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ABSTRACT

Lake Arlington is a 2,200 acre water supply reservoir located on Village
Creek to provide municipal water for the City of Arlington., It was completed
in April 1957 and filled at once. Stocking was completed and the lake closed
to fishing until March 5, 1958,

Rough fish showed a slight rise in per cent of numbers but the per cent
of weight rose from 56,72 per cent in 1957-1958 to 80.99 per cent in{. 1960-1961,
The majority of this increase was accredited to carpsucker which made up 79.75
per cent of the weight of fish taken by gill nets during 1960-1961.

Channel catfishwere the only game species to show improvement and this
change was offset by the drop in both per cent of number and weight shown by
largemouth bass and white crappie.

Figshing is hampered on Lake Arlington by excessive water skiing and speed
boat operations.

Benbrook Lake is located on the Clear Fork of the Trinity River near Fort
Worth, Texas. The lake impounds 3,769 acres of water and was completed
September 29, 1952. A closed season was imposed during the first year,

The population was dominated by game fish during the early years of
impoundment as shown by the results of netting in 3953-1954 when largemouth
bass made up 84.77 per cent of the gill net catch.

The change from a game fish dominance to one by rough species has con-
tinued rather steadily as the netting in 1955-1956 showed spotted sucker to
make up 51.48 per cent of the rough fish total of 70.50 per cent., Gizzard
shad predominated the 1960-1961 gill net catch with 80.50 per cent of the total
collections.

Benbrook Lake is another where the fisherman is troubled by excessive
water ski and speed boat operations. It is located so near Fort Worth that
non-fishing use is quite heavy,

Eagle Mountain Lake is located on the West Fort of the Trinity River
between Lake Worth and Lake Bridgeport. It covers 9,600f acres and was completed
in 1932 to serve as a water supply for the City of Fort Worth, Texas,

A fishery survey in 1955-1956 showed a predominance of game species with
white bass making up 48.99 per cent of the gill net catch. The game fish total
was 67.67 per cent., This condition did not prevail in 1958-1959 when a recheck
indicated that rough fish were the more numerous. The rough fish total of 78,51
per cent was made up largely of gar and gizzard shad with 41.43 per cent and
25.75 per cent respectively. The 1959-1960 netting provided a slight rough fish
predominance with 57.25 per cent of which gizzard shad comprised 33.59 per cent.
Net catches in 1960-1961 continue to show a rough fish trend with gizzard shad
accounting for 55.56 per cent of the total. Rough species amounted to 68.26 per
cent,
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The predominance of rough species is apparent but as yet there is not
sufficient evidence to support a recommendation for a chemical treatment,

Fort Parker Lake was constyucted on the Navasota River, in Limestone County,
Texas, by the Civilian Conservation Corps. The dam was completed in 1938 to im-
pound 737 acres.

A survey was made in 1958 which indicated that an over population of gizzard
shad existed. An attempt was made to control the shad with a selective treatment
in November 1958. This application was made by helicopter using liquid rotenone
and was not successful,

In March 1960 another attempt to control the shad was made uging liquid
rotenone dispersed by boats using gravity flow treatment drums. This was a more
successful treatment but gill net checks showed that shad was still predominant
and a third shad control attempt was planned.

The third treatment was made in October 1960, when boats were again used
to distribute a higher concentration of liquid rotenone but with the addition of
an air boat to work the shallow water where outboards could not operate. This
shad kill was more successful but heavy rains resulted in reinfestation both from
above and below the lake,

Fort Parker continues to be a good crappie and channel catfish lake despite
the excessive shad population.

Possum Kingdom Lake is a multipurpose reservoir on the Brazos River. At
spillway level it impounds 19,991 acres of water.

A closed season was imposed during the first year of impoundment and for
the first five years fishing was excellent. The fishing declined until in 1953
many considered it a fished out lake.

Net checks between 1953 and 1956 revealed an abundance of gizzard shad and
an attempt was made to control this species by applying 2.5 per cent rotenone by
airplane. This application was made in August 1958 and was not ‘successful.
Gizzard shad made up 47.58 per cent of the net catches after this treatment and
a test was made using both liquid and powered rotenone. These tests were con-
ducted in the Rock Creek and Cédar Creek arms of the lake and were more success-
ful from the standpoint of the number and size of shad killed but had no lasting
effect as the shad moved in from the untreated areas until no change in popuflation
could be noted. '

The netting attempted in 1960-1961 was hampered by bad weather and results
are far from complete. The majority of the fish taken were game fish with channel
catfish and bluegill sunfish the most numerous.

The reports of poor fishing together with the lack of recent data prompts
the recommendation that a resurvey be undertaken.
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Lake Weatherford is a shallow lake covering about 1,800 acres that provides
municipal water for Weatherford, Texas. The dam was completed in 1957 and was
filled by heavy rains that broke the dams on several small farm and ranch ponds
thus liberating many adult rough and game fish into the lake.

The initial survey was made in 1957-1958 and the net collections showed 58.29
per cent rough{ fish. Largemouth bass provided 12.75 per cent of the total catch
during this survey but were reduced to 1.07 per cent of the 1960-1961 net catch.

White crappie were of little importance in the gill net collections
during the 1957-1958 survey but increased to 58.61 per cent of the 1960-1961
total.

The catch per 100 feet of gill net showed little difference between the
surveys of 1957-1958 and the 1960-1961 but the pounds taken per 100 feet of gill
net increased by 2.54 pounds. The majority of this increase may be attributed
to the white crappie. This species showed a marked rise in both numbers taken
and pounds of fish per 100 feet of gill net.

Channel Catfish also showed an increase in both numbers and weight but not
to the extent as evidenced by white crappie.

Lake Worth was impounded in 1912 as a water supply for Fort Worth, Texas
and covered 5,400 acres at spillway level. It was the first of a series of three
lakes on the West Fork of the Trinity River.

The first survey of Lake Worth showed a predominance of game species in
the gill net catch. A total of 56.03 per cent of the catch were game fish with
white crappie accounting for 43.80 per cent. In the 1959-1960 netting game fish
made up 86.07 per cent with white crappie and white bass providing a majority
of this number.

The net collections in 1960-1961 were dominated by game species but not to
the extent that was observed in previous nettings. Only 54.17 per cent were
game fish. White crappie was the most numerous game fish but gizzard shad dominated
the catch as they provided 41.60 per cent of the number and 27.77 per cent of the
weight.



