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INTRODUCTION

The role of.Technical Operatioﬁs bivision in the National water
Research Institute is to supply technical assistance to scientific .
research projects both on and off the site of the Canada Centre for
Inland Wateré. The Division lent its'expertise~—pertaining to the
logistics of sample collection in the-varied geographic and climatic
environments found across Canada and the Great Lakes, to some seventy-
fiQe projects sponsored by NWRI and to various other departments,
agencles and universities. _ ' |

Water quality and eutrophication parameters are monitored as
part of the Open Lake Surveillance Program by Technical Operations as
input to the Water Quality Board Annual Report to the International
Joint Commission. ‘ o

The Underwater Operatiohe Unit supplies experienced and
up-to-date dive support to many projects, while performing training,
diver certification and equipment maintenance functions.

Field parties from all groups within NWRI.are assisted, on a _
daily basis, by the Rigging Shop during the field season withitransporting
equipment and carrying out emergency repairs. It maintains and repairs
winches and generators; sampling equipment and moorlng hardware durlng ,
the winter months while being responsible for the CCIW Warehouse.

The Division also controls the purchasing, scheduling and’
maintenance of the NWRI fleet of vehicles, trailers and campers and
operates a Field Equipment Stores.

The intent of this report is to give the reader some comprehension
of the diversity‘of capabilities and supportive technology prdvided'
nationally by this Division by summarizing in part the activities of
the 1982 field season.
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' STUDY LIST

NUMBER LEADER

LOCATION/SUPPORT
Director's Office
106 Daley Research
106 Kenney ' Research
109 Sly ' Habitat Studies

Environmental Contaminants Division

|

212 Kaiser Contaminants

216 . Platford Toxie Chemicals

218 Oliver Bioavailability

219 Platford . Miero Layer

220 Fox ' Niagara River

223 Metcalfe Biota

224 Scott 50-Mile Point

225 Carey Streams

230 .+ Lum ‘ Tracé Metal Availability
231 Jeffries LRTAP

232 Y.K. Chau Central Ontario Lakes
234 Mudroch Niagara River

235 Jeffries LRTAP (Runoff)

240 Durham Great Lakes Samples

241 © Durham Pt. Granby Samples

Hy@paglics Division

313 Beltaos Ice Jams and Flooding
314 ~ Beltaos Ice Survey

344 Coakley Point-aux-Pins

345 Zeman Erodability

346 Zeman Pt. Burwell

347 Rukavina Profile 18

348 Rukavina Data Sediment Service
353 Bishop Floating Tire Breakwater
355 Rukavina Sediment Atlas

374 Desrosiers PILP-Moniteq

375 . Valdmanis Underice Observations
376 Watson Ice Thickness Measurement
377 Ford Frazil Ice Recorder

380 Harrison SCRIBE

381 Valdmanis Retrofit RCM-12

383 Roy GVAPS

384 Valdmanis MET Pack II
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NUMBER LEADER

LOCATION/SUPPORT
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413 Arafat
. 416 Glooschenko
419 Bourbonniere
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430 Manning
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432 Brownlee
437 Murphy
438 Lean
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Lake Acidification

Lead 210 Geochronology
Stable Isotope of Sulfur

‘Arsenic Transport

Peat Studies

Biochemical Processes
Sediment Trap Data

Benthic Invertebrates
Sedimentation

Nepheloid Layer
Phosphorus Bioavailability
Aquatic Nitrogen

Organic Compounds ,
Phytoplankton Productivity
Lake Ecosystem '

Lake Restoration

Aquatic Macrophytes
Eurasian Milfoil
Aquatic Macrophytes
LONAS

- Sediment  Bank

Aquatic Physics and Systems

510
540

Murthy
Bukata

Analytical Methods Division

607 Sekerka
610 Afghan
615 Onuska
622 Dutka
628 Rao

653 Aspila
683 Rao

Division

Northshdre Lake Ontario
Spectro-Optical Modelling

0> Profiler
Miscellaneous Sampling
Sediments

Legionella

‘'WQ Surveillance

Quality Assurance
Acid Rain Effect

Technical Operationg Division

801 Macdonald
802 Taylor
803 Healey
804 Taylor
805 Mawhinney
806 Macdonald
807 Diaz

808 Diaz

809 Macdonald

Management

Logistic Support
Surveillance
Equipment Maintenance
Coring Support
External Agencies

MET and Ships Systems

Limnological Instrumentation

Open House '82
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LAKE ONTARIO

CSS LIMNOS

During the 1982/83 field season, twenty-nine cruises were
completed by the major research vessel, CSS LIMNOS on Lake thario.
These multi;disciplinary cruises consisted of: -

8 - Open Lake Surveillance '

-~ Sediment Trap Mooring

- Nutrient Assessment Study

- Mooring -

Chemical Forms and Potential Availability of Trace Metals
- Peeper Placement

- Bloavailability of Organic Contaminants in Sediments

H o NN S~ o
[

- Organic Contaminant Uptake in Sediments and Suspended Solids
- and Nutrient Assessment Study

OPEN LAKE SURVEILLANCE

The Open Lake Surveillance Program was designed to provide a
continuing report and long—term trend iﬁfofmatién on water quality and
eutrophicatidn parameters in the Great Lakes. The Program has remained .
basically the same since its inception in 1974 with the exception of the
omission and relocation of several stations and improvement in sampling
techniques. During the 1982/83 field season, ten cruises were gonduéﬁed
on Lake Ontario. Ninety-four stations were occupied during eight of the
ten cruises. During the remaining two ctuises, sixty-six stations were
occupied. This alteration in station pattern occurred to accommodate the
support vessel utilized in the sampling of the program. The results from
the samples collécted from these stations will serve as input to the
Canada-U.S. Agreement for the Water Quality Board Annual Report to the
International Joint Commission. The cruises were supported by Technical
Operations Division staff and were conducted from the CSS LIMNOS (eight.
cruises) and the CSS BAYFIELD (two cruises) operated by Bayfield
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Laboratory for Marine Science & Surveys,'DFO. The ships were equipped
with electronic bathythermographs, rosette/EBT watef sampler, trans-
missometer, radar, Loran C positioning systems and a variety of winehes
used for chemical and biological water sampling.

The basic surveillance parameters observed on Lake Ontario
cfuises were: temperature profile, transmission profile, dissolved
oxygen, specific oxygen, specific conductance, pH, chlorophyll a,
phiytoplankton,. particulate organic carbon, total phosphorus unfiltered,
chloride, meteorological obser?ations and Secchi disc observations
during daylight hours.

During the course of the field season, there were three chemistry
cruises piggybacked onto the basic Surveillance Program. These éruises
included.additidnel sampling for: total filtered phosphorus, soluble
reactive phosphorus, total filtered nitrogen, nitrate and nitrite,
ammonia, reactive silicate, dissolved organic carbon and alkalinity;

There were five microbielogy cruises piggybacked onto the
basic Surveillance Program. On these cruises, additienal samples were
collected for: fecal coliform, fecal stfepﬁocoeci PSeudomones,
Aerobic Heterotrophs, oligotrophic bacteria and total bacteria counts.

On all surveillance cruises, the Long Term Biological Index
Monitoring Program in support of Great Lakes Fisheries Research Branch,
PFF was piggybacked. Additional samples Were‘collected for: dissolved
_ oxygen, specifie condectance, pH, total phosphorus filtered and unfiltered,
soluble reactive phosphorus, ammonia, nitrate and nitrite, total Kjeldahl-
nitrogen, silica, c¢hloride, aikalinity, particulate organic carbon,
particulate organdic nltrogen, chlorophyll a, phytoplankton, zooplankton
and ash-free weight determlnations.

Sampling depths forﬂall samples eoliected werebthe same for all
cruises. When the water column was unstratified, sampling depths were
1 m, 10 my 25 m, bottom -10 m and bottom -2 m. When station depths
were less than 25 m, only three depths were sampled (1 m, 10 m,
bottom -2 m). When station depth was 50 m or less, only four depths
were sampled (1 m, 10 m, 25 m and bottom -2 m).

During stratified conditions in the water column, sampling
depths were: 1 m, 1 m above thermocline, 1 m below thermocline, 10 m

above bottom and 2 m above bottom.
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Numerous additional tasks wefe supported during the Lake Ontario
surveillance cruises. Sdme of these tasks included: installation and
retrieval of a meteorclogical buoy in the Adolphus Reach/Picton Bay area
for GLFRB, Study No. 806; water samples for Radionuclide Section, o
Environmental Contaminants Division Study No. 240; water samples for
. Nutrient Assessment Study, Aquatic Ecology Division Study No.. 494;
microbiological water samples for Analytical Methods Division Study No.
622; installation of a meteorological buoy at a mid-lake site for Aquatic
Physics & Systems Division Study No. 510; bulk water samples for United
States Environmental Protection Agency; refurbishment of sediment trap
moorings for Aquatic Ecology Division Study No. 425; water samples'fdr:
APSD Study No. 540; water samples for ECD Study No. 212. Several of the

above-mentioned tasks were completed with regularity.
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SURVEILLANCE STATIONS

LAKE ONTARIO
1982/83
STATION NUMBER ‘LATITUDE N. LONGITUDE W.
1 43° 18' 48" 79° 45' 06"
2 43° 20" 24" 79° 39' 54"
3 430 16' 06" 790 37! 12"'
5 43° 25' 30" - 79° 39 30"
6 43° 28' 00" : 79° 31' 48"
7 43° 32' 48" 79° 29' 18"
8 43° 37' 24" 79° 27' 12"
9 43° 35' 12" 79° 23" 42"
10 43° 40' 06" 79° 16' 00"
11 43° 35' 06" 79° 18' 42"
12 43° 30' 12" 79° 21' 12"
13 43° 25' 00" ‘ 79° 24' 00"
14 43° 23' 36" 79° 29' 12"
15 43° 19' 00" ' 79° 26' 36"
16 43° 16' 18" ‘ 79° 21 36"
17 43° 13' 30" 79° 16' 18"
18 , 43° 18" 12" 79° 16" 42"
19 43° 23' oo" 79° 17' 06"
20 ‘ 43° 20' 18" . 79° 11" 48"
21 - 43° 18' 00" 79° 07' 12"
22 ' 43° 17" 48" 79° 00' 18"
23 ‘ ‘ 430 22' 12" 790 04! 00"
24 ' 43° 26' 24" 79° 07' 42"
25 43° 31' 00" : 79° 04' 48"
26 43° 36' 30" 79° 01' 00"
27 o 43° 42 12¢ 1 78° 57' 24"
28 43° 46' 30" 78° 51' 18"
29 43° 49' 48" 78° 52' 12"
30 43° 49 48" 78° 39' 42"
31 43° 53' 12" - 78° 27' 36"
32 43° 47' 00" - 78° 26' 18"
33 43° 35" 48" 78° 48' 06"
34 43° 27' 42" ~ 78° 45" 36"
35 43° 21' 36" 78° 43' 48"

36 43° 29' 30" 78° 23' 12%
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STATION NUMBER LATITUDE N. . LONGITUDE W,
37 _ 43° 23' 30" 78° 22' 12"
38 . 43° 23' oo" 77° 59' 24"
39 ' 43° 29' 12" 78° 00' 00"
40 ©43° 35" 24" , 78° 00' 42"
41 43° 43' oo" 78° 01' 36"
42 43° 50" 24" 78° 02' 18"
43 A 43° 57' 00" 78° 03' 00"
44 © 43° 52' 54" 77° 54' 30"
45 43° 49' 12" 77° 47' 00"
46 43° 53' 06" 77° 41" 24"
47 " 43° 57' 06" 77° 35' 18"
48 : 43° 51" 42" 77° 31' 30"
49 43° 46' 18" : - 77° 26" 18"
52 - 43° 26' oo" 77° 42' 42"
53 43° 21' oo" ‘ 77° 42" 42"
54 . 43° 24 48" 77° 34' 30"
55 43° 26" 36" : 77° 26' 18"
56 43° 21" 36" 77° 30' 54"
57 - 43° 16' 30" 77° 35' 30"
58 o 43°°19' 42" 77° 26' 18"
59 ‘ 43° 22' 54" , 77° 17' 54"
60 43° 34" 48" 77° 12' oQ"
61 O 43° 47 12" - 77° 09' 30"
62 43° 52' 48" _ 77° 00' ooQ"
63 _ 43° 43" 54" ‘ 77° 01' oQ"
64 43° 31' 30" 76° 55' 36"
65 43° 25' 24" 76° 53' Qo"
66 43° 20" 00" 76° 50' 24"
67 . i 43° 24" 30" 76° 47 42"
68 , ; 43° 31' 48" 76° 43" 54"
69 43° 36' 24" 76° 42' 48"
70 : 43° 32' 30" 76° 37' 06"
71 43° 28' 36" 76° 31' 36"
72 43° 33' 00" 76° 31' 30"
73 43° 38' 00" 76° 17' 18"
74 43° 45' QQ" 76° 31' 06"
75 43° 50' 36" . 76° 21' 18"
76 43° 57' 00" . 76° 10" 30"
77 43° 57" 24" 76° 24' 30"

