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ABSTRACT

As part of the large baseline study of the Alaskan outer continental
shelf sponsored by the Bureau of Land Management, this project was a quali-
tative assessment of the nearshore and pelagic fishes in Ugak, Kaiugnak,
and Alitak bays on the east and south coasts of Kodiak Island. Our princi-
pal objectives were to determine the species composition of the pelagic and
nearshore estuarine fish fauna, the distribution and relative abundance of
common species, and age class composition and food habits of principal
species. Sampling took place during four cruises from late May to mid-
September, 1976, and employed a midwater herring trawl, a surface tow net,
a beach seine, a try net, and trammel nets. ' '

Our main finding was the use of the estuarine bays as nursery areas
by numerous fish species. Larval fish were caught abundantly despite the
mesh sizes of our gear, but mainly juvenile fish were found in the near-
shore and pelagic habitats within the bays. Seventy species were found
in the study area, but our checklist should not be considered exhaustive.
More species were encountered in the subtidal zone than in the 1ntertldal
and pelagic habitats. Large numbers of juvenile capelin and young-of- the-
year Pacific sandfish were found in the pelagic zone, yet very few adults
of these species occurred in the catches. Capelin were especially abundant
throughout the study area while the sandfish population decreased toward
the southern end of the island. Diel vertical migrations were evinced for
both species. The other major pelagic forms were young-of-the-year and
postlarval sand lance, caught only in the early summer, and juvenile salmon.
Pink salmon and, in much less abundance, chum salmon moved from the near-
shore to pelagic habitats during early summer, and had largely left the
bays by the last cruise. Numerous other species represented mainly by
juvenile stages were also found in the pelagic zone. Few large fish were
caught, perhaps a result of gear selectivity. The nearshore zone espe-
cially hosted a diverse community of predominantly juvenile fishes. Green-
ling, salmonids, pleuronectids, cottids, and sand lance made up most of the
catches, but many other species were represented in the nearshore zone as
well. Sand lance and, in the first part of the summer, juvenile pink and
chum salmon were the most abundant nearshore residents, but nonschooling
species such as greenling, flatfishes, cottids, and blennioids were
caught more frequently albeit in much less abundance. Areas of concentra-
tion were found for a number of nearshore species.

The food habits of principal species were determined to identify the
important food resources in the estuaries. There was a wide variation in
the diets, but generally the nearshore fishes ate large quantities of
benthic and epibenthic organisms such as harpacticoids, cumaceans,
gammarideans, polychaetes, barnacles, and bivalve and univalve molluscs.
Piscivorous fish fed mainly on sand lance, but also on juveniles of many
other species. Calanoid copepods were the major prey of most pelagic fishes
examined, but crustacean and fish larvae, pelagic eggs, amphipods and
euphausiids were also important. '



XV

While a baseline assessment does not permit firm conclusions regarding
the impacts of industry on an environment, some relevant interpretations
should be possible. The habitats surveyed in this study are critical in
light of potential oil pollution as they are used as spawning and rearing
areas by numerous commercial and ncncommercial species. The nearshore and
epipelagic fishes might be especially susceptible to the inimical effects
of oil'contamination. Toxic, water soluble fractions of oil would presum-
ably first contaminate the surface waters, important to juvenile salmonids
and greenling. Inshore drift of contaminants would pose a threat to spawn-
ing capelin, herring, and greenling and to their inshore larval progeny,
as well as to homing salmon, juvenile salmon in the late spring and early
summer, and to many other populations of juvenlle fishes such as flatfishes,
sculpins, and sand lance.

<



ASSESSMENT OF PELAGIC AND NEARSHORE FISH IN THREE BAYS ON THE EAST
AND SOUTH COASTS OF KODIAK ISLAND, ALASKA

INTRODUCTION

This project 1s one of the many research efforts designed to provide
environmental baseline information needed to assess the potential impact
of offshore oil exploration and production on the Alaskan outer continental
shelf. Before the potential oil resources under the shelf can be explored
or exploited, an environmental Impact statement must be prepared, as man-
dated by the National Environmental Policy Act of 1969. The Bureau of Land
Management (Department of Interior) was given jurisdiction of the outer
continental shelf by the Outer Continental Shelf Lands Act of 1953, and is
responsible for producing the impact statement. The BLM enlisted the tech-
nical, logistic, and administrative assistance of the National Oceanic and
Atmospheric Administration (NOAA), which set up the Outer Continental Shelf
Environmental Assessment Program (OCSEAP) office to contract, manage, and
coordinate the research projects needed to provide the information for the
preliminary and final environmental impact statements.

One of the proposed areas to be leased for offshore oil exploration
lies on the outer shelf just east of Kodiak Island. The Kodiak lease area
has a diverse and abundant flora and fauna, and supports some of the most
important domestic and foreign fisheries in the north Pacific. Many com-
mercial and non-commercial species depend on the estuarine nearshore and
pelagic habitats along the Kodiak coast for spawning, juvenile rearing, or
feeding, and therefore these habitats and their biota have received much
attention in the OCSEAP research effort. This project was designed to pro-
vide qualitative baseline information on the finfish inhabiting the near-
shore and pelagic habitats of three representative bays on the east and
south coasts of Kodiak Island. The information will be used by OCSEAP/BLM
in making decisions with respect to petroleum resource exploration of the
Kodiak lease area.

Our specific goals, pursuant to OCS Task Nos. A-7, A-8, A-9, and A-11,
were to determine (1) the species composition of the pelagic and nearshore
ichthyofauna of the three bays, (2) relative abundance by species, (3) age
composition of the populations of major species by means of length fre-
quency analysis, (4) food habits of abundant or otherwise major species,
and (5) seasonal and diel migrations and changes in distribution.

This project is complemented by a similar study of the demersal fishes
in the same area by the Alaska Department of Fish and Game (OCSEAP Research
Unit No. 486). The most complete picture of the island's estuarine fish
fauna will necessitate review of both studies.



CURRENT STATUS OF KNOWLEDGE

A fair amount of exploratory research has been done on the demersal
fauna inhabiting the bays and banks around Kodiak Island, but there is
very little published literature on the nearshore and pelagic estuarine
fishes of the island. '

Rutter's (1898) paper is certainly one of the first accounts of inter-
tidal fishes on Kodiak Island, although most of the effort in that study
was on the outer, exposed ccast on the west side. His paper is a list and
description of several intertidal fishes, primarily cottid species, which
he encountered near Karluk and in Uyak and Alitak bays. Very little ich-
thyological survey work took place in the Gulf of Alaska after the fre-
quent expeditions around the turn of the century. The next comprehensive
study of Kodiak intertidal fishes to our knowledge was by Hubbard and
Reeder (1965a,b), who examined 71 samples from several bays on the east
side of the island. They documented several range extensions and concluded
from their results that the intertidal fish fauna of Kodiak Island is more
similar to that of northern Washington and British Columbia than to that
of the Aleutian chain and the Bering Sea.

To our knowledge, there is no published literature on the subtidal,
littoral fishes of Kodiak Island.

The midwater habitat of the island's estuarine bays has not been
studied, but the epipelagic zone at least has been sampled repeatedly.
Each summer since 1963 FRI personnel. have sampled by a surface tow net sev-
eral large bays on Kodiak and Afognak islands (including the bays surveyed
in the present study) to monitor the abundance and distribution of juvenile
pink salmon (Tyler, 1972, and unpublished ms.). The intent has been to
use juvenile abundance to forecast the size of the adult run one year later.
Other fishes were noted in these studies, especially the abundant ones such
as juvenile greenling, Pacific sandfish, and capelin. Juvenile greenling
were often found in close association with young pink and chum salmon.
Gosho studied the food habits of pink and chum salmon and juvenile greenling
caught in the 1971 townet sampling of Kiliuda and Alitak bays (Gosho, 1977,
and unpublished data).

Considerable information on the timiﬁg of salmon runs to the Kodiak-
Afognak area has come from aerial stream surveys conducted since 1952 by
Fisheries Research Institute personnel (see Bevan, 1850 for earlier infor-
mation, and annual stream survey reports in FRI Circulars starting with
Bevan, 1953). The Karluk sockeye salmon population has been extensively
studied through tagging projects and stream surveys. A study by Rich and
Morton (1929) showed that most of the sockeye salmon tagged near Uganik Bay
were bound for the Karluk River, and that the mean rate of travel in the
last leg of the spawning migration was 10 to 15 miles per day. Major tag-
ging experiments in 1948 and 1949 on the sockeye salmon on the west side of
Kodiak Island, designed largely to provide estimates of run size, provided
information on migratory routes and timing in the immediate Kodiak area
(Bevan, 1959). A tagging study of Olga Bay sockeye salmon by Barnaby and
DeLacy (Bower, 1940) indicated a one- to two-week lag between when the fish
are encountered at the mouth of Moser Bay (northwest corner of Alitak Bay)
and their arrival at the stream weirs around Olga Bay.



DESCRIPTION OF THE STUDY AREA

Kodiak Island is a southwestern extension of the Kenai Peninsula and
has a mostly mountainous terrain and a "highly dissected, fiord indented,
rugged coast" (AEIDC and ISEGR, 1974). There are stretches of sandy shore-
line on the southwest coast but most of the shoreline is perhaps best des-
cribed as a drowned glacial erosion coast (Shepard, 1973) featuring numer-
ous estuarine bays extending deep into the interior. Climatologically,
the Kodiak area is mild for its latitude and moist (mean monthly tempera-
tures at Shearwater Bay range from 30.2 F in December to 54.0 F in August,
mean annual precipitation is 97.9 in at Shearwater Bay and 5u4.4 in at Kodiak;
data from Environmental Data Service, NOAA). Marine ice forms only locally

in bays during periods of exceptiocnally cold weather (Nybakken, 1969).

The dominant circulatory feature in the area is the Alaska Stream
which flows in a south-southwesterly direction at about 25-75 cm/sec at the
shelf break 60-80 km off the east coast of the island (AEIDC and ISEGR,
1974). The inshore circulation is poorly known, but is determined mostly
by the complex interaction of tidal fluctuations (2.6 m mean diurnal range
at Kodiak; National Ocean Survey, 1976) and geomorphology, and any westward
drift or suspected eddy from the Alaska Stream.

The Kodiak Island region is very productive biologically, and its many
and diverse fisheries make it one of the most important seafood producing
areas in the nation. The east und south coasts contribute greatly to the
overall production and should be considered especially important in light
of the proposed oil lease areas just north, east, and southeast of the
island.

We selected Ugak, Kaiugnak (including Kiavak Bay) and Alitak bays to
be our study area as they are quite different from each other in-size and
morphology but together well represent most of the estuarine habitats on
the east and south coasts of the island (Fig. 1). Ugak Bay is about 35 km
long and gradually narrows to form a very protected and diverticulate head.
Most of the shoreline is precipitous or at least steep, with solid rock
faces, boulders, rubble, or cocbble comprising the intertidal substrate.
Beaches that terminate gentler slopes and beaches near river mouths have
muddy (only at the head of the bay), sandy, or black gravel substrat§.

The neritic zone is narrow in most places since the subtidal bottom is sub-
marine mountainside. In a few bights and harbors alluvial deposits have
formed fairly wide banks and shelves. The inner region of Ugak Bay at-
tains a depth of about 97 m, and is separated from the outer bay by a nar-
row sill 33 m deep extending across the bay from Saltery Cove. The ?uter
region of the bay has a maximum depth of 104 m. Kaiugnak Bay is basically
similar to Ugak Bay except that it is only 15 km long and hence more ex-
posed to the ocean, and includes two large lagoons. The bottom ?f Kaiugnak
Bay 1s quite irregular, but has no sill to make the bay a true fjo?d. The
maximum depth is 123 m at the mouth, and the mean depth near the middle of
the bay is about 80 m. Alitak Bay is much larger than the other bays,
opens on the south side of the island, and has a considerably more complex



shoreline and bottom topography. The exposed eastern shore consists of
rubble, rocky bluffs and a few sand and gravel bights. The west side of
Alitak is shallow and has many islands, reefs, and small, protected bays.
Alitak Bay is only about 46 m deep at the southeast corner of the mouth,
and reaches a maximum depth of about 181 m in the long, deep trough forming
Deadman Bay. The bottom contour'is irregular and features two large reefs
near the middle of the bay.



FIELD METHODS

Gear, Sampling Methods and Locations

We sampled the pelagic and nearshore zones of the bays wfth five types
of fishing gear, each considered appropriate for a particular genre of
habitat. The pelagic zone was sampled by a midwater herring trawl in the
mesopelagic and lower epipelagic zones, and by a tow net in surface waters.
A beach seine was used to sample the intertidal zone, and a try net (small
otter trawl) and trammel nets were used in the subtidal littoral region.
The try net sampled the smooth-bottomed banks and shelves, and the trammel
nets were set off rocky bluffs, amidst boulders, and in kelp beds to sample
habitats unworkable by active gear. Detailed descriptions of these gear
follow.

1) " The tow net was 14.9 m long, 6.1 m wide and 3.1 m deep at the
mouth, and made from green nylon. The stretch mesh sizes were
7.6 cm at the mouth, 3.8 cm and 1.9 cm in the body, and 0.64
em in the last 5.6 m of the net. The codend had a zipper for
opening and closing, and the foot rope and head rope had leads
and floats, respectively, to ensure proper opening of the net.
The net was attached to two vertical steel poles, and a 6.8
kg weight and a large float were attached to each pole near
the foot rope and head rope connections, respectively. Towing
bridles were 9.2 m long. This net is designed to be towed
between and behind two boats to avoid propeller wash.

2) The Marinovitch herring trawl was 27.5 m long, 6 m wide and 5 m
deep at the mouth, and made from black nylon. The stretch mesh
sizes were 7.6 cm in the wings, 6.4 cm in the throat, 5.1 cm and
3.8 cm in the body, and 1.3 cm in the codend. The 1.53 x 2.14 m
steel V-doors were attached to the trawl via 55 m steel cable
bridles. A standard warp formula of 2.25 times desired depth +
7.3 m was used.

3) The beach seine was 47.3 m long by 3.05 m deep at the ends, and
by 4.4 m deep at the middle. Stretch mesh sizes graduated from
3.2 cm in the outer 14.9 m panels,to 1.0 cm, and finally to 0.3
em in the innermost partial bag, 3.9 m wide. Sufficient floats
and 56.2 gm leads were present to keep the net on the bottom and
the float line from sagging below the surface. Netting was white
knotted nylon in the outside mesh and green knotless nylon in the
inner three panels.

4) The try net was 6.1 m long, 3.3 m wide and 0.76 m deep at the
mouth, and made from green knotted and knotless nylon. Stretch
mesh sizes were 3.8 cm in the throat and body, 2.9 cm in the 1.8 m
long codend, and 0.64 cm in the codend liner. Four 12.7 cm diam-
eter floats and a tickler chain were affixed to the head and foot
ropes, respectively, in turn attached directly to the 0.61 x 0.33 m
steel and wooden otter doors. A 7 m bridle connected the doors to



a swivel at the end of the towing cable, and a 6.8 kg lead ball
was attached near the swivel to help keep the net on the bottom.
A standard warp formula of 4 times desired depth + 7.3 m was used.

5) Each trammel net was 45.7 x 1.8 m with 51 cm stretch mesh in the
two outer panels and 5 cm mesh in the loosely hanging inner panel.
Material was green knotted nylon. The lead line was 1.27 cm diam-
eter leadcore rope, and four floats were evenly spaced along the
polypropylene float line. The two nets were shackled together in
an L-shape, with one end tied to shore, a 7.3 kg anchor at the
right angle, and a small Danforth anchor at the outer end.

Field sampling toock place during four cruises. The first cruise (May
21 - June 3, 1976) was on the R/V Commando, a 20.4 m fisheries research
vessel maintained by the College of Fisheries, University of Washington.
The Commando is equipped with radar, loran, and a Simrad EH2 echosounder
which was used during trawling. The beach seine and midwater trawl were
the only types of gear available in the first cruise. The second cruise
(June 16 - June 30) was on the 12.8 m commercial purse seiner M/V Dutch Girl,
also equipped with radar and a Simrad echosounder. All gear types were used
during the second cruise except the midwater trawl, which could not be set
from the seiner. All five gear were employed in the last two cruises (July
15 - August 7 and August 25 - September 16), again on the R/V Commando.

Midwater trawl hauls were usually ten minutes in duraticn, and were
about 1.3 km long. In the first cruise the midwater trawl was fished also
on the surface since the tow net was not available. Trawling transects and
stations were selected to represent all major morphological features of the
bays (arms, bights, troughs, etc.). Additional sets were made in cruise 1
when the echosounder indicated large or numerous traces. Trawling depths
were in 9 or 18 m increments, and were decided largely in advance. A slight
modification toward proportional sampling seemed warranted on the basis of
early catches and echosounding information, which indicated more fish in the
deeper strata (within about 30 m from the bottom). All cruise 1 stations
except one were repeated and a few more were added in subsequent cruises.
The original trawl depths of cruise 1 were generally repeated in cruises 3
and 4, although in both later cruises a few stations were sampled randomly
with respect to depth. Midwater trawling was done in all daylight hours,
and four nighttime sets were made in Ugak Bay during the third cruise.

We townetted in cruises 2-4 by towing the net on the surface between
the large boat and an outboard skiff or a diesel-powered purse seine skiff.
At the end of a ten minute tow, covering about 0.74 km, the entire net was
hoisted on board the large boat for emptying. To allow valid comparison
of our results with past FRI tow net data from these bays, we duplicated
past methods closely. This included using many of the transects and stations
of past projects, and sampling at night in Ugak and Kaiugnak bays and in day
in Alitak Bay. In the fourth cruise (early September) a few experimental
nighttime tows were made around Cape Hepburn in Alitak Bay as well.

The try net was towed from the Dutch Glrl in cruise 2 and from the
diesel-powered seine skiff with help from a Model 8274 12-v Warn winch in



the last two cruises. Try net sites were selected in cruise 2 on the basis
of smooth and workable substrate, habitat type, and location in the bays.
Trawl depths of 4, 9, and 13 m were maintained by an echosounder or sounding
line. Tows were ten minutes long and covered about 0.46 km depending on the
force and direction of wind and current. Try net sampling was diurnal.

The trammel nets and beach seine were set from a 4.6 m Delta Marine
fiberglass skiff. The trammel nets were set off rocky bluffs and/or in kelp
beds, usually near beach seine and try net sites. The two trammel nets were -
always set together, one attached to and perpendicular to shore, and the
other attached to the first but parallel to shore. Sets were 10, 5, and 2.5
hrs long in cruise 2, and almost always 2.5 hrs long in subsequent cruises
since the shorter sets produced adequate samples. Trammel net sets were
mostly diurnal. The beach seine was set by anchoring one end to shore and
laying the net out from the skiff to form a semicircle. As the arc was
closed, the seine was manually pulled to shore. Seine sites were selected
to represent as many intertidal habitats as feasible, and while many stations
were sampled repeatedly during the summer, a few spot sets were made in each
cruise to represent especially interesting habitats and to prevent the
systematic neglect of major intertidal community variations. Seine sites in-
cluded weedy, soft-bottomed habitats near the heads of bays, and protected
and exposed sandy, gravel, and cobble beaches.

Figures 2-5 show sampling transects and stations for all gear types,
although not all stations shown were sampled in each cruise. Table 1 pre-
sents the number of sets and standard hauls (defined in Methods of Analysis)
for each gear type in each bay and cruise.

Processing Catches

Catches were sorted to the finest taxon feasible, usually to species.
Specimens tentatively identified were saved for later laboratory examination.

In most cases we recorded the predominant life history stage of each
species present in a haul. "Larvae" was recorded for fish thought not to
have fully metamorphosed from the postlarval stage. "Juvenile" signified
young of the year for gadids, gasterosteids, hexagrammids, trichodontids,
Oncorhynchus gorbuscha, and 0. keta, smolts and immatures for 0. nerka
and 0. kisutch, and especially small individuals for Salvelinus malma.
Pleuronectids under about 150 mm were arbitrarily called "juvenile" since we
could not always distinguish young of the year and since 150 mm was the size
above which sexes were usually distinguishable. This length may not be at-
tained until the third year or so, depending on species. For most other
species "juvenile" was recorded for fish in the smallest one or two apparent
length classes. "Adult" was recorded for other specimens, and obviously our
use of the term does not necessarily connote sexual maturity.

Usually the catches were entirely sorted and counted. Our pelagic
sampling and beach seining, however, frequently yielded large catches of
small fish, and in those cases a volumetric estimation of numbers was made.



Species represented in small numbers were first separated and counted
directly. Then a single random subsample was chosen to displace exactly
200, 500, or 1000 ml of water, depending on the size of the fish. Fish in
the subsample were counted by species and usually retained for length
measurements. The volume of the remaining catch was found by water dis-
placement, and thereby catch in numbers of each species could be estimated
proportionately. This technique was also employed when fish were inextri-
cably mixed with large quantities of shrimp or jellyfish.

With few exceptions total length measurements (in mm) were recorded
for all fish or a subsample of fish from every haul. When subsampling we
attempted to obtain measurements from the full range of sizes present in
the catch, although we did not practice truly proportional subsampling.

Stomachs were taken from selected fish which had been injected with
10% formalin immediately after capture or from uninjected fish caught within
one hour to prevent excessive post-capture digestion. Stomachs were label-
led, tied to prevent loss of contents, and after fixation they were trans-
ferred to 40% isopropyl alcohol. Small fish saved for food habits analysis
were preserved whole, after slitting the abdominal cavity, and dissected
later. ‘

Physical Measurements

Temperature and salinity were the principal physical variables measured.
Surface temperatures (+ 0.1 C) were read from a protected laboratory thermo-
meter, an unprotected reversing thermometer, and from a Beckman R55-3 in-
duction thermometer/salincmeter.  Midwater temperatures were taken by a
bathythermograph in cruise 1, and by the Beckman salinometer in cruises 3
and 4. Nearshore salinity samples were returned to Seattle after cruises
1-3 and were there analyzed with a UW-PNL electrode salinometer (+ 0.1 ppt).
The Beckman salinometer gave all measurements of pelagic salinities in
cruises 3 and H.



LABORATORY METHODS

Laboratory work consisted of specimen identification and stomach
content analysis. Specimens which were unidentified or tentatively
identified in the field were examined later in the laboratory. Ve
used several published and unpublished keys and taxonomic descriptions,
and tried to identify each specimen to the species level. Our iden-
tifications of juvenile and adult forms are very reliable, but larval
identification received no special effort and should be viewed
accordingly.

Stomach samples were transferred from formalin to 40 percent
isopropyl for storage before examination. The contents of each stomach
were examined separately to give as much detailed information as
possible, The fullness of the stomach and the percent digestion of
contents were first judged according to interval scales. Total wet
weight of contents (#.01 g) was taken, and then each prey category,.
consisting of a taxon/life history stage combination, was counted
directly or estimated by subsampling, and weighed (#.001 g). The
extent of taxonomic indentification varied, and was dependent on the
degree of digestion, the general taxon, and the life history stage.
Most prey were identified to class, order, or suborder.
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METHODS OF ANALYSIS

We analyzed catch data in terms of catch per unit of effort (CPUE),
and data from each gear type were analyzed separately to avoid making fal-
lacious assumptions about relative efficiencies of the gear. To show dis-
tributional trends various regions within the bays were defined to corres-
pond to major ecological or hydrographic features such as head cf the bay,
protected inlets, and exposed rocky shore (Fig. 2-5). Calculating mean
CPUE values for various regions loses some precision compared to a station-
by-station analysis, but it suffices to show the major distributional
features and permits figures which are readily interpretable and unoccluded
by often enormous sampling variability. Ugak Bay was divided into three
regions (inner, middle, and outer) graduating from the protected, narrow
head of the bay to the open and more exposed outer section. Kaiugnak Bay

- was divided into two similarly conceived regions (inner and outer). The
nearshore zone of Alitak Bay was divided into four regions for analysis:
1) Deadman, 2) eastside, representing the rocky exposed beaches of the east
side of the bay, 3) westside, consisting of the protected Moser and Kempff
bays, and 4) Tannerhead, a shallow-profile, exposed sandy beach. The pelagic
zone of Alitak Bay was broken into five relevant regions: 1) Deadman,
2) Hepburn, of particular interest because of its typically large concentra-
tions of juvenile pink salmon, 3) westside, consisting of the several pro-
tected inlets, 4) middle, and 5) outer.

For each combination of cruise, region, and gear type the total catch
of a species was divided by the appropriate number of standard hauls to ar-
rive at the CPUE values. For the midwater trawl, tow net, and try net a
standard haul was defined as one ten minute tow. A single set comprised
""" one beach seine standard haul, and one 2.5-hr set of both trammel nets com-
prised one standard trammel net haul. For the few longer trammel sets, the
number of standard hauls was simply the number of multiples of 2.5, ignoring
any relation between set length and catchability.
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RESULTS AND DISCUSSION

Distribution and Abundance

Appendix Table 1 provides a checklist of the 70 species caught in this
study and their relative abundances and where and when they were caught.
Appendix Tables 2-52 summarize all catch data in terms of catch per unit of
effort (CPUE; mean number of fish/haul) of each species in the various
regions of the bays, and these tables are arranged by bay, gear type
(= habitat), and cruise. The salient results of this CPUE breakdown are
presented visually via maps (Figures 6-23) showing geographical and temporal
trends in relative CPUE of major species. The lengths of the bars on the
maps reflect relative CPUE, and for each map the highest CPUE plctured is

~given for standardization.

Each bay is discussed separately, and a fourth section summarizes im-
portant results and compares and contrasts findings from the three study
bays.

Ugak Bay

Surface: The surface waters of Ugak Bay contained, in order of decreasing
relative abundance, large numbers of capelin (Mallotus villosus), Pacific
sandfish (Trichodon trichodon), Pacific sand lance (dmmodytes hexapterus;
almost only in cruise 1), and age-0 pink salmon (Oncorhynchus gorbuscha).
Capelin were represented by all life history stages, although mature (i.e.,
sexually dimorphic) adults were rare and present only in the first two
cruises. Capelin were most abundant in the inner two-thirds of the bay,
especially in the middle region and that part of the inner region east of
about 152°53'" (Fig. 6A). The apparent decline of overall mean CPUE of cape-
lin from 591.5 fish/haul in cruise 3 to 55.9 fish/haul in cruise 4 (cf.
Appendix Tables 3 and 4) cannot be explained by distributional changes, as
the midwater sampling in cruise 4 showed that large numbers of juvenile
capelin were still in the bay at that time. It possibly reflects a seasonal
change of depth distribution, however.

Age-0 sandfish were caught on the surface in very small numbers in
cruises 1 and 2, but in great abundance later (Fig. 7A). This suggests
that there might be an influx of larval and/or juvenile sandfish into the
bay in early July, but we cannot dismiss the possibility that increasing
susceptibility to capture concomitant with growth was primarily responsible
for the suddenly large catches in later summer. Juvenile sandfish were most
abundant in the outer region of Ugak Bay.

The lack of townetting in cruise 1 hampers our study of epipelagic
residence by juvenile pink and chum (0. keta) salmon. However, the several
surface hauls made with the herring trawl indicated that some juvenile pinks
were in the pelagic zone as early as late May (Appendix Table 5). Tow-

netting in crulse 2 (late June) produced greatest numbers of pinks in the
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middle part of the bay (Fig. 8A), although the overall mean catch then was
only about 1.5 fish/haul. In late July juvenile pinks were still mainly in
the middle region of the bay, but the overall mean catch was near 13 fish/
haul. In the fourth cruise (late August) the mean CPUE dropped to 5.7 fish/
haul, which may be explained by outmigration or by greater gear avoidance
concomitant with larger size, or both. Fig. 8A shows that in cruise 4
catches of young pink salmon increased toward the mouth of the bay, offering
strong evidence that the fish were in the process of migrating out from the
bay. Surface catches of young chum salmon were neither large nor consis-
tent enough to permit similar inferences about distributional changes with
time; the overall catch of age-0 chum salmon was about 40% that of pinks,
and most of that catch was from a single haul.

