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Every other year, scientists from NOAA Fisheries’ Alaska Fisheries Science Center embark on two commercial fishing vessels to survey the bottomfishes and invertebrates the live on or near the seafloor of the Aleutian Islands.  They seek to learn more about economically important species such as Pacific cod, walleye pollock, Atka mackerel, rockfishes like Pacific Ocean Perch, and many species of flatfishes such as rock and rex soles, arrowtooth flounder, and Pacific halibut.   NOAA scientists use chartered commercial fishing vessels as a scientific tool to estimate the relative abundance of fishes living in the Aleutians, where they live, and something about how big and old these species have become.  The Aleutian Islands Biennial Bottom Trawl Survey spans 1,000 miles from the eastern Aleutians to Stalemate Bank (west of Attu Island) and extends from nearshore waters to the outer limits of the continental shelf.  The survey occurs in from early June to early August, usually over a 70 day period.


Present Surveys

[bookmark: 140a6b70e284f2b9__ftnref1]The Aleutian Island Biennial Bottom Trawl Survey is a stratified-random survey design of known trawlable stations in the archipelago shallower than 500 m.  Station designation and strata are based upon four depth intervals (1-100 m, 101-200 m, 201-300 m, and 301-500 m) and established survey districts and subdistricts.  The Aleutian Islands survey area is contained within the NPFMC BSAI management area[1], and consists of four survey districts. The survey districts correspond to subdivisions of the NMFS Fishery Areas including the Western (543), Central (542), and Eastern (541) Aleutian districts with the addition of a southern Bering Sea (518 and 517) sampling district defined as the region between 170°W and 165°W and north of the archipelago. These four survey districts are further divided into 45 strata defined by geographic subdistricts and corresponding depth intervals.  Subdistricts are defined by two to four roughly equal geographical areas within a survey district designated by cardinal points (N, S, E, W), sub-cardinal points (NW, NE, SE, SW), or in some cases by a “combined” subdistrict where a narrow or limited depth interval is integrated over several subdistricts  (Appendix A).  

The surveys have been conducted since 1980. The surveys conducted prior to 1991 were cooperative efforts involving U.S. and Japanese scientists and vessels. From 1991 to 2000 the surveys were planned and conducted on a triennial basis by NMFS, employing chartered U.S. fishing vessels. Biennial surveys began in 2000. The 2008 survey was cancelled. The primary focus of these surveys is to continue a standardized (Stauffer 2004) time series of data to assess, describe, and monitor the distribution, abundance, and biological condition of Aleutian groundfish and invertebrate stocks.  Specific survey objectives are to: 1) define the distribution and relative abundance of the principal groundfish and important invertebrate species that inhabit the Aleutian region; 2) obtain data from which to estimate the abundance of principal groundfish species; 3) collect data to define biological parameters including age, growth rates, length-weight relationships, feeding habits, and size and sex compositions; 4) collect accurate net mensuration data describing the fishing effort of standard research trawls used by all of the vessels during the survey; and 5) conduct special collections as requested by other researchers or research groups.

The Aleutian region is an extensive archipelago of volcanic origin typified by a relatively narrow continental shelf and a steep continental slope that drops quickly into the Aleutian Trench on the south side and into the Aleutian Basin and Bowers Basin on the north side (Fig. 1). The islands are separated by numerous deep passes and relatively narrow channels. Strong currents flow through the passes and across the shelf, sometimes making sampling operations difficult. The continental shelf and upper continental slope are typified by hard and sometimes irregular terrain necessitating the use of bobbin-style roller gear on the research trawls (Stauffer, 2004). Extending over 1670 km from east to west, the survey area is composed of the continental shelf and upper slope from Islands of Four Mountains (170°W long.) to Stalemate Bank (170°E long.), including Petrel Bank (180° long.), and the northern side of the archipelago between Unimak Pass (165°W long.) and the Islands of Four Mountains (Fig. 1). Survey depths range from near shore waters to 500 m. The total survey area is about 64,416 km2 (Table 1). The Western Aleutian Islands district (WAI)  represents 24% of the total survey area, the Central Aleutian Islands district (CAI) almost 26%, the Eastern Aleutian Islands district (EAI) 39%, and the Southern Bering Sea district (SBS) comprises about 11%. In terms of the sampled depths, the 1-100 m and 101-200 m depth intervals make up 33.5% and 30.3% of the area, respectively. Reflecting the fact that the upper continental slope is relatively narrow and steep in many places, the area represented by the 201-300 m and 301-500 m depth intervals are 14.4% and 21.7%, respectively.[image: ]
Figure 1. – Map of the Aleutian Islands 2012 bottom trawl survey area indicating survey districts (WAI = Western Aleutian Islands, CAI = Central Aleutian Islands, EAI = Eastern Aleutian Islands, and SBS = Southern Bering Sea), isobaths from 100-500 m and stations sampled (black dots). 