78 44° 05' 00" 76° 24' 24"
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STATION NUMBER LATITUDE N. o LONGITUDE W,

79 : . 44° 04" 30" S 76% 31' 18"
80 " 44° 08' 30" 76° 36' 36"
81 . 44° 01' 00" . 76° 40' 18" .
82 44° 04 00" ' 76° 48' 42"
83 .  44° 00' 00" ~ 76° 50" 36"
84 o 43° 53" 12" 76° 44' 00"
85 - _ 43° 45" 00" _ 79° 05' 00"
86 ' 43° 15' 18" : 79° 11" 42"
87 , - 43° 17" 54" . 77° 31" 06"
88 - 43° 35' 18" "76° 25' 00" .
89 43° 41' 54" ' 76° 25' 0Q"
90 44° 08' 11" S 76° 49' 30"
91 ‘ ‘ 43° 55' 12" 78° 18' 24"
93 ©43° 19" 36" 78° 52' 06"
9% . 43° 19' 30" o 77° 13' 00"
95 43° 18' 48" . 77° 00' 00"
96 43° 13" 24 79° 26" 48"
97 43° 57" 42" 76° 07' 18"

98 43° 56' 06" : ‘ 76° 13' 54"
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STATISTICS SUMMARY |

CRUISE NO.

DATES FROM March _

CONSEC. NO.

T0 November gMonthlxl

CRUISE TYPE

LAKE

Open Lake Surveillance

swip £SS LIMNOS/CSS BAYFIELD -
___ONTARIO '
Nmusmm__gggg_og__

DESCRIPTION TOTAL | oescmmoN TOTAL
Stations Occupied 876 Moofings EstablishedA_M 3
_Rosette Casts - 886v“ Moorings Retrieved 1
'EBT Casts 765 ] Moorings Established, SM 2
T.ransﬁisaometer Casts — 8‘33v Moor_ings R_etr‘iteved', Sedip_:en; Tgap 2
Reversing Thermometer Gbs. (No. of Thermo.| 57 | Moorings Established - . |
Secchi Disc Obs. . - 451 _‘ﬁoor‘ings Ret‘rieved
, " voortase services
‘Zooplankton Hauls 80 Hooti:ngg Sewieed .
Water Samples Filtered v(ﬂ'r-ot:al Phosphorud) 1379 Moorings Serviced: . . ‘ 7
Water‘Senples Filtered (Chloride) 1219 Cares_Taken (Gra'vitn‘ N Beg‘ thos - | 4
Water Samples Filtered (Trace Met:als): 55 Cores Taken (Piston) L K
Integrator (10m) Integrator (20m) 920 Grab Saggp_gs 'raken. Ponar : | .19
Total Number of Depths Sampled {3604 | Drogues Tracked . |
Water Samples Collected (Chenistry) 0133 ye _Releeses ‘
Water Samples Collected (H,Sdnface ‘ ) 84
Uatei:rsajmpl:es Collected (Metcury . ) 16_ . Observations (Weather) 293
Water Samples Collected (Trace Metals) 55 Observat:lons ¢ i ) ‘
Water Samples-Collected (ﬁucigdes ) 1k S
Water Samples Collected (TP uf ) 2552 | Continuous Observatio_u__(ym)
Water Samples Filtered (POC ) ) {1a11 Air Tempetature '
| Water Semoles Filtered, Chlorophyll 41‘_1;43 Relative Humidity r )
Water Semples Treatéd, Phytoplankton 132 Water ngx_peragure (In-Hu-li) v_
| Total Number of Water Samples Collected |1_.8113 1 Water Temperature (Towed) - '
ONBOARD ANALYSES __Solar Radiation Days 18
_ ) : : Integrated Printout _
Manual Chemistry (Tech. Ops.) 10851 | Long Wave (IR) Radiacion
Nutrients (WQB) ‘1523 _Water Samplés Filtered §Re§1due) 8
|_Microbiology 765 : Water Samples .Fi-l_tered (Seaton) 138
Water Samples Filtered SMa1or Ions) 2910 Water Sam vle‘s Fi- (2 » . ighe) ' -
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SEDIMENT TRAP MOORING M N. CHARLTON AED 425 '
The Sediment Trap Mooring cruises began May 10th and were-

completed monthly until the termination of the sampling program in
November. The purposes of these cruises were:. _
1. To measure sedimentation and regeneration rates of nutrients
and contaminants in Lake Ontario ST 3
2. To determine the fate of material loaded by the Niagara River

as an aspect of insnore—offSHQre water quality differences

In support of thisvproject, a total:of,sixicruises,were carried
~out on the Western end of Lake Ontario. Sediment traps were positioned
at six locations in this end of the lake with particular . emphasis‘on
the Niagara River area. On all cruises, sediment . trap moorings were
refurbished at each site. 1In addition, temperature profiles, transmission
profiles, benthos cores and water samples for Water chemistry analysis
were collected from the same locations. On all cruises, an EBT/-
transmissometer survey of the Niagara River plume area WOuld be conpletedf

Throughout the season, additional tasks were piggybacked with
these cruises. Some of the tasks included:

Sediment and Water Samples for Mrs. A. Mudroch ECD 234

Biota and Sediment Samples for Mr M E. Fox, ECD 220

- Sediment Samples for Dr. P.G. Manning, AED 430 ,
Retrieval of Current Meters for Dr. C. R Murthy, APSD 510

- STATION POSITIONS

=Y

STATION NUMBER LATITUDE N. LONGITUDE W.
206 43° 23' 53" ‘79° 27! 39"
207 43°°19' 16" : 79° 09' 25"
208 43° 20" 14" » 79° 04' 31"
209 43° 20" 36" - - 78° 59' 31"
210 C43° 21" 42v - 78° 51' 36"
211 . -43° 27" 571" . 78° 53' 53"

212 _ 43° 23" 49" - 79° 26" 52"



NIAGARA RIVER PLUME GRID POSITIONS

16

STATION NUMBER

LATITUDE N.

LONGITUDE W.

240
241
242
243
244
245
1246
247

248
249

250
© 251
252
253
254

255 .
256

257 .

258

259

260
261
262
263
264

265
266
267
268
269

270
271
272
273
274

275
276

430

43°
43°
43°

43°

43°

43°
43°
43°
43°

A43°

43°
43°
43°
43°

43°
43°
43°
43°

43°

430

43°

430
C43°

43°

43°
43°
43°
43°
43°

43°

43°
43°
43°
43°
43°
43°

12
13!
14"

15

16'

17

20!
19"
18’
17!

16'
15'
17!
18'
19'

20"
21'

21|,

22"

21"

20"

19’
18’
17"
18’
19"
20"
21!
22!
23!

241
23"
22!
21"
20'

19'
15'

36"

36"
36"

36"

35"

3.7'_'
34"

32" |
32"
36" .

35"
32"
06-"

02" .

02"
OO.il
O‘On
59"

43"
45" .

s
38"

39"

39"
41"

42"

41"
38"
40"
L4

47"
52"
54"

54"
54"

53"
09"

79°
79°
79°
79°
79°

790

79°
79°
79°
79°

79°
79°
79°

. - 79°
- 79°

79°

79°
79°.

79°
78°

78°
79°
78°
78°
78°

78°
78°

78°

78°
78°

78°
78°
78°
78°
78°
78°
79°

17’
17!

17"

17!

17"

17"

10’
10’
10’

10"

10'
10"
04"

03!

03'

04'
04'
03!
00’

59f

59'
00’
59'
00'

55'

55"
55"
55"
35!
35°
50"
50"
50"
5Q"
50"

50'

03"

.54".._
34"
54" -

59"

54

58'".

02"
OOVI
Ol"

00"

03"

03n‘
00" .

59"

59"

00" -

00"

59u".
00" .,

56"

59u‘ o
01"

58"
02"
19"

1_8"
19"
22n

21"-

18"'

L4"

46'_' A'
46"

42"

45"

43"

'zsvv.
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NUTRIENT ASSE%SMENT STUDY DR. D, R S. LEAN, AED 494

v Field support to this project con31sted of five one—week cru1ses
during the months from June tp October aboard the CSS LIMNOS in the
Central Basin of Lake Ontario. ‘The purpose of these cruises was tp
‘ determine -the duration and degree of nutrient limitation of algae in
Lake Ontario, to estimate its effect on overall water quality: and '
assess its: implications on phosphorus management strategies (AED Study
.. 494). ‘ ‘ o

Five stations in the Central Basin of Lake Ontario were visited
each cruise. Sampling at these statiOns involved the collection of
water samples using the rogette water sampler for water chemistry analysis,
watet sampling from discrete’ depths using Niskin. bottles for p;imary " ‘
productivity and nutrient uptake experiments which were conducted over a :
24~hour period at selected stations and tbe collection of percent L ‘
‘-transmission and temperature profiles. _ _
Additional tasks performed on these cruises included _
Sediment Trap Mooring Refurbishment for M.N. Charlton, AED 425
and Sediment Sampling for Dr. P.G. Manning, AED 430

STATION POSITIONS

A4

STATION NUMBER  LATITUDE N, . LONGITUDE W,
401 43° 53! 29" - 78° 15" 44"
402 : 43° 49' 02" | 78° 15" 32"

403 . C43° 351 52n 78° 13' 51"

404 o 43° 26" 39" . .78° 12" 12"

405 - - 43° 24 03" ,- 78° 12' 00"
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MOORINQL,DR. C. R. MURTHY, APSD 510

The support to this Study conqiated of four one—week cruiaes.'»

These were carried out during the months of May, August and November
aboard ‘the CSS LIMNOS on Lake Ontario. The purpose of these cruisea

was to research the physical processes and water quality properties of

the coastal zones. Such information is v1ta1 to the solution of practical.ﬁ

_ prpblems such as environmental impact of energy development on the. North .
shore of Lake Ontario and the influence of the- Niagara River on the Lake S
Ontario Western Basin. - . L

The program consieted of various physical parameters being
studied at 36 sites throughout Lake Ontario. This tequlred the

‘installation of meteorological buoya, current meter mqorings, fixed : .
temperature profiler moorings, wave rider moorings and tide gaugeq at thev‘“.
various sites. Durlng ‘the summer, all thirty—six gites were utilized
while the fall/winter program consisted of only’ eighteen sites being

‘monitored.
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LAKE ONTARIO MOORINGS - SUMMER PROGRAM

' CM - Current Meter

FIP -~ Fixed Temperature Profiler
WR - Wave Rider ,
BBA - Benthic Bqundary Array

00"

