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ABSTRACT

As part of the U.S. Navy Homeport Project, demersal fish populations were sampled on a
quarterly basis in and around a proposed dredge disposal site  RADCAD! in Port Gardner during
1986 to 1987. Sampling was conducted at depths ranging from 20 tn to 135 m using a 7,6-rn oner
trawl and a 3-rn beam trawl.

Abundance, biomass, species, richness, and species diversity were highest at the 40- and 80-m
depths. Observed seasonal differences in abundance and biomass were attributed to seasonal con-
centrations of Pacific hake and ratfish. Species diversity was found to be highest during Autumn
quarter sampling. Flatfish were examined for the presence of liver tuinors and infestations of the
blood worm  Philometra sp.! and found to be in good health with low incidences of either
condition.

The proposed disposal site �10 m to 120 m in depth! appeared typical of other locations within
Puget Sound at similar depths, with lower abundance, biomass, species diversity, and species
richness when compared to shallower depths within the study aretL Twenty-five species of fish
were captured at the RADCAD site, with five species predominating in the catches: ratfish, slender
sole, Dover sole, English sole and Pacific hake.
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INTRO DUC T ION

Construction of the U.S. Navy Homeport facility in Everett, Washington, will require the

dumping of dredged materials at an aquatic dumpsite- To assess existing bottomfish populations,
and to provide baseline data for post-disposal monitoring, a series of trawl surveys was conducted
during 1986 and 1987 in and around the proposed RADCAD  Revised Application Deep Confined
Aquatic Dutnpsite! site in Port Gardner.

Fish are generally mote mobile than benthic invertebrates and are presumably better equipped
to escape the most direct effects of dumping  e.g., being buried!. However, dredge disposal may
be indirectly detrimental to fishes because certain species may utilize an area for feeding, spawning
or as a nursery.

Since many bottomfish species feed on benthic invertebrates, the value of an area as a
bottomfish feeding habitat can be determined by examuung the benthos  Luntz and Kendall 1982!.
A change in the structure of thc benthic community could have adverse effects on bottomfish
popuhtions. Numaous studies have documented changes in the benthic and bottomfish
communitics. Work in Upper Chesapeake Bay and in Long Mand Sound has demonstrated that
the benthic community may completely recover 18 months after dumping of dredge materials has
ceased  Chesapeake Biological Laboratory 1970; Schubel et al 1979!. Hughes et al. �978! found
that the dumping of dredged material in Elliott Bay, Puget Sound, had no lasting effects on the

' benthic community at thc disposal site. However, a similar study has shown reductions in species
diversity, density and biomass at disposal sites in Long Island Sound  Serafy et aL 1977!, At a
disposal site in Oregon, off thc mouth of the Columbia River, the benthic community was morc
diverse, but with lower biotnass, while thc dcmcrsal fish species diversity, species richncss and
catch-per-unit-effort  CPUE! declined following the disposal of dredged materials. Such varying
results suggest that factors such as depth and material type influence the rate at which benthic
communities recover  Grasslc 1977; Schubel ct al. 1979; Desbruycres et aL 1980!.

Huet �965! suggested that changes in benthic sediment composition may interfere with fish
reproduction. Disposal of dredged mNerial may also decrease the available shelter and result in
increased inter- and Lntritspcciflc competition  Elner and Hamct 1984!.

Fish health may bc adversely affected by dumping of contaminated materials. Fin erosion
disease and liver disease in flatfish have been associated with thc presence of PCBs and chlorinated
hydrocarbons in benthic sediments  Sherwood 1976, 1978; Pierce et al.1977; Cross 1982;
Rosenthal et al.1984!. Increases in suspended sediments due to dumping have also been shown to
affect fish. For cxamp]c, Johnson and Wildish �981! found that herring will avoid dredge spoils.



In addition, suspended sediments that clog the gills of fish can cause asphyxiation  Sherk et @.

1974!.

In order to minimize the impact of dredge disposal upon the bottomfish community, we need to

know which fish species are present and in what numbers. Furthermore, we must understand the
temporal and spatial patterns of use by these fish species and the motivations for their presence in
the area.

The purpose of this study was to assess the bottomfish community at the proposed RADCAD
site in terms of species diversity, species richness, abundance, biomass, patterns of utilization
and, for flatifsh, their state of health.

MATERIALS AND METHODS

The study was conducted within thc conQncs of Port Gardncr  Fig. 1!. The bathymetry is
typical of Puget Sound with steep side slopes and a gently sloping flat bottom. The Snohomish
River enters at the northeast corner of Port Gardner and has created a delta with a steep embank-

ment ranging in depth fmm from 0 m to 100 trL The generally flat bottom begins at about 100 m
depth in the northeast and slopes downward to thc southeast. Thc bottom is composed of sand and
mud.

<P i I I ~J > > t i'C>~+1k < I

Thc sampling design was a stratified regimen based on depth and season. Results of other
studies in Pugct Sound {Donnelly et al. 1984a; Wingcrt and Miller 1979! indicated that depth and
season are important variables of the benthic 6sh asscmblagcs and the sampling scheme should be
stratified to obtain meaningful data on the fish community.

Eighteen stations vere sampled during Winter and Spring of 1986  Fig. 2 and Table 1!. The
RIMMED stratum was the proposed disposal at depths from 110 m to 120 m. Strata 135M and
100M werc located on the flat bottom of Port Gash' at depths of 120-145 m and 90-110 m,
respectively. Stratum 80M was located at 80 m on thc river delta slope. Strata 40M and 20M were
located at the 40 m and 20-m depth contours on the southeast side of Port Gardncr. Station E was
added during Summer 1986 sampling and stations 6 and H were added during Autumn 1986
sampling. During Winter of 1987, one additional day of sampling was conducted on six
RADCAD stations and one 100M strata station.



Subsurface  near bottom! and surface water temperarure, salinity and dissolved oxygen
samples were collected at the RADCAD, 135M, 40M and 20M strata during each biological
sampling season  Fig. 2!. In addition, light penetration measurements were taken at the same
strata and seasons.

D ri f 'n

Two different trawls, an otter trawl and a beam trawl, were used to coUect bottom fish. The

number of stations sampled differed within each stratutn for the otter trawl and beam trawl  Fig. 2
and Table I!. The beam trawl was used as the primary research tool in a separate and extensive

study focusing on crab and shrimp resources in Port Gatdner  Dinnel et al. 1988!. The stations

and strata sampled with the otter trawl  the primary fish capture tool! were a subset of thc beam

trawl stations and strata. However, significantly lower numbers of bottomfish were collected

using thc beatn trawl, so the data from comparable strata were used to supplement the otter trawl
results dcspitc the difference in sampling gear. The number of stations sampled was 48 during
Winter and Spring 1986; 53 during Summer 1986; 55 duiing Autumn 1986; and 21 during Winter
1987.

Liam'ZGLwW,

A 3-m plumb staff beam trawl was also used to sample bottom organisms  Gunderson and
Ellis 1986!. Thc beatn trawl consisted of a 3-m bridle, a 3-m bar  or beatn!, two 9.5-kg tom
weights, tickler chain and netting  Fig. 3!. The body of the net was made of 20-mm stretch mesh

and the cod end was 10-mm stretch mesh. A piece of heavy 80-mm stretch mesh was attached to

the underside of the cod end to act as chafing gear. The effective fishing width of the beam trawl

A 7.6-m otter trawl  Fig. 3! was used to capture bottomfish in Port Gardner. The otter trawl

was a semi-balloon design with br!die, otter doors and net  Mearns and Allen 1978!. The bridle
was 22.7-m long and made of 1.5-cm braided nylon. The otter doors were 51 cm by 80 cm and
weighed 23 kg. Thc body of the net was made of 3.5 cm stretch mesh covered with 2.5 cm stretch

inesh to prevent chafing. The otter trawl was deployed &om the 16-m research vessel Kit tiwake.
The effective fishing width of thc nct was 3,8 m  Donnelly et aL unpublished data!. Each sample
 or catch-per-unit-effor, CPUE! consisted of the otter trawl towed for a distance of 370 m at a

target ground spccd of 4.2 km per hour �295 m>!.



was 2.3 m {Paul Dinnel, persottal communication!. The beam trawl was rowed 232 m at a target

grouiid speed of 2.5 km per hour �34 rn~!.

S~~g Di<g

Light penetration was measured with a Secchi disc �0.5 crn diameter!, The Secchi disc was

lowered over the, lee side of the Kirriwake, and the depth at which the instrument was no longer

visible was recorded.

A plastic Niskin bottle � 1! was used to collect subsurface water for salinity, dissolved oxygen
and temperature. Water samples were dispensed into standard salinity and dissolved oxygen
bottles. Temperature was obtained with a hand-held thcmiometer as soon as thc samples were
brought on board the vessel.

A plastic bucket �0 1! was used to coGect surface water. The salinity, dissolved oxygen and
temperature samples were treated in the same way as the Niskin bottle samples.

ESilim+L

All fish collected in the fieM were placed in plastic bags, put on ice and later transferred to a
freezer for storage. Each bag was hbelcd inside and outside to ensure pmper identification.

Dissolved oxygen samples were fixed in thc field using thc techniques of Carpenter �965! and
stored on ice. Samples taken for salinity measureaicnts were also stored on ice. Light penetration
and temperature data vere recorded in the field.

EuJumk
Fish samples were removed from the freezer and allowed to thaw. Fish were separated by

species and all fhtfish, gadids  Pacific cod, Pacific tomcod, Pacific hake, and walleye poHock!,
surf perch  pile perch, shiner perch and striped seaperch! and ratfish were further separated by size
 i.e., juvenile or adult!. Flatfish and gadid species juveniles were defined as being less than or
equal to 120 mm in length. Surf perch werc considered juveniles if they were less than or equal to
100 rnm in length. The tips of ratfish tails were often missing, therefore, a length from snout to the



end of the second dorsal fiii, as well as total length  when possible!, was recorded. Juvenile

ratfish were defined as less than or equal to 150 mrn to the end of the second dorsal fiin. The

length of each fish, the total number and weight for each species and juvenile or adult status for

most fish were recorded. When a large number of individuals per species and/or life history stage

were present in a sample, a subsample of at least 30 randomly selected individuals was measured

and weighed.
Female English sole were examined in the field for sexual inaturity to determine if Port Gardner

was used as a spawning ground. Sexual maturity was defined as females with ripe and running
eggs, Gross  macroscopic! examination for fin erosion, skin tumors, liver tumors and blood
worms  Philomerra sp.! was conducted on all flatfish species; no attempt was made to look for
these same diseases and parasites on any other species of fish.

Flatfish were examined for fin erosion in the field. Fin erosion typically affects the anal and

dorsal fins and varies in severity from minor defects to extensive destruction of the fins. The less

severe cases exhibit partial loss, fusion, or destruction of the fin rays, typically accompanied by

hemorrhages and granulated tissue on the surface af the fin. Along the fxee edge of thc diseased
fiin theie is usually a line of hypctpigrnentation. In thc most severe cases, parts of the fins exhibit
complete loss of fin rays, and the remaining tissue becotnes greatly scatted, retracted, flaccid and

deformed  WeHings et al. 1976!,
Flatfish were examined in the laboratory for the ptesence of skin tutnors. Skin tumors, which

occur in several species of flatfish  Southern California Coastal Water Resources Project
 SCARP! 1973!, are found as two main types: angioepitheiial nodules  AEN} and epidermal

papillomas  IEP!  Angell et aL 1975; McAttt et aL 1968; Miller and Wellings 1%1!. ReM aad
laboratory cxperiitients have shown thc tumor types to be different stages of the same disease
 McArn et aL 1968!. AEN tumors, located anywhere on the external surface of thc Qsh, ate 1 mm

to 5 mm in diameter, hemispherical, pink to red,!Intedi-surfaced and sessile lesions  Miller et al.

1977! and ate typically found on smaH  usually juvcnilc! flatfish. EP tumors were circular, 5 mm
to 50 mm in diameter, brown to black, and with the outer surfaces similar to cauliflower in

appearance.

A random subsample  about 20%! of all adult flatfish livers was examined macxoscopically for
liver tumors and other obvious abnormalities. Liver tumors ate known to occur among several

species of flatfish  Malins ct al. 1982; Landolt ct aL 1984!. The liver is involved in a wide variety
of physiological activities and, in fish, it has bccn shown to be sensitive to the effects of
contaminants  Sinnhuber et al. 1977!.

All flatfish wcte examined in the laboratory for bloodworm  Phi loeerra sp.!, a relatively

common internal parasite of marine flatfish. We bloodworms are clearly visible and are typically



located in the subcutaneous areas near or at the base of the fins. Bloodworrris can be large, up to
100-mm length by 2-mm diameter, and are bright red  Amish 1976!. The external appearance of
the parasite in the fish resembles a dull rcd blister, less than 10 mm long.

Dissolved oxygen samples were processed by the School of Fisheries Water Quality
Laboratory, University of Washington, by the methodology of Carpenter �965!. Salinity was
determined by a Wheatstonc bridge at the School of Oceanography, University of Washington.

All thc data were coHcctcd and recorded on forms following the National Ocean Data Center

 NODC! format. Analyses were done using both a hand calculator and computer programs.

Abundance and biomass CPUE  defined as the catch per tow; see other trawls, description of
the sampling gear! values were computed for each stratum, season and gear type. The results were

presented graphically. Total and average abundance and biomass values and their starxhLrd

deviations for each stratum and each fish species were tabuhted by seawn.

The species diversity index  R! combines thc number of 6sh species and their rehtivc abun-

dances. This index can be useful when comparing assemblages from different habitats  Piclou

1975!. Species diversity was calculated for each strata, season, and gear type. The formula used

for species diversity, after Pielou �978!, was:

n

H'= Z,piinpi
i 1

where pi is the proportion of the community that belonged to the ith species and n is the number of

species.

Species richness, de6ned as the total number of species caught, was calculated for each strata

from the combined otter trawl and beam trawl data Pielou �975! discusses the use of community

indices and considers species richncss a useful tool in ecological studies of aquatic comrnunitics.



A numerical classification  or cluster analysis! technique was used to idetttify species assem-

blages. Advantages of this technique include the ability to: �! provide objective criteria that can
be applied to a large data set to arrive at a summary; �! base the analysis upon quantitative catch
data; and �! evaluate the results at different levels of statistical similarities. Data preparation
involved creating a data matrix composed of catch data  numbers or weight! for a set of species
among a set of strata within each season. The data were transformed  log ~0  observation +1!! to
reduce and normalize the variability. After transformation, resemblance measuzes were computed

between species which resulted in a matrix of resemblance values. A hierarchical clustering
technique was used  Boesch 1977; Clifford and Stephenson 1975! to combine species based upon
similarities  or dissimilarities! of their attributes in a stepwise fashion. The dissimihmties were

computed using the Bray-Curtis distance measure  Beals 1984; Bray and Curtis 1957!. A
dissimilarity index of 0.75 was used as a cutoff for grouping species.

The dominant species caught in each strata and season were tabulated by telative abundance.
The most abundant species were graphed and shown by strata  Kenkel and Orloci 1986!.

Length-&cquency histograms were constructed for the five most abundant species found in the
RADCAD strata  English sole, hake, slender sole, Dover sole and ratfish! using all fish captured.

No attempt was made to standardize the histograms based on the number of trawls in each stratum.
The results were displayed graphically in three forms: �! all seasons and strata combined; �! by
season and strata; and �! by sex and life history stage where possible  i.e., large enough sample
size to result in a meaningful graph!.

Detertnination of age at size and/or reproductive age at size was infetted Qom the literature as
follows: English sole  Holland 1954; Angell 1972!, Pacific hake  Pedersen 1985!, Dover sole
 Hagerman 1952!. Slender sole and ratfish literature on age at size was not available.

Cluster analysis was used to identify clusters of stations for two putIeem: �! to identify a
possible reference  control! site or sites for future monitoring after dredge disposal begins, and �!
to verify the basis for the selection of strata. The technique was the same as that used for species
clustering. Details on the technique are given earlier, substituting site for species.



RESULTS

Fifty-eight species of fish were caught during the course of this study  Table 2!. Forty-four

species werc caught by the otter trawl and 49 by the beam trawL Table 2 lists both corninon and

scientific names for the fishes caught during this study, but for the sake of brevity, only common

names of species will bc used throughout the remainder of this rcport.

Otter trawl abundance CPUE ranged from 4 to 337 Gsh, while thc beam trawl abundance

CPUE ranged from 3 to 100 fish pcr trawl. Otter trawl biomass CPUE ranged from 0.12 kg to 35

kg, while beam trawl biomass CPUE ranged from 0.15 kg to 2 kg pcr trawL

In general, thc otter trawl abundance and biomass CPUE values showed consistent trends

throughout the study period  Fig. 4!. The 80M stratum consistently had the highest abundance and

biomass CPUE values for all masons and, along with the 1Vd3GV3 and 135 strata, peaked during

Winter 1986.

Thc beam trawl abundance and biomass CPUE values were usually highest during Winter and

Spring  Fig. 5!, Thc 40M stratum had the highest abundance and biomass CPUE values during aH

sampling periods except Summer. Thc R MMM, 135M and 100M strata had low abundance

CPUE values during all seasons but had intermediate biomass CPUE values for Winter and

Spring.

Abundance and biomass CPUE values and their standard deviations for all species, stnta,

seasons and gear types are listed in Appendix Tables 1 through 10.

Species diversity of fish caught by otter travel varied by season and stratum  Fig. 6!. In

general, Winter and Summer species diversities fluctuated little baleen strata During Spring, thc

40M and 80M strata had high values relative to other strata. In contrast, the do:p strata

 RADCAD, 135M and 100M! had high values compared to the other strata during Autumn.

Beam trawl species diversities also varied by season and strata  Fig. 7!. Winter, Spring and

Summer species diversities generally decreased with depth. During Autumn, there was no

apparent trend in species diversities.

For aQ seasons combined, species richness, within each stratum deceased with depth except

for the 20M stratum  Fi. 8!. Thc lowest species richness was found at 135M while the highest

was at 40M. S pecies richness increased &om Summer to Autumn for aH strata  Fig. 9!. The



RADCAD and 135m strata yearly patterns were similar, while seasonal valUes for all other strata
appeared to fluctuate considerably.

m i'n dRla'v A

Tables 3 and 4 list the most common species caught  greater than or equal to 1% of abundance
CPUE value or occurring at least three out of the four seasons! by otter trawl and beam trawl for
each stratum during each sampling period. Species composition and relative abundance varied
between strata, and between seasons within a stratum. Abundance and biomass CPUE values and
their standard deviations for all species caught axe listed in Appendix A. All samples were taken
during the study period.

