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INTRODUCTION

Most aquatic organisms require oxygen to survive and consequently, the
dissolved oxygen (DO) content of the water is one of the most important measures
of water quality. Sources of oxygen are the atmosphere and photosynthesis.
Oxygen is consumed by plants and animals during respiration and by micro-
organisms that decompose organic matter. The more sources and sinks of oxygen,
the more difficult it is to understand and predict the oxygen dynamics of a river
system. Grossly polluted systems turn out to be quite simple, because the
pollutant source dominates. Natural, unimpacted systems often show a balance
between a number of sources and sinks and therefore are much more complex.
The rivers of the Eastern Shore of Virginia typify this latter case.

The Machipongo River, including its tributary Parting Creek, drains mostly
agricultural land and forest. The river has extensive fringe marshes and tidal flats
which are exposed at low water. A large mechanized clam processing facility
located at Willis Wharf, Virginia also discharged wastewaters to Parting Creek.
The organic loadings in these wastewaters have varied over time as processing
techniques and production levels changed.

Mathematical models are very useful tools that allow water quality
managers to predict the environmental response to various actions, such as an
increase in pollutant loads when a new facility begins discharging wastewaters or
a decrease in pollutant loads when treatment levels are increased. Models can be
only as good as the field data upon which they are based. When a system is
complex, the data set must be comprehensive, and often extensive in time, so that
there is sufficient information to allow the effects of all major factors to be
determined. For the Machipongo River, such a field effort would be very
expensive. Consequently, studies have been more limited in scope and designed
to examine one factor only, namely the effects of the clam processing wastewaters.

In the spring of 1989, a field study was undertaken to see if water quality
differed between Parting Creek, which received the clam wastes, and the
Machipongo River, which had no comparable wastewater loading. In the fall of
1990, another study was conducted to see whether conditions had changed in
response to waste load reductions at the clam processing plant. Subsequently, the
clam processing plant was closed, so the waste loading to Parting Creek was
eliminated. This report describes the data collected during the spring of 1992,
when there was no discharge from the plant. At a later date, these data will be
compared with those from prior years to determine what, if any, change in water
quality has resulted from the elimination of this point source of organic wastes.



I. STUDY DESIGN

Water temperature, conductivity and dissolved oxygen concentration were
monitored from May 29, 1992 to June 29, 1992 at two sites in the Machipongo
River system. This sampling effort was a continuation of studies done in 1989 and
1990 (Neilson & Wilson, 1990, 1991). /

The Machipongo River has an elevation of 55 feet above sea level at its
source, is 15.8 miles long, and drains 41.49 square miles of land on the Eastern
Shore, Virginia (Virginia Division of Water Resources, 1972). Parting Creek, one
of four tributaries of the Machipongo, has an elevation of 30 feet at its source, is
5.9 miles long, and drains 9.42 square miles. It debouches to the Machipongo
River 3.1 miles above the mouth of the river (ibid.). Land use is approximately
50% agriculture, 40% forest, and 10% residential and commercial (Athearn et al.,
1974). The Machipongo River system includes 2,540 acres of Type I marsh -
"saltmarsh cordgrass community" (Silberhorn & Harris, 1977).

The two monitoring sites have been named "Willis Wharf" and "Quinby
Bridge" (Figure 1). "Willis Wharf" sampling was from a dock on Parting Creek
adjacent to the American Original facility, a clam processing plant, in the small
town of Willis Wharf, Virginia. "Quinby Bridge" sampling was from a dock at a
crab shedding operation, approximately 30 meters downriver from the Route 182
bridge across the Machipongo River. There are 174 acres of marsh on Parting
Creek, virtually all of which is upriver of Willis Wharf. On the Machipongo River
there are 731 acres of marsh that are located upriver of the Route 182 bridge.

Hydrolab data loggers, model DataSonde 2 or model DataSonde 3, were
deployed at the monitoring sites as follows:
Table 1. Deployment dates for 1992 Study
Deployment Retrieval Unit Deployed
May 29 June 10 DataSonde 2

June 10 June 17 DataSonde 3
June 17 June 29 DataSonde 2
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Figure 1, Map of Willis Wharf, Virginia area showing the two deployment sites.



All DataSonde units had a temperature sensor, a conductivity sensor, and,
a polarographic dissolved oxygen sensor with 1-mil Teflon membrane. The
instruments were calibrated a day prior to each deployment and checked after
retrieval. An IBM- compatible personal computer, connected to the DataSondes
through the Hydrolab 20XX-Data Management Unit, was used for data retrieval
and programming. Each unit was programmed to record every 30 minutes:

(1) time (EST),

(2) temperature (°C),

(3) conductivity (ms/cm) standardized to 25 °C,

(4) dissolved oxygen concentration (mg/L) corrected for ambient

temperature and salinity, and
(5) battery voltage. Additionally, the DataSonde 3 units recorded the

calculated salinity (ppt) and depth (feet). The dissolved oxygen readings were
compensated for the flow regime of "M" (factor of 1.042) internally.

' After data retrieval, salinity records of DataSonde 2 units were calculated
by the function:

Salinity (ppt) = 20.0 + 0.69608 C + 1.3904x103 C2 - 11.918x10° C°
+ 173.92x10° C* - 3.1112x10”° C*

where C is the 25°C-standardized-conductivity in ms/cm minus a constant 32.188.
For the periods June 17, 1992, 14:00 EST to June 20, 1992, 23:30 EST for Quinby
Bridge and June 17, 1992, 16:30 EST to June 17, 1992, 23:30 EST for Willis Wharf
the DO data were adjusted to compensate for "bad" salinity readings. This was
accomplished by removing the salinity correction for the conductivity recorded by
the DataSonde and then correcting for a salinity of 28 ppt. These correction

factors were:

F(Cy)=10 - Cy [3.439x10® + 0.361/(22.1 + T%)], where Cy is the
conductivity reading and T is the temperature reading, and

F(Cnew)=1.0 - Cp¢y, [3.439x10° + 0.361/(22.1 + T?)] where Cnew is the
conductivity at 28 ppt salinity.

The temperature, salinity, and dissolved oxygen concentration data with no
editting other than the removal of pre- and post-deployment readings, are
reported in appendices.



RESULTS

All data, with readings occurring before deployment and after retrieval
removed (i.e. readings when the units were out of the water), are listed in tables
in the appendices; Willis Wharf data are in Appendix 1 and data for the Quinby
Bridge site are in Appendix 2. The uneditted data are shown graphically in
Appendix 3. The editted data set are shown in Figures 2-a and 2-b.

Data Recovery: The recovery of data was good in general (see Table 2).
Most of the problems occurred during the second deployment, when the tide range
was unusually large and low tides were unusually low. Consequently, the sensors
were out of the water at times during parts of several days. If for any given day
a significant portion of the data was "bad", the data were not used to calculate
daily values; that is the daily mean, minimum and maximum were not determined.
"Bad" data were identified by depth readings that were zero or negative, and by
conductivity readings that were unreasonable, especially sudden changes in
conductivity. These instances occurred primarily at Willis Wharf and from 11
June through 15 June 1992 (see figures in Appendix 3).

At the beginning of the third deployment, when the instrument at Quinby
Bridge was lowered into the water, it apparently went into the bottom sediments
and the opening for the conductivity sensor was clogged. Conductivity readings
were off for several days (June 17 - June 19), but eventually returned to "normal"
readings (see plots in Appendix 3). During this period a salinity of 28 parts per
thousand (ppt) has been assumed and the dissolved oxygen data adjusted to reflect
this average salinity (see Figure 2-b). The same problem may have occurred at
Willis Wharf; abnormally low salinities were recorded at the beginning of the
deployment, but here the salinity returned to more typical values within a few

hours.

Table 2. Remarks on Daily Data Sets

Date Willis Wharf Quinby Bridge
May 29 Partially missing Partially missing
June 12 All missing

June 13 Mostly missing

June 14 Mostly missing

June 15 Mostly missing

June 17 Partially missing Mostly missing
June 18 All missing
June 19 Partially missing
June 29 Partially missing Partially missing



Quality Assurance: With one exception, water samples were collected and
in situ measurements of dissolved oxygen were made using a YSI meter when the
DataSondes were deployed or retrieved. Water samples were analyzed in the
laboratory for salinity and dissolved oxygen, which was determined using Winkler
titrations. The DataSonde, YSI, and Winkler measurements of DO and the
DataSonde and lab measurements of salinity are listed in Table 3. In general, the
readings agreed reasonably well. Differences among the measurements tended to
be smaller when DataSondes were deployed than when they were retrieved,
perhaps due to bio-fouling.

Daily Values: Daily means and extremes were determined for those days having
essentially complete records (Tables 4, 5, & 6). Mean temperatures ranged
between about 18 C and 26 C. These values are low relative to those observed
in May and June of 1989. That year the daily means were nearly 18 C on May 11,
about 23 C on May 29th (the beginning date for the 1992 study), and over 29 C
on June 28. The warming trend observed in early June is typical of this season
(see Figures 3a & 3b). It also is common for temperatures to rise and fall
abruptly in response to the passage of meteorological fronts; these digressions
from the seasonal pattern usually last only a few days. In 1992, however,
temperature did not rise during mid-June and fell several degrees around June
20th. In short, the weather patterns in 1992 were unusual.

Daily mean salinities ranged between 27.5 and 31 parts per thousand (ppt)
at Willis Wharf (see Figure 4a), and between 23 and 29.3 ppt at Quinby Bridge
(see Figure 4b). The variation in salinity in response to the tidal cycle increased
at both sites and the mean salinity decreased at Quinby Bridge in early June,
presumably in response to rainfall and runoff. Salinities in 1989 were in the same
general range, with slightly lower means and greater variations at Quinby Bridge
(relative to Willis Wharf).

At both sites, daily average dissolved oxygen (DO) concentrations were
below 5 mg/1 in both early June (June 5 - 17) and later that month (June 25 - 28;
see Figures Sa and 5b). Daily minimum DOs went below 4 mg/I during the same
periods. Minimum DO’s went below 4 mg/1 sooner at Willis Wharf (June 2 vs
June 6 at Quinby Bridge). Minimum DOs below 2 mg/1 were observed at both

sites.

The difference between the daily average and the daily minimum DO was
about 1 mg/l much of the time at Willis Wharf. The range of DOs at Quinby
Bridge appeared to be greater than that at Willis Wharf.
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Figure 2a. Time variation of water temperature, salinity, and dissolved oxygen concentrations at Willis Wharf.
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Figure 2b. Time variation of water temperature, salinity, and dissolved oxygen concentrations at Quinby Bridge.
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Figure 3a. Daily average and range of water temperatures at Willis Wharf.
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Figure 3b. Daily average and range of water temperatures at Quinby Bridge.
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Figure 4a. Daily average and range of salinities at Willis Wharf.
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Figure 4b. Daily average and range of salinities at Quinby Bridge.
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Figure 5a. Daily average and range of dissolved oxygen concentrations at Willis Wharf.
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Figure 5b. Daily average and range of dissolved oxygen concentrations at Quinby Bridge.



Table 3. Comparison of in situ and laboratory measurements of salinity and
~ dissolved oxygen. (All times are Eastern Standard Time)

SALINITY (parts per thousand)
Willis Wharf-May 29 Sample
Time 14:32
Depth 0.5 m 29.94
Quinby Bridge-May 29 Sample
Time 15:09
Depth 0.5m 28.40
Willis Wharf-June 17 DataSonde Sample
Time 15:30 16:00
Depth 0.5 m 29.40 28.98
Quinby Bridge-June 17  DataSonde Sample
Time 15:00 15:30
Depth 0.5 m 27.50 26.04
Willis Wharf-June 29 DataSonde Sample
Time 14:30 14:49
Depth 0.5 m 28.91 29.14
Quinby Bridge-June 29  DataSonde Sample
Time 15:00 15:20
Depth 05 m 27.96 28.12
DISSOLVED OXYGEN (mg/])
Willis Wharf-May 29 DataSonde YSI  Winkler
e Time y 14:32 15:00
Depth (m
eop (m) Not 6.90 7.00
0.5 Deployed 7.14
1.0 7.14
2.0 6.74
uinby Bridge-May 29 DataSonde YSI  Winkler
Q yTimeg y 15:09 15:30
Depth (m
ebp (m) Not 7.38 7.32
0.5 Deployed 7.38
1.0 ‘ : 7.38
2.0 7.38

15

DataSonde
14:30
28.69

DataSonde
15:30
28.33

DataSonde
16:00

x %%

DataSonde
15:30

xxx .

