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EXECUTIVE SUMMARY

O’Driscoll, R.L.; MacGibbon, D.; Fu, D.; Lyon, W.; Stevens, D.W. (2011).
A review of hoki and middle depth trawl surveys of the Chatham Rise, January 1992-2010.

New Zealand Fisheries Assessment Report 2011/47

Annual trawl surveys for hoki and other middle depth species have been carried out on the Chatham
Rise using Tangaroa from 1992 to 2010. With 19 consecutive surveys, the Chatham Rise series is the
longest consistent series in New Zealand fisheries.

This report reviews all 19 surveys in the time series. The aim was to provide fisheries-independent
data for a much broader range of species than is currently available in annual survey reports,
informing us about which species are adequately monitored by the existing trawl series and
identifying gaps where additional data need to be collected. This is particularly important in light of
broader scrutiny of the effects of fishing on associated species.

This work differs from previous reviews, by being species-based rather than community-based.
Results in this report are summarised by species, assembling all available survey-based information
for a particular species together using a standard format.

A total of 558 species or species groups has been recorded in the 19 surveys. The number of species
recorded has increased over time, mainly due to improvements in identification of benthic
invertebrates. Where there has been a change in the level of identification over time, species were
grouped into broader taxonomic classes. Biomass trends and spatial and depth distributions were
estimated for 142 species or groups. Biomass was poorly estimated (arbitrarily defined as mean c.v.
greater than 40%) for 93 of the 142 groups. For the remaining 49 groups where biomass was
relatively well-estimated, biomass decreased significantly since the start of the time series for only
two species: hake and rudderfish. Hoki and arrow squid decreased in the middle part of the time series
but then increased. Eighteen groups increased significantly, 9 increased and then decreased, and 18
showed no clear trend.

The combined biomass of the 142 species or groups was variable, but showed no trend. There appears
to have been increased incidences of sporadic high catches of poorly estimated species such as
common roughy, alfonsino, and silver warechou since 2000, which has led to fluctuations in the
proportion of the overall combined biomass contributed by the well estimated species. The proportion
of hoki in the catch declined from nearly 60% in 1993 to 21% in 2004, but increased again to make up
30-40% of the total biomass in the past 6 years. The other two target species, ling and hake, typically
made up 3—4% and less than 2% respectively of the total survey biomass.

Over one million individuals of 159 species were measured on Chatham Rise trawl surveys. Of these,
45 species had sufficient information to estimate scaled length frequency distributions by year. Most
showed no clear trend in mean length over the period for which length measurements were available.
Nineteen species exhibited multiple modes in length frequency data which may track changes in year-
class strength. Other biological information, such as maturity stage was summarised for the species
for which these data were collected. Relatively few species were recorded in spawning condition (ripe or
running ripe) during the survey.



1. INTRODUCTION

The Chatham Rise is a broad bathymetric feature east of New Zealand (Figure 1). The subtropical
convergence occurs over the Chatham Rise (Heath 1985), creating a region of high primary productivity
(Murphy et al. 2001) that supports major commercial fisheries for hoki (Macruronus novaezelandiae),
hake (Merluccius australis), ling (Genypterus blacodes), orange roughy (Hoplostethus atlanticus), and
oreos (Allocyttus niger and Pseudocyttus maculatus). Hoki are the target of New Zealand’s largest
fishery, with annual catches of 90 000 to 250 000 t since 1986 (Ballara et al. 2010). The Chatham Rise is
the major nursery ground for New Zealand hoki, and one of the main adult feeding areas (Livingston et
al. 2002a).

Annual bottom trawl surveys for hoki and other middle depth species have been carried out on the
Chatham Rise every January since 1992 (Table 1). All surveys in the series were carried out from RV
Tangaroa and form the most comprehensive time series of species abundance in water depths of 200 to
800 m in New Zealand’s 200-mile Exclusive Economic Zone. The surveys follow a random stratified
design, with stratification by depth, longitude, and latitude across the Chatham Rise to ensure full
coverage of the area (Figure 1).

Previous surveys in this time series were documented in individual survey reports (see Table 1 for
references). As well as the publication of survey results for each year, trends in biomass and changes in
catch and age distribution were previously reviewed for the first four surveys by Livingston & Schofield
(1996) and for the 10 surveys from 1992 to 2001 by Livingston et al. (2002b). Bull et al. (2001) used data
from 1992 to 1999 to describe the community structure of demersal fish on the Chatham Rise. Tuck et al.
(2009) analysed the Chatham Rise trawl series data from 1992 to 2007 and derived ecosystem indicators
based on measures of diversity, fish size, and trophic level in an attempt to identify the effects of fishing
on fish communities. O’Driscoll et al. (2009) used acoustic data collected on Chatham Rise surveys since
2001 to estimate the abundance of mesopelagic fish, which was then related to abundance of hoki and to
environmental conditions (O’Driscoll et al. 2010)

The main aim of the Chatham Rise surveys was to provide relative biomass estimates of adult and
juvenile hoki. Although managed as a single stock, hoki is assessed as two stocks, western and eastern.
The current hypothesis is that juveniles from both stocks mix on the Chatham Rise and recruit to their
respective stocks as they approach sexual maturity. The Chatham Rise is also the principal residence area
for the hoki that spawn in Cook Strait and off the east coast South Island in winter (eastern stock). The
hoki fishery is now recruitment driven and therefore subject to large fluctuations in stock size. To manage
the fishery and minimise potential risks, it is important to have some predictive ability concerning
recruitment into the fishery. Recent stock assessments (e.g., McKenzie & Francis 2009) suggest that the
index of 2-year old fish from the Chatham Rise provides the best estimate of relative hoki year class
strength. Other middle depth species are also monitored by this survey time series. These include
important commercial species such as hake and ling, as well as a wide range of non-commercial fish and
invertebrate species. For most of these species, the trawl survey is the only fisheries-independent estimate
of abundance on the Chatham Rise, and the survey time-series fulfils an important “ecosystem
monitoring” role (e.g., Tuck et al. 2009), as well as providing inputs into single-species stock assessment.

The key aims of this review were to:
1. Document trends in biomass for all species caught;
2. Summarise spatial and depth distributions for all species caught;
3. Document trends in size and sex composition for the subset of species which are routinely
measured.

This report provides fisheries-independent data for a much broader range of species than is currently
available. Annual survey reports routinely only present biomass trends for three age groupings of hoki
and 10 other ‘major ‘ species, as well as plots showing the proportion of hoki relative to the combined
biomass of 31 ‘core’ species. This review will help inform us about which species are adequately
monitored by the existing trawl series and allow us to identify gaps where additional data need to be
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collected. This is particularly important in light of broader scrutiny of the effects of fishing on associated
species, for example as part of the Principle 2 criteria for Marine Stewardship Council certification.

This report does not summarise environmental or acoustic data collected during the Chatham Rise trawl
survey series or hoki condition indices. These were reviewed previously by O’Driscoll et al. (2010).

1.1 Project objectives

This work was carried out under contract to the Ministry of Fisheries (Objective 5 of project
HOK?2007/02C). The specific objective for the project was:

5. To review the Chatham Rise trawl time-series 1992-2010.

2. METHODS
2.1 Survey area and design

All surveys covered depths of 200—800 m on the Chatham Rise (Figure 1). Additional deeper strata were
also surveyed in 2000, 2002, 2007, 2008, and 2010. Stratification of the core survey area is based on 200-
m depth intervals (i.e., 200400 m, 400-600 m, and 600-800 m), latitude, and longitude. The
stratification has undergone several changes over the time series, particularly a re-numbering of strata in
1996, and sub-stratification of many strata in 2000. Our analysis software has taken account of this by re-
assigning stations to present strata numbers and by using combined stratum areas in years when strata
were not separated (Appendices 1 and 2). Where stratum areas have changed over time, indices were
calculated using present stratum areas. The number of stations by core stratum for all surveys in the time
series is given in Table 2.

Surveys followed a two-phase random design (after Francis 1984). Recently, the surveys have been
optimised to obtain target coefficient of variations (c.v.s) of 20% for 2+ hoki, 15% for total hoki, and
20% for hake (Francis 2006). Improved optimisation and rationalisation of survey timing resulted in a
decrease in station numbers since 1996 (Table 2).

2.2 Vessel and gear specifications

Tangaroa is a purpose-built, research stern trawler of 70 m overall length, a beam of 14 m, 3000 kW
(4000 hp) of power, and a gross tonnage of 2282 t.

The bottom trawl used in the Chatham Rise time series is an eight-seam hoki bottom trawl with 100 m
sweeps, 50 m bridles, 12 m backstrops, 58.8 m groundrope, 45 m headline, and 60 mm codend mesh (see
Hurst & Bagley (1994) for net plan and rigging details). The trawl doors were Super Vee type with an
area of 6.1 m”.

2.3 Trawling procedure

Trawling followed the standardised procedures described by Hurst et al. (1992). Station positions were
selected randomly before the voyage using the Random Stations Generation Program developed at
NIWA. A minimum distance between stations of 3 n. miles was used. If a station was found to be on foul
ground, a search was made for suitable ground within 3 n. miles of the station position. If no suitable
ground could be found, the station was abandoned and another random position was substituted. Core
biomass tows were carried out during daylight hours (as defined by Hurst et al. (1992)).



At each station the trawl was towed for 3 n. miles at a speed over the ground of 3.5 knots. If foul ground
was encountered, or the tow hauled early due to reducing daylight, the tow was included as valid only if
at least 2 n. miles were covered in core strata (or 1.5 n. mile in deepwater strata). If time ran short at the
end of the day and it was not possible to reach the last core station, the vessel headed towards the next
station and the trawl gear was shot in time to ensure completion of the tow by sunset, as long as 50% of
the steaming distance to the next station was covered.

Towing speed and gear configuration were maintained as constant as possible during the survey,
following the guidelines given by Hurst et al. (1992). Tow positions were recorded by GPS and depths
from the vessel’s echosounder. Measurements of doorspread (from a Scanmar 400 system) and headline
height (from a Furuno net monitor) were recorded every 5 minutes during each tow and average values
calculated.

2.4 Catch and biological sampling

At each station all items in the catch were sorted into species and weighed on Seaway motion-
compensating electronic scales accurate to about 0.2 kg. Where possible, fish, squid, and crustaceans
were identified to species and other benthic fauna to species or family. The level of taxonomic
identification at sea has improved over time with development of identification guides for fish (McMillan
et al. in press) and benthic invertebrates (Tracey et al. 2007).

The level of biological sampling has varied between years, and has increased over the time series (see
Section 3.2). In general, an approximately random sample of up to 200 individuals of each commercial,
and some common non-commercial, species from every successful tow was measured and sex
determined. More detailed biological data were also collected on a subset of species and included fish
weight, sex, gonad stage, and gonad weight. Otoliths were taken from hake, hoki, and ling for age
determination. Additional data (e.g., stomach samples, data on hoki liver condition, genetic samples)
were collected in some surveys but are not described in this report.

2.5 Analysis methods

Analyses were carried out using the NIWA custom software SurvCalc. SurvCalc is a C++ computer
program developed in 2008 which analyses data from stratified random surveys (Francis 2009). Its
primary purpose is to calculate estimates of biomass and/or length frequencies, and associated
coefficients of variation (c.v.s), from survey data. SurvCalc supersedes, and uses some code from, the
program Trawlsurvey (Vignaux 1994). The main input file for SurvCalc was designed so that it fully
documents all the analysis choices the user makes in calculating biomass, e.g., the choice of stations to
include, and how distance towed is calculated if there is no recorded value. The SurvCalc input files are
included as Appendices 1 and 2.

SurvCalc extracts data from the trawl database for all stations on these surveys which fulfil the criteria for
‘biomass’ tows (i.e., daylight tows with the standard bottom trawl where gear performance was
satisfactory). Analyses were run on 16 July 2010.

2.5.1 Estimation of biomass

An extract of catch data from all the Chatham Rise surveys from 1992 to 2010 indicated that there are
558 biological groups (i.e., not rubbish, rocks etc) recorded (Table 3). A large number are invertebrates
with very low catch weights or frequency of occurrence. We calculated biomass indices for all groups
where there was more than 10 kg of catch (combined over all surveys) and that occurred in three or more
survey years from 1992 to 2009. These selection criteria did not include the 2010 survey, because a
decision on which groups to select was made before the 2010 data were loaded onto the frawl database.
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A total of 211 groups fulfilled these criteria, but some of these groups were combined into larger
taxonomic groupings because there has been a change in the level of identification over time (Table 3).
For example, one of the common glass sponges was originally identified as ‘ONG’ (generic sponge), then
as ‘GLS’ (Class Hexactinellida), and finally as ‘HYA’ (Hyalascus sp.). We grouped all sponges into a
generic sponge category. Many other benthic invertebrates were similarly grouped (Table 4). In the same
way many mesopelagic fish species were grouped, because their identification at sea is difficult and
depended on the (variable) identification skills of staff available on the vessel. We also grouped species
where knowledge has evolved over time (for example most Ray’s bream are now identified as southern
Ray’s bream).

We estimated biomass trends for 126 species and 16 groups. This is many more than the 31 species
estimated in the previous review by Livingston et al. (2002b).

Doorspread biomass was estimated by the swept area method of Francis (1981, 1989) using the formulae
of Vignaux (1994) as implemented in SurvCalc (Francis 2009). Where stratum areas have changed over
time, indices were calculated using present stratum areas. This means that biomass estimates may differ
slightly from those previously publishd in individual survey reports (see Section 3.3). The catchability
coefficient (an estimate of the proportion of fish in the path of the net which are caught) is the product of
vulnerability, vertical availability, and areal availability. These factors were set at 1 for the analysis, the
assumptions being that fish were randomly distributed over the bottom, that no fish were present above
the height of the headline, and that all fish within the path of the trawl doors were caught.

