Data Report
for
Collection and Analysis of Field Data for the
Environmental Assessment of the Removal of the
Rustico Island Causeway, Prince Edward Island

Prepared by

M. Brylinsky
Acadia Centre for Estuarine Research
Acadia University
Wolfville, Nova Scotia
BOP 1HO

for
Parks Canada

1 December 1997
Publicahon o, 44



Table of Contents

Page

L. TIEEOAUCKION  +oeveeeereeseeeeeeeeeueeeseeseessesesseessesaeesaeeas e ea s e a e e s s e b e e s e s b e d st 4
2. Water QUality TIANSECLS ....ccouoirurrriirereseisiseciereesisi s 4
3. Salinity/Temperature Time Series and Depth PEOFILES v unonsmnrsonrressismassssssssmmassumansasns 16
3.1, THINIE SETIES .vveveevereeisseerseeseesseenesssesaaesae e s esss e ess e s s s e e b e 16

3.2. Depth Profiles .....coeiiienecininiiiniiss s 16

4. Sediment ChAraCtEriStICS .....corverrereereesiieiirerisesessse st 16
5 Potential NULHENt FIUXES ....ccevvevecereiiinieiteesineeisis st 22
6. ACKNOWIEAZEIMENLS ....cuvvuieruriiseiseserseeici st s 22
T, APPEIGICES 1ocverrasisssissssusmsrsssssssrssesssessssbntsasssssssasssssss sssbsonsassissstaserssstsssssssssstsansiasssas 24
A. Variations in water quality with distance at each transect ..................... 24

B. Salinity/Temperature profiles at Sea Carousel Stations .......cccceeevvveenneees 25

C. Sediment characteristics at each Sea Carousel station (stations
are ordered in increasing distance from the river bridges) ..........c.c.ceo.. 26
D. Nutrient concentrations of sea water within the Sea Carousel ................ 27



List of Figures

Page

Figure 2.1. Location of stations for the water quality transect carried out on

28 July 1997 at the Hunter RIVEr ........cccooeeiiieiiiiiiieceecceceeeee e 5
Figure 2.2. Location of stations for the water quality transect carried out on

17-18 July 1997 at the Wheatley RIVETr ........ccccociieiiiiiiiiiiinieeeee e 6
Figure 2.3. Location of stations for the water quality transect carried out on

19 July 1997 at the Wheatley RIVET ......ccccuviiiiiiiiiiiiiiiicccciceece 7
Figure 2.4. Location of stations for the water quality transect carried out on

29 July 1997 at the Wheatley RIVEr .....ccooveiiiiiiiiiiiiiiiiicciccicee e 8
Figure 3.1. Location of stations for collection of salinity/temperature time

1S 8 (e 1 : E O TSSOSO PP PPRRPION 17
Figure 3.2. Time series data of salinity (O), temperature (®)and tide height

at the two Hunter River Stations .........ccccceeevies vovieiiiiiiiiiiicciee e 18
Figure 3.3. Time series data of salinity (O), temperature (®)and tide height at

the Wheatley RIVer SEBUON. .oucoomimrmmessemsmenesnonsonsarsss seossenas sussnes swenswssnoas smnarsassunasasass 19
Figure 3.4 Salinity/temperature depth profiles at each Sea carousel station ................ 20



List of Tables

Page

Table 2.1. Water quality parameters measured at each station of the water

QUALILY TrANSECS .....oeteiiiieieeciec ettt 9
Table 2.2. Dates and locations of water quality sampling stations ............................. 10
Table 2.3. Salinity and temperature at each station of the water quality transects ....... 11
Table 2.4. Dissolved oxygen concentration and percent saturation at each

station of the water quality tranSeCt .............cocooeeuecicieierereeeeeeee oo, 12
Table 2.5. Nutrient concentrations at each station of the water quality transects ........ 13
Table 2.6. Suspended Particulate Matter concentration and Secchi Disk depth

at each station of the water quality transSect ..............ccoceeeevereevereoeeeeeeeeeeeeeeereen, 14
Table 4.1. Sediment characteristics measured at each Sea Carousel station ................ 16
Table 4.2. Secchi Disk depths and sediment characteristics at each Sea

Carousel STALION .........cceiiiiriiiiieieieeeece ettt 21
Table 5.1. Nutrient concentrations of sea water within the Sea Carousel .................... 23



Data Report for Collection and Analysis of Field Data for the Environmental
Assessment of the Removal of the Rustico Island Causeway, Prince Edward Island

1.0. Introduction

This report summarizes the data collected as part of a program to determine the potential
affects on water quality in Rustico Bay that may result from the removal of the Little
Harbor Causeway. It is based on field studies carried out between 15 July-1 August 1997.
The major objectives of the water quality portion of the field studies were (1) to
determine existing water quality within the Bay and the two rivers entering the Bay and
(2) to determine the potential nutrient fluxes that may result from resuspension of
sediments within the Bay. In addition, data was collected to determine the extent of water
column stratification within the Bay and the estuarine portion of the rivers.

2.0. Water Quality Transects

A total of four water quality transects were carried out, one on the Hunter River system
and three on the Wheatley River system. The Hunter River transect was carried out on 28
July and included a total of 11 stations extending from the bridge at New Glasglow to the
centre of North Rustico Harbour (Figure 2.1.). The three Wheatley River transects were
carried out on 17-18, 19 and 29 July and included 10, 8 and 13 stations respectively. The
uppermost stations were at the bridge at the town of Wheatley River and the lowermost
stations extended to the lower part of Rustico Bay (Figures 2.2-2.4). Table 2.2 lists the
dates and locations of each sample station.

