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Depth Profiles of Temperature, Specific
Conductance, and Oxygen Concentration
in Lake Powell, Arizona—Utah, 1992—95

By G. Richard Marzolf, Robert J. Hart, and Doyle W. Stephens

Abstract

The depth distribution of temperature in lakes and reservoirs establishes vertical-density
gradients that regulate the distribution of a wide array of chemical and biological features. In Lake
Powell, the depth at which inflowing river water enters the reservoir is controlled by the water
temperature of the river compared to the vertical-thermal structure of the reservoir in late spring
and early summer. The measurements reported here document the longitudinal and vertical
pattern of temperature, specific conductance, and oxygen concentration on several dates in 1992,

1994, and 1995.

INTRODUCTION

The interaction of lake surfaces with solar radi-
ation (heating) and atmospheric conditions (wind,
cloud cover, and composition) drives the develop-
ment of major depth-variant patterns in lakes. The
seasonal variation in the vertical profile of temper-
ature has been one of the most descriptive features
for comparison of lakes for most of this century
(Forel, 1895). The thermal structure sets the
pattern for subsequent development of mixing
patterns by wind, consequent gas exchange with
atmosphere, and vertical chemical patterns in deep
water below the barriers to wind-mixed contact
with the atmosphere. Thus, the vertical or depth
patterns of a great many physical properties are
instructive about the basic, independent, physical
processes that control the distribution of living or
nonliving materials dissolved or suspended in
lakes.

For example, the mixed upper layer (or epilim-
nion) results mostly from thermal control of
density; water warmed from the surface is charac-
terized as containing the lighted zone (euphotic)
that defines the spatial extent of photosynthesis. In

water deeper than the mixed layer (or hypolim-
nion) where light is limited, chemical and biolog-
ical processes (reduction and respiration) proceed
without the influence of atmospheric exchange or
oxygen-producing photosynthesis. More complete
discussion of the rudiments of these processes can
be found in basic limnology references such as
Hutchinson (1957) or Wetzel (1983).

Lake Powell is influenced strongly by the
hydrologic regime of the Colorado River that was
impounded by Glen Canyon Dam in 1957-63.
Lake Powell was filled for the first time in 1981.
The annual high inflow period is from snowmelt on
the west slope of the Rocky Mountains during the
late spring and early summer (April until July).
The inflow water during this period generally is
low in salt concentration. In the late summer and
fall, the lower inflow carries higher salt concentra-
tions because the influence of tributaries draining
arid portions of the drainage basin is greater and
irrigation return flow from agricultural lands
carries salts (Torns and others, 1965).

Reservoirs typically exhibit longitudinal varia-
tion caused by the hydrologic regime and the water
quality of the river that was impounded to form
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them (Thornton and others, 1990). The advective
transport of water and materials into Lake Powell
from the Colorado River was thought, therefore, to
impose longitudinal patterns in temperature and
conductivity that, when superimposed upon the
vertical structure driven by processes mentioned
above, would help explain much of the spatial vari-
ability of water quality that has been observed.

Some of these patterns have been described by
Merritt and Johnson (1977) and Johnson and
Merritt (1979) during the period when Lake Powell
was filling. The data were few and oxygen concen-
tration was not among the profiles that were
measured. Technology for gathering and handling
profile data improved with the development of field
dataloggers. The objective for data collection was
to understand better the physical basis for the
vertical and longitudinal variations in water
quality. The study design employed to achieve that
objective included: (1) repetition of the profile
measurements 30 years after Lake Powell was
filled, (2) sample according to a more dense spatial
design in both longitudinal and vertical dimen-
sions, and (3) include measurements of oxygen
concentration as an indicator of biotic and chem-
ical processes.

The data reported in this report (tables 1-5 at
the end of this report) resulted from this study.
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METHODS

Field

In 1992, there were 13 sampling sites on the
mainstem of Lake Powell. These are the same sites
that were used by the BOR in their routine moni-
toring program. In 1994-95, a 14th mainstem site
was added at the mouth of the San Juan River. The
site names, the two letter codes with which we
identify data files, the site locations in river kilome-
ters, and the latitudes and longitudes are shown on
figure 1.

