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VIII.
REVIEW OF AGENCY GROUNDFISH RESEARCH, ASSESSMENTS, AND MANAGEMENT IN 2005

A.  Agency Overview

Essentially all groundfish research at the Alaska Fisheries Science Center (AFSC) is conducted within the Resource Assessment and Conservation Engineering (RACE) Division, the Resource Ecology and Fisheries Management (REFM) Division, and the Auke Bay Laboratory (ABL).  The RACE and REFM Divisions are divided along regional or disciplinary lines into a number of tasks and subtasks.  In 2005 a new Division was formed from the North Pacific Observer Program within the REFM Division; this Division has been named the Fisheries Monitoring and Analysis (FMA) Division and is under the leadership of Director Dr. Bill Karp.  A review of pertinent work by these groups during the past year is presented below.  A list of publications pertinent to groundfish and groundfish issues is included in Appendix I.  Yearly lists of publications and reports produced by AFSC scientists are also available on the AFSC website at http://www.afsc.noaa.gov/Publications/yearlylists.htm , where you will also find a link to the searchable AFSC Publications Database.  Lists or organization charts of groundfish staff of these four units are included as Appendices II - V.  

RACE DIVISION


In 2005 the primary activity of the Resource Assessment and Conservation Engineering (RACE) Division continued to be fishery-independent stock assessment surveys of important groundfish species of the northeast Pacific Ocean and Bering Sea.  Regularly scheduled bottom trawl surveys in Alaskan waters include an annual survey of the crab and groundfish resources of the eastern Bering Sea shelf and biennial surveys of the Gulf of Alaska (odd years) and the Aleutian Islands and the upper continental slope of the eastern Bering Sea (even years). 


Two major bottom trawl surveys of groundfish resources were conducted during the summer of 2005 by RACE Groundfish Assessment Program (GAP) scientists on the eastern Bering Sea shelf and upper slope and on the shelf and slope of the Gulf of Alaska.  RACE scientists of the Habitat Research Team (HRT) also continued Groundfish habitat-related research.


RACE scientists of the Habitat Research Team (HRT) continue research on essential habitats of groundfish. Currently, a major focus is on incorporating seabed variables into habitat models.  The team is gearing up for large-scale field experiments beginning summer 2006 to evaluate the efficacy of new and existing sonar technology for acquiring seabed data, and such data in explaining species-habitat relationships.  Effort is greatly enhanced by the recent addition of Mark Amend and Ltjg (NOAA Corps) Jay Lomnicky, bringing expertise in habitat research and acoustic mapping.


The Midwater Assessment and Conservation Engineering (MACE) Program conducted winter echo integration-trawl (EIT) surveys of midwater pollock abundance in the Shumagin-Sanak area in February and around Bogoslof Island in March.  MACE scientists also continued research on development of salmon excluder devices for pollock fisheries.


The AFSC’s new research vessel, the NOAA ship Oscar Dyson, underwent several months of sea trials and was commissioned in its new homeport in Kodiak last May.  Several issues have prevented its full deployment in support of AFSC’s research programs.  Intervessel calibrations are being planned and implemented between the Dyson and the Miller Freeman.


It was another year of retirement for several RACE scientists.  Most notably, Director Gary Stauffer retired at the end of the year after leading the Division for 20 years.  Former Deputy Director Russ Nelson was selected to replace Gary as Director.  Terry Sample retired at the end of August and Eric Brown left in the beginning of October.  Terry and Eric had been with the RACE Division since 1975.  Dan Twohig retired from the MACE Program in November after 40 years of federal service, all but 3 of those with NMFS or its predecessor agency.  Finally, Bob Otto, Director of the Kodiak Shellfish Assessment Program since 1984, retired after 32 years of federal service.  Bob Lauth was selected as the team leader of the Eastern Bering Sea Team following Gary Walters’s retirement.  Brian Knoth joined the GAP.  He’s stationed in Kodiak and joins the Gulf of Alaska/Aleutians team.

For more information on overall RACE Division programs, contact Division Director Russell Nelson at (206)526-4170.


REFM DIVISION

The research and activities of the Resource Ecology and Fisheries Management Division (REFM) are designed to respond to the needs of the National Marine Fisheries Service regarding the conservation and management of fishery resources within the US 200-mile Exclusive Economic Zone (EEZ) of the northeast Pacific Ocean and Bering Sea.  Specifically, REFM's activities are organized under the following Programs:  Age and Growth Studies, Socioeconomic Assessments, Resource Ecology and Ecosystem Management, and Status of Stocks and Multispecies Assessment.   Scientists at AFSC assist in preparation of stock assessment documents for groundfish in the two management regions of Alaska (Bering Sea/Aleutian Islands and Gulf of Alaska, conduct research to improve the precision of these assessments, and provide management support through membership in regional groundfish management teams.  

For more information on overall REFM Division programs, contact Division Director Dr. Pat Livingston at (206)526-4173.


FMA DIVISION

  In 2005 the North Pacific Groundfish Observer Program (NPGOP) was given recognition for its vital role at the Alaska Fisheries Science Center (AFSC), through the formation of the new Fisheries Monitoring and Analysis (FMA) Division with the Observer Program as its foundation.  Since its beginning in 1973 with the first observer deployments to foreign vessels fishing in the Bering Sea and Aleutian Islands, the Program has grown into the largest fisheries observer program in the United States.  In 1990 the Program began placing observers aboard domestic vessels and now deploys approximately 400 observers each year, who spend roughly 36,000 days at sea collecting data for use in all aspects of marine scientific research and resource management at the AFSC.  In July 2005, a milestone was reached when the 10,000th North Pacific domestic groundfish observer cruise was completed.  The FMA Division will continue to evolve along with the North Pacific fisheries to meet the fishery dependent information needs of the AFSC and NMFS.  The FMA Division, with the Observer Program at its core, can be expected to continue to be an integral part of the management system for groundfish in the North Pacific.


During 2005, no foreign vessels were allowed to catch or process fish in the U.S. EEZ off the coast of Alaska.  The FMA Division trained and deployed 706 observers to 304 vessels and 24 shore plants in Alaska.  These observers spent 36,914 days collecting data in 2005.  The Division is responsible for defining the sampling duties and data collection methods used by observers, training of the observers prior to deployment, debriefing of observers upon their return, and editing and managing the resulting data.  The catch data are provided to the Alaska Regional Office to assist in management decisions regarding the catches of groundfish and prohibited species.  Data are also collected regarding the operations of the groundfish fishery.

For more information on overall FMA Division programs, contact Division Director Dr. Bill Karp at (206)526-4194.


AUKE BAY LABORATORY

The Auke Bay Laboratory (ABL), located in Juneau, Alaska, is a division of the NMFS Alaska Fisheries Science Center (AFSC).  One major change at ABL in 2005 was the selection of a new laboratory director, Dr. Phil Mundy.  ABL's Groundfish Assessment Program is primarily involved with research and assessment of sablefish and rockfish in Alaska and with the study of fishing effects on the benthic habitat.  Presently, the program is staffed by 14 scientists, including 13 permanent employees and 1 term employee.  One member of the program staff left in 2005: Mike Sigler accepted a position as head of the AFSC’s newly created Habitat and Ecological Processes Research Program (HEPR).  This position is physically based at the ABL facility, but is not considered part of ABL.  Four employees in other ABL programs have also been involved with research on groundfish in recent years. 


In 2005 field and laboratory research, ABL's Groundfish Program, in cooperation with the AFSC’s RACE Division, conducted the annual NMFS sablefish longline survey in Alaska.  Other field and laboratory work by ABL included: 1) a habitat study of juvenile and adult rockfish in the Gulf of Alaska based on in situ observations from a manned submersible; 2) research on the catchability of rockfish in the standard net used in AFSC biennial trawl surveys in the Gulf of Alaska; 3) continued juvenile sablefish studies, including routine tagging of juveniles and electronic archival tagging of a subset of these fish; 4) a genetics study to determine species identification and stock structure of young-of-the-year rockfish from offshore waters of the Gulf of Alaska and eastern Bering Sea; 5) a tagging study of Pacific sleeper sharks in southeastern Alaska; 6) research on spiny dogfish near Yakutat, Alaska, to collect information on movements and biology; 7) epipelagic trawling in offshore waters of southeastern Alaska to sample young-of-the-year rockfish and sablefish; and 8) a study of the reproductive biology of giant grenadier.


 Ongoing analytic activities involved management of ABL's sablefish tag database, analysis of sablefish logbook and observer data to determine fishery catch rates, and preparation of seven annual status of stocks documents for Alaska groundfish: sablefish, Pacific ocean perch, northern rockfish, rougheye rockfish, shortraker rockfish and “other slope rockfish”, pelagic shelf rockfish, and Bering Sea/Aleutian Islands sharks.  Other major analytic activities during the past year were: 1) an analysis of localized depletion in Gulf of Alaska rockfish trawl fisheries; and 2) a habitat evaluation of major fishing grounds in the Gulf of Alaska based on a comparative analysis of multibeam sonar surveys and catch data.

Construction continued at Lena Pt., north of Auke Bay, on a new facility that will house the Auke Bay Laboratory.  Current plans are for this facility to be completed by the end of 2006, at which time most Laboratory employees will move to the new location.

For more information on overall Auke Bay Laboratory programs, contact Laboratory Director Phil Mundy at (907) 789-6001.


B.  Multispecies Studies


1.
Research
Diel Sampling of Epipelagic Ichthyofauna in Offshore Waters of the Eastern Gulf of Alaska

During the period 10-20 August 2005, the Auke Bay Laboratory (ABL) conducted research directed at diel sampling of epipelagic ichthyofauna in offshore waters of the Eastern Gulf of Alaska.  The general objective of this cruise was to evaluate procedures for establishing a trawl indexing survey for young-of-the-year (YOY) rockfish, sablefish, and salmon in offshore waters of southeastern Alaska.  This research was done under a new annual partnership agreement between ABL and the Alaska Department of Fish and Game vessel Medeia.  Three programs within ABL collaborated on this study: Groundfish, Marine Salmon Interactions, and Ocean Carrying Capacity.

Sampling was successfully completed by the Medeia at all priority stations, and cruise study objectives were met due to favorable weather conditions.  The cruise consisted of day and night surface trawl sampling with a Nordic 264 rope trawl at nine stations; one of these stations was sampled each day.  The stations were located up to 75 km offshore southeastern Alaska along three transects: Cape Edward, Cross Sound, and Icy Point.  Catches totaled nearly 40,000 fish representing 22 species in 55 hauls.  Catch in numbers for the target species of the study were as follows: YOY rockfish, 11; YOY sablefish, 70; and salmon, 587.  Catches of YOY rockfish were less than anticipated, which may be an indication of patchy distribution or of poor survival this year for YOY rockfish off southeastern Alaska.  Oceanographic data were collected coincident with the vessel track and trawl hauls to investigate the relationship between oceanographic conditions and the distribution/abundance of fish caught in the trawl.  These data included continuous measurements by a thermosalinograph of surface temperature and salinity, and conductivity-temperature-depth (CTD) casts to depths of 200 m at 31 hauls.  Information from this study will provide a conceptual framework of diel interactions among species and enable us to better understand marine ecosystem dynamics. 

Several interesting or unusual non-target species were captured during the cruise, including Pacific pomfret (Brama japonica), Pacific sardine (Sardinops sagax), blue shark (Prionace glauca), and Humboldt squid (Dosidicus gigas).  Occurrence of these species may be related to above average surface temperature that were observed this year in the Eastern Gulf of Alaska.  Although occasional Pacific pomfret are sometimes observed during the summer in the Gulf of Alaska, Pacific pomfret in the cruise was the most abundant fish species caught in terms of weight.  Pacific sardine have become much more abundant in recent years in waters off the U.S. West Coast and British Columbia, and they appear to have expanded their range into southeastern Alaska in the last few years.  Pacific sardines were caught in nearly one third of the trawl hauls, indicating the widespread occurrence of this species in the area that was sampled.  A total of six blue sharks were caught in the cruise, which suggests that blue sharks may have been unusually abundant in the study area.  Finally, a total of 29 Humboldt squid was caught, including one haul that captured 20 individuals.  This large squid normally does not range north of Baja California Mexico, and until last year had never been found north of Newport OR.  In 2004, it suddenly appeared off Washington state, British Columbia, and southeastern Alaska as far north as Sitka.  The Humboldt squid that were caught in this cruise are the most northerly specimens that have been collected.

For more information, contact Dave Clausen at (907) 789-6049.

Bering Sea Crab/Groundfish Bottom Trawl Survey – RACE  No report by press time.
For further information, contact Bob Lauth, (206) 526-4121.

Gulf of Alaska Biennial Groundfish Bottom Trawl Survey - RACE

The fourth in the series of biennial bottom trawl surveys of Gulf of Alaska (GOA) groundfish resources was conducted from 18 May through 6 August 2005.  Prior to establishing a biennial schedule in 1999, groundfish resources in the GOA had been surveyed by the RACE Division triennially beginning in 1984.  The GOA triennial surveys covered the continental shelf (out to 500-m depth), but only included portions of the continental slope in 1984 (to 825 m) and 1987 (to 750 m).  The GOA survey has been repeated on a biennial schedule since 1999.  The biennial surveys were designed to cover the continental shelf and slope between the Islands of the Four Mountains (long. 170°W) and Dixon Entrance (U.S.-Canada border in Southeast Alaska) out to the 1,000 m depth contour.


While the 1999 survey succeeded in sampling the entire area, the 2001 survey area was reduced because the Division's survey responsibilities were stretched across three major areas that year under limited funding.  Consequently, the 2001 survey area did not include the area east of long. 147°W, nor did it extend deeper than 500 m.  The 2003 survey covered the entire geographic range, but vessels were only capable of sampling to depths of 700 m.  This year the survey covered the entire geographic and depth extent of the survey area.


Sampling was conducted aboard three chartered commercial trawlers which worked for a total of 225 days between 18 May and 6 August.  Sampling began near the Islands of Four Mountains and progressed eastward on the continental shelf and slope to the U.S.-Canada border in Southeast Alaska. Originally, 777 stations were allocated among 54 depth and geographic strata and were preselected randomly from a grid of potential sites overlaying the survey area. If rugged bottom or heavy commercial fishing prevented sampling a station, a nearby alternate station was selected.  By early July it became apparent that the vessels were significantly ahead of schedule.  Another 109 stations were allocated to strata east of long. 154°W and most of these were also completed by the end of the survey.  Of the 905 attempted standard survey tows, 839 were successfully completed, ranging in depth from 22 to 882 m.


Estimates of abundance and size composition were incorporated into stock assessment updates for 2005.  Over the entire survey area, the most abundant species in 2005 were, in order, arrowtooth flounder, Pacific ocean perch, giant grenadier, Pacific halibut, walleye pollock, northern rockfish, and Pacific cod. 

We can compare the 2005 abundance estimates with the 2003 results in all areas and in all depths except the deepest (700 – 1,000 m) depth stratum.  Since 2003, increases in the estimated abundance were seen for Pacific ocean perch, by 68% to 766,400 t; northern rockfish, by over 400% to 359,000 t; giant grenadier, by 48% to 587,000 t; and Pacific cod, by 4% to 308,000 t.  Reduced biomass estimates were seen for arrowtooth flounder, by 33% to 1,900,000 t; halibut, by 11% to 565,000 t; and pollock, by 11% to 378,000 t.


For further information please contact Mark Wilkins, (206) 526-4104.

Groundfish Systematics Program - RACE

James Orr, Duane Stevenson, and Elaina Jorgensen are continuing work on the taxonomy and systematics of several families of fishes, most recently skates, snailfishes, rockfishes, and eelpouts, and cephalopods.


Orr and Stevenson with Jerry Hoff and John McEachran (Texas A&M University) are preparing the description of a new species of skate from the Aleutian Islands, as well as participating in a study with Ingrid Spies and Mike Canino in their genetic analysis of skates of Alaska.

Orr’s research on snailfishes has expanded with descriptions of four new species of Allocareproctus with Morgan Busby, two new species of Careproctus with Katherine Maslenikov of the University of Washington Fish Collection, and several new species of Paraliparis with Zachary Baldwin, an undergraduate intern from the University of Washington.

Orr’s work with Sharon Hawkins of Auke Bay Laboratory on the recognition, identification, and nomenclature of species of the rougheye rockfish complex is continuing.  Stevenson’s description (with M. E. Anderson) of the new species Bothrocara nyx has now been published, and Stevenson and Orr’s description of a new species of eelpout of Lycodes is in press.  Stevenson’s most recent research is focused on the systematics of eelpouts, including a revision of the genus Bothrocara (with Anderson and G. Shinohara), during which he has recognized the presence of at least three additional species in the eastern Bering Sea.  He is also conducting an examination of morphological variation in Lycodes diapterus from across its entire range in the North Pacific in an effort to better understand its taxonomy.

Both Orr and Stevenson have recently published notes on the distribution of fishes in the Bering Sea, including two species of deep sea skates, Bathyraja abyssicola and Amblyraja badia, the slickhead Roulenia attrita (with Chris Kenaley, University of Washington), as well as the snailfish Paraliparis paucidens and the deep-sea cuskeel Bassozetus zenkevitchi (with Beth Sinclair and Bill Walker of the National Marine Mammal Laboratory).

Cephalopod taxonomic research is being conducted by Elaina Jorgensen. She is preparing guides to the both the adults and early life history stages of cephalopods of the North Pacific and, with Louise Allcock of Queen’s University Belfast, is working on the redescription of a small, very common octopus found on the Bering Sea slope.


For further information, contact Dr. Jay Orr, (206) 526-6318.  

Recruitment Processes 

No report by press time.


For further information, contact Dr. Jeff Napp, (206) 526-4148.

Fisheries Behavioral Ecology Program  - RACE 

The Fisheries Behavioral Ecology Program conducts experimental research designed to understand the role that behavior plays in regulating distribution, abundance growth, and survival of fish species and their interactions with fishing methods and gear.  The goal of the Program is to provide the critical information needed to improve survey techniques, to improve predictions of population abundance and survival, and to conserve populations of economically significant marine resource species and their habitats.  Research conducted during 2005 continued under long-term research themes related to bycatch stress and basic studies in fish ecology relevant to the performance of fishing gear, definition of essential habitat, and recruitment processes.

Experimental Bycatch Studies - Bycatch studies in the Fisheries Behavioral Ecology Program fall into two main categories: 1) the fate of fish which are discarded after their arrival on the deck, and 2) the fate of fish which escape trawl gear at depth through cod-end meshes.  In studies related to discards, an attempt has been made to understand the key principles which control mortality; integrating analysis of injury, behavior and plasma constituents with observed mortality.  Recent laboratory experiments conducted with sablefish, Pacific halibut, walleye pollock, and northern rock sole, have shown that capture and environmental stressors interact to produce physical injury, behavior impairment and immediate and delayed mortality.  High incidence of mortality in smaller fish indicates that the practice of high-grading in fisheries is counter-productive for stocks and should be generally restricted.