Other salmonid species found in the surface waters were, in order of
decreasing CPUE, coho salmon (0. kisutch), sockeye salmon (0. nerka), and,
incidentally, Dolly Varden (Salvelinus malma). The coho and sockeye salmon
were caught in cruises 2-U4, and had obviously smolted and entered marine
waters the immediately past spring.

The surface trawling in cruise 1 indicated a considerable abundance
of larval and juvenile sand lance (4. hexapterus) in the inner and middle
regions of the bay (Appendix Table 5). Interestlngly, this species was
only incidental in surface catches in later cruises.

Other species caught regularly on the surface were postlarval and/or
juvenile yellow Irish Lord (Hemilepidotus jordani), age-0 greenlings
(Hexagrammos spp.), and age-0 threespine stickleback (Gasterosteus acul-
eatus). The juvenile greenling could not be identified to species in the
field, but subsequent laboratory examination proved these to be white-
spotted greenling (H. stellerit) and masked greenling (H. octogrammus) .
Other incidental but notable surface catches were mainly juveniles of
snake prickleback (Lumpenus sagitta), black rockfish (Sebastes melanops),
Pacific herring (Clupea harengus pallasi), walleye pollock (Theragra
chalcogramma), silverspotted sculpin (Blepsias cirrhosus), soft sculpin
(Gilbertidia sigalutes), tubenose poacher (Pallasina barbata), and Bering
wolffish (4narhichas orientalis).

Midwater zone: Capelin and, in the last two cruises, sandfish were by far
the most abundant species throughout the water column of Ugak Bay (Appendix
Tables 6-8). As in the surface stratum, capelin were consistently most
abundant in the inner and middle regions (Fig. 10A). Analyzing the diurnal
catches by depth showed capelin to be present in all depth strata (incre-
mented 9-20 m, 21-60 m, 61-100 m), with density generally increasing toward
the bottom (Table 2A).

The midwater trawl first encountered juvenile sandfish in the third
cruise (late July), although their earlier presence in the bay was verified
by surface trawling. Sandfish occurred throughout the bay, but an exceptional-
ly large catch was made in five hauls in the outer region in late August
(Fig. 11A). Like the capelin, sandfish were distributed all through the
water column but with highest densities in the deepest (61-100 m) stratum
(Table 24).
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Larval, juvenile, and small adult sand lance occurred in the meso-
pelagic zone as well as on the surface in cruise 1, but subsequent midwater
sampling yielded only incidental numbers (Fig. 12A). Sand lance were found
principally in the inner two-thirds of the bay.

Other midwater species were also represented almost only by juvenile
forms. Midwater salmonid catches were negligible, and considering that
19.5 standard midwater trawl hauls were made in the 9-20 m stratum over
the summer, the data verify that juvenile salmon are surface dwellers.
Larvae and juveniles of the yellow Irish Lord comprised the most abundant
midwater cottid form, followed in order of decreasing abundance by Triglops
sp. (probably T. pingeli), B. cirrhosus, B. bilobus, and G. sigalutes.
Other incidental catches were larval and/or juvenile bathymasterldo, wall-
eye pollock, and snake pricklebacks.

‘The four nighttime midwater trawl hauls in the third cruise yielded
capelin and sandfish but also juvenile and adult flathead sole (Hippoglos-
sotdes elassodon), rock sole (Lepidopsetta bilineata), snake prickleback,
and adult ribbed sculpin (7. pingeliZ). In one night tow near Eagle Harbor
the echosounder indicated a large aggregation over twenty meters deep and
at least as long as the tow (1.3 km); the catch was almost entirely juvenile
capelin. Daytime echosounding traces were invariably small and patchy, and
usually turned out to be aggregations of invertebrates, principally Euphausi-
acea and Hyperiidea. -

Nearshore zone: In terms of CPUE alone, the sand lance was by far the most

abundant species in the intertidal zone. Sand lance were distributed
throughout the bay, with highest densities apparently in the middle region
(Fig. 13A). 1In each cruise almost the entire catch came from a very few
hauls, substantiating that sand lance occur in dense schools or aggregations.
They occurred most often over black sand and small gravel substrate, and in
all tide stages.

Juvenile pink and chum salmon were also dominant intertidal species in
the early part of the season (Appendix Tables 9-12). In late May they were
mostly near the mouths of streams, although since we could not seine along
the precipitous shoreline between bights and major streams, we cannot say
how dispersed along the shore the young salmon may have been. The largest
juvenile pink salmon catches in late May were from the head of the bay (in-
cluding Hidden Basin), Saltery Cove, Eagle Harbor, and from Pasagshak Bay.

As found for sand lance, young salmon were distributed along the shore in
dense schools. Pink and chum salmon were usually found schooled together
(at least they were frequently caught in the same hauls), and pinks generally
outnumbered chums severalfold at least. Juvenile salmon catches generally
declined through the summer, although one beach seine site in the northwest
corner of Eagle Harbor was found to have a consistently large concentration
of salmon fingerlings (Fig. 2 and 14A). In cruises 2 and 3 a large catch of
both species was made at that site, and the third cruise catch of 10,000

was probably greatly underestimated. (The entire catch was released),

Adult pink and to less extent chum salmon were encountered only in late July
near the mouths of major streams.
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Other salmonid species occurring in the intertidal zone included sub--
adult and adult Dolly Varden, a few sockeye and coho smolts, and small
numbers of coho fry (Appendix Tables 9-12). We suspect that the coho fry
were somehow displaced from their usually lotic habitat. Dolly Varden
were caught mostly in aggregations near the mouths of streams, especially
along the south shore of the inner region and in Pasagshak Bay (Fig. 16A).

While the intertidal catches of juvenile salmon declined greatly by
late July (except for the Eagle Harbor concentration just mentioned),
juvenile greenling (H. octogrammus and H. stelleri mostly, and apparently
fewer H. lagocephalus) were moving inshore where they metamorphosed from
pelagic to littoral residents. This was first noticed in mid-June, but
especially in late July greenling were caught in all stages of transition
from the pelagic morph (countershaded, forked caudal fins) to the littoral
morph (square caudal fins and typical adult markings and coloration).
Greenling catches, consisting mainly of juveniles, increased throughout the
summer (mean CPUE values were 0.3, 0.4, 3.9, and 4.6 fish/haul in cruises
1-4, respectively), and all three species were found mostly over small rock
substrate covered with Fucus and/or Ulva.

Juvenile great sculpin (Myoxocephalus polyacanthocephalus) comprised
the dominant intertidal cottid species, and they were most abundant in the
inner region of the bay (Fig. 17A). In the first cruise many of these were
around 20 mm total length and were surely young of the year. Silverspotted
sculpin (B. ecirrhosus), staghorn sculpin (Leptocottus armatus), padded
sculpin (4rtedius fenestralis), Gymnocanthus spp. (G. galeatus and G. pis-
tilliger were several times identified, but specimens were recorded only to
genus), and yellow Irish Lord were common in beach seine catches. Of ich-
thyological interest, two specimens of Porocottus quadrifilis were caught in
the same haul, one fish being ochre and the other bright green.

Other intertidal catches included surf smelt (Hypomesus pretiosus),
found only in Pasagshak Bay, largely young-of-the-year and juvenile pleuro-
nectids (mostly rock sole, L. bilineata, but also starry flounder, Platich-
thys stellatus and sand sole, Psettichthys melanostictus), crescent gunnel
(Pholis laeta), tubenose poacher (P. barbata ), capelin (almost all of
the adults were caught in late May ), snake prickleback, herring larvae in
late August, and threespine stickleback.

Subtidal catches were dominated by yellowfin sole (Limanda aspera).,
rock sole (L. bilineata), and snake prickleback (L. sagitta) in the try
net, and by adult greenlings (Hexagrammos spp.), rock sole, adult sturgeon
poachers (Adgonus acipenserinus), and adult herring in the trammel nets.
The principal try net catches of snake prickleback were in Saltery Cove and
especially in Pasagshak Bay (Fig. 18A). Yellowfin sole were trawled mainly
in the inner two-thirds of the bay, while rock sole catches generally increas-
ed toward the mouth of the bay (cf. Figs. 19A and 20A). Table 3 shows a
consistent tendency for highest rock sole catches in the shallower water and
highest yellowfin sole catches in the deeper littoral zone.
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Despite the constant problem of kelp clogging the opening of the try
net, nearshore trawling produced the greatest species richness of all gear
types employed (Appendix Tables 13-15). Other notable try net catches
were butter sole (Isopetta isolepis, almost only from Pasagshak Bay), juven-
ile and small adult greenlings, juvenile halibut (Hippoglossus stenolepis),
and several species never seen in beach seine catches, including ribbed
sculpin (T. pingeli), plain sculpin (Myoxocephalus jaok), Alaska plaice
(Pseudopleuronectes quadrituberculatus), Alaskan ronquil (Bathymaster
caeruleofasciatus), Bering poacher (Occella dodecaedron), and Aleutian
alligatorfish (4dspidophoroides bartoni).

The trammel nets produced especially large catches of masked greenling
(H. octogrammus), rock greenling (H. lagocephalus), and whitespotted green-
ling (H. stelleri), in order of decreasing relative CPUE. These species
were distributed throughout the bay, and all three species were caught in
most sets, suggesting a considerable overlap of habitat (Fig. 21A, 224,
and 23A). Whereas yellowfin sole were more abundant than rock sole in try
net catches, the reverse was true for trammel net catches (Appendix Tables
16-18). Interestingly, large adult herring were caught by the trammel nets
throughout the summer, and almost the entire catch came from the Pasagshak
Bay site. Uncommon but noteworthy species in trammel net sets were red
Irish Lord (H. hemilepidotus), kelp greenling (Hexagrammos decagrammus:;
only in the last cruise), and antlered sculpin (Enophrys diceraus).

Kaiugnak Bay

Surface: The capelin was by far the most abundant species in the epipelagic
zone of Kaiugnak Bay, followed by sand lance, sandfish, and in incidental
numbers by age-0 Hewxagrammos spp., pink salmon, and others (Appendix Tables
19-22). Sand lance of all life history stages were caught mainly in late
May (in the surface trawl), and in small numbers in late June. Capelin were
caught all through the bay in all cruises, although catches in early Septem-
ber were very small (Fig. 6B). Sandfish were caught only in the last two
cruises (Fig. 7B). Interestingly, juvenile pink salmon were relatively un-
common in Kaiugnak Bay; only 11 fish were caught during the entire summer.
Other surface catches included sockeye salmon smolts (undoubtedly immigrants
from another estuary system since there is no lacustrine habitat in the
drainage immediately around Kaiugnak Bay), tadpole sculpins (Psychrolutes
paradoxus), juvenile prowfish (Zaprora silenus), threespine stickleback,

and juvenile rock and flathead sole.

Midwater zone: In late May sand lance comprised the dominant mesopelagic
species, albeit in small numbers (Fig. 12B, Appendix Tables 23-25). In
subsequent cruises, however, capelin and sandfish were the only common mid-
water species. Capelin and sandfish were distributed throughout the bay,
and sandfish were especially abundant in the outer bay in early September
(Fig. 10B and 11B). Both capelin and sandfish tended to be most abundant

in the deeper strata, although because each depth stratum is represented by
only one or two hauls, Table 2B also shows a considerable catch variability.
Besides capelin, sand lance, and sandfish, only larval and/or juvenile
yellow Irish Lord, snake prickleback, walleye pollock, prowfish, bigmouth
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sculpin (Hemitripterus bolini), and unidentified postlarval bathymasterids
were found in the midwater habitat (Appendix Tables 23-25).

Incidental catches of crustacea were generally higher in Kaiugnak Bay
than in Ugak Bay. Large zooplankters retained in the midwater trawl and
tow net were Euphausiacea, Hyperiidea, decapod zoea, at times large quan-
tities of small shrimp (Pandalus borealis and/or P. hypsinotus), and many
hydrozoan medusae and scyphozoans.

Nearshore zone: Sand lance overwhelmingly dominated intertidal catches all
through the summer, and were especially abundant in the inner region of the
bay over small gravel and sand substrate (Fig. 13B). As before the huge
variability of sand lance catches reflected a highly clustered distribution.
Juvenile pink salmon were next in abundance, and were caught chiefly on the
exposed side of the spit enclosing the lagoon at the head of Kiavak Bay
(Fig. 3 and 14B). Catches of juvenile salmonids declined sharply by late
July, and none. were caught in early September (Fig. 14B and 15B). Adult
pink and in less abundance chum sdlmon were caught in late July in aggrega-
tions near a small stream feeding the head of the bay and near the Kiavak
lagoon. A large number of juvenile sandfish occurred in beach seine catches,
although most of these were from a single set in moderate surf on the north
shore of the outer region (Fig. 3). Juvenile great sculpin comprised the
bulk of intertidal cottid catches, and were most abundant in the more pro-
tected inner region of the bay (Fig. 17B). Juvenile greenling catches in-
creased over the summer, and as in Ugak Bay masked greenling were most abun-
dant followed by whitespotted and rock greenling (Appendix Tables 26-29).
There were especially many juvenile greenling in the Kiavak lagoon, where
the substrate was small rocks heavily covered with Fucus. Sexually dimorphic
capelin were seined only in late May at a sandy beach at the head of the
bay. Other beach seine catches were young-of-the-year threespine stickle-
back, silverspotted sculpin, tubenose poacher (P. barbata), crescent gunnel
(P. laeta), a few Dolly Varden, and mainly juvenile rock sole and starry
flounder.

The try net was used at three sites in Kaiugnak Bay, and only at the
Kiavak site (Fig. 3) was sampling generally unimpeded by kelp clogging the
net. The snake prickleback (L. sagitta) was the dominant species in try
net catches, although only in cruises 2 and 3 and only in the outer region
of the bay (Fig. 18B). Pleuronectids were next in abundance, and rock sole
were consistently more abundant than yellowfin sole (Appendix Tables 30-32).
The yellowfin sole was more evenly distributed through the bay than was the
rock sole, which was caught almost only in the outer region (Fig. 19B and
20B). Analyzing try net catches by depth failed to indicate any consistent
trends in depth utilization by rock sole and yellowfin sole as were found
in Ugak Bay, although the considerably smaller catches of both species in
Kaiugnak Bay may pertain to this result. Pleuronectids encountered incid-
entally were sand sole (P. melanostictus), Pacific halibut (H. stenolepis),
butter sole (I. Zsopsetta), and flathead sole (H. elassodon). The greenlings
were second to pleuronectids in relative abundance, and the masked greenling
was consistently the dominant hexagrammid. Greenling catches increased
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throughout the summer, reflecting recruitment of juveniles to the nearshore
zone. A total of ten cottid species were caught by the try net, including
Gymnocanthus spp., Triglops sp., red and yellow Irish Lord (H. hemilepidotus
and H. jordani), silverspotted sculpin, three species of Myoxocephalus, and,
interesting from a zoogeographical perspective, the manacled sculpin (Syn-
chirus gilli). Other incidental try net catches were tubenose and sturgeon
poachers, penpoint gunnel (dpodichthys flavidus), tubesnout (Aulorhynchus
flavidus), and Arctic shanny (Stichaeus punctatus).

Rocky subtidal (i.e., trammel net) catches were mostly of adult masked,
rock, and whitespotted greenling (Appendix Tables 33-35). All three species
were abundant throughout the bay (Fig. 21B, 22B, and 23B). The rock sole
was the only pleuronectid caught by the trammel nets in Kaiugnak Bay.

Other noteworthy catches were adult black rockfish (S. melanops; only in the
outer region), kelp greenling (again, only in the last cruise), great sculpin,
and Alaska ronquil (B. caeruleofasciatus).

Alitak Bay

Surface: In terms of numbers alone, the capelin was by far the most abun-
dant species in the epipelagic zone, although essentially all of these were
larvae and small juveniles caught in a few hauls in the Hepburn region in
mid-September (Appendix Tables 36-39). Interestingly, the larvae were
caught in three diurnal hauls, and all of the juveniles were caught in a
few nighttime hauls. Only one capelin was caught on the surface in other
cruises, a marked contrast from the night catches from other bays.

Juvenile pink salmon were the most consistently abundant epipelagic
residents, and were especially abundant in the lower Deadman region and in
the Hepburn region (Fig. 8B). The diurnal pink salmon catches in Alitak
were notably more variable than the nocturnal catches in Ugak Bay, evinced
by several instances when catches of from several hundred to over a thous-
and fingerlings were preceeded or followed immediately by one to several
empty hauls. The mid-September catches were drastically reduced relative
to earlier levels (Appendix Table 38, Fig. 8B), making us wonder whether
the negligible catches reflected outmigration or to some extent perhaps
diurnal aversion of surface waters by the larger juveniles. Six nocturnal
tow net hauls were made in the lower Deadman and Hepburn regions, and the
total catch of only three juvenile pinks suggested that the fish were
either staying below the surface throughout the diel period or had mostly
left the bay, or perhaps both.

Juvenile greenlings were encountered more in Alitak Bay than in the
other bays, and especially large catches were made in the outer region in
late June (Fig. 9).

All other surface catches were incidental. Larval sand lance and
bathymasterids were caught in late June, and other catches included a few
juvenile chum, sockeye and coho salmon smolts, Dolly Varden, Jjuvenile and
adult threespine stickleback, yellow Irish Lords, black rockfish, juvenile
tiger rockfish (Sebastes nigrocinctus) and lingcod (Ophiodon elongatus).
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Midwater zone: The capelin was substantially more abundant than any other
species in the mesopelagic habitat (Appendix Tables 40-42). Capelin were
all through the bay, but the largest catches were from the inner two-thirds
of the bay (Fig. 10C). The largest catches were generally from the sets
nearest to the bottom, although this result is occluded in Table 2C since
the bottom contour of Alitak Bay is very irregular and the table is incre-
mented by depth and not by distance from the bottom.

The juvenile sandfish population of Alitak Bay is apparently small,
as none were caught on the surface and only in the outer region in cruise
4 were any appreciable numbers caught by the midwater trawl (Fig. 11C).

Other common midwater species were slender eelblenny (Lumpenus medius),
represented by larvae and small juveniles in mid-September, adult herring,
sand lance (early in the summer), and, intevestingly, Alaska eelpout (Both-
rocara pusillum) which were found only in the deepest strata of the Dead-
man region (Table 2C). Seventy four juvenile pink salmon were caught in an
18 m set in the outer region in cruise 3, but it is distinctly possible
that they entered the trawl from the surface at the start or end of the tow.
Other midwater catches were a few juvenile greenling, adult and juvenile
cottids, prowfish, and smooth lumpsucker (4Aptocyclus ventricosus).

Nearshore zone: As in the other bays, the sand lance was the numerically
dominant species in the intertidal zone of Alitak Bay (Appendix Tables
42-46); about 75% of the total catch came from a single haul on a sandy
beach near Shag Bluff (about 56°56"' N, 153°53' W) in mid-September (Fig.
13C). '

Juvenile pink and chum salmon were abundant in late May at the head
of Deadman Bay. Although chum salmon appear to have been more abundant
than pinks, almost the entire catch of young chum came from a single haul.
Juvenile pink catches were never as great as in the other bays (cf. Fig.
1uA-C).

Other salmonid catches included Dolly Varden, again found mostly in ag-
gregations near streams throughout the bay (Fig. 16B), recent smolts of
sockeye and coho salmon, and adult pink salmon in the last two cruises.

Metamorphosing juvenile greenling were first seined in late June, and
were quite abundant in the last two cruises (Appendix Tables 43-46). Pre-
dictably, the juvenile greenling were caught mostly over small rock and
cobble substrate with profuse growths of algae. As in the other bays,
juvenile masked and whitespotted greenling were much more numerous than
juvenile rock greenling.

The dominant intertidal cottid was the great sculpin, represented
mostly by young of the year and other juveniles in the more protected Dead-
man and westside regions (Fig. 17C).

Other intertidal catches were incidental, and were similar to those
from Ugak and Kaiugnak Bays (Appendix Tables 43-46). Several nighttime
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seine sets at the head of Deadman Bay are noteworthy, as large juvenile °
(probably age 1) Pacific cod (Gadus macrocephalus) and pollock, and adult
herring were caught, indicating nocturnal use of the immediately nearshore
zone by these forms.

The try net sampling in Alitak Bay was greatly hampered by especially
large growths of kelp in the few areas suitable for nearshore trawling.
Unfortunately, no workable try net sites were found in the Deadman region.

The sand lance was the most abundant species caught by the try net in
numbers alone, but the entire catch came from a single haul near Shag
Bluff. Interestingly, that haul was offshore from and nearly simultaneous
with the beach seine haul that yielded over 20,000 sand lance, suggesting
that the aggregation was quite large.

The most consistently abundant subtidal forms were rock sole and juv-
enile and small adult greenlings (Appendix Tables 47-49). Pleuronectid
catches were always highest in the western half of the bay, and particularly
at the Tannerhead site for rock sole (Fig. 20C), sand sole, and juvenile
halibut. The catches of yellowfin sole were noticeably depressed, but were
also predominantly from the western part of the bay (Fig. 19C).

Appendix Tables 47-49 show again a consistent increase of greenling
catches over the summer, attributable to the change from pelagic to littoral
residence by juveniles. The masked greenling was again the most abundant
hexagrammid. ' 4 '

The remaining try net catches were similar to the incidental catches
from the other bays; Gymnocanthus spp., the great sculpin, shorthorn sculpin
(M. scorpius), red and yellow Irish Lord, and Blepsias spp. were the prin-
cipal cottid species, and the crescent gunnel, snake prickleback, and Arctic
shanny (8. punctatus) comprised the blennioid fishes.

Trammel nets set over rocky substrate produced large numbers of masked,
whitespotted and rock greenlings, in order of decreasing CPUE (Appendix
Tables 50-52). Masked greenling were distributed all through the bay (Fig.
22C), but the rock and whitespotted greenlings seemed to be more stratified.
Rock greenling were caught almost only in the eastside region (Fig. 21C),
while whitespotted greenling were chiefly in the westside and particularly
Deadman regions (Fig. 23C). In retrospect, the same trend for whitespotted

~greenling is seen in beach seine and try net catches (Appendix Tables 45-u439).

Other trammel net catches included the usually small numbers of large
juvenile cod and Myoxocephalus spp., but also in the fourth cruise the Atka
mackerel (Pleurogrammus monopterygius) and decorated warbonnet (Chirolophis
polyactocephalus). Five adult sockeye salmon were caught in the trammel
net set in late June near the entrance to Olga Narrows (Fig. 5).
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Summary, and Comparison of Bays .

The principal pelagic fish fauna in all bays was: capelin, sandfish,
juvenile pink salmon, and predominantly larvae and juveniles of sand lance,
herring, stichaeids, bathymasterids, cottids, and scorpaenids.

Larval, juvenile, and adult sand lance were abundant in the pelagic
zone of all bays in the early part of the summer, but catches declined to
only incidental occurrences in the last three cruises (late.June to Septem-
ber). This probably reflects a general shift to benthic and/or littoral
habitats in midsummer, but some outward movement may occur as well. Bottom
trawling by the Alaska Department of Fish and Game (ADF&G; OCS R.U. #u86)
produced almost no sand lance in Ugak and Alitak bays (Kaiugnak Bay was not
sampled), suggesting that the population occupies mainly littoral habitats
in later summer. However, the fish may have been unsusceptible to capture
by the 400 mesh Eastern otter trawl used in that survey. Barraclough,
Robinson and Fulton (1968) also found an early-summer decrease in pelagic
larval sand lance catches in their tow net sampling of Saanich Inlet near
Vancouver Island.

The capelin was the principal pelagic species in all bays, and was
represented overwhelmingly by larval and (suspected) yearling fish. Very
few sexually dimorphic fish were caught in the pelagic zone, especially in
the later cruises. There is strong albeit indirect evidence-for diel-ver-
tical movements of capelin. Lavge numbers were caught on the surface in
nocturnal Lownettlng in Ugak and Kaiugnak bays, while essentially none
were caught in diurnal townetting in Alitak Bay (except for larvae in the
last cruise only). The midwater trawl, however, proved that capelin were
abundant in Alitak Bay. Further, the only surface catches of juvenile
capelin in Alitak Bay were from the few nighttime sets around Cape Hepburn.
The markedly low surface catches of capelin in the last cruise in Ugak and
Kalugnak bays suggest a seasonal change in depth utilization by capelin,
since they were still very abundant in the midwater strata (cf. Fig. 6A
and B).

A few postlarval and small juvenile sandfish were caught in late May
and June, but by the latter half of the summer they comprised the second
most abundant pelagic species in the study area. Interestingly, Alitak Bay
seemed to have a smaller population of juvenile sandfish than the other
bays, and the overall abundance sharply declined toward the southern half
of the island (cf. Fig. 11A-C). The largest catches occurred in the mouths
of the bays in the last cruise, which suggests concentration in the outer
reglons concomitant with movement out of the nursery bays. The bottom trawl-
ing by ADF&G yielded few sandfish in Ugak and Kaiugnak bays in June, but
larger numbers in late summer (James Blackburn, unpublished ms.; personal
communication). Also, the mean weight of sandfish decreased from 77 gm and
132 gm in June and July, respectively, to 9.5 gm in August, suggesting that
juveniles were moving from pelagic to benthic habitats. There were also
many more sandfish in Ugak Bay than in Alitak Bay in that study. Diel ver-
tical migrations of juvenile sandfish are hinted by large catches in noc-
turnal townetting and null catches in diurnal surface sampling, but the
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Alitak Bay population was so small that the null diurnal catches could be
explained by sampling variability alone.

Juvenile pink salmon were abundant in surface waters in day and night
in late June and early August, but were obviously moving out of the bays
in late August to mid-September. The surface trawl in cruise 1 indicated
at least a few juveniles in the pelagic zone of the bays as early as late
May. The largest catches of juvenile salmon were from the middle region of
Ugak Bay and from the lower Deadman and Hepburn regions of Alitak Bay in
late June and late July. By mid-September Ugak Bay catches were highest
in the outer region, suggesting ongoing outmigration, and Alitak Bay catches
were negligible in day and night, suggesting that the fish had largely left
the bay by that time. However, several unmeasured factors must be consider-
ed in interpreting our catch data, including:

1) the fish caught in outer Ugak Bay may have included some outmigrants
from other bays,

2) the negligible catches in Alitak Bay may be partly due to a pre-
sumed low probability of intersecting diurnal schools in the ex-
pansive outer regions of the bay,

3) larger juveniles may prefer subsurface waters (i.e., below the
footrope of the tow net) or otherwise easily avoid the gear in
daytime.

There was evidence for more catch variability in our diurnal sampling than
in nocturnal sampling, but we cannot separate differences due to bays.
Tyler (1972) discusses diel effects on catch variability in more detail.

FRI has townetted several bays on Kodiak Island annually since 1963
to provide a forecast of pink salmon runs to the island. Sampling usually
took place from late June to early August. In every year but 1975, the
Hepburn/Portage Bay and lower Deadman regions of Alitak Bay have hosted
large concentrations of juvenile pink salmon, evinced by catches of from
several hundred to several thousand per 10 minute haul (Richard Tyler,

Bob Donnelly, unpublished data). Much smaller numbers have been found in
the westside bays, and catches of only a few fish have regularly occurred
in the outer region of the bay. In 1975, interestingly, the Hepburn area
yielded only moderate catches yet the westside bays provided catches up

to 15,000 fish per haul. One haul in Moser Bay yielded about 30,000 fish.
While the Hepburn and lower Deadman regions of Alitak Bay usually have con-
centrations of juvenile pink salmon (and chum salmon, albeit in much less
abundance), the 1975 results show that the distribution pattern is subject
to considerable variation. The distribution pattern for Ugak Bay has his-
torically been very similar to that found in the present survey.

Juvenile masked and whitespotted greenling were present in the epi-
pelagic zone of all bays in early summer, although large catches occurred
only in Alitak Bay in late June. Pelagic greenling catches fell to incidental
numbers by late July and to negligible levels in the last cruise as the fish
gradually took up residence in littoral habitats.,
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Many more species were encountered in the nearshore than in the pela-
gic zone. Juvenile sand lance and salmon were the most abundant inter-
tidal fishes, and since they school they likely have clustered albeit pro-
bably shifting distributions. Greenlings, pleuronectids, cottids, and to
a lesser degree Dolly Varden, herring; and blennioids comprised the bulk of
the remaining nearshore community.