JOB COMPLETION REPORT

State of TEXAS

Project No. F-4-R-8 Name: Fisheries Investigations and Surveys of
the Waters of Region 4-B

Job No. B-29 Title: Fisheries Reconnaissance.

Period Covered: November 1, 1960 - October 31, 1961

Objectives:

To conduct limited investigations to obtain current information concerning
gross changes in fishing conditions and factors influencing fish populations.

Techniques Used:

Certain previously surveyed lakes in Region 4-B were revisited and seine or
net checks made. Lakes Arlington, Benbrook, Eagle Mountain, Fincastle, Fort Parker,
Possum Kingdom, Weatherford and Worth were rechecked. These data collected were re-
corded for examination and comparison with the results of previous surveys to pro-
vide a basis for determining if any change had occurred.

The results of these checks will be discussed later when each lake is treated
separately.

Findings:

Lake Arlington is located on Village Creek, in the eastern portion of the City
of Fort Worth, and covers about 2,200 acres. It was constructed by the City of
Arlington to serve as a water supply. The dam was completed in April 1957 and
filled before May 1, 1957. The Eagle Mountain State Fish Hatchery stocked this
lake with largemouth bass, channel catfish and sunfish, after which fishing was
prohibited until March 5, 1958.

The changes in the fish population since the original survey in 1957-1958
are significant but not unexpected (Tables 1 and 2). The perncent of rough fish
has risen from 50.68 to 56.24 but the weight shows a greater dominance by rough
species with 56.72 per cent in 1957-1958 and 80.99 per cent in 1960-61. River
carpsucker accounted for much of this change as this species made up 31.22 per
cent of the weight in the first survey,but provided 79.75 per cent of the total
weight in 1960-1961. The average weight of this species rose from 0.57 pounds
in 1957-58 to 2.06 pounds in 1960-61.

Channel catfish werethe only other species to show a marked increase. They
provided 1.52 per cent of the number and 2.24 per cent of the weight in the first
survey but rose to 21.88 per cent of the number and 10.65 per cent of the weight
in 1960-61.

Largemouth bass and white crappie made the most significant change from a
fishing standpoint. These species provided 20.72 and 18.92 per cent, respectively,
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of the number taken in the 1957-1958 survey but made up only 7.81 and 3.13 per cent
of the number taken in 1960-61. The loss in per cent of total weight was as marked
as that of per cent of number.

Black bullheads and carp disappeared from the catch in 1960-61 after providing
a substantial portion of the 1957-58 catch in both number and pounds.

There has been considerable fishing pressure on Lake Arlington but fishing
success has been hampered by excessive speedboat and water ski activities. The
location of this lake makes it accessible to a large number of people and the fee
charged for boating, by the City of Arlington, tends to encourage the speed and
pleasure boat use which discourages the fisherman.

Lake Benbrook is located on the Clear Fork of the Trinity River near Fort
Worth, Texas. It is a flood control and water conservation impoundment cotering
3,769 acres at elevation 694 which is the top of the conservation pool. The dam
was closed September 29, 1952 but was not filled until 1957 because of low rainfall.

A closed season during the first year of impoundment was coupled with an inten-
sive stocking of largemouth bass, channel catfish and sunfish to produce a heavy game
fish population during the period of low water. This resulted in heavy catches of
small game fish during 1953-1954 when largemouth bass dominated the gill net collec?
tions. Game fish accounted for 89.07 per cent of the entire catch with largemouth
bass accounting for 84.77 per cent (table 3).

The change from game fish dominance to a predominance of rough fish has
continued rather steadily. The 1955-1956 netting showed spotted sucker to make up
51.48 per cent of the total rough! fish per centage which was 70.50. By 1959 the
rough species were dominated by gizzard shad with 62.67 per cent of the 69.13 total
rough fish per cent.

Gizzard shad continue to be the most numerous species in the 1960-1961 net
catch (table 4). They comprise 80.50 per cent of the total catch with spotted
suckers providing the remainder of the 81.35 per cent that were rough fish. Blue-
gill sunfish made up 10.17 per cent to lead the game species followed by white
crappie with 5.09 per cent.

The fishing on Benbrook Lake suffers during the summer months from competition
with water ski and speedboat operations. The fact that the lake is located very
near Fort Worth and is accessible for after work recreation makes it exceedingly popu-
lar with the boating public. Many of these users do not fish but their use of the
lake makes fishing difficult, if not impossible, during daylight hours in warm
weather.

Lake Eagle Mountain is the second in a chain of three lakes on the West Fork
of the Trinity River. The dam was completed in 1932 to impound 9,600 acres of
water to serve as a water supply for the City of Fort Worth, Texas.

A fishery survey made in 1955-1956 showed a game fish dominance in the net
catches with 67.67 per cent. White bass provided 48.99 per cent of the total catch.

The recheck made in 1958-1959 showed a predominance of rough fish in the net
catch with gar and gizzard shad making up 41.43 and 25.75 per cent, respectively,
of the rough fish total of 78.57 per cent.
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The 1959-1960 netting showed rough fish to be continuing in predominance but
only by a slight margin., The rough fish per cent was 57.25 which was composed
largely of gizzard shad and longnose gar with 33.59 and 17.76 per cent respectively.
The white bass returned to prominence in the catch with 25.19 per cent along with
white crappie which provided 11.46 per cent.

The 1960-1961 netting continued to show a rough fish dominance with spotted
gar, longnose gar and gizzard shad making up 68.26 per cent of the total. Gizzard
shad accounted for 55.56 per cent. The game species were rather evenly divided with
no species outstanding.

There is no doubt that rough fish occupy a large portion of the space in Eagle
Mountain Lake but the fact that this is a water supply tends to complicate any
remedial work planning. There is not sufficient evidence that a chemical treatment
would be successful at the present time and until satisfactory methods and equipment
can be developed such a treatment is not recommended.

Fincastle Lake is located on the headwaters of Catfish Creek in Henderson
County, Texas. A check of this lake was made during a stream survey on the Trinity
River and was found to have an excessive gizzard shad population. This indicated
a need for shad control and on May 20, 1958 an application of liquid rotenone was
made. An estimated 36,960 shad weighing 16,592 pounds were killed in this 54 .acre
lake,

Net checks made during a 12 month period took only three shad. These were
adult females weighing more than 16 ounces and each was gravid. There was consi-
derable evidence that the shad control was quite successful but net checks made -
during 1959-1960 showed gizzard shad to be the most numerous species making up
50.60 per cent of the catch. Ropgh fish accounted for 73.80 per cent of the total
catch. This predominance of rough fish prompted the decision to attempt a total
kill and restock with more desirable species.

