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Executive Summary

This report describes the results of a March 2002 survey to provide a baseline inventory of
native, non-indigenous and cryptogenic marine species within the Port of Lyttelton.

e The survey is part of a nationwide investigation of native and non-native marine
biodiversity in 13 international shipping ports and three marinas of first entry for yachts
entering New Zealand from overseas.

e Sampling methods used in these surveys were based on protocols developed by the
Australian Centre for Research on Introduced Marine Pests (CRIMP) for baseline surveys
of non-indigenous species in ports. Modifications were made to the CRIMP protocols for
use in New Zealand port conditions.

e A wide range of sampling techniques was used to collect marine organisms from a range
of habitats within the Port of Lyttelton. Fouling assemblages were scraped from hard
substrata by divers, benthic assemblages were sampled using a sled and benthic grabs, and
a gravity corer was used to sample for dinoflagellate cysts. Mobile predators and
scavengers were sampled using baited fish, crab, starfish and shrimp traps.

e The distribution of sampling effort in the Port of Lyttelton was designed to maximise the
chances of detecting non-indigenous species and concentrated on high-risk locations and
habitats where non-indigenous species were most likely to be found.

e Organisms collected during the survey were sent to local and international taxonomic
experts for identification.

e A total of 246 species or higher taxa was identified from the Lyttelton Port survey. They
consisted of 150 native species, 20 non-indigenous species, 22 cryptogenic species (those
whose geographic origins are uncertain) and 54 species indeterminata (taxa for which
there is insufficient taxonomic or systematic information available to allow identification
to species level).

e Fourteen species of marine organisms collected from the Port of Lyttelton have not
previously been described from New Zealand waters. Two of these were non-indigenous
species (a crab, Cancer gibbosulus, and an ascidian, Cnemidocarpa sp.) that had not
previously been recorded in New Zealand. The 12 other new species are considered
cryptogenic. They include seven species of amphipod and 5 species of sponge which do
not match existing species descriptions and may be new to science.

e The 20 non-indigenous organisms described from the Port of Lyttelton included
representatives of six phyla. The non-indigenous species detected (ordered alphabetically
by phylum, class, order, family, genus and species) were: (Bryozoa) Bugula flabellata,
Bugula neritina, Tricellaria inopinata, Cryptosula pallasiana, Conopeum seurati and
Watersipora subtorquata, (Cnidaria) Haliplanella lineata, (Crustacea) Apocorophium
acutum, Monocorophium acherusicum, Monocorophium sextonae, Jassa datteryi,
Senothoe sp. aff. S gallensis and Cancer gibbosulus, (Mollusca) Theora lubrica,
(Phycophyta) Undaria pinnatifida, Griffithsa crassiuscula, Polysiphonia brodiaei,
Polysiphonia subtilissima, (Urochordata) Ciona intestinalis and Cnemidocarpa sp.
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e The only species from the Port of Lyttelton on the New Zealand register of unwanted
organisms is the Asian kelp, Undaria pinnatifida. This alga is known to now have a wide
distribution in southern and eastern New Zealand.

e Most non-indigenous species located in the Port are likely to have been introduced to New
Zealand accidentally by international shipping or through domestic translocation or spread
from other locations in New Zealand.

e Approximately 80 % (16 of 20 species) of NIS in the Port of Lyttelton are likely to have
been introduced in hull fouling assemblages, 5 % (one species) via ballast water and 15 %
(3 species) could have been introduced by either ballast water or hull fouling vectors.

e The predominance of hull fouling species in the introduced biota of the Port of Lyttelton
(as opposed to ballast water introductions) is consistent with findings from similar port
baseline studies overseas.
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Introduced (non-indigenous) plants and animals are now recognised as one of the most
serious threats to the natural ecology of biological systems worldwide (Wilcove et al 1998,
Mack et al 2000). Growing international trade and trans-continental travel mean that humans
now intentionally and unintentionally transport a wide range of species outside their natural
biogeographic ranges to regions where they did not previously occur. A proportion of these
species are capable of causing serious harm to native biodiversity, industries and human
health. Recent studies suggest that coastal marine environments may be among the most
heavily invaded ecosystems, as a consequence of the long history of transport of marine
species by international shipping (Carlton and Geller 1993, Grosholz 2002). Ocean-going
vessels transport marine species in ballast water, in sea chests and other recesses in the hull
structure, and as fouling communities attached to submerged parts of their hulls (Carlton
1985, 1999, AMOG Consulting 2002, Coutts et al 2003). These shipping transport
mechanisms have enabled hundreds of marine species to spread worldwide and establish
populations in shipping ports and coastal environments outside their natural range (Cohen and
Carlton 1995, Hewitt et al 1999, Eldredge and Carlton 2002, Leppékoski et al 2002).

Biosecurity' is important to all New Zealanders. New Zealand’s geographic isolation makes it
particularly vulnerable to marine introductions because more than 95% of its trade in
commodities is transported by shipping, with several thousand international vessels arriving
and departing from more than 13 ports and recreational boat marinas of first entry (Inglis
2001). The country’s geographic remoteness also means that its marine biota and ecosystems
have evolved in relative isolation from other coastal ecosystems. New Zealand’s marine biota
is as unique and distinctive as its terrestrial biota, with large numbers of native marine species
occurring nowhere else in the world.

The numbers, identity, distribution and impacts of non-indigenous species in New Zealand’s
marine environments are poorly known. A recent review of existing records suggested that by
1998, at least 148 species had been deliberately or accidentally introduced to New Zealand’s
coastal waters, with around 90 % of these establishing permanent populations (Cranfield et al
1998). To manage the risk from these and other non-indigenous species, better information is
needed on the current diversity and distribution of species present within New Zealand.

BIOLOGICAL BASELINE SURVEYSFOR NON-INDIGENOUSMARINE SPECIES

In 1997, the International Maritime Organisation (IMO) released guidelines for ballast water
management (Resolution A868-20) encouraging countries to undertake biological surveys of
port environments for potentially harmful non-indigenous aquatic species. As part of its
comprehensive five-year Biodiversity Strategy package on conservation, environment,
fisheries, and biosecurity released in 2000, the New Zealand Government funded a national
series of baseline surveys. These surveys aimed to determine the identity, prevalence and
distribution of native, cryptogenic and non-indigenous species in New Zealand’s major
shipping ports and other high-risk points of entry. The government department responsible for
biosecurity in the marine environment at the time, the New Zealand Ministry of Fisheries
(MFish), commissioned NIWA to undertake biological baseline surveys in 13 ports and three
marinas that are first ports of entry for vessels entering New Zealand from overseas (Fig. 1).
Marine biosecurity functions are now vested in Biosecurity New Zealand.

' Biosecurity is the management of risks posed by introduced species to environmental, economic, social, and cultural values.
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Figure1: Commercial shipping ports in New Zealand where baseline non-
indigenous species surveys have been conducted. Group 1 ports surveyed
in the summer of 2001/2002 are indicated in bold and group 2 ports
surveyed in the summer of 2002/2003 are indicated in plain font. Marinas
were also surveyed for NIS in Auckland, Opua and Whangarei in
2002/2003.

The port surveys have two principal objectives:

1. To provide a baseline assessment of native, non-indigenous and cryptogenic® species,
and

11. To determine the distribution and relative abundance of a limited number of target
species in shipping ports and other high risk points of entry for non-indigenous marine
species.

The surveys will form a baseline for future monitoring of new incursions by non-indigenous
marine species in port environments nationwide, and will assist international risk profiling of
problem species through the sharing of information with other shipping nations.

This report summarises the results of the Port of Lyttelton survey and provides an inventory
of species detected in the Port. It identifies and categorises native, introduced (“non-
indigenous”) and cryptogenic species. Organisms that could not be identified to species level
are also listed as species indeterminata.

* “Cryptogenic:” species are species whose geographic origins are uncertain (Carlton 1996).

4 e Port of Lyttelton: baseline survey for non-indigenous marine species Biosecurity New Zealand



DESCRIPTION OF THE PORT OF LYTTELTON

The Port of Lyttelton on the east coast of the South Island is located on the northern side of
Lyttelton Harbour, a narrow embayment 15 km long on the northern coast of Banks Peninsula
(Fig. 2) The entrance to Lyttelton Harbour is almost 2 km wide and approximately 16 m deep,
with a dredged channel (maintained to 11.6m) leading westwards to the Port (www.Ipc.co.nz).
Lyttelton Port is one of New Zealand’s busiest shipping ports, and the major hub port in the
South Island (Inglis 2001).
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Figure 2: Lyttelton harbour

PORT OPERATION AND SHIPPING MOVEMENTS

Lyttelton Harbour was settled by Maori around 800-900 A.D. The original inhabitants called
the harbour area Te-Whaka-raupo. In the early 1800’s, European whalers and sealers found
Ngai Tahu settlements near Lyttelton. In 1849, the town of Lyttelton was established as a
recognised port and the first wharf constructed. In 1877, the Lyttelton Harbour Board was
established and the port was progressively developed with a network of wharves, dry dock
and stone moles for port protection (Rice 2004). In the 1960’s, a nightly inter-island steamer
express linked Lyttelton and Wellington (www.teara.govt.nz). The Harbour Board was
disestablished in 1988 with the Port Companies Act.

The Port of Lyttelton, operated by the Lyttelton Port Company (www.lpc.co.nz), currently has
the largest coal export facilities in New Zealand and handles a wide variety of cargoes,
including seafood, timber, sawdust and cars. Freight, fishing and LPG vessels from all over
New Zealand and a number of international ports frequent the Port of Lyttelton. In 2003/2004,
container throughput was 161,200 TEU, while coal volumes increased to approximately 2.1
million tonnes. Bulk fuel volumes were 1.1 million tonnes and log volumes 109,500 tonnes.
Imported vehicle volumes were 53,450 units (www.lpc.co.nz).

The port is the main conduit for Canterbury’s export and import activity. In 2003, the Port of
Lyttelton shipped 60 % of Canterbury’s and 8 % of New Zealand’s total merchandise exports
and handled 67 % of Canterbury’s and 6 % of New Zealand’s total merchandise imports.
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Containerised trade is steadily increasing and the Port of Lyttelton currently connects with
over 30 international container-handling ports (www.lpc.co.nz).

The Port has a total of 15 main wharves that can accommodate ships of a wide variety of sizes
(Fig. 3). Berth construction is a mixture of concrete and wood decking on predominantly
Australian hardwood piles. Details of the berthing facilities available in the Port are provided
in Table 1. The port has MAF inspection and quarantine, and customs clearance facilities.

N

+ Port of Lyttelton

. Container Terminal
Cashin Quay
Z Berth
. Gladstone Pier
Tug Jetties
No.2 Wharf
. No.3 Wharf
. No.4 Wharf
1 8 £ . No.5 Wharf
12 10. No.6 Wharf
7 11. No.7 Wharf
12. Dry Dock and Slipway
6 13. Cattle Jetty
14 14. Oil Wharf
15. Public Fishing Jetty

weNOnRLNS

13

15

0 200 400 600 Meters
| | |

Figure 3: Lyttelton port map.

Analyses of shipping arrivals to the Port show that most commercial vessels arrive from the
NW Pacific (40 %), Australia (27 %), the South Pacific (19 %), and other New Zealand ports
(Inglis 2001). A recent analyses of shipping arrivals to the Port of Lyttelton show that there
was a total of 105 international ship visits during 2002/2003 (100 merchant, 3 passenger, 1
fishing and 1 pleasure vessels; Campbell 2004). In 2000, there were 50 registered fishing
vessels in the Port of Lyttelton (Sinner et al 2000). In the 2003/04 financial year, the Port of
Lyttelton received a total of 1,293 ship visits, down on the previous year’s 1,424 ships visits
(www.lpc.co.nz).

Vessels unable to be berthed immediately in the Port may anchor off 1.5 nautical miles north-
east of Godley Head in 16.5 m of water. Alternative anchorage for vessels of 8.5 m draught or
less is available in Camp Bay in 11 m of water. Pilotage is compulsory on vessels over 500
GRT or over 40 m LOA, unless they have pilot exemption (www.lpc.co.nz). According to
Inglis (2001), a total volume of 354,670 m’ of ballast water was reported discharged in the
Port of Lyttelton in 1999, with the largest country-of-origin volumes of 153,376 m’ from
Japan, 45,396 m® from Australia, 36,073 m’ from Taiwan, and 77,887 m’ unspecified.

Vessels are expected to comply with the Voluntary Controls on the Discharge of Ballast
Water in New Zealand (http://www.fish.govt.nz/sustainability/biosecurity); vessels are
requested to exchange ballast water in mid-ocean (away from coastal influences) en route to
New Zealand and discharge only the exchanged water while in port.
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Within the Port, there is on-going annual maintenance dredging within the shipping area, with
approximately 500,000 to 1 million m® of spoil removed. This spoil is deposited on-shore on
the northern side of the Harbour from Gollans Bay up to the Heads to aid in wave refraction
away from the port (Neil McLennan, Lyttleton Port Company, pers comm.).

In terms of future development, the Lyttleton Port Company is currently focusing on
increasing productivity and efficiency within the port within current berth space. Coal
facilities have been upgraded and four new straddle cranes have been purchased to improve
service levels and reduce shipping turnaround times (www.lpc.co.nz).

PHYSICAL ENVIRONMENT OF LYTTELTON HARBOUR

The shoreline of Lyttelton Harbour includes basalt outcrops that extend below waterline to
form intertidal and subtidal rocky reefs. The predominantly rocky shore is interspersed with
sandy or muddy beaches in numerous embayments. Fine loess from the surrounding hills is
the major source of seabed sediments in Lyttelton Harbour. An extensive area of shallow
water and mudflats occupies the western end of the harbour, while coarse sand containing a
large proportion of crushed shell extends through the middle of the harbour. Currents
maintain coarse sand habitats in the middle of the harbour by carrying lighter sediment away
(Royds Garden Ltd 1993), and mud covers the majority of other parts of the harbour,
including the harbour entrance.

Lyttelton Harbour has a mean tidal range of 1.67 m (neap tides) to 1.94 m (spring tides), and a
mean tidal velocity of 0.22 m per sec. The tidal circulation observed in the harbour is not
completely documented, however it is known that large-scale tidal ‘gyres’ exist in the eastern
half of the harbour, turning clockwise on ebb and counter-clockwise on flood tides. A
clockwise eddy forms on ebb tide behind the Cashin Quay breakwater, so that velocities
during flood and ebb are persistently westward along the shore and southward along the
breakwater (Spigel 1993). The mean volume of water in Lyttelton Port itself has been
calculated at 4,666,888 m® (Knox, 1983). During a mean spring tide approximately 838,272
m’ of this water is exchanged, which equates to a mean volume exchange of 18 %. On a mean
neap tide the volume exchanged is 729,122 m’, or around 16 % (Royds Garden Ltd 1992).

EXISTING BIOLOGICAL INFORMATION

Over the last three decades a number of biological surveys have been carried out in Lyttelton
Harbour and Port, although none of these surveys has specifically focused on collecting and
identifying non-indigenous species. We briefly review these studies and their findings below.
Knight (1974) examined benthic communities in the inner two thirds of the harbour, with
some of his sampling stations located in the small bay behind the Cashin Quay breakwater.
He described four main sediment types in the harbour: sand, muddy sand, predominantly mud
and dumped dredged sediments; and attributed different benthic communities to these
substrata. Knight (1974) recorded a total of 110 species, dominated by polychaetes,
gastropods and bivalves, from the benthic communities.

Knox (1983) surveyed the distribution of rocky intertidal organisms at nine stations from
Cashin Quay breakwater into the inner harbour. Three stations were located on the breakwater
itself - two on the outer side and one on the inner side. A total of 73 species was recorded
from these three stations, consisting of 24 algal and 49 animal species. Knox (1983) also
examined the distribution of biota on wharf piles and sampled five stations within the Port in
the region of a proposed reclamation near Gladstone Pier. Fourteen species were recorded,
with the number of individuals ranging from 496 to 2,088 per m?, and a mean of 1,199 per m”.
These densities were low compared with values for similar communities elsewhere in New
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Zealand, and the author suggested this was probably the result of continuous disturbance of
sediments by maintenance dredging.

Knox (1993) was commissioned by Royds Garden Ltd to report on the benthic and intertidal
assemblages in the vicinity of the Lyttelton sewage outfall in the bay behind Cashin Quay
breakwater. The intertidal component of the study involved re-sampling three stations along
Cashin Quay sampled by Knox in 1983, and examining five additional sites in the bay behind
Cashin Quay breakwater. A total of 49 species was recorded — mainly algae, gastropods and
bivalves. It was concluded that this area of the harbour had been greatly impacted by the
discharge of sewage, with many animal species virtually eliminated and the shore now
dominated by algae. Benthic sampling was undertaken by divers, who took cores at six
stations in the small bay behind Cashin Quay, and at a seventh site in an adjacent bay. They
described the sediments as fine mud and silt with small pebbles and shell gravel present in
most areas. It was noted that the original sediments in the area probably consisted entirely of
mud, but that the input of coarse sediments and wind blown sediments from the Port may
have modified the composition of the seafloor. A total of 21 benthic species was recorded,
and the assemblage was dominated by polychaetes.

Stevens and Forrest (1996) examined chemical contaminants in sediments around the dry
dock and slipway areas in the Port. Substrate descriptions were given for each of the 42
sampling stations, along with macro faunal information relating to taxon richness and
abundance at three of these sites.

Sediment contaminant levels (copper, mercury, TBT and semi-volatile organic compounds)
were greatest adjacent to the dry dock discharge, the patent slip and the boat ramp. Levels
were also elevated in front of the engineering workshop, probably due to this area being used
as a slipway for about 50 years prior to 1990. Contaminant levels generally decreased with
increasing distance from these areas.

The invasive kelp Undaria pinnatifida was identified in the Port of Lyttelton in 1991, and this
port is deemed in the optimal temperature zone for this macroalga (Sinner et al 2000).

Handley et al (2000) undertook a biological survey of the operations area of the Port of
Lyttelton. The fauna and flora of the sub-tidal soft sediment communities and intertidal rocky
shores were described and species lists determined. The artificial structures of the Port were
found to be well colonised by intertidal and sub-tidal species, and there was a high diversity
of species considering the modified habitats present. Some of the sub-tidal benthic species
were non-indigenous organisms, including the mollusc Theora lubrica, the algae Undaria
pinnatifida, and the bryozoan Bugula neritina. Sub-tidal sediments were well-aerated, soft
mud. Fenwick (2003) repeated the study in 2003 with very similar results including the same
total number of taxa, although some species were found only in one of the two surveys.

Taylor and MacKenzie (2001) tested the Port of Lyttelton for the presence of the toxic
blooming dinoflagellate Gymnodinium catenatum, and did not detect any resting cysts
(sediment samples) or motile cells (phytoplankton samples).

Canterbury Regional Council (now Environment Canterbury) commissioned Woodward-
Clyde to investigate the contamination of sediments on the seabed at the Port in 2001
(Woodward-Clyde 2001). The study reviewed the degree of sediment contamination and the
potential for the contaminated sediment to migrate within and outside the Port. They
concluded that sediment contamination levels in the inner harbour adjacent to the dry dock,
generally exceeded ER-M values, i.e. the concentrations at which the United State’s National
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Oceanic and Atmospheric Administration (NOAA) estimated that there is a 50 % probability
of toxicity to biota (Long et al 1995). The outer harbour displayed levels tending below the
ER-L concentration (concentration at which NOAA determined approximately 10 %
probability of toxicity. Toxicity tests confirmed that sediments at several locations within
both the inner and outer harbour were toxic to benthic species. In terms of sediment
movement within the Port, they conclude that while it is possible for fine particles to be
dispersed throughout the outer harbour, inner harbour sediment is unlikely to be dispersed
over the outer harbour area within a short time period. As the adverse effect of sediment on
biota is likely to require mitigation or remediation, they suggest the most cost-effective means
of cleaning up the contaminated port sediments would be removal of the sediments and
dumping at sea.

Survey methods

SURVEY METHOD DEVELOPMENT

The sampling methods used in this survey were based on the CSIRO: Centre for Research on
Introduced Marine Pests (CRIMP) protocols developed for baseline port surveys in Australia
(Hewitt and Martin 1996, 2001). CRIMP protocols have been adopted as a standard by the
International Maritime Organisation’s Global Ballast Water Management Programme
(GloBallast). Variations of these protocols are being applied to port surveys in many other
nations. A group of New Zealand marine scientists reviewed the CRIMP protocols and
conducted a workshop in September 2001 to assess their feasibility for surveys in this country
(Gust et al. 2001). A number of recommendations for modifications to the protocols ensued
from the workshop and were implemented in surveys throughout New Zealand. The
modifications were intended to ensure cost effective and efficient collection of baseline
species data for New Zealand ports and marinas. The modifications made to the CRIMP
protocols and reasons for the changes are summarised in Table 2. Further details are provided
in Gust et al. (2001).

Baseline survey protocols are intended to sample a variety of habitats within ports, including
epibenthic fouling communities on hard substrata, soft-sediment communities, mobile
invertebrates and fishes, and dinoflagellates. Below, we describe the methods and samplin
effort used for the Lyttelton survey. The survey was undertaken between March 18" and 22™,
2002. Most sampling was concentrated on six main berths: Cashin Quay 3, Wharf 2, Wharf 4,
the Oil Wharf, Gladstone Pier and the Cattle Wharf. A summary of sampling effort within the
Port of Lyttelton is provided in Tables 3a,b.

DIVER OBSERVATIONSAND COLLECTIONSON WHARF PILES

Fouling assemblages were sampled on four pilings at each berth. Selected pilings were
separated by 10 — 15 m and comprised two pilings on the outer face of the berth and, where
possible, two inner pilings beneath the berth (Gust et al 2001). On each piling, four quadrats
(40 cm x 25 cm) were fixed to the outer surface of the pile at water depths of approximately -
0.5 m, -1.5 m, -3.0 m and -7 m. A diver descended slowly down the outer surface of each pile
and filmed a vertical transect from approximately high water to the base of the pile, using a
digital video camera in an underwater housing. On reaching the sea floor, the diver then
ascended slowly and captured high-resolution still images of each quadrat using the photo
capture mechanism on the video camera. Because of limited visibility, four overlapping still
images, each covering approximately " of the area of the quadrat were taken for each
quadrat. A second diver then removed fouling organisms from the piling by scraping the
organisms inside each quadrat into a 1 mm mesh collection bag, attached to the base of the
quadrat (Fig. 4). Once scraping was completed, the sample bag was sealed and returned to the
laboratory for processing. The second diver also made a visual search of each piling for
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potential invasive species and collected samples of large conspicuous organisms not
represented in quadrats. Opportunistic visual searches were also made of breakwalls and rock
facings within the commercial port area. Divers swam vertical profiles of the structures and
collected specimens that could not be identified reliably in the field.

Figure 4: Diver sampling organismson pier piles.

BENTHIC INFAUNA

Benthic infauna was sampled using a Shipek grab sampler (Fig. 5), with samples collected
from within 10 m of the edge of the berth. The Shipek grab removes a sediment sample of ~3
| and covers an area of approximately 0.04 m? on the seafloor to a depth of about 10 cm. It is
designed to sample unconsolidated sediments ranging from fine muds and sands to hard-
packed clays and small cobbles. Because of the strong torsion springs and single, rotating
scoop action, the Shipek grab is generally more efficient at retaining samples intact than
conventional VanVeen or Smith Mclntyre grabs with double jaws (Fenwick pers obs). The
Shipek grab was deployed from a research vessel moored adjacent to the berth. Three grab
samples were taken at haphazard locations along each sampled berth. Sediment samples were
washed through a 1 mm mesh sieve and animals retained on the sieve were returned to the
field laboratory for sorting and preservation.

EPIBENTHOS

Larger benthic organisms were sampled using an Ocklemann sled (hereafter referred to as a
“sled”). The sled is approximately one meter long with an entrance width of ~0.7 m x 0.2 m.
A short yoke of heavy chain connects the sled to a tow line (Fig. 6). The mouth of the sled
partially digs into the sediment and collects organisms in the surface layers to a depth of a few
centimetres. Runners on each side of the sled prevent it from sinking completely into the
sediment so that shallow burrowing organisms and small, epibenthic fauna pass into the
exposed mouth. Sediment and other material that enters the sled is passed through a mesh
basket that retains organisms larger than about two mm. Sleds were towed for a standard time
of two minutes at approximately two knots. During this time, the sled typically traversed
between 80 — 100 m of seafloor before being retrieved. Two to three sled tows were
completed adjacent to each sampled berth within the port, and the entire contents were sorted.
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Figure5: Shipek grab sampler: releasing benthic sampleinto bucket

Samples collected
in mesh container

Figure6: Benthic sled

SEDIMENT SAMPLING FOR CYST-FORMING SPECIES

A TFO gravity corer (hereafter referred to as a “javelin corer”) was used to take small
sediment cores for dinoflagellate cysts (Fig. 7). The corer consists of a 1.0 m long x 1.5 cm
diameter hollow stainless steel shaft with a detachable 0.5 m long head (total length = 1.5 m).
Directional fins on the shaft ensure that the javelin travels vertically through the water so that
the point of the sampler makes first contact with the seafloor. The detachable tip of the javelin
is weighted and tapered to ensure rapid penetration of unconsolidated sediments to a depth of
20 to 30 cm. A thin (1.2 cm diameter) sediment core is retained in a perspex tube within the
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hollow spearhead. In muddy sediments, the corer preserves the vertical structure of the
sediments and fine flocculant material on the sediment surface more effectively than hand-
held coring devices (Matsuoka and Fukuyo 2000). The javelin corer is deployed and retrieved
from a small research vessel. Cyst sample sites were not constrained to the berths sampled by
pile scraping and trapping techniques. Sampling focused on high sedimentation areas within
the Port and avoided areas subject to strong tidal flow. On retrieval, the perspex tube was
removed from the spearhead and the top 5 cm of sediment retained for analysis. Sediment
samples were kept on ice and refrigerated prior to culturing. Culture procedures generally
followed those described by Hewitt and Martin (2001).

Attachment Ipoi'nt

g .

Sample core within
removable tip section

Directional Fins

&

Figure7: Javelin corer

MOBILE EPIBENTHOS

Benthic scavengers and fishes were sampled using a variety of baited trap designs described
below.

Opera housefish traps

Opera house fish traps (1.2 m long x 0.8 m wide x 0.6 m high) were used to sample fishes and
other bentho-pelagic scavengers (Fig. 8). These traps were covered in 1 cm” mesh netting and
had entrances on each end consisting of 0.25 m long tunnels that tapered in diameter from 40
to 14 cm. The trap was baited with two dead pilchards (Sardinops neopilchardus) held in
plastic mesh suspended in the centre of the trap. Two trap lines, each containing two opera
house traps were set for a period of 1 hour at each site before retrieval. Previous studies have
shown opera house traps to be more effective than other types of fish trap and that consistent
catches are achieved with soak times of 20 to 50 minutes (Ferrell et al 1994; Thrush et al
2002).

Box traps

Fukui designed box traps (63 cm x 42 cm x 20 cm) with a 1.3 cm mesh netting were used to
sample mobile crabs and other small epibenthic scavengers (Fig. 8). A central mesh bait
holder containing two dead pilchards was secured inside the trap. Organisms attracted to the
bait enter the traps through slits in inward sloping panels at each end. Two trap lines, each
containing two box traps, were set on the sea floor at each site and left to soak overnight
before retrieval.

12 o Port of Lyttelton: baseline survey for non-indigenous marine species Biosecurity New Zealand



Starfish traps

Starfish traps designed by Whayman-Holdsworth were used to catch asteroids and other large
benthic scavengers (Fig. 8). These are circular hoop traps with a basal diameter of 100 cm and
an opening on the top of 60 cm diameter. The sides and bottom of the trap are covered with
26 mm mesh and a plastic, screw-top bait holder is secured in the centre of the trap entrance
(Andrews et al 1996). Each trap was baited with two dead pilchards. Two trap lines, each with
two starfish traps were set on the sea floor at each site and left to soak overnight before
retrieval.

Shrimp traps

Shrimp traps were used to sample small, mobile crustaceans. They consisted of a 15 cm
plastic cylinder with a 5 cm diameter screw top lid in which a funnel had been fitted. The
funnel had a 20 cm entrance that tapered in diameter to 1 cm. The entrance was covered with
1 cm plastic mesh to prevent larger animals from entering and becoming trapped in the funnel
entrance. Each trap was baited with a single dead pilchard. Two trap lines, each containing
two scavenger traps, were set on the sea floor at each site and left to soak overnight before
retrieval.

Opera house tra

Box trap

Figure8: Trap types deployed in the port.

SAMPLING EFFORT

A summary of sampling effort within the Port of Lyttelton is provided in Tables 3 a, b. We
particularly focused sampling effort on hard substrata within ports (such as pier piles and
wharves) where invasive species are likely to be found (Hewitt and Martin 2001), and
increased the number of quadrats sampled on each pile relative to the CRIMP protocols, as
well as sampling both shaded and unshaded piles. The distribution of effort within Ports
aimed to maximise spatial coverage and represent the diversity of active berthing sites within
the area. Total sampling effort was constrained by the costs of processing and identifying
specimens obtained during the survey.

The spatial distribution of sampling effort for each of the sample methods in the Port of
Lyttelton is indicated in the following figures: diver pile scrapings (Fig. 9), benthic sledding
(Fig. 10), box, starfish and shrimp trapping (Fig. 11), opera house fish trapping (Fig. 12),
shipek grab sampling (Fig. 13) and javelin cyst coring (Fig. 14). Sampling effort was varied
between ports and marinas on the basis of risk assessments (Inglis 2001) to maximise the
search efficiency for NIS nationwide. Sampling effort in each of the thirteen Ports and three
marinas surveyed over two summers is summarised in Table 3c.
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Figure10: Benthic dedding sites.
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Figurell: Box, starfish and shrimp trapping sites.
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Figurel12:  Operahousetrapping sites.
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Figurel4:  Javelin coresites.
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SORTING AND IDENTIFYING SPECIMENS

Each sample collected in the diver pile scrapings, benthic sleds, box, starfish and shrimp
traps, opera house fish traps, shipek grabs and javelin cores was allocated a unique code on
waterproof labels and transported to a nearby field laboratory where it was sorted by a team
into broad taxonomic groups (e.g. ascidians, barnacles, sponges etc.). These groups were then
preserved and individually labelled. Details of the preservation techniques varied for many of
the major taxonomic groups collected, and the protocols adopted and preservative solutions
used are indicated in Table 4. Specimens were subsequently sent to over 25 taxonomic
experts (Appendix 1) for identification to species or lowest taxonomic unit (LTU). We also
sought information from each taxonomist on the known biogeography of each species within
New Zealand and overseas. Species lists compiled for each port were compared with the
marine species listed on the New Zealand register of unwanted organisms under the
Biosecurity Act 1993 (Table 5a) and the marine pest list produced by the Australian Ballast
Water Management Advisory Council (Table 5b).

DEFINITIONS OF SPECIES CATEGORIES

Each species recovered during the survey was classified into one of four categories that
reflected its known or suspected geographic origin. To do this we used the experience of
taxonomic experts and reviewed published literature and unpublished reports to collate
information on the species’ biogeography.

Patterns of species distribution and diversity in the oceans are complex and still poorly
understood (Warwick 1996). Worldwide, many species still remain undescribed or
undiscovered and their biogeography is incomplete. These gaps in global marine taxonomy
and biogeography make it difficult to reliably determine the true range and origin of many
species. The four categories we used reflect this uncertainty. Species that were not
demonstrably native or non-indigenous were classified as “cryptogenic” (sensu Carlton 1996).
Cryptogenesis can arise because the species was spread globally by humans before scientific
descriptions of marine flora and fauna began in earnest (i.e. historical introductions), or
because the species has been discovered relatively recently and there is insufficient
biogeographic information to determine its native range. We have used two categories of
cryptogenesis to distinguish these different sources of uncertainty. In addition, a fifth category
(“species indeterminata’) was used for specimens that could not be identified to species-level.
Formal definitions for each category are described below.

Native species
Native species are known to be endemic to the New Zealand biogeographical region and have
not been introduced to coastal waters by human mediated transport.

Non-indigenous species (NI S)
Non-indigenous species (NIS) are known or suspected to have been introduced to New

Zealand as a result of human activities. They were determined using a series of questions
posed by Chapman and Carlton (1991, 1994), as exemplified by Cranfield et al (1998).

Has the species suddenly appeared locally where it has not been found before?
Has the species spread subsequently?

Is the species’ distribution associated with human mechanisms of dispersal?

Is the species associated with, or dependent on, other non-indigenous species?
Is the species prevalent in, or restricted to, new or artificial environments?

Is the species’ distribution restricted compared to natives?

SR e
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The worldwide distribution of the species was tested by a further three criteria:

7. Does the species have a disjunctive worldwide distribution?

8. Are dispersal mechanisms of the species inadequate to reach New Zealand, and is
passive dispersal in ocean currents unlikely to bridge ocean gaps to reach New
Zealand?

9. Is the species isolated from the genetically and morphologically most similar species

elsewhere in the world?

In this report we distinguish two categories of NIS. “NIS” refers to non-indigenous species
previously recorded from New Zealand waters, and “NIS (new)” refers to non-indigenous
species first discovered in New Zealand waters during this project.

Cryptogenic species Category 1

Species previously recorded from New Zealand whose identity as either native or non-
indigenous is ambiguous. In many cases this status may have resulted from their spread
around the world in the era of sailing vessels prior to scientific survey (Chapman and Carlton
1991, Carlton 1992), such that it is no longer possible to determine their original native
distribution. Also included in this category are newly described species that exhibited
invasive behaviour in New Zealand (Criteria 1 and 2 above), but for which there are no
known records outside the New Zealand region.

Cryptogenic species Category 2

Species that have recently been discovered but for which there is insufficient systematic or
biogeographic information to determine whether New Zealand lies within their native range.
This category includes previously undescribed species that are new to New Zealand and/or
science.

Speciesindeterminata

Specimens that could not be reliably identified to species level. This group includes: (1)
organisms that were damaged or juvenile and lacked morphological characteristics necessary
for identification, and (2) taxa for which there is not sufficient taxonomic or systematic
information available to allow identification to species level.

Survey results

A total of 246 species or higher taxa were identified from the Lyttelton Port survey. This
collection consisted of 150 native (Table 6), 22 cryptogenic (Table 7), 20 non-indigenous
species (Table 8) and 54 species indeterminata (Table 9, Fig. 15). The biota included a diverse
array of organisms from 13 Phyla (Fig. 16). Fourteen species from the Port of Lyttelton had
not previously been described from New Zealand waters. For general descriptions of the main
groups of organisms (Phyla) encountered during this study refer to Appendix 2.

NATIVE SPECIES

A total of 150 native species was identified from the Port of Lyttelton. Native species
represents 61.0 % of all species identified from this location (Table 6) and included highly
diverse assemblages of annelids (27 species), crustaceans (44 species), molluscs (18 species),
phycophyta (15 species) and urochordates (11 species). A number of other less diverse phyla
including bryozoans, chelicerates, cnidarians, echinoderms, porifera, pyrrophycophyta and
vertebrates were also sampled from the Port (Table 6).
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Figurel5: Diversity of marine species sampled in the Port of Lyttelton. Values
indicate the number of species in native, cryptogenic, non-indigenous and
speciesindeter minata categories.
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Figure1l6: Marine Phyla sampled in the Port of Lyttelton. Values indicate the
number of speciesin each of the major taxonomic groups.
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CRYPTOGENIC SPECIES

Twenty-two cryptogenic species were discovered in the Port of Lyttelton. Cryptogenic species
represent 9.0 % of all species or higher taxa identified from the Port. The cryptogenic
organisms identified included 10 Category 1 and 12 Category 2 species as defined in Section
2.8 above. These organisms included three cnidarians, eight crustaceans, six sponges and five
ascidian species (Table 7). Many of the Category 1 cryptogenic species (the ascidians
Aplydium phortax, Astereocarpa cerea, Botrylloides leachii, and Corella eumyota; and the
hydroids Halecium delicatum and Plumularia setacea) have been present in New Zealand for
more than 100 years but have distributions outside New Zealand that suggest non-native
origins (Cranfield et al. 1998). All five of the sponges and three of the amphipods (Leucothoe
sp. 1, Meridiolembos sp. aff. Acherontis, Stomacontion sp. aff. S pungpunga) listed in the C2
category have not previously been described in New Zealand.

NON-INDIGENOUS SPECIES

Twenty non-indigenous species (NIS) were recorded from the Port of Lyttelton (Table 8). NIS
represents 8.1 % of all identified species from this location. Two of these species, the crab
Cancer gibbosulus and the ascidian Cnemidocarpa sp., were not previously known from New
Zealand. NIS included six bryozoans, one cnidarian, six crustaceans, one mollusc, four
phycophyta and two urochordates. A list of Chapman and Carlton’s (1994) criteria (see
Section 2.9.2) that were met by the non-indigenous species sampled in this survey is given in
Appendix 3. Below we summarise available information on the biology of each of these
species, providing images where available, and indicate what is known about their
distribution, habitat preferences and impacts. This information was sourced from published
literature, the taxonomists listed in Appendix 1 and from regional databases on non-
indigenous marine species in Australia (National Introduced Marine Pest Information System;
http://www.crimp.marine.csiro.au/nimpis) and the USA (National Exotic Marine and
Estuarine Species Information System; http://invasions.si.edu/nemesis). Distribution maps for
each NIS in the port are composites of multiple replicate samples. Where overlaid presence
and absence symbols occur on the map, this indicates the NIS was found in at least one, but
not all replicates at that GPS location. NIS are presented below by phyla in the same order as
Table 8.

