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ABSTRACT:
Total a]._•linity, pH, oxygen and temperature measurements were taken at

6-inch intervals of water depth in each of the 1/10 acre marshes every week
during the growing season. The oxygen content ranged from 3.1 to 14.8 ppm
during the period from 8:00 A.M. to 5:00 P.M. This change in oxygen level is
a reflection of the active biological activity of the marshes.

Total alkalinity determinations showed a significant decrease for all
marshes. Tn 1965, 94 percent of all determinations fell in the range of 0-50
ppm. The average alkalinity for the four marshes of any one depth was around
30 ppm.

The data from soil tests, taken every 3 months from the bottom soils of
each of the marshes showed a trend toward higher levels of iron.

The water from the main water supply and the center feeding canal was
sampled at weekly intervals throughout the season. These samples were
analyzed by spectrographic methods for 15 nutrients. No significant changes
from 1964 values were demonstrated.

RECOMMFNDATIONS:

This job should be continued next year as outlined in the "Annual Job Report",
submitted s~paratelv.

OBJECTIVES:

To define requirements for the successful growth of waterfowl food and cover
plants on soils flooded from depths of one foot to three feet, at intervals
of si.x inches.

TECHNIQUES:

Discussed in the separate report, "Annual Job Completion Report - y~arsh Ecology
ReseaTch -- April 1. 1965 to March 31, 1966".

FINDINGS: Discussd in tý separate report.
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ANNUAL JOB COMPLETION REPORT

'tolect Name: Marsh Ecology Research

Iruject Title: Study of the Physical and Chemical Properties of Water end Soils of
Marshes as these Related to the Succpss of Waterfowl and Cover Plants.

'rojtct Number: W-94-R-8. Job II-B.

Persoonel: S. N. Fertig, J. E. Dawson, D. J. Lathwell and Edward Goyette

'etiod Covered: April 1, 1965 to March 31, 1966

:!searLh Accomplishments of the Year:

T. Physical Facilities:

The 20 marshes involved in the study were maintained in good physical
condition during the year. In the spring of 1965, all units were checked for
winter damage and, where needed, the dykes repaired and seeded. An applica-
tion of fertilizer was made on the outside of the dykes and the surrounding
sod area to improve the general condition and appearance of the turf. During
the summer, a uJeekly mowing program was maintained and hand pulling or cutting
kept invading weed species under control. A power sickle-bar mower was used
to trim areas not accessible to the larger tractor mower.

The summer of 1965 was the third year when limited rainfall put a real
stress on the main water supply. The desired sampling period of June 1 to
September 15 was maintained, but only by very close manipulation "f the
supply to prevent lusses due to seepage and overfilling. Again, as in the
fall of 1963 and 1964, earthmoving equipment was used to take more debris
and soil from the main marsh. An additional 2 acres of the main marsh was
cleared of timber and deepened. With anything resembling normal rainfall,
the water supply should be adequate.

To permit rapid visual inspection of the fence line and to facilitate
mowing, the two-foot swath on each side of the fence was again treated with
soil sterilants. Maintaining a vegetation free area in the fenc•e line not
only speeds up mowing operations but permits a rapid daily inspection of the
fence for burrowing rodents and any breaks that might occur due to wild or
domestic animals.

Also, during the fall of 1965. the remaining brush, bulldozed from the
fence line, at the time of construction were cleaned up and burned.

The efforts expended in clearing the main marsh of top soil, organic
matter and timber resulted in continued improvement in the quality of water
for the 1965 season. The additional work in the fall of 1965 should further
improve the objectionable staining of the water supply due to organic matter.
suspended material resulting in pump clogging, and the numbers of invading
fish.

Using funds from the CRF-l Aquatic Project, a service building 24 x 60
feet was constructed. This building has a 12 x 20 foot laboratory and area
for storing supplies and equipment. The small building previously used as
a laboratory will bte maintained for storage.



TI. Experimental Status:

The experimental program is designed to follow the chemical and physical
changes in -ater and soil which would result in the cessation of growth of
plants. Initial treatments included pH and organic matter variables to
determine their effect on the rate and nature of chemical and physical changes.
There were no changes in the chemical or physical condition of the marshes
during 1964 or 19b1 which could be attributed to these two variables.

Water samples taken at weekly intervals from the main marsh, the L.tntr
canal, and marsh No. 9, and analyzed for nutrient level, are reported in Tables
1, 2 and 3. Similar data are reported for the center canal, and ponds 25
and 41 from the 'CRF-l project, adjacent to the Marsh Ecology ITnit and supplied
from the same water supply. Comparing the 1964 and 1965 data, the trend is
toward higher levels of iron.

Comparing the values from the main marsh for 1964 and 1965, the pH value;
show no change but the nitrate, total nitrogen, and phosphorus values art-
higher for 1965. No significant constant :hanges occurred with the other
nutrients.

Oxygen determinations were continued at 6-inch intervals of depth in
each of the marshes every week. The content ranged from 3.1 ppm to 14.8 ppm.
This compares favorably with the range of 2.15 to 13.4 ppm in 1964 and 2.3 to
14 ppm in 1963. The lowest oxygen readings normally occur e-arly in the morn-
i.rg and the highest readings in the afternoon (Appendix - Tables 1-20).
These changes in oxygen level are to be expected, since the degree of biolwg-
ical activity which is related to light intensicy would fo!low this Pattet".
The changes in oxygen level with water depth and time of day for s-lectcd
marshes for the 1965, 1964 and 1963 seasons are shown in Tablet 8. 9 and 10.

The average total alkalinity values for all marshes showed a marked
decrease in 1965 (Table 11). For 1962, seventy-eight percent of th, d.-trmn-
ations made showed alkalinities ranging from 50 to i.0 parts pe! milli',n. 'n
1963, only 35 percent fell in tnis range, while in 1964, it jumped to 6b.5
percent of the total samples. The percentage in this range for 1965 was only
6 percent. Also. in 1964 44 percent of the determinations fti1 in thv 50-59
ppm range. while in 1965, 48 percent fell in the 20-29 ppm rangt.

The average seasonal total alkalinity at each water depth is reported Ln
Table 12. All marshes ;howed lower seasonal total alkalinity in 196., Com-
pared to 1964. The 1965 values reflect the greatest changF in alkalinity
since the initiation of the study. The average values for the four marshes
of each water depth in 1.963, 1964 and 1965 are reported in Table L3.
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Table 8

The Effect of Time of Day and Depth of Water on the Oxygen Content
of Some 1/10 Acre Marshes

1965

Marsh Oxygen concentration in Ppm as related to water depth
No. Date Time Surface 6" 12" 18" 21" 313" 3efI

12 6/29/65 10:00 ,m 7.5 5.3 4.7 . . . .
6/21/65 10:20 am 8.8 8.6 8.7 -. . .
8/2/65 11:20 am 10.0 8.7 9.6 -..

7/6/65 1:45 pm 13.1 10.4 11.3 -...

8/23/65 3:00 pm 13.08 11.79 11.79 -. . .

16 9/16/65 9:00 am 3.8 3.2 2.9 3.5 . . .
6/28/65 9:15 am 7.5 6.5 6.8 6.3 -

7/7/65 10:05 am 8.6 7.7 8.3 8.1 - -

6/21/65 1:00 pm 12.0 11.5 11.5 11.5 - -

8/25/65 4:14 pm 14.7 14.2 13.1 14.4 - -

9 7/27/65 8:45 am 3.1 3.1 4.2 3.5 3.3 -
6/11/65 10:00 am 4.6 4.0 4.7 4.6 4.6 -
8/9/65 11:15 am 7.8 7.7 7.5 7.5 7.3 -

8116/65 1:00 pm 9.6 10.0 9.2 10.1 10.2 -

6/18/65 3:30 pn 12.8 12.1 12.4 12.3 11.3 -

4 7/26/65 9:15 am 6.7 6.3 6.2 7.0 5.9 5.4 -

8/9/65 10:00 am 6.8 7.5 6.4 6.7 6.4 6.6 -

7/13/65 10:30 am 8.0 7.9 8.0 7.8 7.8 8.0 -

6128/65 2:10 pm 9.4 9.3 9.5 9.9 9.6 9.6 -

9/7/65 4:00 pm 10.1 9.2 9.1 10.0 9.9 5.7 -

17 6/1G/65 9:00 ., 6.6 6.4 6.0 5.9 5.9 5.3 3.3
6/28/65 9:30 am 8.1 7.7 7.7 7.6 7.6 6.8 6.8
8/2/65 1:00 pm 9.8 8.7 8.8 8.9 9.2 7.8 6.8
8/16/65 3:30 pm 11.3 11.3 10.8 9.2 li.3 9.2 9.5
8/23/65 4:30 p'n 14.8 12.2 12.4 13.5 13.0 12.4 12.3

This Document Contains
Missing Page/s That Are
Unavailable In The
Original Document
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Table 8

The Effect of Time of Day and Depth of Water on the Oxygen Content
of Some 1/10 Acre Marshes

1965

Marsh Oxygen concentration in ppm as related to water depth
No. Date Time Surface 6" L2" 18" 28" 31" 39"

12 6/29/65 10:00 ,im 7.5 5.3 4.7 . . . .
6/21/65 10:20 am 8.8 8.6 8.7 . . . .
8/2/65 11:20 am 10.0 8.7 9.6 . . . .
7/6/65 1:45 pm 13.1 10.4 11.3 . . . .
8/23/65 3:00 pm 13.08 11.79 11.79 . . . .

