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Eight appendices are also included. Appendix A includes sediment bacterial
biomass data and data interpretation. Appendix B contains field notes from the
diver sampling events. Appendix C contains all sediment and water chemistry
data. Appendix D lists laboratory holding times for all chemistry analyses.
Results of the benthic infauna analyses are included in Appendix E, and copies
of all chain-of-custody forms are in Appendix F. Appendix G contains field notes
from the vessel sampling event and Appendix H contains the EPA divers’ field
reports.
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TABLE 3. SUMMARY OF STATION CHARACTERISTICS

Approx. Distance
from Fish-Pens

Station Loran-C Coordinates North Latitude West Longitude (feet)
PTV1 28342.9 42278.6 48°06.18" 122°46.39' 1,000
PTV2 28343.1 42278.0 48°06.14" 122°46.54' 300
PTV3 28343.1 42278.0 48°06.13' 122°46.55' 200
PTV4 28343.1 42277.8 48°06.13' 122°46.58' 100
PTV5 28343.1 42277.8 48°06.12’ 122°46.59" 60
PTV6 28343.1 42277.8 48°06.12' 122°46.60' 10
Reference 28333.6 42275.6 48°05.05° 122°946.59' -
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TABLE 4. SUMMARY OF SAMPLES COLLECTED
DURING THE DIVER SAMPLING EVENTS

Sample Type® Number of Samples® Sample Status
S 1 analyze
C 2 analyze
B 3 analyze

S - sulfide
C - sediment chemistry
B - benthic infauna.

® Sediment was collected in 0.01-m? core tubes.
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TABLE 6. (Continued)

Analytical
Detection Method Halding
Variable Matrix Units Lirnit Bias Precision Completeness Method, Reference Description Time*"
Turbidity agueous turbitidity 1 20% +35% 95% 180.1, U.S. EPA (1979) Nephalometric 48 hours
units
pH aqueous pH units NA NA +0.2 95% 150.1, U.5. EPA (1979) Electrometric analyze
pH units immediately

* Based on both a minimum sorting efficiency and minimum taxonomic identification accuracy of 95 percent.

" The holding times are calculated from time of sampling.

¢ Source: Berg and Gardner 1978



ININND0A IAIHDOYY vYd3 SN



ININND0A ANAIHDOYEY vVd3 SN



ININND0A ANAIHDOYEY vVd3 SN



-
4
Ve
>
-
o
O
Q
L
=
pd
L
o
ol
<L
<
o
L
72
-

Analyses of nine BOD samples exceeded the 7-day holding time requirement.
Six BOD analyses exceeded the holding time by 1 day. One analysis exceeded
the holding time by 6 days. Results for these eight analyses were qualified as
estimates (E). Analyses of two samples (two of five replicates) exceeded the
holding time by 33 days because the samples were temporarily lost by the
laboratory. Results for these samples were qualified as questionable values (Q).

The contract with the laboratory specified the PSEP-recommended holding
times. In many instances, the laboratory did not meet these recommendations.
In these instances, additional information was considered, and other precedents
were reviewed to determine if the data could still be considered valid, without
qualification. The largest body of research pertaining to holding times is that
which was performed to validate aqueous holding times. When reviewing the
data for this project, these holding times were considered and were used to assist
in the assignment of qualifiers.

Analyses of 11 sulfide samples did not meet the 7-day holding time
requirement. Because of this and other quality control exceedances, the
associated results were qualified as minimum estimates (G) and undetected values
were qualified as estimated detection limits (UE).

Analyses of seven samples did not meet the 28-day holding time requirement
for total organic nitrogen (TON). Results for these samples were qualified as
estimates (E).

None of the sediment samples were analyzed for total phosphorus within the
SOW holding time of 7 days. However, most analyses did meet the 28-day
holding time recommended for wastewater analyses (U.S. EPA 1983). The total
phosphorus data were not qualified if this 28-day holding time was met. Analyses
of seven samples exceeded the latter holding times, and the associated results
were qualified as estimates (E).

Twenty-two sediment samples were not analyzed for COD within the SOW
holding time of 7 days. However, all of these samples were analyzed within the
28-day holding time recommended for wastewater (U.S. EPA 1983). Therefore,
the data were not qualified.

Both water samples were analyzed for ammonia and TKN past the
recommended holding time of 28 days. Results for these analyses were qualified
as estimates (E).

The water samples to be analyzed for settleable solids and turbidity were
received at the laboratory past the 48-hour holding time requirement. The
laboratory analyzed the samples upon receipt. Because of the possibility of
decomposition, the results for these analyses were qualified as estimates (E) or
as having estimated detection limits (UE).

20
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Total Sulfide

Sediment samples were analyzed for total sulfide by the PSEP/9030 method
(PSEP 1986). Total sulfides represent the amount of acid-soluble hydrogen
sulfide, HS’, and S in a sample. Sulfides are measured because they may be
toxic and may create unaesthetic conditions (PSEP 1986).

Excess iodine was added to a sample which had been treated with zinc
acetate to produce zinc sulfide. The iodine oxidizes the sulfide to sulfur under
acidic conditions. The excess iodine was then backtitrated with sodium
thiosulfate.

Accuracy —The accuracy of the titration was verified through the analysis
of an LCS of sodium sulfide. In addition, a sample from each analytical batch
was spiked with a known amount of sulfide. Samples were then analyzed. An
LCS was analyzed after every 10 samples and following the last analysis.

The effect of matrix interferences on accuracy was assessed through the use
of matrix spikes, for which no quality control criteria were specified in the
QAPP. The percent recoveries of these matrix spikes ranged from 55 to
98 percent. The implied recovery uncertainty of up to a factor of 2 was
acceptable for sediment matrix.

Precision —Duplicate analyses were performed once for every 20 or fewer
samples in an analytical batch. Replicate field samples were taken at five stations
and the reference area.

Sulfide is volatilized by aeration and any oxygen inadvertently added to the
sample may have converted the sulfide to an unmeasurable form. There was a
high percent RSD between field samples, probably attributable to aeration in the
field or in the laboratory. Therefore, all measurements were considered
minimum estimate, and were qualified with a G qualifier.

Total Organic Nitrogen

Sediment samples were analyzed for TON through the analysis of TKN and
ammonia. These analyses were conducted by revised EPA Methods 351.4 and
350.3, respectively (U.S. EPA 1983). TKN is the sum of ammonia plus TON.
Therefore, TON is TKN minus ammonia.

Ammonia (Sediment)—Sediment samples were analyzed for ammonia
using a method developed by Oregon State University (Berg and Gardner 1978).
An aliquot of sample was extracted with 2M potassium chloride. The extract was

22
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Precision —Triplicate analyses were performed once for every analytical
batch of 20 or fewer samples. The analytical precision, in percent RSD, met the
study criterion of +35 percent RSD.