The SurvCalc input file used to estimate biomass is given in Appendix 1.

2.5.2 Distribution and catch rate plots

The spatial distributions of the same 126 species and 16 groups that were selected for biomass
estimation were summarised by depth, latitude, and longitude. Catch data was matched up to station
data using trip codes and station numbers.

Depth was divided into 20 m bins and the total number of tows over the time series (1992-2010) was
summed for each bin. For each species or group, the total number of tows for each depth bin in which
that species or group was present was also summed. This was then divided by the total number of
tows in that depth bin to give the proportion of tows in each depth bin for which the species was
present. The same process was applied for latitude using bins of 0.05 degrees, and for longitude using
bins of 0.5 degrees.

Catch rates were plotted for a smaller subset of 45 species which were most adequately and
consistently sampled. This subset is the same group of species for which length frequencies were
estimated (see Section 2.5.3). The previous review by Livingston et al. (2002b) plotted catch rates for
21 species.

2.5.3 Estimation of length frequencies

A total of 1 026 313 individuals from 159 groups was measured in surveys from 1992 to 2010 (see Table
3). Minimum, maximum, and mean sizes were tabulated for the same 126 species and 16 groups that
were selected for biomass estimation. A smaller subset of 45 species were selected as having sufficient
information to estimate scaled length frequency distributions (arbitrarily defined as more than 500 length
measurements from 1992 to 2010 with consistent sampling across multiple years).

Length-weight parameters were estimated for these 45 species from the subset of fish individually
weighed (the same length-weight values were used for all surveys in the series). Scaled length frequencies
were then calculated with SurvCalc and scaled length distributions plotted by year and sex. The previous
review by Livingston et al. (2002b) plotted length frequencies for 15 species.

8



The SurvCalc input file used to estimate length frequencies is given in Appendix 2.

2.5.4 Estimation of numbers at age

Hoki, hake, and ling otoliths were prepared and aged using validated ageing methods (hoki, Horn &
Sullivan (1996) as modified by Cordue et al. (2000); hake, Horn (1997); ling, Horn (1993)). Numbers at
age were calculated from observed length frequencies and age-length keys using customised NIWA
catch-at-age software (Bull & Dunn 2002). For hoki, this software also applied the “consistency scoring”
method of Francis (2001), which uses otolith ring radii measurents to improve the consistency of age
estimation.

2.6 Gonad stage information

The reproductive condition of a subset of species was estimated during the survey and was tabulated
where appropriate.

Fish were staged using a range of gonad macroscopic scales, which are defined as follows:

Middle depths gonad stages: 1, immature; 2, resting; 3, ripening; 4, ripe; 5, running ripe; 6, partially
spent; 7, spent (after Hurst et al. 1992).

Deepwater gonad stages: male: 1, immature/regressed; 2, early maturation; 3, mature; 4, ripe; 5, spent;
8, partially spent: female: 1, immature/resting; 2, early maturation; 3, mature; 4, ripe; 5, running ripe;
6, spent; 7, atretic; 8, partially spent (after McMillan 1996)

Cartilaginous fish gonad stages: male: 1, immature; 2, maturing; 3, mature: female: 1, immature; 2,
maturing; 3, mature; 4, Gravid [; 5, Gravid II; 6, post-partum.

2.7 Species summaries

Section 9 presents results by species for the 126 species and 16 groups defined in Section 2.5.1,
assembling all available survey-based information for a particular species together using a standard
format. The format is as follows.

a) Title giving common name, scientific name in parentheses, and species code (see Table 3).
b) A specimen photograph.

c) A table summarising the number of surveys where the species was caught from 1992 to 2010, the
total catch weight, number measured, length range (if any were measured), number individually
weighed, and length-weight parameters (for the subset of 45 species defined in Section 2.5.3 only).
Length method was abbreviated as: TL, total length; FL, fork length; SL, standard length; PL,
pelvic length (rays); ML, mantle length (squids); GL, chimaera length (chimaeras); CL, carapace
length (scampi).

d) A paragraph of generic text. Words in bold have defined meanings:

The core survey area and depth range is / is not appropriate for this species. It occurs in midwater
/ is found shallower than 200 m / deeper than 800 m.

Area and depth are defined as appropriate if the species distribution is usually between 200 and
800 m and not appropriate if the distribution is typically deeper or shallower or the species is
known to occur mainly in midwater.
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There were too few fish caught to determine whether the core survey area is appropriate for
this species.

Sample sizes were too small to describe the distribution.

Biomass of this species is very well / well / moderately well / poorly estimated in the core survey
area.
e Very well = mean c.v. <20%
Well = mean c.v. 20-30%
Moderately well = mean c.v. 30-40%
Poorly = mean c.v. > 40%

Biomass has increased / decreased/ increased then decreased / decreased then increased /
shows no clear trend since the start of the time series.

Definitions were based on a randomisation test of the ranks of the biomass indices. The series of
19 surveys was divided into three (1992-97, 1998-2004, 2005—10). The mean rank for each of the
three periods was compared to a test statistic calculated from the 5™ and 95™ percentile of a random
arrangement of ranks from 1000 bootstraps of the data. The test is illustrated graphically in Figure
2.

e If the mean rank of the biomass indices in 1992-97 was significantly (p < 0.05) lower and/or
mean rank of biomass indices in 2005-10 was significantly higher than expected from a
random arrangement of ranks then biomass had increased.

e If mean rank of the biomass indices in 1992-97 was significantly higher and/or mean rank of
biomass indices in 2005-10 was significantly lower than expected then biomass had
decreased.

e If the mean rank of the biomass indices in 1998-2004 was significantly lower than expected
then biomass had decreased then increased.

e If the mean rank of the biomass indices in 1998-2004 was significantly higher than expected
then biomass had increased then decreased.

e Ifthe mean rank in each of the three periods was not significantly different from that expected
from a random arrangement of ranks then biomass shows no clear trend.

Catch rates are highest in the north / south / east / west.

Describes the spatial distribution for species based on frequency of occurrence and catch rate plots
where available. More than one area may be selected.

Length frequencies are usually unimodal / bimodal/ have multiple modes which may contain
information about year-class strength.

Mean length has increased / decreased/ increased then decreased / decreased then increased /
shows no clear trend since the start of the time series.

For the 45 species where length frequency data are presented, a brief description is provided.
Definitions for trends in mean length are the same as those used for biomass indices and were
based on a randomisation test of the ranks of the mean lengths (Figure 2).

Gonad stage data indicate that most fish are immature / resting / maturing / spawning / spent /
there is no gonad stage information.

Summarised gonad stages where data were available.

¢) Table of relative biomass estimates for all species and a summary of length data for selected
species.
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f) Plot of relative biomass estimates. Confidence intervals are based on estimated 5™ and 95"
percentiles.

g) Distribution plots comparing species’ percent occurrence by depth, latitude, and longitude with
overall survey effort (see Section 2.5.2 for details).

h) Catch rate plots by survey. Filled circle area is proportional to catch rate, with the circle size scaled
to the maximum catch in the time series (Table 5). Crosses are zero catch.

1) Length frequency plots for 45 selected species only (see Section 2.5.3).
j) Plots of numbers at age for hoki, hake, and ling only (see Section 2.5.4).

k) Gonad stage summaries. Numbers show the proportion (by sex) in each gonad stage and the
numbers of males and females staged. The staging method is middle depths unless stated (see
Section 2.6 for definition of stages).

3. RESULTS
3.1 Survey comparability

All surveys in the time-series used the same vessel, gear, and protocols. The total number of stations
ranged between 87 (in 1998) and 194 (in 1993) (see Table 2). Trawl gear parameters have remained
relatively consistent within the time series (Table 6).

3.2 Catch and biological sampling

As noted in Section 2.5.1, there were 558 biological groups recorded on the catch database from Chatham
Rise surveys 1992-2010 (Table 3). Note that data in Table 3 are from all stations where species were
identified and may include some tows outside the core survey area. For example, additional deeper strata
(greater than 800 m) were also surveyed in 2000, 2002, 2007, 2008, and (particularly) 2010.

The number of individual species or groups recorded during each survey has more than doubled over the
time-series from 137 in 1992 to 286 in 2010 (Figure 3). This increase is largely because of an increase in
the level of species identification of invertebrates since 2000, due to more detailed identification guides
(e.g., Tracey et al. 2007). This is particularly apparent for groups like cnidarians, crustaceans,
echinoderms, molluscs, and sponges (Figure 3). Overall, there was a nine-fold increase in the number of
invertebrate groups identified over the time-series (from 14 in 1992 to 125 in 2010), while over the same
period the number of fish groups (teleosts and elasmobranchs) identified in each survey varied by only
about 30%. There were 161 fish species or groups identified in 2010, but this was inflated by the capture
of deepwater species from extra tows down to 1300 m (Stevens et al. in press). The number of fish
species caught within the core area has remained between 110 and 140 groups over the time series.

We conclude from Figure 3 that fish (teleosts and elasmobranchs) were relatively consistently and
reliably identified over the Chatham Rise trawl time series. As noted in Section 2.5.1, an exception was
mesopelagic fish where identification depended on the variable identification skills of those onboard, and
several mesopelagic species were grouped (see Table 4). Our ability to correctly identify species has also
increased due to taxonomic studies, e.g., most Ray’s bream (Brama brama) are now identified as
southern Ray’s bream (B. australis), and these species were also grouped (see Table 4). The level of
invertebrate indentification has increased over time, and this must be considered when carrying out any
species-based analysis of biodiversity (e.g., Tuck et al. 2009). In this report, most invertebrates were
grouped at a higher taxonomic level at which we believe identification has been relatively consistent.
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However, some benthic invertebrates (e.g., sponges) were not recorded as part of the overall catch in
some early surveys (Neil Bagley, NIWA, pers. comm.)

A total of 1 026 313 individuals from 159 groups was measured and 204 593 individuals from 141 groups
were individually weighed in surveys from 1992 to 2010 (see Table 3). The level of biological sampling
varied between years, but increased greatly over the time series (Figure 4). In 1992, only hoki, hake, and
ling were individually weighed, but research staff on the 2010 survey weighed individuals of 122 species.
There was a drop in the numbers of fish individually weighed in 2003 and 2004 as part of a short-lived
attempt to rationalise data collection by rotating the collection of length and weight data (Livingston et al.
2004, Livingston & Stevens 2005). The number of fish measured varied between 30 000 and 80 000
individuals per survey, with an increase in the number of species measured since 1998 (Figure 4). There
was a peak in both the number of species and the number of individuals measured in 2002 in support of
an acoustic objective to determine the catchability of demersal fish species (O’ Driscoll 2002, 2003).

3.3 Trends in relative biomass

Biomass was estimated for 142 species or groups (Table 7, Section 9). Biomass estimates for surveys
from 1992 to 2000 differed slightly (usually less than 1%) from estimates published in the original survey
reports (see Table 1) and the earlier review (Livingston et al. 2002b). This is because of small differences
in stratification. In this review we re-assigned stations to current strata numbers and areas (see Section
2.1).

Biomass was poorly estimated (arbitrarily defined as mean c.v. greater than 40%) for 93 of the 142
groups (Table 7). Of the remaining 49 groups where biomass was relatively well estimated, the core
survey area was considered appropriate for 25 groups: 9 had distributions shallower than 200 m, 13 had
distributions deeper than 800 m, and 2 were midwater. The core survey may still provide valid relative
indices of abundance for groups where the distribution extends beyond the survey boundaries as long as
the proportion inside the survey area is constant.

The rank test used to determine whether there were significant changes in abundance over the time series
was unsophisticated, but had the advantage over regression-based metrics (e.g., Bull et al. 2001,
Livingston et al. 2002b) that simple non-linear patterns could also be detected (see Figure 2). For the 49
groups where mean c.v.s were less than 40%, biomass decreased significantly since the start of the time
series for only two species: hake and rudderfish (Table 7). Hoki and arrow squid also decreased in the
middle part of the time series but have subsequently increased. Fighteen groups have increased
significantly, 9 increased and then decreased, and 18 showed no clear trend. Note that caution should be
applied to interpreting trends in biomass for groups where there is a suggestion that these were
inconsistently recorded during early surveys. This includes most benthic invertebrates.

The combined biomass of the 142 species or groups was variable, but showed no clear trend (Figure 5).
Combined biomass was high in 1993-94 and 2009-10 and low in 1995, 1998, 2000, 2003, and 2007.
This partially reflects changes in abundance of hoki, which were the dominant species in all surveys, but
may also indicate some variability in survey catchability. The combined biomass of the 49 relatively
well-estimated groups showed a similar pattern to all species (Figure 5). There were increased incidences
of sporadic high catches of poorly estimated species since 2000, which has led to fluctuations in the
proportion of the overall combined biomass contributed by the well-estimated species (Figure 6). These
include large catches of common roughy in 2001, barracouta, alfonsino, and sponge in 2008, and silver
warehou and alfonsino in 2010. The proportion of hoki in the catch declined from nearly 60% in 1993 to
21% in 2004, but increased again to make up 30—40% of the total biomass in the past 6 years (Figure 6).
The other two target species, ling and hake have typically made up 3—4% and less than 2% of the total
survey biomass respectively (Figure 6).