The parameters measured at each station of the transect are listed in Table 2.1. Tables
2.3-2.6 list the value of each parameter at each station of the transects. This data is also
presented graphically in Appendix A as the variation with distance from the head of the
River.
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Table 2.1. Water quality parameters measured at each station of the water quality
transects.

Salinity/ Temperature Depth Profiles
Secchi Disk Depth

Dissolved Oxygen Concentration
Percent Dissolved Oxygen Saturation
Chlorophyll @ Concentration

Total Phosphorous

Total Nitrogen

Nitrate

Ammonium

Total Suspended Particulate matter
Suspended Particulate Inorganic Matter
Suspended Particulate Organic matter




Table 2.2 Dates and locations of water quality sampling stations.

DATE SITE TRANSECT STATION#  LAT LON NORTHING EASTING
| 1 » ;
970728 Hunter A ‘ 1 | 462460 | 6320.92 | 513944376 @ 473205.50
970728 Hunter | A 2 | 462490 | 6320.53 | 5139997.18 | 473698.96
970728 | Hunter | A 3 | 462520 | 6319.96 | 5140549.66 @ 47442714
970728 = Hunter | A 4 462552 | 6319.98  5141136.19 474408.26
970728 | Hunter A 5 462576 | 6319.85 | 5141598.45 @ 474580.95
970728 | Hunter A ‘ 6 462584 | 6319.13 | 5141718.14 = 475499.18
970728 | Hunter A i 7 | 462597 | 6318.88 | 5141963.78 |  475820.29
970728 | Hunter A ' 8 ' 4626.02 | 6318.54 | 514205460 @ 476268.82
970728 | Hunter | A 9 4626.34 | 6318.27 | 5142639.72 | 476612.54
970728 Hunter | A 10 4626.73 | 6318.05 | 5143379.42 | 476892.76
970728 Hunter A 11 462711  6318.09 | 5144089.49 | 476852.80
970717 Wheatley A 1 4623.13 | 6316.71 | 5136706.31 = 478576.18
970717 | Wheatley A 2 462320 | 6316.16 | 5136827.33 479281.48
970717 | Wheatley | A ‘ 3 | 462372 | 6315.40 | 5137780.87 480267.11
970717 | Wheatley | A ‘ 4 462398 631513 | 5138273.62 480610.38
970718 | Wheatley A 5 462412 | 63152 @ 5138520.81 480525.75
970718 Wheatley A 6 462427 631466 @ 5138796.44 481209.91
970718 Wheatley A 7 | 462457 | 631449 | 513935129 @ 481446.49
970718 Wheatley A 8 | 462516 | 6314.06 | 5140460.83 | 481983.54
970718 Wheatley A 9 | 4625.42 | 6314.05| 5140923.75 @ 482006.26
970718 Wheatley A 10 462567 | 6314.55 | 514138865 & 481367.33
970719 | Wheatley B 1 | 462253 | 6317.53 | 5135598.95 | 477525.45
970719 Wheatley B 2 | 462264 | 6317.37 | 5135783.35 @ 477739.77
970719 Wheatley B 3 | 462294 6317.04 | 5136337.37 | 478169.02
970719 Wheatley B 4 462313 | 6316.70 | 5136706.23 @ 478597.54
970719 Wheatley B 5 462331  6316.34 | 5137044.11 479068.63
970719 Wheatley | B 6 462355 | 631573 | 513747363 | 479838.96
970719 Wheatley B | 7 462359 | 6315.14 | 5137532.86 |  480608.01
970719 Wheatley B | 8 | 462412 | 631520 | 5138520.81 @ 480525.75
970729 Wheatley C i 0. | 462240 | 6317.36 | 5135350.00 @ 477750.00
970729 Wheatley C i 1 | 462295 | 6317.16 | 5136368.85 477998.24
970729 Wheatley C i 2 | 462298 | 6316.90  5136429.36 478340.24
970729 Wheatley G ‘ 3 462324 | 6316.63  5136891.12 478683.63
970729 | Wheatley C 4 462345 | 6316.22 | 5137290.52 @ 479218.98
970729 Wheatley C 5 462323 | 631565 5136886.84  479943.82
970729 Wheatley C 6 4623.79 | 631526 | 5137903.78 480438.35
970729 Wheatley C 7 462413 | 6315.13 | 5138551.40 480611.26
970729 | Wheatley G 8 462444 | 631476 | 513910549 | 481082.76
970729 = Wheatley [ 9 462451 | 631382 | 5139256.15 & 482300.23
970729 Wheatley C 10 462469 | 6314.38 | 5139566.96 | 481575.24
970729 Wheatley C 11 46249 | 631414 | 5139967.24 & 481896.68
970729 Wheatley G 12 4625.34 | 6314.12 | 5140769.67 481920.42
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Table 2.3 Salinity and temperature at each station of the water quality transects.

