PRODUCT RECOVERY RATES OBTAI NED ABCARD
FOREI GN FI SHI NG VESSELS CPERATING IN THE
NORTHEAST PACI FI C OCEAN AND EASTERN

BERI NG SEA, 1983-85

by

Jerald D. Berger and Steven R Hare

Nort hwest and Al aska Fi sheries Center
Nati onal Marine Fisheries Service
Nati onal Cceanic and Atnospheric Adm nistration
Building 4, Bin O 5700
7600 Sand Point Way N E
Seattle, Washington 98115

March 1988



This document is available to the public through:

National Technical information Service
U.S. Department of Commerce

5285 Port Royal Road

Springfield, VA 22161



ABSTRACT

In 1983, the U. S. Foreign Fisheries Observer Program at the Northwest

and Al aska Fisheries Center began a 3-year study on the recovery rates

(ratio of product weight to round weight) obtained by foreign vessels
processing fish in the 200-m | e Exclusive Econonmic Zone off the west coast of
the United States. U S. observers sampling aboard the foreign vessels
determ ned product recovery rates for 15 species of groundfish and nine
different types of products. These recovery rates, along with the size range
of the fish, the standard error, and the 95% and 99% upper confidence limts
are presented by vessel class, International North Pacific Fisheries

Conmi ssion (INPFC) area, and time of year.
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| NTRODUCTI ON

One of the primary methods used for determining the | anded round wei ght
of a fishing vessel's catch is to convert the weight of product produced to
total round weight through the use of a known or accepted product recovery
rate (percent of round wei ght of fish remaining after processing). Though
this is an accepted nmethod, it is difficult for those involved in the
enforcenent of fishing regulations to verify the resulting estimtes of
catch, without verification of the product recovery rates being used.

In 1982, the Conmander of the 17th District of the U S Coast Guard
(USCG requested assistance fromthe Northwest and Al aska Fi sheries Center
(NWAFC), National Marine Fisheries Service in verifying the product recovery
rates being used by the operators of foreign vessels fishing in the US.
200-m | e Excl usive Economic Zone (EEZ) off Alaska- In addition to the
verification of the recovery rates, the USCG al so requested that the
possibility of standardized recovery rates be investigated for specified
product types. The initial NWAFC response was that the large variability
bet ween areas, seasons, vessels, and differing sizes of fish for the sanme
product and species would nmake it extremely difficult to validate and
standardi ze recovery rates. To address these problems, the NWAFC proposed
a study where the Center's Foreign Fisheries observer Program could be used
to determne the nmean recovery rate and amount of variability for the prinmary
products and species by fish size, season, area, and vessel type. The
Observer Program performed a pilot study in 1982 to determine the types of
product recovery rate data which could be collected and the sanpling problens
involved in conducting such a study. In January 1983, the Observer Program
began an extensive 3-year study on product recovery rates, the results of

which are reported in this docunent.



METHCDS

The function of the U S. observer programis to place U S. fisheries
observers aboard foreign fishing vessels to nonitor fishing operations
(French et. al 1982). To collect product recovery data from every vesse
type and area for which fishing occurred, sanpling assignments were nade
accordingly. Coservers were instructed to collect product recovery data
on the primary species and product being produced by the vessel.
Approximately 20 observers each nonth were assigned the task of collecting
product recovery data. In designing this study, we realized that product
recovery rates could be greatly influenced by any external conditions that

woul d affect the precision of the weighing process (i.e., excessive rolling
of the ship and the instrunents used in determning the weights). To ninimze
these influences, we made two decisions: 1) data would not be collected in
conditions of heavy seas, and 2) the fish and products woul d not be wei ghed
i ndi viduall'y, but would be weighed in groups. Carrying out the data
col l ection process in this manner woul d not have entirely elimnated these
errors, but should have greatly mnimzed the error percentage inherent in
the wei ghing procedure.

The gathering of product recovery data was just one of a number of duties
performed by the observer, and thus only 7 hours per week could be devoted
to this project. This severely limted the nunber of fish that could be
anal yzed each week. To maxim ze the nunber of replicates of fish being
collected, required us to mininmze the nunber of fish in each sanple. Three
of the species of fish collected for this study (Pacific cod, Gadus

macr ocephal us; Geenland turbot, Reinhardtius hippogl ossoides; and sablefish,

Anopl opoma finbria) are generally quite large, and usually only about 10 fish

can be weighed at one time in our standard sanpling basket. Therefore, these



species were collected in sanples of 10 fish each. Qher species involved in
this study were generally, much snaller, and so, to minimze any weighing
error, while at the same time trying to mnimze the nunber of fish collected,
all the other species werecollected in sanples of 20 fish each.

Each tine data were collected, the observer randomy gathered six to
ei ght sanples of fish. (As stated above, the number of fish in each sanple
vari ed between species, but was always the sane nunber for the same species.)
Data were then recorded detailing the average fork | ength of each sanple, the
total weight of each sanple, and the product weight of each sanple. Lengths
were taken individually, but were then averaged for each sanple (average fork
l ength of each sanple). Al of the weights were determined using either a
hangi ng 50-kg scale or a flat-bed scale (if one resided on the vessel).
These fish were then processed by crew nmenbers of the vessel in a nanner
consistent with the normal method of processing these fish (i.e, there should
be no difference in the way fish were processed for this study and the way fish
were processed apart from this study). Sampling was performed at |east three
times each week by each observer. Figure 1 is a copy of a blank product recovery
form used by the U S. fisheries observers. Average weights for the species
types used in this study are given in the Appendix.

The products exam ned by observers fell into two main categories, headed
and gutted type products and filleted products. These products are descri bed

as follows.

Headed and Gutted Type Products
This nmethod of fish processing is one of the nbst common aboard foreign
fishing vessels operating in the North Pacific. Wth the exception of sonme

flatfish, nost species of fish are headed and gutted, either as a precursor



to further processing or as a finished product. The five basic types of

headed and gutted products observed by observers (Fig. 2) are described bel ow.

Headed and Gutted Only

Excluding freezing in the round or possibly the removal of only roe, the
headi ng and gutting of a fish requires the |east processing prior to cold
storage. This technique requires renmoval of the head, generally acconplished
with the aid of either a heading machine or sinply an exposed saw bl ade, and
manual |y scraping out the viscera. Beginning anterior to the origin of the
first dorsal fin (except in flatfish), an angled cut severs the head, gills
pelvic fins, and usually the pectoral fins, to expose the gut cavity. Wth a

special ly designed scoop, all internal organs are then easily renoved

Headed and CGutted, Tail Renoved
Nornal Iy used on larger flatfish, e.g., Geenland turbot and arrowtooth

flounder (Atheresthes stomias), this method requires one nore step than the

heading and gutting of a fish. On flatfish, the first cut nade renoves a
portion of the dorsal fin in addition to the head, gills, and pelvic and
pectoral fins. A second cut is then made through the base of the cauda
peduncl e removing the caudal fin. The reason for this extra processing is to
aid in packaging and cold storage by reducing the Iength of the processed

fish.

Headed and Gutted, Pectoral Grdle Included

More precise than sinple heading and gutting, this method is used on
hi gher value roundfish. During renoval of the head and gills, care is taken
to make the cut forward of the pectoral fins so they remain with the product.

CGenerally,, the pelvic fins also remain with the product.



Headed and Gutted, Roe Included

The fenmal es of certain species are nore val uabl e when processed in this
manner. Immediately prior to spawning season, femmles with their gut cavity
filled with roe are packaged separately fromthe males and i mmature fenales.
Processing is simlar to the regular heading and gutting, except that no scoop
is used to renove the viscera. After the cut renoving the head, gills, and
fins, any remaining internal organs are remved by hand, leaving, the roe in

pl ace.

Kirim
Kirim is a special formof the "headed and gutted, tail renmpved"
procedur e. It is a nane commonly used for a fish steak nade fromyellowfin

sole (Linmanda aspera). To process, a pair of parallel saw blades are used

to remove the head and caudal fin. 'The distance between the blades can be

adj usted to accommpdate the average |length of fish caught and the desired size
of the product. However, once this distance is set on a vessel, it usually

is not changed. Because the blades are set a fixed distance of 75-85 mm
apart, the resulting kirim steak is of uniformsize, regardless of the

original size of the fish

Fillet Type Products
Fillets produced aboard foreign fishing vessels in the North Pacific
fall into four categories (Fig. 3). The fillet types are distinguished by
the presence or absence of the skin and rib bones, the renoval of which
requires extra processing
Fillets can be nade from al nost any species of fish. In practice,
however, they are made only froma few select species due to the time required

for production. Processing may be conpletely manual, but specialized



machinery is generally used. The filleting machines are usually calibrated
to be size specific, and as such will performoptinally when the species is
of uniform size. Therefore, the fish nost commonly filleted by machine are
roundfish caught in large quantities and of a simlar size, e.g., walleye

pol l ock (Theragra chal cogramm), Pacific whiting (Merluccius productus), and

Paci fic cod.

The four types of fillets are described below in order of processing tine

required, fromleast to greatest.

Fillet Wth Ri bbed Section Intact and Skin On

A product of either manual or manual and nmachi ne processing, these
fillets retain skin and rib bones. The sequence of cuts to produce the
fillets is as foll ows:

a) The fish is headed by a vertical cut, posterior to the pectora

girdle, that renoves the head, gills, and pelvic and pectoral fins.
If processing is entirely manual, the viscera are renpved at this
poi nt.

b) The tail is then severed at the base of the caudal peduncle, and the
dorsal fins are trinmmed if the fish is to be fed into a filleting
machi ne

c) The fillets are renoved by |ongitudinal cuts al ong the backbone.

These types of fillets are not trimred or cleaned further.

Deribbed Fillet Wth Skin On

The processing for these fillets is identical to the sequence |isted
above, but involves one extra step. After the three cuts renoving head,
tail, and the fillets from the backbone, a fourth cut then severs the forward

ventral portion containing the ribbed section. As processing is done very



rapidly, no attenpt is nmade to preserve the neat between the rib bones and

skin; the whole section is renpved

Skinless Fillet Wth Ribs
Skinless fillets are produced exclusively with the aid of specially
desi gned nachinery. Processing is as follows:
a) The fish is headed, either by a heading nachine or an exposed saw
bl ade, posterior to the pectoral girdle.. This renmoves the gills, the
pelvic fins and the pectoral fins as well.
b) The headed fish are loaded into a fillet nachine, which produces two
fillets and discards the backbone and viscera
c) The fillets fall into a skinning machine that renoves the skin and
sone flesh.
d) The skinless fillet, with ribbed section intact, is trimred slightly

by hand to renove any renaining skin.

Deri bbed, Skinless Fillet

The procedure for making deribbed, skinless fillets is the same as for
skinless fillets with ribs. During trinmng, though, the ribbed section is
cut away fromthe fillet. There is no attenpt made to preserve flesh between
and around the ribs.

Two ot her commonly produced fish products (fish meal and surim) were not
included in this study. Fish neal is generally produced fromthe renains of
the target species after processing or fromany niscellaneous by-catch
occurring in amunts too small to warrant individual processing. Therefore
percent recovery of fish meal is generally given in terms of percent of the
entire haul. Surim (a minced fish product) is generally produced as a

single amount of product from a large nunber of fish. It would be possible
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to follow a group of fish through the entire processing procedure and thus
determ ne product recovery percentages as we have done for these other
species. However, this would cause a conplete factory shutdown while these
sanples were being processed, and we did not feel that such a step was
warranted. During the course of this study, however, one U S. observer did
nmonitor surim production of walleye pollock and reported a daily average of
22.2% product recovery (Hilderbrand 1986).

In order to provide a nmeasure of precision, the product recovery tables
i nclude the standard error of the nmean (sx) (also called the standard
deviation of the sanple nean). These tables also provide the 95% and 99%
upper confidence limts (95% C.L. = t(1,0.05)n.sx, 99% C.L. = t(l 0.01)n .sx
(Zar 1974)). Use of excessively high recovery rates give |ow catch estimtes
and Wi Il result in the underreporting (underlogging) of the catch. Though
accurate reporting of the catch is desired, interest is much higher in
determ ning occurrences of underlogging than in determ ning occurrences of
overlogging. Therefore, a one-tailed distribution was used to calculate a
reasonabl e upper limt for each species and product. As a result, we can say
that 95% of the tine, the true product recovery rate will be less than or
equal to the value of the 95% upper confidence limt; 99%of the time, the
true product recovery rate will be less than or equal to the value of the 99%
upper confidence limt. This is not to say that a vessel's product recovery
per cent age cannot be higher than the upper confidence limts listed in the
tables. Even using the 99% upper confidence linit, 1% of the tine (one out
of every hundred sanples), we would expect to find a product recovery

percentage which exceeded the upper confidence limt.



RESULTS

Product recovery data were collected aboard seven different classes of
vessels (Table 1) in 12 International North Pacific Fisheries Conmi ssion
(INPFC) areas (Fig. 4). Of the Wshington-Oregon-California (WOC) coast,

U S. observers collected product recovery data on Pacific whiting only. Of
the Al askan coast, U S. observers collected product recovery data for 15

di fferenct species and nine different product forns.

