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ABSTRACT

Distribution and abundance of the skate complex, consisting of seven species, off the Northeast coast of the United States
was examined. Total landings in U.S. waters have increased from 5,000 mt to 14,000 mt in recent years. Preliminary
discard estimates ranged from 20,000 mt to 70,000 mt from 1989-1998. Abundance (no/tow) and biomass (kg/tow)
indices were derived for each of the seven species in the complex from research surveys. Winter skate abundance
increased from low values in the 1970s to a peak around 1985 and are now about 25% peak abundance. Little skate
abundance estimates for the spring are presently at record high levels. Barndoor skate abundance decreased sharply in
the early 1960s and remained very low until an increase beginning in the early 1990s. The abundance, however, is still
less than 10% of the values in the 1960s. Thorny skate abundance and biomass has decreased over the time series and
current abundance is about 15% of the 1960s, the lowest in the time series. Smooth skate survey abundance declined
during the 1980s, before stabilizing during the early 1990s at about 25% of the autumn and 50% of the spring survey
values of the 1970s. Clearnose skate indices have increased steadily over the time series and are currently two to three
times the values in the mid-1970s. Rosette skate abundance peaked in the late 1970s and early 1980s, declined to low
levels in the mid-1980s, and have since increased.

Exploitation rates for winter skate decreased in the late 1970s and early 1980s. With the onset of the directed skate
fishery fishing mortality increased and was estimated to be 0.4 in 1999. Little skate fishing mortality has also increased in
recent years and is estimated to be 0.3 in 1999. Yield-per-recruit analyses for winter skate indicate that F,,, =0.12 and
Fy ;= 0.08. Little skate F,,, is undefined and F; = 0.65

INTRODUCTION

The seven species in the Northeast Region (Maine to Virginia) skate complex are distributed along the coast of the
northeast United States from near the tide line to depths exceeding 700 m (383 fathoms). The species are: little skate
(Raja erinacea), winter skate (R. ocellata), barndoor skate (R. laevis), thorny skate (R. radiata), smooth skate (R. senta),
clearnose skate (R. eglanteria), and rosette skate (R. garmani). A brief discussion of commercial fishery landings and
the population dynamics of little skate was presented in the report of Eleventh Northeast Fisheries Center Stock
Assessment Workshop (SAW 11; NEFSC 1990).

In the Northeast region, the center of distribution for the little and winter skates is Georges Bank and Southern New
England. The barndoor skate is most common in the Gulf of Maine, on Georges Bank, and in Southern New England.
The thorny and smooth skates are commonly found in the Gulf of Maine. The clearnose and rosette skates have a more
southern distribution, and are found primarily in Southern New England and the Chesapeake Bight. Skates are not known
to undertake large-scale migrations, but they do move seasonally in response to changes in water temperature, moving
offshore in summer and early autumn and returning inshore during winter and spring. Members of the skate family lay



eggs that are enclosed in a hard, leathery case commonly called a mermaid’s purse. Incubation time is 6 to 12 months,
with the young having the adult form at the time of hatching (Bigelow and Schroeder 1953).

METHODS
Fishery

United States commercial landings of all species of skate combined were summarized for 1960-1998. Landings could not
be prorated to species, gear type or area at this time. Recreational catch was estimated by species using the Marine
Recreational Fishery Statistics Survey (MRFSS) database for 1981-1998.

Preliminary commercial fishery discard estimates of skates, for all species combined, were calculated from the NEFSC
Domestic Sea Sampling and Dealer Landings data for 1989-1998. The estimates were derived by gear type and primary
species group caught on a sea sampled trip. A species group was considered the primary target when it constituted more
than 50% of the total trip landings. This may result in an underestimation of total skate discards because some trips
(2,604 of 11,834) were mixed and no species or group comprised 50% of the trip. The information is given for all
species combined due to poor identification of skates.

The commercial fishery discard rates were initially calculated as the sum of the pounds of skate discarded divided by the
sum of the pounds of the single, primary species kept for all years combined, within gear type/primary species cells. The
number of trips for some of the gear type/primary species cells was small, so the data were next aggregated into species
groups to derive yearly estimates for otter trawls, sink gill nets, and scallop dredges. The other fishing gears had too few
trips to dis-aggregate by year. Even with the species groupings, some of the cells remained empty, requiring use of time
series arithmetic average discard rates for those cells.

Research Survey Data

Indices of relative abundance were developed from NMFS, Northeast Fisheries Science Center (NEFSC) bottom trawl
surveys for the seven species in the skate complex, and these form the basis for most of the conclusions about the status
of the complex. All statistically significant NEFSC gear, door, and vessel conversion factors were applied to little,
winter, and smooth skate indices when applicable (Sissenwine and Bowman, 1978; NEFSC 1991). Juvenile little and
winter skates are not readily distinguished in the field. The numbers of juveniles were split between the two species based
on the abundance of the adults in the same tow.

Biological Data and Reference Points

Increases in skate in the United States northeast region landings since 1980 and the potential for rapidly expanding export
markets bring into question the level at which sustainable fisheries for these species can be maintained (Holden 1973).
Skates have a limited reproductive capacity, and stock size could be quickly reduced through intensive exploitation. In
some areas of the world where skates have been the targets of directed fisheries, their numbers have been reduced to
extremely low levels (e.g., in the Irish Sea; Brander 1981).

Frisk (MS 1999) compiled a summary of available life history parameters for skate species from around the world, and
developed predictive relationships between total length (L,,.«) and length of maturity (L,,,) and age of maturity (A .-
Frisk (MS 1999) concluded that the ratio of instantaneous natural mortality to the von Bertalanffy growth coefficient
(M/K ratio) was about 1.0 for elasmobranchs (including skates).

Evaluation of Fishing Mortality

The length-based mortality estimators of Beverton and Holt (1956) and Hoenig (1987) were considered for the estimation
of fishing mortality rates for winter and little skates from NEFSC spring length frequency distributions. The NEFSC
spring survey series exhibit both a long time series and the least evidence of continuous trends in recruitment for the two
species, making it amenable for use with these estimators, which can be biased by trends or extreme variation in
recruitment over time.

The Beverton and Holt (1956) estimator is:



Z= (K(Linf' Lbar)) / (Lbar - L=),
and the Hoenig (1987) estimator is:
Z=In [ (e-K(Lbar'Linf) + Linf - L=) / (Lbar - L=) ]

For both estimators, L== the lower limit of the length class in which the fish are assumed fully recruited to the sampling
or fishing gear, and L, = the mean length of fish above L= in the sample length distributions. Hoenig=s (1987)
estimator reportedly avoids the positive bias in estimates calculated with the Beverton and Holt (1956) estimator for
samples in which L= approaches L,.. The Hoenig (1987) estimates were judged to be more reliable, and those are the
fishing mortality rates referenced below. Estimates were calculated for 5 year (winter skate) and 3 year (little skate)
moving groups, or windows, of years to smooth the variation in the mortality estimates caused by variations in
recruitment over time. No age and growth parameters were available for the other five species in the complex, and so no
mortality estimates have been made

RESULTS AND DISCUSSION
Commercial Fishery Landings

The principal commercial fishing method used to catch skates is otter trawling. Skates are frequently taken as bycatch
during groundfish trawling and scallop dredge operations and are generally discarded. Recreational and non-U.S.A.
landings are currently insignificant, at less than 1% of the total fishery landings. There are currently no regulations
specifically governing the harvesting of skates in U.S. waters.

Skates have been reported in New England fishery landings since the late 1800s. However, commercial fishery landings,
primarily from off Rhode Island, never exceeded several hundred metric tons until the advent of distant-water fleets
during the 1960s. Skate landings reached 9,500 mt in 1969, but declined quickly during the 1970s, falling to 800 mt in
1981. Landings have since increased substantially, partially in response to increased demand for lobster bait, and more
significantly, to the increased export market for skate wings. Landings are not reported by species, with over 99% of the
landings reported as Aunclassified skates.@ Wings are taken from winter and thorny skates, the two species currently
known to be used for human consumption. Bait landings are presumed to be primarily from little skate, based on areas
fished and known species distribution patterns. Landings increased to 12,900 mt in 1993 and then declined somewhat to
7,200 mt in 1995. Landings have increased again since 1995, and the 1998 reported commercial landings of 17,000 mt
was the highest on record (Table 1, Figure 1).

Commercial Fishery Discards

The commercial fishery discard estimates are the product of Domestic Sea Sampling discard rates and the reported
landings of the primary target species groups from the Dealer Landings data. Table 2 gives the sum of the discard
estimates by gear type. The estimates have ranged from high values between 50,000 and 70,000 mt in 1989-1990 to a low
of 14,700 mt in 1994. Otter trawls and scallop dredges account for >90% of the total discards. Over the 1989-1998
period, the biomass of total discards is estimated to be two (1998) to eight times (1989) the reported total landings. The
commercial fishery discard mortality rate of skates, and therefore the magnitude of total skate discard mortality, is
unknown.

Calculation of total skate discards on the primary species group/annual discard rate basis provided a higher estimate of
discards in 7 of the 10 years of the Domestic Sea Sample time series, when compared with the primary species/time
series discard rate estimates. On average, the primary species group/annual discard rate estimates were 5% higher than
the primary species based estimates (Table 3).

Recreational Fishery Catch

Aggregate recreational landings of the seven species in the skate complex are relatively insignificant when compared to
the commercial landings, never exceeding 300 mt during the 1981-1998 times series of Marine Recreational Fishery
Statistics Survey (MRFSS) estimates. Little and clearnose skates are the most frequently landed species of the complex.
For little skate, total landings varied between <1000 and 56,000 fish, equivalent to <1 to 15 mt, during 1981-1998. For



clearnose skate, total landings varied between 2,000 and 145,000 fish, equivalent to 2 to 232 mt, during 1981-1998. The
number of skates reported as released alive averages an order of magnitude higher than the reported landed number.
Party/charter boats have historically been undersampled compared to the private/rental boat sector that accounts for most
of the recreational catch, and may have a different discard rate. The recreational fishery release mortality rate of skates is
unknown, but is likely comparable to that for flounders and other demersal species, which generally ranges from 10-
15%. Assuming a 10-15% release mortality rate would suggest that recreational fishery discard mortality is of about the
same magnitude as the recreational landings.

Research Survey Data

For the aggregate skate complex, the spring survey index of biomass was relatively constant from 1968 to 1980, then
increased significantly to peak levels in the mid to late 1980s. The index of skate complex biomass then declined steadily
until 1994, but has recently begun to increase again (Figure 2).

If the species in the complex are divided into large (barndoor, winter, and thorny) and small sized skates (little, clearnose,
rosette, and smooth), it is evident that the large increase in skate biomass in the mid to late 1980s was dominated by
winter and little skate (Figures 2-3). The biomass of large sized skates has steadily declined since the mid-1980s (Figure
3, top). The recent increase in aggregate skate biomass has been due to an increase in little skate (Figure 3, bottom).

Winter skate

NEFSC bottom trawl surveys indicate that winter skate are most abundant in the Georges Bank (GBK) and Southern New
England (SNE) offshore strata regions, with few fish caught in the Gulf of Maine (GOM), or Mid-Atlantic (MA) regions
(Figures 4-7). In the NEFSC spring survey offshore strata (1968-1999), the annual total catch of winter skate has ranged
from 160 fish in 1976 to 1,891 fish in 1985. In the NEFSC autumn survey offshore strata (1963-1999), the annual total
catch of winter skate has ranged from 115 fishin 1975 to 1,187 fish in 1984. Calculated on a per tow basis, these spring
survey catches equate to maximum stratified mean number per tow indices for the GOM-MA offshore strata of about 7.9
fish, or 16.4 kg, per tow during 1985; autumn maximum catches equate to indices of 3.7 fish, or 13.3 kg per tow, in 1984
(Tables 4-5).

The catchability of winter skate in the recently instituted NEFSC winter bottom trawl survey (which substitutes a chain
sweep with small cookies for the large rollers used in the spring and autumn surveys, to better target flatfish) is
significantly higher than in the spring and autumn series, especially for smaller winter skates. NEFSC winter survey
(1992-1999) annual catches of winter skate have ranged from 841 fish in 1993 to 4,055 fish in 1996, equating to a
maximum stratified mean catch per tow of 43.5 fish or 25.2 kg per tow in 1996 (Table 6). The winter survey is focused
in the Southern New England and Mid-Atlantic offshore regions, with a limited number of samples on Georges Bank, and
no sampling in the Gulf of Maine (Figures 8-9).

Indices of winter skate abundance and biomass from the NEFSC spring and autumn surveys were stable, but below the
time series mean, during the late 1960s and 1970s. Winter skate indices increased to the time series mean by 1980, and
then reached a peak during the mid 1980s. Winter skates indices began to decline in the late 1980s. Current NEFSC
indices of winter skate abundance are below the time series mean, at about the same value as during the early 1970s.
Current NEFSC indices of winter skate biomass are about 25% of the peak observed during the mid 1980s (Figure 10).

The minimum length of winter skate caught in NEFSC surveys is 15 cm, and the largest individual caught was 113 cm
total length. The median length of the survey catch has ranged from 38 cm in the 1992 winter survey to 79 cm in the
1978 spring survey. The median length of the survey catch generally declined from 1979 to the mid-1990s in both the
spring and autumn surveys, but has been increasing in recent years, and is currently about 57-58 cm (Figure 11). Length
frequency distributions from the NEFSC spring and autumn surveys show several modes, most often at 40, 60, and 80 cm
(Figures 12-15). The spring survey length distributions show large modes at about 40 cm during the mid-1980s through
the mid 1990s, suggesting strong recruitment during that period. Truncation of the length distributions is evident in the
NEFSC spring and autumn series since 1990.

Little skate

NEFSC bottom trawl surveys indicate that little skate are abundant in the inshore and offshore strata in all regions of the



northeast US coast, but are most abundant on Georges Bank and in Southern New England (Figures 16-19). In the
NEFSC spring surveys (1976-1999), the annual total catch of little skate has ranged from 3,512 fish in 1986 to 16,406
fish in 1999. In the NEFSC autumn surveys (1975-1999), the annual total catch of little skate in offshore strata has
ranged from 1,124 fish in 1993 to 3,848 fish in 1982 and 4,597 fish in 1978. Calculated on a per tow basis, these spring
survey catches equate to maximum stratified mean number per tow indices for the GOM-MA inshore and offshore strata
of about 28 fish, or 10 kg, per tow during 1999; autumn maximum catches equate to indices of 6 fish, or 3 kg, per tow in
1978, and 15 fish, or 6 kg, per tow in 1982 (due to high variance in survey catch in 1982; Tables 7-8).

The catchability of little skate in the recently instituted NEFSC winter bottom trawl survey (which substitutes a chain
sweep with small cookies for the large rollers used in the spring and autumn surveys, to better target flatfish) is
significantly higher than in the spring and autumn series. NEFSC winter survey (1992-1999) annual catches of little skate
have ranged from 10,113 fish in 1994 to 18,418 fish in 1992, equating to a maximum stratified mean catch per tow of
170 fish or 66 kg per tow in 1992 (Table 9). The winter survey is focused in the Southern New England and Mid-
Atlantic offshore regions, with a limited number of samples on Georges Bank, and no sampling in the Gulf of Maine
(Figures 20-21).

Indices of little skate abundance and biomass from the NEFSC spring and autumn surveys were stable, but below the time
series mean, during the 1970s. Little skate spring survey indices began to increase in 1982, and have reached a peak in
1999. Autumn survey indices have been relatively stable over the duration of the time series (Figure 22). The
application of the NEFSC gear conversion factors to spring survey indices decreased the indices in 1981 and earlier years
by about 75 percent.

The minimum length of little skate caught in NEFSC surveys is 6 cm, and the largest individual caught was 62 cm total
length. The median length of the survey catch has ranged from 31 c¢cm in the 1979 and 1987 spring surveys to 43 cm,
most recently in the 1998 autumn survey. The median length of the survey catch has been generally stable over the
duration of the spring and autumn surveys and is currently about 38 cm in the spring and 43 cm in the autumn (Figure
23). Length frequency distributions from the NEFSC spring and autumn surveys show several modes, most often at 10,
20, 30, and 45 cm, which may represent ages 0, 1, 2, and 3 and older little skate (Figures 24-26).

Barndoor skate

U.S. Bureau of Fisheries research surveys (Figures 27-28) and NEFSC bottom trawl surveys (Figure 29) indicate that
barndoor skate are most abundant in the Gulf of Maine, Georges Bank, and Southern New England offshore strata
regions, with very few fish caught in inshore (< 27 meters depth) or Mid-Atlantic regions. Bigelow and Schroder (1953),
however, noted that historically barndoor skate were found in inshore waters to the tide-line, and in depths as great as 400
meters off Nantucket. In the NEFSC spring surveys (1968-1999), the annual total catch of barndoor skate has ranged
from O fish (several years during the 1970s and 1980s) to 22 fish in 1969. In the NEFSC autumn surveys (1963-1999),
the annual total catch of barndoor skate has ranged from O fish (several years in the 1970s and 1980s) to 120 fish in 1963.
Calculated on a per tow basis, the autumn survey catches equate to maximum stratified mean number per tow indices for
the GOM-SNE offshore strata of about 0.8 fish, or 2.6 kg, per tow in 1963 (Tables 10-11).

The catchability of barndoor skate in the recently instituted NEFSC winter bottom trawl survey (which substitutes a chain
sweep with small cookies for the large rollers used in the spring and autumn surveys, to better target flatfish) is
significantly higher than in the spring and autumn series and may be particularly higher for smaller skates as in winter
skates. NEFSC winter survey (1992-1999) annual catches of barndoor skate have ranged from 0 fish in 1992 to 81 in
1999, equating to a maximum stratified mean catch per tow of 0.7 fish or 1.0 kg per tow in 1999 (Table 12). The winter
survey is focused in the Southern New England and Mid-Atlantic offshore regions, with a limited number of samples on
Georges Bank, and no sampling in the Gulf of Maine (Figure 30).

Indices of barndoor skate abundance and biomass from the NEFSC spring survey were at their highest values during early
1960s, and then declined to O fish per tow during the early 1980s. Since 1990, both spring and autumn survey indices
have steadily increased, but are still only <10% of the peak values observed in the 1960s (Figure 31).

The minimum length of barndoor skate caught in NEFSC surveys is 20 cm, and the largest individual caught was 136 cm
total length. The median length of the survey catch has ranged from 20 cm in the 1985 spring survey to 119 cm in the
1972 spring survey. The median length of the survey catch has been increasing in recent years in both the spring and



autumn surveys, and is currently 70-75 cm (28-30 in; Figure 32). Length frequency distributions from the NEFSC spring
and autumn surveys illustrate the decline in abundance of barndoor skate to survey catches of zero during the 1980s
(Figures 33-36). Recent catches have included individuals as large as those recorded during the peak abundance of the
1960s, but the large number of fish between 40 and 80 cm evident during the 1960s is not apparent in recent surveys.
The NEFSC winter survey length frequency distributions for 1998-1999 indicate a significant recent increase in the
abundance of barndoor skate at lengths less than 80 cm (Figure 37).

