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CRUI SE RESULTS
NOAA Ship MIler Freenan, Cruise 97-11

1997 West Coast Upper Continental Slope G oundfish
Bottom Trawl Survey

Cct ober 20- Novenber 25, 1997

The Resource Assessnent and Conservation Engi neering (RACE) Division of the
Al aska Fisheries Science Center (AFSC) conpleted a five-week bottom traw
survey of the upper continental slope groundfish resources off Washington
Oregon, and California on Novenber 25, 1997. The survey covered the upper
continental slope habitat 183-1,280 mdeep in the International North Pacific
Fi sheri es Commission (INPFC) U.S. Vancouver, Colunbia, Eureka, Mnterey, and
northern Conception statistical areas (U.S./Canada border-3450'N lat.).
Sanpling for the survey began near Point Arguello (3450'N lat.) and
progressed northward to the U.S./Canada border (Fig. 1). This report

summari zes the prelimnary results of the survey.

| TI NERARY

The 1997 sl ope survey was conducted during two | egs aboard the NOAA Ship
M1l er Freeman between Cctober 20 and Novenber 25. Scientific personnel were
exchanged during a md-cruise break in Eureka, California, on 8-9 Novenber.

OBJECTI VES

Results from annual groundfish sl ope surveys are used by fishery nanagers to
assess stock conditions and establish annual harvest guidelines for sablefish
(Anopl oporma finbria), Dover sole (Mcrostonus pacificus), and two species of
t hornyhead rockfi sh (Sebastol obus al ascanus and S. altivelis). Wst Coast
upper continental slope (WUCS) surveys have been conducted on an annua

basis since 1988. Al but one of these surveys was aboard the NOAA Ship

M|l er Freeman and each of them covered anywhere from 20%to 50% of the WCUCS
during any given year. The survey area was expanded this year to cover a much
broader section of the Wst Coast conpared to prior years. In order to

conpl ete the expanded survey area in the given amount of tine, we had to
reduce the sanpling density by one-third. For the third consecutive year, the
1997 WCUCS groundfish bottomtraw survey used trawl gear and tow ng
protocols instituted in 1995. Slight nodifications to trawl gear and tow ng
protocol were made in 1995 to better standardi zed sanpling techniques and to
hel p stabilize gear performance.

The specific objectives for this cruise were:

1. to describe and nonitor the abundance, biol ogical characteristics, and the
geogr aphi ¢ and bathynetric distribution of major groundfish resources

i nhabiting the upper continental slope of the INPFC U.S. Vancouver, Col unmbi a,
Eur eka, Monterey, and northern Conception statistical areas;

2. to obtain age sanples and biol ogical data including sex, |ength-weight
rel ati onships, and maturity for shortspine and | ongspi ne thornyhead,



sabl efi sh, Dover sole, Pacific grenadi er (Coryphaenoi des acrol epis), and
arrowt ooth flounder (Atheresthes stonmias) for stock assessment purposes; and

3. to describe the slope fish comunity and how it varies with bathynetry.

VESSEL AND GEAR

The NOAA Ship MIler Freeman is a 65.5 mstern traw er equi pped with a nodern
trawl sanpling system and navigation and fishing electronics. A polyethylene
hi gh- openi ng Nor'eastern bottomtraw, built to RACE D vision standards and
equi pped with nud-sweep roller gear, was used to collect all sanples.

Di mensi ons of this net are: 27.2 m headrope and 37.4 m footrope including the
"flying wings." The body is constructed of 127 nm stretched-nmesh pol yet hyl ene
netting, 89 mmstretched-mesh web in the codend, and a 32 nmm stretched-nesh
codend liner. The roller gear is constructed of 203 mmsolid rubber disks
strung on 16 mm high tensile chain. Connecting the footrope and roller gear
at each attachnment point is a toggle, two shackles, and a single Iink of 10
mm al | oy chain. Three 55 m dandylines nmade of 16 mm gal vani zed steel cable

|l ead fromeach wing to a 1.8 x 2.7 msteel V-door weighing 1,000 kg. Each
door has a 4-point bridle on its backside made with 13 mmlong link chain
having 33 links forward, top and bottom and 22 links aft, top and bottom
Instrunents attached to the trawl gear to nonitor gear perfornmance included

t he SCANVAR(1) equi prment for neasuring net dinensions, a Furuno wireless

net sonde for real-time nmonitoring of the headrope height, and a bottom
contact sensor on the footrope. A Wesmar sonar was used to verify good traw
performance during the initial part of the cruise and for proper net
configuration during wire nmarking. A Richard Brancker XL-200 submersible data
| ogger was attached to the trawl and used in conjunction with a Trinble

A obal Positioning System (GPS) unit to record data on the tinme, depth, water
tenmperature and geodetic position during each trawl. These data were
integrated with fishing di nensions of the net, producing a conprehensive set
of data describing gear perfornmance in space and tine.

SURVEY DESI GN AND METHODS

The sanpling design used for this survey was a cross between a systematic and
random desi gn. Sanpling was conducted between 183 and 1,280 min six strata
of 183 mdepth intervals (183-366, 367-549, 550-732, 733-914, 915-1, 097,
1,098-1,280 m. The design included 200 stations al ong 31 east-west
tracklines spaced 50 km apart between lat. 4805' N near Nitinat Canyon and

| at. 3450' N near Point Arguello. Stations were surveyed with the ship's
fathometer and GPS plotter before setting the net. Sanpling at each station
consi sted of a controlled bottomtraw haul with net metering instrumentation
attached to the traw to nonitor gear performance. After the trawl settled to
the bottom it was towed for 30 mnutes using scope ratios ranging from1.5
to 2.5. Towi ng speed was approxi mately 3.7 km hour (2.3 knots) at al

stations and traw i ng operations continued around the clock (24 hours per
day). The trawl's fishing di nensions were nonitored with the Furuno netsonde
at all depths, and with SCANMAR at stations shallower than 900 m Station
data, including tinme, geodetic position, traw dinensions, distance fished,
tenperature profile, and catch and length informati on, were stored for |ater
anal ysi s using shipboard conputer systens.