DataSonde
14:30

7.29

DataSonde
15:30

7.09



Table 3 (continued).

DISSOLVED OXYGEN (mg/1)

Willis Wharf-June 17 DataSonde YSI  Winkler DataSonde
Time 15:30 16:00 16:30 16:00
Depth (m)

(? 6.80 6.63

0.5 5.39 6.52 6.48
1.0 6.39

2.0 5.98

Quinby Bridge-June 17  DataSonde YSI  Winkler DataSonde
Time 15:00 15:30 16:00 15:30
Depth (m

(}) (m) 6.85 6.29

0.5 3.83 6.69 8.52%**
1.0 6.72

2.0 6.61

Willis Wharf-June 29 DataSonde YSI Winkler
Time 14:30 14:49 15:00
Depth (m

epth (m) 4.86 472
0.5 425 4.82
1.0 4.82
2.0 4.59

Quinby Bridge-June 29 DataSonde YSI Winkler
Time 15:00 15:20 15:40
Depth (m

cpth (m) 5.59 5.88
0.5 5.59 5.59
1.0 5.51
2.0 5.51

**»  Data are suspect; clogging of conductivity sensor and DO membrane with
bottom sediments is believed to have occurred when instruments were
lowered into position.
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Table 4, Déily means and extremes of water temperature (degree O).

Willis Wharf Quinby Bridge

Date .] Mean Min. Max, Mean Min. Max.

05/29/92 . - - - - .
05/30/92 | 1829 1770 1947 | 1862 1816 1951
05/31/92 | 1831 1770 1964 | 1888 1778 2103
06/01/92 | 19.83 1846 2243 | 2070 1913 2332
06/02/92 | 2029 1947 21.80 | 2102 2015 2281
06/03/92 | 2115 1981 2420 | 2171 1939 25.09
06/04/92 | 2128 2057 2205 | 2156 2070 2222
06/05/92 | 2148 2040 2315 | 2152 1998 23.10
06/06/92 | 2297 2129 2602 | 2341 2112 2631
06/07/92 | 2476 2336 2712 | 2545 2374 2762
06/08/92 | 2600 2475 2830 | 2699 2534 2898
06/09/92 | 2617 2568 27.16 | 2670 2539  28.05
06/10/92 | 2535 2484 2581 | 2559 2463 2640

06/11/92 | 2475 2438 2523 | 2514 2430 2627
) 2496 2382  26.83

06/12/92 - -
06/13/92 - - 2578 | 2526 2368 2752
06/14/92 - - 2547 | 2515 2419 2651
06/15/92 2665 | 2564 2384 . 2851

06/16/92 | 2534 2454 2638 | 2550 2462 2684
06/17/92 | 2454 2338 2623 | 2447 2227 27.03
06/18/92 | 2481 2361 2678 | 2483 2285 2737
06/19/92 | 2462 2408 2560 | 2461 2357 2593
06/20/92 | 2517 2412 2708 | 2540 2374 2771
06/21/92 | 2407 23.02 2513 | 2377 2243 2585
06/22/92 | 2221 1989 2336 | 2147 1935 2294
06/23/92 | 2263 2099 2386 | 2219 2023 23.78
06/24/92 | 23.04 2201 2408 | 2274 2154 2399
06/25/92 | 23.46 2298 2395 | 2345 2289 2386
06/26/92 | 2358 2319 2437 | 2383 2315 2501
06/27/92 | 2372 2310 2505 | 2431 2332 2581
06/28/92 | 24.67 2365 2653 | 2538 2395 2750

06,/29/92 - -

17



Table S. Déily means and extremes of salinity (ppt).

Willis Wharf Quinby Bridge

Date Mean Min, Max, Mean Min,  Max

05/29/92 ] ] i ] ] ]
05/30/92 1 3172 3095 3264 | 3016 2825 3161
05/31/92 | 3075 2739 3198 | 2017 2473 3095
06/01/92 | 2949 2659 3131 | 2829 2430 30,95
06/02/92 | 2964 2768 3139 | 2861 2473 3088
06/03/92 | 2961 2811 3095 | 2884 2495 3066
06/04/92 | 2953 2862 3080 | 2925 2688 3080
06/05/92 | 2898 2573 3088 | 2692 17.66 3117
06/06/92 | 2800 2530 2085 | 2422 1616 2978
06/07/92 | 2770 2588 2920 | 2328 1636 2825
06/08/92 | 2751 2580 2876 | 2342 1732 2704
06/09/92 | 2755 2645 2898 | 2408 1945 2724
06/10/92 | 2822 2640 3060 | 2479 2085 2740
06/11/92 | 2954 2840 3100 | 2530 2200 2800

06/12/92 - - - 2587 2290 28.10
06/13/92 - - 30.60 2638 2450 2820
06/14/92 - - 30.90 2684 2530 28.60
06/15/92 30.30 2726 2590 ' 28.70

06/16/92 | 2930 2700 3100 | 2777 2650 2900
06/17/92 - 3050 | 2811 2730 2900
06/18/92 | 2937 2775 3117 - - -

06/19/92 | 3062 3000 31.68 - -
06/20/92 | 31.06 3058 3175 - - -
06/21/92 | 3096 3007 3198 | 2771 2659 2854
06/22/92 | 3055 2978 3124 | 2779 2674 2876
06/23/92 | 3022 2971 3095 | 2810 27.03 2883
06/24/92 | 29.87 2942 3058 | 2825 2724 2883
06/25/92 | 29.60 2898 3044 | 2828 2760 2891
06/26/92 | 2941 2876 3036 | 2828 2731 2905
06/27/92 | 2920 2854 3000 | 2807 2695 2891

06/28/92 | 2926 2862 3029 | 2822 2688 29.12
06/29/92 . . - - -

18



Table 6. Daily means and extremes of dissolved oxygen (mg/L).

Willis Wharf : Qilinby Bridge

Date Mean Min. Max. Mean Min. Max.

05/29/92 - - - - - -
05/30/92 551 500 591 603 560 675
05/31/92 525 496 5.5 595 515 687
© 06/01/92 517 423 585 604 475 159
06/02/92 487 392 564 576 445 767
06/03/92 502 367 617 581 433 845
06/04/92 456 371 494 507 411 622
06/05/92 452 382 496 483 412 536
06/06/92 452 289 566 451 370  5.03
06/07/92 430 263 545 415 323 489
06/08/92 399 307 506 420 325 529
06/09/92 335 222 394 358 287 420
06/10/92 3.66 233 469 366 291 S50
06/11/92 397 286 456 353 235 485

06/12/92 . - 368 221 539
06/13/92 - 313 - 361 240 530
06/14 /92 - 336 - 324 215 463
06/15/92 3.01 298 170 447

06/16/92 386 245 . 572 319 187 494
06/17/92 455 103 737 425 237 749
06/18/92 615 494 170 562 449 1716
06/19/92 566 474 648 518 455 619
06/20/92 529 392 629 467 369 570
06/21/92 479 406 S22 440 391 474
06/22/92 504 428 600 539 419 678
06/23/92 520 429 595 566 472 649
06/24/92 518 448 587 552 489  7.19
06/25/92 474 363 528 472 354 768
06/26/92 424 302 486 420 343 640
06/27/92 392 279 469 411 288 612
06/28/92 398 293 476 431 301 654
06/29/92 - - - . - -

19
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APPENDIX 1

Tables of water temperature (degree C), salinity (parts per thousand),
and dissolved oxygen concentration (mg/L) at the Willis Wharf site

(uneditted*).

* Data prior to deployment and after the DataSonde had been
removed from the water have been eliminated; otherwise the data
are uneditted. Blank spaces represent periods when no
measurements were made,
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Willis Wharf, 1992.

I 4
May 29 May 30 May 31
Hour Temp. Salinity D.O. Temp. Salinity D.O. Temp. Salinity D.O.
00:00 1943 3124 576 1804 3153 5.09
00:30 1947 3102 561 1804 3124 510
01:00 1947 3102 555 1795 3131 511
01:30 1939 3095 511 1795 3117 508
02:00 19.09 31.02 5.02 1795 3080 4.96
02:30 19.05 3109 561 1795 3080 5.09
03:00 1897 3131 549 1791 3088 5.16
03:30 1875 3131 555 1795 3102 509
04:00 1863 3139 554 1791 3131  5.05
04:30 1825 3153 562 1791 3131 505
05:00 1816 3161 5.66 1782 3139 512
05:30 1812 3183 566 1782 3175 511
06:00 1812 3198  5.69 1774 3183 512
06:30 1808 3212 569 17.74 3198 5.12
07:00 18.04 3234 575 1774 3198 512
07:30 1799 3242 579 17710 3198 512
08:00 1795 3242 5776 1774 3198 512
08:30 1795 3212 577 1774 3198 512
09:00 1795 3198 572 1774 3198 515
09:30 1804 3168 5.68 1774 3198 512
10:00 1825 3168 5.59 1782 3139 515
10:30 1833 3146 549 1791 3117 515
11:00 1842 3139 541 1795 3080 512
11:30 1846 3139 528 1812 3051 514
12:00 18.54 3131 506 1842 2985 515
12:30 1854 3131 5.00 18775 2898 513
13:00 1846 3139 500 1897 2847 512
13:30 1854 3131  5.00 1930 2782  5.09
14:00 1842 3139 5.01 19.64 2760  5.08
14:30 2023 28.69 729 1837 3146 501 1947 2739  5.64
15:00 1951 29.63 681 1833 3146 533 1913 2840 513
15:30 1897 3036  6.48 1833 .3146 514 1939 2869 518
16:00 1875 3117 642 1816 3161 513 1905 2934 517
16:30 1871 3117 6.58 1808 3168  5.55 1892 29.78 5.8
17:00 18.59 3161 647 1804 3168  5.65 1867 3029 517
17:30 1846 3183  6.39 1799 3190 571 1859 3066  5.13
18:00 1846 3198  6.60 1795 3212 574 1854 3088 554
18:30 1842 3220 653 1782 3249 581 1842 3109 5.5
19:00 1837 3205 661 1778 32,56  5.88 1837 3131 555
19:30 1842 3220 647 1774 3256  5.88 1837 3146 561
20:00 1833 3212 640 1774 3256 591 1842 3153 5.69
20:30 1842 3205 629 1770 3264 589 1854 3146 573
21:00 1842 3205 617 17714 3227 583 1854 3146 5.73
21;30 18.59 3175 631 1778 3205 574 1846 3153 575
22:00 18.75 3161 613 1782 3190 5.64 1842 3139 566
22:30 1897 3161 6.0 1791 3183 554 1846 3109 573
23:00 19.13 3146 6.10 1795 3175 534 1854 3088 541
23:30 1935 3131 5.89 1799 3175 5.09 1863 3080  5.09
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Willis Wharf, 1992.