Vessels
Two chartered fishing vessels are used for the survey.  The vessels are typically house-forward stern trawlers with stern ramps and two net storage reels mounted either over the stern ramp or directly behind the house, telescoping deck cranes, propeller nozzles, and paired, controlled-tension hydraulic trawl winches containing between 1,280 and 1,460 m of 2.54 cm diameter steel cable. The vessels need to be at least 30.3 m in overall length (LOA) and powered with at least 1,500 continuous horsepower (HP) engine. Vessels have electronic equipment including a global positioning system (GPS) with video position plotters, at least two radars, single sideband and VHF transmitter-receivers, color video fish finders (echo sounders), paper recorder or computer-based echo sounders, and auto-pilots. The survey is divided into three legs of equal length with a port call between each to accommodate crew changes and to resupply. Captains are experience bottom trawlers with at least xx years fishing in Alaska.

Fishing Gear

The fishing gear and protocols for deployment are described in detail in Stauffer (2004). Both vessels use standard RACE Division Poly Nor’Eastern high-opening bottom trawls with 24.2 m roller gear constructed with 36 cm rubber bobbins separated by 10 cm rubber disks. The fishing dimensions of the trawls were measured using acoustic net mensuration equipment mounted on the wing-tips and headrope of the trawl. Each trawl is certified as conforming to standard measurements and dimensions prior to its use in the survey.

Survey Design
The Aleutian Islands Biennial Bottom Trawl Survey is a stratified-random survey design of trawlable areas in the archipelago shallower than 500 m.  Strata are based upon four depth intervals (1-100 m, 101-200 m, 201-300 m, and 301-500 m) and established survey districts and subdistricts.  The Aleutian Islands survey area is contained within the NPFMC BSAI (Bering Sea and Aleutian Islands) management area[[footnoteRef:1]], and consists of four survey districts. The survey districts correspond to subdivisions of the NPFMC Western, Central, and Eastern Aleutian districts with the addition of a southern Bering Sea sampling district defined as the region between 170°W and 165°W and north of the archipelago. These four survey districts are further divided into 45 strata defined by geographic subdistricts and corresponding depth intervals.  Subdistricts are defined by two to four roughly equal geographical areas within a survey district designated by cardinal points (N, S, E, W), sub-cardinal points (NW, NE, SE, SW), or in some cases by a “combined” subdistrict where a narrow or limited depth interval is integrated over several subdistricts  (Appendix A). [1: http://alaskafisheries.noaa.gov/npfmc/PDFdocuments/fmp/BSAI/BSAI.pdf ] 

Consistent with recent RACE Division assessment surveys (Martin and Clausen 1995, Stark and Clausen 1995, Munro and Hoff 1995, Martin 1997, Britt and Martin 2001, Rooper and Wilkins 2008, von Szalay et al. 2008, von Szalay et al. 2010), sampling effort for each subdistrict was determined using a modified Neyman optimum allocation sampling strategy (Cochran 1977) which considers relative abundances of commercially important groundfish species from the previous five surveys of the area and the current ex-vessel value of each species. A maximum of 420 stations are estimated as the number of trawls that we could expect to complete given survey time and vessel scheduling restrictions, expected weather days, and other logistics such as time lost to gear repairs. The allocation model draws random stations within each subdistrict from a 5 by 5 km grid imposed on the entire survey area. A minimum of two stations were allocated to any given subdistrict. Most of the 420 allocated tow locations are selected randomly without replacement from a database of previously successful tows, but to satisfy the minimal sampling requirements in certain subdistricts, some previously unsampled stations may be required. Most of the areas suitable to deploy the standard research trawl and to meet trawl duration and performance criteria have been reasonably well defined during past surveys. Thus, the majority of allocated stations for the survey are placed at or near locations sampled during previous surveys. Assigned sample densities are often highest in the 201-300 m depth intervals at about 12 tows per 1,000 km2 (Table 1, 2012 as an example). Survey wide, the projected overall sample density was 6.5 tows per 1,000 km2. If fishing gear conflicts or rough or otherwise untrawlable bottom prevent sampling a particular pre-selected station,  an alternate station in the same subdistrict is selected as a replacement. To locate new or alternate tow sites, search patterns were run within the proper subdistrict using an echosounder to locate trawlable bottom where a successful 15-minute tow could be conducted. Search time to find an alternate station was limited to 2 hours searching a 5 x 5 km grid cell.















