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EXECUTIVE SUMMARY 

Dunn, M.R. (2006). Descriptive and catch per unit effort analyses for New Zealand ribaldo 
fisheries for the fishing years 1977-78 to 2002-03. 

New Zealand Fisheries Assessment Report 2006/22.55 p. 

This report updates descriptive analyses of commercial catch and effort data for ribaldo in New 
Zealand fisheries to the end of the 2002--03 fishing year. It also includes the first detailed descriptions 
of location, catch, effort, and catch rate trends for the fisheries within the New Zealand Exclusive 
Economic Zone (EEZ), and for the fishery on the northern Challenger Plateau outside the EEZ. 

Fisheries were designated based upon spatial and temporal patterns of catch. The fisheries identified 
were the eastern (including Quota Management Area (QMA) 2, QMA 4, and the northern part of 
QMA 3); western (QMA 7, QMA 8 and QMA 9); southern (QMA 5, QMA 6 and the southern part of 
QMA 3); and north Challenger (outside the EEZ). 

Ribaldo were caught almost entirely as a bycatch in hoki, orange roughy, and hake trawl fisheries, and 
in ling longline fisheries. Catches have decreased in the hoki trawl and ling longline in the eastern and 
southern fisheries. Catches in the western fishery have increased in the hake trawl fishery, but 
decreased in the hoki trawl fishery. On north Challenger, catches have increased in the orange roughy 
trawl fishery. 

Peak catch rates were at various depths between 300-399 m and 800-899 m, depending on fishery and 
location. Catches were taken throughout the year in the eastern and southern fisheries, but primarily 
between January and June in the trawl fisheries, and between April and July in the longline fisheries. 
In the western and north Challenger fisheries the catches were very seasonal, with most catches taken 
between May and July. 

There was no clear trend in unstandardised catch rates for the eastern and southern fisheries. Bycatch 
rates of ribaldo in the western hoki fishery were declining in recent years, but increasing in the hake 
fishery. Catch rates were increasing slowly in the north Challenger fishery. 

Standardised analysis of catch-per-unit-effort (CPUE) was completed for the eastern and southern 
fisheries. Fitted models accounted for between 20.3 and 57.9% of the variation in CPUE, but most 
were unable to account for the very high or low catch rates. No clear trends in standardised CPUE 
were detected over the time series, similar to the unstandardised analysis, and changes in the fishery 
meant that assumptions of the standardised analysis were likely to be violated. 
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1. INTRODUCTION 

Ribaldo (Mora mora, Risso 1810) is a species of morid cod reported most often at depths between 450 
and 2500 m from the northeast Atlantic, Mediterranean, western Africa, Indian Ocean, and Pacific 
Ocean off Chile, and around Australia and New Zealand (Cohen et al. 1990). In New Zealand waters, 
it is considered a widespread but not abundant species at depths of 200 to 1300 m (Paul 2000, Annala 
et al. 2004). Very little is known about the biology ofribaldo. In the Mediterranean Sea, fish mature at 
32-34 cm total length (TL), spawning is believed to take place in winter and early spring, and the eggs 
and larvae are pelagic (Cohen 1986, Rotllant et al. 2002). Around New Zealand, ribaldo grow to about 
80 cm fork length (FL) (Paul 2000), trawl caught samples indicate winter or spring spawning, and a 
few juveniles of less than 10 cm FL were captured in plankton nets in the upper 200 m of the water 
column over bottom depths of about 1000 m at the southwest end of Chatham Rise (Annal a et al. 
2004). The adults feed on a variety of fishes, crustaceans, molluscs, and other invertebrates (Cohen et 
al. 1990). No scientific studies are available describing the age, growth, natural mortality, nor stock 
numbers and boundaries around New Zealand. 

The exploitation of ribaldo within the New Zealand Exclusive Economic Zone (EEZ) started as a 
bycatch in longline fisheries for ling in the 1970s, and the fishery is then believed to have become a 
largely trawl bycatch fishery in the 1980s, and then returned to a largely longline bycatch fishery in 
the early 1990s (Annala et al. 2004). The species came into the Quota Management System (QMS) on 
1 October 1998, and Total Allowable Commercial Catches (TACCs) were set for all Quota 
Management Areas (QMAs; Figure 1). The TACCs have remained unchanged since 1998-99, with the 
exception of QMAs 1,2, and 3, where quotas were raised for the 2000--01 fishing year (Annala et al. 
2004). The total TACC in 2002-03 was 1282 t, with most allocated to QMA 2 (176 t), QMA 3 (394 t), 
QMA 4 (357 t), and QMA 6 (124 t) (Annal a et al. 2004). 

Figure 1: Location of Quota Management Areas (QMAs) for ribaldo within the New Zealand EEZ. 
(Reproduced from Annala et aI. 2004). 

The status of the New Zealand ribaldo fisheries has been described only by McMillan & Hart (1998) 
for the fishing years 1978-79 to 1995-96 (New Zealand fishing years run from 1 October to 30 
September). They described the fishery and survey trawl data, but no standardised catch-per-unit
effort (CPUE) analyses were carried out as there were insufficient data. McMillan & Hart (1998) 
found ribaldo bycatches were increasing. 
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The work described in this report was carried out under Ministry of Fisheries (MFish) project 
MOF200301G objective 1: "To provide a descriptive analysis of the commercial catch and effort data 
from ribaldo fisheries, with the inclusion of data up to the end of the 2002-03 fishing year", and 
objective 2: "To carry out standardised analysis of ribaldo CPUE and evaluate its use as an index of 
abundance" . 

2. METHODS 

2.1 Data sources 

All records where ribaldo was specified as targeted and/or caught on Trawl Catch Effort Processing 
Returns (TCEPR) or Catch Effort and Landing Returns (CELR) were extracted from the Ministry of 
Fisheries (MFish) Catch Effort Database. This data set covered the fishing years 1990-91 to 2002-03, 
with 27 505 TCEPR and 20 882 CELR records, giving a total of 48 387 records. The TCEPR forms 
gave tow-by-tow information, with location and estimated catch for each trawl. The CELR forms 
provided daily summaries of catch and effort, and mayor may not include location data, depending on 
the fishing activity and vessel. CELR forms tended to be used by smaller inshore vessels, although the 
option to use TCEPR forms was available to smaller trawlers (under 28 m in length). Larger 
deepwater vessels (over 28 m in length) were required to complete TCEPR forms. 

In addition, all records where ribaldo were caught were extracted from the Fisheries Statistics Unit 
Database (newJsu). This data set covered the fishing years 1977-78 to 1987-88, with a total of3321 
records. The FSU data included Trawl Fishing Return forms, which included summary catch and 
effort records and were usually filled in by inshore trawl vessels, and Specified Trawl or Deepwater 
Trawl forms, which gave tow-by-tow information for larger vessels. The longline catch and effort 
were reported on a specific Longline Fishing Return forms, and mayor may not include positional 
data. 

The total data set therefore consisted of 51 708 records. The years 1988-89 and 1989-90 were 
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 NIW A. 

2.2 Data grooming 

Data were error-checked for obvious mistakes in the following fields: 
• Bottom depth (checked where more than 1 200 m or less than 100 m). 
• Position (checked where further south than 490 S, further north than 300 S, further west than 

1750 W, and further east than 1600 E; also where large differences in start and finish 
coordinates). 

• Estimated trawl speed (calculated as distance (from shoot and haul positions) divided by 
duration, checked where more than 5 kt or less than 1.5 kt, or where more than 4 kt different 
from the recorded speed. 

• Duration (checked for TCEPR records where duration more than 10 hours and estimated trawl 
speed more than 2 kt different from recorded trawl speed). 

• Vessel length (checked for consistency). 
• Longline effort fields. There were some errors in effort reported on CELR forms when using 

longlines (e.g., bottom longlines). According to MFish (2003), the Fisheries (Reporting) 
Regulations 1990 specify for lining methods: 
o In column A enter 'the total number of hooks' and 
o In column B enter 'the number of sets'. 
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But fishers are often confused and use other combinations of data to express the same fishing 
event. Examples given by MFish are: 
o A: 500 hooks B: 3 sets - should be A: 1500 hooks hauled B: 3 times; 
o A: 1500 and B: 1500 - should be A: 3000 B: 2; 
o A: 1 and B 1500 - should be reversed. 
In the present analysis, errors of the first type were found to be difficult to determine, but errors of 
the latter two types were corrected using the following criteria: 
o If the numbers in A and B were both more than 25; then A and B were added together 
o If A was 25 or less and B was more than 25; then the values were reversed. 

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 51 708 records, 681 records had errors which 
were corrected, and 324 had errors which could not be resolved and were excluded from further 
analysis. The groomed data set consisted of 51 384 records (27 191 TCEPR, 20 876 CELR, 3 317 
newJsu). 

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 inconsistencies, and there was insufficient time to make checks and 
corrections. 

According to MFish (2003), "the criteria for recording the fishing method codes for bottom trawl and 
midwater trawl are not clear, and there is no legal definition of the difference between a bottom trawl 
and a midwater trawl". Before 1989, a method code for single trawl was also used, which may have 
been either a bottom or mid-water trawl. Over 85% of ribaldo catches were reported to single trawl up 
to 1987-88, or bottom trawl from 1990-91 (Section 3.1: Table 1). Therefore, in subsequent analyses 
the data for single trawl, midwater trawl, and bottom trawl have been combined and treated as a single 
method code, trawl. 