June 1 June 2 June 3
Hour Temp. Salinity D.O. Temp. Salinity D.O. Temp. Salinity D.O.
00:00 18.75 30,51 508 19.68 3029 5.03 1985 3058 503
00:30 19.01 3000 507 19.77 3022 487 1985 3029 482
01:00 19.26 2949  5.08 1985 3000 483 1985 3014 504
01:30 1947 2862 492 1985 2985 481 1985 3014 4.89
02:00 19.64 28.18 4.73 2044 2898 464 1985 3000 4.80
02:30 19.73 2753 455 2061 2840 4.54 1985 2971  4.66
03:00 19.68 2753 437 2061 2825 437 1985 2942 470
03:30 19.56 27.60 423 2061 2768 426 19.89 2934 430
04:00 19.35 2825 424 2057 2782 429 1981 2912 422
04:30 1930 2854 423 19.80 2862 392 1985 2912 413
05:00 19.09 © 29.34 436 1989 2876 4.04 1981 2927 410
05:30 18.84 29.85 447 19.89 2920 4.06 1985 2942 385
06:00 1859 3036  4.65 1985 2942  4.09 1985 2927  3.67
06:30 18.46 30.73 4.77 19.77 2993 430 1985 2942  3.88
07:00 1846 30.88 4.83 19.64 3000 4.59 1985 2971 399
07:30 1846 3088 493 19.60 3036 501 1985 2985 420
08:00 1846 3109 5.11 19.56 3051 482 1985 3029 443
08:30 1846 3124 510° 19.51 3058 495 1985 3029 449
09:00 1854 3131 5.09 1951 3088 494 1985 3044 461
09:30 1867 3124 507 1947 3088 495 1985 3058 4.78
10:00 1897 3095 5.04 1951 3088 485 1985 3095 493
10:30 1926 30.58  5.04 19.77 3066 473 1985 3095 5.02
11:00 19.64 30.14 501 19.81 3051 497 1994 3088 4.7
11:30 19.81 2971  5.66 1985 3029 5.03 20.70 3044  4.86
12:00 2040 2898  5.57 1985 3029 5.03 2112 3029 490
12:30 20.78 28.62 544 2032 2993 498 2163 2978 531
13:00 2112 2789 547 2070 2942 498 2201 2934 541
13:30 21,63 2739 547 2108 2883 494 2239 2905 548
14:00 22.01 26.88 5.52 21.29 28.69 495 22777 2891 5.51
14:30 2239 26.67 581 2158 2818 496 2315 2869 554
15:00 2243 2659 5.84 2175 2804 499 2344 2847 595
" 15:30 21.84 26.88 5.46 2180 2775  5.64 2365 2833 578
16:00 21.80 2731 551 2180 2775 538 2403 2811 617
16:30 2163 2796 5.39 2158 2804 496 2420 2811 595
17:00 2129 2840  5.60 2171 2811  5.00 2365 2818 579
17:30 2061 2912 5.53 2142 2862 499 2374 2825 591
18:00 1994 2963  5.50 2129 2883 498 2344 2847 578
18:30 19.85 3014 585 20.78 2934 503 2332 2869  5.66
19:00 19.73 3044  5.62 2044 2971 503 2289 2898  5.54
19:30 19.68 3044  5.60 19.89 3029 557 2218 2920 547
20:00 19.73 3073 561 19.89 3044 502 2175 2934 539
20:30 19.73 3102 557 1985 3095 5.05 2146 2956 5.13
21:00 19.68 31.02 561 19.89 30.88 5.13 2125 2985 518
21;30 19.64 3124  5.64 1985 3124 537 2120 3007 524
22:00 19.64 3109 543 19.85 3139 548 2125 3029 529
22:30 19.64 3109 5.64 1985 3124 5.01 2120 3051 540
23:00 19.64 3080 5.05 1985 3109 537 2116 3051 573
23:30 19.60 3051  5.00 19.89 3088 501 2116 3051 532
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Willis Wharf, 1992.

June 4 June 5§ June 6
Hour Temp. Salinity D.O. Temp. Salinity D.O. Temp. Salinity D.O.
00:00 21.12 3058 492 20.53 3088 496 2158 2934 495
00:30 2099 3022 494 20.53 3088  4.63 2142 2963 488
01:00 2091 3014 493 20.57 3080 448 2129 2985 497
01:30 2091 3000 479 2061 3051 451 2142 2978 464
02:00 2099 2993 472 2061 3036 431 2146 2942 4,67
02:30 2116 29.63 4.68 20.74 3022 427 2158 2920 458
03:00 2133 2934 475 20,78 2993 430 21,63 2905 437
03:30 2150 2912  4.56 2082 2971 416 2171 2898 437
04:00 21.54 29.05 447 2082 2942 419 2180 2862 416
04:30 2150 28.83 - 4.8 2082 2942 413 2180 2833 420
05:00 2142 2876  4.09 2082 2927 402 2184 2804 412
05:30 2133 2876  4.09 20.74 2920 4.06 2180 2746 3.99
06:00 2129 2898 3.77 2070 2905 383 21.84 = 2688 391
06:30 2120 29.05 4.01. 20.57 28,62 3.82 2184 2616 387
07:00 2120 29.05 384 2053 2862 422 2180 2559  3.77
07:30 2120 2920 4.01 20.57 2891  4.03 2184 2530 3.89
08:00 2120 2934 415 20.53 2891 385 2184 2659 289
08:30 21.12 2934 422 20.57 2891  4.06 2184 2688 324
09:00 21.08 2971 436 20.57 2949 413 2192 2753 328
09:30 2099 2993 4.60 2065 2971 432 2209 2782 349
10:00 2095 2993 4.64 2061 2971 439 2209 2825 379
10:30 20.87 3029 4.66 2057 2993 436 2205 2854 396
11:00 20.74 3036 4.77 2049 3014 445 2201 2876 4.02
11:30 20.78 3051  4.67 2040 3051  4.60 2196 2876 425
12:00 20.78 30.51  4.55 2040 3051 454 2192 2883 429
12:30 2099 3022 451 20.65 3029 457 2184 2898 423
13:00 21.08 30.00 453 2103 3000 477 21.80 2920 429
13:30 2125 29.85  4.66 2142 2978 487 2209 - 2912 4.09
14:00 2142 29.63 4.62 21.80 2949 4.89 2264 2905 426
14:30 2158 2934 478 2234 2912 483 2306 2891 4.9
15:00 2171 2927 488 2268 2869 485 2340 28.76  4.67
15:30 2175 2891 485 2289 2840 486 2395 2854 496
16:00 2196 2876  4.69 2294 2840 4.86 2450 2847 549
16:30 2201 2876 4.68 2306 2775 486 2484 2840 5.60
17:00 2205 2869 471 2310 2717 487 2505 2796  5.66
17:30 2201 28.62 4.69 2310 2645 492 2517 2775 559
18:00 21.84 28.69  4.56 2315 2573 496 2530 2703 539
18:30 21.84 28.69 470 2315 2573 493 2560 2652 538
19:00 2175 2876 451 2294 2602 473 2589 2580 549
19:30 21.67 2883 4.8 2289 2616 4.64 2602 2566 540
20:00 21.54 2920 4.58 2285 2746 470 2560 2602 495
20:30 2129 2942 458 2277 27182 464 2543 2652 4.88
21:00 2120 29.63  4.67 2247 2840 4.77 2522 2703 492
21;30 21.08 30.00 4.68 2230 28.69 4.67 2492 2724 485
22:00 2095 3007 475 2218 2876 4.74 2454 2804 490
22:30 20.87 3029 475 2209 2883 4.84 2408 2833 498
23:00 20.74 3051 470 21.84 2912 481 2374 2854 499
23:30 20.57 3080 475 2175 2920 476 2370 2869 491
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Willis Wharf, 1992.

June 7 June 8 June 9

Hour Temp. Salinity D.O. Temp. Salinity D.O. Temp. Salinity D.O.
00:00 23,61 2876 492 2530 2796 435 2716 2153 347
00:30 23,53 2898  4.68 2513 2818 437 2708 2746 3.63
01:00 2344 2891 450 2501 2840 446 26.57 2168  3.67
01:30 2340 29.20 4.77 2488 2862 441 2640 2775  3.69
02:00 2336 2898 434 2484 2847 431 2627 2796 385
02:30 2340 2891 431 2479 2854 376 2619 2804 381
03:00 2344 2891 428 2479 2854 379 26100 2833  3.86
03:30 2348 2862 423 2479 2854 395 2602 2854 3.63
04:00 23.57 2825 414 2475 2840 390 2602 2840 3.15
04:30 23.65 28.18 416 2475 2818 401 2602 2840 3.28
05:00 2370 28.04 408 2488 2796 400 2602 2811 @ 3.67
05:30 2391 2775 398 ¢ 2505 2768  4.02 2606 2782  3.67
06:00 2403 2739 397 2517 2746 388 2615 2153 3.64
06:30 2416 2688 3.89 2534 2710 373 2631 2739 353
07:00 2429 2631 384 2543 2681  3.57 2648 2717 333
07:30 2437 2609 345 2547 2652  3.63 2653 2688 323
08:00 2450 2588  3.52 2555 2631  3.57 2648 2667 3.04
08:30 2446 2588 3.74 2572 2595 361 2648 2681 301
09:00 2429 2638 2.63 2593 2580 339 2648 2652 268
09:30 2437 2667 270 2551 2616 323 2644 2645 276
10:00 2425 2710 3.06 2581 2638 3.7 2644 2645 281
10:30 2433 2731 334 2581 2681 351 2627 2681 222
11:00 2416 2789 357 2568 2703 333 2636 2674 240
11:30 2403 2825 387 2572 2124 338 2631 2674 253
12:00 24,03 2825 4.09 2564 2760 3.64 2636 2710 283
12:30 23778 2854 417 2547 2182 3389 2627 2731 284
13:00 23,70 28.69 412 2539 2804 400 2619 2739 336
13:30 23770 28.98 441 2522 2825 412 2602 2760 337
14:00 23770 2898 . 4.60 2517 2840 4.09 2602 2789 373
14:30 2399 2883 408 2522 2869 403 2593 2818  3.68
15:00 2433 28.69 450 2526 2876  4.02 2593 2833 372
15:30 2463 28,62  4.60 2534 2869 378 2581 2869 394
16:00 25.17 28.40 494 2568 2876 437 2568 2898 387
16:30 25.68 28.33 5.29 2593 2847 426 2568 2891  3.58
17:00 2606 2796 545 2644 2825 452 2572 2883 337
17:30 2631 2782 539 2686 2796 472 2585 2862 375
18:00 2644 2731 5.26 2708 2175  5.06 2598 2825 357
18:30 26,61 2724 5.21 2712 2782 502 2602 2796 372
19:00 2691 26.81 5.11 2758 2724  4.65 2610 2753 385
19:30 27.08 2645 5.04 2788 2695 462 2610 2739 373
20:00 2712 2631 476 2817 2681 459 2610 2739 368
20:30 2712 2616  4.77 2826 2659 441 2615 2710 3.57
21:00 2699 2595 479 2830 2609 417 2610 2688 345
21;30 26.86 26.45 4.56 2826 2623 407 2602 2681 349
22:00 26.57 26.74 439 2826 2623 363 2598 2674 323
22:30 2640 2724 432 2788 2645 357 2593 26,59 298
23:00 26.15 27.53 437 2779 2674 352 2581 2681 259
23:30 25,64 2782 434 2758 2703 361 2581 2695
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Willis Wharf, 1992.