Washi ngt on- Oregon-Cal i fornia Product Recovery Rates

Processing of Pacific Witing

Tabl e 2 shows the product recovery values for headed and gutted Pacific
whiting. Data for this species were collected primarily aboard joint venture
not herships (a fishing operation whereby U S. vessels catch the fish and
deliver the entire codend of a net to a foreign vessel for processing). US
fisheries observers stationed aboard the foreign vessels obtained data from
2,155 sanples of 20 fish each. Data (42 sanples) were also collected aboard
one large freezer trawer fromthe foreign fishery. The average fork length
of each sanple (average sanple length) ranged from35.2 cmto 53.0 cm
Product recovery rate (PRR) val ues ranged between 42.9% and 83.3% with a
mean of 52,5% for the one |arge freezer traw er and 61. 7% for joint venture
mot her shi ps.

Table 3 gives the product recovery results for skinless fillets with the
ri bbed section included. These results came from the third quarter and
though primarily fromlarge freezer traw ers (343 sanples of fish), also
included a small anount of data (12 sanples) from joint venture operations.

The average sample length ranged from 40.2 cmto 50.1 cm  The PRR values for
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each sanple were from 29.1% to 41.2% with a mean of 35.4%for large freezer
trawmers and 34.2% for joint venture notherships.

Product recovery rates were al so obtained for deribbed skinless fillets
(Table 4). Data were collected aboard |arge freezer trawers during the third
and fourth quarters (326 sanples) and aboard joint venture notherships during
the second and third quarters (171 sanples). The average sanple |engths were
grouped between 39.2 cmand 48.4 cm- The PRR val ues for each sanple ranged
from?24.8%to 38.5% with a nmean of 31.5% for large freezer traw ers and

32.7% for joint venture notherships.

Bering Sea/Aleutian and Qulf of Al aska Product Recovery Rates
In the Bering Sea (including the Aleutian Islands) and the Gulf of Al aska
regi ons, observers. collected product recovery data for walleye pollock (Tables
5-9), Pacific cod (Tables'10-141, sablefish (Tables 15-161, Atka mackerel

(Pleurogranmus nonopterygius) (Table 17), Geenland turbot (Table 181,

yellowfin sole (Tabl es 19-201, Alaska plaice (Pleuronectes quadrituberculatus)

(Table 211, arrowtooth flounder (Table 221, flathead sol e (Hi ppogl ossoi des

el assodon) (Table 23), rock sole (Lepidopsetta bilineata) (Table 24),

shortspi ne thornyhead (Sebastol obus al ascanus) (Table 251, Pacific ocean

perch (Sebastes alutus) (Table 26), northern rockfish (S. polyspinis)

(Table 271, and shortraker rockfish (S. borealis) (Table 28).

Processi ng of Walleye Pollock

The product recovery results for headed and gutted wal | eye pollock are
presented in Table 5. Recovery data in the Bering Sea were recorded aboard
smal | stern traw ers (921 sanples of 20 fish each), large freezer trawmers
(65 sanples), and longliners (21 sanples). The average fork I ength of the

sanples ranged from 33.5 cmto 62.4 cm  Sanple PRR values fell between 38.3%
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and 78.7% wth a nean of 55.4%for snmall stern trawlers, 47.2%for |arge
freezer trawlers, and 56.0% for longliners. In the Qulf of Alaska, data came
from small stern trawers (77 sanples of fish), large freezer trawers (62
sanmples), and joint venture notherships (162 sanples). Average sanple
lengths were from36.0 cmto 54.5 cm  Sanple PRR values ranged from46.7%to
76.9%wi th a mean of 62.0%for small stern trawers, 62.0%for large freezer
trawers, and 61.1% for joint venture notherships.

Product recovery results for fillets with skin on and the ribbed section
included are listed in Table 6. In the Bering Sea, these data were collected
aboard surim notherships (136 sanples of fish) and small stern trawers (275
sanples). The, average sanple lengths were in a size range between 43.0 cm and
64.1 cm The PRR values were from29.6%to 50.0% with a mean of 44.2%f or
surim motherships and 36.4% for small stern trawers. Recovery rates in the
Qul f of Alaska were only collected aboard small stern traw ers (>327 sanpl es).
Average fork length for each sample fell between 36.8 cmand 50.4 cm T h e
PRR val ues for the sanples ranged from 32.9% to 51.9%, with a nean of 43.1%

Product recovery data for skinless fillets with the ribbed section
included were collected in the Bering Sea aboard |arge freezer traw ers (80
sanpl es of fish) and joint venture notherships (123 sanples) (Table 7). The
average size of each sanple of fish ranged from41.2 cmto 60.7 cm The PRR
val ues for the sanples ranged from19.1%to 35.1% with a nean of 27.5%for
large freezer trawlers and 28.5% for joint venture notherships, In the GQlf
of Alaska, these data came from joint venture operations (48 sanples). The
average fork lengths were bunched between 44.3 cmand 51.3 cm  The PRR
val ues for the sanples ranged from20.6%to 36.3%with a nmean of 30.3%

Tabl e 8 shows the product recovery results for deribbed walleye pollock

fillets with skin on. In the Bering Sea, these data were collected aboard
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surim notherships (95 sanples of fish), and one small stern traw er

(6 sanples). The average fork length of each sanple ranged from43.6 cmto
63.5 cm  The PRR values of the sanples ranged from28.3%to 47.7% wth a nean
of 38.7% for surim notherships and 32.0% for the small stern trawer. In

the Qulf of Alaska, these data canme from one small stern trawer (6 sanples)
and large freezer trawers (24 sanples). Average sanple |engths were grouped
between 43.1 cm and 50.0 cm The PRR val ues were also in a narrow range, from
35.1% to 43.3%, with a nean of 39.5% for the small stern trawer, and 38.8% for
large freezer traw ers.

Product recovery results for deribbed skinless fillets (Table 9) were
collected in the Bering Sea aboard |large freezer traw ers (212 sanples of fish)
and joint venture notherships (119 sanmples). The average fork |ength of each
sample of fish ranged from 40.5 cmto 52.9 cm  The PRR val ues of the sanples
were from 16.1% to 37.9% wth a nmean of 25.8% for large freezer traw ers and
25.3% for joint venture notherships. In the Gulf of Alaska, data were only
collected aboard joint venture notherships (36 sanples). Average sanple
| engths were tightly bunched between 44.4 cm and 48.5 cm  The sanples had

PRR values within a narrow range of 18.7%to 24.7% wth a mean of 22.1%

Processing of Pacific Cod

Pacific cod are typically processed using the headed and gutted procedure
decribed in the Methods section. Recovery rates for this product (Table 10)
were obtained in the Bering Sea aboard surim notherships (114 sanples of 10
fish each), small stern trawers (799 sanples), large surim trawers (91
sanpl es), longliners (706 sanples), and joint venture notherships (237
sanpl es). Average sanmple length ranged from 36.5 cmto 92.7 cm  The PRR
val ues of the sanples ranged from 36.2%to 68.8% w th a nean of 48.7%for

surim nmotherships, 51.4%for small stern trawlers, 50.6% for large surim
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traw ers, 51.8% for longliners, and 48.7% for joint venture notherships. In
the Gulf of Alaska, these data came from small stern twawes (41 Sanples),
large freezer trawers (134 sanples), longliners (1,533 sanples), and one
joint venture nothership (5 sanples). The average fork I ength of each sanple
was between 40.4 cmand 85.1 cm  The PRR values ranged from 34.5% to 73.6%
with a nean of 50.9%for snmall stern traw ers, 55.2%for |arge freezer

traw ers, 51.9% for longliners, and 48.8% for the joint venture nothership.

A small anount of Pacific cod are headed and gutted with the pectoral
girdle included. Recovery results for this product are presented in Table 11.
Al'l the data were collected aboard | arge surimi trawlers (67 sanples) in the
Bering Sea. Average sanple length ranged from 62.6 cmto 80.0 cm The PRR
values of the sanples ranged from 46. 7% to 61.0% wth a nmean of 54.6%

Product recovery data for headed, gutted, and tailed Pacific cod are
given in Table 12. These data, collected only in the Bering Sea, were
obtai ned aboard snmall stern trawl ers (24 sanples of fish) and joint venture
mot herships (153 sanples). Sanples of this unusual product (only produced
fromvery large fish) had average fork lengths ranging fromb55.6 cmto
82.2 cm  The PRR val ues of the sanples were between 44.7% and 64.6% with a
mean of 53.8% for small stern trawers and 53.4%for joint venture notherships.

Cccasionally, Pacific cod are filleted instead of headed and gutted.
Tables 13 and 14 present product recovery data for two types of fillet
products.. Table 13 presents the product recovery results for fillets with
skin on and the ribbed section included. These data were collected in the
Bering Sea aboard surim notherships (72 sanples of fish), small stern
trawmers (52 sanples), large surim trawers (13 sanples), and joint venture'
nmot herships (36 sanples). The average fork |ength of each sanple ranged from

64.1 cmto 92.3 cm  The sanples had PRR values ranging from 22.2% to 44.4%
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with a mean of 34.6% for surim notherships, 35.8%for small stern traw ers,
39.8% for large surim trawers, and 28.4% for joint venture notherships.
Product recovery results for deribbed Pacific cod fillets with skin on
(Table 14) were collected only aboard surinm nmotherships in the 'Bering Sea (93
sanples). The average fork length of each sanple ranged from58.4 cmto

73.1 cm The PRR val ues ranged from 31.6%to 44.8% wth a mean of 38.4%

Processing of Sabl efish

Table 15 lists the product recovery results for headed and gutted sabl efish.
In the Bering Sea, these data were collected primarily aboard |ongline vessels
(364 samples of 10 fish each), with sone data conming fromsnall stern trawers
(22 sanples) and one joint venture operation (8 sanples). The average sanple
| engths were between 51.6 cmand 75.3 cm  The PRR val ues of the sanples fell
bet ween 55.2% and 73.8% with a nean of 65.2% for small stern trawl ers, 65.7%
for longliners, and 60.5% for the joint venture nothership. In the Gul f of
Al aska, these data were also collected prinarily aboard |ongliners (233
sanples), with a small anount of data froma small stern trawler (5 sanples)
and a joint venture mothership (6 sanples). The average fork |lengths of the
samples fell between 42.7 cmand 79.9 cm  The PRR val ues ranged from55.0%to
79.5% with a mean of 62.6%for the small stern trawer, 68.0%for |ongliners,
and 70.1% for the joint venture nothership.

Product recovery data for headed and gutted femal e sabl efish including
roe (Table 16) were only collected aboard |ongline vessels. In the Bering Sea
(22 sanples of fish), average fork length of each sanple was between 57.2 cm
and 68.9 cm  The PRR values for the sanples ranged from65.5%to 72.8% wth
a mean of 69.9% In the Gulf of Al aska (21 sanples), the average sanple
length ranged from49.2 cmto 66.1 cm  The PRR val ues ranged from 62.3%to

78.8% with a nean of 69.4%
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Processing of Atka Mackerel

Atka nmackerel are processed using the headed and gutted procedure
described in the Methods section. In the Bering Sea, product recovery data
for this product (Table 17) were only obtained aboard joint venture notherships
(312 sanples of 20 fish each). The average fork lengths of each sanple were
grouped between 30.4 cm and 41.9 cm  These sanples had PRR val ues ranging from
50.8%to 68.4% with a nmean of 61.1% A snall anount of data (15 sanples) was
collected in the Gulf of Alaska aboard small stern traw ers. Average sanple
| engths were tightly bunched between 42.5 cm and 44.5 cm  The PRR val ues

ranged from 61.0% to 71.1% with a nean of 65.2%

Processing of Geenland Turbot
The procedure used to process Greenland turbot results in a headed and

gutted fish with the tail renoved. Recovery results for this product (Table
18) were only collected by US.. fisheries observers in the Bering Sea. Data
were obtained prinmarily aboard small stern trawlers (4,188 sanples of 10 fish
each), but were also obtained aboard |ongline vessels (165 sanples). The
average fork length (same as total length for flatfish) of each sanple ranged
from36.8 cmto 91.6 cm The PRR values of the sanples ranged from44.2%to

89.9% with a nmean of 65.2% for small stern trawlers and 62.2% for |ongliners.

Processing of Yellowfin Sole

Table 19 lists the product recovery results for headed and gutted
yellowfin sole. These data were all collected in the Bering Sea aboard smal |
stern trawers (54 sanples of 20 fish each), large freezer tramers (71
sanples), and joint venture nmotherships (350 sanples). The average sanple

length ranged from 25.9 cmto 35.6 cm  Sanple PRR values ranged from42.9%to
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82.5% wth a nean of 65.1% for small stern trawers, 64.7%for |arge freezer
trawers, and 63.8% for joint venture notherships.

Product recovery results for yellowfin sole kirim are given in Table 20.
These data were collected only in the Bering Sea, but were collected aboard
freezer notherships (341 sanples), small stern trawers (661 sanples), large
freezer trawers (130 sanples), and joint venture notherships (36 sanples).
The average | ength of each sanple fell between 24.5 cmand 33.6 cm  The PRR
val ues for the sanples ranged from28.9%to 67.3% wth a nean of 51.1%for
freezer notherships, 46.2%for snall stern trawers, 46.9%for |arge freezer

trawers, and 49.2% for joint venture notherships.