SITE LATITUDE N. .LONGITUDE W. INSTRUMENT
1 43° 35' 30" 77° 16' 00" MET
2 43° 58' 00" 77° 52 25" TG
3 43° 56' 36" 77° 52' 16" CM, . FTP
4 43° 53' 02" ~77° 51" 53" CM, FTP
5 43° 49' 38" 77° 51' 271" cM
6 43°% 45" 04" 77°°50" 54" CM
7 43° 55' 57" 78° 17 16" TG .
8 43° 53" 46" 78° 16' 54" M, FTP, WR 3
9 43° 52' 20" - 78° 16' 39" MET, WM, WR, FTP, BBA, CM -
10 43° 48" 52" 78° 16" 0O" CM, WR
11 43° 45 12" 78° 15' 20" CM, TG
12 ©43° 42" 50" 78° 14" 54" M ‘
13 43° 40' 08" - 78° 14' 27" cM
14 43° 35' 50" . 78° 13' 48" CM, MET, FTP
15 . 43° 31' 10" 78° 12' 58" M
16 43° 26" 41" 78° 12' 15" ° cM
17 43° 25' 48" 78° 12' 05" M
18 43° 24" 47 78° 11' 49" cM
19 43° 23" 32" 78° 11' 40" CM, F1P
20 43° 52' 14" 78° 39' 38" TG -
21 43° 51' 15" 78° 39' 32" cM, FTP
22 - '43° 49" 07" 78° 39' 14" . .. (M, FTP
23 43° 45' 24" 78° 38' 42" oM
24 43° 41' 35" 78° 38' 10" ‘cM; .
25. - 43% 35" 58" 78° 22' 55" ‘M
26 43° 34' 19" 78° 21' 19" cM
27 43° 31' 43" 78° 18' 54" cM
28 43° 29" 11" 78° 16' 31" M.
29 43° 27' 00" 78° 14' 33" CM, MET
30 43° 24' 16" 78° 12' 00" M
31 43° 21' 53" 78° 10' .00" cM
32 43° 20" 11" 78° 08' 16" o™
33 43° 19' 16" 78° 07' 27" M
34 43° 18" 23" 78° 06' 36" cM
35  43° 17" 30" 79° 00' 00" cM
36 43° 15' 58" 79° 10' CM

MET - Meteorological Buoy
TG - Tide Gauge -

WM - Wave Motion
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LAKE ONTARIO MOORINGS - FALL/WINTER PROGRAM

39

CM‘- Current Meter

FTP - Fixed Temperature Profiler
WR - Wave Rider B

‘BBA' - Benthic Boundary Array

SITE .iiATiTﬁDE‘ﬁ.'- "~ LONGLIUDE W, " INSTRUMENT |
4 43° 53" 02" 77° 51" 53" o
8 43° 53' 46" 78° 16' 54" oM “ »
9 43° 52! 20" ‘785 16' 39" "  M, WR, WM,”BBA,‘MET,VFTP :
10 43° 48' 52" 78°}i§' 00" M | | I
11 43° 45' 12" 78° 15' 20" CM, MET
12 43° 43" 50" 753 14" 54 oM
13 43° 40" 08" 78° 14' 27" oM
ia 43° 35' 50" 78° 13" 48" CM, MET |
15 43° 31' 10" 78° 12 58"
16 43° 26' 41" 78 12 15m CcM
17 43° 25" 48" 78° 12 05" oM
is ' 43° 24 47" 78° 11' 49" e
19 43° 23" 320 78° 11' 40" oM
22 43° 49" 07" 78° 39' 14" M
36 43° 54' 00" ~ 78° 04' 00" CM
‘. 37 43° 50" 28" 78° 28" 00" cM
38 43° 47' 30" 78° 50" 30" o™
43° 45' 30" 79° 02" 00" e

MET - Meteorological Buoy
TG - Tide Gauge '
WM - Wave Motion
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CHEMICAL FORMS AND POTENTIAL AVAILABILITY OF TRACE METALS,
DR. K.R. LUM, ECD 230

Field support to this Study consisted of two 2-day cruises

during the months of May and July aboard the CSS LIMNOS in the Western
end of Lake Omtario The purpose of these crulses was to study partlcle
V,dynamics and their role in regulatlng trace element forms and availability
in order to provide input into the Canada/U.S. Great Lakes Water Quality
.':Agreement (annexes 7, 11 and 12).
_ Fourteen stations in the Western end pf Lake Ontario were .

.v1sited each cruise. Sampling at these stations was composed of; the
collection and centrifuging of large volume water samples (up to 12001),
water sampling from discrete depths using Niskin bottles for trace metals.
and other water chemistry parameters, and ‘the collectlon of transm1531on '
and temperature profiles, _ _

Additional taskSJperformed on these cruises included:

-Sediment Sampling for Dr. P G. Manning; AED 430

Sediment Sampling for M.E. Fox, ECD 230

Sediment Sampling for Dr. L.L. Kalas, AED 423

STATION POSITIONS

STATION NUMBER LATITUDE N. LONGITUDE W.
301 o 43° 19" 17" 79° 44' 56"
302 ' 43° 24' 10" 79° 24' 43"
303 . 43° 16' 00" ~79° 16' 00"
304 43° 20' 00" 79° 08' 00"
305 43° 20" 52" 79° 37" 34"
312 43° 21' 30" 79° 42! 07"
315 43° 20' 00" 79° 30' 00"
330 43° 20' 30" 79° 44' 00"
331 ' 43° 19' 00" ~79° 46' 00"
332  43° 18" 00" A 79° 46' Q0"
333 - 43° 17' oo" ~79° 45" pO"
334 . 43° 16' 00" 79° 44' 00"
335 : 43° 19' 56" 79° 41' 19"

336 43° 241 03" 79° 39' 52"
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PEEPER PLACEMENT DR.‘R. CARIGNAN. AED 475

The support to this Study comprised two one-day cruises:
September 27 and October 26 onboard the CSS LIMNOS. The purpose of
this Study was to determine the feasibility of placing peepers in the

_Gteat Lakes System nsing.a major research vessel.

The program consisted of the placement of two U-shaped moorings

in the Western Basin of Lake Ontario. The peepers were installed and

‘retrieved using the 21-ft. MonArk lab #4.

BIOAVAILABILITY OF ORCANIC CONTAMINANTS IN SEDIMENTS,
MRS A. MUDROCH AND DR, B.G. OLIVER, ECD 234, 218

This was the only cruise of this type to be carried out on Lake
Ontario this field season.’ The purpose of this crulse was to measure
o organic contaminants which are available near the sediment water.interface
and to investigate the changes in sediment characteristlcs as they relate
‘to the distances from the outfalls located in the Niagara River. _

Three stations were visited in Lake Ontario during the week of
July 19 - 23. Sampling at these stations included the collection and
centrifuging of large~volume water samples (50002),_water'sampling
from discretefdepths using Niskin bottles for nutrients as well as other
water chemistry parameters and collection of large sediment samples
'using the box corer. The box cores were subsectioned using 60 cm core
tubes, capped and stored at 4°C. Light transmiSSion-and temperature
pfofiles were also taken. - |

Additional tasks performed on this cruise included:

Water Sampling for K. Aspila, AMD 653.and

Grazing for Dr.vH. Fricker, AED 438

STATION POSITIONS

STATION NUMBER.  LATITUDE N. . LONGITUDE W.
4% ' 43° 23' 35" 79° 29' 13"
403 , 43° 36' 05" 78° 14' 14"

64 43° 31" 34" 76° 55" 49"
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STATISTICS SUMMARY

CRUISE NO. 82-00-012

_pATES FROM July 10 70

CONSEC.

CSS LIMNOS L

CRUISE TYPE.

No. __ 82-22-030 _ sHip
‘ July 23, 1982 LAKE —.. " ONTARIO_
_Organic " N.MILES STEAMED

Contaminants in Sediments

TOTAL

[DESCRIPTION TOTAL " DESCRIPTION
‘ Stations Occupied 7 Moorinés, Establish‘é& -
Rosette Casts __ ‘ 8 l:iooi;ings Retrieved
EBT Capts 1 s | morings Established
Transmiasometer Casta ' . 1 o2 Moori"ngg Retrieved _
kversing Thermareter Q’s ‘NO of 'l‘hemo Moorings Established 7 ]
Secchi Disc Obs Moorings Retrieved ’
B Moorings Sgwigéd
Zooplpnkton Hauls . ) Moorings ’S‘e'rvi.c;evd ‘ r
Zooplankton Hauls (Mysis) Moorings Serviced
Primary Productivity Hoorinjs . Cores Taken (Box ) 11
' Bottom Samples (Fauna) ‘ 'Cores Taken (Piston) '
Integrator (J.Om) Integtgtor QQE)- Grab Samples 'raken
1 Total Number of Depths Sampled ! Drogues Tracked
Vater Samples Collected (Chemistry) Dye Releases
. l;later Sampies, Co,lle’ct_.ed (Hicrobiol_ogy) 1 '
Watet Samples Collected. (BulkfﬁOOAO'L; ) _ . 5 _Qbsefvations (Weather)
Water vSvampl:es qu’lected (@ua; ) ‘36 Obaerva.t-ions.( - _ - ) -
_Mater Samples Collected (WQB 2 12
w.ater Samples Filtered ( . ) Continuous Observations (Days)
Water Samples Filtered ) Air Temperature
Water Samples Filtered, Chlorophyll _Relative Humidity
Water .Samples Treated Phytoplankton Water Te_perature (In—Hull)
Total Number of water §amp1es Collected [ 5% ‘ «w;:ebr Te_peratt._lre (Towed)
ONBOARD ANALYSES Solar Radiation
S Inteprated Printout
gual Chemistry (Tech. Ops ) 36 Long Wave (TR) ﬁid_i;;tion
| Mutriencs (WOB) ‘ Hauls (Shindler) ' 32
Geolimnology. ' Hauls (Grazing Chamber) 40
_Microbiology | '

1982
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ORGANIC CONTAMINANT UPTAKE IN SEDIMENTS & SUSPENDED SOLIDS
DR. L.L. KALAS, AED 423 AND
NUTRIENT ASSESSMENT STUDY DR. D.R.S. LEAN, 494

. There was only one cruise of this nature carried out on Lake

Ontario. The objectives were to collect data on small scale distribution
of benthic Organisms in WeStern Lake Ontario and to determine'the
'duration of nutrient limitation of dalgae in Lake Ontario.

The Niagara River Plume grid stations were occupied, as well as
five stations in the Central Basin of Lake Ontario. Sampling at these
stations included the collection of sediment samples using ponar grabs v
and benthos cores, water sampling from discrete depths using Niskin
bottles for primary productivity and water chemistry analysis as well
as’ collection of percent transmission and temperature profiles.

An additional task performed on this cruise was Retrieval of
Moorings for Dr. C.R. Murthy, APSD 510. '

STATION POSITIONS

STATION NUMBER  LATITUDE N. LONGITUDE W.’
401 43°53' 29" 78° 17" 12"
402 - 43° 49' 29" - 78° 15' 28"
403 ' 43° 35' 40" 78° 13" 11"
404 ‘ ©43°°26" 43" 78° 12' 10"

405 43° 23' 57" 78° 12' 10"

For Niagara River Plume Grid Positions, see Sediment Trap
Mooring, M,N; Charlton, AED 425, p 16.