Although sand lance vere found chiefly in the inner regions of Ugak
and Kaiugnak Bays, the enormous sampling variability associated with the
species precludes a firm statement about their distribution within the bays.
In all cases, however, they were seined over sand or small gravel substrate,
and probably any such beach in the study area is likely to host sand lance.
We cannot infer from our catches a seasonal peak of abundance, again be-
cause of the large sampling variability. Nevertheless, because the pelagic
catches of juveniles and adults declined sharply by late June, there is in-
direct evidence for an increase in the littoral sand lance population in
early summer. ‘

Juvenile pink and chum salmon were abundant in the littoral zone of
all bays in late May and late June, but had almost entirely moved into
pelagic areas by late July. An exception was the enormous intertidal
catch of juvenile pinks and chum from the northwest corner of Eagle Harbor,
Ugak Bay, in early August. It may be that this aggregation was a large
diurnal school of typically pelagic fish that either at random or in some
directed fashion ranged inshore.

Adult salmon were first encountered nearshore in late June when five
sockeye and one chum were caught in the trammel nets near the entrance
to Olga Narrows (Fig. 5). The main adult catches were largely of pink
salmon near the mouths of streams in late July.

Because our gear types and discontinuous sampling program provided
little information on the adult salmon runs to the bays, supplementary in-
formation was gleaned from the literature. Catch and escapement data com-
piled by FRI and ADFEG provide indirect but useful indications of timing
and size of runs to various bays and even to particular river systems within

-the bays. The pink salmon is the principal salmonid species on Kodiak Is-

land; catches of pinks make up an average of 84% of the total salmon catch
from Kodiak in odd years and 86% in even years (Stern, unpublished ms.).
Stern shows the average timing of pink runs to Kodiak as the third week of
June to the first week of September, with a peak in late July/early August.
In some years and near some river systems the peak catches may be in the
second week of August (Manthey, Malloy, and McGuire, 1975; Bevan, Lechner,
and Eaton, 1973). The main Kodiak sockeye salmon runs are to Karluk and
Red rivers, but a few streams in Olga Bay (connected to Alitak Bay) also
support commercially important runs. Smaller numbers of sockeye return to
Ugak Bay, particularly to the Pasagshak River. Sockeye salmon return to
the estuaries considerably earlier than the pink salmon. Small numbers of
sockeye are in the rivers as early as late May (Gwartney, 1969), but the
runs to the Olga Bay rivers usually begin in early June (Eaton, 1968; Bevan,
Pedersen, and Manthey, 1975; Russell, 1972). Peak sockeye catches from the
bays occur in the third week of June (Stern, unpublished ms.).
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Figure 24 shows the major spawning streams in the study area by species,
as identified in this study and as mapped by Atkinson, Rose, and Duncan
(1967). :

Dolly Varden were common in all bays and throughout the field season,
usually in aggregations near the mouths of streams. A few individuals were
caught by the tow net in Ugak and Alitak bays.

The greenlings (H. octogrammus, H. stelleri, and H. lagocephalus) were
the most consistently occurring species in the nearshore zone. Yearling and
suspected age-2 greenlings were caught in the intertidal and subtidal zones
by the beach seine and try net, and almost all of the larger adults were
caught by the trammel nets. A more detailed length frequency analysis is
presented later, but the mean lengths of fish caught by beach seine, try net,
and trammel net, respectively, were 125.4, 144.3, and 205.2 mm for H. ccto-
grommus (n = 479,241 and 392), and 93.5, 135.5, and 248.5 mm for H. stelleri
(n = 413,151 and 144). An a priori orthogonal comparison of lengths from
beach seine and try net versus trammel net samples was highly significant for
both species (for H. cctogrammus t = -25.97, p < .001 and for H. stellert
t = -35.24, p < .001; data pooled over all bays and cruises), although in
both cases the variances were heterogeneous. We cannot conclude whether these
size differences are primarily due to a considerable degree of habitat separa-
tion between mature and younger greenling, or whether differential avoidance
of active and passive gear by large and small fish had the dominant effect on
catch data. We suspect that mature adults occupy a more strictly rocky, veg-
etated habitat and that younger age groups range more frequently into inter-
tidal and smooth, sandy subtidal areas, but that our data perhaps exaggerated
the trend because of respective catchabilities of the gear. Spawning by
masked and rock greenlings was first observed in late June, indicated by ripe
and running eggs and male breeding coloration. By the third cruise many
whitespotted greenling were in spawning condition, and by mid-September fe-
male masked and rock greenling were spent and male breeding colors were fad-
ing. Whitespotted greenling were still in spawning condition during the
last cruise. Interestingly, very few juvenile rock greenling were caught in
pelagic or nearshore habitats, yet the adult population was commensurate with
those of masked and whitespotted greenling. Only a few adult kelp greenling
(H. decagrommus) were caught, and only in outer Kaiugnak and Ugak bays in
the last cruise. This may be a reascnable result of sampling variability
given a small population of the species in the study area, but the results
suggest a larger population outside the mouths of the bays (perhaps in the
large kelp beds just offshore or along the rocky outer coast) which fringes
just inside the bays in later summer.

The dominant pleuronectids in the nearshore zone were mainly juveniles
of the yellowfin sole and the rock sole. Catches of both species were high-
est in Ugak Bay, where yellowfin sole occurred mostly in the inner bay and
rock sole catches increased toward the mouth of the bay. For both species
the catches were highest in later summer, reflecting the influx of young of
the year to the nearshore habitats. Surprisingly, no postlarvae were. iden-
tified in the entire study, but the smallest age-0 Fish caught in August
and mid-September had apparently just completed metamorphosis. Very few
flathead sole were caught in the nearshore zone. ADF&G's benthic survey,
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in contrast, showed the flathead sole to be the second most abundant flat-
fish in the deeper parts of the bays. Young halibut were caught sporad-
ically in all bays, but a concentration of age-0 halibut was found in mid-
September on the sandy habitat at Tanner Head in Alitak Bay. Consistent
with this result, the shallow banks just outside Alitak Bay and near the
Trinity Islands off south Kodiak Island have been found by the International
Pacifiec Halibut Commission (IPHC, 1964; Best, 1974) to host large numbers of
juvenile halibut. Butter sole were caught mainly in Pasagshak Bay within
Ugak Bay, and in small numbers in outer Kaiugnak Bay. Starry flounder and
sand sole were also common nearshore.

The great sculpin was the most abundant nearshore cottid, and was also
frequent in the benthic samples of ADF&G. Catches were highest in the early
summer when young of the year were present in the more protected regions of
the bays. Large adults were rare in the intertidal zone relative to the
subtidal areas. Congeners were the shorthorn sculpin and plain sculpin,
the latter caught only in the subtidal zone.

Other nearshore species were already mentioned in earlier sections,
and are listed in the Appendix Tables. In several cases our incidental
catches constituted geographic range extensions. TFor information on geo-
graphic distributions we have relied heavily on Andriyashev (1954), Hart
(1973), Wilimovsky (1854, 1958), Quast and Hall (13872), and various unpub-
lished literature. With these range extensions goes the caveat that we may
have missed published records documenting some or all of these species in
the Kodiak area:

1) Tube-snout, Aulorhynchus flavidus. This species was reported by
Quast and Hall (1972) to range from Baja California to southeast
Alaska, and was previously reported in Kodiak waters by Tyler
(unpublished).

2) Plain sculpin, Myoxocephalus jaok. The last range extension that
we know was eastward, to Cold Bay, Alaska (Quast and Hall, 1972).

3) Manacled sculpin, Synchirus gillZ. The last northward range ex-
tension was to Sitka, Alaska, reported by Miller and Erdman (1848).

4) Porocottus quadrifilis. Andriyashev (1954) mentioned that this

' species is restricted to the Bering Strait. Our specimens may be
P. bradfordi which has been recorded on Kodiak Island (Rutter,
1898).

5) Bering poacher, Occella dodecaedron. According to Quast and Hall
(1972), the southeastern extent of the range is the Alaska Penin-
sula.

6) Bering wolffish, Anarhichas orientalis. Quast and Hall (1972) re-
ported the range as from the Sea of Okhotsk to Bristol Bay, but
it appeared in our catches as well as in the incidental catches
of past FRI townet sampling around Kodiak Island (Bob Donnelly,
personal communication) -
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This section on distribution and abundance would be incomplete, or at
least misleading, without a word on fishes not caught by our sampling.
Regardless of the types of gear employed or the amount of effort, there is
always a probability that at least one extant species is never represented
in the catches. To illustrate this, in each cruise of this survey a number
of species were encountered for the first time; on the last cruise, for
instance, 12 species were added to the checklist (Appendix Table 1). To
some extent this result may be due to seasonal changes in distribution (e.g.,
fish moving into the bays or into the nearshore zone), but even without con-
sidering such dynamics the same result might be expected on the basis of
multinomial probabilities. In short, our results reflect the major consti-
tuents of the estuarine fish fauna, but there are perhaps many species in-
habiting the pelagic and nearshore zones of the study area which were not

encountered.
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General Description, Age-Class Composition, and Food Habits
of Major Species

Because most of our nearshore and pelagic catches were mainly of ju-
venile fishes, length frequency graphs for major species are broken down
by cruise to reflect growth of the early age groups. When feasible the
same abscissa scale is used for all graphs for a species, and the length
intervals have lower boundary points (e.g., 40-44, 45-439; 70-79, 80-89,
etc.). In all cases the ordinate is the percentage of the total sample
contributed by the length intervals. Since seasonal growth was deemed an
important factor, length data were usually pocled over all bays and gear
types to provide samples sufficiently large to warrant graphing. Conse-
quently, the following graphs are not length frequencies in the strictest
sense since no allowance was made for different catchabilities by size of
the various gear types. Nevertheless, they suffice to identify the major
size classes represented in the samples.

We examined all stomach samples collected in this survey, and recorded
for each predator specimen the prey taxa and life history stages (including
the genre organic debris, parts of organisms, and unidentified material),
total wet weight (+ .01 gm) of stomach contents, and count and wet weight
(+ .001 gm) for each prey taxon/life history stage category. The data were
processed by a FORTRAN program to provide the statistics needed to prepare
Indices of Relative Importance (I.R.I.), similar in design to those of

-Pinkas et al. (1971), and usefu: in graphically describing three important

variables of a species' food habits: frequency of occurrence of a prey cate-
gory, and percent composition of a prey category in terms of numbers and
total consumed biomass. The three-way I.R.I. graphs show for a sample of
conspecific predators: 1) on the horizontal axis, the percent frequency of
occurrence of each prey category (that is, the fraction of the entive sample
of stomachs that contained at least one individual of the category)., 2) on
the vertical scale above the horizontal axis, the percentage of the total
number of prey items in the sample contributed by each category, and 3) be-
low the horizontal axis, the percent contribution of each category to the
total weight of all identified prey items in the sample. Unless otherwise
stated, all three variables are drawn so that 1 mm = 1%. Categories repre-
sented by less than 5% for frequency of occurrence and by less than 1% for
the other variables were not included on the I.R.I. graphs.

Pacific herring, Clupea harengus pallast

The Pacific herring is caught commercially in the Kodiagk Island area,
and the main fishery is on the west side of the island (Manthey, Malloy,
McGuire, 19753 Reid, 1971). The Kodiak herring fishery was quite large be-
fore the late 1850's (an average of 40,000 tons were harvested annually
from 1934 to 1950, and the largest catch in 1934 was nearly 121,000 tons),
but processing herring for oil and meal became unprofitable causing closure
of plants and a sharp decline in catches. Currently there is a limited fish-
ery for roe herring. The average annual catch from 1970 to 1974 was only
44l tons (Manthey, Malloy, McGuire, 1975).
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Most of the non-larval herring encountered in this study were large
adults caught by the trammel nets in outer Ugak Bay (specifically, in Pasag-
shak Bay) and small adults caught in two midwater trawl hauls in outer Ali-
tak Bay. The largest individual was 332 mm and the smallest fish were young
of the year about 30-60 mm long (Fig. 25). Large fish (over about 260 mm)
were nearshore in Pasagshak Bay throughout the summer, certainly well after
the spawning season which according to Rounsefell (1930) is May-early June
for the Kodiak-Afognak area. Svetovidov (1952) mentioned that various races
of Pacific herring stay inshore to feed after spawning. According to length
and age information from Rounsefell (1930) and Reid (1971), the adult her-
ring caught by the trammel nets were from about 5 to near 20 years old.
Alaska herring mature at age III or IV (Reid, 1972).

Only 11 age-0 herring were examined for food habits, and the small sam-—
ple size does not warrant graphing. All of the fish had recently fed, and
over 99% by numbers and weight of the pooled stomach contents consisted of
calznoid copepods, followed by a few harpacticoid copepods.

Pink salmon, Oncorhynchus gorbuscha

The summer growth of juvenile pink salmon pooled over all bays and gear
types is illustrated in Fig. 26. Several important factors affecting growth
of estuarine juvenile salmon beg a more elaborate analysis, however. For
example, the young fish grew so fast that much of the variance of the dis-~
tributions shown in Fig. 26 is due to the growth that occurred within the
approximately 2-week cruises. Also, we might expect habitat to pertain to
fish size, since juvenile pinks are generally nearshore early in the summer
and in epipelagic areas later (Tyler, unpublished; Manzer, 1956).

Figures 27 and 28 show the mean lengths of fish caught in the inter-
tidal (beach seine) and epipelagic (tow net and midwater trawl) hauls from
Ugak and Alitak Bays, respectively, plotted against sampling date. The
means are either from single samples or are grand means from two or more
samples taken on or close to the sampling date indicated.

“he implied curves in Figures 27 and 28 hint exponential growth, as
would be expected for very young fish. We suspect that the early-September
sample means are lower than the population mean(s) at that time (that is,
the last growth increment indicated was probably larger than shown). Since
the peak of outmigration is in August and since timing of outmigration ap-
pears to be related to size (Tyler, unpublished), the juveniles remaining
in the bays in September may represent the smallest fish of the cochort.
Also, bias toward.smaller fish in the later cruises may have accrued from
more effective gear avoidance by the larger fish.

In a preliminary analysis, the mean lengths of fish caught intertidally
were significantly less than the mean lengths of epipelagic fish in cruises
2 and 3, as expected. However, Fig. 27 shows that these differences were to
some extent artifacts of our sampling since in both cruises the intertidal
samples were taken earlier than the pelagic samples. Consequently, much of
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the disparity between means from nearshore and epipelagic samples may have
been made up by the growth that occurred in the few days (10 days for

cruise 2, 3 days for cruise 3) between the beach seine and tow net sampling.
For example, Ugak Bay fish grew an average of 1.05 mm/day (an estimate cal-
culated by dividing the difference between the intertidal means from cruises
2 and 3 by the 30 days separating the samples), and therefore as much as
1.05 cm of the 1.11 cm difference between intertidal and pelagic sample
means from cruise 2 may be explained by growth that occurred in the 10 day
interval. The fish caught intertidally in Alitak Bay in cruise 2 were ob-
viously smaller than pelagic fish, however.

The diets of juvenile pink salmon differed greatly between nearshore
and pelagic habitats (Fig. 29 and 30). Fish caught by the beach seine,
pooled over all bays and cruises, fed mostly on epibenthic harpacticoid
copepods. Gammaridean amphipods, fish eggs, and miscellaneous larval crus-
tacea contributed to the diet in terms of numbers, but very little in terms
of weight (Fig. 29). Pinks caught in the epipelagic zone (day and night
samples combined) ate mainly calanoid copepods, barnacle cypris larvae,
miscellaneous crustacean nauplii, harpacticoids, and fish eggs. Larval cape-
lin contributed most of the weight in the entire sample, but came from the
stomachs of only a few large juveniles.

The most recent and detailed study of food and feeding habits of Kodiak
Island pink salmon was by Gosho (1977). He studied the diets of epipelagic
jrwvenile pink salmon collected from Kiliuda Bay (just south of Ugak Bay)
and Alitak Bay in the summer of 1971, and attempted to relate food habits
with the results of concurrent zooplankton sampling. His study pointed out
many factors that affect the diet of young pinks, including season, time of
day, and location within the bays. The diets of fish in his samples included
mainly copepodids, nauplii, decapod zoea, and planktonic eggs in the day,
and barnacle cypris, insects, pteropods, copepodids, zoea, and Oikopleura
at night. ’ ’

Stern (unpublished ms.) reviewed the general life history and biology
of pink salmon, as well as other salmonid species, in the Kodiak area.

Chum salmon, Oncorhynchus keta

Juvenile chum salmon were noticeably larger than juvenile pinks in late
May when both species were abundant in beach seine samples. The chum aver-
aged 43.5 mm, significantly more than the 37.0 mm mean for pink salmon (two
sample t—test, t(282 af) = 12.39, p < .001).

There was a great disparity between the mean sizes of nearshore and
pelagic fish throughout the summer, especially in cruise 2 when it resulted
in a bimodal length frequency distribution (Fig. 31). A plot of means from
nearshore and pelagic samples from Ugak Bay is presented in Fig. 32 (rela-
tively few fish were caught in the other bays). For the cruise 2 (late June)
samples, the difference between nearshore and pelagic means was about 5.3 cm,
which is clearly significant and which explains the bimodal distribution in
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Fig. 31. Nearshore fish were also smaller than pelagic residents in the
last two cruises, although the differences were not as great. Unlike the
situation with juvenile pink salmon, these results cannot be attributed
to growth occurring between the intertidal and pelagic sampling dates.

The sample of stomachs from pelagic chum salmon was too small to show
confidently a dietary shift with movement from the nearshore to the pelagic
habitat, so all juveniles were pooled to provide a single prey spectrun
for this species (Fig. 33). Fifty-nine of the 72 fish in the sample were
caught in the intertidal zone, and as might be expected remembering the
results for pink salmon, the prey spectrum is dominated by epibenthic har-
pacticoid copepods. Teleostei (in only a few large juveniles), gammaridean
amphipods, harpacticoids, and mysids comprised the bulk of the diet in terms
of weight. Calanoids were only incidental, but this is surely due to the
small number of pelagic fish in the sample. ,

Gosho (unpublished data from 1971) found the diurnal diet of 80 pelagic
juvenile chum salmon from Alitak and Kiliuda bays to comnsist of copepods
(0-36.3% by numbers; range for 3 samples), pelagic eggs (11.8-94.8%), zocea
(1.7-38.9%), winged insects (0-71.7%), harpacticoids (0-2.6%), fish lavrvae
(0-4.0%), and Oikopleura (0-3.7%). The nighttime diet, based on 114 fish
from Kiliuda Bay, was harpacticoids (23.9% by numbers), indicating nearshore
or epibenthic feeding, decapod zoea (18.2%), Oikopleura (17.0%), winged in-
sects (15.2%), pelagic eggs (7.2%), copepods (9.6%), pteropods (4.0%),
thoracica cypris (1.6%), and fish larvae (1.0%).

Dolly Varden, Salvelinus malma

The life history of Dolly Varden is quite variable, but many stocks in
the Gulf of Alaska area typically move out of lakes and enter estuarine
waters in the spring, feed in marine waters through summer, and return to
freshwaters for the winter (Blackett, 1968; Delacy and Morton, 1843). Spawn-
ing is in fall, and the young remain in freshwater for 3 or 4 years before
beginning the annual anadramous behaviour of adults. Dolly Varden feed
very little in winter, resulting in an 8 to 31% weight loss (data taken from
Eva Creek, Baranof Island, by Heiser, 1966), although this pattern probably
varies greatly with stock and local food supply. In any event, most of the
growth occurs in the marine environment in spring and summer.

The length frequencies of Dolly Varden caught in the present study are
presented in Fig. 34, but there are insufficient data to identify even the
youngest year classes. Relying on length data from Heiser (1966), the smal-
lest fish (around 100 mm) were probably 3 or 4 years old and newcomers to
the marine environment. The largest fish may have been over ten years old.

Eighty-four stomachs from Dolly Varden collected mainly from Ugak and
Alitak bays in all cruises were examined for food habits, and the resulting
prey spectrum is shown in Fig. 35. Only one stomach in the entire sample
was empty, and several stomachs were distended after heavy feeding on gam-
maridean amphipods. Larval and juvenile fish comprised most of the prey
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weight, and the sand lance was the principal forage species. Only five
juvenile pink salmon occurred in the sample, comprising .05% of the diet

in terms of numbers and .18% by weight. The other teleosts consumed were
juvenile sandfish, yellow Irish Lord, herring, greenling, and great scul-
pin. The other principal prey taxon was Gammaridea, which swamped the
other categories in terms of numbers of prey organisms. Other food items
were insects, hyperiidean amphipods, polychaetes, mysids, algae, fish eggs,
and, not shown in Fig. 35, juvenile Natantia, Euphausidaceans, juvenile
gastropods, cumaceans, and isopods.

Roos (1959) studied the food habits of Dolly Varden from Chignik
Lagoon, and also found from his sample of 188 fish that amphipods were the
most frequently occurring prey items (81.1% in his sample, 23% in the pre-
sent study). Simenstad, Isakson, and Nakatani (in press) found that the
diet of 66 Dolly Varden from Amchitka Island consisted principally of deca-
pods, amphipods, fish (largely sand lance), and insects, in order of de-
creasing frequency of occurrence.

Dolly Varden have long been thought to prey heavily on juvenile salmon
(Ricker, 1941; Rounsefell, 1958; Roos, 1959; Lagler and Wright, 1962), al-
though most studies have been concerned with predation specifically on sock-
eye salmon in the freshwater environment. Armstrong (1965) found that young
salmon comprised 28.1% by weight and 21.6% by frequency of occurrence of
the diet of Dolly Varden caught in Hanus Bay, Baranof Island. Capelin,
herring, and mysids were the other principal prey items. Lagler and Wright
(1862), however, found little evidence of predation by Dolly Varden on
juvenile salmon in Little Port Walter estuary, Baranof Island, although
their sampling took place after the peak of downstream migration of the
young salmon. Little predation on young salmon was indicated in the present
study as well, but again, most of the Dolly Varden were caught in midsummer
after most of the salmon had moved to the epipelagic habitat.

An annotated bibliography on the Dolly Varden was prepared by Armstrong
and Morton (1969).

Capelin, Mallotus villosus

Despite the fact that the capelin is one of the most abundant and most
important forage fish in the Gulf of Alaska and Bering Sea regions, surpris-
ingly little is known about its ecology and life history. Spawning occurs
in June and July in the Bering Sea (Musienko, 1970) and in September and Octo-
ber in southern British Columbia (Hart, 1973). In the present study, no evi-
dence of spawning was seen within the bays, although sexually dimorphic
adults (i.e., males in breeding condition) were caught occasicnally in late
May and mid-June in the pelagic and intertidal zones. There is a sport fish-
ery for capelin along the exposed sandy beaches of Kodiak Island in May and
June (Jim Blackburn, personal communication), which further points to these
months as the spawning season. Eggs hatch in 2 to 3 weeks, and the larvae
become pelagic. Fecundity, age at maturity, growth, and life span vary
considerably between different areas. '
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The length frequency distributions of capelin caught by the midwater
trawl are pictured in Fig. 36. Fish caught by the tow net were generally
smaller than those caught by the midwater trawl, but it is impossible for
us to separate effects due to gear selectivity. Large adults occurred in
the trawl samples only in late May, and in beach seine samples in late May
and June. Later in the summer large adults may have died after spawning
left the bays, or remained close to the bottom unavailable to our mvdwatcr
trawl. The smallest fish indicated in Fig. 36 in the first cruise were
probably one year old, since the vernal spawning season precludes their
being young of the year. Two-year-old fish presumebly comprise the second
mode around 90 mm. In late July it seems that larger fish were caught, but
by mid-September the mode decreased to 95-99 mm again.

The prey spectrum for pelagic capelin shows the principal food items
to be euphausiids, larval fish, and calanoid copepods, although some fish
may have been feeding close to the bottom to consume typically epibenthic
forms such as polychaetes and harpacticoids (Fig. 37). Euphausiids and
copepods were also the main items in capelin stomachs in other studies
(Hart and McHugh, 1944; Barraclough, Roblnuon, and Fulton, 1968; Barra-
clough and Fulton, 1968)

Masked greenling, Hexagrammos octogrammus

This species is distributed from the Sea of Japan, through the Bering
Sea, and southeast along the Aleutian ccast to about Sitka. Its presumed
absence from Amchitka Island (Simenstad, Isakson, and Nakatani, in press)
and abundance in other Aleutian areas (Wilimovsky, 1964), however, attest a
discontinuous distribution over at least part of its range. Spawning occurs
in the neritic zone between early summer and fall (generally earlier in more
northern waters), and young of the year inhabit the epipelagic zone of the
open ocean where they grow very little before returning to littoral areas
the following summer.

The masked greenling was the most abundant and smallest hexagrammid
species in the estuarine bays of Kodiak Island. Three distinct size classes
are spparent in Fig. 38: one-year-old juveniles, presumed two-year-olds
(100-170 mm), and older fish, over zbout 180 mm. Gorbunova (1962) presented
data from Kamchatka showing 3, 4, 5, and 6-year-old females being 18.5-19.5,
22.0-26.0, 26.0-27.0, and 28.0 cm, respectively, and Rutenberg's (1962) very
small sample of Unalaska fish included 3- and W-year-old fish 23.0 and 23.8
cm long, respectively. The greatest growth of juveniles in the present
study seemed to occur between the last two cruises, after they had shifted
from the pelagic to the nearshore environment (Fig. 38).

The food habits of this species should be viewed from at least three
ecological perspectives: pelagic and nearshore juveniles, and adults. Only
seven pelagic juvenile greenling collected for stomach analysis were posi-
tively identified to H. octogrammus, and their food consisted overwhelmingly
of calanoid copepods, with reptantian zoea and harpacticoids in lesser
amounts. The diet of 12 nearshore juveniles consisted of more epibenthic
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prey, as expected (Fig. 39). Gammaridean amphipods and polychaetes com-
prised most of the diet by weight, and Gammaridea and Harpacticoida were
the principal taxa in terms of numbers of organisms. Stomachs were not
saved from any adults caught by the trammel nets because of the excessive
digestion expected in the duration of the sets. Hence, the adult prey
spectrum (Fig. 40) is based mainly on small adults caught by the seine
and try net. Gammaridea was the main prey category in adult stomachs,
followed by polychaetes, small shrimp and crabs, and isopods. Many other
taxa of smaller organisms were also represented.

Whitespotted greenling, Hexagraommos stelleri

The whitespotted greenling has about the same disteribution as the
masked greenling, but it extends further south along the American coast
to northern California (Quast and Hall, 1972). This species was also
very abundant in our pelagic and especially nearshore samples in the last
three cruises.

The length frequency distributions pictured in Fig. 41 are dominated
by the large numbers of age-1 juveniles caught in the pelagic and nearshore
zones, especially in cruise 3. Again, the greatest growth in juveniles
occurred after transition to the neritic habitats. The other age-classes
represented in our data cannot be distinguished.

Stomach samples were taken from mainly juvenile whitespotted green-
ling. Juveniles caught in the pelagic zone of Alitak Bay in late June fed
predominantly on calanoids, decapod zoea, and Fuphausiacea (Fig. 42), as
found also for juvenile masked greenling and salmonids. Barraclough and
Fulton (1968) and Barraclough, Robinson, and Fulton (1968) also found cope-
pods to comprise over 90% of the diet of pelagic whitespotted greenling,
with amphipods, decapod larvae, ostracods, cypris larvae, fish eggs, and
Otkopleura making up the remainder.

Gosho (unpublished data) examined 255 pelagic juvenile Hexagrammos
spp. (probably mostly H. stelleri) caught in early summer, 1871, in several
samples from Alitak Bay. The diurnal diet consisted largely of copepodids
(81.0-92.6% by numbers), pelagic eggs (up to 6.0%), zoea (1.8-81.3%),
harpacticoids (1.0-1.8%), and thoracica cypris (2.1%). The nighttime diet
was mainly zoea (81.3-91.3%), fish larvae (1.0%), and thoracica cypris
(1.1%).

The diet of 47 nearshore juveniles also collected from Alitak Bay but
about one month later was mainly harpacticoids, gammarideans, caprellideans,
and calanoids (Fig. 43). Small numbers of barnacles and polychaetes also
contributed significantly to the bicmass consumed.