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

McMillan & Hart (1998) reported that most of the commercial catch of ribaldo had not been reported 
in the past because it was either discarded or made into fish meal. Since the entry of ribaldo into the 
QMS in 1998, all catches should have been reported. No data were available describing the extent of 
mealing or discarding of ribaldo, and therefore no adjustments to catch levels have been incorporated 
in this analysis. 

The following description of the overall fishery (Section 3.1) uses all records in the groomed data set 
(51 384 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 3.4 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 reduced the 
number of TCEPR records from 27 191 to 27 187, the number of CELR records from 20 876 to 
10 165, and the number of new Jsu records from 3 317 to 2 335. 

The standardised CPUE analyses are shown in Section 5. For these analyses the TCEPR and CELR 
data were combined, and summarised in a daily aggregated format. Although this results in some loss 
of detail from the tow-by-tow details on TCEPR forms, it was necessary as most of the data were 
recorded on the daily summary CELR forms (see Section 3.1, Table 2). The CPUE analyses included 
only records for vessels that had fished for at least 5 years and completed at least 100 tows. 
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The standardised CPUE analyses were carried out by fitting a generalised linear model to CPUE, using 
the stepwise multiple regression technique described by Field (1992) and Francis & Field (2000). The 
units of CPUE used were kg per hour, kg per tow, or kg per 1000 hook hours. To approximate a 
normal distribution, trawl data were log-transformed, and longline data power transformed with the 
exponent 0.1 for the Eastern fishery, and log transformed for the Southern fishery. Due to the 
aggregation of data in a daily format there were very few records with no catch of ribaldo, and 
therefore a binomial model, examining CPUE in terms of fishing success or failure, was not 
considered. 

The predictor variable Fishing year was forced into each model, and the following variables tested for 
inclusion: the categorical variables Vessel, Month, Target Species, and Method, and the continuous 
variables Vessel Length, Depth, Latitude, Longitude, fitted as third order polynomials. Terms were 
added to the model if this resulted in an improvement in the R2 of 1 % or more. 

3. RESULTS 

3.1 Overall fishery 

Just over half (57%) of the estimated catches have been made using longlines (Table 1), of which 
almost all were recorded to the bottom longline method. Most of the other catches (39%) were taken 
by trawls, of which over 85% were recorded to single trawl or bottom trawl depending on the year. 

Table 1: Estimated catches of ribaldo (to the nearest t) by fishing method from 1977-78 to 2002-03, 
rounded to the nearest tonne. * missing data, "-" not applicable. 

Longlines Trawls 
Bottom Surface Other Bottom Midwater Single Set 

Fishing year longline longline longlines trawl trawl trawl nets Other 
1977-78 32 0 0 0 0 <1 0 0 
1978-79 315 0 0 0 0 0 0 
1979-80 74 0 0 0 15 0 0 
1980-81 0 0 0 <1 0 9 0 0 
1981-82 0 0 0 1 0 12 0 0 
1982-83 0 0 0 3 0 94 3 0 
1983-84 0 0 0 3 0 29 10 <1 
1984-85 0 0 0 3 0 35 5 0 
1985-86 0 0 0 4 0 43 4 0 
1986-87 0 0 0 3 <1 43 6 0 
1987-88 0 0 0 4 0 9 5 0 
1988-89* 
1989-90* 
1990-91 79 <1 0 194 14 43 6 
1991-92 205 0 0 156 13 41 3 
1992-93 276 0 1.53 264 20 72 8 
1993-94 363 0 0 111 6 42 6 
1994-95 814 <1 0.14 112 14 23 
1995-96 616 <1 0 138 29 7 
1996-97 844 0 0 181 12 3 2 
1997-98 514 0 0 219 105 12 
1998-99 295 <1 0 251 85 1 2 
1999-2000 410 0 0 299 125 2 <1 
2000-01 325 0 0 264 101 20 0 
2001-02 319 0 0 355 4 22 <1 
2002-03 158 0 0 446 3 24 <1 
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The catch was taken almost entirely by longlines between 1977-78 and 1979-80, after which most 
was reported as trawls (Table 1). Longlines again took most of the catch from 1990-91 to 2000-01, 
but in 2001-02 and 2002-03 most of the catch was reported as trawls. 

3.2 Definition of fishery areas 

The Deepwater Working Group previously agreed on five fishstocks based on the four main fishing 
areas plus the Kermadec area (Annal a et al. 2004). These areas were the east coast of the North Island 
(QMAs 1 and 2), Chatham Rise and east coast South Island (QMAs 3 and 4), Southland and Sub
Antarctic (QMAs 5 and 6), the west coast of New Zealand (QMAs 7, 8, and 9), and QMA 10 
(Kermadec area). 

The present analysis identified four areas from examination of the overall patterns of catches by 
trawlers and longliners over time (presented as an animation to the MFish Deepwater Fisheries 
Assessment Working Group, and summarised in Figures 2 & 3). The fishery areas were: 

1. Eastern. The area between 172° E and 173° W, and between 38° Sand 45.5° S. Catches from this 
area are included in QMAs 2 and 4, and the northern part of QMA 3. This is similar to the 
previous stock definition, except that QMA 1, where catches have been negligible, is ignored 
(Table 3). 

2. West. The area within the EEZ between 166° E and 171 ° E, and between 39° Sand 45° S. Catches 
from this areas are included in QMAs 7, 8, and 9. This is the same as the previous stock definition. 

3. South. The area between 163° E and 176° E, and between 45.5° Sand 55° S. Catches from this 
area are included in QMAs 5 and 6, and the southern part of QMA 3. This is the same as the 
previous stock definition, except that the present analysis includes the southern part of QMA 3. 

4. North Challenger. The area between 164° E and 172° E, and between 35° Sand 39° S. Catches 
from this area are outside the New Zealand Exclusive Economic Zone (EEZ), and have not been 
considered before. 

The Kermadec area has not been described in the present analysis, as catches from this QMA have 
been negligible (Table 3). The North Challenger fishery was included because it falls close to the EEZ, 
and the absence of fishery descriptions for other areas outside the EEZ does not imply that they do not 
exist. The description of fisheries outside the EEZ was not a contracted part of this study. 

8 



o 

,.' : 
" : 

.".,',." West 

.. ··5{--- ----..... __ .... 
,."" ~.t. .~ 

Ji 
I 

I • 
I • , . : . 

I 
I , 

I 

l} : 

-·--f,..~~: ........... '. 
~' ... \ 

..... :~ .. -.. 
........ t 

"'.<:""-
. , 

1 . 

, 

I , , , , , 
I , . 

, 
I , , , 

I , 

EEZ 

: East 
.................. l .................... ". 

I 

I 
I 

I . , 

!---- .. - ........... 
........... . 

. ~ ..... 
~ \, . , 
: , 

/1,1 

I 
I 

I 
I 

I , 
I 

. 
I , 

. . . . , . 
I , 

I , 
I 

. , 
, , , 

,: 
=: " : , .. 
: ' " , . 

, I , : 
; •••••••• ~~""":""" ~ ~ ••••••••••••••••••••••••••••• ~r"'''~'''''''''''' 

••••• ~ South •••••• 
...... - ... _-_ ......... . 

o 

) 
,No,), " 

l"",,;;,,,,~,Y)r·/ 

I 

.l:r---_.---...• ,•, 

I 

. , . . 
I 
I 

I 

, 
I 

I 

I' 
I 

I 

__ ' .' 
.... ,' 

.' 

I 

I 
I . 

I 
I . 

I 

o 

Figure 2: Un standardised catch rates (t/tow) of ribaldo from trawl over the period 1977-78 to 2002-03, 
with the 1000 m isobath, EEZ (dashed line), and the fishery areas (dotted lines). Circle size is proportional 
to catch rate (maximum is 8 t/tow). 
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Figure 3: Unstandardised catch rates (kg/1000 hook hours) of ribaldo from longlines over the period 
1977-78 to 2002-03, with the 1000 m isobath, EEZ (dashed line), and the fishery areas (dotted lines). 
Circle size is proportional to catch rate (maximum is 6200 kg/1000 hook hours). 

10 



3.3 Comparison with other published catch statistics 

The estimated catches were lower than the reported landings from the Plenary Report (Annala et al. 
2004) for all years (see Table 2). There was a relatively poor linear relationship between the estimated 
catches and the reported landings (R2=0.63), with the estimated catches on average 30% of the 
reported landings until 1987-88, and 58% since 1990-91. Both the estimated catches (the present data 
set) and reported landings (from the Plenary Report) are different from the catches given by McMillan 
& Hart (1998). 

Table 2: Summary of estimated catches (to the nearest t) of ribaldo by catch-effort form type, the 
percentage of catches on TCEPR forms from 1990-91 to 2002-03 (TCEPR divided by Total), and the total 
catch as a percentage of the Plenary catch (Total divided by Plenary estimate). The Plenary estimate is 
reproduced from Annala et al. (2004), and is the best estimate of ribaldo catches for the period 1982-83 to 
2001-02, from a variety of sources. * missing data, "-" not applicable. 
Fishing % TCEPRof Total as % of 
year FSUCELR TCEPR Total reported landings Plenary estimate Plenary estimate 
1977-78 33 33 
1978-79 316 316 
1979-80 90 90 
1980--81 9 9 
1981-82 13 13 
1982-83 100 100 225 44 
1983-84 42 42 142 30 
1984-85 43 43 134 32 
1985-86 50 50 115 43 
1986-87 51 51 126 40 
1987-88 18 18 255 7 
1988-89* 169 
1989-90* 108 
1990--91 131 205 336 61 521 65 
1991-92 250 168 418 40 675 62 
1992-93 358 283 641 44 899 71 
1993-94 412 116 528 22 718 74 
1994-95 841 124 965 13 1231 78 
1995-96 626 165 791 21 1025 77 
1996-97 853 190 1043 18 1824 57 
1997-98 531 321 852 38 1214 70 
1998-99 307 327 634 52 1081 59 
1999-2000 421 417 838 50 1359 62 
2000--01 349 362 711 51 1242 57 
2001-02 354 346 700 49 1 311 53 
2002-03 194 437 631 69 1208 52 

There is a greater correspondence between the catches from the present data set and those in McMillan 
& Hart (1998) than with the reported landings in the Plenary Report (Annal a et al. 2004). The present 
catch figures for CELR forms are for landed weights, and are on average 10% different from the 
estimates given by McMillan & Hart (1998). The present estimates for TCEPR are for estimated catch, 
and are on average 20% higher than McMillan & Hart's. 