Locations in the field were accomplished
through dead reckoning in 1992 and with Satellite
geopositioning instruments in 1994-95. Depths
were measured with sonic equipment, traversing
transects to find the pre-existing river channel, and
verifying latitude and longitude coordinates. The
same sonic fathometer was used to follow the
profiling instrument on the downcast in order to
approach the bottom closely without embedding
the instruments in the sediments.

The profile measurements were made with a
Sea-Bird Electronics, Seacat SBE 19-03. The
temperature and conductivity sensors were cali-
brated annually by the manufacturer and found to
be stable and accurate. The calibration coefficient
of the pressure transducer was revised on each field
excursion to accommodate changes in reservoir
levels. The oxygen probe was cleaned and cali-
brated at 0 percent and 100 percent saturation
before and after each field excursion. During any
excursion, there was no measurable departure from
the calibrated voltages. A thermistor in the oxygen
probe failed on the April 1992 trip perhaps because
of some extreme thermal variations. Oxygen data
are not included from that trip. Subsequently, the
instrument was kept submerged in a tub between
sites and casts to minimize rapid thermal changes.

The datalogger on the instrument was
programmed to scan the sensors at 0.5 second
intervals. The data are logged as raw voltages from
the sensors in hexadecimal format. At this
sampling interval, the profiler sampled each sensor
two or three times per meter and profiles were
accomplished in 2 to 15 minutes depending on the
depth. Downcasts were controlled to a descent rate
of less than free fall (0.5-1.0 meters per second).
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Figure 1. Distribution of sampling sites on Lake Powell.

The time at the start of each cast was recorded to
link the file in the datalogger to notes identifying
the location and dates on which they were made.
Immediately upon retrieval of the profiler, it was
connected to a field laptop computer so that
specific headers of date, location, and coded file

O —— O

20 KILOMETERS
1 1 1

T T ]
20 MILES

name of the cast could be added to the file. The file
was also downloaded on to a hard disc and backed
up on a floppy disc at that time. These raw data are
available from the senior author if necessary but
this report presents only derived, converted, and
average values from this raw data set.
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Analytical

The files were manipulated later with the
manufacturer’s software (Seasoft version 4.0 in
1992, version 4.024 in 1994, and versions 4.011
and 4.212 in 1995). These data were first
converted into derived values of depth, tempera-
ture, specific conductance, and oxygen concentra-
tions as ASCII numbers in engineering format
from the hexadecimal format and then averaged
into 0.5 meter “bins” in 1992 and 1994 and into 1.0
meter “bins” in 1995.

Files were then imported into spreadsheets for
inspection and edited and into graphics software
for preparation of three-dimensional contour plots
(see figure 2 for example).

The entire data sets offered in this report are
available in spreadsheet form (Quattro Pro for
Windows or Quattro Pro for DOS) from the U.S.
Geological Survey, Arizona District, 520 North
Park Avenue, Suite 221, Tucson, Arizona
85719-5035. These data sets also are in the data
base at the U.S. Geological Survey office at 2255
N. Gemini Drive, Flagstaff, Arizona 86001.

Glen Canyon Dam
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Figure 2. Longitudinal-depth plot of specific conductance distribution in Lake Powell in July 1995. The distribution of
low conductivity water of the spring flow of the Colorado River from Hite, Utah, to approximately 175 kilometers that then
extends as a subsurface advective plume almost to Glen Canyon Dam.