Rock greenling, Hexagrammos lagocephalus

This species includes two forms (H. lagocephalus and H. superciliosus)

which were earlier given specific status (Quast,l960). Both forms were
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identified in our samples from Kodiak Island. The species has the widest
distribution of all greenlings, ranging from northern China to southern
California.

Figure 44 shows the length frequency distributions of rock greenling
from Kodiak Island. Very few juveniles were caught in our survey, which
contrasts results for the other congeneric species. This substantiates
Gorbunova's (1962) view that the juveniles remain in the open ocean for
3 or 4 years before recruiting to the littoral zone. We have no explana-
tion for the demonstrable decrease in mean size of adults throughout the
summer (Fig. 44), but surmise that it may be due to larger fish moving
into deeper water after completion of spawning in July-August. Simenstad
(1971), however, found no evidence for adult dispersal or migration in an
ecological study of rock greenling off Amchitka Island. Females attain a
considerably larger size than males (Fig. 45), and length data from Gor-
bunova (1962) suggest that this is due to different mortality rates rather
than different growth rates between sexes.

Only eight rock greenling were examined for food habits in this study
~since few fish were caught by gear other than the trammel nets (which are
not a preferred source of stomach samples since digestion cannot be ar-
rested immediately after capture). Most of these fish had gammarideans
(comprising over 75% of the diet by weight) and caprellideans in their
stomachs, and four or fewer fish had eaten pelecypods, hydrozoans, mysids,
prlychaetes, fish, isopods, and barnacle larvae. Simenstad (1971) studied
in detail the food and feeding habits of rock greenling, and found the diet
to consist of, by weight: H43.2% amphipods, 31.9% inanimate matter (mostly
algae), 10.2% mysids, 6.4% molluscs, 4.5% fish, and 1.0% copepods. Klyash-
torin (1962) found that the diet of only 20 rock greenling from the Kuril
Islands was chiefly amphipods, with smaller quantities of isopods, poly-
chaetes, molluscs, and fish.

Great sculpin, Myoxocephalus polyacanthocephalus

This species was the most abundant cottid in our nearshore survey,
and comprised between 4 and 8% by weight of the total catch of fish and in-
vertchrates in the benthic survey of Ugak and Alitak bays by ADFEG (R.U. 488).
The great sculpin also occurs in great abundance on the continental shelf
throughout the Gulf of Alaska region (Ronholt, Shippen, and Brown, 1976;
Ronholt, personal communication). Young-of-the-yéar great sculpin were
abundant in beach seine catches in the first two cruises, but were caught in
less abundance relative to other age groups later (Fig. 46). Age-0 great
sculpins were just under 60 mm by mid-September, so the fish with lengths
centered at about 75 mm in cruise 1 were surely one- and, perhaps to some
extent, two-year olds. Most of the larger fish pictured in Fig. 46 were
caught by the try net and trammel nets in subtidal habitats.

Hart (1973) briefly described the great sculpin as a piscivore, but
our samples and other studies suggest a considerably more diverse diet.
Fish were the principal prey organisms in our sample in terms of weight
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(Fig. 47), and were consumed by juveniles and adults. The category Scor-
paeniformes was represented by one fish in the stomach of a large sculpin.
Juvenile sand lance were the most numerous fish in the stomach contents.
Majiid crabs were also an important prey category by weight. Gammaridean
amphipods contributed very little to total consumed biomass, yet were the
most frequently occurring prey items. Prey represented in small quantities
were nematods (possibly parasites), corophiids, caprellideans, shrimp, echin-
oids, pelecypods, flabelliferan isopods, algae, and polychaetes. Simenstad,
Isakson, and Nakatani (in press) found about 100 crabs in the stomachs of
only four offshore great sculpins, while the diet of nearshore fish was
mainly amphipods and isopods with smaller quantities of fish and gastropods.

Snake prickleback, Lumpenus sogitta

The snake prickleback was the most abundant blennioid fish in our sur-
vey, represented by large numbers of postlarvae and small juveniles in the
pelagic zone and by larger juveniles and adults in nearshore (particularly
try net) samples. TFigure 48 provides length frequency information and shows
the overall decline in adult abundance in the catches of later summer. The
prey spectrum for 41 nearshore juveniles and adults is shown in Fig. 48.
Gammarideans and harpacticoids were the main items, although polychaetes
also contributed considerably to the diet in terms of weight. Barraclough,
Robingon, and Fulton (1968) found copepods to be the principal food of
young-of~the~year pricklebacks Znhabiting the pelagic zone near Vancouver
Island.

Pacific sandfish, Trichodon trichodon

Age-0 gsandfish were second only to capelin in abundance in our pelagic
samples. The species is distributed from Kamchatka, through the Bering Sea,
to California (Quast and Hall, 1872), although there are major discontin-
uities in its range. No postlarval sandfish were reported in the extensive
pelagic sampling in the Strait of Georgia (Barraclough, Robinson, and Fulton,
1968), yet there is an adult population along both coasts of Vancouver Is-
land (Hart, 1973). Ronholt, Shippen, and Brown (1976) found adult sandfish
in the Gulf of Alaska in 9.1% of the bottom trawls between 1 and 100 m and
in 2.5% of the trawls between 101 and 200 m. Sandfish spawn in late winter
and early spring.

The growth of the age-0 cohort is clearly illustrated in Fig. 50. The
largest fish caught was 190 mm, but adults can attain 305 mm (Clemens and
Wilby, 1961).

Sixteen juvenile sandfish were examined for food habits, and crab
zoea and larval fish comprised the bulk of their diet by weight (Fig. S51).
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Pacific sand lance, Ammodytes hexapterus

The Pacific sand lance has a complex life history, inhabiting pelagic,
benthic, and nearshore habitats in various times of the year. The length
frequency distributions shown in Fig. 52 are misleading, because we did
not measure many pestlarvae in the first two cruises. Postlarval catches
were large in those cruises, but decreased later in the summer as the small
juveniles recruited to the nearshore zone. Barraclough, Robinson, and -
Fulton (1968) also found a decrease in epipelagic larval sand lance catches
in the early summer. The dominant size class shown in Fig. 52 was probably
made up of mainly one-year-old fish, which supports Andriyashev's (1954)
statement that catches of sand lance in the nearshore zone are mainly of
the second age group (1+). Although Andriyashev's data was for the closely
related FEuropean form, which he called A. h. marinus, the life histories
of the Barents Sea and north Pacific forms are probably very similar. The
Barents Sea form lives to four years, and allegedly matures in the third
year. According to Andriyashev, juveniles and adults move to shallower
water in the spring and early summer, and presumably the younger age groups
move closer to shore than large adults. In the late summer and fall they
return to deeper water. Spawning is in late winter.

The prey spectrum of 86 juvenile and adult sand lance caught in the
intertidal zone is pictured in Fig. 53. Primarily pelagic organisms such
as calanoids (contributing about 75% of the biomass), zoea, larvaceans,
and nauplii were the principal food items, which is surprising considering
where the samples were taken. Andriyashev (1854) mentioned that the food
of A. h. marinus from the Barents Sea is mainly planktonic crustaceans
such as calanoids, barnacle larvae, and euphausiids, rather than benthic
or epibenthic organisms as might be expected. Further, Simenstad, Isakson,
and Nakatani (in press) also showed a high incidence of copepods in sand
lance caught off Amchitka Island, and suggested that this species may trans-
fer a significant amount of trophic energy from the pelagic to nearshore

‘areas.,

Rock sole, Lepidopsetta bilineata

The rock sole is one of the principal flatfish species in the shallower
waters of the entive Gulf of Alaska region, and particularly in the area
around the Alaska Peninsula (Alverson, Pruter, and Ronholt, 196u; Best,
1969a,b, 1974; Int. Pac. Halibut Comm., unpublished data). It was the most
abundant flatfish in our nearshore samples from Kodiak Island.

Almost all of the rock sole caught in this study were measured. Young
of the year were caught in the latter half of the summer, and a large re-
cruitment of age-0 fish to the nearshore zone was apparent in the last
cruise (Fig. 54). The dominant size class indicated consists of 1-, 2-,
and perhaps some 3-year-old fish, based on age/length information from Mus-
ienko (1957) collected in the Bering Sea and from Forrester and Thomscn
(1969) collected in Hecate Strait. An abundant cohort of fish around 260 mm
(probably H-year-olds) is indicated by our data, but this may be due to try
net ‘size-selectivity (most of the fish over about 150 mm were caught by the
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try net). Very few fish over about 340 mm were caught in this study (Fig.-.
54). Applying age/length information from Forrester and Thomson (1969)

and Chitton and Smith (1971), this size corresponds to 5- to 7-year-old
fish, depending on sex. Since the youngest age at maturity is about 4 years
(Forrester, 1969) it is clear that there are few mature fish in the extreme
nearshore zone of the estuarine bays around Kodiak.

The food of 114 juvenile and adult rock sole collected mainly from
Ugak Bay in the last three cruises was largely sand lance by weight, but
amphipods, polychaetes, and bivalves in terms of numbers and frequency of
occurrence (Fig. 55). The bivalves and sand lance were consumed almost only
by adult rock sole. Other items included algae, cumaceans, mysids, isopods,
and fish eggs. Shubnikov and Lisovenko (1964) described the diet of Bering
Sea rock sole as 62% polychaetes, 37% molluscs, and 13% crustaceans (mostly
Natantia). Simenstad, Isakson, and Nakatani (in press) examined 20 rock
sole from the offshore sand and gravel community around Amchitka Island and
found amphipods, ophiuroids, cumaceans, hermit crabs, Oikopleura, gastropods,
and bivalves to be the most freguently occurring prey items. Forrester
(1969) mentioned that rock sole eat mostly polychaetes and at larger sizes
mostly fish, of which sand lance is the most important.

Yellowfin sole, Limanda aspera

This species and the rock cole comprise the especially abundant flat-
fishes in the nearshore zones of the estuarine bays around Kodiak Island.
The yellowfin sole was generally more abundant than the rock sole in our
try net catches, but was almost completely absent from the intertidal zone.
Yellowfin sole abundance increased toward the deeper subtidal zone, although
this trend was only demonstrable and unoccluded by sampling variability in
Ugak Bay where the highest catches occurred (Table 3).

The length frequency diagrams for yellowfin sole also show a recruit-
ment of young of the -year by late summer (Fig. 56), as found for the rock
sole. Large adults were caught almost only in midsummer, and only small num-
bers of fish over about 200 mm were encountered in the last cruise. This
may be due to offshore movement by larger fish toward the end of summer.
According to age/length data summarized by Kitano (1969}, most of the fish
in our samples (i.e., less than about 240 mm) were about 5 years old or
younger. Moiseev (1953) reported that yellowfin sole in Peter the Great
Bay mature in the third or fourth year (20-23 cm), and Fadeev (1963) showed
a wider variation of age at maturation for Bering Sea fish: k-7 years
(14-28 cm) for males and 5-10 years (19-~36 cm) for females. If these matur-
ity data can be roughly applied to our length frequency results, it seems
evident that most of the nearshore fish are immature.

The food habits of yellowfin sole are pictured in Fig. 57. Small bi-
valves were the most frequently occurring items, but they contributed re-
latively little to the total consumed biomass. Fish (mostly sand lance)
and echiuroids comprised most of the weight of prey., and were eaten almost
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exclusively by a few adult sole. An analysis of 548 yellowfin sole from
offshore waters in the southeastern Bering Sea by Skalkin (1963) showed
the diet to consist mainly of gammaridean and hyperiidean amphipods, my-
sids, euphausiids, small bivalves, ascidians, echiuroids, and pandalid
shrimp. There were notable differences in diet between area and depth in
that study.

Other Species

Basic statistics on length distributions (pooled over all bays, cruises,
and gear types) for all other species caught in this study are presented in
Table 4. Also, the prey spectra for four of these are provided without com-
ment: coho salmon, Fig. 58; Pacific cod, Fig. 59; starry flounder, Fig. 60;
sand sole, Fig. 61. - '

Physical Data

Mean pelagic surface temperatures are presented in Table 5. To some
extent the means and standard deviations reflect the fact that three types
of thermometers were used at different times during field work. The sur-
face waters of Alitak and Kaiugnak bays warmed to about 11°C by late July
and cooled about 1°C by mid-September. The late-June mean for Ugak Bay is
quite high, and is surely due to the week of very warm and calin weather
that followed pelagic sampling of the other bays and immediately preceded
townetting in Ugak Bay. Ugak Bay surface temperatures also fell slightly
by early September. ‘

Midwater temperatures -are tabulated by bay, cruise, and depth stratum
in Table 6. All data for the last two cruises were taken by the Beckman
salinometer, and are presumed reliable despite the few suspiciously high
temperatures at depth. The deepest strata of Alitak Bay were generally
colder than the same strata in the other bays, probably because Alitak Bay
is a true fjord (i.e., the Deadman Bay region is much deeper than the mouth
of Alitak Bay, and serves as a sink for cold water).

As in the epipelagic zone, temperatures in the nearshore zone rose in
all bays to about 11.4°C by late July/early August, and dropped about 1°C
in the last cruise (Table 7).

Salinities were also measured by more than one technique; 'all nearshore
values are based on lab analysis of bottled samples and most pelagic salin-~
ities were read in the field from the Beckman salinometer (Table 8). The
nearshore salinities were lowest, which would be expected since many of our
beach seine sites were close to river mouths. There was considerable var-
iation of epipelagic salinity readings, probably reflecting various degrees

~of mixing of fresh and salt waters with particular weather and sea states.

The surface salinities were always slightly less than the midwater salinities.
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Deposition of Data

All data collected in this project have been properly coded, formatted
(EDS File Type 023), placed on 7-track magnetic tape, and sent to EDS/NODC
with full documentation as part of the OCSEAP data base.
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INTERPRETATIONS RELEVANT TO OIL DEVELOPMENT

While it is not an objective of this study to assess or predict the
impact of petroleum resource development on the estuarine fish fauna of
Kodiak Island, some of our results have direct bearing on the matter.

There are numerous potential impacts of resource development of the outer
continental shelf but this discussion will pertain only to the most obvious:
direct spillage of oil or refined products into the marine environment.

The epipelagic and nearshore zones are perhaps the most critical
estuarine habitats regarding oil pollution as they would probably receive
the most immediate and dirvect effects. In the event of a spill or well
blow-out, oil will remain on the surface for a period leaching toxins into
the epipelagic zone. Depending on currents and wind, it would eventually
drift inshore. The principal epipelagic inhabitants are juvenile salmon-
ids, greenling, capelin, and sandfish. Salmonids should be of particular
concern because of their econcmic importance and because they are strictly
surface~dwelling fish. They might easily avoid a mass of oil floating
into a bay, but in so doing they would perhaps leave the bay prematurely
or move to another, inferior part of the bay. Many nearshore fishes might
also easily avoid an inshore drift of contaminants but their ultimate fate
would then depend on their success as refugees. Stationary or territorial
fishes such as spawning greenling, homing salmon bound for a particular
stream mouth, and littoral fishes with definite home ranges (Gibson, 1967)
would be disadvantaged.

Spawning and juvenile rearing are two important uses of estuaries
which warrant discussion. If juvenile fish are especially susceptible to
the inimical effects of petroleum hydrocarbons, as suggested by Nelson-
Smith (1972), Struhsaker (1977), and Evans and Rice (1974), the use of es-
tuarine bays as nursery or rearing areas by numerous specles takes on
special importance. Our pelagic catches were mainly juveniles of capelin,
sandfish, sand lance, salmonids, greenling, bathymasterids, stichaeids,
herring, scorpaenids, and cottids. Larvae of some of these forms were also
caught in large numbers, but the peak of larval abundance is probably in
spring as in other north Pacific waters. Nearshore catches were principally
juveniles of salmon, sand lance, greenling, cottids, flatfishes, herring
and capelin. Postlarval and juvenile fish of many species recrult to near-
shore habitats from the pelagic zone during spring and summer. Among these
are sand lance, greenling, cottids, flatfishes, and most intertidal fish.
Others, including herring, capelin, and salmonids, live as juveniles in the
nearshore zone and move to pelagic waters by the end of summer.

Fish are most sensitive to oil pollution during periods of physiologi-
cal stress, such as during spawning. Spawning fish are not only affected
themselves, but hydrocarbons incorporated into their gonadal products can
reduce gametic, embryonic, and larval survival (Struhsaker, 1977). In this
regard, critical estuarine species would include those which spawn en masse
in the nearshore zone, such as herring, capelin, greenling, and salmon.
Salmon spawn mostly in freshwater, of course, but pink and chum salmon spawn
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to some extent in intertidal areas at the mouths of streams. Most otherp
species that spawn in part in the estuaries do so in the winter and early
spring. These include flatfishes, gadids, cottids, rockfishes, and blen-
nioid fishes.

0il will have direct effects on fishes of all life history stages,
but also indirect effects through depletion of prey populations or through
ingestion of toxins incorporated into prey organisms. This study identi-
fied some of the major prey groups that should be considered in this re-
gard. Most of the pelagic fishes examined relied heavily on calanoid
copepods (nauplii, copepodids, and adults), decapod zoea, barnacle cypris,
and pelagic eggs. Larger plankters such as euphausiids, hyperidean amphi-
pods, and fish larvae were also important prey. We did not catch enough
large fish in the pelagic zone to determine the incidence of predation on
juvenile capelin, salmon, sandfish, and sand lance. Nearshore fish con-
sumed a large array of epibenthic and benthic prey including harpacticoid
copepods, gammaridean amphipods, settled cypris, juvenile gastropods and
pelecypods, polychaetes, and various life history stages of shrimp and
crabs. The sand lance was the most important nearshore forage fish.
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RECOMMENDATIONS FOR FURTHER RESEARCH

More baseline information is needed before the estuarine bays of
Kodiak Island are sufficiently understood to permit assessment of the
potential impact of offshore oil development. Additional work would
stem largely from two needs: 1) to use a wide assortment of gear to
sample fish of all life history stages, and 2) to sample over a larger
time frame.

The present study employed five types of gear but nevertheless large
adults and especially larval fish were probably not caught in proportion
to their true abundance in the bays. Further stud; should employ smaller
gear, perhaps Bongo nets, to sample larval and juvenile fish in nearshore
and pelagic habitats, and larger gear, perhaps longlines and/or purse
seines, to sample adult pelagic fish. The trammel nets were found to be
effective for a wide range of fish size and morphology, but in the pre-
sent study limitations of field time permitted their use only in areas
unworkable by the try net. Ideally, trammel nets would be fished in all
nearshore habitats to reflect the abundance of adult fish in the entire
nearshore zone.

Larval fish should be given special consideration in a baseline
assessment as they comprise a major fraction of the estuarine fauna. A
large effort should first be placed on larval identification. This would
‘include preparation of a reference collection containing series of larval
stages of as many species as possible. Larval fish should be sampled
systematically and quantitatively to provide information on seasonality,
distribution (geographic and vertical), relative abundance, and develop-
ment.

At least three temporal aspects of fish ecology must be considered
.in baseline work: annual, seasonal, and diel. This project covered only
one season in one year, and it certainly should not be used as the sole
indication of the Kodiak nearshore and pelagic estuarine fish fauna.
There are often major year-to-year variations in marine communities, and
consequently sampling should occur over at least two years and preferably
more.

Sampling should also be done in all seasons of the year, although
“inclement weather conditions would make year-round sampling difficult and
would perhaps result in major data gaps. The present data give little in-
formation about the estuarine fish communities of fall, winter, and spring.
Major faunal changes were identified in the summertime sampling of the
present study, but equally important changes probably take place in other
seasons as well. Many fish might move into deeper water or completely out
of the bays with the onset of winter, thus greatly changing the species
composition of the nearshore zone. Also, sampling in winter and spring
would be required to determine which species spawn in the bays at that time.
This information would be correlated with the results of the vernal larval
sampling to give a fairly complete picture of reproduction and early life
history of most species in the bays. Seasonal changes in food and feeding
habits should alsoc be monitored.
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There are often dramatic diel changes in the species composition of
marine communities resulting from vertical migrations or on- and offshore
movements. Several cases of diel movements were evinced in this study,
but limitations of field time precluded more nighttime sampling. Subse-
quent study should include considerable nighttime work to identify the
species making major diel movements and the combined effects of these
movements on the species composition in various habitats.

Lastly, some effort should be made to determine the uniqueness of
the estuarine fish fauna. This would include a small sampling effort in
pelagic and nearshore habitats just outside the mouths of the bays and
off the outer coast between bays. This approach would perhaps indicate
a gradation from estuarine to oceanic fish communities, and would help to
identify further critical species, life history stages, and ecological
relationships which are typically if not strictly estuarine.
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Table 1. The sampling effort, in terms of number of standard
hauls, applied in each bay and cruise by gear type.
The actual nunber of sets, when different, is in

parentheses
Cruise Gear Ugak Bay Kaiugnak Bay Alitak Bay Gear total

Surface trawlt 16 5 10 (9) 31 (30)

1 Mid-water trawl 8.5 (8) 5 13 (11) 27.5 (24)
Beach seine 16 g 8 33
Tow net 20 10 26 56

5 Beach seine 14 6 iu 34
Try net 26 9 21 56
Trammel net 8 (3) 2 (1) 6 (u) 16 (8)
Tow net 20 10 29 59
Mid-water trawl 23 7 21 (18) 51 (u48)

3 Beach seine 14 7 16 37
Try net ' 15 8 18 42
Tranmel net 3 (2) 2 L 9 (8)
Tow net 20 10 36 66
Mid-water trawl 19 7 18 ny

b4 Beach seine 13 g 21 L3
Try net 20 12 21 53
Tramel net . 4y 3 (2) 7 (6) 14 (12)

lThe midwater hefring trawl was used on the surface in Cruilse 1,
and those catches were analyzed separately fron the regular mid-water
samples.
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Table 2. Depth distribution of principal midwater species as
determined by diurnal midwater trawling. Values are
mean catch per unit of effort (mean number of Ffish/
haul) in each stratum. NS = Not sampled

Depth strata

Cruise
(dates) Species 9-20m 21-60m 61-100m >100m
A; Ugak Bay
1 Capelin 26, b 14,8 NS Not
(5/25-5/26) Sand lance 60.8 6.6 NS applicable
3 Capelin 54.6 75.7 108.0
(7/18-7/21) Sandfish 16.0 40.9 85.3
Sand lance 0 3.6 0
b Capelin 42.8 398.6 709.0
(8/29-9/2) Sandfish 775.9 228.6 1517.3
B: Kaiugnak Bay
1 Capelin 0 0 2.0 NS
(5/27) Sand lance 33.0 18.0 0 NS
3 Capelin 0 138.3 3.0 NS
(7/25) Sandfish 0.5 1.7 0.5 NS
I Capelin 0 767.0 208.0
(8/5) Sandfish 0 16.0 168.0 377.0
C. Alitak Bay
1 Capelin o) 638.4 549.7 213.5
(5/28-5/30) Sand lance 0 0 .7 0
Alaska eelpout 0 0 0 1.0
3 Capelin 33.3 3254,3 52.3 101.0
(7/29-7/31) Alaska eelpout 0 0 .7 17.0
L Capelin 0 4,2 492.3 1598,0
(9/8-9/12)  Alaska eelpout 0 0 0 10.7
Sandfish 0 20.2 0.3 0
Sandlance 0 10.7 0 0
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Table 3. Depth distribution of rock sole and yellowfin sole
in Ugak Bay as determined by nearshore trawling with
a try net. Values are mean catch per unit of effort
(mean number of fish/haul)

Cruise N Depth of haul
(dates) .. Species Im 9 m 13 m
2 Yellowfin sole 1.3 1.5 L 12,7
(6/19-6/21) ook sole 6.3 7.5 6.3
3 Yellowfin sole 6.8 13.3 67.5
(7/18-7/22, '
8/2) Rock sole 26.6 3.5 3.5
L Yellowfin sole 14,7 4.6 29.5
(8/29-8/2)

Rock sole 15.4 13.1 6.8




Table 4. Lengths of incidental species, all bays, cruises,
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and gear types combined

Standard
Mean total deviation, Sample
... .Species length, mm Range, mm mm size
Rajidae
R. binoculata 520 (to tip of 1
pelvic fins)
Salmonidae
0. kisutch 188.8 35 - 734 143,57 111
0. nerka
Juveniles 118.8 59-187 26.74 C41
Adults 633.6 557671 45,93 5
Osmeridae
H. pretiosus
Juveniles 66.6 52-104 11.87 26
Adults 179.5 163-197 91.20 16
Gadidae
G. macrocephalus 167.9 48-258 57.93 59
M. proximus 270.5 261-280 13,44 2
T, chalcogramma 85.3 35-206 41,9¢ i
Zoarcidae
B. pusillum 153.2 95-185 138,99 54
Gasterosteidae
G. aculeatus 47,3 21-92 26.2 72
Aulorhynchus flavidus 72 1
Scorpaenidae
S. melanops 30.8 39-281 65.65 29
S. nigrocinctus 57 1
Hexagrammidae
H. decagrammus 350.2 172-un7 99.73 6
0. elongatus 91.0 87-95 5.66 2
P, monopterygius 265 1
Cottidae
A, fenestralis 75.0 27-112 20.33 19
B. cirrhosus 66,1 18-185 24,15 220
B. bilobus 134,6 101-215 35,36 8
Gymnocanthus spp. 107.8 20~275 49.04 266
E. bison g4 . i 52-169% 16.03 7
E. diceraqus 118.0 86-150 45,26 2
H. hemilepidotus 310.0 150-362 89.98 5
H. jordani 33.8 27-277 54,21 85
L. armatus 210.8 41-398 68.39 T4



Table 4. Lengths of incidental species, all bays, cruises,
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and gear types ccombined - Continued

tandard
Mean total deviation, Sample
Species length, mm Range, mm nm size
Cottidae - Continued
N. pribilovius ou 1
P. quadrifilis 53.5 40-87 19.09 2
P, paradoxus 48 1
S, gilli 37 1
H. bolini 78 1
M, jaok 132.8 83-40¢2 67.93 27
M. scorpius 273.3 109-467 93.53 63
T. pingeli 70.5 38-170 30,72 19
Agonidae
P. barbata 81.0 28-183 25.51 160
A« acipenserinus 179.1 26-285 94,03 125
A, bartoni 67 } 1
0. dodecaedron 100.8 61-127  28.08 L
Cyclopteridae
yA. gentricosus 200 L
47.5 L.3-52 6.36 2
L. cyclopus
Bathymasteridae
B. caeruleofasciatus 181.3 78-231 69,80 U
B. signatus 79.7 72-90 9.29 3
Stichaeidae
L. medius 65.4 4g-120 30.58 5
C. polyactocephalus 240 1
A. purpurescens 107.0 106-108 1.41 2
S, punctatus 107.4 91-116 3.61 5
Pholidae
P. laeta 129.9 47-202 32,34 126
Apodichthys flavidus 324 1
Anarhichadidae
A. orientalis 9y 1
Zaproridae
Z. silenus 113.6 59-163 37.45 8
Pleuronectidae
H. elassodon 130.3 37-297 56,24 39
H. stenolepis 113.9 50-1015 144,38 57
I. isolepis 192.8 107-343 56.48 35
P. quadrituberculatus 282.0 179-385 145,66 2
P. melanostictus 192.4 42-507 100.68 98
P, stellatus 215.0 32-553 102.81 155
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Table 5. Mean pelagic swurface temperatures (°C) by cruise
and bay, with standard deviation and sample sizes
Cruise Cruise
(dates) Ugak Bay Kaivgnak Bay Alitak Bay mean
1 No No T = 5.3
(5/21-6/3) information information S.D. = 1.209 5.3
n = 17
2 T = 12.5 T = 8.9 T = 9.3
(6/16-6/30) S.D. = 0.924 S.D. = 0.564 S.D, = 1,154 10.4
n = 18 n =9 n = 22
3 T = 10.3 T = 11.4 T = 10.6
(7/15-8/7) S.D. = 1.013 S.D. = 0,180 S8.D. = 0,747 10.7
n = 29 n = 17 n = 37
4 T = 9.7 T = 10.4 T = 10.1
(8/25-9/16) S.D. = 0.529 S.D. = 0,508 §S.D. = 0.281 10.0
n = 38 n = 17 n = 53
Bay 1
means ©10.5 10.5 10.1
lTheInean for Alitak Bay is based on the last three cruises only,

for camparability with cother bays.
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Table 6. Mean midwater temperatures (°C) by depth, cruise,

and bay
Cruise 1 (5/21-6/3): ‘ Alitak Bayl
Depth, m T n
No infommation available for 31-50 2.9 1
Ugak and Kaiugnak bays 51-70 3.1 1
71-90 2.6 1
81-110 2.2 1
131-150 3.4 1
Cruise 2 (6/16-6/30): No midwater trawling
Cruise 3 (7/15-8/7):
Ugak Bay Kaiwnak Bay Alitak Bay
Depth, m T n Depth, m T n Depth, m T 'n
9 7.8 1 9 10.6 1 9 9.6 1
14-30 7.2 8 14~30 10.3 2 14-30 9.9 2
31-50 5.1 2 51-70 7.5 1 31-50 6,9 L
51-70 6.1 1 91-:10 5.7 1 51-70 5.3 1
71-90 7.0 1 91-110 2.4 1
Cruise 4 (8/25-9/16):
Ugak Bay Kaivgnak Bay Alitak Bay
Depth, m T n ‘Depth, m T n Depth, m T
g 9.1 2 9 10.1 1 S 10.0 2
1430 8.4 5 14-30 9.9 2 14-30 9.8 5
51-70 8.4 2 31-50 7.6 1 31-50 9.3 5
71-90 7.8 1 51-70 6.5 1 51-70 6.9 1
91-110 6.5 2 91-110 3.2 3
111-130 2. 1

lAli’tak Bay, Cruise 1 temperatures are possibly inaccurate because
of problems with the bathythermograph slides.
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Table 7. Mean nearshore surface temperatwes (°C) by cruise
and bay, with standard deviations and sample sizes