Five field replicates were taken from five stations and a reference area. The
field precision calculated for these replicate samples met the study criterion in all
cases (135 percent RSD).

Total Organic Carbon

Sediment samples were analyzed for TOC by the PSEP (1986) method.
TOC is a measure of the total amount of nonvolatile, volatile, partially volatile,
and particulate organic compounds in a sample. TOC is independent of the
oxidation state of the organic compounds and is not a measure of the organically
bound and inorganic elements that can contribute to the BOD and COD tests
(PSEP 1986).

Samples were dried to a constant weight at a temperature of 704+2°C. The
drying temperature is relatively low to minimize loss of volatile organic
compounds. After cooling in a desiccator, the sample was ground by mortar and
pestle to break up aggregates. A representative aliquot was transferred to a clean,
preweighed combustion boat and weighed. Carbonates were removed from the
sample by the addition of hydrochloric acid, then the sample was dried again at
70+2°C. Previously ashed cupric oxide fines were then added to the combustion
boat, and the samples were combusted at a temperature of 950+ 10°C, to yield
carbon dioxide, which was measured coulometrically.

Accuracy—The TOC instrument was calibrated according to the
manufacturer’s directions. The calibration was then verified with an ICV
standard of (EPA) municipal digested sludge. The instrument baseline was
determined by the analysis of an ICB. The concentration of the ICV was verified
by the analysis of a CCV standard of urea. Samples were then analyzed. After
every 10 samples, and following the last analysis, a CCV and a CCB were
analyzed.

ICV percent recovery was found to be within the 80-120 percent control
window. The ICB and CCB were found to be less than the detection limit. The
CCV percent recovery was found to be within the 90-110 percent control
window.

Precision —Triplicate analyses were performed once for every 20 or fewer
samples in an analytical batch. Replicate field samples were taken at five stations
and the reference area. The results, in percent RSD, were well within the goals
of the study (+35 percent RSD).

26
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From: BURNEY HILL (BHILL)

To: R10MD2 : DKARNA

Date: Friday, January 10, 1992 1:53 pm
Subject: Need your help -Reply

Region 10 Dive Team conducted benthic monitoring studies of
salmon marine net-pens in Puget Sound to assess the impacts of
organic deposition and develop monitoring guidelines. EPA divers
made written and photographic observations and collected sediment
samples at five large, commercial net-pens. Samples were
analyzed for sediment chemistry and infaunal macroinvertebrates.
At one net-pen in Port Townsend additional sampling was conducted
from a surface vessel utilizing two sizes of van Veen grabs to
establish intergear variability and the precision and cost-
effectiveness of samples collected with SCUBA gear. Analytical
results have been returned by the labs and data is awaiting the
acquisition of suitable statistical software (LAN-based
Statistica) for further analysis.
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[n general, bacteria accumulate PHA as the result of a nutrient
imbalance or physical disturbance. We would expect the highest levels of PHA
at the site which is experiencing the greatest nutrient imbalance or
disturbance (Site PTV6).

By normalizing the PHB data to PLFA detected, an accurate ratio of
PHB/biomass may be demonstrated. This ratio shows the amount of carbon
stored as PHB to microbial biomass as measured by PLFA. The data is presented
in table 2 and figure 2, and also shows no statistically significant
differences between the three sites. However, a potential increase in
PHB/biomass may be noted at site PTV1. This is not the expected result.

The PLFA profiles from site PTV1 suggested a community of algae and
bacteria, with the algae representing a dominant member of the community. The
communities at sites PTV5 and PTVé showed lesser input of algal fatty acids to
the profile, thereby indicating a community dominated by bacteria. This
information may be a clue to the discrepancy from expected results (an
increase in PHB/biomass at site PTV6). It may be speculated that the
bacterially dominated communities at sites PTV5 and PTV6 are flooded with
nutrients and are experiencing no nutrient imbalance (thereby having less
PHB/biomass), while the community at site PTV1 is nutrient limited and shows
an elevated PHB/biomass ratio.

All speculation aside, the PHB data statistically indicates the three
microbial communities are physiologically similar and are experiencing similar
amounts of disturbance. The PHB data agrees with other physiological stress

indicators (cy/mono, t/c ratios).
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SAMPLING EVENT AT GLOBAL AQUA #3

(CLAM BAY, NEAR MANCHESTER)
APRIL 17, 1991

Sediment cores were collected at seven stations along two transects. Sample
numbers 1, 2, and 3 were collected on a transect that extended south from the center
of the fish pens.
diagonal transect that extended out from the fish shack.

Sample numbers 4, 5, 6, and 7 were collected on a northwest

Station Purpose Description

la Sulfide Uniform dark gray sediment; clay layer 2-3 inches from bottom; beg-
giatoa on surface; redox layer at 2-3 cm; 18 cm penetration depth

1a Benthic Uniform dark gray sediment; clay layer 2-3 inches from bottom; beg-
giatoa on surface; redox layer at 2-3 cm; 19 cm penetration depth

1b Chemistry  Uniform dark gray sediment; clay layer 2-3 inches from bottom; siphon
hole on surface; hydrogen sulfide odor; beggiatoa on surface; redox layer
at 2-3 c¢cm; 18 cm penetration depth

1b Benthic Uniform dark gray sediment; clay layer 2-3 inches from bottom; beg-
giatoa on surface; redox layer at 2-3 cm; 20 ¢m penetration depth

1c Chemistry Uniform dark gray sediment; clay layer 2-3 inches from bottom; hydro-
gen sulfide odor; beggiatoa on surface; redox layer at 2-3 cm; 18 cm
penetration depth

1c Benthic Uniform dark gray sediment; clay layer 2-3 inches from bottom; beg-
giatoa on surface; redox layer at 2-3 c¢cm; 18 cm penetration depth

2a Sulfide Dark gray sediment with black sand mixed in; 13 cm dip in sediment on
one side of sample; beggiatoa on surface; low water level; redox layer at
2-3 cm; 18 cm penetration depth

2a Benthic Dark gray sediment with black sand mixed in; beggiatoa on surface; low
water level; redox layer at 2-3 cm; 18 cm penetration depth

2b Chemistry Dark gray sediment with black sand mixed in; low water level; redox
layer at 2-3 cm; 18 cm penetration depth

2b Benthic Dark gray sediment with black sand mixed in; beggiatoa on surface; low
water level; redox layer at 2-3 cm; 17 cm penetration depth

2c Chemistry Sediment surface slanted; dark gray sediment with black sand mixed in;
14 cm dip in sediment on one side of sample; low water level; redox layer
at 2-3 cm; 18 cm penetration depth

2c Benthic Dark gray sediment with black sand mixed in; 12 cm dip in sediment on
one side of sample; low water level; redox layer at 2-3 cm; 18 cm
penetration depth

Ja Sulfide Dark gray sediment with black sand mixed in; water leaking from tube;

8 cm penetration depth

B-9


















ADDITIONAL SAMPLING EVENT AT GLOBAL AQUA #3

(CLAM BAY, NEAR MANCHESTER)
MAY 16, 1991

Sediment cores were collected at various stations around the fish pens. Station
1 was directly under the center of the fish pens. Station 2 was off the northeast
corner of the old pens. Station 3 was approximately 300 feet off the northwest
corner between the fish pens and the EPA Manchester pier.