Otter trawl sampling of the 135M stratum yielded 20 specicL Of these species, only 5  English
sole, ratfish, slender sole, Dover sole and Pacific hake! were coUectcd throughout the year and
dominated in relative abundance In tertns of relative abundanccs, the dominant species changed
from season to season; however, the otder of dominance was generally as follows: slender sole,
ratfish, Dover sole, English sole and Pacific hake.

Thc beam trawl caught 22 species of which 2  slender sole and ratfish! ceased throughout the
year. Three other species  Dover sole, bhckfin poacher and longnose skate! were found during
three of four seasons. Slender sole were either first or second in relative abundance during each
sampling period.

Twenty-five species of fish were caught by the otter trawl at the K4d3CAD stations. Of these,
4 species  ratfish, slender sole, Dover sole, and English sole! occurred during each sample perio.
In addition, Pacific hake were present during 4 out of 5 sample period. 'Ihc total abundmm of
these five species represented a high pczemtage of the catch. Ratfish had the highest relative
abundance during four out of five seasons, followed by English sole, slender sole and Dover sole.

The beam trttwl catches for aH seasons contained 17 species of fish, only two of which werc
found throughout the study perio  slender sole and ratfish!. Ratfish had the highest relative
abundance during Winter 1986 and Spring and Summer 1987 and equal to English and slender
sole for the highest relative abundance during the Autumn sampling period. Slender sole
dominated in relative abundance during Winter 1987.
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Otter trawl saznpling within the 100M stratum yielded 17 species, Of these 17 species, 6

 English sole, Dover sole, slender sole, Pacific hake, quillback rockfiish and ratfish! were present

throughout the sampling period. Ratfish and English sole dominated in relative abundance two out

of four seasons; Dover sole and Pacific hake were next in relative abundance followed by slender

sole and quillback zockfish.

Sampling with thc beam trawl resulted in the capture of 20 species of fish. Four species

 slender sole, Dover sole, rex sole and ratfish! were found during all sampling periods. Pacific

hake, spinyhead sculpin, blackfin eelpout, blackbelly eelpout, plainfin midshipman and blackfin

poacher were encountered three of four seasons. Ratfish werc the highest in relative abundance

during aH sampling periods; slender sole werc second in relative abundance for thzee of four

seasons and Dover sole were third in relative abundance for the first thzec sampling periods.

Twenty-one species were captured by the otter trawl at thc 80M stratum. Nine of the 21

species  English sole, slender sole, fathead sole, Dover sole, quillback zockfish, blackbelly

eelpout, blacktip poacher, Pacific hake and ratfish! were present in all seasons. English sole had

the highest relative abundance with ratfish, hake and slender sole usually dominating the remainder

of the catch. Flathead sole ranked low in relative abundance and 80M was the only stratum where

they were consistently found throughout the year.

The beam travel collected 27 species of fish, and English sole, slender sole, zex sole, Pacific

hake, ratfish, plainfin midshipman, slim sculpin, blacktip poacher and bluebarred prickleback were

found throughout the year. Another 7 species were found three of four seasons  Qathcad sole,

Dover sole, blackbeUy eelpout, staghorn sculpin, nozthczn ronquil, Pacific tomcod and spinyhcad

sculpin!. Slender sole and zatfish had the two highest relative abundance values for all seasons

except during Spring, when ratfish and Dover sole dominated.

Thirty-onc species were collected by the otter trawl at the 40M stratum. Five species  English

sole, rock sole, Dover sole, speckled zmddab and quillback mckfish! were present in thc catches

throughout the sampling period. English sole had the highest relative abundance for all seasons

except Summer, when Pacific cod were prevalent.

The beam trawl captured 30 species of fish throughout the year. Eleven spccics  English sole,

slender sole, Dove sole, zex sole, quiQback rockfish, blackbclly eelpout, plainfin midshipman,

slim sculpin, pygmy poacher, snake prickleback and zatfish! were found during each season. An



Rddltlonal five species occurred three of four seasons  speckled sanddab. rock sole. northern

ronquil, Pacific torncod and roughback sculpin!. For each sampling period, species in highest
relative abundance varied between shiner perch, English sole, blackbelly eelpout and slender sole

for Winter, Spring, Summer and Autumn, respectively.

Eleven species werc coHected by the otter trawl in the 20M stratum. Speckled sanddab and
rock sole were found during all sample periods and ranked highest in relative abundance during
Winter and Spring; English sole  found during three scalns! and shiner peach  found during two
seasons! had the highest relative abundances for Summer and Autumn.

Twenty-seven species were caught by beam trawl; eight werc caught thmughout the year
 English sole, rock sole, slender sole, sliin sculpin, Dover sole, snake prickleback, quillback
rockfish and northern ronquil!. Five other species  pygmy poacher, roughback sculpin, speckled
sanddab, plainfiin tnidshipman and C-0 sole! werc found three of four seasons. Species in highest
relative abundance varied for each sampling period between mek sole, speckled sanddab,

blackbelly cclpout and slender sole for Winter, Spring, Suminer and Autumn, respectively.

The results of the spccics cluster analysis for each season are shown in Table 5. There were
four to five main groups far each scasce with the composition changing with each season. Five
species  Enghsh sole, Pacific hake, Dover sole, slender sole and ratfish! tended to group together
in the same or closely related groups throughout the study period. In addition to the main groups,
subgroups ranging 6om 0 to 4 werc found. The composition of the subgroups, like the main

groups, changed from season to season.

Baifii~a

Pacific hake weri present only in the RADCAD, 135M, 100M and 80M strata  Fig. 10!. Thc
largest catches of hake occurred during Winter 1986; other sampling periods had relatively low
numbers. During aH sampling periods, the greatest abutMlance CPUE values for hake werc at thc
80M suatum.

Length-&equency plots of Pacific hake show the presence. of a wide range of year classes
within the study axea  Fig. 11!. The Winter 1986 samples contained fish f'rom thc year chssm
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1985 through 1981 and older. Fish from the 1981 and older year classes could not be distin-

guished from each other. Several year classes older than 1981 may have been represented by
larger fish  greater than 379 mm!.

Winter 1986 and Spring samples had a similar range of year classes, while there were fewer

year classes during Sumtner. The 1986 year class  average 65 mm! first appeared in the Autumn
samples along with fish from the earlier year classes. Samples from the Winter 1987 collections

contained fish from the 1985 through 1982 and older year classes, but no fish hem thc 1986 year

class. Winter 1986 and 1987 samples contained age distributions that were similar to each other,

consisting of fish approximately 2 years and older.
Generally, the hake found in the RADCAD stratum were 2 years and older  Fig. 12!. Thc

majority of fish larger than 379 mrn were collected during Winter 1986 and 1987 in the RADCAD

site. The young-of-the-year hake occijlted exclusively in the 135M stratum during Autumn  Fig.

13!. Year class representations for the lOOM stratom were similar to the RAKiCAD stratum for

Winter 1986 and 1987  Fig 14!. The catches at the 80M stratum consisted primarily of the 1985

and 1984 year classes during all sampling periods  Fig. 15!. Relatively few fish were taken &em

the 1983 year class, and no fish from the 1982 and older year classes,

~n

English sole werc present in all strata during aH sampling periods except the Spring samples at

the 2OM stratum  Fig. 17!. The RADCAD, 135M and 20M strata had low abundance CPUE

values for English sole compaxed to the 80M and 40M strata. The 80M stratum had the highest

CPUE values for all seasons except Winter, when the 40M stratum CPUE values dominated. The

RADCAD stratum had low numlms of English sole during all sampling periods.

Length-Aequency plots of Enghsh sole indicate the pesencc of at least 7 year classes within the

study area �986-1980; Fig. 17!. English sole from year classes prior to 1980 could not bc distin-

guished from each other, however, English sole larger than 293 mm  males! and 363 mm  females!

may represent older year classes. Only three year classes were present in the samples from Winter

1987. Size distributions for female English sole indicated a larger average size compared to male

English sole for all seasons. No ripe females were captuxeL

Catches of English sole &om the RADCAD sttatum consisted primarily of fish 3 years and

older  Fig. 18!. The RADCAD stratum had an age distribution similar to thc 135M stratum

 Fig.-19!.

The catch at the 100M stratum was composed predominately of older fish, although a few

young fish were also taken  Fig. 20!. Three-year-old fish dominated the catches of both sexes in
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the 80M stratum for Winter, Summer and Autumn  Fig. 21!. Age distributions in the 40M stratum
were dominated by young male English sole in both Winter and Autumn samples  Fig. 22!.
Reader 'Ne

Slender sole were generally found in all strata and had peak abundance CPUE at the 80M
stratum during all sampling periods  Fig. 23!. The remaining strata had relatively low abundance
CPUEs for all seasons except Winter, when the RADCAD and 135M strata increased.

The peak of the length-frequency distributions occurred between 161 mrn and 220 mm  Fig.
24!. Slender sole less than 121 mm  juvenBcs! were caught less frequently than the adults. The
juveniles occurred during the Winter and appeared to recruit into the adult population during the
Summer and Autumn. Adult length-frequency distributions were simHar throughout the study
period and in the deeper strata  Fig. 25!.

6~v!jr~i

Dover sole were generaUy found in low abundance compaxed with English sole and slender
sole  Figs. 16, 23 and 26!. The distribution of Dover sole was restricted to the 40M and deeper
strata and did not show any consistent abundance CPUE patterns between strata or seasons.

Length-&equency histograms of both sexes combined are shown in Figure 27. Most of the
individuals ranged in size from 191 mm to 390 mm. The%inter size distribution had two peaks at
195 rnm and 265 mm. The size range for Summer was similar to Winter, but the peaks occurred at
265 mm and 315 mm. A small peak occuxxed during Autumn between 191 mm and 240 mm.
With the exception of the small Dover sole  less than 115 mm! caught duxing the Spring and
Summer, there did not appear to be any differences between the size ranges throughout the study
period.

EarGah

Ratfish occurred only in the 80M and deeper strata  Fig. 28!, with catches pcltking during
Whtcr. The abundance CPUE peaked at the 1V83GV! stratum in Winter. During Spring,
Summer and Autumn, peaks occuxxed at the 80M or 100M strata.

The length-fxequcncy distributions of thc adults were similar for thc RADCAD, 135M and
100M strata during Winter 1986 and similar for thc K4LDC M and 100M strata during Winter 1987
 Figs. 30 32!. Juvenile rat6sh  less than 150 mm! occuxxed ixxegularly thxoughout the Rf VOCAD,
135M, 100M and 80M strata  Figs. 30-33!. A broad size range of juveniles was cvidcnt for thc
sample at the RADCAD and 135M strata during Winter 1986.
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Results of the station cluster analysis are sumxnarized in Figure 34. The RADCAD stratum

generally grouped with the other deep strata. The 80M stratum formed a distinct group throughout

the year. In general, the 4GM and 20M strata grouped together and either formed distinct sub-

groups  Winter! or were intermingled.

English sole, slender sole, Dover sole, flathead sole, xex sole, rock sole and speckled sanddab

all showed indications of blood wortn infestations  Table 6!. 'Ihe incidence of Philometra sp,

varied between species, seasons and strata, but did not show a discernable pattern. One skin

tumor was noted on a slender sole caught in the 100M, stratuxn. There was zero incidence of fin

erosion. Gross examination of flatfish livers revealed three cases of liver tumors: two English sole

from the 100M stratum during Spring and one starry flounder from the 20M stratum during

Autumn.

Water texxxperatuxes were generally higher at the surface than the bottom during Spring,

Summer and Autumn; this situation was reversed during Winter  Table 7!. In general, salinities

were lower at the surface than the bottom, while dissolved oxygen values showed an opposite

trend. Water clarity varied throughout the year, with the offshore stations generally showing

greater clarity than inshore stations.

DiSCUSSION

Results indicated that simihtrities existed between RA&&d3 and other strata within Port

Gardner. Abutxhnce, biomass, species richness and species diversity were usually much lower at

the RADCAD, 135M, 100M and 20M strata compared to the 80M and 40M strata. Previous

studies in Puget Sound have shown similar trends. Donnelly et aL �984a and b!, Donnelly et al.

�986! and Moulton et aL �974! found species diversity and species richness to be greatest at

intermediate �0 to 50 m! depths; abundance and biomass have also been shown to be higher at

intexxnediate depths  Donnelly et al. 1984a and b; Donnelly et al 1986!. Differences in bottom

topography between strata may account for some of the variability. The 80M, 40M and 20M strata

occuxTed on a steep slope whereas the RADCAD, 135M and 100M strata occurred on the flat
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bottom. The 80M stratum stations were all located on the lower slope of thc river delta and were in

an area which was previously used as a dump site for dredged materials  Dave Jamison, personal

communication!. Such physical differences may influence the structure of a fish community
 Becker 1984; SCCWRP 1973!.

Temporal differences also occurred in measures of the fish corntnunity. Abundance and
biomass were highest during Winter for otter trawl catches and highest during either Winter or
Spring for beam trawl catches. The peak in abundance and biomass during Winter 1986 at
RADCAD appeared to be due to high concentrations of Pacific hake and ratfish. Species richness
at all strata increased from Summer to Autumn. Species diversity at thc RADCAD, 135M and

100M strata was always highest during Autumn. The increase in species diversity at the deeper
strata was due to an increased number of species captured during thc Autumn without a corre-

sponding increase in abundance or biomass. However, results of other studies  Donnelly et al,
1984a and b; Moulton et al. 1974; and Micr et al. 1976! do not show the same patterns, possibly

because the present study was limited to a single year of sampling. Therefore, the trends in
seasonal variability discussed above may not hold true from year to year.

On the basis of previous studies  Donnelly et al. 1984a and b! thc RA~V! site appeared to be

typical of other locations at a depth of 100 m in Puget Sound. These same studies found abun-
dance and biomass to bc generally low at depths of 100 m or more. The species diversities found
in the RADCAD site showed similar seasonal patterns and values to other studies at similar depths.

Most spccics were caught in low numbers and occurred sporadicaQy. Some species  c.g.,
shiner perch, Winter 1986 at 80 m and Pacific cod, Summer at 40 m! showed a significant peak in
abundance during one seL<on, then occurred at very low abundances throughout the rest of the
year. Pacific hake, English sole, slender sole, Dover sole and ratfish usually dominated at the
RADCAD, 135M, 100M and 80M strata and were usually found together throughout the study

period. The 40M and 20M strata displayed the greatest variability of species composition and
relative abundance foe' aU seasces.

Pacific hake appamd te migrate within the study area as they agct}. Young-of-the-year fish
were found at the do~est depths during Autumn and seemed to then migrate to shallower depths in
Winter as 1-yearwlds. These fish concentrated at 80 m, whcre they remained throughout the year.
After reaching thc agc of 2 years, thc hake began to move deeper and became dispersed over the
deeper strata During Winter, Pacific hake tended to migrate into the KVOCAD stratum. Many of
these fish were greater than 310 mm in length  the size of 50% maturity of females! and may have
been passing &om their prcspawning staging area in Saratoga Passage through Port Gardner to
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their spawning grounds in Port Susan  Pedcrson 1985!. At aU other times of the year, oMer
Pacific hake were in low abundance.

English sole seemed to undergo migrations between different strata. Generally thc younger
fish were found in thc shallow strata, while the older ones were found at greater depths. This
suggests that English sole moved into decpcr water as they aged. Ketchen �956! and English
�976! indicated such movcrnent was correlated with size and, further, Ketchcn �956! found a

pronounced shift of abundance into shallow water during spring; however this latter phenomenon

was not scen in Port Gardner. Also, English sole are known to undergo migrations between

different areas  Ketchcn 1950!, but no evidence was found to indicate migration of this type in Port

Gardncr. The RADCAD site contained few English sole at anytime and those that were present

were usually large, older individuals. In Pugct Sound, English sole spawn from January through

April  Smith 1936!; therefore, the low abundance in Winter and the lack of ripe females suggests

that the RADCAD site was not being used as a spawning area

Slender sole abundance decreased during Spzing and Summer and then increased in Autumn.

Most captured individuals exceeded the size of 50 percent maturity  Hart 1973! and, since slender

sole spawn during Spring  Smith 1936!, the decrease in abundance in Port Gazdner suggests an

outrnigration to spawning grounds located elsewheze.. Thc length-hequency distributions indicated

that larger fish were usually limited to thc dccpcr strata

Hagerman �952! found that Dover sole underwent a spawning migration in Autumn into

waters deeper than those found in Port Gazdner. The abundance and length-frequency patterns of

Dover sole at thc RA&MD site suggest a resident population except for Autumn, when they

seemed to leave the area, perhaps to spawn.

Ratfish abundance patterns in the study area suggest migntcjry behavior. Peak abundance

depths varied with season. Since zat6sh are known to eat a wide range of prey  Sathyanesan

1966!, this variability may represent thc utilization of alternate food resouzces during the different

seasons. Quinn ct aL �980! found that young rat6sh were located at depths deeper than older

individuals. and the species was most abundant at 75 m. In contrast, large and smaH ratfish in Port

Gazdncr werc found together at all depths from 80 m and deeper, and were usually most abundant
at the KQ!CAD and 135M strata

Ex

Four of the five zest comme fish species found in Port Gazdner are, at least to some degree,

commercially exploited. Pacific hake are heavily exploited in the Saratoga Passage/Port Gardner/

Port Susan area  Pcdcrscn 1985!. Pedersen �985! also indicated that in recent years Pacific hake

have been marketed exclusively far human consumption. English sole are caught by commercial
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and sport fisheries in Port Gardner and throughout Puget Sound. Pacific hake and English sole

dominate the commetcial catches in the Port Gaxdner area  Pattie l.986!, Slender sole are not

targeted by either the commercial or sport fishery; however, occasional individuals become large
enough to be kept by the commercial fishery  Greg Bargman, personnel communication!. Dover
Mte is a commercially exploited species, but generally occurs in low enough abundance in ttie port
Gardner area to be considered incidental in the commercial catches. Ratfish are not exploited, but

do occur in fairly high abundance throughout the deeper parts of the study atea and other parts of
Puget Sound  Donnelly et al. 1984 a and b; Miller et al. 1977!, While all bottomfish may not be
exploited, it is important to beu' in mind that they sN1 play imlxxtant roles in the overall ecology of
the marine community.