This treatment was made on April 26, 1960 when rotenone liquid was applied
at a concentration of 1.0 ppm. The results of this treatment indicated that the
selective shad kill had removed all but a fraction of one per cent of the shad
but the resultant acceleration in spawning of this species had returned the
gizzard shad to numerical dominance within a very short time.

The net checks made since the lake was restocked indicate the total kill
attempt was successful on the gifzard shad but not on spotted gar, lake chubsucker,
yellow bullhead, black bullhead and sunfish. The above species were able to sur-
vive in the shallow heavily vegetated areas near the inflowing streams that feed
the lake. Black bullhead appears to be the dominant species now with 43.28 per
cent.followed by bluegill sunfish with 25.43 per cent.

Fort Parker State Park Lake is located on the Navasota River between Mexia
and Groesbeck, Limestone County, Texas. This lake was constructed in 1938 as a
Civilian Conservation Corps project.

A survey was made in 1958 which revealed that the shallow 737 acre lake was
over populated with gizzard shad. In 1958 an attempt was made to control the shad
by spraying liquid rotenone from a helicopter, This treatment was not successful
and was followed in March 1960 by an attempt using boats. This treatment was more



-

effective than the former but was far from successful. In October 1960 another
attempt at shad control was made using a higher concentration of rotenone and em-
ploying an air boat, t/fo work the shallow water with a spray pump, in an effort to
redch all the shad. This treatment was much more successful but the exact degree
of success cannot be determined as the entire watershed could not be treated. This
fact coupled with the heavy rain that occurred immediately after the treatment re-
infested the lake with shad. Many shad were observed swimming up stream over the
dam which serves as a spillway.

The result of netting done in 1959-1960 does not indicate the true situation
as the nets used were of too large mesh to take the young of the year shad that were
very abundant in the kill (table 9)., The per cent of total weight indicates that
the shad taken were of fair size. This lake continues to be a good crappie and
channel catfish lake as indicated by the data in table 10, but the netting did not
reveal the true status of these species since only a few were netted. Channel car-
fish provide much of the fishing in this lake and are of good size.

Possum Kingdom Lake was the first major impoundment on the Brazos River.
This multipurpose reservoir was completed in 1941 to be used for flood control,
hydroelectric power, irrigation and municipal uses. At spillway level 19,991 acres
of land are innundated to an average depth of 36.69 feet.

A closed season was imposed on this lake during the first year after impound-
ment. The bass that were stocked as fry, immediately after closure of the dam;,
were able to grow rapidly in this lake which filled to spillway level in a few weeks.
The fishing became phenaminal and limit catches of large bass became the rule. This
condition persisted until the lake was about nine years old when the catches were
less satisfactory and by 1953 Possum Kingdom was considered to be fished out.

Net checks made during the next three years indicated an abundance of rough
fish of which gizzard shad was by far the more numerous species. Plans were made to
attempt control of shad by the application of 2.5 per cent synergized rotenone
liquid to the entire surface of the lake at the rate of 5.5 ounces per acre foot of
water. This application was made in August 1958 by use of airplanes. This treat-
ment was less than successful as shown by table 11. Gizzard shad made up 47.85 per
cent of the net catch in the survey that followed the shad kill (table 11). This
condition let to another attempt at shad control. This treatment was made with
boats that applied the liguid .rotenone to the wdter by gravity flow together with
a treatment barge that mixed rotenone powder with water before applying the mix-
ture to the upper two feet of the .lake., This treatment was restricted to the
Rock Creek and Cedar Creek arms to test the effectiveness of cove treatment. Net
checks before and after the cove treatments showed that fish moved into a treated
area within a short time and little effect could be noted.

Netting during 1960-1961 was not successful as bad weather hampered the work
during the time allocated to Possum Kingdom Lake. A total of 28 fish were taken
of which 10 were channel catfish and 7 were bluegill sunfish (table 12).

Lake Weatherford was completed in 1957 to serve as a municipal water supply.
It is a rather shallow lake located on the Clear Fork of the Trinity Rover near
Weatherford, Texas. At spillway level this lake covers about 1,800 acres.

The watershed of Lake Weatherford included many small lakes and ponds that had
been constructed to provide water for livestock. Many of these overflowed or had
their dams broken by heavy rains soon after the completion of Lake Weatherford. This
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resulted in many rough fish being introduced into the lake along with some larger
bass, crappie and channel catfish.

The survey made in 1957-1958 showed 58.29 per cent of the net catch to be
rough fish (table 13). This is unusual in a new impoundment. The general rule is
for the game species to greatly out number the rough fish during the first year or
two. This condition frequently persists until the lake is three years of age when
the rough fish dominance begins to be apparent.

Largemouth bass were quite prominent in the catch of game fish during this
survey as they provided 12.75 per cent of the catch. This was changed in the net
catch in 1960-1961 when bass provided only 1.07 per cent of the catch but white
crappie made up 58.61 per cent of the total (table 14).

The smaller numbers taken during the 1960-1961 netting is not to be taken as
an indication that the fish population is declining. An examination of the number
and pounds of fish taken per 100 feet of net shows that there is little difference i
in the number but the 1960-1961 netting provided an increase of 2.54 pounds of fish
per 100 feet of net. This increase is largely due to the rise in the catch of
white crappie. This species provided only 2.17 fish weighing 0.67 pounds per 100
feet of gill net during the 1957-1958 netting but rose to 12.11 fish weighing 4.07
pounds per 100 feet of gill net in 1960-1961.

Channel catfish also showed a sharp rise in the catch per 100 feet of net.
The 1957-1958 netting took 0.28 fish weighing 0.21 pounds, per each 100 feet of
net, as compared to 3.55 fish weighing 2.64 pounds taken in 1960-1961.

Lake Worth is the oldest of the lakes on the West Fork of the Trinity River.
It was impounded in 1912 to impound 5,400 acres of water for use as a municipal
water supply for Fort Worth, Texas. The level of Lake Worth is rather constant as
Eagle Mountain and Bridgeport lakes are located above it on the same stream.