June 10 June 11 June 12
Hour Temp. Salinity D.O. Temp. Salinity D.O. Temp. Salinity D.O.
00:00 2581 2695 233 2523 2840 348 2443 29.00 4.26
00:30 2577 2710 259 2515 2870 286 2430 2900 401
01:00 2572 2739 283 2516 2860 3.77 2406 920 277
01:30 2568 2739 278 2506 2880 3.87 2413 920  3.58
02:00 2568 2768 3.1 2502 2890 3.5 2419 930 406
02:30 2560 27715  3.07 2496 2910 3.60 2404 930 3.76
03:00 2564 2796 332 2491 2920 401 2406 930 416
03:30 2555 2818  3.19 2490 2940 3.66 2403 940 400
04:00 2547 2833 3.01 2488 2960 391 2410 960 399
04:30 2543 2840 267 2485 2980 341 2417 980 452
05:00 2543 2825 276 2481 3000 386 2414 990 4.02
- 05:30 2543 2825 286 2476 3020 4.09 2412 1020 396
06:00 2522 2796  3.09 2471 3010 327 2409 1040 353
06:30 2509 2796 332 2472 3010 392 2404 1070 397
07:00 2488 27.68 3.13 2459 2980 4.07 2404 1080 423
07:30 2484 2753 329 2456 29710 412 2406 1080 450
08:00 2484 2731 327 2447 2950 410 2404 1060 416
08:30 2488 2710 3.16 2446 2930 386 2408 1020 455
09:00 2484 27.03 328 2448 2920 3.66 2406 1010 47
09:30 2484 27.03 320 2456 2900 406 2408 990 449
10:00 2509 2674 334 2466 2890 406 2415 960 476
10:30 25.17 2681 3.62 2482 2880 3.80 2425 950 426
11:00 2539 2667 3.79 2490 2870 415 2441 940 475
11:30 2547 2688 373 2346 - 010 5.04 2463 930 435
12:00 2547 2688  3.65 2313 570 481 2482 1510 449
12:30 2551 27.03 322 2493 2880 3.69 2212 010 733
13:00 2560 2717 342 2502 2870 392 2152 010 6.61
13:30 2560 2731  3.60 2500 2890 3.94 2507 - 1080 496
14:00 2496 29.00 384 2533 960 564
14:30 2539 2640 442 2502 2910 4.10 2526 1000 537
15:00 2545 2850 390 2497 2910 401 2508 1450 505
15:30 2543 2950 447 2491 2940 413 2503 1690 497
16:00 2531 3000 439 2487 2970 420 2487 2060 459
16:30 2518 3040 4.62 2480 3010 437 2474 2330 430
17:00 25.07 3060 @ 4.69 2472 3040 397 2463 2530 426
17:30 2513 3050 3.75 2465 3080  4.56 2447 2650 401
18:00 25.09 3060 447 2456 3100 419 2441 2740 435
18:30 25.17 3030  4.66 2448 3100 391 2439 2810 392
19:00 2528 3000 444 2445 3100 3.61 2434 2860 478
19:30 2541 2980 442 2439 3070 446 2425 2860 3.26
20:00 2548 2950 454 2438 3040 438 2421 2850 4.50
20:30 2546 2920 4.60 2445 3020 387 2412 2820 451
21:00 2543 2910 441 2450 2990 435 2410 2760 427
21;30 2545 2890 436 2454 2960 446 2412 2690 418
- 22:00 2546 2870 449 2454 2950 434 2421 2650 435
22:30 2547 2860 453 2456 2940  4.29 2429 2600 454
23:00 2542 2840 426 2454 2920 439 2438 2530 440
23:30 2537 2840  4.08 2451 2910 439 2445 2490 454
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Willis Wharf, 1992.

June 14

June 13 June 15
Hour Temp. Salinity D.O. Temp. Salinity D.O. Temp. Salinity D.O.
00:00 2448 2340 474 2476 2890 4.10 2432 2950 410
00:30 2448 2200 470 2489 2880 451 2441 2930  4.07
01:00 2440 1970 444 2495 2860 443 2450 2910 410
01:30 19.96 010  5.09 2494 2850 436 2458 2900 427
02:00 1919 990 3.63 2175 010 534 2455 2890 4.04
02:30 2382 910 3.86 2013 010 877 2448 2890 396
03:00 2409 9.00 415 1937 010 3.73 2094 010 412
03:30 24.03 910 427 2424 900 349 2159 950 263
04:00 24.01 9.10 3.85 2442 900 383 2397 910 314
04:30 2393 910 426 2447 900 4.04 2423 910 365
05:00 2390 920 381 2445 900 3.68 2417 920 352
05:30 23.86 9240 424 2432 910 395 2419 920 370
06:00 2384 940 401 2421 920 399 2412 920 380
06:30 2382 940 3.87 2414 930 414 2410 930 393
07:00 2381 9.60 3.8 2410 940 424 2408 940 388
07:30 23.81 950 394 2406 950 401 2405 950 347
08:00 23.86 960 346 2406 950 393 2404 950 403
08:30 2395 960 4.50 2408 950 345 2403 960 334
09:00 2405 950 4.66 2410 950 355 2404 960 258
09:30 2419 940 484 2421 950 483 2420 960 349
10:00 24.36 940 4.86 2430 940 493 2432 960 417
10:30 2454 950 4.80 2443 940 486 2472 960 466
11:00 2472 930 5.03 2458 930 475 2493 950 4.86
11:30 25.00 920 518 2482 930 419 2518 950 475
12:00 2526 920 536 2502 920 490 2552 940 507
12:30 2548 1060 544 2523 920 506 2582 970 518
13:00 23.12 000 835 2537 910 529 2608 940 490
13:30 23.25 000 820 2151 010 699 2631 930 528
14:00 2305 000 859 2344 010 776 2658 930 572
14:30 2582 2630 520 2320 010 817 2476 010 6.06
15:00 2580 2750  4.98 2506 1010 471 2488 010 816
15:30 2578 2790 4.24 2550 28.00 4.82 2554 020 485
16:00 2562 2820 4.66 2547 2830 451 2676 2230 5.18
16:30 2547 2830 3.84 2541 2850 519 2691 2480 511
17:00 2515 2850 432 2524 28770 483 2665 2590 485
17:30 2497 2890 415 2496 2880 3.89 26,54 2650 470
18:00 2474 2930 436 2471 2920 439 2621 2750 472
18:30 2456 29.80 4.006 2456 2950 3.74 2569 2770 387
19:00 2456 3010 4.82 2443 2990 402 2545 2830 400
19:30 2463 3050  4.57 2439 3020 3.63 2517 2900  4.07
20:00 2460 3060 411 2439 3060 403 2502 2940 436
20:30 2454 3060 3.13 2439 3090 453 2506 2980 3.86
21:00 24.54 30,60 481 2436 3090 424 2517 3010 406
21;30 2434 3020 432 2434 3080 403 2521 3030 3.01
22:00 2426 2990 446 2428 3060 3.5 2513 3020 3.24
22:30 2434 2960 423 2421 3020 4.09 2517 3020 322
23:00 2447 2930 429 2419 2990 3.36 2500 2990 3.75
23:30 2459 2910 435 2425 2960 425 2493 2950 3.98
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Willis Wharf, 1992

June 16 June 17 June 18
Hour Temp. Salinity D.O. Temp. Salinity D.O. Temp. Salinity D.O.
00:00 2504 2910 3.77 2435 3040 375 2420 2971 580
00:30 2515 2890 390 2422 3020 363 2420 2956 572
01:00 2531 2860 4.03 2414 2990 397 2412 2905 573
01:30 2545 2840 399 2415 2980 3.89 2408 2862 5.7
02:00 2559 2820 391 2419 2960 416 2420 2854 580
02:30 2567 28.10 4.04 2410 2960 4.67 2420 2782 592
03:00 2568 2760 362 2395 2940 436 2408 2775 596
03:30 2561 2700 339 2381 2940 422 2399 2782 588
04:00 2550 2780 2.78 2364 2940 402 2370 2804 5.69
04:30 2530 2810 3.20 © 2339 2950 @ 2.69 2365 2789 551
05:00 2537 2820 292 2338 2950 1.03 2365 2789 532
05:30 2521 2860 310 2345 2960 193 2365 2804 494
06:00 25.11 2880 3.03 2359 297710  2.65 2365 2847 5.02
06:30 2495 2910 3.16 2345 2970 255 2365 2891 515
07:00 2482 2920 340 2350 2980 311 2361 2912 529
07:30 2474 2950 3.26 2368 2990 3.09 2365 2934 537
08:00 2471 29.70 3.12 23.83 3000 410 28365 2949 546
08:30 2471 3000 3.19 2393 3010 346 23778 2956  5.46
(9:00 2472 3020 3.79 2397 3020 265 2395 2971 548
09:30 2478 3020 331 2401 3040 -2.76 2399 2985 549
10:00 2478 3030 293 2401 3050 245 2403 3029 545
10:30 2480 3020 3.28 2420 3050 254 2403 3044 540
11:00 2496 3020 4.07 2422 3040 244 2425 3036 548
11:30 25.09 3000 4.08 2447 3040 331 2437 3029 548
12:00 2522 2970 451 2474 3020 449 2471 3007 585
12:30 2541 2950 455 2502 3010 445 2517 2985 620
13:00 2563 2930 4.76 2509 2990 541 2543 2985 661
13:30 2584 2920 523 2526 2980 534 2577 2978 6.9
14:00 2599 29.00 536 2541 2970 487 2598 2963 715
14:30 2616 2890 572 2556 29.60 5.17 2627 2942 738
15:00 2629 2880 521 2572 2960 534 2640 2920 744
15:30 2636 2860 535 25.82 2940 539 2657 2883 743
16:00 2638 28.60 510 2577 1700 648 2669 2883 17.70
16:30 2611 2840 432 2623 1718 819 2678 2883 770
17:00 2623 2880 5.06 2589 1980 7.77 2661 2876 731
17:30 26.14 29.00 543 2581 2197 783 2644 2862 694
18:00 26.03 29.10 431 2572 2352 789 2631 2912 701
18:30 2584 2930 497 2577 2588 177 2623 2920 714
19:00 2545 2940 442 2564 2652 105 26.15 2949 17.16
19:30 2528 29.60 3.02 2539 2717 735 2610 2978 711
20:00 25.15 2990 3.06 2505 2739 6.63 2581 2971 697
20:30 25.08 3030  3.56 2488 2825 643 2534 2993 648
21:00 25.02 3060 3.11 2471 2891  6.12 2509 30.07 6.29
21;30 2498 3090 3.00 2458 2942  6.02 2484 3044 617
22:00 2487 31.00 254 2446 2978 594 2467 3066  6.01
22:30 2476 31.00 245 2437 3014 584 2458 3088 591
23:00 2474 3090 261 2433 3007 585 2446 3109 588
23:30 2454 30.70 4.15 2429 3036 579 2437 3117 579
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Willis Wharf, 1992