16 9/16/65 9:00 am 3.8 3.2 2.9 3.5 . . .
6/28/65 9:15 am 7.5 6.5 6.8 6.3 -

7/7165 10:05 am 8.6 7.7 8.3 8.1 - -

6/21/65 1:00 pm 12.0 11.5 11.5 11.5 - -

8/25/65 4:14 pm 14.7 14.2 13.1 14.4 - -

9 7/27/65 8:45 am 3.1 3.1 4.2 3.5 3.3 -
6/11/65 10:00 am 4.6 4.0 4.7 4.6 4.6 - -
8/9/65 11:15 am 7.8 7.7 7.5 7.5 7.3 - -
8116/65 1:00 pm 9.6 10.0 9.2 10.1 10.2 - -
6/18/65 3:30 p1 12.8 12.1 12.4 12.3 11.3 - -

4 7/26/65 9:15 am 6.7 6.3 6.2 7.0 5.9 5.4 -
8/9/65 10:00 am 6.8 7.5 6.4 6.7 6.4 6.6 -

7/13/65 10:30 am 8.0 7.9 8.0 7.8 7.8 8.0 -
6Q28/65 2:10 pm 9.4 9.3 9.5 9.9 9.6 9.6 -

9/7/65 4:00 pm 10.1 9.2 9.1 10.0 9.9 5.7 -

17 6/1G/65 9:00 am 6.6 6.4 6.0 5.9 5.9 5.3 3.3
6/28/65 9:30 am 8.i 7.7 7.7 7.6 7.6 6.8 6.8
8/2/65 1:00 pm 9.8 8.7 8.8 8.9 9.2 7.8 6.8
8/16/65 3:30 Vm 11.3 11.3 10.8 9.2 li.3 9.2 9.5
8/23/65 4:30 pm 14.8 12.2 12.4 13.5 13.0 12.4 12.3



Table 9

The Effect of Time of Day and Depth of Water on the Oxygen Content
of Some 1/10 Acre Marshes

1964

M3rsh Oxygen concentration in ppm as related to water depth
No. Dnte Time Surface 6" 12" 18" 24" 30" 36"

12 9/2/64 8:35 am 5.5 5.6 5.9 - - -

8/18/64 10.40 am 7.8 7.8 7.5 . . . .
7/7/64 1:00 pm 10.5 110.2 10.3 . . . .
8/4/64 3:45 pm 10.9 I1.6 12.9 . . . .
6/11/64 6:15 pm 11.8 11.7 11.6 . . . .

16 8/26/64 8:50 am 6.6 6.6 6.7 6.8 - -

9110/64 10:45 am 7.9 7.9 8.0 7.8 - -

8/11/64 1:15 pm 10.3 10.3 10.3 10.3 - -

8/18/64 2:50 pm 10.8 10.8 10.9 10.9 - -

9 7/29/64 8:45 am 5.5 5.2 5.0 5.0 5.1 -
6/18/64 10:40 am 8.9 8.7 8.9 8.7 8.6 - -

9/9/64 2:15 pm 9.1 9.6 9.4 9.0 3.2 - -

6/11/64 4:40 pm 11.4 11.3 11.5 11.3 10.7 - -

4 7/16/64 8:50 am 8.0 8.0 7.9 8.1 8.3 8.4 -

8/4/64 10:50 am 8.7 8.7 8.7 8.7 8.7 8.7 -

7/1/64 12:30 pm 8.2 8.4 8.4 9.2 9.0 3.2 -
9/18/64 3:45 pm 10.7 1?.4 10.4 10.4 10.5 10.7 -

17 6/12/64 9:25 am 9.2 9.0 9.2 9.5 10.0 8.6 7.5
8/11/64 12:50 pm 10.2 10.1 9.9 10.0 6.7 10.5 9.1
7/20/64 2:00 pm 9.9 9.5 12.5 12.2 13.0 7.8 1.5
6/29/64 3:00 pm 10,1 9.9 9.8 11.3 12.6 7.4 9.7



Table 10

The Effect of Time of Day and Depth of Water on the Oxygen Content
on Some 1/10 Acre Marshes

1963

March Oxygen concentration in ppm as related to water depth
No. Date Time Surfame 6" L2" 18" 24" 33" 36'

12 7/2/63 ^9:00 am 3.1 2.5 2.5 . . . .
8/16/63 11:40 am 9.6 8.9 9.8 . . . .
7/30/63 1:55 pm 10.8 11.4 11.5 . . . .
8/21/63 3:15 pm 10.1 10.8 12.1 . . . .
8/8/63 4:40 pm 12.2 12.75 12.1 . . . .

16 7/24/63 9:00 am 10.3 9.7 9.6 9.6 - - -
6/26/63 11:20 am 8.4 8.5 8.7 8.6 - - -
6/15/63 1:15 pm 9.4 9.6 9.7 9.6 - - -

8/16/63 2:40 pm 10.1 9.7 11.3 10.7 - - -
7/30/63 3:45 pm 11.9 11.8 11.9 11.5 - - -

9 8/22/63 8:40 am 9.2 9.3 9.2 10.2 6.3 -
8/16/63 10:20 am 10.0 9.9 10.0 9.6 9.4 - -

6/14/63 1:00 pmn 10.6 10.5 10.4 10.5 10.5 - -

8/26/63 2:55 pm 12.3 12.4 13.2 12.7 10.9 - -

4 7/3/63 8:00 am 6.9 6.7 6.7 6.5 6.6 6.4 -
7/29/63 10:50 am 9.1 9.1 9.2 9.2 9.3 11.1 -
8/26/63 11:27 am 10.0 10.3 10.3 10.8 11.3 11.7 -
8/22/63 12:55 pm 11.1 10.8 11.4 11.8 11.7 12.3 -

17 7/31/63 9.00 am 8.1 8.5 8.1 8.1 8.1 7.9 8.1
6/5/63 10:45 am 9.0 8.5 8.5 9.2 9.3 9.4 7.6
6/19/63 11:40 am 9.9 9.7 9.7 10.5 10.5 10.5 10.2
8/9/63 1:40 pm 10.1 10.0 10.0 9.7 11.0 10.8 9.8
8/16/63 4:00 pm 10.5 10.0 10.1 11.6 11.4 10.6 11.5



Table 11

Range of Total Alkalinity Values for 1962 to 1965

Range in Total Number of determinations falling in each ringe
Alkalinity as
ppm of CaC03 1962 1963 1964 1965

100 + 6 0 21 0

90-99 29 3 7 1

80-89 91 11 31 0

70-79 79 39 83 2

60-69 253 109 185 23

50-59 530 281 671 57

40-49 262 727 498 176

30-39 11 108 4 472

20-29 1 1 0 635

Total 1282 1279 1500 (10-19) 28
(0 -9) 1

1395



Table 12

Changes in Average Seasonal Total Alkalinity from 1962 to 1965 Season

Marsh Ecology Prmlect

Average Seasonal Total Alkalinity from 1962 to 1965
Pond Pond Depth Expressed as ppm of CaCO,,

No. (feet) 1962 1963 1964 1965

6 1.0 55.0 58.5 71.1 44.4
8 1.0 52.8 41.2 50.6 32.9

12 1.0 51.7 63.3 70.6 40.7
18 1.0 52.8 45.3 59.3 35.2

3 1.5 55.2 46.6 53.6 31.0
14 1.5 52.3 52.7 78.6 47.3
15 1.5 48.6 48.3 59.3 35.3
16 1.5 54.5 46.5 56.2 33.3

9 2.0 54.6 47.9 61.2 29.1
10 2.0 54.9 49.2 63.1 28.2
11 2.0 71.4 43.9 53.4 33.9
20 2.0 69.9 51.8 57.1 28.5

1 2.5 69.4 43.2 46.0 28.8
4 2.5 73.4 53.0 65.2 29.8
7 2.5 59.9 46.9 54.0 29.8

13 2.5 44.3 40.9 49.0 26.9

2 3.0 70.0 43.0 50.0 32.6
5 3.0 63.8 52.6 50.6 27.4

17 3.0 54.1 53.3 59.2 30.4
19 3.0 55.3 51.7 48.3 24.7

33 4.0 -- -- 77.6



Table 13

Water Depth Average alkalinity values (ppm)
(feet) for four ponds of each depth

1963 1964 1965

1' 52.1 62.9 38.3
1-1/2' 51.0 61.9 36.7
21 48.2 58.7 29.9
2-1/2' 46.0 53.6 28.8
3' 50.2 .52.0 28.5

The data from soil tests are reported in Table 14. The trend in these
samples is toward higher levels of iron. No signifi(ant changes are evident
in organic matter, pH, P, Ca, Mg, K or Mn.