Station

Purpose

Description

1a

1a

1b

1b

1e

1c

2a

2a

2b

2b

Sulfide

Benthic

Chemistry

Benthic

Chemistry

Benthic

Sulfide

Benthic

Chemistry

Benthic

Medium gray sediment; beggiatoa on surface; sand and coarse grained
material; some leaking in the tubes; dead eggs on surface; strong hydro-
gen sulfide odor; 3.5-6 cm penetration depth

Medium gray sediment; beggiatoa on surface; sand and coarse grained
material; some leaking in the tubes; strong hydrogen sulfide odor; 17 cm
penetration depth

Medium gray sediment; beggiatoa on surface; sand and coarse grained
material; some leaking in the tubes; strong hydrogen sulfide odor; possi-
ble redox layer at 3 cm; 11 cm penetration depth

Medium gray sediment; beggiatoa on surface; sand and coarse grained
material; some leaking in the tubes; strong hydrogen sulfide odor; snail on
surface; 11 cm penetration depth (entire 11 cm sieved)

Medium gray sediment; beggiatoa on surface; sand and coarse grained
material; some leaking in the tubes; strong hydrogen sulfide odor; possi-
ble redox layer at 3 cm; 11 cm penetration depth

Sediment surface slanted; medium gray sediment; beggiatoa on surface;
sand and coarse grained material; some leaking in the tubes; strong
hydrogen sulfide odor; 15-16 cm penetration depth

Sediment surface slanted; medium gray sediment; shells on surface;
coarse grain with rocks; dark black band approximately 0.5 cm from
surface; 3.5-6 cm penetration depth

Sediment surface slanted; medium gray sediment; shells on surface;
coarse grain with rocks; dark black band approximately 0.5 cm from
surface; 6-8 cm penetration depth

Sediment surface slanted; medium gray sediment; shells on surface;
coarse grain with rocks; dark black band approximately 0.5 cm from
surface; 4.5-8.5 cm penetration depth

Sediment surface slanted; medium gray sediment; shells on surface;
coarse grain with rocks; dark black band approximately 0.5 cm from
surface; 6-9 cm penetration depth
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Salmon Net Pen

Quality Control Summary
Resuits and Precision
TKN Ammonia TON
Analytical Analytical Field
Resuit MRL RSD or RPD RSD or RPD RSD or RPD
TOTAL ORGANIC NITROGEN (%) (%) {%) (%) (%)
ANAC1 2,030 E 10 1.8
ANAC2 2,480 E 10 5.2
ANAC3 1.030 E 10
ANACA4 1,880 E 10
ANACSB 539 E 10
PANG1 4,340 10
PANG2 1,680 10
PANG3 1,210 10
PANG4 712 10
PANGS5 885 i0
PANGSH 461 10
BAIN1 1,280 10 9.7 73
BAIN2 574 10
BAIN3 257 10
BAIN4 330 10
CLAM1 410 10
CLAMZ 293 10
CLAM3 256 10
CLAM4 466 10
CLAMS 254 10
CLAMS 178 10
CLAM7 393 10
PTDC1 8,610 20 0.9 3.8
PTDC2 2,510 20
PTDC3 2,850 20
PTDC4 2,650 20
PTDCS 2,060 20
PTDC6 1,520 20
PTDC7 1,060 20
REFCO1 1,910 20

REFCO2 1,830 20







Salmon Net Pen

Quality Control Summary

TKN Ammonia TON
Analytical Analytical Field
Precision, Precision, Precision,
Resuft MRBL RSD or RPD RSD or RPD RSD or RPD
TOTAL ORGANIC NITROGEN (%) (%) (%) (%) (%)
PTVEC3 4,310 20
PTVECA 4,890 20
PTVECS 6,030 20 17.56
MANCH1 994 5 5.0 33
MANCH2 1,870 5
MANCH3 285 5
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Salmon Net Pen
Quality Control Summary

Contract
Sampling Analysis Hoiding Holding
PHOSPHORUS, TOTAL Date Date Time Time
MANCH1 05/16/91 06/12/91 27 7
MANCH2 05/16/91 06/12/91 27 7
MANCH3 05/16/91 06/12/91 27 7
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== Alvania spp.

==  Mysella tumida

== Capitella capitata

-= Platynereis bicanaliculata
== Prioncspio multibranchiata
-- Calancida

==  Mytilus edulis

== Sabellaria cementarium
--  Ueptochelia savignyi
-- lygonemertes virescens
-- Amphissa spp.

== Cancer oregonensis

== Caulleriells alata

-- Chaetozone spp.

== Eupentacta Spp.

== Glycinde picta

-- Macoma inguinata

== MWicrura spp.

-= Nebslia pugettensis

<= Nereis procera

-- Oregonia gracilis

-= Owenia fusiformis

-- Pholoides aspera IND
== Pimnixa spp. IND
- Polynoidae IND
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-- Saxidomus giganteus IND

Survey: METPENS1 Station: ANAC-4 Date: 03/27/91 Sample: ANAC-4

Replicate: 1
== Nematoda 810 N0
== QOligochaeta 151 IND
-~ Capitella capitata 33 W
== Calanoida 23 N0
-= Copepoda harpacticoida 15 IN0
-- Macoma spp. 15 I
== Nediomastus spp. 14 IND
==  Macoma inquinata IND
== Alvania spp. IND
-- Chaetozone spp. IND
-- Copepoda cyclopoida i)
== Cossura soyeri N0
== Cumella vulgaris IND
==  Glycinde picta %0

==  Melita desdichada
-- Saxidomus giganteus

-=- Syllis sp. IND
-~  Aoroides columbiae N0
-- Armandia brevis %0
--  Decapoda N0
== Macoma nasuts IND
== Margarites spp. IND
-~ Munna sp. IND
== Ddostomia Spp. IND
--  Pleurogonium rubicundum IND
-- Polynocidae IND

. ek ek ek ek ok =k e sk o= NN NN NWES G

-- Prionespio steenstrupi
























«  \TEXT\APPRETPN. TXT

Survey: NETPEND1 Station: BAIN-3 Date: 04/16/91

Lumbrineris sp.
Dligochaeta

Pholce minuta
Pionosyllis uraga
Polycirrus californicus
Polycirrus spp.
Prioncspio cirrifera
Psephidia lordi
Scoloplos acmeceps

Replicete: 2

Mysella tumida
Micropodarke dubias
Nematods

Mediomastus spp.
Protodorvillea gracilis
Capitella capitata
Streptosyllis spp.
Glycera capitata
Prionospio steenstrupi
Acroides columbiae
Brania brevipharynges
Leptochelia savignyi
Ophiodromus pugettensis
Armandia brevis
Carinoma mutabilis
Chaetopteridae
Chaetozone spp.
Decapoda

Macoma Spp.