June 19 June 20 June 21
Hour Temp. Salinity D.O. Temp. Salinity D.O. Temp. Salinity D.O.
00:00 2437 3117 577 2420 3175 546 2513 3175 522
00:30 2433 3095 5.76 2420 3175 542 2501 3190 517
01:00 2429 3080 5.80 2420 3146 547 2488 3198 492
01:30 2429 3051 5.78 2420 3131 532 - 2488 3183 512
02:00 2433 3036 5.76 2420 3117 532 2488 3153 513
02:30 2441 3029 571 2429 3095 525 2488 3153  5.06
03:00 2454 3022 571 2433 3080 525 2488 3124 5.00
03:30 2454 3022 571 2433 3080 5.18 2488 3124 496
04:00 2441 3000 561 2433 3080 5.10 2501 3117 494
04:30 2437 3014 542 2429 3080 496 2501 3102 491
05:00 24.37 30.00 527 2425 3066 476 2488 3095 481
05:30 2433 30.07 5.10 2420 3058 460 2479 3102 469
06:00 2429 3007 4.80 2416 3058 428 2467 3095 448
06:30 2420 3014 474 2416 3058 392 2458 3088 427
07:00. 2420 3029 496 2412 3066 4.19 2454 3102 406
07:30 2416 3029 497 2420 3088 4.29 2458 31.02 4.28
08:00 2420 3029 S11 2420 3073 454 2446 3109 427
08:30 2420 3044 517 2425 3066 4.70 2433 3124 429
09:00 2420 3044 525 2429 3080 4.76 2437 3102 4.56
09:30 2420 3058 537 2433 3095 4.87 2433 3124 470
10:00 24.16 30.88 537, 2437 31.02 5.01 2433 3124 476
10:30 2412 3095 537 2433 3139 507 2433 3124 486
11:00 2408 3124 . 531 2433 3153 507 2429 3124 483
11:30 2408 3124 520 2433 3168 500 2420 3161 493
12:00 2412 3124 522 2433 3168 497 2420 3146 493
12:30 2420 3117 544 2437 3161 493 2420 3175 490
13:00 2441 3102 5.60 2501 3161 487 2412 3153 476
13:30 2454 3080 5.78 2501 3161 511 2395 3146 485
14:00 24.79 30.58 593 2543 3139 547 2391 3139 499
14:30 2488 30.66 6.00 2585 3124 569 2391 3124 498
15:00 2517 30.29 6.19 2619 3102 575 2365 3080 5.02
15:30 2534 3051 6.30 2648 3109 592 2365 3051 505
16:00 2543 3058 6.42 2669 3095 605 2357 3058 506
16:30 2555 3044 647 2686 3095 6.18 2348 3051 503
17:00 2560 3044 648 2699 3088 624 2340 3044 504
17:30 2560 3029 6.31 2708 3080 6.29 2332 3036 497
18:00 2560 3044  6.06 27.08 3080 627 2323 3022 4.89
18:30 2543 3029 595 2708 3066 6.11 2315 3014 486
19:00 2543 3044 596 2682 3095 553 2306 3007 477
19:30 2539 30.58 6.14 26.74 3088 5.80 2302 3007 438
20:00 2530 3066 @ 6.18 2682 3080 596 2302 3007 445
20:30 25.17 3058  5.98 2674 3088 597 2306 3007 445
21:00 2488 30.66 587 2657 3088 591 2306 3007 456
21530 2471 3080 573 2606 3095 569 2310 3022 455
22:00 24.58 31.17 5.70 2572 3102 552 2315 3029 478
22:30 2446 3124  5.60 2551 31.09 538 2323 3051 476
23:00 2441 3146 557 2534 3131 534 2327 3051 473
23:30 2429 31.68 5.56 2522 3153 527 2332 3080 477
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Willis Wharf, 1992.
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June 22 June 23 June 24
Hour Temp. Salinity D.O. Temp. Salinity D.O. Temp. Salinity D.O.
00:00 | 2327 3095 474 2294 3044 537 2327 3007 559
0030 | 2332 3109 476 2289 3051 528 2327 3007 549
0:00 | 2327 3109 457 294 3073 524 2310 3022 538
01:30 | 2323 3L17 468 289 3080 516 802 3007 537
0200 | 2315 3117 441 2285 3080 514 2298 3029 529
0230 | 2306 3095 442 272 3095 503 298 3014 519
03:00 | 2289 3080 445 2268 3066 5.00 2294 3014 500
0330 | 2226 3051 479 247 3066 512 285 3022 49
04:00 | 2188 3029 453 2230 3029 513 27 3029 523
0430 | 2158 3007 457 2209 3029 514 27 3000 527
0500 | 2112 3044 463 2184 3007 513 264 2993 524
0530 | 2074 3036 470 2163 3007 506 251 2985 526
06:00 | 2044 3044 468 2137 2993 502 247 2978 515
0630 | 19.94 3088 458 2116 3007 478 230 2042 506
07200 | 1980 3088 462 2112 3014 466 213 2956 49
0730 | 1980 3088 428 2099 2993 466 205 2956 461
08:00 | 2065 3080 438 2099 2993 466 201 2949 489
0830 | 2074 3058 435 2099 2993 430 205 294 458
09:00 | 2065 3044 441 2133 2993 429 201 2949 456
09:30 | 2065 3044 471 2142 2093 457 226 2956 448
10:00 | 2074 3058 469 2154 2978 462 222 2949 451
1030 | 2095 3073 501 2171 3000 491 218 2949 454
11:00 | 2137 3073 511 2196 2993 495 230 2942 458
11:30 2201 30.66 5.06 2230 30.00 499 2243 29.63 492
1200 | 2239 3073 501 260 3007 502 268 2978 502
13:00 | 2268 3095 49 285 3036 507 094 000 52
1330 | 268 3124 500 2285 3066 497 2302 3007 542
1400 | 277 3117 490 2289 3080 485 2310 3007 531
1430 | 2204 3102 510 2294 3073 481 2306 3036 534
1500 | 2310 3100 52 298 3073 502 2302 3058 534
1530 | 2336 3073 S5 2319 3058 526 2310 3051 535
1600 | 2327 3066 S 2332 3051 534 2315 3044 527
1630 | 2310 3051 57 2365 3036 562 | 2332 3051 545
1730 | 2g0 3022 595 | 238 3036 so1 | 270 3036 577
1800 | 2280 3007 690 2365 3022 592 2403 3014 587
1830 | 2281 2993 595 2365 2993 595 2408 2978 587
1900 | 2081 2078 574 2370 2993 588 2403 2985 576
1930 | 2977 2985 5% 2361 3000 589 2403 2971 563
g | 2T Togs 5B | BS 285 590 | 0B D75
2030 | 2275 3000 598 2353 2971 591 2395 2956 535
2100 | 297, 2085 54 2348 2978 566 2395 2942 528
2130 | 2270 3000 58 2344 2978 555 399 2942 523
ey | 272 S0 spo | B2n BB 546 | BOL 249 507
230 | 2o 3014 5P 2327 2993 548 B0 2949 469
2:00 | 2704 3014 552 2327 3007 547 2365 2949 495
2530 | s50a 3029 5% 2327 3007 564 2365 2949 504




Willis Wharf, 1992.

June 28 June 29

Hour Temp. Salinity D.O. Temp. Salinity D.O.
00:00 2513 2862 3.54 2560 2905 3.89
00:30 2509 2869 332 2577 2891 3.70
01:00 2488 2883 293 2577 2891 337
01:30 2463 2883 331 25,77 2876  3.06
02:00 2479 2869 332 2547 2898 257
02:30 2458 2883 3.0 2539 29.05 3.0
03:00 2446 2898 361 2543 2883 284
03:30 2416 2898 374 2522 2912 313
04:00 2382 2912 373 2509 2912 345
04:30 2374 2942 401 2479 2912 345
05:00 2370 2949 399 2446 2927 367
05:30 2365 2949 399 2437 2942 371
06:00 23770 2949 395 2425 2942 391
06:30 2370 2949 37 2425 2956 383
07:00 2370 2949  3.80 2425 2956 3.1
07:30 2370 29.63 382 2429 2963 351
08:00 2370 2949 386 2433 29718  3.03
08:30 23.65 2949 406 2441 2971 370
09:00 2374 2942  4.03 2454 2963 411
09:30 2412 2920 397 2479 2942 419
10:00 2441 2912  3.88 2505 2942 416
10:30 2471 2891 374 2539 2920 4.06
11:00 25.09 2883  3.66 2572 2905 390
11:30 2539 2876  3.58 2606 2898 37
12:00 25.68 28,69  3.57 2644 2891  3.69
12:30 2598 2876 344 26,74 2883 392
13:00 2653 2883 351 2699 2869 390
13:30 2615 2869 381 2699 2876  4.06
14:00 2619 2891 4.00 2703 2862 392
14:30 2581 2891 4.04 2703 2891 425
15:00 2547 2898 4.19

15:30 2505 2927 430

16:00 2484 2942 441

16:30 2467 2942 439

17:00 2454 2949  4.65

17:30 2446 29.63 441

18:00 2450 29.63 4.67

18:30 2458 3000 4.76

19:00 2463 3000 474

19:30 2463 3029 442

20:00 2458 3000 438

20:30 2450 2993 444

21:00 2454 2963 444

21;30 2454 2963 444

22:.00 2471 2949 445

22:30 2488 2934 425

23:00 2509 2920 4.16

23:30 2530 2912 410
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APPENDIX 2

Tables of water temperature (degree C), salinity (parts per thousand),
and dissolved oxygen concentration (mg/L) at the Quinby Bridge site
(uneditted*).

Data prior to deployment and after the DataSonde had been
removed from the water have been eliminated; otherwise the data
are uneditted. Blank spaces represent periods when no
measurements were made.
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Quinby Bridge, 1992.

May 29 May 30 - May 31
Hour Temp. Salinity D.O. Temp. Salinity D.O. Temp. Salinity D.O.
00:00 19.51 2920  6.23 1808 3014 562
00:30 1943 2876 6.18 1799 2985 551
01:00 1939 2883  6.09 1791 2942 538
01:30 1935 2854  6.03 1787 2912 525
02:00 1926 2876 5.93 17.78 2869 528
02:30 - 19.18 2883  5.96 1782 2847 5.15
03:00 1892 2912 591 1778 2833 516
03:30 1888 2949  5.86 1782 2912 521
04:00 1901 2993  5.88 17.78 2920 526
04:30 19.05 3022 593 1787 2912 534
05:00 1892 3044  5.90 1787 2978 543
05:30 1884 3073 5.9 1787 2993 552
06:00 1875 3080 589 1787 3014 563
06:30 1871 3095  5.89 1787 3029 570
07:00 1871 3095  5.86. 1791 3058 573
07:30 1863 3117 5.76 1791 3058 584
08:00 1863 3117 5.76 1791 3058  5.84
08:30 1863 3117 5.63 1791 3058  5.82
09:00 1863 3102 561 1799 3088 577
09:30 1859 30.73  5.68 1795 3073  5.80
10:00 1854 3044 5.80 1799 3051 583
10:30 18.54 3029 596 1799 3000 582
11:00 1846 30.14  6.09 1799 2949 584
11:30 © 1846 2985 626 1812 2905 594
12:00 1842 2934 641 1850 2833  6.04
12:30 1837 2920 6.61 1888 2724 6.17
13:00 1842 2891 6.1 1922 2667 625
13:30 1846 2883 648 1947 2638 6.24
14:00 1837 2840 675 2019 2602 621
14:30 1837 2825 6.62 2078 2473 .6.62
15:00 1842 2869  6.52 21.03 2552 6.84
15:30 2125 2833 7.09 1846 2920 649 20.57 2659 @ 6.36
16:00 2087 2920 7.50 1850 3014 6.24 2078 2659  6.87
16:30 20.78 2993  7.46 18.50 3029  6.18 2061 2703 6.74
17:00 2061 3036 737 1846 3051  6.23 2027 2818 6.55
17:30 2044 3044 723 1846 3066  6.17 2032 2883  6.64
18:00 2036 3066 711 1842 3088 6.17 2027 2912 6.66
18:30 2023 3080 698 1842 3102 6.14 2015 29.56  6.61
19:00 20.15 30.88  6.77 1842 3102 6.09 2002 2978  6.56
19:30 1985 3088 6.54 1833 3124 6.04 1994 3022 648
20:00 1960 3095 623 1833 3124 596 19.77 3029  6.40
20:30 19.68 3088  6.19 1829 3146 589 1964 3044 632
21:00 19.73 3066  6.22 1829 3161 5.74 19.56 3051  6.20
21;30 19.81 3044 6.24 1829 3146  5.60 19.13 3095 6.08
22:00 1981 3029 645 1829 3131  5.67 19.18 3095 590
22:30 19.77 3000 6.41 1825 3102 567 1926 3073 578
23:00 1973 2971 643 1820 30.88  5.68 1935 3051  5.80
23:30 19.64 2942 633 18.16 © 30.58  5.65 1943 3022 5.67
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Quinby Bridge, 1992,

