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EXECUTIVE SUMMARY 

Dunn, M.R (2005). Descriptive analysis of catch and effort data from New Zealand black 
cardinalfish (Epigonus tekscopus) fisheries for the fishing pears 1979-80 to 2002-03. 

New Zealand Fisheries Assessment Report 2005132.47 p. 

This report updates descriptive analyses of commercial catch and effort data for al l  the main black 
cardinalfish fisheries in the New Zealand Exclusive Economic Zone (EEZ) to the end of the 2002-03 
fishing year. It also includes a description of one fishery outside the EEZ, on the northern Challenger 
Plateau and southern Lord Howe Rise. The distribution, catch, effort, and catch rate trends are 
described for each fishery. 

Catches peaked during the last three fishing years in Wairarapa and North Colville. Recent catches 
were relatively high in Kaikoura, Tuaheni High, and Ritchie Hill and Rockgarden. Recent catches 
were relatively low in East Cape, Mercury-Colville, and White Island. There was no clear trend in 
catches for North Challenger or Lord Howe. 

Exploitation began as a bycatch in other fisheries in the 1980s. with a target fishery developing in the 
1990s. Targeted effort increased in recent years in Wairarapa and North Colville, and was relatively 
high in Tuaheni High, Ritchie W, and Rockgarden. There was no clear trend in targeted effort in 
other areas. 

Most targeted fishing effort, and peak catch rates, were at depth classes between 600 and 899 m, 
except in Wairarapa, where peak catch rates were shallower, at 400-699 m. Several fisheries also 
exhibited a second peak in catch rates in deeper water, between 900 and 1199 m. 

Catches of black cardialfish were relatively low between June and August, with the exception of 
Tuaheni High, where most catches were taken between April and October, and MercuryColville, 
where catches were taken throughout the year. 

In the target fisheries, catch rates were relatively high in recent years in Kaikoura, and increasing in 
Wairarapa, East Cape, and White Island. Catch rates were relatively low in Tuaheni High and 
Mercury-Colville, and there was no clear trend for Wairarapa, Ritchie Hill and Rockgarden, North 
Colville, and North Challenger and Lord Howe. 

The use of unstandardised catch rates to indicate temporal or spatial trends in abundance may be 
confounded by changes in fleet composition, and trends in mean vessel length were apparent for five 
of the nine fisheries described. 



Black cardialfish (Epigonlrs telescopus, Risso 1810). have been reported at depths between 75 and 
1200 m in the North Atlantic, Southeast Atlantic, off southwest Africa, in the Indian Ocean, and in the 
southwest Pacific including the waters around New Zealand (Maug6 & Mayer 1990). They have been 
reported throughout the New Zealand Exclusive Economic Zone (EEZ), with adult fish typically 
occurring at depths between 300 and 1100 m, and most commonly in mobile schools up to 150 m off 
the bottom over hills and rough ground (Field et al. 1997). The timing of spawning around New 
Zealand has not been described, but spawning takes place in spring in the Noah Atlantic. and the 
juveniles are pelagic (Ma& & Mayer 1990). Adult fish are hown to feed on a range of fish and 
planktonic and benthic crustaceans m u g 6  & Mayer 1990). Black cardinalfish are the only 
commercially exploited species of cardinalfish in New Zealand waters (Annala et al. 2004). 

The exploitation of black cardinalfish within the New Zealand EEZ started as a bycatch in the early 
1980s, with a targeted fishery also developing since the mid 1990s @eld et al. 1997). The species 
came into the Quota Management System (QMS) on lROctober 1998, and Total Allowable 
Commercial Catches (TAWS) were set for Quota Management Areas (QMAs) 2-8 1). In the 
following year, TACCs were set for QMAs 1 and 9. No TACC has been set for QMA 10. None of the 
TACCs have been changed since their introduction (Annala et al. 2004). There have been no scientific 
studies to determine the number or boundaries of black cardinalfish stocks in New Zealand waters. 

Figure 1: Location of Quota Management Areas (QMAs) for black cardinalfish within the New Zealad 
EEZ. Reproduced from Annala et al. (2004). 

Catch and effort statistics for the black cardiialfish fisheries were first described by Field et al. (1997), 
for the fishing years 1982-83 to 1994-95 (New Zealand fishing years IUII from 1 October to 30 
September). The largest fishery was identified on the east coast of the North Island (QMA 2), and an 
analysis of catch and effort, including a stock assessment, up until 1998-99 was conducted for this 
fishery in 2001 (Field & Clark 2001). The stock assessment indicated a heavily depleted stock, but 
was rejected by the Fisheries Plenary because the model biomass trajectory did not fit the catch per 
unit effort (CPUE) index well (Annala et al. 2004). Phillips (2002) then analysed catch, effort and 
CPUE in QMA 1 up until 2000-01. QMA 1 contains the second largest fishery, and the analysis 
indicated a substantial decline in CPUE, although the CPUe indices were not considered reliable 
indicators of stock abundance. There have been no other studies of New Zealand black cardialfish 
fisheries, and consequently the status of the stocks is poorly known (Annala et al. 2004). 



The only study of biological parameters for black cardinalfish used otolith samples from QMA 2 
(Tracey et al. 2000). The use of otolith annuli counts for estimating age has not been validated for this 
species, but results indicated slow growth, low natural mortality rate, high age of recruitment (full 
rec~itment at about 45 years), and high longevity (maximum age was 104 years, with mean C.V. of 
.ageing estimated at 16.7%). 

The work described in this report was carried out under Ministry of Fisheries (h4Fish) project 
MOF200301F objective 1: 'To provide a descriptive analysis of the commercial catch and effort data 
from black cardinalf~h fisheries, with the inclusion of data up to the end of the 2002-03 fishing year". 

2. METHODS 

2.1 Data sources 

All records where black cardinaIfish was specified as targeted andtor caught on Trawl Catch Effort 
Processing Returns (TCEPR) or Catch, Effort and Landing Returns (CELR) were extracted from the 
Minishy of Fisheries (MEsh) Catch Effort Database. This data set covered the fishing years 1990-91 
to 2002-03, with 14 270 TCEPR and 1015 CELR records, giving a total of 15 285 records, where each 
record was equivalent to one fuhing event. The TCEPR forms gave tow-by-tow idonnation, with 
location and estimated catch for each trawl. The CELR forms provided daily catch records with effort 
estimated as the number and total duration of tows in the day. CELR forms tended to be used by 
smaller inshore vessels. Larger deepwater vessels (over 28 m in length) were required to complete 
TCEF'R forms. In addition, all records where black cardinalhh were caught were extracted from the 
Fisheries Statistics Unit Database (new-fsu). This data set covered the fishing years 1979-80 to 1987- 
88, with a total of 842 records, where each record was equivalent to one fishing event. The total data 
set therefore consisted of 16 127 records. 

The years 1988-89 and 1989-90 were therefore missing. Data for the 2002-03 fishing year may also 
be incomplete because forms not yet supplied by fishing vessels will not be entered into the Ministry 
database. All data were loaded into a relational (ACCESS) database at NIWA. 

Records were selected using the 3-letter species code CDL, but the meaning of this code has varied 
over time. Before 0111011991 and after 15/07/1999 the code refers to Epigonus telescopur, but 
between those dates refers to Epigonus spp. Because E. telescopus is the only commercial species, this 
is likely to cause little or no bias. 

2.2 Data grooming and analysis 

Data were errorchecked for obvious mistakes in the following fields: 
Bottom depth (checked where more than 1500 m or less than 200 m). 
Position (checked where further south than 49' S, further north than 30" S, further east than 
175" W, and M e r  west than 160" E; and where large differences in start and finish 
coordinates). 
Estimated trawl speed (calculated as distance (from shoot and haul positions) divided by 
duration (from shoot and haul times): checked where more than 5 kts or less than 1.5 ids). 
Duration (checked for TCEPR records where duration more than 10 hours and estimated trawl 
speed more than 2 kts diierent from recorded trawl speed). 
Vessel length (checked for consistency). 

Records were amended where typing or recording mistakes could be resolved (e.g., by examining that 
vessel's tows in sequence). Records containing errors that could not be resolved or corrected were 
excluded from further analyses. Of the total data set of 16 127 records, 65 records had errors which 
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were corrected, and 282 had errors which could not be resolved and w m  excluded fmm further 
analysis. The groomed dataset consisted of 15 845 records (13 991 TCEPR, 1015 CELR, 838 
newfsu). 