The magnitude of reflex behavior impairment in discards and escapees was correlated with stressor intensity and was a good predictor of total and delayed mortality in captured and discarded fish.  Bycatch discards are probably more susceptible to predation after release and this is an additional source of delayed mortality that is not normally measured in field studies.  Few methods are available for predicting delayed mortality in the field.  Present research has developed rapid field methods for quantifying delayed mortality in fishing experiments based on measures of fish reflex behavior impairment that can be employed on fishing vessels.

Performance of Fishing Gear - Capture of fish with baited fishing gear (e.g., longlines and traps) for both prosecution of a fishery and stock assessment depends upon feeding motivation, movement patterns, and sensory capabilities in the target species as well as the design of hooks, fish pots, and other gear.  The Program has published several papers showing that environmental variables affect the catchability of fishery species on baited gear.  A recently completed study shows that catch rates of Pacific halibut will be affected by seawater temperature.  Halibut in temperatures <4°C were relatively immobile and after a bait scent was introduced into experimental tanks, searching behavior was directly proportional to temperatures between 2 and 10°C.  The rates at which baits were located and attacked also increased with temperature.  When environmental variables reduce feeding motivation and locomotion, such as in cold water, population sizes based upon baited gear surveys can be greatly underestimated.

Trawls also rely upon fish behavior to facilitate fish capture, with visual signals providing fish with the directional information to stimulate and guide herding behavior.  In laboratory experiments conducted in a 12 m flume, light level had a pervasive influence upon the initial behavioral reaction of flatfish to approaching trawl ground-gear.  In the light flatfish were apt to herd, whereas in the dark fish were more likely to rise off of the bottom allowing the gear to pass beneath them.  During the day, it has been observed that flatfish frequently escape under ground-gear or are rolled over by the footrope as they herd.  If flatfish are more likely to rise off the bottom in darkness/night, more of these fish would be captured, potentially explaining the widely observed increase in flatfish catches from survey trawls in shallow (<100 m) waters at night.  Additionally, these laboratory studies also suggest that as many as 40% of flatfish do not react at all to an approaching footrope in light or dark conditions.  This suggests that many fish may passively pass beneath the ground-gear and are not captured with currently used trawl gear.

In 2005, field research was initiated to test these findings in waters around Kodiak.  An acoustic camera (DIDSON) was mounted on a benthic sled, which was towed with otter doors and abbreviated (5 m) sections of trawl sweep (3” cookies).  The DIDSON was aimed along the length of one of the sweeps, providing imagery of the seafloor and fish encountered by the sweep as it was towed along the bottom, both during the day and night.  After completion of video analysis, this study will provide further insight into the role of ambient illumination in the herding behavior of flatfishes, as well as potential diel and depth related changes in the capture efficiency of both survey and commercial trawl gear.

Habitat Studies -  A three-year field survey for juvenile flatfishes was completed in 2005.  The surveys were conducted with a towed camera sled integrated with navigation and depth data to provide a spatially-explicit analysis of distribution and habitat association at several spatial scales, from 10’s of kilometers to <1 meter.  Analyses from the first year showed that physical variables explain distribution patterns at broad scale while biological variables such as shells, sponges, and other emergent biota and bedform structures are more important at fine scale.  Distribution models will be validated with independent field data collected during 2006.

Manipulative laboratory and field experiments, conducted in parallel with the field surveys, were designed to examine the potential influence of predator abundance upon habitat value.  While predators may remove juvenile fish directly, through predation, their activity may also indirectly influence juvenile flatfish activity, habitat preference and growth.  Results of these experiments indicate that age-0 rock sole respond to perceived predation risk over a range of temporal scales.  Upon detection of predators, rock sole reduce activity and bury in the sediment.  If predation risk is persistent (hours to days), they move to areas of lower perceived risk.  Finally, if they are unable to move to habitats of lower risk, growth is inhibited.

Nighttime swimming behavior of northern rock sole is believed to be an important mechanism of redistribution in heterogeneous environments.  This non-oriented behavior has the potential to disrupt distribution patterns established through active habitat selection during the daytime.  New laboratory experiments established that nocturnal redistribution is density dependent and unaffected by the presence of epibenthic structure.  Hence, structured habitats where fish congregate during the day “leak” fish into the less preferred surrounding habitats at night when densities reach certain levels.
Fish Behavior, Foraging and Growth - Examination of the spatial and temporal variation in growth rates of northern rock sole continued in 2005 with monthly sampling at three Kodiak Island nursery sites.  Variation in growth rates among sites was greater in 2005 than 2004, but the rank order of growth rates was maintained across sites.  This work is being extended to examine the potential differences in energetic condition of rock sole among the nursery sites.  Analysis of condition factors will demonstrate the ontogenetic pattern of energy storage and may suggest even greater differences in recruitment potential among sites than indicated from growth rates alone.

Examination of stomach contents collected during 48 hours of juvenile flatfish sampling in 2004 nears completion.  The data demonstrate that diets and diel feeding patterns differed among three abundant flatfish species that co-occur in Kodiak Island nursery sites.  Northern rock sole, the most abundant flatfish, fed upon copepods, mysids and amphipods with feeding occurring most rapidly at dusk.  English sole ate benthic infauna such as clam siphons and polychaetes throughout the day.  Pacific halibut had peak feeding in the afternoon prior to dusk and fed on the most mobile prey including mysids and cumaceans.  Differences in diel feeding pattern may be linked to species-specific variation in predation vulnerability associated with their cryptic behavior and depth preferences.

For further information, contact Dr. Allan Stoner,  (541) 867-0165.

Age and Growth Program - REFM
The Age and Growth Program of the REFM Division serves as the Alaska Fisheries Science Center's ageing unit for groundfish species. The program consists of a biometrician, age validation researcher, IT/data specialist, and 10 age readers.  Ages are usually determined from otoliths, but scales, finrays and vertebrae are sometimes used. The protocols governing age determination at the AFSC have recently been documented by (Kimura and Anderl, 2005), whose paper is now available on the Age and Growth website. 

Data provided by the program are used in stock assessment modeling, which contributes to the estimation of the allowable catch of many commercially important groundfish species. These species include walleye pollock, Pacific cod, sablefish, Pacific Ocean perch, northern, rougheye, and dusky rockfishes, Atka mackerel, yellowfin sole, rock sole, rex sole, and misc. sole and rockfish species.

Research in the Age and Growth Program in 2005 has focused on the following areas:

1. Craig Kastelle is finalizing a draft a paper on the radiometric age validation of the AFSC’s walleye pollock surface/bb ageing method (Kastelle, C.R. and D. K. Kimura. 200X).

2. Jake Gregg (now with the USGS) in collaboration with Delsa Anderl has completed a paper that documents an innovative method of ageing Greenland turbot based on cutting and staining otoliths (Gregg, J.L., D.M. Anderl, and D.K. Kimura). This work was also presented at a February 2006 NAFO workshop on the ageing of Greenland halibut.

3. Craig Kastelle and Dan Kimura are also completing a manuscript documenting results on C-14 age validation of Pacific ocean perch from the Gulf of Alaska. Although some outliers exist, the bomb carbon method provides strong support of the POP ageing criteria used at the AFSC.

4. Charles Hutchinson presented results from “Using radiometric ages to develop conventional ageing methods for shortraker rockfish,” a paper that was also submitted for publication in the Lowell Wakefield Rockfish Symposium Proceedings. Meeting held September 12-16, 2005.

5. Chris Gburski continues the project of ageing Alaska skates (big and longnose skates) using vertebrae. This work will be presented at the upcoming Elasmobrach Society Meeting to be held in New Orleans in July, 2006.

6. Jon short of the Age and Growth Program recently unveiled a new interactive website. This Age Reading Demonstration (ARD) website allows site visitors to place marks on otolith images, which essentially assigns an age to the otolith. ARD will then automatically mark the otolith image with marks from an experienced age reader, and compare the visitor’s age with the experienced age reader’s age. ARD will present otoliths from various species, and of varying levels of ageing difficulty, which will demonstrate once and for all that otoliths from different species often require completely different ageing strategies, and that otoliths from even an easy species can present difficult challenges.

For further information contact Dr. Daniel K. Kimura (206) 526-4200.

Resource Ecology and Ecosystem Modeling - REFM 

Multispecies, foodweb, and ecosystem modeling and research are ongoing.  Documents, symposia and workshop presentations, and a detailed program overview are available on the World Wide Web.  These can be viewed from the Alaska Fisheries Science Center (AFSC) web site at: http://www.afsc.noaa.gov/refm/reem/Default.htm.  

Groundfish stomach sample collection and analysis - The Resource Ecology and Ecosystem Modeling Task (REEM) continued regular collection of food habits information on key fish predators in the North Pacific.  Collection of groundfish stomach samples is primarily through the RACE bottom trawl and echo-integration/trawl surveys.  Additional samples that broaden our spatial and seasonal coverage are obtained through the Observer Program and through coordinated studies with other agencies.  In 2005, REEM collected samples and data during bottom trawl surveys of the Gulf of Alaska and eastern Bering Sea.  Observers also collected stomach samples during fishery operations from the eastern Bering Sea.  In total, 2,950 stomachs were collected from the eastern Bering Sea and 463 stomachs were collected from the Gulf of Alaska.  Laboratory analysis was conducted on 10,972 fish stomachs from the Bering Sea, 1,058 fish stomachs from the Gulf of Alaska and 5,635 fish stomachs from the Aleutian Islands.  At-sea analysis was conducted on 1,362 fish stomachs from the Bering Sea and 1,864 fish stomachs from the Gulf of Alaska.  The REEM predator-prey database was updated with 53,506 records in 2005.  Complete database details can be found at http://www.afsc.noaa.gov/refm/reem/data/Default.htm.

Recent completed laboratory analyses include the 2002 Aleutian Islands and Bering Sea Slope surveys: 2004 analyses of these surveys were conducted on shipboard so these later surveys are already complete.  Fig. 1 shows a subset of diet data from the 2002 Bering Sea slope survey.  Aleutian skates (Bathyraja aleutica) are a more shallowly distributed species on the slope (majority of biomass at less than 400m depth) and show a progression in diets from small zooplankton to shrimp to walleye pollock with increasing size.  Black skates (B. trachura) are distributed below 600m, and show diets of larger sizes primarily consisting of deep-dwelling crabs.  A broader comparison of skate diets throughout the Alaska regions is currently in preparation.
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Figure 1.  Diet composition (% wet weight) by wingspan of two species of skates from the 2002 Bering Sea Slope survey.

Fish Ecology

The comparative study of life-history data such as spawning season, age at maturity, and growth rate will improve multispecies modeling efforts as well as analysis of fish response to climate and fisheries.  A website has been developed http://access.afsc.noaa.gov/reem/LHWeb/index.cfm which collects relevant life-history data of Alaska fishes into a searchable database.

Multispecies and Ecosystem Modeling

The NOAA five-year plan, “Towards Understanding and Predicting Earth’s Environment”, lists as a 3-5 year goal “developing the next generation of multi-species fisheries and food web production models.”  Recent model development work has been http://www.afsc.noaa.gov/refm/reem/models/MSVPA.htm and http://www.afsc.noaa.gov/refm/reem/models/MSM.htm
To aid in this development for the Alaska region, REEM personnel helped to organize and give presentations at a workshop on multispecies and ecosystem modeling, hosted by the North Pacific Fisheries Management Council’s Scientific and Statistical Committee in February 2005.  At this workshop, 12 scientists from the Alaska Fisheries Science Center, the University of Washington, and the University of Alaska presented recent and upcoming work in developing assessment-quality models of species (predator/prey), technical (fishing gear) and management (management strategy) interactions for input into stock assessment and other decision-making processes within a multi-species, multi-sector fishery.

Of specific interest to the workshop attendees was the investigation of simulations in which single species models and multispecies models gave contrasting results.  For example, Fig. 2 shows the results of a simulated scenario consisting of removing all fishing pressure within the eastern Bering Sea ecosystem, then predicting the biomass of target species 20 years later under conditions of average recruitment.  This same scenario was run with three models: a set of single species models similar to the current stock assessment models, a multispecies virtual population analysis model (MSVPA) and an Ecosim model.  While results between models was similar for top predators such as Pacific cod and Greenland turbot, walleye pollock, a key forage species, showed different results when predator/prey interactions were included.  Both the multispecies and ecosystem models predicted much more modest increases in pollock biomass than did the single species model, as predation increased to compensate for the increase in food supply.  It is hoped that the continued presentation of results such as these will become a useful addition to the management process.   
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Figure 2.  Simulated percent change of adult biomass for several target species in the eastern Bering Sea, after removing all fishing pressure for 20 years and assuming average recruitment over that time period, as reported by single species, multispecies (MSVPA), and ecosystem (Ecosim) models.

Examination of Ontogenetic Migration of Walleye Pollock in the Eastern Bering Sea

It is widely accepted that walleye pollock in the eastern Bering Sea (EBS) have an ontogenetic distribution where younger fish are found in the northwest region, and as they age, their distribution gradually shifts southeasterly over the EBS shelf.  This trend in average distribution does not generally appear to be represented by the ontogenetic distributions of individual year classes, and may partly result from pooling data from year classes of walleye pollock that exhibit differing ontogenetic distributions.  In addition, EBS age composition estimates of walleye pollock from survey data have generally been computed using the aggregate length-age composition from areas of slower growth (in the northwest) and areas of faster growth (in the southeast).  This results in a systematic bias in length-age conversion in each region that reinforces the accepted average distributional pattern.

To illustrate how this occurs, consider two hypothetical groups of fish that have identical, static age-composition and abundance, but differing rates of growth (Fig. 3a, b).  Using the aggregate length-age composition of the fish from the two areas to convert the length-frequency into an age-frequency within each area would result in a systematic bias in age composition in both areas.  In the area of slower growth, the numbers of young fish are overestimated and the numbers of older fish are underestimated (Fig. 3c).  In the area of faster growth, the opposite bias is introduced (Fig. 3d).  The resulting distribution of ages, or year classes, between the two areas departs from the original distribution of 50% of each age in each area (Fig. 4), and suggests an ontogenetic shift in distribution where young fish are more abundant in the area of slower growth and gradually migrate into the area of faster growth as they age.
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Seabird - Fishery Interaction Research - 
The Alaska Fisheries Science Center’s REEM Seabird Program is currently involved in several projects.  The program is also doing some facilitation between the Washington Sea Grant Program (WSGP) and the North Pacific Groundfish Observer Program in preparation for WSGP’s demersal longline integrated weight studies in July through November 2005.  Seabird stationary sighting surveys were again implemented for the summer groundfish charters, but were also expanded in 2005 to include hydroacoustic surveys and cod pot research charters.  This work depends on many AFSC employees who staff these cruises to take extra time to complete the surveys.  Their work is critical to this effort.  
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Figure 3.  Hypothetical age-composition in an area of slower growth (a) and faster growth (b), and the biased estimates of age-composition in these areas (c, d) resulting from use of the aggregate length-age key.
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Figure 4.  The estimated fraction of ages, or yearclasses, in the faster growth area which results from using the aggregate (combined faster and slower growth) length-age key to estimate the age composition.  This illustrates the artificial shift from the slower growth area into the faster growth area that differs from the original data with equal numbers (50%) of each age in each area.
Most work currently being undertaken by the REEM Seabird Program has to do with seabird interactions with the trawl fleet.  Seabirds are known to sometimes collide with the main warp cables used for towing the net or the trawl sonar third wire cable (Fig. 5) used for monitoring net performance and catch while towing.  The rates of these interactions are not known.  No short-tailed albatross, an endangered species, have been documented as interacting with this gear but there is concern that this might occur.  Efforts are underway to both develop deterrent devices and better characterize the interaction rates.  These efforts involve close collaboration with the trawl industry, WSGP, and the University of Washington.  We are coordinating with the Pollock Conservation Cooperative (PCC) and WSGP to develop seabird deterrent devices for trawl catcher processor vessels.  Funds to support materials and installation have come from the NMFS National Cooperative Research Program and from the PCC.  Gear was pilot tested on one vessel during January through April 2005, and will be fitted out on an additional vessel for the pollock B season, June – October 2005.  With support from the USFWS Ecological Services Division and the NMFS Cooperative Research Program, funding was provided to support a research team boarding these two vessels to complete some experimental trials during late July and August.  WSGP is the lead organization for that work.  

In addition to developing mitigation devices, NMFS is working to better characterize the seabird bycatch on trawl vessels.  An observer special project is ongoing throughout the 2005 season for all trawl observers.  This information will allow us to better understand seabird interactions with trawl warp and third wire cables by fishery sector.  Finally, we are working on meeting non-discretionary requirements under one of the two short-tailed albatross biological opinions to provide reports on trawl effort and the use of trawl sonar technology, and have implemented work with the University of Washington to develop a risk-assessment model for trawl fishery sectors on the likelihood of interactions with short-tailed albatross.

The impact on North Pacific seabirds of provisioning by the Alaskan groundfish fishery continues on two fronts: a quantitative analysis of fish and fish parts returned to the sea, and a stable isotope study investigating the use of fisheries discards and offal by Laysan and Black-footed Albatrosses.  In consultation with fishing industry representatives, especially the At Sea Processors Association, at-sea offal discharge rates are being estimated based on product recovery rates and total retained catch estimates.  An important component of this investigation is a comparison of discharge rates between at-sea and shore-based processors, with particular emphasis on the presence or absence of fish meal plants at the processing facilities.  

The delta-15N value of an animal’s tissue is indicative of the level at which that animal feeds in the food chain.  Higher values correspond to higher trophic levels.  Preliminary data from the delta-15N values of feathers clearly show that the diets of Laysan and Black-footed Albatrosses have shifted over the last 80 years, a period corresponding to the rise of large-scale commercial fisheries in the North Pacific.  Historically (before 1925), the diets of Laysan and Black-footed Albatrosses during the non-breeding season differed by an average of almost two trophic levels.  Currently (after 1995), the diets of Laysan and Black-footed Albatrosses collected  mostly behind fishing vessels differed on average by less than one trophic level.  Thus, the dietary overlap of these two-closely related but distinct species has increased with the advent of commercial fishing.