Thorny skate

NEFSC bottom trawl surveys indicate that thorny skate are most abundant in the Gulf of Maine and Georges Bank
offshore strata regions, with very few fish caught in inshore (< 27 meters depth), Southern New England, or Mid-Atlantic
regions (Figures 38-41). In the NEFSC spring surveys (1968-1999), the annual total catch of thorny skate has ranged
from 44 fish in 1999 to 574 fish in 1973. In the NEFSC autumn surveys (1963-1999), the annual total catch of thorny
skate has ranged from 60 fish in 1998 to 874 fish in 1978. Calculated on a per tow basis, these spring and autumn survey
catches equate to maximum stratified mean number per tow indices for the GOM-MA offshore strata of about 2 to 3 fish,
or about 6.0 kg, per tow during the early 1970s (Tables 13-14).

NEFSC survey indices for thorny skate have declined continuously over the last 30 years. Indices of thorny skate
abundance and biomass from the NEFSC spring and autumn surveys were at a peak during the early 1970s, reaching 2.9
fish per tow (5.3 kg per tow) in the spring survey and 1.8 fish per tow (5.9 kg per tow) in the autumn survey. NEFSC
indices of thorny skate abundance have declined steadily since the late 1970s, reaching historically low values in 1998
and 1999 that are only 10%-15 % of the peak observed in the 1970s (Figure 42).

The minimum length of thorny skate caught in NEFSC surveys is about 10 cm, and the largest individual caught was 111
cm total length. The median length of the survey catch has ranged from 31 cm in the 1988 autumn survey to 63 cm in
the 1971 autumn survey. The median length of the survey catch has trended downward through most of the survey time
series, but has been increasing in recent years in autumn surveys, and is currently 40-50 cm (Figure 43). Length
frequency distributions from the NEFSC spring and autumn surveys show a pattern of decline in abundance of larger
individuals consistent with an increase in total mortality over the survey time series (Figures 44-47).

Smooth skate

NEFSC bottom trawl surveys indicate that smooth skate are most abundant in the Gulf of Maine and Georges Bank
offshore strata regions, with very few fish caught in inshore (<27 meters depth), Southern New England, or Mid-Atlantic
regions (Figure 48). In the NEFSC spring surveys (1968-1999), the annual total catch of smooth skate has ranged
from12 fish in 1996 to 179 fish in 1973. In the NEFSC autumn surveys (1963-1999), the annual total catch of smooth
skate has ranged from 10 fish in 1976 to 130 fish in 1978. Calculated on a per tow basis, these spring and autumn survey
catches equate to maximum stratified mean number per tow indices for the GOM-MA offshore strata of 0.6 to 1.6 fish, or
about 0.6 to 0.9 kg, per tow during the 1970s (Tables 15-16).

Indices of smooth skate abundance and biomass from the NEFSC surveys were at a peak during the early 1970s for the
spring series and the late 1970s for the autumn series. NEFSC survey indices declined during the 1980s, before
stabilizing during the early 1990s at about 25% of the autumn and 50% of the spring survey index values of the 1970s.
There is evidence in the spring 1998-1999 indices of a recent increase in smooth skate abundance (Figure 49). However,
the autumn survey does not exhibit the same trend.

The minimum length of smooth skate caught in NEFSC surveys is about 8 cm, and the largest individual caught was 71
cm total length. The median length of the survey catch has ranged from 26 cm in the 1993 autumn survey to 53 cm in
the 1971 autumn survey. The median length of the survey catch in the GOM offshore region shows no trend over the full
survey time series, and is currently at about 30 cm (Figure 50). Length frequency distributions from the NEFSC spring
and autumn survey show modes at 30 and 50 cm (Figures 51-54). The relatively high abundances evident in the 1969-
1983 spring surveys at the larger mode may represent the accumulated abundance at several older ages. Truncation of
the larger mode is evident in the spring distributions during the 1980s and most of the 1990s. The 1999 spring survey
length frequency distribution may indicate strong recruitment in the region.



Clearnose skate

NEFSC bottom trawl surveys indicate that clearnose skate are most abundant in the Mid-Atlantic offshore and inshore
strata regions, with very few fish caught in Southern New England and no fish caught in other survey regions (Figure 55).

In the NEFSC spring surveys (1976-1999), the annual total catch of clearnose skate has ranged from 9 fish in 1979 to
136 fish in 1993. In the NEFSC autumn surveys (1975-1999), the annual total catch of clearnose skate has ranged from
19 fish in 1983 to 129 fish in 1994. Calculated on a per tow basis, these spring and autumn survey catches equate to
maximum stratified mean number per tow indices for the Mid-Atlantic offshore and inshore strata set of 1.2-1.6 fish, or
about 0.8-0.9 kg, per tow during the mid 1990s (Tables 17-18).

The catchability of clearnose skate in the recently instituted NEFSC winter bottom trawl survey (which substitutes a chain
sweep with small cookies for the large rollers used in the spring and autumn surveys, to better target flatfish) is
significantly higher than in the spring and autumn series. NEFSC winter survey (1992-1999) annual catches of clearnose
skate have ranged from 343 fish in 1999 to 3,086 fish in 1996, equating to a maximum stratified mean catch per tow of
12 fish or 15 kg per tow in 1996 (Table 19). The winter survey is focused in the Southern New England and Mid-
Atlantic offshore regions, with a limited number of samples on Georges Bank, and no sampling in the Gulf of Maine
(Figure 56).

NEFSC spring and autumn survey indices for clearnose skate have been increasing since the mid-1980s. (Figure 57).

The minimum length of clearnose skate caught in NEFSC surveys is about 10 cm, and the largest individual caught was
93 cm total length. The median length of the survey catch has ranged from 41 cm in the 1980 spring survey to 67 cm in
the 1995 spring survey. The median length of the spring survey catch has increased over the time series, from about 50
cm during the late 1970s to at about 60 cm in recent years (Figure 58). The median length of the autumn survey catch has
been stable over the time series, and is also at about 60 cm. Length frequency distributions from the NEFSC spring and
autumn surveys show a consistent mode at 60-70 cm that may represent the accumulated abundance of several older
ages (Figures 59-61).

Rosette skate

NEFSC bottom trawl surveys indicate that rosette skate are most abundant in the Mid-Atlantic offshore strata region, with
very few fish caught in Southern New England and no fish caught in other survey regions (Figure 62). In the NEFSC
spring surveys (1968-1999), the annual total catch of rosette skate has ranged from O fish, in 1984, to 70 fish in 1977.
In the NEFSC autumn surveys (1963-1999), the annual total catch of rosette skate has ranged from 1 fish, most recently
in 1982, to 45 fish in 1981. Calculated on a per tow basis, these spring survey catches equate to maximum stratified
mean number per tow indices for the Mid-Atlantic offshore strata set of about 0.6 fish, or about 0.1 kg, per tow during
1977 (Tables 20-21).

The catchability of rosette skate in the recently instituted NEFSC winter bottom trawl survey (which substitutes a chain
sweep with small cookies for the large rollers used in the spring and autumn surveys, to better target flatfish) is
significantly higher than in the spring and autumn series. NEFSC winter survey (1992-1999) annual catches of rosette
skate have ranged from 143 fish in 1993 to 899 fish in 1996, equating to a maximum stratified mean catch per tow of 1.4
fish or 0.3 kg per tow in 1996 (Table 22). The winter survey is focused in the Southern New England and Mid-Atlantic
offshore regions, with a limited number of samples on Georges Bank, and no sampling in the Gulf of Maine (Figure 63).

Indices of rosette skate abundance and biomass from the NEFSC surveys were at a peak during 1975-1980, before
declining through 1986. NEFSC survey indices for rosette skate have been increasing since 1986, and recent indices are
at about 50% of the peak values of the late 1970s (Figure 64).

The minimum length of rosette skate caught in NEFSC surveys is about 7 cm, and the largest individual caught was 57
cm total length. The median length of the survey catch has ranged from 18 cm in the 1985 spring survey to 57 cm in the
1971 spring survey, during which only 1 rosette skate was caught. The median length of the survey catch has been stable
over the spring and autumn time series at about 36-37 cm (Figure 65). Length frequency distributions from the NEFSC
spring and autumn surveys show a consistent mode at 30-40 cm (Figures 66-69).



Biological Data and Reference Points
Winter skate

Winter skates are a relatively long-lived, slow growing species. Estimates of age and growth parameters are available for
winter skate in Canadian waters (eastern Scotian Shelf) from Simon and Frank (1996), who reported the preliminary
results of an age and growth study conducted at St. Mary=s University by R. Nearing. Simon and Frank (1996) reported
that the study of winter skate from 12 to 100 cm found ages from 0-group to 16 years, providing von Bertalanffy
parameters of L= 114.1 cm, K =0.14405, and t,=0.00315. Simon and Frank (1996) used the relationships developed
by Taylor (1958) and Hoenig (1983) to estimate a maximum age of 20.8 years and a value of M of 0.214 for winter skate.
Simon and Frank (1998) found that winter skate on the eastern Scotian Shelf reached 50% maturity at about 75 cm.

Frisk (MS 1999) references McEachran (In press) as the source for a maximum length (L,,,x) of 150 cm and length of
maturity (L) of 79.5 cm. Using Frisk=s (1999) predictive equations and the NEFSC survey maximum observed length
of 113 cm provides estimates of L, of 85 cm and A, of 7 years.

We initially used recent NEFSC spring and autumn survey cumulative length distributions (1994-1999), and recent
landed skate cumulative length distributions from NEFSC sea sampling of the commercial fishery (1994-1999) to
develop a contemporary estimate of the retained or landed length (Lso = 77 cm) and age of recruitment of winter skate to
the commercial fisheries for use in a Thompson and Bell (1936) yield per recruit analysis (YPR).  This retained or
landed length reflects the kept portion of the catch recorded in the sea sample data, and is much higher than might be
expected given the size of trawl mesh (generally 6 inches or smaller) used in nearly all of the region=s trawl fisheries.
We concluded that it was more reasonable to assume a length closer to that assumed for little skate (L==45 cm) for use
in reference point and mortality rate models, and so the NEFSC survey L== 50 cm was assumed to be more reasonable
as the length of recruitment (Ls) to the commercial fishery for winter skate.

Growth parameters and proportions mature at age from Simon and Frank (1996, 1998) for winter skate in Canadian
waters were used to estimate parameters for the YPR model. The length-weight equation from NEFSC survey data
collected during 1991- 1998 was used to convert length to weight. Winter skate are estimated to attain full recruitment to
the fisheries at age 3. Frisk=s (1999) work suggests that the M/K ratio for skates is about 1.0. Taking into consideration
the Simon and Frank (1996) estimate of K =0.14, we concluded that a value of M = 0.1, and an inferred maximum age of
30 years, is appropriate for winter skate, providing estimates of F,,,, = 0.12 and Fy; = 0.08 (Table 23).

Little skate

Little skates are a relatively short-lived, fast growing species. Frisk (MS 1999) references Johnson (1979) as the source
for maximum lengths (L,,,x) of 60 cm (males) and 62 cm (females) cm, A, of 4 years for both sexes, L,,,; of about 45
cm for both sexes, fecundity of 30 egg cases per year, and maximum age of 8 years. Using Frisk=s (1999) predictive
equations and the NEFSC survey maximum observed length of 62 cm provides estimates of L, of 50 cm and A, of 4
years; using Waring=s (1984) L, value of about 53 cm provides an estimate of L, of 43 cm.

Waring (1984) investigated the age, growth, mortality, and yield per recruit of little skate in the Georges Bank-Delaware
Bay region using NEFSC trawl survey data collected during 1968-1978. Waring (1984) observed a maximum age of 8
years, and estimated von Bertalanffy growth parameters of L;,s= 52.73 cm, K = 0.352, and t, = -0.449 years, based on
interpretation of presumed annual rings in the centrum of 923 little skate vertebrae. The length-weight relationship for
both sexes combined over the years of the Waring (1984) study was log;oW,=-2.641 +3.229 *log,oL.,. Waring (1984)
assumed an age-2 entry to the trawl fishery of the 1970s in estimating values of F,,,, = 1.00 and F( ; = 0.49, for M = 0.4,
but warned that fishing at the F,,, level might result in over-exploitation of little skate due to their low fecundity.

We used recent NEFSC spring and autumn survey cumulative length distributions (1994-1999), and recent landed skate
cumulative length distributions from NEFSC sea sampling of the commercial fishery (1994-1999) to develop a
contemporary estimate of the length (Lso =45 cm) and age of recruitment of little skate to the commercial fisheries for
use in a Thompson and Bell (1936) yield per recruit analysis (YPR). Waring=s (1984) growth parameters were used to
convert lengths to age. NEFSC length-weight equations from the 1991-1999 surveys were used to convert mean lengths
at age to mean weights at age. In the current analysis, little skate do not approach full recruitment to the fisheries until
age 4 (70% at age 3, 90% at age 4, 100% at ages 5 to 8), F.x is undefined, and F,; = 0.65, about 33% higher than



Waring=s (1984) analysis (Table 24).
Barndoor skate

Barndoor skates are presumed to be a relatively long-lived, slow growing species, but no estimates of age and growth
parameters are currently available. Casey and Myers (1998) proposed that barndoor skate might have characteristics
similar to the European common skate, (Raja batis). By analogy, Casey and Myers (1998) suggested an L., of 153 cm,
A of 11 years, and F of 47 egg cases per year for barndoor skate. Using Frisk=s (1999) predictive equations and the
NEFSC survey maximum observed length of 136 cm provides estimates of L, of 102 cm and A, of 8 years.

Thorny skate

Simon and Frank (1996) reported that nearly all thorny skate smaller than 50 cm sampled during a 1996 research cruise
were immature, while nearly all skate larger than 50 cm were mature. These results were comparable to maturity studies
of thorny skate conducted by Templeman (1982) on the Newfoundland shelf.

Frisk (1999) references Templeman (1965) for estimates of L, = 102 cm and a maximum age of 20 years, which would
infer a value for M of 0.2. Frisk=s (1999) predictive equations and the NEFSC survey L., of 111 cm provides
estimates of L, of 84 cm and A, of 7 years.

Smooth skate

Frisk=s (1999) predictive equations and the NEFSC survey L, of 71 cm provides estimates of L, of 56 cm and A,
of 5 years.

Clearnose skate

Frisk (1999) references McEachran (In press) as the source for estimates of L., = 128 cm and L, = 66 cm, and a
maximum age of 7 years Frisk=s (1999) predictive equations and the NEFSC survey L., of 78 cm provides estimates
of Ly 0f 61 cm and A, of 5 to 6 years.

Rosette skate

Frisk (1999) references McEachran (In press) as the source for estimates of L,,x = 46 cm and L,,, = 36 cm. Frisk=s
(1999) predictive equations and the NEFSC survey L., of 57 cm provides estimates of L,,; of 46 cm and A, of 4
years.

Evaluation of Fishing Mortality
Winter skate

Investigation of the NEFSC spring survey length frequencies determined that the appropriate value for L= was 50 cm,
based on the time series average of the 1 cm length intervals with the most abundant survey catches. The von Bertalafty
growth parameters reported in Simon and Frank (1996) were used in the mortality rate estimator, and initially a value of
M = 0.2 was used based on assumed maximum age of about 20 years.

For M =0.2, Hoenig (1987) estimates of F for winter skate were about 0.2 during the 1970s, falling to very low levels
during the 1980s, and then increasing during the 1990s to 0.2-0.3. The very low to negative values of F during the 1980s
with M = 0.2, however, indicated that some of the parameters used in the estimators (either the growth parameters, L=, or
M) might be mis-specified, and so the fishing mortality estimates may be negatively biased. Frisk=s (1999) work
suggests that the M/K ratio for skates is about 1.0. Taking into consideration the Simon and Frank (1996) estimate of K
= 0.14, we concluded that a value of M = 0.1, and an inferred maximum age of 30 years, was appropriate for winter
skate.
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With M=0.1, fishing mortality on winter skate was estimated to be about 0.30 (Table 25, Figure 70). Fishing mortality
decreased in concert with a drop in reported landings of all species of skates (Figure 1) and an increase in abundance of
winter skate (Figure 10) during the late 1970s and into the mid 1980s. Fishing mortality was near or below F = 0.1
during 1979-1992 (Table 25, Figure 70). Fishing mortality on winter skate has increased during the 1990s as reported
landings of all species of skates have increased (Figure 1) and the abundance of winter skate has decreased (Figure 10).

Little skate

Waring (1984) used catch curve analysis of the NEFSC survey catch at age data for 1968-1978 to estimate an
instantaneous total mortality rate (Z) of 1.76 in the early 1970s, which declined to 0.54 in the late 1970s. Assuming
values of instantaneous natural mortality (M) of 0.4-0.5, Waring (1984) inferred that fishing mortality rates therefore
ranged from 1.26-1.35 in the early 1970s to 0.17 to 0.27 in the late 1970s.

Investigation of the NEFSC winter, spring, and autumn length frequencies determined that the appropriate value for L=
was 45 cm in the NEFSC winter, spring and autumn surveys, based on the time series average of the 1 cm length
intervals with the most abundant survey catches. Investigation of NEFSC survey cumulative length distributions (1994-
1999) and recent landed skate cumulative length distributions from NEFSC sea sampling of the commercial fishery
(1994-1999) indicated that the contemporary estimate of the length of recruitment to the fishery was very similar, at 43
cm, and so fishing mortality estimates with the survey L= =45 cm are considered valid estimates of the fully recruited
fishing mortality rate. The von Bertalanffy growth parameters reported in Waring (1984) were used in both mortality rate
estimators, and a value of M = 0.4 was used based on an assumed maximum age of about 8 years.

The time series of little skate mortality begins with the 1982-1984 three year window (1984 in Table 26) to ensure a
series with consistent survey vessel and gear catch conversion factors. Estimates of fishing mortality for little skate have
risen from about 0.20 during 1984-1990 to about 0.30 during the 1990s. The estimates of fishing mortality for little
skate are sensitive to small changes in the value of Lbar (about 47 cm), which is both within the large accumulation of
skates between 40 and 50 cm in most annual NEFSC spring length frequency distributions (Figures 24-26) and within 6
cmof Linf (53 cm). The 1997-1999 increase in F (1999 in Table 26) is due to a time series low value of Ly,,, and that in
turn is due at least in part to recent increased abundance of smaller skates in the survey length distributions (Figure 26).
Thus, the apparent recent increase in fishing mortality of little skate from the spring survey may be an artifact of recently
improved recruitment. The current fishing mortality rate on little skate is estimated to be 0.34

CONCLUSIONS

Conclusions about the status of the seven species in the northeast US region skate complex are based mainly on
standardized research trawl survey data collected by the US and Canada during 1963-1999. For the aggregate complex,
the NEFSC spring survey index of biomass was relatively constant from 1968 to 1980, then increased significantly to
peak levels in the mid to late 1980s. The index of skate complex biomass then declined steadily until 1994, but recently
began to increase again (Figure 2). The large increase in skate biomass in the mid to late 1980s was dominated by winter
and little skate. The biomass of large sized skates (>100 cm maximum length; barndoor, winter, and thorny) has steadily
declined since the mid-1980s. The recent increase in aggregate skate biomass has been due to an increase in small sized
skates (<100 cm maximum length; little, clearnose, rosette, and smooth), mainly little skate (Figure 3). All large-bodied
skates (winter, barndoor, and thorny) and all primary skate species in the Gulf of Maine (thorny and smooth) are currently
at low biomass.