‘ | \ Surface Bottomi Surface = Bottom
Date  Site Transect | Station #| Time Temp | Temp | Salinity [ Salinity
| | i - (©) (C) | (ppt) (pPt)
; ! } | |
280797 | Hunter | A 1 1133 | 190 188 | 0.00 | 0.00
280797 | Hunter | A 2 1158 | 21.0 225 | 220 | 480
280797 | Hunter | A 3 1208 @ 222 219 | 1450 | 20.80
280797 | Hunter A 4 1242 @ 219 21.2 1750 | 23.30
280797 | Hunter A 5 1258 220 21.9 2170 2170
280797 | Hunter A | 6 | 1283 21.9 22.0 20.70 20.70
280797 | Hunter | A | 7 | 1366 209 20.2 24.20 24.90
280797 | Hunter | A 8 13.90 211 21.0 23.20 23.30
280797 | Hunter | A 9 15.08 | 21.0 21.0 24.00 24.10
280797 | Hunter = A 10 14.25 21.1 21.1 24.70 24.60
280797 | Hunter | A 11 14.58 18.8 18.3 25.90 26.50
170797 | Wheatley A 1 13.50 20.9 20.9 7.50 16.00
170797 | Wheatley A 2 1372 21.0 19.2 20.00 26.00
170797  Wheatley A 3 1412 211 20.9 8.00 21.00
170797 | Wheatley A 4 1433 | 223 20.9 19.90 | 20.70
180797 | Wheatley A 5 1523 | 22.9 21.5 2290 | 23.10
180797 | Wheatley | A 6 1557 = 19.9 19.0 2510 | 2550
180797 |Wheatey, A | 7 1575 | 205 19.5 26.00 @ 26.00
180797 | Wheatey A | 8 16.00 = 205 20.0 2590 = 25.90
180797 | Wheatley A 9 | 1620 22.0 21.0 2650  26.30
180797 |Wheatley | A | 10 = 16.47 21.9 21.1 27.00 @ 27.00
190797 |Wheatey, B | 1 1375 13.5 13.5 1.70 1.70
190797 | Wheatley B 2 | 14.00 149 | 210 3.10 22.00
190797 | Wheatley B 3 | 1450 181 | 219 4.50 19.00
190797 | Wheatley B 4 1493 | 260 | 221 10.50 | 16.90
190797 | Wheatley | B 5 1525 | 22.0 | 222 1400 | 2450
190797 | Wheatley B 6 1548 | 23.0 | 211 19.80 | 2510 |
190797 | Wheatley B 7 15.67 19.0 21.0 2250 = 27.50
190797 | Wheatley B 8 15.70 . . . .
200997 |Wheatey C = 0 16.30 14.9 14.9 0.00 0.00
290997 | Wheatley, C 1 11.50 18.6 18.6 8.10 8.10
290997 Wheatey C | 2 11.92 20.0 20.3 10.80 15.50
290997 |Wheatley C | 3 1225 | 21.2 21.9 16.80 20.20
290997 | Wheatley cC @ 4 1250 | 21.0 21.5 20.30 23.50
290997 | Wheatley C 5 1280 | 23.0 22.0 18.10 19.50
290997 Wheatley C | 6 1207 | 21.0 21.0 21.50 21.50
290997 | Wheatley G I T 1475 | 20.9 20.9 2250 | 25.50
290997  Wheatley c |8 1505 | 20.1 20.0 2450 @ 24.90
290997  Wheatley G 9 15.20 20.0 20.1 25.80 = 25.80
290997 | Wheatley C 10 | 1542 20.1 25.90 |
290997 | Wheatley G 11 | 1555 20.1 2590 |
290997 | Wheatley  C 12 | 1573 19.9 2570
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Table 2.4 Dissolved oxygen concentration and percent dissolved oxygen saturation at
each station of the water quality transects.

' Dissolved | Dissolv
| | Osx;gei | (I)sxg;,ge(:\d %bo |- %00
Site Transect | Station Date  Time ‘ Saturation | Saturation
‘ \ | | | Surface Bottom Surface = Botto
| | | | . (mgll)___(mgl) | i
\ i | | | i |
Hunter & A |1 280797 1133 96 ©19.0 104 | 204
| Hunter | A 2 280797 1158 122 | 120 139 143
| Hunter A 3 280797 12.08 | 88 102 110 131
Hunter A 4 280797 1242 100 10.4 126 134 |
Hunter | A 5 280797 1258 102 . 132
Hunter | A 6 280797  12.83 | 96 . 124
Hunter | A | 7 280797 1366 | 88 | . 114
Hunter | A | 8 280797 | 1390 | 94 . 121
Hunter =~ A 9 280797 | 15.08 | 94 . 121 |
Hunter | A 10 280797 | 1425 92 . 119
Hunter A 11 280797 1458 | 102 . 128
Wheatley A 1 170797 1350 | 104 . 122
Wheatley A 2 170797 | 1372 0.0 . 0 ]
Wheatley, A 3 170797 1412 | 24 2.4 28 30
Wheatley] A | 4 170797 1433 | 50 134 65 169
Wheatley] A |5 180797 [ 1523 | 124 ! : . 165 .
Wheatey A = 6 180797 | 1557 | 92 | 108 117 136
Wheatley] A | 7 180797 1575 ~ 86 | 96 111 | 122
Wheatley A 8 180797 | 16.00 90 | 110 116 141
Wheatley, A 9 180797 16.20 | 102 | 122 136 160
Wheatley, A 10 180797 16.47 = 88  10.0 118 132
Wheatey B 1 190797 | 1375 104 104 101 101
Wheatley, B | 2 190797 | 14.00 104 | 46 105 59
Wheatley] B | 3 190797 | 14.50 . 86 | 40 94 51
Wheatley] B | 4 190797 | 14.93 48 | 04 63 j 5
Wheatley] B 5 190797 | 1525 6.0 | 0.0 74 | 0
Wheatley B 6 | 190797 1548 32 | 00 42 0
Wheatleyl B 4 190797 | 1567 36 238 44 1 37
Wheatley, B 8 190797 1570 | 94 9.0 . ‘
Wheatley] C | 0 290997 | 1630 | 154 ll . | 152 ‘
Wheatley] C | 1 290997 | 11.50 114 114 128 128 |
Wheatey. C | 2 290997  11.92 | 138 | 140 162 170
Wheatey], C | 3 200997 | 1225 104 56 129 1 72
Wheatey] C | 4 | 290997 | 12.50 86 | : 109 | .
Wheatley] C | 5 | 290997 | 12.80 10 | 74 181 | 95
Wheatley C | 6 290997 | 12.07 106 \ . 135 |
Wheatley C 7 290997 | 1475 100 | 128
Wheatley C | 8 290997 | 1505 88 ; | 112 |
Wheatley, C | 9 290997 | 15.20 \ 8.6_i . 110
Wheatley] _C | 10 290997 | 1542 | 86 : 10
Wheatley C | 11 290997 1555 86 | . 110
Wheatley C | 12 290997 | 1673 | 88 | . 112
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Table 2.5 Nutrient concentrations at each station of the water quality transects.