Table 1. -- Number of stations allocated, attempted, successfully completed, and sampling density for the 2012 Aleutian Islands bottom trawl survey by survey district and depth interval.



Trawl Performance Data Collection
A concerted effort is made to perform consistent towing procedures. The operational goal of each tow is for the net to arrive quickly on bottom in towing configuration at the standard towing speed of 3 knots and to maintain that speed while the net held its fishing configuration with proper bottom contact for 15 minutes. Standard scope tables (Stauffer, 2004) of trawl warp relative to bottom depth are used. Towing time is abbreviated on some occasions to avoid potential gear damage or when the echosounder indicated upcoming obstacles or the net mensuration suggested the net configuration was abnormal. The date, time, and GPS-generated position are recorded every 2 seconds during each tow. Pressure at depth (used to derive estimated depth), water temperature, and time were recorded every second during most tows using a Seabird Model SBE-39 data logger which was attached near the middle of the trawl headrope. During the tow the vertical and horizontal trawl openings were monitored with acoustic net sounder units. On occasion, these units are not deployed on the net to avoid loss or damage due to extremely rough bottom conditions. An accelerometer was attached to the midpoint of the roller gear to record the date, time, and acceleration in three dimensions of the footrope, indicating the degree of contact with the bottom. At the end of each tow, retrieval started with the vessel maintaining or increasing towing speed while engaging the trawl winches to wind up the wire with the objective of lifting the trawl quickly away from the bottom. All tows are performed during daylight hours within the period between one-half hour after sunrise and one-half hour before sunset. Trawl performance is assessed after the tow from the mensuration and other sensors deployed during the trawl using computer-generated graphics and data summaries. A trawl sample is considered to be successful if horizontal and vertical net openings remained within a predetermined normal range, the roller gear maintained consistent contact with the bottom, the net suffered little or no damage during the tow, and there were no significant encounters with other fishing gear (e.g. catching a crab pot or fowling longline gear). The minimum accepted duration for satisfactory tows is about 10 minutes except when the net mensuration data indicated that a large catch had occurred and the codend was full. In these instances shorter tow durations could be accepted.

Catch Processing and Data Collection
Catches weighing up to approximately 1,100 kg were emptied directly onto a sorting table, sorted to species (or species group for some invertebrates), and weighed to the nearest 10 g using a Marel Model M1100 electronic digital platform scale. Species catches weighing less than about 2 kg were generally weighed to the nearest 2 g on a smaller capacity, electronic Marel Model M60 digital scale. Larger catches that contained more than about 1,100 kg were often processed completely by splitting the total catch onto the table in two or more portions. Very large catches that could be lifted off the deck in the codend were weighed with a dynamometer (load cell) when the sea state allowed, and the weights of the largest catches (exceeding approximately 6 t) were estimated volumetrically. For catches with total weights determined with a load cell, those less abundant species were separated from the catch and their weights were determined and subtracted from the load cell weight to obtain the total weight of abundant species by extrapolation. For very large catches with more than one abundant species, a subsample of the dominant species was taken to estimate their relative weights, which was then extrapolated to obtain their separate total weights. A similar procedure was used for volumetrically estimated catches except the total catch weight was estimated by multiplying the density of a representative sample of the total catch (containing both the abundant and less abundant species) by the total catch volume. Pacific halibut (scientific names for all species encountered during the survey are listed in Appendix Tables B1 and B2) were immediately measured and released if not retained for biological samples. Halibut catch weights were estimated during data entry using length-weight parameters supplied by the International Pacific Halibut Commission and length frequency data. A random sample of up to 200 specimens of each of the major fish species was collected and measured to generate length frequencies. A smaller length frequency sample was collected for some minor catch components such as sculpins. The sex of most individuals was determined prior to measurement. All skates and Pacific halibut were measured. Unsexed length frequencies were collected for forage fish such as Pacific herring, capelin, and eulachon. Length measurements were collected with barcode-reader data loggers and barcoded length boards and downloaded to a computer and appended to a database after each tow. 
Age structures (otoliths) were collected for many species. Separate collections were made from each of the four major sampling districts. Samples were either randomly selected (for walleye pollock) or stratified by sex and size with a specified number of otoliths collected per 1.0 centimeter length interval on a per area or per trawl haul basis. For species from which otoliths were collected on a per area basis, limits were placed on the number collected per sex-centimeter per day to distribute the sample evenly over the area. Length was measured to the nearest centimeter and weight was estimated to the nearest 2-10 g (scale accuracy depended on the weight of the specimen) with the digital scales. Fork length was measured for all fish species except grenadiers (snout to origin of anal fin) and skates and sharks (total length). Stomach samples were collected for selected species throughout the survey area by biologists from the AFSC’s Resource Ecology and Ecosystem Management Program. 