Micrura spe.

Ol igochaeta
Synchelidium rectipalmum

Sample:

Survey: NETPENS1 Station: BAIN-3 Date: 04/16/91 Sample:
Replicate: 3

Micropodarke dubia
Nematoda

Leptochelia savignyi
Mysella tumids
Mediomastus spp.
Protodorvillea gracilis
0l igochaeta
Calliopius spp.

Caul leriella alata
Humilaria kennerlyi
Lumbrineris sp.

Orbini idae

Prionospic steenstrupi
Psephidia lordi
Saxidomus giganteus
Scoloplos acmeceps
Streptosyllis spp.
Brania brevipharynges
Capitella capitata
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Lyonsia arencsa
Macoma yoldiformis
Nephtys ferruginea
Nereis procers
Odostomia spp.
Parvilucine terwisculpta
Pholoe minuta

Pinnixa occidentalis
Pista spp.
Podarkeopsis glabra
Protomedeia grandimana
Protomedeia prudens
Tharyx spp.

Thyasira flexuosa
Turbonilla spp.

Survey: NETPENS1 Station: PTVZ Date: 05/02/%1

Repli

SRR 0000000

¥

. * " . . .

22222222222 E

.

g
]

: &

Eudorella pacifica
Allia ramosa

Nephtys cornuta franciscana
Heterophoxus oculatus
Acmira lopezi
Euphilomedes products
Levinsenia gracilis
Prionospio cirrifera
Aoroides columbiae
Pholoe minuta

COPEPODA

Oraderea

Ampelisca sp.
Sphaerodoropsis sphaerul | fer
Decapoda

Tharyx spp.

Ampiiur idae

Cossura soyeri
Paraonella spp.
Lumbrineris cruzensis
Amphiodia spp.
Podarkeopsis glabra
Cirrophorus branchiatus
Euclymeninae spp.
Glycinde picta
Levinsenia oculata
Nematoda

Prionospio steenstrupi
Brada villosa

Idotea (Pentidotea) montereyensis
Ischyrocerus anguipes
Laonice cirrata
Lumbrineris sp.
Mediomastus Spp.
Oligochaeta

Ophelina acuminata
Paleonotus bellis

Paraprionospio pinnata

1 IND
1 18D
1 18D
1 IsD
1 IsD
1 IND
1 1D
1 I8
11
1 1IN0
1IN0
1
1 I
1 IND
1 8D

Sample: PTVZ-1

240 IND
52 IND
34 WD
33 w0
27 %0
26 IND
26 IND
25 W
16 IND
15 IND
14 N0
13 N0
9 IND
9 IND
7 IND
7 w0
& IND
6 IND
& IND
4 IND
3 W0
3 IND
2 IND
2 IND
2 IND
2 IND
2 IND
2 I
1 In0
1 I
1 Ik
1 WD
1 s
1IN0
1 LD
1 1IN0
1 IND
1 1D
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Laonice cirrata
Lepidasthenia berkeleyae
Lumbrineris sp.
Macoma carlottensis
Mysella tumida
Nematoda
Neorhabdocoel ida
Pachynus barnmardi
Paraprionospio pinnata
TEREBELLIDES REISHI
Tharyx spp.

Survey: NETPEN?1 Station: PTV2 Date: 05/02/%1
Replicate: 2

Eudorella pacifica
Anphiodia spp.

Polydora brachycephala
Allie ramecsa

Acmira lopezi

Prionopsio minuspio Lighti
Levinsenia gracilis
Nephtys cormuta franciscana
Pholoe mimnuta
Oligochaeta

Mysella tumida
Parsonella spp.
Heterocrypta occidentalis
Lumbrineris sp.

Nucula tenwis

Ampelisca sp.

COPEPTDA

Cirrophorus branchiatus
Decapoda

Parvilucina teruisculpta
ACMIRA CERRUTII
Bathyleberis garthi
Cossura soyeri
Euclymeninae spp.
Euphilomedes producta
Lepidasthenia berkeleyse
Pagurus spp.
Paraprionospio pinnata
Prionospic steenstrupi
Sphaerodoropsis sphaerulifer
Spiophanes berkeleyorum
Sternaspis scutats
Tharyx spp.

Survey: NETPEND1 Station: PTVZ Date: 05/02/91
Replicate: 3

Eudorella pacifica
Amphiodia spp.

Nephtys cormuta franciscana
Euphilomedes producta
Allia ramesa

Heterophoxus oculatus

1 10
1 1%
1 IsD
1 18D
1 LD
1 1%D
1 I
1 IND
1 1%0
1 10
1 I8

Sample: PTV2-25

32 1N
19 IND
14 1IN0
12 InD
10 N0
8 v
7 v
& IND
& 1ND
5 IND
& IND
& IND
3 o
3 WD
3
2 I
2 I
2 I
2 IND
2 I
1IN0
1 10
1 s
1 IsD
1 IsD
1 WD
1 LD
1 IND
1 IND
LR
1 1w
1 IsD
1 18D

Sample: PTV2-25

51 WD
25 1D
20 1w
16 Ia
13 W0
13 InND
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Paraprienospic pinnata
Glycinde armigers
Lepidasthenia berkeleyae
Cphelina acuminata
Pholoe minuta
Prionopsio minuspio lighti
Prionospio steenstrupi
TEREBELLIDES REISHI
Acila castrensis

Alis spp.

Ampel isca unsocalaee
Srada villosa
Costelloleda sp.
Cylichna attonsa
Euclymene reticulata
Levinsenia grecilis
Metaphoxus frequens
Wicrura spp.

Monoculodes simplex
Mysella tumida

Nematoda

Nephtys punctata

Opisa tridentata
pParvilucina tenuisculpta
Pimnixa occidentalis
Spiochaetopterus costarum
Tenonia kitsapensis
Tersbellidae

Tharyx spp.

Travisia brevis
Tubulanus spp.
Turbonilla spp.

Yoldia thraciseformis

3
2 N0
2 Isd
2 IND
2 1IN
2 I
2 IND
2 IND
1 W
1 1D
1 IND
1 I
118
1 1
1 I8
1 %D
1 I
1 I
1IN
1 180
1IN0
1 IsD
1 IND
1 180
1IN0
1 IdD
11
1 180
1 IND
1 1
1 I
1 180
118

Survey: NETPENS1 Station: PTV3 Date: 05/02/91 Sample: PTV3-1
Replicate: 3

[] . . . " " . . .