This review differs from the previous review of Livingston et al. (2002b) which focused on the (then) 31

most abundant species. The list of species included by Livingston et al. (2002b) is given in Table 8 along

with their current estimated ranking based on summed biomass from 1992 to 2010. Biomasses of some of
12



these 31 abundant species were poorly estimated (Table 8). Table 8 also lists the 49 species identified in
this review which had mean c.v.s less than 40%. Our list includes several relatively low abundance
species, but because biomass was well estimated, these may provide useful indicators for monitoring
ecosystem change over time.

3.4 Length frequency distributions

Scaled length frequencies for 45 species are shown in Section 9. Relatively few species were consistently
measured in all 19 years. However, all of the abundant species and most of the species for which biomass
is relatively well estimated (see Section 3.3) have been measured since 2007. This will allow us to build
up a time-series of length measurements from a broad range of species to monitor size-based ecosystem
indicators into the future (e.g. Tuck et al. 2009). Because of the lack of consistent length data, the size-
based indices of Tuck et al. (2009) were estimated only for a core group of 15 species (barracouta, black
oreo, alfonsino, dark ghost shark, pale ghost shark, hake, hoki, lookdown dory, ling, orange roughy, red
cod, spiny dogfish, smooth oreo, silver warechou, and white warehou).

Of the 45 species considered in this report, 28 showed no clear trend in mean length over the period for
which length measurements were available, mean length decreased for 7 species, increased for 4 species,
decreased then increased for 4 species, and increased then decreased for 2 species (see Table 7).

As well as monitoring mean length, 19 species showed multiple modes in length frequency data which
may track changes in year-class strength. This was observed for hoki, hake, and ling, but other well
estimated species such as lookdown dory, dark and pale ghost sharks, and sea perch also appear to have
length modes which track between years (see Section 9).

3.5 Catch rates

Catch rates and distribution plots provided information on species’ distributions. It is not appropriate to
use these plots to draw conclusions about the distributions of 12 groups made up of multiple species
which may have very different distributions. Of the remaining 130 species or groups, 109 had sufficient
information to draw conclusions about depth distribution (see Table 7). Of these, 35 appeared to occur
mainly within the core survey depth limits of 200-800 m, the distribution of 27 species or groups
extended shallower than 200 m, 37 extended deeper than 800 m, and 10 were midwater. The relatively
high number of groups whose depth distributions extend deeper than 800 m suggests that worthwhile
gains in the value of the Chatham Rise survey as an ecosystem monitoring tool will be achieved by
extending the survey boundaries deeper, as was trialled in 2010 when strata were added down to 1300 m
(Stevens et al. in press).

The spatial distribution of individual species was variable. Area preferences (‘“hotspots™) were detected
for 63 of the 142 species or groups (see Table 7). Across these 63 groups, there was no particular part of
the Chatham Rise with highest catch rates. Instead there was a relatively even distribution of hotspots: 11
groups with highest catches in the east, 14 in the north, 12 in the south, 11 in the west, and 15 with either
more widespread or more localised distribution patterns (see Table 7).

3.6 Gonad stages

With the exception of hoki, hake, and ling, collection of data on gonad stages was intermittent. Table 9
summarises modal stages for 33 species. Actual proportions by species are given in Section 9. A third of
the species for which gonad stage data were available were elasmobranchs, reflecting an initiative in the
past two surveys to collect maturity information on this group. This included the development of an
appropriate staging classification for cartilaginous fish (see Section 2.6). Relatively few species were
recorded in spawning condition (ripe or running ripe) during the survey. Exceptions include hake, sea
perch, barracouta, orange perch, and tarakihi (Table 9).
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4. CONCLUSIONS

e With 19 consecutive surveys, the Chatham Rise series is the longest consistent time-series in
New Zealand fisheries.

e The core survey area remained the same, although there have been changes in stratification
and estimated stratum areas.

e  Gear performance metrics were relatively consistent.

e The number of species recorded has more than doubled since the start of the time-series,
mainly due to improvements in identification of benthic invertebrates. This needs to be taken
into account when estimating species-based indices of diversity.

e Biomass was estimated for 142 species or groups which exceeded selection criteria of more
than 10 kg of catch (combined over all surveys) and that occurred in three or more survey years
from 1992 to 2009. Of these 49 species or groups were relatively well estimated by the survey
(mean c.v. less than 40%).

e Only 2 of the 49 well estimated species or groups declined significantly since the start of the time
series, 2 species (including hoki) decreased in the middle part of the time series but subsequently
increased, 18 groups increased significantly, 9 increased and then decreased, and 18 showed no
clear trend. Total biomass (for the 142 species or groups combined) shows no clear trend over the
time-series.

e There was a relatively high number of groups (37) whose depth distributions extend deeper than
800 m. Worthwhile gains in the value of the Chatham Rise survey as an ecosystem monitoring
tool will be achieved by extending the survey boundaries deeper, as was trialled in 2010 when
strata were added down to 1300 m.

e Over one million individuals of 159 species were measured on Chatham Rise trawl surveys. Of
these, 45 species had sufficient information to estimate scaled length frequency distributions by
year. Most showed no clear trend in mean length over the period for which length measurements
were available. Nineteen species exhibited multiple modes in length frequency data which may
track changes in year-class strength.

e Few species were consistently measured in all 19 years. However, all of the abundant species and
most of the species for which biomass is relatively well estimated were consistently measured
since 2007. We recommend continued collection of length data for well estimated species to
allow development of size-based ecosystem indicators.

e With the exception of hoki, hake, and ling, collection of data on gonad stages was intermittent,
but increased in recent years, particularly for elasmobranchs. Relatively few species were
observed in spawning condition (ripe or running ripe) during the survey.

e Generic input files were written to carry out analyses in SurvCalc. This will allow us to easily
and efficiently update these analyses in the future. Outputs from this project can also be used
to update ecosystem indicators (Tuck et al. 2009).
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7. TABLES

Table 1: Survey dates and documentation for surveys of the Chatham Rise, January 1992-2010.

Year Trip code Start date End date Reference

1992 TANO9106 28 Dec 1991 1 Feb 1992 Horn (1994a)

1993 TANO9212 30 Dec 1992 6 Feb 1993 Horn (1994b)

1994 TAN9401 2 Jan 1994 31Jan 1994  Schofield & Horn (1994)

1995 TANO9501 4 Jan 1995 27 Jan 1995 Schofield & Livingston (1995)
1996 TAN9601 27 Dec 1995 14 Jan 1996  Schofield & Livingston (1996)
1997 TAN9701 2 Jan 1997 24 Jan 1997  Schofield & Livingston (1997)
1998 TANO9801 3 Jan 1998 21Jan 1998  Bagley & Hurst (1998)

1999 TAN9901 3 Jan 1999 26 Jan 1999  Bagley & Livingston (2000)
2000 TANO0001 27 Dec 1999 22 Jan 2000 Stevens et al. (2001)

2001 TANO101 28 Dec 2000 25 Jan 2001 Stevens et al. (2002)

2002 TANO0201 5 Jan 2002 25Jan 2002  Stevens & Livingston (2003)
2003 TANO0301 29 Dec 2002 21Jan 2003  Livingston et al. (2004)

2004 TANO0401 27 Dec 2003 23 Jan 2004  Livingston & Stevens (2005)
2005 TANO501 27 Dec 2004 23 Jan 2005 Stevens & O’Driscoll (2006)
2006 TANO0601 27 Dec 2005 23 Jan 2006  Stevens & O’Driscoll (2007)
2007 TANO701 27 Dec 2006 23 Jan 2007 Stevens et al. (2008)

2008 TANO0SO1 27 Dec 2007 23 Jan 2008  Stevens et al. (2009a)

2009 TANO0901 27 Dec 2008 23 Jan 2009  Stevens et al. (2009b)

2010 TAN1001 2 Jan 2010 28 Jan 2010  Stevens et al. (in press)
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Table 4: Groups of organisms analysed in this report. Species names are given in Table 3.

Group code
ANT
CDL
Ccou
CRB
ECN
GAS
HTH
LAN
OCP
ONG
RBM
SAL
SFI

SKA
SQX
TOA

Group

Anenomes
Deepsea cardinalfish
Corals

Crabs

Urchins
Gastropods

Sea cucumbers
Mesopelagic fish'
Octopus

Sponge

Ray’s bream’
Salps

Starfish

Deepsea skates
Squid (excluding arrow squid)
Toadfish

Species or groups included in grouping

ACS, ANT, HMT

EPL, EPR

COU, GDU, SIA, SPN

ATC, CRB DAP, PAG, PZE, SSC, LMU, NEB, OVM, PHS
ARA, DHO, ECH, ECN, GPA, GRM, PBU, PMU, SPT, TAM
FMA, GAS

BAM, HTH, LAG, PMO, SCC

DIA, LAN, LHE, LPA, MMU, PHO, SYM

DWO, EZE, OCP, OCT, OPI

ANZ, GLS, HYA, ONG, SUA

RBM, SRB

PYR, SAL

ASR, CDY, CJA, DMG, GOR, HTR, MSL, OPH, PKN, PT,
PRU, PSI, SFI, SMO, SOT, ZOR

BTA, BTH, BTS, PSK, SKA

MIQ, MRQ, RSQ, SQX, TSQ, VSQ, WSQ

COT, PSY, TOA, TOD, TOP

" MMU and PHO are of the families Sternoptychidae and Phosichthyidae respectively, not Myctophidae, but

may have been mis-coded as LAN in the past.

? Likely to be mainly SRB, which was misclassified as RBM in the past.
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Table 5: Maximum catch rates used to scale distribution maps in Section 9. Species names are given in
Table 3.

Species code Max. catch rate (kg km?)

BAR 3651
BBE 268
BOE 12 107
BYS 18 101
CAS 1586
CBI 319
CBO 2316
CFA 106
COL 526
CYP 681
EPT 48
ETB 1100
ETL 46
GSH 10 692
GSP 329
HAK 1323
HOK 37789
JAV 2510
JIMM 626
LCH 150
LDO 456
LIN 1786
LSO 32
NOS 1592
OPE 2481
ORH 295
RBM 528
RBT 816
RCO 2291
RHY 34 088
RIB 74
SBW 688
SCI 8
SDO 3166
SND 1556
SOR 4392
SPD 5368
SPE 492
SRB 272
SSI 106
SSK 379
SSO 1352
STA 1614
SWA 26 088
TAR 250
WWA 4629
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Table 6: Summary of trawl gear parameters for surveys of the Chatham Rise, January 1992-2010.

Speed (knots) Distance (n.mile) Doorspread (m) Headline height (m)

Year Mean s.d. Mean s.d. Mean s.d. Mean s.d.
1992 3.5 0.05 3.0 0.30 120.3 6.5 6.6 0.41
1993 3.5 0.10 3.0 0.12 121.9 8.1 6.5 0.40
1994 3.6 0.12 3.0 0.20 117.3 54 6.5 0.41
1995 3.5 0.04 3.0 0.19 117.0 5.7 6.9 0.47
1996 3.5 0.09 2.9 0.26 116.6 1.8 7.0 0.40
1997 3.5 0.08 3.0 0.15 121.0 5.7 6.8 0.29
1998 3.5 0.11 3.0 0.17 118.2 7.1 6.8 0.34
1999 3.5 0.07 2.9 0.26 116.9 5.1 6.3 0.28
2000 3.5 0.08 2.9 0.22 114.2 6.1 7.0 0.31
2001 3.5 0.11 2.9 0.25 117.9 6.2 6.9 0.36
2002 3.5 0.10 2.9 0.24 119.6 7.8 6.3 0.42
2003 3.5 0.10 3.0 0.19 118.4 5.7 6.5 0.37
2004 3.5 0.05 3.0 0.19 116.6 5.5 6.9 0.21
2005 3.5 0.09 2.9 0.25 115.1 5.8 6.9 0.32
2006 3.5 0.05 2.9 0.20 116.8 5.8 6.9 0.17
2007 3.5 0.03 3.0 0.14 116.3 5.9 6.8 0.24
2008 3.5 0.04 3.0 0.09 114.5 6.4 6.8 0.16
2009 3.5 0.05 3.0 0.21 115.4 5.8 7.0 0.30
2010 3.5 0.07 3.0 0.18 117.9 4.9 6.9 0.35
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Table 8: Comparison of the 31 species included in the review by Livingston et al. (2002b) and the 49
groups which were well estimated in this review. Rank is based on the summed biomass 1992-2010.
Species in bold feature in both lists. Species codes are defined in Table 3.

Livingston et al. (2002b) This report

Code Rank  Mean c.v. (%) Code Rank Mean c.v. (%)
BAR 23 53 ANT 64 33
BOE 2 33 BBE 27 15
BYS 9 61 BOE 2 33
CAS 26 19 BSH 47 32
CBO 6 11 CAS 26 19
COL 20 25 CBI 43 40
GSH 7 14 CBO 6 11
GSP 14 9 CDL 80 37
HAK 19 16 CFA 45 24
HAP 52 47 COL 20 25
HOK 1 11 ETB 24 38
JAV 3 13 ETL 46 18
JIMM 38 50 FHD 66 18
LDO 11 8 GAS 106 26
LIN 8 9 GSH 7 14
LSO 73 27 GSP 14 9
NOS 31 29 HAK 19 16
OPE 28 56 HCO 55 27
RBT 58 50 HOK 1 11
RCO 30 45 JAV 3 13
RIB 36 16 LAN 117 35
SCH 39 39 LCH 29 19
SND 16 21 LDO 11 8
SOR 12 41 LHO 131 31
SPD 10 15 LIN 8 9
SPE 13 11 LSO 73 27
SSO 21 62 NOS 31 29
STA 18 17 PDG 71 39
SWA 4 43 RBM 35 33
TAR 49 52 RIB 36 16
WWA 17 30 RUD 33 25
SBK 53 24

SCH 39 39

SCI 89 20

SCO 41 25

SFI 48 18

SKA 57 25

SND 16 21

SPD 10 15

SPE 13 11

SQX 37 16

SRH 72 34

SSI 42 22

SSK 22 23

STA 18 17

TOA 44 22

VNI 107 28

WIT 97 36

WWA 17 30
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Table 9: Summary of modal maturity stages for the 33 species which had sufficient gonad stage data.
Scientific names are given in Table 3.

