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EXECUTIVE SUMMARY

Martin, M.; Boubée, J.; Bowman, E. (2009). Recruitment of freshwater eels, 2006-07
and 2007-08.

New Zealand Fisheries Assessment Report 2009/4. 68 p.

The recruitment of freshwater eels was assessed by monitoring trapping and transfer
operations at thirteen sites during the 2006-07 and 2007-08 elver migration seasons (i.e.
spring—autumn). Data were obtained from four main sites (Karapiro, Matahina, Waitaki, and
Arnold dams) and nine supplementary sites (Wilson's Dam', Morrinsville Dam', Wairere Falls
Power Station, Patea Dam, Piripaua Power Station, Mangorei Power Station, Motukawa Power
Station, Waihopai Dam', and Mararoa Weir).

The data were added to the existing time series of elver catch records which is part of an
ongoing programme initiated by the Ministry of Fisheries in 1995-96 to monitor the
recruitment of freshwater eels in New Zealand. The study was undertaken for the Ministry of
Fisheries project EEL2006/01.

At least 3.2 million elvers (about 2.6 million shortfins and 600 000 longfins) were captured
and transferred to upstream locations from the 13 monitored sites in the 2006-07 season.
Karapiro and Matahina provided the two largest proportions of the total elvers captured (40%
and 15% respectively).

The migration of both shortfins and longfins at most sites occurred later in 2006—07 than in
previous seasons, with substantial catches to the end of March at Karapiro, Matahina, Patea,
Arnold and Waitaki. As for previous seasons, the elver migration occurred earlier in the North
Island than the South Island.

At least 7.6 million elvers (5.3 million shortfins and 2.1 million longfins) were captured and
transferred to upstream locations from 10 monitored sites in 2007—08. The total catch was
over twice that of the previous season, and the largest total catch ever recorded. Large
increases occurred at Matahina, Karapiro, Arnold, and Waitaki.

The total shortfin elver catch from the monitored sites in 2007—08 was 1.6 times greater than
the previous maximum total catch. The total longfin elver catch for the 2007-08 season was
the largest ever total recorded from the monitored sites. Almost 80% of the catch was from
Karapiro and Matahina. In the South Island at Arnold and Waitaki, longfin catches were also
significantly greater than in any previous season.

Shortfin and longfin migrations occurred earlier in 2007—08 than in 2006—07, with substantial
catches occurring in December and early to mid January. As for previous seasons, the elver
migration occurred earlier in the North Island than the South Island.

Annual longfin and shortfin elver catches from monitored sites have typically shown large
variations of the timing and magnitude of migrations, with little evidence of consistent long-
term trends. These differences in migration timing and magnitude are thought to be
temperature related.

Despite the relative magnitude of the 2007-08 catch compared to previous seasons, there
appears to be no significant long-term longfin recruitment trend. Shortfin elver catches from
Karapiro and Matahina indicate that since 1995-96 recruitment has been increasing.

''No data received for 2007—08.



1. INTRODUCTION

The commercial eel fishery in New Zealand is a moderate volume fishery, in recent years
yielding about 750 t per year from the North and South Islands and the Chatham Islands
(MFish 2008). The commercial fishery targets both the shortfin (Anguilla australis) and the
longfin (A. dieffenbachii). No data are available on the magnitude of recreational and
customary catches.

The Quota Management System (QMS) was introduced into the South Island fishery in
October 2000, into the Chatham Island fishery in October 2003, and into the North Island
fishery in October 2004. The combined South Island landings for the 2002—03 fishing year
were 296 t (combined TACC 420 t). Based on the 2004 port price ($3.50/kg), the South Island
landings were worth about $1.03 million. North Island landings totaled 507 t, and would be
valued at about $1.78 m (MFish 2008).

A stock assessment of eels presents particular problems because of the unique life cycle of the
species, which has long distance migrations of both the juvenile and adult life stages. Because of
this, all eels, except possibly shortfin males, are at some time in their life at risk of being
harvested before spawning (Hoyle & Jellyman 2002). Upstream migration of elvers to freshwater
catchments and downstream migration of maturing adults to the sea have, in New Zealand and
overseas, been impeded by structures such as dams, weirs and man-made culverts (Tesch 1977,
Watene & Boubée 2005, Boubée & Williams 2006). Overseas, trapping and transfer of elvers to
upstream locations and fish passes are used to mitigate the impediment to upstream migration
(Sloane 1984, Knights & White 1998). In New Zealand these methods have also been used for
elvers on an ad hoc basis by electricity generating companies up to the mid 1990s (Beentjes et al.
1997). Since then, NIWA has developed standard methods for the trapping and transfer of elvers
and recording of the catches (Martin et al. 2007).

The monitoring of elver catches and transfers at hydro dams and other locations where the
upstream migration is blocked provides a cost-effective means of establishing a long-term
time series on the relative abundance of elvers. Provided data are collected in a consistent
manner each year, the data can be used to determine overall trends in recruitment.

Although there are records of elver transfers at various locations for over 20 years, data obtained
from before standardised methods were developed and introduced have year to year variability in
fishing effort, unreliable species identification, and inconsistent trapping methods, which render,
much of the data unreliable for establishing long-term recruitment trends. Including the 2007-08
season, the longest reliable time series available (Karapiro Dam) has 13 records, indicating that
the numbers of captured elvers each season is highly variable (Martin et al. 2008). Jellyman et al.
(2002) recommended the use of a nine year moving average as an appropriate smoothing
technique to describe variation in glass eel abundance, and a similar analysis would probably be
applicable to elver abundance data, although at least a three-year moving average may suffice for
elver migration. However, the lack of reliable long-term elver abundance data currently prevents
accurate use of this technique.

The Ministry of Fisheries Medium Term Eel Research Plan proposes that research on elver
recruitment to establish a time series of relative abundance should be ongoing. A relative
abundance index may provide information which will indicate over time the relative status of
each eel stock. Research funded by the Ministry of Fisheries over the past six years (Martin et al.
2007, 2008) is establishing a times series of reliable data on the relative abundance of elvers at
selected locations. This study (EEL2006/01) is a continuation of the previous research and will
add to the existing dataset and move towards a reliable long-term record of elver recruitment.

During the 200607 and 2007-08 seasons, detailed information regarding the fishing effort,
catch, and species composition of the elvers captured was collected at two North Island sites
(Karapiro Dam on the Waikato River and Matahina Dam on the Rangitaiki River) and at two
South Island sites (Arnold Dam on the Arnold River and Waitaki Dam on the Waitaki River) by
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NIWA contracted and trained staff (Figure 1). In addition, seasonal catch records were obtained
from the operators of up to nine other North Island sites (Wilson's Dam? on the Waiwarawara
Stream, Morrinsville? water supply dam on the Topehachae Stream, Wairere Falls Power Station
on the Mokau River, Patea Dam on the Patea River, Piripaua Power Station in the Wairoa River
catchment, Mangorei Power Station on the Waiwakaiho River, and Motukawa Power Station in
the Waitara River catchment), as well as from the Mararoa Weir (Waiau River) and Waihopai
Dam’ (Waihopai River) in the lower South Island (Figure 1).

2. METHODS

2.1 Data collection and reporting

Standardised monitoring protocols and recording forms were developed by NIWA in 2001-02
(Martin et al. 2008), and supplied to the Karapiro, Matahina, Piripaua, Patea, Arnold, and
Waitaki Dam operators. These protocols formed the basis of monitoring undertaken during
the 2006—-07 and 200708 seasons.

At the start of each season, permit holders and operators from the above sites, and NIWA
personnel not familiar with the procedures, were given training in the data collection and
recording methods and, where necessary, provided with monitoring equipment. This included
the following.

e Monitoring instructions and waterproof recording sheets.

o Buckets, sieves, sorting trays, tweezers, dip nets, mesh bags for sorting juvenile eels,
plastic bags, pottles, labels, etc.

e Balances (20 kg + 20 g, and 2 kg £+ 0.1 g), magnifying lenses, lighting, calculator.

e Clove oil (anaesthetic) to facilitate elver identification or where this could not be
done on site, access to a freezer.

The information requested at each site included:

Total catch of elvers (as a weight or number) for each visit.

Total catch of juvenile eels (i.e., eels larger than 20 g) as a weight or number.

Weight or number of elvers found dead.

Weight or number of other species captured.

Weight or number of all transfers made and location of release sites.

Species composition of subsamples (weight and number) preferably obtained at a
minimum of 15-day intervals, or where species composition could not be done by the
operator, preserved samples of about 100 elvers.

e Average weight of a sample of longfin and shortfin elvers obtained as often as
possible.