Flatfish appeared to be in good health in Port Gardner, based upon macr':ecopic examination
for bloodworms, fin erosion, skin tumors and liver tumors. Malins et al. �982! also found a low

incidence of liver disorders, based on microscopic examituttion of rock sole and English sole livers

from Port Susan, which is adjacent to Port Gatdner.

Gear efficiency of the otter trawl and beam trawl was not assumed to be 100%, and it is
unknown how the catches compare with actual abundance. Mesh size may select for fish that

could not slip through the net. Towing speed could also afFect the catch by selecting for fishes that
swim slower than trawl velocity. Furthermote, avoidance of the trawl by some fishes may be due

to certain behavior  e.g., burying!. However, the use of two gear types with different selectivity

pmbably provides a better indication of the species present.
Unlike the beam trawl, the otter trawl has a history of use in Puget Sound for fish capture.

However, beamtrawl data of5er unique insights. 'He beam trawl caught slightly mare species of

fish than the otter trawl �9 vs 44!, but the ourn trawl caught a greater abundance and biomass of

fish. A total of 58 species of Gsh were caught by both gear types. Historically 136 species have
been identified in the Everett area  DeLacy et al. 1972!. Many of the species known for Port

Gardner are diadrocsous, pelagic and/or occur in shallow water areas not sampled during this
study. Approximately twice as many beam trawl samples, compared to otter trawl samples, were
collected. Clearly, as more samples were collected, the probability of capturing the less common
species increased. Species richness comparisons between strata, containing different sample sizes,
should be viewed with some caution. Regardless of large sample sizes, the RADCAD and 135M
strata still had lower species richness values than the shallower portions of the study area
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Dissolved oxygen, salinity and temperature were similar to values found elsewhere in Puget
Sound  DonneUy et aL 1984b,' Micr et al. 1976!. Dissolved oxygen was always near saturation
both at the surface and near the bottom. Surface salinity was generally lower during the Winter
and Spring months, probably because of freshwater input from rain and snow melt. Surface
temperature was under considerable atmospheric influence, and thus typicaHy was colder at the
surface during the Winter tnonths. Water clarity was generally best at the offshore stations,
probably because nutrient and silt input from the Snohomish River influenced primary production
at the nearshore stations.

0 d b fU ly.d ll5M~lM ~ F
future monitoring during and after the disposal of dredge spoils. That the 135M stratum was a
closer match to R 4XC 4' was probably due to similar depths and their distance from the slope; but
also including the 100M smtum as a reference station wouM help monitor the possible impact on
the at@a adjacent to the KQ3LDLD.
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Table 1. Sampling schedule for Port Gardner bottom fish.

um erof
Beam Trawls

trata um ero

Otter Trawls
eason

inter 1
 February 1 1 - 14!

Spring 1986
 April 14 - 21!

RAD CAD
100M

7
14

Sumpter 1985
 June 24-
July 2!

Autumn 1986
 September 8-
15!

Winter 1987
 December.fO -12
January 15!

135M
100M

80M
40M
20M

RADCAD
135M
100M

80M
40M
20M

RADCAD
135M
100M

80M
40M
20M

RADCAD
135M
100M

80M
40M
20M

9
10
12
7
7

3 9 10
12

7 7
4
10
13
12
7
7

6 10
14
11

7 7
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Table 2. Battomltsh species caught in the Port Gardnar area using each gear type. Speciea are grouped
by families and are iisted in aiphabatica! order by their scientific name within Iamiiiea. Amdult, J-juvenile.

Sclentlflo Name Common Name Otter Trawl Beam Trawl

! 
X

FAMILY PETROMYZOKTIDAE
Lamperre tridrntatue

FAMILY SQUAUDAE
Squalus acanlhias

FAMILY RAJIDAE
Raia rhine

FAMILY CHIMAERIDAE
Hydroiagve colliei

FAMILY CLUPEIDAE
A/oea eapidleeima
Clupea harangue pallaei

FAMILY OSMERCAE
Spirinchva rhaleichrhya

FAMILY BATRACHOIDIDAE
Porlchrhye nota rue

FAMIUY GADIDAE
Godet meCreoefalteliue
Mlcrogadve proximue
TItaregra chalcogramma

FAMILY MERLUGGIIDAE
Norlvcclve productue

FAMILY OPHIOIIDAE
Broarnophycla marginate

FAMLY ZQARGGAE
Lycodapve manNbvlarle
Lycodee diaptert»
L!eooiopafe ~ .

FAMILY AUUDRHYNCHCAE
Avlorhynchue Ifairldve

FAMILY SYNQNATHIDAE
S yngnathve grlaooIInoetua

FAMILY EMBIOTOCIDAE
Rhacaxrchlih» ma»
Cymetogaeter aggregate

FAMILY BATHYMASTERIDAE
Ronqullue jordanl

FAMILY STICHAEIOAE
Anoplarchve insignia
Lvmpenva macula tue
Lurnponva eayitas
Plectobrancht» oitfdee

FAMILY PHOIJDAE
Photic teete
Pholle ornate

FAMLY SCORPAENCIAE
Sobaeie rttaNger

FAMILY AICPMPCIMATUAR
Anctofitfaame ffrnhrta

FAMILY COTTIDAE
Chltonotw pvgotenele
Gotifd ap.
Daeycottve eelfger
Enophyre bison
6/Ieotfcffe elgalvtee
Icellnve boreafle
Leptocottve armett»
M!hoxoceiphatve Poljacanthoceipha/ve
hIautfchthya ocvlfaadatva
Radultnue aepnsltue
Rhamphocottve rfchanfeonI

Lampreys
Pacilic lamprey

Dogfish Sharks
spiny dogfish

Skates
longnoae skate

Chimeraa
ratfish  A,J!

Her ringe
American shad
Pacific herring

Smelts
longttn smelt  A!

Toadllahaa
plainfin midshipman

CoNahe
Pacific cod  A!
Pacific tomood  A,J!
walleye pollock  A!

Hakae
Pacific hake  A,J!

6rotulaa
red brotuia

Eelpouta
pallid eelpout
black eel pout
blackbNIy eelpout

Tube snouts
tube-snout

Plpeflahea
bay pipellah

Surfperchea
pile perch  A,J!
~ hiner perch  A,J!

Ronqulia
northern ronqull

Prie klobacka
slander cockscomb
daubed ahanny
~ nake prlckloback
bluebarred prlcklebeck

Gunnel ~
creecent gtalnaf
aaddebacft gunnel

Rockllahae
quillbeck rockflah

Sabtoflahoa
aablefiah  A!

Sculplna
roughback aculpin
UID sculpt
aplnyhead aculpln
buffalo aculpin
soft aoulpin
northern aculpln
Pacilic ataghom aculpin
great aculpln
aailfln aculpin
slim aculpln
grunt eoulpin
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Table 2. cont'd.

Common NomeScientific Name
FAMILY AQOt4DAE

Ago/lope/s enrneffane
Agonvs ~serious
Bsthyagonus nigripinnis
Odontcpyxis trispinosa
Xeneratmus tati frons
Xeneretrnus triacenthus

FAMILY GYCLOPTERIDAE
Liparls sp.

FAMILY BOTHIDAE
Ci thar/ chthys sorrfidus
Citharichfhys stigmaeus
Cifharichthys sp,

FAMILY PLEURONECTIDAE
4theresfffes stem/as
6/yptocephakrs zacftirus
Hfppofffrxrsoides Hassodon
Lep/dopseffa ff/Nneaof
Lyopsetfe exiiis
Mlcrostornvs pac/ficus
Parophrys wftI/us
Pfatfohthys stHlatvs
Pfeuronfchthys coenosus
Pseftfchthys me/anosffcfus

Poachars
northern spearnose poacher
sturgeon poacher
blacklln poacher
pygm ft poacher
bfackfip poacher
biuespotted poacher

Lunfpffshes and Snaiifishea
UIO snallftah

Lefteye FIOIJndera
Pacfflo sanddab  Ag!

sanddab  A,J!
Rlghteye flounders

arrowtooth flounder  A,J!
rex sole  A,J!
ffatheed sole
rock sole  A,J!
slender sol ~  A,J!
Dover safe  AA!
English sol ~  A J!
starry flounder  A!
CN sole  A!
sand sole  A!

Otter Trawl Beam Trawl



Table 3.

RAOCAD
W86 SP SU AU W87

S eclee 135 M
W66 SP SU AU

3.93 16,84 36.27 18.31 9,20

47.19 20.29 34.31 7.04 40.00
16.29 20.29 5.88 40.85 17.20

5.62 33,33 20.59 9.8B 1.20

21.35 1. 98 2. 82 20. $0

English soie
ratfish
slender sole

Dover sole

Pacific hake

speckled sanddab
rock sole

shiner perch
Pacific cod
Pacific tomcod
quillback rockfish
spiny dogfish
flathead sole

blackbelly eelpout
pile perch
rex soie

blacktip poacher
pallid eelpout
blackfin poacher
blackfin eelpout
sand sole

Pacific herring
soft sculpin
plainfin midshipman
starry flounder
Pacific staghorn sculpin
snake prickleback
CN sole

northern sculpin
longnose skate
sablefiah
red brotula

northern ronquil
Pacific sanddab

slim sculpin

11.90 3.70

33.33 20.37
21, 00 50. 00

11.26 3,70

15.37 12.98

21.59 13.19
1 0.23 4.86
13.64 29.17

32.95 5. 56
4.55 15.97

1.14
1.4't

2.82 1.20 2,16
4.23

7. 64
2.25 4.35 4.55

0.65 1.85 1.141.20

2.82
'l.20

1.41
2.82 'l .20

1.30 5.56

1.52

1.85

1.12 1.45 2.27

13.1 9
3.41 3.47

3,41 4.86

2.82

2.40

1.41

1.20 1.14
1.45

1.41

Species composition and relative abundance for the otter trawl of the most common
fish species  less than or equal to 1% of abundance CPUE value or occurring at
least 3 out of 4 seasons! by strata and season, Fish are listed in decreasing order
of abundance for all strata and seasons combined.
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Table 3. cont'd

100 MS eclee 60 M
W86 SP SU AU

33.10 32,04

2,87 3.87
19.72

2.17 3.17
2.87 7.04

46. 74 46. 69
9.78 22.10
8.15 16.23

1.09 1.10
11. 98 8. 01

1.08

5.08
3.39

2.15 11,88

20.43 3.39

2.77 0,70
0,79 0.3$

7. 61 5.99
1.98 14.79

3.51 2.72 1.10

5. 98
3. 80 0.83
9.24 0. 55

1.55
1.690.68

5.083.51 0.78

0.88

2.15 1.69

3.39

3.39

English sole
ratfish

slender sole

Dover sole

Pacific hake

speckled sanddab
rock sole

shiner perch
Pacific cod

P acidic tomcod
quillback rockfish
spiny dogfish
flathead sole

blackbelly eelpout
pile perch
rex sole

blacktip poacher
pallkf eelpout
blackfin poacher
blackfin eelpout
sand sole

Pacific herring
soft scuipin
plainfin midshipman
starry flounder
Pacific staghorn sculpin
snake prfckleback
C-0 sole

northern sculpin
longnose skate
sablefish

red brotula

northern ronquil
PacNc sanddab

slim sculpin

W86 SP SU AU W87

29.82 48.06 34.41 15 25 29.23

34.21 27,91 26,88 16.95 26,15
2.63 13.18 3.23 6.78 13.85

11 40 3 10 4 30 15 25 0 77
13'l 8 233 538 678 2769

5. B3
0.99 4.58 0.54



Table 3. coni'd

40 MS eciee 20 HI
WBS SP SU AU

33.33 37. 938.82

8.82 3.45

49. 72
8. 94 23. 72
1,12 4.1 9

3,35

0.58

0.56
3.72

1.68 1,86

3.28

2.12 1.72

14.71

27,33

2.58

1.28
3.702. 79

1.28 1.12
3,70 1.72

3.70

3.8 'l

2.94

2.5B

1.40

1.40

1.28

English sale
ratfish

slender sale

Dover sole
Pacific hake

speckled sanddab
rock sole

shiner perch
Pacific cod

Pacific tomcod
quillback rockfish
spiny dogfish
flathead sole

blackbelly eelpout
pll ~ perch
rex sole

blacktip poacher
pallid eelpout
blackfin poacher
blackfin eelpout
sand sole

Pacific herring
soft sculpin
plainfin midshipman
starry flounder
Pacific staghorn sculpin
snake prickleback
C-0 sole

northern sculpin
tongnose skate
sablefish

red brotula

northern ronquil
Pacific sanddab

slim sculpln

- WBB SP SU AU

46.06 30.77 20.67 45.12

1. 68 5.58

15.38 1.12

5.72 7.69 2.33
7.10 24.36 6,15 6.98

6.41

38.24 63.64 22.22 6.90
23.53 27.27 7.41 10.34

25.93 37.93



Table 4.

RAOCAO 135 M
W8 6 SP Su AuW88 SP SU AU W87

21.01 43.15 16.67

10.58 34.15 9.52 12.77

6. 9S 8. 75 21.43

52. 61

11.17 39,14 18.75 16,67 45.05

38.83 45. 68 37.50 18.87 9.91

11.17 2.15 12.50 5.56
6.25

5.50 16.67

5.50 5,58 20.12
4,37 8.25 11.11 9,91

6.25

slender sole

ratfish

Dover sole

blackbelly eeipout
English sole
plainfin midshipman
blackfIn poacher
quillback rockfish
shiner perch
slirrf sculpin
speckled sanddab
rock sole
Pacific hake

Pacific staghorn soulpin
rex sole

blackfin eeipout
bluebarred prlckleback
roughback sculpin
blacktip poacher
pygmy poacher
spinyhead sculpin
Northern ronquil
snake prickleback
Pacific tomcod

longnose skate
pile perch
flathead sole

sand sole

tubesnout

snailffsh sp.
CN sole

red brotula

sturgeon poacher
spiny dogfish
saddleback gunnel
soft sculpln
longfln smelt
buffalo sculpin
walleye pollock
arrowtooth fl.

Pacific cod

6. 38

8 75 16 67 6 38
4. 78 21.26

4.26

9,52

4,28

4.2611.11 1.7411.17
4.37

2.25 4,78
9. 52 1 2. 77

5.56
6.95 2.25

5.58 5.11
5.11 2.25 4.76

2.13

2.25 2.36 2.134.37

5.1 1

5.56

2.13

2,13

2.13

Species composition and relative abundance for the beam trawl of the most common
fish species  less than or equal to 1'4 of abundance CPUE value or occurring at
least 3 out of 4 seasons! by strata and season. Fish are listed in decreasing order
of abundance for ail strata ar.d seasons combined.
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Table 4. cont'd.

100 M 80 M
W86 SP SU AU

28.14 37.64

32.08 27.27
2. 51 2. 55

1,25

5.27
1.25

1 0.22 1,27

3.82

28.18 10.83

19.09 15.33
6.04 14.57

6.es 10.86

6.04 2. 89
5.75 3.17

24.33 39. 88

32. 58 20. 83
4.92

2.36

4.17 1.77

16.04

0,29
3,93 8.19

3. 64

7. 14

0. 00

2. 36
26. 97

5.20 1.27

1.12
2.1 7 1.772.55

2.42 1.25 1.20

1.82
2.25

1.05

0.588.96

1.25 1.27

9.09

1.12 1.20 'l.77

2. 92

0.29
0. 91

1,270.72 2.42

0.72
2. 42

1.27

1.12
0.29

slender sole
ratfish

Oaver sole

blackbelly eelpaut
English sole
plainfin midshipman
blackfin poacher
quillback rockfish
shiner perch
slim sculpin
speckkid sanddab
rock sale

Pacific hake

Pacific staghom sculpin
rex sole

blackfin eelpout
bluebarred prickleback
roughback sculpin
blacktip poacher
pygmy poacher
spinyhead sculpin
Northern ronquii
snake prickleback
Pacific tomcod

langnose skate
pile perch
flathead sole
sand sole

tube snout

snailfish sp.
C-0 sole

red bratula

sturgeon poacher
spiny. dogfish
saddleback gunnel
soft sculpin
longfin smelt
buffalo sculpin
walleye pollock
arrowtoath fl.

Pacific cod

W6$ SP SU AU W87

4.49 24.64 23.87
33.71 39,13 44.11
13.48 18,84 11.46
'l.12 7.25

2.25 2.1 7

3.37 0,72
1. 45 6. 95

5. 62 0.72 1.25 3.82

1.12 0.72 4.83 1.25 1,27
0.72 2.42 3.76

1.25

0. 62 1. 05 3.50

0.62 7.14

3.05 2.38 2.83

o. 62 3.97 8.33
2. 63
7. 40
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40 M 20 M

W86 SP

5.89 3,29

SU AU W86 SP SU au

13.85 30.55

2.12 1,80
4.24 6.58

42. 55 1 4. 38
1.08 5.41
3.72 10.77

14. 67 11.29 3.58

16.10 8.92
11,75 12.50

3,93 2.96

2.72 4.93

7.46 4.93

20. 80 35. 52

2.58

7.13 7. 79

1.21

2.72 2.06

27. 26 8.21

3.73 3.89
6.48 12.32
1.72 'l .44

4,75 6.04
5. 96 24. 98

20. 25 7. 79

11.29 11.92

5.38
8.28 12.50

8.37 7.80

2. 96 1.759.75 10.28
6,37 1.80 2. 82

1.80
1.80

1.08 4.19

1.60
6. 04

5. 38 'l . 75
3.60
0. 00

3.56

1.73 1.21
1.73

1,58

1.17

4.17 1.75

8.33

1.21 5.19
2.12

1.08 1.21

1.79
1.75

slender sole

ratfish
Oover sol ~
blackbelly eelpout
f nglish sole
plaingn midshipman
blackfin poacher
quillback rockfish
shiner perch
slim scuipin
speckled sanddab
rock sol ~
Pacific hake

Pacific staghorn scuipin
rex soie

bfackfln eelpout
bluebarred prickleback
roughback scuipin
blacktip poacher
pygmy poacher
spinyhead sculpin
Northern ronquil
snake prickleback
Pacific tomcod

longnose skate
pile parch
flathead sole

sand sole

tubesnout

snailfish sp.
C-0 sole

red brotula

s'lurgeoh poacher
spiny dogfish
saddleback gunnel
soft sculpin
longfln smelt
buffalo scufpin ��
walleye pollock
arrowtooth fl.