2333121222100

"

Eudorella pacifica

Allia ramosa

Nephtys cornuta franciscana
Levinsenia grecilis
Heterophoxus oculatus
Pholoe minuta

Decapoda

Prionopsio minuspio Lighti
Acmira lopezi

Euphilomedes producta
Sphaerodoropsis sphaerulifer
Lumbrineris sp.

Nucula tenuis

Protomedeia Spp.

Cossura soyeri

Mysella tumida

Calancida

Prionospio steenstrupi
Ampel isca sp.

Amph i ur i dae

207 1v0
&9 IND
56 IND
&4 WD
27 1W0
19 1sD
18 WD
16 IND
15 IND
13 1
12 W0
10 is0
10 0
10 e
9 1IN
¥ I

7 WD
7 W0
6 IND
5 WD

page 81
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1M Sternaspis scutata
1M Yoldia scissurata

1M Ampelisca sp.

1w Cirrophorus branchiatus

1M  Cossura soyeri

1M Cucumaria piperata

144  Decapoda

"™ Euclymene reticulata
1M Euciymeninze spp.

1M Lacuna sp.
1w Leptoplanidae

1M Levinsenia gracilis
1 Lucinome scutilineata
1% Lumbrineris bicirrats

1M Metridium senile
MM Micrura spe.
1M Monoculodes spp.

1M MNephtys ferruginea

MM Odostomia spp.
1w Pholoe minuta
1w Polycirrus spp.

1M Schistomeringos caeca
144 Westwoodilla caecula

B I I Tl ™ T e e e e I I I I I I .

Survey: NETPEN91 Station: PTV3 Date: 05/02/91 Sample: PTV3

Replicate: 4

Pholoe minuta
Decapoda

Prionospio spp.

SRR E

Calanoida
Mysellas tumida

*

Nucula terwis

Cumella vulgaris
Lumbrineris sp.
Odostomia spe.
Acila castrensis
Ampelisca sp.
Asphiuridae
Cossura spp.

31322222227

3

Psephidia lordi
Alvania spp.

&

Bittium spp.
Glycinde picta
Wiatella arctica
Hyperiidae

SRR

Eudorella pacifica
Acesta/Aricidea spp.
Nephtys cornuta franciscana

Heterophoxus oculatus
Levinsenia gracilis

Euphi lomedes producta

Prionospio steenstrupi

Acroides columbise

Sphaercdoropsis sphaerulifer

Gyptis brevipalpe

Axinopsida serricata

172
&7

&5
32
29
19
17
13

n
n

-
=1

e . T B VR C R T B L - -
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Prionospio steenstrupi
Axinopsida serricata
Protomedeia prudens
Alvania spp.

Cossura soyeri

Laonice cirrata
Pachynus cf barnardi
Polydora socialis
Spiophanes berkeleyorum
Acila castrensis
Cirrophorus branchiatus
Euphilomedes producta
Glycinde armigers
Harmothoe (unulata
Hyperia medusarum
Lucinoma acutilineata
Lumbrineris sp.

Macoms sSpp.

Metaphoxus frequens
Nematoda

Odostomia spp.
psracnella spp.
Paraprioncspio pinmnata
Pimnixa spp.
Podarkeopsis glabra
Praxillells affinis pacifica
Psephidias lordi
TEREBELLIDES

Tharyx spp.

Turbonilla spp.

Survey: METPEN®1 Stationm: PTVE Date: 05/02/91
Replicate: 2

Eudorel la pacifica
Aaphiodia spp.

Allia ramcsa

Nephtys cornuta franciscana
Prionopsic minuspio lighti
fholoe glabra

Acmira lopezi
Decapoda

Calancida

Nucula tenuis
Euphilomedes producta
Levinsenia gracilis
Cossura soyeri
Heterophoxus oculatus
Macoms carlottensis
Amph i ur i dae

Bittium spp.
Euclymeninae spp.
Laonice cirrata
Lumbrineris sp.
Maldane sarsi
Paraonel la spp.
Prionospio steenstrupi

& IND
3 0
3 1N
2 1%
2 IND
2 I
2 IND
2 IMD
2 InD
1 s
1 I
1 18D
1 I
1 IsD
1
110
1 W0
1 IWD
1 18D
1 IsD
1 IND
1 IND
1 D
1 1%
1 M0
1 IND
1 I
1 1IN0
1 1IN0
1IN

Sample: PTV3-25

&1 D
24 1IN0
21 IWd
12 IND
11 WD
10 IND
9 IND
8 IND
7 IND
7 IND
5 180
5 W0
& IND
& IND
3 0
Z IND
2 IND
2 1IN0
2 I
2 IND
2 1D
2 IND
2 1IN
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Prionospic spp.

Acila castrensis
Ampel isca unsocalae
Amphiuridae
Cerebratulus spp.
Cirratul idse
Compsomyax subdiaphana
Cylichna sttonsa
Decapoda

Nephtys cornuta franciscana
Ophelina acuminata
Tubulanus spp.

Yoldia scissurata

2 IND
1IN0
1 1D
1 N0
1 I
1IN0
- 1 s
1 Ivg
1 WD
1 WD
1 WD
1 IsD
1 WD

Survey: METPEN®1 Station: PTV4L Date: 05/02/91 Sample: PTV4-1
Replicate: 3

33222212111 1E

1222322221111

Nephtys cornuta franciscana
Eudorells pacifica
Axinopsida serricata
Acesta/Aricidea spp.
Cossura spp.

Levinsenia gracilis
Pseudocalanus spp.
Mysells tumida
Odostomia spp.
Prionospio spp.
Centropages sbdominalis
Pholoe minuta
Terebellides stroemi
Brachyura
Sphaerodoropsis sphaerulifer
Thysanoessa raschii
Cirratul idae

Gyptis brevipalpa
Lumbrineris sp.
Schistomeringos rudclphi
Turbonilla spp.

Calanus spp.

Nuculas tenuis

Ophelina scuminata
Pachynus cf barnardi
Spiophanes spp.

Alvania spp.

Glycinde picta

Hemi lamprops spo.

Mema toda

Psephidia lordi
Amph i ur idae

Calanoida

Metridia spp.
Platynereis bicanaliculats
Poecilastomatoida (TEMP)
Ampelisca sp.
Balanomorpha

Bittium spp.
Cephalaspides

153 IND
52 1IN0
41 WD
40 IND
38 W0
35 1L
33 1%
29 IND
19 a0
17 1IN0
12 WD
10 %D
10 IW0
8 I
8 I
8 s
7 IND
& IND
& 1M
& 1IN
6 IND
5 I
5 IND
5 1M
5 1N
5 IND
3
3 1%
3 1IN0
L ]
3
2 IND
2 W
2 W
2 WD
2 10
1 18D
1 IND
1 WD
1 IND
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Calancida

Cossura spp.

Decapoda

Alvania spp.

Mysellas tumida
Odostomia spp.