OTHER TASKS ACCOMPLISHED ON LAKE ONTARIO DURING THE 1982/83
- FIELD SEASON

Throughout the field season, for other than the scheduled

scientific support cruises, the CSS LIMNOS was utilized for ten Long.
Term Blological Index Monitoring cruises, D.O. Study No. 117. These
cruises were piggybacked aboard thevCSS LIMNOS on all Open Lake
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Surveillance cruilses and other scientific cruises while the CSS BAYFIELD
‘was utilized for Nannoplankton studies on‘thé Upper Lakes and Phytoplankton
~ studies on Lake Ontafio. ' :
1 —'Enginegrihg Field Trial, ESS, HD 540
1 - MET II Retrieval, HD 384
1 = Sediment Trap Retrieval, AED 494
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STATISTICS SUMMARY

CRUISE NO. 82-00-020 . consec. no. . 82=22-045 SHIP CSS_LIMNOS

- DATES FROM _September 20. To _September 24, 1982 LAKE __ONTARIO
CRUISE. TYPE Organic Contaminant Uptake in . ' N.MILES STEAMED 216.0

Sediments & Suspended Solids and
Nutrient A essment Study :

» DESCRIPTION o TOTAL ' DESCRIPTION TOTAL
_Stations Occupied . ‘ _56 . Moorings Established
Rosétte, Casts Mgo;:in‘gs Ret;ie’ved, MET 23
'EBT Casts ) 56 | Moorings Established
Transmissomet:er Casta - ) 9 Hoorin'gg_ﬁe:rieﬁgd‘,>-‘C‘u'r’r.e'nt Meter 1
Reversing Thermometer (hs (NO- °f Themnl 1 | Moorings Established _
. Secchi Disc Obs. o o ) . Moorings Retrieved
L - R _Moorings Serviced, Sediment L 2
Zooplankton Hauls ‘ 9 Hootings .S,etv'iced v
.Zooplankt;)h i;léuls {Mysis) ' Moorings Serviced _
‘Primalk'y Productivity Moorings 2 Cores Taken (Gravity) N Benthos I |
‘Bp_t_t'oii;Sampl_es (Fauna) 7 N I , Cores Taken (Pist:on) B ‘
Intégraior (20m) 7 ) ] 11 Grab Sampleg Taken, Ponar 62
_Total Number of Depths Sampled 1 92 '_'Drc;g'ues Tracked _
. ﬁétér Samples Collected (Chemistry) 331 ). Dye Releases
Water Sampies Co,l,l,ected (Microbiology) _ »
Water Samples Coiiected ( ) OIbserva\tions (W"e.ﬁthér)
.Wst‘er.Samples 'Collected- ( . ) ). Observations ( ~ )
Waier SAm’pleB'Ct;ll,e‘cted ( ’ ) ‘ : .
vater ggr_nﬁe's Filtered (Carb & Pror ) | 128 | Continuous Observations (Days)
Water Samples Filtered (poC ) 89 Air Temperature
,Waf;zr Sagg:lrg‘s‘]i‘_ilcered, Chlorophyll - 89 | Relative Humildity ) )
Water Sampleé Trea_ted, ‘Phytoplankton _ Water Temperature (in-—Hull) ]
Total Number of Water .Sau_;plleg‘,lc_lc;lle.c:ed Water Temperatiire (Towed)
' Solar Radiation 4

ONBOARD ANALYSES
Integrated Printout

Manual Chemistry (Tech. Ops.)_” . 252 Long Wave (IR) Radiation

Nutrients (WOB) TP(f) TP(uf) Mai,lops.Nutd, 79
Geolimology
Microbio‘l»ogy

1882
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LAKE ERIE
" €588 LIMNOS

LAKES ERIE AND ST. CLAIR SEDIMENT BANK STUDY DR. R.A. BOURBONNIERE,
"~ AED 495

One cruise was completed by the major research vessel CSS LIMNOS
on Lake Erie. The purpose of the cruise was tc collect large volumes of
‘sediment from depositional basins in the lake for the Great Lakes Sedlment
Bank (GLWQA 1320) These samples will permit retroactive analysis of
persistent toxic substances which are relevant to the Canada/U S. Great
Lakes Water Quality Agreement of 1978.

During the cruise, fifty-three stations were occupied in the
Western, Central Sandusky and.Eastern basins. Large volumes of
surficial sediment were collected using the box corer for the Sediment
Bank Study from fifty-one of fifty-three stations.

In addition to Lake Erie, a short cruise was taken on Lake
St. Clair where'six stations were pccupied and surficial sediments
collected using a double Shipek.
| Several extra tasks were completed during this cruise. Some of
"these tasks included: _ )
Piston and Gravity Coring for Dr. R.A. Bourbonniere, AED 419
Piston Coring for Dr. Mcthersill, Lakehead University
Water Sampling for M.N. Charlton, AED 425
Temperature Profiles. for F.M. Boyce, APSD 510
Piston Coting for Dr. Carmichael,‘University of Western Ontario
Sediment Cores for Dr. P.G. Manning, AED 430
Sediment Cores for J.P. Coakley, HD 344
Bulk Water‘(6002) for Dr. J. Robbins, NOAA, Ann Arbour, Michigan

36



SEDIMENT BANK STUDY STATIONS
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LAKE ERIE

1982/83

* STATION NUMBER

~ LATITUDE N.

LONGITUDE W.

U-42 Western Basin
U-41
W-41
F=4
c-5

_ W-44
T-44
V-44
E-5
F-5
F-18 Central Basin
H-18
J-18
G-16
I-16

E-16
H=21
J-21
L-19
F-20

F-15
D~15
G=14
G-12-
F-10

E-11
D-13
c-12
L-23
A-8 Sandusky Basin

-8
-8
)
-3
-2

Zo000W®
@ = O

41°

41°
41°
41°
41°

41°

41°
41°
41°
41°
41°
42°
42°
42°
42°

- 41°

42°
42°
42°
41°

41°
41°
42°
42°

41°

41°
41°
41°
42°
41°

41°

41°
42°
42°
42°

45!
45"
56'
53"
37!

56"
40'
51'
48"
53"

54"
05'
16'
00'
10'

49"
05'
16'
27"
54"

54"
43"
59
00’
54"

49"
43’
38'
27'
27!
32°
38'
43!
43"
38’

42"
35"
22!'!
19"
29"

24"
3].-"
17H
32"
49"

56" .

44"
31"
02"
58"

15"
44"
19"
15"

57"

44"
48"
59"
01"
23"

09"
47"
17"
51”
12"

.. 39"

06"
16"
1'7!!
01"

82°
83°

- 83°
- 83°

82°.

82’
82°

820

82°
82°

81°
81°

- 81°
81°

81°

81°
81°
80°
81°
81°

810.

81°
81°
82°
82°

82°

81°
82°
80°
82°

82°

82°

80°
79°
80°

59’
06'
06'
03’
55'

44"
44"
45"
55'

55"

21
21'
21"’
36"
36'

36"
00'
39!
14"
07"

43"
43
50"
05'
59"

12!
57'
04'
45"
33!

33"
33"
01'
46'
08'

19"
15"
24"
03"
15'"'

51"‘
06"
02"
35"
49v

36"

22" A
51"
04" -

24"

oo"
06" .
19"
30|v'
37'"
25"
36"
IYAL
09"
58"

01"
40"
50"
52"
23"

27"
42"
19"
50"
49"
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STATION NUMBER

LATITUDE N.

LONGITUDE W.

LS
N-30
N-32 -
N-34
M~29

M-33
NS
L-28
L-30
L-32

K-31
LLS
M=32
M-34
L-29

H

SN HO

O~

42°
42°

420

42°

- 42°

42°
42°
42°
42°
42°

42°
42°
42°
42°

- 42°

42°
41°
42°
42°

420

42°
42°

42°
- 42°

32!
38'
37!
37'
32'

32"
31
27°
26
26"

21'
35'
32'
3.2'
26"

29!
52°
20"
08"
00"

43"
41'
39'
02'

47"
20"

36"‘

20"
35n

08"
oo"
08"
56"
AL

06"
18"
1‘1"
00"
30"

12"
Sl"
47"
51"
00"

05"
48"
40"
23"

79°
79°
79°
79°
80°

79°
79°
80°
79°
79°

79°
79°
79°
79°
80°

© 80°

81°
81°
81°
81°

79°
79°
79°
81°

45"

54'
39'
24"
o1’

32!
53"
08’
54"
39

47"
34"
39"
25"
o1’

21"
55'
AR
21’
21"

36"
36'
36
58"

19"

06"

29"
52"
25"

»18"

36"-
54"

e o

42"

21"
18"
'38"
00" )

30"

18" ’
42"
48"
31"
31"

32"

31"
31"

40"
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STATISTICS SUMMARY

CRUISE NO. ._82-01-001 _ cowSEC. NO. 82-22-102 sHip ___CSS LIMNOS
pATES FROM .May 26 to . May 29,1982 . Lakg . ONTARIO
cruise TvyPe Sediment Bank Study. : _ N.MILES STENED _901.9
] o:scmmov«  [1071AL DESCRIPTION TOTAL
Stotions Oc¢upied . _5‘ ‘Q‘ Hoorings Established
Rosette Casts ___| Moorings Retrieved
EBT Casts ___ 59 Moorings Established
‘ 'rransmissometer Casts | Moorings Retrieved _
reversmg 'me:natetar bs. (No. of 'n'xemo l ﬁ_@t;gﬁg_Establtéhed .
SQcchi Digc Obs. Moorings Retrieved
) ‘Hoo rings Serviced
Zooplankton Hauls ] Hoormigewiced
Zooplonkton Hauls (Mysis) Hoorings Serviced
Primry Productivity Hoorings Cores Taken (Gravity) ' 27
Bottom Samples (Fauna) Cores Taken (Piston) >11.
Integrator (10m) Integrator (20m) _Crab Samples Taken, muble Shipek 16
Tota; Number of Degths Sampled 16 Drogues Tracked '
| Water Samples Collected (Chemistry) Dye Releases
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'LONG TERM BIOLOGICAL INDEX MONITORING

CSS BAYFIELD

‘ The CSS BAYFIELD was utilized for many different projeets but

'the majority of - the work was occupied by two Great Lakes Fisherles
Research Branch programs included in Study No. 803.

' The Long Term Biologlcal Index Monitoring Program on Lake Ontario,
under the leadership of Dr. H. Shear of GLFRB, was continued in 1982 in
'much the same manner as 1981. . The purpose of the program was to collect
\chemical and biological data simultaneously, at selected stations on

Lake Ontario on a weekly basis S0 that ‘the seasonal trends pf_various

" parameters could be more precisely-established; Cruises were carried out
“ during a 39-week period from early March until the end of November.
| During this period,. twenty-six Bio Index cruises were carried-out‘on«the
BAYFIELD; ten were piggybacked aboard ‘the €SS LIMNOS and one was piggybacked
;vaboard a Sediment Trap Mooring Cruise aboard the BAYFIELD. This totalled
: 38 weeks of data--the only missing week being Open House in mid-April.
: .A typical cruise required two days to occupy stations 12, 93, 41 and 81 L
» of the Bio Index Survey. At eéach station, the rosette sampler was used
to collect water samples at predetermined depths for the analysis of
chemical and biological parameters. The epilimnion was also sampled by
integrated water sampler and zooplankton net hauls. - One cruise per month
required the collection of sediment samnles from stations 93, 41 and 81
‘for bottom fauna studies by Dr. R. Dermott of'GLFRB. ‘All stations of all
cruises of the Bio Index Survey were occupied except the following cases:
station 8l was not sampled until April because of ice conditions in the
Kingston Basin and station 41 was not sampled on two occasions because
. of severe weather conditions.
- Thé second maJor program carried out by the CSS BAYFIELD was the
‘Impact of Contaminants on Plankton Study of Dr. M. Munawar (GLFRB).

 The purpose of the Study was to assess the damage of toxic contaminants
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on phytoplankton in the Great Lakes, The toxic contaminants are
eventually transferred up the food chain to man. Dr. Munawar and.his
'staff'utilized the BAYFlELD'on 22 separate occasions to carry out sampling
for the various segments of his program. Much of the work was carried out
in conjunction with the Bio Index cruises. This Program required a wide
variety of sampling methods and locations throughout the year and was
d_often'modified as data from previous cruises became available. ‘Listed
below is a summary of . the cruises which made up the bulk of the work:

- Dr. Munawar's staff accompanied the. BAYFIELD on five Bio Index
cruises throughout the year and collected water and sediment
samples from the Bio Index stations and station E20 »

-~ The lower Niagara River was surveyed five times to determine the
level of contaminants in the river plankton

- A dredge—dumping site near Port Credit was surveyed before,
during and after dumping to determine the effect of Port Credit
Harbour spoils on the phytoplankton _ o

-. Ciy primary productivity moorings were placed at different
'stations throughout the lake on five different cruises

- One crulse to Pelee Island in Lake Erie ‘was completed to determine
level of contaminants in Lake Erie plankton
- Other miscellaneous work included transects across Lake Ontario
. twice and single—day trips to various stations for phytoplankton
work occupied other cruises _ |
The BAYFIELD was also utilized for NWRI projects duriné the
months of March and April. These cruises had been originally scheduled
for CSS LIMNOS which did not become operational.until May. These cruises
included two Surveillance cruises in March and two Nutrient Assessment
cruises for Aquatic Ecology Division in April The BAYFIELD.also
conducted a Sediment Trap Mooring and Transmissometer Survey Cruise for

M.N. Charlton.

