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TS profiles were done in Burrard Inlet (Vancouver Harbour) – Indian Arm.  On 4 February 1997 they were done on the UBC Oceanography boat (aluminum about 20 feet long) with a Guildline CTD.  The data are in the CTD subfolder; the 1997CTD data.doc file gives more information.  Large salinity and density changes after a small flood at about the beginning of spring tides were observed at station 48, the deep hole inside 2nd Narrows.  At Stn 18, the deep part of Indian Arm, vertical temperature and salinity variations indicated fairly recent incursions of outside water.  A cast with S4 # 75 was done at this station for comparison (Vh97_18a.S4B).  2nd Narrows: slack at 0915 PST, maximum flood (1.7 knots) 1155.  Point Atkinson: 3.4 m at 0845, 4.3 m at 1335.

TS profiles were done with S4 # 75 on 21 February, 7 and 10 March and 7, 8 and 16 May 1997 from a 34 foot boat, the MV Noctiluca.  Acoustic Doppler current measurements were done on these cruises particularly in the vicinity and downstream during flood tides of 2nd Narrows.  These data along with those from the 1995 moorings were used by Paul Isachsen in his M.Sc.: The influence of the spring-neap tidal cycle on currents and density in Burrard Inlet (Vancouver Harbour), British Columbia, Canada, UBC (1998) and in Isachsen and Pond, Estuarine, Coastal and Shelf Science (2000).

The conductivity sensitivity had decreased a bit again, the conductivity multiplier (CM) and the corrections in the CFG file were adjusted.  The T offset had shifted by 0.015.  The conductivity of this inductive instrument is also somewhat temperature dependent (equivalent to 0.01 in S per degree at S = 24) but the CM was set to give correct S’s at about 10 degrees.  A meter above the S4, a water bottle with two reversing thermometers was used on some casts.  T’s checked to 0.01 and S’s to 0.02.  The S’s will be somewhat less accurate near the surface in May when the temperatures are higher.

Velocity zeros were within 1 bit (0.2 cm/s) before the cruises and were 0.0 and 0.7 cm/s when checked again in August.  Compass deviations were within 5 degrees.  The velocities were not used but the variations during some of the drift samples could be looked at.

The depth offset had increased from the 7 m of 1996 to 14 m in February 97 and continued increasing slowly to about 22 m in May.  When corrected for the offset, the S4 depths agreed reasonably with the meter wheel indicating that it was an offset and not a gain change.

The table gives station designations, positions and depths.  The S4 files are VH97_xxx.S4B where xxx is for example 48B, that is the station number and a letter for different casts. Times are Pacific Standard.  The times recorded by the S4 are given to the minute only; the records were usually started within a few seconds of the minute; exceptions will be noted.

Station   

Position


Depth (meters below datum)

  18

49  23.63 N  122  52.49 W

218

  30

49  21.30      122  53.50

170

  48

49  17.90      122  58.88

 64

  CH 

49  17.9        123    0.2

 40

  54

49  17.72      123    0.7

 34

  56  
 
49  17.7        123   01.8

 44

  60

49  17.73      123   03.32
 
 35

  66

49  17.90      123   05.91
 
 65

  75

49  19.06      123   09.20
 
 51

Stations 18 and 30 are in Indian Arm.  48 is the deepest spot between 2nd Narrows and the Indian Arm sill.  CH for Chevron (Chevron refinery on south side of channel at this point) is just at the east edge of the hole a bit deeper than 40 m to the east of 2nd Narrows.  CH is about 600 m east of 54.  Station 54 is just east of 2nd Narrows.  Station 56 was designated by LN for Lynn in the S4 files; Lynn terminals are on the north side of the channel at this point.  56 is at the deep hole just west of 2nd Narrows.  66 is the deepest spot between 1st and 2nd Narrows.  75 is just outside 1st Narrows.  This station numbering scheme was introduced by Don Dunbar; the number is twice the distance in km from the head of Indian Arm.  The station names used previously and in data reports are given in 1997CTDData.doc.

DR are measurements while drifting away from 2nd Narrows.  FN was a drift station near 1st Narrows.  Exact positions for the drift measurements require the ADCP records, which include times and GPS positions.  The rough information from the log book will be given here.

