conservation issues related to habitat-forming deep-sea corals.

Grades:  9-12 (Chemistry/Life Science/Earth Science)

Iron Bugs

Focus:  Influence of microorganisms on geochemical processes

In this activity, students will describe how microbial metabolism may affect the dissolution of igneous rocks, define and explain the function of siderophores, describe at least two ways in which bacteria may utilize iron, and explain why iron availability may limit biological activity even though it is extremely abundant in nature.

2.  NOAA Ocean Explorer Web site coverage

The cruise received signature coverage on the NOAA Ocean Explorer Web site (oceanexplorer.noaa.gov) through NOAA’s Office of Ocean Exploration.  Web materials were coordinated by Jeff Pollack.  This Web coverage included the following.

· Pre-cruise: Background essays, a mission plan, and biographies were written by the cruise participants and posted on the Web site prior to the start of the cruise.

· At-sea: Logs and essays, as well as images, videos, and other multimedia products, were developed by cruise participants as well as Jeff Pollack.  All materials were submitted near-daily through an ftp datapipe on board the Atlantis (SeaNet) and posted on the Web site usually within 24 hrs, except during weekends.  A live link was included on the site called ‘Ask the Scientist’ so that questions could be submitted during the cruise.  Questions and their accompanying answers were posted on the Web site.

· Post cruise: Cruise summaries written by PI’s will be posted on the Web site after the cruise with accompanying images.  The Web site will be finalized through editing at NOAA, and a link will be developed to compile all images and videos for easy access.

3. Professional Development Institutes (PDI) for Educators

A PDI was held at the Alaska SeaLife Center on August 14, 2004, by NOAA OE National Education Coordinator, Paula Keener-Chavis.

14 elementary, middle, and high school educators from throughout Alaska participated in a one-day professional development offering in Learning Ocean Science through Ocean Exploration, a new curriculum developed by NOAA OE, at the Alaska SeaLife Center.  The educators learned first-hand how to conduct lessons related to the NOAA OE Gulf of Alaska Expeditions, and also got to interact with scientists and educators aboard the WHOI R/V Atlantis and the Alvin submersible during the cruise, via a satellite phone call held during the PDI.

4. Satellite phone calls from sea

Five Satellite phone calls were conducted during the cruise as follows.

· August 3rd: UCAP, Providence, Rhode Island 

Carey DeLauder, UCAP Science teacher, originated the call to UCAP from Top Lab at 11:30 am.  Dudley Foster, Alvin Expedition leader, assisted with the call, and Tom Shirley, Amy Baco-Taylor, Naomi Ward and Randy Keller were there to brief the students on dive objectives and to answer questions.   Jeff Pollack, Nic Alvarado and G.P. Schmahl were present to document the call.  Patrick Neumann, Atlantis OS and former UCAP student, also participated in the call.  Catalina Martinez, Jason Chaytor, and Bruce Strickrott, Alvin pilot, answered questions from Alvin.  At UCAP, Maureen Farrell, the science teacher, and Rob DeBlois, UCAP director, were accompanied by three other UCAP employees and about 15-20 students (grades 7-10) for the call.  The Associated Press sent a photographer and writer, as did the Providence Journal Bulletin.

· August 5th: UCAP, Providence, Rhode Island
Catalina Martinez originated the call to UCAP from the ship’s office at 11:00 am.  Peter Etnoyer, Amy Baco-Taylor, Naomi Ward, Carey DeLauder, and Rachel Teasdale were available to answer questions.  Mark Spear and Sean McPeak, from the Alvin crew, also participated in the call.  The call was not patched down to Alvin.  At UCAP, Maureen Farrell, the science teacher, was accompanied by 5 UCAP students (grades 7-10).  

· August 14th: Alaska SeaLife Center, NOAA OE Professional Development Institute for Educators

Catalina Martinez originated the call to the Alaska SeaLife Center from Top Lab at 12:00 pm.  Dudley Foster assisted with the call, and Tom Shirley and Amy Baco-Taylor were present to brief the teachers on dive objectives and to answer questions.  Rachel Teasdale, Naomi Ward and Carey DeLauder were also present to assist with the question and answer period.  Anthony Tarantino, Alvin pilot, Jason Chaytor, and Ed Kelliher, answered questions from Alvin.  At the Alaska SeaLife Center, 14 elementary, middle, and high school educators from throughout AK participated in the call during this one-day Professional Development Institute run by NOAA OE National Education Coordinator, Paula Keener-Chavis.

· August 16th: Wayne Enrichment Center (WEC), Indianapolis, Indiana

Catalina Martinez originated the call to WEC from Top Lab at 11:00 am.  Dudley Foster assisted with the call, and Amy Baco-Taylor, Naomi Ward, and Rachel Teasdale were present to brief students on dive objectives and to answer questions. Carey DeLauder, Nic Alvarado, and Jeff Pollack were there to document the call. Sean McPeak, Pilot-in Training and teacher Donna McPeak’s son, also participated in the call.  Peter Etnoyer, Tom Shirley and Alvin Pilot Anthony Tarantino, answered questions from Alvin.  At WEC, Donna McPeak, special education teacher, was accompanies by 16 students (grades 7-12), 10 teachers and school staff members, a parent, as well as Sean’s sister.  A reporter from a local newspaper was present during the call.   