Bugula flabellata (Thompson in Gray, 1847)

Image and information: NIMPIS (2002a)

Bugula flabellata is an erect bryozoan with broad, flat branches. It is a colonial organism and
consists of numerous ‘zooids’ connected to one another. It is pale pink and can grow to about
4 cm high and attaches to hard surfaces such as rocks, pilings and pontoons or the shells of
other marine organisms. It is often found growing with other erect bryozoan species such as
B. neritina (see below), or growing on encrusting bryozoans. Vertical, shaded, sub-littoral
rock surfaces also form substrata for this species. It has been recorded down to 35 m. Bugula
flabellata is native to the British Isles and North Sea and has been introduced to Chile, Florida
and the Caribbean and the northern east and west coasts of the USA, as well as Australia and

20 e Port of Lyttelton: baseline survey for non-indigenous marine species Biosecurity New Zealand


http://www.crimp.marine.csiro.au/nimpis
http://invasions.si.edu/nemesis

New Zealand. It is cryptogenic on the Atlantic coasts of Spain, Portugal and France. Bugula
flabellata is a major fouling bryozoan in ports and harbours, particularly on vessel hulls,
pilings and pontoons and has also been reported from offshore oil platforms. There have been
no recorded impacts from B. flabellata. During the current baseline surveys it was recorded
from Opua marina, Whangarei, Auckland, Tauranga, Napier, Taranaki, Wellington, Picton,
Nelson, Lyttelton, Timaru, Dunedin and Bluff. In the Port of Lyttelton B. flabellata occurred
in pile scrape samples taken from the No. 2, No. 4, and Oil Wharves, Cashin Quay and
Gladstone Pier. It was also recovered in benthic sled samples taken near the Oil Wharf (Fig.
17).
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Figurel7:  Bugulaflabellata presence (circle) and absence (cross) in Lyttelton

Bugula neritina (Linnaeus, 1758)

Image and information: NIMPIS (2002b)

Bugula neritina is an erect, bushy, red-purple-brown bryozoan. Branching is dichotomous (in
series of two) and zooids alternate in two rows on the branches. Unlike all other species of
Bugula, B. neritina has no avicularia (defensive structures) or spines, but there is a single
pointed tip on the outer corner of zooids. Ovicells (reproductive structures) are large, globular
and white in colour. They often appear in such high numbers that they resemble small snails
or beads. Bugula neritina is native to the Mediterranean Sea. It has been introduced to most of
North America, Hawaii, India, the Japanese and China Seas, Australia and New Zealand. It is
cryptogenic in the British Isles. Bugula neritina is one of the most abundant bryozoans in
ports and harbours and an important member of the fouling community. The species colonises
any available substratum and can form extensive monospecific growths. It grows well on pier
piles, vessel hulls, buoys and similar submerged surfaces. It even grows heavily in ships’
intake pipes and condenser chambers. In North America, B. neritina occurs on rocky reefs
and seagrass leaves. In Australia, it occurs primarily on artificial substrata. B. neritina occurs
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in all New Zealand ports (Gordon and Mawatari 1992). In the Port of Lyttelton B. neritina
occurred in pile scrape samples taken from the No. 2, No. 4 and Oil Wharves, and Gladstone
Pier. It also occurred in benthic sled samples taken near the No. 4 Wharf and in benthic grab
samples near Gladstone Pier, and the No. 2 and No. 4 Wharves (Fig. 18).
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Figure18:  Bugulaneritina presence (circle) and absence (cross) in Lyttelton

Image: RMIT University, Australia.
Information: Dyrynda et al (2000), Occhipinti
Ambrogi (2000), NIMPIS (2002d)

Tricellaria inopinata is an erect bryozoan. An assessment of samples and literature from
various global regions suggests that Atlantic and Adriatic T. inopinata correspond with a
morphospecies known to be invasive in New Zealand, and cryptogenic in Pacific North
America, Japan and Australia. The morphospecies in question has usually been referred to as
T. occidentalis (Trask, 1857) and, in at least one instance, as T. porteri (MacGillivray, 1889).
Tricellaria inopinata’s widespread Pacific distribution and the possibility of anthropogenic
dispersal there in historical times precludes the more precise identification of its source
region. Tricellaria inopinata is a prolific fouling species with a high reproductive output. It
has documented impacts on the abundance of native bryozoan species: T. inopinata’s invasion
of the Laguna di Venezia (Italy) resulted in a sharp decline in the abundance of native
bryozoans whose populations had been stable prior to T. inopinata’s introduction. During the
port baseline surveys, T. inopinata was reported from the ports of Whangarei, Gisborne,
Lyttelton and Taranaki. In the Port of Lyttelton it occurred in benthic grab samples taken from
near the No. Wharf (Fig. 19).
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Figure19:  Tricellariainopinata presence (circle) and absence (cross) in Lyttelton.

Cryptosula pallasiana (von Moll, 1803)

1

Image and information: NIMPIS (2002c)

Cryptosula pallasiana is an encrusting bryozoan, white-pink with orange crusts. The colonies
sometimes rise into frills towards the edges. Zooids are hexagonal in shape, measuring on
average 0.8 mm in length and 0.4 mm in width. The frontal surface of the zooid is heavily
calcified, and has large pores set into it. Colonies may sometimes appear to have a beaded
surface due to zooids having a suboral umbo (ridge). The aperture is bell shaped, and
occasionally sub-oral avicularia (defensive structures) are present. There are no ovicells
(reproductive structures) or spines present on the colony. Cryptosula pallasiana is native to
Florida, the east coast of Mexico and the northeast Atlantic. It has been introduced to the
northwest coast of the USA, the Japanese Sea, Australia and New Zealand. It is cryptogenic in
the Mediterranean. Cryptosula pallasiana is a common fouling organism on a wide variety of
substrata. Typical habitats include seagrasses, drift algae, oyster reef, artificial structures such
as piers and breakwaters, man-made debris, rock, shells, ascidians, glass and vessel hulls. It
has been reported from depths of up to 35 m. There have been no recorded impacts of
Cryptosula pallasiana throughout its introduced range. However, in the USA, it has been
noted as one of the most competitive fouling organisms in ports and harbours it occurs in.
Within Australia, colonies generally do not reach a large size or cover large areas of substrata.

C. pallasiana has been recorded from all New Zealand ports (Cranfield et al. 1998). In the
Port of Lyttelton it occurred in pile scrape samples taken from the No. 2 and No. 4 wharves,
Gladstone Pier and Cashin Quay (Fig. 20).
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Figure20: Cryptosula pallasiana presence (circle) and absence (cross) in Lyttelton

Conopeum seurati (Canu 1908)

-

Image and information: Cranfield et al 1998; Gordon
and Matawari 1992; Smithsonian Institution
(available at
http://www.sms.si.edu/irlspec/Conope_seurat.htm)

Conopeum seurati is an encrusting bryozoan that forms small whitish colonies on seagrasses
and other substrata. The zooids are oval in shape and measure approximately 0.55 X 0.33
mm. Each zooid has a single pair of long, distal spines and the lateral spines, if present, are
highly variable in number. The lophophore measures approximately 0.621 mm in diameter
and bears an average of 15 tentacles. Conopeum seurati’s native range includes the Caspian,
Azov and Mediterranean Seas. The species has been introduced to New Zealand and Florida's
east coast. It has been present in New Zealand since at least 1963. C. seurati is a fouling
organism that can be found on hard surfaces, marine animals, and plants in estuarine
environments. Its impacts on native organisms are unknown.

In New Zealand, C. seurati has been recorded from Opua, Whangarei, Auckland, Manukau,
Gisborne, Napier, Nelson and Lyttelton. In the Port of Lyttelton it occurred in pile scrape
samples taken from Cashin Quay (Fig. 21).
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Figure2l:  Conopeum seurati presence (circle) and absence (cross) in Lyttelton
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Watersipora subtorquata (d'Orbigny, 1842)

Image: California Academy of
Sciences. Information: Gordon and
Matawari (1992)

Watersipora subtorquata is a loosely encrusting bryozoan capable of forming single or
multiple layer colonies. The colonies are usually dark red-brown, with a black centre and a
thin, bright red margin. The operculum is dark, with a darker mushroom shaped area
centrally. Watersipora subtorquata has no spines, avicularia or ovicells. The native range of
the species is unknown, but is thought to include the Wider Caribbean and South Atlantic.
The type specimen was described from Rio de Janeiro, Brazil (Gordon and Matawari 1992). It
also occurs in the north-west Pacific, Torres Strait and north-eastern and southern Australia.

W. subtorquata is an important marine fouling species in ports and harbours. It occurs on
vessel hulls, pilings and pontoons. This species can also be found attached to rocks and
seaweeds. They form substantial colonies on these surfaces, typically around the low water
mark. Watersipora subtorquata is also an abundant fouling organism and is resistant to a
range of antifouling toxins. It can therefore spread rapidly on vessel hulls and provide an area
for other species to settle onto which can adversely impact on vessel maintenance and speed,
as fouling assemblages can build up on the hull.

W. subtorquata has been present in New Zealand since at least 1982 and is now present in
most ports from Opua to Bluff (Gordon and Matawari 1992). In the Port of Lyttelton it
occurred in pile scrape samples taken from the No. 2, No. 4 and Oil Wharves, Gladstone Pier
and Cashin Quay. It also occurred in benthic grab samples taken near the No. 2, No. 4 and Oil
Wharves and Gladstone Pier (Fig. 22).
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Figure22:  Watersipora subtorquata presence (circle) and absence (cross) in Lyttelton
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Haliplan€ella lineata (Verrill, 1870)

(Synonyms: Diadumene lineata (Verrill, 1873), Haliplanella luciae (Verrill, 1898),
Diadumene luciae, Aiptasiomorpha luciae)

Image: Eldredge & Smith (2001)

Haliplanella lineata is a small (~3.5 cm diam. x 3 ¢cm height), orange-striped green anemone
that is thought to be a native of the western Pacific (Japan, China and Hong Kong). It is found
on hard substrata, on the undersides of stones or shells, on pilings or floating docks, in
intertidal pools or shallow-water protected areas such as harbors and embayments, and is
often associated with mussels or oysters. Introduced populations have been reported from
Indonesia, the Hawaiian Islands, Pacific Coast of North America, Brazil, the North Atlantic
and New Zealand (Eldredge and Smith 2001). In New Zealand, H. lineata (Diadumene
lineata) has previously been reported from Waitemata Harbour (Cranfield et al. 1998) and
was found in Motueka in 2003 during the surveillance for unwanted marine pests (Biosecurity
NZ contract ZBS2001/01). Its ecological impacts are unstudied. In the Port of Lyttelton H.
lineata occurred in pile scrape samples taken from the No. 4 Wharf (Fig 23).
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Figure23: Haliplanellalineata presence (circle) and absence (cross) in Lyttelton

Apocorophium acutum (Chevr eux, 1908)

Apocorophium acutum

Image and information: Keys to the
Northeast Atlantic and Mediterranean
amphipods.
[http://www.amphipoda.com/acutum.html]

.
After. Bousfield, 1973,
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Apocorophium acutum is a corophiid amphipod, known from the Atlantic Ocean (England,
France, North America, Brazil, South Africa), Pacific Ocean (New Zealand) and the
Mediterranean Sea. The exact native range of this species is not known, although the type
specimen of this species was described from the southern Mediterranean. Apocrophium
acutum inhabits marine sediments in estuarine mudflats and brackish water and fouling
assemblages where it builds muddy tubes. It has no known documented impacts. During the
port baseline surveys A. acutum was recorded from the ports of Lyttelton, Tauranga and
Timaru, and from Gulf Harbour and Opua marinas. In the Port of Lyttelton it occurred in pile
scrape samples taken from the No. 2, No. 4 and Oil Wharves, and Gladstone Pier (Fig. 24).
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Figure24:  Apocorophium acutum presence (circle) and absence (cross) in Lyttelton

Monocorophium acherusicum (A. Costa, 1851)

Image and information: NIMPIS (2002¢)

Monocorophium acherusicum is a flat, yellowish-brown amphipod crustacean that lives
amongst assemblages of marine invertebrates and plants or in soft-bottom habitats, and feeds
by grazing on bacteria on sediment particles or on organic matter suspended in the water
column. It is native to the northeast Atlantic, the Mediterranean and the northwest African
coast and has been introduced to Brazil, southeast Africa, India, the Japanese and China Seas,
Australia and New Zealand. It is cryptogenic in the Baltic Sea, the Caribbean and the east and
northwest coasts of the USA. Monocorophium acherusicum occurs subtidally on sediments or
where silt and detritus accumulate among fouling communities such as algae, ascidians and
bryozoans, and man-made installations eg. wharf pylons, rafts and buoys. It is a tube building
species constructing conspicuous, fragile U-shaped tubes of silk, mud and sand particles. It
can reach high abundances and can tolerate a wide range of salinities. Pilisuctorid ciliates are
parasites on this species in the Black Sea, but it is unknown whether these parasites could
transfer to native species and cause negative impacts in New Zealand. During the port
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baseline surveys, M. acheruscium was recorded from the ports of Tauranga, Gisborne,
Lyttelton, Timaru, Dunedin and the Whangarei Town Basin Marina. In the Port of Lyttelton it
occurred in pile scrape samples taken from the No. 2, No. 4 and Oil Wharves, Cashin Quay,
and Gladstone Pier (Fig. 25).
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Figure 25. Monocorophium acherusicum presence (circle) and absence (cross) in Lyttelton

Monocorophium sextonae (Crawford, 1937)
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Monocorophium sextonae is a flat-looking amphipod that is whitish grey, with two dark bars
across each segment, antennae and head. It lives amongst assemblages of marine invertebrates
and plants or in soft-bottom habitats, and feeds by grazing on bacteria on sediment particles or
on organic matter suspended in the water column. The exact native range of M. sextonae is
largely unknown, although it is cryptogenic to the north-east Atlantic and Mediterranean and
has been introduced to New Zealand and Australia. It builds mud tubes on fouling species
such as hydroids, sponges, algae and kelp holdfasts in the subtidal zone from just above low
water mark to ~50 m depth. It is tolerant of slow flowing water and large quantities of
inorganic material and fouls surfaces such as harbour pylons, rafts and buoys by building mud
tubes. It can reach high abundances on sediments or where silt and detritus accumulate among
fouling communities. M. sextonae has been present in New Zealand since at least 1921 and is
known from Lyttelton and Dunedin (Cranfield et al. 1998). In the Port of Lyttelton, it
occurred in pile scrape samples taken from Gladstone Pier and the Oil Wharf (Fig. 26).
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Figure 26: Monocorophium sextonae presence (circle) and absence (cross) in Lyttelton

Jassa datteryi (Conlan, 1990)
No image available.

Jassa datteryi is an amphipod in the family Ischyroceridae. It is a cosmopolitan species. The
type specimen was recorded from California, but it is known to be present in the Atlantic and
Pacific Oceans and the Mediterranean Sea. Its habitat requirements and impacts are unknown.
J. datteryi also occurs in southeastern Australia and New Zealand. During the baseline port
surveys it was recorded from the ports of Whangarei, Lyttelton and Timaru. In the Port of
Lyttelton, J. datteryi occurred in pile scrape samples taken from Cashin Quay (Fig. 27).
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Figure27:  Jassadlatteryi presence (circle) and absence (cross) in Lyttelton

Stenthoe sp. aff. S. gallensis (Walker, 1904)
No image available.

Senothoe gallensis is an amphipod that is thought to have a tropical worldwide distribution
(e.g. Hawaii, Florida USA) (Coles et al. 1997). Its habitat requirements and impacts are
unknown. In the Port of Lyttelton, it occurred in pile scrape samples taken from Gladstone
Pier (Fig. 28).
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Figure 28: Stenthoe sp. aff. S. gallensis presence (circle) and absence (cross) in Lyttelton

Cancer gibbosulus (de Haan, 1835)

Image: Colin McClay. Information:
Sakai (1965)

Cancer gibbosulus is a mottled, oval shaped cancer crab with a carapace width of up to 20
mm. It is native to Japan, Korea and northern China (Liaodong Peninsular) where it is usually
found on muddy sand or broken shell and sandy bottoms (Ai-Yun and Si-Liang 1991).
Cancer gibbosulus is a new record in New Zealand waters and has no known documented
impacts. During the baseline port surveys, C. gibbosulus was recorded from Wellington,
Lyttelton and Timaru. These are the first known records of its presence in New Zealand. In
the Port of Lyttelton, it occurred in pile scrape samples taken from Cashin Quay (Fig. 29).
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Figure29:  Cancer gibbosulus presence (circle) and absence (cross) in Lyttelton
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Theora lubrica (Gould, 1861)

Image and information: NIMPIS
(2002¢g)

Theora lubrica is a small bivalve with an almost transparent shell. The shell is very thin,
elongated and has fine concentric ridges. T. lubrica grows to about 15 mm in size, and is
characterised by a fine elongate rib extending obliquely across the internal surface of the
shell. Theora lubrica is native to the Japanese and China Seas. It has been introduced to the
west coast of the USA, Australia and New Zealand.

Theora lubrica typically lives in muddy sediments from the low tide mark to 50 m, however it
has been found at 100 m. In many localities, T. lubrica is an indicator species for eutrophic
and anoxic areas. T. lubrica has been present in New Zealand since at least 1971. It occurs in
estuaries of the north-east coast of the North Island, including the Bay of Islands, Whangarei
Harbour, Waitemata Harbour, Wellington and Pelorus Sound. During the port baseline
surveys, it was recovered from Opua, Whangarei port and marina, Gulf Harbour marina,
Auckland, Gisborne, Napier, Taranaki, Wellington, Nelson, and Lyttelton. In the survey of
the Port of Lyttelton, it occurred in benthic sled samples taken near the No. 2 Wharf (Fig. 30),
but it is known to be abundant throughout muddy sediments in the harbour.
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Figure30:  Theoralubrica presence (circle) and absence (cross) in Lyttelton
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Undaria pinnatifida (Harvey Suringer, 1873)

Image and information: NIMPIS (20021);
Fletcher and Farrell (1999)

Undaria pinnatifida is a brown seaweed that can reach an overall length of 1-3 metres. It is an
annual species with two separate life stages; it has a large, “macroscopic” stage, usually
present through the late winter to early summer months, and small, “microscopic” stage,
present during the colder months. The macroscopic stage is golden-brown in colour, with a
lighter coloured stipe with leaf-like extensions at the beginning of the blade and develops a
distinctive convoluted structure called the “sporophyll” at the base during the reproductive
season. It is this sporophyll that makes Undaria easily distinguishable from native New
Zealand kelp species such as Ecklonia radiata. It is native to the Japan Sea and the northwest
Pacific coasts of Japan and Korea and has been introduced to the Mediterranean and Atlantic
coasts of France, Spain and Italy, the south coast of England, and parts of the coastline of
Tasmania and Victoria (Australia), southern California and Argentina. It is cryptogenic on the
coast of China.

Undaria pinnatifida is an opportunistic alga that has the ability to rapidly colonise disturbed
or new surfaces. It grows from the intertidal zone down to the subtidal zone to a depth of 15-
20 metres, particularly in sheltered reef areas subject to oceanic influence. It does not tend to
become established successfully in areas with high wave action, exposure and abundant local
vegetation. Undaria pinnatifida is highly invasive, grows rapidly and has the potential to
overgrow and exclude native algal species. The effects on the marine communities it invades
are not yet well understood, although its presence may alter the food resources of herbivores
that would normally consume native species. In areas of Tasmania (Australia) it has become
very common, growing in large numbers in areas where sea urchins have depleted stocks of
native algae. It can also become a problem for marine farms by increasing labour costs due to
fouling problems. U. pinnatifida is known to occur in a range of ports and marinas throughout
eastern New Zealand, from Gisborne to Stewart Island. In the Port of Lyttelton, U. pinnatifida
was observed by divers and occurred in pile scrape samples from the No. 2, No. 4 and Oil
Wharves, at Gladstone Pier and Cashin Quay. Drift sporophytes were also recovered in
benthic sled samples taken near the No. 4 Wharf (Fig. 31).

Port of Lyttelton . (@
. R GSVLN
.:—\ & S/

\\ @
/ Vg/-f--f-““"
_— v} 125 250 50 ,000

——

750 1

Meters

Figure31l: Undaria pinnatifida presence (circle) and absence (cross) in Lyttelton
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Griffithsia crassiuscula (C.Agar dh 1824)

Image and information: Adams
(1994)

R

L

Griffithsia crassiuscula is a small filamentous red alga. Plants are up to 10 cm high,
dichotomously branched, with holdfasts of copious rhizoids. This species is bright rosy red to
pink and of a turgid texture. Its native origin is thought to be southern Australia. Griffithsia
crassiuscula is found subtidally and is mainly epiphytic on other algae and shells, but can also
be found on rocks and pebbles. It has no known impacts. During the port baseline surveys, G.
crassicuscula was recorded from Taranaki, Wellington, Picton, Lyttelton, Timaru and Bluff.
In the Port of Lyttelton, it occurred in pile scrape samples taken from Gladstone Pier and the
No. 4 Wharf, in benthic sled samples taken near the No. 4 Wharf and in benthic grab samples
taken near the Gladstone Pier (Fig. 32).
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Figure32:  Griffithsia crassiucula presence (circle) and absence (cross) in Lyttelton

Polysiphonia brodiei (Dillwyn Sprengel, 1827)

Image and information: NIMPIS (2002h)

Polysiphonia brodiel is a dark reddish brown alga, typically 4-12 cm high, but occasionally
growing to 40 cm. It has many soft branches arising from one or several main stems that grow
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from a holdfast. Polysiphonia brodiei is native to the Mediterranean and north-eastern
Atlantic down to the equatorial coast of west Africa. It is introduced in New Zealand,
southern Australia, the northeast and northwest coasts of the USA, and cryptogenic in Japan
and Korea. Polysiphonia brodiei is found in the subtidal zone just below low tide level where
it colonises wooden structures, floating structures including ropes, buoys and vessels, and
other fouling species, such as mussels. Polysiphonia brodiei seems to prefer moderately
exposed localities. In Australia, New Zealand and California, specimens have been collected
mostly from port environments where the species is frequently found fouling the hulls of slow
moving vessels, such as barges. It also occurs as nuisance fouling on ropes, buoys and other
harbour structures such as pylons and boat ramps. Within New Zealand, P. brodiei is known
from Wellington, Lyttelton, Timaru, Stewart Island and George Sound (Cranfield et al. 1998).
During the baseline port surveys, it was recorded from Lyttelton, Dunedin and Bluff. In the
Port of Lyttelton, P. brodiaei occurred in pile scrape samples taken from Gladstone Pier (Fig.
33).

Port of Lyttelton __ @ __

g T

\,\ ; .H
|
] |
%/ _—
-
_— 0 125 250 500 750

1,000
Meters

Figure33:  Polysiphonia brodiei presence (circle) and absence (cross) in Lyttelton

Polysiphonia subtilissima (M ontagne 1840)

Image: http://www.omp.gso.uri.edu/
Information: Adams (1994)

Polysiphonia subtilissima is a red alga with delicate, tufted structures up to 4 cm high with
slender and much-divided stems and a holdfast of prostrate branches. It is pink to pale
crimson and has a soft and flaccid texture. Polysiphonia subtilissima usually occurs as an
epiphyte subtidally in sheltered, warm and muddy bays. The native distribution of this species
includes tropical and subtropical eastern USA, the Hawaiian Islands, and parts of Australia
including South Australia, Victoria, New South Wales and Tasmania (Adams 1994). Its
impacts are unknown. During the port baseline surveys, P. subtilissima was recorded from the
ports of Lyttelton, Timaru and Dunedin. In Lyttelton it occurred in pile scrape samples taken
from the No. 4 Wharf (Fig. 34).
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Figure34:  Polysiphonia subtilissima presence (circle) and absence (cross) in Lyttelton

Image and information: NIMPIS (2002;)

Ciona intestinalis is a solitary ascidian, commonly found in dense aggregations on rocks,
algal holdfasts, seagrass, shells and artificial structures such as pylons, buoys and ships hulls.
It usually hangs vertically upside-down in the water column, attached to hard surfaces. It is
cylindrical, and 100-150 mm in length with distinctive inhalant and exhalant apertures
(siphons) having yellow margins and orange/red spots. The body wall is generally soft and
translucent with the internal organs visible. They can also be hard and leathery due to heavy
fouling. Short projections (villi) at its base anchor the animal to the substratum.

The type specimen of C. intestinalis was described from Europe by Linnaeus 1767. It is
thought to have been introduced to Chile and Peru, the northern west coast of the USA,
equatorial West Africa and South Africa, Australia and New Zealand. Ciona intestinalis is
considered cryptogenic to Alaska, the east coast of the USA and Canada, Greenland, Iceland,
Japan, China and south east Asia. It is often found in enclosed and semi-protected marine
embayments and estuaries and although it occurs in the low intertidal and shallow subtidal
zones, C. intestinalis clearly decreases in abundance with depth. Australian populations
appear to be in decline, disappearing from port areas where the species had previously
dominated in the 1950s-1960s and the same phenomenon has been observed in New England,
USA. Its high filtration rates and large numbers can reduce water turbidity and food
availability in shallow waters and it can out-compete native species for food and space. Since
it appeared in southern California in 1917, native species of ascidians previously found in the
harbours have disappeared or have become much rarer. It is known to be a nuisance fouling
species in aquaculture facilities such as mussel rope culture, oyster farms and suspended
scallop ropes in Nova Scotia and other parts of North America, the Mediterranean, South
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Africa, Korea and Chile, and recently in the Marlborough Sounds, New Zealand. During the
port baseline surveys it was recorded from the ports of Napier, Nelson, Lyttelton, and Timaru.
In the Port of Lyttelton, it occurred in pile scrape samples taken from Gladstone Pier and the
No. 2, No. 4 and Oil Wharves. It was also present in benthic sled samples taken near the No. 2
and Oil Wharves (Fig. 35).
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Figure35:  Cionaintestinalis presence (circle) and absence (cross) in Lyttelton

Cnemidocarpa sp. (Kott, 1952)
No image available.

This ascidian is in the family Styelidae. It appears to be a new species that is closely related to
C. nisiotus, but varies from this species in gonad structure, the number of branchial tentacles
and shape of rectal opening. It is not similar to any species described in Australia, Japan or
South Africa. Its native distribution, habitat preferences and impacts are unknown. Specimens
matching this description were also recovered from Gulf Harbour marina, Auckland,
Tauranga, Gisborne, Taranaki, Picton, Lyttelton and Timaru during the port baseline surveys.
In the Port of Lyttelton, it occurred in pile scrape samples taken from Cashin Quay and the
No. 2 and Oil Wharves (Fig. 36).

Port of Lyttelton . ‘@’

/\ %/ — _9__-——
_
— 0 125 250 500 750 1,000

Meters

_—

Figure36: Cnemidocarpa sp. presence (circle) and absence (cross) in Lyttelton
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SPECIESINDETERMINATA

Fifty-four organisms from the Port of Lyttelton were classified as species indeterminata. If
each of these organisms is considered a species of unresolved identity, then together they
represent 22.0 % of all species collected from this survey (Fig 15). Species indeterminata
from the Port of Lyttelton included 17 Annelida, two Bryozoa, seven Cnidaria, 16 Crustacea,
ten Phycophyta, one Platyhelminth and one Urochordata species (Table 9).

NOTIFIABLE AND UNWANTED SPECIES

Of the non-indigenous species identified from the Port of Lyttelton, only the Asian seaweed,
Undaria pinnatifida, is currently listed as an unwanted species on either the New Zealand
register of unwanted organisms (Table 5a) or the ABWMAC Australian list of pest species
(Table 5b).

PREVIOUSLY UNDESCRIBED SPECIESIN NEW ZEALAND

Fourteen species from the Port of Lyttelton were previously undescribed from New Zealand
waters. These species are classified either as Category 2 cryptogenic species in Table 7, or are
marked as new records in the non-indigenous species list (Table 8). Previously undescribed
cryptogenic species included seven amphipod crustaceans and five species of sponges (Table
7). These species do not match existing taxonomic descriptions and may be new to science.
Two non-indigenous species in the Port of Lyttelton had not previously been recorded from
New Zealand waters. These were the crab Cancer gibbosulus (see section 3.3.13 above) and
the ascidian Cnemidocarpa sp. (see section 3.3.20 above).

CYST-FORMING SPECIES

Cysts of four species of dinoflagellate were collected during this survey; they are indicated as
members of the Pyrrophycophyta in Table 6. No cryptogenic, non-indigenous or potentially
harmful dinoflagellate species were collected from this port.

POSSIBLE VECTORS FOR THE INTRODUCTION OF NON-INDIGENOUS
SPECIESTO THE PORT

The non-indigenous species located in the Port are thought to have arrived in New Zealand
via international shipping. Table 8 indicates the possible vectors for the introduction of each
NIS into the Port. Likely vectors of introduction are largely derived from Cranfield et al
(1998) and indicate that approximately 80 % probably were introduced to New Zealand
waters via hull fouling, 5% by ballast water discharge and 15 % could have arrived via either
mechanism.

COMPARISON WITH OTHER PORTS

Sixteen locations (13 ports and three marinas) were surveyed during the summers of
2001/2002 and 2002/2003 (Fig. 1). The total number of species identified in these surveys
varied from 332 in the Port of Wellington to 56 in Whangarei Town Basin Marina (Fig. 35a).
Native organisms represented over 60 % of the species diversity sampled in each surveyed
location, with a minimum contribution of 61.0 % in Lyttelton, and a maximum of 68.4 % in
Picton (Fig. 35b). Species indeterminata organisms represented between 13.4 % and 25.3 %
of the sampled diversity in each location. Non-indigenous and category 1 and 2 cryptogenic
species were present in each port and marina, although their relative contributions differed
between locations (Fig. 35b). Lyttelton’s 20 NIS was the highest diversity of non-indigenous
species recorded from any of the locations surveyed. Non-indigenous species represented
between 3.7 % of all identified species in Bluff and 16.1 % in Whangarei Marina. NIS
comprised 8.1 % of the total sampled diversity in Lyttelton (Fig. 35b), ranking it fifth highest
in percentage composition of NIS from the sixteen locations surveyed.
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The number of species recorded in each location reflects sampling effort (Table 3¢) and local
patterns of marine biodiversity within the ports and marinas. Sampling effort alone (expressed
as the total number of registered samples in each port), accounted for significant proportions
of variation in the numbers of native (linear regression; F; 14 = 33.14, P< 0.001, R?= 0.703),
Cryptogenic 1 (Fi 14 = 5.94, P = 0.029, R* = 0.298) and Cryptogenic 2 (Fi 14 = 7.37, P =
0.017, R? = 0.345) species recorded in the different locations. However differing sampling
effort between locations did not explain differences in the numbers of NIS found there (F; 14 =
0.77, P =0.394, R* = 0.052). Relative to the other ports and marinas surveyed, Lyttelton had a
large number of NIS, and moderate diversity of native, Cryptogenic 1 and Cryptogenic 2
species (Fig 36a, c, d). Largest numbers of NIS were reported from the ports of Lyttelton and
Whangarei, but significantly more Cryptogenic 1 species were recorded in Whangarei port
than in other surveyed locations (Fig 36¢, Studentised residual = 3.87).

Assessment of therisk of new introductionsto the port

Many NIS introduced to New Zealand ports, through hull fouling, ships’ sea chests, or ballast
water discharge, do not survive to establish self-sustaining local populations. Those that do,
often come from coastlines that have similar marine environments to New Zealand. For
example, approximately 80% of the marine NIS known to be present within New Zealand are
native to temperate coastlines of Europe, the North West Pacific, and southern Australia
(Cranfield et al. 1998).

Commercial shipping arriving in the port of Lyttelton from overseas comes predominantly
from temperate regions of the North West Pacific (40%; in particular Japan, Korea and China)
and southern Australia (29%); environments which are broadly compatible with those in
Lyttelton Harbour. In addition, relative to other ports in New Zealand, Lyttelton has a high
trade volume of bulk cargoes, including exports of coal, wool, dairy products and timber, and
imports of minerals and mineral fuels (Statistics NZ 2004). This is reflected in the relatively
high volume of ballast that is discharged in Lyttelton Harbour. According to Inglis (2001),
Lyttelton received the second highest (after Port Taranaki) volume of reported ballast
discharge (354,670 m®) of New Zealand ports, which came predominantly from Japan (44%),
Australia (13%), Taiwan (10%) and South Korea (7%). Shipping from these regions presents
an on-going risk of introduction of new NIS to Lyttelton Harbour.

Assessment of translocation risk for introduced species found in
the port

As a major hub port, Lyttelton is connected directly to the ports of Wellington, Tauranga,
Onehunga, Timaru, and Dunedin by regular coastal shipping and, indirectly, to most other
domestic ports throughout mainland New Zealand (Dodgshun et al. 2004). Although many of
the non-indigenous species found in the Lyttelton survey have been recorded previously in
New Zealand, there were two notable exceptions. The ascidian Cnemidocarpa sp. was first
described from New Zealand waters during these port surveys, and was found to be present in
Auckland, Gisborne, Gulf Harbour Marina, Nelson, Picton, Tauranga, Taranaki, Timaru and
Wellington. Little is currently known about this species, however it appears to now be widely
spread through New Zealand’s shipping ports where it may be competing with native fauna
for space in fouling assemblages. The Asian crab, Cancer gibbosulus was also unknown from
New Zealand waters prior to the surveys, but has now been discovered in Wellington, and
Timaru ports in addition to the record from Lyttelton port. There is no information on the
risks posed by this species to New Zealand’s native ecosystems and species. New Zealand has
an indigenous (but much larger) species of cancer crab, Cancer novaezelandiae, which is
common in Lyttelton Harbour and throughout southern New Zealand.
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The highly invasive alga, Undaria pinnatifida, has been present in Lyttelton since 1991. It has
been spread through shipping and other vectors to 11 of the 16 ports and marinas surveyed
during the baseline surveys (the exceptions being Opua, Whangarei port and marina, Gulf
Harbour marina and Tauranga Port), although a control programme in Bluff Harbour has
subsequently removed populations established there. Nevertheless, vessels departing from
Lyttelton after having spent time at berth within the port may pose a significant risk of
spreading this species to ports within New Zealand that remain uninfested. The risk of
translocation of U. pinnatifida and other fouling species is highest for slow-moving vessels,
such as yachts and barges, and vessels that have long residence times in port. In Lyttelton,
coal barges, recreational craft, and seasonal fishing vessels that are laid up for significant
periods of time pose a particular risk for the spread of these species.

Lyttelton has also had a long history as a staging post for vessels visiting subantartic and
Antarctic coastlines. It is a major point of departure for fishing vessels, cruise liners and
expedition vessels heading for these regions. Recent studies have shown that vessels
travelling to the southern ocean do transport NIS as hull fouling and ballast (Lewis et al.
2004), although there is limited information about their ability to establish there. Given the
presence of relatively large numbers of NIS and cryptogenic species (in comparison to other
New Zealand ports) from cool-termperate origins in Lyttelton and the port’s shipping
connection to Antarctica, it presents a high risk of translocation of NIS to these sensitive
environments.

M anagement of existing non-indigenous speciesin the port

Most of the NIS detected in this survey, with the exception of the crab Cancer gibbosulus,
appear to be well established in the port. It is unclear whether a viable population of C.
gibbosulus has established in Lyttelton, since only one specimen was found during the survey.
Similarly, relatively few specimens of this species were recorded in the other ports in which it
was found (Wellington, n = 1; Timaru, n = 3). Further surveys, targeting this species, are
necessary to determine the true extent of its population in each port.

For most marine NIS eradication by physical removal or chemical treatment is not yet a cost-
effective option. Many of the species recorded in Lyttelton are widespread and local
population controls are unlikely to be effective. Management should be directed toward
preventing spread of species established in Lyttelton Harbour to locations where they do not
presently occur. This may be particularly relevant to species found only in the Port of
Lyttelton such as the cnidarian Haliplanella lineata and the amphipods Monocorophium
sextonae and Senothoe sp. aff. S. gallensis, which were not detected in any other port or
marina surveyed nationwide. Such management will require better understanding of the
frequency of movements by vessels of different types from Lyttelton to other domestic and
international locations and improved procedures for hull maintenance and domestic ballast
transfer by vessels leaving this port.

Prevention of new introductions

Interception of unwanted species transported by shipping is best achieved offshore, through
control and treatment of ships destined for Lyttelton from high-risk locations elsewhere in
New Zealand or overseas. Under the Biosecurity Act 1993, the New Zealand Government has
developed an Import Health Standard for ballast water that requires large ships to exchange
foreign coastal ballast water with oceanic water prior to entering New Zealand, unless
exempted on safety grounds. This procedure (“ballast exchange”) does not remove all risk,
but does reduce the abundance and diversity of coastal species that may be discharged with
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ballast. Ballast exchange requirements do not currently apply to ballast water that is uptaken
domestically. Globally, shipping nations are moving toward implementing the International
Convention for the Control and Management of Ships Ballast Water & Sediments that was
recently adopted by the International Maritime Organisation (IMO). By 2016 all merchant
vessels will be required to meet discharge standards for ballast water that are stipulated within
the agreement.

Options are currently lacking, however, for effective in-situ treatment of biofouling and sea-
chests. Biosecurity New Zealand has recently embarked on a national survey of hull fouling
on vessels entering New Zealand from overseas. The study will characterise risks from this
pathway (including high risk source regions and vessel types) and identify predictors of risk
that may be used to manage problem vessels. Shipping companies and vessel owners can
reduce the risk of transporting NIS in hull fouling or sea chests through regular maintenance
and antifouling of their vessels.

Overseas studies have suggested that changes in trade routes can herald an influx of new NIS
from regions that have not traditionally had major shipping links with the country or port
(Carlton 1987). The growing number of baseline port surveys internationally and an
associated increase in published literature on marine NIS means that information is becoming
available that will allow more robust risk assessments to be carried out for new shipping
routes. We recommend that port companies consider undertaking such assessments for their
ports when new import or export markets are forecast to develop. The assessment would
allow potential problem species to be identified and appropriate management and monitoring
requirements to be put in place.

Conclusions and recommendations

The national biological baseline surveys have significantly increased our understanding of the
identity, prevalence and distribution of introduced species in New Zealand’s shipping ports.
They represent a first step towards a comprehensive assessment of the risks posed to native
coastal marine ecosystems from non-indigenous marine species. Although measures are being
taken by the New Zealand government to reduce the rate of new incursions, foreign species
are likely to continue being introduced to New Zealand waters by shipping, especially
considering the lack of management options for hull fouling introductions. There is a need for
continued monitoring of marine NIS in port environments to allow for (1) early detection and
control of harmful or potentially harmful non-indigenous species, (2) to provide on-going
evaluation of the efficacy of management activities, and (3) to allow trading partners to be
notified of species that may be potentially harmful. Baseline inventories, like this one,
facilitate the second and third of these two purposes. They become outdated when new
introductions occur and, therefore, should be repeated on a regular basis to ensure they remain
current. Hewitt and Martin (2001) recommend an interval of three to five years between
repeat surveys.