Code
BAR
BOE
BYS
CBI
CBO
CSQ
CYO
CYP
ETB
ETL
GSH
GSP
HAK
HAP
HOK
JAV
LCH
LDO
LIN
OPE
ORH
RCO
RIB
SND
SOR
SPD
SPE
SSK
SSO
STA
SWA
TAR
WWA

Common name
Barracouta

Black oreo

Alfonsino

Two saddle rattail
Bollons’s rattail
Leafscale gulper shark
Smooth skin dogfish
Longnose velvet dogfish
Baxter’s lantern dogfish
Lucifer dogfish

Ghost shark

Pale ghost shark

Hake

Hapuku

Hoki

Javelinfish
Long-nosed chimaera
Lookdown dory

Ling

Orange perch

Orange roughy

Red cod

Ribaldo

Shovelnose spiny dogfish
Spiky oreo

Spiny dogfish

Sea perch

Smooth skate

Smooth oreo

Giant stargazer

Silver warehou
Tarakihi

White warehou

Modal gonad stage(s)
Mature/Spawning
Immature/Resting
Immature/Resting

All stages except running ripe
Immature/Resting
Immature

Mature

All stages

All stages

Mature

All stages

All stages

All stages

Resting

Immature/Resting
Immature/Resting

All stages
Immature/Resting/Maturing
Immature/Resting
Maturing/Ripe
Immature/Resting
Immature/Resting

Resting

Immature/Maturing
Immature/Resting/Maturing
All stages
Immature/Resting/Spawning
Immature
Immature/Resting/Maturing
Immature/Resting

Resting
Maturing/Spawning
Immature/Resting
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biomass indices were assessed using the ranks randomisation test.

Solid lines are mean ranks or biomass indices for 1992-97, 1998-2004, and 2005-10. Dashed lines are 5%
and 95% percentiles of a random arrangement of ranks from 1000 bootstraps of the data.
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Figure 3: Number of species or groups identified on each Chatham Rise survey 1992-2010. Data are from
all stations where species were identified and may include some tows outside the core survey area.
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Figure 4: Number of species (upper panel) and individuals (lower panel) weighed and measured on each
Chatham Rise survey 1992-2010. Data are from all stations and may include some tows outside the core
survey area.
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Figure 5: Combined biomass of the 142 species for which biomass was estimated (All), the 49 species
where mean c.v. was less than 40% (Well-estimated), and hoki.
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9. SPECIES SUMMARIES
(this content available on CD-ROM - see disk in pocket on inside back cover)

APPENDIX 1: SurvCalc code used to estimate biomass indices

@trips tan9106 tan9212 tan9%9401 tan9501 tan9%9601 tan9701 tan9801 tan9901
tan0001 tan0101 tan0201 tan0301 tan0401 tan0501 tan0601 tan0701 tan0801
tan0901 tanl001

@species tan9106

codes ACS AGR ANT ANZ APT APR ARA ASR ATC BAM BAR BAS
BBE BBR BCA BEE BER BGZ BNS BOE BSH BSL BSP BTA
BTH BTS BYD BYS CAR CAS CBA CBE CBI CBO CBX CCX
CDO CDX CDY CFA CHG CHP CIN CJA CMA CMU COL COT
COU CRB CSE CSQ CSU CYO CYP DAP DCO DCS DEA DHO
DIA DMG DSP DWO ECH ECN EMA EPL EPR EPT ERA ETB
ETL EZE FHD FIS FMA FRO FRS GAS GDU GLS GON GOR
GPA GRM GSH GSP GUR GVE HAG HAK HAP HCO HEX HJO
HMT HOK HTH HTR HYA JAV JFT JMD JMM LAG LAN LCH
LDO LHE LHO LIN LMU LPA LSO MAK MAN MCA MDO MIQ
MMU MRQ MSL NEB NOS NSD OAR OCP OCT OFH ONG OPE
OPH OPI ORH OVM PAG PBU PDG PHO PHS PIG PKN PLS
PLT PMO PMU POS PRU PST PSK PSY PYR PZE RAG RBM
RBT RBY RCH RCO RHY RIB ROK RSK RSQ RUB RUD SAL
SBI SBK SBW SCC SCG SCH SCI SCO SDO SEO SFI SIA
SKA SKT SMC SMO SND SOR SOT SPD SPE SPN SPT SOX
SRB SRH SSC SST SSK SSM SSO STA SUA SUH SUS SWA
SYM TAM TAR TOA TOD TOP TRU TSQ TUB UNI VNI VSQ
WHX WIT WOD WSQ WWA ZOR

@species tan9212

codes ACS AGR ANT ANZ APT APR ARA ASR ATC BAM BAR BAS
BBE BBR BCA BEE BER BGZ BNS BOE BSH BSL BSP BTA
BTH BTS BYD BYS CAR CAS CBA CBE CBI CBO CBX CCX
CDO CDX CDY CFA CHG CHP CIN CJA CMA CMU COL COoT
COU CRB CSE CSQ CSU CYO CYP DAP DCO DCS DEA DHO
DIA DMG DSP DWO ECH ECN EMA EPL EPR EPT ERA ETB
ETL EZE FHD FIS FMA FRO FRS GAS GDU GLS GON GOR
GPA GRM GSH GSP GUR GVE HAG HAK HAP HCO HEX HJO
HMT HOK HTH HTR HYA JAV JFI JMD JMM LAG LAN LCH
LDO LHE LHO LIN LMU LPA LSO MAK MAN MCA MDO MIQ
MMU MRQ MSL NEB NOS NSD OAR OCP OCT OFH ONG OPE
OPH OPI ORH OVM PAG PBU PDG PHO PHS PIG PKN PLS
PLT PMO PMU POS PRU PSIT PSK PSY PYR PZE RAG RBM
RBT RBY RCH RCO RHY RIB ROK RSK RSQ RUB RUD SAL
SBI SBK SBW SCC SCG SCH SCI SCO SDO SEO SFI SIA
SKA SKI SMC SMO SND SOR SOT SPD SPE SPN SPT SOX
SRB SRH SSC SST SSK SSM SSO STA SUA SUH SUS SWA
SYM TAM TAR TOA TOD TOP TRU TSQ TUB UNI VNI VSQ
WHX WIT WOD WSQ WWA ZOR

@species tan9401

codes ACS AGR ANT ANZ API APR ARA ASR ATC BAM BAR BAS
BBE BBR BCA BEE BER BGZ BNS BOE BSH BSL BSP BTA
BTH BTS BYD BYS CAR CAS CBA CBE CBI CBO CBX CCX
CDO CDX CDY CFA CHG CHP CIN CJA CMA CMU COL COoT
COU CRB CSE CSQ CSU CYO CYP DAP DCO DCS DEA DHO
DIA DMG DSP DWO ECH ECN EMA EPL EPR EPT ERA ETB
ETL EZE FHD FIS FMA FRO FRS GAS GDU GLS GON GOR
GPA GRM GSH GSP GUR GVE HAG HAK HAP HCO HEX HJO
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@species tan9501

codes

@species tan9601

codes

@species tan9701

codes

HMT
LDO
MMU
OPH
PLT
RBT
SBI
SKA
SRB
SYM
WHX

HOK
LHE
MRQ
OPI
PMO
RBY
SBK
SKI
SRH
TAM
WIT

ACS AGR
BBE BBR
BTH BTS
CDO CDX
COU CRB
DIA DMG
ETL EZE
GPA GRM
HMT HOK
LDO LHE
MMU MRQ
OPH OPI
PLT PMO
RBT RBY
SBI SBK
SKA SKI
SRB SRH
SYM TAM
WHX WIT

ACS AGR
BBE BBR
BTH BTS
CDO CDX
COU CRB
DIA DMG
ETL EZE
GPA GRM
HMT HOK
LDO LHE
MMU MRQ
OPH OPI
PLT PMO
RBT RBY
SBI SBK
SKA SKI
SRB SRH
SYM TAM
WHX WIT

ACS AGR
BBE BBR
BTH BTS
CDO CDX
COoU CRB
DIA DMG

HTH
LHO
MSL
ORH
PMU
RCH
SBW
SMC
SSC
TAR
WOD

ANT
BCA
BYD
CDY
CSE
DSP
FHD
GSH
HTH
LHO
MSL
ORH
PMU
RCH
SBW
SMC
SSC
TAR
WOD

ANT
BCA
BYD
CDY
CSE
DSP
FHD
GSH
HTH
LHO
MSL
ORH
PMU
RCH
SBW
SMC
SSC
TAR
WOD

ANT
BCA
BYD
CDhY
CSE
DSP

HTR
LIN
NEB
OVM
POS
RCO
SCC
SMO
SSI
TOA
WSQ

ANZ
BEE
BYS
CFA
CSQ
DWO
FIS
GSP
HTR
LIN
NEB
OovM
POS
RCO
SCC
SMO
SSIT
TOA
WSQ

ANZ
BEE
BYS
CFA
CSQ
DWO
FIS
GSP
HTR
LIN
NEB
OVvM
POS
RCO
SCC
SMO
SSIT
TOA
WSQ

ANZ
BEE
BYS
CFA
CSQ
DWO

HYA
LMU
NOS
PAG
PRU
RHY
SCG
SND
SSK
TOD
WWA

API
BER
CAR
CHG
CSU
ECH
FMA
GUR
HYA
LMU
NOS
PAG
PRU
RHY
SCG
SND
SSK
TOD
WWA

API
BER
CAR
CHG
CSU
ECH
FMA
GUR
HYA
LMU
NOS
PAG
PRU
RHY
SCG
SND
SSK
TOD
WWA

API
BER
CAR
CHG
CSU
ECH

JAV
LPA
NSD
PBU
PSI
RIB
SCH
SOR
SSM
TOP
ZOR

APR
BGZ
CAS
CHP
CYO
ECN
FRO
GVE
JAV
LPA
NSD
PBU
PSI
RIB
SCH
SOR
SSM
TOP
ZOR

APR
BGZ
CAS
CHP
CYO
ECN
FRO
GVE
JAV
LPA
NSD
PBU
PSI
RIB
SCH
SOR
SSM
TOP
ZOR

APR
BGZ
CAS
CHP
CYO
ECN

54

JFI
LSO
OAR
PDG
PSK
ROK
SCI
SOT
SSO
TRU

ARA
BNS
CBA
CIN
CYP
EMA
FRS
HAG
JFI
LSO
OAR
PDG
PSK
ROK
SCI
SOT
SSO
TRU

ARA
BNS
CBA
CIN
CYP
EMA
FRS
HAG
JEFI
LSO
OAR
PDG
PSK
ROK
SCI
SOT
SSO
TRU

ARA
BNS
CBA
CIN
CYP
EMA

JMD
MAK
oCP
PHO
PSY
RSK
SCO
SPD
STA
TSQ

ASR
BOE
CBE
CJA
DAP
EPL
GAS
HAK
JMD
MAK
oCP
PHO
PSY
RSK
SCO
SPD
STA
TSQ

ASR
BOE
CBE
CJA
DAP
EPL
GAS
HAK
JMD
MAK
OCP
PHO
PSY
RSK
SCO
SPD
STA
TSQ

ASR
BOE
CBE
CJA
DAP
EPL

JMM
MAN
OCT
PHS
PYR
RSO
SDO
SPE
SUA
TUB

ATC
BSH
CBI
CMA
DCO
EPR
GDU
HAP
JMM
MAN
OCT
PHS
PYR
RSO
SDO
SPE
SUA
TUB

ATC
BSH
CBI
CMA
DCO
EPR
GDU
HAP
JMM
MAN
OCT
PHS
PYR
RSQ
SDO
SPE
SUA
TUB

ATC
BSH
CBI
CMA
DCO
EPR

LAG
MCA
OFH
PIG
PZE
RUB
SEO
SPN
SUH
UNI

BAM
BSL
CBO
CMU
DCS
EPT
GLS
HCO
LAG
MCA
OFH
PIG
PZE
RUB
SEO
SPN
SUH
UNI

BAM
BSL
CBO
CMU
DCS
EPT
GLS
HCO
LAG
MCA
OFH
PIG
PZE
RUB
SEO
SPN
SUH
UNI

BAM
BSL
CBO
CMU
DCS
EPT

LAN
MDO
ONG
PKN
RAG
RUD
SFTI
SPT
SUS
VNI

BAR
BSP
CBX
COL
DEA
ERA
GON
HEX
LAN
MDO
ONG
PKN
RAG
RUD
SFI
SPT
SUS
VNI

BAR
BSP
CBX
COL
DEA
ERA
GON
HEX
LAN
MDO
ONG
PKN
RAG
RUD
SFI
SPT
SUS
VNI

BAR
BSP
CBX
COL
DEA
ERA

LCH
MIQ
OPE
PLS
RBM
SAL
SIA
SOX
SWA
VSQ

BAS
BTA
CCX
COoT
DHO
ETB
GOR
HJO
LCH
MIQ
OPE
PLS
RBM
SAL
SIA
SOX
SWA
VSQ

BAS
BTA
CCX
COT
DHO
ETB
GOR
HJO
LCH
MIQ
OPE
PLS
RBM
SAL
SIA
SOX
SWA
VSQ

BAS
BTA
CCX
COT
DHO
ETB



@species tan9801

codes

@species tan9901

codes

@species tan0001

codes

ETL
GPA
HMT
LDO
MMU
OPH
PLT
RBT
SBI
SKA
SRB
SYM
WHX

EZE
GRM
HOK
LHE
MRQ
OPI
PMO
RBY
SBK
SKI
SRH
TAM
WIT

ACS AGR
BBE BBR
BTH BTS
CDO CDX
COoU CRB
DIA DMG
ETL EZE
GPA GRM
HMT HOK
LDO LHE
MMU MRQ
OPH OPI
PLT PMO
RBT RBY
SBI SBK
SKA SKI
SRB SRH
SYM TAM
WHX WIT

