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Statistics, the Law and the Thieving Fishers

*Brief summary of the NZ fishing industry

Summarise the offences, our evidence and the outcomes in
five cases

eConclusion



The New Zealand Fishing Industry

$1.2 billion from seafood exports last year

MoF sets a yearly Total Allowable Commercial Catch for
almost 100 commercial species

The top 8 are Hake, Hoki, Ling, Orange Roughy, Paua,
Rock Lobster, Snapper and Squid.

Quotas (% of Total Allowable Commercial Catch) for each
species are set for individuals and companies

Quotas when introduced based on historical catches
More than the quota can be taken but it has to be paid for
Quotas can be leased or traded like any other property

For commercial fishers it is illegal to dump fish once it has
been caught
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Ways of cheating

 lllegal, unlicensed, and unreported fishing, usually for the
“black” market

* High Grading when guota is held

— Dumping small fish (low value) and replace them with
big fish (high value)

 Dumping species for which no quota is held
— Thereby avoiding having to pay for it
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Sentencing Patterns for Offences re Paua

 Paua are marine snails, highly prized for both their shell
and meat

 lllegal paua harvesting and illegal exporting flourished
between 1990 and 1999

* Meat prices were up to $200 per kg

 To assist in an appeal in 1999 against what was
considered to be a lenient sentence, we looked at
sentencing patterns from 703 convictions

 The aim was to obtain a model which predicted a
sentence given the seriousness of the crime and to
present our model in evidence
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Sentencing Patterns for Offences re Paua

* Fine

e Court Costs

e Solicitors Fee

* Quantity of paua

* Plea (guilty, not guilty, unknown)

» Charge (various relating to taking paua illegally)
 Means (limited or otherwise)

» Others (if there were co-offenders)

» Recidivist (number of similar convictions)

» Status (Commercial, Dealer, Poacher, Recreational)
» Court (various localities throughout NZ)
 Island (North or South)

 Year (1991 — 1999)
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Percent of Maximum Penalty

Sentencing Patterns for Offences re Paua
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Percent of Maximum Penalty

Sentencing Patterns for Offences re Paua

Percent of Maximum Penalty vs Quantity of Paua
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Percent of Maximum Penalty

Sentencing Patterns for Offences re Paua

Percent of Maximum Penalty vs Quantity of Paua
(Recreational/Amateur)
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Conclusions

There is no discernable pattern in sentencing which
reflected the sentencing structure set by fisheries
legislation

There is no systematic relationship between fine imposed
and the number of paua taken

In relative terms recreational fishers are being more
heavily penalised than commercial fishers and illegal
traders

There is no clear advantage in pleading guilty

Recidivists penalties were increased on average but
certainly not uniformly by about 50%



Addendum

 [tis interesting to note that our evidence about sentencing
was not welcomed by the appellate judge...”there is far
more to sentencing than applying a mathematical model”
he sternly remarked.

 We think this should not be the case

* We also think to do a better job we would have to include
a measure of the state of the judges spleen and liver

« And we did notice with considerable discomfort that a
couple of Chinese fish and chip shop operators were dealt
with rather more severely than other comparable
offenders




Hake. Usually 70 cm -100 cm long ~ 4 kg




Origin of Hake was
at Issue

eHake are natives of New Zealand
waters

*Not generally targeted by fishers

*They are usually caught as
bycatch by mid-water trawling

*Most are caught off the West
Coast of the South Island and on
the Chatham rise

*Two vessels of interest had spent
most of their time off the West
Coast of the South Island

*They claimed the hake they
caught came from the Chatham
Rise where they had quota

\We wanted to discover the true
origin of the fish
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Origin of Hake was at Issue

 We had satellite images of the vessels whereabouts for
the whole of the season and they were mostly on the West
Coast

» We established that when they were on the West Coast
the current flow in their freezers was at a peak

 We were unable to demonstrate a morphological
difference between hake taken from the West Coast and
the Chatham Rise.

 We discovered the trace element content of the fish from
the West Coast fish was different to the Chatham Island
fish...presumably because of the Australian dust content
in the West Coast water



The Outcome

» A guilty plea was entered to the charge of making a false
declaration

 The two vessels were forfeited as were their catches
* The captains were each fined $50,000

 However, if | had been asked | would have happily argued
against a guilty plea because of the inadequacy of the
sampling method used to collect the reference samples
from the West Coast and the Chatham Rise.



Hoki. Usually 60 cm - 100 cm long ~ 3 kg



Hoki

* Hoki is New Zealand’s most important commercial fish
species

 [tis taken by mid-water trawling at depth between 300 —
600 metres.

» Main fishing grounds are off the West Coast of the South
Island, in Cook Strait and on the Chatham Rise

 Amongst other uses it is the fish used in McDonalds
Fillet'o’Fish



Hoki



High Grading. Operation Mini

During 2004 hoki season 3 similar factory vessels made
simultaneous voyages.