In this report, vessel length -has been used to identify large-scale changes in vessel catching 
composition. Vessel length was used rather than vessel power or tonnage because the latter two fields 
contained a greater number of clear errors and inconsistencies, and there was insufficient time to make 
checks and corrections. 

According to MFish (2003), "the criteria for recording the fishing method codes for bortom trow1 and 
mid-water trawl are not clear, and there is no legal definition of the difference between a bottom trawl 
and a mid-water trawl". Before 1989, a method code for single trawl was also used, which may have 
been either a bottom or mid-water trawl. However, almost all catches of black cardialfish have been 
reported to the code bottom trawl (Section 3.1: Table 1). Therefore, in subsequent analyses (Sections 
3.2 to 3.7) the data for single trawl, midwater m l ,  and bortom trawl have been combined and treated 
as a single method code, trawl. 

I All estimates of trawl catch rates use tltow rather than thour. This because most fishing was known to 
take place on aggregations, where t/hour has less meaning (Field et al. 1997). Pattems in the catch rate 
(Utow) by depth have been smoothed by summing catch and effort for 100 m depth bins (e.g., 200- 
299 m indicates a depth greater or equal to 200 m and less than 300 m). 

Patterns of catch by month have been presented as bubble plots, in which the catches have been 
nonnalised across all years. This means the catch in each yeadmonth is presented as a proportion of 
the maximum. The maximum is indicated in the title for each plot. 

A known but unquantified source of moaality for black cardinalfih has been the discarding at sea of 
this species whilst target fishing for higher value species (Annala et al. 2003). This study has not 
incorporated any adjustments to catch levels for these discards. 

The following description of the overall fishery (Section 3.1) uses all records in the groomed data set 
(15 845 records). The subsequent sections describe the fisheries in specific areas. These areas are 
defined in Section 3.2, and the fishery descriptions are then presented in Sections 3.3 to 3.7. The 
specific fishery descriptions use the groomed data set, but also only those records where position 
details were available (as positional data were necessary to select by area). This selection did not 
reduce the number of TCEPR records (13 991). as TCEPR records all contain positional data, but 
reduced the number of new-fsu records from 838 to 521, and the CELR number of records from 1015 
to 50. 

3. RESULTS 

3.1 Overall fishery 

Almost all estimated catches have been taken using trawls (more than 98%; Table I), of which almost 
all were reported using the code Bortom trawl (about 97%), with Midwater trawl accounting for a 
maximum of 15% in 1991-92, and 2.4% overall. The code Single trawl accounted only for 0.2% of 
total trawl catches. As described in the methods (Section 2.2), the method codes bortom trawl, 
midwater trawl and single ?raw1 were combined in subsequent analyses. 

The estimated catches were lower than the reported landings for all years except 1993-94, 1998-99, 
and 2000-91 (Table 2). However, there is a linear relationship between the estimated catches and the 
repoaed landings @=0.92), with the estimated catches on average 58% of the landings until 1987-88, 
and 90% since 1990-91. 



Table 1: Estimated catches of black cardinalfish by fishing method from 1979-80 to 2002-03, rounded to 
the nearest tonne. * missing data; "J' not applicable. 
Fishing year Bottom trawl Mid-water trawl Single trawl Bottom longline Other 
1979-80 35 0 0 0 0 
1980-81 0 0 8 0 0 
1981-82 0 0 22 0 0 
1982-83 90 0 0 0 0 
1983-84 125 0 0 0 0 
1984-85 388 0 0 0 0 
1985-86 275 0 3 0 0 
1986-87 749 0 43 0 0 
1987-88 1232 0 12 0 0 
1988-89' - - - - - 
1989-90* - - - - - 
1990-91 4 136 71 0 1 4 
1991-92 1383 249 0 2 3 
1992-93 2 013 147 0 <1 1 
1993-94 3 791 109 0 1 14 
1994-95 3 439 73 0 1 1 
1995-96 3 407 17 0 1 1 
1996-97 4044 53 0 c1 e l  
1997-98 2 335 61 0 e l  c1 
1998-99 2 269 57 0 cl 4 
1999-22000 3 122 37 0 c1 c1 
2oOo-01 2 254 8 0 c1 c1 
2 0 0 1 4  2 327 56 0 1 1 
2002-03 2 676 58 0 e l  2 

The estimated catches from TCEPR records allow analysis on a tow-by-tow basis, but it is mandatory 
to report catch weights on TCEPR forms only for the "top five" species (meaning the five species with 
greatest weight or value). Black cardinalfish are unlikely to. be in the top five for all tows, and as a 
consequence the TCEPR data underestimate true black cardinalfish catches from these trips. This 
source of error is the most likely cause for the estimated catch being lower than the reported landings. 
Since 1991-92, almost all estimated catches have been reported on TCEPR forms, approaching 100% 
coverage in the last three fishing years (Table 2). 

Whilst the catches fiom the groomed data set are lower than those given in the Plenary document 
( h a l a  et al. 2004), the proportion of the catch taken from each QMA is similar, with the greatest 
catches in QMA 2, then QMA 1, QMA 3 and QMA 7 (Table 3). Within QMAs, the pattern of catches 
by fishing year is also similar, although there are a few exceptions (Table 3). The Plenary catch f a  
QMA 1 in 1998-99 is 24 t, whereas the catch from the groomed data set is 621 t. The pattern of' 
catches in earlier years (before 1988-89: data from new-fsu) is also diierent, for example in QMA 3 
the large Plenary catch in 1984-85 is not present in the groomed data set, and similarly the large 
Plenary catch in QMA 4 in 1997-98 is also not present. However, in general the patterns of catch in 
the groomed data set are similar to those given in the Plenary document 



Table 2: Summary of estimated catches (to the nearest tonne) of black d i a l f i s h  by catchsffort form 
type, and the catches from TCEPR fomw as a percentage of catches Prom TCEPR+CELR forms between 
1990-91 and 2002-03. The "reported landingsn are reproduced from the Fisheries Plenary (Annala et aL 
2004). and are the best estimate of black cardiilfi~h catches for the period 1982-83 to 2002-03, taken 

Fishing year FSU 
1979-80 35 
1980-81 8 
1981-82 22 
1982-83 90 
1983-84 125 
1984-85 388 
1985-86 278 
1986-87 792 
1987-88 1 244 
1988-89. - 
1989-90* - 
1990-91 - 
1991-92 - 
1992-93 - 
1993-94 - 
1994-95 - 
1995-96 - 
1996-97 - 
1997-98 - 
1998-99 - 
1999-2MX) - 
2000-0 1 - 
20014  - 
2002-03 - 

. . . 
from various sources. * missing data, "-" not applicable. 

Total estimated % of total estimated 
TCEPR 

- 
- 
- 
- 
- - 
- 
- 
- - 
- 

2 935 
1467 
2 011 
3 726 
3 286 
3 169 
4 048 
2 333 
2 258 
3064 
2 255 
2 382 
2 728 

catch 
35 
8 

22 
90 

125 
388 
278 
792 

1 244 
- 
- 

4211 
1 635 
2 161 
3 914 
3 513 
3 441 
4 335 
2 397 
2 330 
3 160 
2 262 
2 384 
2 736 

catch on TCEPR forms 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

69.7 
89.7 
93.1 
95.2 
93.6 
92.1 
93.4 
97.3 
96.9 
96.9 
99.7 
99.9 
99.7 

Reported 
landings 

- 
- 
- 

78 
220 
532 
292 

1814 
1 638 
1 800 
2 385 
4 311 
1 838 
2 366 
3 801 
3 710 
4 490 
4 567 
2 743 
1 921 
4 377 
2 213 
2 839 
2 996 

3.2 Definition of fishery areas 

Five main fishery areas were determined from examination of the overall patterns of catches over time 
(presented as an animation to the W i s h  Deepwater Fisheries Assessment Working Group, and 
summarised in Figure 2), and two of these areas were also subdivided. The fishery areas were: 

1. Kaikoura. The area between 172.9' E and 175.2' E, and between 41.7" S and 43.1" S. Catches 
from this area are included in QMA 2 and QMA 3. 