ACS AGR
BBE BBR
BTH BTS
CDO CDX
COoU CRB
DIA DMG
ETL EZE
GPA GRM
HMT HOK
LDO LHE
MMU MRQ
OPH OPI
PLT PMO
RBT RBY
SBI SBK
SKA SKI
SRB SRH
SYM TAM
WHX WIT

ACS AGR
BBE BBR
BTH BTS
CDO CDX

FHD
GSH
HTH
LHO
MSL
ORH
PMU
RCH
SBW
SMC
SSC
TAR
WOD

ANT
BCA
BYD
CDY
CSE
DSP
FHD
GSH
HTH
LHO
MSL
ORH
PMU
RCH
SBW
SMC
SSC
TAR
WOD

ANT
BCA
BYD
CDY
CSE
DSP
FHD
GSH
HTH
LHO
MSL
ORH
PMU
RCH
SBW
SMC
SSC
TAR
WOD

ANT
BCA
BYD
CDY

FIS
GSP
HTR
LIN
NEB
OVvM
POS
RCO
SCC
SMO
SSIT
TOA
WSQ

ANZ
BEE
BYS
CFA
CSQ
DWO
FIS
GSP
HTR
LIN
NEB
OovM
POS
RCO
SCC
SMO
SSIT
TOA
WSQ

ANZ
BEE
BYS
CFA
CSQ
DWO
FIS
GSP
HTR
LIN
NEB
OVM
POS
RCO
SCC
SMO
SSI
TOA
WSQ

ANZ
BEE
BYS
CFA

FMA
GUR
HYA
LMU
NOS
PAG
PRU
RHY
SCG
SND
SSK
TOD
WWA

API
BER
CAR
CHG
CSU
ECH
FMA
GUR
HYA
LMU
NOS
PAG
PRU
RHY
SCG
SND
SSK
TOD
WWA

API
BER
CAR
CHG
CSU
ECH
FMA
GUR
HYA
LMU
NOS
PAG
PRU
RHY
SCG
SND
SSK
TOD
WWA

API
BER
CAR
CHG

FRO
GVE
JAV
LPA
NSD
PBU
PSI
RIB
SCH
SOR
SSM
TOP
ZOR

APR
BGZ
CAS
CHP
CYO
ECN
FRO
GVE
JAV
LPA
NSD
PBU
PSIT
RIB
SCH
SOR
SSM
TOP
ZOR

APR
BGZ
CAS
CHP
CYO
ECN
FRO
GVE
JAV
LPA
NSD
PBU
PST
RIB
SCH
SOR
SSM
TOP
ZOR

APR
BGZ
CAS
CHP

55

FRS
HAG
JEI
LSO
OAR
PDG
PSK
ROK
SCI
SOT
SSO
TRU

ARA
BNS
CBA
CIN
CYP
EMA
FRS
HAG
JEFI
LSO
OAR
PDG
PSK
ROK
SCI
SOT
SSO
TRU

ARA
BNS
CBA
CIN
CYP
EMA
FRS
HAG
JFI
LSO
OAR
PDG
PSK
ROK
SCI
SOT
SSO
TRU

ARA
BNS
CBA
CIN

GAS
HAK
JMD
MAK
OCP
PHO
PSY
RSK
SCO
SPD
STA
TSQ

ASR
BOE
CBE
CJA
DAP
EPL
GAS
HAK
JMD
MAK
OCP
PHO
PSY
RSK
SCO
SPD
STA
TSQ

ASR
BOE
CBE
CJA
DAP
EPL
GAS
HAK
JMD
MAK
OCP
PHO
PSY
RSK
SCO
SPD
STA
TSQ

ASR
BOE
CBE
CJA

GDU
HAP
JMM
MAN
OCT
PHS
PYR
RSQ
SDO
SPE
SUA
TUB

ATC
BSH
CBI
CMA
DCO
EPR
GDU
HAP
JMM
MAN
OCT
PHS
PYR
RSQ
SDO
SPE
SUA
TUB

ATC
BSH
CBI
CMA
DCO
EPR
GDU
HAP
JMM
MAN
OCT
PHS
PYR
RSO
SDO
SPE
SUA
TUB

ATC
BSH
CBI
CMA

GLS
HCO
LAG
MCA
OFH
PIG
PZE
RUB
SEO
SPN
SUH
UNI

BAM
BSL
CBO
CMU
DCS
EPT
GLS
HCO
LAG
MCA
OFH
PIG
PZE
RUB
SEO
SPN
SUH
UNI

BAM
BSL
CBO
CMU
DCS
EPT
GLS
HCO
LAG
MCA
OFH
PIG
PZE
RUB
SEO
SPN
SUH
UNI

BAM
BSL
CBO
CMU

GON
HEX
LAN
MDO
ONG
PKN
RAG
RUD
SFI
SPT
SUS
VNI

BAR
BSP
CBX
COL
DEA
ERA
GON
HEX
LAN
MDO
ONG
PKN
RAG
RUD
SFTI
SPT
SUS
VNI

BAR
BSP
CBX
COL
DEA
ERA
GON
HEX
LAN
MDO
ONG
PKN
RAG
RUD
SFT
SPT
SUS
VNI

BAR
BSP
CBX
COL

GOR
HJO
LCH
MIQ
OPE
PLS
RBM
SAL
SIA
SOX
SWA
VSQ

BAS
BTA
CCX
COT
DHO
ETB
GOR
HJO
LCH
MIQ
OPE
PLS
RBM
SAL
SIA
SOX
SWA
VSQ

BAS
BTA
CCX
COoT
DHO
ETB
GOR
HJO
LCH
MIQ
OPE
PLS
RBM
SAL
SIA
SOX
SWA
VSQ

BAS
BTA
CCX
COoT



@species tan0101

codes

@species tan0201

codes

@species tan0301

codes

COoU
DIA
ETL
GPA
HMT
LDO
MMU
OPH
PLT
RBT
SBI
SKA
SRB
SYM
WHX

CRB
DMG
EZE
GRM
HOK
LHE
MRQ
OPI
PMO
RBY
SBK
SKI
SRH
TAM
WIT

ACS AGR
BBE BBR
BTH BTS
CDO CDX
COoU CRB
DIA DMG
ETL EZE
GPA GRM
HMT HOK
LDO LHE
MMU MRQ
OPH OPI
PLT PMO
RBT RBY
SBI SBK
SKA SKI
SRB SRH
SYM TAM
WHX WIT

ACS AGR
BBE BBR
BTH BTS
CDO CDX
COU CRB
DIA DMG
ETL EZE
GPA GRM
HMT HOK
LDO LHE
MMU MRQ
OPH OPI
PLT PMO
RBT RBY
SBI SBK
SKA SKI
SRB SRH
SYM TAM
WHX WIT

ACS
BBE

AGR
BBR

CSE
DSP
FHD
GSH
HTH
LHO
MSL
ORH
PMU
RCH
SBW
SMC
SSC
TAR
WOD

ANT
BCA
BYD
CDY
CSE
DSP
FHD
GSH
HTH
LHO
MSL
ORH
PMU
RCH
SBW
SMC
SSC
TAR
WOD

ANT
BCA
BYD
CDY
CSE
DSP
FHD
GSH
HTH
LHO
MSL
ORH
PMU
RCH
SBW
SMC
SSC
TAR
WOD

ANT
BCA

CSQ
DWO
FIS
GSP
HTR
LIN
NEB
OVM
POS
RCO
SCC
SMO
SSI
TOA
WSQ

ANZ
BEE
BYS
CFA
CSQ
DWO
FIS
GSP
HTR
LIN
NEB
OVM
POS
RCO
SCC
SMO
SSI
TOA
WSQ

ANZ
BEE
BYS
CFA
CSQ
DWO
FIS
GSP
HTR
LIN
NEB
OVvM
POS
RCO
SCC
SMO
SSIT
TOA
WSQ

ANZ
BEE

CSU
ECH
FMA
GUR
HYA
LMU
NOS
PAG
PRU
RHY
SCG
SND
SSK
TOD
WWA

API
BER
CAR
CHG
CSU
ECH
FMA
GUR
HYA
LMU
NOS
PAG
PRU
RHY
SCG
SND
SSK
TOD
WWA

API
BER
CAR
CHG
CSU
ECH
FMA
GUR
HYA
LMU
NOS
PAG
PRU
RHY
SCG
SND
SSK
TOD
WWA

API
BER

CYO
ECN
FRO
GVE
JAV
LPA
NSD
PBU
PSIT
RIB
SCH
SOR
SSM
TOP
ZOR

APR
BGZ
CAS
CHP
CYO
ECN
FRO
GVE
JAV
LPA
NSD
PBU
PSI
RIB
SCH
SOR
SSM
TOP
ZOR

APR
BGZ
CAS
CHP
CYO
ECN
FRO
GVE
JAV
LPA
NSD
PBU
PSI
RIB
SCH
SOR
SSM
TOP
ZOR

APR
BGZ

56

CYP
EMA
FRS
HAG
JFI
LSO
OAR
PDG
PSK
ROK
SCI
SOT
SSO
TRU

ARA
BNS
CBA
CIN
CYP
EMA
FRS
HAG
JFI
LSO
OAR
PDG
PSK
ROK
SCI
SOT
SSO
TRU

ARA
BNS
CBA
CIN
CYPp
EMA
FRS
HAG
JFI
LSO
OAR
PDG
PSK
ROK
SCI
SOT
SSO
TRU

ARA
BNS

DAP
EPL
GAS
HAK
JMD
MAK
OCP
PHO
PSY
RSK
SCO
SPD
STA
TSQ

ASR
BOE
CBE
CJA
DAP
EPL
GAS
HAK
JMD
MAK
oCP
PHO
PSY
RSK
SCO
SPD
STA
TSQ

ASR
BOE
CBE
CJA
DAP
EPL
GAS
HAK
JMD
MAK
oCP
PHO
PSY
RSK
SCO
SPD
STA
TSQ

ASR
BOE

DCO
EPR
GDU
HAP
JMM
MAN
OCT
PHS
PYR
RSO
SDO
SPE
SUA
TUB

ATC
BSH
CBI
CMA
DCO
EPR
GDU
HAP
JMM
MAN
OCT
PHS
PYR
RSO
SDO
SPE
SUA
TUB

ATC
BSH
CBI
CMA
DCO
EPR
GDU
HAP
JMM
MAN
OCT
PHS
PYR
RSO
SDO
SPE
SUA
TUB

ATC
BSH

DCS
EPT
GLS
HCO
LAG
MCA
OFH
PIG
PZE
RUB
SEO
SPN
SUH
UNI

BAM
BSL
CBO
CMU
DCS
EPT
GLS
HCO
LAG
MCA
OFH
PIG
PZE
RUB
SEO
SPN
SUH
UNI

BAM
BSL
CBO
CMU
DCS
EPT
GLS
HCO
LAG
MCA
OFH
PIG
PZE
RUB
SEO
SPN
SUH
UNI

BAM
BSL

DEA
ERA
GON
HEX
LAN
MDO
ONG
PKN
RAG
RUD
SFTI
SPT
SUS
VNI

BAR
BSP
CBX
COL
DEA
ERA
GON
HEX
LAN
MDO
ONG
PKN
RAG
RUD
SFT
SPT
SUS
VNI

BAR
BSP
CBX
COL
DEA
ERA
GON
HEX
LAN
MDO
ONG
PKN
RAG
RUD
SFI
SPT
SUS
VNI

BAR
BSP

DHO
ETB
GOR
HJO
LCH
MIQ
OPE
PLS
RBM
SAL
SIA
SOX
SWA
VSQ

BAS
BTA
CCX
COoT
DHO
ETB
GOR
HJO
LCH
MIQ
OPE
PLS
RBM
SAL
SIA
SOX
SWA
VSQ

BAS
BTA
CCX
COoT
DHO
ETB
GOR
HJO
LCH
MIQ
OPE
PLS
RBM
SAL
SIA
SOX
SWA
VSQ

BAS
BTA



BTH
CDO
COU
DIA
ETL
GPA
HMT
LDO
MMU
OPH
PLT
RBT
SBI
SKA
SRB
SYM
WHX

@species tan0401

BTS
CDX
CRB
DMG
EZE
GRM
HOK
LHE
MRQ
OPI
PMO
RBY
SBK
SKI
SRH
TAM
WIT

codes ACS AGR
BBE BBR
BTH BTS
CDO CDX
COU CRB
DIA DMG
ETL EZE
GPA GRM
HMT HOK
LDO LHE
MMU MRQ
OPH OPI
PLT PMO
RBT RBY
SBI SBK
SKA SKI
SRB SRH
SYM TAM
WHX WIT

@species tan0501

codes ACS AGR
BBE BBR
BTH BTS
CDO CDX
COou CRB
DIA DMG
ETL EZE
GPA GRM
HMT HOK
LDO LHE
MMU MRQ
OPH OPI
PLT PMO
RBT RBY
SBI SBK
SKA SKI
SRB SRH
SYM TAM
WHX WIT