Cruise Cruise
(dates) Ugak Bay Kaiwnak Bay Alitak Bay means
1 T = 7.4 T =7.0 T =7.0
(5/21-6/3) S.D., = 0.850 S.D., = 1.061 S.De = 0.716 7.2
n = 13 n =9 n =25
2 T =7.8 T = 9.2 T = 10.2
(6/16-6/30) S.D. = 1.235 S.D. = 1.759 S.D. = 1.618 8.9
n = 4o n = 13 n = 33
3 T = 11.5 T = 12.2 T = 10.9
(7/15-8/7) S.D. = 1.592 S.D. = 0.269 S.D. = 0.990 11.4
n = 21 n = 11 n = 26
4 T = 9.6 T = 11.6 T = 10.1
(8/25-9/16) S.D. = 1.222 S.D. = 0.769 S.D. = 0,623 10.2
n = 32 n = 16 n = 4o
Bay
means 3.0 10.3 10.2
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Table 8. Mean nearshore and pelagic salinities (parts per
thousand) by bay (initialed) and cruise number
Mean Sample
Bay/cruise Habitat salinity (©/o0) Range size
U1 Nearshore 18.6 0.6 - 30.5 5
U2 Nearshore 12.3 1.3 - 32.1 8
U 2 Surface 12.8 1.7 - 27.9 3
U3 Nearshore 17.6 7.2 - 24,3 3
U 3 Midwater 33.2 31.0 - 35.8 12
U 3 Midwater 32,91 31.0 - 33.6 11
U 4 Surface 24,0 10.4 - 30,6 16
Uu Midwater 32.8 28.9 - 33.6 11
K2 Nearshore 29,2 26.3 - 32.0 2
K 3 Nearshore 27.9 27.0 -729.3 3
K 3 Midwater 33.1 32.4 -~ 33.6 L
K u Surface 29.9 29.1 - 30.6 10
K 4 Midwater 33.6 33.0 ~ 34.3 7
Al Nearshore 21.0 11.3 - 30.6 2
Al Surface 29.7 27.7 - 32.0 3
A2 Nearshore 30.0 26.0 - 31.8 7
A2 Surface 31.u4 1
A 3 Nearshore 31.5 1
A 3 Surface 31.7 26.2 - 33.0 27
A3 Midwater 33.1 32.6 ~ 33.7 9
A4 Surface 32.4 30,7 - 32.9 35
AL Midwater 33.3 31.1 - 34.7 17

lExcluding the suspiciously high value of 35.8°/oco immediately
above, ’
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Base map showing Kodiak Island and location of study bays.
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Location of nearshore sampling sites in Alitak Bay. Not

all sites were sampled in each cruise.
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’ ¢ 570

Fig. 6A & B.

153°40" B 153930

Townet CPUL of capelin in cruises 2-4 and in various
regions of Ugak Bay (A, top) and Kaiugnak Bay (B,
bottom). The cruise numbers are indicated below the
bars. The diurnal catches in Alitak Bay were too
small to warrant graphing.
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’ E
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Fig. 7A & B. Townet CPUE of Pacific sandfish in cruises 2-4 and in
various regions of Ugak Bay (A, top) and Kaiugnak Bay
(B, bottom). The cruise numbers are indicated below
+he bars. The diurnal catches in Alitak Bay were too
small to warrant graphing.
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Townet CPUE of age 0 pink salmon in cruises 2-4 and in
various regions of Ugak Bay. The cruise numbers are
indicated below the bars. Catches in Kaiugnak Bay were

too small to warrant graphing.

Fig. B8A.
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Fig. 8B. Townet CPUE of age 0 pink salmon in cruises 2-4 and in
; various regions of Alitak Bay. The cruise numbers are
. indicated below the bars.




68

ore

*Highest CPUE = 157.3
fish/haul

| " |

154°10 153950

Fig. 9. Townet CPUE of age 1 greenlings (Hexagrammos spp.) in cruises

2-4 and in various regions of Alitak Bay. The cruise numbers

are indicated below the bars. Catches in Ugak and Kaiugnak
Bays were too small to warrant graphing.
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Fig., 10A & B. Midwater trawl CPUE of capelin in cruises 1, 3, and U
and in various regions of Ugak Bay (A, top) and
Kaiugnak Bay (B, bottom). The cruise numbers are
indicated below the bars. '
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Fig. 10C. Midwater trawl CPUE of capelin in cruises 1, 3, and 4

and in various regions of Alitak Bay.
are indicated below the bars.
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Fig. 11A & B,
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Midwater trawl CPUE of Pacific sandfish in cruises 1,
3, and 4 and in various regions of Ugak Bay (A, top)
and Kaiugnak Bay (B, bottom). The cruise numbers are
indicated below the bars.,
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Midwater trawl CPUE of Pacific sandfish in cruises 1, 3 and

It and in various regions of Alitak Bay.
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Fig. 12A & B. Midwater trawl CPUE of sand lance in cruises 1, 3,
and 4 and in various regions of Ugak Bay (A, top)
and Kaiugnak Bay (B, bottom). The cruise numbers
are indicated below the bars. Catches in Alitak
Bay were too small to warrant graphing.



74

57°30'

e — v o v . o -,

57°05%'
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Fig. 13A & B. Beach seine CPUE of sand lance in cruises 1-4 and in
various regions of Ugak Bay (A, top) and Kaiugnak
Bay (B, bottom). The cruise numbers are indicated
below the bars.
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Fig. 13C. Beach seine CPUE of sand lance in cruises 1-4 and in various
regions of Alitak Bay. The cruise numbers are indicated
below the bars.
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Fig. 14A & B.

153°40"

153°30!

Beach seine CPUE of pink salmon in cruises 1-4% and
in various regions of Ugak Bay (A, top) and Kaiugnak

Bay (B, bottom).
below the bars.

The cruise numbers are indicated
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Fig. 14C. Beach seine CPUE of pink salmon in cruises 1-4 and in

various regions of Alitak Bay. The cruise nunbers are
indicated below the bars.
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153°40!

Beach seine CPUE of chum salmon in cruises 1-u
and in various regions of Ugak Bay (A, top) and
Kaiugnak Bay (B, bottom). The cruise numbers

- are indicated below the bars. Catches in Alitak
Bay were entirely from one cruise and region,
and do not warrant graphing.
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Fig. 16A.

152°55'

Beach seine CPUE of Dolly Varden in cruises 1-4 and
in various regions of Ugak Bay. Catches in Kaiugnak
Bay were too small to warrant graphing. The cruise
numbers are indicated below the bars.
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= 9.5
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Fig. 16B. Beach seine CPUE of Dolly Varden in cruises 1-4 and in
' The cruise numbers are

various regions of Alitak Bay.
indicated below the bars.
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153730

Fig. 17A &€ B. Beach seine CPUE of great sculpin in cruises 1-4% and in
various regions of Ugak Bay (A, top) and Kaiugnak Bay
(B, bottom). The cruise numbers are indicated below
the bars.
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*Highest CPUE = 6,5 fish/
haul
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Fig. 17C. Beach seine CPUE of great sculpin in cruises 1-4 and in

various regions of Alitak Bay. The cruise numbers are
indicated below the bars.
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Fig. 18A & B.

153°40" | (53930

Try net CPUE of snake prickleback in cruises 2-4 and
in various regions of Ugak Bay (A, top) and Kaiugnak
Bay (B, bottom). The cruise numbers are indicated
below the bars. Catches in Alitak Bay were too small
to warrant graphing.
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Fig. 1%A & B. Try net CPUE of yellowfin sole in cruises 2-4 and in
various regions of Ugak Bay (A, top) and Kaiugnak Bay
(B, bottom). The cruise numbers are indjicated below
the bars.
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57°

Fig. 19C.

Try net CPUE of yellowfin sole in cruises 2-4 and in various

regions of Alitak Bay. The cruise nunbers are indicated below
the bars.
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Fig. 20A & B. Try net CPUE of rock sole in cruises 2-U4 and in various
regions of Ugak Bay (A, top) and Kaiugnak Bay (B, bottom).

The cruise nunbers are indicated below the bars.
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Fig. 20C. Try net CPUE of rock sole in cruises 2-4 and in various regions
of Alitak Bay. The cruise nunbers are indicated below the bars.
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Fig. 21A & B.

1563°30

Trammel net CPUE of rock greenling in cruises 2-4 and
various regions of Ugak Bay (A, top) and Kaiugnak Bay
(B, bottam). The cruise nunbers are indicated below
the bars.
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© %Highest CPUE = 26.5 fish/
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Fig. 21C. Trammel net CPUE of rock greenling in cruises 2-4 and in various

regions of Alitak Bay. The cruise nunbers are indicated below
the bars.
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Fig. 22A & B. Tramel net CPUE of masked greenling in cruises 2-4
and in various regions of Ugak Bay (A, top) and
Kaivgnak Bay (B, bottom). The cruise nunbers are
indicated below the bars.
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Fig. 22C. Trammel net CPUE of masked greenling in cruises 2-4 and
in various regions of Alitak Bay. The cruise numbers
are indicated below the bars.
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Fig. 28A ¢ B.

153°40" | " 153°30"

Trammel net CPUE of whitespotted greenling in cruises
2~4 and in various regions of Ugak Bay (A, top) and
Kaiugnak Bay (B, bottom). The cruise numbers are in-
dicated below the bars.
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Fig. 28C. Trammel net CPUE of whitespotted greenling in cruises 2-4 and

in various regions of Alitak Bay. The cruise nunbers are indi-
cated below the bars.
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Fig. 24,

Major salmon spawning streams in the study area as found in the
‘present study and as shown in Atkinson, Rose, and Duncan (1967).
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Fig., 25, Lengths of Pacific herring, Clupea h. pallasi, pooled over all

bays and gear types.

The occurrence of fish around 40 mm in

late May is dubious, and probably is a case of mistaken larval

identification.
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Fig. 29. Prey spectrun of 48 juvenile pink salmon cayght from late May
to late July in the intertidal zone of all three study bays.
There were no empty stomachs, and unidentified material com-
prised 6.6 percent of the total weight of contents.
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Fig. 31. Lengths of chun salmon, Oncorhynchus keta, pooled over all

bays and gear types.
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Fig. 41. Lengths of whitéspotted greenling, Hexagrammos stellerti,
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Calanoida

Reptantia, zoea
Euphausiacea

Fig. 42.

Prey spectrum of 14 pelagic juvenile white-
spotted greenling collected fram Alitak Bay

in late June. There were no empty stomachs,

and unidentified material comprised 41.0 percent
of total weight of contents.
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Prey spectrum of 10 starry flounder, Platichthys stellatus.
1 mm = 2 percent for frequency of occurrence (horizontal
axis). There were no empty stomachs, and unidentified
material comprised 21.6 percent of total weight of contents.
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Fig. 61.

Prey spectrun of 16 sand sole, Psettichthys
melanostictus, cavght in Ugak Bay from late
June to early September. There were no empty
stomachs, and unidentified material comprised
12.9 percent of total weight of contents.
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Appendix Table 1. Checklist of all species caught, their occur-
,,,,,, rence by cruise, bay, and gear type, and their
relative abundancel,?

Occurrence Occurrence Occurrence Relative

Species by cruise by bay by gear type abundance
Rajidae
Big skate 3 U Try R

Raja binoculata
Unidentified Osteichthyes 1 U,K M,B
Clupeidae

Pacific herring 1,2,3.4 U,K,A T,M,B,Tr A
Clupea harengus pallasi

Salmcnidae
Pink salmon 1,2,3,4 U,K,A T,M,B Y
Oncorkynchus gorbuscha
Chum salmon 1.2,3,4 U,K,A T:M,B,Tr A
Oncorhynchus keta
Coho salmon 2,3.,4 U,K,A T.,M,B C
Oncorhynchus kisutch
Sockeye salmon 2,3,4 U,K,A T,B,Tr I
Oncorhynchus nerka
Dolly Varden 1l,2.3,4 U, KLA T,B,Tr C
Salvelinus malma
Osmeridae _
Surf smelt 1.4 U B I

Hypomesus pretiosus

Capelin 1,2,3,4 U,K,A T,M,B,Try v
Mallotus villosus
Cadidae
Pacific cod 1,2,3,4 U,A T,B,Try,Tr I

Gadus macrocephalus

Pacific tomcod L U Try R
Microgadus proximus

Walleye pollock 1,2,3,4 U,K,A T,M,B,Try I
Theragra chalcogramma
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Appendix Table 1. Checklist of all species caught, their occur-
rence by cruise, bay, and gear type, and their
relative abundance - Continued

Occurrence Occurrence Occurrence Relative
Species by cruise by bay by gear type abundance
Zoarcidae
Alaska eelpout 1,3,4 A M I
Bothrocara pusillum
Gasterosteidae
Threespine stickleback 1,3,4 U,K,A T,M,B - C
Gasterosteus aculeatus ‘
Tube-snout I K Try R
Aulorhynchus flavidus
Unidentified Scorpaeniformes 1,2 U,K M,B,Try
Scorpaenidae
Black rockfishk 2,34 U,K,A T,B,Try,Tr I
Sebastes melanops
Tiger-rockfish 4 A T R
Sebastes nigrocinctus
Hexagramnidae
Unidentified Hexagrammes 1,2,3 U,K,A T,M,B
Kelp greeniing 4 U,X Try ,Tr R
Hexagrammos decagranmus
Rock greenling 2,34 U,K,A T,B,Try,Tr A

Hexagrammos lagocephalus

Masked greenling 1,2,3,4 U,K,A T,M,B,Try,Tr A
Hexagrammos octogrammiis

Whitespotted greenling 1,2,3.4 U,K,A T,M,B,Try,Tr A
Hexagrammos stellerti

Lingcod 4 A T,Try R
Ophtodon elongatus

Atka mackerel b4 A - Tr R
Pleurogrammus monopterygius
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Appendix Table 1. Checklist of all species caught, their occur-
rence by cruise, bay, and gear type, and their
relative abundance - Continued

Occurrence Occurrence Occurrencs Relative

Species . by eruise by bay by gear type abundance
Cottidae :
Unidentified Cottidae 1,2,3,4 U,K T,M,B,Try
Padded sculpin ' 3,4 U,A B I

Artedius fenestralis

Crested sculpin 2,4 U,A T,M,Try,Tr R
Elepsias bilobus

Silverspotted sculpin 1,2,3,4 U,K,A T,M,B,Try c
Blepsias cirrhosus

Buffalo sculpin 2,3,4 UK B,Try R
Enophrys bison

Antlered sculipin L U,A Try,Tr R
Enophrys diceraus

Soft sculpin 3,4 U T,M 'R

Gilbertidia sigalutes

Gymnocanthus spp. 2,3,k U,K,A B,Try ¢
(G. galeatusand G.
pistilliger)

Red Irish Lord 2.4 U,K,A Try ,Tr R

Hemilepidotus hemilepidotus

Yellow Irish Lord 1,2,3,4 U,K,A T,M,B,Try,Tr
Hemilepidotus jordani

t=—t

Pacific staghorn sculpin 1,2,3,4 U,A B,Try,Tr I
Leptocotius armaius ‘

Unidentified Myoxocephalus 1,3 U,K,A M,B,Tr

Plain sculpin 2,3, U,K,A T,B,Try,Tr I
Myoxocephalus jaok

Great sculpin 1,2,3,4 U,KL,A T,B,Try,Tr A
Myoxocephalus polyacan-
thocephalus
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Appendix Table 1. Checklist of all species caught, their occur-
rence by cruise, bay, and gear type, and their
relative abundance -.Continued

Occurrence Occurrence Qccurrence Relative
Species by cruise by bay by gear type abundance

Shorthorn sculpin 2,3, UK, A B,Try,Tr I
Myoxocephalus seorpius

Eyeshade sculpin 3 A Tr R
Nautichthys pribilovius -
Porocottus quadrifilis 2 U B R

Tadpole sculpin 3 K T R
Psychrolutes paradoxus

Manacled sculpin 4 K Try R
Synchirus gilli

Unidentified Triglops 1,2 U,K,A M,Try

Ribbed sculpin 3.4 U,A M,Try I
Triglops pingeli

Bigmouth sculpin 3 K M R
Hemitripterus bolini

Agonidae

Aleutian alligator fish 4 8] Try R
Aspidophoroides bartoni

Bering poacher 2,4 U Try R
Geeella dodecaedron

Tubenose poacher 1.2,3, U,K,A T,B,Try C
Pallasina barbata

Sturgeon poacher 2,34 U,K,A T,4,B,Try,Tr c
Agonus acipenserinus

Cyclopteridae
Unidentified Cyclopteridae 3 U T
Smooth lumpsucker 4 A M R

Aptocyclus ventricosus



137

Appendix Table 1. Checklist of all species caught, their occur-
rence by cruise, bay, and gear type, and their
relative abundance- Continued

Occurrence Occurrence Occurrence Relative
Species by cruise by bay by gear type abundance
Unidentified Liparis 1 U B
Ribbon snailfish 3.4 U,A - Try R
~ Liparis cyclopus
Trichodontidae
Pacific sandfish 1,2,3,4 U,K,A T,M,B,Try v
Trichodon trichodon
Bathymasteridae : 1,2 U.K,A T,M,B
Unidentified Bathymasteridae
Alaskan ronquil 2,3,4 U,K Try,Tr ! R
Bathymaster caeruleo-
fasciatus
Searcher 3,4 U Try R
Bathymaster signatus
Anarhichadidae ,
Bering wolffish 2,3 U,K T,M R
Anarhichas orientalis
Stichaeildae '
Unidentified Stichaeidae 1,2 U,K,A T,M,Tr
High cockscomb 1.4 UK B,Tr R
Anoplarchus purpurescens
Decorated warbonnet L A Tr R
Chirolophis polyacto-
cephalus -
Unidentified Lumpenus 3,4 A M
Stout eelblenny L U,A M,Tr c

Lumpenus medius

Snake prickleback 1,2,3,4 U,K.,A T,M,B,Try A
Lumpenus sagitta
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Checklist of all species caught, their occur-

rence by cruise, bay, and gear type, and their

relative abundance - Continued

Occurrence Occurrence Occurrence Relative
Species by cruise by bay by gear type abundance
Arctic shanny 2,4 K,A Try R
Stichaeus punctatus
Pholidae
Penpoint gunnel 3 K Try R
Apodichthys flavidus -
Crescent gunnel 1,2,3.4 U,K,A B,Try c
Pholis laeta
Zaproridae :
Prowfish 3,u K,A TiM R
Zaprora silenus
Ammodytidae
Pacific sand lance 1,2,3,4 U,K,A T,M,B,Try v
Ammodytes hexapterus
Pleuronectidae
Unidentified Pleuronec- :
tidae I A Try
Flathead sole 3,4 U,K T,M,Try I
Hippoglossoides elassodon
Pacific halibut 2,3,4 U,K,A Try ,Tr I
Hippoglossus stenolepis
Butter sole 2,34 U,K Try I
- Isopsetta isolepis
Rock sole 1,2,3,4 U,K,A T,M,B,Try,Tr A
Lepidopsetta bilineata
Yellowfin sole 2,3,4 U,K,A M,B,Try,Tr A
Limanda aspera
Starry flounder 1,2,3,4 U,K,A B,Try,Tr C
Platichthys stellotus
Alaska plaice 2.3 U Try R

Pleuronectes quadrituber-

culatus
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Appendix Table 1. Checklist of all species caught, their occur-

rence by cruise, bay, and gear type, and their
relative abundance - Continued

Occurrence Occurrence Occurrence Relative
Species by cruise by bay by gear type abundance

Pleuronectidae (Continued)
Sand sole 1,2,3,u4 U,K,A B,Try I
Psettichthys melano-
stictus

lNomenclature is standardized according to Bailey, Reeve, M., et al.
(1970).

2Symbols:
Cruise; cruise number <
Bay; U = Ugak Bay, K = Kaiugnak Bay, A = Alitak Bay.
Gear type; T = tow net, M = midwater trawl, B = beach seine,
Try = try net, Tr = trammel net.
Relative abundance categories were arbitrarily defined on the
-basis of total catch in numbers over the entire study: R = rare
(1-10), I = infrequent (11-100), C = common (101-500), A =
abundant (501-15000), V = very abundant (> 15001).



140

GO° T LT® T [ seprseyOT1S POTITIUSPIUN
G0° T HT* T Iy §110UBLIO Y
S0° T LT T . v wopdol ‘g
S0°* T HT* T P *dds soumwaboxsy
S¢* S L & r L UOpOYOLIE
og* 9 LT 1 e S v puoU g
09°* ZT 0s° € 62T 6 1tous-1sod DyIDU 0
AR ST 0s°¢ TC LS* i , 3Tous-3sod Yyoqans1y "0
ST 62 - 00" H 82 HT* T r pyosnqarob *Q
0979 (AN LT*¢C €T 00" LT B8TT i viey *0
G HTT €606 ge” [ 6¢°LCE T62¢ AN snsoylra Cp
3ndo TON dndo "ON dndo *ON ando *ON sedels soToodg

(STeq 0¢) 1230l (STET g) I81M0 STUEY L TH (STneq L)y Jauul LaoxsTy

o311

*(saTnpe=y ‘seTTueanl=p ‘oeAdRT=]) SOUPPUNgR SAT1RTSd 3UISROJOSD O JIOPJO UT
sae yoieo s,Aeq satius syl ur pojusssadsa seleis AxoysTy SITT SINEY JO
JoqUNU/YD3R0 saTiBTNUND ‘jaolTs Jo 3Tun Jsd ssyoleo uesll ode senlea INJdD

7 osSTna)
‘feg de3n jo suordea esuayl woay seoroeds TTe JO SSYDIBRD 38U MO BaTlBTRUND  *Z  oTqel xTpusddy




L1ul

oepTasidoTol)

50° T HT* T L PeTFTIUSDPTUN
§0° T hT* T v wuopaol ‘g
50° T HT T Iy sa3nIvbLs Y
G0° H. nTe T r SNSOYLLLD g
otT* z HT* T 7T T IR snaagdoxay Y
0T" z LT T 7T° T Y vupwzboo]0Yo " J
GT* ¢ ge* z HT* T r +dds soumwaboxay
_ow. H LS H L 8ngpvaInov P
A h LS* f v vl g
08" 9T 0s§° e 00°T L 98" 9 r 038% "0
06° 8T LT® T gh'e LT 37ows-3sod DYIOU ‘0
§9°T ee LS°T T - hIve zz 3Tous-1s0d yoansLy "0
08°T ag eh Te TL° S Iy v3q2bvs 7
§6°2T 657 L1 €T 98° 12 €sT 62" €T £6 L vyosnqaob 0
09°6TT TBET £8°2€ Le6T TL h9 eGH 6C° z Iy uopoyorag L
St T6S 628TT €8t 67 TL*THY zéhn 00" #hOT 8oL Ve sneoyia ‘Ji

2040 “ON ando *ON ando *oN aNd0 "oN so8e3s seToedg
(STeq 0¢) 1e30% (STe gy I930 (STeq L) STPPTH (SToeq ) <euul  Aaoisty

o1 T

*(saTnpe=y ‘soTTusaAnf=zp ‘orAdERT=T) SOURPUNQR SAT1PTed BUTSEOJIOSDP JO JISPIO UT
aae yoleo s,£Leq 8aTlUs oyl UT pelusseadea so8eirs AxoisTy ©ITT °STNRY JO
JOqUINU/YO1R0 SATIBTNUND ‘3do0ife JO aTun aod Soydl®d uesW dJe SonTeA INdD

g 9STNAD
¢feg xeSn jo suorSea ssayy wody sotoeds TTR JO SSYDIED 32U MO} dATIRTNUN) ‘¢ oTqel xTpusddy




142

so° T LT" T L sSnuLIesuad1on 'y
go* T hT” T r v10qI0g °d
Go° T LT T I Uppaol g
§0° T hl” T 0 snqo1q g
G0° 1 HT” T r +dds souwwaboxay
G0°* T HT* T D vuupIboo VYO ]
ST* £ eh” € y snaaqdoxay Y
0z" f ee” 4 6C" z e p331608 7
oc* h LG" f 1Tows-3s0d Yyoansiy °Q
s¢’ S 62" 4 e € Iy SN9VaINOY 'Y
og’ 9 A eh £ 62" z aTous-3sod vyasU ‘0.
oe- 9 T S wT® T i vy "0
06° 0T €8° S VA g I sdouvjou *g
0L"S wTT €8 0T 59 69 fh TL® g r vYosNgIob
$8°GS LTTT 00"¢e 6T 7l 4L 0S8 00°G6eT SL8 LI Snso77ta "j
G9'EET €L49¢ £8°TTC TL2T 7T 9S8 €6¢ "L hhT 600T r uopoyoral ° g
dndo. *ON dndo "ON d0ndo *ON dNndo "ON so3els seToadg
(SThBq 0¢) [Eex0l (STeq gy 930 (STUEY L) OLDPIN (STneq ) aouur Aaozsty
) o3 T

*(saTnpe=zy ‘seTTusAn{=p ‘9RAJRT=7) SOURDUNCE SATIRTOJI SUTSEOJOSD JO JIOPIO UT

sae yo3ed s Leq °9JT3US °Yl} UT pojusssadex so8eis £a01STY ©FTT

*sTNRY JO

JISqUNU/YOLBD SATIBRTNUWND nu..,HOU.hnﬂm FO 3Tun Jad SIUolrO UksuW adev sanTea JNd4D

f ©STNID

‘Aeg ed( JO suorded oedyl woay soToeds TTE JO S9UDLERD 18U MO} SATIRTIUNY

‘4 oTqel xtpusddy




1u3

90~ T . LT T I SBRDTJISLSRU

-Ayleg peTITIUSPTUN
90° T ge’ T T UOpOYO1LIZ
90° T ge’ T 1 *ds sdopbray
g0~ T HT* T v SNEVITNOY P
6T° € ge’ T LT T hT® T L SNSOYLLLO g
Te® S T1L® g I wppaol ‘g
Te" S LT® T 5 H q souxogtusedacos "PTIUN
ge” 9 98” 9 g 28v770d Y "D
una L LT® T 98° 9 1 (OEDPTRRYDTAS "PTUf
fih* L €e” T 00°T 9 Iy vyosngaob '
SL°S 6 HT €T 43 LA snsor11a ‘W
00°8nT 89¢€¢ L9°T S €€°GGT AN et h0c TentT ANRARS snaoqdoxay *y
d0d0 "ON dndo *ON d0ndo *ON dndo *ON se3els soToadg