Processing of Al aska Plaice

Product recovery results for headed and gutted Al aska plaice (Table 21)
were only collected in the Bering Sea aboard small stern traw ers (189 sanples
of 20 fish each). Average sanple lengths were between 32.7 cm and 51.9 cm

The sanple's PRR val ues ranged from56.7%to 84.8% wth a mean of 70.2%

Processing of Arrowtooth Flounder

The normal nethod of processing arrowtooth flounder yields a headed,
gutted, and tailed product. Recovery data for this product are shown in Table
22.  In the Bering Sea, a small anpunt of data were collected aboard one smal |
stern trawer (6 sanples of 20 fish each). Average fish length for each
sample was between 43.3 cmand 46.2 cm The PRR values of the sanples fell
between 67.4% and 70.6% wth a nean of 69.7% In the @ulf of Al aska, all of
the data were collected aboard small stern traw ers (41 sanples). The average
| ength of each sanple ranged from51.3 cmto 68.7 cm  The PRR values of the

sanples ranged from 53.1% to 69.8% with a nmean of 61.1%
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Processing of Flathead Sol e

Table 23 lists the product recovery results for headed and gutted
flathead sole. Al of the data cane fromsnall stern trawers (10 sanpl es of
20 fish each) and large surim trawers (35 sanples) fishing in the Bering Sea.
The average |ength of the sanmples ranged from27.4 cmto 36.6 cm The PRR
values ranged from 64.2% to 73.7% W th a mean of 68.9% for small stern

tramers and 68.3% for large surim trawers.

Processing of Rock Sole

Product recovery results for headed and gutted rock sole (Table 24) were
all collected in the Bering Sea aboard small stern trawl ers (47 sanples of 20
fish each) and joint venture notherships (114 sanples). Average sanple length
ranged from 21.0 cmto 40.7 cm The PRR values of the sanples ranged from 51. 5%
to 80.7% with a mean of 66.9% for snall stern trawlers and 63.9%for joint

venture notherships.

Processi ng of Shortspine Thornyhead

Table. 25 lists the product recovery results for headed and gutted
shortspine thornyhead. In the Bering Sea, only 5 sanples of 20 fish each
were collected aboard a small stern trawer. The average fork length of the
sanpl es ranged from 32.3 cmto 44.3 cm  The PRR values of the sanples ranged
from44.9%to 48.9% wth a nean of 46.6% In the Gulf of A aska, data were
coll ected aboard small stern trawers (40 sanples). Average sanple |engths
were bunched between 24.9 cm and 32.7 cm  The PRR val ues ranged from 41. 9%

to 58.8% with a nean of 46.9%

Processing of Pacific Qcean Perch
Product recovery results for headed and gutted Pacific ocean perch are

detailed in Table 26. In the Bering Sea, 6 sanples of 20 fish each were
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collected aboard a large surini trawer. The average fish size of each
sample ranged from 37.2 cmto 40.1 cm  The PRR val ues of the sanples were
between 54.1% and 57.5% w th a nean of 55.7% In the @Qulf of Alaska, data
were collected aboard large freezer trawlers (24 sanples). Average fish size
was between 25.2 cmand 35.9 cm  The PRR values ranged from 54.5% to 61.1%,

with a nean of 58. 1%

Processing of Northern Rockfish

Product recovery information for headed and gutted northern rockfish
(Table 27) were collected only in the Gulf of Al aska aboard one small stern
tramer (6 sanples of 20 fish each) and large freezer trawlers (32 sanples).
The average sanple length ranged from28.2 cmto 48.5 cn. The sanple's PRR
val ues were between 48.5% and 63.3% wth a nean of 57.6% for the small stern

trawm er and 55.2% for large freezer traw ers.

Processing of Shortraker Rockfish

Table 28 lists the product recovery results for headed and gutted
shortraker rockfish. Data for this species and product were only collected
in the Gulf of Al aska aboard small stern trawlers (76 sanples of 20 fish each).
Average fish lengths for the sanples were from44.7 cm to 72.3 cm The PRR

val ues of each sanple ranged from41l.3%to 62.1% with a nean of 53.2%

Product Recovery Analyses
W exami ned the hypothesis that the product recovery percentage of a
speci es varies With the fork length of the fish. Numerous tests regressing
average |length of sanple versus product recovery percentage proved incon-
clusive for all species. However, regression analysis results (not presented

here) and the graphs of two of the products, headed and gutted Pacific cod
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(Fig. 5) and headed, gutted, and tailed Geenland turbot (Fig. 61, indicate

that even though product recovery percentage is not significantly correl ated
to length, in sone cases, the two factors may be I|inked. In both cases, the
| arger fish appear to have |ower product recovery percentages than smaller

fish of the same species.
DI SCUSSI ON

This study was undertaken to determ ne product recovery rates and the
anount of variability of the primary products and species utilized by the
foreign and joint venture fishing fleets in the U S. EEZ in the Northeast
Pacific Ccean and eastern Bering Sea. The hypothesis that product recovery
percentage is correlated to size of the fish was tested.

Product recovery guidelines (tables) have been devel oped for 15 species
and 9 different product forns. In conpiling these product recovery tables
and determining the reporting breakdowns, we have assumed that the variability
in product recovery fromday to day and vessel to vessel is not dependent.
upon nationality. If this is true, then for a given product on a sinmilar
si zed vessel, the production procedure should not be a significant factor in
accounting for the differences between product recovery percentages. In
general, the results show that for a given species and product, there is
little difference in product recovery rates between area, tine of year, and
vessel class, but Table 2 presents evidence that this may not always be the
case. This table shows that headed and gutted Pacific whiting has an average
product recovery percentage of 52.462%for large freezer trawlers and 61.682%
for joint venture notherships. For this product, the large freezer trawer
data came fromone nationality while almost all of the joint venture data

were col | ected aboard vessels of a different nationality. The only joint
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venture data collected aboard the first nation's vessels cane froma single
vessel fishing in areas 67 and 71, and had an average product recovery value
of 54.661% and 54.236% respectively. This suggests that for some product-
types, there could possibly be slight product differences between nation-
alities. This possibility of product difference points out one of the dangers
of using these tables as the only neans of determ ning whether or not a
vessel is accurately logging the catch of a particular species. If one of
the vessels fishing joint venture had been operating independently and had
reported 61.682% as their product recovery percentage, this would have
exceeded even the 99% upper confidence linit and woul d have appeared to be a
case of underlogging. Though this exanple would certainly warrant further
investigation of the vessel's operations, it should not necessarily be
regarded as underlogging nerely because it exceeded the 99% upper confidence
limt. Another factor to consider is that even when using the 99% upper
"confidence limt, 1% of the time (one out of every hundred sanples) we would
expect to find a vessel whose product recovery percentage exceeded the upper
confidence limt. These tables are being provided nmerely as a guide to
assist in determining questionable |evels of product recovery, thereby
pointing out that a nore detailed analysis of the catches in question may be
war r ant ed.

A secondary part of this study exami ned the possibility that the product
recovery percentage of a species mght vary with size, the size conponent
being length of fish. Figures 5 and 6 give some support to this hypothesis
but tests regressing average |ength of sanple versus product recovery
percentage proved inconclusive for all species. However, a large amount of
variability exists between individual vessels and between day to day processing

operations, and this variability could have masked any correl ations that may
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exi st between size and percent recovery. This study required random sel ection
of the fish used in each group; perhaps a study whereby the fish are first
separated into 5 or 10 cm length intervals prior to sanple selection m ght
help to resolve this issue.

As nentioned previously, the results show that for npst every species and
product, there is little difference in product recovery rates between area,
time of year, and vessel class. Several tables, however, have questionable
results, and these require further discussion.

Table 7 presents the product recovery results for skinless walleye pollock
fillets with the ribbed section included, while Table 8 presents the results
for deribbed walleye pollock with the skin on. [Intuitively, one would assume
that the PRR values in Table 7 should be larger than the values in Table 8.
Rermoval of the skin should not reduce the product weight as nmuch as the
removal of the ribbed section. This would be true in a manual operation,
where very little flesh is renoved with the skin. In mass production,
however, #is operation is performed by nachine where the reverse is true.
Wien using a machine to renmove the skin, a fair amount of flesh is renoved
with the skin, thus reducing the rate of recovery.

Tables 13 and 14 point out the variabilities present in the product
recovery values, and al so show why the upper confidence limts have been
included. Pacific cod fillets are not usually the primary product of a
foreign vessel and so they present a twofold sanpling problem  First, not
much data are available. Wen data are sparse, variablity in the results can
lead to a large standard error and high values for the upper confidence
limts. The seeming disparity between two nmeans nay be | essened when | ooked
at in conjunction with the upper confidence limts.. Second, the observer may

not be famliar with the type of product and nay nisidentify it. Wile the
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observer should certainly be able to distinguish between a skinless and a
skin included fillet, it is not always as easy to realize that the ribbed
section is being removed or that it is being retained. Furthernore, the
results in Table 14 were all |abelled deribbed fillets with skin on", and
this product was confirmed by the acconmpanyi ng product code provided by the
observers. The data shown in Table 13 were nerely |abelled Pacific cod
fillets and only the product code identified these as being "skin on fillets,
ri bbed section included-"

In addition to presenting product recovery infornation by area, tine of
year, and vessel type, Tables 2-28 also present recovery informtion by vesse
type and region.. Because the variations of PRR between areas and time of
year appear to be mininal for all products and species, we feel that the rates
cal cul ated by vessel type and region only can be used as standard product
recovery rates. This will provide the benefit of ease of use, with only a
very slight decrease in accuracy.

Further work in the area of product recovery rates should focus on
reduci ng sources of error and collecting data on secondary products and
species. W would suggest enhanced training of observers in the ident-
ification of product-types (especially the four types of fillets). It
was not always clear that the observer knew which product-type was being
produced. Predeternination of species and product should be nmade wherever
possible. This would allow for specific training in what to look for in
collecting the data. This would also allow us to acquire product recovery
i nfornmati on on species of interest that may only infrequently be the target
species. Further research in the area of product recovery rates should al so
focus on: 1) the issue of whether fish size does in fact significantly

influence the product recovery percentage, 2) the extent that nationality of
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the processing vessel affects the product recovery rate, and 3) whether there
are differences in the finished product between vessels, vessel types, or

nationalities that may affect product recovery percentages.
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Product Recovery Form

Cruise No. ‘ Date (YrMoDy)
Vessel Code ) " Set or Haul No.
Species Code : Spécies Name
Product Code : ' Product Name

Processing Code.

Total
Avg Total Product
: Length WE Wt Recovery
Group Lengths (cm) (0.1 cm) (0.1 kg) (0.1 kg) VA

l
2
3
4
5
6
7
8

Figure 1 .--Product recovery formused by US fisheries scientists.
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b. Headed and gutted; tail removed.

c. Headed and gutted. Pectoral girdle included.

Figure 2. Headed and gutted-type products.
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p———75-85 mm ———]

e. Kirimi

Figure 2. Continued.
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a. Fillet with ribbed section intact and skin on,

d. Deribbed, skinless fillet.

Figure 3. Filleted products.
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Table 1 .--Definition of foreign vessel classes used by U 'S. observer programin
the Bering Sea/ Al eutians and North Pacific groundfish fishery.

Vessel class Abbrevi ation Definition

Mot hership - Surim SMVB Mot hership fleets with capacity to
produce surim (a nminced fish product),
frozen products, and neal.

Mot hership - Freezer FMS Mot hership fleets with the capacity to
produce frozen products and/or neal.

Mot hership - Joint Venture JVM Mot hership fleets where the catcher
boat fleet is conposed of U S trawers
and the nothership is of foreign
registry. Fish caught are defined as
U.S. landings.

Small Stern Traw er SST I ndependent stern traw ers | ess than
1,500 gross registered tons (GRT).

Large Freezer Traw er LFT | ndependent stern trawler 1,500 GRT
or greater, with capacity to produce
frozen products and/or neal.

Large Surim Traw er LST I ndependent stern trawl er 1,500 GRT
or greater, wth capacity to produce
surim, frozen products, and neal.

Longl i ner LL | ndependent vessels fishing with
baited |ongline gear.




Tabl e 2.--Product recovery values for headed and gutted Pacific whiting.

. Product recovery upper
Vessel INPFC No. of Size range {cm) Product recovery % Standard confidence limits

class area Season samples Min  Max Mean Min Max Mean error 95% 99%
LFT 7 1 -
2 -=-
3 42 41.7 44.3 43.017 48.1 57.4 52.462 2.296 56.324 58.014
4 —_
JVM 67 1 ——-
2 42 43.3 52.5 47.643 55.4 67.7 64,000 2.549 68.287 70.163
3 306 37.6 53.0 44.768 52.2 79.6 62.853 4.786 70.750 74.004
4 o .
JVM " 1 -—- .
‘ 2 769 35.2 52.1 41.648 42.9 77.8 62,641 4,137 69.467 72.280
3 875 36.8 52,5 42.793 48.0 83.3 60.570 4,552 68.080 71.175
4 24 42.2 49.1 44.925 48.1 66.1 58.038 6.371 68.939 73,915
JVM 72 1 -—-
2 26 38.0 47.4 41.777 57.6 68.8 62.408 = 2,531 66.726 68.682
3 93 39.7 42.7 40.824 51.3 6.7 59.860 3.997 66,501 69.323
4 o .
JVM 73 1 -—=
2 20 .
3 - 40.6 48.3 43.810 52.2 69.0 62.535 4,204 69.787 73.163
4 -
JVM WOoC - 1 - ‘
2 857 35.2 52,5 41.996 42,9 77.8 62,698 4.041 69.366 72,115
3 1,274 36.8 53.0 43,124 48.0 83.3 61,066 4.681 68.790 71.973
4 24 42,2 49.1 44.925 48.1 66,1 58,038 6.371 68.939 73.915
JvM WoC all 2,155 35.2 53,0 42.695 42.9 83.3 61.682 4.545 69.180 72,271

153

INPFC = International North Pacific Fisheries Commission WOC = Washingt pn-Qggon-CaI ifornia
LFT = Large freezer trawer JVM = Mot hership-joint venture



Table 3.--Product recovery values for Pacific whiting skinless fillets with the ribbed section included.
Product recovery upper
Vessel INPFC No. of Size range (cm) Product recovery % Standard confidence limits
class area Season samples Min Max Mean Min Max Mean error 95% 99%
LFT 71 1 -—
2 _———
3 267 40.2 50.1 43.463 .30.0 41,2 35.436 2,033 38,791 40.174
4 -
LFT 72 1 -——
2 .~
3 76 41,0 44.1 42,655 29.1 40.0 35.474 1.703 38.309 39.520
LFT WOC 1 -—
2 —_—
3 343 40.2 50.1 43,284 29.1 41,2 35.444 1.963 38.683 40.017
4 _—
JVM n 1 —-—
2 -—- 0
3 12 42,6 43,9 43,275 31.9 37.2 34.200 1.737 37.295 38.857
4 _—
INPFC = International North Pacific Fisheries Commission
LFT = Large freezer trawler '
WOoC = Washington-Oregon-California
JVM = Mothership-joint venture

9¢



Table 4.--Product recovery values for deribbed Pacific whiting skinless fillets.