4 Depth Profiles of Temperature, Specific Conductance, and Oxygen Concentration in Lake Powell, Az-Utah, 1992-95



BASIC DATA
Tables 1-5

Basic Data 5






L'ees 8Tl 5 41 L'¥T8 |4t 4 (184%] 66 1 4 8,98 L6 15 4 0'¢L8 1ot 1 4
8'E8 o¢l (1841 P88 8Tl ovi €768 oot 0pl L'698 001 (13 41 $'698 144 ovt
1'6¢8 el gel £'ets Sel Gl 6'0S8 ol §el €698 €01 gel 8'0L8 Lol gel
[4%%] el 0¢l 0'8¢8 6¢l o¢l o'L¥8 901 0€l €698 S0t oel S1L8 801 0¢l
£'ees g€l 194 0'ce8 (474! el Viv8 ol §el $'798 601 x4 $'898 "1t ¥4
'1e8 I'vl 071 0'ce8 [44! 071 0°sH8 €1 (Urq ! 6098 (AR 0°Cl L8 €1l 0l
0'c¢e8 144! Sl 6'1¢8 144! Sl L'6v8 g1l Sl 6798 g1l 11 £'898 LT1 I B
TLes Svl o1l 9°¢ce8 9%l o1l €88 L1l Ot 0798 LTl 011 9998 [ 011
7'9¢8 A4l S0l 9°7¢e8 8Pl g0l 8918 0cl S0l 9198 0¢l1 1) 1698 9°Cl S0l
L9¢€8 L'¥i 001 P'ye8 6vl1 0ot 8T8 L& 001 §'098 L&A 001 80L8 I'el 001
89¢8 8yl §'6 0'pe8 6'vl S'6 9'1¥8 8Tl §'6 9098 87l $'6 9°TL8 el 5’6
£9¢8 6'¥l 06 S'ees 0¢l 06 6,88 Sel 06 0198 el 06 9°0L8 Lel 06
8¢¢e8 el $'8 Lees 'Sl ] Tev8 Trl ¢'8 0658 9¢l $'8 €998 vyl ]
6'9¢8 (43! 08 oees el 08 (437 Lyl 08 8'9¢8 13 4! 08 y'el8 (LAY 08
¥'9¢8 €6l 'L G'6e8 144 S'L L'v¥8 44! S'L 8'798 L'yl S'L V'SL8 1'el S'L
8¢¢e8 §'Si 0L 9°9¢e8 149! oL L'9v8 ¢¢l 0L 098 1Sl oL YvL8 43 oL
L9¢8 961 S'9 8°G¢e8 961 $'9 €058 651 $'9 0'¢98 sl $9 ¥'TL8 9°¢l §9
6'6¢8 LSl 09 1°9¢8 LSl 09 ¥'s8 91 09 998 ¢sl 09 6L8 8¢l 09
L'Se8 6'S1 Y L9¢€8 8¢l $'s §'658 $91 Y 6'€98 961 Y L9L8 191 Y
09¢8 191 oS 8'9¢8 8¢l oS L'198 §91 oS Te98 8¢l (189 6'LL8 191 0s
1'ee8 ¥l 94 89¢8 8¢l Sy 0198 991 19 4 6798 091 Sy TLL8 191 19 4
[4%%} 891 oy §'9¢8 651 oy L858 L9t o 6'€98 91 ov I'LL8 (4] ov
0'L€8 oLl St 0'8¢€8 091 St PS8 Ll e 7698 9t e TyL8 142! e
£€9¢8 Ll 0¢ 0'8¢8 091 0¢c 7658 S'Ll 0¢ 8'¢98 €91 0¢ 86L8 991 0¢
Lee8 ULl T 9°8¢8 191 ST 6058 081 4 6868 891 §T 0°6L8 691 T
1'6¢8 8Ll 0T 6'8¢8 1’91 0T 1431 €381 (Urd 9'8¢68 8Ll 0¢ L9L8 'Lt (U4
9°Le8 1"81 ¢'1 7'6t8 1'91 §'1 L9658 981 S'1 9’98 181 Sl L8 PLl Sl
6'8¢8 €81 01 8°8¢8 191 01 VLS8 681 01 698 981 0l L8 L'Ll 01
G'8¢e8 &8 S0 6'8¢8 91 S0 §'658 6l S0 0898 L'81 S0 9PyL8 81 §0
£078 v8l 00 Q6¢8 791 00 0'¥98 Vel 00 G'598 061 00 L'988 81 00

pucoy3 dweiy3y wydepy3y puood0 dwei 0 widepdO Puod 4y dwer 4y pdep 40 puocoNy dwerNy wyidep NY puoo gm dwergm ydep gm