Pholoe minuta

Gyptis brevipalpa
Pricnospio steenstrupi
Cirratul idae

Nematods

Pachyrus cf barnardi
Glycinde picta
Lumbrineris sp.
Axinopsida serricata
Eudorella pacifica
Aoreoides spp

Nucula terwis
Ophelina acuminata
Platynereis bicanaliculata
Amph iuridae
Cylindroleberididae
Jassa spp.

Nephtys cormuta cormuta
Polydera spp.
Sphaerodoropsis sphaerul ifer
Caprellidae
Cephalaspides
Diastylis alaskensis
Margarites spp.
Paraprionospioc pinnata
Psephidia lordi
Turbonilla spp.
Paraprioncspio pinnata
Amphiodia spp.
Ophelina acuminata
Nematoda

Pimnixa spp.
Platynereis bicanaliculata
Spiophanes spp.
Cephalaspidea

Mysella tumida
Eudorella pacifica
Pholoe minuta

Acila castrensis
Axinopsida serricata
Laonice cirrata
Lumbrineris sp.
Parvilucina teruisculpta
Sternaspis scutata
Acesta/Aricidea spp.
Cossura sSpp.

Glycinde picta
Heteromastus spp.
Feterophoxus oculatus
Levinsenia gracilis
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Copepoda harpacticoida
Eteone longa

Eucarida suphasusiacea
Evadne spp.
Harpiniopsis fulgens
Heterophoxus oculatus
Metridia spo.
Micropodarke dubia
Pachynus cf barnardi
Phyllodoce (Anaitides) groenlandica
Pleusymptes subglaber
Podocer idae
Prionospio steenstrupi
Paraprioncspio pinnata
Alvania spp.

Amphiodia spp.
Kemstods

Ophelina scuminats
Prionospio spp.
Platynereis bicanaliculata
Cephalaspides
Heteromastus filobranchus
Prionospio steenstrupi
Acesta/Aricidea spp.
Axinopsida serricata
Glycinde picta
Nephtys cornuta franciscana
Pholoe minuts

Pinnixa schmitti
Cossura spp.
Spiophanes spp.

Macoma nasuta

Nucula terwis
Sternaspis scutata
Eudorella pacifica
Gyptis brevipalpa
Mysella tumida
Odestomia spp.
Ampharete labrops
Aoroides spp

Cirratul idae

Eualus pusiolus
Levinsenia gracilis
Lumbrineris luti
Macoma carlottensis
Melita dentata
Micrura spp.

Monocul odes spp.
Parvilucina terwisculpta
Protomedeia spp.
psephidia lordi
Tharyx spp.

Turbenilla spp.

veldia scissurata
Acila castrensis
Calanocida
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Platynereis bicanaliculata
Polydora socialis
Pricnospic steenstrupi
psephidia lordi
Sternaspis scutata

1 IND
1 W0
1 I
1 IsD
1 WD

Survey: NETPEN?1 Station: PTVE Date: 05/03/91 Sample: PTV4-25
Replicate: 5

Nephtys cornuta franciscana
Amphicdia spp.

Nematoda

Allia ramosa
Parasprioncspio pinnata
Prionopsio minuspio lighti
Acmira lopexzi

Eudorells pacifica
Pholoe minuta

COPEPODA

Levinsenia gracilis
Axinopsida serricata
Mysella tumida

Pimixa franciscana
Euclymeninae spp.
Spiophanes berkeleyorum
Terebellides stroemi
Cossura soyeri
Lumbrineris sp.

Pachynus barnardi
Podarkecpsis glabra
Tharyx spp.

Heteromastus filobranchus
Heterophoxus oculatus
Lumbrineris luti

Maldane sarsi

Oraderea

Ampel isca sp.
Cerebratulus spp.
Decapoda

Glycinde armigera

Jassa spp.

Leucon subnasica

Nucula terwis

Ophelina scuminata
Pandora bilirata
Platynereis bicanaliculata
Pleurogonium rubicundum
Pelycirrinae
Schistomeringos rudolphi

33 0
31 WD
26 1IN0
20 Is0
14 1IN0
14 IND
11 Is0
11 0
10 InD
WD
7 IND
7 1%
7 IND
& I
5 IND
5 IND
5
4 1MD
& 1D
& IND
4 IND
& IND
3 o
2 I
2 I
2 IND
2 1%
1 a0
1 1IN0
1 I
1 IND
1 N0
1 I
1 Ivd
1 1%
1 s
1 W0
1 W0
1 N0
1 I

Survey: METPEN9!1 Station: PTVS Date: 05/03/91 Sample: PTVS-1
Replicate: 1

Nephtys cormuta franciscana
Polydora spp.
Acesta/Aricidea spp.
Levinsenia gracilis
Eudorella pacifica

96 IND
&1 IND
52 IND
35 1WD
28 1ND
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1M  Heterophoxus oculatus
1 Levinsenia gracilis
1 Nucula terwis

1M Orchomene pinguis
1M Acila castrensis
1M  Laonice cirrata

MM Lumbrineris sp.

MM Macoma nasuta

MM Micrura spp.

1M Psephidia lordi

iMM  Terebellides stroemi
M4 Aspelisca unsocalae
144 Caprellidae

1M Cirratulidae

MM Cucumaria sp.

iW Gastropteron pacificum
M4 Gyptis brevipalpa
1M Heteromastus spp.
MM Jassa spp.

i Lumbrineris lagunae
14 Haldanidse

W4 Phyl lodocidae

1M Tubulanus spp.

ok ek ok sk ek ek e h ok o=k o BN N R R N W W N

Survey: METPEN9T Station: PTVS Date: 05/03/91 Sample: PTVS-1
Replicate: 2

Mephtys cormuta franciscana 1

Cirratul idae

Pricnospioc spp.

Levinsenia gracilis

Acesta/Aricides spp.

ol igochaeta

Axinopsida serricata

Gyptis brevipalps

Mysella tumida

Mematoda

Pholoe minuta

Calancida

Cossura spp.

Eudorells pacifica

Lumbrineris sp.

Alvania spp.

Heterophoxus oculatus

Prioncspio steenstrupi

Glycinde picta

Heteromastus filobranchus

Macoma SPP.

Ophelina acuminata

Pachyrnus cf barnardi

Paraprionospio pinnata

Psephidia lordi

Diastylis alaskensis

Leitescoloplos elongatus

Micropodarke dubia

Micrura spp.

Nebalia pugettensis

" . . . * .

2123222221221 Y

22123221






- A\TEXT\APPNETPN. TXT

. . . . '] . . . . 03 . . ..

3

R PP PR YYYEYYYIYIIRIIYIYY

.

ol b

Ol igochaeta
Axinopsida serricata
Levinsenia gracilis
Mysella tumida

Gyptis brevipalpa
Polydora spp.

Macoma SpPp.