Data Analysis
Biomass estimates were calculated using a area-swept method (Alverson and Pereyra 1969). The area swept by the trawl (i.e., fishing effort) was estimated by multiplying the estimated distance towed (km) by the estimated mean net spread (m) for each tow. The distance towed was estimated by computing the distance traveled over ground by the vessel between the estimated time when the footrope came into contact with the bottom (on-bottom) and the estimated time when the center of the footrope left the bottom (off-bottom). The distance traveled by the vessel was estimated by smoothing the GPS position data and measuring the distance along this line. The mean net spread was estimated by averaging the net spread readings collected during the on-bottom to off-bottom time period. For each species, a catch-per-unit-effort (CPUE) was calculated for each tow by dividing catch weight (kg) by the area swept by the trawl in hectares (ha). The mean CPUE for each subdistrict was calculated as the mean of the individual tow CPUEs (including zero catches) within the subdistrict. Mean CPUEs for combined subdistricts were calculated as the weighted average of the individual subdistrict CPUE means (weighted by subdistrict). Biomass estimates (t) were calculated by multiplying each subdistrict mean CPUE by the subdistrict and summing the results to obtain estimates by Survey district and depth interval. The 95% confidence interval was calculated for each species biomass estimate. A detailed description of the analytical procedures is presented in Wakabayashi et al. (1985). 
Population length compositions were estimated by expanding the length frequency data to the total catch for each species by length and sex category at each station (Wakabayashi et al. 1985). The district/depth range population within a sex-length category was calculated by multiplying the district/depth range population by the proportion of fish in that category from the summed station data. Population size composition estimates were summed over subdistricts to derive estimates by area. Lengths and weights collected from individual fish were used to estimate length-weight relationships based on a nonlinear least-squares regression algorithm. The length-weight relationship was expressed as:

,
where W is weight in grams, L is length in mm and a and b are the fitted parameters.
 
Data Limitations
The primary purpose of this survey is to support management of a large number of fish and benthic invertebrate species, including various groupings of fish: flatfish, roundfish, and rockfish. These different groups are expected to display differences in both haul level and survey level catchabilities, which, in turn, are generally unknown and may not be consistent even within each group. Survey catch rates and derived abundance estimates are used to tune stock assessment models and to monitor fish trends and status. Sampling nets and deployment methods are standardized (Stauffer et al. 2004) and intentionally not modified over time to ensure consistency and statistical continuity of the time series necessary to reliably monitor the status of fish stocks and to forecast trends.
Evolution of the Aleutian Island Survey Design