| | | Total |

- ‘ - Total
Site | Transect Station#% Date  Time Nitrogen1 Nntraltle 1 Ammo;:num lPhosphorous
| | | Cimgny MM weh T
| | | |

Hunter A 1 280797 11.33 07 | 02 0.1 96
Hunter A g 280797 11.58 1.6 02 | 0.4 ‘ 182
Hunter A 3 280797 12.08 0.5 0.022 | 0.1 109
Hunter A | 4 280797 1242 08 01 | 0.3 130
Hunter | A 5 280797 1258 0.6 0008 0.2 ; 97
Hunter | A 6 280797 12.83 0.6 0.008 | 0.2 91
Hunter A 7 280797 13.66 0.7 01 | 0.3 i 100
Hunter | A 8 280797 13.90 0.5 0.015 | 0.2 g 85
Hunter = A 9 280797 15.08 06 | 0.02 | 0.2 | 82
Hunter A | 10 280797 14.25 0.4 0.002 | 0.1 5 63
Hunter A 1 280797 14.58 0.7 0.054 | 0.1 ] 93
Wheatey A | 1 170797  13.50 1.3 11 0.1 | 55
Wheatey A | 2 170797 13.72 23 01 | 0.8 ? 222
Wheatey A = 3 170797  14.12 16 03 0.5 i 144
Wheatley A 4 170797 1433 | 10 | 01 0.3 ; 98
Wheatley A 5 180797 1523 = 09 0.1 0.3 126
Wheatey A = 6 180797 1557 @ 0.6 01 0.2 | 79
Wheatey A | 7 180797 15.75 16 | 01 | 0.1 ; 224
Wheatey A | 8 | 180797 16.00 05 | 0.03 | 0.2 } 78
Wheatleyy A = 9 180797  16.20 0.5 0.014 | 0.2 ‘ 77
Wheatleyy A | 10 | 180797 16.47 1.5 0.1 0.1 257
Wheatlty B 1 190797  13.75 1.6 12 | 0.1 ‘ 118
Wheatley B 2 190797  14.00 14 10 | 0.2 ; 101
Wheatley B 3 190797 1450 | 14 10 0.2 | 77
Wheatey B 4 190797 14.93 17 | 10 | 0.3 1 131
Wheatey B = 5 190797 15.25 1.3 0.032 0.2 1 139
Wheatey B = 6 190797  15.48 1.7 0.1 0.6 l 136
Wheatley B 7 190797 15.67 1.9 0.1 0.4 127
Wheatley B 8 190797 15.70 2 0.1 0.4 110
Wheatleyy C 0 290997 16.30 | 24 23 0.1 64
Wheatley  C 1 290997 11.50 1.5 1.0 | 0.2 80
Wheatley) C 2 290997  11.92 14 07 | 0.3 97
Wheatleyy C | 3 290997 12.25 26 04 1.0 i 152
Wheatety C | 4 290997 12.50 1.9 02 | 0.6 * 151
Wheatletyy C | 5 290997 12.80 2.0 0.1 0.6 127
Wheatley) C 6 290997 | 12.07 1.6 0.02 | 0.4 122
Wheattyy C | 7  [290997 14.75 0.9 0.016 0.3 104
Wheatey C | 8 290997 | 15.05 0.7 0.02 0.2 93
Wheatey C = 9 290997 15.20 0.7 0.018 0.1 84
Wheatty C 10 200997 1542 @ 08 | 0.012 0.1 | 86
Wheatley C | 11 290997 1555 @ 05 | 0.006 0.2 | 77
Wheatley C | 12 1290997 15.73 0.4 0.004 | 0.1 { 71
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3.0. Salinity/Temperature Time Series and Dépth Profiles

3.1. Time Series

In order to provide some indication of the amounts of river and sea water in Rustico Bay
and its variation over the tidal cycle, and to provide data for calibration of a dispersion
model, time series of salinity and temperature at three sites within the Bay were collected.
Two sites were located within the Hunter River system, one during 15-17 July at 46°
26.23° N, 63° 18.07°W and one during 22 July -1 August at 46° 25.91°N, 63° 19.03°W.
The third site was located within the Wheatley River system during 17-21 July at 46°
24.96°N, 63° 14.18’W. The location of each deployment is shown in Figure 3.1 and the
results are presented as time series in Figures 3.2 and 3.3.

3.2 Depth Profiles
To provide some indication of the degree of water column stratification, vertical

salinity/temperature profiles were collected at each Sea Carousel station. The results are
presented graphically in Figure 3.4 and as data tables in Appendix B.

4.0 Sediment Characteristics

A number of sediment characteristics (Table 4.1) were determined from sediment
samples collected at each of the Sea Carousel stations. These results are listed in Table
4.2 and presented graphically in Appendix C.

Table 4.1. Sediment characteristics measured at each Sea carousel station.