The original survey of Lake Worth was made in 1955-1956 and game species made
up 56.03 per cent of the number and 34.78 per cent of the weight of all fish taken
by gill nets. The catch per 100 feet of net was 11.69 fish weighing 4.99 pounds.
White crappie made up the greater part of the catch as 43.80 per cent of the number
and 21.75 per cent of the weight were this species.

The 1959-1960 netting continued to show a predominance of game species with
86.07 per cent of the number and 49.27 per cent of the weight being made up of
game fish (table 15). The catch per 100 feet of gill net showed a rise in the
game fish catch over the netting of 1955-1956 with 21.00 fish weighing 9.85 pounds.
White crappie again lead in both numbers and weight. White bass were prominent in
the catch as they occupy second place in both numbers and weight.

In the 1960-1961 netting game fish still provided a majority but were less
dominant than in the previous samplings. Only 54.17 per cent of the number and 34.46
per cent of the weight were game species (table 16). The catch per 100 feet of gill
net showed a decided drop with 5.20 fish weighing 1.66 pounds taken. This was much
lower than the catch per 100 feet of net in the other net samplings. White crappie
failed to dominate the catch for the first time because gizzard shad provided &41.60
per cent of the number and 27.77 per cent of the weight in the 1960-1961 netting.



Recommendations:

The results of the 1960-1961 Fincastle Lake netting indicated a need for a
predator that would feed on the two species of bullheads. With this need in mind,
it was suggested that a heavy stocking of channel catfish be made together with
such flathead catfish as could be obtained not exceeding 200.

The lack of recent data together with the complaints on Possum Kingdom Lake

that few fish are being taken and minnows are scarce have prompted the thought
that a resurvey is needed.

Prepared by Leonard D. Lamb Approved byéé%ﬁé@f1h¢71/-/4?7¢1ﬁz,

Project Leader Loordinator

Date_ March 20, 1962

Regional Supervisor



so1oeds ysT13y ySnoxa sa3eOTpuly

- - 09°11 86727 = 00°00T LS°G9E€  00°00T wTL STe30]
68°C O%°€-S€°T $0°0 61°0 191 7%7°0 65" 1 €8°0 9 atddead yoe1g
19°C 0L°%-0T1°1 89°1 GEY L81 06" %1 10°€S ¢6°81 LET o1ddead 931TYM
¢S 00°G-0%°€ 0¢°0 €9°1 7e1 09°¢ 056 81°L (49 ystyuns [113enig
o7'¢ ow°¢ 10°0 €0°0 091 80°0 1€°0 71°0 1 ystyuns ussid
€2°¢ 01°€-SL°1 L e 9Ly %7¢¢ (42X 19°68 ¢L 0t 061 sseq yinowsdieT
¢e'c  08°C-08'1 LO"0 €10 €1¢ 8G°0 I1°¢ 660 Vi ¥PBIYTING MOTTSX
L2°C 0L°2-09°'1 L8°1 0€°¢€ 11¢ 11791 06" 8S LE" %1 701 ¥PBIUTING Oelg
LS°T G66°1-0€°1 9¢°0 GE°0 0L¢ 7¢°¢C 0C°8 (A1 11 UsT3ied Tauury)
86°¢ 0O%°€-SC°C 8L°0 VASE! 9L¢ LL°9 7L°%¢ L6"Y 9¢ xdiep
LS°C 00°%-01°C 29°¢ GE9 91¢ ¢Cc1¢ €T 71T ¢9°L¢ 00¢ xIoonsdied 19ATY
60°C 08'%-6S°1 %7¢°0 €L°0 661 70°¢ L9 L 8T°¢ 15%4 ¥PBYS pIBZZTH

jau Jo jsu Jo ( cww) JYsioM
o3eioay  a8uwy 3993 001 3993 Q01 y3j3usa] Jo (°sq1) 3usn so1oodg
wlu »m aad spunog aad asquny  93eisay  Jued iag 3IySieM a°og Iaquny

*866T1-LS6T ‘s3Tnsai Surijsu uo3lBuIliy el 1 °IqEL



so1doads Ys1J y3noa so3eOIpUTy

= = 66°LT 08°¢C1 - 00°001 S6°L8 00°00T1 %9 sTelol
(4 34 09°¢-50°¢ ¢1°0 o%°0 081 L9°0 6S°0 €1°¢ 4 a1ddeid =2371YM
8C°¢€ 09°€-0C°€ LT°0 00°'1 (41 $6°0 €8°0 18°L S nmﬂuc:w 1118en1g
8€°C o0L°Z-01°C 69°0 00°1 9¢¢ c6°¢€ SH°E I8°L S sseq Yyinows3aeq
09°C 09°2-09°C 0S°0 0%°0 08¢ €8°¢ 6%°C €1°¢ Z ss®eq 93TyM
o7°'¢ o0o%°¢ 91°0 (0rA0] 0S¢ 26°0 18°0 9¢°1 1 ¥PBIYTINg MOTTa%
G6°T 08°C-ST1°'1 L8°1 08°¢ L9t 79°01 9¢€°6 88°1¢ 71 UsT3y3®edo Tauueyp
08°C 0O%'€-01°¢ €0° %1 08°9 10¢ GL*6L 71°0L [A83 7€ xI9Yonsdied I19ATY
om.H 0671 S0°0 02°0 061 (A0} 82°0 9¢°1 1 ¥P®US paezzin

jau Jo jLu jJo ( *ww) JY31oM

s8®visay  o8uey 3993 001 31993 001 y38us Jo (*sq1) 3uso se109dg

Wl o m aad spunog a1ad zequnyN  eo8visAay  3usd a3 1y31eM a°g Iaquny

*1961-0961 .muwamwp 3ut3lsu uwo3Burray ovel g °1q®L



s9109ds YsT1y Yy3noa sa3eOIpuIy

- - 6E 71 L8°LT - 00°00T: 26°S1Z 00°00T 81% sTe3of
G9°T 02°€-02°¢ 8¢°1 L€ 48T 06°8 ¢c 61 ¢LTT 6% arddeid 237yM
00°% 0Q76-00°¢ L%°0 €1°¢ GET AR 10°L 99°L [43 ystjuns 1118enig
0€°C 08°€-S€°1 86°¢ £€€°¢C %79¢ 69°0¢ L9°%y LE'g Geg sseq yinows3ieq
98°¢ 0€°€-09°'C 60°0 0C¢°0 961 99°0 Ev°1 ¢L 0 € ¥PBIUTING Yd®BIg
65T 06°1-0C°1 9L°1 L8°0 0S¢ 1¢°¢1 LE"9T 11°¢ €1 4sT3ieo Tsuueyy
6€°C 08°C-00°C 9¢°1 L9 1 P14 ‘9L°8 16°81 9¢°¢S [44 xdaep
¢¢'T 0%'2-S0°¢ 91°0 €10 8¢ €11 hh 2 80 4 yaoYonsdaeo 19ATY
98°'T O%'¢-S%°1 6€°9 LY LT Loz oY 4y L8°G6 89°¢9 ¢9¢ ¥P®YS pae221H

jau jo jau Jjo &) JYSToM
o3eisay  o8uwy 19937 Q01 39937 001 y33uag Jo (°sq1) Juan so109dg
win Win 1ad spunog 1ad asquny  e3vasay  Jued idg  3IySteM  i°9g Jaquny