The present day design for the Aleutian Island Bottom Trawl has evolved over time.  The original survey conducted for quantitative purposes can best be described as a systematic design:  The continental shelf and upper slope both north and south of the AI from Unimak pass to Stalemate Bank were divided into sampling sections 30 minutes of longitude wide (Wilderbuer et al. 1985). The sampling area also included the Bowers Ridge.  Each sampling section was further divided into six depth intervals: 1-100 m, 101-200 m, 201-300 m, 301-500 m, 501-700 m, and 701-1000 m.  One station was assigned to each depth interval of each sampling section, but additional stations were assigned when the depth intervals were greater than 5 nm wide.  The intended duration of each bottom trawl was 30 minutes.  A combination of chartered commercial vessels and Japanese research vessels fished the stations between July and November.  The commercial vessels used a Noreastern bottom trawl made of nylon similar to the Poly Noreastern bottom trawl used beginning in 1991 made of polyethylene twine.  The Noreastern bottom trawl was equipped with a small mesh liner in the codend.  The Japanese vessels used two different commercial trawls that were larger and more fortified for rugged seafloors than the Noreastern bottom trawl.  For quantitative comparisons, the hauls from the Japanese vessels during the1980 survey have not been included in the biomass estimate time series. Only 127 stations are included for quantitative analysis, using only US boats.
The 1983 study design was similar to the 1980 design but sampling intervals were 1 degree of longitude and the maximum depth interval was lumped into 501-900 m.  The survey area was also re-stratified into 13 sub-areas 2-5 degrees of longitude wide.  Two US research vessels were equipped with the Noreastern bottom trawl, and a larger bottom trawl was used by the Japanese research vessel which was included in subsequent quantitative analyses.  Furthermore, tow duration were targeted at 30 minutes for the US vessels but were often 1 hour for the Japanese vessels.  The 1983 survey design also first used a station allocation scheme to minimize the variance of the estimates for important commercial species.  
The 1986 survey design was unchanged from the 1983 design.  During the surveys conducted between1980-1986, no attempt to sample previously sampled stations—skippers were allowed to set in areas bounded by longitude lines.  Skippers did run stations with sonars to determine trawlability.  Both Japanese and US vessels targeted a 30 minute standard tow duration starting in 1986.  Net mensuration systems were deployed on the survey vessels.  In 1986, Scanmar net height and wing spread sensors were deployed on the US vessels and the Japanese vessel had a Furuno wing spread sensor.  In prior surveys, net spread was based on geometry or limited measurements of similar US research nets.  Fishing distance was determined from Loran C and plotted radar fixes for US vessels and from flatbed plotters for Japanese vessels.  Vessels followed a uniform depth contour during trawling.
[bookmark: _GoBack]The AI survey skipped two years from the previous triennial schedule, and a survey was conducted in the AI in1991.   There were several changes to the survey.  First, Japanese vessels were no longer in use and only US chartered fishing vessels conducted the survey.  Second, the standard Poly Noreastern bottom trawl (PNE) replaced Noreastern bottom trawl.  The PNE was constructed of stronger polyethylene material.  Scanmar net height and wing width sensors were still fully in use, but the US vessels were now equipped with Geographic Position Systems to augment their LORAN C navigation systems.  A Micro Bathy-thermograph was added to the head rope of the trawl to provide gear depth and temperature observations.  An expendable bathythermograph was used when the net mounted device was unavailable in earlier year.  In 1994, software was added to record track lines.
Beginning 1991 and through 1997, there was a substantial shift in the survey design.   Because of reduced vessel time and the rocky and untrawlable nature of much of the Aleutian Islands, it was decided to “not select station locations in a completely random manner since a majority of stations would likely occur on untrawlable grounds” (Harrison 1993).   Further, “Limited vessel time and the need to achieve a reasonable level of sampling intensity weighed heavily on the decision to used successfully trawled stations from previous surveys as a pool from which 1991 survey stations would be selected.”  Other design changes included only surveying depths to 500 m, excluding Bower’s Bank, and only surveying the western, eastern, southern Bering Sea areas.  These regions were also divided into 2 to 3 strata of roughly equal areas in respective northern or southern areas of the eastern and western regions.  Previous stations were reallocated to the new strata and an optimal allocation scheme was developed to allocate stations among strata.  All previous stations were then selected at random and then selected again and binned into three sampling pools.  One pool was high priority stations consisting of half of the stations, and medium and low priority pools of the remaining two quarters of the stations.  Of 452 stations, 372 were high and medium priority that the two vessels strove to achieve.  The low priority stations were to be occupied if time allowed.  Stations were assigned randomly between the two vessels.  Alternate stations shall be selected from the list of previous successful stations.  However, if the alternate is a far distance, a nearer station that is trawlable can be sampled.  
In 1997, the design was similar to 1994 but the targeted towing time was reduced from 30 minutes to 15 minutes (NOAA Fisheries, Scientific Operations Plan for 1997).  Additionally, each station had a list four alternate stations from previously successful stations each by US (preferred) and Foreign vessels.  A bottom contact sensor was added throughout RACE survey trawls, and the inclinometer was used to measure sea floor contact by the footrope.
The 2000 survey was the first of the biennial surveys.  The sampling stations were mostly selected from previously successful stations but “some effort will be expended to locate previously unsampled locations” (NOAA Fisheries Scientific Operations Manual for 2000).  In addition to the Scanmar net mensuration system, a new NETMIND system was used on one of the vessels.  Net Repair forms were to be filled out and retained.  
In 2002, the AI were divided into for areas with the splitting of the Central Al separate from formerly western Eastern AI areas and formerly eastern West AI areas.  This separation may have occurred earlier as it was first indicated in a 1997 figure and mentioned in the 2000 scientific operations plan.  In 2002, the 45 strata scheme was established that was used for subsequent surveys.  The subareas were similar to the subareas established in 1991 but included a separate area for Petrel Bank, changes of subareas to the west of Kiska Island, and a simplification of subareas in the Western AI region.  A small mesh “benthic bag” was attached to the footrope in 2002.  The Neyman Allocation scheme was first used in the AI focused on the 20 most important groundfish species based on ex-vessel price.  The sampling frame used previously successful stations but with a preference for stations occupied beginning in 1994.  Some previously unsampled stations were added where necessary to fill required station allocations.  Only Scanmar system was used. The 2004 survey was designed and executed in a similar manner at 2002.
In 2006, a grid of squares measuring 5 nm by 5 km was overlain on the existing strata for the AI survey.  Previously successful stations were assigned to specific grid cells in the lattice.  In 2006, a special emphasis was placed on rockfishes so 316 stations were selected as the standard allocation model, and then 50 additional stations were selected based on rockfish catches.  No two stations could be less than 1 km apart.  Alternate stations could be selected from previously successful stations within the same stratum with the unstated option of selecting new or previously successful stations.  Some new stations were included to meet the needs of the station allocation scheme.
After 2006, survey design changes were minor.  A survey was not conducted in 2008.  In 2010 an accelerometer replaced the tilt sensor as the bottom contact sensor.  In 2014, the Marport net mensuration system replaced the Scanmar system.  In 2014 and 2016, new restrictions were put in place and altered how the vessels operated in designated no-transit zones for Steller Sea Lions.  For several stations the vessels, could not approach within 2 nm and for others, alternate nearby stations replaced stations too close to sea lion rookeries.
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Western Aleutians 1 - 100 23 23 23 4,877 4.72