The REEM Seabird Program focused on addressing requirements in the Short-tailed Albatross biological opinion published in 2003 (Available from the Alaska Regional Office website noted below).  Several observer special projects were implemented in coordination with staff in the Fisheries Monitoring and Assessment Division so that we will be able to address BiOp non-discretionary requirements in the future.  Several other BiOp requirements are being worked on, including an assessment of how important trawl sonar (3rd wire) technology is to the Alaskan fleet and analyzing trawl and 3rd wire effort among the fleet.  Another requirement was met by summarizing observer checks of  seabird avoidance gear on longline vessels during 2004 (see table).  Observer data are also being used along with catch information from the Alaska Regional Office to provide estimates of seabird incidental takes through the 2004 fishing season.  Analysis was completed by the National Marine Mammal Lab, and REEM Program staff are preparing summary tables and graphs for public distribution.  This information is available at the AFSC website (see below).  A large component of the freezer longliner fleet started using paired streamer lines at the start of 2002, before regulations were implemented.  The average annual seabird incidental takes for demersal longline (all fisheries combined) for the years before and after paired streamer lines were being used is 15,888 from 1993 through 2001 and 4,910 from 2002 through 2004 -- a 70% reduction.

These many projects could not happen without the hard work carried out by groundfish observers deployed to commercial fishing vessels in Alaskan waters and the staff needed to support their deployments and data management activities.  We are grateful for all that these dedicated people do in support of seabird monitoring and reporting.

REEM Program personnel are also coordinating with the Migratory Bird Management Division of the US Fish and Wildlife Service, Anchorage Alaska, to implement a seabird sighting survey program that takes advantage of current research, charter, and possibly fishing vessels while in transit or on station.  Funds were applied for through the North Pacific Research Program that would support materials, travel costs, and data management for dedicated seabird observers on vessels of opportunity. 

Alaska Regional Office: http://www.fakr.noaa.gov/protectedresources/seabirds.html
AFSC Seabirds:   http://www.afsc.noaa.gov/refm/reem/Seabirds/Default.htm
Table 1.  Summary of seabird avoidance measures used in 2004 by demersal groundfish longline catcher-processor (CP) and catcher (CV) vessels in the Bering Sea (BS), Aleutian Islands (AI), and Gulf of Alaska (GOA) Regions of Alaskan waters while NMFS-Certified groundfish observers were on board.  Vessels 60 feet length overall and larger have 100% or 30% observer coverage of fishing days depending on vessel size.  Observers spot-checked for avoidance gear during the set but did not monitor the entire setting process.

	
	Streamer Line Use for Examined Sets

	Period1
	Region
	Vessel Type
	Total Sets
	Sets not checked
	Sets Checked
	% sets checked
	Paired Steamer
	Single Streamers
	No Streamers
	%  Paired or Single

	
	BS
	CV
	0
	-
	-
	-
	-
	-
	-
	-

	
	BS
	CP
	2,885
	979
	1,906
	66.1
	1,732
	96
	78
	95.9

	
	AI
	CV
	0
	-
	-
	-
	-
	-
	-
	-

	
	AI
	CP
	0
	-
	-
	-
	-
	-
	-
	-

	
	GOA
	CV
	61
	9
	52
	85.3
	14
	14
	24
	46.2

	
	GOA
	CP
	318
	51
	267
	84.0
	263
	4
	0
	100.0

	
	Subtotal
	
	3,264
	1,039
	2,225
	68.2
	2,009
	114
	102
	95.4

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	BS
	CV
	79
	0
	79
	100.0
	79
	0
	0
	100.0

	
	BS
	CP
	13,945
	4,496
	9,449
	67.8
	8,116
	1,034
	299
	96.8

	
	AI
	CV
	38
	5
	33
	86.8
	17
	16
	0
	100.0

	
	AI
	CP
	1,455
	785
	670
	46.1
	512
	39
	119
	82.2

	
	GOA
	CV
	871
	127
	744
	85.4
	654
	72
	18
	97.6

	
	GOA
	CP
	1,261
	391
	870
	69.0
	797
	30
	43
	95.1

	
	Subtotal
	
	17,649
	5,804
	11,845
	67.1
	10,175
	1,191
	479
	96.0

	Total
	
	
	20,913
	6,843
	14,070
	67.3
	12.184
	1,305
	581
	95.9

	
	
	
	
	
	
	
	
	
	
	


1
New regulations requiring the use of streamer lines for vessels greater than 55 feet length overall became effective February 12, 2004.  See http://www.fakr.noaa.gov/protectedresources/seabirds/regulations.htm for full text.
Ecosystem Considerations for 2005 -  The Ecosystem Considerations section of the Stock Assessment and Fishery Evaluation (SAFE) was updated again in 2005 and includes an ecosystem assessment, updated status and trend indices, and ecosystem-based management indices and information.  This report is made available to stock assessment scientists, plan team members, the SSC, AP, NPFMC, and public in the fall of each year and the information in this report is used in scientific evaluations in stock assessments and the Environmental Assessment that are also provided to management.  One of the additions and improvements to the report this year is an executive summary which highlights important and recent trends in climate, biology and fishing impacts.  Also, a new website has been developed that provides access to the contributions as well as to data time series summarized in the report http://access.afsc.noaa.gov/reem/ecoweb/Index.cfm.

Notable trends include recent warm conditions in the eastern Bering Sea and a long-term warming trend in shallow waters of the Gulf of Alaska.  This year, there were two apparent “red flags” in the eastern Bering Sea.  First, there was a persistent decline of summer net zooplankton (e.g., large copepods such as Calanus marshallae), which are important prey for fish, including pollock, seabirds, and baleen whales (Napp and Shiga, 2005).  If the low abundances of these prey items continue, there may be declines in consumer populations or range shifts northward to areas where these copepods might be expected to remain abundant.  The second flag was less certain.  Declines in annual surplus production (ASP) in the eastern Bering Sea were observed, in spite of relatively stable abundances and exploitation levels (Mueter, 2005).  Excluding the most abundant groundfish species that dominate observed trends, annual surplus production trends also showed strong and significant declines in all non-pollock species from 1978 – 2004 in the Bering Sea and declines stocks, excluding pollock and arrowtooth flounder, in the GOA over this same period (Mueter, 2005).  These declines may be a reflection of changes in either annual primary production, or changes in food web structure.  If these declines in annual surplus production are the result of climate change and if the current climate conditions persist, future fish production in the eastern Bering Sea is expected to be lower than in previous decades.  However, if the declines in surplus production are a function of density dependent factors resulting from moderate to high biomass levels, then the declines are not a “red flag” but a natural response to changes in stock size.

The number of northern fur seal pups born on the Pribilof Islands continued to decline in 2004.  However, increases in Steller sea lion non-pup counts were observed in 2004 in all areas except the central GOA (slight decline) and the eastern GOA (similar counts as 2002).  These time series are updated biennially and updates to these time series in 2006 will indicate whether these trends in marine mammal populations continued.

Time trends in bycatch of prohibited species are examples of ecosystem-based management indices that may provide early indications of direct human effects on ecosystem components or provide evidence of the efficacy of previous management actions.  Interestingly, the bycatch of “other salmon” and herring increased markedly in 2003 and 2004.  Between 2002 and 2003, herring bycatch increased by over 600% and “other salmon” bycatch more than doubled.  After the dramatic increase in 2003, the herring bycatch increased again by about 42% and “other salmon” bycatch almost doubled in 2004.

Most of the herring bycatch in all years occurs in the BSAI trawl fisheries, primarily during the months of July, August and September with smaller amounts in January through March and October.  The recent rise in bycatch can be partly explained by increases of herring biomass; the biomass of Kuskokwim herring, for example, is estimated to have increased by about 34% in 2003 and again by about 32% in 2004.  Observer data reveals differences in the distribution of both effort (all pelagic-trawl hauls) and bycatch (hauls with herring in the species composition) over the years 2002-04.  In most months of 2003 and 2004, the amount of effort and bycatch increased noticeably in the northwestern-most portions of the fleet’s range compared to 2002.  

Part of the 2003 increase in “other salmon” bycatch could be explained by the 33% increase in the overall catch of “other salmon” in 2003 compared to 2002.  The “other salmon” bycatch nearly doubled again in 2004, despite an almost 6% reduction in the overall catch.    In 1994, the North Pacific Fisheries Management Council and NMFS established the Chum Salmon Savings Area (CSSA) in parts of the Bering Sea and at times when salmon bycatch had been highest based on historical observer data.  Unfortunately, in both 2003 and 2004 the highest chum salmon bycatch rates were outside of the CSSA and after its closure.  Similar problems occurred in 2003 and 2004 with Chinook salmon bycatch outside of the Chinook Salmon Savings Area—the highest bycatch rates were encountered by the pollock trawl fleet outside of the Savings Area after regulations had forced its closure.  The resulting Chinook salmon bycatch was about 28% higher in 2003 and 41% higher in 2004 than the long-term average over the period 1994-2002.  To address these problems, the Council is considering other means to control salmon bycatch.  

For more information about REEM research, please contact Kerim Aydin at (206)526-4225.



2.
Stock Assessment

Status of Stocks and Multispecies Assessment Task - REFM

The Status of Stocks and Multispecies Assessment Task is responsible for providing stock assessments and management advice for groundfish in the North Pacific Ocean and the Bering Sea.  In addition, Task members conduct research to improve the precision of these assessments, and provide technical support for the evaluation of potential impacts of proposed fishery management measures. 


During the past year, stock assessment documents were prepared by the Task for the Gulf of Alaska and Bering Sea/Aleutian Islands Groundfish Plan teams of the North Pacific Fishery Management Council and for the groundfish management team of the Pacific Fishery Management Council.  


Assessment scientists provided analytic assistance on many current fisheries management issues.  These included:  1) identification and prioritization of research activities that may lead to improved groundfish stock assessments; 2) modeling of groundfish stock structure; 3) contribution to a comprehensive report on bycatch, utilization and discards; 4) helped to develop overfishing definitions for the NPFMC, 5) provided analysis of environmental impacts of the pollock and Atka mackerel fisheries on Stellar sea lions, and 6) worked with the NMFS Alaska Region to provide a supplemental environmental impact statement for the setting of TACs. 


Research activities spanned a broad range of topics.  Field studies initiated by staff members included the continuing development of a demersal rockfish trawl for improved stock assessment and hydroacoustic approaches for rockfish habitat determination.  Significant research contributions on: 1) the examination of climatic effects on the recruitment of North Pacific groundfish species, 2) relationship of Bering Sea oceanography to pollock recruitment, 3) modeling the Pacific whiting fishery behavior, 4) analysis of the geographic and genetic variation in Atka mackerel in the Aleutian Islands, and 5) incorporation of predation in the Gulf of Alaska pollock assessment were presented at various symposia.  In addition, staff members participated on nationwide NMFS committees for specifying a precautionary approach to fisheries management; used a Leslie depletion model to analyze Atka mackerel fishery CPUE data; investigated restratifying fisheries data along biological lines as opposed to traditional INPFC areas; worked with other fishery labs in developing and implementing a new stock assessment model, and continued the international cooperative analysis of Bering Sea pollock stocks with Russian scientists.   Staff members also served on national and international steering committees of GLOBEC and PICES.

For further information, contact Dr. Anne Hollowed  (206) 526-4223.



3.
Management

Economics and Social Science Research Program - REFM


No report by press time

For further information or if you have questions about the Economic and Social Sciences Research Program please contact Dr. Ron Felthoven (206)-526-4114.


C.
By species, by agency



1.
Pacific Cod




b.
Stock Assessment
BERING SEA/ALEUTIANS

The present assessment is a substantial revision of last year's assessment, incorporating a new maturity at length schedule and new assessment model software. The 2005 EBS shelf bottom trawl survey resulted in a biomass estimate of 604,000 t, nearly identical to the 2004 estimate (597,000) and near the minimum for the 23 year time series (534,000 t). The Aleutian Islands and EBS slope were not surveyed in 2005. The stock assessment model estimates of abundance are lower than last year's assessment. Estimated 2006 spawning biomass for the BSAI stock is 283,000 t, down about 4% from last year's estimate for 2005 and down about 2% from last year's F40% projection for 2006.  The abundance is projected to continue to decrease during 2006-2009 because recent (2001-2004) recruitments are below average. The stock assessment model estimates of current total and spawning biomass are roughly half of the peak value for the time series which occurred in 1987.


The SSC has determined that reliable estimates of B40%, F40%, and F35% exist for this stock, and that this stock therefore qualifies for management under tier 3. The updated point estimates of B40%, F40%, and F35% from the present assessment are 295,000 t, 0.41 and 0.50, respectively. Pacific cod qualify for management under sub-tier “b” of tier 3 because projected biomass for 2006 is about 5% below B40%.  Fishing at an instantaneous rate of 0.39 is projected to result in a 2006 catch of 194,000 t, which is the maximum permissible ABC. The overfishing level was determined from the tier 3b formula, where fishing at a rate of 0.50 gives a 2006 value of 230,000 t, down about 13% from the 2005 estimate. Model projections indicate that this stock is neither overfished nor approaching an overfished condition.


The new maturity-at-length schedule implies that Pacific cod mature earlier than the previous schedule.  The new schedule is based on microscopic examination of the ovaries which detected developing eggs in small cod that the previous macroscopic methods had missed.

GULF OF ALASKA

The stock assessment was updated as follows:

1) catch data for 1964-77 were incorporated, catch data for 2004 was updated, and preliminary catch data for 2005 were incorporated.

2) Size composition data from the 1977 commercial fisheries were incorporated, size composition data from the 2004 commercial fisheries were updated, and preliminary size composition data from the 2005 fishery were incorporated.

3) Size composition data from the GOA bottom trawl survey were incorporated.

4) The biomass estimate from the GOA bottom trawl survey was incorporated (the 2005 estimate of 308,102 t was an increase of 4% over the 2003 point estimate).

5) Age composition data from the 2003 GOA bottom trawl survey were incorporated.

6) Length-at-age data from the 2003 GOA bottom trawl survey were incorporated.

7) A new maturity-at-length schedule was incorporated.


New implementation software was also used in this assessment (same as in BSAI assessment).  Model results indicate that the 2006 female spawning biomass is estimated at 116,575 t, up about 80% from last years estimate of 2005 female spawning biomass and above the B40 value of 106,779 t.  This change is largely due to the new maturity schedule where the length at 50% maturity is estimated at 50 cm.  Thus, Pacific cod are now in Tier 3a where the maximum permissible ABC for 2006 is 79,618 t.  An ABC of this magnitude would represent an increase of 21,518 t, or 37% relative to the 2005 ABC.  The assessment notes that the 2001-2003 year classes are almost certainly below average and that biomass is likely to decrease in coming years as these cohorts begin to dominate the age structure of the population.  Since ABC levels are now set for two years because of the regulatory changes brought about under Amendment 48, ABC for 2006 is set at 79,618 t and at 49,466 for 2007 due to the projected future biomass reductions.  The 2006 ABC harvest level corresponds to a fishing mortality rate of 0.545.  The estimated 2006 overfishing level is 95,500 t for Tier 3a (59,100 t for 2007).  The 2006 harvest is apportioned as follows: East 6%, Central GOA 55% and Western GOA 39%.  The Pacific cod stock is not overfished and is not approaching an overfished condition.

For further information, contact Dr. Grant Thompson at (541) 737-9318.



3.  Shelf Rockfish




b.  Stock Assessment
GULF OF ALASKA

Pelagic shelf rockfish - ABL
The pelagic shelf rockfish assemblage is comprised of four species (dusky, dark, yellowtail, and widow rockfish) that inhabit waters of the continental shelf of the Gulf of Alaska and that are thought to exhibit midwater, schooling behavior.  At certain times, however, some of these fish are caught in bottom trawls.  Dusky rockfish is by far the most abundant species in the group, and has been the target of an offshore bottom trawl fishery since the late 1980's.  A major change in 2004 was the taxonomic separation of what was formerly one species, dusky rockfish, into two species: dusky rockfish (Sebastes variabilis) and dark rockfish (Sebastes ciliatus).  Previously, these two varieties were referred to as “light dusky rockfish” and “dark dusky rockfish”, respectively, and were both classified as S. ciliatus.  Dark rockfish share an inshore reef or kelp environment with black rockfish, and these two species are often found together.  Black rockfish in Alaska were placed under state jurisdiction in 1998, and now that dark rockfish have been recognized as a distinct species, a North Pacific Fishery Management Council (NPFMC) Plan amendment has been proposed that would also transfer this latter species to state control.  An environmental review analysis was prepared in February 2006 by NPFMC staff with assistance from ABL staff and was scheduled for initial review at the April NPFMC meeting.  Pending the review process by the NPFMC, the analysis will be revised and released for public review following the April meeting.  Final action on the amendment is scheduled for June 2006.

An age-structured model was used for the first time in 2003 to determine biomass and ABC for dusky rockfish (S. variabilis), the predominant species in the assemblage.  This model was developed in a workshop held at the Auke Bay Laboratory in February 2001, and refined to its current configuration in 2004.  In 2004 and 2005 a large quantity of new age data for dusky rockfish became available, which required some reconditioning of the model.  As a result, the 2005 model has a better fit to available data and closely follows survey biomass estimates.  The model estimate of current total biomass for dusky rockfish is 86,893 mt, and recommended ABC for 2006 based on an F40% harvest rate (0.120) is 4,885 mt.  This ABC is an increase of about 20% compared to the 2005 value of 4,056 mt.  The increase in ABC is largely due to a 2.5 fold increase in survey biomass from 2003 to 2005.  Exploitable biomass for the three other species in the assemblage (dark, yellowtail, and widow rockfish) is computed using their average biomass estimates for last three biennial trawl surveys in 2001, 2003, and 2005 which equal a total of 10,500 mt.  Applying an F=0.75M=0.0525 rate to this value of exploitable biomass yields a recommended ABC of 551 mt.  Therefore, for the pelagic shelf rockfish group as a whole, total biomass is 97,386 mt, and recommended ABC for 2006 in the Gulf of Alaska is 5,436 mt.  

For more information, contact Chris Lunsford at (907) 789-6008.



4.  Slope Rockfish




a.  Research
GULF OF ALASKA
Species Identification of Young-of-the-Year Rockfish and Population Genetic Structure of Pacific Ocean Perch Collected in Offshore Waters of the Gulf of Alaska and Bering Sea

Young-of-the-year (YOY) Sebastes rockfish were collected as “bycatch” during Auke Bay Laboratory (ABL) Ocean Carrying Capacity surveys of juvenile salmon in the Gulf of Alaska (GOA) in 1998, 2000–2003, and in the Bering Sea in 2002.  The YOY rockfish were caught in rope trawls towed near the surface in offshore waters of both regions.  These collections are significant because very little is known about the species identification, distribution, habitat, and genetic structure of YOY rockfish in Alaska.


A pilot study of species identification using morphological analysis by Dr. Arthur Kendall (retired from AFSC’s RACE Division) and mitochondrial DNA (mtDNA) analysis by ABL scientists in cooperation with Dr. A. J. Gharrett of the University of Alaska Fairbanks (UAF), revealed that the majority of the rockfish are Pacific ocean perch (S. alutus; POP).  Six other species were also identified: shortraker, rougheye, dusky, darkblotched, widow, and yellowmouth rockfish.  Results from this pilot study were presented at the University of Alaska Lowell Wakefield Symposium on North Pacific Rockfishes in affiliation with the annual American Fisheries Society meeting in Anchorage, September 2005.


