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Introduction

Brook trout Salvelinus fontinalis are the only native anadromous salmonid in the
Minnesota waters of Lake Superior. Brook trout that spend part of their life in Lake Superior
are referred to as coasters (Becker 1983). Anecdotal angling reports indicate that catch rates
of coasters were highest in the mid-1800's (Smith and Moyle 1944) and populations
experienced precipitous declines throughout the late-1800's and early 1900's due to
overfishing and habitat degradation (Horns et al. 2003).

In early attempts to rehabilitate coasters in Minnesota, various life stages of brook trout
were stocked from the mid to late 1900's with minimal success (Schreiner 2006). No stocking
efforts to rehabilitate coasters have been made in Minnesota waters by the Minnesota
Department of Natural Resources (MNDNR) since 1987; however, some stocking has
occurred by the Grand Portage Band of Chippewa within reservation waters.

Despite adversities over the past 150 years, small self-sustaining populations of
coasters continue to persist in many tributaries along the Minnesota shore. To assist in
restoration efforts, regulations were enacted in 1997 that reduced the bag limit to one,
increased the minimum length limit to 508 mm (20 in), and created a closed season from the
last day of September to the second Saturday in April (Schreiner 2006). The MNDNR also
initiated a fall electrofishing survey in 1997 to monitor coaster populations on the Minnesota
shore, assess the effects of restrictive angling regulations, and collect genetic information. Fall
electrofishing surveys were planned at five-year intervals (Schreiner 2006).

The objective of the fall 2007 survey was to continue to document the distribution,
abundance, size and age structure, and genetic makeup of coasters along the Minnesota
shore. Data from 1997 and 2002 will be compared with 2007 data to determine if regulation

changes have influenced coaster population characteristics. Information gathered with these



surveys will also contribute to the overall understanding of coaster rehabilitation efforts in other

portions of Lake Superior.

Methods

The study area consisted of most streams along the Minnesota shore of Lake Superior
between Duluth and the érand Portage Reservation. Streams were sampled from late-
September through early-November, when water temperatures ranged between 0 and 15°
Celsius (°C). Streams were sampled from the lake to the first natural barrier, or to a known
landmark if a barrier falls was not present. Fish were sampled using a Smith Root model 11-A
backpack electrofishing unit (300-400 V, 60 Hz). The amount of time (seconds) electrofished
was recorded for each pass on each sample. Multiple passes were conducted if all brook trout
observed on the first pass were not netted, and time allowed. If multiple passes were
conducted, data was recorded separately on data sheets so depletion estimates could be
determined. However, for the sake of this report the data from all passes on an individual
sample event were considered one sample.

Sample crews consisted of three MN DNR employees. A splitter was placed on the
anode on the electrofishing unit, which allowed a two anode, trailing cathode configuration. All
three individuals carried dip nets. The third individual followed behind with a five-gallon bucket
and a net. Water temperature in °C and discharge in cubic meters per second (m°/s) were
measured near the mouth of each stream, on each sample date. A water sample was
collected from each stream sampled on one occasion, from which total alkalinity (mill
equivalents per liter; meq L™), conductivity (micro siemens; uS), and pH (power of the
hydrogen ion activity) were determined. UTM coordinates were obtained at the upstream and

downstream end of each electrofishing station, and at the location discharge was measured.



All trout and salmon collected were measured to the nearest millimeter (mm), weighed
to the nearest gram (g), and sex was determined for fall spawning fish. Fall spawning males
and females were classified as ripe, green, or spent. Scale samples were collected for age
determination from all fall spawning trout and salmon, and a sub-sample of juvenile steelhead.
Scale samples were taken from 10 juvenile steelhead per 10 mm length category per river,
throughout the entire sample period. All scales were aged and the mean length at the time of
last annulus formation was determined for brook trout. A piece of tissue was removed from the
left rear pelvic fin of brook trout for genetic analysis and marking purposes. Tissue samples
were placed in individually numbered vials containing 90.5% ethyl alcohol for future genetic

analysis. Non-game fish were identified and released.