2. Wairarapa. The area between 175.1" E and 177.3" E, and between 40.65" S and 42" S. Catches 
from this areas are included in QMA 2. 

3. East Coast. Catches from this area are included in QMA 2. 
a. Ritchie Hill and the Rockgarden. The area bounded by points at 178.2' E 39.2" S, 

177.8" E 40.2" S, 178.5" E 40.2"s and 178.9' E 39.2" S. 
b. Tuaheni High. The area between 178.35" E and 179' E, and between 38.6" S and 39.1" S. 
c. East Cape. The area between 178.4" E and 180°, and between 37.2" S and 38.2' S. 

4. Bay of Plenty. Catches from this area are included in QMA 1. 
a. Noah Colville. The area between 177.3" E and 177.7" E, and between 34.8' S and 

35.2" S. 
b. Mercury-Colville. The area betwen 176.4" E and 177' E, and between 36O S and 36.7" S. 
c. White Island. The area between 177" E and 177.6O E, and between 36.75" S and 37.4" S. 

5. North Challenger and Lord Howe. The area between 164' E and 169" E, and between 35' S and 
38.5" S. This area is outside the New Zealand Exclusive Economic Zone 0. 



Table 3: Summary of estimated catches (to the nearest tonne) of black cardinalllsh by Quota Management 
Area (QMA), also showing the Total Allowable Commelrial Catch (TACC) in the last row. N/A indudes 
catches where positional errors indicate the catch was taken on land. * missing daQ; 'Q' not applicable. 

Fishing year 
1979-80 
1980-81 
1981-82 
1982-83 
1983-84 
1984-85 
1985-86 
1986-87 
1987-88 
1988-89* 
1989-90' 
1990-91 
1991-92 
1992-93 
1993-94 
1994-95 
1995-96 
1996-97 
1997-98 
1998-99 
iggg-zm 
2 m 1  
2001-02 
200203 
TACC 

NIA Outside 

In previous reports, Wairarapa and East Coast were analysed together as the QMA 2 fishery (Field & 
Clark 2001); An attempt has been made to split the Bay of Plenty (QMA 1) fishery in the same way as 
Phillips (2002). although details of the subarea boundaries used were not previously specified, and so 
any comparisons are only approximate. In addition to updating fisheries previously described, this 
report also gives the first detailed description of the Kaikoura fshery, North Colville fishery, and of 
the North Challenger and Lord Howe fishery. 

It is important to note that the North Challenger and Lord Howe fishery was included only because it 
falls close to the EEZ, and the absence of fishery descriptions for other areas outside the EZ does not 
imply that they do not exist (for example, preliminary analyses indicated some catches were also taken 
outside the EEZ on the Louisville Seamount Chain, east of 175' W). The description of fisheries 
outside the EEZ was not a contracted part of this study. 



F i  1: Unstaadardised estimated catch rates (t/tow) of black eardinalfish for tows from all trawls from 
1979-80 to 200203, with circle area pmportiooal to catch rate (madmum = 236 Utow), showing the maln 
fishery areas, the position of the 1000 m isobath, and the New Zealand EEZ 

The data set used in the subsequent fishery descriptions should be fairly representative of the fishery 
for the period after 1989-90. For this period, the catches included in the fishery descriptions represent 
about 79% of the catches as given in the Plenary document (Annala et al. 2004). as they represent 88% 
of the total catches from the TCEF'R and CELR forms uable 4), which in turn represent 90% of the 
catches given in the Plenary document (see Table 2). 

However, the descriptions may be poorly representative for 1979-80 to 1987-88, as the fishery 
descriptions represent only about 45% of the total catches from the new-fsu data (Table 4). and 
therefore represent only about 26% of the catches as given in the Plenary document. 



Table 4: Catches by fishery area (t) and fishing year for records where positional data were available, the 
total of these catches, and this total as a percentage of the total estimated catch (sum of TCEPR + CELR + 
new-fsu). A percentage less than 100% indicates records (and thus catches) were lost from the following 
fuhery descriptions because the records did not have pasitional data * data missing; "-" not applicable. 

Bay of North Challenger %of total 
Fishing year Kaikoura Wairarapa East Coast Plentv and Lord Howe Total estimated catches 

3.3 Kaikoura 

3.3.1 . The fishery 

The earliest reported estimated catches of black cardidfish were taken in the Kaikoura fishery, 
although initially only as a bycatch. The iirst targeted fishing was reported later, in 1984-85 pable 5). 
With the exception of 1990-91, catches have been relatively low h m  the target fshery, and most 
catches have been taken as a bycatch in the hoki fshery, with relatively large catches taking place 
during the last five fishing years. Bycatch of black cardinalfish in the orange roughy fishery was 
relatively high only in the 1980s and early 1990s, and effectively ceased in recent years. 

3.3.2 Location 

Most effort targeting black cardinalfish has been in depth classes between 600 and 799 m, although 
peak catch rates occurred slightly deeper, in the depth class 800499 m (Figure 3). Despite different 
patterns of effort by depth, peak catch rates were also at 800-899 m in the hoki and orange roughy 
target fisheries. Catch rates were relatively low in all fisheries at depths greater than 1000 m, and in 
the target fishery at depths less than 600 m and greater than 900 m. 

Most catches have been taken in two specific areas, one at about 174" 50' E and 41' 50' S, and one 
further south at about 174" E and 42' 30' S (Figure 4). The latter area has been more frequently fished, 
and was the main fishing area during the last three fishing years. Note that there may be some errors in 



Table 5: Estimated trawl catches (t) of black eardinalfish by target species for the Kaikoura fishery. 
* data miss'ig; 'L'' not applicable. 
Fishing year Unspecified Alfonsino Black cardioalf~sh Hoki Orange roughy Orws Smooth orw 

the positional data, as the catches at about 175" E and 42" 20' S may really have been h m  the fishe~y 
at the same latitude but 174' E. 

3.3.3 Seasonality 

The seasonal pattern of catches was generally similar in the black cardinalfish and orange roughy 
target fisheries, with most catches taken between November and April, although some smaller catches 
were also taken by the orange mughy target fishery between May and September (Figure 5). After the 
early 1990s. catches from these two fisheries decreased, and most of the catches were taken in the hoki 
fishery. In the hoki fishery, catches of black cardinalfish were taken over a wider part of the year, but 
decreased in July and August, and with peak catches generally between September and March. The 
decrease in catches during July and August is likely to be associated with the vessels focusing effort 
elsewhere, specifically in the hoki spawning fishery. 



Olange mughy target 

1W 9.0 

other target 

10) 8.0 

Figure 3: Total estimated effort (no. tows; bars) and catch rates (Utow; lines) by depth class and target 
species for the Kaikoura fishery. 



Figure 4: Estimated trawl catch rate (Utow) of black cardiialflsh by fishing position and fishing year for 
the Kaiioura fishery. Catch rate proportional to circle area (maximum 85 Utow). 
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Figure 4 (cont): Estimated trawl catch rate (tltow) of black cardinalfish by fishing position and Ushing 
year for the Kaikoura fihery. Catch rate proportional to circle area (maximum 85 Utow). 
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Figure J: Bubble plots showing normalised estimated catches of black cardinalfish by month and year, for 
different target species for the Kaikoura Gshery, with the d m u m  catch value shown in brackets (t). 

3.3.4 Catch and effort trends 

A relatively small number of vessels have operated in the black cardinalfish target fishery off 
Kaikoura, with only one vessel active in 2002-03 (Table 6). The mean length of the vessels also 
increased between 19912-91 and 2002-03, with the smallest vessel in the last two fishing years beiig 
larger than the largest vessel in the first five fishing years. 

There are insufficient data to describe catch and effort in the target fishery (Table 6). The catch rates 
from the fisheries targeting other species were high in the first half of the 1990s. then decreased to a 
low in 1997-98, during which catch rates were of a similar magnitude to pre-1989 estimates, and then 
increased steadiIy from 1997-98 to 2002-03. Catches followed a similar overall pattern to catch rates. 
Effoa levels were more variable, but the overall trend is increasing. 