Al catches were sorted to the | owest possible taxon, weighed, counted, and
processed according to standard RACE protocols. Sanples of npst fish species
caught in every haul were neasured for |ength conposition. Stratified otolith
(age) sanples were collected fromthe primary target groundfish species by



sex-centineter intervals in three depth strata (183-548 m 549-913 m and
914-1,279 m. Other biological data were collected fromthe mjor fish
speci es encountered. Special study collections were stored in appropriate
fixatives or frozen.

RESULTS

One- hundr ed- and-ninety (190) tows were attenpted during the survey. Qut of
200 possible stations, 182 stations were sanpled successfully (Figure 1).

Ei ght een stations were abandoned because they were too rough or steep. The
remai nder of the attenpted tows were unsuccessful due to hang-ups, rips, bad
bottom excessive nud in tows, crossing into the wong stratum or gear

probl ems. SCANVAR net nensuration data were obtained from 147 tows,
subner si bl e bat hyt her mograph data from 186 tows, bottom contact sensor data
from 188 tows, and GPS course and position data from 190 tows.

A total of 190 fish species were identified in catches throughout the survey.
Sanpl es al so contai ned representatives from nunerous orders of invertebrates.
Table 1 summari zes the biological data collected fromfish species. Specinmen
ages will be determ ned by the NMFS Al aska Fi sheries Science Center, NWVFS
Nort hwest Fisheries Science Center, and the Oregon Departnent of Fish and
Wldlife using the collected otoliths.

Table 2 lists the dom nant groundfish species and sel ected crab species
caught during the survey. Catch rates are expressed in kg/ha and ranked in
order of catch per unit of effort (CPUE) by depth stratum Pacific hake and
spi ny dogfish had the highest nean catch rates in strata 1 and 2, and

| ongspi ne t hornyhead, Dover sole, and Pacific grenadier were anong the fish
species with the highest nmean catch rates in the deepest 4 strata. Plots of
unwei ght ed size frequency of primary groundfish species are provided in
Figures 2 through 7, showing their frequency by depth stratum and by sex for
the entire survey area. The lengths reported in these figures are all fork

| engt hs except for Pacific grenadier (Fig. 5) which were neasured fromthe
snout to the insertion of the anal fin. Further analyses will be conpleted to
describe distribution and to estimte bi onass, popul ation size, and age
conmposition of these groundfish resources. Length-weight and |l ength-nmaturity
rel ationships will be derived to assist managers in assessing the status of

i mportant upper slope groundfish species.

SCl ENTI FI C PERSONNEL
Leg | (Cct. 20 - Nov. 8)
Day Watch (noon to m dnight)

Robert Lauth (Chief Scientist) Fi shery Bi ol ogi st AFSC
Dan Kami kawa (Deck Boss) Fi shery Bi ol ogi st NWFSC
Roger d ark Fi shery Bi ol ogi st AFSC
Bob M kus Fi shery Bi ol ogi st CDFW
Keith Smth Fi shery Bi ol ogi st AFSC
Troy Buckl ey Fi shery Bi ol ogi st AFSC

Ni ght Watch (midnight to noon)

Robi n Harrison (Watch Leader) Fi shery Bi ol ogi st AFSC
Mar k Zi mrer mann (Deck Boss) Fi shery Bi ol ogi st AFSC
Jay Or Fi shery Bi ol ogi st AFSC



Ji m Smart CGear Specialist AFSC
Jerry Hof f Fi shery Bi ol ogi st AFSC
Kat e Shaw Fi shery Bi ol ogi st NHSUK
Leg Il (Nov. 9 - Nov. 25)

Day Watch (noon to m dnight)

Robert Lauth (Chief Scientist) Fi shery Bi ol ogi st AFSC
Dan Kami kawa (Deck Boss) Fi shery Bi ol ogi st NWFSC
Roger d ark Fi shery Biol ogi st AFSC
Al'l en Harvi son Gear Specialist AFSC
Al l en Shi mada Fi shery Bi ol ogi st AFSC
Heat her Munro Fi shery Bi ol ogi st WCSPA
Ni ght Watch (midnight to noon)

Bill Flerx (Watch Leader) Fi shery Bi ol ogi st AFSC
M chael Martin (Deck Boss) Fi shery Bi ol ogi st AFSC
M ke MacEwan Gear Specialist AFSC

Li sa Mooney Fi shery Bi ol ogi st AFSC
John Seaborn Fi shery Bi ol ogi st CDFW
Steve Kupillas Fi shery Bi ol ogi st ODFW

AFSC = Al aska Fisheries Science Center, Seattle, WA
NWFSC = Nort hwest Fisheries Science Center, Newport, OR
ODFW = Oregon Departnent of Fish and Wldlife, Newport, OR

ST = Science and Technol ogy, Silver Springs, M
WCSPA = West Coast Seaf ood Processors Association, Portland, OR
NHSUK = Natural Hi story Miuseum University of Kansas, Law ence, KA

For further information, contact Dr. Gary Stauffer, Director, Resource
Assessnment and Conservation Engi neering Division, Al aska Fisheries Science
Center, National Marine Fisheries Service, 7600 Sand Point Way NE., BIN
C15700, Building 4, Seattle, WA 98115-0070. Tel ephone (206) 526-4170.

1. Reference to trade nanmes or commercial firns does not constitute U S
gover nment endor senent.