P scil cod

1 7. 25 3. 44 7. 85 22. 63

372 239 1371 779

13. 91

4.28 1.73 10.13

3.44 1.73 2.96
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Table 5. Species clusters of otter trawl-caught fish, all strata combined by season.
A ~ adult, J ~ juvenile.
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Table 5. cont'd.
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Percent Incidence and sample size lin parentheses! of Ihe bloodworm  Philornetra sp.! infecson in llatssh
shown by spaciee, straarln end season in Port Gardner. W ~ Winter, SP Spring, SU summer, AU ~ Autumn.

Table 6.

ftADCADFlatfish 8 eclee
50M

AU W ~ 78P
SP SU AU

arrowtooth flounder
C-0 sole
Dover sole
English sole
flathead sole
Pac�c sanddab
rex sofa
rock sole
sand sole
slender sole
specked sandchA
starry flounder

Q�2!
0 8!
Q�!

0  I!
7,7 f 3!
0�3!

0�!
6.4�72!
0�!

0�! 0�! e.e�5! 0�9!
0�! o�!

0�1!
0,5�89! 2 97!
0�!

0�!
0�! O�!

O�1! 0�2! Q 9! O�2! 0�1! 0�0! 0�33!

135 M 40M
8P 8U

8U AU

0�! 0�!
srrowtooth flounder
C-CI sole
Dover sole
English sole
flathead sole
Padlfc sanddab
rex sole
rock sole
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Table 7. Measurements of temperature, salinity, dissolved oxygen and water clarity
by stratum and season at Port Gardner. W Winter, SP Spring,
SU Summer, AU Autumn.

SITE SURFACE

TEINP KRATUR E

SP SU AU W
1 0.0 15.2 15.0 8.0

10.3 13.6 14.4 7.8

10.5 8.0

105 119 140 75
107 105 140 75
1 0.8 1 8.1 1 5.0

11.0 12.0

11.5 13.0
11.5 13.0

SALINITY o/oo

1 8.53 23.58
29.68 22.98 24.29 28.23
29.62

29.82 16.79 22.34 28.73
18.59 29.82

19.58 28.32

29.67
26.42 29.98
29.42 29.81

29.09 29.73
23.12 29.49

29.1 2

29. 81 30. 81
29.79 30.56

30.58

29.77 30.33

29.58 30.07

DISSOLVED OXYGEN

12.30 8.64 9.25 9.38
12.85 9.44 9.49 9.18

8,69 8,92
10.54 8.94

8.13

10.40 28.25

8.12 . 6.41

7.74 7.38

9.24 1 1. 52

1 0.93

10.58 10.72 7,14
7.40

8.07

'I 2.40

14.20 7.17

8.08 10.58

8,19
8.72

8.25

PENETRATION  m!
SU AU
4.5 4.0

4.0

3,0 5.0
3.0 5.0
3.0 5.5

RADCAD

135M

100M

80M

40M
20M

RADCAO

135M
100M

80M
40M

20M

RADCAO

135M
1 00 IIJI

80M
40M

20M

RADCAD

135 M
100M
80M
40M
20 IN

W

6.5

6.0

7.3

7.0

6.5

SURFACE
W

5.5

6.5

3.3

3.$

3,8

LIGHT
SP
4.3

5.4

3.0

3.0
3.2
3.2

BOTTOM
'C

SP SU AU
9.0 11.0 13.0

9.2 11.8 12.0
9.5

9.5
9,0
9.5
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Figure 1. Map of western Washington showing the location of Port Gardner.
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I a~~r~e e~t»

Figure 3. Diagrams of the otter trawl  top! and beam trawl  bottom! used in this study.
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Figure 4. Catch-per-unit-effort abundance [C/E �!] and catch-per-unit-effort biomass [GE  kg!]
of otter trawl caught bottomfish by stratum and seama  A-D!.
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BEAM TRAWL
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Figure 5. Catch-pgg-unitgffoet abundance [QE  8! J and catch-per-unite6ott biomass [GE  kg! j
of bean triwl caught bottomfish by stratum and season  A-D!.
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Figure 6. Species diversity  K! of otter trawl catches by stratLun and season  A-D!,
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Figure 7. Species diversity  R! of beam trawl catches by stratttm and season  A-D!.
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Figure 8. Species richness of otter trawl and beam trawl caught fish for aH seasons combined by
stnLtuaL
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Figure 9. Species richness of combined otter trawl and beam trawl caught fish by season mj
stratum  A-F!.
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Figure 10. Catch-per-unit-effort abundance of Pacific hake by sanctum and season  A-D!.
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PACIFIC HAKE - ALL STRATA COMBINED
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Figure 11. Pacific hake length-fiequency plots for all strata combiaed by season  A-E!. N HK:
%bc scale of the vertical axis changes between seLIens. Average lengths  mm! at age
are as follows: 6S, 167, 272, 315, 344 ami 364+ for ages 1 through 5+, respectively.
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Figure 12. Pacific hake length-.&equency plots for RADGG stratum by season  A-C!. NKE:
The scale of the vertical axis changes between seasons.  See Fig. 12 for lengths at
age.!
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Figure 14. Pacific hake length-frequency plots for the 1OOrn stratum by sam3n  A-E!. NOTE:
'Ihe scale of the vertical axis changes between means.  See Fig. 12 for lengths at
age.!
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PACIFIC HAKE - 80 m
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Fipple 15. pacific hake length-Srequency plots fee the &Om stmtum by season  A-D!. NOTE:
The scale pf the vertical axis changes between seasons.  See Rg. 12 for lengths at
age.!
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Figure 16, Catch-per-unit-effmt abundance of English sole by stratum and season  A-D!.
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ENGLISH SOLE - ALL STRATA COMBINED
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Figure 17. Enghsh sole length-frequency plots of males, females and juveniles for all strata
cotnbined by season  A-E!. Average lengths  tnrn! at age are as follows: males � 147,
196, 225. 243, 2S8, 272 and 284+ for ages l through 7+, respectively; females-
l47, 209, 248, 280, 306, 327 and 346+ for age 1 through 7+, respectively. NOTE:
The scale of the vertical axis changes between seasons.
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Figum 18. English sole length-frequency plots of males and fcnmlcs for the RAKAD stratum by
seaso~  A-E!.
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Figure 22. English sole length-Srcquency plots of males, females and juveniles for thc 40m
stratum by season  A-D!.  See Fig. 18 for lengths at age.! NOTE: The scale of the
vertical axis changes between seasons.
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SLENDER SOLE
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Figure 23. Catch-per-unit-effort abundance of slender sole by stratum and season  A-D!.
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SLENDER SOLE - ALL STRATA COMB1NED
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Figure 24. Slender sole length &equency plots of males, fetnales and juveniles for all strata
combined by season  A-E!. NOTE: The scale of the vertical axis changes between
seasons.
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Figure 26. Catch-per-unit-effort abundance of Dover sole by stratum and season  A-D!.



63

DOVER SOLE - A LL STRATA COM 8 IN ED

10

10

10

10

385 44514585 205 265 325

LENGTH  mm!

Figm g7. Dover sole length-Sequency plots for all s~s~L combined by season  A-E!.
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Fipre 28. Catch-per-unitcffort abundance of ratfish by stratum and season  A-D!.
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Figure 30. Rat&A length-frequency plots for KKNQZ! by season  A-B!. NOTE: The scale of
the vertical axis changes between seasons.
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RATFISH - 80 m

Figure 33. Rathsh length-hquency plots for 80m stratum by mx  A-D!. NQK: De scale pf
the vertical axis changes between seasons.
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Figure 34, Dendrogram of Bray-Curtis distance measure between stations by season.



APPENDIX TAABLES



72

o
a

000
IS o
4

CIC e
4
ol 4 4

I
a+

a g ill
Z

o

~J

h.i

OI OlnCO Ca
C4Claearryar

0 0 0 0d92 0
l db+

lo a 4

4 40 - 'O W
0 cu 0 0

Ol

g~aa

aaaeaaaO
Ci a r'0

ooa a
occol~

aaa illOI Ol ~ r
Io r

lo4aa
4 r~ ac
4 ~ 4 OC

ra~a
rola

0 0

ci ~ r ni cl0 CIcl 0

0000
0OO
~04w a

0 00
Cl QCC Clayr Icl oi cc
cv wol

0 4 0 0 CI
Io R cC ~ 4

a CII

aaa 0
0 0 cu 0 4oi r 0

ooaII r OOI~el a4

I raCCO



73

r'ide~ CS 4
NlcI CI  p 0
IS NO 0CII N

C!
d illO
Q

IS

IS

a 4 Is aCll O
»I Cl tO Ul

0 ra0 OCC

DONCI 0

a Ih

»I
Vl
IS

dodo
a dao

o
CV I»
ardriCV

0
000
0 di o 0 N

»

0
h 0

rc» 0 0 C»

a Vl
IS
»»

O O Vl
rl V» I» lCI
0Cl C» ~

N CI

C» I
0

0 IS
0

0 0 0 0aaaa
c» 0
A N I» C»»

4000lll CS ill0 C» ~
Cl

a

4 lS

aaerC» N

~ » I
»I
IS

l

ooooeeaa
DAO'cv 4

000

CS»»
» N~

~ I

a ~ »
IS

0004cl r c»
0044
ra+aI» c»aa4 ~ 0»»

C»
ISarar

a»»aa ~ 0»

i g
il
I

IA
IS
a

ooo
~a» 0
~or

a~» 0

ODD DO

0 a 0oo

3

I
IC

a

5
I
RI
Vl

0 4 0d»l odahldd
via odd~arl'alIIi 'di .id d

0» l» N B a 0el CV

ill CI
0~DC»ODD»IO0 I» sh g 0 0 N 0

c»rOIS»lol DONeOar r ic ONCV

000 0 00OoOdoodoeao
.00»»'Saraoaaa

anl e~e Oa ad

+ 0 4 4 4 0 0 0 0 0 0 0 d 0N I, cu N e O 0 rl S»» e e 0 4
Cl C» y ~ 0 ~ e 0 0 0 0 D 0 D

IS IS O»» a 4 e 4 4 w 4 w 0 M»c»ol» I» c»I»cvoJNcvNO»4
0 i cc ~ 0 0 o 0 0 0 0 0 0 0

g 0 o 0 a o 0 a 0 a 0 0 a a. 0 0 0 0 0 0 0 0 0 0 0 0
+ + 4 I» CII I» C» r r ~ ~ W 0»r I»

O 0 O r 0 0 a 0 a a a a O 0

ooa ooooaoaaoa

»»
0 00 6 0 0 VI 0 0 0 0 0 0

ai Oraevoidioao

404 0 0laeaalda oaoa
Nreer N~ c»

N »C ~ 0 0 ~ 0 ~

g~o~a~aaaa

ON r C»C»ac»OOOO



74

e
0 O

cc
cc
Ill

ovooooaaoa.O oooo oo
Q 4 4 Z ~s Ci o O O O O o

e

oo rO

OOOOo ao O O
oi
0
4

O O 0 cli 0e hl 4
cl 920 Vl r 4

oooo oo0ooo oooo
oooaooo

o4o<eocI
4SSrr

4
a

O 0
0 4'4 cu

s

oa
. r
CIi0

cv

ooooooooooooaaao
oooaaaoo 4

vl s
vl sV CIICC r C1 4

O r O
o h o
oooo o o ci

o o o o a a e a o o a o o o a 0
o e o e e e e o o o o o o o o
Oi r roe 4 0 OOOOOOOO Ih

oaaa
4 ace4 4

0
ggoooo
aooeoo

ooooa a a a
aves OSo

s Oc
oooaoooaoaao
~ rrraa

o o4c o a I ~4 Sea OOOOOeaaa Oa

cc r r o o o o o o o o a a o a 4

I4
.voev

4 4 ace ~ v o oooo ooooOaarrsr Ul
I

osa
oaoao 44

IR r Ih

I! vcc 4c r r r r r o a a o a a a a+a o

Ij
Ij

4SI ~44
= so s 5
esaov cII e

ooaoO CII O O
a aov4 ee K
> 0 cc s

oaoo
a

CC O IA r

evooooaaaoevoaaoaao
saOaaaaoa

a

0 4
s
cc
cc



75

Nael

h CV
IA IA 4cv ec

4%44ahaN4CV
N el' or>elcn ' eI ' ' ~ 4h 4 N 4 4 el r' 4 4 O

aeIOelrrlrleII Ohlor N T OI

el elO el 4 r
ci ei 4 0
el co n 4

0 4 ec 4O cn el 4
el ei a Vi
Clara4 cn 4 4
OI4 r el Cc

eloelcyl ehaeaeelaeeleel ho
~ roelreln

Olelraalncie Oh'ci ~ 'In
elea Telarrr'erelrr

Vl ei III 4 el Ie el T 0 0 0 4 0 in 4 el
ar Tao r T Noaaao +aea
aeloeacn T+Tp eiTNei~arlhNrarel el N ra

4

aaeiel
4 0 T CnCV
cn 4 a cnIn

0
gy h T ei el 0 el el 0 el 0 cn cn a 4 0 0 erehln«OIOInele «e errcncncne

Ol Ci r 1 r r r r 4 r r 0 4 0 4

r 0 4 ce4 aoa
0 el 0 Neerr

h,hae hhelheheh
0 co el 4 0 0 el 0 0 0 0 0 0 0 el ce ec el
0 0 I ' Vi ei ei ei ei Oi r r Ci O 0 a 0 0 0 a

4 h 0 el h
oaoeia

h aacn
cn T el ec

N
aacvor ro 0 0 ei el OI ol ee r

el el a
elo elel Ol r 0

OI
ear e ae cn 0 0 4

0 elcn elrel eioeeoa hOIIONrf eleel rel r r~ c IA

~ O cn cn 4
hceNIOTerae cn

T h T cn ec
rr OINT Ocn cnelrel elrOeCOOr ec

oaarerealne a 0 N
o 0 r 0 0 Ci 0 In I 4 0 0 0 f' 4 0 4 N

eI 0 el T cV N r el a a aN

4 In
ICI elN r

ec

0 OI el el 0 OI el r el r 0 0 OI 0 r 0 0.0 0OI r

ace a a ao cn 0
0 Teeeeihae T ereeeaeeee
NNreNOI

ggeeo~ 0 Tr
0 g 0 0 eeN ln el ec

aaaaa NNhref f Aeaateae ~ eea

04 0
reh

0 I co
cclr 0

PI
aolecao el

aaacnalnace»A .. ~ . ' 4IIl ' 4 0 r 4 NehcnaaecOI



76

IS
el

r r
4

DI 4
~ A

0 CV
ra4 0

0 Cl CIor s
4 w

4

4 Ci hi
4

tNO 0
4O0 el

el N IIIIli . IS
NNr
Ci N el

elaa tel ICIOIOCCO+gr+r ci
eieia+iCSOC

' Ie
0 0 0<0

040
eC 4 0rI 0~ i r

el 0 0el O 0
ei a 0

r

r 0
4 0
ID DIel clIS h

Oo~0 4
Ih

ID ei
IS . IS

Al

ec&el Oe CIO~ caaaaao Isa4 .. 0eia iaaaaao4 N N

CIaa0
ui 0
XN

0 00 0
eloa
r ei 4

Cl
0

0 00 0
0 IDel VI0 eiN OI

000000000oao ooooo
ei cl cl el ui ri CD «i eioelecr OAID el r rrh IS

0040000000ooarooooa
00 +Ooecelotccar roar ael

4
ID
4

h cia rigor r rarCINDlaaaaaaaaaaOhIO ael r
, vl... N r OI 0 Di 4 ID 4 r t 0 ID Di rl DI 4 DI DI4 ' ec a i eir'CD aal' r'I OCOIOIelelraaoaaaa

~ 3 o 4 a N a a ei a s a 0 o 0 N ~ ei el el ei ec ce. 0 4 O IS 0 0 ec a el 0 O O 0 IS 4 cc el 4 el el e
r 4 4 4 4 4 4 t t ol ec ol ol r 0 0 0 0 0 0 0 0

aciIS el
r 04CiNh tel

4
00 4
00

a

oooooooo
r 0

CC r r aOI Ol ~

ooooooooaooooaao
NISO aroaIDID eC CC ec OC Ol r r

Og 0 00000000000000
aaaeiOIA r

00000 0
eihl ~

Ia
I

O ID IArlaoa 04 040 ID ID 4oar rooo'r04 raa+0000 00rrel4 rr ei 4

O OO
taNa

cv N

li olelceeCOO aaoIIDraoraaoar Oarcraao t
4

0
t a N el

0 0 ID 4 Ill ei
r r eiaaO040040OC aa r OOOO OO4 IDel rhi ID

ara aar I NOOOCVrrororaael el
~ C

a ID40r 0 04 ID ra 0 Oi0 a a a a N ei 4 Ol 0 0 4 a a 4 ~ 4 0 0 0 el 0OC NN N r Vl
~ooaOO
OIDra

Cf el OOOO roaaOISOOOr rr OOOrON
ce

ID rr

I

0

I

I

II
lj

0 0 IDOl a a ID
44 ec

r
oa~t

0 CS

cj CC~ a
4

4
a
o a
ei 4
ec 4

cc



77

N
4
N 'S

Ih

IS
ee
ONE CCIS

Ill
oar
ISerr

lr
rl
4 o 4
Pa CC~ e

0n~aalle
0 6l

4 cl ~ 'S 0Al

aoocla0 cc 0 e 0
weaao
CV 4 IS N 4

gl Cl Cl
4 r cv
N

4
0 0 N
0 0 CCO O

N

0 eNa0
oer>

clrceeeoeeee 4IS IS 0 IA P 0 IS IS Ih IA 4
p oi oi o p p o 0 0 o

cCOSNOCl 0 IS IS 0
CC CC P P

a a 0oo00000
h CS Vl IA 4

N 0 4'N'ea r
~ C

ooo 0
4 4 Pe ~CC CS'I e

r

Cj r rl r p 4

li'I 3! I

I !!!I!~4H

Ig
i

lj

4ao4 0

P 4 4 Sl 0

ON04
geo~aNC

NO

ahclcCcc cr0 4 cc cc cc
pooao

4oooaooooae
ciNppp r~ 0

0OPPP

0 IS
~ %4000 4
OC N

poooo r

40 0
V ~ O ON

4CV ~ 0 0 P



78

CI

4 CC. IS
~4ClS IC

CO

04
IO 4 I~
Vi 0'+

4

4
0 0
0~ ~+0

a

are CC0 CI ICI fa
~ 00 I

00 CC 4 00CC4
~OOCSN

II

CII W ~ ~

4

a
ooa

~ IC

aoa

CC g

oa
a~a 0

N~ ~ ~ N~ COO ~

cv o 0 4

aI

C-
0

ja

C!