Product recovery upper

Vessel INPFC No. of Size range (cm) Product recovery % Standard confidence limits
class area Season samples Min Max Mean Min Max Mean error : 95% 99%
LFT 71 1 -
2 —_—
3 165 39,5 47.8 42,843 25,2 37.6 31.219 2.060 34.626 36.058
4 113 41,4 45.6 43.400 24.8 38.5 32.0%17 2.490 36.147 37.893
LFT 72 1 —-—
2 JE—
3 48 39.2 44.1 41,373 28.3 34.0 31.435 1.590 34.101 35.264
4 —_—
LFT ' WOC 1 -
2 —
3 213 39.2 47.8 42,512 25,2 37.6 31.268 1.962 34,510 35.867
4 113 41,4 45.6 43.400 24.8 38.5 32.017 2.490 36.147 37.893
LFT WoC ALL 326 39.2 47.8 42.820 24,8 38.5 31.527 2,185 35,133 36.619
JVM 67 1 -—
2 -—
3 18 43.6 47.2 45.711 32.6 37.6 35.094 1.500 37,695 38,922
4 -_—
JVM 71 1 —-—-
2 34 41.8 47.4 42.988 29.0 34.4 31.779 1.476 34,275 35.382
3 89 41.8 48.4 44.754 26.4 3g.0 33.075 2.373 37.038 38.695
4 -
JVM 72 1 —_———
2 -—
3 30 40.4 44.1 42,177 26.9 34.9 31.270 2.054 34,756 36.317
4 -
JVM WQoC 1 ———
2 34 41.8 47.4 42.988 29,0 34.4 31,779 1.476 34,275 35.382
3 137 40.4 48.4 44.315 26.4 38.0 32.945 2.463 - 37.024 38.742
4 _ .
JVM WOC All 171 40.4 48.4 44,051 26.4 38.0 32.713 2,344 36,590 38.217
INPFC = International North Pacific Fisheries Conmm ssion woc = Washi ngt on- Or egon- Cal i f or ni a

LFT = Large freezer trawer JVM = Mot hership-joint venture

LE



Tabl e 5. --Product

recovery values for

headed and gutted walleye poll ock,

Product recovery upper

Vessel INPFC No. of Size range (cm) Product recovery % Standard confidence limits
class area Season samples Min Max Mean Min Max Mean error 95% 99%
SST 52 1 244 43.0 48.9 45.835 43,0 64.3 53,308 3.848 59.657 62.274
2 55 33.5 50.0 41.3N 43.3 78.7 61,036 6.540 71.981 76.706
3 33 36.0 49.9 43.455 53.3 62.5 57.879 2.219 61.634 63.304
4 125 35,7 46.5 42.590 47.6 68.5 57.642 3.903 64.109 66,841
SST 54 1 445 42.2 49.9 45,635 42,6 68.5 54.812 4,135 61.634 64.446
2 7 35.2 37.3 36.057 59.7 62.9 60.800 1.077 62,841 64.029
3 12 35.3 40.9 38.575 61.3 65.2 62,492 1.133 64.511 65,530
4 -
SST BSA 1 689 42.2 49.9 45,706 42,6 68.5 54,279 4,097 61,038 63.824
2 62 33.5 50.0 40.77 43.3 78.7 61.010 6.163 71.302 75.727
3 45 35.3 49.9 42.153 53.3 65.2 59.109 2,856 63.904 65.998
4 125 35.7 46.5 42.590 47.6 68.5 57.642 3.903 64.109 66.841
SST BSA All 921 33.5 50.0 44,777 42,6 78.7 55.425 4,683 63.151 66,336
LFT 51 1 21 40.6 43.1 41,943 38.3 46.7 43,100 2,700 47,747 49,899
2 ———
3 ———
4 30 42.5 48.4 45.577 47,7 54.4 51.077 1.762 54,067 55.406
LFT 52 1 7 40.6 42.6 41,457 44.0 48.1 45,929 1.426 48.631 50,204
2 - ——
3 -
4 _—
LFT 54 1 -
2 ——
3 — -
4 7 43.3 45.5 44.543. 41.4 47.9 44.614 2.092 48.578 50.886
LFT BSA 1 28 40,6 43.1 41,821 38,3 48.1 43.807 2,722 48.437 50.522
2 -
3 —_—
4 37 42,5 48.4 45.381 41,4 54.4 49.854 3.133 55.139 57.470

8€



Table 5.-~Continued.

Product recovery upper

Vessel INPFC , No. of Size range (cm) Product recovery % Standard confidence limits
class area Season samples Min Max Mean Min Max Mean error 95% 99%
LFT BSA All 65 40.6 48.4 43,848 38.3 54.4 47.249 4.213 54.278 57.297
. .
LL 52 1 —-——
2 -
3 R
4 21 53.3 62.4 58,190 52.3 59.2 55.957 1.907 59.239 60,759
SST . o6l 1 -
) , ) o
3 14 38.6 45.2 43.150 65.6 75.8 68.921 2.879 73.991 76.475
4 Y
SST 62 1 -—
2 5 44,0 46.4 45,520 56.9 60.0 58.180 1.344 60.888 62.703
3 26 38.4 45.2 42,615 - 52,2 71.4 63,158 4,791 C71.331 75,035
4 -
SST 63 1 -—-
2 —
3 32 41,1 48.9 44.763 52.9 65.4 58.584 2.808 63.441 65.561
4 . :
SST GOA 1 —-——
2 5 44.0 46,4 45.520 . 56.9 60.0 58.180 1.344 60,888 62,703
3 72 38.4 48.9 43.674 52,2 75.8 62,290 5.277 71.081 74.844
4 —_—

SST GOA All 77 38,4 48,9 43.794 52.2 75.8 62.023 5.211 70.699 74.402

6€



Table 5.--Continued.

Product recovery upper

(0}74

Vessel INPFC No. of Size range (cm) Product recovery % Standard confidence limits
class area Season samples Min Max Mean¢ Min Max Mean error 95% 99%
LFT 61 1 -—-
2 —
3 14 44,2 46.1 45.421 60,3 63.2 62.179 0,691 63.396 63.992
4 ———
LFT 63 1 -
2 ——
3 48 36,0 47.6 41,398 56.9 65.6 61.996 2,048 65.430 66.926
4 - -
LFT GOA 1 -
2 - —
3 62 36.0 47.6 42.306 56.9 65.6 62,037 1.828 65,090 66,402
4 ——
JVM 62 1 6 41.8 44.4 42,617 55,2 66.7 61.550 4,652 70.589 76.171
2 L .
3 -
4 —
JVM 63 1 90 3g.3 52,8 43,937 46,7 76.9 59.743 5.811 69.401 73.503
2 24 45.1 50.0 47.817 62.8 67.7 65.038 1.285 67.237 68,240
3 6 45.4 47.4 46.400 62,5 67.1 64,233 1,874 67.874 70,038
4 36 45.6 54.5 49.744 60.3 67.5 63.850 1.590 66.534 67.720
JVM GOA 1 96 38.3 52f8 43,854 46,7 76.9 59,856 5.742 69,393 73.442
2 24 45.1 50.0 47.817 62.8 67.7 65,038 1.285 67,237 68,240
3 6 45.4 47.4 46.400 62,5 67.1 64.233 1.874° 67.874 70.038
4 36 45,6 54.5 49.744 60.3 67.5 63,850 1.590 66.534 67.720
JVM GOA All 162 38.3 54.5 44,730 46.7 76.9 61,052 5.489 70.131 73.951
I NPFC = International North Pacific Fisheries Conmn ssion JVM = Mot her shi p-joint venture
LFT = Large freezer traw er BSA = Bering Seal A eutian Islands
SST = small stern trawl er LL = Longli ner

GA = @l f of Al aska



Tabl e 6.--Product recovery values for walleye pollock fillets with skin on one side and the ribbed section

i ncl uded.
Product recovery upper
Vessel INPFC No. of Size range (cm) Product recovery % Standard confidence limits
class area Season samples Min Max Mean Min Max Mean error 95% 99%
SMS - 51 1 -—=
2 -—
3 112 53.1 63.6 57.449 33.7 49.1 44.214 2.430 48.244 49.949
4 24 48.5 57.7 53.113 40.0 50.0 44.288 2.487 48.543 50.486
'SMS 51 All 136 48.5 63.6 56.684 33.7 50.0 44.227 2.431 48.253 49.950
SST 51 1 -— _
2 12 48.7 64.1 59.492 30.7 38.2 35.192 2.445 39.549 41.747
3 —— . .
4 28 44.8 63.0 53.782 35.1 42.7 37.536 1.788 40.577 41.947
SsT | 52 1 35 43.8 46.8 45.523 31.3 40.3 35.471 1.906 38.692 40.118
2 -—- .
3 38 43.0 48.6 46.279 36.2 47.9 42,324 3.530 48.226 50.898
4 -_—
SST 54 1 156 .+ 43.1 47.7 45.069 29.6 41.5 34.903 2.203 38.548 40.081
2 _—
3 6 45.1 46.7 45.750 37.1 40.5 39.017 1.253 41.452 42.955
4 -
SST BSA 1 191 43.1 47.7 45.152 29.6 41.5 35.007 2.158 38.574 40.070
2 12 48.7 64.1 59.492 30.7 38.2 35.192 2.445 39.549 41.747
3 44 43.0 48.6 46.207 36.2 47.9 41.873 3.496 47.746 50.312
4 28 44.8 63.0 53.782 35.1 42.7 37.536 1.788 40.577 41.947

SST BSA all 275 43.0 64.1 46.825 29.6 47.9 36.371% 3.473 42.101 44.463

187



Tabl e 6. --Continued.

Product recovery upper

Vessel INPFC No. of Size range (cm) Product recovery % ~ Standard confidence limits
class area Season samples Min Max Mean Min Max Mean error 95% 99%
SST - 61 1 -——=
2 12 39.8 43,7 41,933 34,0 45.8 39,742 3.022 45.127 47.844
3 213 40.2 49.9 45,248 34,7 50.8 43,574 3.427 49,237 51.607
4 12 42.4 47.4 45.267 32.9 39.1 36.808 1.925 40.238 41,969
SST 62 1 -—
2 -
3 -
4 48 42,2 46.2 44.375 35,3 50.8 44,506 4,452 51.972 52,222
SST 63 1 —-—— :
2 24 36.8 43.7 39.887 35.8 50.0 41.579 3.758 48.009 50,944
3 18 39.9 50.4 45,317 38.2 51.9 41,939 3.425 47,878 50.680
4 —
© 88T GOA 1 -—=
2 36 36.8 43.7 40.569 34.0 50.0 40.967 3.595 47,035 49,717
3 231 39,9 50.4 45,254 34.7 51.9 43.447 3.447 49,141 51,522
4 60 42,2 47.7 44.553 32,9 50.8 42.967 5.111 51.506 55.182

SST GOA All - 327 36,8 50.4 44.609 32,9 51.9 43.086 3.884 49.495 52,136

INPFC = International North Pacific Fisheries Commission

SMS = Mothership-surimi

SST = Small stern trawler

BSA = Bering Sea/Aleutian Islands
GOA = Gulf of Alaska

[47%



Table 7.--Product recovery values for walleye pollock skinless fillets with the ribbed section included.

Product recovery upper

Vessel INPFC "No. of Size range (cm) Product recovery % Standard confidence limits
class area Season samples Min Max Mean Min Max Mean error ) 95% 99% "'
LFT 51 1 -
) 5 L
2 _—
4 74 41,2 47.8 45,118 22.6 32.4 27,515 2.235 31.239 32.830
"~ LFT 54 1 -—
2 _
3 _—
4 6 44.4 46.0 44,900 27.9 30.2 29.050 0.812 30.628 31.602
LFT BSA 1 —-—=
2 _—
) 3 - )
4 80 41,2 47.8 45.101 22.6 32.4 27.630 2,196 31.284 32.843
JVM 51 1 -
2 - .
3 87 43.4 60.7 48,871 19.1 35.1 28,932 3.274 34,375 36.690
4 36 43.7 50.6 47.425 23.1 31.7 27.308 2.103 30.858 32.427

JVM 51 All 123 43.4 60,7 48.448 19,1 35.1 28.457 3.062 - 33.532 35.676

eV



Table 7.--Continued.

