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Moorings were placed in the deepest part of the Lower and Upper Arrow to obtain time series of temperature and currents as part of a program to investigate the decline of the fisheries in this oligotrophic reservoir, formerly Upper and Lower Arrow Lakes before a dam was constructed in 1969.  S4 current meters were placed on these moorings at depths of 6 and 50 m.  The table shows the locations, water depths, deployment periods and the depths where instruments were located.  Plots and analyses of the S4 and other data are in Pieters, et al. (1998, 1999).

Lower Arrow

49o33.4'N 118o08.6'W

total depth 194m below datum

200m at start, 198m at end

deployed 1508 PST 8 July 97

released 1006 PST 2 Dec. 97
Upper Arrow
50o27.8'N 117o56.1'W

,total depth 287m below datum,

293m at start, 291m at end

deployed 0542 PST 11 July 97

Released 1031 PST 1 Dec. 97
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S 73151
8-23
½
S 73154
7-21

2
S 73153
8-19
2
S 73155
7-18

6
C 1069
7-18
6
C 1070
7-17

10
B 6775
7-17
10
B 6779
7-13

20
B 6783
7-14
20
B 6780
6-11

30
B 6776
6-11
30
B 6781
5-9

40
W 178
5-10
40
S 73156
4-7

50
C 1056
5-7.5
50
C 1057
4-6.5

100
B 6777
3.8-4.5
100
B 6782
3.7-3.9

150
W 181
3.8-4.0
150
W 182
3.6-3.8

176
B 6778
3.7-3.9
200
B 6850
3.5-3.7




269
W 183
no data

S = Stowaway temperature logger; B = Brancker (TR-1000, internal sensor) temperature logger; W = Wadar temperature logger; C = InterOcean current meter, temperature logger (1069 and 1070 also had tilt sensors, 1056 and 1057 also had pressure sensors).

In the data files, Al97_xx.S4B, the xx gives the last two digits of the serial number; the full serial numbers are in the headers and the .CFG files.  The station and depths are given in the headers.

1 minute velocity averages and spot readings of T (and P for 56 and 57) were recorded every 20 minutes.  Time lines with heading and C (and tilt for 69 and 70) were recorded very hour.  The S4’s time lines are given at the end of a sampling interval; the scalars are at these times but the velocities being an average over 1 minute represent an average centered at ½ minute earlier.

The pressure records showed that the 50 m instruments were pulled up by a meter or so at most.

The clocks were checked before and after deployment.  Times were correct to 5 seconds or better at the start; on recovery 56 was 99 s slow, 57 was 115 s slow, 69 was 46 s slow and 70 was 60 s slow.

The conductivity of the Arrow reservoir is quite low, 0.1 to 0.15 mS/cm corrected to 25 oC.  (Sea water of S = 35 at 15 oC is about 43 mS/cm.)  We were somewhat uncertain that the S4’s would work at such low conductivity.  We tested them in water with C25 of about 0.13 mS/cm.  Velocity zeros were a bit more variable than in sea water but were consistent to 3 bits (0.6 cm/s) or better for the instruments used and one set up as a spare.  One other instrument had variations of +/- 2.5 cm/s for one component so it is important to test the instruments one plans to use.  Noise levels are higher than in seawater but for 1 minute averages were 0.5 cm/s rms or less.  

As is done for sea water to see that the velocity is working, the instruments were pulled to the side of the tank and allowed to swing.  Proper response could be seen in both channels of 69 and 70 while connected through the S110 interface and using its power.  It was found that the noise levels were lower using internal power with the S110 connected and even better running without the S110 connected.  Logging the data without and S110 connected and downloading it afterward had to be used for 57 which showed proper response in one channel but was uncertain in the other due to noise and for 51 (the spare) which showed proper response in both channels.  Subsequently it was found that oscillating the S4 manually in the tank more rapidly than the swing rate gives a bit larger signal.  56 was not tested by swinging or oscillating (but the velocity zeros were checked before and after) as it came back from another experiment not long before it was needed for this experiment and the other tests suggested that the S4’s would respond properly.  The field data appeared to be sensible (similar results at 6 and 50 m in both basins and stronger currents at 6 than 50 m) indicating that the S4’s will work in water of this low conductivity.

Velocity zeros were checked after deployment and were within +/- 1 cm/s except for one component of 56 which showed an offset of –2 to –3 cm/s.  This offset is not consistent with the results which show very weak net flow for all four instruments after the stratification decreases in the fall.  There was a scratch on one of the electrodes for this component; scratches can affect the velocity zero.  Later tests of 56 in sea water did not show any zero shift in velocity but there could have been an effect of a minor scratch in very low conductivity water.

The compasses were checked before and after deployment; the deviations were 4 degrees or less.

Temperature calibrations  (see S4README.DOC page 2 for methods) were done before and after deployment and were consistent within 0.01 Co so temperatures and their differences should be accurate to 0.02 or 0.03 Co.