The predominance of hull fouling as a likely introduction vector for NIS encountered in the
Port of Lyttelton (probably responsible for 80% of the NIS introductions) is consistent with
previous findings from a range of overseas locations. For instance, Hewitt et al (1999)
attributed the introduction of 77 % of the 99 NIS encountered in Port Phillip Bay (Australia)
to hull fouling, and only 20 % to ballast water. Similarly, 61 % of the 348 marine and
brackish water NIS established in the Hawaiian Islands are thought to have arrived on ships’
hulls, but only 5 % in ballast water (Eldredge and Carlton 2002). However, ballast water is
thought to be responsible for the introduction of 30 % of the 212 marine NIS established in
San Fransisco Bay (USA), compared to 34 % for hull fouling (Cohen and Carlton 1995). The
high percentages of NIS thought to have been introduced by hull fouling in Australasia may
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reflect the fact that hull fouling has a far longer history (~200 years) as an introduction vector
than ballast water (~40 years). However, the fact that some of New Zealand and Australia’s
most recent marine NIS introductions (e.g. Undaria pinnatifida, Codium fragile sp.
tomentosoides) have been facilitated by hull fouling suggests that it has remained an
important transport mechanism (Cranfield et al 1998; Hewitt et al 1999).

Non-indigenous marine species can have a range of adverse impacts through interactions with
native organisms. For instance, NIS can cause ecological impacts through competition,
predator-prey interactions, hybridisation, parasitism or toxicity and can modify the physical
environment through altering habitat structure (Ruiz et al 1999; Ricciardi 2001). Assessing
the impact of a NIS in a given location ideally requires information on a range of factors,
including the mechanism of their impact and their local abundance and distribution (Parker et
al 1999). To predict or quantify NIS impacts over larger areas or longer time scales requires
additional information on the species’ seasonality, population size and mechanisms of
dispersal (Mack et al 2000). Further studies may be warranted to establish the abundance and
potential impacts of the non-indigenous species encountered in this port to determine if
management actions are necessary or possible.

Acknowledgements

We thank the Port of Lyttelton for access to its facilities and assistance during the survey, and
Neil McLennan for port information. We also thank the following people for field assistance
with the diving, boat, trapping and sorting of organisms during this survey program: Aleki
Taumoepeau, Anna Bradley, Anthony Dugdale, Corina Kemp, Crispin Middleton, Evan
Skipworth, Gavin Newmarch, Geoff Holland, Graeme MacKay, lan Maze, Jeff Forman, John
Hunt, Kate Neill, Marty Flanagan, Matt Smith, Mike Page, Neil Blair, Niki Davey, Peter
Marriott, Phil James, Rob Stewart, Rob Tasker, Scott Stephens, Sean Handley, Stephen
Brown, Todd Williston, Tony Dugdale and Walter Hillman. Many thanks to Don Morrisey for
reviewing drafts of this report.

We also extend our thanks to the numerous taxonomists involved in this programme,
including: Bruce Marshall, Clive Roberts, Colin McLay, David Staples, Dennis Gordon, Don
McKnight, Fukuuoka Kouki, Geoff Read, Hoe Chang, Jan Watson, Lesley Newman, Michelle
Kelly, Mike Page, Niel Bruce, Niki Davey, Patricia Kott, Sean Handley and Wendy Nelson.

References

Adams, N. (1994) Seaweeds of New Zealand: an illustrated guide. Canterbury University
Press, Christchurch, p 360

Ai-Yun, D.; Si-Liang, Y. (1991). Crabs of the China Seas. Springer Verlag, Berlin. 682 pp.

AMOG Consulting (2002). Hull fouling as a vector for the translocation of marine organisms.
Phase I: Hull fouling research. Ballast Water Research Series, Report No. 14., Department
of Agriculture, Fisheries and Forestry Australia, Canberra.

Andrews D, Whayman G, Edgar G (1996) Assessment of optimal trapping techniques to
control densities of the northern Pacific seastars on marine farm leases. Report No. FRDC
95/066

Campbell, M. (2004). Analysis of vessel entries into New Zealand between 1998 and 2003.
Unpublished report, Ministry of Fisheries, Wellington.

Carlton, J.T. (1985). Transoceanic and inter-oceanic dispersal of coastal marine organisms:
the biology of ballast water. Oceanography and Marine Biology Annual Reviews 23: 313-
371.

Carlton, J.T. (1987). Patterns of transoceanic marine biological invasions in the Pacific
Ocean. Bulletin of Marine Science 41: 452-465.

Biosecurity New Zealand Port of Lyttelton: baseline survey for non-indigenous marine species o 43



Carlton, J.T. (1992). Blue immigrants: the marine biology of maritime history. The Log of
Mystic Seaport Museum 44: 31-36.

Carlton, J.T (1996) Biological invasions and cryptogenic species. Ecology 77:1653-1655.

Carlton, J.T. (1999). The scale and ecological consequences of biological invasions in the
world's oceans. Pp. 195-212. In: Invasive species and biodiversity management. Sandlund,
T.; Schei, P.J.; Viken, A. (Eds.). Kluwer Academic, Dordrecht.

Carlton, J.T.; Geller, J. (1993). Ecological roulette: The global transport of non-indigenous
marine organisms. Science 261: 78-82.

Chapman, J.W.; Carlton, J.T. (1991). A test of criteria for introduced species: the global
invasion by the isopod Synidotea laevidorsalis (Miers, 1881). Journal of Crustacean
Biology 11: 386-400.

Chapman, J.W.; Carlton, J.T. (1994). Predicted discoveries of the introduced isopod
Synidotea laevidorsalis (Miers, 1881). Journal of Crustacean Biology 14: 700-714.

Cohen, A.N.; Carlton, J.T. (1995). Non-indigenous Aquatic Species in a United States
Estuary: A Case Study of the Biological Invasions of the San Francisco Bay and Delta.

Coles S, DeFelice R, Eldredge L, Carlton J, Pyle R, Suzumoto A (1997) Biodiversity of
marine communities in Pearl Harbour, Oahu, Hawaii with observations on introduced
exotic species. Bishop Museum Technical Report No. 10, Hawaii, USA.

Coutts, A.; Moore, K.; Hewitt, C. (2003). Ships' sea chests: an overlooked transfer
mechanisms for non-indigenous marine species? Marine Pollution Bulletin 46: 1504-1515.

Cranfield, H.; Gordon, D.; Willan, R.; Marshall, B.; Battershill, C.; Francis, M.; Glasby, G.;
Read, G. (1998). Adventive marine species in New Zealand. NIWA Wellington Technical
Report No. 34.

Dodgshun, T.; Taylor, M.; Forrest, B. (2004). Human-mediated pathways of spread for non-
indigenous marine species in New Zealand. Cawthron Report 700, prepared for the
Department of Conservation. Cawthron Institute, Nelson. 39 pp.

Dyrynda, P.E.J.; Fairall, V.R.; d'Hondt, J.L.; Occhipinti Ambrogi, A. (2000). The distribution,
origins and taxonomy of Tricellaria inopinata d'Hondt and Occhipinti Ambrogi, 1985, an
invasive bryozoan new to the Atlantic. Journal of Natural History 34: 1993-2006

Eldredge, L.; Carlton, J.T. (2002). Hawaiian marine bioinvasions: a preliminary assessment.
Pacific Science 56: 211-212.

Eldredge, L.; Smith, C.M. (Ed’s) (2001). Guidebook of Introduced Marine Species of Hawaii.
Bishop Museum Technical Report 21. 70 pp.

Fenwick, G. (2003). Port of Lyttelton ecological monitoring: May 2003. Prepared for
Environment Canterbury. National Institute of Water and Atmospheric Research Ltd,
Christchurch, 26 pp

Ferrell, D.; Avery, R.; Blount, C.; Hayes, L.; Pratt, R. (1994). The utility of small, baited traps
for surveys of snapper (Pagrus auratus) and other demersal fishes. NSW Fisheries
Research Institute Report. NSW Fisheries Research Institute, Cronulla, NSW, Australia.

Fletcher, R.L.; Farrell, P. (1999). Introduced brown algae in the North East Atlantic, with
particular respect to Undaria pinnatifida (Harvey) Suringar. Helgolander
Meer esuntersuchungen 52: 259-275

Gordon, D.; Matawari, S. (1992). Atlas of marine fouling bryozoa of New Zealand Ports and
Harbours. Miscellaneous Publications of the New Zealand Oceanographic Institute. New
Zealand Oceanographic Institute. 52 p.

Grosholz, E. (2002) Ecological and evolutionary consequences of coastal invasions. Trendsin
Ecology and Evolution 17:22-27.

Gust, N.; Inglis, G.; Hayden, B. (2001). Design of baseline surveys for exotic marine
organisms. Final research report for MFISH project ZBS2000/04. National Institute of
Water and Atmospheric Research, Christchurch.

44 e Port of Lyttelton: baseline survey for non-indigenous marine species Biosecurity New Zealand



Handley, S.; Fenwick, G.; Alcock, N. (2000). Port of Lyttelton Biological Survey, February
2000. Prepared for Environment Canterbury. National Institute of Water and Atmospheric
Research Ltd, Nelson

Hewitt, C.; Campbell, M.; Thresher, R.; Martin, R. (1999). Marine biological invasions of
Port Phillip Bay, Victoria. Report No. 20, Centre for Research on Introduced Marine Pests,
Hobart.

Hewitt C., Martin R. (1996) Port surveys for introduced marine species - background
considerations and sampling protocols. CRIMP technical report no 4. CSIRO Division of
Fisheries, Hobart.

Hewitt, C.; Martin, R. (2001). Revised protocols for baseline surveys for introduced marine
species- survey design, sampling protocols and specimen handling. Report No. 22, Centre
for Research on Introduced Marine Pests, Hobart.

Inglis,G. (2001). Criteria for selecting New Zealand ports and other points of entry that have a
high risk of invasion by new exotic marine organisms. Final research report for Ministry of
Fisheries research project ZBS2000/01A, objectives 1 & 2. NIWA, Wellington. 27pgs.

Knight, G.S. (1974). Benthic community structure in Lyttelton Harbour. New Zealand
Journal of Marine and Freshwater Research 8: 291-306

Knox, G.A. (1983). The ecological impact of proposed reclamation in inner Lyttelton
Harbour. Estuarine Research Unit, Department of Zoology, University of Canterbury,
Christchurch

Knox, G.A. (1993). The benthic and intertidal ecology of the area in the vicinity of the
Lyttelton sewage outfall. In: Lyttelton sewage treatment and disposal Information to
support resource consent applications by Banks Penninsula District Council, Vol 2 -
Appendices. Royds Garden Ltd, Christchurch

Leppikoski, E.; Gollasch, S.; Gruszka, P.; Ojaveer, H.; Olenin, S.; Panov, V. (2002). The
Baltic - a sea of invaders. Canadian Journal of Fisheries and Aquatic Sciences 59: 1175-
1188.

Lewis, P.N.; Riddle, M.J.; Hewitt, C.L. 2004. Management of exogenous threats to Antarctica
and the sub-Antarctic Islands: balancing risks from TBT and non-indigenous marine
organisms. Marine Pollution Bulletin 49: 999-1005

Long, E.; Macdonald, D.; Smith, S.; Calder, F. (1995). Incidence of adverse biological effects
within ranges of chemical concentrations in marine and estuarine sediments.
Environmental Management 19: 81-97

Mack, R.; Simberloff, D.; Lonsdale, W.; Evans, H.; Clout, M.; Bazzaz, F. (2000). Biotic
invasions: causes, epidemiology, global consequences and control. Ecological Applications
10: 689-710.

Matsuoka, K.; Fukuyo, Y. (2000). Technical guide for modern dinoflagellate cyst study.
Report prepared for the WESTPAC-HAB Project. WASTPAC-HAB/WESTPAC/IOC
<http://dinos.anesc.u-tokyo.ac.jp/technical guide/main.pdf> 77p.

NIMPIS (2002a) Bugula flabellata species summary. National Introduced Marine Pest
Information System. Hewitt, C.L.; Martin, R.B.; Sliwa, C.; McEnnulty, F.R.; Murphy,
N.E.; Jones, T.; Cooper, S. (Eds.:). Web publication http://crimp.marine.csiro.au/nimpis

NIMPIS (2002b) Bugula neritina species summary. National Introduced Marine Pest
Information System. Hewitt, C.L.; Martin, R.B.; Sliwa, C.; McEnnulty, F.R.; Murphy,
N.E.; Jones, T.; Cooper, S. (Eds.:). Web publication http://crimp.marine.csiro.au/nimpis

NIMPIS (2002¢). Cryptosula pallasiana species summary. National Introduced Marine Pest
Information System. Hewitt, C.L.; Martin, R.B.; Sliwa, C.; McEnnulty, F.R.; Murphy,
N.E.; Jones, T.; Cooper, S. (Eds:.). Web publication http://crimp.marine.csiro.au/nimpis
Date of access: 3/25/2004

NIMPIS (2002d) Tricellaria inopinata species summary. National Introduced Marine Pest
Information System. Hewitt, C.L.; Martin, R.B.; Sliwa, C.; McEnnulty, F.R.; Murphy,

Biosecurity New Zealand Port of Lyttelton: baseline survey for non-indigenous marine species ® 45


http://dinos.anesc.u-tokyo.ac.jp/technical_guide/main.pdf
http://crimp.marine.csiro.au/nimpis
http://crimp.marine.csiro.au/nimpis
http://crimp.marine.csiro.au/nimpis

N.E.; Jones, T.; Cooper, S. (Eds:.). Web publication http://crimp.marine.csiro.au/nimpis,
Date of access: 3/25/2004

NIMPIS (2002¢e) Monocorophium acherusicum species summary. National Introduced Marine
Pest Information System. Hewitt, C.L.; Martin, R.B.; Sliwa, C.; McEnnulty, F.R.; Murphy,
N.E.; Jones, T.; Cooper, S. (Eds:.). Web publication http://crimp.marine.csiro.au/nimpis,
Date of access: 3/25/2004

NIMPIS (2002f) Monocorophium sextonae species summary. National Introduced Marine
Pest Information System. Hewitt, C.L.; Martin, R.B.; Sliwa, C.; McEnnulty, F.R.; Murphy,
N.E.; Jones, T.; Cooper, S. (Eds:.). Web publication http://crimp.marine.csiro.au/nimpis
Date of access: 3/25/2004

NIMPIS (2002g) Theora lubrica species summary. National Introduced Marine Pest
Information System. Hewitt, C.L.; Martin, R.B.; Sliwa, C.; McEnnulty, F.R.; Murphy,
N.E.; Jones, T.; Cooper, S. (Eds:.). Web publication http://crimp.marine.csiro.au/nimpis,
Date of access: 3/24/2004

NIMPIS (2002h) Polysiphonia brodiei species summary. National Introduced Marine Pest
Information System. Hewitt, C.L.; Martin, R.B.; Sliwa, C.; McEnnulty, F.R.; Murphy,
N.E.; Jones, T.; Cooper, S. (Eds:.). Web publication http://crimp.marine.csiro.au/nimpis>,
Date of access: 3/24/2004

NIMPIS (2002i) Undaria pinnatifida species summary. National Introduced Marine Pest
Information System. Hewitt, C.L.; Martin, R.B.; Sliwa, C.; McEnnulty, F.R.; Murphy,
NL.E.; Jones, T.; Cooper, S. (Eds:.). Web publication http://crimp.marine.csiro.au/nimpis>,
Date of access: 3/25/2004

NIMPIS (2002j) Ciona intestinalis species summary. National Introduced Marine Pest
Information System. Hewitt, C.L.; Martin, R.B.; Sliwa, C.; McEnnulty, F.R.; Murphy,
N.E.; Jones, T.; Cooper, S. (Eds:.). Web publication http://crimp.marine.csiro.au/nimpis>,
Date of access: 3/25/2004

Occhipinti Ambrogi, A. (2000). Biotic Invasions in a Mediterranean Lagoon. Biological
Invasions 2: 165-176

Parker, 1.; Simberloff, D.; Lonsdale, W.; Goodell, K.; Wonham, M.; Kareiva, P.; Williamson,
M.; Holle, B.V.; Moyle, P.; Byers, J.; Goldwasser, L. (1999). Impact: Toward a
Framework for Understanding the Ecological Effects of Invaders. Biological Invasions 1:
3-19.

Ricciardi A (2001) Facilitative interactions among aquatic invaders: is an "invasional
meltdown" occurring in the Great Lakes? Canadian Journal of Fisheries and Aquatic
Sciences 58: 2513-2525.

Rice, G. (2004). Lyttleton port and town: an illustrated history. Canterbury University Press,
Christchurch, New Zealand. 164pp.

Royds Garden Ltd. (1992). Lyttelton and Diamond Harbour sewage discharges: Assessment
of effects on the environment. Prepared for Banks Peninsula District Council. Royds
Garden Ltd, Christchurch

Royds Garden Ltd. (1993). Lyttelton sewage treatment and disposal. Information to support
resource consent applications by Banks Penninsula District Council. Royds Garden Ltd,
Christchurch

Ruiz, G.; Fofonoff, P. Hines, A.; Grosholz, E. (1999). Non-indigenous species as stressors in
estuarine and marine communities: assessing invasion impacts and interactions. Limnology
and Oceanography 44: 950-972.

Sakai, T. (1965). The crabs of Sagami Bay: collected by His Majesty the Emperor of Japan.
East-West Center Press, Honolulu

Sinner, J.; Forrest, B.; Taylor, M. (2000). A strategy for managing the Asian kelp Undaria:
final report. Cawthron Report 578, 119pp. Prepared for Ministry of Fisheries.

Spigel, R.H. (1993). Flushing capability of Lyttelton Harbour: Review of existing knowledge
and reccomendations for future work. In: Lyttelton sewage treatment and disposal

46 o Port of Lyttelton: baseline survey for non-indigenous marine species Biosecurity New Zealand


http://crimp.marine.csiro.au/nimpis
http://crimp.marine.csiro.au/nimpis
http://crimp.marine.csiro.au/nimpis
http://crimp.marine.csiro.au/nimpis
http://crimp.marine.csiro.au/nimpis
http://crimp.marine.csiro.au/nimpis
http://crimp.marine.csiro.au/nimpis

Information to support resource consent applications by Banks Penninsula District Council,
Vol 2 - Appendices. Royds Garden Ltd, Christchurch

Statistics NZ (2004). Overseas Cargo Statistics.

http://www2.stats.govt.nz/domino/external/pasfull/pasfull.nsf/7cf46ae26dcb6800cc256a6200
0a2248/4¢2567et00247c6acc256f16000eb4a4?OpenDocument, accessed 12/05/05

Stevens, L.; Forrest, B. (1996). Chemical contaminants around dry dock and slipway areas,
Port Lyttelton. Prepared for Lyttelton Port Company. Cawthron Institute, Nelson

Taylor, M.; MacKenzie, L. (2001). Delimitation survey of the toxic dinoflagellate
Gymnodinium catenatum in New Zealand. Cawthron Report 661, 12pp. Prepared for
Ministry of Fisheries.

Thrush, S.F.; Schultz, D.; Hewitt, J.E.; Talley, D. (2002). Habitat structure in soft sediment
environments and abundance of juvenile snapper Pagrus auratus. Marine Ecology
Progress Series 245: 273-280.

Warwick, R. M. (1996). Marine biodiversity: a selection of papers presented at the conference
"Marine Biodiversity: causes and consequences", York, U.K. 30 August - 2 September
1994. Journal of Experimental Marine Biology and Ecology 202: 1X-X.

Wilcove, D.; Rothstein, D.; Dubow, J.; Phillips, A.; Losos, E. (1998). Quantifying threats to
imperiled species in the United States. Bioscience 48: 607-615.

Woodward-Clyde Ltd. (2001) Lyttelton Contamination Study. Prepared for Canterbury
Regional Council. Woodward-Clyde Ltd, Christchurch

<www.fish.govt.nz/sustainability/biosecurity>: Ministry of Fisheries website. Accessed
7/6/05

<www.lIpc.co.nz>: Lyttelton Port Company website. Accessed 20/6/05

<www.teara.govt.nz>: What’s the story? The Encyclopedia of New Zealand, Ministry for
Culture and Heritage website. Accessed 20/6/05

Biosecurity New Zealand Port of Lyttelton: baseline survey for non-indigenous marine species ® 47


http://www2.stats.govt.nz/domino/external/pasfull/pasfull.nsf/7cf46ae26dcb6800cc256a62000a2248/4c2567ef00247c6acc256f16000eb4a4?OpenDocument
http://www2.stats.govt.nz/domino/external/pasfull/pasfull.nsf/7cf46ae26dcb6800cc256a62000a2248/4c2567ef00247c6acc256f16000eb4a4?OpenDocument
http://www.fish.govt.nz/sustainability/biosecurity
http://www.lpc.co.nz/
http://www.teara.govt.nz/

Tables

Table 1: Berthage facilitiesin the Port of Lyttelton.
Length Depth (m
Berth of Berth  below chart
Berth No. Purpose Construction (m) datum)
Cashin Quay 1 Multipurpose Concrete deck/wood piles 230 13.0
2 Multipurpose Concrete deck/wood piles 215 13.0
3,4  Container Terminal berths  Concrete deck/concrete- 410 13.0
filled steel tubular or
concrete piles
Z Berth General cargo, fishing Concrete deck/wood piles 160 10.0
operations
Gladstone Pier Container cargo Wood deck/wood piles 275 10.0
No. 1 General cargo, discharge Wood deck/wood piles 159 9.5
Breastwork of bulk cement
No. 2 Wharf East  Dry bulk import, general Concrete deck/wood piles 270 11.7
cargoes, export of logs
West  Dry bulk import, general Concrete deck/wood piles 169 10.5
cargoes, export of logs
No. 3 Wharf East  Dry bulk import, general Wood deck/wood piles 195 10.0
cargoes, export of logs,
lay-up
West  Dry bulk import, general Wood deck/wood piles 223 10.8
cargoes, export of logs,
lay-up
No. 4 Wharf East Lay-up Wood deck/wood piles 148 9.0
West Lay-up Wood deck/wood piles 170 9.0
No. 7 Wharf East  Quarter ramp and roll- Concrete deck/wood piles 217 10.5
on/roll-off vessels
West  Quarter ramp and roll- Concrete deck/wood piles 187 10.7
on/roll-off vessels
Oil Wharf Liquid bulk cargoes, Wood deck/wood piles 202 125
bunkering
Cattle Wharf Bunkering of fishing Wood deck/wood piles 60 10.0

vessels
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Table2: Comparison of survey methods used in this study with the CRIMP protocols
(Hewitt and Martin 2001), indicating modifications made to the protocols
following recommendations from a workshop of New Zealand scientists. Full
details of the wor kshop recommendations can be found in Gust et al. (2001).

CRIMP Protocol NIWA Method
Survey Sample Survey Sample
Taxa sampled method procedure method procedure Notes
Dinoflagellate Small hand Cores taken by TFO Gravity = Cores taken  Use of the javelin core eliminated
cysts core divers from core (“‘javelin” from locations the need to expose divers to
locations core) where unnecessary hazards (poor
where sediment visibility, snags, boat movements,
sediment deposition repetitive dives > 10 m). It is a
deposition occurs method recommended by the
occurs WESTPAC/IOC Harmful Algal
Bloom project for dinoflagellate
cyst collection (Matsuoka and
Fukuyo 2000)
Benthic infauna  Large core 3 cores close Shipek benthic 3 cores within  Use of the benthic grab eliminated
to (Om)and 3 grab 10 m of each  need to expose divers to
cores away sampled berth unnecessary hazards (poor
(50 m) from and at sites in visibility, snags, boat movements,
each berth the port basin repetitive dives > 10 m).
Dinoflagellates 20um Horizontal and Not sampled  Not sampled  Plankton assemblages spatially

plankton net

100 um
plankton net

Zooplankton and/
phytoplankton

Crab/shrimp Baited traps

Macrobiota Qualitative
visual
survey

Sedentary / Quadrat

encrusting biota  scraping

vertical net
tows

Vertical net
tow

Not sampled

3 traps of each Baited traps
kind left

overnight at

each site

Visual
searches of
wharves &
breakwaters
for target
species

Qualitative
visual survey

0.10 m2
quadrats
sampled at -
0.5m,-3.0m
and -7.0 m on
3 outer piles
per berth

Quadrat
scraping

Not sampled

4 traps (2 line
X 2 traps) of
each kind left
overnight at
each site

Visual
searches of
wharves &
breakwaters
for target
species

0.10 m2
quadrats
sampled at -
0.5m, -1.5m,
-3.0mand -7
m on 2 inner
and 2 outer
piles per berth

and temporally variable, time-
consuming and difficult to identify
to species. Workshop
recommended using resources to
sample other taxa more
comprehensively

Plankton assemblages spatially
and temporally variable, time-
consuming and difficult to identify
to species. Workshop
recommended using resources to
sample other taxa more
comprehensively

Workshop recommended extra
quadrat in high diversity algal zone
(-1.5 m) and to sample inner
pilings for shade tolerant species
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CRIMP Protocol

NIWA Method

Survey Sample Survey Sample
Taxa sampled method procedure method procedure Notes
Sedentary / Video / Video transect Video / photo Video transect
encrusting biota  photo of pile/rockwall transect of pile/rockwall
transect facing. Still facing. Still
images taken images taken
of the three of the four 0.10
0.10 m2 m2 quadrats
quadrats
Mobile epifauna Beamtrawl 1x100mor Benthicsled 2 x 100 m (or2
or benthic  timed trawl at min.) tows at
sled each site each site
Fish Poison Divers & Opera house 4 traps (2 lines Poor capture rates anticipated
station snorkelers fish traps x 2 traps) left  from poison stations because of
collect fish for min. 1 hr at low visibility in NZ ports. Some
from poison each site poisons also an OS&H risk to
stations personnel and may require
resource consent.
Fish/mobile Beach seine 25 m seine Opera house 4 traps (2 lines Few NZ ports have suitable
epifauna haul on sand fish traps / X 2 traps) of intertidal areas to beach seine.
or mud flat Whayman left at each site
sites Holdsworth (Whayman
starfish traps  Holdworth

starfish traps
left overnight)
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Table 3a: Summary of the Port of Lyttelton sampling effort.

Number of shipping Number of replicate
Sample method berths sampled samples taken
Benthic Sled Tows 5 10
Benthic Grab (Shipek) 5 15
Box traps 6% 20
Diver quadrat scraping 5 77
Opera house fish traps 5 20
Starfish traps 6° 20
Shrimp traps 6% 19
Javelin cores N/A 8

% indicates shipping berths and additional locations within the Port

Table 3b: Pile scraping sampling effort in the Port of Lyttelton. Number of replicate
guadrats scraped on Outer (unshaded) and Inner (shaded) pier piles at
four depths. Pile materials scraped are indicated. Miscellaneous samples
are opportunistic additional specimens collected from piles outside of the
scraped quadrat areas.

Sample Depth (M) Outer Piles Inner Piles
0.5 2 concrete, 8 wood 10 wood
1.5 2 concrete, 8 wood 10 wood
35 2 concrete, 8 wood 10 wood
7 2 concrete, 8 wood Nil
Miscellaneous 1 concrete, 6 wood Nil
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Table 3c: Summary of sampling effort in Ports and Marinas surveyed during the
austral summers of 2001-2002 (shown in bold type), and 2002-2003 (shown
in plain type). The number of shipping berths sampled is indicated, along
with the total numbers of samplestaken (in brackets).

Benthic Diver Opera Javel
sled Benthic Box quadrat house  Starfish Shrimp in

Survey Location tows grab traps  scraping  traps traps traps  cores
Port of Lyttelton 5 (10) 5 (15) 6 (20) 5 (77) 5 (20) 6 (20) 6 (19) (8)
Port of Nelson 4 (8) 1(2)*  4(16) 4 (55) 4 (16) 4 (16) 4 (16) )
Port of Picton 3(6) * 3(18) 3 (53) 3 (16) 3 (24) 3 (24) (6)

Port of Taranaki 6 (12) 6 (21) 7 (25) 4 (66) 6 (24) 6 (24) 6(24)  (14)
Port of Tauranga 6 (18) 6 (28) 8 (32) 6 (107) 6 (25) 7 (28) 7 (28) (8)
Port of Timaru 6 (12) 4 (14) 5 (20) 4 (58) 5 (20) 5 (20) 5 (20) (8)
Port of Wellington 7 (13) 6 (18) 7 (28) 6 (98) 7 (34) 7 (28) 7 (28) (6)

Port of Auckland 6 (12) 6 (18) 6 (24) 6 (101) 6 (24) 6 (24) 5(20)  (10)

Port of Bluff 6 (21) 7 (21) 7 (29) 5 (75) 6 (24) 7 (28) 7024 (12
Dunedin Harbour 5 (10) 5 (15) 5 (20) 5 (75) 5 (20) 5 (20) 5 (18) (9)
Port of Gisborne 5 (10) 6 (18) 5 (20) 4 (50) 5 (20) 5 (20) 5 (20) (8)
,\GAg'rfi:'aarbO“r N/A (17)  4(12) 4 (16) 4 (66) 4(16) 4(16) 4(16)  (8)
Port of Napier 5 (10) 5 (15) 5 (18) 4 (59) 5 (20) 5 (18) 5 (18) (8)
Opua Marina N/A (10) 4 (12) 4 (12) 4 (46) 4(8) 4(8) 4(8) (8)
Whangarei Marina 3(6) 2 (6) 2 (8) 4 (33) 2(8) 2(8) 2(8) (6)
Whangarei Harbour 4(9) 4(12) 4 (16) 4 (65) 4 (16) 4 (16) 4 (16) @)

* Shipek grab malfunctioned in the Ports of Nelson and Picton
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Table 4. Preservatives used for the major taxonomic groups of organisms collected
during the port survey. ! indicates photographs were taken before
preservation, and ? indicates they were relaxed in magnesium chloride or
menthol prior to preservation.

5% 10 % 70 % Air
Formalin solution Formalin solution Ethanol solution dried
Phycophyta Asteroidea Alcyonacea 2 Bryozoa

Brachiopoda Ascidiacea ' ?

Crustacea (large) Crustacea (small)

Ctenophora * Holothuria 2

Echinoidea Mollusca (with shell)

Hydrozoa Mollusca 2 (without shell)

Nudibranchia * Platyhelminthes *

Ophiuroidea Porifera *

Polychaeta Zoantharia *2

Scleractinia

Scyphozoa 2

Vertebrata * (pisces)

Biosecurity New Zealand Port of Lyttelton: baseline survey for non-indigenous marine species @ 53



Table 5a;

Marine pest species listed on the New Zealand register of unwanted
organisms under the Biosecurity Act 1993.

Phylum Class/Order Genus and Species
Annelida Polychaeta Sabella spallanzanii
Arthropoda Decapoda Carcinus maenas
Arthropoda Decapoda Eriocheir sinensis
Echinodermata Asteroidea Asterias amurensis
Mollusca Bivalvia Potamocorbula amurensis
Phycophyta Chlorophyta Caulerpa taxifolia
Phycophyta Phaeophyceae Undaria pinnatifida
Table 5b: Marine pest species listed on the Australian Ballast Water Management
Advisory Council’s (ABWMAC) schedule of non-indigenous pest species.
Phylum Class/Order Genus and Species
Annelida Polychaeta Sabella spallanzanii
Arthropoda Decapoda Carcinus maenas
Echinodermata Asteroidea Asterias amurensis
Mollusca Bivalvia Corbula gibba
Mollusca Bivalvia Crassostrea gigas
Mollusca Bivalvia Musculista senhousia
Phycophyta Dinophyceae Alexandrium catenella
Phycophyta Dinophyceae Alexandrium minutum
Phycophyta Dinophyceae Alexandrium tamarense
Phycophyta Dinophyceae Gymnodinium catenatum
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Table6: Native speciesrecorded from the Port of Lyttelton survey.
Phylum, Class Order Family Genus and species
Annelida

Polychaeta Eunicida Dorvilleidae Dorvillea australiensis
Polychaeta Eunicida Dorvilleidae Schistomeringos loveni
Polychaeta Eunicida Lumbrineridae Lumbrineris sphaerocephala
Polychaeta Phyllodocida Glyceridae Glycera lamelliformis
Polychaeta Phyllodocida Goniadidae Glycinde dorsalis
Polychaeta Phyllodocida Nephtyidae Aglaophamus verrilli
Polychaeta Phyllodocida Nereididae Neanthes kerguelensis
Polychaeta Phyllodocida Nereididae Nereis falcaria
Polychaeta Phyllodocida Nereididae Perinereis amblyodonta
Polychaeta Phyllodocida Nereididae Perinereis camiguinoides
Polychaeta Phyllodocida Polynoidae Harmothoe macrolepidota
Polychaeta Phyllodocida Polynoidae Lepidonotus polychromus
Polychaeta Phyllodocida Polynoidae Ophiodromus angustifrons
Polychaeta Phyllodocida Sigalionidae Labiosthenolepis laevis
Polychaeta Phyllodocida Syllidae Trypanosyllis zebra
Polychaeta Sabellida Sabellidae Branchiomma curta
Polychaeta Sabellida Sabellidae Demonax aberrans
Polychaeta Sabellida Sabellidae Pseudopotamilla laciniosa
Polychaeta Sabellida Serpulidae Spirobranchus cariniferus
Polychaeta Scolecida Opheliidae Armandia maculata
Polychaeta Spionida Spionidae Scolecolepides benhami
Polychaeta Terebellida Cirratulidae Protocirrineris nuchalis
Polychaeta Terebellida Cirratulidae Timarete anchylochaetus
Polychaeta Terebellida Terebellidae Nicolea armilla
Polychaeta Terebellida Terebellidae Nicolea maxima
Polychaeta Terebellida Terebellidae Streblosoma toddae
Polychaeta Terebellida Trichobranchidae Terebellides narribri
Bryozoa

Gymnolaemata
Gymnolaemata
Gymnolaemata
Gymnolaemata
Gymnolaemata

Gymnolaemata

Chelicerata

Pycnogonida

Cnidaria

Anthozoa

Cheilostomata
Cheilostomata
Cheilostomata
Cheilostomata
Cheilostomata

Cheilostomata

Pantopoda

Actiniaria

Candidae
Cellariidae
Cellariidae
Celleporidae
Romancheinidae

Schizoporellidae

Ammotheidae

Aiptasiomorphidae

Caberea zelandica
Cellaria immersa
Cellaria tenuirostris
Celleporina proximalis
Escharoides angela

Chiastosella watersi

Callipallene novaezealandiae

Aiptasiomorpha minima
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Phylum, Class Order Family Genus and species
Anthozoa Actiniaria Bathyphelliidae Acraspedanthus elongatus
Anthozoa Actiniaria Diadumenidae Diadumene neozelandica
Anthozoa Actiniaria Sagartiidae Anthothoe vagrans
Hydrozoa Hydroida Phialellidae Opercularella humilis
Hydrozoa Hydroida Plumulariidae Monotheca flexuosa
Hydrozoa Hydroida Sertulariidae Amphisbetia bispinosa
Hydrozoa Hydroida Sertulariidae Sertularia unguiculata
Hydrozoa Hydroida Sertulariidae Symplectoscyphus johnstoni
Hydrozoa Hydroida Sertulariidae Symplectoscyphus subarticulatus
Crustacea

Cirripedia Thoracica Balanidae Austrominius modestus
Cirripedia Thoracica Balanidae Notomegabalanus decorus
Malacostraca Amphipoda Amaryllidae Amaryllis macrophthalma
Malacostraca Amphipoda Amphilochidae Amphilochus filidactylus
Malacostraca Amphipoda Aoridae Aora maculata
Malacostraca Amphipoda Aoridae Aora typica

Malacostraca Amphipoda Aoridae Haplocheira barbimana
Malacostraca Amphipoda Colomastigidae Colomastix magnirama
Malacostraca Amphipoda Cyproideidae Peltopes peninsulae
Malacostraca Amphipoda Dexaminidae Paradexamine pacifica
Malacostraca Amphipoda Iphimediidae Anisoiphimedia haurakiensis
Malacostraca Amphipoda Isaeidae Gammaropsis haswelli
Malacostraca Amphipoda Isaeidae Gammaropsis longimana
Malacostraca Amphipoda Isaeidae Gammaropsis typica
Malacostraca Amphipoda Ischyroceridae Ischyrocerus longimanus
Malacostraca Amphipoda Ischyroceridae Ventojassa frequens
Malacostraca Amphipoda Leucothoidae Leucothoe trailli
Malacostraca Amphipoda Lilieborgiidae Lilieborgia akaroica
Malacostraca Amphipoda Lysianassidae Parawaldeckia angusta
Malacostraca Amphipoda Lysianassidae Parawaldeckia stephenseni
Malacostraca Amphipoda Lysianassidae Parawaldeckia vesca
Malacostraca Amphipoda Melitidae Mallacoota subcarinata
Malacostraca Amphipoda Phoxocephalidae Torridoharpinia hurleyi
Malacostraca Amphipoda Podoceridae Podocerus cristatus
Malacostraca Amphipoda Podoceridae Podocerus karu
Malacostraca Amphipoda Podoceridae Podocerus manawatu
Malacostraca Amphipoda Podoceridae Podocerus wanganui
Malacostraca Amphipoda Sebidae Seba typica

Malacostraca Anomura Paguridae Lophopagurus (L.) lacertosus
Malacostraca Anomura Porcellanidae Petrolisthes elongatus
Malacostraca Anomura Porcellanidae Petrolisthes novaezelandiae
Malacostraca Brachyura Cancridae Cancer novaezelandiae
Malacostraca Brachyura Hymenosomatidae Halicarcinus varius
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Phylum, Class Order Family Genus and species
Malacostraca Brachyura Majidae Notomithrax minor
Malacostraca Brachyura Ocypodidae Macrophthalmus hirtipes
Malacostraca Brachyura Pinnotheridae Pinnotheres novaezelandiae
Malacostraca Brachyura Portunidae Nectocarcinus antarcticus
Malacostraca Caridea Crangonidae Pontophilus australis
Malacostraca Caridea Palemonidae Palaemon affinis
Malacostraca Isopoda Cirolanidae Natatolana rossi
Malacostraca Isopoda Paranthuridae Paranthura cf. flagellata
Malacostraca Isopoda Sphaeromatidae Cilicaea canaliculata
Malacostraca Isopoda Sphaeromatidae Ischyromene cordiforaminalis
Malacostraca Isopoda Sphaeromatidae Pseudosphaeroma campbellense
Echinodermata