Product recovery upper

Vessel INPFC No. of Size range (cm) Product recovery % Standard confidence limits
class area Season samples Min Max Mean Min Max Mean error 95% 99%
JVM 61 1 -—-
2 _
3 -~
4 35 46.0 50.8 47.997 20.6 36.3 31.037 2.933 35.994 38.188
JVM 63 1 -—-
2 _—
3 -—
4 13 44.3 51.3 49.238 26.1 29.7 28,131 1.238 30.323 31.412
JVM GOA 1 —-———
2 -
3 -
4 48 44.3 51.3 48.333 20.6 36.3 30.250 2.884 35.086 37.192

INPFC = Internationl North Pacific Fisheries Commission

LFT = Large freezer trawler
JUM = Mothership-joint venture
GOA = Gulf of Alaska

14%



Tabl e 8. --Product recovery values for deribbed walleye pollock fillets with skin on one side.

Product recovery upper

Vessel INPFC No. of Size range (cm) Product recovery % Standard confidence limits
class area Season samples Min Max Mean Min Max Mean error 95% 99%
SMS 51 1 -

2 _— :

3 60 45.6 57.0 49.845 33.0 47.7 39.740 3.875 46.215 49,001

4 30 48.4 51.8 49.527 32.3 42,7 37.183 2,444 41.330 43.188
SMS 52 1 -—

2 -

3 5 60.7 63.5 62.260 34.0 36.6 35.460 1.076 37.628 39,081

4 —_—
SMS BSA 1 —-—=

2 —_—

3 65 45,6 63.5 50.800 33.0 47.7 39.41 3.904 45,925 48.722

4 30 48.4 51.8 49.527 32.3 42,7 37.183 2.444 - 41,330 43.188
SMS BSA All 95 45.6 63.5 50.398 32.3 47.7 38,707 3.647 44.765 47,338
SST 52 1 6 43.6 46.2 45.217 28.3 37.0 31.950 C3.772 39.279 43.805

2 -

3 _——

4 —_——
SST 63 1 -

2 _—

3 6 43.5 46.0 45,000 36.1 41,0 39.533 1.751 42.935 45,036

Sy



Table 8.--Continued.
, ' Product recovery upper
Vessel INPFC No. of Size range (cm) Product recovery % Standard confidence limits
" class area Season samples Min Max Mean Min Max Mean error 95% 99%
LFT 61 1 -—
2 ———
3 18 44.0 50,0 46,189 35.1 43,3 38,744 2,131 42,439 44,182
4 ———
LFT 63 1 -
2 ——
3 6 43.1 45.0 44.050 37.1 40.0 38,817 1.289 41,322 42,868
4 —_—
LFT GOA 1 -
2 ———
3 24 43,1 50.0 45.654 35.1 43.3 38,763 1.928 42,062 43.568
4 ——
INPFC = International North Pacific Fisheries Commission
SMS = Mothership-surimi
SST = Small stern trawler
LFT = Large freezer trawler
BSA = Bering Sea/Aleutian Islands
. GOA = Gulf of Alaska

oY



Table 9.--Product recovery values for deribbed walleye pollock skinless fillets.

Product recovery upper

Vessel INPFC No. of Size range (cm) Product recovery % Standard confidence limits
class area Season Samples  Min Max Mean Min Max Mean error 95% 99%
LFT 51 1 -—
2 ——
3 _—
4 48 40.5 52.1 46,250 18.4 32,3 25.152 4,028 31.907 34.847
LFT 52 1 30 44.5 48.9 47.337 20.1 34.4 28.470 4.257 35.694 38.929
2 —_ )
3 —_—
4 ——
LFT 54 1 -—
) 5 L
3 —_—
4 86 45.7 50.6 48.312 16.1 37.9 25.487 4.576 33.097 36.332
LFT 55 1 48 45,1 48,9 46,794 21,9 32,5 25,515 3.030 30.596 32,808
2 -
3 -
4 —_—
LET BSA 1 78 44.5 48.9 47.003 20.1 34.4 26,651 3.811 32.996 35,702
2 _—
3 _—
4 134 40.5 52.1 47.573 16,1 37.9 25.367 4,375 32.613 35.667
LFT BSA All 212 40.5 52.1 47.363 16.1 37.9 25.840 4,213 32.802 35.715
JvM 51 1 -
2 _— )
3 119 44.5 52.9 48.897 20.4 30.5 25.280 1.987 28.574 29.966
4 S
JVM 62 1 36 44.4 48.5 46,578 18.7 24.7 22.056 1.661 24.860 26.099
2 _—
3 -—
4 ———
INPFC = International North Pacific Fisheries Commission BSA = Bering Sea/Aleutian Islands

LFT = Large freezer trawler JVM = Mothership-joint venture

LY



Tabl e 10.--Product recovery values for headed and gutted Pacific cod

Product recovery upper

Vessel | NPFC No. of Si ze range (cm) Product recovery % St andard confidence limts
cl ass area season sanples M n Max Mean M n Max Mean error 95% 99%
SMS 51 1 —
2 6 52.6 61.5 57.150 44.0 52.0 47.167 2.999 52.994 56.593
3 54 52.0 66.3 5_7.243 42.9 56.2 50.817 2.967 55.784 57.929
4 8 54.5 56.2 55.625 51.4 54.0 53.163 1.107 55,222 56.369
SMS 52 1 -—
2 -
3 46 57.3 67.0 62.737 41.4 53.0 45.759 3.397 51.463 53.946
4 -
SMS  BSA 1 -
2 6 52.6 61.5 57.150 44.0 52.0 47.167 2.999 52.994 55.185
3 100 52.0 ®67.0 59.770 41.4 56.2 48.490 4.047 55.208 58.057
4 8 54.5 56.2 55.625 . 51.4 54.0 53.163 1.107 55.222 56.369
SMS BSA All 114 52.0 67.0 59.341 41.4 56.2 48.748 4.049 55.462 58.301
SST 51 1 42 46.1 72.6 63.655 48.0 66.0 54.648 3.761 60.924 63.742
2 76 54.6 67.5 62.039 41.7 56.9 50.736 2.771 55.350 57.320
3 36 60.8 73.9 69.253 45.3 56.8 51.892 2.497 56.107 57.970
4 202 40.0 81.3 65.039 44.1 56.3 49.089 2.357 52.985 54.616
SST 52 1 56 53.8 71.8 61.471 45.9 67.7 55.012 4.209 62.054 65.093
2 209 52.1 B84.2 67.346 42.0 62.2 52.222 3.717 58.365 60.935
3 30 36.5 78.7 63.550 45.5 62.6 51.763 4.674 59.695 63.247
4 103 52.8 81.7 69.893 40.0 68.8 51.326 4.162 58.233 61.161
SST 54 1 k] 53.1 62.8 57.039 42.6 57.3 51.076 3.894 57.641 60.535
2 7 67.3 74.6 69.871 49.4 52.2 50.486 1.111 52.591 53.817
3 - —
4 -
SST BSA 1 136 46.1 72.6 60.907 42.6 67.7 53.800 4.312 60.941 63.950
2 292 52.1 84.2 66.025 41.7 62.2 51.793 3.513 57.591 59.980
3 66 36.5 78.7 66.661 45.3 62.6 51.833 3.621 57.873 60.465
4 305 40.0 B81.7 66.678 40.0 68.8 49.845 3.257 55.218 57.433

1537



Table 10.--Conti nued

Product recovery upper

Vessel INPFC No. of Size range (cm) Product recovery % Standard confidence limits
class area Season samples Min Max Mean Min Max . Mean erxor 95% 99%
SST BSA All 799 36.5 84.2 65.456 40.0 68.8 51.394 3.838 57.728 60.338
LST 51 1 -—-
2 —_—
3 13 58.8 69.4 63.877 44.5 49.4 46.746 1.348 49.133 50.318
4 ——
LST 52 1 -—=
2 -
3 27 58.9 76.4 66.748 43.1 64.9 53.322 4.639 61.222 64,794
4 51 60.2 82.8 68B.282 41.2 58.8 50.124 3.107 55.330 57.585
LST BSA 1 —-——
¥ N .
3 40 58.8 76.4 65.815 43.1 64.9 51.185 4.963 59.543 63.210
4 51 60.2 82.8 68.282 41.2 58.8 50,124 3.107 55.330 57.585
LST BSA All 91 58.8 82.8 67.198 41.2 64.9 50.590 4.040. 57.304 60.157
LL 51 1 64 57.3 76.7 67.030 44.4 66.7 49.659 3.210 55.016 57.318
2 -
3 27 49.4 91.1 63.537 48.6 64.5 54.785 4.431 . 62,331 65.743
4 58 54.8 78.7 68.291 48.0 57.5 52.248 2.023 55.630 57.087
LL 52 1 52 58.0 77.7 66.606 43.9 56.3 49.754 2.747 54.355 56.347
2 158 55.9 82.0 67.774 47.2 61.6 52.514 2.506 56.660 58.404
3 37 63.2 92,7 73.505 47.0 54.6 50.978 1.837 54.077 55.444
4 280 49.8 81.5 68.757 44.2 64.7 52.208 3.052 57.243 59.318
LL 54 1 8 58.6 73.3 66.075 46.5 55.3 49.388 2,702 54.414 57.213
2 22 60.1 83.8 72.636 45,2 54.4 50.732 2.465 54.964 56.914
3 -
4 -
LL BSA 1 124 57.3 77.7 66.790 43.9 66.7 49.681 2.971 54.605 56.684
2 180 55.9 83.8 68.368 45.2 61.6 52.296 2.562 56.531 58.309
3 64 49.4 92.7 69.300 47.0 64.5 52.584 3.691 58.744 61.391
4 338 49.8 81.5 68.677 44.2 64.7 52.215 2.899 56.997 58.968
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Table 10 .--Continued

Product recovery upper

Vessel | NPFC No. of Si ze range (cm Product recovery % St andard confidence lints
class area Season sanples Mn Max Mean Mn Max Mean error 95% 99%
LL BSA all 706 49.4 92.7 68.324 43.9 66,7 51.824 3.071 56.891 58.979
JVM 51 1 81 62.4 82.9 73.522 41.9 55.9 46.841 1.992 50.156 51.569
2 21 51.5 83.6 65.343 45.3 54.4 50.048 2.619 54.555 56.643
3 78 56.7 85.9 68.727 36.2 66.4 50.623 5.494 59.771 63.671
4 - —
JVM 52 1 -—
2 [
3 57 52.1 72.5 62.132 38.4 64.2 48.325 4.091 55.167 58.117
4 . ,
JVM BSA 1 81 62.4 82.9 73.522 41.9 55.9 46.841 1.992 50.156 51.569
2 21 51.5 83.6 65.343 45.3 54.4 50.048 2,619 54.555 56.643
3 135 52.1 85.9 65.942 36.2 66.4 49.653 5.063 58.037 61.571
4 ——
JvM  BSA  All 237 51.5 85.9 68.480  36.2 66.4 48.727  4.284 55.803  58.760
SST 62 1 -—
2 23 52.2 72.1 59.504 43.4 56.0 50.065 3.909 56.765 59.838
3 6 56.4 64.0 59.550 48.8 53.0 51.017 1.565 54.058 55.936
4 6 45.4 66.5 54.917 45.5 54.8 49.667 3.760 56.973 61.485
SST 63 1 —
2 6 - 44.3 49.5 47.400 50.0 62.7 55.000 4.533 63.808 69.247
3 [P
4 R
SST GOA 1 -—
2 29 44.3 72.1 57.000 434 62.7 51.086 4.451 58.648 62.044
3 6 56.4 64.0 59.550 48.8 53.0 51.017 1.565 54.058 55.936
4 6 45.4 66.5 54.917 45.5 54.8 49.667 3.760 56.973 61.485

SST GOA All 41 44.3 72.1 57.068 43.4 62.7 50.868 4.025 57.642 60.613
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Tabl e 10. --Conti nued.

Product recovery upper

Vessel I NPFC No. of Si ze Range (cm Product recovery % St andard confi dence limits
class area Season sanples Mn Max Mean M n Max Mean error 95% 99%
LFT 61 1 —-—
2 15 57.8 74.6 65,450 41.4 55.0 45.627 3.163 51.172 53.857
3 8 55.6 71.4 64,738 47.8 54.9 51.138 2.534 55.851 58.476
4 —— .
LFT 62 1 -
2 24 47.7 62.3 54,642 50.0 73.6 56.996 4.294 64.343 67.697
3 -
4 ———
LFT 63 1 -—
- 2 8 40.4 50.9 45,538 53.2 67,9 59.788 4.208 67.615 71.974
3 79 46.0 76,8 55.792 49.3 64.3 56,377 3.003 61.375 63.508
4 -
LET GOA 1 -—- ,
2 47 40.4 74.6 56.787 41.4 73.6 53.843 6.950 65,505 70.579
3 87 46.0 76.8 56.615 47,8 64.3 55.895 3.320 61.415 63.762
4 -
LFT GOA All 134 40.4 76.8 56,675 @ 41.4 73.6 55.175 4.980 63.423 66.899
LL 61 1 486 49.6 83.4 66.920 34,5 62.5 49.013 3.314 54.481 56.735
2 86 50.0 77.7 64.044 47.2 61.1 52,627 2,841 57.352 59.360
3 e :
4 249 44,2 85.1 60,962 40.7 69.1 54.803 3.235 60.141 62.341
LL 62 1 301 49.7 81.1 66,428 41.8 62.7 48.882 3.287 54,305 ~ 56.540
2 50 49.1 70.1 57,210 50.0 61.3 55.742 2.598 60.096 61.985
3 —_
4 361 46.8 75.7 59.140 42.9 69.6 55.586 3.347 61.109 63,385
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Tabl e 10.--Conti nued.