Results and Discussion

Environmental conditions had substantial impacts on the 2007 coaster brook trout sampling
results. Stressful conditions in winter occur when there are prolonged periods of sub-zero air
temperatures and snow depths that are insufficient to insulate streams. These conditions often
result in streams becoming frozen to the bottom in reaches, greatly reducing habitat for fish. In
2007, after receiving only 0.5 cm (0.2 in) of precipitation in January, all of St. Louis, Lake, and
Cook Counties were designated as being in extreme drought status throughout January and
February. Numerous reports of stream reaches freezing to the bottom and water flowing on
top of the ice were relayed to area fisheries offices along the Lake Superior shore throughout
February 2007.

Stressful conditions in late summer are the result of low water levels and high water
temperatures. In 2007, St. Louis, Lake, and Cook Counties were designated as being in either
severe or extreme drought status from early August through September. Cumulative

precipitation amounts throughout July and August 2007 were less than half that of long-term



averages. It is necessary for juvenile trout and salmon to use streams as nursery areas for up
to two years prior to entering Lake Superior. Low water levels and high water temperatures
result in juveniles entering the lake prematurely, decreasing their survival.

A total of 17.3 cm (6.8 in) of rain were produced by three large storms in October 2007, and
resulted in stream water levels that were too high to sample between October 8 and 15, 2007
on all streams. Discharge remained too high before ice up on nine of the largest streams
designated to be sampled in the fall of 2007.

As a result of the drought conditions throughout winter 2006-2007 and summer 2007, the
number of age-0 and age-1 brook trout sampled were expected to be lower than the previous
surveys. The high discharge that was the product of the October 2007 rain evénts resulted in
sampling conditions that were less efficient than the previous surveys. Therefore, crews
sampled at a slower pace, and catch per effort values should be compared cautiously with

previous surveys.

2007 Results

Seventeen streams were sampled between September 28 and November 8 (Table 1).
Water temperatures ranged between 0.6 and 13.3 °C, while discharge ranged between 0.12
and 4.87 m¥s, alkalinity ranged between 13 and 88 meq L™, pH ranged between 6.3 and 8.2
MS, and conductivity ranged between 48 and 247 pS (Table 2). A total of 38 sample events
were completed (Table 3).

The cumulative on-time electrofishing effort was 36.7 hours, with a mean of 0.97 hours
per sample (Table 3). A total of 181 brook trout were sampled, of which 28 were recaptures,
resulting in 1563 different fish. The overall catch per effort (CPE) for brook trout was 4.9/hr.
Catch rates for brook trout were highest at Spruce Creek (16.9/hr), Poplar River (14.8/hr),

Kadunce Creek (13.3/hr), and Little Marais River (11.2/hr). The most brook trout were



sampled at Kadunce Creek (84), followed by Spruce Creek (31), Little Marais River (21), and
Kimball Creek (16).

Twenty-seven percent of brook trout sampled were >250 mm (Figure 1). Forty-six
percent of brook trout were age-2 through -4 (Figure 2). Brook trout sampled had growth rates
of 71 mm between age-1 and age-2, 106 mm between age-2 and age-3, and 68 mm between
age-3 and age-4 (Figure 3, Table 4). Of mature brook trout sampled (>130 mm), 40% were
male (N=49) and 60% were female (N=73) (Figure 4). Eighty-seven percent of brook trout
sampled were captured when water temperatures were <6.9 °C (Figure 5).

Two brook trout with fin clips were sampled in the fall of 2007. A 265 mm female with a
right pelvic fin clip was sampled on two occasions at Kadunce Creek, and a 326 mm female
with a left pelvic fin clip was sampled once at Silver Creek. These fish were potentially from
stockings on the Grand Portage Reservation, which will be determined by future genetic
analysis.

Rainbow trout were the most commonly sampled species of trout and salmon.
Shorewide catch rates for age-0 rainbow trout were 25/hr, while catch rates for age-1 and older
juvenile rainbow trout were S/hr (Table 5). Non-salmonids sampled included thirteen species

(Table 6).