5f

jr

400NsN e 'S CC CC
004<4~CV IS

0CCC ~g
.ccaaa
CC CO IO

~ i CC 0 0N ICC 4 CV

ICI 0 0 0 aezc rv
Aha ~ N

N CC 4 cC 0ICI IO h ICI 0
N+CCt 0

Nh Clha
00040

aaasa
4NN4A

0 ce 0 e ~

IS 0 0 IS
400~44

0 0 IS 0 00 0 K 0 0 IS
0 N + cc ~ CS

ICC IO CI OC e



79

ttI
lO III CC 0 Vl
4 4 cc o 0 4 4 ~
4 4 4 III
+OCCeee CII

4

O lm
Icl

4 CII

0

K
O III

CC

~ 5

IS
Cv

Ot AI . ICI Itl
m IS ~ SlCO Cl I4 SlI

Itl ICI 4
A i IL cl 4 le Cv C' el0 0

4 Vhc tV S

CL'
4I cs ~ Oo ooooIII W IS 0 III III ICI III I

C%r Or OOOOCC

4

ee g
gg

hoon

IN g

ooe
S ~r4 oooh 40 4 4

~ C

OCN ~ Oar ra r IA

04444
O~ ~ sICCOOOOta sc ~ cc 4

Sl CvaOOO

Itl IS ICI 0Nh h ICI
ocIct 0

SIht ~

0 0o~e
~ex 0

4 so

IS
4 a 0 scSI AI

0 O IS ICIIII ICI C4 CV
o ci o ci o cc

AI Sl ~ '

CC
o 0 a cv a ~

4aoa-0

0 cII 0 0 0 pI
~ '

0 ~0004



IO .doe
4 0 p' 0 4r ICI4% «

««a»

Cl » 4 4r
bl Al 0 4

0 oe 0oooe

ooooOOOO

N cv 4

oo oe
or«r444»rol «4

IO 4 0 4 0
~ r»csea0'. O»4

I

C

roar
O»r«

3.33 3I j3jg j!kljlfCR

I

II
4

0 0 OO0
,+U9200«joe

40oao.ooa
CV Cl ICi 0
0oecv

cv»r r4 CC r

0 0 ICCIh 0 0 Cl

oooo oe 4o»Nreoaao
.oah .~ode

CII 0 0 +0

4
oeae 00 eu!IIIddag Ree ~
I ' «.' ICi di lcl ci 0 0»
0 r ev 0 ICi g 0 0 a 0e»r rn a

4
0000000 4dooodooooda
e~uioo 'ciuiooo
I OICI««rodeo«Ar» «0 0

4
o e orohrrp hh 00
OO ' 'OCi Oooe

4
oPnooRSSae»
Al r ~ «0 0 0 0 0 r

a
eeooooooo4
4000444400
r »5I»«««40»

4 0
Cv '4 4««00000004r OC r

oc»oooo aoae

a
» «»OC«rree»

I



4«r

gr a
a .Zz«rPrvrra dlg «4 P hl Qal Q Ccl hl Cs sl Qaal Pa CV

h
0

E
IS

af aaal l l 0 I Cs 4a«QQQCNCS44Oala cSQ
0 ulaoa .ppa Q 4
aoc asora«4r QarcSh4 cs 4

iR
CII

0««~aQ a aor«ara««- ala
P4QPccl4«P rhl P

ac

4@i«
o

4

h
cs
c5

4 g «P 4 ~ P 4 a al 4 4 4 4 4 0 0 0a0 .«4««as«««««vl««««
4 ~ 'hi«I «'o«pociciooooac

aasash Oa «a csalcscs44 h
4 cs aloes«4&asalal alas
««raics oooooaor

cs g g h
0 a

«al p 4«hl«PPPPP4
«

~ P hl 0
4«r«

«0 «0 o 0 4
4 4 0 4 4 0 P 0 0 al 0 hla ««0 r «

P

00«Q44«4
0 r r al

«QP
cs cs «4 r«CS OPQO Par

O«~««a~csea««a ooer4 aa hl r P ell al h
oooo««44
«0 «al4 ~

00«04 r adore«p pa peep 4

o o
OO I OOO OoPOO 4

4
««000

«or «

0 0 4 4 0 0 0 P 0 4 P 0 0 r4«Or

S

Mg

Qaas
0 al

a ui
«4 CV

'lOal Q ~
4 hl Pcs
av r



l
CL'

04~0leegool chic,o > he
CII 0 Pl ' ' Ih CIII ee Cuotorr4 l

0 CIC
0
4 t
r 0

O~~oo~ao~ee
eoeeoOchOOeot'

oeeeviilcihi 01t t% e e r e

CI
OOOOOOOOOO 4Ooooooooooo
e OOcIOr OOerec hlr'4

hC

~ II hl 0 4 4 Ih 4 Ih lg 4 hl yy4Cho4lorlhreIh
4 t hl hi hl r 0 r 0 0 0 4

oa
e t

0 04 & 0 lh
e e t hl

8I

Oooo000o
~ 0 ol 4

oo
>moo 4

r r04 ee Or hCOO

O e
OOOO4 ~ II

e coo

e Ih Ih 4
t e hc 0 ch 0 0 0 0 0 0 hc 0 4~ t ~

r N r 0 III 0 0 0 0 0 0 r 0hl

I

Cj

0 CI
0 4
IhCIC CI

0 00 0
e 0
Ih CC

4OCI h 6'hNCIIAClO
0 Ih 4 Ch 92h 4 CI 0 A
hi r' r' 0 0 0 0 0 0 4

0 0 00000004000000000
0 e e hl hl hl ~ r r ' ~

OOO ehl 0 t 0 hl r 0 0 r ~r CC hl

4 0 0 r 4 0 CCC 0 0 4e

CI0 0 0 hl r 0 r 0 0



83

EO Vl 4 N
a a a a
aNNr

a
~ a

40~ I
ni 4

4gl 4Nonavl 0
r ra

N AR
IN I% t%
OOO 4

R O
4 0

0OOOaaa0 00 0

Io

-I

IheOO

hloa 4

~ a
0 0 NICI

AO Orr 4

araoo r

N ~

IT oaa0 r

I

0
Z

5
I

II
kj

CIa a~a
0 Io~ cibl r 0

a
OgO0

aero~ 0



84

%%%~ %%% e
re ra
%%% %CI a +N

N a.rea
vi e

eCCea

a aaaao
4eao

~ 0 4%4N
4

I% %%
l%eerNC%%c 0 4 4CC

CI 44 0 eNrCC
«a
eeoceel CC%ll

4

l

«eeeCca%II Ci»
aoOON a

+I reor,oo

CIC% tiae 4

oooo a

aa >0
o

CCoea

~ 0
a a cc

N
ea «« ~

I 4
a

NcCOoN

%%C ' ~
oeooa

a N

4«44 Cll

0
eeocooooa 4 aCll

N a N

4
4 040 Noe

N

44 «4

4 '0 CC

Cv 4eooe«
eeoccc > - 4
eg«

I0 «NNCiaa N

a g

I g!
4

I!
If .

ji
%j

II
Cf

'8 p

Ij
II
gi
 I

!~q3 I <C
I I.jl.j!j"

P~iif»



85

CI0ct R vl 0
tl tce 4C40R4 rl 4

4444r4 4 4
ORR4444444 r cv

R

8
I

r 4 0-.Or 0
I 44Cirt,'Ccl

R 4R
0 r'

hl
Oo i
oarIS

O 0 00 00 4 4 Vl 0
r Ct

r 4roooo
~ r IS 4 4

lohloRO

4
roR4 R r 00IS

4 R Al 0 0

4 4
Ir 0 0 R 0

CV

cv r O r O

jI

tc4RRROCCOR
Cll

Rt RRRRroRO
4 R ~ ~ 0

0000000000
4 0R r

R R 04 orR

ea a
eeroaae

4*ore

docso0 r '00 o 'N 0rrar>

0 IS a R R

~ I 0 0
eoaR ~

r 0

rarrr

I
40R R 4cr tl h40400OR Sl

CV~ R44CC 0

0
o 0 0 04000gaoeeee ~coo�.o''oools
PVeorr 44 404

CCCII ~ 4R r 0'44 R 4 cs 4 r r r r r 0 4
orooooooeoor

OOORRRP IIRO4444Am 0
OOOOOOOOOOor

oeoooooooooaeaoooooooaaa
rRRRRrr ~ rrea 4

IS 4
AOR40000000~

R

a -ooeeeae

00000000040~~

ooeaaoaaoro

lS
eio ~ oaaeoeea~
R R Ir

rOR-OOOOOOar

IS 0 O 4
00a 0 0 0 OI e 0 4 0 0 0 4

IS

reaor or ~ ooor

CS
R 0 4I Oaeo eaaaaa

0 0
IS

Roee oaaaacc

R
oeoraaea oea

ORae ooearoe ~ C





87

0 o

ooooo IPlcc o»

ccccol o~ cc o cl e
~ o cc 4 hcc o ccl r» o ccc cc w

a

4

onrooccooi»
oc oat

d I cc 4 4 g
o cll o ccc a

p ccrc pace ciao cc e a a ccc
e% ccc r r O o r

Cc h.

cocci»» o

occam»o
a cv

o
rh»»cc

eel . ccc
aa o ceca ea oae

e lo» a~ o
0 ha r

ooe»rccc 6 hl o ~

» o»oa a ccc i cc a +4 r

oar rr

o
» o

o o > a

>Occcoar» a

flff

Hflld!I

-o

a

aoa cl ~oc
»

a%4%cc» cv»ceo»A cc
o»oo»air» o o + ccc

o h 0ooo»occi o o»
a h h ccc o0» o cc

oo»»>as
ccc e» o

o»a oooooe»oo»o
ccrc occ'cooa



Clr~clcc»r»ISO' ~IS Icl 4
~, .0,0i44c0 ' ' 0
~r 4 0»4» r r i ci 4 ei 4cc

CI, 4 a CI0 I 0

0
4»I ~ I OII.CIII,Og0
IS ' ~ ~ g CC ~ ~ OCC
~ 0» 4 4 n 4 CC eicv ~

Oggggmo O0o00
044 it'Ci» 04 00

Ceto 4cl» ~' CI ~
cv r

00 Cla 4»»4 00 04OOS»»rate»»»
CCCC i 0»i «O0000

cl cc r ~Or
. CCCC

4 ~ 0 CI

CIA OC4»el»o»
IS Cl CV

0088300
Ol100CC~ ~ 0»

000000

000000

If

IS IS

CC 000~»ro

lj

4CI»
OCI40

00 N»

0»0 4 4 0 CII »

eoi

4044
4 ccCl 4 Icc o ~ 4CC hl

o8gm',
0 CC 4r clr

CC Cl 4 4

Oc I CI I clcltlcloa 4 4 4 4 cc cc cc CI
~000000000

0000000000OOO0000000
cini ciei eiii

IS CI
Ol 0000004c

IS I ~

0-ooooOOO

IS IS
i»oei~ ~ 000' 0 ' ~ »

4

0 0Cc~ ~0 0»

IS
IS r
r 000cc»0

IS

Ir
00<ccooo+ecC



89

CC 4
4 0

cc
a

Oace
4 '~4 c'

a ao
a a accc a CCAI

a cc ~

!]

0lj

!!

Ih 00
, Vl 4

4 4 IS

ear oa .Oea
~el a

OOOO'S 4 O 4
O~aa

0 ~ Oa4044
ci ~

aaoooaao

OOOOa ace
4 Cc' Si a

'S
4aoC%

4 4 sc a

~ CII
Cvre Sc 4

INPI ~0

0
0004
CS

%000

a 0 aa 4l
i 0 4

4

ag
eaa

CC 4

eeeeevl 4 vl 4 4 CS
a a 0 ci a

n a a cl aaaaaa 4
00000

4aoaoo 0eaoea
SC

00 0 0 4 ~

00000

~ a 0'0 0 cl
cva

eaeae~ c

0~000



90

o»ooe
4 8 4 Al Ih

Fl 0

«4
IS

~ 0

0 ~0ONO
O 4»NN

onr 4
ro»rNr I1»rr N

» 4 4
N»»p IS»IS«IS
IS N 4 CC « ~

4~4~0«4
N

~ 4
N

a
»ISO
«0 4 W 4 0 CC P rwr«

ISrl4 r

40-ee04 ~ 4 4
occ oo

ISIS ISIS 4««
Rat 00

a«s»CCN m

4 ISO IScc 0 ~ 4 0r ~ r

I92 4

aaaaoaa « «

»a »aIPII5 00840 r

ore~~

5

f jj ]!fji~l I! <i ! a

I !hfdflf', f~ I

»44»»N w
4 4~404«r IS

4»II O& IS4 4 0 a Cc«

0oo or 4 «oocV4«r

0 S«0

»rOO»orS aar+oa

~ 04~0

aaaaoeeoaol4444404»SI»w
Ooaor r 0 coop

44»IS'IS 4 CI.N«««
0 0 0 0 0 0 0' 0 0' 0 «

«Cl «««« «

00000540«oaSi 4 4
IS

000-0«~0~0

4 IS
aaarooOaea»

ooiioaa ~0 0 0

ISSl cc oooooooo»

444 4
40 Slroraaaaa404 «

~~-0«oooao



� 4 44a dI dlcl aa dc 4-'«
dc' adI FV

I cd
aa
dl

«d'
acd cd
4 44 4'Cl

a cd»cll dl«4

« III
4 dl

dl

4
4 CV cd

«4 dl4
«44IS
dl 4

»»
4 4 4«dl f

«ctl
rv

tV CCI

«Of lid adlr ~ raf««»dl ~
adi ' 'ld 'aaadd

44@I»
«dini

III' dcd 44 ~
aaoo4 4

dl III' dc» ~ Ildc dch44 4ld

«r«4%d ddl dd

4
44 r44 « ~4

~ d

»dco»rf O»I

~ do ~ aa

»
A 4 r ~ dl

»44 asooooaeoo

jj
4 dd
»ooaoo4

Ol

4444*r ~ 4di Oedd I 4 dd

~ soaaooo4 0 4 dl «4 4

0 4edc 4 Oae«'

»oo or dl

aagaoo
4

4 IS 4 4 4 o

Oaoo» dd
o«OOOO<ac

a«oo~ d h dd 4 4 r r 4 4

OOOdl

444

0 4 dlaa~~oof IV~

Ofsaa

oo oaaaardl

O «OOOeof

IS
Ia
~ cooooaao«

4



92

roo
0 plcc 0 el~ el

0 roar
Cl 0celael ~

Cl O O O0 0 I& 0
0 a e' d~ &0 ONrod

ggSS
oodaOIOcl

ooo0««
d rdci&
Nac&

a
Ie

rrN-ec I&
r ei cia

aoaagooaaaooaoe aooo «4
odd« Od«0000««00000
ei r r ei ei ci r a ci 0 0 o o ci 0CIC

oooa
~ 000

4aaN

440«~ oaarro

&le&or

> OOr

I&
el * I&I& 0 '& elooaaaoaccoaaaaood4 0 4

II
lI

II
c!

4 Ie «d0 hroar

40 eel

-0N 0 CC e el cc d 0 O'O 0 0
-odei ~ «O00000

Pgeir'e eoocioo>

o3 «0 0 d d 0 «d 0 0 0 0 0
Ol' - ~ eld~ Oec ~ h OOOOOO
4 &C el cl r r OOOO 0 4 0

0
800080000000
oci «ei&i0« ' .OOOOOIN
0 g r' 4 el g 0 Ci e O a O r

el el r r r 0 0 0 0 0 r0 Wrr tran h 0 oooo
0 ei ei a r r r r 0 0 0 0 O 0 a el

aaaaaaaaoooooooooooaoooeaoooooo
rreieieleieilir OOOOOO

I&
O 4 0
ad ' ~ 0 00 Ae 0 0oo e

el
N

NOOCCNNeaarOOO 040 4

elrel Oaelel Oa4e440



0 cc 4 n 4 r r cc eS»ace�««o V»» 4 0 5 dn«
Arn0«n«» I 4

IS

Rggna g
»0« OOOO
a»n«» 4I a«en ~ 444

n

IS
0«cl 0 Or«rIS«4 Ohg

4 r» On»44
Cl

04~40
n

5 «044 «0 4 00 4 IS ICI
I 4 44

» n

»»ci40

n Onzen+».«n
«»IS» el 4 ci

0 ~ 04 0000»»

I 44040
444 sir44»»0

0 04SC r r

4 OO 4 04
444 rAOaa«r

Rra«RCVCer«

aa ~ a

«

4404»n r

nnna«4n cV 0 0
4 CVcc ccn»«-

S~ g
o«oui
g t IS

nn4»»»n«
n n OO 40 n 4

4444»

R
S' ~ n»»»r«

~ I

r
««a»~ ~ r«444»
R 0 r Cc 0

»RR 444»

aa
aan, ~ RO
I Oon»ISO » ~r

R»r 4»»r»

IS
444a4

Cc

aa Or«a a



ae«ac' 4 0 4 cc
anaalll-n

4 «Cl
l-
K

4'4 c
cc 4 «4

I 5

4 4 ccl cl 40
4 4

cli0» 4 0

ccl P! cl 0 h 0 I «n 0 «I 5 n n n Cl n 4n 0 n a e o 4 e n 3 0 4 e 4 n n cl n n 4
Qnasnn«»»» aooooooo»

0 OO OOaaoaa
4 cl cllan»

440 O~ ~ eo«» n

4 h«ncaa OCVncceaCCCC - aao

«0 4 000 0
c aa

«» 04» 444«»0»«00000»»e

II
lj

nni «ea
n
0 ««0«ee«4«a

0 g ooo 0 3
4 4
4«« «

4 4» 04
CCee» n

«e«nen

«cca» onaoaoCl««CC
4 &«4«« ' ~ « 'cl '4--«-« ««-Cia

4

0
OCcn««OOOO«OOOO

eeooaa .ccoo44 4 ~ «n ~ ci4»gaa» I » ~ ene
«

gaggaoeaoo oooa, o,, 0 0 4 0 o oa o4 o o4 oon ' 4 ci 4 4 4'
44 ~ 4«nn«cCnga «aa4 cv

cc e a n 0 0 4 4 4 a cl 4 4 4 4~ C
4 0 ill CC 0 0»»» 4 CC CC 4 4 ~
«4 4»»--» «cioa eo»

0
aaaaaaoaooooaoo
00000000000000ili
aaaacici«CciCi

CC

oo» 4 44
noe«ci40«na 004Ol CC CC

«-4 eo 4-«na nooooooao»

CC «» O - CV O O 0 O O O O 0 4

Oon» a
nan ep Oano 0000 «ao



95

0
4 4cc r

r

ore oo04 -0
cll cli 0 r4 0 r AI

0 0
roee
4
4 'cI

0 I'0cco ~ 004
0 rre

cc 4 gg! 0.0,0
eccee4 N

a
g 4!8�4 . 00

0 0 0 cc
cv

8 4 44.000
4 I

Ol
4

<X~OS
0 0

4444400.00 4
r4404

ccooo Ic eccecc ~ c
~ c O 4 e 8 4 CC CC n 4

rrroooaa4

I aoaaaa a
000400~ cr'rr' ' 4

0

Ogaa
ccOIR cc

40
r roar 4 ~ 4

0 4I 444

lj 4 4 cc

* 4
44r ~

4

Oar 4

~ e

r40 4

!I
!!