ST E10] (sTneq g) as3up (STnEq g) OTDPDIN (SToey 7) asudl AaoasTy
oI11

*(s3npe=y ‘selrusan{zp ‘orAJERT=T) SOURPUNGE OATIETSX JUTSESJIOSDP JO JIOPIO UT

aae yojeo s,4eq aatrius 8yl uTt pajusseadsa seBels AJoISTY SIT

*sSTnEeY JO

JeqUNU/YD1ed SATIRTNUND ‘3J0yJe Jo jtun aad s5yoleo uesW ade SenTeA IndD

T ®8Tnad

‘Aeg 3e3n Fo suQiBea esayr wday seroeds TTE JO S9UD1RD TMBI} 90BJANS SATIBINUND

* S oTqel xtpusddy




1l

s T 0§* T Iy SNSOYIILO g
1T° T ze” T I snuuwabolroo
iT° T ze” T Iy vyosngaob *p
TT° T cz” T r 2s0770d ‘Y Y
1T° T 0g° T T s2Ay3yoTe3so 'prun
TZ*® 4 0§~ T ze: T T oepTaslsewAylIRg ‘pPIUN
e’ g L9 e p¢7 sswxoytusedaoog “pTun
9T°T TT 00°¢ 9 77T S r wopaol g
LE°T eT L9°¢ 8 05°T € UM z , £ ds sdopbrag
LE°6T 78T 00°€ 9 96" 6€ 8LT Vel sM807720 I
BG*'TC S0¢ €E€°S ST 0S°8T LE BL'EE ¢ST v snaogdoxay ¥
ando *ON an40 "ON ando *ON ando "ON sedels soT0adg
(sTney 676) L&a0L (FTEy v Jae3mng (EtTeq Yy o1pptH  (SITNEq 5 7)) Jouay Laoasty
o] T

*(s3Tnpe=y ‘soTrusanfzp ‘seAdeT=T) eOURpUNGR SAT]B[Sd JUTSBOJIOSDP JO JI9PIO UT
sae Uyo1eo s,4Aeq 8JTIUS oYl UT polusseadsa sefels AJO3STY ©ITT ‘SINRY JO
JOqUNU/YDLed SATIRTRUWND ‘3J0Ifs JO ATun Jsd s9yYD3BO uBsW oJ2 SenTeAs INdD

T @sIna)
‘Aeg >edn Fo suorBea osayl woay soroads TTE JO SOUDIRD TMBA] J9IBMPTIW ATiE®TMWND °g oTqe]l xrpusddy




145

10 T eT" T o SNUILosUDdLOD Y
70° T €T T v 2786urd ]
10" T €T"* T r SNSOYILLD g
to* T TT" T r vIEY "0
©0* T T T v 280770d Yy D
60° Z eT" T TT* T v v202ULTLq T
60" 4 ge” 4 3Tous-3sod Yogns1y °0
eT” £ LT T 5z* z Iy vuuwaboolvyo
LT . €T T ger ¢ Iy sognivfas
Qz* 9 L9 g I vyosngaob *p
ehe 0T €T" T 00°T 6 £ wwpaol g
oL° 9T | 8L°T 9T I uopossvla g
8h°'T he 8¢ he 0 snaeqdoxay Yy
G9°¢ 8 £9°9 €S th g Te CANR| 0332008
LT"9€ zes 0§°Lh . 68T §2°89 gh§ TT* T Ve UopoOYOIL
8L°9GT 509¢ 00°ST 06 00°9T¢e 825z  8L'60T ‘886 vep snsoy7ia ‘j
ando . "oN . andd ton 2040 ‘ox see1s seToadg
(STmeqeg) 1810] (ST gy G310 (STNEY §) *euu] AxoysTy
81T

*(s3aTnpe=y ‘soTtusanl=p ‘oBAdRT=T) eouURpUAGE SAT}RTSJd SUTSELLIDIP JO JIOPAO UT

sae yoieo s,4eq 2J4TiUS 9yl uy pojusseadea sedelrs AIolsTY SITT

*gTney Jo

J9qUNU/Y01BD SATIRTIWND ‘JI0IF® JO 3TuUn Jod $9YD1LD UBSW BJ8 SSNTRA I0dD

g osTna) ‘Aeg xein
Jo suor8ea 9oayl woay seToads TTB JO SOUOIRD TMBIL J93BMPTU SATjleTnuUn) */ oTqel xTpusddy




146

T 4 62° ¢ e soqn10628 "9
T 4 S 62" Z v §nqo11q 'd
T z 62° z r vUUDIL0OIOYD [
T2 f LS" f v v332608 "7
S0°6LC ¢0ges 0§ 6¢ LLT €€ '8LL 0LSHh 0089 Sk £ snsog7ia
Ze" 169 GETET €€°928T 8GGTT 0666 L6S 00°0OHT 086 L UOPOHO LI
ando oL d0ndo *ON dNdo *ON 3Nndo *ON se8e1s seToads
(STaeq g9y Jo1n0 (STneq 9) SLDPLR (STneq ) aeudrl LaoisTy
°FT1

. (sitnpe = y ‘sefiueani = p ‘eRAJBRT = T)

sourpuUnNge 9AT1RTSI SUrSeeIDep JO JBPIO UT oJde yodleo s, Leq

9aT3U® 8yl ul peiussoadsa seleis Ax03sSTY oITT "SINRY JO Jeoqunu
/Uo320 saTieTnuno ‘jaoyys Jo 3Tun asd sSeydieo ueSul S4B SenTRA INJD

1 9sTna) ‘Aeqg xedn
Jo suoT8ea ssayl wodj sorosds TTR JO SOUDIRD TMBJAL} JIOIBMDPTU SATIRTRUND 8 @Tqel xtpusddy




147

90" T LT* T v sngorgsouwnyail d
90° T LT T v pEVBUL] LG ‘1
390" T 02" T I *ds sravdag
90° T LT T v vavgarq g
90° T LT T v SNADHINOD 'Y
SEDTJS1SPU

etT” 4 oh* Z _ Iy ~-Ayjeq peTITIUSPTUN
eT” 14 LT T 0z T AN SNADUID 7]
6T" € 09" € viev] 4
T h 08" h v STUUDILO300 *H
th’ L o' T L vep snsoyIIIo ‘g
€9° 0T On°T L ge” 4 0¢* T Ly snav1193s 'd
, ‘ SOUIOT

90°T LT on°e LT 0f1  -TueedIods PeTILIUSPTUN
90'1T LT oh*¢ LT ’ v snsorgaad °y

(snyvydso
—oyquvovfigod p £1qeq
SZ'T 0z 08° f 0z°¢ ST ¢ —oad) +dds gngpydesoxofy
S2°¢ 9¢e Go*¢ g€ v s8N0 “H
69°¢ 6§ 08°¢ w1 LT" T 088 f1h v bugou g
€T°§ ¢8 €8°¢ LT 00°¢eT S L v38y 0
Te'L LTT 08" i 09°22 eTT 0 snyvydeooyquvovhyod ‘p
Te"8¢C €6 006 §6T £€8°8 £ 00" Th G0¢ p pyosngaob *p
€T°LSH HTEL €€ 8TCT 0TeL 08* 1 v snaagdoxay 'y
3ndo *ON ando *ON andd *ON ando *ON seBels saToads
(ST0ey 9T) 1e3ol (STnEq §) Jdo1n0 (STeq 9y STPPIH (sTney gy aeudyl Aaoasty

o311

(s3Tnpe = y ‘seTtueanl = p ‘omadeT = 7)
souBpuUNge SATIBTSX BUTSLOJVSD JO JOPIO UT odB yoiled s, Aheq
24aT3u® syl Ul pejussoadsa sofels AJOISTY 9FI] °STNRY 1O JsqunU
/4e1ed saTjernund ‘j3Joyye 3o 3Tun asd seyolRO uURSW °J® SenTRA INdD
T 9sInan
‘Aeg xe3n yo suorBea ssayl woay serosds TTE JO SOUDLBD SUTES YoBSq SATIRTMUMNY ‘g oTqel xTpusddy




148

4

Lo* T HT T Iy *ds snyqupooUwAn
Lo’ T HT” T SBPTII0D PSTITIUSPTUN
L0° T 7T" T o snyoydeoobvy 'y
LO* T HT*® T 7 souxogrusedaocds peTITIUSPIUN
LO° T ge” T v snsogiia "W
A T wT” T 1Touws-3s0g vYIaU O
wT* ¢ 62" 4 8272 2aponb g
HT” Z 62" 4 r sdouvqau *g
Te¢* € 0§* ¢ €e’ T v sngorgsouvIeu g
Tz ) oh* e va8v] d
Tz* € gz’ - T L9" 4 L uos1g *y
62" f ge” T gtr” € r v30gIvq *d
Y f SL® £ fTe T 0y sSNIDWAD T
6¢° 11 00°T H v vwgow g
sg” S TL® g L SNSOYIILO ‘g
9g* S A S vep snuupIbog oo g
eh’ 9 98" 9 r 2wopIol g
LS 8 00°¢ 8 A L Yyoqnsiy
98" T 00°¢ a v v3q326v8 7T
62T 8T SL'T TT 00°2 9 7T° T LA va0aULILG ‘T
9e°T 6T 06°¢ #T L9" z e € v snavy1248 °d
LS°8 0ZT SL°¢€ ST 00"+ AN 62°€T £6’ v'p - snyoydeooyguvovfijod ‘p
98°8 utas SL'e ST L9°CT 8¢ H1'0T TL i vaay "0
6C°TST 8TTC 0s” 4 L9°669 6602 eh'Z LT L vyosngaol -
8C°LST A4 0S* 14 00 Te €6 00°T0€ LOTC v snaegdoxey “y
ando *ON ando *ON ando *ON 304D *ON sodels setoadg
(STeq #1) L8407 (STUEY 1) JdoI) (STmey ) S1PPIR (BTmey 7y Jsucy AxoxsTy
23171

(saTnpe = y ‘seTrusanl = p ‘eradeT = T)

90UBPUNGR SATIRTSI SUTSBOJIDSD JO JI8PAO UT IR Udl1ed s, Leq

9aT3Us 9yl ul polusseadea sefeirs AJolsSTY 9FI7T °STNRY JO Jsqunu
/Uo3eo saTieTnuUNs ‘3acyFe Jo 3Tun Jod S9UOIBD UBSW 9JR SONTRA INJD

Z osTna)
¢feg >e3n yo suor8ea soayl woxy sotoeds TR IO SOYD3RD dUT8s yYoeeq saTiRTNUN] QT STqeL xTpusddy




148

L0° T ce” T v snuldesusdion 'y
10" T eT* T P -ds snyoydaooxofy)
L0" T eT" T v sppvagseusf °y
LO" T ge’ T L yognswy "0
hT* 4 L9* z . r uostq ‘4
hT® z , gz* z 3Tows-3sod vyIaU 0
62° f 0g” : vep sNgV2INOv *H
9g* g "€9° g r 813077928 °d
0g* L 00°'T £ 00°T £ eT* T v SNIVWID 7]
Ls* 8 L9°T g ol g o DIDGIDG *d
h9* 6 00°¢€ 6 sngoi1gsouviau g
6L° 1T 8e" T 1T o snsoyLILE g
05°T 154 . £9°2 12 Iy snuuwabogoo ‘g
LS°T zz 00°G ST ee°T o ge* g v vugvU " g
00°2 8¢ : 0S°e 8z v 0107 °d .
en°z he 00°¢ 6 00°'C 9 - 8e°T 6T r 14877928 *H
TL'T 8¢ L9°¢8 9z ee*e . L €9° S L viveulilq ‘7
H9 S9 00°T £ ee'e .- 0T ©05°9 A L snyvydeooyauvovAjod *p
eh'TZ 00¢g 00°'00T . 0O€ , L sNs0771a “H
#1152 z5e ee*hT ~ ek 00°€0T 60¢ v 0331608 7
L0 gg €94 €8 HST £9h snaagdoxay Y
LS°ZS 9¢/ ge"h eT"  00°hZe ZLY , 8€°9 oIS yep v3ey "0
98°ehL HTHOT ge*t €T €E°6SHE  B8LEOT . 88°2 £e vep vyosngaol g
ando *oN - 4ndo ‘oN ando * oN ando "ON" so3e3s satoads
(SToeq #T) 1930l (SIMEU §) <70 (STOeU E) OTPPTR  (STme §) Jouwy AzoasTy
, ‘ 91T

(satnpe = y ‘sorTTusAnl = p ‘seAdRT = T)

SOUBDUNAR SATIRTSI JUTSESJ0SP JO J8DIO UT 8de Yoled s, Aeq

9dT3Us 8yl uT pajussaadea se3eis AdoisTy 9IT7T *STNRY JO JASqUNU

/Uoied eaTieTnumd ‘jaolje Jo 3Tun aod S9yOIED URSW oJe senteA INID

‘Keg >e8n jo suorSea esayl woaj setoeds TTe JO SOUDIED SUTSS YOS SATIRTNUMY)

¢ 9sTna)

*TT °Tqel xTpusddy




150

80" T wT” T r sn1dioos i
80" T HT® T s 2UDPIOL g
80° T 71" T r Yonsiy 0
ST® Z 0§° Z v sngorgsouvyaw g
€z* € sz’ T 62" Z I SNIDWID 7]
ec* € eh” € L s2]pa989UB f ‘Y
€z’ £ 0s* 4 HT® T r sdouvjaw *g
€z g et* g Iy SNV INOD *H
ge* S Sz°T S _ ) snyoydeoodovu *p
on* 9 . 98° 9 Iy v3ey 0
LL® 0T entT 0T 4 vV g
58°* 1T 052 S 98" 9 r 2977898 *f
z6° zT 00"t 8 LS* f L *dds snyguvoouuwtin
z6° 2T SZ'T S . 00°T L v vugDU *g
00°T €T 00°'¢ et 7T* T v sngvyge3s g
he' T 0¢ 0§* Z ’ 00°¢g 0T hT°T 8 I snjrydeooboy ‘g
LL'T A STANE T 00°9 ZT o en'T 0T r SNSOYIILLD g
80T Lz 00°T f 00°9 AN LS°T T vér snyoydeooyauvovfijod
€C°C 62 CHTH 62 . Snuupabo300 ‘g
gz ¢ Zh 52107 Th 0G* T L UOpOYO1Ig T
8e'e 1t sz* T . 00+ 8 . 00°§ e Ve v30qavq g
o9h'g Sh SLL Te 05§ T gh* € vep pIVEULYLG T
€¢ 1 §q SL'ET SS I snsoqgead g
8E'ST 00¢ . - A 16782 002 T snsoglia i
$8'98 6ZTT 00°02T 08h 0§ *Hhee 619 « oy snaegdoxay Y
1£°¢6 002T : Eh TLT 00ZT T 18v770d Yy o
3ndo ‘ON ando *ON - dndo *ON ~ o dndd *ON' seZels seToadg
(STA®q gT) 18701 (5Tneq #) aoFn0 (ST0eT ¢) o1PPIR (BTOEY 7) douux Aaoxsty
°ITT

(s3Tnpe = y ‘seTTusanl = p ‘eeagel = 7)

SoUBpPUNQE SATIETSd BUTSROJIOSP JO JIOPIO UT SJB

Uyoied s,4eq 8aT31uU® 9yl UT pejusssades sedels AJ01STY ®ITT “STney JO
JOqUNU/UD3ed PATIRTAUMD ‘370335 Jo 3Tun asd soyoled URGW ode senTeA INJD

f1 ©STNAY
‘Leg >xe3n yo suorSea °9ayl woaj sordeds TTe JO S2Y01ED PUTes Yoesq eATiIRTNUND *ZT 9Iqe] xXIpuaddy




4
wn
—

H0° T . 80° T A m:%ENSU&NQS%w\&@BS@ ‘d
70" T oT* - T UOIPEDOBPOP *()
70" T 5z* T v AovL j
Lich T 0T T v sNns0771a i
ho* T 0T* T v VIVINOOULG Y
80" Z 0c* 4 v sidejousas ‘g
(#126uzd g
80° 4 LT Z A1qeqoad) +ds sdopbray
80" 4 0c¢* 4 v SNAVUTD *7]
80° 4 LT Z L wuwpIol 'y
80° Z LT 4 I SEPTIIL0) POTITIUSPTIULN
AN € oe- 15 v sNg077838 *d
oA g 09" 9 oYy snuiaesuadion *y
Te" 8 0¢* Z Gg* € SL® € 0y snqvydeooyquvovfijod “j -
ge* 6 09° 9 Gz - € v o ravqavq °d4
se* 3 8g* L 05" z ¥ s Ib0300 *H
AN 1T 0s° 5 ge” f 0G* 4 vep ~dds snyguvoouuh
69° 8T 0L°T LT 80° T v snqorgsounjau 4
€L°T Sh 0§ " Sh v s1do7087 T
Zh'h STT oh'T 4T 85" L 16 05°2 0T vep pasdsp 7
G389 €LT 06°CT 62T 0S°T 8T 06°9 92 vep Daoeul]lq 1
ZT'ST £6¢ oh'ze hZe GL*S 69 0y 0331608 *7
andod *ON andod *ON ando *ON ando *ON sedels satoadg
Cineq gy 2oy CBTeT 0Ty =10 (STORYCT) SIPPIR (ST0eq /) Jouly Aaoasty
93T

(satnpe = y ‘serrueanl = p ‘eeadel = T)

90URPUNQE SATIRTSI JUTSEOJIOSP IO J9PJIOC UT 9JB Yoled s,4eq

aar3us 8yl ur pejussaadsa seBels AX031STY 9JTT °STNEY IO JSqunU
/U23eo saTaeTUMO ‘laozys yo rTun Jgsd g9UDIRO URSW 9JB SenTeA INJID

. Z 9STnad
. “Aeg XeBn o suorfea ssayl woxjy seTosds TTR JO S8UDIRO 38U Adl SATIRTMWING ¢ oTQRL xTpueddy




152

L0° T 7T T r $N3D]NOI2GNY LIPOND '
LO" T HT* T r srdejousys ‘g
Lo* T hT® T L snavubre g
L0° T LT T v SNYVLO8Y [0 NIBDO ‘g
L0" T LT T I snyoydeooxovul *p
T Z / ee z ¥ sn1dzoos i
eT” z 62" z v wwpaol g
eT" z 05" T HT" T veép snyoydeoobv) g
0z’ £ 00°T z w1 T ¥ snuzaesusdlon *y
0z* £ 62" Z LT* T v vaLqILG g
Le® t LS” i vep SNSOYIILD g
Le: gl LS* f L vunpiBoo Yo "L
ge’ S 05°¢ S v SNAVUIL 7T
ge’ S 0§ T 6Z" Z ge 4 v 14277938 °H
€S° 8 00°h 8 v sngv17948 g
A 0T - : L9°T 0T v vrev] 4
eL” 1T 05°T € HT* T LT T L 0y smppydeooyguvovhijod p
08" ZT 0G* T 62" z eeT T 6 £y SnUUDIL0300 *H
08* ZT 00°2 ZT vep ool m
L8" €T LT°¢C eT Uopossv1e °g
L8® €T 05°8 €T i SNYOLLBOUD] DU * g
g1 ¢ ze LS h ze ¥ 19788u2d ]
08°€ LS LS” 1 €8°8 € v *dds snyguvoowuhy
LT L 60T 08°T g 00°ST S0T LT® T 0y 392808 7
02°1TT 89T 00°g€ 99 TL €T 96 00T 9 ver veV2ULTLG T
09°52 ©18¢ 0§* T 71702 ThT g€ 0 Zhe vep vaadsp 7

ando *oN ando *ON ando " oN 4040 "ON sofels set1oadg
(STTeq STy L840y (sTued g ). aeIng (STItEq /) OlPDIA (STney g) asuuy AzoisTy

. SITT

(satnpe = y ‘sorrusanl = p ‘oradeT = 7)

S0UBpUNQE SATIRTSJ BUTSRSJDSD JO JI9PUC UT SJaB Uoled s, 4Aeq

aatTius @yl uy pejuessadea se8eirs Axo3sTY ©ITIT °STNRY JO Joqunu
/Uo1ed daT3RTIUND ‘3a0F¥e Jo 1Tun aod SeyoleO uURSW SJB SeNTRA TNJD

£ 9STNI)

¢Aeg >eSn Jo suorBed eedyl woal seToads TR JO SeYDIBD 18U KAl SATIRTNUMY *HT

31qel xTpusddy




153

S0t T. , foRond T v snipau
s0° T ce’ T v susogoandund 'y
s0° T ge’ T r sngp1osDf0DINIVD g
50" T . gg” T fy 2104Dq Y
s0° T T T : Iy 2728u2d ‘g
so° T €T"° T : ; P snyoydavoyzuvonfyod i
S0’ T- B 4 0 T iy : uospq 2
S0°* T Tt T v snyvydeoouor *p
0T* 4 eT* T TT° T I sngvubrs *g
oT"* 4 A A ‘ o sndojofo *q
otr* 4 eT* T T T Iy vuuwaboojoyo 1
0T’ 4 ¢z 4 v snurxoad
ST* £ s¢t ¢ It T y st1dogose T
sT”® € ee* € N sidejouags g
ST* € 8¢ £ i v UOLPEREEpOD 0
sT* € 1T T L9° 4 v snidaoos p
ST’ € CTT T L9* z r sdouopsu *g
0g* h T’ < TT° T ge* T £y v3sr] °d
sz° S 95" S veép snyoydsrofvy g
on® 8 e 1 ge*e 4 vep wopossoys Y
sh* 6 ez” 4 €s'e L v uvproL g
09° T ze” Z gee 0T o ¥'p 3ovl
S9° £T g1’ 1 8L* L L9°T S v snyoLaD g
s8° LT SL* 9 e T T . Y sngv15138 °g
0s8° 8T 95T uis £e' T h vep . srunwaboloo *j
§6° 6T 88" L ge'Y AN o'y £n307280us AW g
S0'T 1C 8E°T 6T 1A z P wopoOyoIIY *f
SZ°T SZ- €9° g (24 0z : vip SNSOUIILO g
Sh'T 62 €9°* S 8L°T 9T LS°C 8 vep ide)1e3e 'Y
0L°T he 0572 0z 95°T hT Ly anuizasnadlon Y
012 ch 05'¢ 8e 98°T T : r DIVGADg *J
S0 18 £€°6 SL 95" g gg* T yip p332:808 '
06°4 06 an° T jon L9°S2 LL v +dds sryzuvooicuhin
S0°CT e SLht 81T hh' 2T ¢TtT LS°E 1T ' vee vapsul1lq g
GT°6T z8e €9° 5 68°8T 0.1 0668 Loe vep pasdsp *q
ando *ON ando “ON 30d0 “ON ands *ON so8els saroadg
(STWeT 0gy [e30L T XTI ey LY NI (ETreq gy JouaT Laoysty
33711

(s3TnpR = y ‘seTrusani = p ‘oeAdaey = 1)

souPpUNqe dATIRTBI SUTSESIOBP JO JSPIO UT dap Yoied s, feq

3J4T3US 2yl UT pojussoadea sefels Ax0lsTY 3J17 *SINEY JO ISQUAL
/Uo1eD 8aTiRTNUND €1J0II8 JO 3Tun Jod SIYDIED URAW BJE SANTEA INID

£ 8STNAY
‘Aeg >e3n o suotrfeda svayi woay seyroeds YIe Jo S8YDIBO J8u Aa3 sayiernun) *GY STqRL xTpusddy




154

5z° 4 00°T 4 v sngopadeg ey
T 4 0G° z v sngoydeootovu
sz’ Z 0G" 4 v yollgkol)
8e" € 0§° T 0s§° z v sngoydesoyguvovhzod
8¢’ € 0g* T 00°T 14 v SNLDULTD
0s* 1 00°¢ f v snqv77918
0G° f 0§°T g gZ* T v 1sp770d "y
GL'E o€ 00'2T 7 - 00°'¢€ 9 v snurzosusdion
SL'S 9% 0%°9T €e 059 eT v 0aD2ULY LG
8e €T LOT 00°€Z 9t S 0S°TT €2 06°6 8¢ v snqoydso0obo]
88° LT ent 0S5 h 6 06T 62 STARI4 S0T ¥ snupa50300
ando "ON ando "ON ando "ON a9Nd0 *ON so8e1s ssTDadg
(BT gy 1esol (BIneq ¢y 41  (STUPY ¢) SLPPLW (FT08Y &) I=uul Kaoasty
S3T1

(satnpe = vy ‘seTTusanl = p ‘oeAdRT = T)

9OURPUNQR 9ATIRTSd SUTSESJO9D JO JO9PJC UT ®Jde Ydleo s, Leq

9aTIUS ®Yl UuT pojuessuadsa sefeis AqolsIy oFI7T °STNRY JO JIoquUnU
/Uo3®0 eATIETMUMND ‘JJ0FJs FO 3Tun asd ssyolro uBaW g8 Sanfe4a INJ0D

Z osTnay ‘Aeg esdn
Jo suoI8ea soaqyl wox] seoToeds TTE JO S8YDIRD 189U Tawwedl oATleTnun) °9T oTqel xTpusddy




155

snvydeo

ge” T 00°T T v ~oyguwovfzod *j
ge”’ T 0s* T v SNADWID 7]
LS* 4 00°T 4 v snqgvy1238 *d
L9® 4 00°T 4 v snyvydeooaovu *Y
ge T f 00+ f v vaadsy ‘7
00°t ZT 052 g 00°L L v 148772398 “H
L9°9 . 0z 05°6 6T 00°T T v snuntosusdior y
00°L 12 05°0T T2 v 2sp770d ‘Y D |
ge’L 44 00°L 7T 008 8 v vaveuUL1qg T
00°G2 SL 05°ze 59 06°0T 0T v snypydeoobo] g
€C"Th H2T 00'6¢ 8s 00°99 99 v snuLwaboao0o g
3ndo *ON ando *ON ando "ON seBels sotoads
(STeq £) 1=40L (Tieq ¢y Jo3u0 (Taeq 1) Jouug Aaoasty
81T
(samnpe = Y ‘soTrusan n fopadae = T)

S0UPPUNQR SATIBTOX BUTSEeJOsp JO JI8PJI0 UT 2Jde (oled s, Aeq

aaTaue oy3 uT pejusssadea seBels AJ03STY °FTT

*STRRY JO Joqunu

/Uo3e0 SATJETNUND 1J0FFS FO 1Tun god S9YSI®D UBSUW SJB SeNTEA INdD

¢ ostna) ‘Aeg >edn I0
suoT8ea om} woaf sorosds TTR IO SOYOIEBD 18U ToWWed] SATIBRTNUND

*LT @Tqel xrpusddy




156

sz* T 0§° T v 8n9w]1298 *d
s¢” T 00°T T v vasdsp 7
AN T 0S° T v sn1dioos *p
sz* T 00°T T v SNDABOLD *H
YA T : 00°T T v 3@y 0
0s* Z 05" ST 00°T T v SHQDULD  *7T
0s* z 0§* T 00°T T v DUDU G
snyvydao
SL® e 05°T e v ~oyquverfjod i
00°'T f 00°¢C 1 v snuupIbvosy g
SL°T TT 00°0T 0T 00°T T v mecﬁammg&oss 23
SL'h 6T 066 6T v 1807704 Y ")
00°L 82 0S°L ST 00°€T €T pey vgvEUL]Lq T
00°L 87 00°TT ze 00°S g 00°T T v snuUII2sUsd1oD Y
08" L 0¢ 05" 4L ST 00°TT TT 00" f1 v 14877948 “H
SL°8 g 00°H 8 00°6 6 00°8T 8T v snuLpabo1o0 g
05°4T oL 05°T¢ eh 00°€T €T 00°HT 7T v snyoydeoobo] g
1042 *ON AN40 *ON 3040 *ON I0dD *ON seBels ssToadg
(3Tneq f1) (2300 {STney ¢y J=1n0 (TO8q 1) SLPPIR (e 1) <oudr Axozs1y
: 33711

(s3Inpe = y °serTusanl = p ‘seaqael = 7)