Rainfall information for each site was obtained from either the NIWA National Climate
Database (http://clidb.niwa.co.nz/) or from the power stations’ records. Water temperatures
were monitored using a HOBO water temp pro” temperature logger provided by NIWA at the
start of the season. The loggers were deployed in the tailraces or in the downstream river
adjacent to the elver traps, and recorded water temperature at 60 minute intervals. The records
were then used to calculate average daily temperatures. At some sites, rainfall data were
obtained from NIWA or from station records.

Estimates of the total weight and numbers of elvers, the average elver weights, and species
composition of the catches were made from subsamples taken during the monitoring periods.
Results were calculated using the methods described by Martin et al. (2007). For days where
the average weight of the elvers was not measured, the closest available record was used. The
catch results for each location are expressed as total catch and average daily catch. Average

2 No data was received for this site in 2007—08.



daily catch was calculated by dividing the weight or number of elvers obtained on each
collection by the number of days since the traps were last cleared.

Timing of the elver migration was established using total catch records (i.e., including dead
elvers). However, when total catch data were not available, the number of elvers transferred
was used. From these data, the time to 50% and 95% of the total cumulative catch was
calculated for the total elver catch, and for the estimated shortfin and longfin elver catch
(when species composition information was available). Comparison with historical migration
timing records were made, but it is important to note that the dates of the start and end of
monitoring as well as methodology may have differed between years and between sites.

Details of the sites monitored (Figure 1) and procedures in place at each location have
previously been described by Martin et al. (2007, 2008) and any changes or additions are
included below.

Waitaki Dam

The floating trap used for the 2005-06 and 200607 seasons was replaced with an elver brush
ramp fixed to the tailrace wall by Meridian Energy in 2007-08. This ramp is connected to a
new holding tank located on the penstock platform. The auxillary trap was retained in the
same position as in previous seasons but the oil interceptor trap was removed before the
200708 season. The oil interceptor trap captured few elvers, although a small number were
observed there during past site visits. Elvers continued to accumulate in small numbers in this
area during the 2007—08 season.

Waihopai Dam

The Waihopai concrete arch dam rises 33 metres above the riverbed to create head for the
power station which was built in 1925-27 to supply electricity to the Marlborough region.
The dam is about 55 km inland and is currently operated by TrustPower. An elver trap was
installed at the site in 2005, before the start of the 2005-06 migration season. Twice a year,
on behalf of TrustPower, Golder Kingett Mitchell staff electric fish a suite of sites upstream
and downstream of the dam to assess the eel and elver populations in the river. During theses
visits night time observation of elvers climbing into the trap and attempting to climb over the
dam slipway are also made (Golder Kingett Mitchell 2007).

3. RESULTS
3.1 North Island main sites

Karapiro Dam

During the last two elver seasons, the lift and stoplog traps at Karapiro Dam were operated
between 1 December 2006 and 24 April 2007 (145 days), and 1 December 2007 and 31
March 2008 (122 days). The traps were usually cleared every 2—-3 days in early December,
but from mid December until the end of March the traps were mostly checked and cleared
daily.

Trapping and transfer operations at this site are regulated by a Ministry of Fisheries permit
held by Eel Enhancement Company (EECo). Permitted transfer limits are as follows: Lake
Karapiro, no limit; Lake Arapuni, 550 kg; Lake Waipapa, 100 kg; Lake Maraetai, 250 kg;
Lake Whakamaru, 450 kg; Lake Atiamuri, 140 kg; Lake Ohakuri, 750 kg.

Throughout the 2006—-07 and 2007—08 monitoring seasons, species composition and average
elver weight for both species was obtained by EECo every time a transfer was made.

2006-2007

The species composition and average elver weights from Karapiro Dam were determined on
27 occasions in 2006—-07 (Figure 2). Longfin elvers constituted 13.8% of the total number of
elvers captured (Table 1). Although no individual elver weights were measured, based on the



total weight and number of elvers examined during the season, the average weight of shortfin
and longfin elvers was estimated at 0.87 g (n =2660) and 1.66 g (n = 371), respectively.

Over the season about 1.3 million elvers (1234 kg) were captured and transferred to reservoirs
upstream of the Karapiro Dam (Table 1). In addition, 143.7 kg of juvenile eels (at least 260
eels) were also captured. The lift trap captured 78% of the total catch (Figure 2). There was
no mortality recorded for the entire season. We estimate that 178 900 longfins (298 kg) and
1.1 million shortfins (944 kg) were captured (Table 1). The largest total daily catch of elvers
(41.1 kg) was made on 18 February 2007 (Figure 2). The greatest daily catch of juvenile eels
(8.2 kg) was made on 10 January 2007. The average daily elver catch showed two distinct
peaks, due to increases in the number of shortfins in early January and mid February. The
number of longfins peaked in early February (Figure 2).

Water temperature was recorded at the base of Karapiro Dam, adjacent to the lift trap. The
average daily temperature ranged from 16.0 to 22.2 °C (Figure 2). As in previous seasons,
elver catches tended to increase when temperature rose in early summer, and declined when
temperatures fell in late summer (Figure 2).

Transfers of the catch from the Waikato hydro-electric reservoirs were undertaken every 3—7
days throughout the season. As in previous seasons, most of the catch was transferred into
Lake Karapiro (31% by weight), Lake Arapuni (22% by weight), and Lake Ohakuri (23% by
weight) (Table 2).

The bycatch recorded by EECo included: 380 shrimps, 23 common bullies and 5 smelt.

2007-2008

During the 2007-08 season the species composition and average weight of elvers captured at
Karapiro Dam was determined on 37 occasions (Figure 3). Longfin elvers constituted 26% of
the total number of elvers captured (Table 1). Although no individual elver weights were
measured, based on the total weight and number of elvers examined during the seasons, the
average weight of shortfin and longfin elvers was estimated at 0.86 g (n =3076) and 1.56 g (n
= 966), respectively.

Over the season about 2 728 000 elvers (2830 kg) and 285 kg of juvenile eels were captured
at the Karapiro Dam (Table 1). Although the lift trap was not fully operational until 1
December 2007, 11.74 kg of elvers were removed from the stoplog trap on 30 November.
During the season, the lift trap captured 80% of the total catch (Figure 3). On 16 January 2008
about 10 kg of dead elvers were recorded in the lift trap. This mortality was attributed to a
sudden increase in catch during a period of elevated water temperature.

We estimate that about 701 000 longfins (1088 kg) and 2 027 000 shortfins (1754 kg) were
captured up to 31 March 2008 (see Table 1). The largest total daily catch of elvers (85 kg)
occurred on 7 December 2007 (Figure 3). The greatest daily catch of juvenile eels (9.4 kg)
was made on 8 December 2007.

The daily elver catch varied throughout the season (Figure 3). There were peak catches of
both shortfins and longfins in early December, and again in early January (Figure 3). The
longfin catch ended rather suddenly in early February, but the shortfin catch decreased only in
mid February, and continued at a low level until the end of March (Figure 3).

The average daily water temperature throughout the season ranged from 19.0 to 23.2 °C
(Figure 3). The average daily elver catches increased when temperature rose in early summer,
and declined when temperatures fell in late summer (Figure 3). The average daily water
temperature was 18.5 °C when the logger was deployed on 23 November 2007, and elvers
were already present in the stoplog trap.



The bycatch recorded by EECo included: 5500 shrimps, 4200 common bullies, 440 koaro,
and 1750 smelt/inanga’.

Transfers to the Waikato hydro-electric reservoirs were undertaken every 3—7 days
throughout the season. An estimated 2 718 000 elvers (2830 kg) and 285 kg of juvenile eels
were transferred from Karapiro Dam to upstream locations during the season (Table 2). Lake
Karapiro received 24% (672 kg) of the transferred elvers, and 18% (520 kg) were transferred
to Lake Arapuni. Transfers to Lake Maraetai (446.5 kg) and Lake Atiamuri (268.6 kg)
exceeded the permitted limits in the 2007—08 season (Table 2).

Matahina Dam

Trap and transfer operations at Matahina Dam are operated by Mr Bill Kerrison of the
Kokopu Charitable Trust Inc. under contract to TrustPower. NIWA staff examined sub-
samples of the catch for species composition analysis at regular intervals throughout the
season.