Product recovery upper

Vessel | NPFC No. of Si ze range (cm) Product recovery % St andard confidence limts
cl ass area Season sanples Mn  Mx Mean Mn Max Mean error 95% 99%
LL 63 1 -
2 8 56.8 68.2 63.400 48.6 50.9 49.688 0.772 51.124 51.924
3 _
4 18 53.7 65.9 59,906 51.1 62.8 54.478 2,720 59.194 61.419
LL GOA 1 787 49.6 83.4 66,732 34,5 62,7 48,963  3.302 54,411 56.657
2 136 49,1 77.7 61,532 47.2 61.3 53,772  3.131 58.957 61.142
3 ——
4 610 44.2 85.1 59.884 40.7 69.6 55.267  3.322 60,747 63.006
LL GOA All 1,533 44.2 85.1 63.545 34.5 69.6 51.898 4,483 59,295 62.344
JVM 62 1 -—-
2 ———
3 5 59,7 71.1 64.420 43,8 54.6 48,820 4.382 57.650 63.565
4 _—
INPFC = International North Pacific Fisheries Conmi ssion LL = Longliner
SMS = Mot her shi p-surim LFT = Large freezer trawer
LST = Large surim trawer GOA = @l f of Alaska
BSA = Bering Seal/ Al eutian |slands JVM = Mot hership-joint venture

SST = Small stern traw er

Zs



Tabl e 11.--Product

recovery values for

headed and gutted Pacific cod including the pectoral

girdle.

Product recovery upper

Vessel INPFC No. of Size range (cm) Product recovery % Standard confidence limits
class area Season samples Min Max Mean Min Max Mean error 95% 99%
LST 52 1 -
2 -~ |
3 24 69.7 80.0 73.763 49.6 58.1 53.867 1.892 57.104 58.582
4 43 62.6 75.7 70,533 46.7 61.0 55.019 3.355 60.659 63.125
LST 52 All 67 62.6 80.0 71.690 46.7 61.0 54.606 2.953 59.532 61.643
INPFC = International North Pacific Fisheries Conmission

LST = Large surimi

traw er
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Table" 12.--Product recovery values for headed, gutted, and tailed Pacific cod

Poduct recovery %

Product recovery upper

Vessel INPFC No. of Size range (cm) Standard confidence limits
class area Season samples Min Max Mean Min Max Mean error 95% 99%
SST 51 1 -— . -
2 6 58.4 66,8 62,567 48.9 50.2 49.500 0.490 50,452 51.040
3 -
4 -———
SST 52 1 -—-
2 18 55.6 63.4 59.661 51.7 58.9 55,244 2.013 58,735 60,381
3 - .-
a4 -———
SST BSA 1 —_—
"2 24 55.6 66.8 60.387 48.9 58.9 53,808 3.083 59,083 61.491
3 -
4 -———
JVM 51 1 -—-
2 ———
3 138 64.3 78.9 72.119 44.7 64.6 53.405 4,020 60.062 62.866
4 -——
JVM 54 1 -—-
2 -
3 15 57.9 B82.2 68.493 46.8 57.7 53.727 2,492 58,095 60.211
4 _—
JVM BSA 1 -—
2 -
3 153 57.9 82,2 71,763 44.7 64.6 53.437 3.892 59,877 62.586
4 -
INPFC = International North Pacific Fisheries Commission BSA = Bering Sea/Al eutian Island
SST = Snall stern traw er JVM = Mot hership-joint venture
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Tabl e 13.--Product recovery values for Pacific cod fillets with skin on one side and the ribbed section

i ncl uded.
. Product recovery upper

Vessel I NPFC No. of Size range (cm) Product recovery % St andard confidence limits
class area Season sanples Mn  Max Mean Mn Max Mean error 95% 99%
SMS 51 1 -—=

2 —_——

3 64 64.1 75,1 69.573 32.0 37.7 35,050 1.416 37.413 38.429

4 8 69.5 71.6 71.500 28.8 32.5 30.887 1.208 33.134 34,385
SMS 51 All 72 64.1 75.1 69,788 28.8 37.7 34.588 1.912 37.773 39.137
SST 51 1 ——

2 18 75.5 85.8 80,150 31.6 43,6 36,211 3.395 42,098 44,825

3 34 72,8 83.1 77.506 30.3 42.0 35.591 2.644 40.062 42,045

4 — :
SST 51 All 52 72.8 85.8 78.421 30.3 43.6 35.806 2,908 40.677 42,785
LST 52 1 -——

2 - :

3 13 81.8 92,3 86.531 36.0 44,4 39.815 2.488 44.221 46.408

4 —_—
JVM 51 1 27 64.7 71.7 68,130 22,2 28.9 26,233 1.688 29.108 30.407

) -

3 9 83.9 90.7 87.622 30.1 38.1 34,922 2.967 40,361 43.292

4 -
JVM 51 All 36 64.7 90.7 73.003 22,2 38.1 28.406 4,323 35.703 38.928

I NPFC = International North Pacific Fisheries Conm ssion LST
SMS = Mothership-surim JWM
SST = Small stern traw er

Large surim traw er
Mot her shi p-j oint venture
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Tabl e 14. --Product recovery values for

deri bbed Pacific cod fillets with skin on one side.

Product recovery upper

Vessel INPFC No. of Size range (cm) Product recovery % Standard confidence limits
class area Season samples Min Max Mean Min Max Mean error 95% 99%
SMS 51 1 _—
2 75 50.4 73.1 62.312 35.4 44.8 39.304 1.967 42.580 43.980
3 o s
4 —_—
SMS 52 1 —-——=
2 18 55.8 67.6 62.989 31.6 39.7 34.694 2.234 38.568 40.395
3 _
4 _
SMS BSA 1 ——
2 93 50.4 73.1 62.443 31.6 44.8 38.412- 2.718 42.928 44.847
3 -
4 -

| NPFC = International North Pacific

sMs = Mot hership-surim

Fi sheri es Commi ssi on



Table 15.--Product recovery val ues for headed and gutted Sablefish.

Product recovery upper

Vessel INPFC No. of ~8ize range (cm) Product recovery % Standard confidence limits
class area Season samples Min Max Mean Min Max Mean error " 95% 99%
SST 52 1 -
2 ——
3 - .
4 22 52.5. 64.2 60.059 60.5 69.0 65.173 2,077 68.739 70.382
LL 51 1 12 54.4 61.8 57.517 63.0 71.4 65.958 2.562 70.523 72.827
2 8 58.1 62,6 59.975 62.6 67.1 64.588 1.574 67.516 69.146
3 68 51.6 75.3 61.122 55.0 73.6 67.103 3.421 72.809 75.252
4 51 55.9 66.6 60.649 58.5 73.0 66.212 2.812 70.924 72.965
LL 52 1 -—
2 16 57.7 65.0 61.175 63.5 70.8 66.450 1.826 69.638 71.167
3 84 55.5 71.0 62.187 55.2 73.0 64.058 3.352 69.632 72.0092
4 30 57.8 68.1 63.167 58.6 73.8 65.090 4.377 72.518 75.844
LL 54 1 -—
2 8 61.1 64.3 62.688 59.4 69.7 64.638 3.202 70.594 73.911
3 13 52.7 66.0 60.738 66.5 71.7 69.946 1.643 72.856 74.300
4 74 52.8 72.8 59.754 60.9 70.3 65.581 1.821 68.615 69.911
LL BSA 1 12 54.4 61.8 57.517 63.0 71.4 65.958 2.562 70.523 72.827
2 32 57.7 65.0 61.253 59.4 70.8 65.531 2.315 69.453 71.200
3 165 51.6 75.3 61.634 55.2 73.6 65.777 3.780 72.029 74.656
4 155 52.8 72.8 60.709 58.5 73.8 65.694 2.813 70.348 72.306
LL BSA All 364 51.6 75.3 61.071 55.2 73.8 65.726 3.236 71.066 73.267
JVM 51 " - ’
2 -
3 8 55.5 62.2 58.375 56.6 64.4 60.513 2.459 . 65.087 67.634
4 -
S8T 63 -

56.6 62.2 58.800 58.1 66.1 62.560 3.170 68.948 73.227

bW -
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Tabl e 15.--Conti nued

Product recovery upper

Vessel INPFC No. of Size range (cm) Product recovery % Standard confidence limits
class area Season samples Min Max Mean Min Max Mean error 95% 99%
LL 61 1 ~—- ’

2 -_—

3 14 53.7 79.9 64.257 65,2 73.0 69,079 2.631 73.712 75.983

4 19 56.3 74.4 63.879 64.0 72.6 69.489 2,566 73.926 76.004
LL 62 1 -—- .

2 _—

3 _—

4 30 54,3 68.5 61,290 57.8 71M.2 66,370 2.270 70.222 71.947
LL 63 1 —-——

2 —_——

3 6 54.9 72,9 66,433 63.0 68.2 65.383 1.880 69,036 71,292

4 81 54.1 69,5 61,168 63.9 79.5 71,202 3.029 76.242 78,391
LL 64 1 ———

2 _—

3 — .

q 83 51.3 73.1 61,100 55’0 75.2 65,182 3.977 71,798 74.617
LL GOA 1 -

2 - ° .

3 20 53.7 79.9 64.910 63.0 73.0 67.970 2.947 73.054 75.420

4 213 51.3 74.4 61.400 55.0 79.5 68,023 4,295 75,120 78.090
LL GOA All 233 51,3 79,9 61,702 55.0 79.5 68.018 4.191 74,940 77.840
JVM 63 1 -—

2 _——

3 6 42,7 46.3 44.733 68.4 73.9 70,083 2.072 74.103 76.595

4 o )

INPFC = International North Pacific Fisheries commission GOA = @ilf of Alaska
SST = small stern traw er JVM = Mot hership-joint venture

LL = Longli ner BSA = Bering Sea/ Al eutian Islands

89



Table 16,--Product recovery values for headed and gutted female sablefish including roe.

Product recovery upper

Vessel INPFC No. of Size range (cm) Product recovery % Standard confidence limits
class area - Season samples Min Max Mean Min Max Mean error ' 95% 99%
LL 51 1 -—
2 12 57.2 62,7 59,575 65,5 72.8 69.817 2.168 73.680 75.710
3 —
4 _—
LL 52 1 —-——
2 S 64.3 68.9 67.040 68.6 70.3 69.520 0.773 71.078 72,121
3 J—
4 —_—
LL 54 1 -—
2 5 60.0 64.0 62.280 68.8 72.2 70.620 1.361 73.362 75.200
3 N
4 J—
LL BSA 1 —-——
2 22 57.2 68.9 61.886 65.5 72.8 69.932 1.758 72.950 74.341
3 _—
4 -~ ——
- LL 61 1 —-_———
2 11 59.7 66,1 62.836 62.3 78.8 70.582 4.093 77.933 81.707
3 —_——
4 .
LL 62 1 -———
2 10 49.2 60.7 54,930 66.5 70.5 68,000 1.282 70.323 71.543
3 —_—
4 ——
LL GOAV 1 —_——
2 21 49.2 66.1 59,071 62.3 78.8 69.352 3.296 75.024 77.651
3 _—
4 -
INPFC = International North Pacific Fisheries Commission BSA = Bering Sea/Aleutian Island

LL = Longliner GOA = Gulf of Alaska
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Tabl e 17. --Product recovery values for headed and gutted Atka mackerel.

Product recovery upper

Vessel INPFC No. of Size range (cm) Product recovery % Standard confidence limits
class area Season samples Min Max Mean Min Max Mean error 95% 99%
JVM 54 1 —_——
2 240 30.4 37.2 34,739 53.1 68.4 61,659 2.783 66,255 68.176
3 72 33.6 41,9 39,356 50.8 66.0 59,053 3.057 64.146 66.326
4 _
JVM 54 . All 312 30.4 41,9 135,804 50.8 68.4 61,057 3.049 66.088 68.162
SST 61 1 ———
2 -
3 -
4 15 42,5 44.5 43,680 61.0 71,1 65.227 3.134 70,721 73.382
INPFC = International North Pacific Fisheries Conm ssion

JVM = Mot hership-joint venture
SST = small stern traw er
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Tabl e 18.--Product recovery values for headed, gutted, and tailed G eenland turbot.

Product recovery upper

Vessel INPFC No. of Size range (cm) Product recovery % Standard . confidence limits
class area Season samples Min Max Mean Min Max Mean error 95% 99%
SST 51 1 -
2 140 36.8 84.1 69.384 51.0 83.5 66.013 4.304 73.140 76.140
3 514 61.2 89.4 79.307 °© 46.5 89.9 61.489 4.693 69.233 72.425
4 250 57.8 88.0 76.454 46.8 72.0 59.503 4.099 66.266 69.053
SST 52 1 42 42.8 61.3 50.521 60.4 76.9 70.431 3.475 76.276 78.834
2 995 38.3 81.4 53.072 44.2 82.7 6&7.164 4.055 73.855 76.613
3 952 45.2 84.4 63.887 47.3 84.9 67.480 4.421 74.775 77.781
4 1,120 46.7 91.6 66.704 47.3 80.0 64.153 4.742 71.976 75.201
SST 54 1 —-—— )
2 54 61.4 91.5 77.696 53.2 76.6 63.589  5.140 72.192 75.910
3 52 59.2 77.7 68,946 57.8 7M.7 64.217 3.247 69.656 72.010
4 69 59.2 77.0 68.583 54.4 78.7 68.287 4.505 75.799 79.016
SsT BSA 1 42 42.8 61.3 50.521 60.4 76.9 70.431 3.475 76.276 78.834
2 1,189 36.8 91.5 56.111 44.2 83.5 66.866 4.214 73.819 76.684
3 1,518 45.2 89.4 69.282 46.5 89.9 65.340 5.291 74.070 77.668
4 1,439 46.7 91.6 68.488 46.8 ~ 80.0 63.543 5.057 71.887 75.325

SST BSA All 4,188 36.8 91.6 65.082 44.2 89.9 65.207 5.108 73.636 77.109

19



Tabl e 18.--Conti nued.