Asteroidea Valvatida Asterinidae Patiriella regularis
Ophiuroidea Ophiurida Amphiuridae Amphipholis squamata
Mollusca

Bivalvia Mytiloida Mytilidae Xenostrobus pulex

Bivalvia Ostreoida Ostreidae Ostrea chilensis

Bivalvia Veneroida Lasaeidae Lasaea hinemoa
Gastropoda Basommatophora Siphonariidae Siphonaria australis
Gastropoda Littorinimorpha Calyptraeidae Sigapatella novaezelandiae
Gastropoda Littorinimorpha Littorinidae Risellopsis varia
Gastropoda Neogastropoda Muricidae Xymene plebeius
Gastropoda Nudibranchia Chromodorididae Cadlina willani

Gastropoda Nudibranchia Dorididae Alloiodoris lanuginata
Gastropoda Nudibranchia Dorididae Archidoris nanula
Gastropoda Nudibranchia Dorididae Paradoris leuca
Gastropoda Patellogastropoda Lottiidae Notoacmea helmsi
Gastropoda Sacoglossa Limapontiidae Ercolania felina
Gastropoda Systellomatophora Onchidiidae Onchidella nigricans
Gastropoda Vetigastropoda Trochidae Micrelenchus huttonii
Polyplacophora Acanthochitonina Acanthochitonidae Acanthochitona zelandica
Polyplacophora Acanthochitonina Acanthochitonidae Cryptoconchus porosus
Polyplacophora Ischnochitonina Chitonidae Sypharochiton pelliserpentis
Phycophyta

Rhodophyceae Ceramiales Ceramiaceae Anotrichium crinitum
Rhodophyceae Ceramiales Ceramiaceae Ceramium rubrum
Rhodophyceae Ceramiales Deleseriaceae Acrosorium venulosum
Rhodophyceae Ceramiales Delesseriaceae Myriogramme denticulata
Rhodophyceae Ceramiales Delesseriaceae Phycodrys quercifolia
Rhodophyceae Ceramiales Rhodomelaceae Bostrychia harveyi
Rhodophyceae Ceramiales Rhodomelaceae Bostrychia moritziana
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Phylum, Class Order Family Genus and species
Rhodophyceae Ceramiales Rhodomelaceae Stictosiphonia hookeri
Rhodophyceae Gigartinales Phyllophoraceae Stenogramme interrupta
Rhodophyceae Gigartinales Sarcodiaceae Trematocarpus aciculare
Rhodophyceae Plocamiales Plocamiaceae Plocamium angustum
Rhodophyceae Rhodymeniales Lomentariaceae Lomentaria caespitosa
Rhodophyceae Rhodymeniales Rhodomeniaceae Rhodymenia foliifera

Ulvophyceae

Ulvophyceae

Porifera

Demospongiae
Demospongiae
Demospongiae

Demospongiae

Pyrrophycophyta
Dinophyceae
Dinophyceae
Dinophyceae

Dinophyceae

Urochordata
Ascidiacea
Ascidiacea
Ascidiacea
Ascidiacea
Ascidiacea
Ascidiacea
Ascidiacea
Ascidiacea
Ascidiacea
Ascidiacea

Ascidiacea

Vertebrata
Actinopterygii
Actinopterygii
Actinopterygii
Actinopterygii
Actinopterygii
Actinopterygii
Actinopterygii
Chondrichthyes

Bryopsidales

Cladophorales

Dictyoceratida
Haplosclerida
Haplosclerida

Poecilosclerida

Gymnodiniales
Gymnodiniales
Peridiniales

Peridiniales

Aplousobranchia
Stolidobranchia
Stolidobranchia
Stolidobranchia
Stolidobranchia
Stolidobranchia
Stolidobranchia
Stolidobranchia
Stolidobranchia
Stolidobranchia

Stolidobranchia

Gadiformes
Perciformes
Perciformes
Perciformes
Perciformes
Perciformes
Pleuronectiformes

Squaliformes

Bryopsidaceae

Cladophoraceae

Dysideidae
Chalinidae
Chalinidae

Hymedesmiidae

Gymnodiniaceae
Polykrikaceae
Peridiniaceae

Peridiniaceae

Polyclinidae
Botryllinae
Molgulidae
Molgulidae
Pyuridae
Pyuridae
Pyuridae
Pyuridae
Styelidae
Styelidae
Styelidae

Moridae
Cheilodactylidae
Labridae
Trypterigiidae
Trypterigiidae
Trypterigiidae
Pleuronectidae

Squalidae

Bryopsis vestita

Cladophora crinalis

Euryspongia cf. arenaria
Haliclona cf. punctata
Haliclona glabra

Phorbas fulva

Cochlodinium sp.
Pheoploykrikos sp.
Protoperidinium conicum

Scrippsiella trochoidea

Aplidium adamsi
Botryllus stewartensis
Molgula amokurae
Molgula mortenseni
Pyura cancellata

Pyura carnea

Pyura lutea

Pyura pachydermatina
Cnemidocarpa bicornuta
Cnemidocarpa nisiotus

Cnemidocarpa regalis

Pseudophycis bachus

Nemadactylus macropterus

Notolabrus celidotus
Grahamina capito
Grahamina gymnota
Grahamina sp.
Peltorhamphus latus

Squalus acanthias
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Table7: Cryptogenic marine species recorded from the Port of Lyttelton survey.
Category 1 cryptogenic species (C1); Category 2 cryptogenic species (C2).

Refer to section 2.9 for definitions.

Phylum, Class  Order Family Genus and species

Cnidaria

Hydrozoa Hydroida Campanulariidae Obelia dichotoma C1
Hydrozoa Hydroida Haleciidae Halecium delicatulum C1
Hydrozoa Hydroida Plumulariidae Plumularia setacea C1
Crustacea

Malacostraca Amphipoda Aoridae Aora sp. aff. A. typica Cc2
Malacostraca Amphipoda Corophiidae Meridiolembos sp. aff. acherontis Cc2
Malacostraca Amphipoda Corophiidae Monocorophium sp. aff. M. insidiosum Cc2
Malacostraca Amphipoda Dexaminidae Polycheria sp. aff. P. obtusa C2
Malacostraca Amphipoda Leucothoidae Leucothoe sp. 1 Cc2
Malacostraca Amphipoda Liljeborgiidae Lilieborgia sp. aff. akaroica C1
Malacostraca Amphipoda Lysianassidae Parawaldeckia sp. aff. angusta C2
Malacostraca Amphipoda Lysianassidae Stomacontion sp. aff. S. pungpunga C2
Porifera

Demospongiae Dictyoceratida Dysideidae Euryspongia n. sp. 1 C2
Demospongiae Hadromerida Suberitidae Suberitidae n. g. n. sp. 1 Cc2
Demospongiae Halichondrida Halichondriidae Halichondria panicea C1
Demospongiae Haplosclerida Chalinidae Adocia n. sp. 3 C2
Demospongiae Haplosclerida Chalinidae Haliclona n. sp. 8 Cc2
Demospongiae Poecilosclerida Mycalidae Paraesperellan. sp. 1 C2
Urochordata

Ascidiacea Aplousobrancia Polyclinidae Aplidium phortax C1
Ascidiacea Phlebobranchia Rhodosomatidae Corella eumyota C1
Ascidiacea Stolidobranchia Botryllinae Botrylliodes leachii C1
Ascidiacea Stolidobranchia Styelidae Asterocarpa cerea C1
Ascidiacea Stolidobranchia Styelidae Styela plicata C1
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Table 8:

Non-indigenous marine species recorded from the Port of Lyttelton
survey. Likely vectors of introduction are largely derived from Cranfield
et al (1998), where H = Hull fouling and B = Ballast water transport. Novel
NIS not listed in Cranfield et al (1998) or previously encountered by
taxonomic experts in New Zealand waters are marked as New Records
(NR). For these species and others for which information is scarce, we
provide dates of first detection rather than probable dates of introduction.

Probable Date of

means of introduction or
Phylum, Class  Order Family Genus and species introduction detection (d)
Bryozoa
Gymnolaemata Cheilostomata Bugulidae Bugula flabellata H Pre-1949
Gymnolaemata Cheilostomata Bugulidae Bugula neritina H 1949
Gymnolaemata Cheilostomata Candidae Tricellaria inopinata H Pre-1964
Gymnolaemata Cheilostomata Cryptosulidae  Cryptosula pallasiana H 1890s
Gymnolaemata Cheilostomata Electridae Conopeum seurati H Pre-1963
Gymnolaemata Cheilostomata Watersiporidae Watersipora subtorquata HorB Pre-1982
Cnidaria
Anthozoa Actiniaria Haliplanellidae  Haliplanella lineata H Mar. 2002 °
Crustacea
Malacostraca Amphipoda Corophiidae Apocorophium acutum H Pre-1921
Malacostraca Amphipoda Corophiidae Monocorophium acherusicum H Pre-1921
Malacostraca Amphipoda Corophiidae Monocorophium sextonae H Pre-1921
Malacostraca Amphipoda Ischyroceridae  Jassa slatteryi H Unknown *
Malacostraca Amphipoda Stenothoidae Stenothoe sp. aff. S. gallensis H Unknown *
Malacostraca Brachyura Cancridae Cancer gibbosulus (NR) HorB Nov. 2001 ¢
Mollusca
Bivalvia Veneroida Semelidae Theora lubrica B 1971
Phycophyta
Phaeophyceae Laminariales Alariaceae Undaria pinnatifida HorB Pre-1987
Rhodophyceae Ceramiales Ceramiaceae Griffithsia crassiuscula H Pre-1954
Rhodophyceae Ceramiales Rhodomelaceae Polysiphonia brodiaei H Pre-1940
Rhodophyceae Ceramiales Rhodomelaceae Polysiphonia subtilissima H Pre-1974
Urochordata
Ascidiacea Aplousobranchia Cionidae Ciona intestinalis Pre-1950
Ascidiacea Stolidobranchia  Styelidae Cnemidocarpa sp. (NR) Dec. 2001 ¢

! Date of introduction currently unknown but species had been encountered in New Zealand prior to the present

survey.
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Table9: Species indeterminata recorded from the Port of Lyttleon survey. This
group includes: (1) organisms that were damaged or juvenile and lacked
cruical morphological characteristics, and (2) taxa for which there is not
sufficient taxonomic or systematic information available to allow positive
identification to specieslevel.

Phylum, Class  Order Family Genus and species

Annelida

Polychaeta Phyllodocida Nereididae Nereididae indet

Polychaeta Phyllodocida Nereididae Platynereis Platynereis australis group

Polychaeta Phyllodocida Phyllodocidae Eulalia Eulalia-NIWA-2

Polychaeta Phyllodocida Phyllodocidae Mystides Mystides-B

Polychaeta Phyllodocida Phyllodocidae Phyllodocidae Indet

Polychaeta Phyllodocida Polynoidae Polynoidae indet

Polychaeta Phyllodocida Syllidae Eusyllis Eusyllis-B

Polychaeta Phyllodocida Syllidae Eusyllis Eusyllis-C

Polychaeta Phyllodocida Syllidae Eusyllin-unknown Eusyllin-unknown-A

Polychaeta Phyllodocida Syllidae Syllidae Indet

Polychaeta Sabellida Sabellidae Branchiomma Branchiomma-A

Polychaeta Sabellida Sabellidae Potamilla Potamilla-A

Polychaeta Sabellida Sabellidae Sabellidae Indet

Polychaeta Sabellida Serpulidae Serpula Indet

Polychaeta Terebellida Cirratulidae Cirratulus Cirratulus-A

Polychaeta Terebellida Terebellidae Terebella Terebella-B

Polychaeta Terebellida Terebellidae Terebellidae Indet

Bryozoa

Gymnolaemata Cheilostomata Electridae Electra sp.

Stenolaemata

Cnidaria

Anthozoa
Anthozoa
Anthozoa
Anthozoa
Anthozoa
Hydrozoa

Hydrozoa

Cyclostomata

Hastingsiidae

Hastingsia sp.

Actiniaria Acontiophoridae Mimetridium sp.

Actiniaria Diadumenidae Diadumenidae sp.

Actiniaria Diadumenidae/Haliplanellidae = Diadumenidae/Haliplanellidae sp.
Actiniaria Acontiaria sp.

Actiniaria Actiniaria sp.

Hydroida Haleciidae Halecium ?beanii

Hydroida Plumulariidae Plumularia ?setacea
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Phylum, Class  Order Family Genus and species
Crustacea

Malacostraca Amphipoda Corophiidae Meridiolembos sp.
Malacostraca Amphipoda Hyalidae Hyale sp.
Malacostraca Amphipoda Isaeidae Gammaropsis sp. 1
Malacostraca Amphipoda Ischyroceridae Ischyrocerus sp.
Malacostraca Amphipoda Ischyroceridae Jassa sp.
Malacostraca Amphipoda Lysianassidae ?Lysianopsis sp.
Malacostraca Amphipoda Lysianassidae ?Phoxostoma sp.
Malacostraca Amphipoda Ischyroceridae ?Ventojassa sp.
Malacostraca Amphipoda Lysianassidae ?Waldeckia sp.
Malacostraca Amphipoda Podoceridae Podocerus sp.
Malacostraca Brachyura Xanthidae ?Xanthidae sexlobata
Malacostraca Isopoda Anthuridae Mesanthura ?affinis
Malacostraca Isopoda Pseudojaniridae Schottea sp
Malacostraca Isopoda Sphaeromatidae Pseudosphaeroma sp
Malacostraca Tanaidacea Tanaidae Zeuxoides sp.
Malacostraca Tanaidacea Tanaidae Zeuxoides sp. 2
Phycophyta

Rhodophyceae Acrochaetiales Acrochaetiaceae Audouinella sp.
Rhodophyceae Ceramiales Delesseriaceae Delesseriaceae sp.
Rhodophyceae Ceramiales Delesseriaceae Erythroglossum sp.
Rhodophyceae Ceramiales Delesseriaceae Hymenena sp.
Rhodophyceae Ceramiales Delesseriaceae Schizoseris sp.
Rhodophyceae Ceramiales Rhodomelaceae Polysiphonia sp.
Rhodophyceae Rhodymeniales Rhodomeniaceae Rhodymenia sp.

Ulvophyceae
Ulvophyceae

Ulvophyceae

Platyhelminthes

Turbellaria

Urochordata

Ascidiacea

Cladophorales
Ulvales

Ulvales

Polycladida

Aplousobranchia

Cladophoraceae
Ulvaceae

Ulvaceae

Didemnidae

Cladophora sp.
Enteromorpha sp.

Ulva sp.

Indet genus indet sp.

Didemnum sp.
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Table 10:

Non-indigenous marine organisms recorded from the Port of Lyttelton

survey and the techniques used to capture each species. Species
distributions are indicated throughout the port and in other locations
surveyed in this project around New Zealand.

Genus and species

Capture techniques
in the Port of
Lyttelton

Locations detected
in the Port

Detected in other locations
surveyed in ZBS2000_04

Bugula flabellata

Bugula neritina

Tricellaria inopinata

Cryptosula pallasiana

Conopeum seurati

Watersipora subtorquata

Haliplanella lineata

Apocorophium acutum

Monocorophium
acherusicum

Monocorophium sextonae

Jassa slatteryi

Pile scrape, Benthic
sled

Pile scrape, Benthic
sled, Benthic grab

Benthic grab

Pile scrape

Pile scrape

Pile scrape, Benthic
grab

Pile scrape

Pile scrape

Pile scrape

Pile scrape

Pile scrape

No. 2 Wharf; No. 4
Wharf; Cashin Quay;
Gladstone Pier; Oil
Wharf (See Fig 17)

No. 2 Wharf; No. 4
Wharf; Gladstone
Pier; Oil Wharf
(See Fig 18)

No. 4 Wharf
(See Fig 19)

No. 2 Wharf; No. 4
Wharf; Cashin Quay;
Gladstone Pier

(See Fig 20)

Cashin Quay
(See Fig 21)

No. 2 Wharf; No. 4
Wharf; Cashin Quay;
Gladstone Pier; Oll
Wharf (See Fig 22)

No. 4 Wharf
(See Fig 23)

No. 2 Wharf; No. 4
Wharf; Gladstone
Pier; Oil Wharf
(See Fig 24)

No. 2 Wharf; No. 4
Wharf; Cashin Quay;
Gladstone Pier; Oil
Wharf (See Fig 25)

Gladstone Pier; Oll
Wharf (See Fig 26)

Cashin Quay
(See Fig 27)

Auckland, Bluff, Dunedin, Nelson,
Napier, Opua Marina, Picton,
Tauranga, Taranaki, Timaru,
Whangarei Harbour, Wellington

Auckland, Dunedin, Gisborne,
Gulf Harbour Marina, Napier,
Opua Marina, Tauranga,
Taranaki, Timaru, Whangarei
Harbour, Whangarei Marina

Gisborne, Taranaki, Whangarei
Harbour

Dunedin, Gisborne, Nelson,
Taranaki, Timaru, Whangarei
Harbour, Wellington

Nelson, Whangarei Marina

Bluff, Dunedin, Gisborne, Gulf
Harbour Marina, Napier, Nelson,
Opua Marina, Picton Tauranga,
Taranaki, Timaru, Whangarei
Harbour, Wellington

None

Dunedin, Gulf Harbour Marina,
Opua Marina, Tauranga, Timaru

Dunedin, Gisborne, Tauranga,
Timaru, Whangarei Marina

None

Timaru, Whangarei Harbour
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Capture techniques
in the Port of

Locations detected

Detected in other locations

Genus and species Lyttelton in the Port surveyed in ZBS2000_ 04
Stenothoe sp. aff. S. Pile scrape Gladstone Pier None
gallensis (See Fig 28)
Cancer gibbosulus Pile scrape Cashin Quay Timaru, Wellington
(See Fig 29)
Theora lubrica Benthic sled No. 2 Wharf Auckland, Gisborne, Gulf Harbour
(See Fig 30) Marina, Nelson, Napier, Opua,

Undaria pinnatifida

Griffithsia crassiuscula

Polysiphonia brodiaei

Polysiphonia subtilissima

Ciona intestinalis

Cnemidocarpa sp.

Pile scrape, Benthic
sled

Pile scrape, Benthic
sled,
Benthic grab

Pile scrape

Pile scrape

Pile scrape, Benthic
sled

Pile scrape

No. 2 Wharf; No. 4
Wharf; Cashin Quay;
Gladstone Pier; Oil
Wharf (See Fig 31)

No. 4 Wharf;
Gladstone Pier
(See Fig 32)

Gladstone Pier
(See Fig 33)

No. 4 Wharf
(See Fig 34)

No. 2 Wharf; No. 4
Wharf; Gladstone
Pier; Oil Wharf
(See Fig 35)

No. 2 Wharf; Cashin
Quay; Oil Wharf
(See Fig 36)

Taranaki, Whangarei Harbour,
Whangarei Marina, Wellington

Dunedin, Gisborne, Napier,
Picton, Timaru, Wellington

Bluff, Picton, Taranaki, Timaru,
Wellington

Bluff, Dunedin

Dunedin, Timaru

Nelson, Napier, Timaru

Auckland, Gisborne, Gulf Harbour
Marina, Nelson, Picton, Tauranga,
Taranaki, Timaru, Wellington
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Appendices

Appendix 1: Specialists engaged to identify specimens obtained from the New Zealand

Port surveys.

Phylum Class Specialist Institution

Annelida Polychaeta Geoff Read, Jeff Forman NIWA Greta Point

Bryozoa Gymnolaemata Dennis Gordon NIWA Greta Point

Chelicerata Pycnogonida David Staples Melbourne Museum,
Victoria, Australia

Cnidaria Anthozoa Adorian Ardelean West University of
Timisoara, Timisoara,
1900, Romania

Cnidaria Hydrozoa Jan Watson Hydrozoan Research
Laboratory, Clifton
Springs, Victoria,
Australia

Crustacea Amphipoda Graham Fenwick NIWA Christchurch

Crustacea Cirripedia Graham Fenwick, Isla Fitridge NIWA Christchurch and

John Buckeridge® Auckland University of

Technology

Crustacea Decapoda Colin McLay* University of Canterbury

Graham Fenwick, Nick Gust and

NIWA Christchurch

Crustacea Isopoda Niel Bruce NIWA Greta Point

Crustacea Mysidacea Fukuoka Kouki National Science
Museum, Tokyo

Echinodermata Asteroidea Don McKnight NIWA Greta Point

Echinodermata Echinoidea Don McKnight NIWA Greta Point

Echinodermata
Echinodermata
Echiura

Mollusca

Nemertea

Phycophyta

Platyhelminthes
Porifera

Priapula
Pyrrophycophyta

Urochordata

Vertebrata

Holothuroidea
Ophiuroidea
Echiuroidea

Bivalvia. Cephalopoda,
Gastropoda,
Polyplacophora

Anopla, Enopla

Phaeophyceae,
Rhodophyceae,
Ulvophyceae

Turbellaria
Demospongiae, Calcarea
Priapulidae

Dinophyceae

Ascidiacea

Osteichthyes

Niki Davey
Don McKnight, Helen Rottman
Geoff Read

Bruce Marshall

Geoff Read
Wendy Nelson, Kate Neill

Sean Handley

Michelle Kelly-Shanks
Geoff Read

Hoe Chang, Rob Stewart

Mike Page, Anna Bradley
Patricia Kott"

Clive Roberts, Andrew Stewart

NIWA Nelson
NIWA Greta Point
NIWA Greta Point

Museum of NZ Te Papa
Tongarewa

NIWA Greta Point
NIWA Greta Point

NIWA Nelson
NIWA Auckland
NIWA Greta Point
NIWA Greta Point

NIWA Nelson and
'Queensland Museum

Museum of NZ Te Papa
Tongarewa
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Appendix 2. Generic descriptions of representative groups of the main marine phyla
collected during sampling.

Phylum Annelida

Polychaetes: The polychaetes are the largest group of marine worms and are closely related
to the earthworms and leeches found on land. Polychaetes are widely distributed in the marine
environment and are commonly found under stones and rocks, buried in the sediment or
attached to submerged natural and artificial surfaces including rocks, pilings, ropes and the
shells or carapaces of other species. All polychaete worms have visible legs or bristles. Many
species live in tubes secreted by the body or assembled from debris and sediments, while
others are free-living. Depending on species, polychaetes feed by filtering small food particles
from the water or by preying upon smaller creatures.

Phylum Bryozoa

Bryozoans: This group of organisms is also referred to as ‘moss animals’ or ‘lace corals’.
Bryozoans are sessile and live attached to submerged natural and artificial surfaces including
rocks, pilings, ropes and the shells or carapaces of other species. They are all colonial, with
individual colonies consisting of hundreds of individual ‘zooids’. Bryozoans can have
encrusting growth forms that are sheet-like and approximately 1 mm thick, or can form erect
or branching structures several centimetres high. Bryozoans feed by filtering small food
particles from the water column, and colonies grow by producing additional zooids.

Phylum Chelicerata

Pycnogonids: The pycnogonids, or sea spiders, are a group within the Arthropoda, and
closely related to land spiders. They are commonly encountered living among sponges,
hydroids and bryozoans on the seafloor. They range in size from a few mm to many cm and
superficially resemble spiders found on land.

Phylum Cnidaria

Hydroids: Hydroids can easily be mistaken for erect and branching bryozoans. They are also
sessile organisms that live attached to submerged natural and artificial surfaces including
rocks, pilings, ropes and the shells or carapaces of other species. All hydroids are colonial,
with individual colonies consisting of hundreds of individual ‘polyps’. Like bryozoans, they
feed by filtering small food particles from the water column.

Phylum Crustacea

Crustaceans. The crustaceans represent one of the sea’s most diverse groups of organisms,
well known examples include shrimps, crabs and lobsters. Most crustaceans are motile
(capable of movement) although there are also a variety of sessile species (e.g. barnacles). All
crustaceans are protected by an external carapace, and most can be recognised by having two
pairs of antennae.

Phylum Echinoder mata

Echinoderms: This phylum contains a range of predominantly motile organisms — sea stars,
brittle stars, sea urchins, sea cucumbers, sand dollars, feather stars and sea lilies. Echinoderms
feed by filtering small food particles from the water column or by extracting food particles
from sediment grains or rock surfaces.

Phylum Mollusca

Molluscs. The molluscs are a highly diverse group of marine animals characterised by the
presence of an external or internal shell. This phyla includes the bivalves (organisms with
hinged shells e.g. mussels, oysters, etc), gastropods (marine snails, e.g. winkles, limpets,
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topshells), chitons, sea slugs and sea hares, as well as the cephalopods (squid, cuttlefish and
octopus).

Phylum Phycophyta

Algae: These are the marine plants. Several types were encountered during our survey. Large
macroalgae were sampled that live attached to submerged natural and artificial surfaces
including rocks, pilings, ropes and the shells or carapaces of other species. These include the
green algae (Chlorophyta), red algae (Rhodophyta) and brown algae (Phaeophyta). We also
encountered microscopic algal species called dinoflagellates (phylum Pyrrophyta), single-
celled algae that live in the water column or within the sediments.

Phylum Porifera

Sponges. Sponges are very simple colonial organisms that live attached to submerged natural
and artificial surfaces including rocks, pilings, ropes and the shells or carapaces of other
species. They vary greatly in colour and shape, and include sheet-like encrusting forms,
branching forms and tubular forms. Sponge surfaces have thousands of small pores to through
which water is drawn into the colony, where small food particles are filtered out before the
water is again expelled through one or several other holes.

Phylum Pyrrophycophyta

Dinoflagellates: Dinoflagellates are a large group of unicellular algae common in marine
plankton. About half of all dinoflagellates are capable of photosynthesis and some are
symbionts, living inside organisms such as jellyfish and corals. Some dinoflagellates are
phosphorescent and can be responsible for the phosphorescence visible at night in the sea.
The phenomenon known as red tide occurs when the rapid reproduction of certain
dinoflagellate species results in large brownish red algal blooms. Some dinoflagellates are
highly toxic and can kill fish and shellfish, or poison humans that eat these infected
organisms.

Phylum Urochordata

Ascidians: This group of organisms is sometimes referred to as ‘sea squirts’. Adult ascidians
are sessile (permanently attached to the substrate) organisms that live on submerged natural
and artificial surfaces including rocks, pilings, ropes and the shells or carapaces of other
species. Ascidians can occur as individuals (solitary ascidians) or merged together into
colonies (colonial ascidians). They are soft-bodied and have a rubbery or jelly-like outer
coating (test). They feed by pumping water into the body through an inhalant siphon. Inside
the body, food particles are filtered out of the water, which is then expelled through an
exhalant siphon. Ascidians reproduce via swimming larvae (ascidian tadpoles) that retain a
notochord, which explains why these animals are included in the phylum Chordata along with
vertebrates.

Phylum Vertebrata

Fishes: Fishes are an extremely diverse group of the verterbrates familiar to most people.
Approximately 200 families of fish are represented in New Zealand waters ranging from
tropical and subtropical groups in the north to subantarctic groups in the south. Fishes can be
classified according to their depth preferences. Fish that live on or near the sea floor are
considered demersal while those living in the upper water column are termed pelagics.
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Appendix 3: Criteria for assigning non-indigenous status to species sampled from the
Port of Lyttelton. Criteria that apply to each species are indicated by (+).
Criteria (C1-C9) were developed by Chapman and Carlton (1994). Here
we apply Cranfield et al’s (1998) analysis to species previously known
from New Zealand waters. For non-indigenous species first detected
during the present study, criteria were assigned using advice from the
taxonomiststhat identified them. Refer to footnote for a full description of

C1-C9criteria.
Phylum and species C1 Cc2 C3 C4 C5 C6 Cc7 Cc8 C9
Bryozoa
Bugula flabellata + + + + + + +
Bugula neritina + + + + +
Tricellaria inopinata + + + + + +
Cryptosula pallasiana + + + + + +
Conopeum seurati + + + + + + +
Watersipora subtorquata + + + + + + + +
Cnidaria
Haliplanella lineata + + + +
Crustacea
Apocorophium acutum + + + +
Monocorophium acherusicum + + + + +
Monocorophium sextonae + + + + + +
Jassa slatteryi + + + + +
Stenothoe sp. aff. S. gallensis + + + +
Cancer gibbosulus + + + +
Mollusca
Theora lubrica + + + + + + +
Phycophyta
Undaria pinnatifida + + + + + + + +
Griffithsia crassiuscula + + + + +
Polysiphonia brodiaei + + + + + + +
Polysiphonia subtilissima + + + + + +
Urochordata
Ciona intestinalis + + + + + + +
Cnemidocarpa sp. + + +

Criterion 1: Has the species suddenly appeared locally where it has not been found before?

Criterion 2: Has the species spread subsequently?

Criterion 3: Is the species’ distribution associated with human mechanisms of dispersal?

Criterion 4: Is the species associated with, or dependent on, other introduced species?

Criterion 5: Is the species prevalent in, or restricted to, new or artificial environments?

Criterion 6: Is the species’ distribution restricted compared to natives?

Criterion 7: Does the species have a disjunct worldwide distribution?

Criterion 8: Are dispersal mechanisms of the species inadequate to reach New Zealand, and is passive dispersal
in ocean currents unlikely to bridge ocean gaps to reach New Zealand?

Criterion 9: Is the species isolated from the genetically and morphologically most similar species elsewhere in the
world?
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Appendix 4. Geographic locations of the sample sites in the port of
Lyttelton

No. of
Survey sample
Site Eastings Northings NZ Latitude NZ Longitude Method units
1 2487552 5733221 -43.60979 172.72167 CYST
2 2488001 5733097 -43.61093 172.72722 CYST
3 2487246 5733544 -43.60688 172.71789 CYST
4 2486985 5733421 -43.60798 172.71466 CYST
CAT JET 2486960 5733262 -43.60941 172.71434 CRBTP
CAT JET 2486960 5733262 -43.60941 172.71434 SHRTP
CAT JET 2486960 5733262 -43.60941 172.71434 STFTP
CcQ3 2487946 5733089 -43.61099 172.72654 BGRB
CcQ3 2487946 5733089 -43.61099 172.72654 BSLD
CcQ3 2487946 5733089 -43.61099 172.72654 CRBTP
CcQ3 2487946 5733089 -43.61099 172.72654 FSHTP
CcQ3 2487946 5733089 -43.61099 172.72654 PSC 1
CcQ3 2487946 5733089 -43.61099 172.72654 SHRTP
CcQ3 2487946 5733089 -43.61099 172.72654 STFTP

GLADSTONE 2487605 5733179 -43.61018 172.72232 BGRB
GLADSTONE 2487605 5733179 -43.61018 172.72232 BSLD
GLADSTONE 2487605 5733179 -43.61018 172.72232 CRBTP
GLADSTONE 2487605 5733179 -43.61018 172.72232 FSHTP
GLADSTONE 2487605 5733179 -43.61018 172.72232 PSC
GLADSTONE 2487605 5733179 -43.61018 172.72232 SHRTP
GLADSTONE 2487605 5733179 -43.61018 172.72232 STFTP

—
ArPhrOPPPANOPPOOBRRPPNOORARNWOWPAAPDPAODPRNOPRARPPOPRARBEAEDNOEAPEADANDNNONNDN

OlL 2486982 5733258 -43.60944 172.71461 BGRB

OlL 2486982 5733258 -43.60944 172.71461 BSLD

OlL 2486960 5733262 -43.60941 172.71434 FSHTP

OlL 2486982 5733258 -43.60944 172.71461 PSC 1
W2 2487400 5733355 -43.60859 172.71979 BGRB

W2 2487400 5733355 -43.60859 172.71979 BSLD

W2 2487400 5733355 -43.60859 172.71979 CRBTP

W2 2487400 5733355 -43.60859 172.71979 FSHTP

W2 2487400 5733355 -43.60859 172.71979 PSC 1
W2 2487400 5733355 -43.60859 172.71979 SHRTP

W2 2487400 5733355 -43.60859 172.71979 STFTP

W4 2487292 5733555 -43.60678 172.71846 BGRB

W4 2487292 5733555 -43.60678 172.71846 BSLD

W4 2487292 5733555 -43.60678 172.71846 CRBTP

W4 2487292 5733555 -43.60678 172.71846 FSHTP

W4 2487292 5733555 -43.60678 172.71846 PSC 1
W4 2487292 5733555 -43.60678 172.71846 SHRTP

W4 2487292 5733555 -43.60678 172.71846 STFTP

*Survey methods: PSC = pile scrape, BSLD = benthic sled, BGRB = benthic grab, CYST =
dinoflagellate cyst core, CRBTP = crab trap, FSHTP = fish trap, STFTP = starfish trap, SHRTP
= shrimp trap.