One vessel carried observers. Two did not

The observers estimated that on their vessel the
percentage by weight of the catch < 50cm in length was
7% - 8%

In the unobserved vessels the percentage by weight of the
catch < 50cm was at most 0.5%

So the catch from the two unobserved vessels was
detained.

Questions asked were

— How many small fish should each of these
unobserved vessels landed?

— How many small fish had they actually landed?



Operation Mini. Observer data

» During the season observers had been on 15 voyages in
factory vessels > 46 m in length

* Not a random sample of the factory vessels or voyages
o 527 tows from these vessels had been observed

* Observers randomly selected ~ 100 hoki from the catch of
each tow and each fish was sexed and the length measured
(not the weight)



Operation Mini. Percent small fish which
each unobserved vessel should have landed

* One of the suspect unobserved vessel had undertaken 41 tows
and the other 47

» Percentage of hoki below thresholds of 50 cm and 65 cm in
100,000 simulated tows using the distribution of the observer

samples
Threshold | # tows Minimum | Median Maximum
50 cm 41 4.4% 12.4% 23.7%
65 cm 41 6.8% 16.4% 28.6%
50 cm 47 4.8% 12.4% 24.1%
65 cm 47 7.0% 16.4% 28.7%




Operation Mini. Percentage of small fish
which were landed

» All vessels land “green block” which contains frozen
unprocessed hoki.

* [tis composed of hoki too small or too damaged to
process

 When thawed the hoki from the “green block” from the two
detained catches were measured and weighed...all
12,328 fish

» For all but a few fish in pristine condition, morphometric
measures were used to predict length. Different predictors
was used for different classes of damage.

 There was little between the predicting equations from the
two vessels and between operator effects were small

 The percentage of hoki < 50 cm on the two suspect
unobserved vessels was 2% (much less than simulated
minimums of 4.44% and 4.80%) although there was some
uncertainty surrounding the origin of some “green block”



Operation Mini. Legal Opinions

Legal opinion was sought with a view to prosecuting the
masters/companies involved.

There was no comment about the deficiencies of the
sample of vessels!

But advice was received

“there was no evidential model to prove how much small
fish should have been landed by the suspect vessels “

“no evidential model to prove how much small fish was
landed by the suspect vessels’

Another opinion suggested that the scientific methods
used might be viewed by the court as “novel science” and
S0 evidence obtained thereby might be inadmissible.



Operation Mini. My opinion

 Pompous pricks...evidently



Operation Mini. The camel’s opinion



High Grading. Operation Maxi

* During the 2005 season an effort was made to estimate
the quantity of hoki illegally dumped from vessels in the
West Coast fishery

 The aim was to document high grading rather than obtain
prosecutions although that was not ruled out



Operation Maxi. Observer data

Observers were assigned to 13 factory vessels and they
observed 14 voyages

As in the previous year the assignment of observers was
not at random

As previously observers randomly selected ~ 100 hoki
from the catch of each tow and each fish was sexed and
the length measured (not the weight)

Many details of the fishing method, latitude and longitude,
length of tow, tow speed, time of day and the vessel’s
name were recorded and used in subsequent
comparisons between observed and unobserved vessels.

Data from 481 tows on 12 voyages was collected.

The observers took no length frequency samples on 2
voyages



Operation Maxi. Observer data

* The lengths of the hoki in the sample were converted to weights.
Francis (2003) from 35,000 hoki measured on government
research vessels over a number of years

Weight (g) = 0.00479 Length (cm) *®



Operation Maxi. Unobserved data

 Each day the master of each vessel has to fill in a Trawl Catch
Effort and Processing Return (TCEPR)

— Details each tow and daily processing activities

« TCEPR data showed there had been 3563 tows targeting hoki
In the West Coast fishery during the 2005 season for which all
data we required to simulate the catches was available



Operation Maxi. Simulating the ratio of
processed hoki to catch weight

Total number of vessels operating was 34

Simulated the catch weight and processed weight of each of
30 of these vessels from the samples taken on the 481
observed tows

Processing cut off
— Specified
— Estimated by MoF officers

Calculated the ratio R = simulated processed weight
simulated catch weight

As the fishing method, latitude and longitude, length of tow,
tow speed, time of day and the vessel's name had small
effects if any, stratification of the area for simulation was not
undertaken

1000 simulations




Operation Maxi. Simulated Total Catches

 We then used R to estimate the total weight of a catch
represented by the declared processed weight.