Note that turbulence was not evident in the Narrows themselves except close to the sides and bridge caissons. No doubt the flow would be very turbulent near the bottom.  Surface indications of turbulence (boils and eddies of 10’s of meters down to vortices of order 10 cm) became evident downstream of 1st and 2nd Narrows where the channel widened and/or deepened.

21 February 1997:  Small flood during spring tides.  2nd Narrows: slack at 1210 PST, maximum flood (2.0 knots) 1445.  Point Atkinson: 2.8 m at 1130, 3.9 m at 1640.  Profiles: 66A, 48A, 48B and 66A.  Exact start times not logged but S4 clock set exactly and time to the nearest minute is sufficient for profiles.  Denser water from 15 to 60 m at station 66 and 5 to 60 m after this small flood.  

7 March 1997:  Large ebb during spring tides.  2nd Narrows: slack at 1620 PST, maximum ebb (4.6 knots) 1955.  Point Atkinson: 4.2 m at 1540, 0.9 m at 2225.  Profiles: 66C, 60C (started at 1658.5), 54C and 48C.  VH97_LNA: Profile at LN (Stn. 56) then drift west running the S4 down and up (“yo-yoing”) a few times and then drift west with the S4 at 10m.  LNB: profile at LN, drift a bit, profile again then drift with S4 at 10 m.  LNC: profile at LN, then drift with S4 at 10 m.  Profiles: 60D and 66D.

10 March 1997:  Large flood between spring and neap tides.  2nd Narrows: slack at 0045 PST, maximum flood (4.7 knots) 0355.  Point Atkinson: 1.3 m at 2355, 9 March, 4.7 m at 0620.  Profiles: 66E (started 0026.5), LNE, 48E, LNF, CHE, LNG (started at 0300.25), CHF, 48F, LNH and CHG.  Drift DRE: start about Station 54 at 0438.6 hrs with profile, drift with S4 at 10 m to CH and profile.  DRF: start about 54 at 0456.7 hrs and “yo-yo”, that is run the S4 down and up, down and up, etc. until about 500 m past CH.  This run and the ADCP results are shown in Figure 4.11 of Isachsen (1998).  Profiles: 48G (start at 0521.6), LNI (start at 0557.6), 48H (start at 0635.3) and 66F. 

7 May 1997:  Large flood during spring tides.  2nd Narrows: slack at 1230 PST, maximum flood (5.0 knots) 1550.  Point Atkinson: 0.7 m at 1145, 4.5 m at 1840.  Profiles: 75J, 66J, 48J (start time not logged, 1321 by S4), LNJ, 66K, 75K and LNK.  Drift DRJ: “yo-yo” (S4 down, up, down, up …) from just under 2nd Narrows bridges to about 200 m past (east) of 54. This run and ADCP results in Isachsen (1998) Figures 4.12 and 4.17 and Isachsen and Pond (2000) Figures 7 and 9.  Profile: 48K.  DRK: drift with S4 at 10 m (location not logged but somewhere east of 2nd Narrows). Profiles: 48L and 66L.

8 May 1997:  Large flood during spring tides.  2nd Narrows: slack at 1310 PST, maximum flood (5.0 knots) 1635.  Point Atkinson: 0.7 m at 1225, 4.6 m at 1930.  Profiles: 66M, 30M, 48M, LNM (started at 1406.3) and 75M (started at 1506.6).  Drift FNM: drift from just inside 1st Narrows, “yo-yo” (down, up, down, up, …), drift with S4 at 8 m, yo-yo, drift with S4 at 5 m.  Profiles: 66N and LNN.  Drift DRM: start just inside 2nd and yo-yo while drifting east.  This run and ADCP results in Isachsen (1998) Figure 4.13.  Drift DRN: start just inside 2nd Narrows.  Profiles: 48N, LNO, and 66O.

16May 1997:  Small flood during neap tides.  2nd Narrows: slack at 0840 PST, maximum flood (1.5 knots) 1120.  Point Atkinson: 2.3 m at 0815, 3.3 m at 1355.  Profiles: 66P (started at 0825.6), 75P(started at 0914.6), 48P and LNP (started at 1106.6).  Drifts:  DRP: start between LN and 2nd Narrows and drift through the Narrows, DRQ start just east of bridges.  Profiles 48Q started at 1223.8), LNQ and 66Q.