Calancida

Psephidia lordi
Amph i uridae
Arthropoda pycnogenida
Nematoda

Ampelisca unsocalae
Eudorella pacifica
Lumbrineris sp.
Protomedeis prudens
Eteone spp.

Glycinde picta

Nucula tenuis
Ophelina acuminata
Pholee minuta
Pricnospio steenstrupi
Acila castrensis
Alvania spp.

Micrura spp.

Mytilus edulis
Nephtys ferruginea
Pachynus cf barnardi
Paraprionospio pinnata
Tharyx secundus
Paraprioncspic pinnata
Amphiodia spp.
Nematoda

Ophelina acuminata
Prionospio cirrifera
Pinnixa schmitti
Mysella tumida
Pelydora spp.

Alvania spp.
Spiophanes berkeleyorum
Axinopsida serricata
Acesta/Aricidea spp.
Eudiorel la pacifica
Glycinde picta

Macoms nasuta
Prionospio steenstrupi
Lumbrineris sp.
Nephtys cormnuta cornuta

Neghtys cormuta franciscana

Nuculs terwis

Parvilucina tenuisculpta

Tharyx spp.
Acila cestrensis
Cephalaspidea
Gyptis brevipalpa

Heteromastus filobranchus

19
16
12

Wi W W e s PSP F WD DO
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Cumella vulgaris
Macoma Spp.

Metridia spp.

Wytilidae

Nereis procera

Nucula terwis
Pinnotheridae
Schistomeringes rudolphi
Tisbe spp.

Tortanus discaudatus
Nematods

Capitella capitata
Alvania spp.

Brachyura

Nephtys cormuta cornutsa
Metacaprella spp.

i ittt h

.

e B R I e

Survey: METPEN®1 Station: PTVE Date: 05/03/%1
Replicate: 3

Capitella capitata

Nematoda

Mebalia spo.

Gyptis brevipalpa

Prionospio cirrifers

Pseudocalanus spp.

Acila castrensis

Aetidius spp.

Alvania spp.

Calanoida

Gammar jdae

Nephtys cornuta cormuta

Nephtys cormuts franciscana

Capitella capitata

Nematods

Gyptis brevipalpa

Nephtys cornuta cornuta

Metaphoxus fregquens

Axinopsida serricata

Schistomeringos rudolphi

Calanus spp.

Cancer spp.

Jassa spp.

Nebalias spp.

Ophelina acuminata

Paraprionospio pinnata

Pinnotheridae

Prionospio cirrifera

. . s . . . [}

R G Qe e ey e T B .
SR EEE SRR R R R R R R Y

Survey: NETPEN®1 Station: PTV6 Date: 05/03/91
Replicate: &

SMM  Nematoda

5MM Capitella capitata

.5M% Copepoda harpacticoida

S Nebalia pugettensis

S5MM  Alvania spp.

SMM  Jassa spp.

1 1D
1 IND
1 %D
1 IsD
1 1%D
1 IND
1 IND
1 IND
1 1%
1 WD
IND
169 WD
& IND
3 IsD
2 1D
1 w0

Sample: BTVE-1

592 w0
20 IND
7 I
5 [ND
L %D
2 1D
1 1w
1 InD
1 s
1 IsD
1 IsD
1 %D
1 I
889 N0
174 1
5 1N
4 WD
3 w0
2 1M
2 W
1 IND
1IN0
1 D
1 s>
1 IND
1 I
1 IND
1 I

Sample: PTVH-1

T2 1ND
216 N0
28 1w
25 1w
4 IMD
4 IND
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Survey: METPEN®1 Station: PTVE Date: 05/03/91 Sample: PTVS-25

Replicate: 2
==  Nematods 176 1ND
-= Capitella capitata &5 1D
==  MNebalia spp. 3 18
--  Brachyurs 2 IND
<=  Acarina 110
-- HMaldanidas 1 IW
==  Metsphoxus frequens 1 180
-~  Pseudocalanus spp. 1 W0
-~  Tisbe spp. 1 WD

Survey: NETPEN?1 Station: PTVE Date: 05/03/91 Sample: PTVE-25

Replicate: 3
-= Capitella capitata T4 IND
-~  MNemstoda 16 IND
-~  Nebalia spp. & IND
--  Cancer spp. 4 1IN0
--  Alvania spp. 3 Is0
==  Gyptis brevipalpa 3 v
== Calanus spp. 1 18D
-- Centropages abdominalis 1 I8
- Insecta 1 I
== Schistomeringos rudolphi 1 W
- Tortanus discaudatus 1IN0

Survey: METPENS1 Station: PTV6 Date: 05/03/91 Sample: PTV6-25

Replicate: &
-~ Capitella capitats & IND
--  Nematoda 2 I
~- Calancida 1 1w
-=  Cancer spp. 110
--  Mebalia spp. 1 1D
== Pseudocalanus spp. 1 1D

Survey: NETPENS1 Station: PTVE Date: 05/03/91 Sample: PTVE-25

Replicate: 5
-= Capitella capitata 176 1D
== Nematoda &T 1IMD
-~ Schistomeringos rudolphi 3 IND
-~  Gyptis brevipalpa 2 a0
-- Pseudocalanus spp. 2 1D
-- Balanomorpha 1 IsD
== Calanus spp. 1 1
-- Caridea 1 1D
-~  MNebalis spp. 1 18
--  Porcellanidae 1 1IN0
== Prioncspic spp. 1 10

== Tertanus discaudatus 118
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Survey: METPENS1 Station: PTD-2 Date: 04/30/91
Replicate: 3

Nemstoda

Capitella capitata
Alvania spp.

Aoroides columbiae
Nephtys corruta franciscans
Pletynereis bicanaliculats
Copepoda harpacticoida
Ophelina scuminata
Polydera spp.

Acila castrensis
Cephalaspidea

Glycinde armigera
Harmothoe spp.

Jassa spp-

Schistomeringoes rudolphi

Survey: NETPENS1 Station: PTD-3 Date: 04/30/91
Replicate: 1

Hewatoda

Capitella capitata
Prionopsio minuspio lighti
Aoroides columbiase
Glycinde armigera

Jassa spp.

Phyl lodoce sp.

Alvania spp.

COPEPODA

Nebalia pugettensis
Nephtys corruta franciscana
Polydora spp.

Survey: NMETPENST Station: PTD-3 Date: 04/30/91
Replicate: 2

Wematods

Nephtys cormuta franciscana
Capitella capitata
Alvania spp.

Cephalaspidea

Aoroides columbiae

Tharyx spe.