[e1ep ou ‘- isopesieq ‘14 ‘uiseqg
AN ‘gH UoAuE]) S[IN om], W, ‘uokue)) dnroog g tenng spise) ‘g uohue) ooqest], ‘O (Aeg adof] poor) 1omo ‘Hiy ‘Aeg Sox|ng ‘gq ‘uokue) aueessy ‘v UoAuR) NEQ ‘D0 ‘s19yiRg 941 JO
Buisso1)y 1)) smowreN] ourwoy ‘N ‘Aeg deamyem ‘gm ‘SnIs[) s90180p 67 18 Isjoumuas 1ad SUSWISISOISIUI Ul 2OUEIORPUOD oY1ads ‘puos tsnisiy) saardop w axmyeradure) ‘duws) (s1ejour ui ypdop pdacg)

266 |udy ‘|amod 3)e ‘erep aouejonpuod-olcads pue ‘ainjeradws) ‘yideq I ejqeL

Basic Data 7




668 08 0Ce L'168 LL 0te TL98 S'L 0Te 9'L68 LL 0Te 6716 6L 0Te

768 08 g'le 6'688 L'L ¢1e 9'698 9L S'1e 8'968 LL s'le 'oleé 6L | St
7888 '8 0'1¢ 9°L88 8L 0l¢ 1’598 L'L 0le 7'¢68 8L 0tle $'LO6 08 0l¢
L088 8 114 €LL8 6'L Y4 6898 8L §'6C 6688 0’8 §'6T §'968 '8 §'6T
G'6L8 8 0'6C ySL8 6'L 06T ¥'+98 8L 067 G688 '8 06T §'e68 '8 067
U'LL8 €8 $'8¢ 1°¢€L8 08 §'8¢ 9'798 8L 14 1'¢88 | ] %14 168 8 $'8¢
¥LL8 €8 08T 91L8 08 08¢ 098 8L 0°8C 9788 (4] 08T 688 8 08T
TSL8 141 §'LT T'IL8 08 LT 0198 6L LT €188 €8 §LT 888 €8 §'LT
698 9'8 o'LT 0L8 08 0'LT 8098 08 0LT L'L88 £'8 LT 0888 '8 0LT
698 L8 $'9¢ 0698 08 $'9¢ 6658 08 9T 1988 £8 §'9T 888 €8 §'9C
$'8S8 9'8 09T €198 '8 09T 6'868 08 09T 8188 €8 09T 9°L88 €8 09T
g'LE8 98 4 L7098 '8 §'st TLS8 '8 §sT 088 ¥'8 14 0988 '8 G'sT
0'8¢8 88 0°'sT 6'LS8 €8 0'sT TLS8 '8 0'sT 6€88 '8 0sT 8688 ¥'8 0°sT