Comparisons among 1997, 2002, and 2007

Seventeen streams were sampled in 2007 compared with twenty-two streams in 1997
and ten streams in 2002 (Pranckus and Ostazeski 2003, Tilma et al. 1999). The number of
sample events completed in 1997, 2002, and 2007 was 41, 24, and 38.

A total of 382, 126, and 181 brook trout were sampled, in 1997, 2002, and 2007. The
overall catch per effort (CPE) was 17.7, 16.1, and 4.9/hr, in 1997, 2002, and 2007. Lower CPE

in 2007 was likely a result of relatively low numbers of age-0 and age-1 brook trout due to: (1)



drought conditions throughout winter of 2006-2007 and summer 2007, (2) higher than average
stream discharge resulting in reduced sampling efficiency in 2007, and (3) the 2007 crew
spending more time electrofishing per area.

Of all streams sampled in 1997, 2002, and 2007, Kadunce Creek and Kimball Creek
were the only two streams at which more than15 brook trout were sampled in all three years,
while more than 15 brook trout were sampled at the Cross River, Devil Track River, Little
Marais River, Onion River, Split Rock River, and Spruce Creek, during one or two of the three
surveys.

The size-structure of brook trout sampled in 2007 was greater than that of the 1997 or
2002 sample, likely due to the reduced number of age-0 and age-1 brook trout sampled in
2007 in conjunction with the presence of age-4 individuals. Twenty-seven percent of brook
trout sampled in 2007 were >250 mm, compared with 6% in 2002 and 10% in 1997 (Figure 1).

The age-structure of brook trout sampled in 2007 was greater than the 1997 or 2002
sample. Age-4 brook trout were not sampled in 1997 or 2002, while 11 were sampled in 2007.
In both 1997 and 2002, 20% and 16% of brook trout were >age-2, while in 2007 46% were
>age-2 (Figure 2).

Brook trout growth rates from age-1 to age-2 were similar in the 1997 and 2007
surveys; however, growth rates from age-2 to age-3 were greater in 2007 (Figure 3). Growth
rates of brook trout from the 1993 Isle Royale sample (Slade 1994) were greater for all age-
categories than either the 1997 or 2007 samples. Growth was not determined in 2002.

When looking at data collectively from all three surveys, 95% of brook trout were
sampled when water temperatures were between 0.00 and 9.72 °C (Figure 5). These data
indicate how close to ice-up and how small of a window brook trout spawn along the

Minnesota shore.



Genetic analysis of the brook trout sampled in the 1997 survey by the MNDNR
concluded that a substantial genetic diversity still exists within brook trout populations along
Minnesota's shoreline, and native brook trout populations suffered no significant genetic impact
from previous stockings (Burnham-Curtis 2000). Genetic analysis of the brook trout sampled

in the 2007 had yet to occur at the completion of this report.

Conclusions

Overall, a higher number of older and larger brook trout were sampled in 2007,
compared to 1997 and 2002. Sampling every five years is a minimal level and only provides a
snapshot of the population. If funding exists, future consideration should be given to annually
sampling a subset of streams, while continuing to sample all of the streams every five years, or
increasing the frequency of sampling all streams once every three years.

Current regulations allow anglers to fish for coasters below posted boundaries on the
Minnesota shore from the second Saturday in April through the last day of September.
However, anglers can continuously fish for salmon year round. Incidental hooking mortality
associated with small concentrated populations of an aggressive species such as brook trout
and noncompliance with the regulations may limit coaster recovery. During the 2002 and/or
2007 survey, anglers at Silver Creek, Kadunce Creek, Poplar River, Caribou River, and
Gooseberry River stated that they were brook trout fishing (out of season). Compliance is
essential for regulations to be effective. Continuing to focus on public education of regulations
appears necessary to increase the likelihood of this programs success.

Based on the results of the 2007 survey, we are cautiously optimistic that coaster brook
trout rehabilitation is starting to progress, but it will take time. Angler expectations must be

reasonable as wild coaster brook trout will never support a large harvest fishery in Minnesota.
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Figure 1. Comparison of the size-structure for all sampled brook trout between
1997, 2002, and 2007.