TI. Vegetation r';rowt. and Appearance:

A. Submc ried Species:

The four submersed species initially planted in the mar:he-; were:
Naja.s, Chara, Sago Pondweed and Water Celery. These spec it-,: were rated
three- times during the season by visually estimating tht dt-nsitv of each
compared to the marsh having the maximum density. The rdttngs are shown
in Table 15.

Comparing the 1965 and 1964 ratings, significant cnanges have
occ.irred. The denfi.ty for most species is higher in 1965 compared tc
1964. Preious observations on vegetation growth, both submersed and
emergent, have no doubt been of little signific.ance due to the activity
of wildlife. The 1966 season should give a better evaluation of the
recovery of plant growth.

B. Eme-r2ent Species:

The four emergent species made in the initial plants were': burreed.
wild rice. water smartwe-d and hardstem bulrush. All. tpec.ies continue
to be more prevalent at the shallower depths of L 2 fe t. The hardstem
bulrush, burret.d and wild rice have essentially dtsappearý-d from the
mart-h_-: mdintainpd at 2-1/2 and 3-foot depths. The 1965 evaluations
w,'jld tend to sujppoTt previous suspicronr- of wildliff (ompet itio0i.
Th;t s2jpicion is supported by the stand of wild rice in marshes whtre
it has nor been recorded sirnce 1963.

V. Weather Data:

Recording hvdr:tht-rmographs were located at the north and south end=
of the experimental area. In addition, a rain gauge, wind recorder. max-min
rherrnometEr-, ard re:lative humidity instruments were located at the south
station. A weather summary covering the period April I-N,,,,-mber 30 is
incljded ond,:r Appendix r.



Table 14.
1965

i'1 P,.-;.JLts of S%-I Analyses Taken F-m tn .1 Acre MarzihE! a!: :'L. N., I

Marsh Organic NO3  N-1
No. Date Matter pi{ r N N Ca Mg K M-1 Fe Al

1 5/12/65 0.6 7.5 <1 5 3.0 25,000 1,300 35 190 75 25
7/1/65 0.4 7.2 <1 10 7.0 15,500 1,375 20 110 45 15

10/12/65 0.6 7.4 <1 15 6.0 15,600 1,150 25 168 70 15
1/7/66 0.3 7.4 <1 <1 <1 20,000 960 30 170 75 5

2 5/12/65 1.2 7.7 <1 8 3.0 19,000 1,500 29 155 80 25
7/1/65 0.6 7.4 <1 10 5.0 15,000 1,275 21 132 140 2-
10/12/65 0.7 7.7 <1 10 3.0 9,800 770 15 100 75 15
1/7/66 0.1 7.8 <1 <1 <1 18,400 1,200 35 155 30 4

3 5/12/65 0.5 7.8 <1 2 5.0 24,000 1.550 35 145 35 1I
7/1/65 0.7 7.6 <- 10 2.0 15.500 1.375 18 88 60 15
10/12/65 0.5 ?.8 1 20 4.0 17,600 1.000 28 118 80 20
1/7/66 0.2 7.8 <L 5 <i 18,000 1.520 35 145 12 5

4 5/12/65 1.8 7.8 <1 4 5.0 18,500 1,400 34 170 70 15
7/1/65 1.1 7.5 <1 15 7.0 16,000 1,100 23 120 150 25
10/t2/65 0.8 7.8 1 12 3.0 6,600 30 25 50 42 10
1/7/66 0.2 7.8 <1 .1 5 19,200 1,200 35 175 64 8

5 5/12/65 0.5 7.7 <I 12 9.0 17,500 975 50 1'% 275 45
7/1/65 0.6 7.7 <I 4 3.0 12,000 900 15 88 50 13
10/12/65 1.0 7.7 1 40 10.0 10,200 860 33 176 460 65
1/7/66 0.8 7.7 <I 40 <1 13,600 700 40 16.5 800 45

6 5/12/65 2.1 7.7 <J 8 1.0 14,000 1.250 27 130 80 15
7ii/65 1.3 7.6 <1 10 8.0 18,000 1.500 25 1?4 50 13
10/12/6.5 2.9 7.6 L 10 6.0 12.000 1,150 30 t'-,' 72 20
1/7/66 0.7 7.7 <I 2 1 18,800 900 14 220 150 18

7 5/12/65 1.3 7.7 <L 13 7.5 18,500 1.070 37 195 245 30
7/1/65 1.0 7.6 <1 10 7.0 13.500 1.225 20 108 100 ?5
10/12/65 0.8 7.7 1 2.5 5.0 17.200 1.000 35 168 120 25
1/7/66 0.5 7.8 <1 25 t.1 18,800 900 40 210 280 25

8 5/12/65 0.5 7.9 <1 12 3.0 20,000 1,500 35 160 50 15
7/1/65 0.7 7.7 <1 20 2.0 17.500 1.250 ?5 132 17) 25
10/12/65 0.6 7.8 1 8 3.0 12.000 1,080 30 114 57 25
1/7/66 0.7 7.8 <1 20 <I' 18.000 900 35 230 220 23

9 5/12/65 1.2 7.8 ,1 18 9.0 1.9.000 1,200 40 245 230 ?5
7/1/65 3.1 7.6 <'I 8.0 9,750 1,000 25 124 140 28
10/12/65 0.7 7.5 1 27 3.0 7,600 700 30 156 290 35
1/7/66 1.8 7.6 1 15 <'1 9,000 880 30 215 340 37

10 5/12/65 -.. .- -.
7/1/65 4.7 7.5 <:I 20 7.0 21,25•0 600 45 132 300 28
10/12/65 1.0 7.8 1 8 6.0 12,000 1,000 25 15., 90 20
1, 7/66 3.6 7.6 -1 '1 &l.i 18.000 700 35 155 44 !



Table 14 (c.ont'd)

Marsh Organ .. NO; N..
No. Date Matter pH P N N Ca Mg K Mn Fe Al

11 5/12/65 0.7 7.8 <1 15 5.0 20,000 1,350 35 170 165 25
7/1/65 0.6 7.7 <1 10 8.0 18,000 1,375 25 162 145 28
10/12/65 0.5 7.7 1 10 3.0 16,800 1,060 20 130 120 20
t/7/66 0.6 7.8 <I 15 <I 18,000 900 35 210 160 23

12 5/12/65 8.4 7.5 <1 12 6.0 ' 14,000 550 17 90 280 15
7/1/65 1.5 7.7 <1 10 3.0 16,500 1,150 25 132 115 28
10/12/65 6.9 7.4 <1 23 15.0 16,000 710 25 126 290 25
1/7/66 6.3 7.6 <1 20 <i 20,000 800 30 125 300 28

13 5/12/65 0.9 7.7 <1 20 7.5 15,000 1,050 25 220 320 40
7/1/65 0.9 7.6 1 10 5.0 13,500 1,250 35 132 ?10 33
10/12/65 0.9 7.5 1 38 7.0 8,000 780 20 144 440 85
1/7/66 1.6 7.6 <1 30 4 6,000 800 20 110 340 40

14 5/12/65 6.1 7.5 <1 13 3.0 17,500 L,050 30 1,'.0 165 15
7/1/65 3.9 7.7 <1 10 7.0 17,500 1,000 30 158 160 28
1011216. 2.5 7.6 -. I [5 8.0 24,000 3?0 35 13( 85 10
1/7/66 0.6 7.7 -.1 2) :.I 18.000 860 40 220 340 27

15 5/12/65 0.5 7.8 -1 5 1.0 8,500 950 .5 50 10 10
7/1/65 2.4 7.7 <1 10 5.0 17.500 1.,300 28 [ ,2 13, 25
10/12/65 4.0 7.6 ', 6 3.0 16,000 1.160 20 140 125 25
1/7/66 1.3 7.7 <1 5 ,1 1.8 400 920 45 200 1;0 25