In 2003 and 2004, the entire collection was processed for further analysis, resulting in a total of 2,072 POP-type fish sampled for population structure using genetic methods, a subset (600) of which was examined using mtDNA analysis to confirm species identification.  Species identification analysis revealed that 95% of the fish were POP and 5% were other rockfish species.  With funding from the North Pacific Research Board, Dr. Gharrett and graduate student Lisa Kamin began population structure analysis of the POP in 2005, using a suite of microsatellite DNA markers to determine the extent of genetic divergence between year-classes and between geographic locations.  Charles Hutchinson (AFSC REFM Division) examined several otoliths across the size range of POP in the collection and determined the fish to be less than one year old, confirming their young-of-the-year status.


In 2004 and 2005, the species identification analysis for >400 fish was completed using genetic and morphological methods.  A total of 12 species were identified.  We anticipate two reports from this research: 1) species description at this life history stage using morphological features, and 2) a comparison of geographic distribution around the Gulf of Alaska within and between years.

For more information, contact Chris Kondzela at (907) 789-6084.

Habitat of Juvenile Rockfish in Offshore Waters of the Gulf of Alaska

During summer of 2005, the Auke Bay Laboratory used the submersible Delta to explore habitat of juvenile rockfish in the Gulf of Alaska on Albatross Bank southwest of Kodiak Island and off Cape Ommaney and the Hazy Islands in southeast Alaska.  Most of the dive sites were in areas that had been previously mapped and habitat-typed using high resolution multibeam sonar.  Most juvenile rockfish were on shelf habitats at depths between 50 and 150 meters.  On the shelf, juvenile rockfish were observed on several habitats, particularly high relief granite rock exposures and highly-fractured glaciated rock.  Within these habitat types, larger juveniles (presumably aged 1-3 years) were often associated with cobble and boulder fields.  In some cases, juveniles were observed taking cover in the interstices of closely packed cobbles.  Young-of the-year rockfish were often in large schools hovering 1-10 m above the bottom and were rarely observed using cover.  In low relief habitat (cobble pavement and hummocky habitats), most juveniles were solitary and used sponges and rocks for cover.  Adult yelloweye rockfish and lingcod were observed preying on juvenile rockfish.  Except for juvenile rosethorn, yelloweye, and redbanded rockfish, it was not possible to identify juveniles to the species level.  Detection curves are being developed to quantify densities of juvenile rockfish in different habitat types.  Future research includes development of methods to collect juvenile rockfish to identify species-specific habitat relationships.

For more information, contact Jon Heifetz at (907) 789-6054 or Kalei Shotwell at (907) 789- 6056.

Juvenile Rockfish Distribution and Habitat


Chris Rooper continued to analyze sidescan and multibeam sonar and video data collected at the Islands of Four Mountains rockfish habitat study sites.  A method for characterizing and mapping seafloor habitat using these data was developed and described in a manuscript that is currently undergoing internal review.  He has also continued analysis of juvenile rockfish distribution and habitat use in the study area.  A web site documenting the progress and results of this project has been launched on the AFSC web site at http://www.afsc.noaa.gov/race/groundfish/habitat/POP/pop_intro.htm.

For more information, please contact Chris Rooper, (206) 526-4689.

Adult Rockfish Benthic Habitat Associations in the Gulf of Alaska

Many species of commercially valuable rockfish (Sebastes spp.) inhabit waters on the outer continental shelf and upper slope in the Gulf of Alaska typically between depths of 100-500 m.  The benthic habitat requirements and spatial distribution of these rockfish species are relatively unknown.  Information regarding benthic habitat use would improve current stock assessments and provide baseline information for an ecosystem approach to management.  Several study areas in the Gulf of Alaska have recently been mapped with high resolution multibeam bathymetry and backscatter to generate detailed benthic habitat maps.  Large populations of rockfish have been surveyed and fished within these mapped areas. 

The objectives of this study were to delineate habitat on two resolutions of classification, generate density estimates for rockfish using these methods, and identify useful predictors of rockfish distribution for use in stock assessments.  We used a modified deep-water marine benthic habitat scheme for habitat classification.  The larger scale used multibeam imagery for determining benthic habitat, while the smaller scale used direct observations of seafloor features from submersible video.  In summer 2005, forty dive transects were completed on three mapped sites (Albatross Bank, Cape Ommaney, and Hazy Islands) in the Gulf of Alaska using the Delta two-person occupied submersible.  We observed schooling behavior in dusky rockfish typically in the water column and Pacific ocean perch in very large schools over soft bottom.  Numerous gravid females were found in cobbles and small boulder fields.  Solitary individuals such as shortraker, rougheye, redbanded, and sharpchin rockfish were encountered in fairly distinct habitat types. 

We identified habitat types with high densities of rockfish species within each classification method.  In general, the multibeam classifications were too broad to be consistent with the high variability of the finer scale video classifications.  However, when we compared the two classification methods using generalized features (i.e. boulder, sand, mud), densities for some species were more consistent, particularly on hard substrates such as boulders and cobble.  We also considered depth as an additional factor for determining species distributions.  Major commercial rockfish species were clearly delineated by depth, occupying specific ranges.  This finding was consistent with previous studies on adult rockfish distributions.  We concluded that more general habitat classifications such as substrate hardness combined with depth might be a better predictor for rockfish species distributions over large areas. 

For more information, contact Kalei Shotwell at (907) 789-6056, Jon Heifetz at (907) 789-6054, or Dana Hanselman at (907) 789-6626.

Localized Depletion in Alaskan Rockfish


Localized depletion is defined as the reduction in population size over a relatively small spatial area due to intensive fishing.  Some rockfish distributions in Alaska are patchy, aggregated, and stationary; therefore, localized depletion may be a conservation concern.  Fishing seasons are short and intense and confined to small areas.  Localized depletion becomes problematic if it diminishes the ability of rockfish to replenish fished areas such that local spawning populations are eliminated.


To attempt to detect localized depletion, we examined areas of high fishing effort for Pacific ocean perch (POP), northern rockfish, and dusky rockfish during 1991-2004.  Eighteen blocks with areas of ~10,000 km2 were selected that had regular rockfish harvests during these years in the Gulf of Alaska (GOA) and Aleutian Islands (AI).  These areas were then halved to make 36 ~5,000 km2 blocks to investigate scale in the detection of localized depletion.  Of 249 area-year-species combinations analyzed, 43 produced significant negative slopes (indicating depletion) which exceeds the ~6 that would be expected by chance.  Nine regressions had a significantly positive slope (inflation) which is about what is expected by chance.  Overall, POP exhibited the most significant depletions in consistent areas.  The Seguam Island area (AI) exhibited consecutive depletion during 2002-2004.  However, these depletions did not seem to proceed where they ended in the previous year.  Because the CPUE and the estimate of initial biomass are both similar at the start of the fishing year, the area may have been replenished by new fish or the fishery may have shifted to a nearby aggregation in the same area.  POP may have shown the most depletion because it had the most data available and because it is the most targeted of the commercial rockfish fisheries.


Localized depletion in northern rockfish occurred in one year in the “Snakehead” area of the GOA in 1994.  Some depletion of dusky rockfish appeared to occur in the same area and year.  This area was fished heavily for northern rockfish in the 1990’s, but is now only lightly fished.  This is likely due to the serial annual depletion that is suggested by both the fishery and survey data.  Clausen and Heifetz (2002) noted that 46% of the entire GOA catch of northern rockfish was taken from this area between 1990 and 1998.  Overall these two species have not shown substantial intra-annual depletions since 1991.  Several explanations of this may exist: 1) the local populations may be large enough compared to the existing catch limits that significant depletions do not occur; 2) there are insufficient data to detect real depletions that are happening; and 3) the data selection criteria were aimed at the complex of targeted rockfish.  If the fishery begins each year by concentrating on POP until the catch limit is reached, then subsequently targets northern rockfish and finally dusky rockfish, depletion would be exaggerated for the first target and then underestimated for the final target. 

For more information contact Dana Hanselman at (907) 789-6626.

Rockfish Catchability in Trawl Surveys

The survey catchability coefficient, or q, is of paramount importance for estimating stock size with contemporary assessment methodology.  The catchability coefficient is a fixed or estimated parameter that scales a survey index to an absolute biomass estimate.  In most cases for stock assessment of North Pacific groundfish, catchability is fixed at unity, or constrained near a value that is based on the judgment of the fishery biologist.  When catchability is greater than unity, it implies that the fishing gear catches more fish than that of the area swept by the trawl net (herding), while below unity implies that the gear catches fewer fish than the area swept (gear avoidance).  When the catchability coefficient is estimated within the stock assessment it is confounded with many other parameters, particularly selectivity, fishing mortality, and natural mortality.  In addition, most stock assessments do not account for possible changes in catchability over time or in conjunction with changes in stock abundance.  Most stock assessments would benefit from an independent estimate of catchability from empirical observations.

Several prior studies have attempted to do so by estimating the ratio of fish density between a bottom trawl survey and line transect methods with cameras or submarines.  We reviewed some of these studies as applied to North Pacific groundfish and conducted our own submarine/trawl experiment in July 2005 near Kodiak Island, Alaska for rockfish.  This experiment used eight submarine transects (made by the submersible Delta) and eight standard NMFS biennial survey trawl hauls to attempt to estimate survey catchability for an area of high rockfish abundance.  With results of these line transect estimates versus survey trawl biomass estimates, we compared estimated catchability coefficients for several species and contrasted these estimates with values from the literature.  Pacific ocean perch had a high catchability coefficient of near 2, rougheye rockfish were near 1, while shortspine thornyheads had a very low value of near 0.3.  We contend that different catchability coefficients between species are often not caused by gear avoidance issues, but are either an artifact of confounded parameters in the stock assessment model or related to the density of fish in trawlable versus untrawlable habitat.

For more information, contact Dana Hanselman at (907) 789-6626 or Kalei Shotwell at (907) 789-6056.




b.  Stock Assessment

BERING SEA AND ALEUTIAN ISLANDS


Pacific ocean perch (POP) - Beginning this year, POP assessments will be conducted on a two year cycle to coincide with the Aleutian Islands survey cycles.  Since no survey was conducted in 2005, the assessment to determine the 2006 harvest is essentially the same as the previous year with the inclusion of the 2005 catch.


The 2004 assessment updated the previous assessment by including the 2004 Aleutian Islands survey results and the 2003 Aleutian Islands fishery age composition.  The Aleutian Islands survey resulted in a biomass estimate of 579,000 t, a 23% increase over 2004 and the second highest estimate during the time-series.  Stock assessment model results indicate that Pacific ocean perch total and spawning biomass were at low levels in the 1970s and increased to the present high and stable levels.


The SSC has determined that reliable estimates of B40%, F40%, and F35% exist for this stock, thereby qualifying Pacific ocean perch for management under Tier 3. The current estimates of B40%, F40%, and F35% are 142,000 t, 0.048, and 0.058, respectively. Projected spawning biomass for 2006 is 133,000 t, placing POP in sub-tier “b” of Tier 3. The maximum FABC value allowed under Tier 3b is computed as follows:

FABC = F40% (B2005 /B40%-0.05)/(1-0.05) = 0.048(133,000/142,000-0.05)/0.95 = 0.045


Projected harvesting at a fishing mortality rate of 0.045 gives a 2006 ABC of 14,800 t, which is the recommended ABC.  ABCs are set regionally based on the biomass apportionment as follows: BS = 2,920 t, Eastern Aleutians (Area 541) = 3,210 t, Central Aleutians (Area 542) = 3,165 t, Western Aleutians (Area 543) = 5,305 t. The OFL fishing mortality rate is computed under Tier 3b as follows:

FOFL = F35%(B2004 /B40%-0.05)/(1-0.05)= 0.058(133,000/142,000-0.05)/0.95 = 0.054


Projected harvesting at a fishing mortality rate of 0.054 gives a 2006 catch of 17,600 t, which is the authors’ and Plan Team’s recommended OFL for the BSAI.  The OFL for BSAI is not regionally apportioned.  Model projections indicate that this stock is neither overfished nor approaching an overfished condition.


The assessment authors presented an Appendix with the results of an analysis on the management consequences of maternal effect on fecundity and implications for stock productivity.  The authors found that the reduced effectiveness of younger spawners resulting in reduced reproductive output conserved for a given fishing mortality tended to be counteracted by the increased resiliency in stock recruitment relationships due to an equivalent number of recruits associated with reduced reproductive output.


Northern rockfish -  Beginning this year, northern rockfish assessments will also be conducted on a two year cycle to coincide with the Aleutian Islands survey cycles.  Since no survey was conducted in 2005, the assessment to determine the 2006 harvest is essentially the same as the previous year with the inclusion of the 2005 catch.


The 2004 assessment updated the previous assessment with the 2004 Aleutian Islands survey results, 2004 catch and the age composition for the 2000 and 2003 Aleutian Islands fisheries.  The combined 2004 Bering Sea and Aleutian Islands survey estimate of 192,000 t was a 9% increase over the 2002 combined estimate.  The stock assessment model indicates that the northern rockfish stock has steadily increased from 133,000 t in 1977 to 200,000 t in 2004.


Northern rockfish, which had previously been managed under Tier 5, are now managed under Tier 3 due to the availability of reliable estimates for B40%, F40%, and F35% (46,000 t, 0.049, and 0.059 respectively). Since the female spawning biomass (66,600 t) is greater than B40%, sub-tier “a” would be applicable. Under Tier 3a, the maximum permissible ABC would be 8,530 t, which is the recommendation for the 2006 ABC.  Under Tier 3a, the 2006 OFL would be 10,100 t for the Bering Sea/Aleutian Islands combined.  Model projections indicate that this stock is neither overfished nor approaching an overfished condition.

Shortraker/rougheye rockfish -  Since there was no Aleutian Islands survey in 2005, the assessment was not updated this year. The 2004 Aleutian Islands survey biomass estimates for shortraker and rougheye rockfish were 33,257 t and 15,039 t, respectively.  These estimates are of the same magnitude of other surveys conducted in the Aleutian Islands since 1991.  The stock assessment model indicates that the rougheye rockfish resource has slowly declined to 12,000 t, about half of the biomass estimated for 1980, the initial year in the model.  Similarly, shortraker rockfish are estimated to have declined 25% from the 1980 biomass of 35,000 t to the 2005 estimate of 26,500 t.


Although a stock assessment model has been developed for these species and provides more reliable estimates of biomass than the trawl surveys, species identification in the commercial catch remains a problem.  Therefore, these species remain in Tier 5 for the present time and also remain combined for management purposes.


FABC is set at the maximum permissible level under Tier 5, which is 75% of M. Accepted values for M for these stocks are: rougheye rockfish--0.025, shortraker rockfish--0.030.  The authors recommended a combined BSAI 2006 OFL and ABC for shortraker rockfish of 774 t and 580 t and a combined BSAI 2006 OFL and ABC for rougheye rockfish of 299 t and 224 t. The management of these small OFLs will be challenging. These species are not targeted but are harvested incidentally in numerous target fisheries.  It is not possible to determine whether these species are overfished or whether they are approaching an overfished condition because they are managed under Tier 5.


Other rockfish complex -  The BSAI “Other Rockfish” also will be managed on a two year cycle in future years to coincide with years when an Aleutian Islands survey is conducted.  This complex formerly consisted of 28 Sebastes and Sebastolobus species, but now considers only the 8 species that have been caught at least once during AFSC research surveys or appeared in more than 1% of observed fishery hauls between 1990 and 2001. The last assessment included 2004 Aleutian Islands and Bering Sea survey biomass, catches in the EBS and AI, updated length frequency data and analyses of growth of light dusky rockfish and shortspine  thornyheads. The authors recommend assigning a separate ABC and OFL to shortspine thornyheads and leaving the remaining 7 rockfish species within the other rockfish complex. This recommendation was based on the fact that shortshine thornyheads are the most abundant and valuable species in the complex and inhabit deeper regions of the shelf and slope than the others. The authors recommend using  Tier 5 criteria to assign separate ABCs and OFLs in the EBS and AI for shortspine thornyheads (using the 5-year survey average for biomass and M=0.07), and using Tier 6 (average catch from 1998-2002) criteria for the remaining species in the “Other Rockfish” complex. 


The Tier 5ABCs and OFLs for thornyheads were based on biomass estimates that the author considered reliable. However, biomass estimates for the remaining “other rockfish” did not appear to be reliable. The actual catches of the remaining “other rockfish” species have been much larger (by a factor of 6) than the OFLs would have been had this species group been managed under Tier 5 in 1992-2002.  This, combined with the fact that the Aleutian Island area survey biomass estimates for this group have generally increased for the last 13 years, suggested that the biomass estimates for this group are unreliable. Using Tier 6 criteria for the remaining “other rockfish” resulted in an OFL that was similar to catches for 1999-2002. As with Tier 5, the Tier 6 OFL for this subgroup is inappropriate (i.e., it seemed unlikely that biomass would keep increasing for 13 years if catches had equaled or exceeded OFL on average). Therefore, thornyheads were not split from the “other rockfish” complex at this time. 


For 2006, the ABCs and OFLs were set for the entire “other rockfish” complex including thornyheads. FABC was set at the maximum value allowable under Tier 5, which is 75% of M (0.07), or 0.053. Multiplying this rate by the best estimates of “other rockfish” biomass yields 2006 ABCs of 810 t in the EBS and 590 t in the AI. OFL was set for the entire BSAI area, which under Tier 5 is calculated by multiplying the best estimate of total biomass for the area by M (0.07), which yields an OFL of 1,870 t.

For further information, contact Paul Spencer at (206) 526-4248.
GULF OF ALASKA


Pacific ocean perch -  Pacific ocean perch (POP), Sebastes alutus, is the dominant fish in the slope rockfish assemblage and has been extensively fished along its North American range since 1940.  Since 2005, Gulf of Alaska rockfish have been moved to a biennial stock assessment schedule to coincide with the biennial trawl survey.  On odd years (such as 2005’s assessment for the 2006 fishery) when there is new survey information, a full stock assessment is done.  There were no major changes in the 2005 model from 2004.  The groundfish trawl survey biomass estimate for Pacific ocean perch increased by 61% from 2003, and was relatively precise compared to previous large estimates.  This large estimate was tempered by the model, but still resulted in an increase in spawning biomass and ABC.  For the 2006 fishery, we recommended an ABC of 14,261 mt in the Gulf of Alaska.  This ABC was up about 5% from the 2005 ABC of 13,575 mt. Female spawning biomass remains above B40%, with projected biomass stable.

For more information contact Dana Hanselman at (907) 789-6626.