Percent Water Content

Percent Organic Content
Dissolved Carbohydrate Content
Chlorophyll a Content
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Figure 3.3. Time series data of salinity (0), temperature (®)and tide height at the Wheatley River station.
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Table 4.2 Secchi Disk depths and sediment characteristics at Sea Carousel stations.

| | . Sediment Sediment Sediment = Scdiment
. 1 . j Water Secchi Water Organic | Chlorophyll CDlssoIved
Site :Statlon#% Depth ‘ Depth Content  Content = (mgigm dry | arbohydrate
(m) (m) | | : . (mg/gm dry
] (%) | (%) sediment) sediment)
| a 1 \ \
Hunter = 1 | 38 1.5 64.7 115 | 230 007 |
Hunter | 8 | 57 = 35 = 251 09 0.9 0.00
Hunter 10 3.2 25 543 = 64 25.0 0.51
Hunter 12 26 2.0 66.3 13.3 | 19.6 j 0.26
Hunter | 13 27 = 25 480 48 16.3 ‘ 0.13 |
Hunter 14 | 14 | 20 641 = 130 | 56.1 0.31
Hunter 15 = 27 | 35 253 | 17 1.4 0.00
Wheatley 2 = 19 1.7 486 | 46 | 12.5 ‘ 0.06
Wheatley 3 | 22 16 70.2 9.0 31.0 ; 0.60
Wheatley 4 = 24 2.0 _Br2 76 | 22.4 ' 0.32
Wheatley | 5 3.0 1.8 71.8 129 | 31.4 0.56
Wheatley| 6 3.4 2.3 64.3 9.3 412 - 1.33
Wheatley T 47 2.2 39.7 9.9 13.8 , 0.12
Wheatley 9 45 3.0 205 = 08 | 0.3 ! 0.04
Wheatley 11 40 = 3.0 69.8 139 | 13.4 1 0.37
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5.0. Potential Benthic Nutrient Fluxes

In order to provide some indication of the potential input of nutrients to the water column
as a result of resuspension of sediments, water samples were collected from the Sea
Carousel during each deployment. The samples were collected at the stage of the
deployment at which sediments were observed to just begin to be suspended. These
samples were analyzed for nutrient content (Total Phosphorus, Total Nitrogen, Nitrate
and Ammonium). The results are presented in Table 5.1 and graphically in Appendix D.

6.0 Acknowledgements

The competent help of the crew of the Mosey Boy, Neil Gallant, Brent Jarvis and Robert
Gallant, is gratefully acknowledged as is the help provided to us by numerous local
community members, particularly James Gallant. The nutrient analyses were carried out
by the Water Resources Division of the PEI Department of Fisheries and Environment as
an in-kind contribution and we are grateful to Clair Murphy and Bruce Raymond of that
Department for their support in arranging this.
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Table 5.1 Nutrient concentrations of sea water within the Sea Carousel (Sea Carousel
step refers to the stage of the deployment at which samples were collected).

! | ‘ i
. Sea | Total 5 ) Nitrat . Total
Site ~ Station #! Carousel = Nitrogen mmor;llum; |ra”e Phosphorous
| - Step  (mgll) (mgfl) | (mgfl) (ugll)
| | | | |
Hunter | 1 56 | 270 010 | 025 | 703
Hunter = 8 | 10,11 = 065 010 | 008 | 61
Hunter =~ 10 | 56 | 145 015 | 010 | 319
Hunter = 12 | 6 240 015 | 025 649 |
Hunter =~ 13 = 67 1.00 010 = 005 244
Hunter ~ 14 = 78 145 0.10 010 | 407
Hunter = 15 11,12 | 050 010 | 004 | 180
Wheatley = 2 45 | 485 010 | 065 | 628
Wheatley | 3 56 200 010 | 015 | 890
Wheatley | 4 6,7 225 | 0.10 | 0.20 546
Wheatley 5 45 200 010 | 030 623
Wheatley 6 . 220 010 010 586
Wheatley 7 7.8 1.50 010 | 0.15 403
Wheatley 9 910 | 0.18 015 | 001 | 38
Wheatley 11 5,6 3.20 010 | 020 | 619
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Appendix A

Variations in water quality with distance at each transect
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Appendix B

Salinity/Temperature profiles at Sea Carousel stations
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25.
.341
25.
255
25
25,
25.

029
069
322
006
049
071

099
060
016
338
098

. 332
25,

064

.039
24.

991

.112
25.
25
25.

380
023
166

.388
25.
25

182
059

.188
25.
25.
.014
25.
25.
25.
23.

224
280

235
156
492
680

DENSITY

18.

12

15.
20.
20
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20,
20.
20.
20.
20
20.
20.
20.
20.
20.
20.
20.
20.
20.
18.

120

.298

653
164
292
065
097
302
048
083
101
319
125
094
059
319
127
315
100
080
042
140
356
069
185
364
198
100
204
234
280
066
244
181
452
993



CASE 1
CASE 2
CASE 3
CASE 4
CASE 5
CASE 6
CASE 7
CASE 8
CASE 9
CASE 10
CASE 11
CASE 12
CASE 13
CASE 14
CASE 15
CASE 16
CASE 17
CASE 18
CASE 19
CASE 20
CASE 21
CASE 22
CASE 23
CASE 24
CASE 25
CASE 26
CASE 27
CASE 28
CASE 29
CASE 30
CASE 3
CASE 32
CASE 33
CASE 34
CASE 35
CASE 36
CASE 37
CASE 38
Station R6
Date 18 July 1997

Time

11:34 ADST

DEPTH

WWWWWWWWNNNMNDNONNODNNNDMNNNNRFRERRPRPRPRPPRPRPRPRPPRPRPOOOOO0OO0OO0OO0OO0OOO

.000
.100
.200
.300
.400
.500
.600
.700
.800
.900
.000
.100
.200
.300
.400
.500
.600
.700
.800
.900
.000
.100
.200
.300
.400
.500
.600
.700
.800
.900
.000
.100
.200
.300
.400
.500
.600
.700

TEMP

26.
» 925
.988
21.
22
21.