2006-2007

Trap and transfer operations at the Matahina Dam were undertaken between 28 November
2006 and 17 March 2007 (110 days). Over that period, representative samples of about 100
elvers were obtained on 10 occasions (Figure 4). The mean weights of the elvers from the 10
subsamples were 1.06 g (n = 921) for shortfins and 1.68 g (n =231) for longfins

About 485 000 elvers (644 kg) were captured and transferred to upstream habitats from the
elver trap at Matahina Dam during the season (Table 3). The greatest single daily catch (54.1
kg) was recorded on 16 January 2007, and the migration also peaked around that time (Figure
4). The catch declined markedly in early February, but increased again to a second peak in
late February. Few elvers were recorded in March, and the trap was closed on 17 March. We
estimate that the catch consisted of 159 000 longfins (269 kg) and 326 000 shortfins (375 kg).
The proportion of longfins in the catch increased in early January, and declined in late
February (Figure 4).

The average daily temperature of the Rangitaiki River downstream of the Matahina Dam
ranged from 15.5 to 18.7 °C (Figure 4). Elver catches were low in December, and increased in
early January when the river temperature reached about 17 °C. Catches declined when
temperatures fell in early March (Figure 4).

The entire catch was transferred to locations upstream and no mortalities were recorded. Most
(92%, 449 000) elvers were transferred above the Aniwhenua Dam (Table 4).

In addition to elvers, about 3800 galaxiids, 88 bullies, 2 smelt, and an unknown number of
shrimp were captured between late October and early January. These galaxiids included
banded kokopu and koaro. A number of juvenile eels were also captured (21) and transferred
upstream.

2007-2008

The elver trap was operational from 4 November 2007 until 22 February 2008 (111 days).
The first catch was recorded on 8 November, when the trap was first checked. A
representative sample of about 100 elvers was examined by NIWA staff on 11 occasions over
the season (Figure 5). Based on the number of elvers, the proportion of longfins increased in
mid December (47% longfins), mid January (58% and 60% longfins) and early February
(19% longfins). The mean weights for the season were 1.13 g (n = 831) for shortfins and 1.70
g (n = 298) for longfins

3 Inanga were incorrectly identified as smelt on some occasions.

8



The total catch for the 2007—-08 season was about 3 378 000 elvers (4211 kg), which was
transferred to upstream habitats (see Table 3). The greatest single daily catch (324.9 kg) was
recorded on 6 January 2008, and the migration also peaked around that time (Figure 5). The
catch declined markedly in early February and trapping ceased in late February. We estimate
that the catch consisted of about 928 500 longfins (1508 kg) and 2 450 000 shortfins (2703
kg). The proportion of longfins in the catch increased markedly in early to mid January, and
declined in late February (Figure 5).

The average daily temperature of the Rangitaiki River downstream of the Matahina Dam
ranged from 15.7 to 22.1 °C (Figure 5). Elver catches were higher than usual for December,
but increased in early January 2008 when the river temperature reached about 18.5 °C, and
very large catches occurred, which were sustained through to late January. Catches declined
when temperatures fell to about 18 °C in mid February (Figure 5).

The entire catch was transferred to locations upstream and no mortalities were recorded by
the operator. Most of the catch (93%, 3 155 000 elvers) was transferred above the Aniwhenua
Dam (Table 4).

In addition to elvers, about 2000 galaxiids, 11 bullies, and an unknown number of shrimp
were captured between late October and early January. The galaxiids included banded kokopu
and koaro. Seventy-seven juvenile eels were also captured and transferred upstream.

3.2 North Island Supplementary Sites
Wilson's Dam

2006-2007
A monthly summary of catches and transfers from the fish trap was supplied by the
Whangarei District Council from March 2006 until 31 December 2006. During the period for
which records were made available, 484 elvers were trapped and transferred upstream (Table
5, Figure 6).

2007-2008
No elver catch data for the 2007-08 season have been received from the operators of
Wilson’s Dam.

Morrinsville Dam

2006—-2007

The trap was operational from 1 October 2006 until 26 March 2007 (176 days). During that
period 62 elvers, 8 juvenile eels, and 1 koura were captured and transferred upstream (Table
5, Figure 6). The trap was monitored at irregular intervals on 19 occasions, but no species
identification was recorded.

2007-2008
Only nine elvers have been reported as being caught during the 2007—08 season by the
operators (Kaimai Valley Services) of the Morrinsville Dam.

Wairere Falls Power Station

Although there is now an elver pass at Wairere Falls Power Station, resource consents still
require King Country Energy (KCE) to operate trap and transfer activities from the tailrace.
For monitoring purposes the total catch from the trap (i.e., all species) was transferred into a
bucket, weighed, and the percentage of shrimps (by weight) in the catch visually estimated by
KCE staff. The total catch was then transferred upstream of the dam.



2006—-2007

King Country Energy staff trapped and transferred elvers at the Wairere Falls Power Station
from 1 November 2006 to 28 March 2007 (143 days). Only four frozen subsamples of the
catch were made available throughout the season (Figure 7). The mean weight of the elvers
from the four subsamples was 0.67 g (n = 173) for shortfins and 0.71 g (n = 57) for longfins.

The total catch for the season was 193.9 kg (294 000 elvers) (Table 6). Based on the samples,
obtained we estimate that the total catch consisted of 175.1 kg (269 000) of shortfins, and
18.8 kg (25 000) of longfins.

Few elvers were caught in November and December, but the catch increased markedly in
early January (Figure 7). The largest catch was on 11 January (9.5 kg), but this was for three
days. The greatest average daily catch (7.8 kg) was recorded on 16 January. The catch slowly
declined through February and March (Figure 7). There was no indication that rainfall
influenced the average daily catch. Few elvers were caught until the average daily tailrace
water temperature exceeded about 17 °C.

In addition to elvers, about 25 kg of shrimps were also captured. No other fish were recorded.

2007-2008

King Country Energy staff recorded their first catch for the season on 14 November 2007, and
trapping ceased on 3 April 2008 (142 days). Eight subsamples of the catch were examined
during the 2007—08 season. Two were examined on site (24 December 2007, 5 January 2008)
and six were frozen and analysed at the conclusion of the season (Figure 8). The mean
weights from the eight subsamples were 0.73 g (n = 344) for shortfins and 0.79 g (n = 131)
for longfins.

The total catch was 145.9 kg (204 000 elvers) (Table 6). Based on samples available we
estimate that the total catch consisted of about 101 kg (147 000) of shortfins and 45 kg (57
000) of longfins. Few elvers were caught in November and December, but the catch increased
through January to peak in late January (Figure 8). The largest average daily catch was on 29
January (9.2 kg). The catch declined through February and March (Figure 8).

Although the tailrace temperature exceeded 20 °C in late November and December 2007, few
elvers were captured during these two months (Figure 8). Catches declined in mid February
when the tailrace temperature was still about 21 °C (Figure 8). There was no obvious
relationships between rainfall and elver catch during the season. About 6 kg of shrimps were
also captured through the season.

Piripaua Power Station

2006-2007

Operation of the Piripaua Power Station tailrace trap was from 1 December 2006 to 27 March
2007 and the first transfer of elvers was made on 8 December. The species composition and
average elver weights were analysed on four occasions by NIWA staff during the season
(Figure 9). The mean weight of the elvers from the four subsamples examined was 1.13 g
(n = 404) for shortfins and 1.75 g (n = 33) for longfins

A total of 4.9 kg (4180 elvers) and 10 juvenile eels (over 20 g) were collected from the trap
(Table 7). Few elvers were captured in December, but numbers increased in early January
(Figure 9). Shortfins dominated the catch (91% by number, or 3832 elvers). Longfins were
captured mostly from early February (Figure 9).

Peak catches did not appear to be related to rainfall events. Unfortunately, the temperature
logger was not installed until mid January, a few days before the migration peak, so it is not
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possible to determine if downstream water temperature influenced the start of the migration at
this site (Figure 9).

The entire catch was transferred to the Lake Whakamarino catchment and the Kahuitangaroa®
Stream above the Tuai Power Station.

In addition to elvers, nine koaro were captured and transferred upsteam.

2007-2008

The elver trap at Piripaua Power Station was operated and monitored from 26 November
2007 to 16 March 2008 (112 days). Shortfins dominated the five elver samples examined
during the season (Table 7). The mean weight of the elvers from the five samples examined
was 1.26 g (n = 272) for shortfins and 3.19 g (n = 75) for longfins. This average longfin
weight is much larger than in the previous three seasons, but similar to the 2002—03 and
2003—-04 values.

We estimate that about 8.5 kg (5736 elvers) and 150 juvenile eels (over 10 g) were captured
(Table 7), with most of the catch obtained in January and February (Figure 10). Based on the
assessed species composition, we estimate that about 4558 shortfin elvers and 1020 longfin
elvers were successfully transferred to the upstream catchment during the season. This is the
highest proportion of longfins (18.3%) recorded since records began in 1996. All of the catch
was transferred to the Lake Whakamarino catchment.