SOUBPUNGE SATIRTOA SUTISESJIOSD JO JASPIO UT SJIB UYO1BD S, Aeq

SUT1US 8yl UT pejussaadsaa sefels AJX01STY SITT °SINRY JO JLdqunuU
/Uo3e0 sATieTnUMO “1J03J9 JOo 1Tun aed sSeyocieo ueswW °dv SenTea INJD

f 9STNID °Aeg

3e8n o suoTlBsa seaul wodj serosds TTR JO $9YOIRO 19U TewWRJ] SATIRTNUM) ‘8T °oTqel xTpusddy




157

oT" T Sr A T snyoydso
~oyquvovhgod *p
0T’ T LT T s 9BPT1}0) *PTUN
oc’ 4 LT T YA T r wwopIol g
0z’ Z LT T GZ* T I vyosngaob *(

. oepT
0c¢* ¢ ge’ 14 7 -asiseuwAyleg *prup
- i 00°T 1 , T SBPTOEUDTIS "PTUf
02°¢ 4 L9°T 0t 00°€ AN r  -dds soumwaborey
00°52 052 L9°Th 062 T snasgdoxay ¥
0€° €SS £€ss €8°8¢€¢ €£0¢ 20°GL8 00s¢ r snsoyqla Cj

ando *ON 040 “ON ando *ON so8e1s saToadg
(STneq o1) re3or (STnEq g) Jeinp (STNeY §) Jdoudl | Aaozsty
. oITT

(s3Tnpe=y ‘seTIueanl=p ‘oeAdeT=T) SOURDUNJER SATIRTSI SUTSEOJO9D JO JIOPIO UT
aae yo3ed s,4eq 24T1US °Yl UT pojrusseadea seBeils AxolsTy SITT *STNE
I2qUNU/Yd1ed SATIRTNUND ‘1d0jFe JO aTun aod SoUD1RD uRSW SJR SONTBA INdD

Z ®STNaD

‘Aeg xeuSniey FO suordea oMl woay sorosds TTB JO SOYDLRO 18U-MO]L SATIBTTWUNYD

y 30

*5T oTqel xTpusddy




158

oT* T G¢* T L vavoul7lq "1
0T’ T LT T Iy snxopvavd g
oT" T LT T I SNQvaINOY *H
0c [4 ge’ 4 r SNSOYLLLD g
oe* € 0S* € p vumwaboovyo "I
oe” € 0g* ) _ 3Tous-3sod Yoqansiy *0
of* H L9 f L snaeogdoxey Yy
oH* h © 0§ ) Gz T I *dds soumwaboxay
of* f1 L9* no 1Tows-2s0d vyIoU 0
0s° G 0g* € 06" z yep vyosngaob -
09°Te 9Te  LT°# sz st'zL - 16T r uopoyo1ag
0" h6h enen | -€8'€Z8  onoh C oy sns0771a "N
ando *ON  dndd “oN " anao *oN so3e3s soToads-
(5Tneq 01) 1eiol (BTneq g) a=ig - (ST0Eq §y aeuul : Laoysty

o o311

(saTnpe = y ‘seTtusanl = p ‘eeadeT = 7)

20URDUNCR SATIRTSd JUTSESJI0SD JO JI9PAO UT 9aB Uo3ed s, £eq

aaTiue oyl ut pejuessudsx seSels Az03sTy ©JTT -STNRY JO Jsqunu
/U21Be0 SATIRTNUND “3J0JJs JO 3Tun Jgad S9YDIRO URAW IR SanTea AN

€ ®STNID
¢ feg >euBnle) JO suoT8sa oml uwodaF soToods TTe JO SOUOIRD 39U-MOY SATIBTRUND *(F

<

oTqge], xTpuaddy




159

otT" T LT* T Iy sdouvysu ‘g
otT* T | A T I DUMDIB00IDYD ]
0c¢” 14 LT T S¢” T L uopogsvla g
oc* 4 ge” C Iy SNIVBINLY Y
oe" € 0G° | € i gnual1se g
ofr* f1 ik 4 0s* .z Iy vyosngiob o
00T ohT £8°02 AN SL€ ST Iy sn807720 i
0e°§¢e €S¢e - 00°¢ ¢t 5¢'S8 The L UopOYOLIg 7
ando “ON ando "ON - dndd "ON se3els seToadg
(FTmeq o) 18307 (ST g) I91) (STuey #) Jsuuy’ AaoxsTy .
2117

¢ feg >euSntey yo suorBea oMy woay seroeds TTR JO SOUOIRD 18U-MOI SATIRTIUND

(s3Tnpe = y ‘ssTTusan{ = p ‘eeagey = 7)

SOURPUNJE SATIRTOI BUTSBOADIP FC JISPIO UT ade Uoleo s, Leq

2aT3u® 8yl ur pajusssuadea seBels Ax01STY OFIT °STNRY JO JSqUNU
/Uo3ed daTieTnuno ‘3a03Fe Jo 3Tun ged seydoled Uesw ode SenTRA INJD

f 9STNA)

&

‘Tz °1qel xtpueddy




160

0c- T 0s- T !

SBPTeRYSTIS *PTUN

o’ z ge" T 0G* T T sBpT
. -Jaasewdyieyg ‘pPTUN
09°TTT 86§ L9°ST Lh 06°6S¢ T8 AR snazgdoxay 'y
4049 *ON 304D *ON Indo *ON soBels goToads
(STaeq gy [EB3%] (STOEQ €) JoIng (ETOEq ¢y Jdsuur Axoaxsty
81T

(s3Tnpe = y ‘selrtusani = p
‘oRAJRT = ) SOUPPUNGER SATIET2d FUISEBAOSD JO JI9PJIO UT BJB UDIRD
s,4£eq aarjus syl ul pojusessadea sefeis Laoisty eI 'SINBY Jo Jaqunu

/Uo3ed saTieTnumd ‘jaozye Jyo jtun asd ssyojzeo uwsw ede senTRA TNdD

T sstna) “Aeg yeusSnrey

Jo suoT3oa oml wody soToeds TR JO SOUDIRD TMRIL-SDBRIANS SATIRTNUM) *zZ oTqe] xTpusddy




161

ge’

0z" T T 1 v132b08 7
oh* ¢ L9° 4 r SNS077LA
09° € ge* T 00°T z Iy wopaol g
00°'T g eeT f 0s” T 1 oepTaslseWAyIRg *PTUN
ot LT L8 L9°2 8 05°6¢ 6L Ly snaoydoxay *y
30d0 "ON 3ndo "oN ando ‘oN so8els seroedg
(STheq Gy 12307 (STBY ¢y Jeo3n0 (8Tneq ¢y Jouug Aaeysty
: SITT

s3Tnpe = y ‘serrtusanl = p ‘seagel = 1)

20URpUNQR SATIERTOI mcﬂmmwnomw JO avpao ur ade yoied s,4Leq

9aT3US By} UT pojusssadea sefeis AJolsTy ©ITT *STNRY JO Jdoqunu
/Uo3®0 SaTiRTNUMD ‘31a03Fs o jTun Jgod SeyDIRO UPSW SIB SONTBA TINdD

T osTna) ‘ALeg >eudmte)y
Jo suotrZea oml uoay seroeds TR FO SSUDOIRD TMBAY I9IBMDPTIW SATIRTNUND ‘g oTqeRl xTpueddy




©162

hT” T S¢- T L mrioq CH
H1* T S¢* T L SLPTL10) PITITIUSPTUN
6C* I 0§8° 14 r SUIVIUBLIO Y
LS* h SL° e ee” T Iy ounmabooroye
00T L §¢°T S L9’ < r uopoyordy
h1°09 Teh - ¢G0T Tch | ver §N807710A H
qndo *ON and2 *ON INd0 *ON so3els seToedg
L T CST0eq %) do1n0 (CSTmeq ¢y Joudr Axoasty

91T

(satupe = y ‘selrusAni = p ‘seadel = T)

SOUBPUNQR SATIRTOX ZUTSEOITSP JO JI9DPIO UT oJde yo3ed 8, Aeq

2aTiue 9yl ur peausssadea sofels AxoisTy =ITT SINRY JO JoqunU
/US1e0 SATIRTNUMD ‘340339 JO 1Tun Jad Soyd1Rd URBW SJR SanTRA TNdD

¢ esna) ‘Aeg eudnre) JoO
suoTBea oMl wodar seToeds TTe IO $8YD3BO TMBJIL JISIBMPTUW SATIRTRIUND *H7 oTqel xrpusddy




163

LS°T 8T
TL°90T  L#L
988tz hLT

00°h 9T L9* Z 0 vunpaboovyo *f

GC 08T TcL L9°8 92 L UOPOYDLIE * T

06°Geh AN r sNS07 720 “H
ando *ON ando *ON se3els , soTo9dg
(STeq ) 1830, (STneEq /) do10 Azoasty
EER Y

ddTiue 8yl uT pojusssadsa seBels AI03sSTY 8ITT

(S3Tnpe = y ‘serrusanl = p ‘seAJRT = 7T)
eouBpUNqR SATIBTSd BUTSEOIOSD JO Jopdo UT ode yoied s, Leq

*STNBY JO Jasqunu

/U23ed sATiERTNUMD ‘3x0FFe Fo 3Tun aed- S8yOlED URSW oJE SONTERA INJD

1 @sTna) ‘Aeg eufhtey

JOo suor8ea omi uoaF soTosds TTE JO SOUOIRD TMBIL JOIBMPTU SATIRTNUND *GZ IRl xTpusddy




164

1T T sz* T v vyveul]lq 1
TT° T 0z* T v susosoandand ‘Y
1T T 0z* T 7 souwxoytusedacds peIITIUSPTUN
IT* T gz* T SNIV2INOD  *P
T T tA T Iy 1sv770d Y *)
ge” € 5L € v331608 7
68° 8 oh'T L T T v vujow *g
7' T 0T 08°T 6 szt T o SNSOYIILD g
tht T eT oh'z 2T Sz* T 1 s04y3yoTelIsy PITFTIUSPTIUN
ge"h 6¢€. 08°L 6€ v snuuwibogoo g
zz L 59 08° f §Z°ST T9 o +dds sngoydeooxofiy
zz8 L, 09" g SL°LT TL vep snyoydeooyauvonhzod i
'8 1L, 05°8T tL v 8Ns0772a i
68 8% Ot 7*L8 LEh SL* € r pyosnqaob o
00°8€T ATA 05°0T¢ zheT v snaogdoxsy Y
a0dD *ON 3ndo *ON 3040 "ON . sese3s seToads

(5TMeq 6) (230L (STneq ¢) d=°3np - (Stueq ) Jsuul £101STY

o311

(s3Tnpe = y “sorTusanl = p ‘eeadeT = T)

PouUBpUNR SATlRTOX JUTSBSIOSD JO JBPJIO UT OJIB Uoleo S, 4Aeq

aaTius syj ur pojusseadsa seSeis Axo1STY °JTT SINRY JO J8qUNU
/U03RD SATIRTNWND ‘l1a0iye IO jTun asd S8UYD3IRD UBSW oI SaNTRA INJID

. ) T osTnua) ‘Aeg >eusniey
Jo suoTr8ed oMl woay seroeds TTe JO S9UYDIBD SUTS (OoBsq 2ATieTnun) °9z oTqel xTpusddy




165

LT T ge T v 3807 *d
LT® T ge” T v snuixasusdion 'y
LT T - €€° T v pugow g
ge” 4 ee” T ee” T ver 030qIVq °d
€e” 4 L9* 4 Iy 92PTI30) PETITIULPTUN
L9 f 00°T ) ge* T v paooUL]Lq T
LTT L €€ L v snaeqdvxey Y
£e°z 7T L9 7T r v383% 0
LT'€ 6T £€°9 6T 0 -dds sowupalbrrsy
£8°0T S9 L9°TT | ofe . snuumib0300 g
£8°6€ 6€2 00°T e L9°8L 9eT vep sngoydeooyauvsvhiyod “p
0525 STE 00°S0T  STE | po UOPOYDLIY *
£8° 86+ €662 £e " h66 €862 gere 0T . Iy pYosNqIoB 0
dndo “ON ando *ON INdo *ON se3els ssToadg

(sThEq 9y 12310] (8Tneq ¢) deoing STney ¢y Jdoudj AaoxsTy

°J T

(satnpe = y °seTTusanl = p ‘seAde] = T)

90URPUNGR SATIBRTSd BUTSEDAJIDSDP JO JBPJIC UT dJB Yoled S, Leq

aatTiue 8yl ut peiusssadea sofers AX01STY SITT °STNBRY JO JISqUNU
/4o3ed saTieTnwnd ‘3J03Fe JO 3Tun aod S YOIRD UBSW SJBR SONTRA TNdD

Z osTna) ‘4Aeg

deudnye)y Jo suoTSax oM} woay seroeds TTe JO SOUDIRO SUTSS Yoweq oaTiBTRUN) .7 oTqel xTpusddy




166

ntl’ T e’ T v sngvj1948 °d
6z " c L9° 4 v vg91b608 7
LS* f ee'T H v snqoydeoobo] *f
LS*® h €e°T l v vugoul g
00°T L SL*T L i vireulllq I
00°T L L9" Z YARY g Iy mﬁgamgﬁ:@os@& ‘W
6Z° 6 00*€ 6 v v3ev] *d
98°T eT L9" 4 §L°¢ 1T Iy vaay 0
00°2 T L9°H HT e v0gILg g
LS h 4> L9°S LT SL'E mH L 24877998 'H
L9 Lh ee ST 9f G¢’ T L SNSOYILLO g
TL°TT Z8 €€ s 9L 08°T 9 405. STUUDIHOZD0 *H
00°8T 9ZT L9 0T e 0s°ee 16 0ty pyosNqIob
00°09 0ch L9 6eT 6TH A T vep Snqvonor Y
hT* 96T eLET SCERE eLET v snao7dvxaY Y
00°STE §02¢ 00°GEL S02¢ L UOPOYDOLIZ ]
a0dO "ON aNdo *ON a0d0 *ON sofejs se1oedg
(ST0eq £) [ei0] (STnEq ¢y <oy (e 1y Jouay AaoasTy
°ITT

Jo suotdea oui wouay soroeds TTR JO SSYDIBO SUTSS YoBeq SATIRTIUMD

(saTnpe = y °ssTTusanl = p ‘svadel = )

SOUBDUNJR 9ATIBTOJ BUTSEAJDSP JO JSPIC UT aJue Uoied s,4eq

sarius 9yl ur peojusssauadea sefeis Axolsty 93T CSTnRY JO JAsSqUNU
/4o3eo ealieTnumd ‘laoyfe Jo aTun aad $9103BO URSW oJB SenTeA INdD

¢ osTna) ‘Aeg deudniey

.

‘gz °Iqel xtpusddy




167

T T 0C- T L 9BPTII0O) POTITIUSPTU(
TT" T (A T v vugovu g
¢’ 4 of” 4 v v3VEULILG T
hfr” h 08° h L snav1leis °'d
fh h 00°T ul 0y A sn1dioos K
¢C'T 1T | SL°¢C 1T v v12r] °d
€e"T ZT G¢'¢ 6 09- € v Dirqang *d
86° ¢ € 00°¢€ T 0c ¢ 1T vep 1le]7e3s 'H
L9'z e sz* T 09" €2 ver. , snyoydeoobvy g
68" 2 9z TN g 0Z"h 12 ver snyoydeooyquvorhijod
1Ti°¢ 8¢ 0074 8¢ L SNSOYLLLD
00°2T 80T AR 58 09°h £z ver snuwIBo100 g
L9 RSE cete TN TN Oh"eT9 LS0¢ ry snaegdoxay Yy
ando *ON | 04D *ON INdD *ON ssdeals setosdg

ey ) rteaol (ETUeq f) Jo300 (5Tne ) deudr AaoasTy

SITT

(saTnpe = y ‘soTrusani = p ‘erAdey = 7)

20URPUNQER SATIRTOX BUTSEAIOSP JO JI8pPIAO UT ade yo3eo s, Keq

2J4TIUS 8yl uT pelrusseadsa ssfeirs Ax0lsTY 9ITT  *STNRY JO Jodqunu
/U21ed sATieTNUMO ‘3J0 35 JOo 3Tun od €9UO01BO uwSuW 8de senTeAa INJID

f1 ®8Tna) ‘Aeg feusnTe)y
O suoT8sa omi woaF soToads TTe JO SOUDIRD SUTSS UYOoBS( oATIBRTIUN ‘5z oTqel xTpusddy
! T L & I ! 6 :




168

snqoydeooyguvorhijod

1T T LT T ) "W
TT* T LT T ¥ snqav11838 ‘4
TT° T LT T v s1deq081 T
TT” T LT* T v sngopide]iway ‘g
1T T LT T v 14877848 °*H
| . (2796urd
ce” 4 £e” 4 Arqeqoad) +ds sdogbiaj
ti h €8T f AN snupaboioo g
L9° 9 00°T 9 ver sngora80ULTBU g
8L" L LT°T L v snyoydeoobv] ‘g
TT°¢ 6T €8°¢ LT 99° z ver *dds snyguvoouufin
AR 6¢ €8 1 6¢C L vaadsp 7
hh'9 84 L9°6 8§ i VIVEULTILG 7T
A TSN 82T £€° 1T 8T yepr p332008 7
ando "oN a0d0 oy ando  ron se8els setoodg
(¥Tneq 6) [e30] (STheq g) as3np (BTHET ¢ J Jeuuy Axoasty

°JT]

(saTnpe = y ‘serrusanl

P ‘oraaeT

)

9oUBpUNGR ®ATIBRTSA BUTSESJIOSP JO JISPIO UT ade yo1ed s, Leq
2atjus 8Yyy ur peiussaadea ssfels AXolSTY ©JTT
/Uo3ed saTieTnund ‘3JoiFs jo 3Tun aod S9UDIEO ueewW odr senTeA INJD

Zz 9sTtnay ‘4Aeg >euldntey
JO suoT8ea oMl woay seoroeds TR JO SOYORO 38U AJl sATIRTNUMD

*STNRY JO Jequnu

*0g 9Tqel xTpueddy




169

eT" T 0z" T Iy szdojousgs g
€T" T 0c* T v snpravyf SAyayorpady
eT" T 0z T Iy DIDGIDq *d
eT" T ge” T ¥ Ao0L
Ge* 4 oh* 4 Iy s1de7081 °T
ge" g 09* £ Iy sn3v11238 *d
ge* € 00°T € ' uopaol g
SL* 9 02T 9 p vusoaboooyo
eT'T & 08°T 6 v *dds snyquvoouwhy
€T T 6 0z°T 9 00°T € r 21977995 °H
SL°T ze 00" H 0z L9" z ey snyoydsoobovy g
88°C £z 0z H 12 L9" z Iy vaadsv 7
€T"¢ 52 08°2 7T L9°¢€ TI ey snuuwabojoo g
€T H ge 0979 £e . r mxmo&&&ﬂm g
€9°'0T 8 08°9T 78 £e” T Coyep DIDIULILG *T
£9° L2 18T 0Z°9¢ 18T L pa216ps *7
andd "ON ando "ON andd "oN seSe1s seToodg
(sTney g) TBiO] (sTney ¢) I81np (sTney ¢g) Jeuul Axoasty
o117

(satnpe = y ‘ssTrueanl = p ‘oeAdeT = 7)
souepunge SATIRTaA BUTSELJdOSpP JO J9DPIO UT 9Jde Uo3ed s, Leq
8aTIU® BYl UT pojussoadsa sofeirs AJo1STY SITT *SINBY JO J9QUNU

/Uo3ed saTleTnumd ‘1aoife Jjo 3Tun aod SsYDlEO URSW aae senTeA INJdD

¢ ostna) ‘4eg

JeusnTey jo suoT8ea om) woay seroeds TTR JO SOUYOIRO 18U Al SATIRTNUND  *TE

sTqel xTpusddy




170

80" T TT° T Iy sidojousys g
80° T ge” T L uopossvie g
80* T ge* T ¥ snavgound g
80" T T T v snuilaasuadion °y
80" T TT" T ¥ 27726 5
80" T T T v SN2AI0DS J
80° T T T v sngoprde)uey g
80° T 1T T v snuupiboosp *f
80" T TT* T 0 snpravyf snyoufyioqn
LT 14 14 14 Iy v391Bos 7
sz’ g ge” g Iy s1deqos1 T
S¢* € ee’ € r varqavg *d
T g TT* T L9" 4 L 2UDPIOL *H
oe* f 1T T 00°T € v snquviie1s 'd
Zh* S fh? ] ge” T £y snpvydeooyquvovhijod “p
0s° 9 L9 9 . vep sngorgscuviou *d
0S* 9 fh” ] LS Z vép *dds snyquvoouwhn
85" L 1T T 0072 9 In vasdsp 17
L9°¢ A th*e 4 €e°¢e 0T r SNsoyd Lo g
00°€ 9e 68°2 9z ge e 0T ver 877238 H
€E°€E Oh fhTh Of péy snqoydeoobv) ‘g
L9°¢ i AAKS 0 00°8 e ANA snuuwa80300 g
85°9 6L 95°8 LL L9" 4 A p3ooUL]Lq T
dndo "ON dndo *ON d0do “ON sedels so109dg
(sTney gT) 1230] (STn®Y 6) do3np (STney g¢) Jouur £x01sTY
SJTT7

(saTnpe

v ‘seTTusanl

= [ ‘erAdeT

= 1)

SOUBPUNGR 9ATIETSX JUTSBBIOSP JO JI9PIO UT e yoieo s,Leq
: *STNRY JO J9quUNU
/U030 eATieInNUND ‘jaciye Jo 1Ttun a=d S8YOIED UBSW SAR SSNTRA INID

. satiue ayj ur pejusseadea safears Lx031STY 9ITT

f esTna) ‘Aeg
eudntey jo suor8ea omi woay seToads TTe Jo sayd3ed 3ou AJ3 saTieTnum)

*Z¢ °orqe] xrpusddy




171

0§° T v v3voULYLY T
0g° T v sngvLosVfoaINaevo g
0§* T v 188977928 “‘H
0S"LT ge v snyvydeoobv] *H
0G6°¢¢ g9 v sruobogoo g
30d0 * ON . se8e3s setoadg
(sTney g) asuugl AaoysTy
°3 Tl

(sanpe = y ‘serTusanl = p ‘seAdeT = )
SOUBDUNGE SATIRTSI SUISBOJOSD JO JIO9PIO UT

aJde Uo31eo §,ARQ 9JITIUS dU3l Ul pojlussoudsa ss3eis
AgoysTy SJTT *STNERY JO J2QURU/UYD3BO SATIBINUND
‘3a033° o aTun aad ssyojleo uesW Sar ssnTea INID

(ATuc uoTI8ey J9UUT UT opRuU aIaM
STneY paARpURLS ) g °sTna) ‘Aeg >eudnre)y wodaj
seTosds TR IO SOUD1RD 318U TouwWedl saTieTnun) -g¢ oTqel xTpusddy




172

0s* T 00°T T v snqgv1080L097NI2VY g
0s* T 00T T v . snuiassusdion *y
0s§: T 00°T T v snqoydeooyquvonfAgod *p
0S§* T 00°T T _ v *ds snjpvydeooxofy
00°T 4 00°T T 00°T T ¥ v3veUL]Lq T
00°T z 00°T T 00°T T ¥ "
05T e 00¢ € | v sdouvjau *g
0G4S 60T 00°6T ST 0046 16 v snuupabozoo g
06" S 60T 00°Lh Lh 100°29 z9 v snyoydeoobp] g

dndo -oN " 3ndd *ON 30d0 "ON se8els
A sTnry ¢ v TR310] . A.mﬂmcr T v 2300 A.mﬂ.mﬂ T v JoUUT \,H,HOPW.H..Q

o311

JO suotr8ea oM} woay seroeds TTB JO SOUYDLRO 39U TSWWRAL SATIBRTNUMD

(s3tnpe = ¢ ‘serrusanl = p ‘seadary = )

PoUBPUNGR SATIRTa BUTSEOIOSD JO JIBPIA0 UT adB Uo3®D S, ARq

2aT3Ue 9yl ul pesiuessadsa sedels AxolsTy ©ITT SINBY JO JsquUnU
/U01BD SATIRTNUMD “3J0JIFS JO jTun aod ssayoled uUBeW ade SSOTBA 0D

¢ ®stna) ‘Leg eudnrey

*he °Tqel xTpusddy




173

£e” T cs” T v vavoulrq 1
ge* T 0S* T 7 snyvydeooyguvovhiod “j
ee’ T 0T T 7 snuupibrosp
e T 00°T T v sdousgau g
00°C 9 00°T T 5°¢ S ¥ 13977228 [
00°h T 00°9 ZT v srupIbogo0 *j
€€ 0T 19 00° 9+ 9h 05°L ST ¥ snyoydeoobvy ‘g
dNdo TON dndo "ON 20d0 *ON seBels saTo3dg
(sTney ¢) Te3o] (tneq 1) «o3no (s1neq g) deudy - Laoasty :
oITT

JO suot8ex oM3 woaj saToeds TTR JO SsUD1RS 18U TOWWRI) SATIBRTNUND

. (satnpe = y ‘seftusan{ = p ‘eeadeT = T)

SOUBDUNJR SATIRTSA BUTSEOJIOSD JO JI8PIO UT o Uo3Rd s, Keq

8aTiu® °2ul uT pajusssadea seldeis AI03ISTY SITT *STNRY JO JoqUNU
/Ud3®d sATiRTUND ‘laoyFe Fo 3Tun aod S8UOIRO UBSW sJIB SenTRA INJD

f1 ®STRA) °4Aeg eulnrtey

*ge @1qe] xrpusddy




174

80" 4 oz* ¢z 3Tous-3sod vyIBU 0
AN 3 o€’ ¢  3Tows-3sod yognsay 0
sT* h ee* T T T T T otT* T r wepaol g
6T" S 0s* g v vugou g
6T" S 00°T S o D38y ‘0
96° o4 €€°8 ST : . gt w:&mumunmx v
96° S¢ £€e°8 SZ T sppTasisevwAyleg *prun
ST LT 904 €ETLST [4Al 00°§ (824 §¢°S¢ T0T 0h° 0T 4] 0T*'9 139 r &ds sounmaSuxey
29°€9 HhS9T L9 z se* : T 00*S 0¢ 00~ 89T 5Z8 09°0g 908 r vyosnqgach °g
andd *ON andd ‘ON ando “ON ando ‘ON ando “ON ando ‘ON sa3e1s saT03dg
(STReq gz) 1830L (Sineq g) 4e3n0 (Sineq f) SIPPIH (SILBY f) opIsasSep (Siney G§) Gangdeq (sined o) uewpesq AJ0isty

8111

(saTnpe=y ‘soTTusan=zp ‘orAder=z7) LOUBpPUNGER SATIBTSd SUTSESJOSD IO JSPIO UT
eae yojeo s,Aeq aarius 8yl url peoiusssadea sedeis AJoisTy oFT7 CSINEY JO
JaQUNU/YDIED SATIRTNUND ‘300330 Jo 2Tun aod soyoDiRD upsW @ae SsnTeA INdD

goastna) ‘Aeg NeiTTy JO SUOTSed 9ATT woxl sorosds TTe JO S9UOIED 30U MOJ SATIBRTNWUM) ‘gg oTqe] xTpusddy




175

€0° T

sz’ T

o snua 18 °g
€0° T 0T" T I SRSOYILLD °g
go0° T sz* T ¥ snsop1ia “H
e0° t se* T v bugou g
€0° T oT* T 3Tows-3s0d DYaBU
£0° T A T £ wsv770d Y *Y
he* L 0s” 4 0§ S r viay "0
£8" ne 00°9 he vep snaveINdY ‘9
L6'1T LS 0$°€T ng o 4 oT* T r *dds souruvabozay
6L°99 Le6T 52 0T 0§ 4T 8S 087097 HOET  05°9§ 596 r oyosngaob
ando *ON 2ndo “oN 304D "o ANdO "ON ando "ON andd oy sedeas so703ds

(stneq ©6z) TR30) (sTueq §) 48300 (STneq ) OLPPEIN (STNEY i) opLrsasof (sineq §) udngdsy (sToeq 1) CelpeEsq AxoxsTy