Winter skate abundance is currently about same as in the early 1970s, at about 25% of the peak observed during the mid
1980s. Little skate abundance began to increase in the early 1980s, and has increased to the highest abundance since
1975. The abundance of barndoor skate declined continuously through the 1960s to historic lows during the early 1980s.
Since 1990, the abundance of barndoor skate has increased slightly on Georges Bank, the western Scotian Shelf and in
Southern New England, although the current NEFSC autumn survey biomass index is still less than 5% of the peak
observed in 1963.

The abundance of thorny skate has declined to historic lows. Current abundance is about 10%-15 % of the peak observed
in the late 1960s to early 1970s. The abundance of smooth skate was highest during the early 1960s and late 1970s. The
abundance of clearnose skate has been increasing since the mid 1980s. The abundance of rosette skate has been
increasing since 1986.
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Table 1. Total commercial landings of skate (mt) in NAF
subareas 5 and 6 by country from 1960-1998.

UsS USSR Others Total
1960 61 0 0 61
1961 36 0 0 36
1962 44 0 0 44
1963 33 0 0 33
1964 4081 0 2 4083
1965 2343 0 20 2363
1966 2738 0 106 2844
1967 2715 2121 62 4898
1968 2417 3974 92 6483
1969 3045 6410 7 9462
1970 1583 2544 1 4128
1971 900 5000 5 5905
1972 866 7957 0 8823
1973 1191 6754 18 7963
1974 2026 1623 2 3651
1975 752 3216 0 3968
1976 754 412 46 1212
1977 1143 240 35 1418
1978 1130 216 7 1353
1979 1280 79 1 1360
1980 1577 0 4 1581
1981 838 0 9 847
1982 878 0 0 878
1983 3603 0 0 3603
1984 4157 0 0 4157
1985 3984 0 0 3984
1986 4159 0 94 4253
1987 5078 0 0 5078
1988 7255 0 9 7264
1989 6717 0 0 6717
1990 11403 0 0 11403
1991 11332 0 0 11332
1992 12525 0 0 12525
1993 12904 0 0 12904
1994 8829 0 0 8829
1995 7222 0 0 7222
1996 14226 0 0 14226
1997 10952 0 0 10952
1998 16936 0 0 16936
1999 12159 0 0 12159
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Table 2. Discards of skates by gear type. (ot = otter trawls; sgn = sink gill net; dgn = drift gill net; sd = scallop dredge; mpt =
cp = conch pots; Ip = lobster pot; bt = beam trawl; mt = midwater trawl; It = line trawl; Il = longline;pt = pair trawl;

skate discards in mt

gear 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998
ot 20430 32673 19389 23021 8298 4586 6212 24442 11248 14332
sgn 110 259 138 230 212 326 224 172 196 138
dgn 5 5 5 4 3 1 3 11 10 12
sd 29108 34391 24561 19659 14826 8088 20483 15012 15558 10174
mpt 0 0 0 0 0 0 0 0 0 0
cp 648 1291 982 1526 1251 1084 818 930 815 484
Ip 17 20 21 19 19 18 16 24 28 27
bt 0 0 0 0 0 39 62 0 0 0
mt 0 0 4 0 4 0 0 10 4 1
It 818 401 851 680 465 460 567 450 455 578
Il 0 0 0 0 0 0 0 0 0 0
pt 0 28 37 24 31 0 0 0 0 0
st 104 136 98 96 67 108 201 278 189 109
Total 51240 69203 46086 45259 25176 14711 28586 41330 28502 25855
Table 3. Comparison of estimates of total skate discard (metric tons) by initial method (primary species/gear cells, discard rates

calculated as mean of the 1989-1998 time series: T), and by final method (primary species group/gear cells, discard rates
calculated annually: A).

Year Primary species, Species group, Percent difference
Time series (T) Annual (A) (A/T)
1989 45,498 51,240 12.6
1990 62,039 69,203 115
1991 53,451 46,086 -13.8
1992 42,666 45,259 6.1
1993 27,420 25,176 -8.2
1994 25,201 14,711 -41.6
1995 25,212 28,586 13.4
1996 28,854 41,330 432
1997 25,895 28,502 10.1
1998 22,295 25,855 16.0
Mean 35,853 37,595 4.9




28y cs 00l 6. 6'vS VS LC 9l 285’ €88'¢ 0480 9/8°) ce9'vy  €0€L  896°C 6661

(825 Zs 76 6. 7'es 1S ce Sl 6EY L 6291 196°0 GOl 960'Cc €160 V0G| 8661
8Gt 6¢ €6 8. g'es 1S €c Sl clL9'L 089'Cc /860 vE€8’L 908’y 92¢L  G90't  .l66l
001 96 96 89 o6y 9v ve Sl LL0°} 966’9  ¥8€C  OLV'Y Y669 66v'¢C VSV 966l
9.y 6v €oL 1L '8y vy ve Sl 9.0°}L 99/'¢c LeTL 866} L96'c  0vE'L LGl'c G661l
61S 6v 66 69 S9Y v ce 0¢ 6¥8°0 96L'¢c 0SL°L €.9') ¢s8’'L 0660 Lev'l y661
8Ll 29 €0l ¢8 S9Y ¢v 14 Sl 0L} 6¥09 19GC S0E€Y LEL'9  CZ6EC 9LV €66l
€ocl 1S 90L ¢8 A1 2 A 4 €c Sl 0SL'L 0826 G€90 80C'S /098 69€€ 886'S 66l
1c0olL 19 0L €6 988 VS 6¢ Ll 0SL'¢ 667’y 6.6°L 6eC’E 8L6'6 <ClO¥ G969 1661
8/91 19 S0L 16 66V LY yxé4 Sl 44" LS, 199C  180°S €8l'6 ¥8L'S €8L'L 066l
6ZvL . 60l V6 7’19 6S T4 Sl g8¢e’c 607G 660€ STV el 9€l’L L¥L°0L 6861
1281 €L /0l S6 7'es ev T4 Sl €96°L 2800l 9¢L¥ 60v.L 1,981 8050l ¢€¥S'vlL 8861
Lech 69 80l /6 809 9SG 6¢ Sl €cl’e 9LL'9 9¢6'C 128’y ¥Z8'LL 8Z¥'8  9Cl'El /86l
696 19 80l /6 2?9 8S /Z Sl 2e8'c ¥68'y L8L°'C  8EG'E ¥90'€l €.6'9 6L00L 9861
1681 S9 9Ll 6 eYs 9 cc Sl €80°¢C 690°LL €99'Y 198°L /29'le 6LLLL €/€91 686l
€6/ 65 90l V6 065 09 44 Sl G6Gge’e Loy ¥69°L 8¥6'C Pyl 9189 080l V861
/118 <99 80l 96 ¥v9 19 8¢ Sl L6EV 9GLy  ¢cll'L 12T 9/¥’'0¢ ¢8L'8 62Vl €86l
10. 9 60l S6 6'vS 9Y T4 Sl 10L'¢C 080'c S6L'L YA 0/9°'L 9.8€ €..'S 86l
989 96 ¥0L 16 9Ly 6¢€ (44 Sl 886} 996'¢ 66L°L €80°¢C 9/€'Ss S06'c OvlL'v 1861
/8l 6¥ 0L /16 8'v. 8. 14 ac 6GS°S Sv.'0 LEe0  8€ES0 6CC'Yy LG2'L 066'C 086l
0¢ 0S8 S0L €6 g'¢eL 8. 15 €c 899°G 67’0 9020 €€€0 809'¢c 960°'L  ¢S8'l 6161
S6¢€ Ly 96 68 G'8L 6. 29 (a4 8019 685'¢ Lcl'0 SsE’L 11891 /[ge0- G/Z'8 8.6l
0¢ 1% 90l €6 L'v9 69 6¢ 0c cLLe €9’ €190 8€80 80v'y GI8’L LLb'e 161
09l 6¢ 16 98 1'€9  ¥9 8¢ 44 8cr’e 8.6'0 6,20 8290 leg’e GL0°L  €Sl'e  9l6l
yX44 14 66 6. 7’65 6S 8¢ Ll 289°¢C 0€c’l 9950 €680 692°¢ Lcs'L ¢gee€Cc  9l6l
cce 14 0L 9. 9GS €§ ve 6¢ 8lec’c 18€'L G090 €v6'0 0e8’c  ¢se’L 160'Cc V.6l
PA%S 6v 00l 6. GGG 4§ ce (14 Lee 689l  ¥¢8'0 LSC'L 98¢ ¥¢0Cc G06'C €./6l
€9 €9 16 2 g6y 8v 14 Sl 9LL'L LG6'c  €GC') 2c09'¢ .09 ge0e  029v cl6l
€ls Ly €0l 9. 8l 8v 0¢ Sl 88.°L gl6’c €.8°0 v68°L 80LF 990C /8€'E 1161
Sl¢c 144 €0l €8 019 69 A7 A €clL’e el 9290 L/6°0 €99'c /29l G¥9'C 0.6l
0v9 89 L 6L g'es €§ 14 Sl 6LL°C cL9c  L06°L 06.°C eye’L €8CY €16'S 696l
[4%4 9¢€ cll 6. 986 96 [44 4 [44°N4 81’1 0€S°0  +S8°0 8.6'C  0¥9'L LLL'C 896l
ysij ou SMO} Xew %GE Ueaw 9%0G %G ulw M pul Jaddn IR ueaw Jaddn oMo ueaw
olezuou yibug| MO}/Jaquinu MO}/3ybram

'6661-8961 J0} pajuasaid ale Jybneo ysij o Jequinu pue ‘SMO} 0JazZuou Jo Jaquinu ‘yibus) jo sajusdlad YiGe pue ‘Yios
‘UI5 ‘Yibus| WiNwiXew pue ‘uesw ‘wnwiuiw ‘WyBlom ysij [enpIAIpUL ‘S[EAISIUI DOUBPIIUOD % GE ‘Xapul ueaw 8yl (9/-19'0v-£€0e-1
ejelis a10ysyo) uoibal oluBI-PIN O} BUIB|A JO NS BY} J04 B1eYS Jajuim Jo) sAeAins Bulids DS 4N WOl SSeWoIq pue aouepungy i a|qel

14!



996 €G L 08 085 89 L€ Gl 1¢6°1L €96'¢ 0c€L ¢v9¢ 8608 080C 680G 666}

609 0S L0l €8 899 &S yX4 6l €6l ev8’c  8ev’l (044 8l0G 88¥'C €9.'€ 866l
SLy °1] 0L 61 G'6eS ¥§ > 6l ¥Zs'L ¥8¥’'¢  8€L0 L9l 09.¢ 0SL'L  SSv'c  l66l
0.€ 14%4 70l €8 6'vS LS 1% Ll 96S°L 198l 9860 9cv'L l€6'¢  Sl9'L  9/Zc'Cc 966l
1{4% 1874 oL L. v'er 9v L€ Ll 44" levy'c L0l 69.°L /S.'C viZL G986l  G66l
€09 4] 90l ¥8 9Ly W 9¢ 13 LoL'L €e9’c  LlZ'L 96l 808'c cev’L 0cl'c 166l
414 0S 0L 88 8¢S 8V €e 9l 10€°L LG6'L G960  8SY'L 0€s’'c 08C'L  S06°'L €66l
605 6¢ €0l 16 ¥'.S 1S €e cc €ce’L 809'¢c 9LL'L 298’L ¥¢0'S O0bl'c ¢8S'€ <66l
L6 8G 90l ¥6 €95 8% L€ Ll 96.°L 96€'€  998°L 1€9°¢C 128’  L29c VelY 1661
S68 144 0L /6 G99 89 €e cc Gl6°¢C 60s'e 1621 LSy'e ce9'6  899Y  S¥l'L 066l
0cL 174 90l 96 0'l9 69 yX4 Sl 6EV'C 1 A A4 A ¥80°C ¥/.8'9 88C°¢ 180G 686l
888 14 oLl 16 V.S 6V €c Sl ocv'e 8c0y €¢cc 9Cl'e Z9L°0L 196  ¥9G°L 886l
S9oLL 514 60l 16 L1'09 89S 14 Sl 8.G°¢C 008'S €81¢C L6C'¥ Gge'el 00Cc'8  €90°'LL /861
6801 14 oLl /6 S'lL <. 1> 13 99/°¢ 668’ 96¥'C 96L'Y Siv'ye v¥8L°L 008Gl 986l
128 YA 0L /6 L'69 6. [A> 13 rv'e 88Y'c ¢¥8’'L  999'C LI8'LL ¢899 Z8L'6  S86l
/811 Zs oLl S6 0'6S SS (14 Sl VAR /688y  0S¥'C¢ €99°¢ 18L'8L G9¥'8  €¢Eel V86l
€8 474 80l S6 G'0L 8. 8¢ 9l 296'Y €eL'e vyl 06S°C ¢l0’0c €699 ¢S8¢cl €86l
056 174 ¢kl 26 L9 G¢ 44 Sl 9€lL'C Gl¢’L 2¢0S0 688¢ L€8'LL 08 90¢€'8  C86l1
9lg ¥S oLl 66 €29 19 14 13 99/°¢ ¥60'C 9160 S0S'L 0L9°L 92L'¢ 8996 1861
209 09 80l S6 ¥'99 99 PAS Sl c00'y 00L'c Slo’L 8G9°L 099'8 908°€ €29 086l
G.6 68 €l €6 099 6. L€ 0¢c 116°¢ €09'L  9.6'0 06C'L S.¥'9  89/1°¢ LlCl'S 661
9. ¥6 S0l  ¥6 9¢L L. 9¢ Sl 18LY L0€L 1.0 2v0'L 6619 8..¢ 686 8.6l
299 LS 0oL /8 8'vS Ly 14 13 €e9°¢C g8l'c  6¥0’L LL9°) 9/.€'G vI8C G600  Ll6l
06l (¥4 86 €8 665 0. (44 6l 891°¢ vlc'L  1GC0 9910 ¢6ey  8l6°0  S999'Cc 9.6l
SLL L€ €0l  ¥8 609 <9 4 9l oeL’e 0860 09¢0 0cv'0 8¥6’'L  ¢890 GlLEL  G/6l
(414 6¢€ €0l 1. 9'¢s ¢S o€ Ll 8¥0'C 9.€'L ¢/90 ve0'L l.2'C¢  8Lv'L 160C V.6l
299 1174 0L 8. L'6G  ¥S [A> (¥4 €60°C .96'¢ 019} 8¢€C’C 7209  8pe’€  989FY  €/6l
4] ¥9 96 v. 69y v 4 Sl 6cvL 8clL'c ¢yl 1L0°¢C ¥08°'c €L’ 896'C  <Z.l6l
€91l Ge €6 L. G'0s 0S yx4 8l €eg’L 8€6'0 8€C¢’'0 8890 GL9'L  ¢¥S0 8.0°L L6l
LEE €§ 16 L. 098 VS €€ (¥4 80¢'C 8€L’'¢ 9190 /S€'L 8cey €99l 966'Cc 0.6l
191 9¢ 06 8. €89 89 A 9l Sev'e 0€L’0 LGe'0  0¥S0 ¥..'L 9680 SLEL 696l
lcc 9G 00L 08 8'Ls 1S 14 13 600°C ¥8¢'L  €.59°0 8260 QP'C v9CL G998l 896l
cle GE /0L €8 025 9S [4% Gl /119'C 90L'L  ¥p¥S'0 G280 0.0€ 8¥C'L 6SL'Cc /196l
ysij ou SMO} Xew %GE Ueaw %0SG %SG ulw MW pul Jaddn oMo ueaw Jaddn JOMO| ueaw
olazuou yibus| MO}/Jaquinu MO}/1yBIam

"6661-/961] 10} payussaid aJe Jybneo ysij JO JaguINU pue ‘SMO} 0I8ZUOU Jo Jaquinu ‘Yibua) jo sajuadlad Yige pue ‘yios
‘Uig ‘Yibus| WINWIXeW pue ‘Ueswl ‘wWnwWiUIW ‘WYBlom ysij [enpIAIPUL ‘S|EAISIUI 8OUBPILUOD %GE ‘Xopul ueaw 8yl (9/-19'0v-££‘0e-1
BleJIS 810Usy0) uoibal onuBIV-PIN O} SUIBIAl JO NS BY} IO B)EYS JSIUIM 10} SABAINS uwNine DS43N WO} SSeWOoIq pue asuepungy °G a|qel

Sl



90¥91L  /S) 96 yA4 ¥'GE 8¢ cl 8 ¢se0 60v'9€ GYE'0C L.1£'8C /9¢’¢l 889/, 8/6'6 666l
0LZS1L G611 96 yA4 8'6e L€ Ll L 1S€°0 ¥P9'GC  ¢E€C9lL 8€6°0C /828  9GL°9 LV, 8661
ov8y LGl 121 8y 8. OF €l 6 90t°0 1€8°L V0SS 1299 8L°€ l€¢’c 80LC 1661
9806 891 8G 214 €8¢ v Ll L LLY0 celLee Lvoel S8l'8l 929'6 ¢cs’s  v.9°L 9661
108 5143 6S Ly 1'9€  6€ oL 8 6.€°0 €€6'6  GlLZ'S VLS. 0cL'e ve0'e ¢l8¢  G66lL
8¥G8 1% S 14 €. 6¢ 6l 6 /18€°0 vev'cl 1629 S9€'6 6L8Y Gcv'c ¢29c V66l
.G6 09l S Ly 0'GE 9¢ cl 6 9€e0 LL9'6c O0OLL'SL 19g'¢e c98'6  /8lL'S ¥¢S'L €66l
26€9 9€L AC] 14 L've €€ 9l 8 SLE0 ¢G€'8C PEC'S  €6L°91 8LL'8  Ll¥'C L6C'S 66l
986L1L 8.1 8G Ly A 2 5 % €l 8 0ce0 eor'ec 6S0vL Lel'sl 80€°L ¢L9v  066'S 1661
G801 [49% 96 Ly L've L€ Ll 8 €€e0 80L¥C 0SC'S 6.6Vl 68G°L /6€C €66'v 066l
09201 V¥l i) 14 7'ee  ve €l 8 10€°0 LvP'ee v¥8'6  €¥9'Le €86  vEY'E  ¥E€9'9 686l
S6LY [019% 1] 8 g've 9€ Ll 8 8¥€0 867’6l 8896 €65Vl lcL'9 vvb'e €80'G 8861
8G6 *14% 1] Ly L'ee  ¢¢ cl 8 6820 6€8°'LC ¢cc0L 1e09l ¢0L'9  e6vl'e S29¥ /86l
CLGe %1% AC] 214 gve €€ 145 9 cceo 60L€lL 66€€ ¥SS'8 G6.°€ cLL'L €G.°¢ 986l
GEG9 5143 AS] 514 89¢ OF 7" 8 €Ly o 6.6 G.G0L GZL'GL 106’2 829V G9¢'9 G861
€1G¥ 6€L GS 214 8'6e oY L L 600 8Gce€l /8.9 €200l v/G°'S Gl9¢ v60'v  ¥86l1
G9€9 191 1S 8 6. ¢V 9l 9 6EY0 ¢e89lL Glce  veoeEl ocvy'. L0y 8LL'S €86l
9G€ €Gl GS 614 L0V €Y 8l 6 €0G°0 906 (158N 4 YAVA L9y v¥9'Cc  L29'€ 2861
€Ly *7A% GS (614 €8¢ v Gl 9 8EY0 A % 2NN A VA AR T4 A ) €08’ 00c’L 10G°L 1861
LE06 vee 1S 514 09¢ L€ cl 8 v.€0 €lv’.L V¥8EY 868G 10L¢ S0L'L 90¢'¢ 0861
899 0¢ 96 514 1ce LE 43 14 8620 ve6'¢  6¢vL  Z8L¢C 6620 0G0 0990 6461
SY6€ 091 29 514 G'lEe av L 8 €cr o 60Ccy €9€¢C 98C€ 128l 2960 16€L 8161
8Ly 091 AS] 8y 1'8¢ Ly 6l 9 010 vev'vy  LLL'C  9€€E 1181 2880  LvE'L 1161
[4r44 cLL 8G 8 69¢ O 43 8 90%°0 L0€y  9€L'C  8lC€ GG/’ 198°0  80€'L 9/61
ysiy ou SMO}) XeW %G UesW %0G %G uiw W pul Jjeddn  Jemo|  uesw Jjeddn  Jemo|  uesw
oJazuou yibus) MO}/Jaquinu MO}/3ybIom