The number of elvers trapped was low in December, but increased to a peak in mid January
2008 (Figure 10). As in 2006—07, increases in the daily catch did not appear to correspond to
rain events. The start and end of the migration occurred at an average daily river temperature
of about 15-16 °C, with a marked decline in catch at the start of the season coinciding with a
fall in water temperature.

Patea Dam

2006-2007

The elver catch at Patea Dam was monitored from 3 November 2006 to 31 March 2007 (148
days), but no elvers were captured until 6 December. The trap was cleared on at least 109
occasions, every 2—4 days at the start and end of the season, and daily from mid December to
early March. The trap was overloaded in late March on seven days (24-26 and 28-31
January, and based on comments by TrustPower staff, we estimate that of 1 kg of elvers died
or were lost from the trap on each occasion.

Eight subsamples of the catch were frozen and analysed by NIWA at the conclusion of the
2006—07 season. TrustPower staff weighed each sample before freezing, and this weight was
then compared to the weight of the thawed elvers when analysed. There was a significant loss
of weight for frozen elvers, and a factor of 1.42 was used to estimate the live weights of
longfin and shortfin elvers from the frozen samples (Appendix 1). Catch results from 2005—
06 were also revised using the same factor (Table 8).

Overall, 433.4 kg (896 000) elvers were estimated to have been captured at Patea Dam in
200607 (Table 8). Few elvers were captured until the average daily temperature exceeded
about 17 °C. The peak catch occurred when the average daily water temperature was about
21 °C, but at the maximum (about 24 °C), the daily catch had declined. There were several
migration peaks through the season, with the largest daily catch (10.5 kg) occurring on 23
January (Figure 11). The number of elvers declined in early February, but then increased
again, peaked towards the end of February, and then fell to very low levels in early March.

* Referred to as Kahutangaroa Stream on NZMS260 maps.
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Thereafter, variable catches were obtained until the end of March when trapping ceased
(Figure 11). The entire elver catch was transferred directly above the Patea Dam to Lake
Rotorangi.

In addition to elvers, 254 whitebait and other indigenous fish species’ plus over 490° shrimp
were captured in the trap and transferred with the elvers to Lake Rotorangi. The fish were
mostly captured in December and January, and the shrimp in February and March.

Shortfins dominated the catch (94% by number or 843 000 elvers), although the proportion of
longfins increased in early and mid February. The mean weight of the elvers (corrected for
weight loss on freezing) was 0.48 g (n = 475) for shortfins and 0.61 g (n = 36) for longfins.

Few longfins were recorded in December and January, but at the end of January and in
February the percentage of longfins increased markedly. By early March the proportion of
longfins in the catch had declined to early season values (Figure 11).

Excluding the 7 kg of elvers lost in January, we estimate that about 880 000 elvers were
transferred to Lake Rotorangi in the 2006—-07 season.

2007-2008
The Patea Dam elver trap was monitored from 1 December to 29 March 2007 (120 days),
although no elvers were captured until 8 December. The trap was cleared on at least 87
occasions, every 2—4 days at the start and end of the season, and daily from mid December to
early March.

Five samples of elvers were frozen and examined by NIWA at the conclusion of the 2007-08
season. Two samples of elvers were also counted and weighed by Taranaki Regional Council
(TRC) staff. Using the average elver weight obtained by TRC and that of the frozen sample, a
factor for weight loss through freezing was obtained. This factor (Appendix 1) was similar to
the value obtained in 2006—07, so for consistency the same value (1.42) was used in 2007-08.

Based on the records available we estimated that 441.3 kg (857 000) elvers were captured at
Patea Dam in 2007-08 (Table 8). Average daily catches increased markedly through
December, with a large peak catch (11.2 kg) occurring on 18 December (Figure 12). Catches
declined from mid January 2008, but small catches continued to the end of the season (Figure
12).

Elver catches increased at the start of the season when the average daily river temperature was
about 17 °C. However, at the end of the season, although the average daily river temperature
stayed above 20 °C throughout March, elver catches declined. There were several migration
peaks through the season, with the largest daily catch (12.1 kg) occurring on 10 January,
much earlier than in the 200607 season (Figure 12). The entire elver catch was transferred
directly above the Patea Dam to Lake Rotorangi.

In addition to elvers, 125 whitebait and other indigenous fish species’ as well as over 1300°
shrimp were captured in the trap, and transferred with the elvers to Lake Rotorangi. The fish
were mostly captured in December and January, and the shrimp throughout the season.

Shortfins dominated the catch (88%, 759 000 elvers), but the proportion of longfins in the
catch did increase slightly in mid January (Figure 12).

5 Whitebait/native species includes koaro, banded kokopu, inanga, koura, smelt, and torrentfish.
% Most of the shrimps were separated from the elvers and returned to the tailrace this season.
" Whitebait/native species includes koaro, banded kokopu, inanga, koura, smelt, and torrentfish.
¥ Most of the shrimps were separated from the elvers and returned to the tailrace this season.
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Mangorei

2006-2007

Monitoring of the elver catch at Mangorei Power Station began on 19 October 2006, but no
elvers were recorded until 3 January 2007 (Figure 13). The trap was cleared on 18 occasions,
and operation ceased on 26 April 2007 (189 days). As in previous seasons, no subsamples
were analysed or retained for species composition or elver weights, and water temperature
was not recorded. However, of the total number of elvers transferred was estimated using data
provided by Taranaki Regional Council (TRC) from one sample analysed in January 2003,
which showed there were 1200 elvers/kg. The total catch was recorded as 20 kg of elvers, and
hence we estimate that it would be equivalent to about 24 000 elvers (Table 9). All captured
elvers were transferred to the Waiwhakaiho River upstream of the power station.

2007-2008

Monitoring of the elver catch at Mangorei Power Station began on 25 November 2007, but
the first catch was recorded on 13 December 2007 (Figure 13). The trap was cleared on 27
occasions throughout the season, and operations ceased on 26 March 2008. One sample of
177 elvers was collected on 23 February, frozen, and examined by NIWA staff at the end of
the season. The sample contained 43% longfin elvers. The average elver weight was 0.75g°,
similar to the sample analysed by TRC staff in January 2003 (0.83 g). The total catch was
25.2 kg of elvers, equivalent to about 33 000 elvers (Table 9). The location of the transfer was
not specified by Trustpower, but as in past years it is likely that the entire catch was
transferred to the Waiwhakaiho River upstream of the power station.

Motukawa

2006-2007

No starting date was provided with the records we received for the Motukawa Dam elver trap,
and we have assumed the starting date to be 1 December 2006, with the first recorded catch
on 19 January 2007. The trap was operated until 14 March and cleared on 11 occasions
(Figure 13). As for Mangorei, there are no water temperature records or species composition.
The total number of elvers transferred was estimated using data provided by TrustPower from
one sample analysed in January 2006 (925 elvers/kg). The total catch was recorded as 23.2
kg, which would equate to about 21 000 elvers (Table 9). Although the exact locations of the
transfers were not recorded, all of the catch was probably transferred to the Manganui River
and its tributaries above the Motukawa Dam.

2007-2008

Again no starting date was provided for the Motukawa Dam elver trap for the 2007-08
season, and we have assumed the starting date to be 1 December 2007, with the first recorded
catch on 13 December 2007. The trap was operated until 25 March and cleared on 31
occasions (Figure 13). There were no water temperature records or samples of the catch
collected by the operators. We have based an estimate of the total number of elvers
transferred on data provided by TrustPower from one sample analysed in January 2006 (925
elvers/kg). The total catch was recorded as 48.6 kg, which would equate to about 45 000
elvers (Table 9). Although the exact locations of the transfers were not recorded, all of the
catch was probably transferred to the Manganui River and its tributaries above the Motukawa
Dam.

? Adjusted for weight loss following freezing and thawing by applying factor of 1.42. see Appendix 1
for details.
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3.3 South Island main sites
Arnold Dam

2006-2007

The trap at Arnold Dam was operated from 12 December 2006 to 29 March 2007 (108 days).
Inspections of the trap were made at up to four-day intervals, and the trap was cleared on 66
occasions. In the 2006—-07 season, about 107 100 elvers (162.2 kg) were captured (Table 10).
The single largest catch (68.3 kg) was obtained on 21 February, which accounted for 42% of
the total season’s catch (Figure 14). On that occasion, a visit from NIWA staff found the
water supply to the trap had failed and a large quantity of elvers had congregated at the base
of the ramp. They were captured with a hand net and included as part of the catch (Figure 14).
In addition to elvers, 4.7 kg of juvenile eels were caught and transferred. Some mortality
occurred in the trap due to water failure on 21 February (8 kg).