@species tan0601

BYD
CDY
CSE
DSP
FHD
GSH
HTH
LHO
MSL
ORH
PMU
RCH
SBW
SMC
SSC
TAR
WOD

ANT
BCA
BYD
CDY
CSE
DSP
FHD
GSH
HTH
LHO
MSL
ORH
PMU
RCH
SBW
SMC
SSC
TAR
WOD

ANT
BCA
BYD
CDY
CSE
DSP
FHD
GSH
HTH
LHO
MSL
ORH
PMU
RCH
SBW
SMC
SSC
TAR
WOD

BYS
CFA
CSQ
DWO
FIS
GSP
HTR
LIN
NEB
OoVvM
POS
RCO
SCC
SMO
SSIT
TOA
WSQ

ANZ
BEE
BYS
CFA
CSQ
DWO
FIS
GSP
HTR
LIN
NEB
OovM
POS
RCO
SCC
SMO
SSIT
TOA
WSQ

ANZ
BEE
BYS
CFA
CSQ
DWO
FIS
GSP
HTR
LIN
NEB
OovM
POS
RCO
SCC
SMO
SSIT
TOA
WSQ

CAR
CHG
CSU
ECH
FMA
GUR
HYA
LMU
NOS
PAG
PRU
RHY
SCG
SND
SSK
TOD
WWA

API
BER
CAR
CHG
CSU
ECH
FMA
GUR
HYA
LMU
NOS
PAG
PRU
RHY
SCG
SND
SSK
TOD
WWA

API
BER
CAR
CHG
CSU
ECH
FMA
GUR
HYA
LMU
NOS
PAG
PRU
RHY
SCG
SND
SSK
TOD
WWA

CAS
CHP
CYO
ECN
FRO
GVE
JAV
LPA
NSD
PBU
PSI
RIB
SCH
SOR
SSM
TOP
ZOR

APR
BGZ
CAS
CHP
CYO
ECN
FRO
GVE
JAV
LPA
NSD
PBU
PSI
RIB
SCH
SOR
SSM
TOP
ZOR

APR
BGZ
CAS
CHP
CYO
ECN
FRO
GVE
JAV
LPA
NSD
PBU
PST
RIB
SCH
SOR
SSM
TOP
ZOR

57

CBA
CIN
CYP
EMA
FRS
HAG
JFI
LSO
OAR
PDG
PSK
ROK
SCI
SOT
SSO
TRU

ARA
BNS
CBA
CIN
CYP
EMA
FRS
HAG
JEFI
LSO
OAR
PDG
PSK
ROK
SCI
SOT
SSO
TRU

ARA
BNS
CBA
CIN
CYP
EMA
FRS
HAG
JEI
LSO
OAR
PDG
PSK
ROK
SCI
SOT
SSO
TRU

CBE
CJA
DAP
EPL
GAS
HAK
JMD
MAK
oCP
PHO
PSY
RSK
SCO
SPD
STA
TSQ

ASR
BOE
CBE
CJA
DAP
EPL
GAS
HAK
JMD
MAK
OCP
PHO
PSY
RSK
SCO
SPD
STA
TSQ

ASR
BOE
CBE
CJA
DAP
EPL
GAS
HAK
JMD
MAK
OCP
PHO
PSY
RSK
SCO
SPD
STA
TSQ

CBI
CMA
DCO
EPR
GDU
HAP
JMM
MAN
OCT
PHS
PYR
RSO
SDO
SPE
SUA
TUB

ATC
BSH
CBI
CMA
DCO
EPR
GDU
HAP
JMM
MAN
OCT
PHS
PYR
RSQ
SDO
SPE
SUA
TUB

ATC
BSH
CBI
CMA
DCO
EPR
GDU
HAP
JMM
MAN
OCT
PHS
PYR
RSQ
SDO
SPE
SUA
TUB

CBO
CMU
DCS
EPT
GLS
HCO
LAG
MCA
OFH
PIG
PZE
RUB
SEO
SPN
SUH
UNI

BAM
BSL
CBO
CMU
DCS
EPT
GLS
HCO
LAG
MCA
OFH
PIG
PZE
RUB
SEO
SPN
SUH
UNI

BAM
BSL
CBO
CMU
DCS
EPT
GLS
HCO
LAG
MCA
OFH
PIG
PZE
RUB
SEO
SPN
SUH
UNI

CBX
COL
DEA
ERA
GON
HEX
LAN
MDO
ONG
PKN
RAG
RUD
SFI
SPT
SUS
VNI

BAR
BSP
CBX
COL
DEA
ERA
GON
HEX
LAN
MDO
ONG
PKN
RAG
RUD
SFI
SPT
SUS
VNI

BAR
BSP
CBX
COL
DEA
ERA
GON
HEX
LAN
MDO
ONG
PKN
RAG
RUD
SFT
SPT
SUS
VNI

CCX
COoT
DHO
ETB
GOR
HJO
LCH
MIQ
OPE
PLS
RBM
SAL
SIA
SOX
SWA
VSQ

BAS
BTA
CCX
COT
DHO
ETB
GOR
HJO
LCH
MIQ
OPE
PLS
RBM
SAL
SIA
SOX
SWA
VSQ

BAS
BTA
CCX
COT
DHO
ETB
GOR
HJO
LCH
MIQ
OPE
PLS
RBM
SAL
SIA
SOX
SWA
VSQ



codes

@species tan0701

codes

@species tan0801

codes

ACS AGR
BBE BBR
BTH BTS
CDO CDX
COoU CRB
DIA DMG
ETL EZE
GPA GRM
HMT HOK
LDO LHE
MMU MRQ
OPH OPI
PLT PMO
RBT RBY
SBI SBK
SKA SKI
SRB SRH
SYM TAM
WHX WIT

ACS AGR
BBE BBR
BTH BTS
CDO CDX
COoU CRB
DIA DMG
ETL EZE
GPA GRM
HMT HOK
LDO LHE
MMU MRQ
OPH OPI
PLT PMO
RBT RBY
SBI SBK
SKA SKI
SRB SRH
SYM TAM
WHX WIT

ACS AGR
BBE BBR
BTH BTS
CDO CDX
COoU CRB
DIA DMG
ETL EZE
GPA GRM
HMT HOK
LDO LHE
MMU MRQ
OPH OPI
PLT PMO
RBT RBY
SBI SBK
SKA SKI
SRB SRH
SYM TAM
WHX WIT

ANT
BCA
BYD
CDhY
CSE
DSP
FHD
GSH
HTH
LHO
MSL
ORH
PMU
RCH
SBW
SMC
SSC
TAR
WOD

ANT
BCA
BYD
CDY
CSE
DSP
FHD
GSH
HTH
LHO
MSL
ORH
PMU
RCH
SBW
SMC
SSC
TAR
WOD

ANT
BCA
BYD
CDY
CSE
DSP
FHD
GSH
HTH
LHO
MSL
ORH
PMU
RCH
SBW
SMC
SSC
TAR
WOD

ANZ
BEE
BYS
CFA
CSQ
DWO
FIS
GSP
HTR
LIN
NEB
OovM
POS
RCO
SCC
SMO
SST
TOA
WSQ

ANZ
BEE
BYS
CFA
CSQ
DWO
FIS
GSP
HTR
LIN
NEB
OVM
POS
RCO
SCC
SMO
SSI
TOA
WSQ

ANZ
BEE
BYS
CFA
CSQ
DWO
FIS
GSP
HTR
LIN
NEB
OVM
POS
RCO
SCC
SMO
SSI
TOA
WSQ

API
BER
CAR
CHG
CSU
ECH
FMA
GUR
HYA
LMU
NOS
PAG
PRU
RHY
SCG
SND
SSK
TOD
WWA

API
BER
CAR
CHG
CSU
ECH
FMA
GUR
HYA
LMU
NOS
PAG
PRU
RHY
SCG
SND
SSK
TOD
WWA

API
BER
CAR
CHG
CSU
ECH
FMA
GUR
HYA
LMU
NOS
PAG
PRU
RHY
SCG
SND
SSK
TOD
WWA

APR
BGZ
CAS
CHP
CYO
ECN
FRO
GVE
JAV
LPA
NSD
PBU
PSIT
RIB
SCH
SOR
SSM
TOP
ZOR

APR
BGZ
CAS
CHP
CYO
ECN
FRO
GVE
JAV
LPA
NSD
PBU
PSIT
RIB
SCH
SOR
SSM
TOP
ZOR

APR
BGZ
CAS
CHP
CYO
ECN
FRO
GVE
JAV
LPA
NSD
PBU
PSI
RIB
SCH
SOR
SSM
TOP
ZOR
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ARA
BNS
CBA
CIN
CYP
EMA
FRS
HAG
JEI
LSO
OAR
PDG
PSK
ROK
SCI
SOT
SSO
TRU

ARA
BNS
CBA
CIN
CYP
EMA
FRS
HAG
JFI
LSO
OAR
PDG
PSK
ROK
SCI
SOT
SSO
TRU

ARA
BNS
CBA
CIN
CYP
EMA
FRS
HAG
JFI
LSO
OAR
PDG
PSK
ROK
SCI
SOT
SSO
TRU

ASR
BOE
CBE
CJA
DAP
EPL
GAS
HAK
JMD
MAK
OCP
PHO
PSY
RSK
SCO
SPD
STA
TSQ

ASR
BOE
CBE
CJA
DAP
EPL
GAS
HAK
JMD
MAK
OCP
PHO
PSY
RSK
SCO
SPD
STA
TSQ

ASR
BOE
CBE
CJA
DAP
EPL
GAS
HAK
JMD
MAK
oCP
PHO
PSY
RSK
SCO
SPD
STA
TSQ

ATC
BSH
CBI
CMA
DCO
EPR
GDU
HAP
JMM
MAN
OCT
PHS
PYR
RSQ
SDO
SPE
SUA
TUB

ATC
BSH
CBI
CMA
DCO
EPR
GDU
HAP
JMM
MAN
OCT
PHS
PYR
RSQ
SDO
SPE
SUA
TUB

ATC
BSH
CBI
CMA
DCO
EPR
GDU
HAP
JMM
MAN
OCT
PHS
PYR
RSO
SDO
SPE
SUA
TUB

BAM
BSL
CBO
CMU
DCS
EPT
GLS
HCO
LAG
MCA
OFH
PIG
PZE
RUB
SEO
SPN
SUH
UNI

BAM
BSL
CBO
CMU
DCS
EPT
GLS
HCO
LAG
MCA
OFH
PIG
PZE
RUB
SEO
SPN
SUH
UNI

BAM
BSL
CBO
CMU
DCS
EPT
GLS
HCO
LAG
MCA
OFH
PIG
PZE
RUB
SEO
SPN
SUH
UNI

BAR
BSP
CBX
COL
DEA
ERA
GON
HEX
LAN
MDO
ONG
PKN
RAG
RUD
SFT
SPT
SUS
VNI

BAR
BSP
CBX
COL
DEA
ERA
GON
HEX
LAN
MDO
ONG
PKN
RAG
RUD
SFTI
SPT
SUS
VNI

BAR
BSP
CBX
COL
DEA
ERA
GON
HEX
LAN
MDO
ONG
PKN
RAG
RUD
SFTI
SPT
SUS
VNI

BAS
BTA
CCX
COT
DHO
ETB
GOR
HJO
LCH
MIQ
OPE
PLS
RBM
SAL
SIA
SOX
SWA
VSQ

BAS
BTA
CCX
COoT
DHO
ETB
GOR
HJO
LCH
MIQ
OPE
PLS
RBM
SAL
SIA
SOX
SWA
VSQ

BAS
BTA
CCX
COoT
DHO
ETB
GOR
HJO
LCH
MIQ
OPE
PLS
RBM
SAL
SIA
SOX
SWA
VSQ



@species tan0901

codes ACS AGR ANT ANZ APT APR ARA ASR ATC BAM BAR BAS
BBE BBR BCA BEE BER BGZ BNS BOE BSH BSL BSP BTA
BTH BTS BYD BYS CAR CAS CBA CBE CBI CBO CBX CCX
CDO CDX CDY CFA CHG CHP CIN CJA CMA CMU COL COT
COU CRB CSE CSQ CSU CYO CYP DAP DCO DCS DEA DHO
DIA DMG DSP DWO ECH ECN EMA EPL EPR EPT ERA ETB
ETL EZE FHD FIS FMA FRO FRS GAS GDU GLS GON GOR
GPA GRM GSH GSP GUR GVE HAG HAK HAP HCO HEX HJO
HMT HOK HTH HTR HYA JAV JFT JMD JMM LAG LAN LCH
LDO LHE LHO LIN LMU LPA LSO MAK MAN MCA MDO MIQ
MMU MRQ MSL NEB NOS NSD OAR OCP OCT OFH ONG OPE
OPH OPI ORH OVM PAG PBU PDG PHO PHS PIG PKN PLS
PLT PMO PMU POS PRU PST PSK PSY PYR PZE RAG RBM
RBT RBY RCH RCO RHY RIB ROK RSK RSQ RUB RUD SAL
SBI SBK SBW SCC SCG SCH SCI SCO SDO SEO SFI SIA
SKA SKIT SMC SMO SND SOR SOT SPD SPE SPN SPT SOX
SRB SRH SSC SST SSK SSM SSO STA SUA SUH SUS SWA
SYM TAM TAR TOA TOD TOP TRU TSQ TUB UNI VNI VSQ
WHX WIT WOD WSQ WWA ZOR