* We then compared the estimated and declared catch
weights (estimated — declared)

Japanese (1)

Korean (13)

NZ (7)

Russian (9)

15.4 tonnes

24 .8 tonnes

14.2 tonnes

9.1 tonnes

 [f instead of the specified processing cut off the MoF

observed processing cut off was used then for each of the 27

vessels we have

Japanese (1)

Korean (13)

NZ (4)

Russian (9)

15.3 tonnes

81.4 tonnes

10.0 tonnes

30.5 tonnes




Operation Maxi. Simulated Total Catches

* The total of the difference between the weight of hoki which
was estimated to have been caught and the weight of hoki
claimed to have been caught for all the 30 vessels

 519.1 tonnes = 1.78% of claimed tonnage

 [f instead of the specified processing cut off the MoF
observed processing cut off was used then for each of the 27
vessels we have

e 1388.0 tonnes = 5.42% of claimed tonnage



Operation Maxi.

* [tis unreasonable to expect the simulated minimum catch of
each vessel to be realised in one season so we simulate the

seasons catch rather than add the minimum simulated
catches for the individual vessels

e Claimed catch from the 30 vessels for which we had the

specified processing cut off was 29,108 tonnes

 For 1000 simulations, the simulated catches calculated from
the declared processed catch was

Minimum

Mean

Maximum

29,306 tonnes

29,430 tonnes

29,548 tonnes

* This is between 0.6% and 1.5% larger than the claimed
tonnage and is consistent with the previous estimate




Operation Maxi.

» Claimed catch from 27 vessels for which we had the MoF
observed processing cut off was 25,621 tonnes

 For 1000 simulations, the simulated catches calculated from
the declared processed catch was

Minimum Mean Maximum
26,517 tonnes 26,723 tonnes 26,937 tonnes

* This is between 3.5% and 5.1% larger than the claimed
tonnage and is also consistent with the previous estimate

* As my colleague observed, the small and damaged fish are
attracted to the vessels with observers aboard.



Operation Mini and Maxi. Conseqguences

 Email from Graeme Bremner

* “The presentation of the Operation Mini and Maxi high
grading material at the Marine Science conference caught
the attention of the press and is causing major
embarrassment to the ministry, and forcing some action
by the minister! PJ looks set to get an official reprimand
for giving copies of his slides out to people (including a
reporter) attending the presentation, and has been
accused of being racist by suggesting the Korean vessels
are the worst offenders”

 Two headlines resulted
* “lllegal dumping of fish widespread — survey”
« “Stealing from us all”



Operation Maxi. Consequences of study

 Email from Graeme Bremner

* “The presentation of the Operation Mini and Maxi high
grading material at the Marine Science conference caught
the attention of the press and is causing major
embarrassment to the ministry, and forcing some action
by the minister! PJ looks set to get an official reprimand
for giving copies of his slides out to people (including a
reporter) attending the presentation, and has been
accused of being racist by suggesting the Korean vessels
are the worst offenders”

Two headlines resulted
“lllegal dumping of fish widespread — survey”
“Stealing from us all”

And the minister said he will do something about it !



Operation Maxi. Consequences of study

Email from Graeme Bremner

“The presentation of the Operation Mini and Maxi high
grading material at the Marine Science conference caught
the attention of the press and is causing major
embarrassment to the ministry, and forcing some action
by the minister! PJ looks set to get an official reprimand
for giving copies of his slides out to people (including a
reporter) attending the presentation, and has been
accused of being racist by suggesting the Korean vessels
are the worst offenders”

Two headlines resulted
“lllegal dumping of fish widespread — survey”

“Stealing from us all”

But nothing has happened yet



Barracouta. Usually 60 cm - 100 cm long ~ 4 kg



Barracouta

 Barracouta is not favoured as a table fish in NZ because
of cestodes and/or nematodes in the flesh

e However 22,000 tonnes annual is sold to China 40%,
Japan, South Africa & PNG 10% each and Eastern Block
Countries



Dumping. Addendum to Operation Maxi

 We had the daily reported bycatch by weight for each of
40 bycatch species from 34 unobserved vessels who
undertook a total of 60 voyages. One of these species
was barracouta

* For 978 tows we had actual tow by tow bycatch landings
from 13 observed vessels who performed 14 voyages.

* Many details of the fishing method, latitude and longitude,
length of tow, tow speed, time of day and the vessel’s
name were recorded and used in subsequent
comparisons between observed and unobserved vessels.

* There was reason to believe there might be a difference
between landings from bottom and mid water trawling.

 We also suspected a difference between the enriched
Hokitika trench and the rest of the west coast fishery.



Addendum to Operation Maxi

e For each unobserved vessel we could get data which
detailed the location and trawl position. For example one
vessel made 134 tows, 111 of which were in the Hokitika
trench. The Hokitika trench is the known spawning
ground for barracouta

Hokitika Trench

No Yes
Bottom Trawl 15 31
Mid-water Trawl 8 80

* The expected catch of barracouta for this vessel could
then be simulated from the known catch, location and
trawl position of the observed vessels.