101 - 200 57 59 57 5,318 10.72

201 - 300 31 31 31 1,724 17.98

301 - 500 9 9 9 3,272 2.75

All depths 120 122 120 15,191 7.90

Central Aleutians 1 - 100 26 27 26 5,847 4.45

101 - 200 41 41 41 4,606 8.90

201 - 300 32 32 32 2,109 15.17

301 - 500 14 15 14 3,981 3.52

All depths 113 115 113 16,543 6.83

Eastern Aleutians 1 - 100 14 14 14 6,848 2.04

101 - 200 59 59 59 7,768 7.60

201 - 300 46 46 46 4,901 9.39

301 - 500 13 14 13 5,683 2.29

All depths 132 133 132 25,200 5.24

Southern Bering Sea1 - 100 26 26 26 4,026 6.46

101 - 200 16 16 16 1,849 8.65

201 - 300 8 8 8 564 14.18

301 - 500 5 7 5 1,043 4.79

All depths 55 57 55 7,482 7.35

All areas 1 - 100 89 90 89 21,598 4.12

101 - 200 173 175 173 19,541 8.85

201 - 300 117 117 117 9,298 12.58

301 - 500 41 45 41 13,979 2.93

All depths 420 427 420 64,416 6.52
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EG Table 1



		INPFC
 area		Depth
range (m)		Stations
Allocated		Stations
Attempted		Stations
Successful		Area
(km2)		Sampling Density
(stations/1000 km2)

		Shumagin		1 - 100		114		107		105		41,289		2.54

				101 - 200		37		37		37		14,677		2.52

				201 - 300		11		11		11		2,788		3.95

				301 - 500		8		8		7		2,531		2.77

				501 - 700		4		3		3		2,006		1.50

				701 - 1000		-		-		-		-		-

				All depths		174		166		163		63,291		2.58



		Chirikof		1 - 100		72		70		68		26,035		2.61

				101 - 200		60		57		56		23,849		2.35

				201 - 300		22		20		20		11,546		1.73

				301 - 500		7		6		6		1,604		3.74

				501 - 700		5		5		5		1,953		2.56

				701 - 1000		-		-		-		-		-

				All depths		166		158		155		64,987		2.39



		Kodiak		1 - 100		99		88		87		38,516		2.26

				101 - 200		106		111		107		43,332		2.47

				201 - 300		26		24		24		11,490		2.09

				301 - 500		9		6		6		2,912		2.06

				501 - 700		4		4		4		1,745		2.29

				701 - 1000		-		-		-		-		-

				All depths		244		233		228		97,995		2.33



		Yakutat		1 - 100		15		14		14		16,661		0.84

				101 - 200		38		33		33		29,382		1.12

				201 - 300		15		13		13		5,170		2.51

				301 - 500		7		6		6		2,628		2.28

				501 - 700		3		2		2		1,469		1.36

				701 - 1000		-		-		-		-		-

				All depths		78		68		68		55,310		1.23



		Southeastern		1 - 100		11		9		8		6,546		1.22

				101 - 200		23		23		22		11,084		1.98

				201 - 300		17		15		15		5,052		2.97

				301 - 500		11		9		8		3,117		2.57

				501 - 700		3		3		3		1,033		2.90

				701 - 1000		-		-		-		-		-

				All depths		65		59		56		26,832		2.09



		All areas		1 - 100		311		288		282		129,047		2.19

				101 - 200		264		261		255		122,324		2.08

				201 - 300		91		83		83		36,046		2.30

				301 - 500		42		35		33		12,792		2.58

				501 - 700		19		17		17		8,206		2.07

				701 - 1000		-		-		-		-		-

				All depths		727		684		670		308,415		2.17















sheet3

		GOA 2009

				INPFC_AREA		DEPTH_RANGE		STATIONS_ALLOCATED		STATIONS_ATTEMPTED		STATIONS_COMPLETED		AREA		SAMPLING_DENSITY		SUMMARY_AREA_DEPTH