@species tanl001

codes ACS AGR ANT ANZ APT APR ARA ASR ATC BAM BAR BAS
BBE BBR BCA BEE BER BGZ BNS BOE BSH BSL BSP BTA
BTH BTS BYD BYS CAR CAS CBA CBE CBI CBO CBX CCX
CDO CDX CDY CFA CHG CHP CIN CJA CMA CMU COL COT
COU CRB CSE CSQ CSU CYO CYP DAP DCO DCS DEA DHO
DIA DMG DSP DWO ECH ECN EMA EPL EPR EPT ERA ETB
ETL EZE FHD FIS FMA FRO FRS GAS GDU GLS GON GOR
GPA GRM GSH GSP GUR GVE HAG HAK HAP HCO HEX HJO
HMT HOK HTH HTR HYA JAV JFT JMD JMM LAG LAN LCH
LDO LHE LHO LIN LMU LPA LSO MAK MAN MCA MDO MIQ
MMU MRQ MSL NEB NOS NSD OAR OCP OCT OFH ONG OPE
OPH OPI ORH OVM PAG PBU PDG PHO PHS PIG PKN PLS
PLT PMO PMU POS PRU PST PSK PSY PYR PZE RAG RBM
RBT RBY RCH RCO RHY RIB ROK RSK RSQ RUB RUD SAL
SBIT SBK SBW SCC SCG SCH SCIT SCO SDO SEO SFI SIA
SKA SKI SMC SMO SND SOR SOT SPD SPE SPN SPT SOX
SRB SRH SSC SST SSK SSM SSO STA SUA SUH SUS SWA
SYM TAM TAR TOA TOD TOP TRU TSQ TUB UNI VNI VSQ
WHX WIT WOD WSQ WWA ZOR

@LF scaling numbers in population

@preferences tan9106

distance towed recorded distance recorded speed*time from lat long
width swept recorded doorspread

catch_weight recorded

@preferences tan9212

distance towed recorded distance recorded speed*time from lat long
width swept recorded doorspread

catch_weight recorded

@preferences tan9401

distance towed recorded distance recorded speed*time from lat long
width swept recorded doorspread

catch_weight recorded
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@preferences tan9501

distance towed recorded distance
width swept recorded doorspread
catch weight recorded

@preferences tan9601

distance towed recorded distance
width swept recorded doorspread
catch weight recorded

@preferences tan9701

distance towed recorded distance
width swept recorded doorspread
catch weight recorded

@preferences tan9801

distance towed recorded distance
width swept recorded doorspread
catch weight recorded

@preferences tan9901

distance towed recorded distance
width swept recorded doorspread
catch weight recorded

@preferences tan0001

distance towed recorded distance
width swept recorded doorspread
catch weight recorded

@preferences tan0101

distance towed recorded distance
width swept recorded doorspread
catch weight recorded

@preferences tan0201

distance towed recorded distance
width swept recorded doorspread
catch weight recorded

@preferences tan0301

distance towed recorded distance
width swept recorded doorspread
catch weight recorded

@preferences tan0401

distance towed recorded distance
width swept recorded doorspread
catch weight recorded

@preferences tan0501

distance towed recorded distance
width swept recorded doorspread
catch weight recorded

@preferences tan0601

distance towed recorded distance
width swept recorded doorspread
catch weight recorded

@preferences tan0701

recorded speed*time

recorded speed*time

recorded speed*time

recorded speed*time

recorded speed*time

recorded speed*time

recorded speed*time

recorded speed*time

recorded speed*time

recorded speed*time

recorded speed*time

recorded speed*time
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from lat long

from lat long

from lat long

from lat long

from lat long

from lat long

from lat long

from lat long

from lat long

from lat long

from lat long

from lat long



distance towed recorded distance recorded speed*time from lat long
width swept recorded doorspread
catch weight recorded

@preferences tan0801

distance towed recorded distance recorded speed*time from lat long
width swept recorded doorspread

catch weight recorded

@preferences tan0901

distance towed recorded distance recorded speed*time from lat long
width swept recorded doorspread

catch weight recorded

@preferences tanl001

distance towed recorded distance recorded speed*time from lat long
width swept recorded doorspread

catch weight recorded

@output tables

sub _biomass_ by stratum T
biomass by species T
biomass by species stratum T
biomass by species trip T
LFs by stratum F

LFs_by station F

Number measured T

LF totals T

@output precision

quantity density biomass LF number cv gain
type dec place dec place sig fig dec_place dec place
precision 1 0 8 1 1

@input from database
database Empress

@where tan9106
t station station no !match '118[143"'

@where tan9212
t station station no !match '155' and gear perf match '1]2'

@where tan9401
t _station gear perf match '1[2'

@where tan9501
t station station no !match '7]145]66]76]106' and categories match

@where tan9601
t station station no !match '4[23[43]60'

@where tan9701
t _station station no !match '29[93'

@where tan9801
t station gear perf match 'l|2' and categories match 'RD'

t stratum stratum !match '0021(0022"'

@where tan9901
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t _station gear perf match 'l|2' and categories match 'RD'
t_stratum stratum !match '0021°'

@where tan0001
t _station gear perf match 'l|2' and categories match 'P1|P2'
t_stratum stratum !match '0021°'

@where tan0101
t station gear perf match 'l|2' and categories match 'P1l|P2'

@where tan0201
t _station gear perf match 'l|2' and categories match 'P1l|P2'
t stratum stratum !match '0022'

@where tan0301
t _station gear perf match 'l|2' and categories match 'P1l|P2'

@where tan0401
t station gear perf match 'l|2' and categories match 'P1l|P2'

@where tan0501
t _station gear perf match 'l|2' and categories match 'P1|P2'

@where tan0601
t _station gear perf match 'l|2' and categories match 'P1l'

@where tan0701
t station gear perf match 'l|2' and categories match 'P1l|P2'
t stratum stratum !match '0022'

@where tan0801
t _station gear perf match 'l|2' and categories match 'P1|P2'
t stratum stratum !match '0022'

@where tan0901
t _station gear perf match 'l|2' and categories match 'P1l|P2'

@where tanl001

t station gear perf match 'l|2' and categories match 'P1|P2|RD'
t stratum stratum !match
"HAKE|021A1021B|0022|002310024|0025|0026]0027]10028(0029"

#tan9106 0001 0002 0003 0004 0005 0006 0007 0008 0009 0010 0011
0014 0015 0016 0017 0018 0019 0020 0021 0022 0023 0024

#tan9212 0001 0002 0003 0004 0005 0006 0007 0008 0009 0010 0011
0014 0015 0016 0017 0018 0019 0020 0021 0022 0023 0024 0025
#tan9401 0001 0002 0003 0004 0005 0006 0007 0008 0009 0010 0011
0014 0015 0016 0017 0018 0019 0020 0021 0022 0023 0024 0025
#tan9501 0001 0002 0003 0004 0005 0006 0007 0008 0009 0010 0011
0014 0015 0016 0017 0018 0019 0020 0021 0022 0023 0024 0025
#tan9601 0001 0002 0003 0004 0005 0006 0007 0008 0009 0010 0011
0014 0015 0016 0017 0018 0019 0020

#tan9701 0001 0002 0003 0004 0005 0006 0007 0008 0009 0010 0011
0014 0015 0016 0017 0018 0019 0020

#tan9801 0001 0002 0003 0004 0005 0006 0007 0008 0009 0010 0011
0014 0015 0016 0017 0018 0019 0020 0021

#tan9901 0001 0002 0003 0004 0005 0006 0007 0008 0009 0010 0011
0014 0015 0016 0017 0018 0019 0020 0021

#tan0001 0001 002A 002B 0003 0004 0005 0006 0007 008A 008B 0009

011A 011B 0l11C 011D 0012 0013 0014 0015 0016 0017 0018 0019 0020 0021
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0012

0012

0012

0012

0012

0012

0012

0012

010A

0013

0013

0013

0013

0013

0013

0013

0013

010B



#tan0101 0001 002A 002B 0003 0004 0005 0006 0007 O08A 008B 0009 O10A 010B
011A 011B 0l11C 011D 0012 0013 0014 0015 0016 0017 0018 0019 0020

#tan0201 0001 002A 002B 0003 0004 0005 0006 0007 008A 008B 0009 010A 010B
011A 011B 011C 011D 0012 0013 0014 0015 0016 0017 0018 0019 0020 0022
#tan0301 0001 002A 002B 0003 0004 0005 0006 0007 O08A 008B 0009 O10A 010B
0l11A 011B 0l11C 011D 0012 0013 0014 0015 0016 0017 0018 0019 0020

#tan0401 0001 002A 002B 0003 0004 0005 0006 0007 O08A 008B 0009 O010A 010B
011A 011B 011C 011D 0012 0013 0014 0015 0016 0017 0018 0019 0020

#tan0501 0001 002A 002B 0003 0004 0005 0006 0007 008A 008B 0009 010A 010B
011A 011B 0l11C 011D 0012 0013 0014 0015 0016 0017 0018 0019 0020

#tan0601 0001 002A 002B 0003 0004 0005 0006 0007 O08A 008B 0009 O010A 010B
011A 011B 011C 011D 0012 0013 0014 0015 0016 0017 0018 0019 0020

#tan0701 0001 002A 002B 0003 0004 0005 0006 0007 008A 008B 0009 010A 010B
011A 011B 011C 011D 0012 0013 0014 0015 0016 0017 0018 0019 0020 0022
#tan0801 0001 002A 002B 0003 0004 0005 0006 0007 O08A 008B 0009 O010A 010B
011A 011B 0l11C 011D 0012 0013 0014 0015 0016 0017 0018 0019 0020 0022
#tan0901 0001 002A 002B 0003 0004 0005 0006 0007 O08A 008B 0009 O010A 010B
011A 011B 011C 011D 0012 0013 0014 0015 0016 0017 0018 0019 0020

# tan9106

@change strata tan9106

from 0002 0003 0005 0008 0009 0017 0021 0022 0023 0024
to 002A 002B 0004 008A 008B 0016 0003 0005 0009 0017

@change stratum area tan9106

strata 0004 0016
new areas 10704 11540
# tan9212

@change strata tan9212
from 0002 0003 0005 0008 0009 0017 0021 0022 0023 0024
to  002A 002B 0004 008A 008B 0016 0003 0005 0009 0017

@change stratum area tan9212

strata 0004 0016
new _areas 11318 11558
# tan9401

@change strata tan9401
from 0002 0003 0005 0008 0009 0017 0021 0022 0023 0024
to  002A 002B 0004 008A 008B 0016 0003 0005 0009 0017

@change stratum area tan9401
strata 0004 0016
new_areas 11319 11521

# tan9501

@change strata tan9501

from 0002 0003 0005 0008 0009 0017 0021 0022 0023 0024
to 002A 002B 0004 0O08A 008B 0016 0003 0005 0009 0017

@change stratum area tan9501

strata 0004 0016
new_areas 11304 11522
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APPENDIX 2: SurvCalc code used to estimate length frequencies

@trips tan9106 tan9212 tan9401 tan%9501 tan9601 tan9701 tan9801 tan9901
tan0001 tan0101 tan0201 tan0301 tan0401 tan0501 tan0601 tan0701 tan0801
tan0901 tanl001

@species tan9106

codes BAR BOE HAK HOK LDO LIN ORH SBW SOR SSO STA
SWA TAR WWA EPT SSK RCO SPE LSO GSH RBM CYP ETB
RBT SST SND

@species tan9212

codes BAR BOE HAK HOK LDO LIN ORH SBW SOR SSO STA
SWA TAR WWA EPT SSK RCO SPE LSO GSH RBM CYP ETB
RBT SST SND

@species tan9401

codes BAR BOE HAK HOK LDO LIN ORH SBW SOR SSO STA
SWA TAR WWA EPT SSK RCO SPE LSO GSH RBM CYP ETB
RBT SST SND

@species tan9501

codes BAR BOE HAK HOK LDO LIN ORH SBW SOR SSO STA
SWA TAR WWA EPT SSK RCO SPE LSO GSH RBM CYP ETB
RBT SST SND

@species tan9601

codes BAR BOE HAK HOK LDO LIN ORH SBW SOR SSO STA
SWA TAR WWA EPT SSK RCO SPE LSO GSH RBM CYP ETB
RBT SST SND

@species tan9701

codes BAR BOE HAK HOK LDO LIN ORH SBW SOR SSO STA
SWA TAR WWA EPT SSK RCO SPE LSO GSH RBM CYP ETB
RBT SST SND

@species tan9801

codes BAR BOE HAK HOK LDO LIN ORH SBW SOR SSO STA
SWA TAR WWA EPT SSK RCO SPE LSO GSH RBM CYP ETB
RBT SST SND

@species tan9901

codes BAR BOE HAK HOK LDO LIN ORH SBW SOR SSO STA
SWA TAR WWA EPT SSK RCO SPE LSO GSH RBM CYP ETB
RBT SST SND

@species tan0001

codes BAR BOE HAK HOK LDO LIN ORH SBW SOR SSO STA
SWA TAR WWA EPT SSK RCO SPE LSO GSH RBM CYP ETB
RBT SST SND

@species tan0101

codes BAR BOE HAK HOK LDO LIN ORH SBW SOR SSO STA
SWA TAR WWA EPT SSK RCO SPE LSO GSH RBM CYP ETB
RBT SST SND

@species tan0201

codes BAR BOE HAK HOK LDO LIN ORH SBW SOR SSO STA
SWA TAR WWA EPT SSK RCO SPE LSO GSH RBM CYP ETB
RBT SST SND
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@species tan0301

codes BAR BOE HAK HOK LDO LIN ORH SBW
TAR WWA EPT SSK RCO SPE LSO GSH
SST SND

@species tan0401

codes BAR BOE HAK HOK LDO LIN ORH
SWA TAR WWA EPT SSK RCO SPE LSO
RBT SST SND

@species tan0501

codes BAR BOE HAK HOK LDO LIN ORH
SWA TAR WWA EPT SSK RCO SPE LSO
RBT SST SND

@species tan0601

codes BAR BOE HAK HOK LDO LIN ORH
SWA TAR WWA EPT SSK RCO SPE LSO
RBT SST SND

@species tan0701

codes BAR BOE HAK HOK LDO LIN ORH
SWA TAR WWA EPT SSK RCO SPE LSO
RBT SST SND

@species tan0801

codes BAR BOE HAK HOK LDO LIN ORH
SWA TAR WWA EPT SSK RCO SPE LSO
RBT SST SND

@species tan0901

codes BAR BOE HAK HOK LDO LIN ORH
SWA TAR WWA EPT SSK RCO SPE LSO
RBT SST SND

@species tanl001

codes BAR BOE HAK HOK LDO LIN ORH
SWA TAR WWA EPT SSK RCO SPE LSO
RBT SST SND

@LF scaling numbers in population

@preferences tan9106

distance towed recorded distance recorded speed*time
width swept recorded doorspread

catch_weight recorded

@preferences tan9212

distance towed recorded distance recorded speed*time
width swept recorded doorspread

catch_weight recorded

@preferences tan9401

distance towed recorded distance recorded speed*time
width swept recorded doorspread

catch_weight recorded

@preferences tan9501

distance towed recorded distance recorded speed*time
width swept recorded doorspread
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SOR
RBM