Product recovery upper

Vessel INPFC No. of Size range (cm) Product recovery % Standard confidence limits
class area Season samples Min Max Mean Min Max Mean error 95% - 99%
LL 51 1 -—
2 _—
3 44 65,6 8%9.4 77.777 48,7 67.9 61.200 3.846 67.661 70.484
4 14 78.0 86.6 81.729 54.2 62.3 58.571 2,295 62.612 64.593
LL 52 1 S
2 6 77.0 81.4 79.233 53.5 58.4 56.417 1.879 60,068 62,323
3 101 66.5 87.6 78.252 51.3 73.9 63,543 3.936 70.076 72.846
4 _—
LL BSA 1 -——
2 6 77.0 81.4 79.233 53.5 58.4 56.417 1.879 60.068 62,323
3 145 65.6 89.4 78.108 48.7 73.9 62,832 4.043 69.523 72,341
4 14 78,0 86.6 81.729 54.2 62.3 58.571 2,295 62.612 64,593
LL BSA All 165 65.6 89.4 78.456 48,7 73.9 62,237 4,192 69.171 72,084
INPFC = International North Pacific Fisheries Commission

SST = Small stern trawers
BSA Bering Sea/Al eutian Islands
LL = Longliner
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Tabl e 19. --Product recovery values for headed and gutted yellowfin sole.

Product recovery upper

Vessel | NPFC No. of Si ze range (cm) Product recovery % St andard confi dence linmits
class area Season sanples Mn Max Mean M n Max Mean error 95% 99%
SST 51 1 - .
2 12 32.8 35.6 34,258 63,7 70.3 67.308 2.059 70.977 72.828
3 _— .
4 42 26.9 31.4 29.783 56.5 77.6 64.490 3.946 71.127 74.031
SST 51 All 54 26.9 35.6 30.778 56.5 77.6 65.117 3.785 71.453 74.190
LFT 51 1 A 25,9 31.3 28.169 42.9 76.7 64.738 5.997 74.732 79,011
2 -_—
3 -
4 —_—
JVM 51 M ——
2 164 26.0 32.6 28.495 54.3 75.6 64,895 4,206 71.852 74.775
3 186 27.4 32.8 30.088 50.0 82.5 62,786 4,852 70.806 74.171
a L .
JVM 51 All 350 26.0 32.8 29.342 50.0 82.5 63.774 4.674 71.487 74,666
INPFC = International North Pacific Fisheries Conmi ssion

SST = small stern traw er
LFT = Large freezer traw er
JWM Mot her shi p-joint venture
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Table 20.--Product recovery values for yellowfin sole kirim.

Product recovery upper

Vessel INPFC No. of Size range (cm) Product recovery % Standard confidence limits
class area Season samples Min Max Mean Min Max Mean error 95% 99%
FMS 51 1 -

2 -

3 222 25,5 30,2 27,634 28.9 57.6 49.746 3.481 55.497 57.902

4 119 25.6 28,4 26.871 45,6 62.0 53.766 3.864 60,173 62.878
FMS 51 All 341 25,5 30.2 27,367 28.9 62,0 51.149 4.092 57.900 60.683
SST 51 1 32 27.7 31.1 29.269 43.3 54,9 48.088 2,928 53.048 55.259

2 53 25.4 32.6 29,091 33.9 55.4 43.917 3.800 50.280 53.031

3 38 26.4 32.5 29.139 40.3 63.0 46.432 4,070 53.294 56,318

4 484 25.6 31.4 28.843 37.3 67.3 46.486 3.327 51.975 54,237
SST 52 1 ~—

2 -

3 ———

4 54 28.4 32.1 29,7 40.5 49.1 45,117 1.993 48,453 49.894
SST BSA 1 32 27.7 31.1 29,269 43,3 54,9 48.088 2.928 53.048 55,259

2 53 25,4 32.6 29.091 33.9 55.4 43.917 3.800 50,280 53.031

3 38 26,4 32,5 29,139 40.3 63.0 46.432 4,070 53.294 56.318

4 538 25.6 32.1 28,938 37.3 67.3 46,349 3.243 51.699 53.904

SST BSA All 661 25,4 32.6 28,978 33.9 67.3 46,243 3.411 51.871 54.190
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Tabl e 20, --Continued,

: Product recovery upper
Vessel INPFC No. of Size range (cm) Product recovery % Standard confidence limits

class area Season samples Min  Max Mean Min Max Mean error 95% 99%
LFT 51 1 -—=

2 -

3 40 24.5 27.7 26.010 36.8 57,9 47.500 4,798 55,580 59.126

4 90 25.8 33.6 28.051 34,5 63.5 46.632 5.284 55.414 59.145 .
LFT 51 All 130 24,5 33.6 27.423 34.5 63.5 46.899 5.136 55.409 58.994
JVM 51 1 -

2 — .

3 36 26.2 30.6 28.508 44,6  55.8 49.242 2.648 53.712 55,687

4 _—— :

INPFC = International North Pacific Fisheries Commission
FMS = Mothership freezer

SST = Small stern trawler

BSA = Bering Sea/Aleutian Islands

LFT = Large freezer trawler

JVM = Mothership-joint venture
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Table 21 .--Product recovery values for headed and gutted Al aska plaice.

Product recovery upper

Vessel INPFC No. of Size range {(cm) Product recovery % Standard confidence limits
class area Season samples Min . Max Mean Min Max Mean error 95% 99%
SST 51 1 63 32.2 51,9 40.584 64.9 84.8 72.584 4.368 79.876 83.010
51 2 91 34.2 42.1 39.487 65.0 74.5 70.208 1.876 73.326 74.650
51 3 -—
51 4 35 32.7 41,2 37.443 56,7 73.3 65.671 3.561 71.689 74.353
SST 51 All 189 32.7 51.9 39.474 56.7 84.8 70.160 3.999 76.770 79.542

INPFC = International North Pacific Fisheries Commission
SST = Small stern trawler
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Table 22. --Product recovery values for headed, gutted, and tailed arrowtooth flounder.

: Product recovery upper
.Vessel INPFC No. of Size range (cm) Product recovery % Standard confidence limits

class area- Season samples Min Max Mean Min Max Mean error 95% 99%
. SS8T 52 1 -—
2 6 43.3 46.2 44.317 67.4 70,6 69.650 1.210 72,001 73.453
3 —_——
4 _
SST 62 1 -——-
2 _
3 _—
4 6 55.8 65.9 61,733 56.3 65.2 61.200 3.186 67,390 71.214
SST 63 1 -——-
2 —_—
3 _—
4 35 51.3 68.7 61.854 53.1 69.8 61.026 3.850 67.533 70.214
SST GOA 1 —-———
2 -
3 ———
4 41 51.3 68.7 61.837 53.1 69,8 61,051 3.724 67.318 70.067

INPFC = International North Pacific Fisheries Commission
SST = Small stern trawler
GOA = Gulf of Alaska
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Tabl e 23. --Product

recovery values for

headed and gutted flathead sole.

Vessel INPFC

No. of Size range

L)

Product recovery %

class area Season samples Min

Min Max Mean

66,2 73.7 68.850

64,2 72,4 68.309

SST 51 1 -— ,
2 10 27.4
3 —_
4 ——
LST 51 1 -—
2 —
3 -——
4 35 30.1
| NPFC = International

SST = Small stern
LST = Large surim

traw er
traw er

North Pacific Fisheries Conmm

ssion

Product recovery upper
Confidence limits
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Tabl e 24 .--Product recovery values for headed and gutted rock sole

Product recovery upper

Vessel INPFC No. of Size range (cm) Product recovery % Standard confidence limits
class area Season samples Min Max Mean Min Max Mean error 95% 99%
SST 51 1 -

2 ——

3 -

4 41 25.2 40,7 36.476 55.3 75.3 65.215 3.518 71.136 73.732
SST - 52 1 -

2 -

3 -

4 6 38.2 39.8 38.750 76.3 80,7 78.717 1.715 82,049 84.107
SST BSAVV 1 ——=

. , 2 .

3 --- , ,

4 47 25.2 40.7 36.766 55.3 80.7 66.938 5,641 76.404 80,522
JVM 51 1 —-——

2 —_——

3 114 21,0 33.7 26.695 51.5 77.9 63.861 5.508 72.994 76.857

4 _——

69

INPFC = International North Pacific Fisheries Commission

- SST = Small stern trawler
- BSA = Bering Sea/Aleutian Islands
JVM = Mothership-joint venture



Table 25.--Product recovery values for headed and gutted shortspine thornyhead

Product recovery upper

‘'Vessel INPFC No. of Size range (cm) Product recovery % Standard confidence limits
class area Season samples Min Max Mean = Min Max Mean error 95% 99%
SST 54 1 -
: ) -
3 —— ‘
4 5 32,3 44.3 36.960 44,9 48.9 46.620 1.516 49,675 51.721
SST 61 1 —_—
2 6 24.9 30.5 27.850 42,4 53.1 47.500 3.470 54,242 58.406
3 6 29,3 32.7 31.150 . 42.9 58.8 48.200 5.924 59.710 66.819
4 ——— . .
' SST . 62 1 ~—
2 22 26.2 32.4 29.786 41,9 48,8 45,850 2.000 49,284 50.866
3 6 28.0 32.2 29.767 , 47,2 51.0 49.083 1.486 51.970 53.743
4 ———
. SST . GoA 1 _—
2 - 28 24,9 32,4 29,31 41.9 53.1 46,204 2,412 50.307 52.154
3 12 28.0 32.7 30.458 42.9 58.8 48.642 4.143 56.025 59.749
4 —_—

GOA ... ALL .. 40 . 24,9 32.7 29,698 41,9 58,8 46.935 3.186 - . 52,300 54,655

oL

‘;3“INPFCi='Ihterdational North Pacific Fisheries Commission
-, -: 88T = Small stern trawler
.. GOA = Gulf of Alaska



Table 26. --Product recovery values for headed and gutted Pacific ocean perch.

Product recovery upper

.Vessel INPFC No. of Size range {cm) Product recovery % Standard confidence limits
class area Season samples Min Max Mean Min Max Mean error 95% 99%
LST 51 1 -
2 -——
3 ——— —
4 6 37.2 40.1 38.700 54.1 57.5 55.650 1.533 58.629 60.468
LFT 63 1 -—
2 - .
3 24 25,2. 35,9 31.354 54,5 61,1 58,125 1.588 60.842 62,082
2 T - :
INPFC = International North Pacific Fisheries Commission

LST = Large surimi traw er
LFT = Large freezer trawer
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Table 27 .--Product recovery values for headed and gutted northern rockfish

Product recovery upper

Vessel INPFC No. of Size range (cm) Produce recovery % Standard confidence limits
class area Season samples Min Max Mean Min Max Mean error 95% 99%
SST 62 1 -
2 -
3 - -
4 6 45.4  48.5 47.150 54,5 61,3 57.550 2.446 62.341 65.238
LFT 61 1 —-——
2 —_—
3 8 29.4 32.8 31.350 48.5 56.1 51.725 2.660 56.673 59.428
4 —_—
LFT 62 1 -——
2 _
3 24 28.2 32,0 29.971 50.0 63.3 56.333 2,833 61.180 63.393
4 _—
LFT GOA 1 -—
2 _
3 32 28.2 32,8 30.316 48.5 63.3 55,181 3.415 60,966 63.544
.| —_——
“INPFC - International North Pacific Fisheries Commission
SST = Small stern trawler
GOA = Gulf of Alaska

" LFT

Large freeze trawler

cL



Tabl e 28.--Product recovery values for headed and gutted shortraker rockfish.

Product recovery upper

Vessel INPFC . No. of Size range (cm) Product recovery % Standard confidence limits
class area Season samples Min Max Mean Min Max Mean error 95% 99%
SST 63 1 -—-
2 40 50.2 72,3 66.893 50.1 54.3 51.973 1.078 53.788 54,585
3 —_— .
4 36 44,7 70.2 57,189 41.3 62.1 54,625 4,411 62.071 65.361
SST © 63 ALL 76 - 44.7 72.3 62.296 " 41.3 62.1 53.229 3.386 58,867 61.274
NPFC. = International North Pacific Fisheries Conmission

SST

Small stern traw er
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APPENDI X

AVERAGE VEI GHTS

Wien Text Tables 2-28 were being conpiled, we realized that a range of
average weights would also be informative. However, when the product
recovery data were being transcribed fromthe data forms to the Burroughs
B7800 conputer systemused to analyze the data, a decision was nade to
m ni mze the anount of data being entered by typing in the average | ength of
the sanmple but not the average weight. The volume and storage of these data
are such that the time required to add average weight to this data base woul d
be prohibitive, Instead, we have provided a |listing (Appendix Table) of the
average weights of the species in question by vessel class, International
North Pacific Fisheries Conmission area, and season (quarter) as reported by
all US. fisheries observers (Berger, pers. commun.). These weights are for
all fish of that species weighed by the observers in 1983 and 1984, whether

those fish were used in this study or not.

Sour ce: Personal communication with Jerald Berger, U'S. Foreign Fisheries
bserver Program Northwest and Al aska Fisheries Center, National
Marine Fisheries Service, NOAA, BIN C15700, 7600 Sand Point Way N E.,
Seattle, WA 98115, January 1987.