The Plenary estimates were probably estimated from Catch Landing Return (CLR) forms, although 
details of the calculation method are not given. CLR forms give total landed weights for TCEPR trips. 
The TCEPR catches in the present analysis set may therefore be less than the Plenary estimates simply 
because only catches of the "top five" species (meaning the five species with greatest weight or value) 
were recorded on the TCEPR forms, and ribaldo were not targeted and therefore rarely appeared in the 
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top five. In accordance with this hypothesis, as trawl catches (TCEPR) increased in recent years, the 
TCEPR catch as a proportion of the Plenary total catch decreased (see Table 2). 

It became mandatory to report catches of ribaldo (on any form) since they were included in the QMS 
only after 1 October 1998, and this regulation is the likely cause of the increase in catches on the 
TCEPR forms around this time (Table 2). 

The present estimates of catches from the new Jsu database are on average 37% of those presented by 
McMillan & Hart (1998). The McMillan & Hart (1998) estimates are similar to, but not exactly the 
same as, those in the Plenary Report (Annal a et al. 2004). At the time of writing, work is continuing 
on the newJsu database, and further investigation of these data was not complete during this study. 

The allocation of records to a fishery area required positional data, which were not available for all 
records (see Section 2.2), and consequently the sum of the catches by area is lower than the total catch 
(Table 3, compared with Table 2). 

Table 3: Estimated catches (nearest t) by area, as defined in Section 3.2. * missing data, "-" not 
applicable. 
Fishing year Eastern Western Southern North Challenger Total 
1977-78 32 0 0 0 32 
1978-79 242 68 1 0 311 
1979-80 10 16 63 0 89 
1980-81 1 5 3 0 9 
1981-82 3 9 1 0 13 
1982-83 7 20 69 0 96 
1983-84 6 10 9 0 25 
1984-85 26 7 5 0 38 
1985-86 9 18 19 0 46 
1986-87 19 3 22 0 44 
1987-88 3 1 5 0 9 
1988-89* 
1989-90* 
1990-91 137 15 90 <1 242 
1991-92 151 25 77 1 254 
1992-93 180 50 84 87 401 
1993-94 208 19 87 30 344 
1994-95 331 15 131 1 478 
1995-96 400 43 64 <1 508 
1996-97 567 36 178 <1 782 
1997-98 245 91 240 I 577 
1998-99 225 139 190 11 565 
1999-2000 327 206 189 4 726 
2000-01 300 188 133 3 624 
2001-02 271 156 160 46 633 
2002-03 137 208 80 91 516 

The catches by area account for only 26% of the Plenary catches from 1982-83 to 1987-88 (Annala et 
al. 2004), and are therefore unlikely to be representative of the fishery (Table 3). The data since 1990-
91 account for 46% of the Plenary catches, and may be more representative, at least of the general 
patterns in the fishery. That they are representative is supported by the pattern of catches by area and 
year (Tables 3 & 4), which are similar to those given in the Plenary. The only clear discrepancies are 
that the Plenary indicated large catches taken in QMA 1 in the mid 1990s, which are not present in the 
current data set, and that the trend for QMA 2 is different (Table 4). However QMAs 1 and 2 account 
for a relatively small proportion of the total catch, and the catch patterns for the main fisheries in 
QMAs 3,4,5,6,7, and outside the EEZ, are similar. 
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Table 4: Estimated catches (nearest t) as in Table 3, but allocated to QMA. 'Other' are catches taken 
outside the EEZ. * missing data, "-" not applicable. 
Fishing year 1 2 3 4 5 6 7 8 9 10 Other 
1977-78 0 0 22 11 0 0 0 0 0 0 0 
1978-79 0 1 70 172 0 0 69 0 0 0 <1 

1979-80 0 0 13 2 59 0 16 0 0 0 0 
1980-81 0 0 0 1 3 0 6 0 0 0 0 
1981-82 0 0 <1 3 1 0 9 0 0 0 0 
1982-83 0 5 1 69 0 20 0 0 0 0 
1983-84 0 <1 2 4 9 0 11 0 0 0 6 
1984-85 0 0 2 24 2 3 7 0 0 0 0 
1985-86 0 0 2 8 18 <1 18 0 0 0 0 
1986-87 0 <1 8 12 12 9 4 0 0 0 0 
1987-88 0 <1 2 <1 5 <1 4 0 0 <1 <1 

1988-89* 
1989-90* 
1990-91 <1 49 87 26 63 23 0 0 0 2 
1991-92 <1 48 104 35 41 28 <1 0 <1 2 
1992-93 <1 1 41 138 38 45 51 0 <1 <1 98 
1993-94 1 7 73 121 24 63 25 0 <1 <1 36 
1994-95 4 13 144 172 39 90 19 <1 0 1 7 
1995-96 0 46 180 170 31 36 44 <1 <1 <1 5 
1996-97 8 37 245 284 51 120 41 <1 0 2 13 
1997-98 <1 39 38 165 56 186 121 <1 0 6 
1998-99 <1 21 45 156 51 135 153 <1 <1 19 
1999-2000 1 45 111 165 42 148 214 <1 <1 5 10 
2000-01 <1 51 129 118 40 91 201 0 <1 3 16 
2001-02 1 20 46 204 29 130 158 0 <1 <1 57 
2002-03 18 66 50 23 57 218 <1 1 3 95 

3.4 The Eastern Fishery 

3.4.1 Catch history 

The earliest reported catches of ribaldo were taken in this fishery in 1977-78 (Table 4). Almost all of 
the catch was taken as a bycatch, with the only ribaldo targeting reported in 1985-86 using bottom 
trawls (Table 5). Most trawl bycatch has been in the hoki fishery, with greatest catches in 1996-97, 
and relatively small catches during the last three fishing years. Most of the longline catches, and the 
greatest catches in this area, were as a bycatch in the ling fishery (Table 6). Relatively large catches 
from longlines were reported between 1977-78 and 1979-80, but no target species was indicated. 
Bycatches in the ling target fishery were reported from 1990-91, and catches peaked in 1996-97, with 
a big drop in 2002-03. 

3.4.2 Distribution 

Most of the effort catching ribaldo when targeting hoki was in depths between 400 and 799 m, and 
focused at 500-599 ill. The catch rate of ribaldo followed this pattern, with relatively high catch rates 
between 400 and 899 m, peaking at 500-599 m (Figure 4). 

The effort targeting orange roughy was in deeper water, focused around 800-899 m (Figure 4). 
Bycatch rates of ribaldo in this fishery were relatively high at depths of 800-999 m, with the peak at 
500-599 m indicated from a single tow. No data are presented for the longline fishery, as ribaldo 
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catches were reported with fishing depth only for 1977-78 to 1979-80, and target species was not 
recorded. 

Table 5: Estimated catches (to the nearest t) of ribaldo by target species in the eastern trawl fishery. 
* missing data, "-" not applicable. 

Ribaldo Hoki Orange roughy Black cardinalfish Other l 

1977-78 0 0 0 0 <1 
1978-79 0 <1 0 0 0 
1979-80 0 0 0 0 0 
1980--81 0 <1 0 0 0 
1981-82 0 <1 3 0 <1 
1982-83 0 5 0 1 
1983-84 0 1 2 0 2 
1984-85 0 5 4 0 16 
1985-86 1 3 0 5 
1986-87 0 15 3 <1 <1 
1987-88 0 0 0 1 
1988-89* 
1989-90* 
1990--91 0 88 2 2 
1991-92 0 74 0 1 
1992-93 0 80 2 <1 4 
1993-94 0 38 4 1 
1994-95 0 74 <1 <1 
1995-96 0 90 <1 1 
1996-97 0 91 12 <1 1 
1997-98 0 71 7 1 2 
1998-99 0 70 6 1 
1999-2000 0 73 11 2 5 
2000--01 0 51 7 1 13 
2001-02 0 36 5 2 3 
2002-03 0 48 7 2 2 
1. Other includes unspecified, barracouta, black oreo, alfonsino, hake, ling, mixed oreos, oilfish, rattails, red cod, 
scampi, gemfish, sea perch, arrow squid, smooth oreo, silver warehou, terakihi and white warehou. 

The main fishery is on the northeast Chatham Rise, extending from about 1740 to 1790 E (Figure 5). 
At the western end of this region the fishery extends south through the Mernoo Gap. The fishery in the 
last three fishing years has been concentrated at the northern end of the Mernoo Gap. A second fishery 
has taken place along most of the southern Chatham Rise, but in the last three fishing years almost all 
catches have been taken from a small area southeast of the Chatham Islands (Figure 5). The area north 
of the Chatham Islands has supported a fishery in the past, although recent catches have been 
relatively low. Small catches have been scattered along most of the east coast of the North Island, 
extending into Cook Strait. 