[LNeleoloNoNoNoNoleleo ok lloNoNoNe oo oo No e No R e Neo o o No No No o o No No No o oo o oo No NoNo o o Rollo No o No}
N Nejojojojojojolcjojolojcjojoojojojojcjoloojojojojojojolcjoolojojojojoololcjlcjolofoolo i jloJooo o oo Na}

[alleloojolojlofolcjioolojiclolojojojolojojoojoojoojojofojclicolojoojojoolojcjojojoololo R jojoojojoo oo

NI

INOLSAv1O

L lleNoNoNeoNeoNoNoNeloNoNeolo o NeoNoNeo R oo NoNoNo R e R oloNo foNoNoNoNoNoNe NoNollc fo N o oo Rollo NoNo NoNoNeo NoNoNo No

[PNeNeoNeoNoNoNeoNoloNoNoNolle oo NoNoNoNe NoNoNe e N R g llo o No Nl R o NoNo oo loNo NoNoNo No Rollo No NoNoNo No NoNo}
(\NeNeNeoNeoNoNeoNololoNoNollc o R NoNe R oo NoNo R NoNo R lleo R lolo o NoNoNoNoNoNoNo Nolloc loNo R loNo No Rollo No NoNoNo No NoNo}

[sleloloNeoloNoNoleloNoolofoloooloNoNoNoloNoNoNoR o ool loNolooNoNoNoNoNollelo oo oo No Rl oNooNoNolo o]

1no

[LNeNeoloNoNoNoNole oo NolleloRoloNo R oo No o No Neo No No o o o o No o No No No o o Nolo oo oo oo No oo No oo No o No}
(\\NeNeNeNeoNeoNeNoloNoNeoNolle N NeNeoNeo Rl Ne N N g e e NoNoNoNoNoNoNo No o oo R oloNo NoNoNoNo NoNoNo No NoNo]

N, ~—O0OO0O000000000000O0~00000000O0~~00000000000O00O0O0O0O0O0O0OO0O0O0O0O0O0O0O0

[elelolojojojolclcjojolicffcjolooljojooojoojojojojeojolcleoooojojooRjoliclicle ol ool Jo oo Ne oo o)

JSIN

L lleNoNoNeoNeoNoNoNeloR ol oo RN oo NoNoNoNoNoNoNoNo RolloNo foNoNoNoNoNoNe Rollo e oo oo NoNoNoNo NoNoNo No Rollo Nl

[LNeNeoR ool Neole oo Nollelol e e No No Ne o o oo NoNo R e Jololo ool oo oo oo loNo R oo o NoNo o oo o o R oo}
(el _joNeoNeNeoleloNoNolleloR oo oo No iR S “ieleleloololeo oo lo o oo o Nolloleo o oo oo Rl No oo loNo o No}

[alleloleojolojlofolcjioolojiclofojojojolojojoojojojoojojofojcolicolojoojojoojojcjojojooolo R oo ojojo oo o]

1no

[NeNeo R NeoNoNeoNololoNoNollc o NoNeoNoNoNoNoNoNoNo o Rolleo R lolo o No No RoNo NoNoNeo Rollo floNo NoNoNo No NoNo No NoNoNo No NoNo}
(\\NelejoNoNoNooleloNoNollcloR ol _loNoNoNoNoNoNooNoRlo N oo oo NoloNo oo o Nolloloo oo oNo oo o oo loNo o No}

[=leNoR_NeNeNeoNeoNeloNoNololoR oo NoNoNoNo oo o NoNoNo ool loNolo o oo oo No i e JoNoNoNoNoR_jlo oo oo oo o)

~N N — ~N
ozoozoZz

ZZZZZZZBZZZ(UZZZZZV)ZZ(ZZZZV)ZZZ

ZHZZZBILZHHIBZOOO

N
SN1e1S,
NI uonisod ajid
a1eol|dau 9jid
€00 8pod yieg

eAny
(0& | seaxo 1gj yroows Ajquinio) ¢ ds u
ejejound “Jo
eaojued
(58JA150JA1 % seaxo) | "ds U
eLeuale Jo
(uoiysno uey Aexyids 3jos) | ds u
sniooep
snisepow
suyje
218qOJX9S
aelpueazeeoU
Jounu

snuea
aelpueazeeou
snjnsoqqib
aelpueazeeou
smebuoja

‘ds

sieuLd
eowauly
SIsuajiyo

xajnd

sienbal
ejeoyd

ds

siebal
231nu1021q
snyoisiu

ZEVES)

eauled

eaqn|
euneuwspAyoed
ejejjooued
aeinyowe
Juasuaiow
SISU81IEMBIS
nyoes|
ejoAwna
xepoyd
1swepe

‘ds

Ssijeusajul

‘ds

‘ds

suelben
ejesul

‘ds
BoIpUBI9ZOBU
smebuoja
ewu

‘ds

e2lo0uWAb
oyded

s9l0ads

sequoyd
eloopy
euojoleH
elpuoysijeH
b U eepiLagns
elbuodsAing
elbuodsAing
snuejeqebawoloN
snjuno.snYy
uowoaeed
oeplyuex;é
Sa.Jal10UUId
XeJUy2IL0IoN
snuioJeoljeH
J890UB)
J80uB)
S8Y1S1/04184
SaY1S1/01194
ejoydope|)
ejoydope|)
eoese]
221150
snqoJisousy
ejjoLned
glaA1s
edieoopiwsu)
edieoopiusu?)
edieoopiwsu)
edieoopiwsu)
2die204931sy
einAd

einAd

einAd

einAd

enbjopy
enbjopy
snjjAiog
sopoyjjfi1og
gJj240)
wnipidy
wnipidy
wnuwapiq
euoln
eueunoy
eLenuody
aoy104IuYy
gjjauejdijer
aepiuswinpelq
auswinpelq
snyuepadseioy
eydiowojserdly
wnipLdwiy
eujueyes
eujueyes
snuag

oEpPIIWSaPaWAH
aepiuley)

seplepisAg
seplepisAg
oepluejeg
oepluejeg
aepluows|ed
deplyiuex
aepuaylouUld
sepile
9BPI1BWOSOUSWAH
aepLoue)
oepLouUB)
9EpIUB||9240d
9BpIUB||9240d
aeadeioydope()
aeadeioydope()
oeploese]

2epIuULIBISY
2epljeA1S
2epljeA1s
2epljeAIs
aepljeA1s
aepljeAis
aepljeA1s
oepuUNAd
oepuUNAd
oepuUNAd
oepuUNAd
aeplinbjow

aeuljAnog
aeuljAnog
2EpIEBWOSOPOYY

aepluwapIq
sepiuol)

aepliliebesg
sepi|jaueidiey
eepluswnpelq
eepluswnpelq
aeplijjeydAyleg
aepiydiowoiserdry
aepLoydonuody
51493dA ]

BpLI9|IS0|1990d
epLs[oso|deH
epLs[oso|deH
eplpuoydlieH

eplswoIpeH
ep11eI920A101q
ep11eI920A101q
eoIoBIOY |
eoIoBJIOY |
eapue)
einAyoe.ag
einAyoeuag
einAyoe.ag
einAyoeug
einAyoe.ag
einAyoe.g
eJnwouy
einwouy
ssjeoydope|)
ssjesoydope|)
BPIOJOUDA
epl0a1SQ
epIoNAN
EPNEAIBA
ElLouBIqopl01S
EllYouBIqopI01S
EllYouBIqopI01S
EILYouBIqOpI01S
EILYouBIqOpI0IS
EILYouBIqopI01S
EllYouBIqopI01S
EllYouBIqOpI01S
EILYouBIqOpI0IS
EILYouBIqopI01S
EllYouBIqopI01S
EllYouBIqOpI01S
EILYouBIqOpI0IS
EILYouBIqopI01S
ElloueIqogelyd
elyoueiqosno|dy
elyoueiqosno|dy
elyoueiqosno|dy
ejyoueiqosno|dy
BLBIUNOY
BLEBIUNOY
BLBIUNOY
BLIBIUNOY
BLBIUNOY
BLBIUNOY
BLBIUNOY
BLEBIUNOY
BLBIUNOY
S9WI0JI1019d
S9WI0JI1019d
sJ9pIQ

*S|IE19P J0j 191 995 "BIRUIWISIBPUI Sa10ads =[S ‘DAlleu = N ‘2 AloBaied o1uabolrdAio = 2) ‘| Aiobared oluabordAid = | ‘(Buipeys Aq paiybiybiy) snousbipul-uou = y :SN1e1S,

aelbuodsowsq

£90BISNI)
£90BISNI)
£90BISNI)
£90BISNI)
£90BISNI)
£90BISNI)
£90BISNI)
£90BISNI)
BaJeIsnI)
£90BISNI)
£90BISNI)
aeadAydouoydope|)
aeadAydouoydope|)

leAlg
BapI0IaISY
B92BIPIOSY
BaoeIpIoSy
£92BIPIOSY
B92BIPIOSY
B92BIPIOSY
B92BIPIOSY

B92BIPIOSY
B92BIPIOSY
B92BIPIOSY
B92BIPIOSY
B92BIPIOSY
B92BIPIOSY
B92BIPIOSY
B92BIPIOSY

ea2BIPIOSY
e22BIPIOSY
Ba2BIPIOSY
BOZOYIUY
BOZOYIUY
BOZOYIUY
BOZOYIUY
BOZOYIUY
BOZOYIUY
BOZOYIUY
BOZOYIUY
BOZOYIUY
bAs2rdounoy
bAsardounoy
sse|)

sbuide.os a|id pue suo0i123]j02 JSAIP 3y} wol} S} NSy "eG xipuaddy



[bNeleoloNoNoNoNoNoloNoNollolloNooNolloNelo ool loNoloNoNolooNoNoNoNo oo ol _N_lleNolocfoo o NoNoNoNoNoloNo o No}
(\\NelejoNoNoNoloNoloNoNollooloNoNoNoll e leoNoNollloNoloNoNoooNoNoNoNooNo oo N jleNolo oo oo oo oo loNo o No}
[=leNeoNeoR oo NeNo oo NeojoNolloNoNoNolc o loNo ol oo o oo oo Nolo o oo oo llo N o Jollc oo Nolo o oo oo No o o)

NI

INOLSAv1O

Dl eleoNeoloNoNooNoNooloNololoNolollcNolofoN oo oo o loNo o oo o oloNoNolloNeoloNollc o oo o oNoo o oo o)
[LENeNeoNoNoNoNoNoloNoNolle i NeoNe oo NoNolcloNoloNoNololo oo oo oo oo NoleoN oo oo oo oo oo o No o No}
N OOO0OO0O000000O0 00—~ OO0~ 000~~~ 00~0rr 0000000000000 OOOOOOOO
[sleloNoNeoloNoNoo ool jloNeoNoNol o loNoNol_i_Ne ol oo oNoleo oo oNolle o loJollc oo Nolo o oNoo o oo o)

1no

N—OO0OO0OO0OO0OO0OOO0O0OO0OO0O0O0OOO0O—0OO0O0OO0OO0 OO0 O0O0O~O OO0 0O0O0ODO0OODODODODDODOODOOO0OOO
(NEoNeleoNoNoNoNoNoloNoNolloNoloNoR_lolloNeloNoNol o R_jloNeNe Rl e K e oo oo No o RS “l=keloNoNo o NoNo o No o No}
N>—OOOOO0OO0OO0OO0O0O0O0O0O00O0O0O0~000O0-~0000000O0~0000O0—~—000000O0O0—~—00O0—O—

[eNeoNeoNoNooNoNoNooNolloNeoloNoNoNolloNoloNool_leoNoNolooNolooNoNoloNooNolleloloNolecloNo oo oo o NoNoNoNo N o)

JSIN

Dl leleoNeoloNoNooNoNoolloNoloReoRolleNe oo R« Rl o oo o RS A ele oo llo N loNollc oo oo o oo oo NoloNo)
PR NeNeoNoNoNeoNoNoNoNoNolloNoloRooNolloNe o NoNo N« L e R oo NeoNoNo oo NoNoNo o NoloNo o oo No NoNoNo NoNoNo No NoNo}
(NE_NeleoNoNoNoNoNoloNoNollo Nl Roleol oo loNoRollcloNo oo oo oo No oo oo o Nolo oo oo No oo o NoNo N R _No}

[slelolNoNeoloNoNoNoNoNoolloNolloNo ool o loNoNoll_lloNeoNoNoloNoNolooNoNoNoNollo Rjlo Jollc oo oo o oo oo No o o)

1no

[LENeNeoNoNoNooNoloNoNollo ol ool i _lleNoNeol oo oo o R o} Ne o Neo R SN e Ne o o Neo No o No No No X e No o No]
(NE_NeleoNoNoNoloNoloNoNollo ol ool oo e ool lloNolo oo oo R o oo No oo X jlec oo ool oo oo oo No o No}

[sleloNoNeoloNoNoNoNoNoolloNoloNo ool o loNoNoli_lloNeo o oo o NoNoNeo B oloNoNolloNe o jlc oo Nolo o oo oo Rolo o]

N

~N — N

ZZZZZZZZ2ZZ<<ZZZZI<<HZZC0O0Z0OZZZZZZOZZZI<BOILCZZOBZZZZHRZZH

20
SN1e1S,
NI uonisod ajid
a1eol|dau 9jid
€00 8pod yieg

‘ds

snuewibuoy
suanba.y

| -ds
euewibuo|
liiemsey

B210A]
sisuapjeiney
‘ds

esniqo d Jje 'ds
eoyioed
aensuiuad
2eu01xas
wnsojpisul ‘W “jje “ds
‘ds
wnajisniayoe
wninoe
ewelubew
eenoew
B210A]

eoIdA] "y “Jje ds
euewiqieq
sniAepY
ewyeyiydoioew
snjenoieqns
ojsuyofl
esonxayy
-ERED
sipuny
wnynieaijep
ewojoyoip
elenb.ioigns
15191EM

glabue

‘ds

neinss
eueisejed
siewixoldd
esJawil
S111504INUS]
eolpuelez
elejjaqey
eunuau
suealbiu

eulja)

Iswjey

2ona|
ejeuibnue|
e/nueu

uejim

eLeA
aelpueazeeoU
sieaasne
(ewbisosoew) | ds u
s9l0ads

SNJ820.1AYIS|
SNJ820.1AYIS|
essefojusp
sisdosewwien
sisdosewwien
sisdosewwien
sisdosewwien
eipawiyalosiuy
oeAH
eLaYoAIo4
aujwexapeled
sadoijod
wniydoiooouop
wniydo1oo0uop
soquisjoipLisp
wniydoiooouop
wniydoiosody
X115euojo)
eloy

eloy

eloy
eJiayoojdeH
snyoojyduwy
siArewy
SNYAA2s0109|dWAS
SNYAA2s0109|dWIAS
BOBYI0UOHN
eugnunid
eJjaienaiadg
wniosjeH
eleqo
eJjodisiaie
gjjaso1seiy)
SaploJeyosy
243097
wnadouo)
g/nso1dAi)
euLodsja)
elejja)

elejja)
ealaqe)
enbng

enbng
e|japiyouQ
eiuejoa3
2oWIR0ION
sLiopeled
stopolojy
suopiyo1y
eulped
sisdojjasiy
gjja1edebis
eneuoydis
gjjaiadsseled
snuag

9BpPLI9J0JAYDS|
9BpLI9J0JAYDS|
9BpPLI9J0JAYDS|
oeploes|
oeploes|
oeploes|
oeploes|
seplpawiyd
oepljeAH
aeplulwexaq
aeplulwexaq
aeplaplotdA)

aepiblisewo|o)
oepLoy
oepLoy
oepLoy
oepLoy
sepiyoojiydwy
sepljhiewy
ELIIENMWELN
ELIIENMWELN

oepljjajelyd
9EpIIddjeH
aepluenuedwe)
aepuodisialep
aepl|jaJ0doziyos
eeplulBYdUBWOY
oepL129|3
oepL129|3
aepinso1dAi)
aepLoda|e)
aepiue|e)
aepiue|e)
aeplpue)
aepinbng
aeplnbng
SEpIIPIYIUQ
sepinuodewr]
oepinio
aeplpuog
aeplpuog
seplpuog
aepipLopowoIy)
deplulonI
aepleendAle)
aepieuoydis
oepIedAN
Ajiwe4

epodiydwy
epodiydwy
epodiydwy

epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy

epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy

epodiydwy
epodiydwy
BpIoJpAH
BpIoJpAH
BpIoJpAH
BpIoJpAH
BpIoJpAH
BpIoJpAH
BpIoJpAH
B1BWO1SO|IBY)
B1BWO1SO|IaY)
B1BWO1SO[IaYD)
B1BWO1SO|IaYD)
B1BWO1SO|IBY)
B1BWO1SO|IBY)
B1BWO1SO|IBY)
B1BWO1SO|IaYD)
B1BWO1SO[IaYD)
B1BWO1SO[IaYD)
B1BWO1SO|IBY)
B1BWO1SO|IBY)
eJoydolewo|@1sAs
BSso|booes
epodoJlsebojeied
ElYouBIqIpNN
ElYouBIqIpNN
ElYouBIqIPNN
EIYouBIqIpNN
eydiowiuiol]
eydiowiuiol]
eJoydojewwoseg
BpLI9|IS0|1990d
sJ9pIQ

*S|IE19P J0j 191 995 "BIRUIWISIBPUI Sa10ads =[S ‘DAlleu = N ‘2 AloBaied o1uabolrdAio = 2) ‘| Aiobared oluabordAid = | ‘(Buipeys Aq paiybiybiy) snousbipul-uou = y :SN1e1S,

BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
eoeJ1SOdeRN
BOBJISOOB[RN
BORJISOOB[RN
eoeI1SOdBRN
BOBIISOJB[RN
BOBJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN

BOZOJPAH
BOZOJPAH
BOZOJPAH
BOZOJPAH
BOZOJPAH
BOZOJPAH
BOZOJPAH

BlEWaL|OUWAD

BlEWIL|OUWAD

BlEWaB|OUWAD

BlEWaB|OUWAD

BlEWaL|OUWAD

B1EWIL|OUWAD

BlEWIL|OUWAD

BlEWa.|OUWAD

BlEWa.|OUWAD

BlEWaL|OUWAD

BlEWaB|OUWAD

B1EWIL|OUWAD

epodoJlsen
epodoJisen
epodoJisen
epodoJisen
epodoJisen
epodoJlsen
epodoJisen
epodoJisen
epodoJisen
epodoJlsen
aelbuodsowsaq
sse|)

sbuide.os a|id pue suo0i123]j02 JSAIP 3y} wol} S} NSy "eG xipuaddy



[LNeleloRloNoNoR oo oo o NeoNe oo NeNoNo ol loNo oo o oo o Nolle oo oo o NoNoRjoNo oo No oo oo o No o No}
(\NellelojooNooNoloNoNooooNooNoNolooNoNoleloNo ol oNoloNoNollcloloNoR o oo o oo oo No oo oo o No o No}

[slellcloNeoloNoNoooNooloNoloNoolooNo oo oo oo ol oo oNolojlofloloNo oo oo loloooNolo o oNolo o Nolo o)

NI

INOLSAv1O

Adleliclejolojlojololjojojojojojojojolojojojojoliclecojojoojooojlojclicjojojojoojojooo ol Jojooojool oo o]
[LNelcloRjloNoloNooNoNooooNooNoNolooNoNoleloNoloNoNoRolloNoNollolo oo oo oo o oo oo NoNoRolo oo No o No}
NO— OO0 00— 000 ~00 000 ~0000~0000000O00O0Or000O0O0O0O0OO0OO0O~—— 000000

[slellcloNeoloNoNoooNooloNooloolooNo oo oo loNoNoloNoloNoNo ol lololoNoRojlo o loNoNooNolo o oo oo No oo

1no

[bNelcloNoNoNooNolo oo oo NoNe R o No ol o No oo R S ke Re ol oo Rojlo o NoNo o NoNeo R o No oo No o No o Nof
(\NelleloR o oR S clo oo oo o R sk XeReooNolcloNoRolo R_jloNeNoNolle o loNo oo o jlo N oo oo No oo oo o No o No}

N>~OOOO0OO0OO0OO0OO0OO0O0O0O0O0O0O0O~—00000O0O0O0O0O0O0O0O00O0O0O0O0O0O0O0O0O0OO0O0O0OO0O0O0O0O0OO0O——00

[elecleclooloooNolooNoojooNoooloNooolloloNoNolo o olooNolloloo oo lo o Nolo o oo oo oo o NoNoNoNo No)

JSIN

TOOO~—O O —~—OO0OO0O0O—O0O0 0000000000000 O0O0OO0OO0 OO —0OO0O0O0ODOO0OO0O—O0O0O0OOOO—
[LNelcloRjloNoloNoloNoNooooNooNoNoNlooNoNolcloNoloNoR_jloNoNoNollclooNooNoNolo o oo oo No oo NoNoloNo o No}
(\NelleloRjloNeNoNeoR oo loNoNoNo Ho o Xk XelelloNo oo oo oo Nollelo oo oo oo oo Neo oo NoNoRolloNo o No R oo}

[slellcloNoloNoNoooNooloNoolooloNoNoNoloNolo oo o oo R_E o}l foj oo o oo o oo o oNolo o oo oo No oo

1no

MNMOOO—O0OO0O—O0O0—~—0O0O00O0O0 0000000000000 O0OO0OO0O0O0O—O0O0OO0OO0——0O0O0O—0O0O0—00O0
(NEoleloRloNeoNoNo oo oo o ool oo Neo R o No e o R S NoNoXo o No ol e o oo oo No oo o No oo No oo oo o No o No}

[slellclloNoloNoNoNoNoNooloNooloolooNoNoloNolo oo oo RoloR_lol o oo oo oo o oo oo Nolo o oo oo Nolo o)

NZZHNZZZZHRZZANRZHNHRZZZHZILZ2ZZZZ22Z2Z2

~N
(&)

N

20

IS

N

20

N

IS

v

IS

SN1e1S,
NI uonisod ajid
a1eol|dau 9jid

€00 8pod yieg

eiqoz
18pU)

O-sljiAsng
g-sjiAsn3
v-umouxun-uijjAsn3
Jepur
snwoayaAjod
ejopidsjoioew
18pU)
g-sapnsAn
Z-VYMIN-eljein3
ano.b~sies1sne=siaJauAle|d
ejuopoAjquie
1epur
Sisuajonbiay
eLeole)
Ssapiouinbiwed
suojnisnbue
gjeydsooseyds
sisuajjesisne
1UBAO|
epyneuurd
ejewenbs

‘ds
Sijeuiwe.o)ipiod
asus|jaqdwed
ejenojjeued

ds

ds

ejejjobey Jo
Ssiyyje;
sisuajjeb s ‘jje -ds
221041
nuebuem

‘ds

snyesuo

niey

njemeuew
ejeuLeogns

‘ds

‘ds

Bosan

ejsnbue

‘ds

ejsnbue -jje “ds
lussuaydals
ebundbund °§ “jje -ds
‘ds

eojoleye

| -ds

ey

‘ds

1419118

‘ds

s9l0ads

slj|AsouedAi|
SEPIIAS
sijiAsng
sijiAsng
umouyun-uijjAsng
oeplouAjod
snjouopida]
aoylouLieH
9BPI20POJIAYL
sepnsAw
eljeing
slaouAle|d
REVEIEN]
oepipiaioN
sayuesN
BEVEY
REVEIEN]
snwoiporydo
susuLIquINT
eajjinioq
SobULIBWOISIYOS
euepun)
sijoyadiydwy
Saploxnaz
auUBWOIALYIS|
ewoloeydsopnasd
CELR] 9]
ewoloeydsopnasd
29130495
einyiueled
eanyauesspy
aoyj0ua1s
eqas
Sn1820pod
Sn1220pod
Sn1820pod
Sn1220pod
Sn1820pod
ej0008)/B)HY
BUIOISOXOUd;
sisdoueisA7;
enjospjeme.led
enjospjeme.led
enjoaplemé
enjospjeme.ed
enjospjeme.led
uo/U02BWOIS
elbioqali
elbioqalli
20y100n97
20y100n97
esser

esser
esselojuap g
snuag

sepl|iAS
aepIouAjod
aepIouAjod
aepIouAjod
2epIoopo|jAyd
2epIoopo|jAyd
2epIoopo|jAyd
SepIp1aJaN
aepIplaIaN
SepIp1aJaN
SepIp1aJaN
SepIp1aJaN
SepIp1aJaN
aepluoisaH
aeplauLquin
aepla||iAIog
aeplg||iAloq
seadelely
aepuniydwy
oepleue |
aeplewoJsseyds
aeplewoJsseyds
aeplewoJsseyds
aeplewoJsseyds
aepuiuelopnasd
aeplnyjueled
aepunyuy
2eployIouns
9epiges
2eplIa20pod
2eplIa20pod
2eplIa20pod
2eplIa20pod
2eplIa20pod
SEpRIIdIN
oepISseuBISAT
oepISseueISAT
oepISseuBISAT
oepISseuBISAT
oepISseuBISAT
oepISseueISAT
oepISseuBISAT
oepISseuBISAT

no.Iogaljr
oeploy100na]
oeploy100na]
9BpLI9J0JAYDS|
9BpLI9d0JAYDS|
9BpPLI9J0JAYDS|
Ajiwe4

BpIoOpOjjAYd
BpIOOPOjjAYd
BpIoOpOjjAYd
BpIOOPOjjAYd
BpIoOpOjjAYd
BpIoOpOjjAyd
BpIoOpOjjAYd
BpIoOpOjjAyd
BpIoOpOjjAYd
BpIOOPOjjAYd
BpIoOpOjjAYd
BpIOOPOjjAYd
BpIoOpOjjAYd
BpIoOpOjjAyd
BpIoOpOjjAYd
BpIoOpOjjAyd
BpIoOpOjjAYd
BpIoopojjAyd

epung

epung

soleleuIWET
epuniydo
eaoepleue |
epodos|
epodos|
epodos|
epodos|
epodos|
epodos|
epodos|
epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy

epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy

epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy

sJ9pIQ

*S|IE19P J0j 191 995 "BIRUIWISIBPUI Sa10ads =[S ‘DAlleu = N ‘2 AloBaied o1uabolrdAio = 2) ‘| Aiobared oluabordAid = | ‘(Buipeys Aq paiybiybiy) snousbipul-uou = y :SN1e1S,

e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
aeadAydoaseyd
eaploiniydQ
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
eoeJ1SOdeRN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
eoeI1SOdBRN
BOBJISOOB[RN
sse|)

sbuide.os a|id pue suo0i123]j02 JSAIP 3y} wol} S} NSy "eG xipuaddy



[PEoNeNeoNoNoooNoloNoNoNololoNoNoNooNoNo ool _loNoloNoNoNoloNollolojollocloNoloNolo o oo oo No ool
(NEoNeNeoNolojoNoNoloNoNoNoRoR oo oNoNoNoNoNollcloNoloNoNololoNollolojolloclo oo Nolo o NoNo oo No ool
[alieleleojojcjojojojojololojofojojoojoolofojolclleoojojoo ool jlcjlcjojllclecfollojojojofoololo oo o)

NI

INOLSAv1O

Dl eleoooNoNooooooNooloolooNoNoNoN oo oo oNoNo o oNollcloNollcloooNo o oo o oo NoNo o)
[PEoNeNeoNoooNoNolooNoNololoNoooloNoNoNoNollecloNoloNoNolooNolloloollocloolo oo o oo oo No ool
(NEoNeNeoNolooNoNoloNoNoNoloNoR_loNoNoNoNoNoNoleloRojloNoNoNoNoNolloloollocloNo o Rojlo o oo oo No ool
[sieloNooloNoNooooooNoNolooNooNoNoNoNolloloNooloNo ol oNollcloNollclo oo oo loNoNo R oo o o)

1no

[NeleNoNoofooNoloNoNoNolooNoooloNoNoNoNollecloNoloNoNolooNolloloolloclooloNoloo oo oo No ool
[\NeleNoNoNoloNoNolooNoNol oo e oo XKoo NoNo oo No oo No oo Nolloloollolo oo ool oo oo o No]
N>—OOO~—000000000O00O00O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0OO0O0O0O0O0O0OO0O0OO0O0O0OO0O

[eNeoloNoNoNooNoNolooNooNoloNoloNoNoRooNolloloNoNolo oo NoNollofoololoNoloNoNoNoRloR_loNoNoNo]

JSIN

Dl eNeoRoNoNeoNe oo R e No oo o oo RS "l lele oo oo o Nollc o Nollclo oo oo oo o oo oo o)
[NeleNoNoNol oNoloNoNoNoNoNoNooNoloNoNoNoNolleloNoloNoNoooNolloloollocloNoloRojloo oo oo No ool
[\NeleNoNolojoNoR_loNoNoNololoNooNooNoNoNoNolleloNoloNoNolooNollolojollocloNoloNolo o oo oo No ool
[sieleoNooloNoNooooooNoNolooNooNoNoNoNolloloNoNoloNo o oNollcloNollclo oo oo oo No R oo o o)

1no

[NeNeNoNoNoloNoNoRoleNoNo o oo o No Neo No o No e oNo oo No oo No o loo oo oo oo oo No oo oo ol
[\NeleNoNoojooNolooNoNololoNooNoloNoNooNolleloNoloNoNoooNolloloolloclooloNolo o oo oo No ool
[alielclojolcjojojojojololojofojojojojojolofojolcloojojoojoloojlcjioollcleollojojolol }ojoo oo o)

*S|IE19P J0j 191 995 "BIRUIWISIBPUI Sa10ads =[S ‘DAlleu = N ‘2 AloBaied o1uabolrdAio = 2) ‘| Aiobared oluabordAid = | ‘(Buipeys Aq paiybiybiy) snousbipul-uou = y :SN1e1S,

<ZZoHonZz

ZHZHZHZHZZZOHHZZHZZZZZZ

SN1e1S,
NI uonisod ajid
a1eol|dau 9jid
€00 8pod yieg

pai @l 01 jjews 00
- @l 01 jjews 00
- sjueyd puey
‘as eyaiowousiuy 9BdJBA|IN ssleAIN aeadAydoain
‘as eAln 9Bd2eA|IN ssleAIN aeadAydoan
211159/ sisdoAug aeaoepisdoAug ssjepisdoAig aeadAydoain
“ds 18pul snuab 1apuy epipe|oAjod eLe|[aoun
ds e|sbuiseH aeplsbunsey B1BWO1SO[DA) BlEWIL|0UdS
248110} eluswiApoyy 2B90BIUBWIOPOYY soleluswApoyy oeadAydopoyy
as eluswApoyy aeadejuswopoyy soleluswApoyy aeadAydopoyy
esoyidsoed eLeIuawoT 2B90BLIEIUBWIOT soleluswApoyy oeadAydopoyy
auejnoioe snadisesojews. | 2B90BIP0JIES so|eunJebio oeadAydopoyy
Laxyooy eiuoyadisolans 2e90BOWIOPOYY solelwesa) oeadAydopoyy
BuIssIiqns eiuoyaisAjod oeade[PWOPOYY S9[BIWEID) aeadAydopoyy
ds ejuoyaisAjod aeadepWOPOYY S9[BIWEID) aeadAydopoyy
euejzyLiouw enjoAnsog 2e90BPWIOPOYY solelwesa) oeadAydopoyy
leeipo.iq eiuoyaisAjod oeade[PWOPOYY S9[BIWEID) aeadAydopoyy
Aaniey enjoAiisog aeadepWOPOYY S9[BIWEID) aeadAydopoyy
ds oeaoeLIassafaq ELERLIVENETET] solelwesa) oeadAydopoyy
as wnssojboyifig oBadeLIasSsala( S9[BIWEID) aeadAydopoyy
eljoj1o1enb SAIPOIAY4 aeadeLIasala( S9[BIWEID) aeadAydopoyy
as eususWAH aeadeLIasala( S9[BIWEID) aeadAydopoyy
ds S119S0ZIYOS ELERLEINERETETg| solelwesa) oeadAydopoyy
ejenonuap awiweiboLAp ELERLEINERETETg| solelwesa) oeadAydopoyy
wnuLo wniyaLouy oeadeIWEID) solelwesa) oeadAydopoyy
8|nasnisse.d BISYILJLID oeaoeIWeID) so[elwesa) oeadAydopoyy
wnignJ wniuess) EEEREIIY solelwesa) oeadAydopoyy
oeipue/eazaeAou ausjedijie) aepluajjedijied epodolued epluoboudAd
snuadissijjad uoIyo0.IBYdAS aepiuouy) euluoHYyo0ouYyos| ejoydooe|dAjod
snsosod SNYou020310AIY) 9EPIU01IYI0YIURDY BUIUO1IYD0YIuRdY ejoydooe|dAjod
eolpuelez 2U02IO0YIURDY 9BPIU0IYI0YIURDY BUIUOLYDOYIUBDY eJoydooe|dAjod
euwixew 28/02IN ELIIEEIEY SJI[ELEETR e19BY2A|0d
18pU) oepijjeqala ELIIEIEIEY e19BY2A|0d
ejjuLe 28J02IN ELIIECEIEY e19eYdA|0d
2eppo3 2uosojqa.ls ELIIEEIEY e19BY2A|0d
g-ej1eqaia ejjeqaia ELIIEEIEY e19BY2A|0d
v-snjnie.i) snjnye.) aepimeL) e19BY2A|0d
sieyonu SIIBULLID0I0Id aepime.L) e19eYdA|0d
snaeyoojAyoue EXEVEI] e19BY2A|0d
eenoew eipueuly e19BY2A|0d
18puf gnaias e1aeyoAjod
snJajiuLied snyoueiqouids e19eYdA|0d
18pU) aepijjaqes e19BY2A|0d
esojujoe| gjjiuwelodopnasd e19BY2A|0d
v-gjjueiod ejjiue1od e19BY2A|0d
sueliaqe xeuowa(q e19eYdA|0d
v-ewwonyoueig ewwolyoue.lg e19BY2A|0d
22n2 ewwolyouelg e19BY2A|0d
sa10adg snuag sJ9pIQ sse|)

sbuide.os a|id pue suo0i123]j02 JSAIP 3y} wol} S} NSy "eG xipuaddy



[LNeNeoloNoNoNoRjoleoNoNolleloR ool oo oo oo o No X e Neo o o No No NoNeo oo R e o oo o No o No o o o No oo No o No}

(\NelejoNoNoNoololeolollcloNoNoooNoNooNoNooloNoloNoNollo oo oo o oo oo oo Rl _NeoNeo o NoNoR oo No N No X

[allelolojolojlofojcjiojolojiclolojojojolojojoojoojoojojofojclicojlojoojojoojojcjojojooolo R oo ojojo oo o]

[eNeoNeoNoNoNoNololoNo ol ol leoNeR oo ek Heo o No o e oo o NeoNo No oo NoNo oo fo oo oo No o oo o NoNoNoNo N o)

JSIN

TOOOOO0OO0OOO0OOrO0O 000~ 00~0000O0~ 000~ 00000000000~ O0O0O0O0O0OO0O—~—0O0O0OO0O0O0O0O
[bNeNeoloNoNoNoNoleleNoNoloNoR e NeoNe N NoNo e No XK o o o o No o o No No o o Nolo oo oo oo oo o oo o No o No}
(\Nelel_jeoNeoNeoNoleleNoNolleloNoNoR oo o oo o R e oo o NoNo oo oo oo lloloo oo oo NoNoNo oo o No o No}
[sleloNoNeoloNoNoleloNoNoll loloNol_NoNeoNeNoNoNeNoNo Rl oo e loNo oo oo oo NolleloJoloNo o Nolo o oo oo No ool

1no

[Nl ool oo oo NoloNoRo oo oo oo o o R Sk ielcllc oo lo o oo oo lloleo oo oo o R ojloNo oo o No o No}
(\NeNeoNeoNeoNoNeNolo o R oo loNoNoNeoNoNoNoNoNoNoNo o Rolleo R lolo o NoNo o No NoNoNo Nollo loNo R loNo NoNoNo No NoNoNo No NoNo}
[alleloojeolojofajcjieolojiclolojojojoojojoojojojoojojofojcolicolofoljojoolojicjlojojoojolo R jojoojojoo oo

NI

110

[eNeoleoloNoNoNolofloNoNoll JlecloloNoNololoNoooloooNoloNoo oo o Noloo oo oo oo o oo oo oo oo NoNoNo No)

JSIN

LlleNoNoNoloNoNoleloNoNoll oo o oo ol oo NeoNeo X e N e o No N No o Mo No No No e oo No o No o Eolo NoNo o N No No
[bNeleoloNoNoNoNoleloNoNolloNoNoNeoNoNoRoNo R oo No XS o oo No oo NoNo o o Nolo oo oo oo No oo oo o No o No}

(\\NelejoNoNoNolololeoNoNolloloNoNoR_loNolooNoNoooNoloNoNolloloNoNoloNo oo R loleloNoNoNoo o R_jlo oo oo No o No}

[allelooolojlofojcjiejolojiclolojojojolojojoojojojoojojoolcolioolofoljojoolojcjlojojoololo R jojoojojoo oo

1no

[bNeleoloNoNoNoNololoNoNolloNoNoNeooNoNoRloNo oo R e Neo o e No Neo oo o No o No o lo oo No oo NoNo o NoNoRolo o No}
(\\NelejoNoNoNoololeoNoNolleloNoNoo ool o oo NoNoloNoNolloloNoNoloNo oo o Nolloleoo oo oo R jloNoNoNoloNo o No}
N>—OOOO0OO0OO0OO0OO0O0OO0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0~0~0000O00O0O0O0O0O0—-—00O0O0O00O00O0

*S|IE19P J0j 191 995 "BIRUIWISIBPUI Sa10ads =[S ‘DAlleu = N ‘2 AloBaied o1uabolrdAio = 2) ‘| Aiobared oluabordAid = | ‘(Buipeys Aq paiybiybiy) snousbipul-uou = y :SN1e1S,

L lleNoNoNeoNeoNoNoNeloNoNeolo oo R NoNoNe R NeoNoNoNeoNo R llc foNoNoNoNoNoNo NoNollec flo N o oo NoNoNo N NoNoNo R oloNo No
[LNeleoloNoNoNoololoNoNolloloNoNooNoNolooNoNoNo o R o oo oo oo o oo o Nolloleo o oNoo oo oo oo loNo o No}

(\\NelejoNoNoNoololoNoNolloloNoNoo ool oNoNoo oo oo NolloloNoNoNoNo ol _lolle oo NoNeo e RN oo oo oo Jo No}

[allelolojololojalcjiejolojiclofojojojolojojoojoojoojojofojolicolojoojojoolojcjojojooolo R oo ojojoo oo

~N N — ~N
ozoozoZz

ZZZZZZZBZZZ(UZZZZZV)ZZ(ZZZZV)ZZZ

ZHZZZBILZHHIBZOOO

N
SN1e1S,
1NnO uonisod ajid
a1eol|dau 9jid
9po2 yuag

eAny
(0& | seaxo 1gj yroows Ajquinio) ¢ ds u
ejejound “Jo
eaojued
(58JA150JA1 % seaxo) | "ds U
eLeuale Jo
(uoiysno uey Aexyids 3jos) | ds u
sniooep
snisepow
suyje
218qOJX9S
aelpueazeeoU
Jounu

snuea
aelpueazeeou
snjnsoqqib
aelpueazeeou
smebuoja

‘ds

sieuLd
eowauly
SIsuajiyo

xajnd

sienbal
ejeoyd

ds

siebal
231nu1021q
snyoisiu

ZEVES)

eauled

eaqn|
euneuwspAyoed
ejejjooued
aeinyowe
Juasuaiow
SISU81IEMBIS
nyoes|
ejoAwna
xepoyd
1swepe

‘ds

Ssijeusajul

‘ds

‘ds

suelben
ejesul

‘ds
BoIpUBI9ZOBU
smebuoja
ewu

‘ds

e2lo0uWAb
oyded

s9l0ads

sequoyd
eloopy
euojoleH
elpuoysijeH
b U eepiLagns
elbuodsAing
elbuodsAing
snuejeqebawoloN
snjuno.snYy
uowoaeed
oeplyuex;é
Sa.Jal10UUId
XeJUy2IL0IoN
snuioJeoljeH
J890UB)
J80uB)
S8Y1S1/04184
SaY1S1/01194
ejoydope|)
ejoydope|)
eoese]
221150
snqoJisousy
ejjoLned
glaA1s
edieoopiwsu)
edieoopiusu?)
edieoopiwsu)
edieoopiwsu)
2die204931sy
einAd

einAd

einAd

einAd

enbjopy
enbjopy
snjjAiog
sopoyjjfi1og
gJj240)
wnipidy
wnipidy
wnuwapiq
euoln
eueunoy
eLenuody
aoy104IuYy
gjjauejdijer
aepiuswinpelq
auswinpelq
snyuepadseioy
eydiowojserdly
wnipLdwiy
eujueyes
eujueyes
snuag

oEpPIIWSaPaWAH
aepiuley)

seplepisAg
seplepisAg
oepluejeg
oepluejeg
aepluows|ed
deplyiuex
aepuaylouUld
sepile
9BPI1BWOSOUSWAH
aepLoue)
oepLouUB)
9EpIUB||9240d
9BpIUB||9240d
aeadeioydope()
aeadeioydope()
oeploese]

2epIuULIBISY
2epljeA1S
2epljeA1s
2epljeAIs
aepljeA1s
aepljeAis
aepljeA1s
oepuUNAd
oepuUNAd
oepuUNAd
oepuUNAd
aeplinbjow

aeuljAnog
aeuljAnog
2EpIEBWOSOPOYY

aepluwapIq
sepiuol)

aepliliebesg
sepi|jaueidiey
eepluswnpelq
eepluswnpelq
aeplijjeydAyleg
aepiydiowoiserdry
aepLoydonuody
51493dA ]

BpLI9|IS0|1990d
epLs[oso|deH
epLs[oso|deH
eplpuoydlieH

eplswoIpeH
ep11eI920A101q
ep11eI920A101q
eoIoBIOY |
eoIoBJIOY |
eapue)
einAyoe.ag
einAyoeuag
einAyoe.ag
einAyoeug
einAyoe.ag
einAyoe.g
eJnwouy
einwouy
ssjeoydope|)
ssjesoydope|)
BPIOJOUDA
epl0a1SQ
epIoNAN
EPNEAIBA
ElLouBIqopl01S
EllYouBIqopI01S
EllYouBIqopI01S
EILYouBIqOpI01S
EILYouBIqOpI0IS
EILYouBIqopI01S
EllYouBIqopI01S
EllYouBIqOpI01S
EILYouBIqOpI0IS
EILYouBIqopI01S
EllYouBIqopI01S
EllYouBIqOpI01S
EILYouBIqOpI0IS
EILYouBIqopI01S
ElloueIqogelyd
elyoueiqosno|dy
elyoueiqosno|dy
elyoueiqosno|dy
ejyoueiqosno|dy
BLBIUNOY
BLEBIUNOY
BLBIUNOY
BLIBIUNOY
BLBIUNOY
BLBIUNOY
BLBIUNOY
BLEBIUNOY
BLBIUNOY
S9WI0JI1019d
S9WI0JI1019d
sJ9pIQ

aelbuodsowsq

£90BISNI)
£90BISNI)
£90BISNI)
£90BISNI)
£90BISNI)
£90BISNI)
£90BISNI)
£90BISNI)
BaJeIsnI)
£90BISNI)
£90BISNI)
aeadAydouoydope|)
aeadAydouoydope|)

leAlg
BapI0IaISY
B92BIPIOSY
BaoeIpIoSy
£92BIPIOSY
B92BIPIOSY
B92BIPIOSY
B92BIPIOSY