22
21

21

21

21

484

931
020
945

.946
21.
21.
. 939
21
21.
21.
21.
21.
21.
21.
21.
21 .
21
i I
21.
21 .
21.
21.
21.
21.
21.
21.
21.
« 192
21.
21.
21.
21.
21.
21.
21

942
948

942
923
952
928
942
941
941
945
927
895
944
915
906
899
855
876
838
826
811
677

760
638
627
495
416
538
601

SALIN
0

25.

25

25.
25.
25.
25.
25.
25.
25.
29515
25.

25

25.
25
21515
25.
25.
G
25.;
25.
29.
25
25
25.
25.
29
25.
25.
28
25.
25,
25.
29
25.
25.
25.
2D

.142
214
.399
384
506
410
405
419
443
411
411
413
.409
395
421
414
418
428
417
403
420
403
425
401
425
409
388
400
385
481
422
391
509
90D
572
589
510
451

DENSITY

-0.
20.

20
20

20

20

20

20

20

20

20

20

039
215

. 365
<393
20.
= 3.5
20.
20.
.403
20.

452

372
383

377

«379
20.
20.

381
378

.367
20.
383
20.

388

387

.395
20.
20.
20.
20.

387
377
390
378

=395
20.
20.
20
20.
20.
.366
20.
20.
20.
20.
20.
20
20.
20.
20.

377
396
384
368
377

444
397
373
468
465
520
534
471
423



CASE 1
CASE 2
CASE 3
CASE 4
CASE 5
CASE 6
CASE 7
CASE 8
CASE 9
CASE 10
CASE 11
CASE 12
CASE 13
CASE 14
CASE 15
CASE 16
CASE 17
CASE 18
CASE 19
CASE 20
CASE 21
CASE 22
CASE 23
CASE 24
CASE 25
CASE 26
CASE 27
CASE 28
CASE 29
CASE 30
CASE 31
CASE 32
CASE 33
CASE 34
CASE 35
CASE 36
CASE 37
CASE 38
CASE 39
CASE 40
CASE 41
CASE 42
CASE 43
CASE 44
CASE 45
CASE 46
CASE 47
CASE 48
CASE 49
CASE 50
CASE 51
CASE 52
Station R7

Date 18 July 1997
Time 14:45 ADST

DEPTH

U'IU'lsb»b-h;bsbnbd}-»b»b»Ib-wbdwwwwwwwle\)[\)f\)l\)l\)l\)N[\)l\)l—‘l—‘l—‘l—'}—'D—'b—‘b—‘}—‘}—'OOOOOOOOOO

.000
.100
.200
.300
.400
.500
.600
.700
.800
.900
.000
.100
.200
.300
.400
.500
.600
.700
.800
.900
.000
.100
.200
.300
.400
.500
.600
.700
.800
.900
.000
.100
.200
.300
.400
.500
.600
.700
.800
.900
.000
.100
.200
.300
.400
.500
.600
.700
.800
.900
.000
.200

TEMP
29

21

21

21

21

.422
25
23.
23 .
22.
22.
22.
22,
22
22.
22.
22.
225
22 5
22.
22.
22,
22 ;
22.
.774
22.
.842
21.
.630
21.
21.
21.
21.
21.
21.
21.
21
21.
. 197
20.
21.
21.
20.
20,
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.

070
009
015
909
802
661
690
541
514
039
334
442
427
098
262
081
220
009

445
741

709
613
458
503
556
363
279
385
231

952
183
033
908
946
923
866
907
769
824
802
769
737
710
699
690
692
685

SALIN

17.

25

25

25

25

896

.634
25.
25.
25,
25:
25.
25.
25
.698
25.
25.
25.
25.
25.
235
25
29
25.
25,
25:.
25.
25.
29 .
295
25.
25.
25.
25
.621
25.
25,
25
25,
25.
255
21515
25.
28
25.
25.
25.
25
295
25.
25,
25,

619
648
651
634
593
571
594

627
631
592
588
599
598
545
538
575
369
546
574
601
583
600
600
618
606
625

625
635
594
665
568
626
648
623
643
652
628
659
634
648
643
647
662

.661
25.
2.9 .
25

660
660
660

DENSITY
0

14.
20
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
210,
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20
20.
20.
20.
20,
20 .
20.
20.
20.
20.
20.

.067
311
554
543
567
569
556
523
507
525
609
553
557
526
923
532
530
489
484
515
349
492
515
537
523
537
538
554
544
560
557
561
570
537
595
517
564
583
563
579
587
569
594
574
586
582
586
598
598
598
598
600



CASE 1
CASE 2
CASE 3
CASE 4
CASE 5
CASE 6
CASE 7
CASE 8
CASE 9
CASE 10
CASE 11
CASE 12
CASE 13
CASE 14
CASE 15
CASE 16
CASE 17
CASE 18
CASE 19
CASE 20
CASE 21
CASE 22
CASE 23
CASE 24
CASE 25
CASE 26
CASE 27
CASE 28
CASE 29
CASE 30
CASE 31
CASE 32
CASE 33
CASE 34
CASE 35
CASE 36
CASE 37
CASE 38
CASE 39
CASE 40
CASE 41
CASE 42
Station R9
Date 20 July 1997
Time 10:00 ADST

DEPTH

.J:-.:>wwwwwwwwwwwml\)ml\)mr\)mmr\)r—w—w—lwr—-r—*»—l:—J»—-r—aoooooooooo

.000
.100
.200
.300
.400
.500
.600
.700
.800
.900
.000
.100
.200
.300
.400
.500
.600
.700
.800
.900
.000
.100
.200
.300
.400
.500
.600
.700
.800
.900
.000
.100
.200
.300
.400
.500
.600
.700
.800
.900
.000
.100

TEMP

20.
19.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20
20.
20.
20.
20.
20.
20.
20.
20,
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.