Catch distribution in the longline bycatch fishery has been similar to that in the trawl fishery, with 
greatest catches north and south of the Chatham Islands, and along the northwest Chatham Rise 
(Figure 6). The pattern of fishing has been variable during the last three fishing years, with no catches 
from the fishery north or south of the Chatham Islands, catches on the northwest Chatham Rise were 
taken further east in 2001--02 than in 2000--01 or 2002--03, and the catches on the southwest Chatham 
Rise were relatively high in 2001--02 and 2002--03. Catches along the east coast of the North Island 
were rare during 1979-2000, and greatest in 2002--03. 
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Table 6: Estimated catches (to the nearest t) of ribaldo by target species in the eastern longline fishery. 
* missing data, "-" not applicable. 

1977-78 
1978-79 
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 
1999-2000 
2000-01 
2001-02 
2002-03 

Ling 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

46 
75 
94 

164 
255 
307 
461 
165 
147 
236 
228 
226 

77 

Bluenose 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

0 
0 
0 
0 
0 

<1 
3 
0 
0 

<1 
<1 
<1 

1 

Other l 

33 
242 

10 
o 
o 
o 
o 
o 
o 
o 
o 

0 
0 

<1 
<1 
<1 

0 
<1 
<1 

0 
0 
0 
0 

<1 
1. Other includes unspecified, rock lobster, hapuku, bass, limpets, and gemfish. Limpet (code: LIM) is very 

likely a typing error for ling (LIN). 
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Figure 4: Effort (no. tows; bars) aud ribaldo catch rates (t/tow; lines) by depth class and target species in 
the eastern trawl fishery. 

15 
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Figure 5: Unstandardised catch rate (t/tow) of ribaldo by fishing position and fishing year in the eastern 
trawl fishery, with the 500 and 1000 m isobaths. Circle size proportional to catch rate (maximum 5 t/tow). 
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2002-2003 

. -." 

Figure 5 (cont.): Unstandardised catch rate (tltow) of ribaldo by fishing position and fishing year in the 
Eastern trawl fishery, with the 500 and 1000 m isobaths. Circle size proportional to catch rate (maximum 
5 tltow). 
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2000-2001 

Figure 6: Un standardised catch rate (kg per 1000 hook hours) of ribaldo by fishing position and fishing 
year in the eastern longline fishery, with the 500 and 1000 m isobaths. Circle size proportional to catch 
rate (maximum 610 kg per 1000 hook hours). 
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Figure 6 (cont.): Un standardised catch rate (kg per 1000 hook hours) of ribaldo by fishing position and 
fishing year in the eastern longline fishery, with the 500 and 1000 m isobaths. Circle size proportional to 
catch rate (maximum 610 kg per 1000 hook hours). 
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3.4.3 Seasonality 

Ribaldo bycatches in the hoki trawl fishery were from September to July, but were greatest during 
January, February, and March (Figure 7). The drop in catches during July and August coincides with a 
reduction in fishing on the Chatham Rise as the hoki fishery is focused elsewhere at this time. The 
catches were relatively small, and less seasonal, during the last two years. Ribaldo bycatch in the 
orange roughy target fishery has been throughout the year, but mostly during May and June (Figure 7). 
Catches were also relatively large between October and February in the mid 1980s and late 1990s. 

Hoki Target (max. 31 t) Orange Roughy Target (max. 11 t) 
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Figure 7: Bubble plots showing normalised catches of ribaldo by month and year, for different target 
species in the eastern trawl fishery, with the maximum catch value shown in brackets (to the nearest t). 

Ribaldo bycatches in the ling target longline fishery have been throughout the year, but greatest 
between April and June, except for the mid 1990s where relatively high catches were also taken 
between January and March (Figure 8). 
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Figure 8: Bubble plots showing normalised catches of ribaldo by month and year, for longlines targeting 
ling in the eastern longline fishery, with the maximum catch value shown in brackets (to the nearest t). 
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3.4.4 Catch and effort 

Bycatches of ribaldo in the hoki trawl fishery increased after 1990-91, peaked in 1996-97, and then 
decreased (Table 7). Effort increased to a peak in 1995-96, and then decreased, reaching a similar 
level after 1999-2000 as in the early 1990s. Unstandardised bycatch rates were relatively high in 
1986-87 and in the early 1990s, but after 1992-93 has remained at a relatively low level and have 
shown no clear trend. 

Bycatches of ribaldo in the orange roughy trawl fishery were relatively small and variable between 
1981-82 and 1996-97, after which they were higher (Table 7). The pattern of catches was broadly 
similar to that of effort, which increased after 1995-96 and peaked in 1999-2000. Un standardised 
bycatch rates were relatively high in 1984-85 and 1986-87, but then remained low and without trend. 

Bycatches of ribaldo in the ling target longline fishery increased rapidly between 1990-91 and 1996-
97, decreased in 1997-98, and then increased a little between 1999-2000 and 2001-02, with a large 
drop in 2002-03 (Table 7). Effort estimates could not be made before 1994-95, and are likely to be 
incomplete for 1994-95. After 1994-95 effort has been variable, and without clear trend, although 
relatively low in 2002-03. Unstandardised bycatch rates have been variable, and show no clear trend. 

Table 7: Number of boats, effort (as number of tows or number of 1000-hook-hours), catch (to the 
nearest t), and unstandardised catch rate (t/tow or kg per 1000 hook hours), by fishing year for trawl 
boats targeting hoki or orange roughy, and longline boats targeting ling, in the eastern fishery. Catch rate 
was not calculated for years where <30 tows were recorded. * missing data, "-" not applicable. 

Trawls Longlines 
Hoki target Orange rough~ target Ling target 

1000 
No. No. No. No. No. hook kg/1000 

Fishing year vessels tows Catch tltow vessels tows Catch tltow vessels hours Catchhook hours 
1978-79 2 <1 0 0 
1979-80 0 0 0 
1980-81 3 0 0 
1981-82 2 3 <1 5 39 3 0.06 0 
1982-83 3 27 5 1 '4 1 0 
1983-84 2 9 3 7 2 0 
1984-85 4 17 5 4 33 4 0.13 0 
1985-86 4 8 3 4 28 1 0 
1986--87 5 123 15 0.13 3 32 3 0.10 0 
1987-88 0 4 21 0 
1988-89* 
1989-90* 
1990-91 14 586 88 0.15 4 45 2 0.04 3 45 
1991-92 18 526 74 0.14 2 64 0.01 4 75 
1992-93 15 584 80 0.14 3 54 2 0.03 7 94 
1993-94 15 436 38 0.09 7 83 4 0.05 4 164 
1994-95 20 646 74 0.11 9 32 0.03 7 230 255 
1995-96 21 1 071 90 0.08 5 21 9 34324 308 9.0 
1996--97 32 980 91 0.09 8 29 12 9 53959 461 8.5 
1997-98 27 790 71 0.09 8 108 7 0.06 8 53307 165 3.1 
1998-99 30 669 70 0.10 13 193 6 0.03 7 58383 147 2.5 
1999-2000 24 742 73 0.10 10 419 11 0.03 6 37782 236 6.3 
2000-01 25 522 51 0.10 14 329 7 0.02 7 50924 228 4.5 
2001-02 22 395 36 0.09 14 168 5 0.03 8 85507 226 2.6 
2002-03 20 522 48 0.09 16 175 7 0.04 10 17723 77 4.4 
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3.5 The Western Fishery 

3.5.1 Catch history 

No targeting of ribaldo has been reported in the western fishery. Most of the bycatch has been from 
the hoki target trawl fishery and the hake target trawl fishery (Table 8). Catches in the hoki fishery 
increased after 1996-97, peaked in 2001-02, and decreased in 2002-03. Catches in the hake fishery 
increased from 1998-99 and peaked in 2002-03. Catches from the longline fishery have been small, 
and most have been made whilst targeting ling (Table 9). 

Table 8: Estimated catches (to the nearest t) of ribaldo by target species in the western trawl fishery. 
* missing data, "-" not applicable. 
Fishing year Hoki Orange roughy Hake Other l 

1978-79 0 0 0 1 
1979-80 3 0 12 0 
1980-81 <1 0 5 0 
1981-82 9 0 0 0 
1982-83 20 0 0 0 
1983-84 <1 8 <1 
1984-85 5 <1 <1 
1985-86 16 2 0 <1 
1986-87 2 2 <1 0 
1987-88 <1 <1 0 0 
1988-89* 
1989-90* 
1990-91 13 0 0 
1991-92 14 10 <1 
1992-93 28 2 19 <1 
1993-94 14 5 <1 
1994-95 13 2 <1 
1995-96 25 0 16 0 
1996-97 33 2 1 <1 
1997-98 85 5 0 
1998-99 89 12 37 <1 
1999-2000 135 8 62 0 
2000-01 86 7 94 0 
2001-02 140 14 <1 
2002-03 54 154 <1 
1. Other includes unspecified, lookdown dory, ling, gemfish, smooth oreo, silver warehou, tarakihi, common 
warehou, and white warehou. 

3.5.2 Distribution 

The highest bycatch rates of ribaldo in the hoki target trawl fishery have been at depths of 700-799 m, 
slightly deeper than the peak in effort, although there is also a second peak in bycatch rate shallower, 
at 300-399 m (Figure 9). The bycatch rates ofribaldo in the hake target fishery follow effort, and peak 
at 700-799 m. No data are presented for the longline fishery, as ribaldo catches were reported with 
fishing depth only for 1977-78 to 1979-80, but for these years target species was not recorded. 