16 5/12/65 0.7 7.8 ,'1 10 7.0 20,000 1,500 27 200 90 15
7/1/65 0.7 7.7 <1 1 2.0 14-250 1.075 28 02 100 2;
10/12/65 0.6 7.7 .'1 18 4.0 15,000 1.150 25 14,8 i -45 23
1/7/66 0.7 7.8 ý: 2; ,1 14.800 1.200 30 220 340 33

I7 .5/12/65 1.3 1.8 <[ 17 10.0 22.500 1 [79 30 220 2)0 20
7/1/65 0.7 7.7 1 2 5.0 17,000 1,250 30 180 125 30
10/12/65 0.6 7.8 <I 12 6.0 16,000 1.160 28 j72 ,140 22
1/7/66 0.8 7.8 ,-1 15 <1 9,600 700 25 120 210 25

18 5/12/65 0.5 7.9 ci 3 3.0 26.000 1,450 25 180 45 10
7/1/65 0.7 7.7 1 2 5.0 22,500 1,000 33 108 80 12
10/12/65 0.5 7.9 <-' 15 5.0 16 800 1,320 25 140 92 2.5
I!7!66 _ L) 5 7 Q 1 5 .2 2.,, )nn A I )8 ._• _ I.J_ L 2

19 5/12/65 0.5 7.9 ,.l 6 2.5 20.000 1.475 25 170 35 20
7/1/65 0.4 7.8 , 2 7.0 16.250 1,450 20 108 30 12
10/12/65 0.5 7.8 I 12 4.0 17,600 1.240 30 156 LIO 20
1/7/66 0.7 7.8 <I 15 1 19,200 770 55 235 260 25

20 5/12/65 0.7 7.9 -. I 5 14.0 30.000 1,175 30 210 45 10
7/1/65 0.5 7.8 1 5 5.0 30.000 700 38 115 135 25
10/12/65 0.4 7.8 1I 12 3.0 16,000 1,140 25 130 75 15
1/7/66 0.6 7.8 I 25 .1 14.000 670 50 160 410 50
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Tabbe 1

Cornel 'l - Marsh Ecology Pro-Ject

Monthly Meteorological S-miaryr-
Air I-'nperature (in degrees F.)

April 1965

Rainfall Wind Percent
Month Day in vel.cti Air temperature - thermometer Relative

inches in MD- Maxirmumn Mini-mm Mean Humidity

April 1 .08 100 37.5 18 27.8 68
2 0 260 35.5 25 30.2 94
3 0 180 37 20 28.5 52
4 0 110 43 20 31.3 65
5 0 90 -0 20 35.0 50
6 .21 23 7 25 4,.6 43

".O, 230 42 36 33.0 98
8 0 100 4;.5 3,4.3 ".0 76
9 0 i9.; "" 31 37.5 92

00 0 32.5 4L., 75
Ii .27 270 55 30.5 55
12 t .ace '-10 62 3 " '. 86

13 tra:e 336 37 32 3i.. 96
14 0 1 2 32 421.0 771
15 .24 2") 5).5 31 40.3 60
16 0 2"7 0-. 33 39.2 80

17 .38 LtJ a3 29.8 3t.4 85
18 .37 '.00 38 28 33.0 90
19 0 130 30.3P 30 8. 1
20 trac e G0 56 30 "3,0 73
21 .11 2e'C 64 30.5 '4.2 63
22 tr.ee ii 33 92

23 0 33 30 'i.) 66
24 0 110 46 29 37.5 61
25 .22 300 53 28.5 40.8 77
2% .16 170 51 34. 42.5 100
27 .06 100 4& 39 .11.5 94
28 trace 90 55 36 45.5 100
29 0 180 59 32.5 45.8 69
30 0 176 69 42 55.5 46

Stnn 2.10 5526 1473 909 .119i 2268

Mean .07 18-1.2 49.1 30.3 39.7 75.6

1/ All r', adings taken between 8 - 9:00 A.M. and except for relative
humidity, cover the previous 24 hour peried,

2/ Readings taken at 80 inches above the ground.



Table 2

Cornell #1 - Marsh Ecology Project

Monthly Meteorological Sumnary-
Air Temperature (in degrees F.)

May 1965

Rainfall Wind PercentMonth Day inf Air temperature -thermometer Rerat
MonthsDayInPvelDc MaxLmum Minimum Mean Relative

inches Humidity

May 1 0.01 74 66 33 49.5 62
2 0 90 74.5 -5.5 60.9 66
3 0 i8f 85 54 69.3 59
4 0.03 12", 67 46 56.5 70
5 0 3') •6 39 52.3 61
6 0.28 190 72 37 it4. 5 51
7 0.4•0 26'. 6, 3 52.0 130
8 0 68 43 106
9 0.65 1-') 81 5 67.5 9

10 0. O1 !,0 8,-!. 5 69.8 76
Ui 0 190 66 41.5 37.8 63
12 0 120 19

13 0 190 i8 .3 51.2 82
14 0 i'0 62 33 47.5 56
15 0b496. 2

16• 14 8 82 1.).5 68.8 6,0.
17 (.04 220 33 46.5 55.13 90
18 0 i6O 61 43 ;3.0 87
19 0.10 1 'G 70 43 56.5 54
20 0 120 6i 38 .1.5 56
21 0 2N) 76 36 59.9 59
22 0 130 73 58 63.5 86
23 0 q0 64 44.5 54.2 90
24 0 100 73.5 35 54.2 60
25 0 4110 78 50 64.0 80
26 0.01 110 84.5 67 75.8 77
27 0.17 120 80 59 69.5 76
28 0 140 65 52 58.5 67
29 trace 110 56 39 47.5 74
30 0 60 56 35 45.5 68
31 0 110 66 34.5 50.3 60

Sum 2.17 4203.6 2170 1401.2 1783.6 2194.8

Mean 0.05 131.9 70.0 45.2 57.6 70.8

l/ All readirgs taken between 8-9:00 A M. and except for relative
humidity, cover the previous 24 hour period.

2/ Readings taken at 80 inches above the gr,-tind.



Table 3

Cornell #1 - Marsh Ecology Project

Monthly Meteorological Summary-
Air Temperature (in degrees F.)

June 1965

Rainfall Wind Percent
Month Day in velociýy Air temperature - thermometer Relative

inches In MPD-" Maximum Minimum Mean Humidity

June 1 .43 50 62 34 48.0 72
2 .58 80 56 47.5 51.8 100
3 trace 160) 57 35 46.0 68
4 0 100 66 34.3 50.2 94
5 0 9:) 77 42 59.5 64
6 0 i:O 85 53.5 69.2 70
7 .09 i2f) 83 65 75.0 80
8 .X8 6( 81 66 73.5 86,
9 .22 100 8,) bl 70.5 82

10 0 140 77 53 65.0 76
11 0 130 69.5 43 56.2 62
12 0 i10 80 ,3 62.5 94
13 0 ib0 54.5 42 .8.2 68
14 0 90 53 47.5 50.2 86
15 .04 40 61.5 42 51.8 88
16 0 Z50 69 44 36.5 82
17 .23 60 61 10 55.5 69
18 .. 02 90 68 49 38.5 100
19 0 120 77 49 63.0 70
20 0 120 82.5 51 66.8 50
21 0 80 82 64 73 56
22 0 70 82 61 71.3 70
23 .56 160 84 59 71.5 93
24 0 170 69.5 50.5 60.0 65
25 0 124 67.5 46 56.8 80
26 0 85 76 41 58.5 65
27 0 161 80 50.5 65.2 75
28 0 140 88.5 61 74.8 65
29 .03 150 84 67.5 75.8 80
30 trace 110 71 51.5 61.2 100

Sum 2.40 3390 2187 1506 1848 2310,,

Mean .08 113. 72.9 50.2 61.6 77.0

I/ All readings taker, between 8-9:00 A.M. and except for rýlative
humidity, cover the previous 24 hour period.

2/ Readings taken at 80 inches above the ground.



Table 4

Cornell #1 - Marsh Ecology Project

Monthly Meteorological Su.-anary/

Air Temperature (in degrees F.)