8311

(saTnpe=y ‘ssitusani=
sae Uyo3ed $,4eq aJ

¢ esTna) ‘Aeg YBITTV FO suorBox ATy woxy seroeds TTe JO S9YD3IRD 19U 403

D ‘oRAdET=]) OOUPPUNGR SATIBTOX BUTSBBJIDSP JO a8pao ur
TIUS Oyl ul pejusseadsa soBeis A03sTY
JSGUNG/YDIEO SATIRTTUMD ‘3a03Ie jo jrun asd s8YdlBO URSW

83771 ‘sTnEy 3O
sae senTea INAD

sATIRTIUMY

*L¢ ®Tqel xfpusddy




176

£0" T oY/ T v enas2dvxsy Y
€0° T 80° T v p30qaDq *d
moh T 80" T p w:@ﬁ&aw H
go* T ee’ T v G019 g
€0° T VI T e snapBuole *Q
€0’ T 0z . T . . r snpoydeoofo] H
€0° T €e” T o sngourcoadiu g
€0° T 80°* 1 Iy snyoydsoozovu "D
£0° T ) - 80° T 3Tous-3sod uoqansy "0
90° 4 ce* T AN T Iy sdowwqon g
e’ 8 €g’ T T € ok’ 1 L vyosngIob @
L LT 0s* € on* z z6" 1T ot T ver sNgDIINOD B
11981 00L9 , 0z* T 80855 1699 07" e £ ens01724 ‘A
B et R e e RN TET cen

(Siney g) S1PPIH  (S(hey g, opPTsisei (sTney ¢l) UanqdsH (STReY OT) uewpesq Ado

o < _~ -

(saTope=y ‘serTuesanl=p ‘s2ax2T=7) mocmvrzgm saTieTed SUTSEOIOSP JO IBPIO UT
aae yYo3zed §,4ABQ 24aTIUS mLP uT pejussaadea sedeis LX03STY 2ITT STnBRY FO
JHQUNU/YOZRD DATIRIIUMD ‘3J03F8 JO pdns aod ssydleO UESW SIB SINTBA SNdD

Sid

f @sTNay ‘Aeg XTIV FO suorded satF wouy seyoeds TTR JO S5UDIED 38U MOL DATIRTNUND

‘gg 9TqRIL *Tpusddy




177

[ £ vi8y "0
0T’ T : K 7T” T Iy vyosnqaob g
d0d2 *ON .MDmo. *ON ando ON .mmwmpw soToads

(sThey 0T) 1B30L (STney ¢) uanqdsy (sTney 7 ) ueuwpes(q Laoasty

: . . °FTT

*(siTnpezy nmmaﬂam>zhnh ‘orAJRT=) POURPUNQE SATIBTSA wmﬂmmm&omﬁ_mo J8pao ut

ade Uo31ed s,Aeq 2aT3Us 9yl uT pojusssaded ssofeas AaoisTy 9FTT °STNRY JO

JSQUNU/YDIE0 SATIBTNWND ‘3J0JFI® JO 3Tun Jod SSYDIBD URSW ©aB SONTRA INdD

T ostnua) ‘Aeg yeaTlvy

Jo suot8ea omil woay seoToeds TR JO S8YOIED TMBJ) 90BJANS SATIRTNWNYD *6€ oTqe]l xTpusddy




178

*ds snyvydsooxofy)

80° T 0s” T v
80" 1 05* T 0 0323608 '
80" T €e’ T v vLuDIBODDYDO *f
80° T A ge’ T p vyosngaob o
sT* 4 L9° 4 T eppTaslsewiAyieg °pIuUn
ST* 4 60°T z ¥ snasadoxsy Y
sT* 14 oh* z v unyirend g
€z’ g €e" T , L9 ) z o, *dds souswaboxsy
LR AS £8TL 00°02 09 00°62Z9 0SeT €€ hag £6T 00°9€TT 089S TV snsoylza ‘A
3040 *ON 30dd - "oN aNdO u *ON 3Ndo TON aNd0 'ON soBels setoadg
(SIneq §1) 18301 (Sineq g) <4einp (S(neq ¢) SiPPLiA (STReq ¢ uanqgdsy  (sineq §) dswpesq £aoasTyY .
SITI
(satnpe = v

fsoTTusanl = p ‘orwAdRT = 1) SOURPUNGR VATIBTSA BUISBOIOSD JO I9PIO UT
aae yo3ed §,Aeq sariue oyl uy poiussoadea ssBeis Ax0isTy 8JT7 'sTneY JO
JOqUNU/YD1e0 SATIBTNUMD ‘jx0j3s o jTun xod SoYyolEO URLW IR SONTRA INID

. . T 98TNID
‘Aeg X@ITIV O suoTSox anoy woaf soToads T2 JO SBYDIERD THMRJI} IOIBMPTU SATIRTOUND *0h oTqRL

xtpuaddy




179

S0° T LT T v vaadsy
so°* T T T P SNEOYIILO ‘g
s0° T LT T v 1sv770d 'Y *9
#T* € A T ge’ z v UOPOYD LI
Lt S €8° S Iy L2 A
(snapeu 7 Arqeqoad)
8g" 8 ce'T 8 1 + ds snusduny
z5°'2 €5 £8°8 €5 ¥ umpprend g
gs°e L7 eeeT i I vYosrqiob p
TLhSHT 6150¢€ 08°59% 6282 €€ 196 98LS 0600t ¢08Te €€°6S [4% vep snso11 W
Indo *oN ando - oy 3ndd *ON ango *ON ndo *ON se8e1s seoads
{STnEY ¢y LBa0L (8Tneq Gy Jdedng (Sineq §) 91PPIN (STHeq %) uwnqaey (siney gy udewpesq AaoxsTy
83T1

(satnpe = Y ‘ssrtusanl = p ‘eragel = )

20UBDPUNCE SATIRTOX BUTSROIODD JO JI8PI0

ur ede yoileo s,Leq sariue eyl ur pojussaadeua seBeis AI0ISTY 9FTT *sTaey
"0 JeqUNU/YDO3RD SATIBRTNUMD ‘10319 jJo aTun xod SOUOlIRO UPSW ode senTea INJgD

¢ esTnX) ‘Leg MRITIV JO SuoTBex anoy woay setoods TR JO SSUDLED TMRAL JRJeMDTW SATIRTRWRD  'Th aTqel xrpusddy’




180

90° T LT T v snsooraUBA Y
so* T 0z” T v wopiol *f
90° T og* T v §nqo11q ‘g
90’ T 0z* T £ 10877938 H
1T Z ot* 4 o snus11s g
T’ 4 on* z I vuuwabooqoyo ‘I
8L°T ze ge's ze v unyisnd g
96 ¢ hg 06°¢1 9 Ve snaszdoxay Yy
8L°9 (449 0z #e T sz’ T vep UOPOYDLIZ I
IT°L 8zt 09°S¢ 82T v 28v770d *y 0
95'6 LT 00°02 00T 00°8T A 1 snapau g
(snipau 7 Arqeqouxd)
90°g¢ 649 00°SL SeT L370L fich L . +ds snuadumy
h6°8LE 1288 oh'ce Z9T SC hS LTe €€ 15¢ LTA 00°8415 88398 Ve snso111a “H
ango o andd *oy ando *oN 3040 *ON 3040 *ON so3w3s saoadg
(sTARY 81) T=a0l TSTeEq §) %94np (STheq ny SIPDIA  (sined gy wangaey  (3(nheq g) dswpesq £Lxoas1y
33T

(satnpe = y ‘sarTusanf = p ‘oradel = 1)

9OURPUNQE SATIRTAX SUTSBOI0BD JO IBPIO

uT sae Uoleo s,Aeq sarius oyl ut pejusssadsa seBeis AZo3sSTY 83IT  CsIney
JO GeqUNU/NOIRD SATIRTNUMO 3d0JFe Fo 3Tun zad sseyoles uesw oI¢ SaNTRA IN4D

S

4 sTNA) ‘Aeg NEATTV FO suoifex anoj wody serosds TR JO S°UD3RO MBI J81BADPTW SATieTIWND  *Th ST®L xtpusddy




181

€T’ T 0s* T v snavyla48 4
etT” T , LT" T v 20277228 ‘I
€T T LT T \' SNQVDLNOT 'Y
sz* 4 ee” z v va33608 7
S¢* 4 ge" Zz v SN807 72
5z* 4 e z v r80770d Y D
88° L LT T L p°y vunwabooroyo L
ET°T 6 00°T 2 LT°T L vep snyoydeooyguvovhyod *j
€9°T eT 05°§ TT ge” z r *dds snywoydeooxofy
GL°T hT eee #T r snyoydsooaovu *H
00°2 9T 0s° T 052 ST v vuvi *g
sz'z 8T 052 g LT°2 eT v SrunmaBosoo g
ET"LT LET €827 LET r pvyosnqaob o
STAFA 8LL L962T 8LL Iy 38y 0
ando *ON ando *ON 04D *ON so8els saTosdg
(sTney g) Teiol (SINBY ¢) opLSisop (STneYy 9) uruwpe9s( Kaoxs1y

S3T1

(saTope = ¥
‘seoTruean( = p ‘seAJeT = ) SOURPPUNJR SATIRTOJI BUTSEOIOSP JO JOPIO UT
ade yoieo s,Aeq oJrius oYyl uTr pojussedadeda sefeis AIoilsTY 91T ‘STNRY JO
JSqUU/YD1RO SATIRINWO “300IF9 JO 3Tun aad sSaydled uBsW oar sSanTeRA 904D
T ®stnay ‘Aeg
MNBITTY JO suorBea om} woay seTosds TTe JO SSUYO1EBO SUTSS (oeeq SATIBRINUWND °gh STqel xTpusddy




182

Lo* T 0s* T sngorgsounia g
Lo’ T 1A T v vILBAED 7
L0’ T 5Z* T aTous-150d ONIBU 0
0T’ z 0s* 4 L snyoydeocdng g
h1t 4 05" z I *dds sowwaboxsy
T € ’ 5.° € v SNSCYLILD g
6z"* H 00°T h v wswm&onw 5l
hg' 6 ST A 6 gnjvydaocdoviu 5
YA 0T 00°T 4 00°T i g¢* T SL* € v snavun
00°T HT 0s°'e L SL'T L r vaveuLllg 7
00T HT 08* T §2°¢ 6 ¢ T SL* - € £y vied] 4
Ls°T (44 00T h 05 h 8T i oINSy 0
h1°2 o€ §¢°¢ 6 0s° 4 SLth 6T vep snuuwab0100 *H
T2z 1€ 08°¢ [44 00°T f ST S v pujoi g
T¢°2 ¢ 00"+ 8 00°T f St S 0Ss°¢€ T L vaay o
08°2 S€ 0s°8 LT 05°¢ 0T 06T 9 0S° 4 v sn3avilegs °d
co'e Zh 05°¢ 7T sL* € TARY sz I snyoydoooyzuvovijod *j
6L°G 18 00°LE he sz* 1 06°T 9 r dmnmd&&mm ‘0
£5°0T 6nT ) 0s* z §L° 98 LhT Y snasgdovrsy 'y
I0d90 ‘ON 3ndo TON 3ndo ‘ON aNdo ‘ON andaod "ON saBeas seT00ds
(S5TnRY #T) [®3I0L (SInNEY g) pesydsuuz] (STnBY h) SPIsasey  (Sine] h) opisised (siaeq n) ueupesq Kaozsty
aFTl

(saTnpe = y “seTIusan{ = p ‘emaaet = T)

QourpuUNge SATIRTaX JUTSRRIOSp JO JI9PI0O UT

sae yojed s,Aeq saraue syl ur psiusssadea sofeirs Axo3lsty °I17  CSTNRY

JO ZoqUNU/Yo3ed SATIRTNWND ‘31x03J9 ¢ iTun xod SOUD3RD uURSW SAR SONTRA F(1dD

2 osTnax) ‘Aeg MeITTV JO suoiBox InoF woxg sotoads TTR® JO SOUDLIRD DUTHS UOBSq 2ATIRIRUND ‘i oTqRL xTpusddy

(3




183

90" T T T ¥ ps32808
61" € 00°T 4 sz* T ' o'y sngwye1s d
YA : SL" ¢ LT T péy S$NAGI005 i
5z* f L9’ # vep - wwpael ty
8e* 9 0s* T YA T 00°T ] v snivuan g
hht L SL* g L9* f vép v20qavq 'd
9g* 6 YAk 6 P sngpagnoY D
A T SL* g §2'2 6 vyp s1vagsousd °y
®6° ST . 002 8 sz’ T 00°T 9 L'y snsoydIID g
00T 9T 05° T sz* T 05°¢ #T vep +dds snyauDoOuLAy
TANY 02 SL°¢€ ST £8° S Ly D307 *g
£9°¢ Zh SL°T 1T 05°h 8T LT eT vep snqvydsooyguvovfijod -
59°2 gh 05°8 LT 05°9 9z vép pIvBULYLG T
0S°h L 00°'T [4 sz’ T 0$°6 8¢ LTS 1€ v vugru g
05°0T 8cT 05°6 8¢ [ XARY S £8°02 5T yep sTuLLIBbo3c0 g
63°6T 152 60 0€ 0ZT Y AR 6 ££°0¢ zeT’ vep 21277928 *F
SL°LT 782 £€°Lh 1ee v vyosngaod o
0S'SET 912Z 0§ Lhh 06LT 0S°LE 0ST 00 gh 9LT vép snaagdoasy Y
ando ‘O 3ndd ‘o ando *ON 3N40 ‘o ando *ON safeas . saT1083dg
(stney gT) Telol (STney g) Peesyssuur] (STNRY ) opPIsissy (STney ) opTIsised (sIney g) uewpea( Azoasty
CESU

ut sJae yojeo s,Keq 8aTius oyl ur psrusssxdsa sefers AxolsTY 9IT7

(s3Tnpe

= ¥ ¢seTTusAn(

= p fseAdeT = )

souBRpUNgR HATIRTAIX JUTSLRIOSp JO IIPIO

*sTnRyY

Jo uequnu/yoled SAaTjeThuwno ‘jaoiye Jo jrun god sSeyolwd uUesw dXe geNTRA INJO

¢ @sTnay ‘Leg >e3TTv Jo suoTBaa anoy woxy soyoads TTR JO S8YDLRO SUTSS YoBSQ SATIRTRINS

*gn 9TqRl xtpusddy




184

S0° T o HT* T v vii26m8 *7
S0° T LT’ T Iy snyoydeoofey g
S0° 1 LT T P sdouviow g
hT”® £ 06* € r 817va283u8f Y
he S oo z eh* € vép 2urpaol g
62° 9 002 9 r UopCyoII3 L
€€ L €€°C L i sngolgsouriow g
€e” L €e” T €8° S HT* T r SNBOYII LD g
ge” 8 00°T 9 62" [ \ viery *d
8e"’ 8 €€” T €8° S 62" 4 r DIVYIDG
Ls* A £8° 1T 1T LI T iy sn1daoos 'y
LS* T A T LS'T 1T y ‘3Tous-~3sod Yoganey
L9’ HT 00'h T ge’ 4 vép §%9077228 'd
L9* hT L9°T 0T FAN H iy vyosngiob g
L ST €Eh €T 530 4 'y snapwaIo
H1'T he L8°T S €e”’ 4 oh'g LT r *dds snyguvoouwhin
8E'T 6¢ HT # T4 v bugow *g
8L"C 8§ EE'B 8¢ ee” 4 Oh*S§ LT Tt T vee vaveulllq 7
0c'e €9 ge” T LT°9 LE LS€E sz vep snyoydeooyjuvovfipod *p;
7z'g 01T 09°12 80T A z 1 asppod Yy D
9L L €91 LT°TT [A] 0¢* T LS ET S6 Ve sruwiboroo g
S$6°6 602 LT TT LeT 09°1 8 LG0T hil L 811938 ‘g
98°LS2T SThag 00°g 8T €8°CT LL 08°T00h 8000¢ TL°T06 ZTE9 ver snasgdoxoy 'y

ando ‘ON 3nda ‘ON 3ndo “ON ando 'ON d0dD ‘ON sa8e3s saToadg
(sTneq T1g) 1e30f (STneY ¢) pesydsuue] (siney G) epTSiseN (sThey G) eprsiseq (sTnerYy ) ueipea(q AzozsTy

EER Y

ut eJae yo3eo
JO aaqunu/yo3eo

h ®sTra) ‘Leg XeiTTy JOo suorBea

(=a1npe

y ¢sertusanf

D fseager = 1)

SOUPPUNQR SAT3RT2d JUTSROJDBP JO JI8pao
s,Aeq eatiue eyl uT pojuessadea ssfeis Az03sTY 8JTT sSTnRYy
SATIBTNUMD ‘1J0FF8 JO 3Tun ed SoUD3ED UBSW BAR SANTERA INdD

anoy woay seroeds [Te JO Say0IBD SUTSS UYORBQ SATIRTRUND  ‘gp s1qe] xTpuaddy

N




185

S0° T eT” T . o spdegousys -y
G0 T : hT* T snavgound g
S0’ T eT” T I SEPTORYDTIS POJTIUSDTUN
(210bu2d g
go° T eT" T 0 Argeqoad) +ds sdojbrag
S0° T HT® T v sngopadagiuey g
50° T LT" T ¥ 8190129 °g
Go* T eT” T v snypydeoobo] g
S0° T LT T v vunwaBoooyo *
0T* ¢ 62" 4 v v3807 °'d
otT* 4 s¢* 4 Iy +dds snyquvooUwAs
oT* 4 . ge* Z Iy snyoydeooaovu *p
RT® £ LT T 6C° Z I sdouvjeu *g
6T fi 0§ fi ‘ : A . sngorgsouniau g
BT" h 0g* 1 r vaadsp 77
Y 3 SL® g Py va21bvs *7
ge* 8 SL* 9 ee” z v 14877998 °f
LG* zT L9" 1 71T 8 v SNULIEBb0300 g
g8e°¢ TL 88°8 TL yep v302ULI2q T
dndo "OoN ando "ON ando "ON ando "oy sogels seT0adg
(sTney T¢) TeIOL (SIneY g) pesyasuue] (S(ney g) opisiseM (S[ney /) opisiseq AaoisTy
°3T1

(satnpe = y ‘ssTrusanl = p ‘eragel = 17)

S0UBPUNQE SATIRTSX JUTSBOJIOSDP JO JSPIO UT ode yoled s, Leq

2aTiue 9yl ur pelusseadsa ssBeis AxoisTy ©ITT °SINRY JO J8qunu
/Ye3ed saTjeTnumd ‘3a033s jo 1Tun Jod Ssyo3lBD URSW SAR SONTRA ANJD

Z 9sIna) ‘Aeq
NB3TIY JO suotdaa saayi woal seoToads TR JO Soydle0 18U AJ) sATIETNUND ‘Lt 9TqRl xTpusddy




186

go°* T LT T r sniaviio1s 'd
§0° T LT T I vasdsy ‘7
s0° T eT" T vy 03207 °d
60" T LT T I 0391608 7
so0° T 0z* T r sndojofio g
so° T eT" T L sn10071q2ad "y
. , snyvydao
S0* T eT"* T I uof:@n@,@oa 7
1T 4 oc* T €T T v SNLda0o8 ‘J
91" £ 0G° € oy sngoagsouv) Ul g
9T’ € 0S* € Iy sidejousqs g
gt- € ge’ Z eT" T Iy snyoydeoodovu *H
Te° f oc* T 8¢e" € v snyrydeoobo] 'y
Le* L ge* 4 09° £ T 4 rey wopaol g
A 6 EE"T 8 0z T AN *dds snyquvoouuhy
6L ST €8°T TT 0z T ge* e vep 11277038 °H
56°7 95 o Z oh"z zT AR Zh oy sNUUDIB0300 g
00°8 2ST L9°1g 8hT 0z T ge" € r DIDIULILq T
d0dO “ON 2NdO "ON dndo "ON ando "ON so8e1s seoToadg
(sTney 6T) TB3OL (STINBY g) pedUyIsuUR] (STOBY G) SPIsSisspM (STney g) oprsiseq AaoysTy
. CENN
(saTnpe = y ‘seTrusanl = p ‘eeAdeT = 7T)

ABITTV F0

90URPUNQR SAT1IETSI BUTSEOJIOOP JO J8PJ0 U ade Ud1ed S, 4eq
aaTiue 9yl ur pojusssadsa sefeis AJolsTy OJIT “STNRY JO JoqUNU
/Uo31e0 |ATRTIUMD ‘3a0Jy® JO 3Tun aod SoUYD3IRO URSW SJAR SONTRA TNJID

¢ osTnua) ‘Aeg
suocT8ea eaayl woay sorosds TR IO S9UOIRD 38u Ad3 saTIRTNUWND

*gh oTqel xTpusddy




187

G0° T hT* T r Yool 'y
50" T eT” T Iy snpaaop ‘4
50° T : eT* T v snqo1:q ‘g
so* T LT T o snavbuoge *Q
S0 T e T Il sdowvyauw *g
oT"* < 62° 4 v o »yory °d
0T’ z LT T eT” T Iy snyoydsoodovi *p
Tt £ 8g° £ v sn3v11e28 *'d
nT* € ge* g v sngpgound g
nT* £ 1o g 170buzd °p
hT* € 0s* e Iy vunpIS00vYD ]
67" h ge* z sz* z I vavqIvq g
6T"* h gh* € £T" T vep snidaoos *y
6T" n 0s* f v snioydeoobdy g

$N7D
ng* 5 LT° T nT* T 8¢ " g vep -ydeooyguvovfijod 'y
62"* g 00°T 9 ey engorgsouriau ‘g
62° e LT T £9° S . r snsoyaIo g

sepTioRu
LS’ ¢t 00°¢ ¢T . o -0ansTd PsIITIUSPIUf
L9* 7T L9’ h 11T 8 A z vep wwpdof g
18° LT €872 LT ) Iy snurassusdion 'y
00°2 Zh 05°€ T2 TLUT 6T 5z* z vép +dds smyguvoowufly
£h'Z 18 05'8 T8 P sidajouars ‘g
S6°'¢C 29 00°T 9 98°L SS [ T vepr vaadsn ‘1
06°¢ Z8 L9°h "+ 82 TL'9 Lh 88° L vep e778328 *H
0TS LOT 00°T 8 g2T 66 vep snunwabo3so g
18°0T L22 €879¢ ooTeT . 98* 9 vér opvsuLg g
62" 5t 156 05" g 0§°8TT 816 oy snaegdozsy Y
ando *ON 2ndo *ON ando *ON ando *ON saBe1s satoadg

(siney Tz) TeIOL (STney g) pesydsuue] (s[ney L) op.SiSeh (SsTneyq gy opisiseq Aao3sTY
3311

(satape = v ‘serrusanf = p ‘seAdRT = 7)

sduRpUNGe 2ATIRTSX JUTSBLIOSP JO JASPIO UT SIB Yoied 8, 4eq

aXTIUD Byl ur psaussaadea seBels AI03STY I *STRBRY JO Joquau
/yoled aatieTnwnd ‘iueoiye Jo atun asd Ssyoled uesw ade SenTEA INdD

# @sTnay ‘Aeg
Ae3tTly Jo

suoTZaa saay3 woay sotoeds TTe JO S8yDlEs 38U AX3 SATiRTMWUM) 'Gh OTqRL x1pusddy




188

LT* T : 0S5 * 1 v sidaqousys g

LT T £e” T v viay "0
ee”’ 4 L9 14 v SNADUIL 7T
snyoydeo
05° £ ge* T 00°T T 0s* T v -oyguvovfigod *x
06* € 00°T € v vugou g
L9° 1 ge°T i v snawvq1248 4
L9* h 00T ) © 00°T T v VIVEULYLG T
L9* h ee'T ul v 18v770d Y D
£8° S L9°T § v DYIBU ()
LT°T L 00°2 9 0S° T ¥ vadsy
LT°T L 00°L L v snjoydeooboy g
0S°T 3 L9°C -8 06" T v sn1daoos
LT H 14 L9°¢€ 1T 004 i v wo]1e1s °H
05°69 LTh €e°C8 Lie 00°99 99 00°¢s 70T v 4m3§E6&mQ%DO ‘H
30do *ON | anao *oN ando *ON ando "ON soZels seToadg
(sToey g) (2307 (STu®Y ¢) SpTSisSop (tneq T) opisiseq (sTney ¢y ueuwpesq AaoasTy
1T

(s3Tnpe = y ‘ssrrueanl = p ‘eeadael = 1)

80UBRpUNde SATIBTOI SUTSBAIOSP JO JA9PI0O UT a8 yoled s,4Leq

daTlue 8yl utr pejuessadsa sefels AT0l1STY 9JTT *STNRY JO JI3qUMU
/UP3ed ®ATiRTNUMD ‘3a0FFe JO 1Tun asd Soyo}ed UBSW SJR SonTRA TNJD

Z esTna)
¢Aeg >e1ITY Jo suoTS8ed saayz woas sotoeds TTe JO SOUDIRO 18U ToWWRJL SATIRTIWNY 0§ OTqel xTpusddy




189

T T 0¢’ T v sngo]1a28 4
snyoydao
T T 00°T T —oyguvovhizod *p
.mm. T 06~ T v snivuar
sz* T 00°T T <> snyvydoooaobu *H
SL* £ . 00°€ € v paedsp 7
SL°T L 00°¢ : 00°T T 00°2 ¢ v DugoU g
SL'T L 06°¢ L | v sn1daoos *j
0s°¢ o HT 08°T € v 00°TT TT v 18717238 ‘H
0§ h 8T ) . 00°8T 8T v snyoydeoobv] g
SLTLTT I¥AL 06°S9 TET 00" 6T 16T 00°9nT 9T v snuupabogoo g
ando ON Jndo ‘ON anNdo *ON dndo *ON sose1s soToodg
(STuey #) [e230l (SIney ¢) °PIS3ISay (Iney [) °prsised (Tneq 1) Uewpes(q Aaoasty
°3T1

(saTnpe = Y ‘soTTusanf = p ‘orAIRT = T)

SOURPUNQE SATIRTSI SUTSESJIO9P JO JS8PIO UT aJe yo3e0d §,4eq

satiue oy3 ur pojusssadea ssSeis AxolsTy °FTT *STNRY JO Joqunu
/Uyo3eo sATieTnumo ¢laoiFe Jo 3Tun aod sSyoled UReW odr SeNTBA INJD

€
%

"¢ ssTnay ‘deg

NBe3TTY JO suot8aa mwgﬂv woay ssTosds TTeR JO S9YDJBRO 39U TIWWEI] SATIRTNWND °*TS ©Tqel xTpusddy




190

hT* T ge” T v vIadsy 17
wT* T 0s° - T ¥ snyvydsoogovfizod *D
7T T gg” T v 1UOPIOL *H
T T eet T v $nqo72q ‘4
hT* T 0s” T v snabhragdouow g
snyoydso
6¢" 14 ge” T . 0G* T v ~oyquvonhizod “p
gn’ € L9° 4 0§* T ¥ snap77948 °d
en'T 0T ge-e 0T v sn1daoos
gt T 0T 00°T g 05°T £ 00°¢C f ‘ ver snyoydeooaonu *H
TL°L  hS ge" T 05" 92 €5 v snioydeoobo] g
Eh*8 6S L9%9 0¢ 00"t 8 0661 Te v ldgyjels °H
6¢ '8¢ h8T L9°Ch BET 00°0¢ Ot 00°'8 ST v SnuPIE0300 g
d0d0 *ON mumo ‘ON dndo *ON ando *ON segels satoadg

(sTney L) T30l (SINBY €) °pIS1SaM (sS[hey ¢) opisiseq (sTneq g) uewpesq AaoysTy

o311

) ) (s3Tnpe = y ‘serrusanl = p ‘eradeT = 7)

SoURpPUNGR SATIBTSd BUTSEBJIOSP JO JI9PAO UT ade yoleo s, Aeq

aaT3Us 9yl ur peojusssadea se8eis Ax03sSTy SITT °SINRY JO J9qUNU
/yo31ed eATIRTNUND ‘jJdo0rFe Jo iTun asd seydles urLW aJe sSanT2A NI

© osTna) ‘Aeg eITTY
JO suoTBed o°9ayl woajy seToeds TTE JO SOUDIRO 319U ToumWRd] SATIRTIWN) *zG oTqel xTpusddy