Appendi x Tabl e-- Average wei ght (kg) of groundfish species as reported by U S. fisheries observers, 1983-84 (comnbined).

International North Pacific Fisheries Commission (INPFC) area

Species . Vessel class Season 51 52 54 55 61 62 63 64 67 n 72 73
Pacific whiting ° LFT 1 -- -- -- -- - - - - - - -- -

' 2 - —— - - —_ - - - -_— - —_ -

3 - - - - -- - -- -- - 0.43 NA -

4 -— - - - - - -- -— - 0.47 0.51 -

Pacific whiting JVM 1 -- - - - - - - - - - - -
2 - - - - - - -- - 0.62 0.40 0.38 0,44

3 -- -~ -- -- -- - -- -- 0.55 0.48 0.42 --

4 - - - - - - - - -— 0.52 -- -

" Walleye pollock - SMS 1 -- - -~ -- -- -- - - - -- - -
2 0.61 0.39 - - - - -- - - - - -

3 0.59 0.46 -- - - - - - - - - -

4 0.59 0.44 - - - - -— -— - -— -— -

1 Wélleyeipollock . SST 1 0.78 0.61 0,60 0.55 - - - -— - - - -
' ‘ 2 0.54 0.46 0.51 -- 0.60 0.69 0,55 - - - - -

3 0.80 0,57 0.53 0.56 0.73 0.75 0.73 - - - - -

4 0.76 0.57 0.64 -- 0.79 0,71 0.84 -- - - - -

: Walleye'polldck ‘ LFT 1 0.32 0.57 0.67 0.62 -- -— - - - - - -
2 0.54 0.43 0.72 0.47 0.71 0.49 0.63 - - - -— -

3 0,72 - 0.82 - 0.79 0.76 0.56 -- - -- - -

4 0.68 0.53 0.85 -- 0.73 0.77 0.92 - - - - -

Walleye pollock LST 1 -- 0.28 - - 0.71 0.76 -— - - - - -
2 0,44 0.28 0.35 - 0.56 0.44 0.65 - - - - -

3 0.59 0.39 - -= 0.67 0.69 0.80 - , - - - -

4 0.68 0.42 0.41 -- 0.84 0.73 1.04 -- - - - -

NA - Not available
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Appendi x

Tabl e- - Cont i nued,

- INPFC area
Species Vessel class Season 51 52 54 55 61 62 63 64 67 71 72 73
Walleye pollock JVM 1 0.71 - - - 0.71 0.55 0,52 --— - - —_ _
' 2 0.59 0.26 0,72 —-- 0.69 0.48 0.72 -- - - - —
3 0.63 0.39 0.84 -- 0.82 0.79 0.94 -- - _— _ _
4 0.80 -- - - 0.83 0.77 1.08 -- - - - -
Pacific cod SMS 1 - - - - - - - - - - —_ -
N B : 2 1.64 2,02 —- -- -- -- — - - - — -
3 2,94 2.14 -~ - - - - - - _ _ _
4 3.38 3.80 -- -- - — - - - - - —_—
“Pacific cod SST 1 2.40 2.62 1.58 2.34 A — —_ - - -
S o ' 2 2.23 3.72 3.56 -- 3.96 2.43 2.24 -- - - - -
3 2.04 3.76 3.00 -- 3.18 2.80 1.82 -- - - - -
4 2.33 4.75 4.55 -- 3.30 2.67 2.22 -- - - - _—
Pacific cod LFT 1 1.52 2,31 6.68 -- - - - - -- - - -
: 2 2.30 4.22 3,75 -- 4.40 2,94 1.51 -- - - - _—
3 2,12 --  3.72  -- 2,21 2.58 1.74 -- - - - —
4 2,23 3.12 5.57 -~ 3.85 3.30 2.01 -- - - - _
Pacific cod " LST 1 -  2.80 -- - - - - - _— _ - _
- 2 2,68 3.26 3.35 -- 3.47 3.65 3.90 -- - - - -
3 4.38 4.48 -- - 3.92 3.30 3.33 -- - - - -
4 4.44 2.33 3.56 —-— 3.88 2.65 1.43 -- - - - -
Pacific cod LL 1 4,11 4.14 3.96 -- 3.92 3.61 2.49 -- - — - —_—
2 3.19 4.03 4.14 -- 3.10 2.52 2.77 -- - - - -
3 4.24 4.50 3.39 -- 2,71 2.43 -- - - - - -
4 4,41 4.81 5.18 —— 2.91 2,47 2.35 2,36 - - - -

LL



Appendi x Tabl e--Conti nued

| NPFC area
Species Vessel class Season 51 52 54 55 61 62 63 64 67 71 72 73
" Pacific cod JVM 1 3.96 -- - -~ 3.74 3.00 2.06 —- - _— - -
A 2 2,15 4,18 4.59 -- 3.23 2,16 3.33 -~ - _ — -
3 2.25 3,51 4.61 -- 3.29 3,02 1.91 -- - - - -
4 2.18 -- -- - 3.83 2,20 1.85  -- - - - -
~ Sablefish SST 1 1.39 2,02 1.58 2,50 — - e - — - -
' ' 2 2,46 2.12 1.86 -- 1.92 1,77 2.28 -- - - - -
3 2,22 2,41 2.81 2.50 1.70 2.20 2.24 —- - - - -
4 2.22 2.47 2.27 -- 1.96 1,91 2.20 -—- - -- -- -
~ 7 sablefish LL 1 2.25 2.52 2,99 -- 2.20 1.65 1.03 -- - - - -
- 2 2.15 2.15 2,42 -- 1.97 1.94 2.26 2,11 - - - -
3 2.26 2.44 2,001 -- 2.20 2,03 2.46 -- - - - -
4’ 2.31 2.8 2,22 -- 2.30 1.97 2.30 2.20 - - - -
Sablefish JVM 1 1.20 -- - - - 1,18 1.19 -- - _— - _—
2 1.13  -—-  1.99 - 1.39 2,04 0.98 -—- - - - -
3 2.01 2,12 2,24 -- 1.95 1.70 1.20 -~ - - - _—
4 2.61  -- - - 1.53 1.41 1.43 -- - - - -
Atka mackerel ' SST 1 0.75 0.90 0.38 -- - —_ _— - - - - -
2 --  0.68 0.57 -- 0.93 0.92 1.07 ~-- - - - -
3 1.27 1.03 0.71 -- 0.95 1.20 1.06 -- - - - -
4 1.03 0.91 0.81 -- 0.97 0.96 1.48 -- -- -~ - -
Atka mackerel JVM 1 0.73 - - - - 1.30 0.98 - . - - -
‘ 2 0.63 -- 0.58 -- 0.94 1,31 1,09 -- - - - -
3 0.95 0.47 0.76 -~ 1.21 1,37 1.33 -~ - _ - -
4 1.29  -- - - 1.24 0.70 0.92 -- - - - --

8L



Appendi x Tabl e- - Cont i nued.

INPFC area

Species - Vessel class Season 51 52 54 55 61 62 63 64 67 1 72 73
Greenland turbot SST 1 3.75 1.18 2,90 1.64 - - - - - —-- - -
2 5.09 1.40 4.16 1.74 0.76 2,02 - -— - - -- -

3 5.03 2,61 3.41 2,80 7.90 - 1.37 - - - - -

4 5.04 3.26 3.00 -— 3.00 1.06 - - - -- -— -

Greenland turbot LL 1 5.38 5,42 3,50 - 0.64 1,76 - - - - - -
2 5.37 4,98 5,36 - 3.84 1.28 -- - - - - -

3 5.74 5,17 5.18 - 6.15 - - - - - - -

4 5.59 4.61 5.75 - 1.89 1,72 1,97 - - - -- -

Yellowfin sole FMS 1 - - -- - - - ~--= -— -- - - -—
‘ : 2 0.20 -~ - -- - -- - -- -- -- -- --
3 0.21 - - - - - - - - - - -

4 0.23 0.24 - - - -- - - -- -— -- ~--

Yellowfin sole SST 1 0.27 0.49 - -- - - -- - - - - -
2 0.25 0,42 0,72 -- - - - - - - - -

3 0.23 0.42 -- - - -—- 0,25 -- - - - -

4 0.25 0.31 1.40 - 0.18 - 0.50 - - - - -

Yellowfin sole LFT 1 0.25 0.41 -- - - - - - - - - -
2 0.24 0,40 -- - 0.63 -- -- - -- - - -

3 0.22 -- - - 1.01 - - - - - - --

4 0.24 0.34 -- - 0.15 0.27 1,28 -- - - - -

Yellowfin sole JVM 1 0.20 -- - - 0.43 0.65 —- - - - - -
2 0.23 - 0.45 - 0.21 0.43 0.40 - - -- -- -

-3 0.26 0.25 0,20 —- 0.22 --  0.43  -- - - - -

4 0.26 - - -~ 0.75 - 0.58 - - - - -

6L



Appendi x Tabl e-- Conti nued,

- INPFC area
Species Vessel class Season 51 52 54 55 61 62 63 64 67 71 72 73
‘BAlaska plaice SST 1 0.62 0,99 1.38 - - - - - - - - _
2 0.61 1,03 - - - — -— - —_ _ _— -
3 0.46 0,94 - - - - - - —-— _ _— -
4 0.64 0.68 - - - - - - - —_ - -
Arrowtooth flounder SST 1 0.31 1.03 0.44 0.97 - - — - _ —_ - -
2 1.36 0.98 1.72 1.23 1.58 1.49 2.09 - - - - -
3 1.52 1.06 1.61 1,12 0.86 1.49 2.20 - - - - —_—
4 1.35 1,40 2.18 - 0.87 1.35 1,58 - - - - —_—
Flathead sole SST 1 0.37 0.47 0.20 0.36 - - - - - - _— -
2 0.21 0.42 0.22 0.50 0.52 0.52 0.32 - - - - -
3 0.48 0.51 0,20 0.38 0.25 0.44 0.30 - - - -— -
4 0.33 0.55 0.56 - 0.49 0.24 0.54 - - - —-— -
Flathead sole LST 1 - 0.36 _ - - - _ - - _ —_— -
‘ 2 0.20 0.47 0.28 —- 0.37 0.29 0,27 ~- - - - -
3 0.35 0.37 - - 0.21 0.22 0.23 - - - - -
4 0.40 0.38 0.30 - 0.46 0.23 0.24 - - - - -
Rock sole SST 1 0.63 0.55 0.46 — - - - - - - - -
' 2 0.26 0.55 0.31 - 0.37 0.50 0.4 - - _ - -
3 0.26 0,50 0.37 - 0.41 0.38 0.30 - -— — - ~—
4 0.34 0.76 0.40 - 0.54 0.54 0,57 - - —_— - -
Rock sole JVM 1 0.29 - - - 0.42 0.50 0.38 - - - -— -
2 0.23 - 0.36 - 0.36 0.45 0.38 - - - - -
3 0.32 0.41 0.41 - 0.28 0.49 0.29 - - - - -
4 . 0.29 - - - 0.65 0.42 0.32 - - - - -
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Appendi x Tabl e- - Cont i nued.

INPFC area
Species Vessel class Season 51 52 54 55 61 62 63 64 67 A 72 73
Shortspine SST 1 2.19 2.16 0.79 3.50 - - - - - - - -
thornyhead 2 1.75 1.53 1.12 - 0.33 0.38 0.1 - - -- -- --
3 .01 1.16 0.78 0,35 0.30 0.39 0.34 - - - - -
4 1.16 1.05 0.98 - 0.37 0,38 0.34 - - - - -
Pacific ocean LFT 1 0.56 - 0.98 - - -— - - - - - -
perch 2 0.57 0.48 0,42 - 0.49 0.53 0.46 - - - - -
3 0.80 - 0.68 - 0.46 0.56 0.48 - - - - -
4 0.77 0.81 0.76 - 0.56 0.57 0.56 - - - - -
Pacific ocean LST 1 - 0.75 - - - - - - ~-- - -— --
perch ) 2 0.24 0.74 0.47 - 0.51 0.84 0.89 - - - - -
3 0.84 0.30 - - 0.43 0,59 0.65 -— - - - -
4 0.84 0.52 0.24 - 0.61 0.58 1.10 - -— -— - --
Northern rockfish SST 1 - 1.39 0.24 -— - - - -= -— - -— --
2 - 1.07 0.54 - 0.48 0.42 0.41 -— - - - -
3 1.13 1.03 0.45 - 0.45 0,49 0.53 - - - - -
4 0.60 1.15 0.36 - 0.49 0.47 0.64 - - - - -
Northern rockfish LFT 1 0.75 0.73 1.1 - - - -— - - - - -
: 2 0.46 0.83 0.49 - 0.43 0.45 0.46 - - - - -
3 0.51 - 0.40 - 0.44 0.44 0.48 - - - - -
4 0.60 -- 0.50 -- 0.51 0.46 0.49 - - -— - -
Shortraker SST 1 2,80 2.18 1.64 - -— - - -— -= - - -
rockfish 2 4,69 2,19 2,32 -— 2.42 2,72 4.29 - - -— - -
3 4,37 2.53 2.39 - 2.52 3,04 3.42 - -- -- —- -
4 3.27 3.27 2.13 ~- 4,78 5,05 3.60 —-— - - - -
SST = Small stern trawler JVM = Mothership-joint venture
FMS = Mothership-freezer SMS = Mothership-surimi
-LST = Large surimi trawler LL = Longliner
LFT = Large freezer trawler
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