70%
» %1997  E2002 2007
4 60%
_9 50%
% (+]
e 40%
o
] 30%
=
b 20% +—
)
§ 10% +—
o 0% - : . -_

Age-0
Age-1

N

(]
o
<

Age-category
Figure 2. Comparison of the age-structure for aged brook trout between the
1997, 2002, and 2007 samples. All individuals in 1997 were not aged.

11

Age-3

Age-4




Percent

= = = MN Fall 2007 (Ward 2008) —— MN Fall 1997 (Tilma et al. 1999)

—&— Ml Fall 1993 (Stade 1994)

500

400

300

/ i
.‘

.

’

w

-

--

Length (mm)

200 V"
100

0 Ll T
0 1 2

3 4
Age

Figure 3. Comparison of mean back-caicuiated iength at age for brook trout in
Minnesota in the fall 1997 and 2007, and Isle Royale, Michigan in the fall 1993.

1

L

1997

100% —
80%
60%
40% -
20%
0% - : .

2002
2007

Year sampled

)
2T

Figure 4. Comparison of the sex ratio of mature brook trout sampled in 1997,
2002, and 2007. Numbers do not include recaptures.

12




70%

60%

1997

2002

W 2007

50%

40%

30%

Percent

20% -

10% -

0%

0.0-1.4

.

1.4-4.2

4.2-6.9
6.9-9.7

Water temperature °C

9.7-12.5

12.5-15.0

Figure 5. Comparison of the temperature at which brook trout were sampled in the 1997,
2002, and 2007 samples. These numbers include recaptures.

13



14!

8/¥.616|06C/8G [€€1/616|8C/48G| Gvl |SINOT 1S yining (424 abpuq HY Jo weasysdn Jappe| ysy 0} el| GL-S ISAIY 19X0Ng
0LLZLCG |PELE0Q [GLELLES 92009 | 6'8C SMET yining 295} aulliamod mojaq s||e} JalJeq o) 8Xe]| 61-S IBAIY LemalS
LEVYBZS [G61289 | £6CY8CS (8595289 L'L6 A00] | SIele|\ puels) 991 s||e} Jauleq o} e[ z9-S | (pIeA J93() ¥e81) 8onuds
0L¥E1LCG [65.G09 |0€LELCS |£€6508| C0C SMET uirng 1%0)4 S||e} Jauleq o) 8)eT| L¢-S 2931 JBAIIS
02588.¢S |vL2c/9(16€8.251|.612.9]| 006 00D [slelely puels) 0S1 S|[e} Jalleq O) 84| 8G-S Janly Jejdod
LG5CPCS |0V8YEQ [GCRCYCS | L6EGED| |L°LG oXET puejul4 8l. |9 AMH Je sapiis 0) el| /£-S 13310 Spesied
98ES/.CS |CLY/99(161642G |0¥G 99| 698 400 | Sleel puelo) G6¢ S||e} Jalleq O] ©¥e7| 9G-S J3AIY UOIUQ
61L0EGCS |99CEY9 |656CS5CS [S6EEY9| 8G9 oXET puejul§ 091 S|iej Joueq O} e| #i-S JBAIY SIelel SN
¥61.6CS 69801 L [PPLO962S | LL0LLLY €LLL 00D | SIEJe|) puels) GE9') [feJ} bupjiy jJo saplis 0} ayel| 0/-S 43317 [lequulny
C19/6C5 |9¢6C)L L |9GCL62S |£€60ELL| 68LL 00D |Slelelp pueld 8¢h S||e} J1ouleq O SeT| Z/-S 39310 Sdunpey
EPEE0ES |9G9CLCL |SG820ES | L004CL| 8'8¢CL A00]) | Slelely puels 048 S||ej Jalieq O} a4eq| L/-S JBNIY P33y anj4
PrLO0ES |98 €L [286S0ES |LEGLEL| OCEL {00] | Slelely puel 181 19 AmH o1 axel| 08-S Y8210 Jenbied
1280625 (082569 |608062S [86.563| 6901 300D | Ssfelely puels) ZlL S|[e} JouJeq 0] a)e’| 99-S (ysngesoy) Janry |le4
L/¥91¢2S (292809 |96291L2G [9¢809| 8¢CE OXET yining 09¢ ulqeo Aqg s||e} JSJy 0) 8bplIq USPOOM | Z22-S 1oAY Juswdwieous
L/BS0ES | L0S6CL [CSPS0ES |SL66CL | O'LEL 00D [ Slelely puelD) S8 S|[e} Jouleq 0] 8XeT| 6/.-S AS31J uosped
LEVBSCS [6618Y9 |€42€8G2G (11989 G'0L e puejul4 13 S||e} Jouleq O] @] /1S JIAIY NhoquED
9] 66€CS | 168829 |0EPSECS |G60629| C'LS oXET puejul4 00¢ sjje} Jauseq o} uoobey yo pua weansdn| se-S JOARY JaAesg
buiypoN bBunseg | BuiyuoN Bupseg | Jaqunu Auno) ealy {w) yibus| uonduosap ajg| Jaqunu weansg
weasnysdn weassumoq Remybiy sauaysid uopels I