The fishery has been consistently focused in an area off the west coast running from about 41 ° Sand 
171 ° E, south close to the 1000 m isobath to about 43° Sand 1700E (Figure 10). A second fishery 
existed before 2000-01, to the west of the main fishery, and focused on about 40° Sand 168° E, 
although bycatches were relatively low. However, this latter area was the focus of research vessel 
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catches on the west coast (McMillan & Hart 1998). Catches from the longline fishery were relatively 
infrequent, and have not been plotted. 

Table 9: Estimated catches (to the nearest t) of ribaldo by target species in the western longline fishery. 
* missing data, "-" not applicable. 
Fishing year Hapuku & bass 
1978-79 0 
1979-80 0 
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 0 
1994--95 0 
1995-96 0 
1996-97 0 
1997-98 0 
1998-99 0 
1999-2000 0 
2000-01 0 
2001-02 <1 
2002-03 0 
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Figure 9: Total estimated effort (no. tows; bars) and ribaldo catch rates (t/tow; lines) by depth class and 
target species in the western trawl fishery. 
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Figure 10: Unstandardised catch rate (titow) of ribaldo by fishing position and fishing year in the western 
trawl fishery, with the 500 and 1000 m isobaths. Circle size proportional to catch rate (maximum 5 titow). 
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Figure 10 (cont.): Unstandardised catch rate (t/tow) of ribaldo by fishing position and fishing year in the 
western trawl fishery, with the 500 and 1000 m isobaths. Circle size proportional to catch rate (maximum 
5 t/tow). 
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3.5.3 Seasonality 

Both the hoki and hake target trawl fisheries have made consistent and very seasonal bycatches of 
ribaldo (Figure 11). In the hoki fishery, bycatches have been taken in June and July, although small 
bycatches were also taken in August and September in the late 1990s and early 2000s. In the hake 
fishery, bycatches have been taken in June, with a smaller bycatch a few months later, around 
September. 
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Figure 11: Bubble plots showing normalised catches of ribaldo by month and year, for different target 
species in the western trawl fishery, with the maximum catch value shown in brackets (to the nearest t). 

Bycatches of ribaldo in the ling target longline fishery have also been seasonal, in November and 
December in 1994 and between May and July in the late 1990s (Figure 12). 
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Figure 12: Bubble plots showing normalised catches of ribaldo by month and year, for longlines targeting 
ling in the western longline fishery, with the maximum catch value shown in brackets (to the nearest t). 

3.5.4 Catch and effort 

Bycatches of ribaldo in the hoki target trawl fishery were relatively low and variable during the 1980s, 
increased slightly in the early 1990s, and then were relatively high from 1997-98, peaking in 2001-02 
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(Table 10). Bycatches in 2002-03 were the lowest since 1996-97. Effort increased from a relatively 
low level before 1995-96 to a peak in 2001-02. Effort decreased in 2002-03, but remained relatively 
high. Bycatch rates have been variable with no clear trend, but were relatively high in 1982-83, and 
again in 1997-98 and 1999-2000. 

Bycatches of ribaldo in the hake target trawl fishery were low before 1998-99, after which they 
increased to a peak in 2002-03 (Table 10). Effort has shown a similar increasing trend. Bycatch rates 
increased steadily from the early 1990s, peaked in 2000-01, and remained relatively high in 2002-03. 

Bycatches, effort, and bycatch rates of ribaldo in the ling target longline fishery have been low and 
show no clear trends (Table 10). Effort is likely to be underestimated for 1995-96, and there was no 
reported ribaldo bycatches or effort in 2002-03. 

Table 10: Number of vessels, effort (as number of tows or number of 1000 hook hours), bycatch of ribaldo 
(to the nearest t), and unstandardised bycatch rate (t/tow or kg per 1000 hook hours), by fishing year for 
trawlers targeting hoki or hake, and longliners targeting ling, in the western fishery. Bycatch rate was not 
calculated for years where <30 tows were recorded. * missing data, "-" not applicable. 

Trawls Longlines 
Hoki target Hake target Ling target 

1000 
No. No. No. No. No. hook kg /1000 

Fishing year vessels tows Catch tltow vessels tows Catch tltow vessels hours Catchhook hours 
1979-80 4 30 3 0.10 3 98 12 0.13 0 

1980-81 2 4 <1 4 24 5 0 

1981-82 3 73 9 0.12 0 0 

1982-83 4 51 20 0.39 0 0 

1983-84 2 3 <1 2 9 0 

1984-85 4 15 5 1 2 <1 0 

1985-86 2 74 16 0.21 0 0 

1986-87 7 32 2 0.05 1 <1 0 

1987-88 2 2 <1 0 0 

1988-89* 
1989-90* 
1990-91 11 92 13 0.15 0 0 

1991-92 9 47 14 0.29 5 60 11 0.18 1 <1 
1992-93 13 149 28 0.19 8 79 19 0.24 2 <1 
1993-94 7 102 14 0.13 4 17 5 1 
1994-95 8 67 13 0.19 3 18 2 3 <1 
1995-96 16 155 25 0.16 3 40 16 0.39 2 52 2 46.4 
1996-97 18 191 33 0.17 1 2 2 125 <1 0.6 
1997-98 22 199 85 0.43 1 3 393 <1 1.0 
1998-99 24 310 89 0.29 7 87 37 0.43 601 1 2.0 
1999-2000 16 301 135 0.45 7 104 62 0.60 2 402 2.7 
2000-01 29 374 87 0.23 10 122 94 0.77 3 369 3.3 
2001-02 27 635 140 0.22 5 66 14 0.22 1 268 <1 1.1 
2002-03 29 304 54 0.18 13 281 154 0.55 0 

3.6 The Southern Fishery 

3.6.1 Catch history 

There has been no reporting of ribaldo as a target species in the southern fishery. In the trawl fishery, 
most of the ribaldo catch has been taken as a bycatch when targeting hoki (Table 11). There was a 
single relatively large bycatch in 1982-83, and then bycatches decreased at the start of the 1990s, to a 
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low in 1993-94, followed by an increase to a peak in 1997-98. Bycatches decreased after a second 
relatively large bycatch in 1999-2000. 

Table 11: Estimated catches of ribaldo (to the nearest t) by target species in the southern trawl fishery. 
* missing data, "-" not applicable. 
Fishing year Hoki Ling Other! 

1979-80 0 <1 0 
1980-81 <1 1 2 
1981-82 1 0 <1 
1982-83 68 1 
1983-84 9 0 0 
1984-85 3 2 0 
1985-86 17 0 1 
1986-87 19 <1 3 
1987-88 5 <1 <1 
1988-89* 
1989-90* 
1990-91 81 5 3 
1991-92 62 
1992-93 59 <1 <1 
1993-94 20 <1 <1 
1994-95 25 0 0 
1995-96 26 0 <1 
1996-97 42 0 <1 
1997-98 116 0 <1 
1998-99 80 9 <1 
1999-2000 104 3 <1 
2000-01 74 2 <1 
2001-02 87 2 
2002-03 59 4 
1. Other includes moki, mixed oreos, orange roughy, Patagonian toothfish, scampi, arrow squid, mixed squid, 
smooth oreo, silver warehou, white warehou, hake, and unspecified. 

The ribaldo bycatch in the ling longline fishery has been of a similar magnitude to that in the trawl 
fishery, with larger bycatches being reported in the longline fishery than the trawl fishery in peak 
years (Table 12). There was a large bycatch in 1979-80, and then no further bycatches until 1991-92. 
Bycatches subsequently increased until 1994-95, remained relatively high during 1996-97 to 1998-
99, and then decreased, with ribaldo bycatch at a low level in 2002-03. 

3.6.2 Distribution 

The catch rates of ribaldo in the hoki target trawl fishery peaked at a depth of 400-499 m, at the 
shallow end of the effort distribution (Figure 13). Catch rates of ribaldo were also slightly higher at 
between 600 and 799 m where effort peaked. 