Northern rockfish -  A full assessment was completed for Gulf of Alaska northern rockfish in 2005 to coincide with the 2005 Gulf of Alaska biennial bottom trawl survey. The model was updated to include the 2005 survey biomass estimate, updated catch from 2004, preliminary catch for 2005, survey age composition from 2003, fishery age composition from 2004, and updated fishery age compositions with additional ages from a backlog of available otoliths for the years 1998 – 2004.  Fishery length compositions were removed for the years 1998-2003, because fishery age compositions were utilized for these years.  For northern rockfish, an alternative age-structured model was recommended that allowed for estimation of natural mortality with an informative log normal prior and estimation of average historical fishing mortality in computations of initial numbers at age in 1977.  The model will be evaluated for implementation in 2006.

For more information contact Dean Courtney at (907) 789-6006.

Rougheye rockfish -  In 2005 we formalized the use of the generic rockfish model as the primary assessment tool for rougheye rockfish (Sebastes aleutianus).  This model followed the general framework of the model used to describe Pacific ocean perch stock status in the Gulf of Alaska which was developed in a workshop held at the Auke Bay Laboratory in February 2001.  The model was constructed with AD Model Builder software and is a separable age-structured model with allowance for size composition data that is adaptable to several rockfish species.  The data sets used include total catch biomass, fishery size compositions, trawl and longline survey biomass estimates and size compositions, and trawl survey age compositions. 

New data added to the model were the 2003 survey age composition, estimated 2005 fishery catch and size composition, and estimated 2005 trawl and longline survey biomass estimates and size compositions.  Consecutive trawl survey biomass estimates have remained relatively stable.  New age agreement tests were conducted that allowed the development of an age error matrix based on rougheye rockfish specimens.  Additionally, another method for determining the proportion of rougheye rockfish fishery catch in the shortraker/rougheye complex from 1993-2004 was considered.  We provided results from three separate age-structured models to analyze the effects of the new age error structure and catch data.  Models using the new age error structure had relatively similar fits and parameter estimates.  We recommend the use of Model 3, which used the new age error structure based on rougheye ages and the more accurate estimates of rougheye rockfish fishery catch.

The estimate of current total biomass for rougheye rockfish is 37,449 mt.  The projected ABC derived from the recommended model (Model 3) for 2006 is 983 mt which is about 2% lower than last year’s ABC of 1,007 mt.  The decrease in ABC is likely due to the decrease in the longline survey relative population weight in the 2005 survey.  The stock is not overfished, nor is it approaching an overfished condition.  Historical collections of age data are currently being processed by the AFSC age-and-growth unit, and we anticipate several more years of age data for future assessments. 

For more information, contact Kalei Shotwell at (907) 789-6056.


Shortraker and other slope rockfish -  Previously, shortraker rockfish and rougheye rockfish in the Gulf of Alaska were always combined in a single management category and were assessed together.  Starting in 2005, however, the two species were divided for management purposes, and a separate assessment report is now done for rougheye rockfish.  Shortraker rockfish and “other slope rockfish” are distinct management categories, but their assessments are presented in a combined report because both assessments are based on biomass estimates from trawl surveys, instead of modeling.  Exploitable biomass for each management category was estimated by the average biomass in the three most recent biennial trawl surveys (2001, 2003, and 2005), excluding the estimated biomass in the 1-100 m stratum.  The 1-100 m depth stratum was removed from the estimate because most rockfish in this stratum are small juvenile fish, and thus are not considered exploitable.  This results in an exploitable biomass of 37,461 mt for shortraker rockfish and 93,552 mt for “other slope rockfish”.  Applying either an F=0.75M or an F=F40% rate (depending on the species) to these values of exploitable biomass results in recommended ABCs for the Gulf of Alaska in 2006 of 843 mt for shortraker rockfish and 4,150 mt for “other slope rockfish”.


Some potentially significant new information about shortraker rockfish became available in 2005.  Charles Hutchinson at the AFSC age-and-growth unit completed a study on an experimental ageing technique for this species.  Previously, attempts at ageing shortraker rockfish were not considered successful.  The new study determined the first von Bertalanffy parameters for shortraker rockfish, and these parameters were used to indirectly compute an age of 50% maturity of 21.4 years for females.  This method appears to be quite promising, and production ageing of shortraker rockfish could begin in 1-2 years.  If so, this would allow development of an age-structured model for shortraker rockfish.

For more information contact Dave Clausen at (907) 789-6049.



5.  Thornyheads




b.  Stock Assessment

GULF OF ALASKA

Although an age structured model has been developed for the thornyheads, the lack of age composition data from GOA trawl surveys, sablefish longline surveys, and improved length sampling from longline and trawl fisheries has prevented its use for determining ABC and TAC for these species.  Thornyhead rockfish are commercially valuable species which are presently not targeted in a directed fishery but are caught incidentally as bycatch in directed fisheries for rockfish, flatfish and sablefish.  The catch in recent years is well below the TAC and has been declining.  The exploitable biomass for determining the harvest level is calculated as the average of the biomass estimates from the 2003 and 2005 trawl surveys, which is 98,158 t.


The ABC was determined using Tier 5 methodology by multiplying the exploitable biomass by M=0.03 and 0.75 giving 2,209 mt. The corresponding OFL recommendation results in 2,945 mt.  The OFL fishing mortality rate under Tier 5 is set equal to the estimate of M, so FOFL=0.03. Area apportionments for thornyhead ABC’s in 2006 and 2007 are as follows.

Western      Central      Eastern        Total

     513             989             707            2,209

For further information contact Dr. James Ianelli (206) 526-6510.


6.  Sablefish




a.  Research

BERING SEA, ALEUTIAN ISLANDS, AND GULF OF ALASKA

2005 Sablefish Longline Survey

The AFSC has conducted an annual longline survey of sablefish and other groundfish in Alaska from 1987-2005.  The survey is a joint effort involving two divisions of the AFSC: ABL and RACE.  It replicates as closely as practical the Japan-U.S. cooperative longline survey conducted from 1978-94 and also samples gullies not sampled during the cooperative longline survey.  In 2005, the twenty-seventh annual longline survey of the upper continental slope of the Gulf of Alaska was conducted, along with a similar survey of the eastern Bering Sea.  One hundred-fifty-two longline hauls (sets) were completed between June 2, 2005 and September 1, 2005 by the chartered fishing vessel Ocean Prowler.  Sixteen kilometers of groundline were set each day, containing 7,200 hooks baited with squid.  

Sablefish (Anoplopoma fimbria) was the most frequently caught species, followed by giant grenadier (Albatrossia pectoralis), Pacific cod (Gadus macrocephalus), and arrowtooth flounder (Atheresthes stomias).  A total of 81,460 sablefish were caught during the survey compared to 90,226 in 2004.  A total of 4,244 sablefish, 566 shortspine thornyhead (Sebastolobus alascanus), and 58 Greenland turbot (Reinhardtius hippoglossoides) were tagged and released during the survey.  Electronic temperature-depth tags were surgically implanted in 27 Greenland turbot.  Four Greenland turbot tagged with electronic tags have been recovered by the fishery since tagging began in 2003.  Length-weight data and otoliths were collected from 2,239 sablefish.  Killer whales (Orcinus orca) took fish from the longline at four stations in the western Gulf of Alaska and two stations in the Bering Sea.  Sperm whales (Physeter macrocephalus) were common near the vessel in the eastern Gulf, west Yakutat, and central Gulf regions and were observed taking fish from the line at ten stations.

Several special projects were conducted during the 2005 longline survey.  Corals caught on the line were collected for identification and sample preservation.  A seabird occurrence study was conducted for the fourth year which helps to address where and when certain seabird species occur in Alaska waters.  Giant grenadier were sampled in the Southeastern and Yakutat areas to determine sexual maturity as part of a study that began in the 2004 longline survey.  In addition, spiny dogfish were also sampled in the Southeastern and Yakutat areas for biological studies conducted by graduate students from the University of Alaska-Fairbanks and University of Washington.  Finally, a two-day experiment was conducted off Yakutat to collect genetic tissues of rougheye rockfish (Sebastes aleutianus) and to investigate depth distribution patterns of “light” and “dark” color phases of rougheye rockfish.

For more information, contact Chris Lunsford at (907) 789-6008.

Auke Bay Laboratory Sablefish Tag Recovery Program

Processing tag recoveries and administration of the reward program continued during 2005.  Total tags recovered for the year so far are 626, which includes 577 fish tagged as adults and 49 as juveniles.  Four sablefish at liberty 32 years and one at liberty 33 years were recovered in 2005.  These fish were all released in Chatham Strait, Southeast Alaska, in 1972 or 1973.  Four of the fish were recovered in Chatham Strait, but the fifth and oldest fish was recovered in outside waters in the vicinity of Cross Sound in northern Southeast Alaska.

Tagging continued on the 2005 sablefish longline survey, with 4,244 sablefish tagged and released.  Database sablefish releases now total over 327,000 and recoveries total 26,575.  Shortspine thornyheads and Greenland turbot are also tagged and released on the longline survey, and their records maintained in the sablefish tag database.  To date there are 5,075 shortspine thornyhead and 1,002 Greenland turbot releases.

For more information, contact Nancy Maloney at (907) 789-6060.

Juvenile Sablefish Studies


Juvenile sablefish studies have been conducted by the Auke Bay Laboratory in Alaska since 1984 and were continued in 2005.  A total of 611 juvenile sablefish (age 1+) were tagged with spaghetti tags and released during a cruise of the NOAA vessel John N. Cobb at St. John Baptist Bay near Sitka in April-May 2005.  During the same cruise, an additional 87 juvenile sablefish were implanted with electronic archival tags.  This relatively small bay is the only known location in Alaska where juvenile sablefish have been consistently found on an annual basis. 


The electronic archival tags will provide information on juvenile sablefish behavior and habitat during their transition from nearshore rearing areas to the age at which they are intercepted by the fishery.  Since 2003, a total of 322 electronic archival tags have been released on juvenile sablefish in St. John Baptist Bay.  These tags record the temperature and depth experienced by the fish and are designed for recovery in the commercial fishery when the fish are age 2+ or greater.

For more information, contact Thomas Rutecki at (907) 789-6051.




b.  Stock Assessment

BERING SEA, ALEUTIAN ISLANDS, AND GULF OF ALASKA

The 2005 sablefish assessment showed that sablefish abundance increased during the mid-1960's due to strong year classes from the 1960's.  Abundance subsequently dropped during the 1970's due to heavy fishing; catches peaked at 53,080 mt in 1972.  The population recovered due to exceptional year classes from the late 1970's; spawning abundance peaked again in 1987.  The population then decreased as these exceptional year classes died off.  


The longline survey abundance index decreased 2.5% from 2004 to 2005 and follows a 1% decrease from 2003 to 2004.  These decreases follow recent increases, so that relative abundance in 2005 is 6% higher than in 2000.  The fishery abundance index increased 6% from 2003 to 2004 (the 2005 data are not available yet).  As a result of this this increase, relative fishery abundance in 2004 returned to the same level as 2000.

Spawning biomass is projected to remain stable from 2005 to 2006, but decrease slightly in 2007.  Sablefish abundance is moderate; projected 2006 spawning biomass is 38% of unfished biomass.  Abundance has increased from a low of 33% of unfished biomass during 1998 to 2000.  The 1997 year class is an important part of the total biomass and is projected to account for 19% of 2006 spawning biomass.  The 2000 year class likely is above average and should also account for 19% of spawning biomass in 2006.  The 1998 year class, once expected to be strong, appears average.


We recommend a 2006 ABC of 21,000 mt for sablefish in federally managed waters of Alaska, based on an adjusted F40% strategy.  This ABC is identical to that recommended for 2005 and is lower than the 2004 ABC of 23,000 mt.


The apportionment of ABC between areas changed substantially in 2006 with a 7% decrease in the Gulf of Alaska and 18% and 25% increases in the Aleutian Islands and Bering Sea.  The main reason for this high variability is because of a substantial change in the apportionment in the 2004 assessment in the opposite direction, which was caused by a combination of very low survey and fishery CPUEs in the Bering Sea and Aleutian Islands. The current apportionment returns to percentages that have been more characteristic of years prior to last year’s assessment.

For more information, contact Dana Hanselman at (907) 789-6626.


7.  Flatfish




b.  Stock assessments

BERING SEA


Yellowfin sole -  The 2005 stock assessment incorporates the 2005 catch and survey biomass as well as the age compositions from the 2004 survey and 2004 catch. This 2005 EBS bottom trawl survey resulted in a biomass estimate of 2,768,000 t, an increase of 9% from 2004. The stock assessment model indicates that the stock has been slowly declining over the past twenty years, although still at a high level, due to recruitment levels which are less than those which built the stock to high levels in the late 1960s and early 1970s. The time-series of survey age compositions indicate that only 2 of the past 10 year classes have been above the long term average. The 2005 catch of 90,625 t represents the largest flatfish fishery in the United States and the average exploitation rate has been 5% the past five years for this stock.  This assessment features an estimate of the relationship between survey catchability and annual mean bottom water temperature and also estimates a Ricker form of the spawner recruit relationship within the model.  Results indicate that catchability, averaged over 23 years, = 1.27.


Reliable estimates of B40%, F40%, and F35% exist for this stock, thereby qualifying yellowfin sole for management under Tier 3. The updated point estimates of B40%, F40%, and F35% from the assessment are 412,000 t, 0.11, and 0.14, respectively. Given that the projected 2006 spawning biomass of 484,800 t exceeds the estimate of B40%, ABC and overfishing recommendations for 2006 were calculated under sub-tier “a” of Tier 3. FABC was set at the F40% (0.11) level, which is the maximum permissible level under Tier 3a. Projected harvesting at the F40% level gives a 2006 ABC of 121,400 t. 


The overfishing level was also determined from the Tier 3a formula, where an F35% value of 0.14 gives a 2006 OFL of 144,000 t.  Model projections indicate that this stock is neither overfished nor approaching an overfished condition.


In response to SSC recommendations, the authors analyzed stock-recruitment data to consider an alternative assignment of yellowfin sole harvest policy under Tier 1. The authors fit Ricker stock-recruitment curves to two different time-series of data (1954-1999 and 1978-1999) inside the model and obtained very different estimates of MSY and Fmsy depending on which time-series was utilized.  Concerns regarding the reliability of the stock-recruitment model fit to these data precluded their use to implement a tier 1 harvest strategy at this time.


Northern rock sole -  Changes to the input data for the 2005 assessment include addition of the 2004 fishery age composition, 2004 survey age composition, and 2005 trawl survey biomass point estimate and standard error. The 2005 bottom trawl survey resulted in a biomass estimate of 2,119,000 t, a 3% decrease over last year’s estimate of 2,182,000 t.  The assessment continued the investigation of catchability (q) began in 2002.  As in past assessments, a value of 1.4 obtained from a trawl “herding” experiment was used as the mean of a prior distribution on q. The updated value from this assessment gives a q estimate of 1.52.  Natural mortality was estimated as a free parameter (with q constrained as stated above) giving the best fit at M = 0.16.  The model estimates that the biomass of rock sole has increased the past two years after declining from a peak value observed in 1995.  The increase is due to strong recruitment from the 2001 and 2002 year classes which are now entering the observable portion of the population.  The model estimates the 2005 biomass of rock sole at 1,490,000 t, an increase of 4% over 2004 and about 20% less than the peak level observed in 1995.


Reliable estimates of B40%, F40%, and F35% exist for this stock, therefore this stock qualifies for management under Tier 3.  The updated point estimates of B40%, F40%, and F35% from the present assessment are 228,000 t, 0.15, and 0.18, respectively. Given that the projected 2006 female spawning biomass of 440,000 t exceeds B40%, the ABC and OFL recommendations for 2006 were calculated under sub-tier “a” of Tier 3. The recommended FABC is at the F40% (=0.15) level, which is the maximum permissible level under Tier 3a.  Projected harvesting at the F40% level gives a 2006 ABC of 125,000 t.


The OFL was determined from the Tier 3a formula, where an F35% value of 0.18 gives a 2008 OFL of 149,600 t.  Model projections indicate that this stock is neither overfished nor approaching an overfished condition.


The authors responded to a request by the SSC to examine rock sole for possible management under Tier 1.  In the case of rock sole, the time series of recruitment estimates from this assessment is 28 years. In the stock assessment model, a Ricker form of the stock-recruit relationship was fit to these data.  Very different estimates of FMSY and BMSY were obtained depending on which years of data were included.  Recent research indicates a decadal scale shift in atmospheric forcing, which may affects the recruitment of rock sole.  Given these concerns, the authors plan to perform a simulation study to determine the appropriateness of applying a harvest strategy resulting from fitting the full time series for a fish stock experiencing temporal less productive reproductive potential due to changing oceanic conditions.  Therefore, management under Tier 1 is not recommended at the present time.


Flathead sole -  The latest assessment updated the previous by incorporating new catch, discard, survey biomass, length composition, and age composition data.  The 2005 trawl survey biomass estimate of 620,000 t was about 2% lower than last year’s estimate of 629,000 t.  Survey biomass has been relatively stable over the past four years compared to the decrease observed from 1998-2000. The assessment again investigated the relationship between temperature anomalies and survey biomass anomalies whereby the survey catchability coefficient was modeled as a function of the temperature anomalies. This addition had an effect on survey biomass estimates since 1998, during which time temperature fluctuations were greater.


Model estimates of age 3+ biomass indicate that the stock has steadily declined from a peak of 1,025,100 t in 1993 to the 2005 level of 632,100 t, a decline of 38%.  The decline is attributable to a reduction in recruitment during the 1990s relative to that observed in the 1980s.  The stock remains lightly harvested and well above B40%.


It has been determined that reliable estimates of B40%, F40%, and F35% exist for this stock, thereby qualifying it for management under Tier 3.  The updated point estimates of B40%, F40%, and F35% from the present assessment are 123,600, 0.30, and 0.36, respectively.  Given that the projected 2006 spawning biomass of 233,800 t exceeds B40%,  ABC and OFL recommendations for 2006 were calculated under sub-tier “a” of Tier 3 where FABC is set at the F40% (=0.30) level, the maximum permissible level under Tier 3a.  Projected harvesting at the F40% level gives a 2006 ABC of 59,800 t. The OFL was also determined from the Tier 3a formula, where an F35% value of 0.36 gives a 2006 OFL of 71,800 t.  Model projections indicate that this stock is neither overfished nor approaching an overfished condition.


At the request of the SSC, flathead sole productivity and estimation of FMSY were investigated by fitting both Ricker and Beverton-Holt spawner recruit models inside the stock assessment model.  Both spawner-recruit models were fit to all the data (1976-2000) and to just the post 1988 data.  Very different estimates of stock productivity resulted from this analysis depending on which data set was used (the stock was much more productive when all the data were included).  Also, density dependent factors may be confounding the interpretation of the effect of the regime shift on stock productivity.  Thus the results of the estimation of MSY and FMSY from the spawner-recruit models are not considered reliable at this time.