0Crs 68 S 8968 €8 S 74 6958 [4] 19 44 6'¢88 ] 1% <4 6’688 '8 19 44
£ee8 €6 (98 ¥4 PS8 v'8 §'et LS8 ¥'8 (9 ¥4 99.8 $'8 ¢et $'e88 98 g'et
£6¢e8 V6 0'¢T £'¢S8 ¥'8 0€C £'668 '8 0ct TLL8 S8 0€C L'788 L8 0'¢C
7'8¢8 6 §'Te L1S8 ¢'8 §TT £L68 98 §ee 6°6L8 98 §'Te 0°888 8’8 §'ee
9°8¢8 Lé 0T 1'LY8 98 07T 0098 9'8 0T 8°8L8 98 0¢cT 0688 8'8 0CT
6'Cr8 66 ST 0’18 L8 19 ¥4 1'098 9'8 91 ¥4 9°LL8 98 §'1e 6888 88 198 ¥4
£eb8 001 (114 T'6¢€8 68 01T 098 L8 01c 89.8 L8 01T £'888 8'8 01z
1 A42] 1ol 174 1°'L€8 I'e 1174 798 88 (114 €9.8 8'8 9114 €L88 68 1174
vive o1 00T L'ye8 14 0'0C 98 8’8 00¢ 9L8 88 00T 9'¥88 68 00¢
(Ura 2} gol §'6l $'9¢8 96 S'61 0798 6'8 s6l 9¥L8 8'8 §6l L7838 06 g6l
9°6¢8 L01 061 [43 %] 96 061 7'T98 06 06l 8°0L8 68 061 1188 (X9 061
§'6¢€8 601 ¢'8l hes 86 S8l ¥ €98 06 ¢'81 6698 68 $'81 1088 6 ¢'81
608 601 081 1'6Z8 o1 081 6198 I'é6 081 8698 06 081 V6.8 76 081
7'8¢8 "1l ¢Ll L'8T8 ¥ol1 LT §'e98 4 'Ll TTL8 I'é6 S'Ll 9'8.L8 €6 LY
£9¢8 LA 0'L1 L9T8 901 oLl 8'¢98 €6 oLl §'6L8 1’6 oLl £8L8 £'6 0Ll
8'Le8 911 Gl 8978 601 91 9'9¢8 €6 §91 L'TL8 6 $91 v6L8 ¥'6 691
168 811 091 £'8¢8 01l 091 9'1¢8 $'6 091 £'0L8 £6 091 T'8L8 §'6 091
L'Se8 |4 S'st L'sT8 €1l ¢Sl L'Te8 96 S¢Sl L7898 t'6 ¢el 09.8 L'é Y
6'¢e8 | 44! 061 8'6C8 L1l 06l 1'€68 8'6 0T 6,98 9'6 061 6PL8 66 (U