July 1965

Rainfall Wind Air temperature - thermometLr Percent

Month Day in velociP Maximum Minimum Mean Relative
inches in MI'D- Humidity

July 1 0 105 76 43 59.5 73
2 .30 265 80.5 t7 63.8 5i
3 .14 1i0 80 58 69.0 100
4 0 t 8(; 52 66.3 72
5 trat-e -80 8 53 68.5
6 0 ?,0 70 53 6i.5 56
7 .31 150 "2 48.3 60.2
8 0 100 -9 03 71.0 88
9 .15 90 86.5 58.5 72.5 78

10 0 120 b6 56 66 100
1i 0 L'0 -2.5 ,3 60.2 62
12 0 N00 78 45.5 b1.8 61.
13 0 i,0 88 53 70.3 62
14 0.72 110 8- 66 76.5 6,
15 0 110 77 56 66.5 62
16 0 6 82.5 50 66.2 73
17 .59 8' 80.5 60 70.2 60
18 .02 8" 74 56 65.0 100
19 0 145 67 50.5 58.8 82
20 C 100 68 45 56.'5 90
21 0 1$() 74 :.1 57.5 62
22 trace 120 72.5 51 61.8 61
23 0 80 86 61 73.5 80
24 0 130 88 62 75.0 88
25 0 90 82 63 72.5 81
26 0 la0 77 56 66.5 80
27 0 90 76 53 64.5 64
28 trace 90 69 50 59.5 70
29 0 50 66 50 58 80
30 0 80 75 44 59.5 80
31 0 130 81 47.5 64.3 98

Sum 2.17 3661.1 2405.6 1639.9 2024.3 2312.6

Mean .07 118.1 77.6 52.9 65.3 74.6

1/ All readings taken between 8-9:00 A.M. and except for relative
humidity, cover the previous 2t hour period.

2/ Readings taken at 80 inches abcve the ground.



Table 5

Cornell #i - Marsh Ecology Project

Monthly Meteorological Sunruary/
Air Temperature (in dtgrees F.)

August 1964

Rainfall Wi.nd Percent

Month Day inVelycy Air temperature -thermomecr Reltiv
inches in MPD- Maximum Minimum Mean Humidity

August 1 .48 200 69 62 63.5 80
2 0 l'70 78 59 67.5 100
3 0 i05 71 54 62.5 88
4 0 35 70 !8 59 "70
5 0 "00 83 ;i 67 S2
6 0 90 91 61 76 78
7 0 200 92 68 80 i8
8 .01 i60 83 7.) 77. 5 86
9 0 i0 86 6 7b,5 88

10 .23 140 7'f 56 65 89
11 0 -6 4,9 62., 1,00
12 0 53 87 49 68 14

13 .23 70 79 65 72 66
14 trace ?0 8.5 .1 '.'3 100
15 0 96 63 7'4.5 100
16 0 90 87 63 75 80
17 trace 93 58 75.5
18 .16 6b 86 65 1.j.5 100
19 .06 130 71 60 66 94
20 0 110 73 52 62.7
21 0 100 73 48 bO.5 86
22 0 L-, b6 61 33.3 88
23 0 120 71 41 59 94
24 0 80 76 42 59 76
25 0 190 81 59 70, 72
26 .37 i00 78 61 69.,5 84
27 0 190 79 60 69,.5 88
28 0 190 70 46 18, 70
29 .45 190 59 44 51.5 76
30 trace 1'70 61 35 +9 81'
31 .46 10' 66 52 59 50

Sum 2.48 3u00.3 2411.8 1736. 2073.9 2591.6

Mean .08 121.3 77.8 56 66.9 83.6

1/ All rcadings taken between 8-9:00 A.M. and except for relative
humidity, cover thF previous 24 hour periAd.

2/ Readings taken at 80 inches above the ground.



Table 6

Cornell #1 - Marsh Ecology Project
1 /

Monthly Meteorniogical txrn~ary-
Air Temperature ,in degrec: F.)

Septembcr 1965

Rainfall WLnd Percent
Month Day in velocij Ar te.rperatjure - cherionmetEr Relative

inches in MPD- MA.t" a•avjm Mi n imimn Mean Humidity

September 1 .52 iO0 62 5, 5510
2 trace 300 70 46 58 100
3 0 4. 7 43 58.5 82
4 0 2.4% 73 52 62.., 94
5 0 1'0 72 56 6'8
6 tracv e:) '3 53 394

0 .81 36 68.5 i00
8 .12 7? 63 82
9 .12 i.3 *) 63 i0)

10 •18 230 $. 66 76 i00
1O .!A -5 96
12 .36 1. ,.=. 100
13 .27 ?O 60 52 "",
14 trace t) 6 L6 6. 5 100
15 :race ZOO ;, 66.5 9
i6 .02 120 5 Li 5f) 5•.5•

17 .23 0 3 d5 64 LP)
18 0 30 82 62 72 100
19 70
20 .49 12. S 7..5 94
21 0 ,' 7U.5 98
22 1) 210 89 66 7'
23 .17 90 82 60 i,. 96
24 .35 90 66 46 56 100
25 0 100 61 40 50.5 92
26 0 190 69 42 55.5 81
27 0 120 50 32 41. 63
28 0 190 59 30 44.5 60
29 .06 60 65 49 357.. 86
30 .35 360 b7 52 59.5 100

Sum 3.30 4.10k 2148 1566 1857 27.8

Mean .11 136.7 71.6 52.2 61.9 92.6

1/ All readings taken between 8-9:00 A.M. and Lxcept f.or relative
humidity, cover the. previous 21 hour pericd.

2/ Readings taken at: 80 inches ab,:ve the grot.nd.



Table 7

Cornell #1 - Marsh Ecology Project

1/
Monthly Meteorological Sumuary•
Air Temperature (in degrees F.)

October 1965

Rainfall Wind Percent
Month Day in velocity Air temperature - Thermometer Relative

inches in MPD- Maximum Minimum Mean Humidity

October 1 .15 250 72 53 62M5 100
2 0 170 60 43 51.5 84
3 trace 370 58 40 49 81
4 0 340 40 31 35.5 76
5 0 170 39 26 32.5 74
6 0 70 45 26 37.5 98
7 .71 160 55 40 47.5 70
8 .05 180 57 46 51.5 100
9 .15 110 56 46 51 84

10 .01 50 19 37 43 100
11 .16 140 59 37 48 100
12 .01 120 58 41 49.5 82
13 trace 110 54 36 45 92
14 .01 120 67 35 51 90
15 .01 170 67 47 57 100
16 trace 70 51 33 42 100
17 0 100 60 28 44 101)
18 0 100 67 42 54.5 78
19 0 100 72 42 57 78
20 0 50 72 46 59 84
21 .02 60 71 52 61.5 92
22 .82 80 60 48 54 10)
23 .13 50 57 40 48.5 76
24 .12 240 41 36 38.5 92
25 0 '150 52 34 43 70
26 .01 80 56 42 49 58
27 .08 190 46 38 42 74
28 .04 150 39 24 31.5 80
29 trace 120 37 23 30 100
30 0 190 60 31 45.5 42
31 0 100 65 40 52.5 40

Sum 2.48 4358.6 1742.2 1184.2 1463.2 2594.7

Mean .08 140.6 56.2 38.2 47.2 83.7

l/ All readings taken between 8-9:00 A.M. and except for relative
humidity, cover the previous 24 hour period.

2/ Readings taken at 80 inches above the ground.



~. M' 4 . ... <. . .. .

7 In
- -- --0

----. -- 
..---. 

-

'C.4

I I I I

V ,,' I

• - h I- ". "-i.-.

* .i

I " • •' I I f I .; '*- . ."

i ..K F

t I , , .

* k4 1
Slo-

S.. ..... - .. .. ....--- - - - -- - - .... -:. .- - ,- . . .".-

I F
. . .- - - .'L " -" - " - .- " " - '.... .* -r . . .

-.. b'-

_ . . .' ... . '

* Ir . . . .. . . . . . . . 2 ' . .. . . .