S RY

Ihelseason for CSS BAYFIELD saw the successful completion of all
- scheduled cruises. No serious inqury to personnel nor major damage to
scientific equipment or vessel occurred and other than five cruises
throughout the year being somewhat curtailed by weather, all data was

collected.
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The greatest co-operation was recelved from all members of
CSS BAYFIELD crew who did more than requested many times to make the
workload lighter.
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GREAT LAKES NANNOPLANKTON DYNAMICS

CSS BAYFIELD

Field support to Dr. M. Munawatr, GLFRB No. 141 during the 1982
fleld seasoh consisted of three two-week cruiseé aboard the CSS BAYFIELD
on the Upper Great Lakes. A total of 106 nannoplankton stations were

saﬁpled as follows:

1. Lake Michigan: the major study area with 55 stations-

2. Lake Erie: 32 stations--comprised of 26 original stations
' and 6 along a transect of thé Western Basin

3. Lake Huron: 11 stations

4., Lake St. Clair: 6 stations

. 5. - ‘Georgian Bay: 2 stations
The purposes of this work were:

1. To study the transfer of contaminants from lake water to
nannoplankton and from nannoplankton to herbivorous zooplankton

2. To develop a quick and simple method for estimating mortality in
phytoplankton _

3. To develop a universally applicable'téchnique for isolating the
key algal size fraction (< 20 um) as a test population for
contaminant bioassays, and ,

4. To continue studies of basic phytoplankton ecology
Having established that the < 20 um size fraction of phytoplankton

shows the greatest inhibition of photosynthesis when exposed to a heavy
metal mixture and that zooplankton graze almost exclusively on the véry
same fraction, one hypothesizes that pelagic food chain transfer of
these contaminants must follow this route. .
Saﬁples were taken by the 10 m or 20 m integrator, rosette casts
or Van Dorn bottles. These samples were prepared for subsequent water
chemistry,.phytoplaﬁkton and chlorophyll g_analyées. Toxicity expériments
were carried out using onboard incubators. Chlorophyll_g.samples‘were '

fractionated onbeard usually completing a set of 5 filtrations per
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station. The fiiter papefs were subsequently transferred to 5
scintillatibn vials.

At all primary and selected staéiéns, an EBT and trénSmissometer ,
trade_were obtained, Several primary productivity moorings were
established with a 4-hour duration. '

The effect of a variety of toxic metals on algal metabolism was

- studied utilizing the_photosynthetié incubator onboard thevBAYFIELb.
Mahy samples were proceéséd‘bnboard and returned to shore labs at the
" University of Mpntreal and the Great Lakes Fisheries Research Branch at
CCIW for further analyses. : A
‘ Zoopiankton grazing experiments were also carried out:
1. To determine the filtration rates of the most abundant zoqplankton
species ' .
2. To determine the preferred size clasé of algae eaten‘by hefbivorous :
" zooplankton | o |
3. To estimate the portion of the daily primary production that is
| cropped by zooplénktoﬁ | :
, _ A set procedure, described in one of the published cruise reports
- -for 1982, was followed. On-station work lasted for approximately 70
minutes employing the Gliwicé—Haney zobplénktoh grazing chaﬁber.
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LAKE ONTARIO NORTHSHORE SURVEY

CSS ADVENT

The Northshore Survey, APSD Study No. 510 was directed by
Dr. C.R. Murthy to determine to what extent the local physical processes

» of the nearshore zone are affected by lakewide processes and large-scale

forcing by studying cufrents, water temperatures, meteorological conditions
and lake levels. The progrem commenced in May and terminated at the end -

of August.

CURRENT METER
All current meters (110) were moored in Lake Ontario by the
CSS LIMNOS during the week of May 3 to 7 and removed by the LIMNOS during

the week of August 30 to September 3, except for the moorings in the
Toronto-Niagara chain from mid-lake South, which were removed in October.
The CSS ADVENT obtained temperature profiles at most moorings at least
once throughout thé survey and changed lights on the mefker buoyé mid-way

through the Survey.

METEOROLOGICAL SYSTEM

A total of eight systemé: 4 land sites and 4 buoys at sites 1,
9, 14 and 29, were installed during the week of May 3 to 7. The CSS LIMNOS
installed the buoys and the CSS ADVENT instrumented the buoys and maintained

them throughout the'Survey. The CSS ADVENT also maintained the land site

at Pt. Breeze, New York. The other three land sites: Toronto, Pt. Hope
and Pt. Petre, were instrumented and maintained by Limnological
Instrumentation Section personnel from CCIW. The buoys monitored wind

speed, wind direction, air temperature, relative humidity, water temperature

‘and buoy orientation. The land sites monitored wind speed, wind direction,

air temperature and relative humidity. All meteorological systems, with

" the exception of the buoy on the Toronto-Niagara line were removed during
the week of August 30 to September 3. The remaining buoy was removed in

October along with the remaining current meters.
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FIXED TEMPERATURE PROFILER (FTP)

A total of eight FTP's were installed in Lake Ontarlo at sites
-3, 4, 8, 9, 14, 18 21 and 22. The moorings were installed by the
CSS. LIMNOS and instrumented by the CSS ADVENT. All digitizers were

' instelled with 30-minute time cams and were monitored every 2-to-3 weeks
by the CSS ADVENT. An EBT was done at each FTP site at the time of the
monitor. All FTP's were removed during the week of August 30 to

September 3.

TIDE GAUGE

Four tide gauges were installed--one by the CSS LIMNOS on a
current meter mooring‘at site 11 and the other three at sites 2, 7 and
20;‘.TheseAthree sites were nearshore sites along the North shore. The
‘ tide'gauges were strapped to a railway wheel stand and moored in a ‘
U~shaped pattern byrthe CSS ADVENT during the week of May 3 to 7 and were
also removed by the CSS ADVENT during the week of August Bd to September 3.

- WAVE RIDER _ _
Three wave riders were installed at sites 8, 9 and 10. All three
moorings were installed by the CSS ADVENT during the week of May 3 to 7.
Tape refurbishment for the onboard sea-data recorders in each wave rider
ﬁas completed‘oﬁ June 29 and again on August 18. All wave rider moorings

‘were removed by the CSS ADVENT on August 31.

WAVE MOTION BUOY : _
The wave motion buoy was moored at site 9 by the CSS LIMNOS and

was then instrumented and tapes installed by the CSS ADVENT dufing'the
week of May 3 to 7. - Tape changes were made every 10-to-13 days by-
Technical Operations Division persohnelvaboardvthe CSS ADVENT. The
solar power cell onboard the buoy worked very well and kept the battery
charged for the entire program. The wave motion buoy was stripped and
removed by the CSS LIMNOS during the week ef September 20 to 24.

BOTTOM BENTHIC ARRAY.(BBA)
The BBA was installed at site 9 on August 17 by the CSS ADVENT.
Upon installation, the tilt sensors on the BBA showed a tilt of
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approximateiy 2° to 3°. | The BBA was installed in a standard U—shaped
configuration. Upon retrieval September 1, the BBA was brought to the
surface with one of the bridal cables hooked under a plug on the battery
can. This damaged the comnector to the extent that the BBA could not be,
monitored Upon return to CCIW, it was repaired and found to have

worked satisfactorily during the entire period.

VAPS
- The Css ADVENT assisted in mooring the VAPS on both occasions

" and retrieved the winch and cable after the VAPS buoy had broken the

cable. -



- NIAGARA RIVER SURVEY

CSS ADVENT

The Niagara River Survey, APSD Study 510 for Dr. C.R. Murthy

was -conducted fo determine the seasoﬁal chéracteristics of the Niagara
River Plume in support of toxic cohtamihanfs and other relétéd biochemical
surveys. The survey consisted of defining the plume extent by témperatupé
_ptofiles-and by tracking drogues to determine thépmovement, speedland
.',direction,at the plume, .

" Seven sur?eys were completed on the Niagara River: -April 13 - 16,
May-25‘- 28, June 21 - 25, July 5 - 9, August 9 - 13, October 4 - 8 .and
- November 8 - 10. 'During the first five surVeys—-April to August, the
CSS ADVENT was utilized to determine the extent of the plume by doing
temperature profiles to the bottom, using a shipboard EBT system. |
Profiles wefe completed on a 500 m grid system which extended for 5 km
East énd West and 10 km North of the river mouth. The plume usually
 exceeded thege boundaries in at least one direction on each susey.
”'Approximately 1200 EBT traces were obtained; The CSL SHARK was utilized
vfor the October and November surveys after the CSS ADVENT ﬁas de-commissioned

for the season.
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ENVIRONMENTAL CONTAMINANTS DIVISION



FLMIRA FISH HATCHERY STUDY, ECD 223

- The Program, under the leadership of J. Metcalfe .was to.
‘determine the accumulation rates and . effects of contaminants in fish-f
fish eggs and larvae under field conditions and to evaluate the
potential'of freshwater leeches as indicators and accumulators of
fisynthetiC»contaminants , -
| . The two fish—hatchery.sitesvused‘for 1982 were the same sites
occupied in 1981' namely, the shed‘at the Top Breed .Dog Food Plant
(CN—OS) and the lab trailer located at CN-03 on a private lot.

Technical Operatlons assistance was required only during the
' setup and shntdown of the systems at the two sites. In the spring, the
plumbing and’ general.setup,was completed at the shed and similarly at
.thé trailer after it had been relocated at CN-03. In the fall, the shed
was removed and returned to CCIW for storage as that site will not be
used next year. The trailer was also removed and agaln stored for the
‘:‘winter at. the Sewage Treatment Plant in Elmira.

The study team members operated all fish and egg experiments but

"’occas1onally additional operations support was prov1ded with leech

collectlon and pump maintenance.
A chart of the study site is included with Elmira Stream Studies,
AED 431 and 432.
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OAKVILLE CREER, ECD 225

JSTUDY'LEADER,
Dr. J.H. Carey

-~ PURPOSE
To monitor lampreycide in the Oakv1lle Creek after the 1ntroduction

Vi'of chemicals by Ontario Ministry of Natural Res0urces staff.

METHOD
: After selecting an appropriate site, the sampling equipment was
inétalled ' A flow meter along with an automatlc Isco sampler was _
installed to measure stream current and collect water samples at pre-~
determined intervals. The equipment was started ahout twelve hours after

- <the introduction of the lamprecide upstream.
SUMMARY

Dué to heavy rainfall water levels were hlgh and the equipment

‘was flooded The equipment was recovered but sampling was unsuccéssful.
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TURKEY LAKES WATERSHED'PROGRAM, ECD 231

HYDROGEOCHEMICAL RESPONSES OF TURKFY LAKES WATERSHED TO ACID RAIN :
DR D. S JEFFRIES '

There are many provincially and federallywapproved investigations

© underway at the Algoma Long Range Transport of Atmospheric Pollytants

(LRTA?) site at Turkey Lakes in Ontarip. This report summarizes field
operations for ECD Study Nos. 231 and 235,
' Study Leader: Dr. D.S. 'Jeffries, ECD
”Scientist~1n—Charge:-:R'G. Semkin ECD
‘ ‘Technician: - 'R J. Neureuther, ECD

»Summer'Students: - L. Cornacchio
: L. Maceachern

: Eroject Co—Ordinator: T.J. Carew, TechnicalHOperations<Divisionv
_ Great Lakes Fisheries Research Branch (CLFRB) scientist,
Dr. J.R.M. Kelso and his team~-in particular, R, H. Collins worked in the-

. lurkey Lakes area all summer and autumn,

D Cralg, National Hydrological Research Inst1tute (NHRI) and

'various helpers were in the study area sporadically from spring until

‘winter,

A team from Atmospheric Environment Service (AES) was on 31te

November 10 and 11 to install two large air samplers on the MET Hlll

';which are scheduled to begin operating in the spring of 1983.

Water Survey of Canada . (WSeC) visited every six weeks to service

- water level recorders and perform a serles of stream measurements

A Department of Supply and Services (DSS) contractor, L.F. Barnett
visited the site on Tuesdays and Saturdays to sample air and precipitation
and to service the generators.

Great Lakes Forest Research Centre (GLFRC) Engineering Staff

o headed by R. Moffat were at the camp on Thursdays for generator »
, maintenance and roadway assessment. Further, they werevresponsible for -

. overall camp and_road_maintenance,
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SPRING RUNOFF SUMMARY ECD 235
Runoff sampling began March 23 and continued until May 1.

“Snowmobiles, Argo ATV and helicopters were used for access to 1akes and
streams——the helicopters being the most . time—efficient. .A Bell Jet Ranger
'216—B was used for complete 1ake—series sampling on five occasions, snow
Imachines were used for an additional five series Streams were measured
and sampled twenty times. Precipitation samples were collected six
times. Maintenance to- the machines, equipment and camp was : ong01ng |
There were a few: rrips to town: when the roads were passable. gamples ‘
'were delivered and equipment was exchanged at the GLFRG laboratory. Time

'f was: taken for shopping, telephone calls and mail checks.