Samples of the catch (c. 100 elvers) were examined by NIWA staff on 11 occasions during
the season (Figure 14). Based on these analyses, we estimate that about 52 000 longfin elvers
and 55 000 shortfin elvers were captured during the season. Excluding the dead elvers, about
49 000 longfin elvers and 53 000 shortfin elvers were transferred to the Arnold River above
the dam. Based on the total weight and number of elvers examined, the average weight of
shortfin and longfin elvers are estimated to be 1.01 g (n = 859) and 1.93 g (n = 452),
respectively.

2007-2008

The elver trap at Arnold Dam began operating on 16 December 2007, and continued until 14
March 2008 (88 days). Inspection and clearing of the trap was mostly undertaken at 2—4 day
intervals, and the trap was cleared on 53 occasions.

Samples of the catch (about 100 elvers) were examined by NIWA staff on 13 occasions
during the season (Figure 15). Based on the total weight and number of elvers examined, the
average weight of shortfin and longfin elvers are estimated to be 1.08 g (n = 656) and 1.92 g
(n=563), respectively.

Based on these analyses, we estimate that 78 400 longfin elvers and 108 000 shortfin elvers
were captured during the season. The total elver catch for the season was
266.9 kg (186 000 elvers) (Table 10). The catch included elvers from behind the dam
wingwall (87.9 kg), and the weir pond (7.3 kg), which were checked and cleared weekly in
January and February (Figure 15). In addition to elvers, 31 kg of juvenile eels were caught
and transferred. Some mortality occurred in the trap (2 kg) on eight occasions in January and
February. The cause of the mortality is unknown. Excluding the dead elvers, about 78 000
longfin elvers and 107 000 shortfin elvers were transferred to the Arnold River immediately
above the dam.

Elvers were captured the first night the trap was operated in December 2007. Water
temperature at the time was about 19 °C. Both the start and end of the migration appear to be
temperature related (Figure 15). The peak catches were made in early—mid January and
declined through February (Figure 15). The single largest catch (30.2 kg) was obtained on 11
January (Figure 15). The proportion of longfin elvers increased in early January, declined in
mid January, and increased again to a peak of 83% in mid February (Figure 15).

Waitaki Dam

2006-2007

Operation of the elver traps at the Waitaki Dam began on 9 December 2006, but no elvers
were captured until 26 December. Trapping continued until 20 April 2007 (133 days of
operation). During most of the season, the trap was checked at 1-3 day intervals, but towards
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the end the trap was checked only every 4—7 days. A site visit by NIWA staff on 7 February
found that water to the spillway ramp that attracts elvers to the auxillary trap was turned off.
Furthermore, although elvers were present in the oil interceptor well, they were unable or
unwilling to access the ramp to the trap.

During the season, either the entire catch or a subsample was examined by the contractor
undertaking the transfer on behalf of Meridian Energy to determine species composition and
the average elver weight captured. Individual elver weights of the entire catch were measured
on 30 occasions. On a further 34 occasions the average elver weight was calculated from the
total weight of catch divided by the number of elvers in the catch. There were no shortfins
identified during the season, and we assume that the entire catch was longfins. Based on the
combined data, the average weight of longfin elvers captured at Waitaki Dam was 4.96 g (n =
1967).

The total catch for the season was 16.3 kg (3252 elvers) (Table 11). The auxillary trap
captured 56% of the total catch, the floating trap 43%, and the oil interceptor trap only a few
elvers (1%). A very small number of elvers were caught in December and January, but
catches increased in February (Figure 16). The largest daily catch (1.9 kg) occurred on 28
February, but the catch then declined markedly with very few elvers caught in March and
April (Figure 16).

A small proportion of the captured elvers (0.6%) were transferred to Lake Waitaki, with most
(95%) transferred to Lake Benmore and headwater streams. The transfer locations of the
remainder of the catch were not recorded.

2007-2008

In 2007-08 trapping of elvers at Waitaki Dam began on 17 December 2007 and ended on 15
March 2008 (89 days). During most of the season, the trap was checked at 1-3 day intervals,
but towards the end of the season in mid March the trap was checked only every 4—7 days.
Although a temperature logger was provided to the operator it was not deployed, and no
record of the water temperature was obtained.

During the season, either the entire catch or a subsample of the catch was examined by the
Meridian contractor employed for the monitoring. Individual elver weights of the entire catch
were measured on 23 occasions. Based on the combined data, the average weight of longfin
elvers captured at Waitaki Dam was 6.74 g (n = 1725).

Although there were no shortfin elvers identified by the operators during the season, a sample
of 36 elvers was collected at the end of the season and examined by NIWA. Twelve shortfin
elvers were identified in this sample. A few shortfin elvers were reported as present during
the 2003-04 season, but none since. Consequently, we have no confidence in species
composition that has been reported from Waitaki Dam.

The total elver catch for the 2007-08 season was 377.7 kg (57 500 elvers) (Table 11). The
new tail-race trap captured about 98% of the catch. There was a large variability of elver
sizes, and based on the individual elver weights measured by the operator during the season,
we estimate that 7.2% of the catch (4140) could be considered ‘true’ elvers (i.e., less than
2 g). In addition to these elvers, 65.5 kg of juvenile eels were also captured.

Few elvers were caught in December, but catches increased in January (Figure 16). The
largest daily catch (24.1 kg) occurred on 13 January, after which daily catches then declined
towards the end of the month (Figure 16). In February, catches increased slightly until the
middle of the month then declined until the end of the season (Figure 16). Less than 1% of the
captured elvers were transferred to Lake Waitaki, with the remainder transferred to Lake
Benmore and headwater streams.
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3.4 South Island supplementary sites
Mararoa Weir

2006-2007

The elver trap at the Mararoa Weir was operational for three days in late November, but only
eight elvers were captured. Trapping was discontinued until late December, when a further 11
elvers were caught, and trapping ceased until mid January (Figure 17). There were two further
short periods of trapping during the season, one in mid January and the other in mid February
(17 days).

The average length and weight of the elvers were determined by weighing and measuring the
length of 20 elvers on 16 occasions. The weight was recorded to the nearest 1 g. The mean
elver weight was 3.0 g (range 2.3—4.0 g), and the average length was 126.5 mm (range 112.7—
230.5 mm). The subsample used to measure the weights and lengths of elvers was also
examined for longfin and shortfin elvers. Although one shortfin was identified on 26 January,
we have assumed that the entire catch consisted of longfins.

We estimate that 353 kg (118 000) of longfin elvers were captured through the season (Table
12). The maximum daily catch was 80 kg, on 16 February (Figure 17). The elvers were
transferred to Lake Manapouri, Lake Te Anau, and the Mararoa River. Transfer locations for
a small number of elvers were not recorded (Table 12).

2007-2008

The elver trap at the Mararoa Weir was operated on four occasions for several days at a time
in 2007-08 (Figure 17). Trapping began in mid December 2007 for 7 days and was
operational for a total of 30 days during the season.

The average length and weight of the elvers were determined by weighing and measuring the
length of 20 elvers on 30 occasions. The mean elver weight was estimated by dividing the
total weight of a sample by the number of elvers in the sample (about 100). The mean elver
weight was 2.3 g (range 3.44-1.55 g), and the average length was 124.2 mm
(range 139—-110 mm). The subsample used to measure the weights and lengths of elvers was
also examined for longfin and shortfin elvers. No shortfins were recorded by the operators.

The total catch was 341.7 kg (134 000 longfin elvers) for the 2007-08 season (Table 12). The
maximum daily catch was 74.3 kg, on 6 February (Figure 17). The elvers were transferred to
Home Creek and the Mararoa River. Transfer locations for a small number of elvers were not
recorded (Table 12).

Waihopai Dam

2006-2007

The trap was first checked on 6 December 2006 and the first elver was recorded on 28
December. Throughout the season the trap was monitored at about weekly intervals, except in
early February 2007, when the trap was not checked for 17 days (Figure 18).

Samples of the catch (10 elvers) were examined by the operators on seven occasions during
the season (Figure 18). The sample size used for species composition analysis is well below
our recommended sample size of 100 elvers (Martin et al. 2007), and is unlikely to be an
accurate representation of the species composition of the catch. Based on the total weight and
number of elvers examined, the average weight of shortfin and longfin elvers are estimated to
be 0.83 g (n = 47) and 1.42 g (n = 30), respectively. An estimated 12.9 kg (12 700 elvers),
consisting of about 8500 longfin elvers and 4200 shortfin elvers were captured during the
season (Table 13).
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The catch peaked in late February, when the maximum catch was made (3.7 kg). In addition
to elvers, 108 koaro were captured. The catch was transferred to the Waihopai River,
upstream of the dam.