"" L

- ~~~~~~~..... . .' . .i. .. :... . . .7... < : - .. :...•.......... "....
"": ... . � . . ' . -- " ...... - i.. .- .. I .. .7.. .. l. .... -.. .. ".'.. i - : . I ' -. ..

, F /

- - 7 : ! . ..= • . ..4 .. .. -- -,',( --.,-- .. .. 7 - - .. . , - --- . . . .



*/ "2 6

SCIN
4 t . .1 1 1

C -... . .. .. ... ......... . . . .5 . ... ... .. .. 4. . . .. . . .

IF . 4 A

720 o -

"3" " I" .... . . .. ".... ..... . . . .. S ..

J.0.

-• q• . a" ."

S... .. ......................... ....... ...........•.......•.......... .... . ..

"-.... . .-• .......... ...-..- . C.. T - T-.. 7..~.

/ : / .1'.1I . .

/' - 9 .. . . . . . . . . ... . . .. -1; . . . .. . - . . . . .

~- -- - - . ... .04.. . . ... . ..- - - - . . . . , . . . . . -. . ..

I .... (C. ... . . . .. . - " .'

a....................... ......... ..:-•o ....................... . . .... . .... .. .

-A... .. .r..... •........~ •-- ...... \ ..

...- . . ..# . . . ., ,- ....- -. --- * .. . . . .. . /. ,,4,., . • . . .. . . . .

+ . . . . . .. . . . . . . ......... , . : .... •....... .

-. -, . Li.1ii2.K 1.-

R1



4 � � :.�'" � � - ¶

I I I

Nj

.. .....----... �1--.....�-.4

, 4

I . .. .. ,- -

', - . .. , . �1
- .- - .- . . 1'

'a
¶..

K . . . . . . - .

* t A,

-............. , �. .�

* , N ,

I....................................+7 .\.............

††††††††††††††††††††††††††††††††††††††††††††††††††††††††††††††††††††††††††††††††††††††††††††††††

--.-------.------

/
................................................................./

7-
1 . .. ' .. 4

A I
. �.'0..........n.-. +

1.4

. - '�I j
N

� *:. -. -

.L -�

\... ii



/

S ... . . . . . " .4 - . . . . .

. ' -

-- .. ......

'. . , . -, .

" .. . .. .. . . 5 ... .. .

.- - ----- ----.---- -....- - ; -... .... . !-

S~/

SI

!. • . . . • ( . . .. ; . . . . . - . .. . ,-

-5- ------
--- U- .- - ÷ . . -, ....- ' 4 Q.... .-

-- .. . .. . ,. ........* , .. .-.. .. 7' ,... .. . . . . .

. .. - - . .. . .. . .- 2,. ... . .. . . .. . . . .S . . . .

T T T-- - t... 2 . . .' .......*i ... . . .

. . . ••" . . -,t ; .-r-.. •

- V- . . .. .. ... '• - .. .. . ...



"" -! .. . .. N" NC'A..... 7- -- -- -- ?; & - ,t- . . .... Poo- y - . v-~- , ..... - -" r' Al "M 2 2 I 4 ; I 1 2 . e P 0 4 P( eVýJ 1 . I f, FI

- 0 ---- 7-

.:• . / .. !I L

,•.• • •-- .-.. ... .... . ..---i Lo• _ _ . .
-60----

TEMPLR.LTLRE . TEMPE~RA N

-' ' -" -- ---30.... .-r---, --. .- ,, L ,,4• 0 -" -•' ----- •"--Ln"

*-<FT. \ A. , .__•-
S, ---- ",'• - .'] -" ",;.. •' ____ 4° - ;.--t .-• -

:. - - •- - . - ' V .:. - - -• . t ~ l '' '

a30

14- 9 0

'.5.'w. T7 9 0 * . . . . t ,' -. ... "'I. , -• . /
•LL L _L: ' , ... ... . .I... ..... .. • ' ..... ..• • F ' i : t _-~

-. 60 I V. I

- iu r J1.i -: • J5 H U 0 1 T f-

- - - -M O P4 0A ¥ .. ... • -Y-- - • U I 1 0 t A V -- -- •- -- - - ,A . . . . .. r u lt

,2I~ 4 b 8 10 ~ 2 4 6 8 10o2 4' 6 1 ' 4 6S 80 2OI• 4 6 8 10 1111 2 4 6 8 10OMV'2 4 r, 8 1-o l11

I "I t . I" I. '". . . . '' . / o .... I / I. / I . I

""_,_-_ _ _ , ' " IIu 10

0 "-.. -. ., 70--'- -• .•

-- co 
r.

U~~R T •,M."

~ U ~ I TEMP . E ERATURZ

0-,-50u~

- "0 -30-------- -

-40 .
--6'0 -~ . -0

0 0to-- L iiI i~



---.------. -- ?MH Ililt: y ... ._-. - SAFA r L , AY -. . . ,••, ,

"-�-S At AT

-1- _- - - 4--- 1- 1

,'-z- -V-----. -0 -- / • . z .. -- -- .--- -- --- 9 .... 4- ... ,

*9 o

'_7 -r-70-,-

TEMPER ~T E M F' RA T U .

--- 100 I. .

' -!• ! • . , " _ _ __ __ go •^•

-- --* v - o• • . - • - ,: .. . .3 .... -. . . . . . . . -,
I . ; -\-q ,-\,, - .1-•\-- , .

r i I : I - - * I / t " , "'

* 7"0

.-.--- ~ 50 1I T

' "" -"F I •-. --. ~ • 4 P A - -- y F I • ._ . _ __o • -.... _ ?.. J._._DA . 1 .- __ ... :--.-*_ y- - .

M12 4 6 8 1O)I 2 4 6 8 to10*12 4 6 S i0)lt 2 4 6 8 O102 2 4 6 Ia1I 2 4 E 8 10 O 2 4 6 8 IIOM 2 4 6 8 10,! 2 4 15 A A

I. i / " : , / I -
- .i- ... ..79

H--* E N4FE RAT UR F T MPERATURE

................................... ...... = -o........... 10_. L;_'_ i2 0 = -- _-_20

.- -9"0 .- . ---

. .. ' ....- \ \ .*

S7 -!" .: .'

-4-_ 4 - - -- "

.. * - 0 -----. -0 '.. -Jo



4 1 AU A i 1 2 , A p l . 4 10 2 4 6 A ,I rl 2 4 ; 8 10 r) 2 4 s s tI ct 1 . ,,, I. /" .- T
^e .

,. .N / A , • ' / , .

""T " I E
n, j-j ; **. \04j

ý-5-.

U~

= " °l I, ,\ HU.M, . .

k. u _, i A 2 _ -- -TUESD Y - WEDNESDAY CA Y-# i _

-- .. -0 - • - 0----" - - -- - -- I

960

z 70

* * -._ -I - : { : . . 0 . f : • • : ..

M... JNOAY- -- --TU IES A Y -- W -C@DN 5O A Y y--- TH L'~f,•A Y-
2 4 6 8 t •!I 2 4 6 e8o1 . 2 4 6 O I 8~ll , OMTZ e~ l r 8 10 e o I~ 2 4 6 • IOM ra 4 6 8 •o 4l

I -- L---L ,, • ':• i... " ' I' _ .

.TEM~P ATW-MP AUE

"L.JO -. l~k"- ......

"�" I , • A

-- 940 40
0S

-A' - .•"•--- -70 70-----"J-.-"-

03

iri

_100 - .10=- 0

-- f --/ P 1: f I

•_ • • -- 3o . ...... • , .l : • • 6z •C, : ,,:••=•' , •- -- 0 -- H-UN4-1-D H•. ' i .. .• '•' 2 '•,.: \ . ..,. k- i F -~

•~2 2, -t .,) '

' '•, -,--7-- ,'<7 , t - - -
.- .o .- • • •• :_3 •• - , -t •::: ..



a ION,2A6 l1 4 6 8 1O2 4 6 S BV 4 a IB 4Tr 2£ 8 1 2 A 6 1 4 6 '1r 2 0t 4

40--

f - - A

50 i

20% 2 0 4 - -
-- ~ --- ~---~- - - _____ --------- 100 - - -- ~--

90* 
.



24 6 'C ft 4 It 8 1~ 17 A4 8 I 1
0 2 4f 6 8 C 2 4* 2 , V) 2 4 f n 11

- -:00

CL.

MP)RAIUR~, E TEMPFRAT

- ', ~30---

8020

I I -0

160 6*

F4 -- UM I D TY 50 -HUM It

2 468 aIC ~2 A 6 8 10MW7 2 4 B IQII 8 011 4 638 ION' 2 4 6 9 10 111 2 A6 8 IOMT 2 4 6 S 0

100 too-,

b~ f -- 1I TýEMPtR T~k&--' .. TEMPE l

0 50

0 .40 
-4

* Iz

L.~

-701 70 L i



-90-

80 - __ -

TEPRAUrETEMPEF TUR Et

I Ir U 1I

-40 06~

- _ _ UR EA TI-O A --- I

-~ a;

-- 70' -7 70

EEM T E MPY k TL 'k F, A~ T L

TEgo. Oc-.'1

NJ-.
__ -3.

40* *-* ----- 4--- - -- --

_ J
a _ 23 Q ~ -- --- A----~--30----- ----

---- V ----- ~ - ---- -2 - ---------- ~ ---

7tlr47L7±7l :IJ0k-



i~~~~'%DAY~~~-- VA-- L&~.f - - - E N 9 A

2 4 7 1 1 2 4 0 f 4 A0,P?1 r, 4  P Io) 12468 ' 2 46 6i C 1

" ••"I .I.t / / /

< "- , I / ,' / / '-- • .• .

S"'- !I' " t , '

777-

.2 I • E' 'T R "Tr k4 PE FT

Sr• .- • .- .. 50.- • ,' .. . 50 ,
- S• l .. -4 .. .

40ITE.EP R 1 -4

•-_ < ; • : . . 0 \ , ' ' "., 20 .. ' --
ro

* k---- 0 -- _.rn_•O.: •-90 1 :1--.-.e• --~~ 
1 -0 *4 -

-I 0• c 4 .\ , Ii. • -.. L___.:_h ..

SHUMID 50 _ .HI)

- MO DAY- -- ~-- TUISOAf ----~--WENSAY---- -V ---- H

2 4 6 o 10 X1 2 4 6 8 10 M'2 4 6 8 10- t 2 4 0; 8 10 y2 4 6 8 10 2 4 6 8 10 M' 2 4 6 A 1o)
I /

C-L 4! 100% I-.. . / / .

r 

90~I! -

. . 0-. 80O,

- ', '7-0 : ' . • .

"" Em - T .I, ..

40- •0" 0 I

- , . . . .30 30

I 20 ¶20

.-- l0-100.

70 7

• .,- , "-----f-----. 4..Il Y- - . --:-c -• '.U"
-040

-70--



,2 4 .a;... .24.6 P I" C 2 r e 2 4 4 1-. , .. 2 4 2 f

* 

o1" 
100,.

. t '. . ,.v / " . . : ; :'

.. * . .I i , l - .• I : i.1>" , ; •

: * I _, _,.I- ,-Iz ,__t !- ',.• --- - - .

" N I , I . .I * ' . , f
TEMPERATUFE '-, ITEMPEATUR

... 30-- 
- -...--

• '., ** . ,..

20-- .. 0.
\ •\ \ \.

100-~ - -10-.-~!- , \r,. . ,

'.60-., • 80.. , / , . - -,,

• *i. : - , " i .' i < / I 1., _. ,

_ t 4
y --- tN '_ Y- -._. -.-' - -- Fi DA • i .:;- -- S--0i--AL.----A -- "-- • -tA • - -4- - .

" . I , . ' / II * !i.• I * . .Il OMi 2 4 6 8I 1091 A! 6 8 Ito101 2 4 !t 8l 10~ 2 4 6 0 Mo'l 4 • li li2 4 6 !l li fe1 1;2 c1'2 . #,

!8 ... 2 4 5 / 10 L12 C 810' 2 A 2-i 2 ,,C

-70-

- - _-,. -- ".." - - - -- ,-- +--.6o-- -+- ....-

TE #hU'K-E f 1 * T MPERATUýE -"

' +•0 " . * •' -- ± •---5 0--- - .. .
---- I---I4 6- •---•-5 " -

-- 30-
• ~o ;4 u• 50I" . • T Y-- . .

• !.--• - - - 20- - - - -- , 40 ,.

• .. .; ... ... _ -4

-- 72' 
H -20

0 '

• -;*....
* $ * *_•jj j__--- i. ..

S•' • - -'0 L L L L-



2 96 ftl ¶.1 I2 4 59 Sir 2 A8 0 10C 4 6 8 ?OlVf2 42 $ A 12 2 48 f, 1 Cl A f 6 1 C,

... ........ I ......

*~~_ ----- #---70

I I IA

Z'-- 
4 0--_---

T

__ -+jj91-
~~~ 0-- -