The weather was varied and unpredictahle.» Air temperatures ranged

‘from -20 to +18°C with snow one day and rain the next, often followed by
zfreezing cold o ‘

Approximately 200 dissolved oxygen titrations were performed by
Technical Operations as well as monitoring MET Hi1l. '

ROUTINE SAMPLING ECD 231

There are now six 1akes and six streams under study in the

watershed--making an increase in sampling and measuring of twenty percent

20/) over previous years.

. LAKES »
Lake sampling'was systematic'and efficient. A peristatic pump

was the principal device for obtaining three to four samples from each

<:metre of depth one sample from each depth was filtered during collection.

It took ‘about one and one-half hours to- sample each lake.‘ Getting to the

lakes was awkward. A small boat was loaded to capacity with equipment
and empty bottles, was launched from a makeshift dock -and off-loaded

afterwards., Samples and gear were then transported over rough rodds to

 the next lake where the procedure was repeated. Two full days were

required for the lake series pperatlons and overtime was usually involved.

l The. highlight of the year was the regularity and consistency with which

l_ lake sampling was completed
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' STREAMS _
. This straightforward task required a full day——more in w1nter
when ice and snow were cleared before measurements could- commence . The -
' sixth and newest stream station; " at the outlet of the headwater ‘lakes,

was not accessible by ordinary vehicle.

o PRECIPITATION

- The field work for rain and snow collection was a slick operation.

:‘Snow sampling took longer because there Were more. stations,

’ METEOROLOGICAL

The MET station was monitored weekly whenever possible.‘
: Modernization of hardware improved the efficiency and safety aspects of
‘the changing and servicing of sensors. The building on the MET Hill

?became too small ‘to house all of the meteoroloaical, air and prec1pitation

‘ .recorders and a550(1ated gear

OTHER

Microbiological sampling (discontinued from December until further

notice) necessitated trips to the Sault Ste Marie Airport some 100
»kilometres from. the camp. There werelsulphur determination samples
taken by and for Dr. J,O. Nriagu. It appears we.will be taking over the
ISCO precipitation sampling on a full-time basis.in 1983.. |

| CAMP. AND EQUIPMENT MATNTENANCE

Keeping the site orderly and organized vas a major respon51bility.

There vere five buildings, nine boats and six vehicles, including
snow machincs, to. care for. The garage was . full of tools and equipment--
- most of which 1is on Technical Operations inventory. The equipment and
‘space was used by ECD, GLFRC and other staff as well as by Tech. Ops.
Materiel management could at times be overwhelming A minimum of one

day per week, year—round was required for the care of equipment and of ‘
the camp itself There is not at present any problem w1th camp security.
:foowever, one could arise with increased LRTAP activities colnciding with

4 fishing and hunting seasons. There is a need at “the Turkey Lakes

~campsite for the hiring of a part- tlme custodian and maintenance person;
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(COSEP COwOP Government Job Creatlon) who could 11ve at the site

between the end of spring runoff and : the onset ‘of winter

LIST OF'MAJOR'IMPRQVEMENTS

1. SQ (Stream Station Zero): new construction. Water level gauge,

' two flumes, tube measurement capability '
yZ.n Sl (Stream btation l) flume and V-notch structures built_
“Thege two sites were 1eft unimproved prior to this year mainly
| "becauae of financial restraints but also because of their very -
5difficult accessibility *All work was done by hand requiring-.
dozens of trips by men carrying lumber, concrete mix, bags of
sand and gravel and all other material and implements. Much
effort was required and it is anticipated the accurate flow
‘readings obtained will make it worthwhile.' v .
3;' A new trail was made between L1ttle Turkey and Big Turkey'lakes
4, A 1ean~to was added to the garage for houaing snow machines and
‘other articles ' _
3. At the camp, overhead wiring was moved and buried to avoid the
.haaard of vehicle contact. The Atco trailer was moved, connected
. to hydro‘and heated. Wiring at the entire camp was checked

6. Propane-burning generators replaced the‘diesel generators

INNOVATIONS AND INITIATIVES SUMMARY
1. The TOD trailer at Chippewa was de—activated

2. The Sault Ste. Marie Detachment of the Ontarip Provincial Police.
was visited and given a description of the operation at Turkey
v -'Lakes. They were advised of our helicopter 1and1ng pad
‘3;_ Mobile radio in the TOD truck was helpful and re-assuring .
4. The Tech. Ops, mailbox at the Sault Ste. Marie Post Office was
| very handy and may be advantageous as well to the Ship Survey
Section in 1983 ‘ _ ’
..5; -Motorcycle-batteriee arelreplacing étandard -automobile batteries,
as the latter ‘wear Out, for operating sampling pumps and electrie
motors since the motorcycle battery is lighter, easier to handle
'i‘and a few dollars cheaper. '

6."_.,‘1uminum boat 1s retained atlthe camp.for contingencies“
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A standard mechanical bathythermograph (MBT) has been introduced
to- our lake surveys.. The Scientist-in-Charge 1is. satisfied with

-its accuracy and reliability “We have had to use 1t on wet .

days when it was impossibla to keep the EBT recorder dry. It

eliminates the need to carry a generator_snd accordingly,

occupies less space in the boat, Argo or snowmobile

ECOMMENDATIONS

Assess scientific construction projects obiectively.‘ (Thereb

,_has‘been a tendency to underestimate time and work required )

Eliminate weekly"Stream measurements. Measure bi—monthly or’

'monthly and continue to sample streams weekly
'Enlarge the hut on the MET Hill v

Develop forms for lakes and streams ‘on paper ‘on Whlch to. record

l under wet conditions

.Consider hiring part—time custodian/maintenange person for the

camp (see Camp Maintenance)
Allow time and funds for building docks as required on the lakes
Limit use of the Argo ATV ’

Dispose of the diesel fuel tanks

CONCLUSTONS

This vas a highly productive and satisfying field year for many
reasons. In part, the successful year was due to the re-location
of the TQD Cq—Ordinator and to the acquisition of a superior
technician by ECD; these events have enabied the Scientist in-
Charge to spend fewer days in the field ' _
Administrative and technical support from TOD, Burlington was

essential to this project and this support ‘continues. to improve
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ICE JAMMING SURVEYS, ECD 313, 314

STUDY LEADER: _DR. S. BELTAOS

| PROJECT STTES _ _ o
_”1.- Ganaraska River, Port Hope - Study No. 314
2, 'Thames River, Bothwell to. Prairie Siding - Study No. 313

‘ . The purpose- of the program was ‘to attempt to formulate criteria
'for forecasting the tlme and’ flooding potential of ice Jams after
‘breakup.v Since there .is little understanding of the ice jamming

bphenomenon and less of quantitative predictlons, the resulting flooding

‘:is a maJor prpblem, It is thought that thrqugh observations and ‘
“‘evaluation of- data collected, a method of predicting the 1ocation and.

o severity of ice jams may be derived. .This would assist the Flood_ '
vReduction Program. _' o A '
' The Program was supported in two parts, ‘ , _
Il.i_Study No. 314 at. Port Hope from September 27 - October 1 1982 and‘
2. 'Study No. 313 on the Thames River from November 15 - December 3,
1982 ' . ' _
In each case, ground'control'was established tq reference the
breakup. ‘ | o J | o
- Study No. 314 on the Ganaraska River involved the running of:nine
crossesection profiles of the river and the establishment of temporary
bench marks for each line. Study No. 313 on the. Thames River is an
'ongoing program from previous years. Twenty-four new temporary bench.
marks were established and fOur new staff gauges were referenced to
existing bench marks. Flood levels were derived from a series of pictures
of the 1982 breakup using these temporary bench marks,
ALl ground contrgl was completed on the Ganaraska River. .The
Thames River cross—section profiles will be completed during January and
'February of 1983, as working from the ice surface will be far simpler and

‘more - accurate
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PORT BURWELL BLUFFS, HD 345

| STUDY LEADER: A. ZEMAN

‘PURPOSE
To collect several undisturbed till cores from the bluffs at
i Port Burwell and Port Stanley in order to relate subaqueous erodlbility

: to geotechnical properties of cohe81ve s01ls.

WORK PLAN = s |
Thirty bluff samples ‘were to be collected from both Port Burwell
and Port Stapley sites. The support requested was for a two—week

~duration in September. The Port Stanley site was sampled with relatively-

| little difficulty from the exact location as the cores. collected in 1981.
l'The cores were wrapped in cheesecloth and waxed immediately to prevent
1drying,of the sample. No_samples were‘collected from the Port-Burwell

' area as no suitable sites could be located. ' Accessibility to ‘the site.

gt Port Burwell was also very poor due to the lack of a beach to land a

'fboat.‘ The bluff is ‘too. steep and slippery for acce551bility by land.
This. year,_instead of collecting large bluff- samples of 1 cublc

foot, cores 7 inches in diameter and 6 inches 1ong were taken. A special.

steel holder and a 5-pound hammer were used to drive the tubes into the! a

: dbluff The dlsturbed outside sediment was cut away leaving an undisturbed
- sample encased in a plastic tube. The tube was then covered in
cheeseclath and waxed for preservation. ' ,

The qut Burwell bluff site was becoming rapldly unstable and |
‘extreme care wasvexercised while working in the areas on or,below the

bluff.
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GE'N_E'RA_L VERTICAL AUTOMATIC PROFILING SYSTEM " (GVAPS), HD 383

STUDY LEADER: F. ROY

fhé purpose’of'GVAPS is to collect synoptic data on‘physical
f;parameters of lakes by profiling depth at a fixed location. The system
is 1ntended for automatic qperatlon with infrequent v151ts from field
personnel to conduct experiments and change data'cassettes._ The
obJectlves of the 1982 field program were' o '
' .l.-_To obtain detailed profiles of 1ake dynamic behaviour during the
",‘intensive study ‘period (end ~August - mid- September) in co-
1 ordination with the Lake Ontario Cpastal Study
lyZ{ “To obtain further field experience with ‘GVAPS and its mooring
’_.system by collecting wave force and wave height data
‘The GVAPS was installed on August 5 at a p031tion 5 miles South |
. of Pt. Hope (43° 53' 06" N., 78° 16' 51" §.) (82-00V-73A). The barge
“GOOSE was utilized for the installation with assistance from CSS ADVENT
v . Six days 1ater during a serviqe visit, the VAPS ‘buoy was found
to have gone adrift (August ll) -The buoy was located hy charter aircraft,
that same evening, in a p051tion 6 miles South of Scotch Bonnet Shoal.
- CSL AQUA towed the buoy to Cobourg for repairs. The electrical cable
which had brokep was repaired and’ floatation added. The remainder of the
GVAPS moorlng was retrieved by the CSS ADVENT’ August 18.
The entire CVAPS mooring was re—installed on August 27 using the
"barge GOOSE and CSS ADVENT. The system was operating smoothly.
.. The GVAPS system was retrieved twelve days later on September 8
. zusing the barge GOOSE and CSL SHARK. The ‘system had. operated smoothly
’throughout the period while surv1ving two wind storms. (one of whlch
_recorded winds of 50 kts Westerly)
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Persoﬁne% involved: $.B. Smith, Technical.dpérétions Division
K.J. Hill . v o
F.H. Don ‘

. .capt. M, Head and crew, CSS ADVENT, 0SS, BLMSS

‘Capt. D. Ashdown and crew, CSL SHARK, 0S§, BLMSS



AQUATIC ECOLOGY DIVISION
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* SEDIMENT. TRACE METALS, AED 405

STUDY:LEADQB;V DR, R. CARIGNAN

OPERATIONS ‘ .

The project was supported by providing a 11ghtwe1ght corer,'
‘extruder and sampling a531stance at’ lakes in the Sudbury and Kawartha
areas.. At Clearwater Lake, an. echo sounder was used to select appropriate
locations for three_sampling stations,' Marker.buoys were 1nstalled
'spbmersed to avoid.interferenee.with.float—plane’traffic on»thellake,
hightweight cbres'were.taken‘at'the sampling Stations and extruded on -
ghore. Duplicate cores were sampled .at three statlons on McFarlane Lake
‘and extruded at the Ontario Ministry of Natural Resources A1r Base dock.
_Four lightweight cores were also sampled and extruded at Jack s  Lake.