4 cco cvcco

oar4 4 4 4 44 0

cceooooa

oeao e4
4 4 4 8 cc 4 4'rr Oc

orcCOror0

~ e4

I



«aiPl»e «Oi«0vd aa 0ieaa ' ' ' 'CCadPId ' ~ PIPI
CC

V PI «0«ia«iaa «pt p' pl 0 0 le0 «aiel OCC«»

a Va «Oct cc eccl PIPICl CC

~ i 0 i a pc O» O» O 0 0 0» 0 O 0 0 0 0

S
~ VVO

o 0««000»000»00»opt

Sdeo!
! » 00 Sl

Vo"

4 0 CII «PC 0 4 c 0 r 0 4 4 4 4 r 0 0 0 00

0~  goo 00 4 i Pl g o o o i O 0 0 O 0 4 O 0 «O «0
PC CC» 0 0

OesavOOO» Oooooooo-o»v

340

«or 1440m Or 0»0400400

~ 4

a

X

pr da
g a

i«aN«a«

oiciPia 00
CC

<oao
Ci4 a cc g«

'5 0«I «

pa I
+ ei i 0

g 0 0%

RACC«
0 0 0 «0 0 0 « .. 0 «Cll0 0 0 «0 CC 0 I ' i a a a 0 cc ' ' 0 0t OV«6I ad i

d IS 0 0 0 0 i a a....d0 do 0
PliPi dad ~ 'OOOO 'I it 0
0 a 0 0 a e i 0 cti 0 a 0 0 « ~ ~ «V«ei«aa«

ae<oaisir OOOOiOOOOdhadaaaaaddd ddddd
0 «««««Cu Cc Pi «r Pt

APIOOOOOOOKP 5 ~ h«P» OOV Va « 0 0 r
Pl ~ 0000 000 0000000

Ooe 0 i 0
0 P oaoi0000000000««

vvoO 0 CC
4««04400 -OOOOOO ~ oa0 CC «

«000 0
PC««aoo«0 ooooo«oooo 4PC

4
o4 0 O PC
0 440 ~ 0 OO0044400 ~a Pl «CC PC 4 r

VO 0 0ts4 0 CS

Oe 4 ««PC0 i 4 0 4 4 0 ts 4 4 0 o 0 O O O O

oooo» dorPco r 444444i

SOV4S

$j
s «OOO4 ooaV 0 Pl > 0 4 Pl V « ~0-i

r

!7 CC
Oa «OCCelel «PCCSCl «



97

~r
si
«e

p

0 0 ~ ISr «0 r 0 «0« .. n «
r««DISSO
A IS CV

~ e

0
««IS 0

0

a

C
g l

js

sl

jl

«4400«IS
<0«+

00««sao «
0

gC%h lI «
«000

o
ssooa

~ 00 0

4 0ra>0«
0 0

0 0 Sl 4 ~

0 0 0o~aaa
0 cv

«sa«0

r 0 «

sees««« ~
sosi

IIl Cl 4% 0
000

IS
as as

0 as«

N
as soI ~re

0 sos

04 I e6 ~
«



98

4 4 5

4 4

C

r-or r'CCronrVl CC IO 4 CC 4

cc 4 ccc 4 r 4~ %4 ~ p, or . 4A 'Qcco 44ccl cc

Ill Ice 0 44~ 4CC>44
5 r cc 4 Cll 4 Cc 4Al

r CC ccl Cc Cc 0 cIc ccc4 cc cc 4 & cIc
g 4 -' -' o a ci ci 4

~ col r ~ cc crCC 4 4 r r CC r cs
,4 r 0 Ci Ci 0 O 4

ccl

jggjfggo

$%%%%%go

ccI 0 0 4 4 r'a$- aoroooocv 4

CC 0 Ir r r 0 r >

eooooaaaoo

orooar aoc

4 CC 0 a 4 o o 4r 0 4

I geecvarrooo

Oo0 0roo,p!

404 0 r r 44
I

o
a~o�~ooo

aoa aar
I Z

040AIOO44

r
I Ly 4 a r 4 4 4 r

4 ooaea

Sar 440 ~ 4CI

aaeaaaar

Iloo oooa
I Z

0aaeaaooo

I Oooooooo
I- Z



99

I
4

0 � > R«04ecCPRRRrcO
CC 0 g 0 R < 0 0 0 N CI CCCV

R CC Rg 0 - CC 0 O
p ' 0 Ill 5

0000000000
RRr .a CC

rooccae 0P

OO0ORrooodOOROR
$ RI

«h OROCVAOR« 0 6 R 0
gdd Oaoo
$0000000oraorrcl
+~dd OOOO
ZarORr rRQd d

I

S

5 IK
P

0 0 0 0 CCooro OR«d
I
Nj cv cc 0

0 00000000d CII

S d000000

004 00«000 O

RR0 0«0
I

Io
'I grooooo

I!ORROOOO
«t

RR odg Op+0"ccoo

S ro ~ 00

ORO
I ro-oooo0 d CC

ooro
I- g

II
O 0aoodood

40odt 44
«0

aaaeeead

I>aeaeaad

5 4444 «04 0

d
«SI««ooaro

0
Raooodod

S deooa«o
«Z

0 - 0 0 0 0 0 0 0 crrlrda«RORR
dORROOORR

Cl d Cl Vl0 0 cc cl cc cl ccd . 0 Ch r R

R d d A bl CV CV d d O0 r r r cl cr R R n r
000000000CI
oooOoooooaCVddCC
0 0 00 0 0 0 00 4

CCAldd r ««Cl

R 0
OOOOCCOORaa

d

0 00«00 0

0
OOOOOa 0oad 0

oooaooaaao

oaooooooor

00 000 Oor

Vl
0 0 0 0 0 0 4 0 0 RR

A

aoooaoooad

0
ooo oaaaoccR r 0

ooo«oooo 0

0a o~oooaog

o«o«ooaao4

oa444R44oe 0

aoaaoraao f

4
4444444440

eeaeoooooo

eaeeeoaeeo

oooaaoaooo

d 0
deaeeeeeerc

da«OOOOOO ~



cc
Cv

4044+«««ra
cl cc- rl - N a

arch-~CINaela N 4CI CIN . h 4
OOIII gvhehar I

el

CuO 4
0

v cI 4

Cl«

0 P r «N»«ar e cl
ICI

a
a, cc N
N N 0IV

hecC4 4 CI
N «Ci0

' 0
4 00
0 0cu 4

«
« -ccs ««ahccN

NoaahN« 4 aNe«arn«N«raN» 'r r 4 hN

ere«4 e cl c
N a 4

4 0 CC 4 h 4 rCcha«ah N
«N»NCCO

8
I
0
IS

4 SI 4 4 4 4 0aaaoao«
aaoooo N

her«ela aaCS 0 4h OO
' ~ CII N

0 0 h 0 CC cI cc «ooe«eccccN
0 0 oo oo

sl CI4 ICI ««
oooo eo ao

r err rclNNNN4 CIHN ~ CCCI
h«00»Oah«OCCOOaOOO«OOOOOOOCCOOOOOOCC'"IS 4

g r» a»»» cc r 0 0» O 0 0 - O 0 0 O O 0 O» 0 0 O a O e» 4

«o« «««
N

cc h N 4 4» 0 0 0 0 0 0 0 0 «a 0 o o e a» 0 e 0 0 o o 0 o«

QCCPOHN»»AOOOONO ~ Oa aao OOOOOOOOR

O 4 Vlraaae«~ 4

»»aON

he'4 8 ICIE 0

jgaeR»r»

5~a.a-.:
jgrarlrlo»

c!.-��-...
jga aae

I
~ a 04000

jg»oeaeo
c

j Q g» tc R 0 h

I OISOOIS ril Cc» R» CC
~ c

!$44 Her

I C Cc 0 Cc 0 0 H
I

I «awHO

Ilc.:..
j Q r R a cc 0 aI' ~

c ci

I ijjfhfhi',hf!hei',!~ff>I�!N

I o
g N

Io
'5 «

!H
Q IS

ga

I Ea
g CC

N a h «N a «N «h cc N «4 «h ~ «a Io I cI a IV r N 4, C r h a N
44«Ed» ron eClaclaaae

e h 4 e e e e e e 4 e e e e 4 e h4«CICICI«NNANNNNNN
0 0 oooo 0 0 a 0 4 a a 0 0 0 4

cv « 'IS
4 o 0 0 o o 0 0 o 0 0 0 0 a 0 0 a 0 0 0 0 o a oh

HHOO Ooaooaaooaooaooot OOH

0
ccaoooaaooe o«cl oooo oooo oooo a

H 0 0 o 0 0 o o 0 0 a» o o o 0 0 0 o o o 0 a a vc

H
OOOOOOOOOO 0 OHOOOOOOOOOOOR

» H 0 0 0 0 0 0 0 0 0 0 o 0 0 a 0 o 0 o 0 o 0

0 0H04000000000000000000004IS

H Cll 0 H 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 H

4 0 40 N» 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 H 0 4

0»» a a 0 a e a e 0 0 0 a a o o 0 0 0 a o» 0 4

d Hr IS CV «R 0 Z ~ 4 0 0 CC 0 H O a 0 0 e a O 4 0 e 0 0 0 0 g
H

H 0 a H» 0 o r a CC 0 O 0 0 O O O O O 0 O 0 O 4

4
OH»N «RCS 0 4 4 cc 0 0 O r 0 O 0 O cV O O O 4 0 0 «O a O 0

»» H 0 N r o o» 0 O O o» o 0 0 o 0 o - o o o r

«a 0«« o
HOOCCO OOOO OOOOOOO»aeeeaR4 N

H 4 a Cc CC H 0 a 0 0 H 0 O» O a O 0» 0 a 0 0 0 Or

oa « IS
440000«00000 0 000000000r CC cv r

RHOOOONOOOOO OH000000000r CIC

4Peoeaooa ooooaoaaae aeee

»eaaoooo oaeaaooaao oooo



101

Al OONAIN~ hrN»ear ~ e 'r e ee e ISN e «C p 0 r ~ 0 r ««I 0 0 r h h Al 0 e e 0 N Al N t r 'r e N 0 0 r0 P,, ee«hellON»rrhN .aetieohahe .e .ai Aire 'p« ' «slwshsrhe I enl aorhiclahsNNPNI$00Alogocli0 h 4

gmgssj-sea»a»as»esse»ass»see»see»--NSPeheh'S'ShheSNhoeohe Np OeNNsiisaO N .'ches»ear' ' 0 e -cc 0 0e r r N 0 r N CC 0 0 0 r ~ 0 ~ r h e e 0 0 h CI 0 0 e O 0 S «O ~ e0 r A3 3 3
S I

NO»ace e NSO00»ON» 4 0 horer' ee«nr In«Sin Oplalspl lsaoaoorlnnle lnNOI
N ee'0 N'Sr SN»eee e NerereeeahhN 00 0

I N
I0 ~ j»NellreOCCOSSP Oheoeeeh eager»»eerese 00 oeaeeh reh r rrorln rhRcceccgieraN»ni»1r'er' 'Aie' ' ' ' ' ' ' ' ' 'OiOOaaaag

« SI SC CC O e O e O a 0 e e N 0 0 0 0 0 CC O O 0 0 0 0 e e CC CC CC cC e4. 0 a N e N 0 0 N CC N r O 0 0 0 0 0 e 0 e e CC CC N N e
N»CC0400»ccciciNNi ' 'i ' 'ooooosOooooooear

«» hesc ~ s ~ os e 0OOSSI rrcVNNN~ ~0000P I errrre»NN
5

5g
e Al la IS 0

par eeaNO» aso aoaaoooooooooooo s -oaoN0

j%«gO»»NOhNosl4000 oeeeeeoOOeaeaOoa-N � eessc

0 0
»ONe4Ne

0

ls 0»O

4 0 0 Al fl

~l--..-�
a%p sr oo

e a ra 0 o

OOOO

0»lno
ac+re

N
m 40408 jaaa~cc

4 440r«4 CS g OCS

I gsc cc ~4

»4»

44040«0 I«

lsoo e 0 e e e 0 ee» Ac
0 N e 0 4 ~ 0 CC 4 4 0 0 «0 e 0 0 4 4 4 0 N 4 4 4 ~ 4 0 NCll CII r

eencoo 0'roche 0 Ooacsa ~ sr 00«404

ee AI» 04 000 0 0~ o raoroaeeasaeaeOOreaOOOOOON N

cv * O sc h 0 cc 4 4 N 0 N CC a N a r 0 a 0 4 0 0 o O 0»

Naeeaeaeaae0004404,04»eaeaoaea

00 00000000000000 0 0000000 N

e» 0 e 4 0 0 e 4 4 0 0 4 0 0 4 0 0 4 4 4 4 4 4 0 4 N r '000 O 0 4 0
CII

sc r 0 4 4 0 4 Ac 4 4 4 4 4 0 4 4 r 4 4 4 4 4 4 4 4 4 « N

4 »r4 4ea a» ee 4 e »
0 4 00 4 0N ocs»4004hee4404444~ sea N N

«
Ora«ah oereoaar04444440h

4» ho hee 0004 OOOO,os ~ cc 404 44004444444444 jAc cc CC N

0 r 4 4 0 cs 0 a 4 0 r 4 4 cs cs a 0 0 a a a a 4 a 4 4 4 4 4

4 o»00 e oooa oooooaoooaaooo»Oh o cv

«hareoaeeaaroe400004040000004



102

' ~ 4 Cc r 0 4
4 St 4 > 4 4 4 O
V«004

sp atlas
4 4 4 r tc 4 tl r

eras OCccrlr
C

>4+OVID ~ I
lS

ssr~4444- r
I

PrsarsrOrhlaS ti
0 0

4 1 4

r r tI CC r 0

444rccoaotie ti

0400 04o 4

I 'I«�40040tc

I
0 tl 0 0 0 0 tl 4

«$ 0 ~ a o 4 o cc r

IS4 0 tl 0 0 004 4 0
Ij

Nv«$ ctoaooaoO

rsooaaea4 4
Ik "

mw cc 0 0 0 0 0 a

. 4444tl4

tl
I 'I«~araeeee e

IS tl
oo 004«.444004

oaoaaaeaa4 ee

Ik- eoti~aaoa
aaaoSI r

O O r O a 0 r a 0 o o 0 44ror

E P 5
IS

8 I 4
I tl

Ir«r 0 4 cIII IIOIS I ~
clop~ .44 4 ossCS . ' . ' ' ' . ' .. ' .4IS CC 4 r O a Al Al cV ti O CUr CII 4 4 4

0' ~ Srspop « rtl PSItistlkrsrooroo+ 4
ps-'soosos sr o4ooi 0 pIS Sl CC CCI

4
psractaclaatl+00Al 4 Sl . Cca i«stlCCCCR

c�r ti 4 r - 4 cl 0 s

0 4 4 4 0 0 4 4 tl th cc 4 4 4 4 4 4 4 4 4 4 4 4 pip4 4 ~ Cc r r Cc 4 4 4 r 4 4 r P r h h P tI tl CC tI tl tl
gii4444 '--0 oooooaooooaaae