*SUOoIJe20| Juawssasse Bulysiyo13dso N0} yoouq 200 40 suonduasap ays Apms °| sjges




Sl

abieyosip aye) 0} uoneso| sjeldoidde ou

¥02 Z8 88 160 Ll 8/l 13AIY Ja)ong
v2 8/ 0. Ge'0 | 220 L'L | 96 g/LL |62/01 1oAY Jemels
GS 9'9 8l 950 | G50 | 650 90 | 96 | 22/ o/LL |92/01 [21/0L] (PieA J98Q) %8810 oonidS
16 8'9 Gz €€'0 | 950 vy | €€1 62/01 | 82/6 %8310 JaA|IS
8t 9'9 zZ I8V 6'¢ ZiLL JaAlY Jejdod
98 L', L€ zLo]sco 90 | €€l T EZ 39910 apestied
99 7’9 el 8L0|2Z0 96 | 96 L€/01 |GL/01 1aAly uoluQ
06 v/ 8¢ gtofgro|z0L]zzo] 2L | L9 [ 68 [ect JorLL]LeoL]|ZLi0L] 2/OL JONY siesepy s
19 6'9 (44 990 | ¥8°0 ee | 29 L/LL [SL/0L %8810 |[Bquily
0L 8'9 0g 960 [¢ego|ze0]|ze0] ¢ | 9s [ 19 [z |siii]ocoL]|aLiol] Lol %8810 dounpey
.S 9/ 6l ZL'0|z2so 90 | £¢ /1L |9Z/0L JOAY pasy ajn|4
Gl €9 0z €20 | €01 L |11 Ge/0l | 8/01 %3310 Jenbied
L0L 0L 8l Z2l'0|se0| 220 vy | L9 | 29 L/LL |S2/0) |9L/0L {(Ysngesoy) jonly Jied
86 el €¢ 620 | 670 vy | €€l 62/0l | 82/6 JaAry juswdweous
LLL 6'9 8¢ ve0 | 610 96 |zt Gz/oL| L/olL %8819 uos|ied
L8 43 Gz 060 | 80'L 96 | 2L LE/0L | #/01 JaAlY hogue)
88 L9 0¢ R z L'L | 8¢l o/LL | zoL 19A1Y Janeag
L# L# L# b# | c# | e# | L | v | c# | T# | g || c# | 2w | # Weal)S/IaAry

fiaonpuod Hd  Auneyy [ejor

(s/.W) ebieyosig

(9,) @amesadwa) Jajepp

pejdwes sajeq

*sojep ajdwes 200z 243 uo AjAnonpuod pue ‘Hd ‘Ayuijeye jejo) ‘ebieyosip ‘aunjesadwa) 19jem Yyl 'z a|qel