The trawl fishing areas have been fairly consistent over time. The main trawl fishery has taken place in 
an area of deeper (more than 500 m) water between Stewart Island (off the south coast of the South 
Island), and the Auckland Islands (at about 166° E and 50.7° S), and extending east across the 
Campbell Plateau as far as about 170° E (Figure 14). During the last three fishing years, it appears that 
three sub-areas of this fishery may exist, with the first at about 166.5° E, the second at 167.4° E, and 
the third at 168.8° E. There have also been consistent fisheries off the southwest comer of the South 
Island, just south of the Auckland Islands, and close to the 500 m isobath to the west and south of 
Campbell Island (which is at about 169.2° E and 52.5° S). Catches close to the 500 m isobath along 
the south coast of the South Island were relatively low in the last three fishing years. 
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Table 12: Estimated catches (to the nearest t) of ribaldo by target species in the southern longline fishery. 
* missing data, "-" not applicable. 
Fishing year Ling Limpets l Unspecified 
1978-79 0 0 1 
1979-80 0 0 63 
1980-81 0 0 0 
1981-82 0 0 0 
1982-83 0 0 0 
1983-84 0 0 0 
1984-85 0 0 0 
1985-86 0 0 0 
1986-87 0 0 0 
1987-88 0 0 0 
1988-89* 
1989-90* 
1990-91 0 0 0 
1991-92 14 0 0 
1992-93 25 0 0 
1993-94 67 0 0 
1994-95 107 0 0 
1995-96 38 <1 0 
1996-97 136 0 0 
1997-98 121 0 4 
1998-99 101 0 1 
1999-2000 82 0 0 
2000-01 57 0 0 
2001-02 70 0 0 
2002-03 16 0 0 
1. It is very likely that the species code for limpets (LIM) was recorded as a miscoding of ling (LIN). 
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Figure 13: Total estimated effort (no. tows; bars) and ribaldo catch rates (t/tow; lines) by depth class and 
target species in the southern trawl fishery. 
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Figure 14: Unstandardised trawl catch rate (t/tow) of ribaldo by fishing position and fishing year in the 
southern trawl fishery, with the 500 and 1000 m isobaths. Circle size proportional to catch rate (maximum 
5 t/tow). 
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Figure 14 (cont.): Unstandardised trawl catch rate (t/tow) ofribaldo by fishing position and fishing year in 
the southern trawl fishery, with the 500 and 1000 m isobaths. Circle size proportional to catch rate 
(maximum 5 t/tow). 
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Figure 15: Unstandardised catch rate (kg/l000 hook hours) of ribaldo by fishing position and fishing year 
in the southern longline fishery, with the 500 and 1000 m isobaths. Circle size proportional to catch rate 
(maximum 110 kg per 1000 hook hours). 
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Figure 15 (cont.): Unstandardised catch rate (kgl1000 hook hours) of ribaldo by fishing position and 
fishing year in the southern longline fishery, with the 500 and 1000 m isobaths. Circle size proportional to 
catch rate (maximum 110 kg per 1000 hook hours). 
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The distribution of the longline fishery has been more variable (Figure 15). The main fishery has been 
in the area of deeper (more than 500 m) water from the north of the Auckland Islands, extending east 
and south across the Campbell Plateau, reaching the 500 m isobath north of Campbell Island (at about 
169° E and 52.5° S). Catches were focused in the southwest of this area in 2000-01, and the east of 
this area in 2001-02 and 2002-03, close to the western edge of the Pukaki Rise (the area of shallower 
water (less than 500 m) around 172° E and 50° S). There was also a persistent fishery off the 
southwest comer of the South Island (slightly east of the trawl fishery). Smaller catches have been 
taken on the north of the Pukaki Rise, at about 174° E and 49° S, and off the south east coast of the 
South Island. Unlike the trawl fishery, catches have not been reported south of the Auckland Islands, 
nor to the west and south of Campbell Island. 

3.6.3 Seasonality 

Bycatches of ribaldo in the hoki target trawl fishery have been taken throughout the year, although 
from the mid 1990s catches were relatively low during July and August, and relatively high between 
March and May (Figure 16). The catches during the 1980s were almost entirely taken during June and 
July. 

The bycatches in the ling target longline fishery have been taken throughout the year, but were 
relatively low during August and September (Figure 16). In the mid 1990s bycatches were mostly 
during November, January, and July. In the last three years bycatches were made almost entirely 
during June and July. 

Hoki Target (Trawl, max. 43 t) 

12 
11 
10 
9 
8 

-= 7 c 
0 6 ::2; 

5 

4 
3 
2 
1 

1978 1983 1988 1993 1998 

Year 

2003 

Ling Target (Line, max. 53 t) 

12+-------------~r_QWIHI 

11 +-------------~~~DCfIOO 

10+---------------4ID~KH~®G~~~~_4 

9+-----------------~~----.~--_4 

8+--------------------::;;0;;:-------:£1:::--1 

~ 7 +--------------------1 
~ 6 +---------------~_____O_ 

5+-----------------~WHYIIH 

4+-------------------_~~wl~~--~ 

3+---------------~WI~~~lrnltlHM!f~~_4 

2 +-----------------~_UJ 

1978 1983 1988 1993 1998 2003 

Year 

Figure 16: Bubble plots showing normalised catches of ribaldo by month and year, for trawls targeting 
hold and longlines targeting ling in the southern fishery, with the maximum catch value shown in brackets 
(to the nearest t). 

3.6.4 Catch and effort 

Bycatches ofribaldo in the hoki target trawl fishery have been variable, but after a peak in 1997-98 
they have declined (Table 13). The pattern of effort follows a similar trend. Bycatch rates were high in 
1982-83, and then declined. Catch rates of ribaldo decreased to a low in 1994-95, and have then 
increased slightly and remained relatively constant. 

Bycatches of ribaldo in the ling target longline fishery increased to a peak in 1996-97, and then 
decreased steadily (Table 13). Effort has shown a similar trend, with effort in 2002-03 the lowest 
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estimated. Catch rates of ribaldo have been variable and shown no clear trend, with the highest rate in 
2001-02. 

Table 13: Number of vessels, total effort (as number of tows or number of 1000 hook hours), bycatch of 
ribaldo (to the nearest t), and unstandardised bycatch rate (t/tow or kg per 1000 hook hours), by fishing 
year for trawlers targeting hoki, and longliners targeting ling, in the southern fishery. Bycatch rate was 
not calculated for years where <30 tows were recorded. * missing data, "-" not applicable. 

Trawl - hoki target Longlines - ling target 

Fishing No. No. 1000 hook kg per 1000 
year vessels No. tows Catch t/tow vessels hours Catch) hook hours 
1980--81 1 2 <1 0 
1981-82 3 14 1 0 
1982-83 4 87 68 0.78 0 
1983-84 2 18 9 0 
1984--85 3 8 3 0 
1985-86 5 92 17 0.19 0 
1986-87 11 164 19 0.11 0 
1987-88 2 40 5 0.12 0 
1988-89* 
1989-90* 
1990--91 12 628 81 0.13 0 
1991-92 14 615 62 0.10 3 14 
1992-93 12 640 59 0.09 2 25 
1993-94 7 230 20 0.09 3 67 
1994--95 7 321 25 0.08 4 107 
1995-96 12 214 26 0.12 4 31091 38 1.2 
1996-97 17 443 42 0.09 3 63392 136 2.1 
1997-98 15 1026 116 0.11 6 60875 121 2.0 
1998-99 14 808 80 0.10 7 72 903 101 1.4 
1999-2000 18 998 104 0.10 5 76366 82 1.1 
2000--01 20 744 74 0.10 5 68767 57 0.8 
2001-02 17 799 87 0.11 7 26976 70 2.6 
2002-03 18 509 59 0.12 4 12010 16 1.3 

3.7 The North Challenger Fishery 

3.7.1 Catch history 

This has been an exclusively trawl fishery outside the EEZ. Ribaldo was first taken during 1991-92, as 
a bycatch in the orange roughy target fishery (Table 14). Relatively large bycatches were taken in the 
early 1990s and in the last two fishing years, with the greatest bycatch in 2002--03. A small catch of 
ribaldo (150 kg) was also reported to a ribaldo target trawl fishery in 2002--03. The only bycatches of 
ribaldo using longlines were 300 kg reported in the bluenose target fishery, and 1.3 t reported in the 
ling target fishery, both during 1998-99. 

3.7.2 Location 

The single tow reported as targeting ribaldo was made at a depth of 944 m. The catch rates of ribaldo 
by depth in the orange roughy target fishery have been generally similar to the pattern of effort, 
peaking at 800-899 m, and declining rapidly with increasing depth, but remaining relatively high to 
the shallow limit of the fishery (Figure 17). 
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Table 14: Estimated catches (to the nearest t) of ribaldo by target species in the North Challenger trawl 
fishery. 
Fishing year 
1991-92 
1992-93 
1993-94 
1994--95 
1995-96 
1996-97 
1997-98 
1998-99 
1999-00 
2000-01 
2001-02 
2002-03 

Ribaldo 
o 
o 
0 
0 
0 
0 
0 
0 
0 
0 
0 

<1 

Orange roughy 
1 

86 
30 

<1 
<1 

1 
9 
4 
3 

46 
90 

1. Other includes black cardinalfish, hoki, bluenose, alfonsino, and prawns. 
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Figure 17: Total estimated effort (no. tows; bars) and ribaldo bycatch rates (t/tow; lines) by depth class 
for the orange roughy target North Challenger trawl fishery. 

The North Challenger fishery has been focused in two areas outside the EEZ, the first at depths less 
than 1000 m on the southern part of Lord Howe Rise at about 165° E and 35.5° S (Figure 18). The 
second, and larger fishery, has been close to the 1000 m isobath at the northern edge of the Challenger 
Plateau. The focus of this fishery was at about 177.5° E and 37.5° S in 1979-2000, but has extended 
further east in the last three fishing years, and in the last two fishing years has also extended south. 
The distribution of the fishery has been similar in the last two fishing years. 
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Figure 18: Unstandardised catch rate (titow) of ribaldo by fishing position and fishing year in the North 
Challenger trawl fishery, with the 500, 1000, and 1500 m isobaths. Circle size proportional to catch rate 
(maximum 5 titow). 
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Figure 18 (cont.). Unstandardised catch rate (tltow) of ribaldo by fishing position and fishing year in the 
North Challenger trawl fishery, with the 500, 1000, and 1500 m isobaths. Circle size proportional to catch 
rate (maximum 5 tltow). 
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3.7.3 Seasonality 

The single reported tow targeting ribaldo was in July. The ribaldo bycatch fishery has been very 
seasonal, with most of the catches in June and July, although smaller catches were also made during 
April and May during the last two years (Figure 19). 
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Figure 19: Bubble plots showing normalised catches of ribaldo by month and fishing year, for trawls 
targeting orange roughy in the North Challenger fishery, with the maximum catch value shown in 
brackets (t). 

3.7.4 Catch and effort 

Bycatch ofribaldo peaked in 1992-93, then decreased and remained low until an increase in 2001-02, 
reaching a second peak in 2002-03 (Table 15). Effort followed a similar trend, although effort in 
2001-02 and 2002-03 was greater than in the early 1990s, but with a similar magnitude of catch. 
Bycatch rates declined from 1992-93 to 1994-95. Bycatch rates since 1998-99 have been variable, 
but highest in 2002-03. 