				Shumagin       		1 - 100		127		135		127		41289		3.08		911

				Shumagin       		101 - 200		40		40		40		14677		2.73		912

				Shumagin       		201 - 300		17		20		17		2788		6.1		913

				Shumagin       		301 - 500		7		7		7		2531		2.77		914

				Shumagin       		501 - 700		3		3		3		2006		1.5		915

				Shumagin       		701 - 1000		2		2		2		1937		1.03		916

				Chirikof       		1 - 100		79		79		78		26035		3		921

				Chirikof       		101 - 200		71		72		72		23849		3.02		922

				Chirikof       		201 - 300		25		25		25		11546		2.17		923

				Chirikof       		301 - 500		7		8		7		1604		4.36		924

				Chirikof       		501 - 700		5		6		5		1953		2.56		925

				Chirikof       		701 - 1000		3		3		3		3066		0.98		926

				Kodiak         		1 - 100		100		105		100		38516		2.6		931

				Kodiak         		101 - 200		126		128		125		43332		2.88		932

				Kodiak         		201 - 300		31		31		31		11490		2.7		933

				Kodiak         		301 - 500		16		16		16		2912		5.49		934

				Kodiak         		501 - 700		4		5		4		1745		2.29		935

				Kodiak         		701 - 1000		4		4		4		3494		1.14		936

				Yakutat        		1 - 100		19		19		19		16661		1.14		941

				Yakutat        		101 - 200		36		37		36		29382		1.23		942

				Yakutat        		201 - 300		17		18		17		5170		3.29		943

				Yakutat        		301 - 500		8		9		8		2628		3.04		944

				Yakutat        		501 - 700		2		2		2		1469		1.36		945

				Yakutat        		701 - 1000		2		1		1		1887		0.53		946

				Southeastern   		1 - 100		11		11		11		6546		1.68		951

				Southeastern   		101 - 200		26		27		26		11084		2.35		952

				Southeastern   		201 - 300		19		19		19		5052		3.76		953

				Southeastern   		301 - 500		14		15		14		3117		4.49		954

				Southeastern   		501 - 700		2		2		2		1033		1.94		955

				Southeastern   		701 - 1000		2		2		2		1206		1.66		956

		GOA 2011

				INPFC_AREA		DEPTH_RANGE		STATIONS_ALLOCATED		STATIONS_ATTEMPTED		STATIONS_COMPLETED		AREA		SAMPLING_DENSITY		SUMMARY_AREA_DEPTH

				Shumagin       		1 - 100		114		107		105		41289		2.54		911

				Shumagin       		101 - 200		37		37		37		14677		2.52		912

				Shumagin       		201 - 300		11		11		11		2788		3.95		913

				Shumagin       		301 - 500		8		8		7		2531		2.77		914

				Shumagin       		501 - 700		4		3		3		2006		1.5		915

				Chirikof       		1 - 100		72		70		68		26035		2.61		921

				Chirikof       		101 - 200		60		57		56		23849		2.35		922

				Chirikof       		201 - 300		22		20		20		11546		1.73		923

				Chirikof       		301 - 500		7		6		6		1604		3.74		924

				Chirikof       		501 - 700		5		5		5		1953		2.56		925

				Kodiak         		1 - 100		99		88		87		38516		2.26		931

				Kodiak         		101 - 200		106		111		107		43332		2.47		932

				Kodiak         		201 - 300		26		24		24		11490		2.09		933

				Kodiak         		301 - 500		9		6		6		2912		2.06		934

				Kodiak         		501 - 700		4		4		4		1745		2.29		935

				Yakutat        		1 - 100		15		14		14		16661		0.84		941

				Yakutat        		101 - 200		38		33		33		29382		1.12		942

				Yakutat        		201 - 300		15		13		13		5170		2.51		943

				Yakutat        		301 - 500		7		6		6		2628		2.28		944

				Yakutat        		501 - 700		3		2		2		1469		1.36		945

				Southeastern   		1 - 100		11		9		8		6546		1.22		951

				Southeastern   		101 - 200		23		23		22		11084		1.98		952

				Southeastern   		201 - 300		17		15		15		5052		2.97		953

				Southeastern   		301 - 500		11		9		8		3117		2.57		954

				Southeastern   		501 - 700		3		3		3		1033		2.9		955

				INPFC_AREA		DEPTH_RANGE		STATIONS_ALLOCATED		STATIONS_ATTEMPTED		STATIONS_COMPLETED		AREA		SAMPLING_DENSITY		SUMMARY_AREA_DEPTH