Alaska plaice -  The 2005 assessment incorporated the 2005 shelf survey biomass estimate (503,900 t) and the 2005 catch data into the stock assessment model.  The survey biomass estimate was 3% higher than in 2004.  The stock is estimated to be at a high and stable level with relatively stable recruitment since the 1970s and a low level of harvest which is typically bycatch from other target fisheries.  Catchability investigations do not indicate a temperature effect as shown for other shelf flatfish.


Reliable estimates of B40%, F40%, and F35% exist for this stock, therefore qualifying it for management under Tier 3. The updated point estimates are B40% = 109,400 t, F40% = 0.77, and F35% = 1.08. Given that the projected 2006 spawning biomass of 208,200 t exceeds B40%, the ABC and OFL recommendations for 2006 were calculated under sub-tier “a” of Tier 3. Projected harvesting at the F40% level gives a 2008 ABC of 188,000 t. The OFL was determined from the Tier 3a formula, where projected harvesting at F35% gives a 2006 OFL of 237,000 t.  Because the age at 50% selection in the fishery is 10.3, Alaska plaice has the potential to spawn twice before it is recruited to the fishery. Additionally, the high natural mortality of 0.25 indicates that the lifetime spawner per recruit potential is rapidly reducing at the ages of highest fishing selectivity. Recruitment has been stable from the late 1970s through present.  Model projections indicate that this stock is neither overfished nor approaching an overfished condition.


The authors also analyzed stock-recruitment data to consider assessment of Alaska plaice under Tier 1. The authors fit both Ricker and Beverton-Holt stock recruitment curves using two different time series of data. The full time series (1979 – 2001) and the portion of the time series since the possible 1989 regime shift (1989-2001) were examined. Neither stock-recruitment curve fit the data well. Both curves imply that Alaska plaice is highly unproductive and that even a small fishery could not be maintained. The population has been fairly stable in recent years and the authors do not feel that the estimates of productivity implied by these stock-recruitment relationships are accurate, and therefore conclude that management of Alaska plaice under Tier 1 is not advisable at this time.    


Other flatfish -  The “other flatfish” complex currently consists of Dover sole, rex sole, longhead dab, Sakhalin sole, starry flounder, and butter sole in the EBS and Dover sole, rex sole, starry flounder, butter sole, and English sole in the AI. Starry flounder, rex sole, and butter sole comprise the vast majority of the species landed. For example, Starry flounder and rex sole comprised 90% of the “other flatfish” catch in 2005.  Because of insufficient information about these species, no model analyses are possible. The latest assessment incorporates 2005 total catch and discard and 2005 trawl survey information. The 2005 EBS bottom trawl survey resulted in biomass estimates of 121,000 t, a decrease from the estimate of 143,000 t from the 2004 survey.  The biomass of these species in the Aleutian Islands is 14,980 t from the 2004 survey, the highest observed since 1983.


“Other flatfish” are classified as Tier 5 species complex with an assumed natural mortality rate of 0.2.  FABC was set at the 0.75 M level (=0.15), which is the maximum permissible level under Tier 5. Projected harvesting at the 0.75 M level gives a 2006 ABC of 18,100 t.  The overfishing level was set with an FOFL value of 0.20, giving a 2006 OFL of 24,100 t.  It is not possible to determine whether the “other flatfish” complex is overfished or approaching an overfished condition because it is managed under Tier 5.


Greenland turbot -  The 2005 assessment model incorporated new catch and length frequency data from the fishery.  It also included an aggregated longline survey index and updated trawl survey information on biomass and length frequency data.  Biomass and size composition data were also included from the EBS slope survey.  The stock assessment model indicates that this stock has continued to decline due to the reduced recruitment levels observed in the last 20 years relative to the strong recruitment observed in the 1970s.  The stock is still above the B40% reference level and is lightly harvested.  Reliable estimates of B40%, F40%, and F35% exist for this stock.  Updated point estimates of B40%, F40%, and F35% from the present assessment are 47,400 t, 0.48, and 0.61, respectively. Projected spawning biomass for 2006 is 43,500 t.


Greenland turbot therefore qualify for management under Tier 3a. The maximum permissible value of FABC under this tier translates into a 2006 catch of 11,400 t. The assessment authors recommend setting the 2006 ABC at a value less than the maximum permissible. Using FABC = 5-year average results in a 2006 ABC of 2,740 t corresponding to a full selection fishing mortality rate of 0.095. The proposed harvest is apportioned by area on the basis of relative survey biomass, giving an EBS ABC of 1,827 t and an AI ABC of 913 t. The OFL fishing mortality rate is computed under Tier 3a, FOFL = F35% = 0.56, and translates into an overfishing level of 14,200 t.


Arrowtooth flounder -  The present assessment continues to utilize catchability as a function of the annual average bottom temperature during the EBS shelf trawl survey and also uses the EBS shelf trawl survey sex ratios as prior information to estimate sex-specific population numbers at age. This year’s EBS shelf bottom trawl survey resulted in a biomass estimate of 757,700 t, the highest ever estimated on the shelf and 210,000 t higher than the 2004 estimated.  A slope survey was conducted in 2004 and resulted in an estimate of 68,600 t.  Combined, the two surveys represent the highest biomass estimate for arrowtooth flounder since the surveys began.  The last eight year classes are all estimated to be at or above the time series average.  The stock remains very lightly harvested with fish caught primarily as bycatch in other fisheries.  Discarding occurs at a rate exceeding 50%.


Since more female arrowtooth flounder are caught in trawl surveys throughout Alaska compared to males, and because the oldest female fish have been determined to be older than the oldest males, it is hypothesized that there are different natural mortality values for each sex. With the female natural mortality rate fixed at 0.2, male natural mortality was profiled over a range of values to determine which value provided the best fit to all the observable population characteristics and still gave reasonable estimates of male selectivity to the survey trawl.  The male natural mortality rate that provided the best fit was 0.33. With the stock assessment model configured in this way, the population biomass was estimated at 947,000 t, the highest level for the modeled abundance trend which begins in 1976.


The SSC has determined that reliable estimates of B40%, F40%, and F35% exist for this stock, thereby qualifying arrowtooth flounder for management under Tier 3. The updated point estimates of B40%, F40%, and F35% from the present assessment are 300,300 t, 0.26, and 0.32, respectively. Given that the projected 2006 spawning biomass of 666,800 t exceeds B40%, the ABC and OFL recommendations for 2006 were calculated under sub-tier “a” of Tier 3 by setting FABC (=0.26) which is the maximum permissible level under Tier 3a.  Projected harvesting at the F40% level gives a 2006 ABC of 135,500 t.  The OFL fishing mortality rate under Tier 3a is F35% (=0.33), or a 2005 OFL of 166,100 t. Model projections indicate that this stock is neither overfished nor approaching an overfished condition.

For further information, contact Thomas Wilderbuer (206) 526-4224.

GULF OF ALASKA

Arrowtooth flounder -  The 2005 arrowtooth flounder assessment features new biomass and length composition data from the 2005 NMFS bottom trawl survey and updated catch and fishery length data for 2005.  The model also includes survey age composition data from each survey except for 2005 (ages not determined yet).  The 2005 estimated age 3+ biomass of 2,109,700 mt is based on abundance estimates derived from an age structured model and indicates that the population is at a historical (past 40 years) high level.  Data from halibut trawl surveys in the 1960’s, groundfish trawls in the 1970’s, and NMFS triennial trawl surveys from 1984 to 2005 were included in the model. Similar to the previous assessment, the model matched the observed higher proportion of females in the larger size intervals of both survey and fishery data by allowing males a higher mortality rate than females. 


The ABC estimate was based on Tier 3a calculations due to the fact that the estimated 2005 female spawning biomass (1,095,700 mt) is greater than the B40% estimate (545,900 mt). Therefore, FOFL=F35% =0.168 and FABC=F40% = 0.142 resulting in an ABC recommendation of 177,844 t. The overfishing level for arrowtooth flounder is estimated to be 207,700 mt.  The Plan Team recommended that ABC be apportioned among regulatory areas in proportion to biomass distributions in the 2005 trawl survey as follows:

Western     Central     West Yakutat     East Yakutat/SE      Total

  20,154      134,907            15,954                   6,830               177,844


Gulf of Alaska flatfish -  New data for the 2005 flatfish assessment included the 2005 NMFS bottom trawl survey biomass estimates and the 2005 catch.  The 2005 survey biomass estimates were used to calculate ABC’s for 2006 for all species except Greenland turbot and deepsea sole, where the mean catch from 1978 to 1995 was used.  The survey sampled to 700 m depth while the distribution of these deep water species extends deeper.  Dover sole, the main constituent of the deep water group, is now assessed in using an age structured model.  These stocks remain lightly harvested relative to their estimated biomass because the annual catch is almost always less than the TAC levels which are typically set less than the ABC.


The flatfish group is subdivided into arrowtooth flounder, deep water flatfish, flathead sole, rex sole and shallow water flatfish.  Flathead sole and arrowtooth flounder, and rex sole are presented in separate assessments using age-structured models.  The 2006 exploitable biomass for each group (except for those species with age-structured models) is based directly on results from the 2005 NMFS trawl survey. ABC and OFL were calculated by species, with individual species identified as Tier 4, 5, or 6 depending upon the available data.  The ABC’s for northern and southern rock sole were estimated based on Tier 4 with FABC= F40% (Southern rock sole F40%=0.162; Northern rock sole F40%=0.204) and FOFL=F35% (southern rock sole F35%=0.192; northern rock sole F35%=0.245) while other flatfish ABC’s were estimated with FABC=0.75 M and FOFL=M (Tier 5).


The stock assessment model for Dover sole indicates that age 3+ biomass estimates increased slightly while female spawning biomass estimates continue to remain relatively unchanged.  Recruitment may have been high in 2002 and catches remain well below the TAC.  The 2006 ABC using F40% = 0.142 was estimated at 8,842 t, which is 1,842 t more than the 2005 ABC.  The 2006 OFL using F35%= 0.184 was estimated at 10,764 t.  


Greenland turbot and deep-sea sole ABC’s were estimated at Tier 6 with ABC=0.75 OFL (183 t) and OFL=average catch from 1978 to 1995 (244 t). Total flatfish ABC for 2006 was 1,225 mt greater than in 2005.  ABC’s were apportioned among the regulatory areas by applying the average fraction of the survey biomass in each area in 2005. As in 2005, the ABC was split between the eastern GOA and the WY and EYAK/SEO sub areas.

2006 ABC area apportionment

Flatfish group            Western          Central        WYAK        EYAK/SEO        Total

Deep water                       420                 4,139         2,661                 1,445               8,665

Shallow water              24,720              24,258            628                 1,844             51,450


Flathead sole -  New data for the 2005 flathead sole assessment includes the 2005 survey biomass estimate and length data, and 2005 catch and fishery length data.  Maturity parameters were updated and estimates of reference fishing mortality were estimated from spawner per recruit analysis.  The 2006 biomass estimate from the age-structured model was 291,400 t, continuing a stable trend since the mid 1980s.


The projected 2006 female spawning biomass is estimated to be well above the B40% level therefore flathead sole ABC and OFL are calculated using Tier 3a calculations.  Under this definition, FOFL=F35%, and FABC is less than or equal to F40%.  The ABC for 2006 using F40% = 0.36 was estimated at 37,820 mt.  The overfishing level using F35% = 0.46, results in 47,003 mt.  Area apportionments of flathead sole ABC’s for 2006 (using F40%) are based on the fraction of the 2005 survey biomass in each area:

Western        Central        West Yakutat        East Yakutat/SE        Total

  10,548          25,195              2,022                           55                     37,820

For further information, contact Jack Turnock (206) 526-6549 and William Stockhausen (206) 526-4241.


10.  Walleye pollock  



a.  Research

Echo Integration-Trawl Surveys

Gulf of Alaska 

Winter echo integration-trawl surveys in the vicinity of Shumagin Islands and Sanak Trough, Shelikof Strait, and the shelf break near Chirikof Islands -  The MACE Program conducted a winter echo integration-trawl (EIT) survey aboard the NOAA ship Miller Freeman, which targeted walleye pollock in the Shumagin Islands and Sanak Trough.  The Shumagin Islands portion of the survey was conducted between 11-14 and 16-19 February along parallel transects.  Transects were spaced 5-nmi apart within Shumagin Trough, 1-nmi apart east of Renshaw Point, and 2.5-nmi apart elsewhere.  The Sanak Trough survey was conducted between 15-16 February along transects spaced 2-nmi apart.  

In the Shumagin Islands, the densest pollock aggregations were observed off Renshaw Point and in northern Unga Strait.  Pollock size compositions were generally unimodal and mean estimates of fork lengths (FL) ranged around 46-48 cm.  Thus, fish caught off Renshaw Point, in West Nagai Strait, and in Stepovak Bay were characterized by a mean FL of 47 cm, fish in Unaga Strait by a mean FL of 48 cm, and fish in Shumagin Trough by a mean FL of 46 cm.  Few fish shorter than 40 cm FL were observed anywhere in the area.  The unweighted maturity composition for males longer than 40 cm was 0% immature, 12% developing, 49% pre-spawning, 33% spawning, and 7% spent. The female maturity composition of fish longer than 40 cm was 0% immature, 8% developing, 64% pre-spawning, 5% spawning, and 23% spent. The mean gonado-somatic index (GSI: ovary weight/body weight) for mature pre-spawning females was 0.13.  Pollock EIT survey abundance estimates in the Shumagin Islands area were 64 million fish weighing 52,000 metric tons (t), based on catch data from 10 trawl hauls and acoustic data from 390-nmi of survey transects.  The area off Renshaw Point accounted for 56% of the biomass.

The densest pollock aggregations in Sanak Trough were detected in the southern part of the trough off Sanak Island.  Most of these pollock exceeded 40 cm FL although some were about 25-29 cm FL.  The unweighted maturity composition for males longer than 40 cm FL was 0% immature, 2% developing, 32% pre-spawning, 59% spawning, and 6% spent. The female maturity composition of fish longer than 40 cm FL was 0% immature, 6% developing, 70% pre-spawning, 7% spawning, and 17% spent. The average GSI for pre-spawning females was 0.15. The abundance estimates for Sanak Trough were 72 million fish weighing 66,000 t, based on catch data from 6 trawl hauls and acoustic data from 108-nmi of survey transects.  

The MACE Program also conducted winter EIT surveys aboard the NOAA ship Miller Freeman, which targeted walleye pollock in the Shelikof Strait area and southeast of Chirikof Island.  The Shelikof Strait sea valley was surveyed from north Kuliak Bay on the Alaska Peninsula to south of Chirikof Island during 24-29 March along parallel transects spaced 7.5-nmi apart.  A survey of the shelf break southeast of Chirikof Island to near the mouth of Barnabas Trough was conducted during 30 March-3 April along parallel transects spaced 6-nmi apart.

In the Shelikof Strait area, dense aggregations of mature, pre-spawning pollock were detected from Kuliak Bay to Cape Unalishagvak, and significant quantities of adult pollock were detected south of the Strait proper (between Cape Ikolik and Wide Bay) to about 56°N. Pollock in the near-bottom echosign between Kuliak Bay and Cape Unalishagvak on the western side of the Strait were mostly 35 to 50 cm FL (1999 and 2000 year classes), and pollock in the near-bottom echosign south of Cape Ikolik and on the Kodiak Island side of the Strait were mostly 9-16 and 17-24 cm FL (1-and 2-year old pollock), although adults dominated by weight. Mid-water pollock layers in the southern portion of the survey area were primarily 9-16 cm FL (age-1).  The unweighted maturity composition for males longer than 40 cm was 0% immature, 3% developing, 24% pre-spawning, 72% spawning, and 0% spent. The female maturity composition of fish longer than 40 cm was 0% immature, 16% developing, 75% pre-spawning, 7% spawning, and 1% spent. These results are similar to previous survey results in terms of the relatively low numbers of spawning and spent female fish, which suggests that the survey timing was appropriate. A logistic model provided a reasonable fit to the female maturity-at- length data and predicted that 50% of females were mature at a length of 41 cm. The average GSI for mature pre-spawning females was 0.15. The pollock abundance estimates for Shelikof Strait were 2.3 billion fish weighing 356,000 t, based on catch data from 23 trawl hauls and acoustic data from 950-nmi of survey transects. 

Along the Chirikof shelf break, most echosign attributed to pollock occurred in midwater layers between 275-500 m depth near W154° over bottom depths of 350-800 m. Pollock size composition in these layers ranged from 30-67 cm, with a mode at about 46 cm FL.  The unweighted maturity composition for males longer than 40 cm was 0% immature, 1% developing, 17% pre-spawning, 60% spawning, and 21% spent. The female maturity composition of fish longer than 40 cm was 0% immature, 12% developing, 47% pre-spawning, 8% spawning, and 33% spent. The high percentage of spawning and post-spawning females indicates that peak spawning may have already occurred. The average GSI for pre-spawning females was 0.17.  The pollock abundance estimates for the Chirikof Island area were 95 million fish weighing 77,000 t, based on catch data from 6 trawl hauls and acoustic data from 162-nmi of survey transects. 

Summer GOA echo integration-trawl survey along the shelf and shelf break, Shelikof Strait, Barnabas Trough, and Chiniak Trough -  An EIT survey of the Gulf of Alaska (GOA) was conducted from 1-30 July 2005 aboard the new NOAA research vessel Oscar Dyson.  The survey design consisted of parallel transects at 20-nmi spacing over the GOA shelf and shelf break from the Islands of Four Mountains eastward to near the Shumagin Islands, and then seaward of the shelf break from the Shumagin Islands eastward to Amatuli Trough.  Alternate transect pairs extended about 30-nmi beyond the shelf break.  Barnabas and Chiniak Troughs were surveyed using 6-nmi spacing, and Shelikof Strait was surveyed using 10- or 20-nmi spacing.  Echo integration and trawl data that were used for the pollock abundance estimates were collected during daylight hours only.  Nighttime operations included additional trawling, physical oceanographic sampling, and re-running portions of transects for day-night comparisons. Several regions that had substantial pollock quantities during the 2003 GOA survey, including the Shumagin Island’s area, Nakchamik Island area, Alitak Bay, and Marmot Bay were not surveyed due to vessel operating restrictions.

Pollock was the most abundant species caught in the 28 midwater hauls, comprising 59% of the total catch by weight, and followed by Pacific ocean perch (35%).  In the 10 bottom trawl hauls, Pacific ocean perch (32%) was the most abundant species caught, followed by pollock (20%) and Atka mackerel (20%).  Euphausiids (41%) were the dominant species in macro-zooplankton trawl hauls.