Table 6: Mmated catch (t), number of tows, and catch rate (Utow) by fishing year for vessels targeting 
black cardiialtish, or targeting other species, for the Kaikoura fishery, with the number of vessels and 
vessel length statistics for the black cardinalfiih target fishery. Catch rate calculated only for a mlnimum 
of 20 tows. * missing data; "-'' not applicable. 

Black cardinalfish target Other-target 
No. Vessel length (m) 

min mean max No. tows Catch (t) Utow No. tows Catch (t) Utow Fishing year vessels 
1979-80 0 
1980-81 0 
1981-82 0 
1982-83 0 
1983-84 0 
1984-85 1 
1985-86 2 
198647 0 
1987-88 0 
1988-89* - 
1989-90. - 
1990-91 5 
1991-92 3 
1992-93 2 
1993-94 2 
1994-95 1 
1995-96 2 
1996-97 4 
1997-98 2 
1998-99 2 
1999-2000 3 
2oo0-01 0 
2001-DZ 3 
2002-03 1 

3.4 Walrarapa 

3.4.1 The fishery 

The fishery off Wairarapa was the second to report catches of black c&dinalfish, but the first to 
develop a target fishery, in which catches were first reported in 1982-83 eable 7). However, no 
further targeted fishing was reported until 1990-91. The annual pattern of catches has been similar in 
the orange roughy and alfonsino target fisheries, with relatively high catches taken in the early and 
mid 1990s. and a decline thereafter. The largest catches were taken in the black cardinalfish target 
fishery, and the proportion of the total catch taken in this fishery has been inmasing since the mid 
1990s, with the largest catch reported in the 2002-03 fishing year. 

3.4.2 Location 

Most effort targeting black cardinalfish has been in the depth class 500-599 m. although peak catch 
rates also occurred slightly shallower, from 400 to 699 m (Figure 6). A second, smaller peak in catch 
rates also occurred deeper, in the depth class 900-999 m The effort in the alfonsino fishery was 
greater in shallower depths, and in the orange roughy fishery greater in deeper depths, but both also 
indicate higher catch rates shallower than 700 m, and for alfonsino a decline in catch rates shallower 
than 500 IIL However, neither indicate a second peak in catch rates in deeper water. 



Table 7: Estimated trawl catches (t) of black cardinalfLFh by target species for the Wairarapa fisbery. 
* data missing; "-" not applicable. 
F~shing year 
1982-83 
1983-84 
1984-85 
1985-86 
1986-87 
1987-88 
1988-89* 
1989-90* 
1990-91 
1991-92 
1992-93 
1993-94 
1994-95 
1995-96 
1996-97 
1997-98 
1998-99 
1999-2000 
2oOc-01 
2001-02 
2002-03 

Bluenose 
0 
0 
0 
0 
0 
0 
- 
- 

2.3 
0 
0 
0 
0 
0 

25.0 
0 
0 

31.0 
10.0 

0 
0 

Black cardinalfish 
53.4 

0 
0 
0 
0 
0 
- 
- 

46.3 
62.0 

125.4 
130.9 
63.1 
50.3 

208.2 
18.6 

107.8 
112.2 
94.4 

128.0 
228.9 

Hoki Orange roughy 
0 29.0 
0 96.7 
0 61.2 
0 .  14.3 
0 22.6 
0 4.0 
- - 
- - 

15.0 50.1 
5.3 112.0 

0 20.5 
22.8 151.8 
0.1 33.0 
5.0 24.3 

64.3 6.3 
3.8 4.8 
8.7 5.1 

12.7 5 2 
47.2 2.9 
15.7 0.5 
5.4 4.1 

1. Other target species includes unspecified, capo dory, mixed oms, smooth o m ,  and warehou. Capm dory 
(species code CDO) may be a typing error for black cardinalfish (CDL). 

Most of the catches have been taken in three areas, one on the area of relatively shallowground (less 
than 1000 m depth) surrounded by deeper water at about 176" 40' E and 41" 15' S (labelled "offshore" 
in Figure 7, fishing year 2000-01). one inshore at about 176 15"' E and 41 20' "S (labelled ''inshore'), 
and one over a wider area further south, centred around about 175 45'" E and 41 35' "S (labelled 
"south"). In the last three fishing years most catches have been taken in the inshore area, which 
appears to have been the focus for black cardinalfish catches. 

3.4.3 Seasonality 

Catches of black c a r d i i h  in the target fishery were made throughout the year, but were relatively 
low in July and August (Figure 8). The catches between February and April were relatively high in 
1993 and since 2001, but were relatively low or absent in the intervening years. Catches from the 
orange roughy target fisheries were mostly taken from September through to February. This general 
pattern, with a decrease around July, was also seen for the black cardinalfish bycatch in the alfonsino 
and 0the.r species target fisheries. Compared to the fisheries targeting other species, catches from the 
black cardinalfish target fishery were relatively high in the months of May and June. 



Figure 6: Total estimated effort (no. tows; bars) and catch rates (Utow; lines) by depth dass and target 
species for the Wairarapa Bsbery. 



Figure 7: Estimated trawl catch rate (tltow) of black cardialfish by fishing position and fishing year for 
the Wairarapa fishery. Catch rate proportional to circle area (maximum 70 t). 



Figure 7 (eont.): Estimated trawl catch rate (tltow) of black cardinaifih by fishing position and fishing 
year for the Wairarapa fshery. Catch rate proportional to circle area (maximum70 t). 
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Figure 8: Bubble plots showing normalised estimated catches of black cardinalfish by month and year, for 
diierent target species for the Wairarapa fishery, with the madmum catch value shown in brackets (t). 

3.4.4 Catch and effort trends 

The mean length of vessels in the black cardinalfish target fishery has increased slowly between 1990- 
91 and 2002-03 (Table 8). The targeted effort was variable between 1990-91 and 1996-97, but 
subsequently increased steadily, with the second highest effort level, and largest catches, bemg taken 
in 2002-03. The number of vessels operating in the target fishery has also been increasing, although 
the number decreased in 2002-03. Catch rates have been variable, and show no clear trend. 

Both fishing effort and catches of black cardidfish in the fisheries targeting other species have been 
relatively low since 1997-98, with catches at a similar level to those reported between 1982-83 and 
1987-88. Catch rates have been variable, decreased rapidly in the early 1980s, and were relatively 
high in the early 1990s. 



Table 8: Estimated catch (t), number of tows, and catch rate (tltow) by fishing year for vesselvesek 
targeting black cardinalfish, or targeting other species, for the Wairarapa Gshery, with the number of 
vessels and vessel length statistics for the black cardinalt?sh target Bshery. Catch rate only faleulated for a 
minimum of 20 tows. * missing data; "-" not applicable. 

Fishing year 
1982-83 
1983-84 
1984-85 
1985-86 
1986-87 
1987-88 
1988-89* 
1989-90' 
1990-91 
1991-92 
1992-93 
1993-94 
1994-95 
1995-96 
1996-97 
1997-98 
1998-99 
1999-2000 
2m-01  
2001-02 
200243 

Black cardinalfish target Other-target 
No. Vessel length (ml 

vessels min mean may. No. tows Catch (t) tltow No. tows Catch (t) tkow 

3.5 East Coast 

3.5.1 The fishery 

The fishery on the east coast of the North Island was the thud fishery to develop, and has yielded the 
greatest catches. In the following description three subareas were defined, Tuaheni High, Ritchie Hill 
and Rockgarden, and East Cape (see Section 3.2). 

At East Cape, the fust black cardinalfish catches were reported as a bycatch of orange roughy fishing 
in 1984-85, and the largest catches in this fishery taken in the early 1990s (Table 9). The black 
cardinalfish target fishery developed in the early 1990s. with greatest catches taken in the mid to late 
1990s. East Cape was the last of the three subareas on the east coast to develop a black cardinalfish 
target fishery. 

The largest fishery for black cardinalfish on the east coast has been at Tuaheni High (Table 10). The 
first catches in this area were reported as a bycatch in the orange roughy fishery in 1984-85, and the 
fmt catches in the target fishery in 1987-88. Paaicularly large catches were takenin 1990-91, but this 
was not seen in the other ateas (Fast Cape or Ritchie Hill and Rockgarden). Catches in the target 
fishery at Tuaheni High have increased in the last three fishing years, with catches in 2002-03 being 
the second highest recorded. 