SI tl 4 s 4 4 4 0 4 r r r r r r gr cc Cc N Cc  V sI Ir r r r 0
o 0 a a o 0 a o o o 0 o o o o 4

sastICCSICvlcscVCVr r ~ 4

r IS 4 IS
ago o ~ P>0000000000

Otiara raraaoooaaeers

Vl P
o sppccoosooo040044 SI

0 CC SI 0 0 ~ 0 0 CC 0 0 0 0 r 0 0 r

lS000 00000 0040tl 04r Cc 4 r tl

Oaarraoeectaarerras

IS 4
ctaaooa~ooar'0000004 4

4 a 0 a 0 a cv a 0 a ct o o a o 0 o ~

4
0 0 0 0 0 4 0 0 0 0 0 0 0 D 4 4 0 4

E%

eoooaeooeooeooaoo

~ raoaaaaaooo oaaoeoooaooatcIV tl

Iv«gocvaoaoaaoooo-opooooooooaao



jg

!s

s! I

;I

kg

A
g V

ci r

Vr

~ «4«a
4

h
4 4 ii
4 4

4 V

4 lil va
4 ~

ororo«444

4
444

aa

van

4

4«coco~a4 «r
il hl

«++Ail
«ii «

4 R N g Pl4 4 ti 4 PI Pl
tl 44«noregia Ii

o OOOO aoo
«44444

r

«4«oaar«raoo
ro eieiei

vavpl ~ 4
OOO i'�«

Nr lV 4

4 ««
4 4 4 ii 4 4r

4 «
Oaor«V4 ooaar

4 4 ill 4 Ii ~

4««4444 4r ~ es

Ooa«ae

~ Ii
4lr

Ci
4



I
4 I

4 4ovcoCCcc ~ eve -a 44OCCCC r CC4
cv vc ci 0 4 O ci r' 4 c' 4r r

Vcvc4 a A O 444VC 0 4 VI
-oooor Vc cc

I 4
4 IV r ~ 0 0 CV CC CC CC CC CVclead 'v cCcc cccc ccrc PJ4

im cvaoOOOOodacc
0 4 cl 0eve cccv 4

+~ cv - o 4 o 0 4 0 o 0 o r
44r'I cc cv
I

I K 4
o4 4 0

a$
4 4 4 '8 4 4 4 0 4 4 0 5cv

r r 4 r e O O 4 e a o cv

444 4

aj r ccr CC 4 fl 0 4 0 Iv 0 r

0 r IV 4 r r 4 4 0 r 0

rooooooo oor

cv o 0 o 0 o a a r 4 a 0

eaeaoeoeaoee

oooooooooooo

0 0
gg OO 44 44 OO OP

r 0 0 0 0 0 0 0 4 0 0 Iv
I

I vc
oeaaaoooooeo

yceoaeoaaaooeogm
I

Ii
4 O0 0 4 4 0 4 8 0 0 4 4 Cv

~ coeeo-oeaao
I C

III>404040~0404
I 0 cv

II r 4 44 44 0 r o 4 4 0
I- I

0 00 4 0r 0 cv 0 4 4 0 0 0 0 8 cc4 4

Sfoar Oeaaae

ta

oX~>~VI ooocer.~~OVCOCC
cvc 4

104

o CCCV cv cc



135
I1

CC' 4
«I

«I IAI«C«
C«4 0

C« 0

0» CV 4 4IS Cl I»
r 4 r 'S

OCl h
III CC S

I 4»O

I

Oacl 4
~ 0 AI~ IIIII 44»»

oo
CI

ooooooooo4 4 0 4 CII IIC»
»»ro00044

0 00
0 00

» 4CS 0 4 0' ~ oooo ooooo

»or ooO 0000I
I

400'04 Oa

544»r4ro» 000040rr IS

Ij o

Igo-

o
I OOC»4«cooor400444»oooo IS a

Igo»»»»000 oaaoaaP

Iooaa agj» 440 ooooooooag

Sra aaaaa eaao
I

I!a:

lg»»
I

Ijooa~ooaoooooooo~~r g

Ig a a a ««a a a a a 0 0 0 o 0 4 c«
I

~ «I o 4 4 ool»»4»44000000 � «cooI-4-4

IQ044400000000- og
I

I.I~IIiii
I Iri/IIH!!i

Ã t m
goo

4
I

I ! o 00»
»

IgI

Ooooaooeo IS
0 VI 0 0 0 0 «I

«I»CC '44 r i S
4

4»C«4
CII C« 4 4 C1 Sl 4

4444r»»»»»»»CVI444 44rCICICICCCCCIO
c«' » -' ci 0 0 0 0 o 0 0 0 o 4

4 IS 0 «I
»»r 0 CI «I» ~ ~ Cl

4 0c14ao004040 0044CC 'S

CII OOOO OOOOOD

a a a 0 a 0 o o 4 0 o 0 0 4

Oooaoooooooee

ao «Io 4 o 4 0 r 4 4 o 0 a o a 44 CS

4 4 o 0 0» oo 4 0 0 0 a

oaaa»aaoa ooooog

Oar«»oooo 44000» I%



106

IZ

0

S 0OI
N n

44naopppnpCl 4
4 .. O

.r 55 .npIfi 4 Is 4 N 4 r 0 4n

Cl IA

N N

pl nccnn4 4cln
NO terr

N
40 oi
pop

nn444 pnnnFl n
0OI»roy IS4 -'
cl r 0 N 4 0 CI 4 n rI n CV 55 CC 4

CC + I0
Cln n

I <oopnppppor 4NND Ncl
air 'Ociapra 0CC

0404
rc"npoaarrn
o P 0 4 IS cl r 4 I

+0 ncvoc5554NI0 ~ N 4

0 ClCvora Nnaq 4-4ol ' ' n40 r Oln

040NDNI»nnlspph 0404000pppperprnlspn I»nr I»ConnnDOCNNNNNN
r Oi Oi Oi n Oi r r 0 0 O O 0 0 0 Ci O O O a i a 'S

0 CS Ccl I or Clr ONC 4NOCtrrpnpN oppclr v
rOioi ' ' ' ' aOOCiOOOD

nDNrap rAenncllof pl CIA OIOICII

ooooN rl»aaano Ooooapnn N

I&on DOOrO»OOOOODOOOO Oap

E 4 N 0 0 0 no D Ol0 N 0 n N n N o 0 0 0 o 0 O n 0 O a 0 0 0 0 0 0 0

gnter 0 Oaaaaaaraaaaaaaeear~e

~004 0 o 44Nao r
n err

0 0 I OC ~ 0 O 0 O 0 a e a 0 0 0 0 0-0 0 0 0 0 0 0 n

R I» r 0 r 0 4 n 0 0 0 r ~ II OI 0 0 0 Ol 0 0 4 4 4 0 0 0
Ol!ran~no~ ~anaeeoeoneaaaaaaa ~

~ 5
5 0 0 I 0 r ol oc ol r 0 0 0 0 0 0 r 4 0 4 0 0 D 0 0 0
I

0 IS
aor000000004

N INI/hi&%
4 0g~~~+~0 nooa~~paao

Igr Napnaaanpoaa
l

DOrOOeaeaaeaN

Ioeepa 4gene 0 Oa araaN OI n

~» 4 0 Ol 0 t 0 4 r 4 4 r 0 Ol 0 0
l

I
4 0 a�440 oonaaoaan

IS
Igoa aaoceeoaal-

0
o 0 0 e 0 a a 0 a 0 a o 0

0 0 0 D 4 4 4 4 4 4 4 0 8

0
o .Dooeooeeoon

o ooooeaeaa

I4444oleo 0 a a 0 a 0oImI tl» ~ Ol r OI
~ '

I g t ol co oc r r 4 t 0 0 0 0 oc 0

IS
0 ooon 0044040 4

oooo aoooooe D

II
I 0rl 0
I ~I 0 t o 0 o n 0 4 a 0 o 0 4 oOl

0
I g t 0 a a a 0 o 0 o 0 o o 0 0

DNo -ooOO O4oo IS
nr 0 ~ t

r r 0 ~ 4004 r4 ra

II
~ ea ' ~

ao en~0"acvaono

I g CO 0 r Ol Ol Ol CC r 0 Cc 0 0 Ol 0

0
oooaooo .oaaoo

aaaOOOOraaaae

II-
~ IS 0

oao 404040aoooOI

I Q 0 a a e Ol 0 O O r N 0 0 0 0
l

Il
IeeaO ocO 00 40Icv tf»oeraenearoc 0

Igsltna NC ra anna r N
l"

IS
000000~000000

eaeeea aaaee

0 0 4 4 4 4 4 0 4 4 4 4 8

aaaaaaeaaaaan

l~ll IIPIIII

5
I Ccj'

C jul>', j j! j!
I hi!i~! HH~t

gpn
err

gr o
jor'

Eoo
ngNO

5-44404aeaaoaoDOo's
0 0 0 0 00 00

CII 92 ~ I r I»

Do 0000 Oaee
CC



107

urn rt 0-tl ly c4 0 4 a t 0 n t s a e0'an»an''0antnnrCC

4»a a 4
t

r 4 n r ul a t

nal a"-CC t CC
Dnnt 0@aaraaano

nnsrt.otrnn r-tn 0 N
r . t . n 4 r ~ I

a»cl ar tea Ala 0
IVOnnanaa-a

CC

n
na telSnit

r si t'I'cc~~

0 0
naVlona n»CC nan 4 lS cv

» tart'r4 a

4 N
ataonr

aaa»tc

cl
0 r 4

0 ICI
nn+aann

A ISa 0 0 - 0 n 0 t n - 4 t 0 0 n - 0 0 0 0 0 0 0 0 0 0 nk.-.,- cl 0 ' ~ t n K pj N n» h 0 Icl Is tc h h ~ t p t n
Q~ aoantSnlVncll»ODD 4000000040!

I r400I-garrcv

go 0

p r»no

0 O O IS

OrtnIa

00 0

e 0 a »0gir» ae»

5II »»»»

oaaeooo .»noaoa ace»a aaaaOD
0 IS 0 O

I

C- J 0 r 0 0 a 4 0 r r» 0 e a a r a 0 0» 0 r 0 0 4 0 4 4Ie

0'i ~i"!i~ i ti "i'~
! I H!h!I!~�Ii!hl Ih!f  

j r ~ en

ae Oa'I

IyI- r ~ '4CII

Iooao
yk===-

I nll ~r IS»»

nrnnnanot I wr nnneeeeetttr t a 4 r 0 0 4 0 a t r r»»»»» r r
Sit cinNN 'rOCiOCiaOCirioaaOOOOO

ttttnnncc»»»» 0n»» N ~ r ~

4 op0 n 0 ' 0 0 0 0 0 4 0 D 0 0 0 0 0 0 0 0 0 0 Pa
N»

r 00000»044»444004445or

00 0 o CI IS e
r» 0 ~ 4 000000 a OOCI4440N» rr n t lS

re »I OCC» Ooaar»rara»»aaar

IS
000Do 00 aoooaoooaaant 0

»

Daonccoaaro 00000400044 4

n
4»40 Ol.oaoeoaaoaaor

0 D cc

aaaa or ear a raaa raoaaaaa» »

0
a 1 0 n I a 0 D n 0 0 0 a o a 4 t 0 a 0 o 0 0D ~ IC

O O O r 0 o 0 0 cc 0 r o o o 0 o r o a 0 0 0»e

Vl IS
4 n r 0 n CS 0 0 0» 0 0 0 0 0 0 0 0 0 4 0 n ICC4rt » 0 »

n IS
4 n r 0» 1 4 r 0 0 ~ 0 0 0 cll r r n



108

n h 0 h cc4 4 cC 0 4 4 4 CV 4 4 CC 4 h rcc 4 . 4 . 4 4 h IS h h - ~ r 4
ace rec roa 40 'aPI

ah 0 Orraa 4CCroaa

~ 5
0 44 4 o0

'FIR ~ 4 ~ ha ~ ranQceo ao lsaao
araah acccanlS 4 4 n

I

VII
4404CS ac 44444440or4 4 Vs 4 cS h r h r h CC cC 0

!/Are«A 00000000

IPlaaoorrhhnaaaaA A 0 0 aa hathrnnnA
r' A' -' -' -' - 0 0 0 0 0 0 0 o 0 0 0 ci 0

ah 4 4 h h Cl 4 4 r r 4 A A n An'5

ISZ OocsanaaOa rrooaooaOOA 0 0 0ag

cc a n 0 4 0 o r - n 0 cv o o 0 0 4is

oeoooooooo sooooosn<

I-!Occoaoooooa Oeeao 0

� 0 e OIS 6IOOAA«o «OOOOOOAOOA

Il A 0 r tl 0 4 0 r cc 0 4 4 0 0» III 0 0 cC

IS IS 0 0
0soso 0 oaeaaaaao«0» ~ 4

i j 000O-O-OOOO 0 OOOO-O

cS 0 s 0 400000800 0 'OAOOOOO»c%

A404 0 A 44»0»4»O ao 0 oh

o eII-eeahehaaa ~ eaaaaacsaaaor n ~ c

I-gseeeeoen ooe»e»eeo

A 0
saoonoaoae,OOOOeeOA

0

IzI greco«oeeee»oeeeeeoe



109

3 I I

lI I
h

Qf

~h
=I

!Ii

a«ev0
00cc 0Ci

WOC
ccav io

CV

V
0 c 0

0
age

oaaaul eh ul V
ci ci ci v

»eaoaoeaae
'Oi»0

0 0 vb 4Cc 0 Cc 0
0 a 0 V'

00000vl cl cl 0 ce
0 0 00

aoaa
CV

aoaoacc

0 000

III
aaoo

cc

0 ~ 00»

Oaao ~ c
CC

a o 0 ce

tc4440

cvooea

Oooo

0oaci

IA
ccaga ci

0

0
Vaai 0

VOCCCCO

Cv Vl
Oraaaaaa»

dl
04I4IVOCIcc * 0



0 0 tD 4ii r r 0 0 "c «N ~ c. «gcccc40 .ra
g fl 0 0 + 0 cc 0 hl h hlcc cc cc

v> rl 0 0 cc cc 0 < cc cc 0 o0 cl -, cc cc lc 0 0 c, l 0 o
gCCOccrl oOlo'r0 ccr r 0 ~

Q 0 0 a 0 o 0 a o 0 a 0 0 o

00 004000000

g o a ~ 0 o i a 0 o o 0 0

Ia oooaooooooa
g8 cc

g a ~ o 0 o ~ a o o o o 0

gja~~aaaaaoaaarg

5 g 0 r ~ o o - 0 0 o 0 o 0

ID IOQ!oaooooa oooo

I co oaoo oaooc

0 ooooaaoooo

N 4 0 ~ 0 0 0 0 0 0 0 0 0 0

II ' ~ve, 0 vao
~ 0 e 0 CC 4 % 4 4Cm4 0 cC C ore cc

' ~

Igeocvrro eo

a~ c

cc

Ii
~ o 0gc ocieeaaaoaaa0

cc
imp-4-40000-000
I

Io OaaervoaooVe lA

I Q o ~ ~ 0 e 0 a ~ i a a a r
I

~ +gccoeeaeveeeaeo0
cr

a o a o a r a 0 a a 0 cv
I

II ~I!IIitlhfu

3

I

I

i

I
8--o

!Oh&
l

cc E
ggooa

4 cc ~ cc 0 0a~~lus r r 0 CV l rl

4 aa NhlccNhlhi
ccccrrr men

0 o oooo 0
0 oo oooa aoo'r pl 5I 0 8 cc
oooooaaoo

ccre cc ecol

ooaaoaoaao



» »
o Clr

r«rs»»oacc0
~ n 4 IS r 0 CV«

E Dcc~~««r ~s«

CS»04 000~0ss»nose r
rso ' 'oa

4

«ci s aCl

0 0005400

~go~aoo-000
a 0 as

440«

Eaogg~o~aooo 0

~! ~~0~04000

00000

aeon

» ~ «
g 00 OO 0 0 00 0

gg-0-0-0000

«0
4000

- oo r

0»oo ooooooeo

hfo«00 aoaeoaonI

!DO»000000» r

peen«0 aaaa

aa»0r»

oa

Eo Slggseaoea aa

»Qnooooo OO

0aa» cll

Door

f 0»g g o o o 0 o e a 0 n 4 0 a 00

rgnear aoooc 444»

E«Iggeoeaeeoa

aeaaaaae

C000«

0 00 w

Ea

ICgnao«oooo a

Ingnooi oaooo

I jooooaaaaa
ngaooooooeoI

0
0 oo r«

aeon

400 4

0 00 0

EaanIgr oooo»0«

I«g» ~0400 a

0
a ceo

aaao

00 0 0 00 00 D 0 Da 0

- g a 0 4 0 e a 0 0 o 0 o o 0

>3 jt~$f !
|I 81Iiji!,",,h

I

SI

e

I

$0
CE-

E
4! 0

$0

»w»»
S 4 CI SDCCrr PJ

4»rrao0000000 4 r r s Cv cv «Cv Cv Cv S
04004004000«
nona»aoaooo»n««oooaoos
ooaooooaooos

4»SS«c- ~c- c-r

ao»ooaaooaroos s

O OD aaoa an



112
r 0 CI rr ~ +ct 0 rAt r, r tt

tioe Orcr
3

Irt

At 8 AI t A III0 0
0 . rcr0 tr r 0 A'cr

noarrr0 0
Cl0 ' ' ', 0CI r ACl Al

g CI ~ N w 0 0 0 0 8 0 0 Ar 8»» 8 0» o
. reOo Aroaoaa gyp

At Al » r r 0 0 0 N 0 IA 0 0 At lh 0 0 0»IA» ~ d! 5I tt 0 0C
E 0 tc 0tr 0 Cl, Ol 0 rr 0OPOP reh>'rro0 fl r 0 r VI0

CI
Ace 80CIIII
nrrc r Al

tt
0
Al »

Al

er 0»Itr r o 0
0

» 0
q 0

0'r» r 0 0 rr Cc»»

Vl
»

ID IO
eaooooooeeoeeaeeaoo

r

$00 000000000000reeo»

0 IO 0 0
ooaeoooao aoaooeooo80 Al

$0»» aoooorooaooooeoe

3 0 uS Va 0 0pro»tr'00~00000»ry

Igrre»oeeooaoo

oeoeoeor

0 0 00 0 0 0 8

OOIO
Ik--ger I Or' OOOOroe 8

r r 0»

r r r ra ~ r»0 00Al

0
aaooooee

»

0044400»

g~»~aoooaoaooa

j g - » o 0 0 0 a 0 o 0 o o
I
Is!oooo ~ eaeoeeo0 IA

j g o r 0 0 - o 0 0 0 o e o
I

Ik
rrjo '00 oaoaooo

jga 0»»eeorooa

Ss
uh08goOaoo»000»I'8

4
I g r 4 4 r r r» 0 4 ~ CII r

ooooooor

0 0 0 0 0 4 0 cI

4 r 44 00 r A,

or eooo

80 0»0oor ee

r444rree

00 004448 AI

oaraeee

ooeaoaoeoereeaaaoe

8 Al

$80

QCCO

Ige-
I

Iw-»I

II::
I

0 4 OO OO OO 0 0ly 0 VI 8 8 At Al » Al Cc Al ~
0 0 0 0 0 0 oo 00 0 0

rV»t I t 0000000rr ooooooo
ooaooooooaa»

Ill
CI 8 00 0 r 0 0 0 0 0 0 y

8

-ar-cv-»oa oaoeoa

+ a a e 0 a 0 a a r 0 O O 0 0 0 a 4rO Al

0 4 4 4 ~ 4 r 0 4 r 4 0 0 4 4 4 4 rIO

r orao 800oeaeeaaaaeotrar

oo 8eoo-aoaoaaeee

0 r
4 840 ooooooaooeoaao



113

l e
Css

I 5 I 5
0 e ePI e 4 4 0 CC 4 e N ONe...%CO

CS CS pl p r 4 Pl' 4 P'
e Pl 0e > 0 > + pI pl e 0e I e'ooe@ ps PI e 0 r e < o p.

e cs O e I eccePCCop.oe ~r egepICI r cll, . CI Ip P PI~ r ' ' 'Islopsp '< 'aceeeecsrcscco

CS Plrrr-
0 0 0

4 e o o > 4 cs cs 0 0 p IS
IO ' eel or ' 'ee ps pie

err ecclcl Isl PCIS

ee r 0 0 - e CS Cc e e VS CC CS 0 PS 0 a 4 e 0 ee,eeecve I ceo -p ~rll.pscc
 Ps ~ Al 0O OOOO

ecc-errooaePt I Csccaaerre.rl pci Oooel cserrpssccc
iPC P'~-'- - � � 0 OO OOOOOOOO �,

5

s !OPCer
o~-0

~ re rIx.