087
588
093
088
071
076
112
116
091
107
080
070
076
077
053
041
055
054
056
025
075
062
086
056
070
069
074
062
090
042
102
108
057
139
134
121
157
132
132
116
125
152

SALIN

23.
25.
25.
25.
25.
25.
25
25.
29,
25
VAT
25.
25.
29 s
25.
25,
25.
25.
25,
25:
25.
25.
25,
255
25.
25.
25.
25.
25.
25,
25
2.5
25.
2D
25
255
25.
2.5 .
25
25.
25.
25.

408
444
397
399
412
403
392
380
395
391
395
400
395
417
405
400
406
403
407
381
407
405
399
419
402
408
392
409
405
417
401
395
397
397
400
409
386
390
384
377
382
358

DENSITY

20

20

20

20

20

20

20

20

.371
20.

400

.363
20.
20.

365
376

«369
20/
20.

360
351

. 364
20.

361

.365
20.

370

.366
20.
20.

384
375

.372
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20,
20,
20.
20.
«381
20.
20.
20.
20.
20
20.
20.

376
375
379
358
379
379
374
390
377
382
370
384
382
392
379
375
377
378

389
371
374
370
365
368
350



CASE 1
CASE 2
CASE 3
CASE 4
CASE 5
CASE 6
CASE 7
CASE 8
CASE 9
CASE 10
CASE 11
CASE 12
CASE 13
CASE 14
CASE 15
CASE 16
CASE 17
CASE 18
CASE 19
CASE 20
CASE 21
CASE 22
CASE 23
CASE 24
CASE 25
CASE 26
CASE 27
CASE 28
CASE 29
CASE 30
CASE 31
CASE 32
CASE 33
CASE 34
CASE 35
CASE 36
CASE 37
CASE 38
CASE 39
CASE 40
CASE 41
CASE 42
CASE 43

Station R10
Date 21 July 1997
Time 14:13 ADST

DEPTH

.1>4>»wwwwwwwwwwwwwl\)Nr\)l\n\)ml\)r—w—w—w—lwn—w—:Hr—ao—*oooooooooo

.000
.100
.200
.300
.400
.500
.600
.700
.800
.900
.000
.100
.200
.300
.400
.500
.600
.700
.800
.900
.000
.100
.200
.300
.400
.500
.600
.700
.800
.900
.000
.100
.200
.300
.400
.500
.600
.700
.800
.900
.000
.100
.200

TEMP

19.
20.
20.
20.
20.
20.
20.
20
20.
20.
20.
20.
20.
20.
20.
20.
20.
20,
20.
20,
20.
20.
20,
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.

502
533
536
637
988
631
871
698
762
699
777
698
690
800
888
492
963
609
848
129
152
766
842
678
733
856
747
670
640
946
571
673
499
109
170
172
184
169
178
163
148
146
152

SALIN

15,
24.
23.
w228
23
24.
235
24.
23.
24.
23.
24.
24.
23.
23.
24.
23.
24.
23
24.
25
24.
24 .
24.
24.
24.
24 .

24

24

699
415
927

413
246
687
129
934
122
944
152
063
937
799
579
594
393
876
100
407
149
023
400
270
126
295

.493
24.
24.
24.
24.
24.
25,
25.
25
25.
25.
25.
255
25.
25.
25

510
082
624
596
864
408
401
407
416
398
403
390
396
391
358

DENSITY

12.
19.
19.

19

19

19

19

19
20

19

547
570
178

.417
18.

765

.436
1.8

987

.343
19.
19.

186
338

«195
19.
19,
19.
19.
19.
1.8
19,
19.

364
292
191
081
710
917
561
145

«326
.379
19.
19.
19,
19.
19,
19.
19,
19
19.
19.
« 131
19.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.

366
265
569
465
349
486
646
661
315
753

948
387
381
386
394
380
384
375
380
376
350



CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE

Station R11
21 July 1997
Time 10:07 ADST

Date

OO0 Jdoy b WN

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
29
26
2.7
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

DEPTH

Awwwwwwwwwwmwwl\)r\)mmwwt\)r—w—lwr—w—-r—w—-»—w—-»—loooooooooo

.000
.100
.200
.300
.400
.500
.600
.700
.800
.900
.000
.100
.200
.300
.400
.500
.600
.700
.800
.900
.000
.100
.200
.300
.400
.500
.600
.700
.800
.900
.000
.100
.200
.300
.400
.500
.600
.700
.800
.900
.000

TEMP

20.
20.

20

20

20

20

190
737

.693
200 .
20.
20.
20.
20,
20.
20.
20.
20.
20.
20.
20.
20.
20.
20.
20i.
20.
20,
20.
20.
20.
.421
20.
20.
20,
20.
«295
20.
20.
20.
20.
.050
20.
20.
19,
20.
19,
19.
19,

711
112
727
702
702
700
707
691
722
643
614
640
636
685
615
611
602
582
640
549
487

424
415
437
326

360
331
115
178

140
089
969
009
979
963
567

SALIN
1

24.
24 .

24
24

24.
24.
24,

24

24.
24.
24.

24

24.
24.
24.
24.
24.
24.
24.
24.

24

24.
24.
24.

24

24.
24.

25

25.
2.9 s
25;
25.

25

25
25
25.
25.
25,
25:.
22.

.373
883
868
.843
.836
848
829
857
.846
841
863
828
.886
885
893
879
810
902
877
893
917
.870
925
975
974
.991
997
985
.055
056
037
035
153
122
202
124
175
220
220
161
294

DENSITY
0

19.
19.

19
19
19

19.
18,

19

19.
19.
19

19

19.
19.
19.
19.
19,
19.

19

19:.
19.

19

20.
20.
20
20.
20.
20
20.

20

20.
20.
20.