Table 9: Estimated trawl catches (t) of black c a r d i h  by target species for the East Cape fishery. 
* data missing; '?-" not applicable. 
Fishing year Alfonsino Black cardinalfsh Hold Orangemughy other1 
1984-85 0 0 0 0.3 0 
1985-86 0 0 0 0 0 
1986-87 0 0 0 0 0 
1987-88 0 0 0 0 0 
198M9* - - - - - 
1989-go* - - - - - 
1990-91 0 0 0 0 0 
1991-92 0 1.8 0 0 0 
1992-93 0 25.0 0 0 0 
1993-94 0 34.2 0 253.7 0.2 
1994-95 0.1 174.7 0 408.6 0 
1995-96 70.3 349.9 0 322.1 0 
1996-97 0 81.2 0 50.9 0.1 
1997-98 0 165.9 4.1 28.2 10.0 
1998-99 0 152.9 0 102.8 0 
1999-2000 0.3 97.0 0 124.8 0 
2000-01 0 6.0 3.0 0.2 0 
2001-02 0 22.6 0 3.1 0 
200243 4.1 122.2 0 34.1 0 
1. Other target species includes bluenose, mixed oreos and &pro dory. 

Table 10: Estimated trawl catches (t) of black cardinalfish by target species for the Tuaheni High fishery. 
* data missing; "-" not applicable. 
Fishing year Alfonsino Black cardinalfsh ~ o k i  Orange mughy Othcrl 
1984-85 0 0 0 9.8 0 
1985-86 0 0 0 0 0 
1986-87 0.1 0 0 0 0 
1987-88 0.1 358.7 0 277.7 0 
1988-89* - - - - - 
1989-90" - - - - - 
1990-91 0 1660.8 109.5 15.0 0 
1991-92 0 407.3 0 60.0 0 
1992-93 0 328.7 0 18.5 0 
1993-94 0 452.8 0 616.7 0 
1994-95 0 579.1 0 99.9 0 
1995-96 0 366.5 0 72.7 48.1 
1996-97 19.6 447.8 11.5 141.0 63.7 
1997-98 9.3 8.8 0 2.3 0 
1998-99 0 198.4 0 50.1 0 
1999-2000 0 441.5 16.0 201.1 0 
2000-01 0 346.0 53.5 0.1 0 
2001-02 0 495.2 c0. 1 0 0 
2002-03 0.1 777.5 4.1 0 0 
1. Other target species includes bluenose and mixed oms. 

The target fishery at Ritchie HilI and Rockgarden was the first to deveIop on the east coast (Table I I). 
The greatest catches of black cardinalfsh were initially taken as a bycatch in the orange roughy 
fishery, but catches in this fishery declined rapidly after 1999-2000. Conversely, catches from the 
target fishery have been relatively high in recent years, with the highest black cardialfish catch 
recorded in 2001-02. A significant bycatch of black cardinalfish in the alfonsino target fishery was 
reported only for the Ritchie Hill and Rockgarden area of the east coast. 



Table 11: Estimated trawl catches (t) of black c a r d i n f l ~  by target species for the Ritchie Hill and 
Rockgarden f~shery. * data missing; "-" not applicable. 
Fishing year 
1984-85 
.I98546 
1986-87 
1987-88 
1988-89* 
1989-90* 
1990-91 
1991-92 
1992-93 
1993-94 
1994-95 
1995-96 
199697 
1997-98 
1998-99 
1999-2000 
200001 
2001-02 
2002-03 

Black cardinalfish 
0 
0 

21.3 
37.5 - 

- 
100.5 
186.5 
253.1 
60.8 
29.8 
188.1 
23 1.9 
562.2 
234.8 
463.5 
379.0 
862.8 
406.5 

Hoki 
0 
0 
0 
0 
- 
- 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1.7 
8.5 
1 .o 
0.7 

1. Other target species includes bluenose, mixed oreos. bmouta, and gemfish. 

3.5.2 Location 

Orange roughy 
0 

1 .o 
0 
0 
- 
- 

380.4 
159.3 
332.5 
357.9 
169.1 
69.5 
50.6 
104.7 
165.1 
178.8 
36.5 
10.2 
1 .a 

In the East Cape black cardinalfish target fishery, the peak catch rate was in depth classes between 600 
and 899 m, with a second smaller peak at 1100-1199 m (Figure 9). However, effort was concentrated 
at the shallow end of this depth range, between 600699 m. The orange roughy target fishery 
supported the presence of the second peak in catch rates in 1100-1 199 m. 

In the Tuaheni High black cardialfish target fishery, there was a clear peak in both effort and catch 
rates in the depth class 700-799 m Figure 10). There was no indication of a peak in catch rates in 
deeper water. In the orange roughy target and other species target fisheries, the peak catch rate was 
consistently at a depth of 700-799 m. The orange roughy target fishery also indicated a second peak in 
catch rates at 1100-1 199 m. 

In the Ritchie Hill and Rockgarden black cardinalfish target fishery, the peak catch rates were in the 
depth class 600-699 m, following the pattern of effoa but with a second peak in catch rates at lOOe 
1099 m (Figure 11). Highest catch rates in the 6CO-699 m depth class were repeated in the alfonsino 
and other species target fisheries, but were shallower, at 500-599 m, in the orange roughy target 
fishery. The catch rates in the orange roughy target fishery generally decreased with increasing depth, 
and did not indicate a second peak in catch rates in deeper water. 



Figure 9: Total estimated effort (no. tows; bars) and catch rates (titow; lines) by depth class and target 
species for the East Cape fishery. 

Orange roughy wgel 

Figure 10: Total estimated effort (no. tows; bars) and catch rates (tltow; lines) by depth class and target 
species for the Tuaheni High fishery. 



Figure 11: Total estimated effort (no. tows; bars) and catch rates (fftow; lines) by depth clas and target 
species for the Ritchie Hill and Rockgarden fwhery. 

In the East Cape fishery, most of the black cardinalfish catches have been taken in a single area known 
as the East Cape Hills, at about 179" 30' E and 37" 40' S (Figure 12). A number of catches have been 
taken in other areas, and in 2002-03 similar catch rates were also taken in the vicinity of a hill feature 
at about 178" 50' E and 37" 25' S. 

In the Tuaheni High fishery, catch rates have come from two areas, the fust at the western end of the 
area at about 178" 50' E and 37' 45' S, and the second to the east at about 178" 35' E and 37" 45' S 
(Figure 12). The western area has consistently been the focus of the fishery. 

In the Ritchie Hill and Rockgarden fishery, the areas fished are more diverse, although a focus for 
catches and effort is apparent at the southern end of the area, known as the Rockgarden, at about 
178" 10' E and 40" S (F'lgure 12). 

Note that there are a number of small catches taken in very deep water (more than 1500 m), for 
example at around 179' E and 40° S. Unless these catches were taken from seamounts, the extreme 
depth recorded in these general areas suggests that these records probably contain positional errors. 



Figure 12: Estimated trawl catch rate (fftow) of black cardinalfish by tishing position and fishing year for 
the east coast fuhery. Catch rate proportional to circ!e area (maximum 147 t). 
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F i r e  12 (coot.): Estimated trawl catch rate (tltow) of black cardinalfish by tZshing position and tishing 
year for the east coast fishery. Catch rate proportional to circle area (maximum 147 t). 



3.5.3 Seasonality 

Catches of black cardialfish in the East Cape target fishery were made throughout the year, but the 
catches were consistently high between January and April. and relatively low in June, July, and 
September (Figure 13). Catches fiom the orange roughy fishery were largely taken between October 
and March, and in the mid 1990s. 
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Figure 13: Bubble plots showing normalised estimated catches of black cardinalfish by month and year, 
for difIerent target species for the East Cape f~hery, with the maxlmum catch value shown h brackets (t). 

Catches of black cardinalfish in the Tuaheni High target fishery were made throughout the year, with 
no clear seasonal pattern (Figure 14). However, since 1998 the catches between November and March 
have been relatively low, and therefore the fishery was concenkated between April and October. Most 
of the catches from the orange roughy target fishery were taken in 1994, and between March and 
August. 