B92BIPIOSY
B92BIPIOSY
B92BIPIOSY
B92BIPIOSY
B92BIPIOSY
B92BIPIOSY
B92BIPIOSY
B92BIPIOSY

ea2BIPIOSY
e22BIPIOSY
Ba2BIPIOSY
BOZOYIUY
BOZOYIUY
BOZOYIUY
BOZOYIUY
BOZOYIUY
BOZOYIUY
BOZOYIUY
BOZOYIUY
BOZOYIUY
bAs2rdounoy
bAsardounoy
sse|)

sbuide.os a|id pue suo0i123]j02 JSAIP 3y} wol} S} NSy "eG xipuaddy



[bNeleoloNoNoNoloNoloNoNolloNoloNoNoNolloNe ool lloNoloNoNooo oo oo oo ol _N_lleNoloc oo NoR_jloNoNoNo o No o No}
(\\NelejoNoNoNoloNoloNoNollooloNoNoNolloNelo ool loNoloNoNooNoNoNoNoNoloNo ol o leoNo il _i_ oo oo o NoNoloNo o No}
N>~OOOO0OO0OO0OO0OO0OO0OO0O0O0O0O0O0O00O0O0O0O0O0-—000O00O0O00O0O0O0O0O0O0O0O0O0O0O0O0OO0O0O0O0O0OOO0O0O0O0O

[eNeoleoNoNoloNoNoNooRoll E_lloNoNoNeoloNoloNoNol_leoloNolooNolooNoNoloNooNollec o loNolcloNo oo oo o NoNoNoNo No)

JSIN

LlleNoloNoloNoRjloNoNoojoNolloNooollcNoloNoNol oo looNooNoNolooNoNoNoNollo Rojlo Jollc oo Nolo o oo oo No o o)
[LENeNeoNoNoNoNoNooNoNol o NoeoNolloNelo ool loNoloNoNolooNoNolo o oo oo N jleNolofoo oo oo oo loNo o No}
(NE_NeleoNoNoNoNoNoloNoNol loNooNolloNeloNoNol o NoloNoNololoNoNoloNo oo ol _N_lleNolocfoo o oo oo oo No o No}

[sleloNoNeoNoNoNoNoNoNoNoll i jlecNeooNollc N loNoNol _lloNeloNoNooNoNolo o oo ool _N_lle R jlc oo oo o foNoo o No oo

1no

[LENeNeoNeoNeoR oo e No ol Siok=Nelolole o ool o NoloNoNoloo o NoNo oo ool o leNolofolo o oo o oo o No o No}
(\\NelejoNoNoNoloNoloNoNolleolloNooNolloNelo ool o oo ool oo o oo oo ool N _lleNolo o NoNoNo oo oo No o No}

[slelolNoNeoloNoNooNoNoolloNoloNoolollc o loNoNoli_lloNoloNoNoloNoNolooNoloNoNollo o loJollc oo Nolo o oNoo o oo o)

NI

110

[elelolcjojojololoool jojojoojojiclolfcolol jeojojojeojoojo ool jJojoool jolicjojclic R joNojojo o oo oo o)

JSIN

LllelooNoloNoNooNoNoojloNoloNoolollc o loNoNol_loNoloNoNoloNoNolooNoNoNoNolleo N ool loNolo o oNolo o No o o]
[2ieleolojojojoloNolojolojcjclioNojojoliclcoolojlcjcojojojojooolojojooooll i jlejolcl oo jojo o oo o oo Na}

(\\NelejoNoNoNoloNoloNoRojloNolloNoNoNoll e o ool loNoloNoNoNoo oo oo oo oo Rl oo folo o NoNoNo oo o No o No}
alleloloRjoleoNojo oo ojclojojojojojcjolleoojolicllcoojoojolofo ol jojoNo ol jollcojclc ol oo oo ool Rl

1no

[LNeNeoljeoNeoNeNoNooNoNollololoNoNoNolloNelo ool lloNoloNoNoooNoNoNoNooNo oo N jleN oo ol o oo o oo o No o No}
(\Nelel_joNeNeNeoNeoNeoNoNol o loNoNeoNolloNelo ool o oo oo looNoNoNo o oo oo N jle oo foo oo oo oo o No o No}

N>~OOO~0000000O0O000O00O0O00O0O0O0O0O0O0O0O0O0O00O0O0O0O0O0O0O0O0O0O0O0O0OO0O0O0O0O0OO0O0O0OO0O

*S|IE19P J0j 191 995 "BIRUIWISIBPUI Sa10ads =[S ‘DAlleu = N ‘2 AloBaied o1uabolrdAio = 2) ‘| Aiobared oluabordAid = | ‘(Buipeys Aq paiybiybiy) snousbipul-uou = y :SN1e1S,

Dl eleoNeoloNoNoNoNoNooll olloNooRollecNoloNoNolo oo o NoNo R o No oo No oo Nollo Nl olc oo Nolo o oo oo No R ool

[bNeNeoloNoNoNooNooNoNollololoNoNoNolloNeloNoNollcloNoNo oo oo No oo Neo Nl oo N ot e No S o NoNo No R S

(\NeR_NeNeoNeoNeNoNooNoNollooloNoNoNolloNeloNoNolloNo oo oo oo NoNo R o R_Neoll e lolgo oo o oo o NoNoloNo o No}

=NeR_NeoR HeNeoNeNeo o ool NolloNo ool o loNoNo il _lloNe o oo oo Nolo o oo o NolloNo ool _le R _NoNolooNoNo o Rolo o]

N

~N — N

ZZZZZZZZ2ZZ<<ZZZZI<<HZZC0O0Z0OZZZZZZOZZZI<BOILCZZOBZZZZHRZZH

20
SN1e1S,
1NnO uonisod ajid
a1eol|dau 9jid
9po2 yuag

‘ds

snuewibuoy
suanba.y

| -ds
euewibuo|
liiemsey

B210A]
sisuapjeiney
‘ds

esniqo d Jje 'ds
eoyioed
aensuiuad
2eu01xas
wnsojpisul ‘W “jje “ds
‘ds
wnajisniayoe
wninoe
ewelubew
eenoew
B210A]

eoIdA] "y “Jje ds
euewiqieq
sniAepY
ewyeyiydoioew
snjenoieqns
ojsuyofl
esonxayy
-ERED
sipuny
wnynieaijep
ewojoyoip
elenb.ioigns
15191EM

glabue

‘ds

neinss
eueisejed
siewixoldd
esJawil
S111504INUS]
eolpuelez
elejjaqey
eunuau
suealbiu

eulja)

Iswjey

2ona|
ejeuibnue|
e/nueu

uejim

eLeA
aelpueazeeoU
sieaasne
(ewbisosoew) | ds u
s9l0ads

SNJ820.1AYIS|
SNJ820.1AYIS|
essefojusp
sisdosewwien
sisdosewwien
sisdosewwien
sisdosewwien
eipawiyalosiuy
oeAH
eLaYoAIo4
aujwexapeled
sadoijod
wniydoiooouop
wniydo1oo0uop
soquisjoipLisp
wniydoiooouop
wniydoiosody
X115euojo)
eloy

eloy

eloy
eJiayoojdeH
snyoojyduwy
siArewy
SNYAA2s0109|dWAS
SNYAA2s0109|dWIAS
BOBYI0UOHN
eugnunid
eJjaienaiadg
wniosjeH
eleqo
eJjodisiaie
gjjaso1seiy)
SaploJeyosy
243097
wnadouo)
g/nso1dAi)
euLodsja)
elejja)

elejja)
ealaqe)
enbng

enbng
e|japiyouQ
eiuejoa3
2oWIR0ION
sLiopeled
stopolojy
suopiyo1y
eulped
sisdojjasiy
gjja1edebis
eneuoydis
gjjaiadsseled
snuag

9BpPLI9J0JAYDS|
9BpLI9J0JAYDS|
9BpPLI9J0JAYDS|
oeploes|
oeploes|
oeploes|
oeploes|
seplpawiyd
oepljeAH
aeplulwexaq
aeplulwexaq
aeplaplotdA)

aepiblisewo|o)
oepLoy
oepLoy
oepLoy
oepLoy
sepiyoojiydwy
sepljhiewy
ELIIENMWELN
ELIIENMWELN

oepljjajelyd
9EpIIddjeH
aepluenuedwe)
aepuodisialep
aepl|jaJ0doziyos
eeplulBYdUBWOY
oepL129|3
oepL129|3
aepinso1dAi)
aepLoda|e)
aepiue|e)
aepiue|e)
aeplpue)
aepinbng
aeplnbng
SEpIIPIYIUQ
sepinuodewr]
oepinio
aeplpuog
aeplpuog
seplpuog
aepipLopowoIy)
deplulonI
aepleendAle)
aepieuoydis
oepIedAN
Ajiwe4

epodiydwy
epodiydwy
epodiydwy

epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy

epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy

epodiydwy
epodiydwy
eploIpAH
eploIpAH
eploIpAH
eploIpAH
eploIpAH
eploIpAH
eploIpAH
B1BWO1SO|IBY)
B1BWO1SO|IaY)
B1BWO1SO[IaYD)
B1BWO1SO|IaYD)
B1BWO1SO|IBY)
B1BWO1SO|IBY)
B1BWO1SO|IBY)
B1BWO1SO|IaYD)
B1BWO1SO[IaYD)
B1BWO1SO[IaYD)
B1BWO1SO|IBY)
B1BWO1SO|IBY)
eJoydolewo|@1sAs
BSso|booes
epodoJlsebojeied
ElYouBIqIpNN
ElYouBIqIpNN
ElYouBIqIPNN
EIYouBIqIpNN
eydiowiuiol]
eydiowiuiol]
eJoydojewwoseg
BpLI9|IS0|1990d
sJ9pIQ

BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
eoeJ1SOdeRN
BOBJISOOB[RN
BORJISOOB[RN
eoeI1SOdBRN
BOBIISOJB[RN
BOBJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN

BOZOJPAH
BOZOJPAH
BOZOJPAH
BOZOJPAH
BOZOJPAH
BOZOJPAH
BOZOJPAH

BlEWaL|OUWAD

BlEWIL|OUWAD

BlEWaB|OUWAD

BlEWaB|OUWAD

BlEWaL|OUWAD

B1EWIL|OUWAD

BlEWIL|OUWAD

BlEWa.|OUWAD

BlEWa.|OUWAD

BlEWaL|OUWAD

BlEWaB|OUWAD

B1EWIL|OUWAD

epodoJlsen
epodoJisen
epodoJisen
epodoJisen
epodoJisen
epodoJlsen
epodoJisen
epodoJisen
epodoJisen
epodoJlsen
aelbuodsowsaq
sse|)

sbuide.os a|id pue suo0i123]j02 JSAIP 3y} wol} S} NSy "eG xipuaddy



[2ieliclicjojojololojojolojojoloojoojojoooojlcjicojojoojoloojojcjlojojojolojojojooeoolojofoBjooololoNa}]
N Rellejlol jojojoNojojojojojooojoolofojooojcjic oo joojoloolojclljojojolojojojoloeoolojojofooo o oo o}
N>~OOOO0OO0OO0OO0OO0OO0OO0O0O0OO0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0OO0O0O0OO0O0O0O0O0OO0O0O0O0O

[elelelooloooNoooNoNojooNoooloNooNollo o oNolo o oo ool lcNooR_jloNo oo o oNo oo R _loNoNoNoNoNo o)

JSIN

TOOOOODODOOOOODOODODODOOO0OO0OOOO0OO0OOO0OO0ODODODO0OO0OOO0OO0OOOO0O—OO0OO0OODOO0OO0OOO0O—OO0O0OOOO0OO0O

[LNelcloRjloNoloNoloNoNooooNooNoNoNlooNoNoleloNoloNoNolooNoNollc oo R_jloNoNo oo oo oo NoXolo o oo No o No}
(\NelleloRjloNoloNoloNoNoojooNooNoNolooNoNolcloNoloNoNolooNoNollclooNooNoNolo o oo oo No oo No oo No o No}

[slellcloNoloNoNoooNoooNoloNoolooNoNoloNololoNoNoloNo o ool o floloNo R _NooolooooNolo o oNolo oo oo

1no

[LNelcloRjloNoloNoloNoNooooNooNoNolooNoNolcloNoloNoNolooNoNolleloloNoR o Nolo o oo oo No oo oo NoNo o No}
(\NelleloRjloNoloNoloNoNolojooNooNoNoNooNoNoleloNoloNoNoloNo o jlcloloNo oo No oo oo oo o Xojlo No oo No o No}

[slellclloNoloNoNoNoNoNooloNooNoolooNo oo oo ool ool loNolojofooNo oo oo looooNolo o oNoo o Nolo o)

NI

110

[eleleclololoooNolooNolojooNooNoloNooolloloNoNolo o oo ool lcNo oo oo oo o oo oo oo o NoNoNoNo No)

JSIN

DllelloloRloNoNoNoNoNooloNoNo oo oo NN oo el oo oo ool foNoNo R _loNo oo oo o NoNo o oo oo No o o)
[ieliclicRjojoloNojojolojojoloool oo olojojcjic oo oo lo ol jojcllcjojojolojojojooojoojojo o oo o oo o}
(\\NellelojoNoNooNolooNoloooNooNoNoNo o ool o No ol oo o R _Nol_lec oo oo oo o oo oo No oo o Rollo oo No}

el NeNeoNolNeoR loNoNoNoNoNoNeNo Rl NeNoNoNo i _leNe N R oo R i e foNoNo NoNoNoNo N oo o NoNoNoNo NoNoNo NoNoNo No

1no

[LNelcloRjloNoloNooNoRjloNoNoNoNeNoNoNooNoNoleloNoloNoNolooNoNolleclooNooNoNolo o oo oo No oo oo o No o No}
(\\NellelojooNooNoloNoNooooNoNoNoRloNo ool NoloNoNoooNoNollclooNo oo No oo oo oo No oo NoNoNo R o No}
N>~OOOO0OO0OO0OO0OO0OO0OO0O0O0OO0O0O0O0O0O0O0O0O0O0O0O0O0O0O~0000O0O0O0O0O0O0O0O0O0OO0O0O0OO0O0O0O0O0OO0O0O0O0O0O

*S|IE19P J0j 191 995 "BIRUIWISIBPUI Sa10ads =[S ‘DAlleu = N ‘2 AloBaied o1uabolrdAio = 2) ‘| Aiobared oluabordAid = | ‘(Buipeys Aq paiybiybiy) snousbipul-uou = y :SN1e1S,

DllelloloRloNoNoNeoR_Neo ool No R Ho oo oo No o oo o NoNo oo No oo flo oo o oo oo oo o NoNo R joNoo o oo No)
MNMOOO0OOO0OO0OO0O—O0OO0OO0OO0O0O0OO0 OO0 —000O00O0O0OO0O0O O~ OO0 OO0 ODOOO0OOO
(\\NellelojooNooNoloNoNoooNoNooNoNoNo o NoNolel oo o NoooNoNol_looNoo o Nolo o oo oo No oo oo o No o No}

aelecloNoNoNoNoNeoNoNoNoNoNoNoNeoNo Rl oo No o foNo No Rollo R loNoNo o foloNo No Rollo No N o oo NoNoNoNo o NoNo NoNoNo No

NZZHNZZZZHRZZANRZHNHRZZZHZILZ2ZZZZ22Z2Z2

~N
(&)

N

20

IS

N

20

N

IS

v

IS

SN1e1S,
1NnO uonisod ajid
a1eol|dau 9jid

9po2 yuag

eiqoz
18pU)

O-sljiAsng
g-sjiAsn3
v-umouxun-uijjAsn3
Jepur
snwoayaAjod
ejopidsjoioew
18pU)
g-sapnsAn
Z-VYMIN-eljein3
ano.b~sies1sne=siaJauAle|d
ejuopoAjquie
1epur
Sisuajonbiay
eLeole)
Ssapiouinbiwed
suojnisnbue
gjeydsooseyds
sisuajjesisne
1UBAO|
epyneuurd
ejewenbs

‘ds
Sijeuiwe.o)ipiod
asus|jaqdwed
ejenojjeued

ds

ds

ejejjobey Jo
Ssiyyje;
sisuajjeb s ‘jje -ds
221041
nuebuem

‘ds

snyesuo

niey

njemeuew
ejeuLeogns

‘ds

‘ds

Bosan

ejsnbue

‘ds

ejsnbue -jje “ds
lussuaydals
ebundbund °§ “jje -ds
‘ds

eojoleye

| -ds

ey

‘ds

1419118

‘ds

s9l0ads

slj|AsouedAi|
SEPIIAS
sijiAsng
sijiAsng
umouyun-uijjAsng
oeplouAjod
snjouopida]
aoylouLieH
9BPI20POJIAYL
sepnsAw
eljeing
slaouAle|d
REVEIEN]
oepipiaioN
sayuesN
BEVEY
REVEIEN]
snwoiporydo
susuLIquINT
eajjinioq
SobULIBWOISIYOS
euepun)
sijoyadiydwy
Saploxnaz
auUBWOIALYIS|
ewoloeydsopnasd
CELR] 9]
ewoloeydsopnasd
29130495
einyiueled
eanyauesspy
aoyj0ua1s
eqas
Sn1820pod
Sn1220pod
Sn1820pod
Sn1220pod
Sn1820pod
ej0008)/B)HY
BUIOISOXOUd;
sisdoueisA7;
enjospjeme.led
enjospjeme.led
enjoaplemé
enjospjeme.ed
enjospjeme.led
uo/U02BWOIS
elbioqali
elbioqalli
20y100n97
20y100n97
esser

esser
esselojuap g
snuag

sepl|iAS
aepIouAjod
aepIouAjod
aepIouAjod
2epIoopo|jAyd
2epIoopo|jAyd
2epIoopo|jAyd
SepIp1aJaN
aepIplaIaN
SepIp1aJaN
SepIp1aJaN
SepIp1aJaN
SepIp1aJaN
aepluoisaH
aeplauLquin
aepla||iAIog
aeplg||iAloq
seadelely
aepuniydwy
oepleue |
aeplewoJsseyds
aeplewoJsseyds
aeplewoJsseyds
aeplewoJsseyds
aepuiuelopnasd
aeplnyjueled
aepunyuy
2eployIouns
9epiges
2eplIa20pod
2eplIa20pod
2eplIa20pod
2eplIa20pod
2eplIa20pod
SEpRIIdIN
oepISseuBISAT
oepISseueISAT
oepISseuBISAT
oepISseuBISAT
oepISseuBISAT
oepISseueISAT
oepISseuBISAT
oepISseuBISAT

no.Iogaljr
oeploy100na]
oeploy100na]
9BpLI9J0JAYDS|
9BpLI9d0JAYDS|
9BpPLI9J0JAYDS|
Ajiwe4

BpIoOpOjjAYd
BpIOOPOjjAYd
BpIoOpOjjAYd
BpIOOPOjjAYd
BpIoOpOjjAYd
BpIoOpOjjAyd
BpIoOpOjjAYd
BpIoOpOjjAyd
BpIoOpOjjAYd
BpIOOPOjjAYd
BpIoOpOjjAYd
BpIOOPOjjAYd
BpIoOpOjjAYd
BpIoOpOjjAyd
BpIoOpOjjAYd
BpIoOpOjjAyd
BpIoOpOjjAYd
BpIoopojjAyd

epung

epung

soleleuIWET
epuniydo
eaoepleue |
epodos|
epodos|
epodos|
epodos|
epodos|
epodos|
epodos|
epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy

epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy

epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy

sJ9pIQ

e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
aeadAydoaseyd
eaploiniydQ
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
eoeJ1SOdeRN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
eoeI1SOdBRN
BOBJISOOB[RN
sse|)

sbuide.os a|id pue suo0i123]j02 JSAIP 3y} wol} S} NSy "eG xipuaddy



[PEoNeNeoNoNoooNolooNoNololoNooNoloNoNoNoNolleloNoloNoNololoNolloloolloloNoloNolo o oo oo oo ol
(NE=R_NelNeNeleNoNeoeR oo o Neo oo No No Neo No NoNo oo No oo oo oo lloloo oo oo oo oo No oo No o No)

N>—OOOO0OO0OO0OO0OO0O0OO0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0OO0O0O0OO0O0O0OO0O0OOO0O0OO0O

=i NeleoNeloNoNoNooololoNolooooNoloNoNoleloNolooloNoNoNollofleoolloloooNolo o oloNoNoNoNo Nl

JSIN

Dl NeleloNoNooooooNooloolooNoNoNo oo oo oNoNo oo NollcloNollclo oo oo loNoNo oo NoNo o)
[LEE_NeNeNeNeNoNo ol oo oo o Neo No No No No NoNo oo No oo No oo oo floo o lo oo oo oo No oo NoNo ol
(NER e oo ool S k=leloloo o oo o NoNollcloNoloNoNoNooNolloloolloclo oo Nolo o oo oo No ool
[N elNeoleoloNoNooooooNoNolooNooNoNoNo oo oo o NoNo ol oNollcloNollcloNoloNo o oo o oo NoNo o)

1no

[PEoNeNeoNoNoooNolooNoNololoNooNoloNoNoNoNolleloNoloNoNolooNolloloolloclooloNolo o oo oo No ool
(NEoNeNeoNolojooNolooNoNololoNooNoloNoNoNoNolleloNoloNoNolooNolloloolloloNoloNoloo oo oo No ool
[sieleolololoNoNooooooNoNoloolooNoNoNoololoNoNoNoNooNoNollecloNollcloooNo o oo o oo NoNo o)

NI

110

[alielclolojojojojoojojojojojoojojojojojofolclicjolojojofojoollclojolicfc ool jojolo ol joloNo o]

JSIN

Dl eNeooloNoNooooooNoNoloolooNoNoNo oo oo oloNo ol oNollcloNollclooloNo o oo o oo NoNo o)
[PENeNeoNeoNoNoNoNoNoNoNoNoNoNoNoNeoNoNoNoNeNoNo N« N o NoNoNoNoNollc foNo oo No No Rollo No N o R o NoNoNo No

(NEoNeNeoNolojoNoNoloNoNoNooNoNoNoNooNo oo Rl oo oo No oo R __lecNollc oo oo lo o NoNoRolo oo Nl
[alielclojolojojojojojoolojofojojojojojolofojolcleoojojoo ool jlcjlcjollclecfollojojojofoooo oo o)

1no

[LEoNeNeoNoNoloNoNololoNoNoNoNoNoNooNoNoNoNollcloNoloNoNolooNolloloollocloNoloNolo o oo oo oo No)
(NEoNeNeoNoloooNolofoNoNooloNoooloNoNoNoNolleloNoloNoNolooNolloloolloloNoloNolo o oo oo No ool
[N elNeoleoloNoNooooooNoNolooNooNoNoNoNololoNoNoNoNo ol oNolleiollclo o oo o oo o oo NoNo o)

*S|IE19P J0j 191 995 "BIRUIWISIBPUI Sa10ads =[S ‘DAlleu = N ‘2 AloBaied o1uabolrdAio = 2) ‘| Aiobared oluabordAid = | ‘(Buipeys Aq paiybiybiy) snousbipul-uou = y :SN1e1S,

Nz

Dl NeNeNeoNoNoNoNoNoNoNoNoNoNeoNoNeoNo N NoNeo Rl R o NoNoNe NoNollc o Nollc flo N o NoNe R loNoNo RolloNo o)

[EoNeNeoNoNoooNoloNoRloNoNoNoNeNoNoNoNoNoNolloNo oo NoNoRolloloollocloNoloNolo o NoNoRolo oo ol
(NEoNeNeolNolNojoNoNolooNoNoloNoNoNoRoRoloNeoNoNolleloRojloNeNoRoloNo o Neo o oo R Ne o No No X o No e N

[sleloNooloNoNooooooNoolooNooNoNoNo oo oo NoNoNo o oNollcloNollcloNooo o oo o oo NoNo o)

<ZZoHonZz

ZHZHZHZHZZZOHHZZHZZZZZZ

SN1e1S,
1NnO uonisod ajid

a1eol|dau 9jid

9po2 yuag

pai @l 01 jjews 00
- @l 01 jjews 00
- sjueyd puey
‘as eyaiowousiuy 9BdJBA|IN ssleAIN aeadAydoain
‘as eAln 9Bd2eA|IN ssleAIN aeadAydoan
211159/ sisdoAug aeaoepisdoAug ssjepisdoAig aeadAydoain
“ds 18pul snuab 1apuy epipe|oAjod eLe|[aoun
ds e|sbuiseH aeplsbunsey B1BWO1SO[DA) BlEWIL|0UdS
248110} eluswiApoyy 2B90BIUBWIOPOYY soleluswApoyy oeadAydopoyy
as eluswApoyy aeadejuswopoyy soleluswApoyy aeadAydopoyy
esoyidsoed eLeIuawoT 2B90BLIEIUBWIOT soleluswApoyy oeadAydopoyy
auejnoioe snadisesojews. | 2B90BIP0JIES so|eunJebio oeadAydopoyy
Laxyooy eiuoyadisolans 2e90BOWIOPOYY solelwesa) oeadAydopoyy
BuIssIiqns eiuoyaisAjod oeade[PWOPOYY S9[BIWEID) aeadAydopoyy
ds ejuoyaisAjod aeadepWOPOYY S9[BIWEID) aeadAydopoyy
euejzyLiouw enjoAnsog 2e90BPWIOPOYY solelwesa) oeadAydopoyy
leeipo.iq eiuoyaisAjod oeade[PWOPOYY S9[BIWEID) aeadAydopoyy
Aaniey enjoAiisog aeadepWOPOYY S9[BIWEID) aeadAydopoyy
ds oeaoeLIassafaq ELERLIVENETET] solelwesa) oeadAydopoyy
as wnssojboyifig oBadeLIasSsala( S9[BIWEID) aeadAydopoyy
eljoj1o1enb SAIPOIAY4 aeadeLIasala( S9[BIWEID) aeadAydopoyy
as eususWAH aeadeLIasala( S9[BIWEID) aeadAydopoyy
ds S119S0ZIYOS ELERLEINERETETg| solelwesa) oeadAydopoyy
ejenonuap awiweiboLAp ELERLEINERETETg| solelwesa) oeadAydopoyy
wnuLo wniyaLouy oeadeIWEID) solelwesa) oeadAydopoyy
8|nasnisse.d BISYILJLID oeaoeIWeID) so[elwesa) oeadAydopoyy
wnignJ wniuess) EEEREIIY solelwesa) oeadAydopoyy
oeipue/eazaeAou ausjedijie) aepluajjedijied epodolued epluoboudAd
snuadissijjad uoIyo0.IBYdAS aepiuouy) euluoHYyo0ouYyos| ejoydooe|dAjod
snsosod SNYou020310AIY) 9EPIU01IYI0YIURDY BUIUO1IYD0YIuRdY ejoydooe|dAjod
eolpuelez 2U02IO0YIURDY 9BPIU0IYI0YIURDY BUIUOLYDOYIUBDY eJoydooe|dAjod
euwixew 28/02IN ELIIEEIEY SJI[ELEETR e19BY2A|0d
18pU) oepijjeqala ELIIEIEIEY e19BY2A|0d
ejjuLe 28J02IN ELIIECEIEY e19eYdA|0d
2eppo3 2uosojqa.ls ELIIEEIEY e19BY2A|0d
g-ej1eqaia ejjeqaia ELIIEEIEY e19BY2A|0d
v-snjnie.i) snjnye.) aepimeL) e19BY2A|0d
sieyonu SIIBULLID0I0Id aepime.L) e19eYdA|0d
snaeyoojAyoue EXEVEI] e19BY2A|0d
eenoew eipueuly e19BY2A|0d
18puf gnaias e1aeyoAjod
snJajiuLied snyoueiqouids e19eYdA|0d
18pU) aepijjaqes e19BY2A|0d
esojujoe| gjjiuwelodopnasd e19BY2A|0d
v-gjjueiod ejjiue1od e19BY2A|0d
sueliaqe xeuowa(q e19eYdA|0d
v-ewwonyoueig ewwolyoue.lg e19BY2A|0d
22n2 ewwolyouelg e19BY2A|0d
sa10adg snuag sJ9pIQ sse|)

sbuide.os a|id pue suo0i123]j02 JSAIP 3y} wol} S} NSy "eG xipuaddy



[bNeNeoNoNoNeoR oo leoNoNo i oo e oo K Ho R Sk R_E_leoolo oo oo o oo loNolloleoo oo o oo oo oo o No o No}
NOOOOOOO0OOO0OO0OO0OrO0O~000O0rr 000~ 0000~ 00000O00O0OODOOOO0ODOOOOOOOOO

[slelolNoNoloNoNoleloNoolofoloooloNoNoNoloNoNoNoNooloNolcloRojlooNoNoNoNoNollelo oo oo NoRjlo f oo oo oo N

NI

M

[eNeoNeoNoNoNoNololoNoNoll JlecleNoRiE N o s ool Nooolo oo o No oo oo oo o R joNo oo oo oo NoNoNo No)

JSIN

L lleNoNoNeoNeoNoNoNeloRoeoll oo NeoNoNo R le Rl NoNoNoNoNo Rolleo R o NoNoNoNoNoNo NoNollec foNoNoNo NoNoNoNo RolloNo NoNoNo No
[LNeleoloNoNoNoNololeollolleloNoNoNooNoNo ol _loNe N e o e No No NoNeo o No Neo Nolo oo No oo No oo o No oo No o No}
(\NelejoNoNoNololecleoNoRjleloNoNoNo R _lolloNoNoNoNeoNoNoRojlo N oo oo oo o oo oo lloleo o oNoo oo oo oo loNo o No}

[alleloojololofajcjieolojiclolojojojolojojoojoojoojojoolclioollojoojojoolojcjojofooolo R jojoojojoo oo

1no

[bNeNeoloNoNoNoNole oo Rl o RNl oo oo oo o R Stk el=lec o oo o oo R lollelecRjoNeo oo R_jloNoNoNoloNo o No}
(\\NeoNeRE NeNeoNeNoloNoNoNollec fo RN NoloNoNoNoNe o NoNeo R lolo o NoNoNoNo NoNoNo Nollo loNo NoNoNo No NoNoNo NoNoNo No NoNo}

N~ OOOOO0OO0OO0OO0OO0OO0OO0OO0OO0OO0O0OO0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O~T0O00O0O0O0O0O0O0O0O0O~0O0O0O0O0O0O00OO0

LlleNoNoNeoNoNoNoNeloNoNo il loNoNo RN oo NoNoNoNoNoNo R o RoloNeo foNoNoNoNo oo NoNollec foNo oo NoNoNoNo NoNoNo No Rollo Nl
[LNelNeoloNoNeoR oo loNoNolloNoNoNeoNoNoR_No oo o X o Jolc e No o o Neo o No o Nolo oo oo oo No oo NoNoloNo o No}

(\\NelejoNoNoNoNololeollolloloNoNoNooNoNo o oo oo R e e e No Neo N No o No No No o oo oo oo NoNo o No oo No o No}

[alleloleoololofolcjiojolojiclofojojojolojojoojoojoojojofolclicNolofo i jojoojojicjlojojojojolo R oo ojojoo o o]

1no

[LNeNeoloNoNoNoNoleleoNo Rl o R Neo ol oo R sk ke R__NeolololoNoNolo o oo oo lloleoNo R _NooNoR_jloNo oo o No o No}
NOOOOOOOOO0OO0O OO0 0000000~ —0O0 0000000000 —O0O0O0OO0O 00000000

[alleleloolojojojcjieolojiclofojojojolojojoojojojoojojofojclicolofoljojoojojcjlojojojojojoojojoojojoo oo

NI

M

[elelolojojojolclcololcffcjoloojojojofooloololjojojolclcRjcojlojojojojojiclico B joooojojo o oo oo o)

*S|IE19P J0j 191 995 "BIRUIWISIBPUI Sa10ads =[S ‘DAlleu = N ‘2 AloBaied o1uabolrdAio = 2) ‘| Aiobared oluabordAid = | ‘(Buipeys Aq paiybiybiy) snousbipul-uou = y :SN1e1S,

JSIN

Do R NeoNeNeoNoNoNeloNoNeololoNeo R oNoNoNoNoNoNoNoNo R o RolloNo foNoNoNoNo oo NoNollec fo N o oo NoNoNo N o N olo No No N o)
[NeNeoNeoNoNoNeoNoloNo NNl e R olo R NoNo R NoNoNoNo No R olleo R lolo o NoNo oo NoNoNo Nollo floNo NoNoNo NoNoNo No NoNoNo No NoNe}

(ool _jeoNeoNeoNoleloNoNollcloR oNoNoNoleooNoNoNo o R jloNoNolloloNoNoloNo oo o Nolloleolo oo oo No oo NoNoloNo o No}

e NoNoNeoNoNoNoNeloNoNeololoRNoNoNoNoNoNoNoNoNoNo R o RolloNo foNoNoNoNoNoNe Rollo o oo NoNo NoNoNoNo NoNoNo NoNoNo No

~N N — ~N
ozoozoZz

ZZZZZZZBZZZ(UZZZZZV)ZZ(ZZZZV)ZZZ

ZHZZZBILZHHIBZOOO

N
SN1e1S,
1NnO uonisod ajid
a1eol|dau 9jid
9po2 yuag

eAny
(0& | seaxo 1gj yroows Ajquinio) ¢ ds u
ejejound “Jo
eaojued
(58JA150JA1 % seaxo) | "ds U
eLeuale Jo
(uoiysno uey Aexyids 3jos) | ds u
sniooep
snisepow
suyje
218qOJX9S
aelpueazeeoU
Jounu

snuea
aelpueazeeou
snjnsoqqib
aelpueazeeou
smebuoja

‘ds

sieuLd
eowauly
SIsuajiyo

xajnd

sienbal
ejeoyd

ds

siebal
231nu1021q
snyoisiu

ZEVES)

eauled

eaqn|
euneuwspAyoed
ejejjooued
aeinyowe
Juasuaiow
SISU81IEMBIS
nyoes|
ejoAwna
xepoyd
1swepe

‘ds

Ssijeusajul

‘ds

‘ds

suelben
ejesul

‘ds
BoIpUBI9ZOBU
smebuoja
ewu

‘ds

e2lo0uWAb
oyded

s9l0ads

sequoyd
eloopy
euojoleH
elpuoysijeH
b U eepiLagns
elbuodsAing
elbuodsAing
snuejeqebawoloN
snjuno.snYy
uowoaeed
oeplyuex;é
Sa.Jal10UUId
XeJUy2IL0IoN
snuioJeoljeH
J890UB)
J80uB)
S8Y1S1/04184
SaY1S1/01194
ejoydope|)
ejoydope|)
eoese]
221150
snqoJisousy
ejjoLned
glaA1s
edieoopiwsu)
edieoopiusu?)
edieoopiwsu)
edieoopiwsu)
2die204931sy
einAd

einAd

einAd

einAd

enbjopy
enbjopy
snjjAiog
sopoyjjfi1og
gJj240)
wnipidy
wnipidy
wnuwapiq
euoln
eueunoy
eLenuody
aoy104IuYy
gjjauejdijer
aepiuswinpelq
auswinpelq
snyuepadseioy
eydiowojserdly
wnipLdwiy
eujueyes
eujueyes
snuag

oEpPIIWSaPaWAH
aepiuley)

seplepisAg
seplepisAg
oepluejeg
oepluejeg
aepluows|ed
deplyiuex
aepuaylouUld
sepile
9BPI1BWOSOUSWAH
aepLoue)
oepLouUB)
9EpIUB||9240d
9BpIUB||9240d
aeadeioydope()
aeadeioydope()
oeploese]

2epIuULIBISY
2epljeA1S
2epljeA1s
2epljeAIs
aepljeA1s
aepljeAis
aepljeA1s
oepuUNAd
oepuUNAd
oepuUNAd
oepuUNAd
aeplinbjow

aeuljAnog
aeuljAnog
2EpIEBWOSOPOYY

aepluwapIq
sepiuol)

aepliliebesg
sepi|jaueidiey
eepluswnpelq
eepluswnpelq
aeplijjeydAyleg
aepiydiowoiserdry
aepLoydonuody
51493dA ]

BpLI9|IS0|1990d
epLs[oso|deH
epLs[oso|deH
eplpuoydlieH

eplswoIpeH
ep11eI920A101q
ep11eI920A101q
eoIoBIOY |
eoIoBJIOY |
eapue)
einAyoe.ag
einAyoeuag
einAyoe.ag
einAyoeug
einAyoe.ag
einAyoe.g
eJnwouy
einwouy
ssjeoydope|)
ssjesoydope|)
BPIOJOUDA
epl0a1SQ
epIoNAN
EPNEAIBA
ElLouBIqopl01S
EllYouBIqopI01S
EllYouBIqopI01S
EILYouBIqOpI01S
EILYouBIqOpI0IS
EILYouBIqopI01S
EllYouBIqopI01S
EllYouBIqOpI01S
EILYouBIqOpI0IS
EILYouBIqopI01S
EllYouBIqopI01S
EllYouBIqOpI01S
EILYouBIqOpI0IS
EILYouBIqopI01S
ElloueIqogelyd
elyoueiqosno|dy
elyoueiqosno|dy
elyoueiqosno|dy
ejyoueiqosno|dy
BLBIUNOY
BLEBIUNOY
BLBIUNOY
BLIBIUNOY
BLBIUNOY
BLBIUNOY
BLBIUNOY
BLEBIUNOY
BLBIUNOY
S9WI0JI1019d
S9WI0JI1019d
sJ9pIQ

aelbuodsowsq

£90BISNI)
£90BISNI)
£90BISNI)
£90BISNI)
£90BISNI)
£90BISNI)
£90BISNI)
£90BISNI)
BaJeIsnI)
£90BISNI)
£90BISNI)
aeadAydouoydope|)
aeadAydouoydope|)

leAlg
BapI0IaISY
B92BIPIOSY
BaoeIpIoSy
£92BIPIOSY
B92BIPIOSY
B92BIPIOSY
B92BIPIOSY