Walleye pollock were detected in all areas of the survey except along the offshore transects.  Most of the adult pollock echosign was detected along the shelf break south of Kodiak Island, and in Chiniak and Barnabas Troughs.  Pollock comprised unimodal size distributions that centered around 48 cm FL along the shelf and shelf break, around 51-53 cm FL in Chiniak Trough, and around 52-54 cm FL in Barnabas Trough.  A few smaller pollock were also detected in Chiniak Trough (15-22 cm FL).  Dense aggregations of juvenile pollock along with some adult pollock were detected in Shelikof Strait.  Pollock size composition in Shelikof Strait ranged from 12-61 cm FL with the primary mode at 17 cm FL.  Based on 2,093-nmi of transects and 38 trawl hauls, the pollock abundance estimate for the entire region surveyed was 1,442 million fish weighing 224,000 t.  Shelikof Strait accounted for most of the pollock abundance (89.54%) and about a third of the biomass (36.44%) of the entire summer survey area.  Areas along the shelf and shelf break accounted for 8.94% of the abundance and about half of the pollock biomass (51.22%).  Chiniak and Barnabas Troughs had similar quantities relative to the rest of the survey area (Chiniak: 0.89% by number, 6.72% by weight; Barnabas: 0.63% by number, 5.62% by weight).

Bering Sea

Winter echo integration-trawl survey - in the southeast Aleutian Basin near Bogoslof Island -  The MACE Program conducted an echo integration-trawl (EIT) survey aboard the NOAA ship Miller Freeman during 7-12 March, which targeted walleye pollock in the southeastern Aleutian Basin near Bogoslof Island.  The survey was conducted along 22 north-south parallel transects spaced 5-nmi apart, which covered 3,112 nmi2 of the Central Bering Sea Convention Specific Area.  

Pollock were concentrated northeast of Umnak Island off Cape Idak, and just north of Samalga Pass between the Islands of Four Mountains and Umnak Island.  Although pollock ranged between 37 cm and 73 cm FL for each of the two regions, pollock off Cape Idak were predominately 42-45 cm FL (2000 year class), while most of the pollock in the Samalga Pass area were about 59-63 cm FL.  The unweighted maturity composition for males was 0% immature, 4% developing, 27% pre-spawning, 68% spawning, and 1% spent.  The female maturity composition was 0% immature, 12% developing, 63% pre-spawning, 6% spawning, and 19% spent.  The average GSI for mature pre-spawning females was 0.18. The pollock abundance estimates for the southeastern Aleutian Basin area were 225 million fish weighing 253,000 t, based on catch data from 19 trawl hauls and acoustic data from 622-nmi of survey transects. This was the highest abundance estimated since the 2000 Bogoslof EIT survey.  About 66% of the total biomass was in the Samalga Pass region.  

For more information, please contact Chris Wilson, (206) 526-6435.



b.  Stock assessments

Gulf of Alaska


The age-structured model developed using AD Model Builder and used for GOA pollock assessments in 1999-2002 is fundamentally unchanged for the 2006 assessment.  This year's pollock assessment features the following new data: (1) total catch and age composition from the 2004 fishery; (2) biomass and age composition from the 2005 Shelikof Strait echo integration trawl (EIT) survey; (3) biomass and length composition from the 2005 ADF&G crab/groundfish trawl survey, and (4) 2005 NMFS bottom trawl survey biomass and size composition estimates.


The results from the different surveys did not indicate any consistent trend in Pollock biomass.  The 2005 NMFS bottom trawl survey biomass estimate decreased 10% from the 2003 estimate.  The 2005 Shelikof Strait EIT survey biomass estimate remained similar to the 2004 estimate, but the biomass was redistributed, appearing higher in Kodiak and lower in the western GOA.  Biomass estimates of Shelikof Strait fish > 42 cm (a proxy for spawning biomass) increased by 78% over last year, primarily due to maturation of the relatively strong 1999 and 2000 year classes and the redistribution of biomass towards the central GOA.  The 2005 ADF&G crab/groundfish survey biomass estimates decreased 20% from 2004.


The stock assessment authors evaluated four models: Model 1 estimated the NMFS trawl survey catchability; Model 2 fixed trawl survey catchability at 1.0 (similar to previous assessments) and estimated other catchabilities; Model 3 was similar to 2, except that the weights used to fit the model to the ADF&G survey time series were reduced; Model 4 was similar to Model 2 except that the weights used to fit the model to the EIT survey time series were reduced.


There is concern regarding the apparent lack of strong recruitment since the 2000 year class and the attendant projected decline in biomass after 2006.  Therefore, Model 2 is the model of choice, since it fixes survey catchability at 1.0 which represents a more conservative approach to the estimate of Pollock biomass.  Model 2 estimates 2006 spawning biomass at 193,092 t, or 35% of the unfished spawning biomass level.  The B40% estimate is 224,000 t, thus GOA Pollock are managed in Tier 3b.  The projected 2006 3+ total biomass estimate is 608,370 t.  Markov chain Monte Carlo analysis indicated the probability of the stock being below B20% to be less than 1% in 2006 and subsequent years.  The 2006 OFL under Tier 3b is 110,100 t (FOFL=0.27).  Spawning biomass is projected to decline after 2006 until at least 2008 due to a lack of significant recruitment since the 2000 year class.  While there are some indications of a potentially strong 2004 year class, it is not included in projections at this time.  The ABC for 2006 based on Model 2 abundance estimates and Tier 3b harvest calculations is 80,390 t for GOA waters west of 140 degrees W longitude.


No new survey information is available for pollock east of 140 degrees W. longitude (Southeast Alaska). Southeast Alaska pollock are in Tier 5 and the ABC and OFL recommendations based on natural mortality (0.30) and the biomass from the 2005 survey.  This results in a 2006 ABC of 6,157 t (27,362 t * 0.75 M) and a 2006 OFL of 8,209 t (27,362 * M).
For more information contact Dr. Martin Dorn 526-6548.

Eastern Bering Sea


The Eastern Bering Sea Pollock resource remains at a high and stable level while sustaining average annual harvest levels greater than 1 million tons.  The 2005 stock assessment incorporated revised estimates of age composition from the 2005 Echo integration survey (EIT) as well as the 2005 bottom trawl survey estimate and the 2005 fishery information. The 2005 bottom trawl survey estimated a biomass of 5,130,000 t, an increase of 37% from the 2004 estimate. The estimates of average weight at age from the fishery were revised with more recent measurements.


Six alternative models approaches were considered, all of which follow the statistical age-structured approach that has been used for the last several years. All of the models give point estimates of 2006 age 3+ biomass in the range 7,610,000 t to 11,810,000 t. The assessment authors based their recommendations for 2006 on the reference model (Model 1), which is identical to last year’s model. The current assessment provides estimates of the biomass time series that are in close agreement with those from last year except the new estimates are slightly higher for recent years.  This increase is due in part to an increase in the estimated strength of the 2000 year class.  This estimate of the 2000 year class has increased in each of the past assessments and was stronger this time due to its presence in the 2005 bottom trawl survey and the revised age composition from the 2004 EIT survey.  This is in contrast to the other estimates of year class strength since 1996 which appear weaker than average with the exception of the 1999 year class.


The SSC of the NPFMC has determined that reliable estimates of BMSY and the probability density function for FMSY exist for this stock, and that EBS walleye pollock therefore qualify for management under Tier 1. The senior assessment author continues to feel that the Tier 1 reference points are reliably estimated given the structure of the model. The updated estimate of BMSY from the present assessment is 2,120,000 t, compared to 2,230,000 t from last year’s NPFMC Bering Sea and Aleutian Islands SAFE assessment. The projected spawning biomass for 2006 is 3,220,000 t, placing EBS walleye pollock in sub-tier “a” of Tier 1. As in last year’s assessment, the maximum permissible ABC harvest rate was based on the ratio between MSY and the equilibrium age 3+ biomass corresponding to MSY. The harmonic mean of this ratio from this year’s assessment is 0.235, very close to the value obtained in last year’s assessment. This ratio is multiplied by the geometric mean of the projected age 3+ biomass for 2006 (8,050,000 t) to obtain the maximum permissible ABC for 2006, which is 1,930,000 t. This ABC is about 3% higher than the 2006 yield corresponding to an F40% strategy, which is 1,888,000 t. 


The overfishing harvest ratio under Tier 1a is 0.250, the arithmetic mean of the ratio between MSY and the equilibrium age 3+ biomass corresponding to MSY. The product of this ratio and the geometric mean of the projected age 3+ biomass for 2006 (8,230,000 t) gives the overfishing level for 2006 of 2,090,000 t. The walleye pollock stock in the EBS is not overfished and is not approaching an overfished condition.

Aleutian Islands:


In last year’s assessment, preliminary explorations of several age-structured models were provided for the first time, all of which focused on the portion of the stock to the west of 174W. In this year’s assessment, five alternative age-structured models were developed and evaluated. The assessment focuses on two of those models, one of which (Model 1) uses data only from the portion of the stock to the west of 174W, and the other of which (Model 1B) includes survey data from the entire Aleutian Islands management area. The time series of survey biomass estimates for the entire Aleutian Islands management area tends to show greater year-to-year consistency than the time series for the portion west of 174W. For example, the 2002 and 2004  estimates for the entire Aleutian Islands management area are 175,283 t and 130,451 t, respectively, whereas the corresponding estimates for the portion west of 174W are 121,915 t and 19,201 t, respectively.  The SSC continues to use a precautionary approach for 2006 and sets ABC from the Tier 5 harvest strategy for Aleutian Islands Pollock where FABC is calculated as 0.75 * M.  With M=0.3 the ABC harvest level is 29,400 t and the overfishing level is 39,100 t. As a Tier 5 stock, it would not be possible to determine whether Aleutian pollock is overfished or whether it is approaching an overfished condition.

Bogoslof:

The 2005 hydroacoustic survey of the Bogoslof region resulted in a biomass estimate of 253,000 t, an increase of 28% from 2003 (no survey in 2004).  Prior to this year, the Bogoslof Pollock stock was managed on the basis of the most recent survey biomass estimate.  In this years assessment 7 new age-structured models were presented.  Based on the recommended model, it is estimated that age 5+ biomass peaked in 1983 at 5 million t, primarily from support of the 1978 year class.  Following the decline from this peak level, biomass has been fairly stable since 1992. Since non of the models contains catch information from the donut hole area (thought to be all from the Bogoslof stock), Tier 5 calculations of ABC are still used to set the 2006 harvest. 


Last year, the SSC determined that Bogoslof Pollock qualified for management under Tier 5. The maximum permissible ABC under Tier 5 is 75% of the product of the natural mortality rate (0.20) and biomass, giving a value of 29,700 t. The overfishing level under Tier 5 is the product of the natural mortality rate and biomass, giving an OFL of 39,600 t for 2005. As a Tier 5 stock, it is not possible to determine whether Bogoslof pollock is overfished or whether it is approaching an overfished condition.

For further information contact Dr. James Ianelli, (206) 526-6510.

11. Dogfish

a.
Research
NMFS Auke Bay Laboratory and University of Alaska Fairbanks Joint Research on Spiny Dogfish in the Gulf of Alaska


Scientists from the NMFS Auke Bay Laboratory, the University of Alaska School of Fisheries and Ocean Sciences, and the University of Washington School of Aquatic and Fishery Sciences continued a joint study on spiny dogfish (Squalus acanthias) in the Gulf of Alaska.  Little is known about the life history or ecological role of spiny dogfish in the North Pacific despite the fact that they comprise a relatively large biomass in coastal northeast Pacific waters.  One aspect of this research is to collect a time series of life history and ecological information from spiny dogfish in Yakutat Bay where they are commonly encountered as bycatch.  


In 2005, a total of 807 spiny dogfish were captured in Yakutat Bay for tagging and biological sampling aboard the chartered commercial fishing vessel Sea View.  Electronic archival tags were surgically implanted in 62 spiny dogfish.  A fluorescent pink disc tag with the words "reward for tag inside fish" was attached to the first dorsal fin of each electronically tagged spiny dogfish.  The Auke Bay Laboratory is offering a $200 reward for return of the electronic archival tags.  595 spiny dogfish were tagged with externally attached modified anchor tags.  Anchor tags are uniquely numbered on one side and have the Auke Bay Laboratory address printed on the other side.  138 spiny dogfish were taken for biological sampling including lipid analysis, age determination from dorsal spines, maturity, and diet. 

For more information, contact Dean Courtney at (907) 789-6006.


13.  Other Species



a.  Research

Electronic Tagging of Pacific Sleeper Shark in Upper Chatham Strait, Southeast Alaska


Scientists from the NMFS Auke Bay Laboratory continued electronic tagging studies of Pacific sleeper sharks (Somniosus pacificus) in the Gulf of Alaska.  Pacific sleeper sharks are a deepwater shark of the North Pacific Ocean.  Little information is available for Pacific sleeper sharks, although they are considered common in boreal and temperate regions of shelf and slope waters of the North Pacific.  Pacific sleeper sharks are captured incidentally in commercial longline fisheries for halibut and sablefish in the Gulf of Alaska.  Pacific sleeper sharks are not retained in commercial fisheries, but the incidental bycatch provides an opportunity for tagging research.  The recovery of temperature, depth, and location from electronic tags will aid in the identification of Pacific sleeper shark habitat utilization and distribution, and identify potential interactions between Pacific sleeper sharks and other species in the Gulf of Alaska.


In 2005, a total of 44 Pacific sleeper sharks were captured in upper Chatham Strait, Southeast Alaska aboard the chartered commercial fishing vessel Williwaw.  Average length was 210 cm for both males and females.  Electronic archival tags were attached externally to the first dorsal fin of 41 Pacific sleeper sharks.  A fluorescent orange anchor tag was attached dorsally to each electronically tagged Pacific sleeper shark.  The Auke Bay Laboratory is offering a $200 reward for return of the electronic archival tags. 

For more information, contact Dean Courtney at (907) 789-6006.



b.  Stock Assessment

Shark Bycatch in Alaskan Waters


The shark stock assessment chapter from 2004 for the Bering Sea/Aleutian Islands (BSAI) and Gulf of Alaska (GOA) was updated for 2005 and presented to the North Pacific Fishery Management Council BSAI Plan Team in November 2005 and to the Scientific and Statistical Committee in February 2006. 


Incidental catch estimates for sharks by species in the BSAI and GOA were updated for the years 2003, 2004, and 2005 with estimates provided by the NMFS Alaska Regional Office.  Previous incidental catch estimates were available for the years 1997 – 2002.  Eastern Bering Sea shelf survey biomass data were updated for 2005.  Previous survey data were available from NMFS AFSC bottom trawl surveys in the Eastern Bering Sea (EBS) shelf (1979 – 2004), EBS slope (historical 1979-1991, and new time series 2002, 2004), Aleutian Islands (1980 – 2002), and GOA (1984 – 2003).  


There are currently no directed commercial fisheries for shark species in federally or state managed waters of the BSAI or GOA and most incidentally captured sharks are not retained.  In the BSAI, average bycatch of Pacific sleeper sharks from 1997 – 2005 (408 tons) represented 2% of the available Pacific sleeper shark biomass from BSAI bottom trawl surveys 1996 – 2005 (Total of average biomass from three surveys 17,647 tons).  Historical BSAI survey catches of Pacific sleeper sharks were rare, and abundance trends from the surveys were unreliable as evidenced by the high uncertainty in the biomass estimates.  The new EBS slope bottom trawl survey (2002 and 2004) showed a substantial biomass of Pacific sleeper sharks on the EBS slope in 2002 (25,445 mt) but not in 2004 (2,260 mt).  Consequently, biomass estimates from this survey varied widely for Pacific sleeper sharks from year to year.  Spiny dogfish and salmon sharks were rarely encountered in commercial fisheries or bottom trawl surveys in the BSAI.  Therefore, spiny dogfish and salmon sharks were not assessed separately in the BSAI.


In the GOA, average bycatch of spiny dogfish from 1997 – 2005 (345 tons) represented less than 1% of the available spiny dogfish biomass from GOA bottom trawl surveys in 1996 – 2003 (average of 47,685 tons).  The 2001 survey did not include all areas of the Eastern GOA; hence, it may not be comparable with the other surveys for species such as spiny dogfish which appear to be relatively abundant in the Eastern GOA.  Average bycatch of Pacific sleeper sharks from 1997 – 2005 (240 tons) represented less than 1% of the available Pacific sleeper shark biomass from GOA bottom trawl surveys 1996 – 2003 (average of 32,568 tons).  Average bycatch of salmon sharks from 1997 – 2005 (53 tons) was relatively small, and GOA bottom trawl survey biomass estimates for salmon sharks were unreliable because salmon sharks were only caught in three hauls from 1996 – 2003.

For more information, contact Dean Courtney at (907) 789-6006.

Grenadiers in Alaska


In 2005, the Auke Bay Laboratory in collaboration with the AFSC Resource Ecology and Fishery Management Division (REFM) updated an analysis of data on grenadiers in Alaska that was originally prepared in 2004.  Results of this analysis were incorporated as a section in the Ecosystem Considerations Appendix to the annual Stock Assessment and Fishery Evaluation (SAFE) report that is prepared for the North Pacific Fishery Management Council (NPFMC).  Also in 2005, the NPFMC’s Scientific and Statistical Committee requested that a preliminary stock assessment for Alaska grenadiers be prepared for the first time.  This assessment was necessary because of the possibility that grenadiers may be included in the NPFMC’s Groundfish Management Plans.   Presently, grenadiers are not  “specified” in these management plans, and thus no previous assessments have been done and fishermen are free to catch as many of these fish as they want.


Giant grenadier (Coryphaenoides acrolepis) appears to be the only grenadier species to warrant management concern in Alaska at present.  Survey information indicates that giant grenadier is the most abundant fish on the continental slope at depths 400-1,000 m in all surveyed areas of Alaska except the eastern Gulf of Alaska.  As such, it has a significant role in the slope ecosystem and is an important predator in this habitat.  Although there has been little or no directed fishery for giant grenadier in Alaska, substantial numbers are taken as bycatch and discarded in the sablefish and Greenland turbot longline fisheries.  Estimated annual catches of giant grenadier in Alaska have ranged between 13,000 mt and 21,000 mt in the years 1997-2004.  By geographic region, these catches averaged 3,225 mt in the eastern Bering Sea (EBS), 2,443 mt in the Aleutian Islands (AI), and 11,769 mt in the Gulf of Alaska (GOA).


In the preliminary assessment, data from AFSC bottom trawl and longline surveys were used to compute corresponding biomass estimates of giant grenadier as follows: EBS, 546,453 mt; AI, 1,294,286 mt; and GOA, 486,627 mt.  The assessment applied an F=M=0.074 approach to these biomass estimates to compute overfishing levels (OFLs) for giant grenadier in each region, and then multiplied the OFLs by 0.75 to compute the following ABCs: EBS, 30,528 mt; AI, 71,833 mt, and GOA, 27,119 mt.  Although the OFLs and ABCs indicate that giant grenadiers are not being overfished at this time, the reported longevity and slow growth of this species makes it susceptible to overfishing.  Furthermore, a high proportion of the catch is likely female because mostly female giant grenadier live at the depths where the commercial fishery operates.  Disproportionate removal of females by the fishery could put stocks of giant grenadier at greater risk.