Catches of black cardinalfish in the Ritchie Hill and Rockgarden fishery were made throughout the 
year, but were relatively low in June, July, and August, and greatest between November and May 
(Figure 15). The seasonal pattern of catches of black cardinalfish was similar in the orange roughy 
target fishery. Catches from the alfonsino target fishery were largely taken between October and 
December in the early 1990s. 
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Figure 14: Bubble plots showing normalised estimated catches of black cardindfkh by month and year, 
for different tareet wecies for the Tuaheni Hinh Bshery, with the maximum catch value shown Ln - - - 
brackets (t). 
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Figure 15: Bubble plots showing normalised estimated catches of black cardinallish by month and year, 
for diierent target species for the Ritehie Hill and Rockgarden fishery, with the h e m a x i m u m  catch value 
shown in brackets (t). 



3.5.4 Catch and effort trends 

In the East Cape fishery, the length of vessels in the black cardinalfsh target fishery has shown no 
clear trend (Table 12). The targeted effort increased to a peak in 1995-96, then declind reaching a 
low in 200041. Effort has subsequently increased, with effort in 2002-03 at a level comparable to 
that in the late 1990s. The trend in catches has followed effort. Effort in the fisheries targeting other 
species has been relatively low since 200041, although catches showed a downward trend since 
1994-95. Catch rates in the non-target fishery showed a similar trend to catches. Catch rates in the 
target fishery declined from 1994-95 to 20-01 ,  then increased to 2002-03, when catch rates were at 
a level comparable with the late 1990s. 

Table 12: ~ s t i d t e d  catch (t), number of tows, and catch rate (t/tow) by fishing year for vessels targeting 
black cardinalfish, or targeting other species, for the East Cape fishery, with the number of vessels and 
vessel length statistics for the black cardinalfish target fishery. Catch rate calculated for a minImrun of 20 
tows. * missing data; "-" not applicable. 

Black cardinalfish target Other-target ' 

min 
- 
- 
- 
- 
- 
- 
- 

29.3 
34.4 
29.8 
27.2 
11.7 
27.2 
26.0 
26.0 
25.3 
26.0 
26.0 
27.6 

No. Vessel length (m) 
Fishing year vessels mean max No. tows Catch (t) tftow No. tows Catch (t) Utow 

In the Tuaheni High fishery, the length of vessels in the black cardinalfish target fishery has shown no 
clear trend (Table 13). Targeted effort increased steadily from 1991-92 to 1996-97, then dropped to 
about the staaing level the following year, and then inmased steadily again to 2002-03, when effort 
was the highest recorded. Despite the increasing trend in effort, catches remained relatively stable 
between 1991-92 and 1996-97, then dropped in 1997-98, alter which they have shown an increasing 
trend, similar to effort. Catch and effort in the fisheries targeting other species have been highly 
variable, and relatively low with the exception of catches in 1993-94. Insufficient data are available to 
describe catch rates in the non-target fishery. Catch rates in the target fishery showed a steady decline 
from 1991-92 to a low in 1997-98, and then increased to a level about half the starting level for the 
period 1999-2000 to 200203. 



Table 13: Estimated catch (t), number of tows, and catch rate (tftow) by &hirig year for v e h  targeting 
black cardinalfish, or targeting other species, for the Tuaheni High fisherg, with the number of vessels 
and vessel length statistics for the black cardina&h target fshery. Catch rate calculated for a minimum 
of 20 tows * missing data; 'I-" not applicable. 

Black cardinaliish target Other-target 
Vessel lengtb (m) No. 

Fishing year vessels min mean max No. tows Catch (t) tltow No. tows Catch (t) tltow 

Table 14: EFtimated catch (t), number of tows, and catch rate (Vtow) by tishing year for vessels targeting 
black cardinalfish, or targeting other species, for the Ritchie Hill and Rockgarden fishery, with the 
number of vessels and vessel length statbtics for the black cardindfkh target 6shery. Catch rate 
calculated for a minimum of 20 tows. * mlssi data; "J' not applicable. 

Blackcardinalfish target Other-target 
No. Vessel length (m) 

Fishing year vessels min mean max No. tows Catch (t) tltow No. tows Catch (t) tltow 
1984-85 0 - - - - - - 3 13 - 
1985-86 0 - - - - - - 2 1 - 
1986-87 3 - - - 6 21 - 36 12 0.3 
1987-88 1 - - - 1 38 - 27 24 0.9 
1988-89* - - - - - - - - - - 
1989-90' - - - - - - - - - - 
1990-9 1 6 29.3 34.3 42.4 53 100 1.9 133 421 3.2 
1991-92 8 18.1 30.8 42.4 65 186 2.9 120 375 3.1 
1992-93 8 27.2 32.3 42.8 69 253 3.7 80 448 5.6 
1993-94 8 27.2 36.4 42.4 52 61 1.2 89 437 4.9 
1994-95 7 27.2 36.3 42.7 32 30 0.9 76 196 2.6 
1995-96 10 25.4 42.2 104.5 96 188 2.0 28 71 2.5 
1996-97 7 27.2 33.5 42.7 90 232 2.6 38 134 3.5 
1997-98 11 26.0 35.0 43.0 198 562 2.8 65 147 2.3 
1998-99 13 26.0 32.8 43.7 201 235 1.2 121 165 1.4 
1999-2000 13 26.0 38.6 43.0 203 463 2.3 110 186 1.7 
2Nh3-01 10 26.0 39.3 44.7 170 379 2.2 35 50 1.4 
2001-02 7 27.0 39.8 42.7 285 863 3.0 20 13 0.7 
2532-03 8 27.6 40.8 42.7 249 406 1.6 37 22 0.6 



In the Ritchie Hill and Rockgarden fishery, the length of vessels in the black cardiialfish target fishery 
has been relatively high since 1999-2000, but this is not associated with changes to the minimum or 
maximum size of vessels (Table 14). Both targeted effort and catches have increased steadily from 
1994-95 to 200142, and remained relatively high in 200203. Conversely, the effort in the fisheries 
targeting other species has shown a decreasing overall trend, althodgh effort was relatively high in 
1998-99 and 1999-2000. Catches have shown a simiIar overall decline, but do not increase with effort 
in 1998-99 and 1999-2000. The catch rates in the target fishery have been variable, and shown no 
clear trend. The catch rates in the fisheries targeting other species have shown a steady decrease from 
1992-93 to 2002-03. 

3.6 Bay of Plenty 

3.6.1 The fishery 

In the following description three subareas were defined, MercuryColville, White Island, and Noah 
Colville (see Section 3.2). The fishety in the Bay of Plenty was the most recent to develop, with the 
first catches taken as a bycatch in the orange roughy target fishery in 1993-94 (Table 15). The first 
targeted fishing was reported the following year in the Mercury-Colville hills area, then in 1996-97 in 
White Island, and then in 1998-99 in North Colville. MercuryColville has consistently supported the 
largest fishery. In Mercury-Colville and White Island, catches from both the target fishery and as 
bycatch in the orange roughy fishery were relatively high from the mid to late 1990s, but relatively 
low since 2000-01. In North Colville, catches have been smaller than in other areas. but the largest 
catches were taken in 200203. 

Table 1% Estfmated trawl catches (t) of black eardhl&h by target species for the Bay of Plenty fderies. 
Mercury-Colville White Island North Colville 

Black Orange Black Orange Black Orange 
Fishing year cardinalfish roughy other1 cardinalfish mughy 0 t h d  cardinalfish mughy 0thu' 
1993-94 0 98 0 0 4.1 0 0 0 0 
1994-95 938 25 44 0 0 0 0 0 0 
1995-96 647 618 0 0 0 0 0 4.1 0 
1996-97 796 1063 0 0.1 0.1 0 0 1 0 
1997-98 401 475 ~0.1 85 105 0 0 1 0 
1998-99 149 182 0 187 98 0 43.1 3 0 
1999-2000 511 25 0 134 85 0.1 88 11 0 
20CQ-01 193 1 0 9 1 0 5 4.1 0 
20014 240 102 0 17 1 0 4 4 0 
200243 243 32 0 48 4 <0.1 158 5 cO.1 
1. Other includes bluenose, alfonsino, and ruby fish. 
2. Other includes bluenose and alfonsino. 
3. Other includes alfonsino. 