0961-6G6T ‘s3Tnsa1 Builasu vooiqueg oxel ‘€ o1qel



~10-

sa1oads ysIJ y3nox so3eOTPUly

= - 16° 11 0S°6¢C - 00°00T 09°L% 00°001 811 sielof
¢1°¢ ow.N-man 7S$°0 0S°1 861 VAR 91°¢ 60°6G 9 e1ddeid 2371yM
SL°E 09°%-0L"Z 79°0 00°¢€ 8€T 8¢°¢ 9¢°¢ L1701 A ystjuns 1118enig
€0'C 0T'Z-S8°1 LE"O 0S°'0 1974 LO°€ M1 69°1 4 sseq yjnows3ieq
66T G9°1-S%°1 ¢9°0 0S°0 (012X €¢°¢ 6%°'¢ 69°1 4 UsT33edo auueyy
00°C 00°2 91°0 €¢'0 (%4 0€°1 ¢9°0 G8°0 T ¥19%ons pajjodg
19°T 06°'1-0%'1 8G°6 GL €T L1¢T 8%°08 1€°8€ 1S9°'08 S6 ¥P®YS paezz1H
jsu jo jsu Jo ( Cuw) JY3T1oM (°s971) Jjus)
o3vioay  o8uwy 1993 001 319937 001 y3j8ust Jo Jy3t1oM asg Ioquny so109dg
oWlu wu 1ad spunog aad asquny o8ea9AY juso i9g

"T1961-0961 ‘s3Insaa BuI3ljsu xooiquag a4eT *4 o1qBL



w1l=

so1oads YsIJ Y3noi s931BOTPUIx

- - 8L°9C 0¢°9¢ @ 00° 001 #6°EET 00°00T €1 sT1el0]
¢h°C 0T €-06"1 L0°1 00°¢ 681 00°% 9€°¢  GH°T1 61 a1ddead a31yM
0L°C 0L"CT €2 0 0c°0 0L¢ 8B°0 8L°'T 970 1 sseq yjnowsdie]
66°T 08°¢-GC"1 81°¢ 09°9 €ce L8°TT 06°ST 61°6¢C €t ss®eq °93TUM
#76°'T 68°T1-0€°1 oL'1 o%°1 Gzt €€°9 8h'8  HE'g L YsTIieo Tauuey)
°2:06°2-29°1 1L°0 09°0 022 %9°2 ¥G'E  62°C. € x1oonsdied 1oAY
0S¢ 06°#-0L°C 8%°0 09°0 |X44 08°1 I%°¢ 6C°¢C € x¥O0T®IINg Yyinowjjeug
€6°T Ov°C-0%"'1 1C°¢€ 08°8 Lo¢ L6°T1 €0°91 6S°¢E¢E VA xP®Ys piezZZT1)

€L°S1T 09"¥ S9L vL°8S L9°8L  9S°L1 €T x1e83 @souluor
Lm0 0%7°0 0ty LL"T LE"T €5°1 @ x1e3 pajjodg
39U jo Jau jo ( “un) JYSToM ('sq1) EIET)
o3vi9Ay  oSuwey 3993 001 3993 001 ya3uat Jo 3y31opM 19 Iaquny so10adg
Wl il 1ad spunog aed aequny 98eiaAy  Jued asg

"096T-656T ‘s3Tnsea:3uriiau urejunoy o18ey ofeT °C SIqEL



-12-

sa10ads yYsTJ Yy3noa so3EOIPUIx

- - 1L°8 09°21 - 00°00T  LS°€% 00°00T €9 s1e30]
L%°T 0£°€-01°T 62°0 00°1 9L1 €€ ¢ AN %6 L 9 a1ddead °23T1YM
29°%  06°%-0€°% 91°0 08°0 9¢1 98°1 180 S€"9 % ystyuns 1118°n1g
90°CZ 0L°2-09°1 0€°0 08°0 zoz LE"€ bt Se"9 ; sseq 23TyM
00°Z 6T°2-SL'1 ¢z 0 o%°0 ST 16°¢ LZ®1 L1°€ z ss®q yjnows3ieq
0S°T 0S°1-05°1 170 0z°0 8z oL"1 wL'0  6S°T 1 YsT33®> pESylILlg
19°T  06°1-6£'T LL"O 08°0 €62 18°8 ¥8°€ S€'9 Y 4ysT3ied [auueyp
68'1 09°€-0%'1 08°C 00°L 012 91°2¢ 10°%T  6S°'GS 3 ¥P®YS piezZ1H

S1°C 09°0 €18 §9°4e ®L°0T  9L'Yy € x1e3 3asouSuorq
78°1 00°1 9%¢ 12¢°1¢ %2°6 76°L 9 y1®83 pa3jjodg
jau Jjo jsu jo ( ) JY3 oM
o3eviaay  oSuwey 1997 001 31993 001 y33uat Jo (°sq1) Ju9)n
™ 1ad spunog asad zsquny 93wvaaay Jjusd 1sg 3y31opM Is3 Iaquny so10adg