'6661-9.61 10}

pajuasald ale Jybneo ysiy JO JoquINuU puB ‘SMO} 0J8ZUOU JO Jaquinu ‘Yibua| Jo sejnuaslad YiGe PUB ‘Yiog ‘Uig ‘yibus| wnwixew pue

‘UeaW ‘winwuiW ‘)yBiam Ysty [enpIAIpUL ‘S[eAJaIUl 80UBPIIUOD %GE ‘Xapul ueaw ay] “(99-| ejel)s aIoysul pue ‘9/-1.9°0v-S8 08-1
elel)S 9I0US}0) UOIBaI DNUEB-PIN O} BUIB JO JINS) 8y} Jo} 8)eys |1 104 skeains Buuds DS4JN WO} SSEWOIG pue aouepunqy / 8|qel

ce6l [4c] oL v. 0’6y 6V 4 Sl VA4 " 098'GZ 66801 08€8L 6¥5'8C 8¢9€l 680'LC 666l
2602 09 S0l v. ver 8y 92 Sl rAN" PPE'9C 9SS°€L 05661 0S0'6C 818Gl ¥9¥'ZC 866l
vivi 14 86 L 6'9v Gv yxé4 Sl 1260 ¢co'8l 6012 g9G°¢ClL 666Gl /8C'L evo'LlL 1661
Ssov 69 66 95 W oy °r4 Sl 0850 9656, tveEY'L  GLSEY 69€'€y OLL'L 6ECTGC 966l
€L1.€ €8 0L 6S ey oy yx4 Sl G590 966'¢S 090'8L 8¢S'SE 6c0'ce L0S'¥L 89C'€C G661
6201 €€ c0lL 18 7'ay O 6¢ Sl 910} 99661 G9¥'8 9le vl €62'8L 9850l 6evvl v661
L8 VA4 90l 18 L'y Ly €C Sl 196°0 Lco'6l leee 9901 69v'¥L  2¢S0'9 1920l €661
44014 29 So0L ¥/ v'Zy 8¢ 14 Sl 6.0 10L'GG  LL8'E€C 6SL6€ 9/v'Ly 999'l¢ L/IG'LE ¢C66L
ysly ou SMO} Xew 9%GE UesW 9%0G %G ujw M pul Jjoddn  Jeamo|  ueaw Jjoddn  Jomo|  ueaw
oJazuou yibus| Mo}/ Jaquinu MO}/Jyblom

'6661-¢661 10}

pajussaid aie Jybnes ysiy JO Jaquinu pue ‘SMoj} 0J8ZUOU JO Jaquinu ‘yibus| Jo sajuaoiad Yige pue ‘Yios ‘Yis ‘yibus| wnwixew pue

‘uesWw ‘wnwiuiw ‘WB1em ysly [ENPIAIPUL ‘S[EAIBJUI BOUSPHUOD %G6 ‘Xopul uesw 8yl (G/-€.L/-69°29-G9'€9-19'9L VL-EL L 1-6°2-G'E-L
elel}s 810ysyo) uoibal oiuBRy-pI 0} Yueg sebloag) ay) Jo) 8)e)S JBJUIM 10} SABAINS JoJUIM DS 4N WOJ SSeWolq pue souepundy ‘9 a|qel

91



68¢¢ vl 89 8y ¥'8E ¥ (¥4 9 LIy'0 GGe0l ¢v0's 8692 GGE0L ¢v0's 0lLge 6661

Ll 145 i) 61 2oy €¥ 0c ol 1S¥°0 16S°L  leCv  VLB'S Lpr’'e  896°L  ¥0.LC 866l
1821 601 09 61 ooy ¢€¥ 1z ol Svv0 eve’9  L0v'E S8V €9/.C €e9’L 8vl'c  Ll66L
878l 495 09 6% L'8e <P el 6 SeY'0 LLL9  28S'€  9plL'S €/6'c  v0S'L 6€CC 966)
8602 8Ll 99 8Y ey (¥4 6 g8y’ 0 ale’L eeL'e  LeS's 69G6'¢ G6LL 789C G66L
6c.Ll Lel 6G 6% y'ee v 8l 6 (0)240) 966  c0L'e 6ceY €9vy'c  6¥e’L  906°'L  ¥661
141" SLL GG 61 €9¢ ¥ vl ol 9.€°0 660 v.l'C 9gl’E GGG'L G080 08L'L  €66)
09%1 0L €9 61 09¢ 8¢ vl 9 6S€°0 G6G'S €66C V6TV 8G6°'L  9CL'L  T¥SL 266l
998¢ 2ol SG VA4 £6e 0OF 14 L [%0) 40) 80v'¥L LOE'E  $S8'8 0L9s v6¥’L  ¢SS'C 1661
€8Ll 86 12°] 8Y g€le 0oF Ll 6 88€°0 ger'y €L6’l  ¥0T’€ 189°L 2080 ¢vc’L 066l
88¢¢ ool 99 8y 2'se 8¢ el S L¥E0 €286 ¥.9°¢ 8699 2ss’e 160°L Llce’c 6861
8clLl 08 99 8Y 8'ce Ve el 6 €€°0 €06y vhl'C  ¥2Ge 269l €990 LZLL 886l
€602 96 SG 8y y'ce 1e 14’ ol G820 yclcl ¥80'v  ¥0L'8 060'c  ces’l Le'e /86l
ovel 96 GG 61 L'S€  9¢ 9l ol 1S€°0 8¥9'S 6GLC €0CY¥ 6.8'L GZL'L 20S'L  986L
1922 6L 8G 6% gl 0OF Ll 6 16€°0 66L'8 9007 €019 llg’e 629V g€eve  G86l
0sel G6 99 61 €8¢ ¢ el ol €sv'0 68,  68L'€C  /8¥'S 6.2°¢ 889l €8¥'C ¥86L
clel ool SS 61 99¢ 8¢ Ll 8 61€0 6lc’L 89C'E P¥C'S 6€9¢ 0OPe’'L 066°L €86l
818¢ ecl 99 8Y ¥'9¢ 9¢ 8l 6 11€°0 €08'€C 6169 L6E'GL 626’8 €/9C 66.S 86l
8¢/l Ll 8G 61 66 ¢€¥ 6l 6 S.¥'0 SlcL  6Lvvy LS ¢8e’e  GlL'e  6L.¢C 1861
(Re) 24 vl GG 61 6.8 €Y el 6 1S¥°0 8009 ¢20L'v SS0'S 6G8C 89/°L cZlec 086l
165V L1l 88 6v 0oLy v¥ (¥4 8 88%°0 860°L 06LVv  ¥¥6'S Lor'e €vec <2c06'C 6.6l
LLLE 1245 29 61 ocy v 44 ol €250 6.2L L¥6'E €L99 9€L'e  Obl'Z 8e6C 8.6)
8eve 445 99 6% Loy €¥ 44 6 181°0 Ger'8 €89y 6859 ¢l0v Llge cll'e  Ll6l
levl 172 8G 8Y 90y € 44 8 L1¥°0 G/8'S 8lC¢ 9.6V 88/°C ¢89'L S8L'C 9.6l
98¢| 8Ll 99 61 €0y €¥ 3l 0l 0670 $G9'9  €90'C  898'Y¥ 6v¢’'c 809l  6.€C G/6l
ysij ou SMO} Xew %GE ueaw 9%0G %G uiw M pul Jaddn JAOMO|  ueaw Jaddn JOMO|  ueaw
oJazuou yjbus| MO}/Jaquinu MO}/1ybiom

'6661-G/61 40}
pejussald a.e Jybnes ysiy Jo Jaquinu pue ‘smo} 0Jazuou Jo Jaquinu ‘yibus| jo sejusaiad Yise pue ‘Yios ‘yig ‘yibus| wnwixew pue

‘uBsW ‘wNWIUIW ‘WYBIem ysl) [enpIAIpUI ‘S[eAIBIUI 82UBPIUOD %GE ‘Xapul uesw 8y ‘(99-] elelis aioysul pue ‘9/-19‘0v-€£ 01
elel)s 210ys}jo) uoibal oljUBIY-PI O} SUIB JO JINS 8y} Joj 8)exs o] Joj SABAINS uwnine DS 43N W0 SSEWOIq pue sduepungy 'g a|gqel

Ll



ovivl 66 1] 5174 €6e v 44 9 44740 ¢6eell 6SY¥0L 928'8€L  L€8'0L 962°9F 999'8S 6661
43127401 A yA4 '8¢ v 0¢ 6 S0 9€1L'G9l 698°LLL €09'8€L  GL.'G9 6¥C6v <CLSLS 866l
¥80CL 26 8G yA4 oy v €C 6 Ly 0 vlZ'eyl 88226 1GL°ZLL  918'€9 9866E 106'LS .66l
1051 20l 29 yA4 '8¢ v Sl 6 T4 40 €lg’eel G¥6'801 61905k  S6¥'08 919y 950V9 9661
ogsvl  G6 €S yA4 1’6 OF ¥e 8 €lyo 180°061 8S¥'/8 69.8€l Vvev'S. LIE6E 89€LS G661l
cLiorL 29 09 yA4 G'LE 6€ 0¢ ol 6.€°0 06’91 66L°S6 0.S°LEL  9€CC9 /L8E'LE Cl8'6Y V66l
9c09L 6 €g 14 8'GE 9¢ 6l 6 8€€0 Sr0'€lLC 808°0CL 1267991 19,89 ¢66'Cy LLE9S €661
8L¥8l 68 29 Ly 08¢ 6¢€ 14 6 06€°0 ¢G8'Cle 6SY°LClL SGL'0LL  90€C8 GEE0S L2E'99 <66l
ysij ou SMO) Xew %Ge Ueaw %0G %G ulw M pul Jaddn JE) ueaw Jaddn Jamo|  ueaw
olazuou yjbus| moy/Jaquinu Moy/lybrom

'6661-C661 10}

pajuasaid aie jybneod ysij JO JaquINU puUB ‘SMO} 0J8ZUOU JO Jaqwinu ‘Yibus| jo sajuadiad Yyige pue ‘yios ‘yis ‘yibus| wnwixew pue

‘ueaw ‘wnwiuiw ‘JyB1em ysiy [BNPIAIPUL ‘S|BAISIUI 8OUBPHUOD %GE ‘Xopul uesw 8yl (G/-€/'L/-69'19-G9'€9-19°OL VL-CL L1-6'L-G'E-1
ejeJ]S 210ys}jo) uoibai oiuey-pi 03 yueqg sabioas) ayj Joj a)eys 9|1l o) SASAINS Jajuim DS 4N WOI) SSEWOIq pue adsuepunqy ‘6 9|gel

81



L ¢l G2l 608 v. 8¢ 8¢ €ve's ¥60°0  LL0O'0  ¢S0°0 099°'0 ¢0L'0- 640 666l
Gl €l acl vv9 09 9¢ 9¢ 66.°¢C 90L'0 GLO00 1900 €9€0 v¢00- 6910 866l
L 06 68 189 /19 6€ 6€ 9lce €900 L0000 S€0°0 8vl’0 9000 LL00  L66l
¢kl LL o 2€9 99 €¢ €¢ Sov'¢ ¥G0°0  €000- G200 ¢9L'0  6€00- <2900 966l
¥9 €9 965 €9 °1°] GG yae'L 6¢0'0 G000- ¢lL00 /€00 L000- GL00 G66)
lel 02l L'0L 99 oy ov 9¢6'¢ 6600  L000- 6¢0°0 161'0 €2¢00- +800 ¥66L
06 68 €Sy L€ L€ L€ YA4N" 1600 G000 8200 6€0'0 ¥C0'0 <c€00 €66l
G¢l  vel 286 Ll ¥ 44 16€°0) ¢e0’0  9000- €100 68¢0  LL1L'0- 9€L'0 <66l
8¢ 8¢ 08¢ 8¢ 8¢ 8¢ 00€°0 0¢0'0  900°0- £L000 900'0 ¢000- ¢000 le6l
- - - - - - - 0000 0000 0000 0000 000'0 00O0C 066l
09 09 009 09 09 09 00L°L 6100 9000- 9000 l¢c0’0  £00°0- 000 686l
- - - - - - - 0000 0000 0000 0000 000'0 000C 886l
yAS A% 0.e L€ yAS VA 00€°0 0¢0'0  9000- £000 900'0 <¢00°0- <000 /86l
44 3% gl ¥ €¢ €€ 0S¢0 9¢0'0  +¥00°0- 1100 2000  L00°0- €000 986l

8¢ A% 9ve 0¢ 0c 0c 900 /100 +¥00°0- 20070 ¢00'0 0000 LOOO  S86L

- 0000 0000 0000 0000 0000 0000  +86l
- 0000 0000 00070 0000 0000 0000 €86l
12 2% 0vs VS 12°] 12°] 000°L G000  ¢00°0- <000 G00'0  L00°0- <¢00'0  ¢86l

- 0000 0000 0000 0000 0000 0000 I86L
- - - - - - - 0000 0000 00070 0000 0000 0000 086l
- - - - - - - 0000 0000 0000 0000 0000 0000 6461

QUMM T~ OMOOOTTOONNTOTTO«—I 1 ON©
QWO VOWMMTTm T ONOOOTOOANNTOTOT NN I © o
1
1
1
1
'

'

29 19 €95 &S 0S 1S €€6°0 6€0°0  900°0- 9100 000 6000- GLOO 86l

- - - - - - - 0000 0000 0000 0000 0000 0000 16l

19 19 019 19 19 19 008} /1000 S00°0- 9000 0€0'0 0L0'0- O0L00 961

09 09 009 09 09 09 0060 €000  L00'0- 1000 €00'0 L00'0- 1000  G/6L

09 6S €es 89 {994 1994 oLl /€00  200°0- ZLLOO S¥0°0 S00°0- 0200 .6l

09 65 L'YS LS LG [ 1290 ¥€0°0 0000 ZLO0 Z¢co’0  Lo00- O0l00  €l6L

vcl €2l L0l 6Ll 29 €9 /196 L1700 G000 €200 9Lv'0 8200 [44A0] cl6l

4 08 69 L'LS 69 Le 9C yeLL €8L°'0 1200 2oL0 ¥120 8L00 9LL'0  Li6L

oL SoL v0L 289 29 144 St 0seC 800 100 .¥00 88L°0 €€00 LLL'O 061

44 0cL 6LL 1'€8 0. 44 €e 6EGY L0E'0  LLOO- GPL'O 189°L  $9€°0- 8G90 696)

%4 | 8Ll SLL  L'LlL 19 14 374 91.¢C 6¥2°0 9¢0°0 8€L'0 €90 G.0°0 7.0 8961
ysij ou SMO} Xew %GE UesW 9%0G %G uiw W pul Jjaddn  Jamo|  uesw Jjaddn  Jemo|  uesw

oJazuou yibus| MO}/Jaquinu MO}/JYblom

'6661-896 10} pajussaid aie Jybned ysiy Jo Jequinu pue ‘smo} 0JaZUoU Jo Jaquinu ‘yjbus| Jo sajjusdlad Yige pue ‘yios ‘uis ‘yibus)
wnwixew pue ‘ueaw ‘wnwiuiw ‘yyblom ysij [enplAipul ‘S|eAIS)UI 80USPLUOD %G ‘Xopul ueaw ay] “(0F-SE ‘0S-1 Blelis aIoysyo)
uoibal pue|bug maN UIBYINOS 0} SUIB JO JINS) By} 10} a1eys Joopuleq Jo) sAaains Bulds DS43N WoJ) SSewolq pue asuepunqy "0l 9|gel