2007-2008
No records have been received for the 2007-08 season.

4. DISCUSSION
4.1 Timing of migration

At most of the monitored sites historical catch records are available for the entire migration
period, so the dates at which 50% of the elver catch was taken gives an indication of the
relative change in the timing of the start of the elver migrations over time at these sites.
Similarly, the dates by which 95% of the catch is obtained may give a measure of the length
of the migration season.

In the 200607 season, 50% of the total catches were obtained by late January to early
February at most North Island sites (Figure 19). For many of these sites, and notably for
Karapiro, this was an unusually late start to the season (Figures 20—24). For the Arnold and
Waitaki dams in the South Island, 50% of the total catch was obtained slightly later, in mid to
late February (see Tables 10 and 11).

Although the onset of migration was delayed compared to previous seasons for most sites,
significant catches were made into the end of March at Karapiro, Matahina, Patea, Arnold,
and Waitaki (see Figure 19).

For shortfins, 50% of the total catch was obtained by the end of January at Matahina, Wairere,
Piripaua, and Patea (see Tables 3, 6, 7, 8). At Karapiro, 50% of shortfins were obtained only
by mid February, the latest ever recorded (Figure 20). Similarly, for the Arnold Dam, the time
when 50% of the shortfin catch was obtained was also the latest of the three season’s records
available (see Figure 21).

At Karapiro and Matahina, 50% of the longfin elver catch was achieved in late January (see
Figures 20, 22), later than most seasons. At the Wairere, Piripaua, Patea, and Waitaki sites,
50% of the longfins were caught by early to mid February (see Tables 6, 7, 8, 11). This level
of harvest was achieved at Arnold in late February, also later than in the previous two seasons
(see Figure 21).

In contrast to the 2006—07 season, elver migrations at the four main sites in the 2007-08
season started earlier than usual, and in some cases first catches were made as soon as the
traps began to operate. For most of the sites, 50% of the shortfin elvers were obtained by mid
January (see Figure 25).

At most sites, longfin migration occurred later than that of shortfins, mostly by mid-late
January 2008 (see Figure 25). However, in contrast to other years, the migration of longfins
was early in 2007-08 (see Figures 20-24). Migration of shortfins and longfins occurred later
in the South Island compared to the North Island (see Figure 25).

Durations of elver migration at most sites were about 2.5-3 months, though in 2007-08 due to
the early start, 95% of the catches were obtained by mid—late February (see Figure 25). At
Matahina, 95% of the catch was obtained on 3 February, earlier than most previous seasons,
except 2003—-04 (see Figure 22).
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Conclusions —timing of migration
e Migration in 2006—07 generally began later than expected at the monitored sites,
but continued into March 2007 at some sites.

e In 2007-08 migration began earlier than expected at most sites, but had mostly
ceased by mid—late February.

e The migration occurs later at South Island sites compared to the North Island for
shortfin and longfin elvers.

e The longfin migration is of shorter duration than the shortfin migration.

e Durations of elver migrations at most sites were about 2.5-3 months.

4.2 Temperature

The upstream migration of elvers occurs at a relatively low speed compared to other
migratory fishes, such as salmon or trout, which swim upstream to spawn (Tesch 2003).
Relationships between migration and environmental factors are difficult to establish, due to
possible interactions among a variety of factors that affect the migration (White & Knights
1997). The migratory activity of elvers at or above the tidal limit in England has been found
to be largely dependent on water temperature. Other weak influences include rate of
temperature change, and the level of glass eel recruitment in previous years (White & Knights
1997, Tesch 2003). In England, the threshold temperature for the start of migration has been
found to be 14-16 °C, with maximum activity at 18-20 °C (White & Knights 1997).

For the 2006—07 season, we have water temperature records from six sites (Karapiro,
Matahina, Wairere, Piripaua, Patea, and Arnold). At Matahina and Piripaua, temperature was
not recorded at the beginning of the season, but at the other four sites, no elvers were captured
until the average daily temperature exceeded about 17 °C. At the end of the season, catches
ceased at four sites when the average daily temperature declined below about 18 °C (Table
14).

Temperature records were obtained from six sites (Karapiro, Matahina, Wairere, Piripaua,
Patea, and Arnold) for the 2007-08 season. At Karapiro and Piripaua elvers began to be
captured before the water temperature loggers were deployed, so the temperature which
triggered the migration at these sites is not known. At the remaining four sites, elver captures
began when average daily tailrace or river temperature reached 18.5-19.5 °C, and also ceased
in a similar range (Table 14). Therefore, for both 2006-07 and 2007-08 seasons, the threshold
temperatures for start and finish of elver migration is about 17-19 °C and similar to that
found in Europe by White & Knights (1997).

In comparison to the 2005-06 season, the average daily temperature in December 2006 and
January 2007 for Karapiro was relatively low, but after that, temperatures remained high for
longer (Figure 26). The elver migration peak recorded at this site in January corresponded to a
sharp increase in the average daily tailrace temperature and it was during the extended period
of high water temperature that the second migration peak was recorded (see Figure 2).

At Matahina, the peak catch for 2006—07 occurred in mid to late January, when the average
daily water temperature was approaching the maximum for the season (see Figure 4).
Similarly, the peak catches at Wairere and Arnold occurred when the average daily
temperatures were at or close to the maximum for the season (see Figures 7 and 14).
Therefore, as in Europe, peaks in water temperature generally correspond to peak elver
activity.

The average daily water temperatures at Karapiro, Matahina, and Arnold were higher in
December 2007 than in most previous seasons. At Karapiro, the maximum average daily
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tailrace temperature was the second highest since 2002 (Figure 26). At Matahina and Arnold,
the maximum average daily water temperature was the highest recorded. Peaks in the average
daily catches at Karapiro and Matahina usually corresponded to a sharp increase in water
temperature (see Figures 3 and 5). At Matahina a second migration peak corresponded to the
maximum average daily river temperature (see Figure 5). No comparison of catches and water
temperature can be made for the Arnold Dam as elver catches there are confounded by the
accumulation of elvers behind the dam wingwall.

Conclusions — temperature

e For both the 200607 and 2007—08 seasons, the threshold temperatures for start
and finish of elver migration was about 17-18 °C.

e Maximum activity occurs near or at the maximum average daily water temperature.

e Sharp increases in water temperature may result in migration pulses at some sites.

4.3 Total catch

During the 2006—-07 season, we estimate that 3107 kg (3.3 million elvers) were captured from
all the monitored sites. The catch consisted of 2.6 million shortfin (1966 kg) and 584 000
longfin elvers (1067 kg) (Table 15).

The total catch recorded during the 2007—08 season (8709 kg and about 7.6 million elvers)
was considerably greater than in 2006-07. The catch consisted of 5.3 million shortfin (5069
kg) and 2.1 million longfin elvers (3566 kg) (Table 15). The largest catch of both shortfins
and longfins was recorded at Karapiro (Table 15). The total catch was over twice that of the

previous season, and the largest total catch ever recorded. Large increases occurred at
Matahina, Karapiro, Arnold, and Waitaki (Table 16).

The North Island sites contributed 98% of the number of shortfins and 69% of the total
number of longfins captured in 2006—07. In the 2007-08 season 98% of shortfins and 87% of
longfins captured were from North Island sites (see Table 15). In 2006—07 the largest number
of both shortfins and longfins were captured at Karapiro, but in 2007—08 the greatest catches
of both species were made at Matahina (see Table 15).

Conclusions —total catch
e The 2006—07 total catch was lower than in the previous five seasons.

e The 2007-08 total catches at Karapiro and Matahina were the largest recorded.

4.4 Recruitment trends

Capture and monitoring procedures have remained consistent at both Karapiro and Matahina
for a number of years so annual catch figures from these sites are reliable and comparable and
provide the best records to discern trends in annual recruitment. Records from the other sites
monitored are either too short, catches too low, or records too inaccurate to be used for trend
analysis so are not discussed further.

Including the 2007—08 season, there are now 13 years of reliable records for Karapiro and 9
from Matahina (Table 17). We have long suspected that the 1997-98 species composition for
Karapiro was probably not accurate. A review of the historical longfin catch patterns
indicated that an increase in the number of longfin elvers probably did occur that season, but
it was unlikely to be as large as previously reported by Martin et al. (2007). Based on the
199697 and 1998-99 longfin composition data we now estimate that the catch consisted of
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1529.5 kg (1 529 500) of shortfin elvers and 1019.7 kg (509 850) of longfin elvers. Details of
the calculations are included in Appendix 2.