June 1 . June 2 June 3
Hour | Temp. Salinity D.O. | Temp. Salinity D.O.| Temp. Salinity D.O.
00:00 | 1956 2985 562 2065 3014 584 2057 3066 5.44
00:30 | 1968 2927 554 2074 3007 573 2057 3051 542
0L:00 | 1977 2869 537 2082 2942 569 2057 3036 538
01:30 | 1981 2753 520 2087 2920 5.54 2053 2993 532
02:00 19.77 2667 502 2082 2847 530 2044 2949 524
02:30 1968 2638 498 2074 2804 505 2036 2912 515
03:00 | 1956 2595  4.89 2061 2717 479 2015 2876 496
03:30 1947 2559 475 2049 2631 463 1989 2847 470
04:00 | 1947 2573 477 2044 2602 464 1960 2768 447
04:30 | 1947 2652 491 2036 12545 467 1943 2703 440
05:00 1935 2674 484 2032 2645 462 1951 2667 440
05:30 1939 2724 479 | 2015 2703 445 | 1947 2616 445
06:00 | 1930 2840 495 2032 2139 452 1939 2724 440
06:30 1922 2898 505 2040 2840 468 1939 2768 433
07:00 19.13 2920 5.3 2032 2898  4.80 1956 2775 437
07:30 19.13 2949 520 2023 2934 488 1989 2862  4.49
08:00 | 1918 2963 526 2019 2956  5.00 2011 2912 462
08:30 1922 2978 533 2023 2963 507 2019 2956 470
09:00 1926 2971 530 2019 2985 512 2040 2956 485
09:30 | 1926 3036 548 2023 3000 516 2061 2971 499
10:00 1935 3014 541 2027 3007 515 2074 2993 509
10:30 19.56 3000  5.51 2027 3058 516 2095 2993 516
11:00 1994 2971 568 2032 3007 517 2103 3000 5.10
1130 | 2053 2927 589 2040 3000 511 2099 3036 509
1200 | 2112 2905 644 2057 2971 522 2120 3022 504
1230 | 2175 2825 687 2074. 2927 539 2163 3007 519
13:00 | 2222 2753 1737 2108 2905 568 201 2978 543
1330 | 2256 2638 7.5 2154 2840 615 251 2956 588
14:00 | 2256 2595 745 2192 2804 659 2319 2912 662
1430 | 2298 2552 757 230 2746  17.03 238 2862 730
1500 | 2294 2480  7.59 247 2117 748 2458 2833 785
1530 | 23.02 2430 748 256 2652 1750 2509 2782 845
16:00 | 2294 2537 720 272 2645 153 2505 2739 833
1630 | 2332 2652 734 281 2473 167 2488 2710 827
1700 | 2302 2652 735 268 2602 1754 841 2609 787
17:30 264 2768 711 268 2688 7138 2437 2495 812
18:00 | 2234 2862 7.04 230 2746  7.09 2446 2153 157
1830 | 2209 2883 698 2188 2847 672 2416 2724 151
19:00 2188 2927 691 2171 2876  6.60 2391 2804 723
1930 | 2158 2963 681 2150 2934 656 2344 2876 692
20:00 | 2133 2978 662 2133 2949 644 2319 2927 671
20:30 | 2116 3007 655 2116 2993 623 281 2949 652
21:00 | 2095 3022 640 2108 3000 607 260 2963 629
21;30 | 2082 3036 630 2091 3029 596 2234 3000 611
22:00 | 2074 3058  6.15 2078 3036  5.89 218 3014 601
2230 | 2040 3095 607 | 2070 3044 577 2205 3022 589
23:00 | 2049 3073 594 2061 3066 561 2192 3029 576
2330 | 2053 3036 590 2053 3088 551 2184 3051 565
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Quinby Bridge, 1992.

June 4 June § June 6
Hour Temp. Salinity D.O. Temp, Salinity D.O. Temp. Salinity D.O.
00:00 2171 30.80 548 2125 3051 498 2209 2833 491
00:30 2175 30,73 536 2120 3066  4.89 2205 2869 491
01:00 2171 3058 5.25 2120 3117 490 2201 2854 494
01:30 2171 3044 521 2120 30.80 4.78 2205 2942 476
02:00 2171 3029 514 2116 3073  4.62 2201 29.78 4.88
02:30 21.63 2993 5.21 2116 3058  4.55 2201 2949 472
03:00 21.54 2963  5.09 2112 3029 445 2192 2862 461
03:30 2142 2927 490 2099 3007 453 2188 28.18 4.53
04:00 2120 28.83  4.65 2087 2971 444 - 2180 . 2746 434
04:30 2099 2847 443 2070 2934 445 2167 2602 417
05:00 2070 2775 421 20.53 2898 430 21.54 2430 4.07
05:30 2078 2739 411 2036 2862 418 2133 2232 395
06:00 20.78 2710 4.25 2027 2818 412 2120 2099 3.86
06:30 2074 2710 428 2032 2782 415 2112 2015 379
07:00 2074 2789 415 20.11 2659 441 2112 1938 382
07:30 2095 28.04 435 20,02 2552  4.66 2112 1897 394
08:00 21.12 2854 439 2015 2717 428 2116 1773 3.70
08:30 2137 2927 453 1998 2495 489 2137 1911 3.76
09:00 2142 2956  4.65 2027 2175 487 2196 2050 3.80
09:30 21,54 2978 4.84 2040 2811 4381 2196 21.83 3.84
10:00 21.63 2993  5.02 2040 2811 497 239 2352 393
10:30 21.67 3014 515 2053 2833 504 2281 2487 4.28
11:00 2167 3014 5.20 2070 28.69 S.11 23.10 2559 4.52
11:30 21.63 3036 5.20 20.87 2876 514 2323 2623  4.65
12:00 2167 3036 510 21.08 29.05 512 2348 2667 4.77
12:30 21.58 3058 4.89 2120 2912 505 23.57 2139 491
13:00 21,63 3036 479 2133 3014 481 2370 27.75 498
13:30 2171 3014 481 2133 29718 479 23770 28.18 498
14:00 21.80 30.07 4.80 21,71 2956 488 2348 2862 4386
14:30 2192 2971 497 2201 2898 499 2361 2869 475
15:00 2201 2949 534 2243 2825 501 2399 2782 4.86
15:30 2209 2912 5.63 272 27146 506 2437 2746 494
16:00 2218 2876  5.87 23.10 2559 536 2488 26.52 498
16:30 2222 2825 621 2298 2495 535 2530 2573 493
17:00 2222 2796 622 23.02 2374 523 2577 24.59 4.78
17:30 2209 2789 593 2306 2253 524 26,06 23.17 5.03
18:00 2201 2768 584 2298 2127 524 2631 2197 5.03
18:30 21.80 2688 5.85 2294 2015 506 2631 20.78 499
19:00 2192 28.18 5.64 2285 1793 511 2602 19.80 484
19:30 21.80 2811 551 272 17166 491 2585 18.69 4.59
20:00 21.80 28.69 540 2256 1918 492 2564 1745 445
20:30 21.71 2934 520 22,68 2057 486 2547 1616  4.38
21:00 21.58 29.63 5.16 2277 2261 491 2547 1897 436
21;30 21.54 29.78 513 2260 2445 491 2547 19.66 441
22:00 2146 30.00 5.06 2239 2573 482 2560 2232 4.0
22:30 2137 3022 5.02 226 2659 487 2517 2381 4.54
23:00 2133 3044 498 2218 2724 488 2496 2495 448
23:30 2129 3044  5.00 2213 27189 489 24779 2545 4.54
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Quinby Bridge, 1992.

June 7 June 8 June 9
Hour Temp. Salinity D.O. Temp. Salinity D.O. Temp. Salinity D.O.
00:00 2463 2580 4.58 2631 2416 411 2805 2232 373
00:30 2446 2623 452 2615 2495 413 2796 2352 389
01:00 2433 2674 448 2602 2530 4.4 2775 24.02 399
01:30 2425 2710 446 2589 2552 415 2754 2480 393
02:00 2416 27.82 438 2577 2588 415 2741 2516 396
02:30 2403 2825 446 2564 2638 - 4.06 2729 2552 4.01
03:00 2403 2825 428 2560 26,67 4,00 2720 2580 399
03:30 2416 26,67 425 2551 2710 400 2708 2588 392
04:00 2416 2667 402 2551 2659 397 2699 . 2638 3.64
04:30 2416 2566 3.86 2551 2616 384 2695 2667 379 .
05:00 2416 2480 3.64 2547 2530 371 2691 2638  3.62
05:30 2412 2352 359 2543 2466  3.66 2695 2609 348
06:00 2399 2218 348 2547 2366 354 2686 2537 341
06:30 2386 2071 334 2543 2267 338 2678 2459 346
07:00 23,74 1994 329 2539 2148 328 2678 2359 333
07:30 2378 19.18 3.33 2534 2057 325 2674 2324 321
08:00 2386 1814 324 2543 1994 333 2669 2218 314
08:30 2416 1738 323 2555 1924 346 2661 2141  3.06
09:00 2433 1636 345 2598 1835 351 2653 2078 3.01
09:30 2454 1814 349 2636 1732 395 2648 2015 298
10:00 2513 1938 381 2665 1876  4.05 2648 1945 311
10:30 2501 2099 3.74 2686 2036  3.96 2653 1945 323
11:00 2517 22.67 3.73 2703 20.71 424 2648 20.15 340
11:30 2543 2395 410 2686 2225 411 2661 2169 345
12:00 25.64 2480 439 2703 2324 425 2661 2211  3.66
12:30 2585 2537 477 2724 24.02° 454 2665 2317 3.9
13:00 2593 - 2588 4.79 2762 2480 496 2669 2409 374
13:30 26.15 26.02 4.89 2792 - 2530 524 2665 2480 4.02
14:00 2598 26.67 4.80 28.00 2552 526 2665 2509 420
14:30 2598 2695 472 2822 2573 528 2669 2573 414
15:00 2572 2739 455 . 2805 2623 529 2669 2609 410
15:30 25.68 2746 432 2788 2674 512 2674 2638 4.16
16:00 26.02 2681 445 2741 2717 483 2674 2667 411
16:30 2644 2616 4.63 2737 27124 452 2669 26.67 394
17:00 2686 2537 457 2775 2674 468 2665 27.10 3.66
17:30 2716 2466 452 2805 2623 475 2661 2724 372
18:00 2746 2324 481 2838 + 2537 4T 2661 2703 3.62
18:30 2754 2253 474 28.60 2487 489 2657 2631 359
19:00 27.62 2134 465 2876 2416 497 2657 2616 347
19:30 2758 2085 443 2885 2317 472 2648 2573 347
20:00 2729 2001 421 2898 2211 452 2640 2509 359
20:30 27.08 1911 4.01 - 28.89 2134 4.28 2627 2416 357
21:00 2682 1786  3.86 28.60 2071 4.04 2615 2331 344
21;30 2661 1718 395 2843 2001 384 2602 2267 324
22:00 26.74 2015 3.89 2822 1924 375 2589 2190 3.5
22:30 2661 20.08 4.02 2792 1835 381 2577 2169 3.01
23:00 2674 2190 407 28.17 2057 3.66 2564 2120 287
23:30 2657 2317 417 28,05 2127 373 2539 2092 291