"1961-096T ‘s3Tnsax 3urijsu urejunoy o18ey oyel ‘9 o1qel



-13-

soT109ds UYsTJ Yy3Snoa so3BOIPUIy

- 66 11 LL"0T A 00° 00T 68°€9¢ 00'001 LSY STe30L
61°€ 650 L8°0 €0¢ 06 "% %6'C1  91'% 61 a1ddeid yoelg
gz e €2°0 (AN gee 961 81°G 601 S @1ddeId 23TUM
S0 Sv°0 00°¢ GET L€ 88°6 €9'6 7% ystguns [113enig
86 ¢ 6%7°0 06°1 191 €0y 79°01 e L €e ystjuns i1espay
0S°¢ 10°0 S0°'0 091 ¢1°0 [A30) ¢¢'0 1 yinouiem
1€°¢ $8°0 28°0 VA4 60°L 0L°8T %6°¢ 81 sseq yjnows3ieq
6€°¢C 6S°0 16°0 0€c 68°% 06°CT 8E€'Y% 0¢ ¥PEOUTING MOTT3X
66°¢C €9°0 $6°0 9¢¢ 7¢'S ¢8'ET  6S'YH 1¢ y133onsqnyy
10°¢ LL°E 0S°01 661 L7 1¢ €0°€8 GG’ 0S 1€¢ ¥P®Ys paezz1)
29°0 8€ ¥ $6°¢ SLYy 96°9¢ 8%°96 [4RA! S9 x1e8 pajjodg

32u jo jsu jo () JUYSTSM  (°sq1) EYIED
28eaoay 3997 001 3993 001 y38ustg jo 3yStopM asg Jaquny so100dg
wla 1ad spunog aad aaquny 93eI9AY  JUSD i9g

"0961-6G6T ‘s3Tnsa1 Surijsu oyeT 913ISBOUTI [/ BqE]



-14-

so109ds ysTJ y3noa so3eOIpPUIx

- - 19°9 01*%% = 00°00T  6£°221 00°001 60% s1el0]
0L°T 0L°T-0L'T 210 8€°0 GLT Z8°1 €2°2 zL 1 L o1ddead yoerg
06°C O0O%'€-0L°C ¢1°0 3/20) 081 rANdd %8°C S6°1 8 a1ddead 2371yM
19'CZ 02°9-22°¢ o%°1 29°¢ GET 81°1¢ 26°6¢ €Ew°GT %01 ystguns 1118enig
€8°€ 0C'v-0%'€ S0°0 91°0 LY1 LL*O %60 €L°0 € nmﬂmc:m‘p@wumm
%2°CT  05°CT-S6°1 81°0 €%°0 061 0L'T 0€°€ G6°1 8 sseq yinows3ie
60°C 0L'T-06"T1 L0°1 ce ¢ L81 €1°91 9L°61 91°G1 29 ¥PBIYTING MOTT®X
w%'CT  09°€-06°1 19°¢ LS°6 S02 w%°'6¢ LT 8% 8T €w LLT ¥peaYIINg Moerg
S6'T S6°1-G6°1 90°0 Z€'0 0LT 86°0 0C°1 L9 1 9 ¥I9UUTYS uspTO9
09°CT 06°2-0%"C 69°0 LS°1 012 %€°01 99°C1 60°L 6C ¥19%0Nsqnys a%e]

82°0 LT*0 0EY (A% 62°G zT 1 S x1e3 pajjodg
jau Jo jau Jo ( °wur) JysToM (°sq1) Jjus)n .
93evi9ay a3uwry 31993 001 3993 001 ya3uag Jo 3y31oM as3 Iaquny s9103dg
wln s 1ad spunog aad asquny o3eaoAy juso i19g

"1961-0961 ‘s3Insex Burjjsu o¥er] S971SBOUTI °'§ °TqE[



-15-

s@199ds Ys1J y3nox so3BOIpuUIy

0%°6 €€ LT = 00°00T %9°'%8  0BO°001 961 s1e30],
SO % €e°¢ 902 z0" €Y 7°9€  LL°Of 8% 91ddead a31yM
0€°0 00°¢ T11 81°¢ 69°¢ %G1l 81 Yystyuns [113enig
810 9¢°0 6%1 L6°1 (9°1 1¢°¢ S Yinowieym
70°1 L9°1 01¢ 0011 1€°6 19°6 ST sseq yjnows3ieg
S0°0 [440) 0ST 19°0 (490} 6C°1 (4 ¥PBIYTING MOTT3ZX
12°0 €€°0 €¢e ¢1°¢ ¢8°1 ¢6°1 € ¥P®BIYTING Yo®lg
6€°0 7€°0 90¢ 81°% 7G°¢ ¢6°1 € Ys133jed jsuueyp
71°0 €€° 1 6¢I 661 1€°1 69°L ¢T xOTeIIng Yjnouwyieug
€1°¢ 8L% 90¢ 86¢°¢¢ T1°61 LS°LT ey ¥P®YS paezz1iy
16°0 LL*O zoy 9L°6 92'8 8%’y L x1e3 pa3jodg
39U jo Jsu jo (um) JYS19M (°sq1) ETTER)
1997 0071 3927 ,H0T. y38uat jo 3y31opM aag Jaquny s91092dg
aad spunog asd asquny o8®i9Ay  Jusd isg

"096T-6S6T ‘s3Tnsax Sur3ijeu oyeT i9iaeg 3105 ‘6 °1qBL



-16-

so10ads ys1Jy ydnoi sa3eOIpPUly

= - 0€°€T 0S°¢1 - 00°00T 18°6L 00°001 €6 ST1Bl10L
89°¢€ 09°%-09°C 76°¢ LT°€ 91¢ 80°¢¢ 29° L1 €%°0¢ 61 a1ddead 231UM
GE'7  09°%-0T°% 90°'0 €€°0 ¢l 9%7°0 LE"O €1°¢ 4 ystyuns 11189n71g
o9%'%  00°G6-S8°¢ €20 L9°0 GGI €L°1 8€°1 0€°% Vs yjnouiem
8¢°C 00°€-6¢€°T 06°0 0S°1 L1T LL°9 o%*S 89°6 6 sseq yinows3ieq
Mm.m 01°'%-6¢°¢ 0L°0 LT°1 961 1€°¢ 7¢ ¥ €6 L L ¥PeaYTINg MOTTaX
761 0C %-€€°1 78°¢ 00°€ €1¢ #8°8¢ ¢0'€C  SE€°61 81 Ys13J1®ed TauUUBY)
0¢°'¢ 0¢'%-S9°1 69°T 05°¢ €1¢ L9°C1 I1°0T 86°¢¢ 1¢ yD®BYS DPIBZZIH
76°% 91°¢ 09% 71°¢¢ L9fLT  86°€C1 €1 x1e3 po3jjodg
39U jo 3au jo (um) JUS1oM (" sq1) Jus)
Ei- YN 28uery 3993 001 31993 001 y33ua] Jo 3y31oM a9g Iaquny so109dg
Wl Wi aad spunog 3ad asquny a3evi9ay juso i8g