Table 15. Number of vessels, total effort (as number of tows), bycatch of ribaldo (to the nearest t), and 
unstandardised bycatch rate (t/tow), by fishing year for trawlers targeting orange roughy, in the North 
Challenger fishery. Catch rate was not calculated for years where <30 tows were recorded. "-" not 
applicable. 
Fishing year 
1991-92 
1992-93 
1993-94 
1994--95 
1995-96 
1996-97 
1997-98 
1998-99 
1999-2000 
2000-01 
2001-02 
2002-03 

No. vessels 

15 
17 
4 
2 
3 
3 
7 
5 
9 

18 
17 

39 

No. tows 
4 

448 
335 

83 
5 
7 
7 

91 
48 
76 

661 
784 

Catch 
1 

86 
30 

<1 
<1 
<1 

9 
4 
3 

46 
90 

tltow 

0.19 
0.09 
0.01 

0.09 
0.09 
0.04 
0.07 
0.11 



4. STANDARDISED CPUE ANALYSES 

4.1 Eastern trawl fishery 

The data set consisted of 25 vessels, with a reasonably good overlap in terms of duration in the fishery 
(Table 16). The number of tows where ribaldo were caught increased to a peak in 1999-2000, and 
then decreased. There was no clear trend in mean tow duration. 

The run using log(kg/h) produced a model with the form CPUE = Fishing year + Vessel + Depth + 
Latitude + Longitude. 

+ Fishing year 
+ Vessel 
+ Latitude 
+ Depth 
+ Longitude 

R2 
3.8 

21.6 
24.5 
27.6 
30.0 

The residuals show no trends, but the normal quantile (qq) plot indicates that the data have a 
distribution that is longer-tailed than the normal (Figure 20): in other words the standardised CPUE 
model does not fit the extremes of catch rate. There was a roughly 50% difference between vessel 
catch rates, with three vessels having a particularly low catch rate (Figure 21). The model also 
indicated that catch rates were relatively low on the south Chatham Rise (south of about 44° S), 
relatively high at the eastern end of the Chatham Rise (east of 182° E equates to the areas around the 
Chatham Islands), and greatest at depths around 600 m (Figure 21). The standardised index by fishing 
year showed that CPUE was slightly higher between 1990-91 and 1993-94, but since the mid 1990s 
CPUE has shown no clear trend (Figure 22). 

The alternative model using log(kg/tow) produced a simpler model, with the form CPUE = Fishing 
year + Vessel + Latitude. 

+ Fishing year 
+ Vessel 
+ Latitude 

R2 
8.4 

55.2 
57.9 

The kg/tow model explained a much greater proportion of the variance than the kg/h model. The 
residuals from the kg/tow model showed no clear trend, but the qq-plot indicated a greater departure 
from the normal distribution than was observed for the kg/h model, with the kg/tow model describing 
the extremes of catch rate relatively poorly (Figure 23). The model indicated a roughly two-fold 
difference in catch rates by vessel, with seven vessels having relatively low catch rates (Figure 24). 
The effect of latitude was the same as the kg/h model, with catch rates relatively low on the south 
Chatham Rise. The standardised index showed no clear trend, although CPUE was relatively high in 
1999-2000 (Figure 25). 

4.2 Eastern longline fishery 

The data set consisted of only four vessels, and covered only the last seven fishing years (Table 17). 
Following unstandardised CPUE analyses, data for 1995-96 were excluded as it appeared likely that 
effort was incomplete for this year. 
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Table 16: Effort as number of tows by fishing vessel and fishing year (year ending) catching ribaldo, used 
in standardised CPUE analysis of the eastern trawl fishery, with the total number of tows, catch by vessels 
(to the nearest t), and mean tow duration in hours. "-" no tows 
Vessel 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 

41 63 48 36 4 1 183 178 85 
2 39 5 12 111 81 37 8 2 
3 6 25 21 76 4 
4 209 63 37 70 33 10 5 6 
5 34 50 116 
6 61 30 9 24 24 
7 127 18 158 73 67 7 4 15 5 26 26 
8 3 44 105 100 133 191 50 28 22 3 9 
9 201 47 61 30 57 99 81 7 2 
10 13 20 17 9 26 57 6 16 
11 2 3 179 91 9 
12 4 13 9 57 142 177 122 68 57 
13 113 71 58 48 120 146 126 149 
14 2 60 26 6 37 26 5 10 
15 2 102 105 15 22 20 
16 143 106 96 114 38 31 73 
17 13 6 35 28 25 52 2 1 6 
18 6 51 6 14 14 11 13 
19 17 62 18 9 12 4 
20 3 36 45 18 14 
21 66 14 45 81 5 37 
22 2 57 17 23 26 13 39 
23 7 54 94 31 7 23 19 
24 5 6 36 36 39 16 
25 26 13 2 6 
Tows 390 236 361 415 534 681 761 860 789 1 168 782 502 508 
Catch (t) 57 26 41 33 64 56 71 73 44 79 42 31 35 
Duration 3.7 3.4 3.6 2.5 3.3 2.7 3.5 3.5 3.0 2.8 2.6 2.7 2.9 

Table 17: Effort as number of 1000 hook hours catching ribaldo, by fishing vessel and fishing year as used 
in standardised CPUE analysis of the eastern longline fishery, with the total number effort and catch (to 
the nearest t). "-" no tows 
Vessel 1995-96 1996--97 1997-98 1998-99 1999-2000 2000-01 2001-02 2002-03 
1 7 785 7 422 5 534 817 2 480 2 441 2 173 
2 14208 12607 5854 6928 5579 9292 11686 
3 20161 29947 47678 27 317 27988 68731 
4 4034 3537 950 684 1545 
Effort 7 785 41 791 48088 58383 37782 36997 81 148 15404 
Catch (t) 2 99 100 103 108 85 205 60 
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Figure 20: Residuals (left panel) and normal quantile plot (right panel) for the fit of model to the data for 
the eastern trawl fishery, with CPUE measured as kg/h. 
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Figure 21: Model predictions by vessel (showing 95% confidence intervals), latitude, depth, and longitude 
for the eastern trawl fishery, with CPUE measured as kg/h, and made for each predictor with all other 
predictors set to the median value. 
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Figure 22: Model predictions by fishing year (year ending), with 95% confidence intervals, for the eastern 
trawl fishery, with CPUE measured as kg/h. The number of observations (days) is also shown against each 
year. 
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Figure 23: Residuals (left panel) and normal quantile plot (right panel) for the fit of the model to the data 
for the eastern trawl fishery, with CPUE measured as kg/tow. 
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Figure 24: Model predictions by vessel (showing 95% confidence intervals) and latitude for the eastern 
trawl fishery, with CPUE measured as kg/tow, and made for each predictor with all other predictors set to 
the median value. 
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Figure 25: Model predictions by fishing year (year ending), with 95% confidence intervals, for the eastern 
trawl fishery, with CPUE measured as kg/tow. The number of observations (days) is also shown against 
each year. 
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The Eastern longline fishery using (kg/lOOO hook hours)O.l produced a model with the form CPUE = 

Fishing year + Month + Vessel. 

+ Fishing year 
+ Month 
+ Vessel 

R2 

6.6 
20.2 
25.9 

The residuals show more positive residuals than negative (Figure 26). The qq plot indicates that most 
of the observations are consistent with the normal distribution, but the departure at the right end 
indicates a longer tail than the normal, and that the model does not explain high catch rates 
(Figure 26). There was a roughly 30% difference between vessel catch rates, with one vessel having a 
low catch rate (Figure 27). The model also indicated that catch rates were relatively high in January, 
and between April and June, consistent with the descriptive analysis. The standardised index by 
fishing year indicated no clear trend (Figure 28). 
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Figure 26: Residuals (left panel) and normal quantile plot (right panel) for the fit of the model to the data 
for the eastern longline fishery, with CPUE measured as kg/lOOO hook hours. 
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Figure 27: Model predictions by vessel and month (with 95% confidence intervals) for the eastern longline 
fishery, with CPUE measured as kg/lOOO hook hours, and made for each predictor with all other 
predictors set to the median value. 
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Figure 28: Model predictions by fishing year (year ending), with 95% confidence intervals, for the eastern 
longline fishery, with CPUE measured as kg/lOOO hook hours. The number of observations (days) is also 
shown against each year. 
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4.3 Southern trawl fishery 

The data set consisted of 13 vessels (Table 18), with most of the data for earlier years, and most 
overlap with later years, coming from two vessels (vessels 3 and 4). Effort increased to a peak in 
1997-98 and subsequently decreased. There was no clear trend in mean tow duration. 

Table 18: Effort as number of tows by fishing vessel catching ribaldo and fishing year (year ending) used 
in standardised CPUE analysis of the southern trawl fishery, with the total number of tows, catch by the 
vessels (t), and mean tow duration in hours. "-" no effort 
Vessel 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 
1 12 35 1 31 8 6 
2 71 15 2 2 
3 68 323 
4 72 26 
5 
6 
7 
8 
9 
10 
11 
12 
13 
Tows 12 71 50 3 31 149 357 
Catch 66 7 5 18 31 
Duration 2.9 3.8 3.1 3.8 3.7 4.8 4.4 

Vessel 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 
1 7 2 5 24 18 2 
2 15 16 51 
3 397 111 133 33 191 79 
4 17 27 45 33 60 27 
5 29 18 21 15 8 2 1 8 
6 27 36 48 9 14 5 16 13 
7 52 25 4 40 109 50 184 195 3 
8 31 18 7 1 6 6 43 
9 9 1 22 60 11 33 30 
10 21 151 293 440 149 107 194 
11 4 202 123 91 63 49 46 
12 82 299 73 128 13 16 9 
13 63 105 159 109 115 46 
Tows 465 158 252 180 430 985 759 953 543 538 392 
Catch 38 14 21 23 41 111 75 96 52 53 48 
Duration 3.9 4.0 4.1 4.1 4.5 4.3 3.5 3.2 3.8 3.7 4.8 

The run using log(kg/h) produced a model with the form CPUE = Fishing year + Vessel + Latitude + 
Month + Depth. 