· August 20th: The Institute of Genomic Research, Rockville, Maryland 

Catalina Martinez initiated the call to TIGR from the ship’s office at 12:30pm.  Tom Shirley briefly explained the cruise objectives to the group, and Amy Baco-Taylor, Peter Etnoyer, Randy Keller, and Rachel Teasedale were present, along with Naomi Ward and Kevin Penn, TIGR scientists, to answer questions.  Dudley Foster answered questions about Alvin.  Carey DeLauder and Nic Alvarado were present to document the call.  At TIGR, Lisa McDonald, TIGR Education Coordinator, was joined by three TIGR Summer Interns, ranging from a high school senior to a college senior, as well as a local high school teacher for the call.  

5. Educator at Sea

Carey DeLauder, UCAP Science Teacher, was invited to join the expedition by Catalina Martinez, NOAA OE Expedition Coordinator.  Ms. DeLauder took the initiative to gain a broad range of experiences during the cruise that included the following.

· Assisting with multibeam data acquisition and editing.

· Documenting and participating in satellite phone calls and other outreach events.  

· Assisting with the compilation of audio recordings for the “Our Ocean World” radio series broadcast on National Public Radio.   

· Assisting with the compilation of video clips from Alvin dives that were used to make a highlight video and still images.  

· Networking with scientists and crew to develop new opportunities for UCAP students.

· Collecting specimens from scientists for use in the classroom to encourage hands-on learning.

· Developing a student-friendly PowerPoint presentation focused on the cruise for use with students and teachers in RI and MA, as well as potential presentations at professional conferences and NOAA OE Professional Development Institutes.

· Assisting Catalina Martinez with many other tasks as requested.

The information and experiences Ms. DeLauder obtained during the cruise will be incorporated into the UCAP curriculum and aligned to the New National Education Standards.  UCAP is also using the NOAA. OE curriculum guide and lesson plans to aid with this alignment and to enhance the curriculum. 

5. Providing opportunity for students

· MATE Intern, Shinobu Okano, was selected to participate in the cruise.  Shinobu participated mainly as part of the Bamboo Coral Team with PI Peter Etnoyer, but she also learned a great deal about multibeam data acquisition and processing, as well as map-making from several of the graduate students and scientists on board.  

· Dean John A. Knauss Sea Grant Fellow, Nicolas Alvarado, participated in the cruise as NOAA OE Data Manager.  Nic also assisted with photodocumenting the cruise with digital video and still images, and helped to compile a video of cruise highlights.
· Nine students participated in the cruise as part of the science parties, and they included two graduate students from Univ. of Alaska Fairbanks, three from Oregon State Univ., two undergraduates and two recently graduated baccalaurates.

6. New Alvin divers

Of the 31 seats filled by scientists in the Alvin sub during this 17-dive cruise, 14 were filled by new divers, mostly graduate students, undergraduates, and recent graduates.

7. Media

· Article published in the Providence Journal Bulletin, Wednesday, August 4, 2004.  Written by Scott Lowe, Journal Environmental Writer after participating in the UCAP satellite phone call on August 3. “Underwater scientists remember their roots: Researchers aboard a submersible vessel in the Gulf of Alaska give a call to students at an alternative middle school in Providence.”

· Media availability in Astoria, OR on August 24, from 10:00 – 11:00.  Media representatives and educators toured the WHOI R/V Atlantis and DSV Alvin, and had the opportunity to interact with the scientists who collaborated on this cruise.
SUMMARY
Five seamounts (Denson, Dickins, Pratt, Welker and Giacomini) in the Gulf of Alaska that had not previously been observed by manned submersible or ROV were thoroughly mapped with multi-beaming and their fauna explored by a scientific party of 25 participating in the 2004 Gulf of Alaska Seamount Expedition.  An estimated 43 coral species and 21 sponge species were collected and identified from 17 dives made by the DSV ALVIN on 5 seamounts.  A large number of coral specimens were processed and packaged and sent the National Museum of Natural History, Smithsonian Institution upon disembarkation.  Faunal assemblages on the corals included species from 12 different phyla and a large number (hundreds) of lesser taxa.  Many of these species represent significant range extensions or records of undescribed species, but await post-cruise processing for identification and clarification. Plasma and tissue samples for genetic and physiological examination were collected from >120 crab specimens belonging to a number of species; tissue samples were collected from >130 shrimp for genetic studies.  Samples of 62 coral specimens (22 bamboo, 15 paragorgid, 19 primnoid, 7 black, 23 other), 13 sponge specimens, and 36 water samples were collected for genomic studies of bacterial communities. 58 basaltic rocks were collected for geological studies and 4 rocks were collected for microbiological studies.  Detailed mapping of the study area resulted in 14081 km2 of seamounts multibeamed, plus 9000 km2 of seafloor mapped while in transit, equaling 23081 km2 of total seafloor mapped.  Education and outreach activities associated with the 2004 Gulf of Alaska Seamount Expedition were extensive, and included an NOAA Ocean Explorer Web site; lesson plans; a Professional Development Institutes (PDI) for Educators; 5 interactive satellite telephone calls to schools or institutes, which included conversations with scientists in situ aboard the Alvin; an Educator at Sea (Carey DeLauder, UCAP Science Teacher); nine undergradute and graduate students, a Dean John A. Knauss Sea Grant Fellow (Nicholas Alvarado), and a MATE Intern (Shinobu Okano) participated in the cruise; and, a media event at the termination of the cruise was held in Astoria, Oregon for public school teachers, newspaper, radio and television reporters.  All aspects of the cruise were well documented, and all dives were designed to be multipurpose and collect data for all participants.  The cruise was a resounding success and will produce a multitude of scientific discoveries.