91

£°99¢ 1'86¢C 0°¢6l 6'Lct 9cl ueaw pajybiapp
£'99¢ YAVA Y4 6'8l¢ 0cvl L 14 €00¢
0'10¢g 96le avel 9 € 00¢
¢'981 L'vCl €6 4 G00¢
9611 9% 3 900¢
y-aby ¢-aby Z-oby L-aby azis aby sse|o
a|dwesg Jea A

*1002 lie} ul pajdwes Inosy yoouq Joj abe je yibus| pajejnojes-yoeg ‘v s|qel

6l 61 C [ 90t 8/l J3AlY J8yong
00 00|00} O 0 0 LL'0 | SCL 8/LL | 62/0l 18AIY Hemals
691 9GL[LLIg|LZL] LE 4 Ll 0l 920 |80 (6.0 o/LL [gz/0L| 2101 | (pleA 1eaq) yesi) eonids
8'C LS |00 § g 0 /80| ¥6°0 62/0L | 8T/6 J@a3.1] J8AjIS
8'vL 8vlL] & G 0 419" 1oAY Jeydod
0’0 00|00} O 0 0 00C | ¥G'L Ll | ¥/0L J@8.] speslied
L'l ¥'S |00 ) ¥ |4 0 v.'0 | 66 LE/OL| GL/OL I9AIY UoIuQ
2k Jocl|e62/00 (€S| L2 g Zl 0 v OO [0 | LE0 | SL0J9/LLILE/OL]LLIOL] 2/0l JBAIY SieJelN 3[R
o'y 9¢ /L1 ] 8l el € leC | L) L/LL | GL/OL Y831 |lequuiy
€EL JLvL|08L[LGL |6V | #8 x4 0¢ 14 L | 6¥L [ 29V [ 2LL |erL JS/LL]0E/OL|SL/0L] LioL 39810 3duUnpey
£l bLI9L ] ¥ [4 Z 68°'L | GC'L LLL | 92/0lL JBAIY pasy 8N4
00 gojo0o0}) O 0 0 €€0 | LEO GZ/0L| 8/0L %9319 Jenble
9'S 90|19 |00} € [4 } 0 6L0|Z2L0[8L0 L/LL |S2/0L| 9Li0l (Usngasoy) Janly |led
0’0 00|00} O 0 0 890 [ 00'L 62/0L | 8T/6 JaAlY Juswdweous
0’} g0 [cCL] € L Z 6Z'L | G9'L GZ/oL| Lol )981] uospe)d
£ SY |00 ¢ 4 0 S0 | er0 LE/OL| t/0L 48AIY nogqued
S0 6000 L l 0 8Ll 1S90 9/LL | <ol I3AIY Jonesg
UBOIN | vt | €4 | T# | L# |IBIOL| t# cH CH# L# v# e# # Vit | v# | # 43 L# Wweang/iaAly
(4noypequinu) pajdwes JaqunpN sinoy) Joy3y pajdwes sajeq

Moy Jad yoen
‘AaAins 200z 3y inoybnouy) (a3nuiw Jad 1noJ3 joouq Jo Jaquinu) Joys Jad Yyoyes pue (BUiysijo)oad Spuodss) 1oy Jo Junowe ayjl "¢ aqel