3.6.2 Location 

In the Mercury-Colville black cardinalfish target fishery, the peak effort and catch rate were in the 
depth class 800-899 m (Figure 16), with a similar pattern of catch rates in the orange roughy target 
fishery. In the White Island black cardiial6sh target fishery, the peak catch rates were in depth classes 
6-99 m and 800-999 m (Figure 17). Most effort was directed slightly shallower than peak catch 
rates, with a maximum at 7CO-799 m. A clear peak in catch rate at 800-899 m was present in the 
orange roughy target fishery. In the Noah Colville black cardiialfish target fishery, peak effort and 
catch rates were in the depth class 800-899 m (Figure 18). A peak in catch rates at 8W899 m was 
also seen in the orange roughy target fishery. 
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Figure 16: Total estimated effort (no. tows; bars) and catch rates @/tow; Lines) by depth class and target 
species for the Mercury.ColviUe fishery. 
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Figure 17: Total estimated effort (no. tows; bars) and catch rates (Utow; Lines) by depth class and target 
species for the White Island fisherg. 
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Figure 18: Total estimated effort (no. tows; bars) and catch rates (Utow; lines) by depth dass and target 
species for the North Colville fwhery. 



Figure 19: Estimated trawl catch rate (Utow) of black cardinalflsh by fishing position and fishing year for 
the Bay of Plenty fishery. Catch rate proportional to circle area (maximum 85 t). 
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Figure 19 (cont): Estimated trawl catch rate (tltow) of black cardinalfish by fishing position and fw* 
year for the Bay of Plenty fishery. Catch rate proportional to circle area (maximum 85 t). 
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In the MercuryColville fishery, most of the black cardinalfish catches have consistently been taken in 
a single area known as the "Colville -OW, at about 176" 50' E and 36" 10' S (Figure 19). 

In the White Island fishery, catches have been taken in two main areas, the fmt known as Waitotahi", 
at about 177" 15' E and 37' 05' S, and the second known as 'Wukuhou" just south of this area, at 
about 177' 15' E and 37" 15' S (Figure 19). The higher catch rates have been taken from Waitotahi. 

In the North Colville fishery, almost all catches have been taken from a single area at about 177" 30' E 
and 35" 05' S (Figure 19). 

A number of small catches have been taken in other areas of the Bay of Plenty, most notably on the 
chain of seamounts extending northeast from White Island, primarily before 2000-01 (Figure 19). 

3.6.3 Seasonality 

Catches of black cardinalfish in the Me~y:ury-Colville target fishery have been made throughout the 
year, although since 1998 most of catches were between February and September (Figure 20). In the 
orange roughy target fishery, most of catches were taken between May and October. 

Catches of black cardinaIfish in the White Island target fishery and also orange roughy target fishery 
have been concentrated between January and May, with smaller catches also taken between September 
and November (Rgure 21). 

Catches of black cardinalfish in the North Colville target fishery show no clear pattern, with relatively 
large catches in March, August, and November and December 22). Catches in the orange 
roughy target fishery have been relatively low, and since 1999 almost entirely taken in June. 
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Figure 20: Bubble plots showing normalised estimated catches of black cardidtkh by month and year, 
for different target species for the Mercury-ColvUe fishery, with the maximum catch value shown in 
brackets (t). 



Cardinalfish target (max. 85 t) 
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Figure 21: Bubble plots showing normalised estimated catches of black cardinalfish by month and year, 
for different target specks for the White Island fishery, with the maximum catch value shown in 
brackets (t). 
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Figure 22: Bubble plots showing normallsed estimated catches of black eardinalfish by month and year, 
for different target species for the North CoIviUe Oishery, with the maxfmum catch value shown lo 
brackets (t). 

3.6.4 Catch and effort trends 

In the Mercury-Colville fishery, the mean length of vessels in the black c a r d i i s h  target fishery 
showed no trend until 1995-96, then increased to a peak in 1999-2000, and then decreased to a mean 
length comparable to pre-1995-96 by 2001-02 (Table 16). The targeted effort increased to reach a 
peak in 1996-97, then declined until 1998-99, after which effort has remained relatively constant. 
Overall, catches decreased from almost the start of the fishery, in 1994-95, to a low in 199&99, but 
after a relatively high catch in 1999-2000, have shown a slow increase. Effort in the fisheries targeting 
other species was relatively high in the mid 1990s, but then declined rapidly, and has been low since 
2000-01. Catch rates in the target fishery have shown a relatively steady decline since the start ofthe 
fishery in 1993-94, although there was a relatively high catch rate in 1999-2000. In the fisheries 
targeting other species, effort has decreased since 1995-96, and catch and catch rates peaked around 
1996-97. 



Table 16: Estimated catch (t), number of tows, and catch rate (Utow) by fishing year for vessels targeting 
black cardinalfish, or targeting other species, for the Mercury-Colville fishery, with the number of vessels 
and vessel length statistics for the black cnrdiinal5sh target fishery. Catch rate calculated for a minimum 
of 20 tows. 

Black cardindfuh target Other-target 
-- 

No. Vessel length (m) 
Fishing year vessels min mean max No. tows Catch (t) tltow NO. tows Catch (t) tltltow 

In the White Island fishery, the mean length of vessels in the black cardinaEsh target fishery showed 
no clear trend, although it was relatively high in 1999-2000 and relatively low in 2001-02 CTable 17). 
The targeted effort increased rapidly to reach a peak in 1998-99, then declined until 200041, after 
which effort has remained relatively constant. The overall trend in catches has been similar, except 
that catches show an increase after 2000-01. Effort in the fisheries targeting other species has been 
low, and catches peaked in the late 1990s. Catch rates in the target fishery have been broadly similar to 
catch and effort, with relatively high catch rates in the late 1990s. a low in 200001, and an increase in 
2001-02 and 2002-03. However, the relative increase in catch rate in 200203 was much greater than 
shown by catch or effort. Too few data are available to make conclusions h r n  catch rates in the 
fisheries targeting other species. 

Table 17: Estimated catch (t), number of tows, and catch rate (Utow) by fishing year for vessels targeting 
black cardinaltiFh, or targeting other species, for the White Mand fishery, with the number of vessels and 
vessel length statistics for the black cardinalf~h target fishery. Catch rate calculated for a minimum of 20 
tows. 

Black cardinalfish target Other-target 
-- - -  - 

No. Vessel length (m) 
Fishing year vessels min mean max No. tows Catch (t) tltow NO. tows Catch (t) Utow 

In the North Colville black cardiialfish target fishery, the time series of data is relatively short 
(five years). The mean length of vessels in this fishery has shown no clear trend (Table 18). The 
targeted effort was relatively high in 1999-2000, and peaked in 200243. Catches have shown a 
similar trend to effort. Effort in the fisheries targeting other species has been relatively low, but has 
increased. The catches have also been low and shown no clear trend, although catches were relatively 
high in 1994-95 and 1999-2000. Insufficient data are available to describe catch rates in either the 
target or non-target fuheries. 



Table 18: Estimated catch (t), number of tows, and catch rate (Utow) by fuhing year for vesseb target* 
black cardinalfiih, or targeting other species, for the North Colville fishery, with the number of vessels 
and vessel length statisties for the black cardinalfish target fishery. Catch rates calculated for a minimum 
of 20 tows. 

Black cardinalfish target Other-target 
No. Vessel length (m) 

Fishing year vessels min mean max No. tows Catch (t) t/tow No. tows Catch (t) t/tow 

3.7 North Challenger and Lord Howe 

3.7.1 The fishery 

This fishery occun largely outside the EEZ. Catches of black cardinalfish were first reported as a by- 
catch in the orange roughy fisheries in 1980-81, again in 1987-88, and from 1991-92 (Table 19). 
Catches in the black cardinalfish target fishery started in 1992-93. peaked the following year, but have 

Table 19: Estimated trawl catches (t) of black cardinaltlsh by target species for the Bay of Plenty fisheries. . . 
* data mlaing; "-"not applicable. 
Fishing Year Alfonsino 
1980-81 0 
1981-82 0 
1982-83 0 
1983-84 0 
1984-85 0 
1985-86 0 
1986-87 0.  
1987-88 0 
1988-89' - 
1989-90* - 
1990-91 0 
1991-92 0 
1992-93 0 
1993-94 5 
1994-95 <1 
1995-96 40 
1996-97 3 
1997-98 c1 
1998-99 1 
1999-20W 8 
2000-01 0 
2001-02 0 
2002-03 2 

Black cardinalfish 
0 
0 
0 
0 
0 
0 
0 
0 
- 
- 
0 
0 

<1 
504 
118 
201 
326 
74 

279 
138 
357 
133 

Orange mughy 
8 
0 
0 
0 
0 
0 
0 
2 
- 
- 
0 

10 
179 
533 
109 

3 
115 
67 
22 

5 
128 
26 

other' 
0 
0 
0 
0 
0 
0 
0 
0 
- 
- 
0 
0 

<1 
2 
0 
0 

<1 
0 

<1 
<l 

0 
0 

1. Other includes bluenose, hoki, spiky oreo, giant stargazer, and white warehou. 



subsequently been variable and show no clear trend. Bycatches from the orange roughy fishery also 
peaked in 1993-94, but then declined, and then remained at a level at or below about 100 t. 