R2 
+ Fishing year 2.2 
+ Vessel 12.5 
+ Latitude 16.4 
+ Month 18.8 
+ Depth 22.0 
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The residuals show no clear trend, and the qq plot indicates a relatively good fit to the normal 
distribution, although the model does not fully fit the extremes of catch rate (Figure 29). 

There was a roughly 20% difference between vessel catch rates, with no vessel having a conspicuously 
high or low catch rate (Figure 30). The model also indicated that catch rates were relatively low 
towards the south of the area, with the area south of 52° S equivalent to the fishery close to the 500 m 
isobath to the west and south of Campbell Island (Figure 30). Catch rates were relatively low in July, 
and relatively high at depths around 800 m. The patterns of catch rate at depth are consistent with the 
descriptive analysis. Excluding 1982-83, the standardised index by fishing year shows no clear trend 
(Figure 31). 
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Figure 29: Residuals (left panel) and normal quantile plot (right panel) for the fit of model to the data for 
the southern trawl fishery, with CPUE measured as kg/h. 

48 



q 
.!!! <.D 

!!! 
.<: Q .ll 10 
I'l 

~ 0 
-.,t 

It 
" w q 

M 

~ N M ~ ~ ~ ~ ~ ~ a r N M 
""" 'I""" ,.... ,.... 

Vessel 

0 

~ 
iii 

It'! 
+ + + + ~ .<: 

"'" ¢ 

+ t + + i 1 

0 lj? 

t "0 -.,t 

i IQ 

.t 
M 

0 
M 

~ [\j M 

"'" 
10 U) ,... q] 0> ~ ~ ~ ~ 

Month 

~ 
.<: 

i 
"0 

i 
0.. 
III 

o 'r-----.------.------.-----.~ 

"'" -
M -

N -

~ -
o -

[\j 
10 

o 
10 

Latitooe [de;! reas south) 

'---------~~ 

8 8 8 8 8 8 8 
M "'" 10 U) ,... q] 0> 

~th!m) 

Figure 30: Model predictions by vessel, month (with 95% confidence intervals), latitude and depth, for the 
southern trawl fishery, with CPUE measured as kg/h, and made for each predictor with all other 
predictors set to the median value. 
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Figure 31: Model predictions by fishing year (year ending), with 95% confidence intervals, for the 
southern trawl fishery, with CPUE measured as kg/h. The full confidence interval for 1982-83 is not 
shown (upper limit at 10.04). The number of observations (days) is also shown against each year. 
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The run using log(kg/tow) produced a model with the form CPUE = Fishing year + Vessel + 
Longitude + Latitude + Month + Depth. 

+ Fishing year 
+ Vessel 
+ Latitude 
+ Longitude 
+ Month 
+ Depth 

R2 
2.2 
8.6 

12.0 
15.1 
18.0 
20.3 

The residuals show no clear trend, but the qq plot indicates that the model does not fit for the extremes 
of catch rate (Figure 32). There was a roughly 20% difference between vessel catch rates (Figure 33). 

The kg/tow model indicated catch rates were relatively high around 48° S (equivalent to the main 
fishery area, between Stewart Island and the Auckland Islands), relatively low in July, and relatively 
high at depths around 800 m (Figure 33). The model also predicted a longitude effect, with catch rates 
relatively high at the western end of the region, with east of 166° E corresponding to the most westerly 
fisheries in the area. Overall, the standardised index by fishing year indicates a slow downward trend 
from 1990-91 to a low in 2000-01 and 2001-02, but with an increase in 2002--03 (Figure 34). 
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Figure 32: Residuals (left panel) and normal quantile plot (right panel) for the fit ofthe model to the data 
for the southern trawl fishery, with CPUE measured as kg/tow. 
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Figure 33: Model predictions by vessel and month (with 95% confidence intervals), and latitude, longitude 
and depth, for the southern trawl fishery, with CPUE measured as kg/tow, and made for each predictor 
with all other predictors set to the median value. 
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Figure 34: Model predictions by fishing year (year ending), with 95% confidence intervals, for the 
southern trawl fishery, with CPUE measured as kg/tow. The full confidence interval for 1982-83 is not 
shown (upper limit at 10.7). The number of observations (days) is also shown against each year. 
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4.4 Southern longline fishery 

The data set consisted of only three vessels, and covered only the last six fishing years (Table 19). 

Table 19: Effort as number of 1000 hook hours by fishing vessel and fishing year as used in standardised 
CPUE analysis of the Southern longline fishery, with the total number effort and catch by the vessels. 
Vessel 1997-98 1998-99 1999-2000 2000-01 2001-02 2002-03 

13 685 34582 37366 23585 915 
2 9793 37272 42575 23969 8116 
3 1477 5390 1 728 2368 386 
Effort 15162 49764 76366 68527 25270 8116 
Catch (t) 7 41 75 52 63 5 

The run using 10g(kg1l000 hook hours) produced a model with the form CPUE = Fishing year + 
Vessel + Depth + Latitude + Longitude. 

+ Fishing year 
+ Month 
+ Vessel 
+ Longitude 

R2 
3.6 

11.2 
19.4 
21.7 

The residuals show no clear trend, and the qq plot indicates a good fit of the data to the normal 
distribution (Figure 35). There was a roughly 30% difference between vessel catch rates, with one 
vessel having a relatively high catch rate (Figure 36). The model also indicated that catch rates were 
relatively high around February and August, and relatively high around 1690 E, consistent with the 
fishery in the central area of the Campbell Plateau. The standardised index by fishing year indicated an 
increase in catch rates from 1997-98 to 2001-02, followed by a decrease in 2002-03 (Figure 37). 

Figure 35: Residuals (left panel) and normal quantile plot (right panel) for the fit of the model to the data 
for the southern longline fishery, with CPUE measured as kg/l000 hook hours. 
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Figure 36: Model predictions by vessel and month (with 95% confidence intervals), and longitude, for the 
southern longline fishery, with CPUE measured as kg/lOOO hook hours, and made for each predictor with 
all other predictors set to the median value. 
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Figure 37: Model predictions by fishing year (year ending), with 95% confidence intervals, for the 
southern longline fishery, with CPUE measured as kg/lOOO hook hours. The number of observations 
(days) is also shown against each year. 
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5. DISCUSSION 

The ribaldo fishery has continued in the same areas identified by McMillan & Hart (1998), who 
indicated catches were increasing up to the 1995-96 fishing year. The present analysis indicates 
catches in the subsequent years have peaked, and then declined. 

The data analysed for the detailed descriptive analysis accounted for less than half of the reported 
catches from the fishery. This is likely to be because ribaldo are only a bycatch species, and are 
therefore not always recorded on catch forms unless they are particularly abundant (i.e., they are in the 
"top five" species). If this is true, then whilst it is not certain that the results of the analyses will be 
representative of the whole fishery, the results should nevertheless adequately describe the main 
fisheries. In particular, the seasonal, spatial, and depth distributions described are likely to be 
representative of the main fisheries. There are no further MFish data sets available that could be used 
to describe the fisheries in the detailed, tow-by-tow basis which is presented in this report. 

More standardised CPUE analyses could have been performed, for example, for other areas or by 
including interactions in the models. However, these were not performed because no strong and clear 
trends were detected with the basic analyses, and because some requirements for a CPUE to be 
accepted as a biomass index were unlikely to be satisfied (Dunn et al. 2000). The main problems are 
common to all the analyses presented. 
• As a bycatch, the CPUE of ribaldo may be influenced more by fisheries restrictions and fishing 

activity directed towards other species, in this case particularly hoki and ling, than by changes in 
abundance of ribaldo. 

• Less than half of the fishery (catch) is represented in the data set. In addition, a large drop in 
catches and effort was apparent for ling longlines in 2002-03, and was consistent across all areas. 
This is probably because data were still incomplete for 2002-03. 

• Discarding of ribaldo has been cited (McMillan & Hart 1998), and may have spatial or temporal 
trends. For example, there is an increase in reported catch, and associated effort, after 1997-98. 
This is possibly a bias associated with the entry of ribaldo into the QMS, under which catches of 
ribaldo must be reported, and thus discarding would no longer take place. This increase was most 
pronounced for effort in the eastern and southern fisheries, and catches in the western fishery. 

Nevertheless, the predictor effects from the standardised models seem reasonable when compared with 
the descriptive analyses, although most models failed to fit the extremes of CPUE. Unfortunately, 
there are no published independent (research vessel) time-series of ribaldo abundance with which the 
standardised CPUE indices could be compared. 

There were no clear or strong trends in either the unstandardised or standardised CPUE. Whilst CPUE 
does not indicate an obvious sustainability concern for ribaldo, catches have been decreasing in the 
eastern and southern fisheries. Further analyses of the target fisheries in these areas (i.e., hoki and 
ling) might reveal if this decrease is likely to be an effect of changing activity in these fisheries, rather 
than in ribaldo abundance, but this was beyond the scope of the current research. 
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