LEL L'eLjzse 28| #l L] OE 0g 901l 8/l Jonly Jeqong
L8 66|08 ] 022 V2 | S0E | 4L L |0L] EF G | 8¢ LL0|GC| 8/LL |62/0L JaNY Vemals
£6 9GLIGLL[ LG | 202 00|68 |08c | Ll 6|V | L8 L | 0E 9208201640 9/LL (920l [LLioL %8310 sonudg
j 44 69 |1¢C| 862 8/E[€2C | 8 91¢C| ¥s g€ | 1 /80|¥6°0 6¢/0L | 82/6 91D JBNIS
00 00} 00 00| O 0] 0 0 ¥E€0 415" Jany Jejdod
87 Sy (90| 9% 0gc| L'L | 0L 611 48 9. | L 00C|[¥S'L Ll | ¥i0L 32310 Spesifed
£ L'y |00 | TFL L6288 | € €10 €€ 6L | ¥l 720165} LEOL |SLIOL JBARY UoIUQ
9L 2|00 |€l | 682 |LSL|e6c|cbL[00F ) € OlL ) #§ 9 [0€ L0 [LE0[SL0 LE/OL [ZL/OL | 2/0L | Jond Slelely s
LS L6 |l | 8ES v0 [0'GcL | €2 lc|c | Lle I |9lC Lleg|eL’) LLL [GLIOL 3310 [lequung
04 9¢ [8G |8C | #EF |8CL|SCE|EVL| Oy | 92 OlL| v | €2 8¢l | 0L L9V 2L |eh) 0c/0L |9L/0L | L/IOL 38810 sounpey
b'S 7€ |08 | SLL 6L [0cCE | 9L 9 [OL) SS Sl | Ov 68°L |ST'L /L1 |192/0L | oA pesy 8inld
00 00 (00 | ¥SL 66C| 00 ] O 0|0} 0L oL| o0 £€€0(1E0 G2/0L | 8/0L %ea1Q Jenbie
9'c 8GL|00 |00 |69 90L|(LCL{Ll8C ]| € 0|0} 6 ¢ |S 6L0({2L0|8L0 L/LL [S2/0L (910l JoNY lled
90 00 (0} | 06k ole|s0L | L 0L € L2 | L 89'0/00°L 62/01 | 82/6 |1oAn Jusudweous
0 6€ [ 90 | £1E eveleel] 9 G[L] 6 0L | cC 6C'1[S9°) Gc/oL | Lol %8810 UosLED
¥e L9 |00 ] bsZ Sv L9 ] € €10} 2 ¢ |0¢ SF0|EV0 LEOL | P/OL J9ARY Nogued
0zl gLLiecl] VL Ll |00 | 2 81 ¢ ¢ |0 8111590 9/LL |20l JOAlY Janesg
ueaiy S | o | n |UeON | bi | S | 2# | ¢ |IB0L Y L |1E301 |1 o | L# S| TH | L# e | TH | L# WealISIaAR]
(anoypraquinu) (4noyzequunu) +}-9be JaquinN g-abe JaquinN (sunoy) poyg pajdwes sajeq
I +)-abe Iy o-obe
uoya Jad yajes poyo Jad yoyey -

"fonans 2007 I1es 3y Inoybnouy; (anoy sad nosy moquiel jo Jaquinu) Hoya Jad yojes pue (Bulysyo}oaje SINOY) HOYS JO JUNOWE 3y 'S d|qeL




81

JBAIY Jayong

19AIY HEM3]S

(pJeA J2aq) ¥@a1) sonidg

XXX |

XX [ |

XXX X

%8810 IaAIS

x|

18A1Y Jejdog

)aa1) apesied

XX

19AIY UoILO

13AIY slel=y ST

39817 [lequily

XX >[5

)92l aounpey

XXX XX

1oAY pesy ainid

XX XXX

XXX |>X

¥9al1) Jenbie4

x

(ysngesoy) JoAy |led

b

x

>

x

x

>

x

JaAlY Juswdwedsuy

x|

x

%8810 uosjen

x

X

1aAIY noqued

JoAY Janeag

19X0Ns ajym|>

yolad jnoJy

20ep Ajjegpal ussyuou

N0y moquie|x< | [>< [>< 3¢ [>¢|5<|>¢ [>< [><| > [

ysyuns paasuiydwnd

uowles yuid|><[>

uidinas pajow| >

aoep asoubuo)

qnyo yaa10|x

IauIys UoWIWo|x

uouwlfes oyoo

uow|es %oouiyo

100ing| >

IN0J} UMOIq

InoJy yoouq|< > |

3OBga0NS ¥ooiq

(Ban|qf><

aoep asouyoe|q|x

peay|ing *oe|q)»<

"JUBWISSASSE IN0J} Y0OoIq Z00Z I1e} 2y} ul pajdwes saisads ||y "9 a|qel