61



Sl ¢l el 0cL 089 S €C €C L1G'¢ 0eLo P00  S80°0 650 LG0'0 00€0 666l
] 14 il ocL 6¢L L. 17 8y €ey'e 0500 2000 9200 12’0 9€00- 6800 8661
] ] GcL vl €¢€L 6L 9€ 9€ S90'Y /¥0'0  ¥00'0 9200 ¥€¢’'0  ¥20'0- GOL'0 166l
S 14 €6 26 865 19 14 14 L8’ 9¥0'0 0000 €200 ¥0L'0  020'0- <¢¥00 9661
ol 14 vl €Ll 60L 29 8 117 0L8c G80'0 9000- O0¥0°0 L€Z’'0 6000~ LLL'O G661l
6 9 9. S. v'evy Ly €e €e 0640 ¢80'0 9000 ¥¥0°0 6900 000  SE00  V¥661l
9 S 8¢l ¢l 998 V. Sy Sy 08L'9 Z¢v0’0  +¥000 €200 Lge'o  0¥0'0- Lvl'0 €66l
Z 3 4] LS 06y LS 14 o 0SS0 €L0'0  ¥00'0- +00°0 /000 ¢00'0- <2000 ce6lL
S 14 v/ €l €9 19 ¥S 1] 6.5°L 0¥0'0 0000 0200 290’0 0000 L€00 1661
€ Z 96 S6 €9/, 99 09 09 ¥96°C ¥20'0  S00°0- 0L00 8/0'0 Z¢0'0- 8200 066l
3 3 LL LL 0LL LL L. L. ool'ec /000 ¢00°0- <2000 7L0'0 G00'0- G000 686l
Z Z 11 9/ 8y €€ 1% 1% 0S80 2c0’0 S000- 6000 0c0'0 S00°0- L1000 886l
Z Z ¥9 €9 6’88 €9 €§ €S 0oz’ /200 ¥000- <¢l00 ¢e0’'0 S000- ¥LOO /86l
€ € 16 06 0'LS ¢S [44 (44 800°¢C ¢e0’0  ¢000- Sioo 100 8L00- 6200 986l
3 L 0. 0. 00L 04 0. 0. 00€'C G000 2000- <2000 ¢lo’0 v00'0- ¥000 G861l
14 14 S8 ¥8 0'¢L ¥8 19 19 006°C /000 0000 €000 ¥¢0'0  ¥00°'0- O0LO0  ¥86l1
0 0 - - - - - - - 0000 0000 0000 0000 0000 0000 €86l
0 0 - - - - - - - 0000 0000 0000 0000 0000 0000 86l
0 0 - - - - - - - 0000 0000 0000 000'0 0000 0000 1861
0 0 - - - - - - - 0000 0000 0000 0000 0000 0000 086l
3 3 8. 8. 08, 8. 8. 8. 000°€ 6000 €000- €000 920’0 800°0- 6000 6.6l
0 0 - - - - - - - 0000 0000 0000 0000 0000 0000 8.6l
0 0 - - - - - - - 000’0 0000 0000 0000 0000 0000 16l
ol L 29 19 9vS 1S 0S 0S 0L80 6LL°'0 €00°0- 8S00 1600 2000 VOO 9.6l
Z L 0. 0. 00L 04 0. 0L 009°L L€0’0  0L00- 0100 6¥0'0 9L0°0- ZLO0O S/6l
0 0 - - - - - - - 0000 0000 0000 0000 0000 0000 V.6l
€ 4 €§ 4] '8y Ly (27 (374 ¥.¥°0 6L0'0 €00°0- 8000 6000 L00'0- ¥000  €.6l
€ € €eL ¢el €06 0L 6G 6G 16271 9200 L00'0- <cloo G9¢'0 €/00- 9600 <cl6L
6l 9 ock €9 9vS €S ge Ge SGy'L LLE0 1200~ ZLLLO 26€0 1G00- 0.LL°0 L6l
Z Z 6L 8¢l 168 99 99 99 898°S /20’0 G000- LLOO 8/L°0 9¥0°0- 9900 0.6l
8 °] v. €L 029 29 1S [3¢] [Aeieny 9/0'0 9000- S€0°0 LLL'0  €00°0- %S00 6961
62 8l celL 96 1'69 /9 A% A% 0SL'C 86L'0 /900 ¢€L0 y¥’0  €¢L'0 G820 896l
142 ol 0cL 6LL 018 99 Zs 14 7¥8°9 L0 ZL00 #9070 L06'0 S20°0- 8’0 196l
29 9C Sl 88 0¢9 09 8¢ €C 19271 G/90 €¥20 6S¥0 6¢C'L  ¥6€°0 1180 9961
S6 9¢ vel  LLL 669 /19 A% e [44°N4 6¥6°0 Lp7’'0  S69°0 8cs'c GLL'L  ¢e8L 996l
€9 4% ccl ¢l Le. 89 (374 (0)74 0€0°¢ 0450 6220 00¥0 ¥e6'L 68¥'0 cld’L  ¥96L
0cl Ly 9¢L L2l 9V, 69 44 14 8GY'€ 9G0°L  89¥'0 2910 €99'¢  ¥09'L  €€9C €961
ysi ou SMO} Xew 9%GE ueaw 9%0G %G uiw M pul Jaddn JoMo|  ueaw Jaddn Jomo|  ueaw
oJezUOU yibua) MO}/Jaquinu MO}/3yBlam

'6661-£961 Jo} pajuasaid ale Jybned ysij Jo JaqUINU puUB ‘SMO} 0J8ZUOU JO Jaquinu ‘yibus) jo sajjuadiad Yige pue ‘yios ‘uis ‘yibus)
wnwixew pue ‘uesw ‘wnuwiuiw ‘yybram ysij [enpIAIpUl ‘S[BAIBIUI 8OUBPIIUOD %GE ‘Xapul ueaw ay] “(0y-€€ ‘0E-L eledls aioys}o)
uoibai puejbug maN UISYINOS O} SUIE JO JNS) BU} JO} S)eyS JoopuJe( J0) SABAINS uwnine DS{3JN WOl SSewolq pue aduepunqy "L} a|qel

0C



18 44 vel €Ll 2es 9y  LZ €¢ 98yl 660°L 8L€0 60L0 0921V  Lv€’0 €501 666l

A cl €l €8 89y Ly 9¢ 0¢ 0860 ,€8'0 2600 ¥9¥0 690 9rL'0 SGSP0 8661
8¢ ol VL 2k L1999 8¢ g€ VA A4 6160 <2€00 G.CO0 820’L 80C0 8L90 /66l
€c cl 6 S8 9% 19 0¢ 6l vev L ¢se’0 ¥S0°0 €020 €090 6400 1620 9661
1’4 Ll 60l 88 9'€9 29 €e €e 8¢8’L o¥e’'0 9500 86L°0 €090 LZLl'0  29€°0  g661
L S €0l <20l G'¢9 09 (14 (14 8¢e’C 8¥L'0 LL0'0 0800 /6€0 /C0'0- G8L'0 661
9 14 0l 6l €.9 99 0¢ 0¢ 8G€°C 00L'0 ¥000 ¢SO0 LLE'0  990°0- €20 €66l
0 0 - - - - 0000 0000 0000 0000 0000 0000  ¢C66l
ysij ou SMO} Xew %Ge ueaw %05 %SG uiw M pul Jaddn JOMO|  ueaw Jaddn oMo ueaw
olazuou yibus| moy/Jaquinu Mo}/lybram

'6661-¢661 10}
pajussald ale JybBnes ysij JO JaquINU puUB ‘SMO} 0JOZUOU JO Jaquinu ‘Yibus| Jo sajuaolad YiGe pue ‘Yiog ‘uis ‘Yibus| wnwixew pue

‘ueaw ‘wnwiuiw ‘WyBrem ysly [BNPIAIPUL ‘S|BAISIU| SOUSPHUOD %G6 Xopul uesw 8yl (G/-€/°1/-69°/9-G9'€9-L99L'VL-CL LL-6'2L-G'E-L
ejesis 810ys}jo) uoibal onuev-pIN O} Jueg sebioag) ayj 10} 8jeys Joopuleq o) SABAINS Jojuim DS 4N WOJ) SSewolq pue souepunqy "zl @|9el

I



144 9 68 €8 oy oy Ll b 8yl Lye’0 €910 §S2°0 9¥9'0 €600 69¢0 666l

S8 44 86 68 8’0y G¢ 14 cl ovy'L Ley’'0  9€20  ¥EE0 ¢G.'0 60Cc0 08¥0 8661
Ly 14 /8 Z8 6Ly Ly 0c Sl 09G°L /80 €SL'0 0.20 /2.0 LLL'0O g2Zh0o 66l
€9 ¥e €6 08 8’0y 9¢ cl cl 9GL°L GeS'0  90L'0 Lego €960 810 1.0 9661
99 e Z6 ¥8 8'sy v Zl 6 L9%°L €660 9¢20  ¥8€0 1280 L0€0 $9G°0 G661
08 6¢ Z6 19 €6e L€ cl cl 166°0 6090 0.0 6e¥0 6¢9°0 <¢¥Cc0 Se¥'0  v66L
6. L€ S0L 16 ocy 9¢ €l €l oL 99’0  L2€0  98¥°0 P€0'L  99¢0 00L0 €66l
98 e coL 68 ey Ly Sl 4 ¥8.°1L 0¥8'0 +¥8€0 ¢2L90 ¥9G°L 1290 ¢60°L 266l
el VA4 66 68 S8y Ly el L 161°L vl 6990 85980 6EL’C  G¥6'0 ¢Sl 1661
/91 61 66 Z8 Svy 6¢ 9l 4] L2yl 90S'L 8890 /60°L 962'C €€8°0 G95°L 066l
Sl 1S oL ¥8 oo v¢ Sl L cieL ov9'L 1080 LeT'l 69L'¢c €610 I8Vl 686l
9Ll 65 86 Z8 g'8e ¢¢ ¥l L 190°L Iyl 9920 90L°L Zl9’L GeL’0 €llL’L 886l
34" ] 60l /8 99v v 9l 14 el 8G0°L  9¥9°'0 ¢2S8°0 €el’e G080 69¥'L /861
9.2 69 86 €8 ovy 8¢ Sl ol Ges'lL 860'c  1.¢L  8LLL €9C¢’c v.6'L 6l9C 986l
602 6S ZoL  G6 '8y vy 4’ L ST 99/°L 090k €Lyl ¥e0y vCZl'c v.0€  G86L
16 (017 0oL 96 0'es 1S 9l cl 68€°C G620 29¥'0 8090 /80C¢ 8180 €S¥'L  ¥86L
961 °1°] €0l 16 €28 <9 Sl Zl 4%44 60C'L 82.0 8960 988'C 86¢€L cvl'c €86l
5134 29 16 S8 ¥'2s €9 Ll ol 6¥0°C Ly’ 8180  vhlL ¥00'c G689V S¥e€C 861
ejer4 09 ool /8 L8y Ly el 6 092°L 0e6'L  6€L’L  Ses’L gee'e  G90C 00LC 186l
0S¢ 09 0oL 26 9ey L€ €l L 96G°L /G2, 0880 6LEL L06'c 80¢L SO0L'CZ 086l
€9l 89 colL  ¥8 G058 1S Ll cl €68°L ¥62°0 OL¥Y'0 2850 6¢v’L 620 6.0'L 6.6L
L6l L. 16 €8 8'9% 6V Sl ol ¥9G6°1L 0c0'L 6,50 0080 G69'L 9080 0SZ'L 8.6l
(4% v. Ll 68 L8y ¢v Sl cl el 60C'L  G/90 ¢¥60 0.0c SGZL'L €29V Ll6L
6EC 6. 90L 06 TAVA N % 4 Sl €l eeL’l 090C L8Cl 1297) 0s.°¢ L¥0'CZ G968C 9.6l
6l 29 ZoL  G6 S0S 9 Sl ol yveC L€L’L 0660 09¢’)L /Sly ¢ZZ¢C 68L'E Gl6L
9.¢ 18 901 /8 8’y ¢y 142 6 () 2" 296'c 8¢6’L  0S¥C 809Y 6£6C ¥..'€ V.6l
¥.S S 80L 16 6Ly v Sl cl 658°L €8’y  0¥9C 295°€ 11€8 198V 2299 €.6l
(9474 L6 oLl  v6 L'08 Ly 9l cl *) 744 G99¢ €1V  6lcc clgc9 LSL'e  ¥86'F  Cl6L
144% 18 9Ll  G6 8Ly v Sl Zl 998°L Sl¥C €LVl v.6'L 168y Gl¥'C €89°¢ L/6L
€9¢ ¥8 oLL G6 g8y Ly 9l cl A%%4 ¢0s¢c 8lv’'L  066°L v.L'S 6¢c’c ¢0C¥ 0.6l
¥6¢ ¥9 60l 86 [ RA 4 €l cl ¥69°C 66L'c  L9L'L  089°L G98'S 98L'c 9¢S¥ 6961
2GC 09 S0l 16 8Ly v 9l Zl /86°1L yEL'C  290°L  009°L GcZy  LEL'C  18L'E 896l
ysi ou SMO} Xew %GE ueaw 9%0G %G uiw WM pul Jaddn JOMO|  ueaw Jaddn JOMO|  ueaw
oJazuou yibua) MO}/Iaguinu MO}/3yBlom

‘6661-8961 10} pajuasalid aie ybned ysij Jo Jaquinu pue ‘SMo} 0J9ZuUou Jo Jaquinu ‘Yibus| Jo sajpuadiad Yige pue ‘yios ‘Yis ‘yibus|
wnuwixew pue ‘uesw ‘wnwiuiw ‘yybram ysij [enpIAIpUl ‘S[BAIDIUI 8DUBPIIUOD %G ‘Xapul ueaw ay] “(0y-£E£‘0E-1 Blelis aI0ys)o)
uoifal pue|bug maN UJBYINOS 0] dUlB JO JNS) 8y} Joj aieys Auloy) Joy sAanins Bulids DS 43N Wods SSeuolq pue aduepunqy "€l a|qel

(44



¢l 8¢ ¥6 /8 €9 Iy 14 €l 697’1 /670 G610  9¢€0 0LL0 ©6¥¢0 6.0 666}

09 (0] €6 18 ¥2s 1S 14 €l gLLe 89v'0 S¥L'0  L0E€0 6660 1620 8¥90 866l
6. €e 66 €8 €¢S 09 0c cl LoL¢ /19G°0 A zA] 70¥°0 €621 Sov'0 6780 1661
2oL L€ 66 g8 ger 6¢ 14 i’ zse’L Z¥8°0 290 2090 69C¢°L 09¢€0 ¥L80 966l
0L L€ 66 ZL 2ty 6 14’ €l 9ze’L G60L  €8L°0 6£90 GeC’L  Lego  €8L0 G661
0L (274 16 8 697 G¥ Ll €l 8€G°L cs9'L LLe0 186°0 G/9°¢C €¥€0 605} 7661
1SL 0§ 0L 16 8Ly Ly €l Zl 0v8’L 19¢’L  Oov¥'0 L1060 9/9C 6£90 899t €66l
144" 1214 66 €8 'Ly 9¢ €l cl cvel 880°L 190 G..0 €LE°L LGS0 2960 c661
€Sl ¥S 80l 98 Sevr Ly Gl €l Ll 162l  16G0 LZ6'0 Sv.Cc 6150 Z2€9L  L66L
404 €9 G6 1] cly ¢y Ll cl 6€9°L gee’L .0 0v0°'L 8L€¢C 060°L 0L 0661
86l €9 L0l G8 29 0ov 14 ZlL 899°L Ly, 180  6CLL 98.C 0860 €88} 686l
80¢ 99 0L ¥8 Sy LE Sl €l P51 L6Y°L ¢0.0 6601 8.6°L 8660 88’1 8861
gyl 6v Z6 8. 2oy 9¢ 14 Zl oA 280k 0090 L¥8°0 /6CL 0650 V¥¥6'0 .86l
€81 19 0L €8 vy G€ Sl L 86G°L 89¢°L 1220 61L0°L 68L°¢C 890°L 6291 9861
09¢ 99 €0l /8 96y 6V 9l ZlL 000°¢C €81  v60°L  8ev'lL 886'¢ G99/l  //8C G861l
Lic 0L 0L V6 8’67y 8¥ €l (0]% clec G9G'L G/6°0 0L¢'L G6.°¢ 8.6°L /188°¢C 7861
LizL 6y 80L €6 885 99 0C Sl 268°C 1/0°L 6850 €£8°0 99¢'¢  €GS'L  60v'C €86l
€8 L€ 96 1] oeyr €€ €l L 9L 2650 ¥61°0 €6€°0 186°0 cLeo 9%79°0 861
€C L €0l 06 L'.G GS Gl 4% 655°C €59'L /660  SOE'L lel'y LGS 6EEE 186l
aLy 8 00L 06 vvSs VS 14 L Svv'e 08¢¢ v8yL 288’1 658°G vyee 109V 0861
98y 14 0L 68 G'6S 69 4 L G18°¢C c0LL 798°0 €8¢C°L vivYy 0S.¢ cL9'€e 6.61
/8 GGl /0L 88 L'LG  6¥ 9l oL 000¢C 8v9C  €v9L  GhL'C 60L'S €¥E L6ZY 8.6l
1474 801 /0L 68 L'0S 6V €l (0]% 080°¢ /8L €cc’| 8yGL 8C6°¢ €16¢ Lecee L/61
evL 1S €0l 16 L6y v¥ Gl 4% 151 2S0°L  €¥S0 8610 L€¥'C  €00L  02LL 9.6l
[4%4 0L 90l V¥6 00S Ly cl (0]% 607'C 8ee’L 91,0 120°L 21 AS €8yl v.iV'C G/61
€6C 6. Ll 68 L'LG 0§ 14 ol Z8lc 66,1 G20l Z6EL oLe’e 99L'Cc 8€0'E V.6l
v.C cL LLL S6 2’19 69 Ll cl 116°¢C 6£6°1L veL’l 9€g°L 206°S YXAAS 79S8'v €.61
90¢  S. S0l v6 L'€ES 1§ 9l 4% 66€°C ZeLe  2oeL  LLLL €9C'S v.6'C 6LL'Y  Cl6L
8¢ 69 LLL 66 L'¥9 €9 8l cl geL’e vLLL G60°1L vev'L G969 6vl'y  LSE€'S 1261
ey 1L 60l 86 ¥09 LS 6l 8 9lee 8G6'C v.iv'L 912%¢ G906 0€9G  L¥EL  0L6L
68C ¢L 90l /6 19§ GS 14’ Zl LlLe L0€C 6GE°L  €€8°L oLL’'Z oCey GLL'S 6961
e 6S 0L 16 6.5 SS 9l 4% LL0°€ o¥8’L  0v0'L  OPP'L LSS Leee  Levy 8961
S9L  ¥S 00l G6 Gcs 6v 14’ ZlL €9.°¢C 085L €8¢€0 860 00y Zev’L ¢l 1961
y9€ 2L kL G6 ¥6S 19 €l 6 29g'e 988'c 968l  L.€7C 08,6 €91'9 1/6L 996l
2s€ SS 0L S6 96y St 14’ ol LG¥'C 80v'c evZL  GIs8'l 189G 892°¢€ v.¥Y G961
8/c 99 OoLL 96 125 6% 143 oL 199C Z6LC  OLLL 1S9'L ¥€6'S  €/Z¢ €0vvY  v96L
16C  S9 /0L 66 709 09 Gl 0l YA 6€0C  S0EL  Tl9L $S69 88.°€ 1/ES €96l
ysij ou SMO} Xew %GE UesW 9%0G %G uiw W pul Jjeddn  Jamo|  uesw Jaddn  Jemo|  uesw
oJezuou yibus| MO}/Jaquinu MO}/)YBlom

"6661-£96| 404 pajussaid ale Jybneos ysiy JO Jaquunu pue ‘SMoj} 0J8Zuou Jo Jaquinu ‘yibus) jo sejusdlad Yige pue ‘Yyios ‘yig ‘yibus)
WNWIXew pue ‘ueall ‘wnwiuiw ybiam ysij [enpIAIpUl ‘S[BAIS)UI 80USPIIUOD %GE ‘Xapul ueaw 8yl “(0p-EE ‘0S-| Bless a1oys)o)
uoifal pue|bug maN UIBYINOS O} BUIE|\ JO JINS) 8y} Jo} a)eys Auloy) Joj sAaAins uwnine DS 43N WoJlj SSeWOIq pue aouepunqy ") a|qel