[
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Quinby Bridge, 1992,

38

June 10 June 11 June 12
i
Hour | Temp. Salinity D.O. Temp. Salinity D.O. Temp. Salinity D.O.
00:00 2555 2197 298 2498 2270 235 2441 2460 3.04
00:30 2539 2274 298 2481 2240 276 2421 2420 284
01:00 2539 2331 299 487 2290 296 2400 2390 221
01:30 2551 2416 321 2461 2370 3.0 2400 2370 3.6
02:00 2547 2466 330 2454 2400 315 2402 2400 294
02:30 2534 2537 332 2476 2440 337 2382 2470 294
03:00 25390 2566 336 2472 2500 343 2382 2480 3.0
03:30 2530 2588 334 | 2465 2550 3.0 2404 2530 3.9
04:00 2526 2631 333 2455 2570 331 2410 2580 3.26
04:30 2526 2645 331 2448 2590 338 2404 2610 324
05:00 2526 2703 307 2444 2620 340 2402 2630 329
05:30 2534 2724 3.9 2446 2640 3.07 2390 2650 329
06:00 2517 2674 311 2441 2640 279 2393 2670 312
06:30 2501. 2616 292 2454 2700. 275 2394 2680 3.10
07:00 2488 2595 291 2450 2680 315 2393 2690  2.86
07:30 2467 2537 311 2443 2640 283 2404 2720 3.02
08:00 2463 2466 3.16 2433 2610 252 2406 2720 252
08:30 2471 2438 3.16 2430 2580 244 2403 2690 289
09:00 2484 2345 324 2433 2530 247 2404 2660 285
09:30 2488 2260 339 2444 2500 313 2413 2620 279
10:09 2509 2232 3.67 2468 2440 329 2428 2590 325
10:30 2530 2197 3.89 2487 2390 3.05 2448 2560 351
11:00 2551 2141 405 2507 2330 339 2479 2510 332
11:30 2580 2085 428 2539 2310 324 2505 2470  3.69
12:00 2623 2092 462 2572 2270 364 2535 2450 368
12:30 26.19 2246 426 2604 2200 440 2570 2430 393
13:00 2640 2331 474 2607 2250 436 2608 2390 455
13:30 2615 2423 459 | 2617 2350 443 2670 2290 491
14:00 2631 2495 466 2627 2390 453 2674 2370 526
14:30 2636 2580  4.89 2598 2450 430 2683 2460 503
15:00 2623 2480 550 2602 2510 © 463 2674 2470 532
15:30 2629 2540 453 2613 2550 4.83 2615 2540 490
16:00 2629 2580 438 2617 2580  4.85 2630 2590 532
16:30 2629 2620 446 2604 2610 471 2632 2620 539
17:00 2627 2640 446 2592 2640  4.56 2615 2640 494
17:30 2619 2660 4.10 2585 2680 458 2602 2660 499
18:00 2608 2690 371 2578 2690 450 2595 2700  4.86
18:30 2580 2740 370 2563 2710 435 2585 2720 456
19:00 2591 2720 333 2554 2720 359 2565 2730 445
19:30 2580 2670  3.65 2525 2800 326 2548 2740 404
2000 | 2585 2640 3.63 2529 2780 352 2539 2760 3.0
20:30 2580 2610 296 2527 2740 367 2516 2810 334
21:00 2567 2560 328 |- 2527 2710 369 2516 2760  3.65
21;30 2557 2520 331 2522 2690 3.3 2514 2760 339
22:00 2555 2460  3.77 2511 2650 3.29 2514 2730 358
22:30 2544 2400 348 2503 2610 3.7 2505 2700 297
23:00 2526 2340 3.8 2489 2540 = 348 2494 2660  3.63
23:30 2507 2280 3.0 2468 2510 3.05 2483 2630 3.0




Quinby Bridge, 1992,

June 13 : June 14 June 15
Hour Temp. Salinity D.O. Temp. Salinity D.O. Temp. Salinity D.O.
00:00 2465 2580 299 2526 2700 290 2493 27.60 2.72
00:30 2444 2560 336 2505 2670 341 2485 2750 3.07
01:00 2423 2520 3.06 2490 2630 340 2474 2720 299
01:30 2408 2480 251 24776 2590 294 2459 27.00 218
02:00 2396 2470 271 2459 2560 270 2439 2690 2.19
02:30 2384 2460 3.18 2446 2540 230 2420 26.40 251
03:00 23.86 2490 2.86 2447 2530 233 2411 2620 1.85
03:30 2368 2540 290 2443 2540 268 2400 2590 1.70
04:00 23,70 2560 290 2429 2570 285 2397 2590 249
04:30 2393 26.00 3.09 2419 2600 279 2393 2620 233
05:00 2400 2640 3.27 2426 2620 278 2384 2660 228
05:30 2402 26.70 3.25 2443 2660 3.06 2394 26.70 237
06:00 2399 2690 331 2443 2690 3.12 2417 2710 272
06:30 2393 2700 3.16 2445 2720 322 2418 2740 2.76
07:00 2398 2720 3.11 2442 2730 3.14 2420 27.60 2.7
07:30 2406 2730 3.03 2443 2740 3.09 2420 27.70 2.72
08:00 2408 2730 282 2446 2150 292 2419 2770 2.65
08:30 ‘1 2421 27.70 2.88 2452 2760 232 2430 2790 253
09:00 2425 27.50 240 2463 2800 268 | 2444 2790 222
09:30 2441 2720 285 2461 2780 254 2446 2790 1.88
10:00 24.50 26.90 2.59 2466 2760 215 2454 28.20 1.94
10:30 2474 26.60 290 2474 2740 298 2470 28.10 2.15
11:00 25.09 26.20 332 2485 2720 278 2492 2790 1.86
11:30 2544 2600 3.72 2513 26.80 3.10 2533 2770 2.26
12:00 2583 25.60 3.66 2542 2660 3.00 2585 2740 2.49
12:30 26.64 2530 484 {1 2579 2640 332 2629 2720 2.72
13:00 26,66 2510 4.20 2608 2600 3.70 26,68 27,00 343
13:30 27.08 2490 3.95 2616 2580 345 2710 26.60 3.52
14:00 27.16 24.50 435 2623 2570 343 | 2739 2650 348
14:30 27.52 24.50 452 2636 2560 351 27.60 2630 3.55
15:00 2728 2530 420 2651 2530  4.55 2765 2620 - 344
15:30 2741 2540 530 2630 2570 353 2843  26.00 4,02
16:00 27.03 25.60 5.09 2647 2610 4.63 28.51 26.10 429
16:30 26.64 26.20 4.70 2625 2590 439 2791 26.50 3.94
17:00 26.61 26.60 493 2593 2640 428 2795 26.50 432
17:3Q 26,64 2670 5.16 2580 26,90 4.56 2750 26.70 424
18:00 2649 2690 497 2580 2710 458 27.06 27.00 4.08
18:30 2630 27.20 4.64 2568 2730 4.59 2695 2740 437
19:00 26,18 2740  4.65 25,57 2740 4.23 26.89 27.60 447
19:30 26.04 2760 451 2546 277710 399 2672 2770 442
20:00 2583 2770 4,11 2537 2780 3.79 26.55 2780 4,01
20:30 2572 27.80 3.78 2529 28.00 3.76 2642 28.10 3.85
21:00 2552  28.00 3.28 2520 2810 353 2629 28.20 3.58
21;30 2539 28.20 3.38 2516 2810 233 2621 28.20 345
22:00 2542 28.10 2.89 2500 2860 3.06 26.08 28.40 2.77
22:30 2543 2770 337 25.02 2840 240 2587 28.70 2.55
23:00 2542 27.50 322 2502 2830 267 2589 28.60 261
23:30 2537 2710 331 2500 28.10 222 2591 28.50 2.07
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Quinby Bridge, 1992,

June 16 June 17 June 18
Hour Temp. Salinity D.O. Temp. Salinity D.O. Temp. Salinity D.O.
00:00 2593 2830 238 2489 2900 244 2463 834 626
00:30 2594 2810 270 2474 2890 275 2458 821 6.14
01:00 2589 2790 249 2450 2850 268 2446 809  6.14
01:30 258 2770 244 2428 2850 268 2433 802 6.16
02:00 2567 2750 239 2393 2840 276 2412 802 6.17
02:30 255 2720 225 2368 2830 3.12 2391 796  6.06
03:00 2535 2690 224 2321 28.00 284 2370 790 582
03:30 2526 2680 1.87 2295 2770 237 2344 796 567
04:00 (2514 26.50 1.92 2268 2750 251 2327 783 550
04:30 2503 2650 197 2263 2740 237 2319 783 535
05:00 2498 2670 220 2256 2730 259 2319 177 523
05:30 2468 2710 238 2243 2730 261 2310 777 527
06:00 2462 2720 253 2242 2750 @ 2.65 2306 777 534
06:30 249 2740 274 2227 2780  2.69 2294 171 527
07:00 2492 2760 277 2243 2780 299 2285 183 517
07:30 249 2790 3.01 2292 2810 3.16 2294 790 536
08:00 2488 28.10 3.03 2310 2830 3.20 2319 796 551
08:30 2489 2810 295 2315 2840 322 2340 809 562
09:00 2498 2830 294 2335 2850 329 2353 853 572
09:30 2506 2850 297 2345 2860 342 2365 910 590
10:00 2511 2860 242 2360 28.60 3.7 2386 980  6.06
10:30 25,09 28.60 239 2380 28.60 298 2408 1064  6.09
11:00 252 2850 27 2377 28.60 289 2420 1181  6.07
11:30 2516 2850 272 2419 2880 251 2429 1227 598
12:00 2524 2830 2.94 2424 28.60 2.68 2446 11.88 5.76
12:30 2531 28.10 2.96 2449 2850 295 2463 1045 6.02
13:00 2544 2790 3.04 2478 2830 3.62 2496 942 629
13:30 2561 27.80 3.19 2511 2810 339 2547 872  6.68
14:00 2595 2750 370 2546 28.00 3.50 2589 840 717
14:30 26.3 2730 3.84 2580 2780 394 2631 834 742
15:00 2657 2710 398 2613 2750 3.83 2674 827  17.67
15:30 267 2700 353 2703 765 852 2699 809 793
16:00 2674 2680 3.70 2691 746  8.00 2712 809 7385
16:30 2684 2680 4.24 2682 746 838 2737 802 820
17:00 2666 2690 440 2674 746 833 2729 802 801
17:30 2649 2720 449 2648 752 8.04 2716 809 1776
18:00 2629 2740 494 2653 765 863 2703 809  7.69
18:30 2608 2750 461 26.15 758 833 2699 809 823
19:00 2587 2780  4.66 2593 758 8.0 2657 815 794
19:30 2567 2810 4.63 2564 171 156 2615 8271 128
20:00 2554 2820 4.06 2543 783 137 2610 859 743
20:30 254 28.30 431 2522 7.96 733 25.72 9.03 7.10
21:00 2526 2850 4.16 2505 790 717 2547 1077 6.81
21,30 2513 28,60 3.87 2492 802 705 2530 13.60 6.63
22:00 2503 28.70 3.79 24.79 802 692 2517 15.75 6.46
22:30 2494 2880 339 2471 815 6.76 2509 16.77 6.34
23:00 2492 2890 3.09 24.58 8.34 6.63 25.01 18.14 6.23
23:30 24.96 24.54 834 6.47 2492 18.76 6.12

29.00 3.08
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Quinby Bridge, 1992,

June 19 June 20 June 21
Hour Temp. Salinity D.O. Temp. Salinity D.O. Temp. Salinity D.O.
00:00 2488 1918 593 24.58 2717 546 2585 2811 473
00:30 2488 1931  5.86 2458 2717 531 25,72 2818  4.68
01:00 24779 1869 581 - 2467 2724 523 2568 2825 450
01:30 2475 17173 577 2458 2717 515 2560 2840 4.50
02:00 2463 16.63  5.86 2450 2695 5.04 2551 2818 445
02:30 2450 1575  5.78 2441 2674  5.08 2534 28.18 4.49
03:00 2433 1427 570 2429 2631  5.02 2526 2811 437
03:30 2416 1293 559 2420 2631 486 2505 2796 446
04:00 2399 1162  5.39 24.08 26.02 4.69 2492 2775 437
04:30 2391 1038  5.32 2395 2580 448 2471 2782 | 424
05:00 2391 980 531 2382 2545 426 2441 2760 419
05;30 2391 942 525 2382 2523 412 2420 2731 407
06:00 2391 929 525 2382 2480 4.02 2412 2724 398
06:30 238 955 522 2378 2480 398 2399 2703 391
07:00 23770 1058  5.19 2374 25.02 411 2391 2710 391
07:30 23.57 1260  5.22 2378 25,52 403 2395 2717 4.00
08:00 23.82 13.67 518 2382 26.02 4.04 2382 2739 399
08:30 23.65 1738  5.06 2408 2631 423 2348 27775 4.04
09:00 2378 17.59. 5.20 2420 2645 431 2361 27.68 4.07
09:30 2391 2260 519 2433 2695 443 2395 2789 426
10:00 2395 2487 523 2446 2124 455 2378 2796 442
10:30 2399 2523 527 2471 2739  4.67 2365 28,04  4.56
11:00 24,08 26.02 525 2492 2753 4.8 23.57 2196  4.67
11:30 24.08 2588 524 2513 2768 4.89 2361 2825 473
12:00 2408 25.88 5.14 2534 2768 493 2357 2811 474
12:30 2433 26.09 517 2530 2782 487 2361 2840 471
13:00 2420 2580 515 2522 2196 473 2361 2840  4.63
13:30 2433 2573 530 2526 2782 458 23.65 2847 452
14:00 2450 2523 551 2547 2782 4.9 2382 2854 443
14:30 2479 2466  5.73 2572 27.68 497 2361 2840  4.53
15:00 2509 2381 598 26.15 2739 520 23.61 2825 439
15:30 2539 2324 6.11 2665 2724 550 2344 2796 454
16:00 2568 2190 637 2703 2695 573 2327 27175 462
16:30 2593 .22.04 6.61 2733 2681 582 23.19 2753 468
17:00 2593 2015 @ 6.59 2758 2667 599 2310 2746 462
17:30 2589 1924  6.75 27.67 2659  6.11 2302 2724 456
18:00 2581 19.52 631 2771 2645  6.09 2289 2717 452
18:30 2585 20.57  6.68 2762 2638 594 2277 2695  4.54
19:00 2581 2176  6.76 2754 2652 575 2268 2674 449
19:30 2555 2260 648 2741 2659 574 2277 2681 440
20:00 2530 2366  6.05 2720 2674 579 2264 2659 445
20:30 2530 2487 596 2691 2717 584 2264 26.88 439
21:00 2505 2559 589 2686 2724  5.56 2256 2724 426
21;30 2488 2595 5.80 2661 2739 535 2264 2717 425
22:00 2475 2652 575 2636 27.68  5.10 2264 2746 442
22:30 2471 2667 573 26.15 2782  5.00 2260 2768 440
23:00 2467 2688  5.63 2606 2782 493 2247 21775 433
23:30 2463 2717 5.5 2593 2789 487 2243 2789 436
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Quinby Bridge, 1992.