I r 7 /l
&I 70I90--~ ~ - 4-90N' I 70/

\r' 0A 9 ifI

Hu MN

-40--

-J0

zSJ

__ 
IN

p -. 30

-Z_
_ 4-

A0



7 4 6 0 IO 1 ' 2  4 f 8 0orlI 2 4 6 q 10It'2 A 6 9 -" , 4 A 3 1 1 , . ,

. - '' 4---:---O ----------- -... -'

4 . , t . 4

""8 0 -

'-" " ' , t '•

TEMPERATUR'E 7 TE ifP R; E .R A 7

-0
I 7 "J,

",A _ AY--.

T'E 'PERATUR T M RA U --

o) -- , 4) -

\ •\ ,+"\ \ \ , \ I . /

-'s

S.. .... • -- • --- _ _ ,o -- -- I- - ... -•

t .9

-- , 'AUR , --------,- 0-.+- O------, --..-- - . ,EP T R -- -i-•-f ... > . - ---;, .. .. ... .. . .

-1*-- A t7~-1r
---- -". . . --- _ . ... --- " .. .... . . -*

._I_ _ _ _ . _ - . •- - - " ---..... .... .

-- 0-,'-+ . .. C'0... "



i ' 4 2 4 , " 2 6 i 1. 4,' i A In 6A 4 A i d Ni

7J I.PII R - I 'R

"10 • . .. . I ..

* 1 , . . '* 1I .

-"" --.
" F" I . .3 -- ... ... --.-- - 4-7.. . . 0 .... .. ' 7... -...

.=.<. DA..-T-.. -- -- v--=--IO-A-- ---

2 • In ;. A 6 ! 4 63 8. 10 2 t A 08,

SP -R A T i E T ..... V F

-20-

w- --10

* --- 7-7-"r

2 6 8 1O %'~I 2 4 6 8 l• " 2 4 6 8 lO IJI2 4 6 8 lO ,• t 2 A 6 8 IO I 211 A 6 8 i0 • : 2 4 s- f

4C,

P0--- 6

A 7D " t i TY 9 ...

. , "- - --do ".~ !- --- " ..- 1-.... ' " .-oo---4---/-- -- '--
;' I -'--'--: -4-, / I

:-. 1 '1 • .RTU

- • ----- ---,e --- ; - -- .-.- - - . • ,, t" •o •• - - ---

il _ _ _ t _ _. _ _I : 20 I I ' I!



S.8 ..... . . 4, 62 4 6 F V.. . 2 $ F A V • I

S/ " /.77. 7
-- - g 4 "- 96 ... . .... . .. . -

• , .. /.

*T'EMPERATURIE TE'llrFPATURE

S! : 40 --- - - 40 -.. .-

1 7

-. . ' . ' . I0 _.. . • . . : , . . .. . . 0 . ... . ... . . .,\ , .5.0 ,

.\ -400 1 • "

'o0111~ 2 6a 4 6 8 10 IT 2 4 4 a 10oM" 2 6 S5 10.I 2 4 6 8 10M 2 4 6 8 10W 4 A '

\ _ _ .\ ' *i - F•0

TEMPERATURE .. ' ** I R - 4-

-30,--,: -°------. -'---- " ....0--.

i ii 0 - *-i..', -- -

-to .. .. . ct)',

,I ...

--+ -÷ --+ -•. --+ - 0•• / :_...• ... . . .. . -



S... .. M te•A .. ... • . .... uE(OAt ............ •.........W l ~ IA . .. ... I p

2 .t 6 P IS 4 f 6 Y' 2 4 6 8 1 r .I12 4 0 P I Y . A ,n yl1 2 4 6 A I-- M
7

2 4 A A I

• ...- _ _ _

"-" I. -. ... _ / / - I

,* - -I -5 I - . . .1 -

" :1' I • I /

,• .. I

z

m90,

5 80

,.I.• I , a .-30-

> -C2 .- 20"

2 4 6 8 10]I 2 ,4 6 8! tO MT 2 6 8 1oi 2 4 6 8 5 OMT 2 ,4 6 8 TO11 ai 4 6 8 T oMTz 2 4 6 8 o 1,

"-80,-- O : -

' CI-

St0--

,,54 i u i ,m \ , .

4 Iu

- - MO OA Y I S)AVV-Wf 4 SAt V- -- RUP1

21 4 6 0 a81 0M246810M 0 24681-' 0

" " ;ro '!:----j .. -~

TcOO r 100-

-90-

!'Z._.- I

-3~~ 0 ,

C) I I " ."

4 0 --- ---- --- 01- -30-

20 20

_j~
f::



'ON' 2 4 F7A1 1 )T"24A8

90. ... 70

ER T R ' . , I ilmVE
S I t 5

4~~ ~~ 0 -; . ~. "

* , J2, J L L I ~70 - -- -- ~--too-
.~j___ _ * ' '-90 ~

I' I I ~ I4-

TEMr-ERATUR E E : rE PEA T! RE.

100

. __ 7kYIŽY L-

40t- 4 - - - Tr - 4 - -

C7 :: H I')I
u &--.A :5 "-- T .-

o~~~~~~~z~~r to- ol 1112 46a;~zA6~ht 2 684E. ~~ ..



4 f, 0 O1 o 2 4 6 F; 4 68 a 1 2 4 6 8R 10 2 4 F 1 1 r'c)V'4 2  4 6 8 1ýVl2

00 *- - -4--0a-

TEM AT R TEM PERATURI

-- 7

30[~ -- 30

-2-0--j----
u

* 00

-390

z~A -T



*.. .II • O V . . . . . . , ,. . . . e ' .•% " •' , . . ..

2O T 4 6 a IC-V12 4 6 9t'¢• 1 ,C 2 , z• 4 n ,l- I ~• A,. I.--• ,,.. ' ,.

700-' , -

• . , "./ ' : • , / • .

TEMPERATUR'E TEP R --T-- -

4.-40

7 ! 0 . 1 ,

. .• _ • : . .... • 0 . . . . .. • -i:•- .... • "--. . .. .- "--',' . ... . . .. .. .