€C



L €C S9 LG 9'6e ¢ 0¢ 8l c9C’o ve6'L  v.0°0- G260 8l¥'0 8900 €¥C0 666L

LL 8¢ 09 99 9vy 9 6l 6 687°0 €190 9020 oLy'0 LLe0 6800 00C0 8661
44 L 85 efe] 6'8¢ 9¢ 0C Ll L0€°0 800 GE00 Z¢l0o 6500 SLO0O Z€00  l66L
Zl ol 65 €S 8ty 8v 6l 0C 6210 62L'0 8€0'0 ¥80°0 8600 +L0'0 9€0'0 9661
€e 8l 65 1] 6Ly ¢v 0c 6 cero 6¥€°0 6LL°0 €20 ¢slo 0S0°0 L0L°0 G661
0€ Gl 8S 95 Vi Ly 6C 6¢ 8550 6920 2800 910 €510 €¥00 8600 V661
1 14 89 99 AN A4 €c ¥4 €0v’0 80%°0 0200 120 LGL°0 1200 9800 €661
9l 4% 1S 95 S8y 6v oY 44 809°0 Z¢/l’'0 Se00  t0L0 l0L'0 G200 €900 ¢66L
14 [44 29 65 VA 2614 Ll L 9/G°0 1€€°0 9¢1L0 1€2°0 000 €200 /€10 1661
oY 8l 29 1S oYy 9 9l L GLG°0 60S0 0800 V620 ¥620 0L0O0O ZSL'0 066l
88 o€ €9 09 8'8¢ L€ Sl €l €9€°0 8€8°0 cov'0 0290 €ve0 2010 Gecco 6861
514 144 09 1S €9¢ 9¢ €l L 0S€°0 08’0 G/ZL'0 8¢€0 98L'0 Y00 GLL'O 886l
Sl cl 29 65 ¢0Ss 8vy [44 1947 G990 9910 ¥¥0°0 S0L°0 80L°0 6200 6900 /861
€6 (0] <9 69 L'9v 8v 144 0C 9€G°0 1/9'0 9620 990 29€'0 /€L'0 0SC0 986l
69 L€ €9 1S Yoy Ly 0c¢ 8l 69%°0 2090 8620 0s¥'0 98¢0 9€L’0 [ARA} G861
€l 6 09 69 8'6¢ 8t 0c 6l €250 L1ZZ’0 9200 tZL0 0ZL'0 0L0O0 G900 86l
0S j*14 69 PA] 6.y 0S ¥4 L €890 12,0 geeo L€G0 0G0 6120 €9€°0 €861
€C 143 ¥9 1S 96y 2§ oL L 1190 /G€'0 2600 G220 /¥2°0 /S00 ZSL'0 286l
0. 8¢ S9 1S TAVASI 1> €l 8 8610 0S0'L €160 28L0 680 /220 8S€0 186l
8 (474 09 9g 6Ly ¢v 0c¢ 9l 0LS0 YA G290 8760 1G9°0 9L€0 78¥°0 0861
2% 12 19 ¥S Zor 6¢ 6l Gl €€5°0 1690 €910 OL¥O o¥€'0 /600 8LZ0 6.6l
9G €e 19 89 L'9v 09 9¢ e 6090 /1950 8520 194 A0] 8G€0 12420 LGC'0 8.61
Sy 8¢ 09 1S viv oy 8l Gl S0v°'0 SP¥P'0  8GL°0  20€0 8/L°0 9900 ZZL'0 L6l
el 6V 09 1S 8’6 ¢tV 9l cl 797°0 6cyL 0,80 0SL'L G690 €lyo €90 9.6l
1€ 44 19 65 89y 6V °14 6l 9290 €30 +¥ZZ0 €8€0 9€0 €€L’'0 020  Gl6L
L Ly €9 65 YA YA 6 6 S50 968°¢ 60L'L €00¢C 065t ¥6S0 260l V.6l
6L G S9 65 A 4214 144 6 ¥25°0 yivy'Z oYL L06°L GGZ'L  S¥.0 000°L €6l
44" ve ¥9 65 ey Ly 0C 14 1190 0Sv'L 2850 9l0L 988°'0 SG€0 1290 ¢l6L
vilL oy €9 19 28y 1S 0C 6 G190 6LLL 0690 S8l G0Z'L S6E0 0080  L6L
89 °14 19 1S 60V Ly 14’ 6 Z6v°0 820k  9/¢€0 20L0 /850 VEL'0O  9¥E0 061
Z8 8c €9 85 €ey 8y 6l L Zsv'0 Iyl 1280 ¥€8°0 2950 €610 1.€0 696l
34 Ll 9 89 L'y v 144 cl 9¢'0 8€8°0 6ZL°0 781°0 Zre’0 080°0 1120 8961
ysij ou SMO} Xew %GE UesW %0G %G uiw W pul Jaddn  Jemo|  uesw Jjaddn  Jemo|  uesw
oJezuou yibus| MO}/Jaquinu MO}/ JyBIam

'6661-8961 10} pajussaid aie Jybned ysiy Jo Joquinu pue ‘sMo} 0J9ZUOU JO Jaquinu ‘yjbus| Jo sajusdlad YiGe pue ‘Yios ‘uis ‘yibus)
wnwixew pue ‘ueaw ‘wnwiuiw ‘yyblom ysiy [enplAIpUl ‘S|BAIBIUI BOUSPLUOD %G ‘Xopul ueaw 8yl “(0y-S£'0S-| Blelis aloysyo)
uoibal pue|bug MaN UIBYINOS 0} BUIBIN JO NS By} J0} 81eYS Yloows 1oy shanins Buuds DS 4N wol) SSewolq pue asuepunqy ‘Gl ajgel

e



[44 9l 29 09 L8y 0§ [44 [44 8€9°0 LZL'0O 0S00 OLLO 60L'0 ¢€00 0.00 666l

8l L €S 1S A T4 Ll 8l €920 ¥6L°'0 12000 80L0 1600 S000 8200 866l
69 0c 9 09 [4°1 20VA 4 x4 9l L1G0 G990 ceco 6vv0 LyE0 L1110 [AXA) 1661
GS (ST4 65 99 9Ly 9y 8L o 8L¥'0 Y660 6¥C0 LZv0 0920 €600 9/1'0 966l
6L 6¢ 69 9S 9¢Ce 0¢ €l ol YAZA viezL  Sleo ¥9.°0 €920 SLL'0 68L'0 S66L
9€ Ll 69 A} 08¢ 9¢ % L 0.€0 €eY’o S0L'0 69C°0 6910 0€0'0 6600 7661
€ch 6¢ 29 9S 9¢C¢ 9¢ €l €l 120 29¢’L €20 8L80 9¥€'0  L0L'0 1220 €66l
99 9l 09 89 ooy ¢€v 8l cl 000 1160 0cLo 91€0 8¢¢C0 200 9Zl0 661
65 (*14 29 1S 6'€y 9 0C 8l 00S°0 28’0 88L°0 GEEO G9Z'0 000 [9L0 L66L
*14 yxa 29 89 7oy 8¥y €c 9l 7850 [AsI AV c0C0 cee0 89¢°0 0cL0 ¥61°0 0661
ZS X4 29 6S 89¢ €€ 9l €l Z8¢0 8/t'0 t¥6L'0 9E€0 G680 2L00 82L'0 686l
06 yx4 S9 65 €8y 1S 0c 0c €90 0490 €¢C0 iz A S0 €010 7820 8861
8¢ 6l 19 09 8vy 8v Sl i 1850 /¥20 1800 ¥9L°0 S¥L'0 S¥00 G600 /86l
€9 144 99 €9 oSy Ly ¥4 €l €60 1950 9120 ¢6€°0 00€0 8LL°0 6020 9861
¥9 8¢ €9 6S Sy 1S Sl Zl 1190 00S0 08L'0 O¥EO Zee’0 8800 O0LZO 986l
6¢€ €c L. 89 ¢6e L€ [44 vl ¢S 0 2090 LZL0 68€°0 ¢62°0 90L'0 6610 7861
144 4" 69 1S 60y 9 14 4’ €190 9Zy'0 9800 GSC0 9€2’0 9500 9¥L'0 €86l
L L 9 €9 6Ly 6V 6 6 1250 €cLo G200 .00 1200 1000 6€0°0 Z861
8l €l 19 09 L'8y  6¥ 9 €C SLL0 ¥920 6900 /910 66,0 6600 6LL'0 186l
09 1€ 29 89 Yoy ¢S €c Sl 8590 68.°0 520 ¢cs o 6150 /910 €¥e0 0861
09 1€ 29 09 L8y 0§ 6¢ 6 192°0 29e0 9LL’0 6€C0 88¢°0 G/00 ¢80 6161
ocl 6% 99 6S 08y 0S 14 8 6040 Zl6’'0 650 GE90 199°0 0¥Z0 0S¥'0 8.6l
8 0S 19 99 6y 8¥ 1’4 6l 1290 1S2°0 €vyo 0090 8.¥°0 .20 9.€0 L/61
ol 6 09 Zs 6y LY 9¢ Ll 1050 GEL'0 0200  1L00 7000 000 6€00 9.6l
Sl cl 1S 96 L'9v 6F (015 (¥4 2.0 SoL'0 €¥0°0 7010 [ XA N0 6200 900 Gl61
(¥4 €l €9 09 S8y 0§ L L ¥89°0 €20 8800 08L0 Z6L'0 SG00 €2L'0  vl6L
99 ce 09 8G 69y 8y [44 Ll 7190 1990 7ve0 9050 €ero 6610 LLeo €.61
Zs 0¢ 79 29 86y 6V 144 9l 7990 €120 G820 66¥0 8/t'0 G8L°0 ZEEO0  ¢Cl6L
L2 8l 6S 1S 0'LS €S 9¢ Ll 1€9°0 6€0 0ZL'0 0S20 8620 100 /SL0 L6l
08 °14 29 65 €8¢ G €l 6 LEV'0 1/2°'0 6820 0€S0 €0 LZL'0 Z€20 0.6l
0S 1z ¥9 8S 96E LY 9l Zl 1810 G260 2820 ¥090 6’0 LEL'0 0620 696l
9S 74 29 89 66y 8v 0c Ll 6.G°0 GG66'0 GL€0 S990 6660 LLZ0 G8E€'0 896l
L2 9l 69 29 S9r 8tv 144 [44 8160 690 8LL'0 €620 8920 9¢00 ZSL'0 /96l
09 8¢ 69 8% 98¢ /L€ Ll €l 2.€0 oLg’L 6150 1980 Ly'0  SLL'0  €2€0 996l
¥6 x4 ¥9 9S 1'8¢ G€ 9l L 68€°0 100 ovr'o 12Tl 1180 OvL'0 G.V0 G961
Ge 6l ¥9 65 LW 2y 0c 6 9060 ZlS'0 6020 09¢0 L0S'0 2SL'0 92€0 P96l
€5 92 29 85 6€y 8¥ 02 6 1160 $08'0 2820 €¥S0 6890 90€0 86V'0 €96l
ysiy ou SMO} Xew %GE UesWw 9%0G %G uiw M pul Jjaddn  Jemo|  uesw Jjaddn  Jemo|  uesw
oJezuou yibus| MO}/Jaquinu MO}/ JyBIam

'666-€96 J0} pajussald aie Jybneo ysij JO JaqUINU PUB ‘SMO} 0JSZUOU JO Jaquinu ‘yjbus) o sajnuasiad YiGe PUB ‘Ulog ‘uis ‘yibus)
WwNWiXew pue ‘uesw ‘wnwiuiw ‘yybiam ysiy [enpiAIpul ‘S[eAISIUI 80UBPLUOD %GE ‘Xapul uesw 8yl “(0t-£€'0E-1 elelis 8Ioysio)
uoibal pue|bug MaN UIBYINOS O} BUIB JO NS U} 10} 81BYS YI0OWS 10} SA8AINS uwnine DS4JN WOl SSBWOIq pue aouepunqy "9l a|qeL

94



2% 6l cL 19 €.9 69 8¢ 9¢ €60} GG¢'L  0L¥'0 2980 8€¢’L  L¥9'0 €¥6'0 666L

18 6¢ 17 0L 209 29 8¢ 9C gse’lL $96'0 690 1990 eel’l ¥/90 €060 866l
08 44 8. L €19 €9 6¢ €e 9ce’L eov'L  Z¥S0  ¢l6°0 G69'L G880 06Z'L 166l
S6 0¢ S/ 0L 865 <9 1z el L62’L L¥9'L 662’0  8¥6°0 ¥ecec v6L°0  ¥2Z’L 9661
ze 8l 17 89 ¥'29 19 14 14 evv'lL 9990 1920 ¥9¥°0 /160 190 6990 G661l
144 8 v, €L 099 ¢S9 1S LS 669°L €ee’0  €¥0°0 88L0 G8G'0 ¢SO0 6LE0  ¥66L
oelL 4" 17 0L 986 €9 €¢ (¥4 soe’L 960°L 9120 9990 €€l 6.¥0 9980 €661
VA4 €C 08 89 0'¢9 €9 14 14 625’ 0920 8L2c0 6870 ¢lL’L vee'0  8¥.0 66l
6G €C LL 89 8'8G 29 1z 1z clT’L L0 ¥S€0  €¥S°0 8L6'0 €9¥'0 0690 1L66L
Zs Sl ZL 19 295 69 0¢ 0¢ 4" /6G°0 €¥20 02¥0 6LL°0 €820 L0G0 066l
(0)74 14 cl 89 €25 89 14 14 €20’ $66°0 G20 SL¥O 0660 8SC¢0 ¥cr'0 686l
6l L LL 19 L'.G 89 144 144 yeEL'L ¢0S'0 1600 00€0 8060 LZL'0O 0vE0 886l
0c 9l ¢l 69 619 €9 LS 6% 6LG°L ¥0¢'0 60L°0 ¢0C0 €9¥'0 0SL'0 90€0 /86l
Sl L 69 89 8y v 1z 1z 999°0 /Zy'0  8€0°0 2E€TO ¥/20 GE00 SSL'0 986l
VAN ol clL 69 €65 89 514 514 6cl’L 9/0'L  €02°0- 9e¥0 LGL'L 99L'0- ¢€6¥'0 G861
14 L V. 0L 1'09 29 514 514 Lee’l /G50 8L0°0 8820 8G90 €0L'0 080 V86l
Ll L 99 <9 €1l 89 el el 180°L 282’0 €000 lcl'o 020 G000 8€L'0 €86l
(0)7 14 LL 99 9’ ¢S ce 0¢ 2680 0L9'0 9¢L'0 89¢0 6’0 S99L'0 820 <86l
144 ol ZL 19 6'6S 09 9C 14 697°L 0L'L 90L'0 9090 €26l LyL'0- 1680 186l
1474 7l 69 ¥9 L'sy Ly 14 14 0040 61,0 9¢L'0 9S¥0 8¢G'0 00L'0 6LE0 086l
6 9 8. Yy €05 v 14 14 G.8°0 /v20 000 SCL'0 600 0LO0 60L0 6.61
(¥4 8 69 89 ces LS (114 (114 €680 0€S'0  1S0°0- ZL€20 9160 ¥600- LLZ0 8.6l
(374 Ll ¥9 €9 G'cs 99 €C €C L10°L 72’0  09¢'0 00S0 ¢cL’0 1620 6050 161
4" 3 /9 99 S8y € 9C 9C 0,20 820 0¥00 6210 6.1'0 0200 00L0 9.6l
ysij ou SMO} Xew %GE ueaw 9%0G %G uiw WM pul Jaddn JOMO|  ueaw Jaddn JOMO|  ueaw
oJazuou yibua) MO}/Iaguinu MO}/1yBrom

'6661-9/61 10} pajuasaid ate ybned ysi4 Jo Jaquinu pue ‘SMo} 0J9ZUOU JO Jaquinu ‘Yyibus| jo sajjuadiad Yige pue
‘Yl0S ‘Yi§ ‘yibus| wWnwixew pue ‘ueaw ‘wnwiuiw ‘bram ysiy [enpIAIpUl ‘S|BAIBIUI SOUBPIIUOD %GE ‘Xapul ueaw ay]l “(y-G| eyess
aloysul ‘9/-19 ejelis aloysyo) uoibal duey-pIN 8y} Jo) deys asoulea|d Jo) shanns Bulids DS 43N WOl SSewolq pue asuepunqy /L 9|qel

9¢



¥8 34 L 69 8'/G 19 4% Sl veL'l cee’l  G2s0  8¢60 0451 9€9°0 €S0°L 6661

86 ce €L 89 G§'.G /S (374 ye €co’L 890Cc v2¢l'0 960°L 8cL'c GLLO lcl’L 8661
09 1z L 69 209 19 (7 (%7 692C°L 8890 1820 ¥8¥°0 2e6'0 9620 VL9066l
A% 14 cL 89 8'8G 69 Sy 6¢ SoL’L 960 €9L°0 69¢0 999'0 ¥6L°0 0ey'0 966l
€9 14 cL 99 gsy 1S 14’ 14’ 11120 8L9'0 €¢20 9¢¥ 0 €.¥'0 68L°0 Lee’0  S661
6Cl 1 €L 99 L'LS /G ot ge SLL'L 06L'L  ¥6¥'0 2¥80 86€L 6.0 8¢60 V66l
0L 1z €L 99 896 /S (0174 ge ¥70'L 660 88L°0 ¥.¥O ¥¥8'0 G¥L'0 G6¥'0 €66l
614 44 69 19 L'9G 69 44 9l ¥OoL'L ovP'0  G8L'0 ZlE0 G050 G8L'0 s¥e0 66l
6Ll Se L. 69 L'.S 8§ 6¢ ge ocL’L ¥6C'L 60 9180 996l 6420 2260 166l
0S L cL 69 6.6 09 374 9l Lig'l 6670 ¥LL'O 90€0 99’0 LSL'0 20F'0 066l
6¢ 0c 0L €9 128 TS L€ L€ €¥8°0 ¥86°0 $¥900 ¥Z€0 L0  S.00 €.20 686l
09 6l L. 99 098 /S VA €e 6L0°L S6¥'0 €910 62£0 €L6'0 /S0 sec0 886l
A% €C 0L 69 G'6G 99 574 Sl 0L°L Zly'0 /910 6820 S9%'0 9/L'0 020 /86l
29 Le L. ¥9 9CS 69 €C €c 1260 260°L 1600 16S0 /20'L  8€00- S¥S'0 986l
A% €C L. 99 6'¥S 99 574 4 ¥.6°0 vy'0  2Z8L°0 SlE0 6Ey'0  €.L'0 90€0  G86L
ce 0c €8 19 0¥S €S VA 129 S¥6°0 GlE'0 €900 68L0 €620 ¥90'0 810 ¥86L
6l Sl 0L ¥9 2es LS 9l 9l oLL'L olco €¥00 ZZL0 ¥62'0 1200 WwL'0 €86l
A 9C cL 19 €85 69 (%7 4 €L’ L/20 9600 €8L°0 9¢¢’0 6600 €lgo Z86lL
8¢ 6l 89 <9 §'lg GS Y4 lC ¥56°0 L/2’0 /800 6410 09¢°0 180°0 LLL'0 186l
08 A cL 69 1’86 6G L€ €e 8Tl 61,0 220 6¥S0 1960 80¥'0 G890 086l
14 yx4 LL 19 ¥'sG 99 ¥e 44 Lie'l S¥S'0  9¥L'0  9¥E0 Llc2’0 9LL'0 6LY0 6.6l
€C 14" 99 9 8'0r ¥ ol ol 1690 €9¢'0 9800 ¥2To0 ovZc0 €00 9510 8.6l
901 ze 89 g9 ¥'sG /LS L€ Sl Se0'L €0c’L 1820 2.0 8¥C'L 8820 89,0 L./6L
12°] 9C 69 ¥9 L'¢s ¢S ye 8l 6980 667’0 9¢2°0 8¥€0 Sl¥'0 68L°0 ¢20c0  9/6L
61 1€ 99 £9 €05 €S ¥4 14 196°0 09€'0 €€L'0  9¥C0 88€'0 9800 /€20 G/6L
ysi ou SMO} Xew 9%GE ueaw %0G %S uiw M pul Jaddn Jomo|  ueaw Jaddn JoMo|  ueaw
oJezuoU yibus| MO}/Jaquinu MO}/Jybrom