SBW
GSH

SBW
GSH

SBW
GSH

SBW
GSH

SBW
GSH

SBW
GSH

SBW
GSH

from lat long

from lat long

from lat long

from lat long

SSO
CYP

SOR
RBM

SOR
RBM

SOR
RBM

SOR
RBM

SOR
RBM

SOR
RBM

SOR
RBM

STA
ETB

SSO
CYP

SSO
CYP

SSO
CYP

SSO
CYP

SSO
CYP

SSO
CYP

SSO
CYP

SWA
RBT

STA
ETB

STA
ETB

STA
ETB

STA
ETB

STA
ETB

STA
ETB

STA
ETB



catch_weight recorded
@preferences tan9601

distance towed recorded distance
width swept recorded doorspread
catch_weight recorded

@preferences tan9701

distance towed recorded distance
width swept recorded doorspread
catch_weight recorded

@preferences tan9801

distance towed recorded distance
width swept recorded doorspread
catch_weight recorded

@preferences tan9901

distance towed recorded distance
width swept recorded doorspread
catch_weight recorded

@preferences tan0001

distance towed recorded distance
width swept recorded doorspread
catch_weight recorded

@preferences tan0101

distance towed recorded distance
width swept recorded doorspread
catch_weight recorded

@preferences tan0201

distance towed recorded distance
width swept recorded doorspread
catch_weight recorded

@preferences tan0301

distance towed recorded distance
width swept recorded doorspread
catch_weight recorded

@preferences tan0401

distance towed recorded distance
width swept recorded doorspread
catch_weight recorded

@preferences tan0501

distance towed recorded distance
width swept recorded doorspread
catch_weight recorded

@preferences tan0601

distance towed recorded distance
width swept recorded doorspread
catch_weight recorded

@preferences tan0701

distance towed recorded distance
width swept recorded doorspread
catch_weight recorded

recorded speed*time

recorded speed*time

recorded speed*time

recorded speed*time

recorded speed*time

recorded speed*time

recorded speed*time

recorded speed*time

recorded speed*time

recorded speed*time

recorded speed*time

recorded speed*time
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from lat long

from lat long

from lat long

from lat long

from lat long

from lat long

from lat long

from lat long

from lat long

from lat long

from lat long

from lat long



@preferences tan0801

distance towed recorded distance recorded speed*time from lat long
width swept recorded doorspread

catch_weight recorded

@preferences tan0901

distance towed recorded distance recorded speed*time from lat long
width swept recorded doorspread

catch_weight recorded

@preferences tanl001

distance towed recorded distance recorded speed*time from lat long
width swept recorded doorspread

catch_weight recorded

@output tables

sub _biomass by stratum T
biomass by species T
biomass by species stratum T
biomass by species trip T
LFs by stratum F

LFs by station F

Number measured T

LF totals T

@output precision

quantity density biomass LF number cv gain
type dec place dec place sig fig dec place dec place
precision 1 0 8 1 1

@input from database
database Empress

@where tan9106
t station station no !match '118[143"'

@where tan9212
t _station station no !match '155' and gear perf match '1]2'

@where tan9401
t station gear perf match '1[2'

@where tan9501
t station station no !match '7[45]66|76]|106' and categories match 'RD'

@where tan9601
t station station no !match '4[123[43160'

@where tan9701
t station station no !match '29[93"'

@where tan9801
t _station gear perf match 'l|2' and categories match 'RD'
t stratum stratum !match '0021|0022"'

@where tan9901

t station gear perf match 'l|2' and categories match 'RD'
t_stratum stratum !match '0021°'
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@where tan0001
t _station gear perf match 'l|2' and categories match 'P1l|P2'
t stratum stratum !match '0021'

@where tan0101
t _station gear perf match 'l|2' and categories match 'P1|P2'

@where tan0201
t station gear perf match 'l|2' and categories match 'P1l|P2'
t_stratum stratum !match '0022'

@where tan0301
t station gear perf match 'l|2' and categories match 'P1l|P2'

@where tan0401
t _station gear perf match 'l|2' and categories match 'P1l|P2'

@where tan0501
t station gear perf match 'l|2' and categories match 'P1l|P2'

@where tan0601
t station gear perf match 'l|2' and categories match 'P1l'

@where tan0701
t _station gear perf match 'l|2' and categories match 'P1l|P2'
t_stratum stratum !match '0022'

@where tan0801
t station gear perf match 'l|2' and categories match 'P1l|P2'
t_stratum stratum !match '0022'

@where tan0901
t station gear perf match 'l|2' and categories match 'P1l|P2'

@where tanl001

t station gear perf match 'l|2' and categories match 'P1|P2|RD'
t stratum stratum !match

'"HAKE | 021A|021B|0022]10023]1002410025]1002610027|10028|0029"

#tan9106 0001 0002 0003 0004 0005 0006 0007 0008 0009 0010 0011
0014 0015 0016 0017 0018 0019 0020 0021 0022 0023 0024

#tan9212 0001 0002 0003 0004 0005 0006 0007 0008 0009 0010 0011
0014 0015 0016 0017 0018 0019 0020 0021 0022 0023 0024 0025
#tan9401 0001 0002 0003 0004 0005 0006 0007 0008 0009 0010 0011
0014 0015 0016 0017 0018 0019 0020 0021 0022 0023 0024 0025
#tan9501 0001 0002 0003 0004 0005 0006 0007 0008 0009 0010 0011
0014 0015 0016 0017 0018 0019 0020 0021 0022 0023 0024 0025
#tan9601 0001 0002 0003 0004 0005 0006 0007 0008 0009 0010 0011
0014 0015 0016 0017 0018 0019 0020

#tan9701 0001 0002 0003 0004 0005 0006 0007 0008 0009 0010 0011
0014 0015 0016 0017 0018 0019 0020

#tan9801 0001 0002 0003 0004 0005 0006 0007 0008 0009 0010 0011
0014 0015 0016 0017 0018 0019 0020 0021

#tan9901 0001 0002 0003 0004 0005 0006 0007 0008 0009 0010 0011
0014 0015 0016 0017 0018 0019 0020 0021

#tan0001 0001 002A 002B 0003 0004 0005 0006 0007 O08A 008B 0009

011A 011B 0l11C 011D 0012 0013 0014 0015 0016 0017 0018 0019 0020 0021

0012

0012

0012

0012

0012

0012

0012

0012

0013

0013

0013

0013

0013

0013

0013

0013

010A 010B

#tan0101 0001 002A 002B 0003 0004 0005 0006 0007 008A 008B 0009 010A 010B

011A 011B 011C 011D 0012 0013 0014 0015 0016 0017 0018 0019 0020

#tan0201 0001 002A 002B 0003 0004 0005 0006 0007 O08A 008B 0009 O10A 010B

011A 011B 0l11C 011D 0012 0013 0014 0015 0016 0017 0018 0019 0020 0022

68



#tan0301 0001 002A 002B 0003 0004 0005 0006 0007 O08A 008B 0009 O10A 010B
0l11A 011B 0l11C 011D 0012 0013 0014 0015 0016 0017 0018 0019 0020

#tan0401 0001 002A 002B 0003 0004 0005 0006 0007 008A 008B 0009 010A 010B
011A 011B 011C 011D 0012 0013 0014 0015 0016 0017 0018 0019 0020

#tan0501 0001 002A 002B 0003 0004 0005 0006 0007 O08A 008B 0009 O10A 010B
0l11A 011B 0l11C 011D 0012 0013 0014 0015 0016 0017 0018 0019 0020

#tan0601 0001 002A 002B 0003 0004 0005 0006 0007 O08A 008B 0009 O10A 010B
011A 011B 011C 011D 0012 0013 0014 0015 0016 0017 0018 0019 0020

#tan0701 0001 002A 002B 0003 0004 0005 0006 0007 008A 008B 0009 010A 010B
011A 011B 0l11C 011D 0012 0013 0014 0015 0016 0017 0018 0019 0020 0022
#tan0801 0001 002A 002B 0003 0004 0005 0006 0007 OO08A 008B 0009 O010A 010B
011A 011B 0l11C 011D 0012 0013 0014 0015 0016 0017 0018 0019 0020 0022
#tan0901 0001 002A 002B 0003 0004 0005 0006 0007 008A 008B 0009 010A 010B
011A 011B 011C 011D 0012 0013 0014 0015 0016 0017 0018 0019 0020

# tan9106

@change strata tan9106

from 0002 0003 0005 0008 0009 0017 0021 0022 0023 0024
to 002A 002B 0004 008A 008B 0016 0003 0005 0009 0017

@change stratum area tan9106

strata 0004 0016
new areas 10704 11540
# tan9212

@change strata tan9212
from 0002 0003 0005 0008 0009 0017 0021 0022 0023 0024
to  002A 002B 0004 008A 008B 0016 0003 0005 0009 0017

@change stratum area tan9212

strata 0004 0016
new areas 11318 11558
# tan9401

@change strata tan9401
from 0002 0003 0005 0008 0009 0017 0021 0022 0023 0024
to  002A 002B 0004 008A 008B 0016 0003 0005 0009 0017

@change stratum area tan9401
strata 0004 0016
new_areas 11319 11521

# tan9501

@change strata tan9501

from 0002 0003 0005 0008 0009 0017 0021 0022 0023 0024
to 002A 002B 0004 008A 008B 0016 0003 0005 0009 0017

@change stratum area tan9501

strata 0004 0016
new_areas 11304 11522

{

BAR NULL 0.0091 2.88 NULL
BOE NULL 0.04054 2.809 NULL
HAK NULL 0.002221 3.267 NULL
HOK NULL 0.004612 2.884 NULL
LDO NULL 0.03133 2.887 NULL
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LIN
ORH
SBW
SOR
SSO
STA
SWA
TAR
WWA
EPT
SSK
RCO
SPE
LSO
GSH
RBM
CYP
ETB
RBT
SSIT
SND
}

@lw _coeff

a 0
b 2

NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL

.0091
.88

[oNoNeoNoNeoNoNoRoNoholNololNololololNololNolNolNel

.001007 3.36 NULL
.0963 2.68 NULL

.003 3.2 NULL

.054 2.78 NULL
.03506 2.862 NULL
.015479 3.02791 NULL
.006535 3.299 NULL
.028 2.879 NULL

.029 2.971 NULL
.022134 2.91932 NULL
.03285 2.87855 NULL
.013104 2.91313 NULL
.02618 2.921 NULL
.00799 3.12785 NULL
.001411 3.37333 NULL
.011172 3.12709 NULL
.00141 3.2661 NULL
.00196 3.2376 NULL
.004947 3.25917 NULL
.00305 3.24085 NULL
.00129 3.2389 NULL

BAR

@lw _coeff BOE
a 0.04054
b 2.809

@lw coeff HAK
a 0.002221
b 3.267

@lw coeff HOK
a 0.004612
b 2.884

@lw coeff LDO
a 0.03133
b 2.887

@lw coeff LIN
a 0.001007
b 3.36

@lw _coeff ORH
a 0.0963
b 2.68

@lw _coeff SBW
a 0.003
b 3.2

@lw coeff SOR
a 0.054
b 2.78
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@lw _coeff SSO
a 0.03506
b 2.862

@lw coeff STA
a 0.015479
b 3.02791

@lw _coeff SWA
a 0.006535
b 3.299

@lw _coeff TAR
a 0.028
b 2.879

@lw _coeff WWA
a 0.029
b 2.971

@lw _coeff EPT
a 0.022134
b 2.91932

@lw coeff SSK
a 0.03285
b 2.87855

@lw coeff RCO
a 0.013104
b 2.91313

@lw coeff SPE
a 0.02618
b 2.921

@lw coeff LSO
a 0.00799
b 3.12785

@lw coeff GSH
a 0.001411
b 3.37333

@lw coeff RBM

a 0.011172
b 3.12709

@lw coeff CYP
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a 0.00141
b 3.2661

@lw coeff ETB
a 0.00196
b 3.2376

@lw coeff RBT
a 0.004947
b 3.25917

@lw coeff SSI
a 0.00305
b 3.24085

@lw coeff SND
a 0.00129
b 3.2389

10.
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