puody3y dweiyj WYdspy3l puod 0 dwer o wdepdo pucojn dweryy pdep 4D puocoNH dweiNY pdep Ny puoo gm dwergm yidep am

panuiuoD—zge6 1 [14dy ‘|[amod 9] ‘elep souelonpuos-oioeds pue ‘einjeladwsa) ‘yideq | ejqeL

8 Depth Profiles of Temperature, Specific Conductance, and Oxygen Concentration in Lake Powell, Az-Utah, 1992-95



1°996 89 08t 'v86 L9 08y 0°5€0°1 oL 08ty LS50 69 08t 9'550°1 69 08y
L'£96 69 S'Ly S'LL6 L9 gLy v E€0°T oL gLy TE€50°1 69 S'Ly TSS0°1 69 gLy
1°796 69 oLy 00L6 L9 oLy 1'1€0°1 oL oLy SISO 0L oLy FH50°1 69 oLy
0’196 oL 14 €996 89 Sov 1'620°1 oL S9% 80501 oL S9v TES0°1 oL 9 4
0’196 oL 09 9196 89 09 6'970°1 oL o9 0'6¥0°1 oL 09 97501 oL 09
1556 'L 134 8rS6 69 1514 9°€70°1 'L Ssy L9r0°1 'L 94 4 0Z50°1 oL 'Sy
£'€56 'L 0'sy 9'LY6 oL o'sy 96101 'L osy L'EP0°] 'L oSy S'6¥0°1 oL oSy
€756 L 1474 gev6 'L Sty L'T10' 'L Svy c.ovc._, |7 Sy 1'840°1 0L Sy
1'6¥6 L (V44 0'8¢6 rL (144 $'966 UL ovy 8€€0T TL ovy 8SH0°1 'L ovv
L'Ly6 €L (34 8'G¢e6 L g'er 86 'L (R4 T620°1 L S'ev R0l 'L 1874
8LY6 Vi o'ty v've6 L oty L'696 'L oer 8'¥20°1 L (LR34 6'L£0°1 L (1 R% 4
€LY6 ¥L 144 9'7¢e6 L (44 9096 'L 144 60701 L STy TTE0 L (A4
9°6€6 YL oty 9°0¢6 €L 0Ty 0°056 |2 oty 65101 L oy $'620°1 L oy
L'9¢6 vL Sy £'876 €L Sy 8'6¢6 UL I8 4 9'Z10°1 L Sy 8701 €L Sy
0°S¢c6 S'L o1y 8'SC6 €L oy ¥'1¢€6 'L o1y L' LOOT €L o1y 6'S10°1 €L oly
£'€e6 S'L sov £'€t6 ¥L soy 6976 L sor 0001 €L sov 1'#00°1 Vi Sov
1'ie6 S'L oov 00Z6 Vi (1124 L'TT6 'L 0or 6666 €L ooy ¥'T66 YL 0'0F
8676 9L g6t 8816 Vi §'6¢e 8816 'L g6t 0066 €L S6¢ 8'686 L §'6¢
8876 9L 06t 8°LI6 vL 06¢ gele6 UL 0'6¢ 9186 €L 06t £'086 VL 06t
6'LT6 9L G'8¢ §916 V'L 6'8¢ 8606 'L §'8¢ 6'0L6 €L 6'8¢ viL6 S'L $'8¢
66 L 08¢ 1441 S'L 08¢ 1'¥06 L 08¢ €996 €L 0'8¢ 1'€9%6 S'L 08¢
L0T6 L'L S'LE oclé S'L §'LE 6'L68 TL S'LE €96 Vi S'LE 9656 'L gLE
¥'8l6 L'L 0Le 6'll6 S'L 0Le 9°€68 L 0Le 1'966 Vi 0LE 0656 'L oLe
vLl6 L'L $'9¢ zote S'L §9¢ 1'068 L ¢9¢ 9°'1¢6 'L §9¢ 6956 S'L §9¢
8¢l6 L'L 09¢ 1’806 'L 09¢ €L88 €L 0'9¢ $'0T6 YL 09¢ I'LS6 9L 09¢
vvi6 8L gt 6506 L G5t 8788 €L §'se 'L16 Vi %3 €156 9L g'se
1'cl6 8L 0°6e 0’106 9L 0se 6'6L8 VL 0'se L'S16 S'L 0¢e 86 L'L 0se
L'806 8L S'be $'968 9L Sye 09L8 vi 1947 8'¢li6 S'L Sve 1'¢€€6 L'L Sve
0°506 6L 0've 0968 UL ove VeL8 Vi ove 1'ci6 SL ove 0676 L'L (1343
1'206 6L g'ee €168 L'L gee 8°0L8 S'L See 8606 9L gte . 6¥6 L'L g'ee
¥'868 6L 0ce T'e68 L'L 0ce £698 'L 0ce L'106 9L 0'ce TT6 8L 0ce
1968 6L 43 6768 L'L 43 L'898 S'L §T¢ £'668 LL X432 v'8l6 8L X4

puooy3y dumiy3j ydepy3l puoo 0 dwer D0 wWpdepdO puod gy dwer 4o pdep i) puooNY dweiNY Yidep N4 puoogm dwergm pdep am

panuiluon—ege6 | j14dy ‘||omod axe ‘elep asueionpuod-olji0ads pue ‘einjeledws) ‘Yideq "1 ejqel