Calancida

Diastylis alaskensis
Eudorella pacifica
Ophelina acuminata
Paraprionospio pinnata
Platynersis bicanaliculata
Podarkeopsis glabra

Survey: NETPEN91 Station: PTD-3 Date: 04/30/91
Replicate: 3

Nematoda
Capitella capitata
Nephtys cornuta franciscana

Sample: PTD-2

58 1%
14 1MD
5 N0
& 1eD
4 WD
3 1%
Z I
2 IND
2 I
1 18D
1 I
1 1D
1 1sD
1 IsD
1 1M

Sample: PTD-3

315 1M
11% 18D
3 N0
2 IND
2 IND
2 Ia
2 Ind
1 I
1 Isd
1 N0
1 IND
1 Isd

Sample: PTD-3

154 w0
B IND
& IND
& IND
3 o
2 I
2 I

IND

ixo

IWD

WD

IND

N0

WD

- el b el ol el =k

Sample: PTD-3

4% IND
48 IND
7 D
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Survey: NETPENS®1 Station: PTD-6 Date: 04/30/91

Euphilomedes producta
Heterophoxus oculatus
Paraonella spp.
Paraprionospio pinnata
Priocnospic stesnstrupi
Acmira lopexi

Ampel isca sp.

COPEPODA

Chaetozone setosa
Pimnixa franciscana
Protomedeia articulats
Sternaspis scutata
TEREBELLIDES REISHI

Replicate: 1

Eudorella pacifica
Asphiodia spp.

Allia ramosa
Heterophoxus oculatus
Nuculs tenuis

Levinsenia gracilis
Nematoda

Prionopsio minuspio lighti
Parvilucina teruisculpta
Alvania spp.
Amphiuridae
Euphilomedes products
Mysella tumica

Acmira lopezi
Axinopsida serricata
Calancida

Cossura soyeri

Cylichna attonsa
Glycera americans
Nephtys cornuta franciscana
Oligechaeta

Ophelina scuminata
Pricnospio steenstrupi

Sphaerodoropsis sphaerulifer

Sternaspis scutata
TEREBELLIDES

2 1IN0
ra
2 IND
2 InD
2 1%
1 180
1 IND
1 1%
1 IND
1 I
1 N0
1 1w
1 18D

Sample: PTD-6

26 IND
12 IND
9 IND
5 IND
5 I
& 1MD
& N0
4 IND
3 e
2 IND
2 1ND
2 I
2 IND
118
1IN0
1IN
1 N0
1IN0
1IN0
1 IND
1 IWD
1 WD
1 i%D
1 IND
1 IND
1 IND

Survey: NETPEN?1 Stastion: PTD-4 Date: 04/30/91 Sample: PTD-8
Replicate: 2

Eucorella pacifica
Wematods

Amphiodia spp.

Allia ramosa
Heterophoxus oculatus
Alvania spp.

Bittium spp.
Levinsenia gracilis
Wysella tumida
Mephtys cornuta franciscana
Paraonella spp.

22 W0
7 180
5 w0
4 IND
3 W
2 N
P
2 1IN0
2 1w
2 IND
2 1IN0

page 121















ININND0A ANAIHDOYEY vVd3 SN




















































oo ARy P et el INIWNDO0A IAIHDYUY Vd3 SN



- - S R A T A Y TR S S S SO L

ININND0A ANAIHDOYEY vVd3 SN















- - - INIWNOO0Ad IAIHOYY Vda sn !



ININND0A ANAIHDOYEY vVd3 SN



	page 1
	page 2
	page 3
	page 4
	page 5
	page 6
	page 7
	page 8
	page 9
	page 10
	page 11
	page 12
	page 13
	page 14
	page 15
	page 16
	page 17
	page 18
	page 19
	page 20
	page 21
	page 22
	page 23
	page 24
	page 25
	page 26
	page 27
	page 28
	page 29
	page 30
	page 31
	page 32
	page 33
	page 34
	page 35
	page 36
	page 37
	page 38
	page 39
	page 40
	page 41
	page 42
	page 43
	page 44
	page 45
	page 46
	page 47
	page 48
	page 49
	page 50
	page 51
	page 52
	page 53
	page 54
	page 55
	page 56
	page 57
	page 58
	page 59
	page 60
	page 61
	page 62
	page 63
	page 64
	page 65
	page 66
	page 67
	page 68
	page 69
	page 70
	page 71
	page 72
	page 73
	page 74
	page 75
	page 76
	page 77
	page 78
	page 79
	page 80
	page 81
	page 82
	page 83
	page 84
	page 85
	page 86
	page 87
	page 88
	page 89
	page 90
	page 91
	page 92
	page 93
	page 94
	page 95
	page 96
	page 97
	page 98
	page 99
	page 100
	page 101
	page 102
	page 103
	page 104
	page 105
	page 106
	page 107
	page 108
	page 109
	page 110
	page 111
	page 112
	page 113
	page 114
	page 115
	page 116
	page 117
	page 118
	page 119
	page 120
	page 121
	page 122
	page 123
	page 124
	page 125
	page 126
	page 127
	page 128
	page 129
	page 130
	page 131
	page 132
	page 133
	page 134
	page 135
	page 136
	page 137
	page 138
	page 139
	page 140
	page 141
	page 142
	page 143
	page 144
	page 145
	page 146
	page 147
	page 148
	page 149
	page 150
	page 151
	page 152
	page 153
	page 154
	page 155
	page 156
	page 157
	page 158
	page 159
	page 160
	page 161
	page 162
	page 163
	page 164
	page 165
	page 166
	page 167
	page 168
	page 169
	page 170
	page 171
	page 172
	page 173
	page 174
	page 175
	page 176
	page 177
	page 178
	page 179
	page 180
	page 181
	page 182
	page 183
	page 184
	page 185
	page 186
	page 187
	page 188
	page 189
	page 190
	page 191
	page 192
	page 193
	page 194
	page 195
	page 196
	page 197
	page 198
	page 199
	page 200
	page 201
	page 202
	page 203
	page 204
	page 205
	page 206
	page 207
	page 208
	page 209
	page 210
	page 211
	page 212
	page 213
	page 214
	page 215
	page 216
	page 217
	page 218
	page 219
	page 220
	page 221
	page 222
	page 223
	page 224
	page 225
	page 226
	page 227
	page 228
	page 229
	page 230
	page 231
	page 232
	page 233
	page 234
	page 235
	page 236
	page 237
	page 238
	page 239
	page 240
	page 241
	page 242
	page 243
	page 244
	page 245
	page 246
	page 247
	page 248
	page 249
	page 250
	page 251
	page 252
	page 253
	page 254
	page 255
	page 256
	page 257
	page 258
	page 259
	page 260
	page 261
	page 262
	page 263
	page 264
	page 265
	page 266
	page 267
	page 268
	page 269
	page 270
	page 271
	page 272
	page 273
	page 274
	page 275
	page 276
	page 277
	page 278
	page 279
	page 280
	page 281
	page 282
	page 283
	page 284
	page 285
	page 286
	page 287
	page 288
	page 289
	page 290
	page 291
	page 292
	page 293
	page 294
	page 295
	page 296
	page 297
	page 298
	page 299
	page 300
	page 301
	page 302
	page 303
	page 304
	page 305
	page 306