At a 1ater date, light peepers were retrieved ‘and sampled at -

Clearwater and McFarlane 1akes
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~ LAKE ACIDIFICATION, AED 410

STUDY_LEADER: DR. R.A. BOURBONNIERE

_ ' The ‘purpose of the program was to determlne the effects of lake
'acidification on the cycling of organic matter in five Precambrian

Shield lakes around Sudbury and’ to investlgate naturally occurrlng'
'organic components in these lakes which are biochemical markers of
"ecological charnige. Acidification- has led to 1mportant ecological changes
in Shield lakes which effects the stability of organic matter residing
o in the.varlous compartments of these freshwater ecosystems. Modiflcatlon-
v'ofvthe cycling of the organic matter can in‘turn lead to further
"ecological changes- . ‘

Bulk water samples (1000 - 2400[) were collected from each lake

and run through a centrifuge The’ suspended matter collected was

frozen and transported back to CCIW for analysis. In additlon, llghtweight
-cores were taken, subsectioned and similarly transported. Five lakes were-

..'aampledv Clearwater Wavy, McFarlane, Ramsey and Windy The sampllng

'“»time was critical as it was desired that each lake be sampled JustAafter

breakUp. The'weather-was favourable and each lake was sampled at, or

close to breakup. The project wasVCOmpleted within the time allotted.
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'LAKE SAMPLING - SUDBURY, AED 411, 412

STUDY LEADERS: H. WONG AND DR. J,0. NRIAGU.

~ GOALS GOALS o |
.:_155 To measure the deposition of trace metal and suspended particles
v"”ﬂin selected lakes in Northern Ontario, particularly around
Sudbury and ‘to establish an accumulative metal budget with
reference to atmospheric input ‘
yZ;-_To correlate the lake metal inventory w1th deposition:y
B 3}‘ To access the changes in atmospheric loading of trace metals-

4. To evaluate the short and long-term effects of acid prec1pitation

d wdRK‘OUTLINt | S ,

"Support for Study No 411 412 began in early spring of 1982,
‘Assistance was glven in the design and preparation of the sediment trap
moorings requ1red to collect the samples necessary for analyses. g

The lakes in which sediment traps were: installed were" Nelson,
”McFarlane, Wavy, Windy (2 moorings) and Vermillion. R |

The first sediment trap mooring installation ‘took place in May |
'1he moorings were refurbished monthly until October when they were
‘removed for the season. 7’ . . |

At every lake and- previous to every mporing installation, a pH
" and conduct1v1ty profile to .20 metres was completed ‘Samples were

' collected from the surface _and every metre thereafter until 20'm or.

. bottom, whichever came first.

lhroughout the field season, several of the lakes were sounded
to locate the deep hole and other areas with flat ‘bottoms for coring.
. Several ]ightweight cores were colleoted from all lakes where sediment-
traps were installed These cores were subdivided and analyzed for_f

S Pb 210 trace metals and various forms of sulfur
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During August, an intensive coring of several of the lakes was
, oarried oyt~~McFarlane in particular. Cores were collected from
several basins within the lake. Simultaneously, cores were ooilected

from Basin Lake in Algonquim Park and Kelly Lake in Sudbury. Six cores

were also collected from two lakes in the Turkey Lake System, _Two'cores‘ =

..were oollected from the Headwater Lake amd two cores from Big Turkey Lake;
' Two tores were also collected from the marshes of the Headwater Lake and
‘below Turkey Lake. ‘_
_ ‘ While working in the Sudbury area, all boats and equlpment were. .

: stored at’ the McFarlane Sea Plane Base (owned by Minlstry of Txansport
‘%;and Communications) ' This proved very helpful as all. materials were
'.protected from theft and the acce551billty of the equlpment to NWRI staff:
fwas unlimited (24 hours a day). The boats then d1d not have to be towed
birepeatedly from CCIW to Sudbury thus decreas1ng the acq1dent probability ,"'

lland the hazards of trailer towing.



'ELMIRA STREAM STUDIES, AED 431, 432

| STUDY LEADER: DR. B.G. BROWNLEE

The purpose of Study No. 431 was to obtain 1nformat10n on f
sources and fate of ammonia—nitrogen in highly eutrophic or heav1ly
. polluted streams in order to develop an ammonia. model for a polluted
stream. Ammonia»—being the central species 1n the aquatic nitrogen
:cycle, can be toxic to aquatic life at high concentrations and at
higher PpH. The study of ammonia cycling will 1ead to a better
understanding of the fate of this potential toxicant in the aquatic
system. The emphasis in this instance will be a. study of n1trification—-
a natutal process which removes ammonia by oxidation and can reduce the o
h’potential threat to aquatic life
| Study No. 432 will attempt to describe the general processes by
ywhich a polluted stream recovers from nutrient/organic. loading
» Canagagigue Creek in- Elmlra proved to be an ideal study site as
-1_it receives effluent from the sewage treatment plant at Elmira. The '
_plant processes both municipal and industrial wastes which results in a o
: loading of nutrlents and synthetic organic compounds. Similarly, the |
creek offers an excellent opportunity to study the recovery processes.
as the water quality is degraded below the treatment plant outfall but
recovers'markedly hy the time it enters the Grand River; Hence, the two
projects were run jointly since Canagagigue Creek satisfied the |
'requirements of both studies and sampling_could easily‘be combined.
~ The creek was monitored for one week each month.from May to
October Continuous monitoring for solar radiation, dissolved oxygen,
_temperature and pH was set up in the lab. trailer at CN-3. Also, an ISCO B
sampler was set to collect hourly samples for conductiv1ty ' Simllarly,
. portable systems provided continuous monitoring of dissolved oxygen,

ytemperature, pH and hourly ISCO samples for two days each at CN 2 and
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CN-4. The following samples were collected once during the week. The v
rate of flow was established and water samples were collected according AR |
to this rate and extracted for organic compounds at CCIW. . Sediment

tubes were collected and reinstalled at stations CN-05, CN—Z,_CN—j’and
CN-4. - Water quality samples were collected from stations CN-=0, CN-05,

CN-1, CN-2, CN-21, CN—22 Cﬁh3 CN-31, -CN-32, CN-4, CN-5 and Salem Creekf
These samples were transported to the trailer and prepared for major ions
and total P (uf) determinations and filtered for pPocC, nutrients and
partlculate nitrogen.. Samples for periphyton and macrophyton were collected
- from the above stations with the exception of CN-0, 'CN=05, CN-5 and Salem "
Creek In addition, 30 1itres of water and a few perlphyton and .
macrophyton—covered rocks were collected from CN-3 and transported to

CCIw to be used for circular stream aquarium experiments

. All equipment operated extremely well except for an occasional
problem w1th the 1sco samplers.. The result was very little data lass.

"This should aid in the collatlon and 1nterpretation of the data acquired
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PHYTOPLANKTON PRODUCTIVITY, AED 437

STUDY LEADER: T.B, MURPHY

'.‘PURPOSE T . .
o - To study the co-prec1pitation of phosphate with calcium carbonate
‘ as a potential method of reducing summer algal bloqm in hypertrophic lakes.'

CMORK PLAN - o

| Most of the experiments were- done on Friskin and Black lakes in.f‘

f'British Columbia because" of their extremely high phosphate concentrations
'h‘ and moderate alkalinities The ‘work was: done in con]unction w1th Univer51ty |
of British Columbia, Fish and Wildlife of B.C. and NWRI, Pacific & Yukon =

i Detachment.:e

" There were to be three intensive study periodS° late April, June
-and mid—August.- The Aprll period was . to’ be an intense ‘preparation period.
'“The ipstallation of the aeration system, a meteorologiqal system and the
”'repair of a sea curtain were of top priority . The latter two were ‘
’completed but the installation of the aeration system was ot attempted
The weather conditions were such that there was still up to 4 feet of .
snow blocking ‘the access to the lake. '

The June period was Sspent. installing the aeration system and _
aerating and titrating the ‘aerated plume with calcium oxide to precipitate
the . phosphate. All this vas ‘done on Friskin Lake. lenocorrals were
'installed and calcium nitrate was added to Black Lake near the Okanagan

Due to the poor response of the calcium oxide in Friskin Lake and B
‘the calcium nitrate in Black Lake, the August intensive period was - _
ypostponed until October. In the October inten51ve period, cores and water'
‘»samples vere collected from Friskin Roche, Green, Black and Chain lakes..
All of these ‘lakes are on drainage systems which have at 1east one lake

with an extremely high phosphate level
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At the completion of the October vi'nt'en,sive period, the méfteoro.lpg.ical
system and safipling equipment; i.e.: pumps and bottles, were returned to

CCIw.
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ACID RAIN EFFECTS, AMD 683

N ”ﬁr,_S.S. Rao, AMD was Stqdy Leader for the Acid Rain Effects
Study. The study area lakes we:e: Silver; Lohi, Wavy; Ramsey, Windy,
Hanneh, McFarlane, Clearwater, Riehard and Kelly, all located in and
around’ the City of Sudbﬁry, Ontario. Tweive sampling surveye were
conducted on these lakes throughout the seeson (apprdximately one every
ehree weeke). Each surﬁey‘took two technicians three days to complete.
-Identical sampling pfocedures were carried out at each of the ten lakes
on‘every'survey, " One of the Technical Operations 4X4 crewcab trucks was

. used to transport all of the gear plus a l4= foot alumlnum run—about to
each sampling site. The small run—about, powered by a 7.5 hp Evinrude

. outboard motor was used for the mxd -lake qnd nearshore sampling. at each
lake. A l-metre water sample and a bottom sediment sample were collected
at both the nearshore and mid-lake statione Temperatures and pH were

' reeorded at the time of eampling aﬁd‘matked on the labels of the appropriate
 plastic bottles ;hat were supplied by AMD staff. All samblee were stored'

~ in coolers with ice before being transported to CCIW for further analyses.
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- sampling and refueling. " Approximately 50£ of the centrifuged water was o

OTTAWA RIVER, TOD 803

STUDY LEADER: J. MERRIMAN;‘WQB, IWD-OR

Six field survey trips were made to the Ottawa River area
throughout ‘the field season. One Technical Operations technician

accompanied a Water Quality Branch sclentist on each trip. Sampling

.was carried out at two of the hydro dams alqng the Ottawa River. The

- first site was at Carillon--the largest dam on the Ottawa River about

40 miles . EaSt'of Ottawa. Permission was granted by Quebec Hydro to
drive out onto the dam, allowing sampling from the wall of the dam.

Water was pumped up’ about 20 feet at a rate of 6£ per minute and then

'thrOugh a portable gas—driven centrifuge._ The centrifuge was run

continuously for 7 hours except for a lO—minute stop for additional

run through the A}PrL;E. (Aqueous Phase Liquid Extractor). One litre
of solvent:(dichloromethane) was:mixed with the water in the A.P.L.E. for

‘one hour. After being allowed to settle for several hours, the more.

dense solvent was drawn off the bottom and retained for several analyses
at CCIW. | o

The identical sampling procedure‘Was carried.out at the second
site at Chats Falls Hydro Dam 25'miles West of Ottawa. Once again,
permission was granted by Ontario Hydro and sampling was conducted from
the wall of the dam., Hydro was auailable at both sites to operate the

'submersiblejpump.

During the July Survey, in addition to ‘the regular sampling

routine bottom samples were cqllected at several locations along the

vOttawa River between the two ‘dams. Operating a mini-Shipek from a

14 foot aluminum car—topper bottom .samples were collected along transect

lines running across the river. :
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ST. LAWRENCE RIVER, TOD 803

- STUDY LEADER: ' J. MERRIMAN, WQB, TWD-OR

_' This Water Quality Monitoring Program has been ongoing for thex“f B
past five years Automatic sampling sites located at Nlagara—on-thenLake*
and Wolfe Island (near Kingston) were used for daily .and weekly sampling .