*1961-096T1 ‘s3ainsaxa Jurljsu aYeq a9aeg 3310 01 °19%L



-17-

soToads UsIJ Ydnoi so93edIpuly

- = 8%°02 <0°€T; - 00°00T . LZ°060C 00°001 6%E‘T sS1e30]
L%°T 00°€-01°C S0°0 90°0 822 ST 0 81°¢ 92°0 9 uniqg
ST  0S°T-0%°C 20°0 TLT €0°0 95°0 60°0 4 st1ddead yoeig
19°C  0%°€-06°1 8%°0 6€" 1 081 €€°C 6L°8%7 S0°'9 Tyl o1ddead °31yM
06°C 06°2-06°C 10°0 091 20°0 GE"0 %0°0 1 ysTguns 1eo3uoq
08°€ 08°€-08°€ 10°0 0€1 10°0 0Z°0 %0°0 1 ys1Juns A1719qMOTTa%
00°% 00°G-01°€ 6€°0 G9°1 1€1 06°1 L 6E  ST°L ‘891 ysTguns [1r13enig
0z'¢€ bo*v-0€°1 81°0 99°0 961 98°0 S6°LT 68°C L9 YysTjuns IeOpsy
00°€ 00°€-00°€ 10°0 €0'0 0ST %00 88°0 €1°0 € | y3inowiey
S6°1T 01°2-08°1 10°0 20°0 072 80°0 29°1 60°0 [ sseq pa3jjods
€€E°CT  0OL°€E-06"1 S%'0 85°0 887 1% % 8C'9%7  16°T 65 sseq yinowaSieq
E%°CT  0C2°€-Sw°C 2T 1 1€°¢ 612 S6°9 w%°%C1 S0°01 9€¢ sseq 93TUM
TL°T  0%°Z-01°1 82" 9z°1 0S€ 11°11 61°CEC 6%°G 671 4ys13aeo [auuryp
€6°C 0%'C-0C°C 80°0 S0'0 z8¢ %°0 LS°8 12°0 S ¥daep
LS'Z 0£°€-08°1 %" 1 1€°1 €92 68°9 60771 0L°S VI y¥I9onsdieo I19ATY
8C'€ 0Z'%-05°C 69°0 02'0 %4 6€°€ 16°0L 68°0 17  x0T1®IINg Yinouwjleug
06T ~ 00'€-ST°T %8°G 20°11 0€2 6%°8¢ €%°66C S8°LYy VIAE! ¥PeYS paezzT19

%6°9 %2°T 069 G8 €€ LS*LOL SL°6 622 ¥1e8 9souluor
$%°0 02°0 9% g1 =g ¥S'Gh 680 02 x1e8 pe330dg
o3eviany  o8uey 3su jo 39u Jo ( cww) IYy3T1oM (sqT1) Jusn

win Wi 3997 001 38237 001 y38uat 30 Y3 1oM 193 Taquny so1oadg

iad spunog aad asoquny 93vi9AY 3JUSD I9g

*6G61-8G6T “s3Insax Burjllou oxeT wop3ury wnssog

‘TT °T19EL



B

so1oads yYs1J Yy3noa so3eOIpuly

= - ¢9°1 08°¢ - 00° 00T €2 91 00°00T 8¢ s1elo]
0L'T 0L°T %0°0 01°0 081 91°¢ SE'0  LS°€ 1 o1dde1py =3TyM
IL°€ 09°%-G6°C S1°0 0L°0 LET 7C°6 0S°1 00°6¢ L ystyuns 1118°n71g
06°€ 06°€-06°¢€ 90°0 0¢°0 6GT 88°¢ €9°0 71°L [4 Ustjyuns Jespay
01°¢ 0T1°¢ 01°0 0T°0 08¢ 91°9 00°T LS € ik sseq y3jnowssieq
¢0°¢ 0€°C-GL"1 ¢1°0 0C°0 GET 60°L G1°1 71°L [4 - ss®q pajjodg
00°¢ 00°¢ 90°0 0T°0 S%¢e 76°¢€ 79°0 LG°€ i ss®eq 931 TYM
¢S 1 S6°1-01°1 IL°0 00°1 69¢ 66°¢tY 7L C¢L°GE 0T Us1J3®O ToUUBYH
0€°¢ 0€°¢ Z1°0 0T°0 06¢ 79°L 721 LG°€E 1 yIoonsdaeo iaaTy
06°1 S6°T1-S8°1 I1°0 0C°0 Gee ¢L®9 60°1 VAR [4 xP®BYS piez21H
ST1°0 0T°0 099 8T°6 6%°1 A ) 1 x1e8 -osouBuoq
3au jo Jau jo (&) JUSIoM A.mwav Jus)
a38ra9Ay a3uey 3993 001 1993 001 y3j3usa] Jo 3y31oM 19g Ioquny so109dg
s Wu 1ad spunog aad asquny 93evi9Ay Juso 18g

*T1961-0961 ‘s3Tnsaa Sui3ljsu ofe wopSuTy unssog °ZT [oqEL



-19-

s9t10ads YsI1J y3noa so3BOTPUTx

- = 16°L 9¢°61 = 00° 00T 6C°%1C 00°001 6%% sTe3oL
%°e 06°C-0L°1 £9°0 L1°2 6LT 68°8 S0'6T '6T°'T1 [4° a1dde1d 23T1yM
L% 00°G-08°€ 6S°0 9¢°¢ €€l 06°L €6°91 0€°€1 €L Yystyuns [113on1g
6L°¢ 00°G-¢%°¢€ LT°0 €6°0 1N Le e L8"% €L°¢C ! ystyuns iespsay