20

20.
20.
20.
20.

20

17.

.966
947
936
.916
.911
.921
906
929
.921
917
936
908
.955
955
962
951
896
970
951
.964
985
947
.992
033
032
046
052
042
099
101
.085
084
180
156
«221
159
200
237
237
.189
881



CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE

WO JoyU b WN K

10
L1
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

Station R12

Date 21 July 1997

Time

13:37 ADST

DEPTH

NSNS RN NOR ST RN AR NS I e e e e e e s el eoNeoNeoloNoNoNoNoNe)

.000
.100
.200
.300
.400
.500
.600
.700
.800
.900
.000
.100
.200
.300
.400
.500
.600
.700
.800
.900
.000
.100
.200
.300
.400
.500
.600

TEMP

20.
20.
20.
20.
20.
20.

20
20

20

20

20

863
837
830
830
824
813

.801
.790
20 »
20.
20.
.760
20.
20.
20.

803
772
771

768
770
759

.758
20 .
20.
.718
20.
20
20
20.
20.
20.
20.
20.

738
711

686
668
698
593
243
598
428
574

SALIN

22.
22.
22.
22,

22

22

23

902
908
911
889

.891
22.
22.
22 .
.979
22.
23.
23 .
20 &
23.
23.
23
23
2.3
23.
23.
23.
23.
.330
23.
23.
23.
23.

935
942
937

959
018
033
036
013
027
013
074
087
092
153
183
145

847
391
653
883

DENSITY

18.
18.

18

18

18

18

18

18

18

19

351
357

.360
18.
. 345
18.
18.
18.
.418
18.
18.
18.
18.
18.
18.
.449
18.
18.
18.
.563
18.
. 958
18.
19.
.757
18.

343

380
387
384

402
450
462
466
447
459

498
509
514
588

707
124

969

. 155



CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE

W oo ~JoyuUud WK

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

Station R13

Date 22 July 1997
Time 09:45 ADST

DEPTH

NMNNOMNNNMNOMNNMNNMNNNRRFRPRPRRPRPRPHERPRPPRPROOO0OO0O0O0O0O00OO0O

.000
.100
.200
.300
.400
.500
.600
.700
.800
.900
.000
.100
.200
.300
.400
.500
.600
.700
.800
.900
.000
.100
.200
.300
.400
.500
.600
.700
.800

TEMP

19
« 295
20.
20.

20

20

20

20

20

20

20

779

200
260

.280
20.
.279
20.
20.
20.
20.
20.
20.

280

281
285
274
284
2717
271

- 250
20
20.
20.

197
194
158

.140
20.
20.
20 .
20.
20.
20.
.069
20.
20.
20.
.038
22.

118
079
056
062
077
070

058
035
001

791

SALIN

23.

23

231
23.
23.
23.
23
23.
23.
23.
23
23.
23.
24,
24.
24.
24.
24.
24.
24.
24.
24.
24.
24.
24.
24.
24.
24.

.232
009
<365
335
325
346
330
331
321
337
345
404
425
824
146
003
235
278
342
595
367
362
365
360
361
380
400
436
440

DENSITY
2

18.
18.
18.
18.
18.
18.
18.
18.
18.
18.
18.
1.8
19.
19.
19.
19.
19.
19.
19.
19.
19.
19.
19.
19.
19.
19.
19
19

1.

.482
441
728
704
697
714
702
703
696
708
716
764
782
102
363
248
436
471
522
534
544
540
544
540
540
556
573
603
607
983



CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE

O O ~Joy Ul W

10
11
12
13
14
15
16
17
18
19
20
21
22
23

Station R14

Date 22 July 1997

Time

13:50 ADST

o
=
g
=
]

NNMNNNRPRPFRPFRPREPRPPRPRPPRPEPOOOO0OO0O0OO00O0O0OOoO

.000
.100
.200
.300
.400
.500
.600
.700
.800
.900
.000
.100
.200
.300
.400
.500
.600
.700
.800
.900
.000
.100
.200

TEMP

17.
20.
20.
20.
20.

20

19

19

100
714
815
464
187

.159
1.9.
19
19.

9717
903
759

.754
19.
19.
19.
19.
19,
19.
19.
19.
19.
19,
19.
19.

750
714
658
637
611
618
611
606
590
583
571
570

.569

SALIN

21.
21.
21.
22,

22

22.
22,
22.
22.
22
22.
22.
22.

22

22.
22.
22.
22.
22
22.
22.
22.

.465
098
145
699
036
.069
218
343
549
493
535
553
616
717
.728
705
192
933
829
851
871
952
917

DENSITY
-

17

17
17

18

18

18

18

.526
16.
16.
174

902
940
387

.658
17.

685

.806
.907
18.
18.
18.

074
029
064

.078
18.
18.
18.
18.

129
211
221
203

.274
18.

387

.304
18.

323

s 339
18.
18.

405
377



CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE
CASE

WO JdJoy Ul d WN

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

Station R15

Date
Time

22 July 1997
10:45 ADST

DEPTH

NMDNMNODNODNDNNNMNNMNNR PR RPRPRPRPOO0OO0OO0O00 0O

.000
.100
.200
.400
.500
.600
.700
.800
.000
.200
.300
.400
.600
.700
.800
.000
.100
.200
.300
.400
.500
.600
.700
.800

TEMP

19.
19.
19.

19

19

19

586
593
599

.596
19.

595

.594
19.
19.
.595
19.
19.
19.
19.
19.
19.
19.
19.
19.
19,
19.
19.
19
19.
19.
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Appendix C

Sediment characteristics at each Sea Carousel station (stations
are ordered in increasing distance from the river bridges)
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Appendix D

Nutrient concentrations of sea water within the Sea Carousel
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