Overall the records show large variations in the total catch as well as in the number of
shortfins and longfins captured (Tables 17, 18, and 19). Despite the exceptionally large
recruitment of longfins noted for the 2007-08 season at Karapiro and Matahina, there appears
to be no significant long-term trend to longfin recruitment at both Karapiro and Matahina
since the 1995-96 season (Figure 27). However, since about 2000-01, annual recruitment of
longfin elvers, although variable, has tended to increase (Figure 27). Shortfin catches at
Karapiro show a trend of increasing recruitment since 1995-96 (Figure 27). At Matahina,
although shortfin recruitment appeared to be in decline since 2002—03, the 2007—08 catches
have reversed the trend (Figure 27).

Conclusions —recruitment trends
e Total catches show large annual variations at most of the monitored sites.

e Although the size of the 2007-08 catch is notable, there appears to be no
significant long-term trend for longfin recruitment at Karapiro and Matahina since
the 1995-96 season.

e Recruitment of longfin elvers, although variable, has tended to increase at Karapiro
and Matahina since 2000-01.

e Shortfin catches at Karapiro show a trend of increasing recruitment since 1995-96.

e At Matahina, although shortfin recruitment appeared to be in decline since 2002—
03, the 200708 catches have reversed the trend.

5. SUMMARY

Monitoring of the elver catches at sites where trap and transfer operations are undertaken has
shown that the timing and magnitude of shortfin and longfin elver migrations can be variable.
Martin et al. (2008) suggested that low water temperatures early in the migration season
(i.e., November to mid December) delay the start of migration, and reduce the magnitude of
the migration. Following a cold season, migration may begin early and be relatively large, due
to the accumulation of elvers that had not migrated in the previous season.

The elver catch data for 2006-07 and 2007-08 showed a similar pattern. Migration began
relatively late in 200607, when early season water temperatures were relatively low. The
total catch for the 2006—07 season was similar to that in previous years. In 2007-08 at both
Karapiro and Matahina, migration began early, with significant numbers of elvers captured on
the first day of trapping. At both sites in 2007-08 catches of shortfin and longfin elvers were
the largest ever recorded.

Although the 2007-08 catches at Karapiro and Matahina indicate an exceptionally large
recruitment of longfins, there appears to be no long-term trend since records began in the
1995-96 season. Since about 2000-01, annual recruitment of longfin elvers, although
variable, has tended to increase at Matahina. Shortfin catches at Karapiro show a trend of
increasing recruitment since 1995-96. At Matahina, although shortfin recruitment appeared to
be in decline since 2002-03, the 2007-08 catches have reversed the trend.

Because of the wvariability and subsequent unpredictability of the timing of the elver
migration, monitoring should continue to be undertaken continuously from at least 1
December through to at least 15 March at the four main sites (Karapiro and Matahina in the
North Island, Waitaki and Arnold Dam in the South Island).
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Although reliable records have been obtained from a number of sites in the North Island, a
variety of problems (e.g., inconsistent fishing effort, unreliable species identification) have
occurred at the three South Island sites rendering the records virtually worthless for
examining long-term elver recruitment trends.

Site visits were made to supplementary sites to provide advice and give training, but collating
and analysing data from some of these sites has once again proven difficult and time
consuming, and some of the data is of little value for predicting recruitment trends. We
recommend that until a shift of attitude occurs, collection of records from supplementary sites
should be discontinued and resources concentrated on obtaining accurate and reliable records
at the two main North Island (Karapiro and Matahina) and the two main South Island
(Waitaki and Arnold) sites. Future projects should continue to include objectives to train
operators to achieve an acceptable standard. Inclusion of compulsory standards of reporting in
resource consents may prove a useful tool to encourage operators to comply with monitoring
and reporting standards.
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Table 10: Estimated total weight and numbers of elvers caught at Arnold Dam for the
2004-05 to 2007-08 seasons. Date to 50 and 95% of total catch also shown. All
years have accurate records for most of season (LF, longfin; SF, shortfin).

2004-05 200506 2006-07 2007-08 Total
Total elvers caught 27516 14510 107100 186153 335279
50% of total catch 10-Feb 26-Jan 21-Feb 24-Jan
95% of total catch 18-Feb 10-Feb 12-Mar 17-Feb
Estimated total SF
caught 20385 6218 55242 107 743 189 588
50% of total catch 10-Feb 2-Feb 21-Feb 20-Jan
95% of total catch 18-Feb 10-Feb 16-Mar 8-Feb
Estimated total LF
caught 7 131 8292 51 858 78 410 145691
50% of total catch 10-Feb 3-Jan 21-Feb 31-Jan
95% of total catch 18-Feb 7-Feb 7-Mar 21-Feb
%LF 26 57 48 42 43
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Table 12: Estimated total weight, numbers of elvers caught, and transfers
locations at Mararoa Weir during the 2006-07 and 2007-08 seasons.

200607 2007-08
kg No. kg No.
Lake Manapouri 45.25 15432
Lake Te Anau 300.50 100 977
Not recorded 1.25 410 14.00 7413
Home Creek 6.00 3409
Mararoa River 6.25 1563 321.66 122 700
Total 353.25 118 381 341.70 133522

Table 13:  Estimated total number of elvers caught at Waihopai Dam during the
2006-07 and 2007-08 seasons. Date to 50 and 95% of total catch also
shown. Years with accurate records for most of season are in italics (LF,
longfin; SF, shortfin).

200607 2007-08 Total
Monitoring period 6/12/06-20/4/07 No data
Total elvers caught 12712 12712
50% of total catch 24-Feb
95% of total catch 9-Mar
Estimated total SF caught 4264 4 264
50% of total catch 24-Feb
95% of total catch 16-Mar
Estimated total LF caught 8 448 8 448
50% of total catch 24-Feb
95% of total catch 9-Mar
%LF 66 66
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Table 14: Estimated average daily temperature when elver captures began and ceased at
Karapiro, Matahina, Wairere, Piripaua and Arnold for the 2006-07 and 2007-08

seasons.
Catch starts Catch ends
Date °C Date °C
2006-07 Karapiro 3-Dec 17.4 24-Feb 17.1
Matahina 1-Dec  no record 17-Mar 16.7
Wairere 6-Nov 17.9 28-Mar 17.8
Piripaua 8-Dec  no record 20-Mar 16.5
Patea 24-Dec 17.4 After 31 Mar’ -
Arnold 7-Jan 17.2 16-Mar 16.9
2007-08 Karapiro 2-Dec 19.5' 17-Mar 21.8
Matahina 28-Nov 18.0 14-Feb 18.0
Wairere 31-Dec 194 7-Mar 19.4
Piripaua 15-Dec 16.0' 7-Mar 16.4
Patea 9-Dec 18.2 28-Mar 20.7
Arnold 5-Dec 19.5 28-Mar 19.0

! Elvers captured when logger deployed.
? Elvers active after 31 March.
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Table 15:

2006-07

2007-08

Estimated elver catches at the monitored sites for the 2006-07 and 2007—-08 seasons.

Site

Karapiro
Wairere Falls
Matahina
Piripaua
Patea
Wilson's
Morrinsville
Mangorei
Motukawa
Arnold
Waitaki
Waihopai
Mararoa Weir
Total

Karapiro
Wairere Falls
Matahina
Piripaua
Patea
Mangorei
Motukawa
Arnold
Waitaki
Mararoa Weir
Total

Shortfin elvers Longfin elvers Total
Number Weight Number Weight kg Number  Weight kg
kg
1116992 944.9 178 901 298.2 1295 893 1243.1
269 108 175.1 25135 18.8 294 243 193.9
325930 375.4 159 475 268.7 485 405 644.1
3832 43 348 0.6 4180 4.9
843 346 407.5 52743 25.9 896 089 4334
162 322 484
62
24 000 20.0
21 000 23.2
55242 58.6 51 858 103.6 107 100 162.2
3252 16.3 3252 16.3
4264 59 8 448 7.0 12712 12.8
118 381 3533 118 381 3533
2618876 1971.7 598 863 1092.3 3262 801 3107.2
2027497 1754.0 700 748 1 088.0 2727974 2842.0
146 794 101.0 56 969 44.9 203 763 145.9
2449 666  2703.5 928 479 1507.7 3378 144 42112
4 685 5.7 1051 2.9 5736 8.5
758 917 391.2 98 034 50.1 856 951 441.3
32751 25.2
44 954 48.6
107 743 113.6 78 410 153.3 186 153 266.9
57 550 377.7 57 550 377.7
133 522 341.7 133 522 341.7
5495302 5069.0 2054 763 3566.3 7627 498 8709.0
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Main Sites
1 Karapiro
4 Matahina