_ -A'-' - - '--4 -- -a 10 A-SAYPDAY--- - U ,- C--A

4 6 8 1OXl 2 4 6 90 i 2 4 6 6 10 2 4 F 8 10 2 4 6 8 10 2 A 6 8 2 4 6 '10)i 2 4 f 2 A 6 5

-. 80., 
-

- -7 1)0 -, • .. . . .. . . 0 . . .. . . . . . . .ti ; . " z :i I IV. •" ,, - •- -- • -L / J

I~ *.

- , . ..- - ; , , . e p• -- : - - - t.j-T ... b - - I.. . . . .

* -70-- . /f

/ . . .4.I . I, I , I , I i ., 4

HU 11 YI i -7~L .1711 I

" " I . i ~ " L' _ , 1 , _2"



-- ~ ~ ~ ~ ~ ~ VPNSA -Q~A ---. ----- --J4A -b- I~JS

2 4 l I 2 16 U T V 2 4 6 03 10 12 It 6 6 10M 2 4 6 A 1' 4 0; 8 10 41 2 4 6 S 10T~

60 - 0 -

z ` 5

0-6 TE PE4UR0.

'-20

h I. 1. 1

J 30

ý920

Li

'43 -30 -4-- .

(z -or .0

c. -0--- 8-0-~- ~4 0
j 0oo '. -A A

z 350 J 3
O-4

v210 4-1

to .. .. ..

- f-?-0 0. 90



61 8 ' 2 A 4 6 81 2 4 46 8 O le 4 2 4 i6 f )

-100--6o --- ----- /

'TEMPERATUE 7-> j EPER 1 ALI

LIFE: 5

404

*'oo.-

V* -a

*10

90 4

J_ _ _ 1.F



r 2 A A P Y 4 IF 4 6 8 S 4 6 ~ C 2 A f, a 10 2A 6 q

---g.o/- " " • --

." I I,....90----- ------- . .... - 0 .-
S. . / I 1 / :

""7!" -- -50.4

I .V. , \ :- _ .'.o! . -.-- o- -- .. + .. --40 40---

•,. 4J. \ :
S< -. i i -. . 0 - , • .. .. 0 - - - - ,. .

30 30-

U-

-.. .o . . , .. -90-U

t.507-.T U?

-40 10-

m -y- ---- TH
2 4 6 8 1OJI 2 4 6 8 ION' 2 4 6 8 10 W 2 4 6 *I OW 2 4 6 810 Moi 2 4 6 a iO M' 2 4 6 A 1

"" ... . .

10 100
4I.

r6 0"

90

(.: -, ! i : • ½,- •° .' J -o --/--• -

* -. -..0o ,J-- - -- 80o-- • -

6. 0- 30------,.5o------ - ---
I- 50,o_4

-2 40-j--". 40--- -

AT

, 0= :- 30•_ 30 • : •

• \. . ..:1 .

60I-,1- i:.•[ 0 --- - 7U• i .0 •-1.
' _ I t Ii I-.... o ..
""'H UM4 .i-'• . . . . 5..

- i , • ]- • .I, . ,o ,40.

%



~-V .-1 ~ ftVlA -Httl v---- -- -V

£6 a 10 PT2 4 6 R '0 2 4 1 e 2 4 6 it 11 1: 2 4 -38 1' 6b

- -~~~8 - _7-~O . .. . .

.~ L.

; 20 *\I

70

.ýU I HUM

TEM £~ru~ I4-
* -I I I

I....~ 9 ,I

6..)-4

--3 - --30 '--A9 - , .. A

0..U IDT-. -.-.

4.~I



- 94C-.UAY - - - --. ..---- -v----- _*Lk N',kc Afý - - _ - -

y: 1 $ 2 4 hi 04 1 f yl! 4 6 8 1 2 4 1 4 f. 6 4 F S

Io I

5- f7

---1-.* _50-

-2 2

1)6 o

*r 50HU-IT ~4

It . 11-

?_ 

__ 

-90 - --- g -o



YT 4 f 8 10~~ 2 A 6 8 1 Zý 4 6 ' 4 ~ ~ . .

IXI-

-7--
8

0 ------ .

* - -20--------------.-------. 20--

q~ 0

v -A-
TNU~t~Y- -.-..--- - ~~tA -- S. UP:Al---*- '-LN .

IOC

_ 710

/l m. I D ,

H t j4 
..-- ~ . I

-2



:_4-4- , ... f.- - ;-- -C ... -- - -7 - -.....F 1 - .... 4' .. .. 4 ...E

IrI

,', I' , / /
I. /

:r /

7 770

C r) P F S- V. AY-----H

* r70

, • .- , -t *70 _4..1 . l " "-• r : " • 0 --- ,• -. .

• ; . . I•,L

- - - -- T EMPERATURE .. . .. . .. .

it" I ) .• I|i. _. .... ..

/•- !- --- *- ' - -- • .. ..

30 -- "--3

n ,. I I 90 -,-'

LII...) \I. l "I • ' _3 _

2C"-`i -• ----• .. .. . - .. 7--.-"2_ 0. ....

MII

. r:- ':•" "-- I.. ..fi .... - -- -- --- -" - *- . .. '-- -- - . .. +-_ --- -.• : ,. . , . . . • ... . . . .. . { t I0
- 4 L. . *(. . . . . . l U l~• O - - . -- -- N y . . . .- V - - - - •



y . "4UISC.' , - *-- --
46 t'" 2 4 It L% 10 4 ~ . 4

lo4'.

I.f I 1.1'4I

70-I

-t -

40 4

f t - r

I V. I ,.I.. I

64

- HUMtDITY --- - -5 0* --- r4N;, .. J-~ -- --

-~ - -40- -------- .- -- 4(1---.

F PL~ A 7I DA V- -- -- ATUPDAVY--- --.- S ! N~ C A

0 24 6 8 10X 12 4 8 0 10 N'2 4 6 8 TOl 2 4 6 8 10 M' 2 4 a 10oU 2 4 6 g 10cMT 2 4 6 8 1tl u 4 6 13 V '

60 ----------0

T'EMPER URE! ~ d{ TEMP U RE'j -I

-4-0 j- '

HUMI Y 4 ---- r 0--------

~ ~--0
* -----r -- V---c'?--- 1



* -Af% A Y - ~ - V a.,NS 4 CAI

A i ICY 2 4 6 A 2 6 9 1,1 A 9 C? A 6, 8 1 ~ W r 2

P

S TEMrE;,AXLRE~ T IEMPE ATURE

:x N 40 -'

d< -20--Cf

\ 170

IL-

~- 60 

*,j* - O- --- *-tY-- - TUC UMCV CO 1D - - ý __ uqiV

2 4 q 8 1 0412 4 41 8 10M
12 466 8 O0XII2 4 68 ION' 2 AIt IV X~1I 2 A OS lOM2 A a68 IOJI 2 4

J~ -'

TEM ATURTE ERATURE'

0 LL

~~7 D

1. 
*



6 ... . -- V . ... 6 AQ• & ' c .. .. z. .. . .£ ! ZIC•;}T 2.. ... ... Y . 4 #ets

H-I-"Q -I " -"- --
1 IT2 A 8 0 C Z 4 6 C f2 A Ci AIC 2 4 4I K e--

777S-- -L----• -- --. 90---,-_,. - . ..

-I80

T E M T . TEMPERATUR'E

20 0

loo

- 60 UP30 - -+---rp -- A IQnA - -- Q

-...- 5 0 --,•,• , ..- .. ... ..

- 640-

-,I• ... \ -.. .,;o... .

-" I . t , . . ,,,-i ': : ...0 --- )--• -• -7 -# ----

* ./ / / -:. I.• .. ..... .. . ... ,

T E ERATURE T

4. . .. .

" "'" " t :- .. . . - • -1o- . . . . .. . . ...

-3-0 -H70- ---1 0

4 0

• • 1.½. 4

7o ..I .. .. ) •• -

-.v _t. _ -.. . .. .. . . . . ..

.1 • ; i• ' " t I • - 1 I . " I , t



- MONDAY *A. * WDED
a 4 68 10112 4 6 9 1 M'2* 4 6 ICH 2 46 ioV 80246$ fal6 1 4 *4 afail4 43101

ft~J _

-4m

-4 4- -4 4 -

UA

40 z

w-4 ,~
x 3E__T ý, 1



-IDA. 
SAU *"OA * SU 440A -sel2446It 2 4 66 atoiF2 4 6 4 10 2 4 6 1 IOI' 2 4£61 ION it 466 o1F, 2 4l 6S1

-T.

1-- 71

-4~ 14 L?:-

HJ-. 44D- +

* ~ ~f z ~-T*~L31