B92BIPIOSY
B92BIPIOSY
B92BIPIOSY
B92BIPIOSY
B92BIPIOSY
B92BIPIOSY
B92BIPIOSY
B92BIPIOSY

ea2BIPIOSY
e22BIPIOSY
Ba2BIPIOSY
BOZOYIUY
BOZOYIUY
BOZOYIUY
BOZOYIUY
BOZOYIUY
BOZOYIUY
BOZOYIUY
BOZOYIUY
BOZOYIUY
bAs2rdounoy
bAsardounoy
sse|)

sbuide.os a|id pue suo0i123]j02 JSAIP 3y} wol} S} NSy "eG xipuaddy



[bNeleoloNoNoNooNoloNoNolloloNooNolloNeloNoNollcloNoloNoNolooNoNolo o oo oo NoleoN oo oo oo oo oo loNo o No}
(NE_Nel e NeNeoNeoNeoNeoNoNole oo o NolloNeloNoNoleloNoloNo oo oo No oo oo ol Nl Neollc oo No oo oo loNo o No}

(=l eNeoNeoR oo NeNeNoNeoNeojoNolloNoNoollc o loNo ol oo o oo oo No oo oo ool el ollc oo oo o foNolo o oo o)

NI

M

[sleloNooloNoNooNoNollclolloNoolleNoloNoNolcloNoooloNolooNoNo o oo oo Nolo oo oo oNolo o oo oo NoNo]

JSIN

Dl eR_Ne o e NeNo e NeojoNolloNoNoNollc o loNo ol oo o oo oo Nolo ool oo ol e loNollc o Nolo o oo oo No ool
[LENeloNoNoNooNooNoNolleooloNoNoNolloNelo ool loNoloNoNooo oo oo oo oo NoloN oo oo o oo oo oo No o No}
(\NNeReR i e NeoNoNeNoNo ok —loXeelolole o ool o Nolo o oo oo No oo oo ol e _Nolo oo o oo oo No o No o No}

[=leNeoNeoR oo NeNeo oo NeojoNolloNoNoollc o lofoN oo oo o loNo oo No oo oo ool e loNollc oo NoRjlofooo o oo o)

1no

[LENeNeoNoNoNoloNoloNoNolNol oo NolloNelo ool loNoloNoNolooNoNolo o oo oo Noleo oo oo oo oo NoNoNoNo o No}
(\Nelel_joNeoNeNeoNeoNeoNoNol o loNoNeoNolloNelo ool o Nolo o oo oo No oo oo oo N jle oo foo o oo o NoNoloNo o No}
N>—OOOO0OO0OO0OO0OO0OO0OO0O0O0O0O0O0O00O0O0O0O0O0-000O00O0O00O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0OO0OOO0O0OO0O

Dl lelNeoNeoloNoNoNo ool jloNoNoNollcNo ool _loNeolooNooNoNoleo o oo oo llo Rjlo Jollc oo oo o oo oo oo o)
[bNeleoloNoNoNoloNoloNoNolloloNoNoNolloNelo ool loNoloNoNolooNoNoNo o oo ojloNoleoN oo oo oo oo oo loNo o No}
(\\NelejoNoNoNoloNoloNoNololoNoNoNolloNeloNoNol o oo o oo o NoNoNo R oo oo Nl oo folo o NoNoNoNoNoloNo o No}

[sleloNoNeoloNoNoNoNoNoolloNolloNo ool o loNoNol_lloNeloNoNo o oNoloo oo oo llo N o Nollc oo Nolo o oNolo o oo o)

1no

[bNeleoloNoNoNooNoloNoNolloloNoNoNolloNelo ool lloNoloNoNooloNoNolo o oo ol o lecNollofolo oo oo oo loNo o No}
(NE-NeNeNeoNeR oo e NoNeo e oo e NolloNelo ool loNoloNo oo oo No oo oo oo N jleN oo foo oo oo oo o No o No}

[sleloNoNeoloNoNoNoNoNooll olloNoolollc o loloNolo oo oloNoloNoNolooNoNoNoNollo N o Jollc oo Nolo o oo oo No ool

NI

M

[sleloNooloNoNooNoNol loloNoNoNolleNolofoolcloNoooloNolooNolo o oo oo Nolo oo oo o Nolo oo No oo NoNo]

*S|IE19P J0j 191 995 "BIRUIWISIBPUI Sa10ads =[S ‘DAlleu = N ‘2 AloBaied o1uabolrdAio = 2) ‘| Aiobared oluabordAid = | ‘(Buipeys Aq paiybiybiy) snousbipul-uou = y :SN1e1S,

JSIN

Dl eR_NeNeNeoNeNeoNoNoNojoNolloNoNoolc o loNo ol oo o oo oo No oo oo ool e lo ol loo oo o oNoo o oo o)
[bNeleoloNoNoNooNoloNoNollooloNoNoNolloNelo ool lloNoloNoNolooNoNoNoNo oo ol o leljlocfolo oo oo oo o No o No}
(NE_NeleoNoNoNoloNoloNoNollooloNoNoNolloNelo ool loNoloNoNolooNoNoNoNoloNo ol _N_lleNeolo oo oo oo oo No o No}

[sleloNoNeoloNoNooNoNoojloNoloNoNoollc o loNoNol_loNelooNooNoNolo o oo oo llo RjloJollc oo oo o oo oo No o o)

N

~N — N

ZZZZZZZZ2ZZ<<ZZZZI<<HZZC0O0Z0OZZZZZZOZZZI<BOILCZZOBZZZZHRZZH

20
SN1e1S,
1NnO uonisod ajid
a1eol|dau 9jid
9po2 yuag

‘ds

snuewibuoy
suanba.y

| -ds
euewibuo|
liiemsey

B210A]
sisuapjeiney
‘ds

esniqo d Jje 'ds
eoyioed
aensuiuad
2eu01xas
wnsojpisul ‘W “jje “ds
‘ds
wnajisniayoe
wninoe
ewelubew
eenoew
B210A]

eoIdA] "y “Jje ds
euewiqieq
sniAepY
ewyeyiydoioew
snjenoieqns
ojsuyofl
esonxayy
-ERED
sipuny
wnynieaijep
ewojoyoip
elenb.ioigns
15191EM

glabue

‘ds

neinss
eueisejed
siewixoldd
esJawil
S111504INUS]
eolpuelez
elejjaqey
eunuau
suealbiu

eulja)

Iswjey

2ona|
ejeuibnue|
e/nueu

uejim

eLeA
aelpueazeeoU
sieaasne
(ewbisosoew) | ds u
s9l0ads

SNJ820.1AYIS|
SNJ820.1AYIS|
essefojusp
sisdosewwien
sisdosewwien
sisdosewwien
sisdosewwien
eipawiyalosiuy
oeAH
eLaYoAIo4
aujwexapeled
sadoijod
wniydoiooouop
wniydo1oo0uop
soquisjoipLisp
wniydoiooouop
wniydoiosody
X115euojo)
eloy

eloy

eloy
eJiayoojdeH
snyoojyduwy
siArewy
SNYAA2s0109|dWAS
SNYAA2s0109|dWIAS
BOBYI0UOHN
eugnunid
eJjaienaiadg
wniosjeH
eleqo
eJjodisiaie
gjjaso1seiy)
SaploJeyosy
243097
wnadouo)
g/nso1dAi)
euLodsja)
elejja)

elejja)
ealaqe)
enbng

enbng
e|japiyouQ
eiuejoa3
2oWIR0ION
sLiopeled
stopolojy
suopiyo1y
eulped
sisdojjasiy
gjja1edebis
eneuoydis
gjjaiadsseled
snuag

9BpPLI9J0JAYDS|
9BpLI9J0JAYDS|
9BpPLI9J0JAYDS|
oeploes|
oeploes|
oeploes|
oeploes|
seplpawiyd
oepljeAH
aeplulwexaq
aeplulwexaq
aeplaplotdA)

aepiblisewo|o)
oepLoy
oepLoy
oepLoy
oepLoy
sepiyoojiydwy
sepljhiewy
ELIIENMWELN
ELIIENMWELN

oepljjajelyd
9EpIIddjeH
aepluenuedwe)
aepuodisialep
aepl|jaJ0doziyos
eeplulBYdUBWOY
oepL129|3
oepL129|3
aepinso1dAi)
aepLoda|e)
aepiue|e)
aepiue|e)
aeplpue)
aepinbng
aeplnbng
SEpIIPIYIUQ
sepinuodewr]
oepinio
aeplpuog
aeplpuog
seplpuog
aepipLopowoIy)
deplulonI
aepleendAle)
aepieuoydis
oepIedAN
Ajiwe4

epodiydwy
epodiydwy
epodiydwy

epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy

epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy

epodiydwy
epodiydwy
BpIoJpAH
BpIoJpAH
BpIoJpAH
BpIoJpAH
BpIoJpAH
BpIoJpAH
BpIoJpAH
B1BWO1SO|IBY)
B1BWO1SO|IaY)
B1BWO1SO[IaYD)
B1BWO1SO|IaYD)
B1BWO1SO|IBY)
B1BWO1SO|IBY)
B1BWO1SO|IBY)
B1BWO1SO|IaYD)
B1BWO1SO[IaYD)
B1BWO1SO[IaYD)
B1BWO1SO|IBY)
B1BWO1SO|IBY)
eJoydolewo|@1sAs
BSso|booes
epodoJlsebojeied
ElYouBIqIpNN
ElYouBIqIpNN
ElYouBIqIPNN
EIYouBIqIpNN
eydiowiuiol]
eydiowiuiol]
eJoydojewwoseg
BpLI9|IS0|1990d
sJ9pIQ

BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
eoeJ1SOdeRN
BOBJISOOB[RN
BORJISOOB[RN
eoeI1SOdBRN
BOBIISOJB[RN
BOBJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN

BOZOJPAH
BOZOJPAH
BOZOJPAH
BOZOJPAH
BOZOJPAH
BOZOJPAH
BOZOJPAH

BlEWaL|OUWAD

BlEWIL|OUWAD

BlEWaB|OUWAD

BlEWaB|OUWAD

BlEWaL|OUWAD

B1EWIL|OUWAD

BlEWIL|OUWAD

BlEWa.|OUWAD

BlEWa.|OUWAD

BlEWaL|OUWAD

BlEWaB|OUWAD

B1EWIL|OUWAD

epodoJlsen
epodoJisen
epodoJisen
epodoJisen
epodoJisen
epodoJlsen
epodoJisen
epodoJisen
epodoJisen
epodoJlsen
aelbuodsowsaq
sse|)

sbuide.os a|id pue suo0i123]j02 JSAIP 3y} wol} S} NSy "eG xipuaddy



[bNelcloNooNooNoloNoNoloooNooNololooNoNolcloNoloNoNolooNoNollclo oo oo oo o oo oo No oo oo o No o No}
(\NellejloNoRooNoNeoR e el NoNeo No e No No Ne No NoNo e loNo oo R_loNeo o R jlc oo oo o NoNo o oo o No No oo No No No o Nof

[slellcloNoloNoNoooNooloNoloNoolooNo oo oo loNololoNoloNoNololofloloNo oo oo loloooNolo o oo oo oo No)

NI

M

[eleleloolofooNooNoNolojooNoooloNooollo ol oNolo o ololoNolloloo oo lo o Nolo o oo oo oo o oo o No N o)

JSIN

DllelloloRjloNoNeoR oo e oo N No oo oo NoNoNo o oo o NoNo oo No oo ol oo R _loNo o oNoo oo oo oo oo No o o)
[LNelcloRjloNoloNoloNoNololooNooNoNolooNoNoleloNoloNoNolooNoNollclooNolo o Nolo o oo oo No oo oo loNo o No}
N Nellejlojojojojoojojojojojolofojoolofeo B joojicjicojojoojoloololjlojcjojolojojojooeoololol oo o oo Na}

[slellcloNoloNoNoNoNoNooloNooNooloNoNo oo oo oo ol oo NoNoNol lcNolo oo oo oo oo Nolo o oo oo No oo

1no

[bNelcloNoNoNooNolooNoloooNooNoNolooNoNoleloNoloNoNooNo o jlcloloNoR oo oo oo oo No oo NoNoNoNo o No}

N Nellejlejojojojoloojolol jojoojoolojeojooojcjicojojoojo ool jlolcolo B jojojlojoloeo oo oo o oo o oo Na}
N>~—OOOO0OO0OO0OO0OO0OO0OO0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0~000O0O0O0O0O0O0O0O0OO0O0O0OO0O0O0O0O0OO0O0O0O0O0O

LlleloloRNoNoNoNoNoR oo NoNoNoNoNoNoNoNoNoRylc foNo No oo NoNoNoNo o foloNo R o NoNo N o oo NoNoNoNo NoNoNeo NoNoNo No
[LNelcloRjloNoloNoloNoNolojooNooNoNolooNoNoleloNoloNoNolooNoNollclooNooNoNolo o oo oo oo o oo loNo o No}
(\\NellelojoloNooNoloNoNooooNooNoNolooNoNoleloNoloNo oo oNo R _le oo oo No oo oo oo No oo NoNoloNo o No}

[slellcloNoloNoNoNoNoNooloNooNooloNoNo oo oo oo ool o NoNell loclolo oo oo oo oo NoNo o oo R lo oo N

1no

[LNelcloRjloNoloNolooNooooNooNololooNoNolleloNoloNoNoloNo o jlcloloNooNoNolo o oo oo No oo oo loNo o No}
N RellojloR jojojoNojojolol jooojooooJooojcjic oo joojo ool jlolljojojolojojojoloojoojojo o oo o oo o}
[slellclloNeoloNoNoNooNooloNololooooNoNoloNollo oo oloNoloNoNololoflooo oo oo loloooNolo o oo oo No oo

NI

M

[elelelololofooNooNoNolojooNoooloNooNollo o oNoloNoNooNoNoll_lcNooR_jloNo oo o oo oo R _loNoNoNoNoNo o)

*S|IE19P J0j 191 995 "BIRUIWISIBPUI Sa10ads =[S ‘DAlleu = N ‘2 AloBaied o1uabolrdAio = 2) ‘| Aiobared oluabordAid = | ‘(Buipeys Aq paiybiybiy) snousbipul-uou = y :SN1e1S,

JSIN

DilleliclloRloNoNoooNooloNooNoolooNoNoloN oo loooloNoloNoNololo ol oo R _NooolooNooNolo o foNoo o oo o)
[LNelcloRjloNooNooNoNolojooNooNoNolooNoNoleloNoloNoNolooNoNolleclo ool o oo o oo oo o Xojlo o NoNoNo o No}
(\NelleloRjloNeNoR _NeNeNeoNoNoNeoNo o o NoNe NoNo ol loNo oo oo oo Nollc oo oo o Nolo oo No oo No oo oo lo No o No}

[slellcloNoloNoNooNoNooloNoolooloNoNo oo oo ool oNoNo o NoNo ol loNoNoR_R_jeo oo Ne R e Neo e K o No o o No No No

NZZHNZZZZHRZZANRZHNHRZZZHZILZ2ZZZZ22Z2Z2

~N
(&)

N

20

IS

N

20

N

IS

v

IS

SN1e1S,
1NnO uonisod ajid
a1eol|dau 9jid

9po2 yuag

eiqoz
18pU)

O-sljiAsng
g-sjiAsn3
v-umouxun-uijjAsn3
Jepur
snwoayaAjod
ejopidsjoioew
18pU)
g-sapnsAn
Z-VYMIN-eljein3
ano.b~sies1sne=siaJauAle|d
ejuopoAjquie
1epur
Sisuajonbiay
eLeole)
Ssapiouinbiwed
suojnisnbue
gjeydsooseyds
sisuajjesisne
1UBAO|
epyneuurd
ejewenbs

‘ds
Sijeuiwe.o)ipiod
asus|jaqdwed
ejenojjeued

ds

ds

ejejjobey Jo
Ssiyyje;
sisuajjeb s ‘jje -ds
221041
nuebuem

‘ds

snyesuo

niey

njemeuew
ejeuLeogns

‘ds

‘ds

Bosan

ejsnbue

‘ds

ejsnbue -jje “ds
lussuaydals
ebundbund °§ “jje -ds
‘ds

eojoleye

| -ds

ey

‘ds

1419118

‘ds

s9l0ads

slj|AsouedAi|
SEPIIAS
sijiAsng
sijiAsng
umouyun-uijjAsng
oeplouAjod
snjouopida]
aoylouLieH
9BPI20POJIAYL
sepnsAw
eljeing
slaouAle|d
REVEIEN]
oepipiaioN
sayuesN
BEVEY
REVEIEN]
snwoiporydo
susuLIquINT
eajjinioq
SobULIBWOISIYOS
euepun)
sijoyadiydwy
Saploxnaz
auUBWOIALYIS|
ewoloeydsopnasd
CELR] 9]
ewoloeydsopnasd
29130495
einyiueled
eanyauesspy
aoyj0ua1s
eqas
Sn1820pod
Sn1220pod
Sn1820pod
Sn1220pod
Sn1820pod
ej0008)/B)HY
BUIOISOXOUd;
sisdoueisA7;
enjospjeme.led
enjospjeme.led
enjoaplemé
enjospjeme.ed
enjospjeme.led
uo/U02BWOIS
elbioqali
elbioqalli
20y100n97
20y100n97
esser

esser
esselojuap g
snuag

sepl|iAS
aepIouAjod
aepIouAjod
aepIouAjod
2epIoopo|jAyd
2epIoopo|jAyd
2epIoopo|jAyd
SepIp1aJaN
aepIplaIaN
SepIp1aJaN
SepIp1aJaN
SepIp1aJaN
SepIp1aJaN
aepluoisaH
aeplauLquin
aepla||iAIog
aeplg||iAloq
seadelely
aepuniydwy
oepleue |
aeplewoJsseyds
aeplewoJsseyds
aeplewoJsseyds
aeplewoJsseyds
aepuiuelopnasd
aeplnyjueled
aepunyuy
2eployIouns
9epiges
2eplIa20pod
2eplIa20pod
2eplIa20pod
2eplIa20pod
2eplIa20pod
SEpRIIdIN
oepISseuBISAT
oepISseueISAT
oepISseuBISAT
oepISseuBISAT
oepISseuBISAT
oepISseueISAT
oepISseuBISAT
oepISseuBISAT

no.Iogaljr
oeploy100na]
oeploy100na]
9BpLI9J0JAYDS|
9BpLI9d0JAYDS|
9BpPLI9J0JAYDS|
Ajiwe4

BpIoOpOjjAYd
BpIOOPOjjAYd
BpIoOpOjjAYd
BpIOOPOjjAYd
BpIoOpOjjAYd
BpIoOpOjjAyd
BpIoOpOjjAYd
BpIoOpOjjAyd
BpIoOpOjjAYd
BpIOOPOjjAYd
BpIoOpOjjAYd
BpIOOPOjjAYd
BpIoOpOjjAYd
BpIoOpOjjAyd
BpIoOpOjjAYd
BpIoOpOjjAyd
BpIoOpOjjAYd
BpIoopojjAyd

epung

epung

soleleuIWET
epuniydo
eaoepleue |
epodos|
epodos|
epodos|
epodos|
epodos|
epodos|
epodos|
epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy

epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy

epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy

sJ9pIQ

e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
aeadAydoaseyd
eaploiniydQ
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
eoeJ1SOdeRN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
eoeI1SOdBRN
BOBJISOOB[RN
sse|)

sbuide.os a|id pue suo0i123]j02 JSAIP 3y} wol} S} NSy "eG xipuaddy



[LENeNeoNeoNoloNoNoloR oo e NeoNe o No N No NoNo e o R S - lelololo oo lo oo oo o Nolo o oo oo No ool

(NEoNeNeoNolojooNolooNoNololoNoooloNoNoNoNolleloNoloNoNoNooNolloloollocloolo oo o oo oo No ool
[sleleoNooloNoRjloNoNoNoloNoNoooNooNoNoNo oo oo o NoNo o oNollcloNollclo oo oo NoNoNo oo NoNo o)

NI

M

[sleloNoNeoloNoNooNooooNolooNooNooNoNololoNoooloNoNoNollofeoolloloooNolo o oloNoNoNoNoNo]

JSIN

Dl NeleloNoNooooooNooloolooNoNoNo oo oo oNoNo oo NollcloNollclo oo oo loNoNo oo NoNo o)
[PEoNeNeoNoooNoNoloNoNoNololoNooNooNoNoNoNolleloNo ol oRolloNolloloolloloNolo oo o oo oo oo No)
(NEoNeNeoNoloooNolooNoNololoNooNoloNoNoNoNolleloRojleoNoNoNooNolloloolloloo o RojloNoNoNoRolo oo No)

[alielcleojolojojojojojoolojofojojoojoiolofojolcloojolofo ool jlcicjollclijolojojojofoNo i oo o o)

1no

[LEoNeNeoNeoNoloNoNoloR ool e NeoNe o No No No No No e loNo oo No oo No o lo oo oo o Nolo oo No oo No ool
(NEoNeNeoNolojooNoloNoNoNolol oo oNoNoNoNoNollcloNoloNoNoooNolloloolloclo oo Noloo oo oo No ool

N>—OOOO0OO0OO0OO0OO0O0OO0O0O0OO0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0OO0O0O0OO0O0O0OO0O0O0O0O0OO0O

Dl NeleloNoNoNooRoloNo R oo N No oo o o NeoNo o oo o NoNo oo NollcloNollclo ool oo oo o oo NoNo N o)
[LEoNeNeoNoNoloNoNoloNoRojloNo R oo o No Ne No o Neo e o R e o NoNo Neo No o o No oo oo Rojlo o NoNo oo No o No)
(NEoNeNeoNolooNoNoloNoNoNoRo Rl oo NoNoNoNoNoNolleloNoloNoNoNooR o loollcloNoloNolo o NoNoRolo oo o)
[sleleoNooloNoNooooooNoolooNooNoNoNo oo oo oNoNo oo RollecloNollclo oo oo NoNoNo R oRolloNo o)

1no

[LENeNeoNoNoloNoNoloR oo e NoNeo e No N No o No e loNo Neo o No oo No o floo o lo oo oo o o No oo oo No)
(NEoNeNeoNeoNoloNoNolol oo o oo oo X HeoNoXe e o NoNe o No oo No o fo oo lo oo oo o NoNo oo No o No)
[alielclojojojojojojojoolojojojojolojojolofojolcleoojojoojoloojlcjioollclefollojojojofo ool ol o)

NI

M

[sleleoNoNeoloNoNoeoNoNoloR o oo o Ne o ool oo oo NoNoNoNollofololo oo oo lo o oloNoNoNoNo Nl

*S|IE19P J0j 191 995 "BIRUIWISIBPUI Sa10ads =[S ‘DAlleu = N ‘2 AloBaied o1uabolrdAio = 2) ‘| Aiobared oluabordAid = | ‘(Buipeys Aq paiybiybiy) snousbipul-uou = y :SN1e1S,

JSIN

Dl NeleloNoNoooNoNo ol loNooNeooNoNoNo oo oo oNoNo ol oNollcloNollclooloNo o oo o oo NoNo o)
[PEoNeNeoNoNoooNolooNoNololoNooNoloNoNoNoNolleloNoloNoNololoNolloloolloloNoloNolo o oo oo oo ol
(NEoNeNeoNolojooNolofoNoNololoNoooloNoNoNoNolleloNoloNoNooloNolloloolloclooloNolo o oo oo No ool

[N elNeoleloNoNooooooNooooNooNoNoNoNololoNooNoNo o oNollcloNollcloooNo o oo o oo oo N o)

<ZZoHonZz

ZHZHZHZHZZZOHHZZHZZZZZZ

SN1e1S,
1NnO uonisod ajid

a1eol|dau 9jid

9po2 yuag

pai @l 01 jjews 00
- @l 01 jjews 00
- sjueyd puey
‘as eyaiowousiuy 9BdJBA|IN ssleAIN aeadAydoain
‘as eAln 9Bd2eA|IN ssleAIN aeadAydoan
211159/ sisdoAug aeaoepisdoAug ssjepisdoAig aeadAydoain
“ds 18pul snuab 1apuy epipe|oAjod eLe|[aoun
ds e|sbuiseH aeplsbunsey B1BWO1SO[DA) BlEWIL|0UdS
248110} eluswiApoyy 2B90BIUBWIOPOYY soleluswApoyy oeadAydopoyy
as eluswApoyy aeadejuswopoyy soleluswApoyy aeadAydopoyy
esoyidsoed eLeIuawoT 2B90BLIEIUBWIOT soleluswApoyy oeadAydopoyy
auejnoioe snadisesojews. | 2B90BIP0JIES so|eunJebio oeadAydopoyy
Laxyooy eiuoyadisolans 2e90BOWIOPOYY solelwesa) oeadAydopoyy
BuIssIiqns eiuoyaisAjod oeade[PWOPOYY S9[BIWEID) aeadAydopoyy
ds ejuoyaisAjod aeadepWOPOYY S9[BIWEID) aeadAydopoyy
euejzyLiouw enjoAnsog 2e90BPWIOPOYY solelwesa) oeadAydopoyy
leeipo.iq eiuoyaisAjod oeade[PWOPOYY S9[BIWEID) aeadAydopoyy
Aaniey enjoAiisog aeadepWOPOYY S9[BIWEID) aeadAydopoyy
ds oeaoeLIassafaq ELERLIVENETET] solelwesa) oeadAydopoyy
as wnssojboyifig oBadeLIasSsala( S9[BIWEID) aeadAydopoyy
eljoj1o1enb SAIPOIAY4 aeadeLIasala( S9[BIWEID) aeadAydopoyy
as eususWAH aeadeLIasala( S9[BIWEID) aeadAydopoyy
ds S119S0ZIYOS ELERLEINERETETg| solelwesa) oeadAydopoyy
ejenonuap awiweiboLAp ELERLEINERETETg| solelwesa) oeadAydopoyy
wnuLo wniyaLouy oeadeIWEID) solelwesa) oeadAydopoyy
8|nasnisse.d BISYILJLID oeaoeIWeID) so[elwesa) oeadAydopoyy
wnignJ wniuess) EEEREIIY solelwesa) oeadAydopoyy
oeipue/eazaeAou ausjedijie) aepluajjedijied epodolued epluoboudAd
snuadissijjad uoIyo0.IBYdAS aepiuouy) euluoHYyo0ouYyos| ejoydooe|dAjod
snsosod SNYou020310AIY) 9EPIU01IYI0YIURDY BUIUO1IYD0YIuRdY ejoydooe|dAjod
eolpuelez 2U02IO0YIURDY 9BPIU0IYI0YIURDY BUIUOLYDOYIUBDY eJoydooe|dAjod
euwixew 28/02IN ELIIEEIEY SJI[ELEETR e19BY2A|0d
18pU) oepijjeqala ELIIEIEIEY e19BY2A|0d
ejjuLe 28J02IN ELIIECEIEY e19eYdA|0d
2eppo3 2uosojqa.ls ELIIEEIEY e19BY2A|0d
g-ej1eqaia ejjeqaia ELIIEEIEY e19BY2A|0d
v-snjnie.i) snjnye.) aepimeL) e19BY2A|0d
sieyonu SIIBULLID0I0Id aepime.L) e19eYdA|0d
snaeyoojAyoue EXEVEI] e19BY2A|0d
eenoew eipueuly e19BY2A|0d
18puf gnaias e1aeyoAjod
snJajiuLied snyoueiqouids e19eYdA|0d
18pU) aepijjaqes e19BY2A|0d
esojujoe| gjjiuwelodopnasd e19BY2A|0d
v-gjjueiod ejjiue1od e19BY2A|0d
sueliaqe xeuowa(q e19eYdA|0d
v-ewwonyoueig ewwolyoue.lg e19BY2A|0d
22n2 ewwolyouelg e19BY2A|0d
sa10adg snuag sJ9pIQ sse|)

sbuide.os a|id pue suo0i123]j02 JSAIP 3y} wol} S} NSy "eG xipuaddy



[eNeoNeoloNooolofooNollolooloNoNoNoNoNo oo Rlol looNojlo oo o NoloNo oo ojloflolo o oo oo oo o NoNoNoNo N o)

JSIN

TOOO 0000000000~ 0O~ 00000r 0000000000000 O0O~O0O0O—0O00O0—00—0O0
[bNeleoloNoNoNoNololoNoNolloloR ol oo Neo Heo e o R s "iolclcloNo oo loNoloNolloloNooNooNo oo o oo o No o No}
NOOOOOO0OOO OO0 000000~ O0O~000~00~000000O0r00O0O0OO0DO0OO0OOO0ODOOOOOOOOO
[=leleoNoNeoNoNoNol oo olofoloooloNoNoNoloNoNoNoNooloNolloloNolooNoloNoNoNolleloNoNo oo NoRojlo f oo oo oo o)

1no

[LNeleoloNoNoNoNololoNoNolleoR oo NoNoR_No oo o X R v cllecloNolooloNooNolle oo oo oo RoloRloNo o R _loNo}
(\NeleloNoR ool loNoNoleoR oo oo o R S ke lecleoolcloNoNoloNoloNoloNolloloNooNoo oo oo NoNoloNo o No}

N>~ OOOOO0OOO0OO0OO0OO0OO0OO0OO0OO0O0OO0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0~0O0~000O0O0O0O0O0~00O0O0O0O00OO0

[eNeoNeoloNoNoNolofooNollololoNoRo o R _lo N No No o} e e Neo o o Neo No No oo NoNo oo fo oo oo oo oo o NoNoNoNo N o)

*S|IE19P J0j 191 995 "BIRUIWISIBPUI Sa10ads =[S ‘DAlleu = N ‘2 AloBaied o1uabolrdAio = 2) ‘| Aiobared oluabordAid = | ‘(Buipeys Aq paiybiybiy) snousbipul-uou = y :SN1e1S,

JSIN

LlleloloNoloNoNoleloNoNoll loloNo R _NoNoNoR_joNoNoNoR o NoNolcloNoeooNoNoNoNoNolle o joNoNoNoR_loNoXolloNoNo o N
[bNeNeoloNoR ool loNoNolloNoNoNeoNo R Neo o o R S aiaielclc oo lo o oo o Nolloloo oo ol oo o oo o No o No}

N OO0~ 000000 O0O~0000rr O~ 00— 0000000000 ~0O00O0O0O0OO0OO0O~O0OO0O0OO0OO0OO0O0O

[sleloNoNeoloNoNoleloNoojofoloooloNoNoolooNoNoNooloNololoNolooNoloNoNoNolleloNooNooNolo o oo oo No oo

~N N — ~N
ozoozoZz

ZZZZZZZBZZZ(UZZZZZV)ZZ(ZZZZV)ZZZ

ZHZZZBILZHHIBZOOO

N
SN1e1S,
1NnO uonisod ajid
a1eol|dau 9jid
9po2 yuag

eAny
(0& | seaxo 1gj yroows Ajquinio) ¢ ds u
ejejound “Jo
eaojued
(58JA150JA1 % seaxo) | "ds U
eLeuale Jo
(uoiysno uey Aexyids 3jos) | ds u
sniooep
snisepow
suyje
218qOJX9S
aelpueazeeoU
Jounu

snuea
aelpueazeeou
snjnsoqqib
aelpueazeeou
smebuoja

‘ds

sieuLd
eowauly
SIsuajiyo

xajnd

sienbal
ejeoyd

ds

siebal
231nu1021q
snyoisiu

ZEVES)

eauled

eaqn|
euneuwspAyoed
ejejjooued
aeinyowe
Juasuaiow
SISU81IEMBIS
nyoes|
ejoAwna
xepoyd
1swepe

‘ds

Ssijeusajul

‘ds

‘ds

suelben
ejesul

‘ds
BoIpUBI9ZOBU
smebuoja
ewu

‘ds

e2lo0uWAb
oyded

s9l0ads

sequoyd
eloopy
euojoleH
elpuoysijeH
b U eepiLagns
elbuodsAing
elbuodsAing
snuejeqebawoloN
snjuno.snYy
uowoaeed
oeplyuex;é
Sa.Jal10UUId
XeJUy2IL0IoN
snuioJeoljeH
J890UB)
J80uB)
S8Y1S1/04184
SaY1S1/01194
ejoydope|)
ejoydope|)
eoese]
221150
snqoJisousy
ejjoLned
glaA1s
edieoopiwsu)
edieoopiusu?)
edieoopiwsu)
edieoopiwsu)
2die204931sy
einAd

einAd

einAd

einAd

enbjopy
enbjopy
snjjAiog
sopoyjjfi1og
gJj240)
wnipidy
wnipidy
wnuwapiq
euoln
eueunoy
eLenuody
aoy104IuYy
gjjauejdijer
aepiuswinpelq
auswinpelq
snyuepadseioy
eydiowojserdly
wnipLdwiy
eujueyes
eujueyes
snuag

oEpPIIWSaPaWAH
aepiuley)

seplepisAg
seplepisAg
oepluejeg
oepluejeg
aepluows|ed
deplyiuex
aepuaylouUld
sepile
9BPI1BWOSOUSWAH
aepLoue)
oepLouUB)
9EpIUB||9240d
9BpIUB||9240d
aeadeioydope()
aeadeioydope()
oeploese]

2epIuULIBISY
2epljeA1S
2epljeA1s
2epljeAIs
aepljeA1s
aepljeAis
aepljeA1s
oepuUNAd
oepuUNAd
oepuUNAd
oepuUNAd
aeplinbjow

aeuljAnog
aeuljAnog
2EpIEBWOSOPOYY

aepluwapIq
sepiuol)

aepliliebesg
sepi|jaueidiey
eepluswnpelq
eepluswnpelq
aeplijjeydAyleg
aepiydiowoiserdry
aepLoydonuody
51493dA ]

BpLI9|IS0|1990d
epLs[oso|deH
epLs[oso|deH
eplpuoydlieH

eplswoIpeH
ep11eI920A101q
ep11eI920A101q
eoIoBIOY |
eoIoBJIOY |
eapue)
einAyoe.ag
einAyoeuag
einAyoe.ag
einAyoeug
einAyoe.ag
einAyoe.g
eJnwouy
einwouy
ssjeoydope|)
ssjesoydope|)
BPIOJOUDA
epl0a1SQ
epIoNAN
EPNEAIBA
ElLouBIqopl01S
EllYouBIqopI01S
EllYouBIqopI01S
EILYouBIqOpI01S
EILYouBIqOpI0IS
EILYouBIqopI01S
EllYouBIqopI01S
EllYouBIqOpI01S
EILYouBIqOpI0IS
EILYouBIqopI01S
EllYouBIqopI01S
EllYouBIqOpI01S
EILYouBIqOpI0IS
EILYouBIqopI01S
ElloueIqogelyd
elyoueiqosno|dy
elyoueiqosno|dy
elyoueiqosno|dy
ejyoueiqosno|dy
BLBIUNOY
BLEBIUNOY
BLBIUNOY
BLIBIUNOY
BLBIUNOY
BLBIUNOY
BLBIUNOY
BLEBIUNOY
BLBIUNOY
S9WI0JI1019d
S9WI0JI1019d
sJ9pIQ

aelbuodsowsq

£90BISNI)
£90BISNI)
£90BISNI)
£90BISNI)
£90BISNI)
£90BISNI)
£90BISNI)
£90BISNI)
BaJeIsnI)
£90BISNI)
£90BISNI)
aeadAydouoydope|)
aeadAydouoydope|)

leAlg
BapI0IaISY
B92BIPIOSY
BaoeIpIoSy
£92BIPIOSY
B92BIPIOSY
B92BIPIOSY
B92BIPIOSY

B92BIPIOSY
B92BIPIOSY
B92BIPIOSY
B92BIPIOSY
B92BIPIOSY
B92BIPIOSY
B92BIPIOSY
B92BIPIOSY

ea2BIPIOSY
e22BIPIOSY
Ba2BIPIOSY
BOZOYIUY
BOZOYIUY
BOZOYIUY
BOZOYIUY
BOZOYIUY
BOZOYIUY
BOZOYIUY
BOZOYIUY
BOZOYIUY
bAs2rdounoy
bAsardounoy
sse|)

sbuide.os a|id pue suo0i123]j02 JSAIP 3y} wol} S} NSy "eG xipuaddy



[eNeoNeoNoNoNoNoNoNeoR NolloNeojloNoNoojlloNoloNoollcfooNoloNoNoloNoNoNolo o oo o fololcloNo oo oo oo NoNoNo No)

JSIN

LlleloloNoloNoNooNoNoojloNolloNoolollcNoloNoNol_loNoooNooNoNolooNoloNoNollo o loNollc oo Nolo o oo oo No oo
[LENeNeoNoNoNoloNoloNoNolloloNooNolloNelo ool o oo o oo o NoNoNo oo Neo Rl e oo oo o No oo NoNoloNo o No}
(\NeleleoNeoNeoR oo oo ol o loNoNoNolloNeloNoNolcloNoloNoNolooNoNoNoNo R _NoNoll o lecNolocfolo oo oo NoNoloNo o No}

[=NeR o HeNeoleNe oo ol NolloNo ool o loNo ol _lloNoloNoNo o oNolooNoloNoNollo N loollc oo Nolo o oNoo o Nolo o)

1no

[LNeNeol oo NeNoNeoNeoNoNo ol o NoNeNolloNe o ool o oo o oo oo NoNoNo oo ol o leNollofolo oo oo NoNo o No o No}
(NE_NeleoNoNoNoloNoloNoNolloloNoNoNolloNelo ool loNoloNoNoloo oo oo oo ol o lecNollofoo oo oo oo o No o No}
N>~OOO~0000000O0O000O0O0~—000O0-000000O00O0O0O0O0O0O0~—000O0O0O0O0O0O0O0O0O0O0O0O0O0

[eNeoR_NeoNeoNoNoR oo NolcNeloNoNoNoloNoloNo ol leolo oo o ololo o NoloNoNoNollec ol ol loR_jloNo oo o NoNoNo R o)

*S|IE19P J0j 191 995 "BIRUIWISIBPUI Sa10ads =[S ‘DAlleu = N ‘2 AloBaied o1uabolrdAio = 2) ‘| Aiobared oluabordAid = | ‘(Buipeys Aq paiybiybiy) snousbipul-uou = y :SN1e1S,