Basic Data 9




L¥10°] Y 059 LTro'1 9 0s9 1°090°1 §9 099 9°0L0°1 S'9 0s9 LT60°1 L9 0'¢9

9°€10°1 59 S'¥9 TEPO'T 9 S'v9 $°090°1 $9 9 T0L01 99 S'v9 1'260°1 L9 S'¥9
92101 9'¢ 0'v9 TS0l 9 09 T090°1 99 09 €690°1 99 0v9 L'680°1 L9 0v9
8°TIO1 9°¢ §'e9 v ‘1 9 S'e9 $°090°1 99 $'eo #8901 99 $'e9 TL80°1 99 §'e9
8°ZI01 9°¢ 0'¢9 8°€H0°l €9 0¢9 $'090°1 9'9 0¢9 6'L90°1 99 0'¢9 1°680°1 99 0°¢9
$'TI0%] 9¢ $'79 8'€¥0°1 €9 $'e9 00901 99 §'79 6'990°1 99 ¥4 8°€80°1 99 14
$TION 9°¢ 079 0'+40°1 €9 079 66501 99 079 9°990°1 99 079 877801 99 09
€110°1 9°¢ §'19 L'SH01 9 S'19 9°650°1 99 S'19 86901 99 S'19 1°Z80°1 9°9 19
L0101 LS 0’19 1'$H0°1 9 019 $'650°1 99 0’19 £590°T 99 019 L'6L0°] 99 019
8010°1 Ls $'09 6'vH0°1 9 $'09 9'650°1 99 §'09 1°690°1 99 $'09 9°LLOT 99 S'09
9°010°1 Ls 009 0'SH0°l ¥9 009 0°650°1 99 009 L'v90°1 99 009 TSLOY 99 009
0101 Ls §6s 6'vp0°1 9 $'6S +'850°1 L9 $'6S TH90°1 99 §'6S 8'€L0'1 99 §'6S
L800°1 Y 06 POl 9 0°6s T850°1 L9 0'6S I'$90°'1 L9 065 9°TL0] 99 0'6s
0°800°1 6'S $'8¢ L'EP0°1 9 $'8¢ 0'850°1 L9 $'8¢ 0'%90°1 L9 $'8¢ 8'1L0°] 99 G'8¢
6'900°1 8¢ 08¢ €EP0°l 9 08¢ 6'L50°1 L9 0'8s v'€90°1 L9 0'8s 0'1L0°1 99 08¢
L¥00°1 8¢ §°LS 6'TH0°1 S'9 §'LS 9'960°1 L9 S'LS 67901 L9 S'LS 8°0L0°1 9°9 S'LS
1'€00°1 8¢ 0'LS STHo'1 g9 0LS 0°LS0°T 89 0LS 97901 L9 0LS 8°0L0°1 99 0LS
9°200°1 6'S $9¢ €TH0'1 9 §'9¢ 1'L50°1 89 §'9¢ €790°1 L9 $'9¢ $°0L0‘1 99 §'9¢
#'200°1 6’5 0'9¢ 0'ZH0°l <9 0'9¢ T950°1 89 09¢ 61901 L9 09§ 9°690°1 99 09¢
1°200°1 8'S g'ss €0r0°l $'9 (49 LSS0 89 1YY v'190°1 L9 §'ss $'890°1 99 §'gs
'L66 8¢ 0SS 6'8€0°1 $9 0SS 6'5S0°1 89 0SS 0190 L9 0SS 0'890°1 L9 0°¢s
6'T66 6'¢ 198 49 T8€0°1 99 149 TESO°l 89 19 49 +'090°1 89 98 49 €901 L9 Svs
0066 09 0'vS T'8E0°T 99 0vs €150°1 89 (U349 T090°1 89 0vS €990°1 L9 0'¥s
'886 09 S'es TPE0‘1 99 S'es 9°'150°1 89 39 6'650°T 89 S¢S 9°$90°1 L9 S'es
¥'986 I'9 0'¢s 9'1€0°1 9'9 0es 87501 69 0'es $'650°1 8'9 (1239 05901 L9 (LR3Y
86 9 SIS 97201 9'9 SIS 01501 69 Y S°LSOT 89 SIS L7901 89 SIS
0'086 ¥'9 oIS +'810°1 9'9 oIS 96101 oL ol1s 0°LS0°T 89 0'1s 0°790°1 89 ols
S'6L6 9 S'0s 8°€10°1 99 §0s 95101 oL §'0s $950°1 89 §'0s 9°0901 89 $'0s
69L6 $'9 00s $°600°1 9'9 00s S 1401 oL 00S 0°LSO1 69 00s $'650°1 89 0'0s
TrL6 99 S6v 60001 99 14 6'6£0°1 oL s'eb 9°960°1 69 (i 4 L8501 69 g6y
I'€L6 L9 o6y ¥'S66 99 o6 8LEO] oL o6y 0'950°1 69 o6y 6'LS0°1 69 o'6v
696 89 14 $'686 99 '8 0'9£0°1 0L S8y 8¥S0°1 69 %14 9°950°1 69 114

puooy3 dwery3 wdepy3 puoopp dwer 90 WdepDO puod 4y dwel o Wwdep 4D puoo Ny dwert Ny  dep N4 puoogm dwe)gm wyidspgm

panuiUCO—g661 1AV ‘lamod axeT ‘elep aouejonpuod-oldeds pue ‘aimeiedws) ‘yideq °1 ejqey
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