‘'6661-G/61 10} pajuasaid aie ybned ysi4 Jo Jaquinu pue ‘Smo} 0J9ZuUou Jo Jaquinu ‘Yibus| Jo sajyuadiad Yyige pue
‘Y10S ‘YIS ‘Yibus| wnwixew pue ‘ueaw ‘wnwiuiw ‘yybram ysiy [eNPIAIPUI ‘S|BAIBIUI SOUBPIIUOD 9%GE ‘Xapul ueaw ay] “(y-G| eyens
aJoysul ‘9/-19 ejel)s a1oysyjo) uoibal dIjUBIY-PIN S} JO} S)BXS 9SOUJIBd|D Jo} SASAINS uwNine DS4JN WOy SSEWOIq pue aduepunqy ‘gl a|qel

LT



€ve 0e 9. 0L 965 19 VA €¢ 99¢’L 6Sv'vy  98G'L  ¢c0¢E Ll€'S  Gee€c  9¢8’c 666l

L60L 4 88 L €83 09 9¢ 44 9eC’L 0969 G6L'C 8/87F ¢6S’ L  0Lv'y  1LE0'9 8661
289 4 9/ 0. 298 69 Se 44 680°L 086°L 8SL'C 690°S 068°'L vSL'e ¢CS'Ss  L66L
980¢€ 4 Yy 69 009 19 oy 44 v.2'1 2929l LbE9  6SS'LL €8l'le 992’8 SZl¥lL 966l
yAYA €C 9. 69 09 19 14 e 89¢’L ¥6L'LL  LoEL LvZ9 leeel Lles’e el G666l
6£9 9l L 69 GG 09 €¢ 1z LSL°L €egel ¢Sk’ 269l cl9¢l Lle0v ¥S8'8 661
9lL €C 18 19 [3 2 BA] €e 44 100°L €608 ¢S8'c  €16°S 80C¢'8 8l8'¢c €L09 €66l
LGS [44 €6 /9 L'vS 69 9C €C c/0'L 6LGL Vv.6C LvT'S 166, l¥TE 229G 66l
yslj ou SMO} XeW 9%GE  Ueaw %0G %G uiw W pul Jaddn  Juemo|  uesw Jaddn  Jemo|  uesw
oJazuou yibus| MO}/Jaquinu Mo}/1ybiom

'6661-2661 40}
pajussaid ale Jybneo ysiy JO Jaquinu pue ‘Smo} 0JeZuUoU JO Jaquinu ‘yibua) jo sejuaoied YiGe pue ‘Yyiog ‘yig ‘yibus| wnwixew pue

‘uesw ‘wnuwiuiw ‘JyB1em ysiy [ENPIAIPUL ‘S|EAISIUI SOUBPIUOD %G ‘X8pul uesw 8yl (G/-€/'L/-69°29-G9'€9-19'OL ' VL-€L LL-6'L-G'E-L
ejel]S 810ysyi0) uoibal onuBY-pIN O ueg sabi0a5) 8y} J0) 81eYS 8S0UIBa|d 10} SASAINS JaJUIM DS{TN WO SSBWOI] pue 8ouepunqy ‘6l 8|9el

8¢C



9l 6 1274 [44 1'9¢ 1€ 6¢ Sl Ligo 66€0 <¢L00 9020 €800 €000 €¥00 666l
Sl Ll A4 (574 08¢ 8¢ €e Ze 1820 €¢ec0  Lv0'0  ¢eLo 8900 000 8¢00 866l
14 14 44 574 9'GE V€ 0€ (01 0020 98L'0 1600 8€EL0 €00 ¢¢0'0 8200 /66l
6l S 194 [44 €6C G€ 6 6 6710 €0¢'0 €L00- G600 6€0°0 LL0'0- ¥L00 966l
S € 1€ 9€ 6Cc¢ GE 6L 6l €10 0LL'0 €000 9500 0c0'0 0000 O0LOO G66L
14 14 Ly oy 1'8¢ 8¢ 9€ 9€ €v20 GEO'0 9000 1200 600°0 100’0  S000 V66l
S 4 (04 6€ 9'8¢ L€ 8¢ 8¢ G620 €¥0°'0 0€0'0  LE0°0 LL0O'0 /000 6000 €66l
S S Ly (014 09¢ L€ ve 4 €2¢0 €LL’'0  ¢lo0'0 €900 6200 100°0- ¥L00  ¢Z66l
6l L A4 ov [AVASVAS €e 6l €620 822’0 1S00 €vL0 8600 ¥L0'0 9€0°0 1661
€ € 9€ Ge 09¢ G€ 9€ 9€ 0020 Llcl’'0  ¢¢00- 6+¥0°0 ¥¢0'0  v00°0- O0L0O0 066l
Sl 4 Ly oy 9ve  v€ 8¢ 8¢ 0020 /€L'0  9€0°0- LS00 G¢o'0  v00'0- O0LO0 686l
9 14 9€ Ge 8'¢¢ G€ 9¢ 9 08L°0 €¢¢’0 ¢000- Lo L¥0°0 100°0- 0200 886l
4 4 YA 9€ 1'9¢  9¢ Ge g€ 0020 90’0 ¢L0'0- ZLO0 6000 C00'0- €000 /86l
4 4 9€ Ge €6E G¢ [4> ce 28L’0 L€0'0 800°0- <¢l00 9000 c¢00'0- <¢000 986l
6 € 44 6¢ o'lc 8l yAS Ll 080°0 6,00 0¥00 6500 LL00 L00'0- S000 G861l
0 0 - - - - - - - 0000 0000 0000 0000 0000 0000  ¥86l
S 4 9€ Ge ave  vE 6¢ 62 L¥L°0 600 900°0- <¢L0O0 #00°0 L00'0- <2000 €86l
0¢c Ll 144 194 VA 14 44 €20 v/1'0 €00  80L°0 o¥0'0 0L0'0 G200 ¢Z86l
A% 9 44 34 €9¢ L€ 8¢ 6l LEC0 60L'0 9000 ZS00 G200 1000 €100 1861
yA4 Sl 44 (574 €6e ¢ Y4 9 ¥61°0 0850 /910 €.€0 GLL'0 0€0'0 <200 086l
oL 14 Ly oy 9'LE V€ €l €l LZL0 8700 L€0'0  0¥0°0 6000 G000 Z000 6.6l
oL L Ly oy €6e G¢ 14 4% [ASA] ¥.0'0 8000 L¥0°0 6100 1000 0l00 8.6l
0. Ll 44 A 9'¢e ¢€ 9¢ 0c G810 8660 Z0L'0 ¢SS0 98L'0 6100 <¢0L'0 /6l
9 14 14 144 6'9¢ 9¢ Le L€ 8020 €/0'0 €00°0- G€00 Gl00 0000 000 9./6l
4 3 6€ 6€ G'8¢ 8¢ 8¢ 8¢ 0020 000  G00°0- G000 €000 100°0- 1000  GZ6l
L L Ly (574 oLy Ly 54 Ly 0020 ¥.0'0 $20°0- G200 Gl0'0 G00'0- S000  v.i6L
S 14 44 374 98¢ 8¢ 8¢ 8¢ (0 7A0) ¢s0'0  900°0- €200 cloo 100°0- 9000  €/6l
L L 1% Ge 0'GE G€ 1% 1% 00L'0 0L0'0  €00°0- €000 L00'0 0000 0000 c¢i6L
l L 1S 1S 028 /S 1S 19 0050 8¢0'0 6000- 0LOO #7100  G00'0- S00°0 1161
0 0 - - - - - - - 0000 0000 0000 0000 0000 0000 0.6l
3 3 A A 02 L€ A 1€ 00¢0 0L0'0  €00°0- €000 ¢000 100°0- 1000 696l
€ € 9¢ GE y'ye €€ ¢ £€ 9G€°0 600 0000 ¥L0°0 ¢l0’0  ¢00°0- S00'0 896l
ysij ou SMO} Xew 9%Ge ueaw 9%0G %G M pul Jaddn J19MO| ueawl Jaddn 18MO| ueaw
olazuou yibus| moy/Jaquinu Moy lybram

ueaw ay] ‘(9/-19 ejedis aloys}o) uoibal djue|y-pIN 8y} Jo) dieys 8)38s0l Jo) sAaains Bulds DS43N WoJ) SSewolq pue aduepunqy °0g @|9el

‘666 1-896 J0} pajussald aie Jybneo ysij JO J8gUINU PUB ‘SMO} 0J8ZUOU JO Jaquinu ‘yibus)
Jo sa|usalad Yige pue ‘Yios ‘Yig ‘yibus| wnwixew pue ‘Ueall ‘winwiuiw yblam ysij [enpIAIpUI ‘S|BAIS)UI 80USPIIUOD % GE ‘Xapul

6C



14 8 44 Ly 9¢ce € 8L 43 1210 860 ¢Z8L'0 08€0 9600 8€0'0 /900 666l
[44 L (27 (074 L'ge L€ €e €e (5 7A] 8G¥'0  Z¥0'0- 8020 80L'0 800°0- 0S00 866l
9 14 1974 [474 ove €€ L€ L€ 9/1°0 291’0 vL00- ¥.0°0 9¢0'0 0000 €L00 /66l
(14 L 44 8¢ 9'Le ¢¢ 6L L 8GL0 ¥/9'0 /2l'0- €120 00L'0 vLO'O- €¥0°0 966l
€l L 6€ 8¢ L' G¢€ e 6l 1220 8G€'0 6000~ ¥.L0 ¥80°0 G00'0- 6€00 G661l
(14 9 194 [474 8'9¢ /€ /Z 1Z fAZAN) /650 9000 L0€0 9%¥L'0 0000 €400 v66l
8 14 Ly (014 L'ge L€ 14 14 YA 041’0 €€00 ¢0L0 /€00 G000 120’0 €661
Ll 6 44 Ly €6e G 14 jor4 €020 80€0 €€00 010 7900 9000 S€00 <66l
€ € 1> 6> 7'le Ve Sl Sl 1€2°0 1600  600°0- 1200 100  ¥00°0- S00°0 1661
oL S 44 Ly PAVASSVAS [4% A% 8¢¢0 8610 L1000 66070 6¥0'0 ¥00'0- €200 066l
14 € A 9€ G'ee €€ €€ €€ 8.€°0 G0L'0  ¢L00- 900 L¥0'0  G000- 8L00 6861
8 S 44 Ly 0'GE ¢¢ o€ o€ 8220 88L°0 C00'0- €600 €¥0'0 0000 120’0 8861l
oL L 44 (374 1'ce 8¢ Sl L €620 €8L'0 0¥00 <¢LL0 0600 9000 8200 /86l
€ € o 6€ 2'8¢ L€ A YA 00€0 €L0'0 G000 6000 #00°0 1000 €000 986l
9 S 9€ Ge 08¢ G¢ 143 143 1 40) G600 6100 9€0°0 /0000 v00'0 G000 G86l
9l L o 6€ 9'Ge  9¢ 9C €l 6220 €220 €200 82Lo €600 G000 6200 V86l
€ L YA 9€ L'0¢c ¢l 43 43 00L0 0€0'0  0LO'0- o0L00 €000 L00°0- L1000 €86l
3 3 6€ 6€ 0'6E 6€ 6€ 6€ 00€0 6600 6L0°0- 0200 810°0 900°0- 9000 86l
14 ol 194 Ly [SASYAS 8¢ X4 8920 6650 ¢S00 9620 8¥L'0 LL0'0 6400 1861
ve ol 44 (574 9'9¢ 8¢ 14 143 1820 G600 0cl'0 ¢clEo 8€L'0 ¢¥0'0 0600 086l
9 € ov 6€ L'9e  G¢€ [44 (44 [AZAN) LoL'0  9l0'0- €¥0'0 G¢o'0  v00'0- O0LO0 6.6l
3 3 6€ 6€ 0'6E 6€ 6€ 6€ 0050 €v0'0  vL0'0- GLOO ¢c0’'0  L000- LOOO 861
8 S (37 04 2'Ge €€ Le L€ LEC0 G8L'0 LL0'0- /800 €¥0°'0 200'0- 0200  Z1./6l
(4 L oy A L'€e €€ 8¢ 8¢ €910 1820 9l00 6¥L0 G¥0'0 €000 ¥20°0 9.6l
8 14 6€ 8¢ 9'€e V€ 14 jor4 2cLo 0400 1000~ ¥€0°0 6000 L00'0- ¥000 G/6L
Ll 14 Ly oy 8¢t V€ €¢ €¢ 9610 VL0 ¥L00- 6400 9¢0'0 c¢00'0- <¢lo0 vi6lL
S € Ly oy 0'6¢ 8¢ 9l 9l 220 ¢cLl’0 9100~ €S0°0 ¢e0’'0  8000- <cLo0O €l6l
8 L Ly oy gve Ve 43 43 G8¢0 ¥60°0 120’0 8500 ce0’0 1000 9100 ci6l
4 L (37 04 Sor Oov ov o 0S20 9L0'0  G00°0- 9000 00°0 1L00°0- 10070 L6l
€ 4 oy 6€ G'6E 6€ 6€ 6€ 920 0600 G2¢0'0- €€00 ¥¢0'0  900°0- 6000 0.6l
3 L 8¢ 8¢ 08¢ 8¢ 8¢ 8¢ 0020 8200 600°0- 0LOO 9000 ¢00'0- ¢000 696l
4 4 8¢ A 68¢ 8¢ 8¢ 8¢ GEL0 G900 6100~ €200 800°0 100°'0- €000 896l
/Ll A [44 6€ Eve € 3L 0L 9910 ¥¢¢0 0L00  ZLL'O /€00 ¢00'0 6L00 /296l
ysij ou SMO} Xew 9%GE ueaw 9%0G %G M pul Jaddn 19MO| ueawl Jaddn 1aMo| ueaw
olazuou yibus) moy/Jaquinu Moy lybram

ueaw ay] (9/-19 EleIS 810ysyo) uoibal onuey-piN SY} Joj S1eYS 8)18S0J U0} SASAINS UWNINe DS 4N WOoJ) SSewolq pue aosuepungy “Lg a|gel

‘666 1-,96] Jo} pajussald aie Jybneo ysij JO J8qUINU PUB ‘SMO} 0JSZUOU JO Jaquinu ‘yjbus)
10 sg|)pusdtad YiGe pue ‘Uios ‘Uis ‘Yibus| WNwiXew pue ‘uesw ‘wnwiuiw ‘yBlem ysij [enpiAIpul ‘SjeAIsjul 82USPIUOD %GE ‘Xapul

0¢



8¢¢ 14 144 34 99¢ /€ px4 ve 9€2’0 0cc’c 2800 LSL°L 000 €¥00 L/Cc’0 666L

0S¢ (¥4 414 (0)4 g'9¢ 9¢ 0¢ Sl L¥20 L06°0 lev’'0  $99°0 6Lc0 coL'0 0910 866l
8¢c (¥4 144 (0)7 69 9¢ 0¢ el 6€C°0 €6e'Cc  ¥6L°0- 6.40°L 1950 LG0'0- 8620 /166l
668 €C o (0)7 €9¢ 9¢ 8¢ 6l 0€2°0 9/€¢C e€¥¥’0  0OLYL 9250 LlZl’0  ¥2e0 9661
161 €C A% (374 6. L€ ce 6l 2sco G/Z'LV €20 ¥..0 €2€'0 9900 S6L'0 S66L
291 Sl 144 (0)7 8'9¢ /¢ 8¢ 9l 1920 ¥16°'0 8090 19270 6¥Cc0 8¥L'0 66L0 V661
el 6 (374 6¢ 1’9 9¢ 6¢ 9C e raAl) oel’L  26L°0 €990 G20 8¥00 6¥L°0 €66l
0€C Sl 14 54 y'9¢  9¢ /Z 9l SE€C0 2€9’L 6190 SClL'L 06€°0 8€EL'0  +¥920 66l
ysij ou SMO} XeW 9%GE  Ueaw %0G %G uiw W pul Jjaddn  Jemo|  uesw Jaddn  Jemo|  uesw
oJazuou yibus| MO}/Jaquinu Moy/iybiam

'6661-2661 40}
pajuasaid ale Jybneo ysiy JO Jaquinu pue ‘SMo} 0JeZUoU JO Jaquinu ‘yibus) jo sejjuaoiad YiSe pue ‘Yyiog ‘yig ‘yibus| wnwixew pue

‘uesw ‘wnwiuiw ‘JyBlem ysty [ENPIAIPUL ‘S|EAISIUI SDUBPHUOD %G ‘X8pul uesw 8yl (G/-€/'L/-69°29-G9'€9-19'0L VL-€L LL-6'L-G'C-L
elel)s 210ys}jo) uoibal onueI-pI 0} Yueg sabioss) ay} Jo) a)eys 8)18s0J 10} SASAINS J8jUIM DS 4N WOI4 SSewolq pue aouepunqy “Zg olqel

1€



32

Table 23. Input data and results of Thompson and Bell (1936) yield and spawning
biomass per
recruit calculations for winter skate, for M = 0.1

Winter Skate - SAW30

Proportion of F before spawning: .5000
Proportion of M before spawning: .5000
Natural Mortality is Constant at: .100
Initial age is: 1; Last age is: 30

Last age is a TRUE AGE

Age Fish Mort Nat Mort Proportion Average Weights
Pattern Pattern Mature Catch Stock
1 0000 1.0000 0000 059 059
2 2000 1.0000 0000 255 255
3 1.0000 1.0000 0000 623 623
4 1.0000 1.0000 1000 1.153 1.153
5 1.0000 1.0000 .2000 1.816 1.816
6 1.0000 1.0000 .4000 2.573 2.573
7 1.0000 1.0000 7000 3.386 3.386
8 1.0000 1.0000 9000 4.222 4.222
9 1.0000 1.0000 1.0000 5.054 5.054
10 1.0000 1.0000 1.0000 5.861 5.861
11 1.0000 1.0000 1.0000 6.629 6.629
12 1.0000 1.0000 1.0000 7.348 7.348
13 1.0000 1.0000 1.0000 8.014 8.014
14 1.0000 1.0000 1.0000 8.623 8.623
15 1.0000 1.0000 1.0000 9.176 9.176
16 1.0000 1.0000 1.0000 9.675 9.675
17 1.0000 1.0000 1.0000 10.121 10.121
18 1.0000 1.0000 1.0000 10.519 10.519
19 1.0000 1.0000 1.0000 10.873 10.873
20 1.0000 1.0000 1.0000 11.185 11.185
21 1.0000 1.0000 1.0000 11.461 11.461
22 1.0000 1.0000 1.0000 11.703 11.703
23 1.0000 1.0000 1.0000 11.916 11.916
24 1.0000 1.0000 1.0000 12.102 12.102
25 1.0000 1.0000 1.0000 12.266 12.266
26 1.0000 1.0000 1.0000 12.408 12.408
27 1.0000 1.0000 1.0000 12.532 12.532
28 1.0000 1.0000 1.0000 12.641 12.641
29 1.0000 1.0000 1.0000 12.735 12.735
30 1.0000 1.0000 1.0000 12.817 12.817
Slope of the Yield/Recruit Curve at F=0.00: --> 43.0186
F level at slope=1/10 of the above slope (F0.1l): ----- > .078
Yield/Recruit corresponding to FO.1l: ----- > 1.3909
F level to produce Maximum Yield/Recruit (Fmax): ----- > .119
Yield/Recruit corresponding to Fmax: ----- > 1.4649
F level at 50 % of Max Spawning Potential (F50): ----- > .060

SSB/Recruit corresponding to F50: -------- > 18.1308
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Table 23 continued.