9 Waitaki
10 Arnold River

Supplementary Sites
3 Wairere Falls

5 Piripaua

6 Patea

8 Mararoa Weir
11 Mangorei

12 Motukawa

13 Wilson’s Dam
14 Morrinsville Dam
15 Waihopai Dam

Discontinued Sites
2 Lake Waikare
7 Roxburgh

(I) 3q0

;%3 Scale (km)

Figure 1:  Location of the twelve current and two discontinued elver catch and transfer sites
for the 2006-07 and 2007-08 elver migration seasons.
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Figure 2: Karapiro Dam elver catch for the 2006-07 season (upper, total daily catch

for each trap; middle, average daily catch of shortfin and longfin elvers and
tailrace temperature; lower, estimated proportion of longfin elvers in catch.
LF, longfin).
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Figure 3:  Karapiro Dam elver catch for the 2007-08 season (upper, total daily catch
for each trap; middle, average daily catch of shortfin and longfin elvers and
tailrace temperature; lower, estimated proportion of longfin elvers in catch.
LF, longfin).
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Figure 4: Matahina Dam elver catch for 2006-07 season (upper, daily catch; middle,
average daily catch and Rangitaiki River temperature; lower, proportion
longfin elvers. LF, longfin).

43



3507 Total catch
S 7 4211 k
2 300 9
¢ 2507
g 3
5 200*E
S 150
= 3
2 1007
(% 1
= 50
0-
Nov Dec Jan Feb Mar
—e— River temperature
5 Longfin elvers
% 20 e Shortfin elvers —22
— 1 [ 6
© 160 - O?J
o - |
< 120 183
< S B r o
29 B S
S < 80 - =
> ] 14 @
S 404 -
o 1 L 04
? O7HHHHHH_\JH’\\\\7\HHHH\‘HHHHH\HHH‘H\‘H\\\H\HHH‘HHHHHH 10
% Nov Dec Jan Feb Mar
100 —a— % LF by number
] 0 :
80" —+=— % LF by weight
2 1
¢ 60
O J
S 404
X ]
20
0 HHHHHHH\’HH\HHHHH‘HHHH\HHHH‘HHH\HHHH‘HHHHHH
Nov Dec Jan Feb Mar
2007 - 2008

Figure5: Matahina Dam elver catch for 2007-08 season (upper, daily catch; middle,
average daily catch and Rangitaiki River temperature; lower, proportion
longfin elvers. LF, longfin).
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Figure 6: Total elver catches for Wilson's Dam (upper) and Morrinsville Dam (lower) for
2006-07 season.
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Figure 7:  Wairere Falls elver catch for the 2006-07 season (upper, daily catch;
middle, average daily catch, rainfall and tailrace temperature; lower,
proportion longfin elvers. LF, longfin).
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Figure 8:
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Figure 10: Piripaua Power Station elver catch for the 2007-08 season (upper, daily catch;
middle, average daily catch, rainfall and tailrace temperature; lower, proportion
longfin elvers. LF, longfin).
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Figure 11:  Patea Dam elver catch for the 2006-07 season (upper, daily catch; middle,
average daily catch; lower, proportion longfin elvers; LF, longfin).
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Figure 12:  Patea Dam elver catch for the 2007-08 season (upper, daily catch; middle,
average daily catch and temperature; lower, proportion longfin elvers;
LF, longfin).
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Figure 13:  Mangorei Dam (upper) and Motukawa Dam (lower) elver catches for the
2006-07 and 2007-08 seasons.
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Figure 14:  Arnold Dam elver catch for the 2006-07 season (upper, daily catch; middle,
average daily catch and temperature; lower = proportion longfin elvers.
LF, longfin).
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Figure 15:  Arnold Dam elver catch for the 2007-08 season (upper, daily catch; middle,
average daily catch and temperature; lower, proportion longfin elvers.
LF, longfin).
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Figure 16: Waitaki Dam elver catches for the 2006-07 (upper) and 2007-08 (lower)

seasons.
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Figure 17: Mararoa Weir elver catch for the 2006-07 (upper) and 2007-08 (lower) seasons.
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Figure 18:  Waihopai Dam elver catch for the 2006-07 season (upper, daily catch;
middle, average daily catch; lower, proportion longfin elvers. LF, longfin).
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Figure 19: Cumulative proportions of the longfin (upper) and shortfin (lower) elver catches at
Karapiro, Matahina, Wairere, Patea, Piripaua, Arnold, and Waitaki dams for 2006-07
season (Mararoa, Mangorei, Motukawa, Wilson's, and Morrinsville catches omitted due
to incomplete data).
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Figure 20:  Cumulative proportions of the total shortfin (upper) and longfin (lower) catches
at Karapiro Dam for 1995-96 to 2007-08 seasons.
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Cumulative proportions of the total shortfin (upper) and longfin (lower) catches

at Arnold Dam for 2004-05 to 2007-08 seasons.
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Figure 22:  Cumulative proportions of the total shortfin (upper) and longfin (lower) catches
at Matahina Dam for 1997-98 to 2007-08 seasons (1998-99, 1999-00, 2000-01
data omitted because of accuracy concerns).
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Figure 23: Cumulative proportion of the shortfin (upper) and longfin (lower) elver catches
total elver catches at Patea Dam for 2001-02 to 2007-08 seasons.
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Figure 24:  Cumulative proportions of the total longfin elver catches at Waitaki Dam for
2000-01 to 2007-08 seasons (2001-02 data omitted because of accuracy concerns;
2002-03 data omitted due to low catch).
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Cumulative proportions of the longfin (upper) and shortfin (lower) elver catches at
Karapiro, Matahina, Wairere, Patea, Piripaua, Arnold and Waitaki dams for
2007-08 season (Mararoa, Mangorei, Motukawa, Wilson's and Morrinsville catches
omitted due to incomplete data).
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Figure 26: Average daily tailrace tailrace or river temperatures at Karapiro (upper),
Matahina (middle) and Arnold (lower) for the 2002-03 to 2007-08 seasons
(Note: 2004-05 Karapiro estimated from Waikato River temperature at
Hamilton — data supplied by Environment Waikato).
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Figure 27:  Annual catches of longfin elvers (upper), shortfin elvers (middle) and total elvers
(lower) from 1995-96 to 2007-08 for monitored and supplementary sites
throughout New Zealand.
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Appendix 1. Record of weight loss for frozen elver samples from Patea Dam.

Samples obtained during the 2006-07 season that were
weighed on collection and reweighed on thawing at the end

March 2007.
Date Initial wt  Frozen/thaw Loss Factor
g g g
18/12/2006 42 27.66 14.34 1.52
1/01/2007 16 14.12 1.88 1.13
15/01/2007 34 21.00 13 1.62
23/01/2007 24 17.94 6.06 1.34
29/01/2007 44 29.12 14.88 1.51
12/02/2007 26 20.17 5.83 1.29
26/02/2007 36 25.67 10.33 1.40
5/03/2007 32 20.74 11.26 1.54
Mean 1.42

Samples obtained during the 2007-08 season that were
weighed on thawing and compared to fresh weight of elvers
obtained by the Taranaki Regional Council (TRC) at a similar
time (LF = longfin elver).

Date %LF Average weight (g) Factor
by No. TRC Frozen
sample
12/02/2008 0.51
14/02/2008 42 0.38 1.34
25/03/2008 0.43 1.58
29/03/2008 2.8 0.68
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Appendix 2. Review of 1997-98 species composition for Karapiro Dam.

Rationale

Over more than 10 years of monitoring at Karapiro Dam (and elsewhere), there have never been
marked changes in species composition. The species composition (by number) that was provided for
1997-98 was exactly 50% shortfins and 50% longfins. We suspect that these records are inaccurate as
the proportion of longfins in the catch has never been that high. We concluded that it was best to use an
average species composition based on the 1996-97 and 1998-99 year to estimate the number of
shortfins and longfins captured in 1997-98. The proportion used and the results of this estimation are

shown below.

Season

1996-97 Shortfin
(actual) Longfin
Total

1998-99 Shortfin
(actual) Longfin
Total

1997-98 Shortfin
(estimated) Longfin
Total

Catch Catch
ke % number %
1331 70 974000 80
571 30 246 000 20
1902 1220 000
708 52 756,000 69
655 48 341,000 31
1363 1 097 000
15295 60 1529500 75
10197 40 509850 25
25492 2039 350
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Mean weight
g

1.37
232

1.06
2.13

1.0
2.0

Reference

Martin et al (2008)

Martin et al (2008)

This report