3.7.2 Location 

Jn the black cardinalfish target fishery, greatest effort was in the depth class 7W799 m (Figure 23). 
The peak catch rates in the target fishery were at 8 W 9 9  m, and at 11W1199 m. The catch rates in 
the orange roughy fishery were inconsistent with this pattern, and were greatest at the shallower and 
deeper ends of the depth range. 

Cardlnalflsh target Orange mughy target 

Figure 23: Total estimated effort (no. tows; bars) and catch rates (Utow; Uses) by depth elass and target 
species for the North Challenger and Lord Howe fishery. 

A number of specific and consistent fishing areas can be identified in the North Challenger and Lord 
Howe region @gure 24). The first area is close to the region of shallower ground (less than 1000 m) 
at the southern end of the Lord Howe Rise, at about 165" 30' E and 36" S. A number of smaller 
catches have also been taken just to the east of this area and, during the last three fishing years, the 
small catches have been largely from this area. Two further fishing areas are on the northern end of the 
Challenger Plateau, one at about 167' 15' E and 37' 20' S, and southeast of this at about 167' 40' E 
and 37" 30' S. An area further to the south and east also yielded some catches in earlier years, but no 
large catches have been made in the last three fishing years. F i y ,  an area to the east has yielded 
some catches, primarily in the last three fishing years. 



Figure 24: Estimated trawl catch rate (tltow) of black cardinalfish by fishing position and fishing year for 
the North Challenger and Lord Howe fishery. Catch rates proportional to circle area (maximum 236 t). 



Figure 24 (font.): ISstimated trawl catch rate (Utow) of black cardinalfish by tishing position and fshing 
year for the North Challenger and Lord Howe fishery. Catch rates proportional to circle area (maximum 
236 t). 



3.7.3 Seasonality 

Catches of black cardinalfish in the target fishery have been made primarily between January and 
May, although some catches were also taken between October and December between 1994 and 1996 
(l3gure 25). The seasond pattern of catches in the orange roughy target fishery is generally similar, 
but with some catches also taken in June. 
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Figure 25: Bubble plots showing normalised estimated catches of black canilnal8sh by month and year, 
for different target species for the North Challenger and Lord Howe fishery, with the maximum catch 
value shown in brackets (t). 

3.7.4 Catch and effort trends 

The mean length of vessels in the black cdnalfih target fishery increased to 1995-96, and then 
remained high, but in recent years mean length has decreased steadily (Table 20). The targeted effort 
has been variable, with no clear trend. The patterns of catch do not clearly follow effort, and have also 
been variable and without a clear trend. Both catch and effort in the fisheries targeting other species 
were relatively high in 1992-93 and 1993-94, but subsequently no clear trends are present. Catch rates 
in both the target and non-target fishery are also variable, and do not show clear trends. 

4. DISCUSSION 

In previous reports, a clear association was made between fishing for black cardinalfish and fishing for 
orange roughy (Field et a]. 1997, Field & Clark 2001). However, since the mid 1990s the dative 
incidence of black cardinalfish as a bycatch in the orange roughy fishery has generally decreased 
(Phillips 2002). The present analysis supports a continuation of the decline of the black cardinalfish 
bycatch in the orange roughy fisheries. A major factor causing this decline is the increasingly 
restrictive TACCs on orange roughy (Annals et al. 2W).  The orange roughy TACCs and fisheries 
peaked during the early and mid 1990s, and then experienced large declines. Although targeting of 
black cardinalfish has increased, the present analysis does not generally support a switch from 
targeting orange roughy to targeting black cardinalfish, as the effort targeting black cardinalfish did 
not show a clear and associated increase in any areas except for Ritchie and Rockgarden. 



Table 20: Estimated catch (t), number of tows, and catch rate (Utow) by fishing year for vessels targeting 
black cardinalfib, or targeting other species, for the North Challenger and Lord Howe fisheq, with the 
number of vessels and vessel length statistics for the black cardialfish target tishew. Catch rates 
calculated for a minimum of 20 tows. * missing data; ''2' not applicable. 

Black cardinalfish target Other-target 

Fishing year vessels 
1980-81 0 
1981-82 0 
1982-83 0 
1983-84 0 
1984-85 0 
1985-86 0 
1986-87 0 
1987-88 0 
1988-89* - 
1989-90* - 
1990-91 0 
1991-92 0 
1992-93 2 
199M4 9 
199445 4 
1995-96 2 
1996-97 4 
1997-98 3 
1998-99 6 
1999-22000 6 
2 m 1  3 
2001-02 5 
2002-03 6 

No. Vessel length (m) 
min mean max No. tows Catch (t) Vtow No. tows Catch (t) tkow 

The depth range for black cardinalfish was consistently shallower than for orange roughy, and 
somewhat shallower in Waitara~a than in other areas. The second veak in catch rates between 900 rn 
and 1199 m could be an artefa; caused by the orange roughy fish&, which is predominant at these 
deoths. Catches of black cardinalfish from the tarpet f~hery have been reported over a wider ueriod of 
the year than bycatches from the orange rough; fisherik. Clear simiiarities in seasonal& to the 
orange roughy fisheries remain only for East Cape, Ritchie and Rockgarden, White Island, and North 
Challenger and Lord Howe. 

Although not directly comparable because of the use of new subareas, the general pattern of catches 
and effort for QMA 1 in this study are similar to those given by Field & Clark (2001). Field & Clark 
(2001) indicated an exceptionally large bycatch in 1993-94 associated with the development of the 
East Cape orange roughy fishery, but the present analysis indicates that this bycatch was taken in 
Tuaheni High. The decrease in catch rates identified by Field & Clark (2001) has subsequently 
reversed, with relatively high or increasing unstandardised catch rates after 1998-99. This report 
indicates that the black cardinalfish bycatch in the alfonsino fishery, as identified by Field & Clark 
(2001). was restricted almost entirely to Ritchie Hill and Rockgarden. 

The patterns in the QMA 2 fishery idenSed in this study show good correspondence with the patterns 
in 200041 reported by Phillips (2002). The decline in catch rates at Mercury-Colville identified by 
Phillips (2002) appears to have slowed or stabiised according to the unstandardised catch rates. 
Phillips did not anaIyse the White Island area. 

Previous reports have concluded that catch per unit effort was not a reliable index of abundance for 
black cardinalfish (Field & Clark 2001, Phillips 2002). The present analysis indicated changes in fleet 



composition occurred in most fisheries, and that the number of vessels and effort in the target fisheries 
have been relatively low (i.e. less than 200 tows per year per area). In this analysis, the coverage of the 
fishery was also poor for years before 1990-91. It is still not clear whether the pwr  coverage of the 
fishery is a reality for these data, or whether data were still incomplete following revision of the fsu 

.database. Further, the catch rates were generally higher in the fisheries targeting other species than in 
the target fishery, which may indicate that the reported target species has limited or unclear meaning 
for black cardiinalfish. According to Field & Clark (2001). there have also been market value changes 
over time, catches have been influenced by TACCs on other species, and also influenced by the 
introduction of the TACC on black cardialfish itself. However, there was no clear and large increase 
in black cardiinalfish catches associated with the enhy to the QMS in 1998, as seen in some other 
deepwater bycatch species such as ribald0 (authors unpublished data). Catch per unit effort has 
therefore not yet been shown to be a reliable indicator of abundance trends for black cardinalfish. 
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