Listing of Yield per Recruit Results for:
Winter Skate - SAW30

FMORT TOTCTHN TOTCTHW TOTSTKN TOTSTKW SPNSTKN SPNSTKW % MSP

.000 00000 00000 9.9852 45.4547 5.2131 39.1993 100.00

FO.1 .078 .36367 1.39090 6.8187 19.7492 2.3907 14.7897 37.73
F50% .060 .31053 1.28401 7.3111 23.3627 2.8085 18.1308 46.25
100 41683 1.45212 6.3157 16.2633 1.9768 11.6179 29.64

Fmax .119 .45324 1.46489 5.9656 13.9785 1.6982 9.5757 24.43
200 .55807 1.35654 4.9392 8.0907 .9445 4.5366 11.57

300 62845 1.16228 4.2436 4.9385 5149 2.1028 5.36

400 67087 1.00462 3.8257 3.4275 3053 1.0882 2.78

500 69936 88619 3.5468 2.5910 1921 6083 1.55

600 71988 79705 3.3473 2.0792 1266 3606 92

700 73542 72872 3.1974 1.7424 0866 2241 57

800 74764 67524 3.0805 1.5081 0611 1448 37

900 75753 63254 2.9867 1.3378 0442 0968 25

1.000 76573 59783 2.9096 1.2096 0327 0666 17
1.100 77265 56915 2.8451 1.1103 0246 0471 12
1.200 77859 54510 2.7901 1.0315 0188 0340 09
1.300 78376 52467 2.7427 9676 .0146 0250 06
1.400 78831 50711 2.7013 9149 .0114 0187 05
1.500 79235 49185 2.6648 8707 0090 0142 04
1.600 79598 47848 2.6322 8333 0072 0110 03
1.700 79926 46664 2.6030 8011 .0058 0085 02
1.800 80225 45609 2.5765 7731 .0047 0067 02
1.900 80498 44661 2.5524 7486 0038 0053 01
2.000 80750 43803 2.5302 7268 0031 0042 01
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Table 24. Input data and results of Thompson and Bell (1936) yield and spawning
biomass per recruit calculations for little skate.

Little Skate - SAW30

Proportion of F before spawning: .5000
Proportion of M before spawning: .5000
Natural Mortality is Constant at: .400
Initial age is: 1; Last age is: 8

Last age is a TRUE Age;
Original age-specific PRs, Mats, and Mean Wts from file:
==> LITTSKAT.DAT

Age Fish Mort Nat Mort Proportion Average Weights
Pattern Pattern Mature Catch Stock

1 0000 1.0000 0000 119 119
2 1000 1.0000 0000 254 254
3 7000 1.0000 .5000 .378 378
4 9000 1.0000 1.0000 .507 507
5 1.0000 1.0000 1.0000 614 614
6 1.0000 1.0000 1.0000 .697 697
7 1.0000 1.0000 1.0000 .761 761
8 1.0000 1.0000 1.0000 .807 807

Summary of Yield per Recruit Analysis for:
Little Skate - SAW30

Slope of the Yield/Recruit Curve at F=0.00: --> .5027

F level at slope=1/10 of the above slope (F0.1l): ----- > .651
Yield/Recruit corresponding to FO.l: ----- > L1179

F level to produce Maximum Yield/Recruit (Fmax): ----- > 6.995
Yield/Recruit corresponding to Fmax: ----- > .1505

F level at 50 % of Max Spawning Potential (F50): ----- > .342

SSB/Recruit corresponding to F50: -------- > .2350
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Table 24. Continued

Listing of Yield per Recruit Results for:
Little Skate - SAW30

FMORT TOTCTHN TOTCTHW TOTSTKN TOTSTKW SPNSTKN SPNSTKW % MSP
000 00000 00000 2.9096 9481 8307 4701 100.00
100 07958 04089 2.7675 8532 6850 3755 79.87
200 13720 06796 2.6570 7810 5747 3057 65.03
.300 .18032 .08634 2.5695 7252 4896 2533 53.88

F50% .342 .19539 .09231 2.5378 7053 4594 2350 49.99
400 21360 09917 2.4989 6812 4226 2131 45.34
500 24006 10837 2.4411 6460 3691 1818 38.67
.600 .26164 .11516 2.3929 6173 3255 1570 33.39
FO.1 .651 .27120 .11795 2.3714 6047 3063 1463 31.11
700 27964 12030 2.3523 5936 2895 1370 29.13
800 29495 12429 2.3175 5738 2594 1206 25.65
900 30817 12747 2.2873 5569 2339 1070 22.717

1.000 31976 13004 2.2610 5425 2122 0957 20.35

1.100 33003 13216 2.2377 5299 1933 0861 18.30

1.200 33922 13394 2.2170 5190 1770 0778 16.55

1.300 34752 13546 2.1984 5092 1626 0707 15.04

1.400 35506 13676 2.1816 5006 1499 0645 13.73

1.500 36196 13790 2.1663 4928 1386 0591 12.58

1.600 36831 13889 2.1523 4859 1286 0543 11.56

1.700 37419 13978 2.1395 4795 1195 0501 10.66

1.800 37965 14056 2.1276 4737 1114 0464 9.86

1.900 38474 14127 2.1166 4684 1040 0430 9.14

2.000 38950 14191 2.1064 4635 0973 0400 8.50
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Table 25. Hoenig (1987) estimates of fishing mortality for winter skate estimated from NEFSC spring (GOM-MA, offshore) trawl
survey length frequency distributions. Winter skate von Bertalanffy growth parameters from Simon and Frank (1996).
Assumes recruitment to NEFSC survey sampling gear at 50 cm. Year of estimate is the last year of a five year moving
window, to smooth the variation in estimates resulting from variation in recruitment over time.

Winter skate: Linf = 114.01 cm, K = 0.14405, Spring survey L==50 cm, M = 0.1

Year Lbar Hoenig F Year Lbar Hoenig
F
1972 63.9 0.29 1986 75.9 0.08
1973 64.2 0.28 1987 75.6 0.08
1974 64.3 0.28 1988 75.5 0.08
1975 64.5 0.28 1989 74.9 0.09
1976 65.0 0.26 1990 74.7 0.09
1977 67.6 0.20 1991 74.4 0.10
1978 72.0 0.13 1992 73.3 0.11
1979 74.0 0.10 1993 71.2 0.14
1980 76.4 0.08 1994 69.7 0.16
1981 77.5 0.06 1995 67.6 0.20
1982 77.6 0.06 1996 63.1 0.32
1983 77.1 0.07 1997 61.6 0.37
1984 76.8 0.07 1998 60.7 0.41

1985 76.0 0.08 1999 61.1 0.39
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Table 26.  Beverton-Holt (1956) and Hoenig (1987) estimates of fishing mortality for little skate estimated from NEFSC spring
(GOM-MA, inshore and offshore regions) trawl survey length frequency distributions. Little skate von Bertalanfty
growth parameters from Waring (1984). Assumes recruitment to NEFSC spring survey sampling gear at 45 cmin. Year
of estimate is the last year of a three year moving window, to smooth the variation in estimates resulting from variation in
recruitment over time.

Little skate: Linf =52.73 cm, K =0.352, Spring survey L==45cm, M = 0.4

Year Lbar Hoenig F
1984 47.1 0.20
1985 47.1 0.19
1986 47.2 0.15
1987 47.2 0.17
1988 47.2 0.16
1989 47.0 0.23
1990 47.0 0.22
1991 46.9 0.26
1992 46.9 0.24
1993 46.9 0.26
1994 46.8 0.30
1995 46.8 0.30
1996 46.8 0.27
1997 46.9 0.24
1998 46.8 0.28

1999 46.7 0.34




Landings (mt)

38

18000

16000

14000

12000 -

10000 4

8000

6000

4000 —

2000

0 9000

T T T T T T
1960 1965 1970 1975 1980 1985 1990

Year

Figure 1. Total landings of skates in NAFO subareas 5 and 6.

T
1995

2000



39

Skates
Spring Survey Species Composition

25 4

[T1] Barndoor ?
I Winter a
—_ [ Little
£ 204 | [XXR Smooth 5 [
; [ Clearnose A
) KNI Rosette %
; ZZ2A Thorny ?
So 154 1l
] / a1
= 5 4 i
= 4 [ Une =
< / > 4 & §
= 10 211 / 4 I i
= "' /ol 4
= U I
o o | IAF N "
EE ‘ /4 i ‘ A [ / L4
g ' ’ é ' ‘ |7 a g B
5 s =1 14 XUUND 1R 2| |8
1 UNCRNUR ARl il
illlif*] fz |
0 - - An _
1965 1970 1975 1980 1985 1990 1995 2000
Year

Figure 2. Species composition and biomass of skates from the NEFSC spring survey.
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Figure 12. Winter skate length composition from the NEFSC spring and autumn bottom trawl
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Figure 13. Winter skate length composition from the NEFSC spring and autumn bottom trawl
surveys in the Gulf of Maine to Mid-Atlantic offshore regions, 1973-1982.
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Figure 14. Winter skate length composition from the NEFSC spring and autumn bottom trawl
surveys in the Gulf of Maine to Mid-Atlantic offshore regions, 1983-1992.
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Figure 15. Winter skate length composition from the NEFSC spring and autumn bottom trawl
surveys in the Gulf of Maine to Mid-Atlantic offshore regions, 1993-1999.
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Figure 30. Distribution of barndoor skate in the NEFSC winter surveys from 1992-1999.
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Figure 31. Abundance and biomass of barndoor skate from the NESFC spring (circles) and

autumn (squares) bottom trawl surveys from 1963-1999 in the Gulf of Maine-
Southern New England offshore region.
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Figure 34. Barndoor skate length composition from the NEFSC spring and autumn bottom trawl
surveys in the Gulf of Maine to Southern New England offshore regions, 1973-1982.
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Figure 35. Barndoor skate length composition from the NEFSC spring and autumn bottom trawl
surveys in the Gulf of Maine to Southern New England offshore regions, 1983-1992.
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Figure 36. Barndoor skate length composition from the NEFSC spring and autumn bottom trawl
surveys in the Gulf of Maine to Southern New England offshore regions, 1993-1999.
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Figure 38. Distribution of thorny skate in the NEFSC spring and autumn
bottom trawl surveys from 1963-1972.
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Figure 39. Distribution of thorny skate in the NEFSC spring and autumn
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Figure 40. Distribution of thorny skate in the NEFSC spring and autumn
bottom trawl surveys from 1983-1992.
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bottom trawl surveys from 1993-1997.
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Figure 42. Abundance and biomass of thorny skate from the NESFC spring (circles) and
autumn (squares) bottom trawl surveys from 1963-1999 in the Gulf of Maine to
Southern New England offshore region.



Length (cm)

Length (cm)

80

Thorny Skate: GOM-SNE Offshore
Percentiles of Length Composition

Spring Survey

140

7+ —

T T T T T T T
1960 1965 1970 1975 1980 1985 1990 1995 2000

Year

Autumn Survey

140

" - - - ———————

1960 1965 1970 1975 1980 1985 1990 1995 2000
Year
Figure 43. Percentiles of length composition (5, 50, and 95) of thorny skate from the

NESFC spring and autumn bottom trawl surveys from 1963-1999 in the
Gulf of Maine to Southern New England offshore region.



81

Spring Survey Autumn Survey
0.2 . . .
1963
0.1 |- 4
= bbbt bbbl |
E r-r r 1 1 11T 717 ]
3) 1964
D 0.1 | 4
Q
% Ltk |
O 1965
: 01k 4
> M
: : E A
5 g 5 1966
o o 0.1 | .
& z e il iy
= =
[=-] =2 T T T T T T
= = 1967
= 2wl |
z z
< < i Lo e
Lﬂ 0.2 T T T hﬂ T T T T T T
= 1968 = 1968
a 0.1 | 4 a 0.1 | .
2 bbb st 10 2 P NRTIR R AT
= s P e e S
3 1969 = 1969
H 0.1 | - H 0.1 | -
1970 1970
0.1 | 4 0.1 | .
M et bl |
T 77 T 19m
0.1 | 4 0.1 | .
_JM.MMMLLM_A_‘_ _.nwhmn_.._._._
1972 1972
0.1 | . 0.1 | .
0.0 _.MMA__A_‘_ 0.0 _.MMHML._._I_._
0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140
LENGTH (cm) LENGTH (cm)
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82

Spring Survey Autumn Survey
0.2 T T T T T T 0.2 T T T T T T
1973 1973
0.1 |- | - 0.1 | u
_IMLM‘M‘_H—I—I—
1974 1974
0.1 | . 0.1 | u
% _.Wkum_h_._._
1975 1975
0.1 |- - 0.1 | u
2 Llasdillonud | 2 L, |
=~ 1976 = 1976
m 0.1 | . m 0.1 -
= . = .
A A
P | adibbdlitll oy 1 R T W P A A
= r—rr 1 11T 1] = r—rT 1 1 1T T T ]
= 1977 = 1977
jm] 01} ] - 01} 4
z z
< Loa L < e
= 1978 = 1978
Q 0.1 | . Q 0.1 | u
= =
E _.Muiﬂm bl 1 L E _.“m&.u.‘ L
E " 1979 E 1979
o 01 . 2 01 f i
wn wn
_....-th..l.nullhl-.hl.-u_..._u_._l_._ _._umuu_._‘_._
1980 1980
0.1 | . 0.1 | u
_Mul.ﬂd._llu_._l_._ _.ﬂm.n_._._._
1981 1981
0.1 | . 0.1 | u
_J.“.HJ.MMA_._A_._ _..HA.JJMLLLII.LA_._A_._
1982 1982
0.1 | - 0.1 | 4
0.0 MML.J_._._._ 0.0 Ll duseinae s vt o :
0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140
LENGTH (cm) LENGTH (cm)

Figure 45. Thorny skate length composition from the NEFSC spring and autumn bottom trawl
surveys in the Gulf of Maine to Southern New England offshore region, 1973-1982.
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Figure 46. Thorny skate length composition from the NEFSC spring and autumn bottom trawl
surveys in the Gulf of Maine to Southern New England offshore region, 1983-1992.
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Figure 47. Thorny skate length composition from the NEFSC spring and autumn bottom trawl
surveys in the Gulf of Maine to Southern New England offshore region, 1993-1999.
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Figure 49. Abundance and biomass of smooth skate from the NESFC spring (circles) and

autumn (squares) bottom trawl surveys from 1967-1999 in the Gulf of Maine to
Southern New England offshore region.
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Figure 50. Percentiles of length composition (5, 50, and 95) of smooth skate from the

NESFC spring and autumn bottom trawl surveys from 1963-1999 in the
Gulf of Maine to Southern New England offshore region.



88

Spring Survey Autumn Survey
0.2 . . .
1963
0.1 | u
= _L_lhu_Llnll_LL._._A_._
= AR TY T
3) 1964
D 0.1 | _
z "
|.L| Ll Ll 1
) bl A
) 1965
: o1 | 4
> _.I.LLLMAH_L_A_._
: : E ik
5 g 5 1966
o o 0.1 | -
~ z ~ L | |
= =
=2 =2 T T T T
= = 1967
> >l _
Z Z
é 0.2 . é : |||III:I JLL:I N :
= 1968 = 1968
Q 0.1 | . Q 0.1 | u
= =
E 1 : |i#|‘|ll:ﬂ : E |:Iu 11 _'d“.:l :
3 1969 = 1969
= =
wn wn

0.1 | - 0.1 | 4

1970 1970
0.1 | 4 0.1 | .
' 1971 T 1on
0.1 | 4 0.1 | .
Mﬂ#*——.——f—h—.—— il
1972 1972
0.1 | . 0.1 | .
0.0 _._‘._n.ﬂ.u.um.l.h_._n_._ 0.0 _._._n_L_n_n.ul.LJmH._._n_._
0 20 40 60 80 100 0 20 40 60 80 100
LENGTH (cm) LENGTH (cm)

Figure 51. Smooth skate length composition from the NEFSC spring and autumn bottom trawl
surveys in the Gulf of Maine to Southern New England offshore region, 1963-1972.
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Figure 52. Smooth skate length composition from the NEFSC spring and autumn bottom trawl
surveys in the Gulf of Maine to Southern New England offshore region, 1973-1982.
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Figure 53. Smooth skate length composition from the NEFSC spring and autumn bottom trawl
surveys in the Gulf of Maine to Southern New England offshore region, 1983-1992.
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Figure 54. Smooth skate length composition from the NEFSC spring and autumn bottom trawl
surveys in the Gulf of Maine to Southern New England offshore region, 1993-1999.
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Figure 56. Distribution of clearnose skate in the NEFSC winter surveys from 1992-1999.
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Figure 57. Abundance and biomass of clearnose skate from the NESFC spring (circles) and
autumn (squares) bottom trawl surveys from 1975-1999 in the Mid-Atlantic
offshore and inshore regions.
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Figure 58. Percentiles of length composition (5, 50, 95) of clearnose skate from the

NESFC spring and autumn bottom trawl surveys from 1975-1999 in the
Mid-Atlantic offshore and inshore regions.
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Figure 59. Clearnose skate length composition from the NEFSC spring and autumn bottom trawl
surveys in the Mid-Atlantic offshore and inshore regions, 1975-1982.
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Figure 60. Clearnose skate length composition from the NEFSC spring and autumn bottom trawl
surveys in the Mid-Atlantic offshore and inshore regions, 1983-1992.
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Figure 61. Clearnose skate length composition from the NEFSC spring and autumn bottom trawl
surveys in the Mid-Atlantic offshore and inshore regions, 1993-1999.
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Figure 63. Distribution of rosette skate in the NEFSC winter surveys from 1992-1999.
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Figure 64. Abundance and biomass of rosette skate from the NESFC spring (circles) and
autumn (squares) bottom trawl surveys from 1967-1999 in the Mid-Atlantic

offshore region.
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Figure 65. Percentiles of length composition (5, 50 95) of rosette skate from the
NESFC spring and autumn bottom trawl surveys from 1967-1999 in the
Mid-Atlantic offshore region.
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Figure 66. Rosette skate length composition from the NEFSC spring and autumn bottom trawl
surveys in the Mid-Atlantic offshore region, 1967-1972.
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Figure 67. Rosette skate length composition from the NEFSC spring and autumn bottom trawl
surveys in the Mid-Atlantic offshore region, 1973-1982.
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Figure 68. Rosette skate length composition from the NEFSC spring and autumn bottom trawl
surveys in the Mid-Atlantic offshore region, 1983-1992.
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Figure 69. Rosette skate length composition from the NEFSC spring and autumn bottom trawl
surveys in the Mid-Atlantic offshore region, 1993-1999.



Landings (metric tons)

107

Skate Complex Landings
Winter and Little Skate Fishing Mortality

18000 0.50
16000 - 0.45
14000 Winter Skate F Little Skate F 0.40
L 0.35
12000 ¢ A
t 0.30
10000 - .
Landings L 0.25
8000 -
t 0.20
6000 -
L 0.15
4000 - L 0.10
2000 - L 0.05
0 T T T T T T - 0.00
60 65 70 75 80 85 90 95
Year

Figure 70. Commercial fishery landings of skates (all species) in the Northeast Region. Winter and little skate

fishing mortality rates calculated from NEFSC spring survey length distributions.
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