10°0 70°0 ¢C1 £€1°0 LT°0 8T°0 T Lmﬂw::m cwwuu
19°¢ o%°€-06"°1 %71 9%7°¢ L1T LL°81 ¢eror SL°T1 oL sseq yinowssieq
6€°¢C 0L°C-60°¢ %10 7¢°0 (444 L8°1 00°% 8¢'1 L ¥Peay1INg MOTT™X
69°¢ 08°¢-G0°1 76°1 8¢y 11¢ 08°6¢ 8¢ GS [4ANA4 44! ¥PeoUIINg ¥oeld
19°1 S6°T1-S%°'1 1¢°0 8¢°0 1 88¢ 9L°¢C c6°S 91 8 Ustjieo 1suueyy
01°¢€ 00°€-29°¢ €€°0 96°0 6¢¢ %'y S%°6 ¢6°¢ 91 xdaep
Ls°¢ 01°€-06°1 L%7°0 78°0 L1C €2°9 9¢°¢1 LE"Y #7¢ xI9%onsdied I9ATY
78°1 00°6-0€°1 LS T 0€°¢s #70¢ L6°0¢C €6 Y ‘om.wm 161 xP®YS pa®ZZ1YH

3su jo Jau jo ST JU31oM (°sq1) : mcww
93ri2AY 93uey o 3997 001 1993 001 y33ueg Jo Jy31oM bEY | Jaquny so100odg
oWl asd spunog 1ad aaquny 23eaeAy Jusd 19g

wln

*8G6T-£G6T ‘sITnsa1 Buriisu paojisyiesy e ‘€1 °Iqel



-20-

sa103ads ys13 YyBnoa so3jeoTpuly

. = S0°0T1 L9702 - 00° 00T 8%°06 00° 00T 981 ST®e30]
€1°C 00°€-09°1 LO"% I1°¢1 161 16" 0% 69°9¢ 09°8¢ 601 o1dde1d 231yM
LT°¢€ 00°%-0S5°C %0 €€°¢C 08 LO'% 89°¢ 6C°11 1¢ ystjuns 1113en1g
08°T 08°T1-08°1 91°0 ¢¢°0 09¢ 8¢°1 w¢.H 80°1 4 sseq yjnows3ieq
08°T 0C'C-06°1 70°0 €€°0 661 %7°0 LE"O 9°T € ¥peay1Ing Moelg
o7°'T 60°2-S0°1 79°¢ 66 ¢ €6¢ 9¢°'9¢ 9L°¢T 12" L1 [43 4sT33ed T3uueyp
¢€°C 02°€-08°1 £€8°0 08°0 9L¢ 9¢°8 8%7°L 9L°¢ L ydaep
0L°C¢ 0T°€-0€°C LL°T 68°0 (48 LS°LT 06°6G1 0€ 'Y 8 xI9Monsdied I9ATY
89°'T 06°1-0S°1 €10 7%°0 €0¢ 7€' 1 1¢°1 S1°¢ Vs ¥P®Ys paezz1y

Jsu jo Jsu jo ( cum) EEESET (*sq1n) Jusd
o3evasay o8uwy 1993 001 31997 001 y38usT jo 3y31oM asg Joquny so109dg
wlu wlu 1ad spunog aad zsquny 98eviaay Jued 193

*1961-0961 ‘s3Tnsax 3uT3ljsu pioJisyilesy oMeT °HT 9[qEl



o

so10ods UsTIJ Yysnoa s°3BOIPUlx

- - 08°¢C1 0%7°%¢ - 00°001 70° %9 00°00T ¢cl ST®e30L
6G°C 08°'C-0¢°¢C 91°0 0%°0 66T 9¢°1 18°0 79°1 [4 yunag
6S°C 0O¥'€-0T°C €LY 08°11 161 wm.om 89'€C  9£°8Y 6S arddead 23TUM
%1% 08°%-09°¢ 7%°0 08°1 8¢1 oy ¢ 81°¢ 8¢ "L 6 LW#MCSm T118en1g
09°C 09°¢ 11°0 0C°0 01¢ €8°0 €65°0 ¢8°0 i sseq pa3jods
LT'T 09'¢-00°C L8°C o%S 0c¢e I%°2¢ ¢e"y1  €1°¢¢ LT sseq 93TUM
26T O0L°1-0¢°1 oL"1 08°1 68¢ A28 %! €6°8 8€"L 6 ysT1J3ed [auuey)
05'Z 0S°%T 60°0 0Z°0 002 69°0 w40 28°0 1 xd1eo
05°C 0§°¢ 02°0 02°0 09¢ 9¢°1 00°1 28°0 T xOT®JIJINng Yyinowjieug
98°'T 0CT'C-0S°1 8€°0 o7°1 881 00°¢€ 61 €L"G L ¥PBYS PIABZZTIYH

0S°0 0Z°0 029 68°€ 67T, 28°0 1 x1e8 9souduog
291 001 06% 99°21 11'8  01°% S x1e8 pe3jods
jau jo 39U Jo () UySteM  ( °'sq1) FYIER)
o8evaoay  93uey 31993 001 31997 001 y33uo] Jo 1y31oM 19g aaquny so10adg
wa ™ aad spunog aad asqunpy o8vasAy  3Jued 193

*0961-6G61 ‘s3Tnse1 SuTiiau YixoM eT ST °I4EL



-22-

s9109ds YsT3 Yy3noa1 ss3eOIpUTK

= = L% 09°'6 S 00°00T S6'€C  00°001 8% sT®3l0]

LS°C 0S°€-01°¢C 68°0 00°¢ CLT 18°81 Ev'Yy 9¢°1¢ ST 91ddeIo °23T1YM
€C°% 09°%-09°¢ Le:o 0C°1 [4N! 69°¢S 7€' 1 0S°¢C1 9 Ystyuns 11138°n71g
0¢c°¢ o0cC'¢ 0T°0 0¢'0 0¢e €1°¢ 0S°0 80°¢ T ss®q 931 T1YM
S6°T S6°1 €10 0C'0 0S¢ 08°¢ 99°0 80°¢ 1 sseq yinows3ieq
S6°T G8°1-G€°'1 L2'0 09°0 9¢¢ €L°G GE°1 §2’9 € UsT33zeo Jsuueyj
¢6°T 00°€-S0°1 1e°1 00°% 861 LL LT %6°9 L9° 1Yy 0¢ xP®YSs paezzty

o%°1 020 056 8962 66°9 807 1 %188 asouduor

%E*0 020 0SH 68 "L wLT 80°¢ 1 x183 psjjodg

39U jo Jou jo ( * ) JUST1oM ("sq1) Juso
o3®v19Ay  a3umy 1997 001 3997 001 y3S8ust Jo 3y31opM asg Isquny soT108adg
wlu Wa 1ad spunog aad xaquny o8vi2Ay  jued aseg

"1961-0961 ‘s3Tnse1 Burijsu yjiom o ‘9T a1qE[