				Western Aleutians		1 - 100		23		23		23		4877		4.72		291

				Western Aleutians		101 - 200		57		59		57		5318		10.72		292

				Western Aleutians		201 - 300		31		31		31		1724		17.98		293

				Western Aleutians		301 - 500		9		9		9		3272		2.75		294

				Southern Bering Sea		1 - 100		26		26		26		4026		6.46		791

				Southern Bering Sea		101 - 200		16		16		16		1849		8.65		792

				Southern Bering Sea		201 - 300		8		8		8		564		14.18		793

				Southern Bering Sea		301 - 500		5		7		5		1043		4.79		794

				Central Aleutians		1 - 100		26		27		26		5847		4.45		3491

				Central Aleutians		101 - 200		41		41		41		4606		8.9		3492

				Central Aleutians		201 - 300		32		32		32		2109		15.17		3493

				Central Aleutians		301 - 500		14		15		14		3981		3.52		3494

				Eastern Aleutians		1 - 100		14		14		14		6848		2.04		5691

				Eastern Aleutians		101 - 200		59		59		59		7768		7.6		5692

				Eastern Aleutians		201 - 300		46		46		46		4901		9.39		5693

				Eastern Aleutians		301 - 500		13		14		13		5683		2.29		5694





Table 1



		Survey District		Depth
range (m)		Stations
Allocated		Stations
Attempted		Stations
Successful		Area
(km2)		Sampling Density
(stations/1000 km2)

		Western Aleutians		1 - 100		23		23		23		4,877		4.72

				101 - 200		57		59		57		5,318		10.72

				201 - 300		31		31		31		1,724		17.98

				301 - 500		9		9		9		3,272		2.75

				All depths		120		122		120		15,191		7.90



		Central Aleutians		1 - 100		26		27		26		5,847		4.45

				101 - 200		41		41		41		4,606		8.90

				201 - 300		32		32		32		2,109		15.17

				301 - 500		14		15		14		3,981		3.52

				All depths		113		115		113		16,543		6.83



		Eastern Aleutians		1 - 100		14		14		14		6,848		2.04

				101 - 200		59		59		59		7,768		7.60

				201 - 300		46		46		46		4,901		9.39

				301 - 500		13		14		13		5,683		2.29

				All depths		132		133		132		25,200		5.24



		Southern Bering Sea		1 - 100		26		26		26		4,026		6.46

				101 - 200		16		16		16		1,849		8.65

				201 - 300		8		8		8		564		14.18

				301 - 500		5		7		5		1,043		4.79

				All depths		55		57		55		7,482		7.35



		All areas		1 - 100		89		90		89		21,598		4.12

				101 - 200		173		175		173		19,541		8.85

				201 - 300		117		117		117		9,298		12.58

				301 - 500		41		45		41		13,979		2.93

				All depths		420		427		420		64,416		6.52





























Table 1 -- Number of stations allocated, attempted, successfully completed, and sampling density for the 2012 Aleutian Islands bottom trawl survey by NPFMC area and depth interval.		




Table 1 publ.



		Survey district		Depth
range (m)		Stations
Allocated		Stations
Attempted		Stations
Successful		Area
(km2)		Sampling Density
(stations/1,000 km2)





		Western Aleutians		1 - 100		23		23		23		4,877		4.72

				101 - 200		57		59		57		5,318		10.72

				201 - 300		31		31		31		1,724		17.98

				301 - 500		9		9		9		3,272		2.75

				All depths		120		122		120		15,191		7.90



		Central Aleutians		1 - 100		26		27		26		5,847		4.45

				101 - 200		41		41		41		4,606		8.90

				201 - 300		32		32		32		2,109		15.17

				301 - 500		14		15		14		3,981		3.52

				All depths		113		115		113		16,543		6.83



		Eastern Aleutians		1 - 100		14		14		14		6,848		2.04

				101 - 200		59		59		59		7,768		7.60

				201 - 300		46		46		46		4,901		9.39

				301 - 500		13		14		13		5,683		2.29

				All depths		132		133		132		25,200		5.24



		Southern Bering Sea		1 - 100		26		26		26		4,026		6.46

				101 - 200		16		16		16		1,849		8.65

				201 - 300		8		8		8		564		14.18

				301 - 500		5		7		5		1,043		4.79

				All depths		55		57		55		7,482		7.35



		All areas		1 - 100		89		90		89		21,598		4.12

				101 - 200		173		175		173		19,541		8.85

				201 - 300		117		117		117		9,298		12.58

				301 - 500		41		45		41		13,979		2.93

				All depths		420		427		420		64,416		6.52