4o'0

IIs-geo~a

~I-.=-.-
s gercco

g oaa

s= ~ pc 0 0 0

~ 0 0~Oar

Ss Or

j 0 CC 0

0~0

0 Is
0

pscc pc+

4 4 ~ p l 4 4 r r ps pl cr cv cv w 0

oeo
dl IS

e ooP lne00~00444
hl

Pc e cs r 0 O CC CC 0 4 CSS 4 O O O 0IS

Vl 4I IS
0 e CC CS 0 e 0 4 0 0 0 0 0 0 PSo P Pc

0 w cv cs 0 4 pc ps 0 0 4 4 0 0 0 0 CCIS

o IS
aoaoeeooooeo - ccoPI CC

ooool ooooocsa~cv~acc

IS000044000000 'Csoa

0 0 0 o o ~ o o 0 o 0 a ~ a 0 o r

IO 0
ooaaooopcooaaooo j

~oaaoooa ooooooo

ISCC 00 cs ~ a o o a 0 a ~ a 0 a 0 0 0 >
0

PC CC P 4 0 O O 0 a r O 4 O O a r

4
Oa s' Oa Oa O a 40 OOOOOSS

Pso OoaraoPcaaooOO IS



114

4 ve Alr � c«I a ccc 4 V4 4 4 4 - a 4 4 c- 4» 0 cl cc CC e CC e 4 0ea ..44 ~ e
0 0 0 r e4 r 4 cc 4 e o o cl i i cc 4wee r evc eecc 4-CC 4hl

«C

8

E 0400'Veke e g 0 0 4 C ~ e 4 Ic Cc 4 Ct 0 e 4 0
aeaeel cco h cc ~ 8 hieAlccee 0

Ir
~«ra ~ ' ~ ~Oreroegccr

eeeraeee
4 ~ '4 cc cccc

IO IA'4
r

4
cl w > cc 4

~eeracceccaeaaa ccaec«000 ~ ~~eel«a-ercrecl-ee~--I-rema
Q~~cceccecc oo oa oooog

ar ~ere«CC 4 5 «C
i r i cc ci cc

I I I eerrae 4 e CC
ooooiooaa

ieao ~ ICC CC es e e e 4
oo 0

4 0

o eai aa coo ~ rooa ooooCC

cv 4 4 cr cR cc Cc Oc Cr w
I

OO 'OaO
0 ~

I 00 0 0 00

4 Icl

I
'4+00IV CC

0

~yaecceoo

4
oe-oil oeCC «V

Ia ccaor

I
e

00 404

' ~

oo~oro

0 0
ooeoia0 0

004«aao
I 'I

0 oro'I ja e OCC

I!....
eeor

04~40«ge I

~oar cccc

o440 rrrrrrrcccllt ta cr

4
c«O ' O 0000404004CV

cc 4

~ Ce»oeaaaaccaeaaaa

e Ill cr
Oa ~4 raaac'OOOOOOOC%

oocc ecaao Oohlaaa~

a 0 0 Cr 0 IV 0 CC 0 0 0 0 CC g0
Cll

«cocoa«ra arcaaaaez

e oa oo aoooooo

4 e
00 aaa VOOOOOOO0

aveaaar aaaaaaa

4 ee r
0 0 4 e CC e 0 i 0 0 0 0 CV 0 0 ~CC 0

0 ~ otic iaeoooawroccc fl

0 e 0 4tcsechlaoaai 00000 Ie

4 i cc r o 0 o o cr i i o o a o ~



O 00

0 r
I5

I Z
I

K

4

ii!

I!
Ik

Cg
KN

N N
OONOD

0 oaae Dao4 .C1

re ~ 04}> 0CVONC

evleul«rere
oaaoo

D OOOOr NONr
00000

NrerN

OON 00

0 0 0

0000

OOOO

4oo0 0
r Ci

0 0

eaaoa

r OOOO

Pa 0
OOIAOO~ Al

00 ~ ra

OOON clN~ N ~ NACI ~
NNPIOOON

N

00 OO ONCI O
0 r O cc

IAVl
N 0
<II N 5 0 rl ~ 0 5

IA IA IA IA IA ClIA IA ~ r r r 4
0 0 CI D 0 0 N

OOOO OOO4 r N N N Al
ci 0 o 0 0 0 cc

IA0 ' .r -0N 5 Cl N 0 0
4

0 N

rCIOOOO~

0 0 0 0 0 AI

ooooooe

0 0 0 0 0 0 CC

oooao 0

r 0 0 0 0 0 CC

cl IA
0 N OOOO 1cc

r 0000%



0 dl
a a CCtli

OO ICC4

OASIS CI Clarlf 0 0
0 Pl IIIrt 0 0 0 0 CCC 0 n, 0

-a
0

rl

0
5

Cl

]roe
0000 0aoo0 oooo qIh a 4 ct rv

0 00 0 0 0 oooeeacii

0 CC R CII til ~

cvge+00 el

ger CCraarq OOOOOOOO

rl
Cil

eiaaar'0 Oaeoiao 40
ae Il g

Z

r 0 O O CCI e r 0 a O 0 - - O r

0 a o a 0 e a 0 0 0 0 o 0 e 0 4 0

Q jjl o o o o 4 o a o 0 4 o 0 a 0 0 0 0
0 0g 0 Ill 0 4 0 0 rt r 0 O O a O 0 4 0 a

Igoaroao r-ooaaooaoe
I

Igloo
I

o o 0 0 0 o o o e o 0 0 o o 0

ooroooaaeaaoea-

raaaoeaa oo eeoc 0

g g oo r 0 e o o o 0 o o o 0 a o o
I

0 O! 4 0 0 4 0 0 0 0 0 0 4 4 4 4 4 4 'gtv

$$40040004400 eo 00

Ii
e ISI a 0 0 o 4 O a 0 o a sl 0 0 4 0 4 '~4

~ I
goo 0 oooee eoooaa

I

gegeaaeoaa 'oooeeog4 4 IS a

0
!ger raaeooareoeaoaa

II «04 e 4 4 Cc 0 0 0 4 0 4 0 0 4 0 4 rCC

S
r geeacv eaoaeooeeooa

!Oa

a
4 CS P CCIA

8

gone
gdl 0

0~p ~ ~40aa aa ..ot a
0 0 lo 0 I ' 0 r 4 0 q 0~ I

IA itl Cl OCI~OO4laaal 0 0 0%'4~ ICOO rl Ciitccl tcN0 CCI
IA 4 4l CII a CC CC ft Cil CI Cir ICI CII CIIcl 4 d 1 4 rl cC cl rl rl rc FI cl
0 0 0 0 0 0 0 0 0 0 0 0 0 Itl

Itl o< 04 r 0 ccOOOOOOO~ Itl



117

0 O4»
tS
cv

44+I ar4»orar al 4 r N4 al » scr ra NOCCADN

4 4 '4 4» r as 4 r as 4 r 44 asocvacv
r»cv cv~ Nr r S'gaia O-' ar'

4 4 ~ CIdi N al . Ca
ON rca

I

IS
cs ~
csalN

ca ra asgl VI N
o asl

I

5

'»ll DIS+ul
»arri -'r'aas

CS IV8444NW alacv
ca as r asca a N>

I
C
aI

r Ia
»r o 0» o o 0 r 0 o 0 a 0 0 0 A I

0 cv

QNONNDOO aaaOOaara

» »ODOooao ooooaooao
y Cv

Q N r a a O a a r a a a a a O a a r

rrrcvN N CS 4 O 0 O 4 O 0 O 0 O 0 O 0 alIS

roae aaeoeeoe

Ioo» Vl N

I4jN>aea 0040 aae aN»

C grlaNaaCVaararaOOra »

I o »
gcvoo00000000000004 4

I»!AD-000000DOOOOOON

E» »
g rl O» O 0 N 0 0 0 O 0 0 O a O a 0

g r»

'rgroraa»000000000 14

~ cv 0 cv 4 r vs cvglalaaasia '0 O'ODOOODN0 raCV N r Na

I QrAAasaorarrar0004cs

ooooaoooaaoooooeo

A g O a OO O O O O o o o 0 o o o o oI

A g a a o 0 0 0 0 0 a 0 0 0 0 0 o 0 oI
~ »DOvs cv 4e4 '- -"g vs 0 r ~ a a a 0 0 0 a o 0 0 0 0»a ~ cv

pgaror Oaaeeaaaoa OOSa

4 0 0 0 D 0 D 0 0 0 0 0 D 0 0 0 4

g CV a 0 0 O 0 a e O O O a a e O a CV

4
O CV

g rl 4

I

!o0
84,

wcv No»»aa oooo a»a4 N 0 0 r CV N CII N N CII N N aa
0 N 000000000»
0 N 4 0 CI » 4 4 4 4 4 4 SI 4 000»»caN 0000400»

0 0 0 D 0 D 0 0 0 0 0 D 0 4

DSaOrVINrr r ~ ~

4»
4 0 O 0 0 0 0 0 0 0 N 0 0 0 Qcv

I 0 000000 000



ll8
n cl VI n r cl ISnSSVOnro
On 4040 fein

4>44 Vnncv .vore CC- r 4 r 4j I ' cj ciB r 0 n 0 n cc r 4 4

4 n0 aria OQOnoo~arcl 4 4 r 4 IS5 4 0 0 n 4 0 0 n 0 4 o o n 0 -' 0 v -' nCh 4
E 4 nt

V n 4 0 4 vl n 4 n 0 IS
+ 0 0 sI 4 0aeon 4 Cll

cl Illcv464444clcccccvcclvnn4
00 I n each r re en nnnnnnn

III>rnOQOOOQQQOOOOO4

4 P 4
0 o 0 0 0 o o 0 0 0 o o 0 o a gnor rnnnn

0 0 0 0 0 0 0 0 0 0 0 0 0 0 r

r r 40 ~ rnnnn

IS IS
n oa oooo a 0 o0 osoocc CC

goon n a a a 0 a 0 a 0 0 o a 0 0 0 n

4 a
n 0 4 o 4 0 a a Iv 0 0 0 a a 0 a 0 a 4

Al

gcvrnocvoao 000004004+

ID aersvvioooooooao ooo+

44 aaooooooo oooo

a
I

pacv0000 OaaaOOaaOOn

554040000 aaaaaaaaaae

0 sc 4IOV'VOP 0 aaroaoOrO4

- 4 o - - o - - n n e a o S r 4 r 4

eral 404r e 4 4 4 4 0 o 0 o a 4 o o 0 0 0 0 0'ml- IS
4
5� cvnooooo oooooocv0
I

E IS IS

5!va
I

gi-'.'
I<sear

Ig-no-
I

IWOI

!' ci~ ijlfclj! '~
I !IiiII~fHd~~', 4I

4

N

g 4 n CC

4 44+
54ncvI

IS
oo oooooaooooon

oe va oooo oooooo~~

IS nvoeaooooo ~ oooo
hl

roaaoaooo oao4 IS

Vl IS ~
aaa .Oeaenaaar'aa CV

0 0 0 r 0 0 4 0 r 0 0 4 ~ 0 l

n
9 0 4 0 lll 0 0 0 0 0 0 4 4 4 4

n

naae raaaeOOeOae



119

ar ess oryaenraoor elc CC Cro ee4

o r 0 n n 4 4 0 el
sort@neoNn''rCIIIaenseao n

nsera 4
4 ns .on

I

00 eseoreeerdl ccr r

4 arrear ' ~ e 0 0 n r nor I Seneae aesCceerrrrrrrr
g I ' n 0 cc - -' - 0 0 ' 0 ci 0 0 0 0 0 0 ci 0 4

Ooote no %00eoo eeroo
CC CV ~

erqno' ~ 8 r r

e 00 e 0 As
5k Crl hl

I Aoanoer cc

e
eonooaaecco

0
so so

I! .;ji;jI ,.f ';j.i,!
I !Ih>!/I!/ f!I !I/I !I!

5

I
P-

oo av-saosoov

I
o Oan

Aaarsnnaa

~Soar Onraa

soar nonclleII ---va r scil A

II A 0 0 'r 0

4 ~ VA s
agaoaroasI 4 re

+ jseaovroor

e aver 0nv vs so 0

I
I Var CC Oro

4 Vl
sacr arcs osocln40oennn4r

e 4r no -ran

own 4Onoccl seranno sores sons
oAnne no nnCV nen

np oooarSeeeee rrr r 0
OcioooassoaaCioo~~

ernnnnrre

n a 4 o o o 0 0 r a a a a a 0I

r 0 cc 0 O 0 a 0 r a a a 0 0 0

nrononOOOOr or<+

OOOO r00000000 ~

O 0 o o - r O 0 O 0 O 0 0 o A

A
ooo OOoOOooooOA

cc o 0 0 - o s o a a o 0 o 0 z+

4 4
OOOO ~ aOOaOOO 'OCC

0000 oooooao as

l44a 0 0 O a 0 ~ 0 0 r a O 0 a CriA r ~

OO aaorrarOOaO



E
4 .oneaa
cchN4444rl

I

I

I

I

0 04 4r cI Iv4clN44 rcca oNcc yl rarr44

Vl0 r 44 00 r ccr~ 40000440000a44n OON Oo Or .lcccoovtvr 04 ~ -rN
ani ~Ncl cc4NcieOONNIr ONcia

.4444Nrcceer OI
OOOCVONO'rN4 CI CV4 N E1hCll N

gNcteoNrhccccccr rNNN00 ecc 0 ncce440ccarrrrrrrrra
NrANONeoaaaoooaaoooe

0 8 Icl h 0 CC Cc Cl cc h 0 0 cII CC cl h h h h h h h h h g4 4 cc 4 4 4 4 4 0 4 4 4 4 cc cl cc
44ANNCII ee ee ee 0000 000000000N ' 4

r - 0 h 4 cl 4
4 Ill 4 4 ' ~ cl CC CII N NnNN'I

4 0 4 r N
aoeia044 oadiooooao 'oooooooe

N N

I
OOr Oa44CCOa CCOOOaaOrOOOOOOO04

4 0 0 4 0 I4
.eoa acre 440o ooe 'eeooae IN

N N o N 4 0 O - N cc N N r a a r 0 a r r e 0 a a a ON

0 4Clr ~ heea aeeaOO eOOOaeaeaaa

I
rre aearaeOeaO OOOOOOOOOON0

oeee 4 4 N a
ar '4 ~ oooaaaae a ~ eae 0 ~ oo4

cc ev 4 N N

Oa 4404000000Nroroeararea4

ha 4
a he a 4 a 00 Or 4 OO 0 0 ON Oe a O O 4 OOO 4444 4

N

4 4 4 r 4 4 0 0 CI N 0 0 0 0 0 r 0 0 0 0 0 r 0 0 0

ha hr CC 4 ah 4
r r 0 r 4 0 00 00 04 r 0 0 0 004 40 00 r ~ 4

grr ~ N IA N

I
acca Naeeooo Nooeoeoeeoo

~I.

I I!I O'IH!hII!I!<ah!!Il



0
0 CV Vl

I4 el CV ul A
4040

oe00

eIr w
41 4lcv Ie I4

4I 40'40e0
OOOO

Oh Ie4I»n
0 00

FI 4 0 IV

4I
.44l 0a 4i Ie e l

» Al ~ 0

04ICV

00

N

IO

CV

0 4I

a

a

: fiiIl~
I iifIIIiI4

' ~ hl
4IO,rI4 0

4I Iea 4 4I 4
4000

I4I lVO

IV 0el
0 O

04I 4l ~ 0
Odo»

Ie r» 4

0000
~ 4

000 ~

4~4
'0 4j 4 0 0 0 O

OOOO

OO
44loaooodl Ol

I40 ~ 0OO

OOOO OOoi

00004400

OOOOOOO

OOO44OOO

ooo ooo

aaa aoa

121
I



122

I K a

8 8
n n 4

4o»Oooo a o a ao acecv nn Ill

na oaaaaoooooa

cc n cc 4 S

0 n n
a o ~ o o o 4 o 4 o a o o o o o <

ao aocc ao oooo o

E,a
Sea»n asaao OOOO aaNi5 nnn 4Q cc

pan n-a aaaaaaaaaa

dl

O
»Oaanaaaaaa< a Oaaa

afg~aoacvaa a oa a � o-ao»

4 4 r
a»sg
8

4%ooaoeoo 'oaaoa+14I 4

I g--noaoocvoo~oooaoa

nr!OOOO .-oooooaaaoa»

pgoooo oooaoooaoon

n»ar »

nn Sr» CC 4 4 4 4 4 S 4 O O 4 4 4 O a 4
o

cv aoo aaoaaaooo

»

g
oooaoaooooooaaa

»g aaooaaoeooaaaoa

4 »goaooooaooaooaa 4484
i g a ~ 4 4 o a 4 a o a 4 o 4 o - 4 n

j op o 4 o a o a 4 4 a a i o o o g
EV

 go ooaooaoooo-oooo

4 4
O 'aaaaeaaoooaaao»

Icubo iooaoaoaoaaaoon

cc n
~ 4 04> 4 4 4 4 Sc 4 4 a 4 O a a O a

Qaa oo noaooaooo 4

I n
I g 4 a 4 4 a a 4 a 4 4 o a o o a a g

Iscgosa oaooaaoaaooon

$44 »» »4 a a a ~ ~ o o 4 o 4 4 a o 4 o 4»gee n ~

c- g 4 n a n s 4 o 4 o n a a 4 4 o a n



l23

CIA
eras»ac0 A cc»»
occr oar

»a~ere aaccew ~ c c c seear er ar»»»ccecvesccoccI»
g i o o o a a a a o o ci o o ci o a»

glaieoar rrshsl hhoass»»cccvnr oooo oa»
j~ooooooaoooaoa40»

a ~ racv aa rccas
.ccroe~ea ',aar

45eccccS a»a~a

r g r 4 r cc a ~ »!.' -.x...;.»aXJ aaoa
r'g4eo»r»e rr arts a

4a-a 8 ct N a
I

~»ea0
,Ao
4

oe»
.i

cc

»
ooe
»
ra a

e