June 22 June 23 June 24
Hour Temp. Salinity D.O. Temp. Salinity D.O. Temp. Salinity D.O.
00:00 2243 2804 441 2188 2811 574 22,68 2818  6.00
00:30 2234 2811 442 2175 28.18 5.61 2251 28.54 599
01:00 2230 2811 429 2171 2825 550 2239 2847 586
01:30 2234 2825 421 2171 2840 542 2230 2854 574
02:00 2230 2825 424 2175 2847 528 2222 2862  5.60
02:30 2218 2818 441 2171 2854 518 22,18 2862 545
03:00 2192 28.11 4.42 2180 2847 5.17 2213 28.69 5.20
03:30 21.84 2818 419 2167 2840  5.08 2218 2862 5.19
04:00 21.67 2811 426 2146 2840  5.10 2218 2862 522
04:30 2133 27.89 436 2125 2811 507 2213 2854 523
05:00 2074 2775 436 2091 2804 502 2205 2862 531
05:30 1981 2746 444 20,70 27.89 492 2192 2840 534
06:00 1939 2731 430 2036 2768 491 21.67 2825 520
06:30 1935 2688  4.43 12023 2760 479 21.54 28.04 503
07:00 1935 2688 438 2023 2731 480 21.54 2804 496
07:30 19.51 2674 447 2023 2717 475 2158 2775 501
08:00 19.56 2688  4.57 2032 2710 472 21.67 2782 5.00
08:30 1939 2688 4,65 2036 2710 4.76 2175 2746 497
09:00 1935 2688 4.71 2044 2703 481 2175 2746  5.02
09:30 1935 2703 4.70 2078 2739 529 2175 2760 513
10:00 1943 2724 536 2112 27.60 540 21.80 2789 514
10:30 2002 2746 546 2175 2175 612 2184 2818  5.62
11:00 20.61 27.82 536 21.63 2775 574 2184 2804 570
11:30 20.74 28.04 5.50 2196 27.89 553 2196 27.89 5.48
12:00 2103 2811  5.66 2243 2818  5.68 2226 2818 5.6
12:30 2129 2825 586 2272 2825 6.04 2256 2840 57
13:00 2137 2833 597 2298 2825  6.23 2272 2840  5.78
13:30 21.54 2833  6.26 2310 2854 627 2294 2854 582
14:00 21.58 28.33 6.20 2323 28.62 6.24 2315 2854 5.96
14:30 22,01 2876 573 2332 2854 6.23 2327 2862 599
15:00 2196 28.62 543 2340 28.69  6.19 2340 2869 719
15:30 2205 28.62 557 2344 2862  6.19 2344 2876  6.61
16:00 2226 2833 5.89 2315 2883 543 2344 2876 641
16:30 2251 2811 6.3 2340 2869 592 2332 2883  6.02
17:00 2277 2796 643 2344 28,62 596 2340 2876 594
17:30 2289 2789  6.56 2365 2847 628 2348 2876 491
18:00 2294 2782  6.68 2378 2840  6.36 2370 2862 528
18:30 2294 2768 6.78 2378 2825 649 2378 2854 547
19:00 2285 2746  6.78 2378 2811 644 2386 2833  5.64
19:30 2277 2739 6.5 2370 28.04 637 2395 2825 5.67
20:00 2268 2731 6.39 2361 28.11 6.35 2395 2818 5.61
20:30 2256 2739 6.41 23.53 28.04 6.29 2399 28.11 5.60
21:00 260 2768 634 2344 2796  6.16 2399 2796 541
21;30 2234 2768 641 2310 2818 593 - 2399 2782 539
22:00 2218 2789 6.38 2272 2825 5.87 2391 27175 5.30
22:30 2209 2768 624 2264 2833 585 2382 2724 489
23:00 2222 2789 621 2247 2818 596 2378 2760 5.07
23:30 2209 2796 6.00 22.68 28.04 6.03 23.74 2746 5.12
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Quinby Bridge, 1992.

June 26

June 25 June 27
Hour Temp, Salinity D.O. Temp. Salinity D.O. Temp. Salinity D.O.
00:00 2353 2775 498 2361 2796 3.7 2344 2739 323
00:30 2353 2775 514 2344 2804 3.76 2344 2710 3.9
01:00 2353 2825 521 2348 2804 394 2348 2731 338
01:30 2336 2840 511 2353 2818  4.05 2340 2753 345
02:00 2327 2847 5.04 2348 2833 411 2348 2760 354
02:30 2323 2847 507 2340 2840 4.08 2357 2782 371
03:00 23.19 2854 5.00 2336 2840 4.08 2353 2804 371
03:30 2315 2854 4389 2332 2854 401 2348 2818 373
04:00 2315 2854 469 2327 2862 399 2348 28.18 3.88
04:30 2315 2869 480 2323 2862 413 2344 2833 486
05:00 2310 2869 471 2323 2862 397 2340 2840 4.08
05:30 23.06 2862  4.65 2323 2876 399 2340 2840 394
06:00 23.02 2847 461 2323 2862 3.77 2340 2854 378
06:30 2298 2825 449 2323 2862 367 2340 2869 393
07:00 294 2825 439 2315 2840 361 2340 2854 401
07:30 2289 2818 427 2315 2840 361 2340 2840 401
08:00 2294 2796 420 2315 2825 354 2336 2825 384
08:30 23.02 2796 426 2332- 2818 3.59 2332 2818 2.88
09:00 2315 2768 430 2357 27196  3.66 2332 2804 3.05
09:30 2319 2782 432 2382 2782 391 2336 2782 311
10:00 2327 2160 406 2382 2768 386 2357 2768 331
10:30 2319 2768 427 24.08 2768 3.88 2382 2739 362
11:00 2319 2782 410 2429 2753 374 2399 2731 370
11:30 2361 2782 5.02 2450 2768 418 2450 2724 412
12:00 2353 2789 sl 2420 2768 423 2471 2695 441
12:30 2336 2811  4.65 2501 2796 4.82 2467 2710 424
13:00 2348 2833 470 2467 27196 477 2437 2717 364
13:30 2361 2840  5.05 2441 2811 439 2581 2760  4.60
14:00 2365 2847 524 2454 2833 430 2530 2753 444
14:30 2365 2862 528 2463 2840 457 2505 2782 416
15:00 2370 2862 5.23 2463 2854 481 2526 2811 427
15:30 2374 2869 515 2450 2862 480 2543 2825  4.60
16:00 2374 2883 507 2446 2862 640 2551 2833 485
16:30 23.74 2883  7.68 2441 2883 5.63 2547 2840  6.12
17:00 2361 2891  6.27 2429 2891 541 2539 2854 538
1730 | 2361 2891 545 2420 2891  5.27 2534 2869 525
18:00 2374 2883 519 2403 2891 5.00 2526 2862 520
18:30 2378 28.69 5.12 2386 2905 475 2517 2869 512
19:00 2382 2862 354 2395 2898 454 2496 2883 4.80
19:30 2386 2847 405 2395 2883 443 2471 2891 471
20:00 2386 2847 425 2395 2854 44 2479 2883 462
20:30 2386 2833 425 - 2395 2825 454 2479 2883 456
21:00 2386 2818 4.16 2391 2818 354 2488 2862 458
21,30 2382 2811 399 2391 2818 3.64 2501 2854 460
22:00 2378 279 393 2378 2782 364 2509 2833 410
22:30 2374 2175 3.89 2374 27175 3.62 2513 2818 3.86
23:00 2370 2760 3.70 2357 2746 349 2513 2804 371
23:30 2365 2782 382 2348 2731 343 2505 2796 351
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Quinby Bridge, 1992,

June 28 June 29

Hour Temp. Salinity D.O. Temp. Salinity D.O.
00:00 2505 2753 332 2585 2825 368
00:30 2496 2746 3.19 2572 2818 353
01:00 2488 2739 301 2555 2818 294
01:30 2475 2731 309 2539 2789 272
02:00 2467 27153 315 2526 2768 247
02:30 2446 2782 3.16 2522 2775 269
03:00 2454 27175 325 2513 2789 276
03:30 2458 2811 338 2496 2818 271
04:00 2441 2825 349 2505 2811 291
04:30 2429 2833 352 2513 2847 334
05:00 2416 2840 4.64 2505 2854 336
05:30 2403 2847 394 2496 2854 337
06:00 2403 2847 396 2488 2862 342
06:30 2399 2869 394 2479 2869 340
07:00 2395 2869 3.70 2488 2862 353
07:30 2399 2883 3.89 2484 2876 346
08:00 2399 2869 384 2488 2876 334
08:30 2403 2862 394 2496 2898 3.54
09:00 2412 2862 393 2496 2883 3.57
09:30 2437 2825 364 25.17 2883  3.69
10:00 2467 2825 3.82 2543 2869 3.76
10:30 2505 2811 413 2568 2862 3.86
11:00 2543 2789 451 2606 2840 415
11:30 2577 2760 490 2648 2825 467
12:00 2572 2753 481 2691 2811 510
12:30 25771 2753 457 2724 2804 532
13:00 2644 2724 487 2729 2796 531
13:30 2695 26.88 5.05 2800 2775 570
14:00 2661 2753 5.02 2826 2775 610
14:30 2750 27715 6.54 2826 2789 594
15:00 2716 2782 577 2826 2796 559
15:30 26.78 2804 5.10
16:00 2682 2811 5.04
16:30 2686 2840 527
17:00 2669 2847 525
17:30 2653 2862 523
18:00 2648 2876 523
18:30 2627 2876 512

19:00 2598 28.83 495
19:30 2585 2891 486
20:00 2581 2891 465
20:30 2539 29.12 - 458
21:00 2551 2898 443
21,30 2564 2891 44
22,00 2568 2891 439
22:30 2581 28.69 419
23:00 2585 2862 421
23:30 4.10

2589 2833
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APPENDIX 3

Figures showing the time variation of water temperature (degree C),
salinity (parts per thousand), and dissolved oxygen concentration
(mg/L) at both sites (uneditted data*).

Data prior to deployment and after the DataSonde had been
removed from the water have been eliminated; otherwise the data
are uneditted. . Blank spaces represent periods when no
measurements were made.
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