JSIN

lleNeoR_Ne ol e Ne oo o loNolloNoNoNollc o loNo ol oo o oo oo No oo o RoloNollo N o ollc oo oo o oo oo No oo
[LENeR_NeNeNeoNeoNeo oo NoloNoloNooNolloNelo ool o oo oo lolo o NoloNo oo ol o lecNolofoo o oo oo NoNoNo o No}
(ool _joNeoNeoNoNeoNeoNoNollooloNooNolloNeloNoNoleloNoloNoNolooNoNoNo o oo ol o l_olofolo oo oo oo o No o No}

el o oo e o R Sick=l=lolloNeoNoNol o loNoNol_lloNelooNo oo NolooNolooNolloNoloJollclooNolo o oNoo o oo o)

N

~N — N

ZZZZZZZZ2ZZ<<ZZZZI<<HZZC0O0Z0OZZZZZZOZZZI<BOILCZZOBZZZZHRZZH

20
SN1e1S,
1NnO uonisod ajid
a1eol|dau 9jid
9po2 yuag

‘ds

snuewibuoy
suanba.y

| -ds
euewibuo|
liiemsey

B210A]
sisuapjeiney
‘ds

esniqo d Jje 'ds
eoyioed
aensuiuad
2eu01xas
wnsojpisul ‘W “jje “ds
‘ds
wnajisniayoe
wninoe
ewelubew
eenoew
B210A]

eoIdA] "y “Jje ds
euewiqieq
sniAepY
ewyeyiydoioew
snjenoieqns
ojsuyofl
esonxayy
-ERED
sipuny
wnynieaijep
ewojoyoip
elenb.ioigns
15191EM

glabue

‘ds

neinss
eueisejed
siewixoldd
esJawil
S111504INUS]
eolpuelez
elejjaqey
eunuau
suealbiu

eulja)

Iswjey

2ona|
ejeuibnue|
e/nueu

uejim

eLeA
aelpueazeeoU
sieaasne
(ewbisosoew) | ds u
s9l0ads

SNJ820.1AYIS|
SNJ820.1AYIS|
essefojusp
sisdosewwien
sisdosewwien
sisdosewwien
sisdosewwien
eipawiyalosiuy
oeAH
eLaYoAIo4
aujwexapeled
sadoijod
wniydoiooouop
wniydo1oo0uop
soquisjoipLisp
wniydoiooouop
wniydoiosody
X115euojo)
eloy

eloy

eloy
eJiayoojdeH
snyoojyduwy
siArewy
SNYAA2s0109|dWAS
SNYAA2s0109|dWIAS
BOBYI0UOHN
eugnunid
eJjaienaiadg
wniosjeH
eleqo
eJjodisiaie
gjjaso1seiy)
SaploJeyosy
243097
wnadouo)
g/nso1dAi)
euLodsja)
elejja)

elejja)
ealaqe)
enbng

enbng
e|japiyouQ
eiuejoa3
2oWIR0ION
sLiopeled
stopolojy
suopiyo1y
eulped
sisdojjasiy
gjja1edebis
eneuoydis
gjjaiadsseled
snuag

9BpPLI9J0JAYDS|
9BpLI9J0JAYDS|
9BpPLI9J0JAYDS|
oeploes|
oeploes|
oeploes|
oeploes|
seplpawiyd
oepljeAH
aeplulwexaq
aeplulwexaq
aeplaplotdA)

aepiblisewo|o)
oepLoy
oepLoy
oepLoy
oepLoy
sepiyoojiydwy
sepljhiewy
ELIIENMWELN
ELIIENMWELN

oepljjajelyd
9EpIIddjeH
aepluenuedwe)
aepuodisialep
aepl|jaJ0doziyos
eeplulBYdUBWOY
oepL129|3
oepL129|3
aepinso1dAi)
aepLoda|e)
aepiue|e)
aepiue|e)
aeplpue)
aepinbng
aeplnbng
SEpIIPIYIUQ
sepinuodewr]
oepinio
aeplpuog
aeplpuog
seplpuog
aepipLopowoIy)
deplulonI
aepleendAle)
aepieuoydis
oepIedAN
Ajiwe4

epodiydwy
epodiydwy
epodiydwy

epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy

epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy

epodiydwy
epodiydwy
BpIoJpAH
BpIoJpAH
BpIoJpAH
BpIoJpAH
BpIoJpAH
BpIoJpAH
BpIoJpAH
B1BWO1SO|IBY)
B1BWO1SO|IaY)
B1BWO1SO[IaYD)
B1BWO1SO|IaYD)
B1BWO1SO|IBY)
B1BWO1SO|IBY)
B1BWO1SO|IBY)
B1BWO1SO|IaYD)
B1BWO1SO[IaYD)
B1BWO1SO[IaYD)
B1BWO1SO|IBY)
B1BWO1SO|IBY)
eJoydolewo|@1sAs
BSso|booes
epodoJlsebojeied
ElYouBIqIpNN
ElYouBIqIpNN
ElYouBIqIPNN
EIYouBIqIpNN
eydiowiuiol]
eydiowiuiol]
eJoydojewwoseg
BpLI9|IS0|1990d
sJ9pIQ

BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
eoeJ1SOdeRN
BOBJISOOB[RN
BORJISOOB[RN
eoeI1SOdBRN
BOBIISOJB[RN
BOBJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN

BOZOJPAH
BOZOJPAH
BOZOJPAH
BOZOJPAH
BOZOJPAH
BOZOJPAH
BOZOJPAH

BlEWaL|OUWAD

BlEWIL|OUWAD

BlEWaB|OUWAD

BlEWaB|OUWAD

BlEWaL|OUWAD

B1EWIL|OUWAD

BlEWIL|OUWAD

BlEWa.|OUWAD

BlEWa.|OUWAD

BlEWaL|OUWAD

BlEWaB|OUWAD

B1EWIL|OUWAD

epodoJlsen
epodoJisen
epodoJisen
epodoJisen
epodoJisen
epodoJlsen
epodoJisen
epodoJisen
epodoJisen
epodoJlsen
aelbuodsowsaq
sse|)

sbuide.os a|id pue suo0i123]j02 JSAIP 3y} wol} S} NSy "eG xipuaddy



[elelel_NeoloNeNoNeoNeoNoNoNooNoNoNoNoNoNo o ollo oo oo oo loNoNolloloo oo lo o Nolo o oo oo R _loNoNoNoNoNo o)

JSIN

DlleliclloRloNoNoooNooloNoloNoolooNoNoloNololoNoNoloNo o oo oo loloNoR_NoNo o loNoNo o NoNo R joNoNoloNolo o]
[ielicloR jololoR ol “i=iecic i jelclojcjolojojlcjic oo oo lo ool jlojclojolojojojooo oo oo Jo i oo oo Na}]
N RellejloR jojoocNojoh jojojooojoooeoJooojcjic oo oo lo ool jlojclojolojojojooo oo ol jo oo Jo oo Na}

[slellcloNeoloNoNoooNooloNooNooloNoNoNoloNollo oo ool oNoojlofooNo o oo oo Rojlo N oNoNo o oo oo Nolo o)

1no

[LNelcloRjloNoloNoloNoNooooNooNoNolooNoNoleloNolo o ololoNoNollelo ool o oo o oo oo No oo NoNoloNo o No}
(\NelleloRjloNeNoNeoR oo oo NeoNoNeo o No Ne No No ol loNo oo R_loNoNoNollc oo oo o No oo o Neo oo o Xojlo No oo No o No}
N, ~—O0OO000000000000000000000O00O0~—00000000000O000O0O0O0O0O0O0O0O0—-—000O0

[elelel_NeoloNoNoNoNoNoNoNoooNoNoNoNoNo o Nollo oo NoNo o NoNo Rl lloNeo oo oo No oo oo oo oo o NoNoNoNo N o)

*S|IE19P J0j 191 995 "BIRUIWISIBPUI Sa10ads =[S ‘DAlleu = N ‘2 AloBaied o1uabolrdAio = 2) ‘| Aiobared oluabordAid = | ‘(Buipeys Aq paiybiybiy) snousbipul-uou = y :SN1e1S,

JSIN

DilleliolloRloNoNoNeoNoNool oo NoooNoNo oo oo oo o loNo o oo oo loloNo R _NoNo o loNoNo o NoNo R joNoNo o oo o]
[LNeleloRoNeoNoNoRoNolo o oS lelcooNolcloNoRojloNolooNoNollelo oo R o NoNo o oo oo No oo No No No o No}

(\NelleloRjloNeNoNeo e oo NeoNoNe o NoNe No o No e loNo oo R_lloNo No i e o No Neo No No Neo No o Neo Neo No No o No No No No o No}

[slellcloNoloNoNoNooNooloNooloolooNoNoloNolo oo ol oo oNolojlofoloNo oo oo loloNo o NoNo o oo R o No oo

ZZHZzZ<ZZZZZZZ0HZ

z

SN1e1S,
1NnO uonisod ajid

a1eol|dau 9jid

9po2 yuag

eiqoz
18pU)

O-sljiAsng
g-sjiAsn3
v-umouxun-uijjAsn3
Jepur
snwoayaAjod
ejopidsjoioew
18pU)
g-sapnsAn
Z-VYMIN-eljein3
ano.b~sies1sne=siaJauAle|d
ejuopoAjquie
1epur
Sisuajonbiay
eLeole)
Ssapiouinbiwed
suojnisnbue
gjeydsooseyds
sisuajjesisne
1UBAO|
epyneuurd
ejewenbs

‘ds
Sijeuiwe.o)ipiod
asus|jaqdwed
ejenojjeued

ds

ds

ejejjobey Jo
Ssiyyje;
sisuajjeb s ‘jje -ds
221041
nuebuem

‘ds

snyesuo

niey

njemeuew
ejeuLeogns

‘ds

‘ds

Bosan

ejsnbue

‘ds

ejsnbue -jje “ds
lussuaydals
ebundbund °§ “jje -ds
‘ds

eojoleye

| -ds

ey

‘ds

1419118

‘ds

s9l0ads

slj|AsouedAi|
SEPIIAS
sijiAsng
sijiAsng
umouyun-uijjAsng
oeplouAjod
snjouopida]
aoylouLieH
9BPI20POJIAYL
sepnsAw
eljeing
slaouAle|d
REVEIEN]
oepipiaioN
sayuesN
BEVEY
REVEIEN]
snwoiporydo
susuLIquINT
eajjinioq
SobULIBWOISIYOS
euepun)
sijoyadiydwy
Saploxnaz
auUBWOIALYIS|
ewoloeydsopnasd
CELR] 9]
ewoloeydsopnasd
29130495
einyiueled
eanyauesspy
aoyj0ua1s
eqas
Sn1820pod
Sn1220pod
Sn1820pod
Sn1220pod
Sn1820pod
ej0008)/B)HY
BUIOISOXOUd;
sisdoueisA7;
enjospjeme.led
enjospjeme.led
enjoaplemé
enjospjeme.ed
enjospjeme.led
uo/U02BWOIS
elbioqali
elbioqalli
20y100n97
20y100n97
esser

esser
esselojuap g
snuag

aepIouAjod
aepIouAjod
aepIouAjod
9ep1oopojjAyd
9ep1oopojjAyd
9ep1oopojjAyd
SepIp1aJaN
SepIp1aJaN
SepIp1aJaN
oepIplaJaN

oep]
aepluoisaH
aeplauLquin
aepla||iAIog
aeplg||iAloq
seadelely
aepuniydwy
oepleue |
aeplewoJsseyds
aeplewoJsseyds
aeplewoJsseyds
aeplewoJsseyds
aepuiuelopnasd
aeplnyjueled
aepunyuy
2eployIouns
9epiges
2eplIa20pod
2eplIa20pod
2eplIa20pod
2eplIa20pod
2eplIa20pod
SEpRIIdIN
oepISseuBISAT
oepISseueISAT
oepISseuBISAT
oepISseuBISAT
oepISseuBISAT
oepISseueISAT
oepISseuBISAT

oeploy100na]
9BpLI9J0JAYDS|
9BpLI9d0JAYDS|
9BpPLI9J0JAYDS|

Ajiwe4

BpIoOpOjjAYd
BpIOOPOjjAYd
BpIoOpOjjAYd
BpIOOPOjjAYd
BpIoOpOjjAYd
BpIoOpOjjAyd
BpIoOpOjjAYd
BpIoOpOjjAyd
BpIoOpOjjAYd
BpIOOPOjjAYd
BpIoOpOjjAYd
BpIOOPOjjAYd
BpIoOpOjjAYd
BpIoOpOjjAyd
BpIoOpOjjAYd
BpIoOpOjjAyd
BpIoOpOjjAYd
BpIoopojjAyd
epoung
epoung
epoung
soleleuIWET
epuniydo
eaoepleue |
epodos|
epodos|
epodos|
epodos|
epodos|
epodos|
epodos|
epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy
epodiydwy

sJ9pIQ

e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
aeadAydoaseyd
eaploiniydQ
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
eoeJ1SOdeRN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
eoeI1SOdBRN
BOBJISOOB[RN
sse|)

sbuide.os a|id pue suo0i123]j02 JSAIP 3y} wol} S} NSy "eG xipuaddy



ke NeNoNoNoNoNoNeoNoNoNoNoNoloNoNoNoNeo o No Rl e R oo No No R lo No o o No oo No No Rollo o No Rl o NoNo No

JSIN

Dl eNeooloNoNoooooloNoNoloolooNoNoNoN oo oo o NoNo o oNollcloNollcloNoloNo o oo o oo o No o)
[LENeNeoNoNoNoNoNolol oo o oo oo oo o ool o R_jloNe o oo No o loo oo oo Rojlo oo R_jlo No oo Nol
N—OOO0OO0O00O0OO0O~000~000rr000r0O0r~00000000O00O0OO0O~00O0——000O0
[sleloNooloNoNooooooNoNolooNoloNoNoNoN oo oo NoloNooNoNollcloNollc o oo No o loNoNo R oo No R}

1no

[LEoNeNeoNoNoooNoloNoNoNololoNooooNoNoNoNolleloNoloNoNolooNolloloolloclooloNoloo oo oo No ool
(NEoNel ool NeoNeo o oo NoNo oo No o Ne No NoNo e loNo oo oo o Nolloloollolo oo oo o NoNo oo No o No)

N>~OOOO0OO0OO0O~0000000000O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0OO0O0O0OO0O0O0OO0O0OO0OO0OO0O

[sleleolNoNoloNoNoNooNoooNoloNoR_loNeloNoollcloNoNooNoNoNoNollo oo ll_lcN oo NoloooloNoNoNoNoNo]

*S|IE19P J0j 191 995 "BIRUIWISIBPUI Sa10ads =[S ‘DAlleu = N ‘2 AloBaied o1uabolrdAio = 2) ‘| Aiobared oluabordAid = | ‘(Buipeys Aq paiybiybiy) snousbipul-uou = y :SN1e1S,

JSIN

Dl eleloNoNooooooNoNolooNooNoNoNo oo ool oNoNooNollcloNollclo oo oo loNoNo R oo o o)
N—O0OO00O00O0O0O0O—0000O0 000000~~~ O~ 0000 —000O0 00000000

N—OOO0OO0O0O0O0O— 000 ~0rr 0000000000000 000O0O0O0O—r— 00000000

[sleleoNooloNoRjlooNoNooNoNooolooNoNoNo oo oo o loNoNoloNollcloNollcloR_loNooNoNoNo R oo o o)

zZzZznzZzzZzZZZZ<ZZHHmZ

@

IS

SN1e1S,
1NnO uonisod ajid

a1eol|dau 9jid

9po2 yuag

B1/159A
“ds 18pul

‘ds

248110}

‘ds
esojidseed
auejnoioe
Laxyooy
ewIssiigns
‘ds
euejzyLiouw
198IP0Iq
Aaniey

‘ds

‘ds
eljoj1o1enb
‘ds

ds
ejenonuap
wnuLo
8|nasnisse.d
wnignJ
aelpueieazoenou
snuadissijjad
snsosod
eolpuelez
euwixew
18pU)

ejjuLe
2eppo3
g-gljeqaia
v-snjnie.i)
sieyonu
snaeyoojAyoue
eenoew
18pU)
snJajiuLied
18pU)
esojujoe|
v-gjjueiod
sueliaqe
v-ewwonyoueig
22n2
s9l0ads

@l 01 jjews 00
@l 01 jjews 00
sjueyd puey
eyaiowousiuy
eAn

sisdoAug

snuab 1apuy
e|sbuiseH
eluswApoyy
eluswApoyy
eLeIuawoT
snaieoojewal |
eioyaisolons
eiuoyaisAjod
ejuoyaisAjod
enjoAiisog
eiuoyaisAjod
enjoAiisog
oeaoeLIassafaq
wnssojboyifig
SAIPOIAY4
BUBUBWAH
S119S0ZIYOS
awiwelboLAw
wniyaLouy
BISYIYHLID
wniuess)
sugjjedijjed
uoYo20.IBYAAS
SNYou020310AIY)
2U02IO0YIURDY
28/02IN
oeplj|eqais |
28J02IN
2uosojqa.ls
ejjeqaia
snjnye.)
SIIBULLID0I0Id
EXEVEI]
eipueuly
gnaias
snyoueiqolids
oepljjaqes
gjjiuwelodopnasd
ejjiue1od
xeuowa(q
ewwolyoue.lg
ewwolyouelg
snuag

ELELLEI
ELELLI]
aeaoepisdoAug

aeplsbunsey
2eade|uUaWOoPOYY
2eadEIUaWOPOYY
oeadelIBIUBWOT
2ea2BIP0d.IES
2ea2E|2WOPOYY
Se32E|2WOPOYY
2ea2E|2WOPOYY
2ea2E|2WOPOYY
Se32E|2WOoPOYY
2ea2E|2WOPOYY
ELEBLINENSETET]
ELEBLINENSETE]
ELEBIEIELETTg |
ELEBIEIELETTg |
ELEBIENELETTg |
ELEBIEIELETTg |
ELELLIEIEN)
oeadBIWEID)
ELELLEEIEN)
aepluajjedijied
SEPIUOHYD
9EpIU0IYI0YUBDY
9EpIU0IYI0YUBDY
aepl||agala]
aepl||agaJa]
aepl||agaJa]
aepl||agala ]
aepl||agala]

saleAIn

saleAIn
ssjepisdoAig
BpIPe|oA|od
B1BWO1SO[DA)
saleluswApoyy
soleluswApoyy
saleluswApoyy
ss|eun.ebin
solelwesa)
solelwesa)
solelwesa)
solelwesa)
solelwesa)

solelwesa)
solelwesa)
solelwesa)
solelwesa)
solelwesa)
solelwesa)
so[elwesa)
solelwesa)
epodolued
BUIUOYO0UYDS|
BUIUOLYDOYIUBDY
BUIUOLYDOYIUBDY
SJI[ELEETR
SJIELEIETR
epljlagaJa ]
SJI[ELEETR
SJI[ELEETR
SJIELEIETR
epljlagaJa ]
EplIegase L
EpID9|02S

SI9pIQ

aeadAydoain
aeadAydoan
aeadAydoain
eue|aqun L
B1EW9.|0Ud1S
aeadAydopoyy
aeadAydopoyy
aeadAydopoyy
aeadAydopoyy
aeadAydopoyy
aeadAydopoyy
aeadAydopoyy
aeadAydopoyy
aeadAydopoyy
aeadAydopoyy
aeadAydopoyy
aeadAydopoyy
aeadAydopoyy
aeadAydopoyy
aeadAydopoyy
aeadAydopoyy
aeadAydopoyy
aeadAydopoyy
aeadAydopoyy
epluoboudAd
ejoydooe|dAjod
ejoydooe|dAjod
ejoydooe|dAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoA|od
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoA|od
e1aeyoAjod
sse|)

sbuide.os a|id pue suo0i123]j02 JSAIP 3y} wol} S} NSy "eG xipuaddy



NOO0OO0OO0OO0OO0O0O0OO0O~—O0Orr 0000000 —~—0O0 000 —00
NOO—~—O0OOO0OO0OO0O 00000000000 —0O0O0O0O—0O

¢-—OOOOOOOOOOOOOOOOOOOOOOO-—OOOO

M

[Nl NeoNoNeo ool loNololoNooNoNolooNoloNoNolloloNoNo)
NOO—~—O 000000000000~ 0O00O0OO0O—000O0
N-—OO-—OOOO-—OOOOOOOOOOOOOOO-—OOOO

M

[Nl oNoNoNolloleclolofololoNooNoNolooNoloNoolloloNoNo)
NOO—r~ OO0 O —0000000O0O0O—~—0O0 000000

T OO0 T000000~-000000O00~-000O0O000O0O0

'S|1e19p J0J 1X9) 99S "BleUIWLIIBpPUI S910ads = |S ‘g A1oBaied ouabordAio = g) ‘| AloBaied auabordAio = | ‘eaneu = N ‘(Buipeys Aq paiybiybiy) snousbipul-uou = y :SN1eiS,

N~ — 0000000000000 0 00 —000O0
NOOOOO~—O0OO0OO0O—0000O0OO0OO0O0OOO0O0OOO0OOOOOO

—T OO~ 000000~ 00000000~ 0O0O0OO0O—— 000

INOLSAv1O

[2EeNe R NeoNoNeoNoloNoNoloNoNoRolloNoNoNoNo R loNoNoNollo oo N o)
NOO—O0OOO0OO0OO0O0O0O 000 ——0000 000000

—FO O~ 0000000000000 OOOO

(2R

z2zzzJyzzZI<X<IBHZZZZHZZZZZZLH

snie1sy
€00 8pod yeg

paJ
8/nasnisse.d
sieyonu
weyusq
sinoe|
ejopidsjoioew
ER

ANy

‘ds
snjenoieqns
eje/nainbun
esouidsiq
ojsuyofl
Bo0R19S;
-ERED
neaq;
elenb.ioigns
ejeuidour
eunuau
sniaqsjd
aelpueazeeou
(ewbisosoew) | ds u
suyje

sadiy
231nui021q
ejejjooued
s9l0ads

@l 01 |[ews 00
@l 01 |[ews 00
sjue|d pue
BISYIYID
SIIBULLID010Id
S9pIdsj028]02§
sidajousyisoiqe]
aoylouLieH
snweydoe|by
eiuaieyopLIo |
ERjosplEMS
SNYAA2s0109|dWIAS
euginlies
enaqgsiydwy
SNYAA2s0109|dWIAS
eugnunid
eugnunid
wniosjeH
eJjodisiaiep
eLe|[aoLl|

enbng

BUBWIAX
gjja1edebis
gjjaiadsseled
uowoaeed
snwijeyiydoioep
edieoopiwsu)
einAd

snuag

-sojdwes qeJb aiyuaq ayl wouy synsay "qq xipuaddy

oeaoeIWEeID)
aeplnieliy
aepluoidg
Sepluolebls
aeplouAjod
aepiAydaN
aepijeydadoxoyd
oepISseuBISAT
ELIIENMWELN
ELIIENMWELN
ELIIENMWELN
ELIIENMWELN

aepuodisialep
depipue)
aeplnbng
QBepIdLIN
aepleendAle)
oepIedAN
aepluowsed
aepIpodAdQ
aepljeAis
oepuUNAd
Ajiwe4

solelwesa)
epljlagaJa L
epluoids
BpIo0opOjjAyd
BpIOOpOjjAYd
epIoopojjAyd
epodiydwy
epodiydwy
eploJpAH
eploJpAH
eploJpAH
eploJpAH
eploJpAH
eploJpAH
eploJpAH
B1BWO1SO|IBY)
B1BWO1SO|IBY)
B1BWO1SO|I9Y)
epodoJisebosN
eydiowiuiol]
BpLI9|IS0|1990d
eapue)
einAyoeug
ElLYouBIqopI01S
EILYouBIqOpI0IS
19pJ0

aeadAydopoyy
e12eydA|od
e1aeyoAjod
e1aeyoA|od
e1aeyoAjod
e1aeyoAjod
BORJISOOB[RN
BORJISOOB[RN
BOZOJPAH
BOZOJPAH
BOZOJPAH
BOZOJPAH
BOZOJPAH
BOZOJPAH
BOZOJPAH
BlEWaB|OUWAD
B1EWIL|OUWAD
B1EWIL|OUWAD
epodoJlsen
epodoJisen
aelbuodsowsaq
£90BISNI)
£90BISNI)
B9OBIPIOSY
B9OBIPIOSY
sse|)



NO—OOO—O0O—O0O—0000 OO0 000000 —000000O0O00O0O0O00O0O—O0—00O0 00000 —
¢l—OOOO!-OOI—OOI—OOl—Ol—OOOOOI—OOl—OOl—OOOOOOOl—l—l—OI—OOI_OOOOl_OOOOOI_OO

=

NOO O~~~ — OO0 00— OO0 0000000000~ —O0O000O0~O0~——— 000 —0 000000
N|—|—O|—FOOOOI—|—OOO|—O|—O|—|—O|—O|—OOOO|—OOOOO|—FOOOOOOl—l—l—OOFOOOI—l—OOOI—

NOOOOOOOO0OO0OO0OO0OO0O0OrrOrr—rr OO0~ 0000000000000 O0O—O0O~000O0O0OO0OO0O—0O00O0
—OOO0O 000 ~—000O0O00O0O OO0 0O0OO0O0O0ODODODO0OODOO0DO0OOO0OO0ODOO0OO0OO0OOO0O——O0OO0OOO0O0OOOO0O—O

*S|le19p J40j 1X9) 99S "BleuUIWIIBpUl SB10ads = |S ‘g A1oBaied ouabordAio = ) ‘| AloBaied ouabordAid = ) ‘aaneu = N ‘(Buipeys Aq paiybiybiy) snousbipul-uou = v :SN1eIS,

110

(\NeleNollolooloNoooNolleloNoNeoR o R_leoR e e jo e e Neo No No Neo o No Neo No oo o No oo o No RoNo R R S o lellclo o oo No o)
aEeNeoNeoleloNoNoNeoNoNoNeolofoNeoNe Rolo R lecNoNeo R oo No o No N loNoNoNo NoNoNo e foNoNe No NoNo R lo R ole Rollole flo NoNoNo No NoNe]

NOOOOOOOOOO0OO0OO0OO0OO0OO0O 000000000 —Or 000000000000~ 000O0O0OOOO0OOO0O0

—O0O 0000000000000 000 —0000O0——000000000O0O0OO0O—~—O0 0000000000

wWZZILZZZZZZ0H

zzzZz

zZLzZzZzZZwn

nZzZn

zz<<zZz55z2Z

— — o~
<5zz5zzzxzzzZzZzZZZyY

zZn

N

snie1sSy
€00 8pod Yieg

wnjsnbue
ejdn.iaiul
Aaniey
eljoj1oenb
wnsojnuaA
ejenonuap
8|nasnisse.d
winignJ
wnuLo
‘ds

uqLeu
22n2
sinoe|
ejopidsjoioew
g-sapnsAn
ER
suojnisnbue
sies.iop
siuioljjewel
epyneuurd
Bosan

‘ds

ey

‘ds
esouidsiq
ojsuyof
eje/nainbun
-ERED
ewojoyoip
esJawiwl
eunueu
elejjaqey
1nuoany
sniaqajd
(ewbisosoew) | ds u
eiqelb
suyje
sieaasne
snonosejue
sadiy
Jounu
snuea

B VERL]
eaLqn|
sLenbal
231nu1021q
snoisiu
ZEVES)
ejejjooued
Juasuaiow
ejoAwna
Ssijeuisajul
‘ds

snye|
oyded
s9l0ads

@l 01 jjews 00
wniuweoo|d
swweibouals
enjoAiisog
SAIPOIAY
winioso.oYy
awiwelboLAw
BISYIYHLID
wniuess)
wniyaLouy
egjjauinopny
Sepljjeqaial
ewwolyouelg
sidajousyisoiqe]
aoylouLieH
sepnsAw
snweydoe|by
snwoiporydo
8pUIAID
218049
euepun)
enjospjeme.ed
BUIOISOXOUd;
20y100n97
esser
enaqgsiydwy
SNYAA2s0109dWIAS
euginlies
eugnunid
eleqo

eLejja)

enbng

e|nbng
BRUTRIEEYR
BUBWIAX
gjjaiadsseled
euojoleH
uowoaeed
snjiydojuod
SNUI2IB201O8N
snwijeyiydoioep
XeJly21WoIoN
snuioJeoljeH
(~7) sninbedoydoy
eloay |
ejjaLned
edieoopiwsu)
edieoopiwsu)
2die204931sy
einAd

enbjopy

gJ/240)

euon
aepiuswinpelq
snydwey.ioljod
eujueyes
snuag

-s9|dwes pajs JIyuaq ay1 wody s3Nsay 2§ xipuaddy

2e90BIWED0|d
aeadeloydo|jAyd
2e90BPWIOPOYY
ELERLEINERETETg|
ELERLEINERETETg|
ELERLEINERETETg|
oeadeIWeID)
EEEREIIS
oeadBIWEID)
9B90BI19B D00y
9BPIYdUBIQOYDILI |
oepl|jaqes
aepiuolebls
oepIouAjod
2epIoopo|jAyd
aepiAydaN
9BpIUOISOH
SEpIPEIU0Y
9BpLIBJA|D
ELERINE\
oepISSeuBISAT
oepISseuBISAT
oeploy100na]
9BpLI9J0JAYDS|
ELIIENMWELN
ELIIENMWELN
ELIIENMWELN
eepieNWN|d
aepiuenuedwe)
Sepile|d)

eepinbng
oBpIYd0J |
oBpIoLIN
oepIedAN
oepiulieyd
aepluows|ed
aepluobues)
aepilunod
aepIpodAdQ
sepile
9BPI1BWOSOUSWAH

2EpIIEWOSOPOYY
aepluor)
aepluswnpelq
2BpI392U0IN3|d

so[elwedo|d
ss|eun.ebin
solelwesa)
solelwesa)
solelwesa)
solelwesa)
solelwesa)
Ssolelwesa)
solelwesa)
S9|e119BL 00y
epljlagaJa ]
epljjeges
BpIo0opOjjAyd

BpIoOpOjjAYd
BpIo0opOjjAyd
BpIoOpOjjAYd
BPIOOPOjjAYd
soleLeuIWET
epodiydwy
epodiydwy
epodiydwy
epodiydwy
eploIpAH
eploIpAH
eploIpAH
eploIpAH
eploIpAH
B1BWO1SO[IaYD)
B1BWO1SO|IBY)
B1BWO1SO|IBY)
epodoJisebinaa
epodoJisebosN
BpLI9|IS0|1990d
epLs[oso|deH
eapue)
eapue)
einAyoeug
einAyoeug
einAyoeug
einAyoeuag
einwouy
EpIOJSUSA
EPNEAIBA
ElLYouBIqopI01S
EILYouBIqOpI0IS
EllYouBIqopI0IS
BIYOUBICOPI0IS
ElLYouBIqopI01S
ElloueIqogelyd
ejyoueiqosno|dy
BLBIUNOY
S9WI0J1199U0INd|d
S9WI0J1019d
19pJ0

aeadAydopoyy
aeadAydopoyy
aeadAydopoyy
aeadAydopoyy
aeadAydopoyy
aeadAydopoyy
aeadAydopoyy
aeadAydopoyy
aeadAydopoyy
aeadAydopoyy
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
e1aeyoAjod
aeadAydoseyd
BOBJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BORJISOOB[RN
BOZOJPAH
BOZOJPAH
BOZOJPAH
BOZOJPAH
BOZOJPAH
BlEWa.|OUWAD
BlEWaL|OUWAD
B1EWIL|OUWAD
epodoJlsen
epodoJisen
aelbuodsowsaq
aelbuodsowsaq
£90BISNI)
£90BISNI)
£90BISNI)
£90BISNI)
£90BISNI)
£90BISNI)
£90BISNI)
BIA[BAIG
BapIoIaISY
B9OBIPIOSY
B9OBIPIOSY
B9OBIPIOSY

B22BIPIOSY
BOZOYIUY
bAiardounoy
bAiardounoy
sse|)




'S|1e19p J0J 1X9) 99S "BleUIWLIIBpPUI S910ads = |S ‘g A1oBaied ouabordAio = g) ‘| AloBaied auabordAio = | ‘eaneu = N ‘(Buipeys Aq paiybiybiy) snousbipul-uou = y :SN1eiS,

000LO0OO0O N wnojoo wnuipLIedo10.d ae9dRIuIpLad so|eluIpLad aeadAydouiqg

L0O0OLLOOO N espioyso.sy gjja1sdalios oe9dRIUIPLad so|eluIpLad aeadAydouiqg

00000O0O01 N ‘as soyyAjodoayd aeaoe)lAjod S9BIUIPOUWAL aeadAydoulq

L0OO0OO0OO0OO0OOO N ds winiuipojyo0) B9OBIUIPOUWAD) S9BIUIPOUWAL aeadAydoulq

21212121 smesy sa10adg snuag Anwe4 19pJ0 sse|)
14 € Z L ®pod yueg

-s9jdwies 2109 1sAd a1e||abeyoulp Yy wolj s}Nsay "PS xipusddy



NOOOOOOOOO
N—OO—O0O00O0O—O

NOO—OO—0O—O
q_u—-—OOOOOOOOO

M

NO——— 00O —0O
N—OO—O0OO0O0OO ——

NO—OOOOO—O
Nu—-—OOOOOOO-—O

'S|1e19p J0J 1X9) 99S "BleUIWLIIBpPUI S910ads = |S ‘g A1oBaied ouabordAio = g) ‘| AloBaied auabordAio = | ‘eaneu = N ‘(Buipeys Aq paiybiybiy) snousbipul-uou = y :SN1eiS,

M

NOO—O0OOOO—O
N—O—O0O0OO0O00O0O0

NO—— 000000
4T TO -~ 00000~

10

NOO—O0OOOO—O
N—OO—O0O0O0O0O—O

NOO—O0OOOO—O
—F— OO0 —000—0O

INOLSAv1O

N—O—0O0OO0OO0O—O
N—OO—O0O0O0O ——

NOO—O—0O
F-~ 000000~ —

"ON aul
€00 8pod yeg

aeipuejozaerou
sejyjyuese
sienbal

as

elouwAb
oyded
sn10pI89
snuajdoloew
snyoeq
s9l0ads

J80UB)
snienbs
ejjauned
eujueyes
eujueyes9
eujueyes9
sniqejo1oN
snjA10epewsN
S19Aydopnasy
snuag

-sajdwes deuy ysy syy wolj s}nsay

aepLIouUe)
aepijenbs
oepluLIRISY

seplqge]
aepljA10epojiay)
aepLon

Ajiwe4

einAyoeuag
sawojllenbs
EPNEAIBA
S9WI0JI1019d
S9WI0JI1019d
S9WI0J1019d
S9WI0JI1019d
S9WI0JI1019d
SawIojIpes
19pJ0

eaoeIsni)
saAyayoupuoy)
BaploJaIsy
bAiardounoy
bAiardounoy
bAiardounoy
bAiardounoy
bAiardounoy
bAiardounoy
sse|)

3G xipuaddy



Ne——O—O

NO—c—0O

¢~ —O——~—

M

N—OOO

Ne—e—c—c—O

NOOOO
——O—0O

'S|1e19p J0J 1X9) 99S "BleUIWLIIBpPUI S910ads = |S ‘g A1oBaied ouabordAio = g) ‘| AloBaied auabordAio = | ‘eaneu = N ‘(Buipeys Aq paiybiybiy) snousbipul-uou = y :SN1eiS,

M

Ne——c—O

Ne——OOO

Ne—O—O
——— 00O

INOLSAv1O

NO—c—0O

Ne—e—c—c—O

NO e~ c—O
——O0Oc—c—o0O

€00

NOO—O
N—OOOO

NO—c—0O
—— O0OO0O0O0

zzzZz

SN1eIS,
“ou aur
13r LvD @pod yag

sadiy
aelpueazeeou
selyueoe
snjopieo
s9l0ads

snwijeyiydoioep
J890UB)

snienbs
sniqejo1oN
snuag

-s9jdwes dey qeJd ayl wouy synsay 3§ xipuaddy

aepIpodAdQ
aepLoue)
aepijenbs
sepuqen
Ajiwe4

einAyoeug
einAyoeuag
sawojllenbs
S9WI0JI1019d
19pJ0

£90BISNI)
£90BISNI)
saAyayoupuoy)
bAiardounoy
sse|)




N — O

'S|1e19p J0J 1X9) 99S "BleUIWLIIBpPUI S910ads = |S ‘g A1oBaied ouabordAio = g) ‘| AloBaied auabordAio = | ‘eaneu = N ‘(Buipeys Aq paiybiybiy) snousbipul-uou = y :SN1eiS,

000 0000O0 0000O0 L0OO0OO 001lLO0 N sugnbal  ejjaled  9epluLILISY EpleAleA  BSploJalsy
000 OL1LO 0O0O1LO L L L1l L L L1l N oeipueazaeAou J90uB) aepLoue) einAyoeuag eaoelsnI)
L 21 2Ll 2Ll 2L el 2Ll snieisy sel10adsg snuag Ajwe4 19pI0 sse;)
14 L Z L Z L Z L Z L ON 8un

M M INOLSav1o €00 13r 1¥D 9po2 21Is

-s9jdwes deuy ysyieis ayy wol synsay "bG xipusddy



'S|1e19p J0J 1X9) 99S "BleUIWLIIBpPUI S910ads = |S ‘g A1oBaied ouabordAio = g) ‘| AloBaied auabordAio = | ‘eaneu = N ‘(Buipeys Aq paiybiybiy) snousbipul-uou = y :SN1eiS,

oOLLO 001l 0OLOO L L L1l 0001 N 1ssos  eugjojeleN  depiuejodl)  epodos) BORIISOOB[RN
2Lz 2L e®ezltLel 2Lzl 2Lzl smeis,  selads snuag Aweq 19pJ0 sse|)
Z L 2 1 Z L Z L 4 L ON 8uI
M M ANOLSAvIO €00 13r 1v) 9pod yuieg

-s9jdwes desy dwuys syl wouy synsay "ysg xipuaddy



Addendum

After completing these reports we were advised of changes in the identification of one
species. The ascidian Cnemidocarpa sp. refered to in this report as a new introduction to New
Zealand has been revised to Cnemidocarpa nisiotus (status: native).

Port of Lyttelton: baseline survey for non-indigenous marine species Biosecurity New Zealand
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