In addition to the data analysis and preliminary assessment of giant grenadier, a field and laboratory study is currently in progress on the reproductive biology of this species.  Observations of female and male sexual maturity taken during the annual AFSC longline survey suggest that nearly all the fish caught in the commercial fishery are mature.  Preserved ovaries are being sampled in the laboratory to determine fecundity, to collect histological samples for maturity verification, and to investigate whether giant grenadier are determinate or indeterminate spawners. 

For more information, contact Dave Clausen at (907) 789-6049. 

D.  Other Related Studies
Forage Fish in the Nearshore Bering Sea 


Nearshore waters of the Bering Sea provide habitat for several forage fish species that are important in the diet of marine mammals, sea birds, and other fishes.  In June 2005, scientists from the Auke Bay Laboratory sampled shallow nearshore waters (<5 m deep) of the Bering Sea with a beach seine to estimate forage fish distribution and relative abundance.  Three habitat types were sampled: non-vegetated sandy substrate, vegetated cobble substrate, and vegetated bedrock substrate.  A total of 70 sites were seined on Akutan, Akun, and Unalaska Islands.  Total catch was 84,077 fish representing 27 species. Catches varied widely from no fish to over 15,000 fish per seine haul.  Pacific sand lance was the dominant forage fish species captured - approximately 35,000 were caught, and they occurred in 60% of all seine hauls.  Mean size of sand lance captured was 106 mm fork length (FL).  Other commonly captured forage fish were young-of-the-year Pacific sandfish (mean FL = 36 mm) and young-of-the year gadids (mean FL = 31 mm). Catch per seine haul (all fish species) was 1,170 fish in non-vegetated sandy substrate sites, 1,648 fish in vegetated cobble sites, and 98 fish in vegetated bedrock substrate sites. Most sand lance (98%) were caught in non-vegetated sandy substrate sites, and most sandfish (96%) and gadids (97%) were caught in vegetated cobble substrate sites. Although we caught forage fish in shallow nearshore waters in June, use of the nearshore by forage fish in other seasons and other areas of the Bering Sea is unknown.

For more information, contact John Thedinga at (907) 789-6025.

Effects of Fishing on Sea Floor Habitat
Deep-Sea Coral Distribution and Habitat in the Aleutian Islands  


This project by the Auke Bay Laboratory seeks to provide the first detailed mapping of coral and sponge habitats for the Aleutian Islands, where species diversity appears to be unusually high and where incidental mortality of corals and sponges is a challenging problem in the area’s fisheries that use bottom contact gear.  A statistical model will be made to predict coral and sponge distribution as a function of measurable environmental characteristics, and if successful, this predictive model can be used to inform management decisions for protecting corals and sponges in areas lacking detailed mapping and dive-supported observations.  Further, this work will provide estimates of the relative abundance of corals and sponges, their importance to commercially valuable fish and invertebrates, and the degree to which these living substrates have been disturbed, including disturbance by fishing gear.  All field work for this project has been completed, and the majority of the effort in 2005 was spent on collecting data from video transects.  Transcription of video data and habitat classification of the multibeam sonar maps is about half complete. Development of the predictive habitat model continued as additional video transect data became available.  Exploratory data analysis is underway to identify physical habitat features most strongly correlated with coral distribution using a subset of transects.

For more information, contact Robert Stone at (907) 789-6031 or Jon Heifetz at (907) 789-6054.
Habitat Evaluation of Major Fishing Grounds
The Sustainable Fisheries Act of 1996 was passed to attain long-term protection of essential fish habitat, and it specifically requires that NMFS minimize adverse impacts to essential fish habitat by fisheries that it manages.  While considerable legal and administrative effort has been expended to meet the requirements of the Act, there has been little effort to observe the habitat where ongoing fisheries occur.  NMFS has limited knowledge of bottom habitat where major fisheries occur.  Any regulatory measures adopted to minimize impacts without the knowledge of whether or where vulnerable habitat is at risk may be ineffective or unnecessarily restrictive.  Mapping the seafloor and characterizing benthic habitat are the first steps toward defining the relationships between the physical environment and benthic species density and diversity.  The Auke Bay Laboratory initiated this study in 2001 on the Portlock Bank area northeast of Kodiak Island to obtain such knowledge of benthic habitat on major fishing grounds. 

In a collaborative effort, six multibeam sonar surveys were completed throughout the Gulf of Alaska with associated maps of the geologically classified benthic habitat (Portlock Bank, Cape Ommaney, Hazy Islands, Pamplona Spur, South Yakutat, and Albatross Bank).  Most of these mapped areas are in the vicinity of extensive bottom trawl and longline fisheries for groundfish.  The main objective of this study was to explore the utility of existing biological data within these habitats for describing rockfish species (Sebastes spp.) distribution. We characterized the benthic habitats for each site and defined comparable habitats between sites.  Bottom trawl survey and fishery data were used for analysis of rockfish species composition, species density, and commercial rockfish fishing intensity by common habitat and site.  Despite the paucity of data for some of the mapped sites, some general patterns emerged.  Habitats that were typically deeper and much smaller in total area such as the landslide or canyon slope habitat types seemed to contain fewer species and were more consistent in composition than the other habitat types. Large aggregations of only a few rockfish species were detected on some habitats; however data were extremely limited for density calculations.  A range of fishing intensities was detected on most habitats, suggesting that other factors such as management restrictions may be driving fishing intensity in any given area.  We recommend a focused survey be conducted over the mapped sites to better determine the relationship between benthic habitat and rockfish species distribution and suggest exploring the integration of different sampling techniques to refine habitat classification and identify areas for future conservation efforts.

For more information, contact Kalei Shotwell at (907) 789-6056 or Jon Heifetz at (907) 789-6054.
Habitat and Ecological Processes Research (HEPR) Program

The Alaska Fisheries Science Center (AFSC) initiated the Habitat and Ecological Processes Research (HEPR) Program in February 2005 to develop scientific research that supports implementation of an ecosystem approach to fishery management.  The HEPR Program focuses on integrated research studies involving habitat and ecological processes. The Program consists of a HEPR Core Team with representatives from each AFSC Division (Robyn Angliss, NMML; Anne Hollowed, REFM; Jennifer Ferdinand, FMA; Bern Megrey, RACE; Jon Heifetz, ABL) and a Program Leader (Mike Sigler).  The HEPR Core Team facilitates the development of research projects and fosters integration of existing projects that are responsive to NOAA Fisheries' goal of implementing ecosystem approaches to management.  The HEPR Core Team is responsible for identifying emerging scientific issues with potential management implications and formulating approaches to assess, predict, and respond to the impacts of these issues on living marine resources.  Two emerging issues were initially identified as research areas for the HEPR Program:  


Loss of Sea Ice (LOSI).  Specific research questions are: How can AFSC scientists improve their understanding of the natural and anthropogenic processes in the Bering Sea that influence sea ice thickness, timing, and seasonal extent, and how do changes in sea ice properties influence living marine resources?  How can this information enable more accurate forecasts of future ecosystem status and trends?  How can this information be incorporated into management advice and thresholds for regulatory actions?  Three LOSI research areas are planned: 1) Expand existing surveys to cover apparent northern migration of species; 2) Create new surveys of ice-dependent species not presently assessed; 3) Acquire the understanding to create spatially-explicit models to predict the effects of loss of sea ice on fish and marine mammal abundance trends. LOSI funding is scheduled to begin FY 2008.

Essential Fish Habitat (EFH) / Critical Habitat (CH). Critical Habitat is a legal definition that refers to the habitat of threatened or endangered species. The specific research question is: How can AFSC scientists improve the definition (i.e. quantity, quality and extent) of important habitat (EFH and CH) for living marine resources?  Two EFH research areas are planned: 1) Characterize habitat, utilization, and productivity of marine habitat of Alaska, focusing effort on habitats most affected by human activities; 2) Reduce uncertainty of predictions of anthropogenic effects on habitat, as well as reduce their impacts, focusing effort on habitats most affected by human activities.

For more information, contact Mike Sigler at (907) 789-6037.
RACE Habitat Research Team 

Research by the RACE Division Habitat Research Team addresses Congressional mandates to describe and identify essential fish habitat (EFH) of federally managed species in Alaska.  In practice, systematic trawl survey data are used to designate EFH as those areas supporting the highest relative abundance.  This presumes that density data reflect habitat utilization, and the degree that a habitat is utilized is assumed to be indicative of habitat value.  Subsequent characterization of these areas requires systematic mapping of the relevant biotic and abiotic variables.  In general, environmental data are lacking and a substantial effort is devoted to the identification of suitable variables and the development of tools for mapping them over large areas.  The HRT also investigate activities with potentially adverse effects on EFH, such as bottom trawling.

2004 HRT Field and Laboratory Research

Bogoslof Island mapping and colonization - Colonization of benthic invertebrates at hard-bottom sites on Bogoslof Volcano is being studied to provide estimates of recovery rates from benthic fishing activities. Bogoslof provides a natural laboratory for this work because lava and tephra from historical eruptions (since 1796) have resurfaced different areas of the shallow seafloor around the island. The results will help managers define an upper bound on recovery time.  The project involves three separate stages of research: mapping the seafloor, matching seafloor areas to specific eruptions (dates), and conducting an ROV census of benthic invertebrates within seafloor areas of known ages. The first phase of the project was completed in July 2004 when the seafloor surrounding Bogoslof (20-750 m depths) was successfully mapped with a multibeam echosounder (100 kHz Reson SeaBat 8111).  Video tapes from a previous ROV cruise at Bogoslof, as well as mini-sub dive tapes from different research cruises at a resurfaced area off Kanaga Island, will be analyzed in order to provide preliminary information about colonization, growth, and succession processes on hard-bottom Alaskan seafloor areas.

Long-range fisheries sidescan sonar R&D - The broad scope of the EFH mandate requires an efficient process for identifying and mapping habitat.  Although research indicates surficial sediments affect the distribution and abundance of many groundfish species, direct sampling with benthic grabs and remote sensing with multibeam echosounders are prohibitively expensive over large areas.  The development of a Long Range Fishery Sonar (180 kHz) capable of very broad coverage (1.5 km swath) portends an advance in acoustic technology that can more efficiently and effectively extract seafloor characteristics to benefit fisheries and habitat research.  Field testing of the LRFS and its fiber-optic interface has been proceeding since 2004.  An electronics integration test of the LRFS with the NOAA ship FAIRWEATHER was conducted recently in preparation for a 21-day Bering Sea cruise (FISHPAC, see below) scheduled for summer 2006. 

Acoustic backscatter for Essential Fish Habitat characterization (FISHPAC) -

The first field study will be conducted in the eastern Bering Sea in the summer of 2006 aboard the NOAA ship FAIRWEATHER. The study will investigate the utility of acoustic backscatter for EFH characterization.  Acoustic surveys will be conducted along strong gradients of groundfish abundance as shown by a time series of fixed-station annual trawl survey catches. The benefits and costs of several different acoustical systems will be compared with data from multiple passes along the survey tracklines.  A new Long Range Fishery Sonar (LRFS, see above) will be tested alongside an interferometric side scan sonar (455 kHz), two hull-mounted multibeam echosounders (50 kHz, 100 kHz), and a 38 kHz vertical incidence echosounder mounted on the LRFS towbody. The performance of each system will be based on the degree of statistical correlation between normalized backscatter and fish density.  A towed video package and sediment grab sampler will be used for groundtruthing.  Field tests of equipment, cruise planning and preparations are in progress.  Subsequent studies will aim to validate and/or refine any backscatter-abundance relationships by trawl sampling that targets specific backscatter levels.

Short-term trawling effects and recovery monitoring in the eastern Bering Sea - This ongoing multi-year study is a process-oriented investigation of short-term effects and recovery using a BACI experimental design.  The study area is located within the Crab and Halibut Protection Zone 1 closed area in Bristol Bay.  During a 35-day cruise in 2001, 6 pairs of predesignated 10-mi long research corridors were sampled before and after a trawling disturbance with commercial gear (NETS 91/140 Aleutian cod combination).  Quantitative assessments of epifauna and infauna populations were undertaken before and after trawling.  The experimental and control corridors were also surveyed before and after trawling using a Klein 5410 side scan sonar system.  The corridors were revisited in 2002 to monitor recovery.  Preparations are underway to conduct the final sampling event in Summer 2007.

Evaluating single beam echosounders for synoptic seabed classification -  Nearly 8 million digitized echo returns from the seafloor were simultaneously collected at two frequencies (38 and 120 kHz) along a 9,000 nm trackline in the eastern Bering Sea (EBS) during a 1999 hydroacoustic fishery survey on the NOAA ship MILLER FREEMAN.  Collaborative research with QTC has resulted in a fully-automated objective classification process involving a new application of the Bayesian Information Criterion (BIC).  Data have also been processed using standard QTC methods.   An optimal classification scheme for the EBS shelf has been identified (14 distinct classes of bottom types for 38 kHz data) and these results have been merged with 23 years of RACE trawl survey data from the EBS shelf (1982-2004).  Statistical analyses are being conducted to examine the degree to which acoustic variability corresponds to environmental features that influence the distribution and abundance of groundfish and benthic invertebrates.

Reconnaissance mapping with side scan sonar - A reconnaissance of Bristol Bay seafloor habitats was undertaken in 2002 using a high-resolution 455 kHz side scan sonar (Klein 5410).   The reconnaissance effort was centered on an 800 mi2 area of central Bristol Bay that has never been surveyed by NOAA hydrographers.  A 150 m swath of bathymetric data and imagery were collected along survey lines totaling nearly 600 linear miles.  In addition to providing spatial context for the ongoing trawl impact study in Bristol Bay (cited elsewhere in this document), the survey also intersected 18 RACE Division trawl survey stations and followed 78 mi of seabed previously classified using a QTC View single beam acoustic system.  Imagery was systematically groundtruthed using an underwater video camera and van Veen grab samples.

Although acoustic systems are designed for broad-scale remote sensing of seabed properties, it is generally unknown whether they measure seabed properties that are important to marine species.  This reconnaissance survey provides a dataset for investigating this question.  Analysis is in progress to evaluate the contribution of seabed parameters derived from QTC SIDEVIEW sidescan image processing to modeling groundfish habitat.


Commercial-grade echosounder analysis - This project is exploring the utility of analyzing Simrad ES-60 38kHz data with Quester Tangent Corporation (QTC) Impact to describe different habitat types in the Gulf of Alaska that might account for distributions of groundfish.

For further information, contact Dr. Bob McConnaughey, (206) 526-4150.

Sampling Efficiency Estimated for Poly Nor’Eastern Trawl Used on Gulf of Alaska and Aleutian Islands Bottom Trawl Surveys


Animal density can be estimated from bottom trawl catch-per-swept-area data provided there is knowledge of the whole-gear sampling efficiency or the proportion of animals that are captured within the area spanned by the trawl doors.  One approach to the estimation of whole-gear sampling efficiency is to consider it as a function of the efficiencies of herding, mesh retention, and other components of the trawl catching process, because such components are often more tractable to field experimentation and estimation.


For flatfish, which are unlikely to pass over the trawl headrope or through the mesh and are herded only by the section of the lower bridle that is sufficiently close to the bottom to elicit a behavioral response, a mathematical model of trawl efficiency can be formulated as

E = kn (Wn + hWon) / Wd

where Wn and Wd are the trawl net and door spread, kn is the net efficiency or proportion of fish retained at the trawl footrope, Won is the width of the area swept by the bridles and h is the fraction of the flatfish within Won that are herded into the net path.


Evaluating this model requires data from three distinct experiments. In this study, kn was estimated from data obtained from a net efficiency experiment which consisted of attaching an auxiliary bag under the trawl to capture fish escaping beneath the footrope, h was estimated from data obtained from a herding experiment which consisted of repeatedly conducting trawl hauls in which Wd was varied by varying the length of the bridles, and Won was estimated from data obtained on a bridle measurement experiment using bottom contact sensors to measure the off-bottom distance along the lower bridle.


These experiments were directed at four flatfish species (flathead sole, rex sole, Dover sole and arrowtooth flounder) using the Poly Nor’Eastern trawl, the standard trawl used by the AFSC on its bottom trawl surveys of the Gulf of Alaska and the Aleutian Islands.


Estimates of the herding coefficient (h) averaged 0.55 for the three sole species (rex sole=0.53; Dover sole=0.58; flathead sole=0.55), all of which were higher than arrowtooth flounder (0.391). Thus, roughly 40-50% of the flatfish encountering the lower bridle were ultimately herded into the path of the net.  Estimates of the net efficiency (kn) for arrowtooth flounder, flathead sole and rex sole increase with fish length and reach maximum values between 0.85 and 0.95.  Estimates of kn for Dover sole, however, decrease with increasing size both because small fish were not sampled and because this species apparently becomes more adept at escaping under the footrope with increasing size.


Trawl efficiency (E) estimates for arrowtooth flounder, flathead sole, and rex sole increased with increasing fish length and reached maxima of 0.45, 0.42 and 0.43, indicating that slightly more than 40% of the largest individuals that passed between the doors of the trawl were ultimately caught.  In contrast, the efficiency estimates for Dover sole were considerably lower over the sampled size range, and monotonically decreased with increasing length.


Since bottom trawl surveys conducted by the AFSC calculate swept area in terms of wing spread rather than door spread, as is the convention for most International Council for the Exploration of the Sea (ICES) sponsored surveys, to be useful in stock assessment models the above values must be multiplied by the quotient of the door spread and net spread, which for the Poly Nor’Eastern trawl is approximately equal to 3 (47.8 m/16.1 m).  Thus maximum efficiency for these species is slightly greater than 1.2.


Details of this study are available in a draft manuscript by Dave Somerton, Peter Munro, and Ken Weinberg titled “Whole-gear efficiency of a benthic survey trawl for flatfish.”

For further information, please contact Dave Somerton (206) 526-4116 or Ken Weinberg (206) 526-6109.


E.  Other Items

GIS Resources

Here’s a tip that might help fisheries researchers:  Many people forget that ENCs (Electronic Navigational Charts) are now readable into ArcView/ArcInfo in a GIS format.  That is, the ENC comes in as discreet entities instead of an image.  Bathymetry, soundings, coastlines and any other entity in the ENC are all separate layers that can be used independently.  The key item is whether the chart you want is in ENC format.  Check at http://ocsdata.ncd.noaa.gov/ChartServerV2.0/jsp/index.jsp .   

Then use the ENC data handler from the Coastal Services site at 

http://www.csc.noaa.gov/products/enc/arcgis9x.html .  

This gives detailed instructions on how to read in the ENC.  Unfortunately it is difficult to merge items from different charts as the scales are different.

For more information, contact Jan Benson (206) 526-4183.
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