' - The sampling system consisted of four components: intake line,

:pump; daily water sampler and‘suspended sediment sempler. The~intake:l
_~line'and‘the‘pump were'submerged under water and theisamplersgwere'housed
H'mqn‘the river hénk" The Westfalia separator . (centrlfuge) was added to ‘the
_wOlfe Island station for the 1982 field . season A 1oad of clean o '

':':automatic aampler ‘bottles was taken to - the site. each trip and given to.

the island resident hired to. maintain the sampler Technical Operations:
Division staff were: involved in monthly trips. to the Wolfe Island site
‘for 24~hour centrifuge sampling as. well as other water samples v
iCentrifuged suspended sediment samples and all other water samples were

returned to. CCIW for analyais
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'CWEN SOUND - GREAT LAKES FISHERIES RESEARGH_BRANGH; TOD 806

STUDY LEADER: DR, M.G. JOHNSON

OPERATTONS

N field éupport in 1982 was provided to continue the efforts of the-
1981 Benthic Survey of Cedrgian'Bay_and the Nbrfh Channel and other
studies in the Georgian Bay and Bay of Quinte areas. Sémpling in
 'Manitowaning Bay ¢onsisted of seine.and‘gill netting.and the iﬁStallatiOn
of minnow traps for the collection of Yellow Perch and Spot-tail Shiners.
Crawfish and clams were collected by snorkeilers in Collin's Inlet. Bad
-weather conditions prevented similar sampiing in Baie Finn. A primary
productivity station in South Bay, Manitoﬁlin Island was also éampled
each week during the field season. ' |

' In preparation for next'year's‘field season, a laboratory trailer
‘was set up at the Ontario Ministry of Natural Resources Field Office in; |
Parry Sound. Also, stream sites in_the area were selected as potentigl
gauging and sampling sites.
| .A sampling survéy consisting of Ekman grab samples and dissolved
oxygen samples was also conducted in the‘Adolphus Reach in the Bay of

Quinte area.

SUMMARY
. The project was supported for a six~week duratjon in cd—operation
with GLFRB staff. It involved small boat sampling, laboratory sample

' preparation and diving operations.
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UNDERWATER OPERATIONS UNIT

The Underwater Operations Unit prov1ded support throughput the
Great Lakes Basin in. areas of diver observation, inspections, equipment
5installations and retrievals, sample collections, underwater 35 mm
kphotography, underwater television surveys,'land/beach'surveys, equipment
?_demonstrations/lectures, equipment trials, search and recovery and d1ver
‘trainlng ' ' ' _

’ Support was given to the regional offlces of NWRI (Vancouver .
and Winnipeg). A trip was made to. the regional offices by the Head of
the Underwater Operations‘Unit to inspect diving equipment, procedures
and to check out divers. ' | ‘ . ‘ '

The Undérwater Operations Unit supported twenty—five divers. A
.total of five hundred accident free hours were logged in support of field
.-prOJects for NWRI Great Lakes Fisheries Research Branch Canadian
..Hydrographic Service, Ship Division and Oceanographic Division, 0SS, BLMSS

_ During the 1982 field year; divers followed a new CSA Standard
.(22752 Ml982), Occupational Safety Code for Diving Operatlons. This
'Standard follows closely the DOE Departmental Directlve for Diving Safety
which is upgraded on an ‘annual basis. With the increased safety

‘ regulations, the diver training program was stepped up'to‘include under~
'3ice operations in remote areas and diver rescues in emergency situations.

Projects supported in 1982 included:

A shoal survey of Snowshoe Bay, N. Y (Eastern Lake. Ontario) at
vthe end of April” completed studies of the area.. TRS-recorders were
_ retrieved at Snowshoe Bay, Clarkson Gulf 0il Pier and Seneca Lake, N. Y.
‘ TRS recorders were installed in Keuka Lake, N Y. and Clarkson Gulf Oil

Pier.
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At the end of November, divers surveyed bluff point shoal in
Keuka Lake, N.Y. using underwater photography and underwater television.
This successful survey documented one of the rare occasions when divers

observed the spawning rites of Lake Trout.

LRTAP, DR. D.S. JEFFRIES ECD 231

Durlng the first two weeks of July, forty groundwater collectors
‘were installed in the Turkey Lakes Watershed The collectors were
'implemented with 1/4" hoses to fill surface sample collection bags to

_eliminate diving during sampling periods.

PROFILE 18, DR, N. RUKAVINA, HD 347

The Profilell8 Survey was a coutinuation of -the l98l surveys at
Van Waguer's Beach. . The site was cleared of ‘ice~damaged stakes in the |
early spring. A new stake was installed at station four to accommodate
the datalogger which was dep10yed three times. '

During the fall storm period, transducers were mounted onto
stake #10. The beach area was level surﬁeyed four times (momthly) as
QOUnding lines were made with a launch. The datalogger was deployed

three times and the transducers at stake #10 were measured four times.

. FLOATING TIRE BREAKWATER, C. BISHOP, HD 353

In mid-June, strain sensors (four mechanical and three electronic)

were installed on the anchor lines of the Western floating tire breakwall
at LaSalle Park Marina. Four water pressure sensors were installed (two
on either side of the breakwater) to measure water level fluctuations.

All gauges were'removed‘at the end of November and electrical cables were *

laid on the bottom for the winter,

NORTHSHORh LAKE ONTARIO DR. C.R. MURTHY, APSD 510

Diving support was llmited to the installation, inspection ahd
retrieval of three tide.gauge moorings (Bowmanville,iPt Hope'amd
Cobourg).- The major support role took the form of rlgglng, mooring
: installations/retrievals and monitoring.: .

‘ During August, GVAPS_was 1nsta11ed and retrieved on two occasiohs;
An underwater television survey was made of the area in which both GVAPS7 .

and M-CATS were moored.
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: Smallef studies supported included:

Port Burweli (Bluff Sampling), HD 346

Lake St. George (Limnocorrals), AED 438 -
Aquatic Macrophytes (Buckhorn Lake), AED 478

.’_quthshore Lake Ontario (MET Stations), APSD 510
' Surveillance (WQB - Wolfe Island), TOD 803 .



LIMNOLOGICAL INSTRUMENTATION SECTION

Meetlng the demands of limnological instrumentatlon support kept:.

'.Section staff extremely busy Support and responsibility for additional '

equipment, i e., transmissometer systems, tide gauges, etc., was
transferred to Technical Operations Division during the year,_adding
‘to the workload General electronic’ instrumentation support was also
‘provided to allied sections of NWRI and outside agencies. Field worku
- and support was provided for all land MET sites and Port Burwell.
,‘ v Limnological Instrumentation Section staff ‘desilgned and developed
'a robot system (RU4 H20), remotely controlled both for: speech and motor,
'functions for the 1982 CCIW Open House, - Feedback from the public '
'suggested the system was a success for Technical Operations Div1sion.

_ All in all, LIs personnel were kept busy meeting the rather heavy
_demands of’ instrumentation systems for the 1982 field projects of. NWRI.

This year, nine meteorologlcal buoys and seven land MET sites

°"were established and serviced by LIS.: This required the preparation of

sixty—six Hymet recording systems-—establishlng a record for one season.
;Total solar radiation stations were set up at seven locations
NWRI - all year
~Dunnville - 1 January - 23 February 1982
Glenora -~ 3 May - 30 September 1982
Jack Lake - all year
Turkey Lakes = all year
Dorset - 6 April - 17 November 1982
CSS LIMNOS - as required 12 May = 21 October 1982
The . following shipboard systems were prepared by LIS staff;

. 1. Four winch systems were serviced and kept operatlonal

2. Five EBT systems wete serviced and kept operational
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3. One rosette system with EBT was serviced and kept operational
4, IOne ship 8 transmissometer system was serviced and kept operational
for the complete field . season
5., Four.portable EBT systems were overhauled and serviced v
6; Two portable EBT MK II systems were overhauled and serviced .
7. Two portable transmissometer systems were overhauled, serviced
and kept operational _ | o | ‘ |
'8; One portable transmissometer/depth/temperature system was .
v.assembled tested and shipped to Pacific & Yukon Detachment staff
for field user The system s performance was very encouraging
“ 9._ One portable transmissometer system was overhauled and dispatched

_to ‘the Ministry of Environment in Toronto for field use

A total of sixty Geodyne current meters and fifty Plessey current

- meters were overhauled and shipped for deployment. Twenty digitizer

systems and one new. generation Sea. Data digitizer were prepared and shipped

. for field use. Four Applied Micro Systems tide gauges were serviced and -

‘ pre-field prepared for deployment

A total of 2 1 million data points from fifty—three field. tapes

. of 1982 MET data were processed and edited. Fifty—two ‘tapes of 1972 MET
;data were re-processed for a magnetic deviation correction.

| Work was suspended in November due to the loss of a person/year

in the Division.



CANADIAN WILDLIFE SERVICE

The surveillance of toxic substances in Great Lakes Wildlife
' by the Canadian Wildlife Service (CWS) was continued in 1982 with the
isupport of Technical Operations Div151on. CWS has monitored the effects
‘of toxics on the Herring ‘Gull {Lanus aﬂgeniaiub) in the four Canadian
"Great Lakes since 1975 ‘This year, Lake Michigan was 1ncluded in field'
operations. Effects on the gulls are reflected in egg—loading and ‘
reproductive success rate. ' ‘
‘The steadily decreasing reproductive success rate of the Herring
‘Gull colony on Agawa Rocks (an International Joint Comm1591on monitor
colony) recorded by CWS ‘over the past five years, determined it as the
h focus of this year's study. CWS has- found that 85 percent of the colony's
chicks ‘have been disappearing between hatch and 21 days old. The primary :
. obJectives of the 1982 Survey were to monltor the situation and attempt to
.'identify the cause of the problem. , , '
' This year s field season began with ‘two field parties; but due
'to a reassignment of duties of one CWS biologist, finished most. of June
and all of July with one crew. - : v
Surveillance duties on Lake Ontario and Lake FErie were based out
'of CCIW while work on the upper lakes, partlcularly Lake Superior, was
based in Montreal River Harbour located 120 kilometres North of Sault
Ste. Marie, Ontario._ Although preliminary results of this year's.
behavioural study have shown that many of the young_are‘being consumed
by adult Herring Gulls, CWS staff are still uncertain as to the exact
reasons for this type of adult behaviour. A number of theories have been
put forward ranging from food stress to toxic chemicals but at present
none has been substantiated. Further studies into this phenomenon are

planned for 1983
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REGIONS AND OUTSIDE AGENCIES

- REGIONS ,

u Although Technical Operatlons Dlvision did not support the
hregions in a major way, some’ adviee and technlcal assistance was provided _
'on’request. This year,. instrumentation needed to maintain the FTP
system was provided the Pacific & Yukon Detachment. Also, a portabie
EBT/transmissometer system was packaged and made operational as well as
assistance with system—testing and field logistics support in the Yukon
Discussions with both the P&Y Detachment and the W&N Detachment have
identified the need for greater co-operation and communication in order

to tackle‘more remote field locations for study.

QUTSIDE AGENCIES
Technical Operations Divisiou supported a number of groups
~outside -the Nstional'Water Research Institute detailed in TOD 806 and
some of the more extensive studies are outllned separately in thlS Report.
. 'The type of support given included equipment loans, piggyback sampllng, |
vehicle loans for short durations, equipment/sample transportation (heavy
truck), staff support, safety and logistical advice. | '
Continued cutbacks in resources will make this type of support

" increasingly difficult.
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- RIGGING SHOP

Rigging Shop staff were used for field support in several areas-—‘
-the main two being Sudbury and Niagara. Sudbury and surrounding area
required the use of the five-ton truck and two six’ Kk generators for the

' pumping-and processing of water samples. The'Niagara River project

: required approximately two days each month throughout'thegfield season for

' drogue tracking; Theiremaining field trips were of,the usuel nature:
_rigging towers, moving trailers and delivering'samples. ‘The services of -
a rigger were also required for the deployment of moorings from- the" '
G$S. LIMNOS in the spring of 1982. . '

The CCIW Warehouse which also comes under the care of the Rigging
Shop, experienced problems this fall with overcrowding, because ‘as new
equipment came in, old or obsolete equipment was not disposed of. A
‘major clearout is being undertaken.

Vehicle purchases and disposal have remained even throughout the
year with five new vehicles in and five old vehicles out. A.newtlab
vtrailer and ski—doo were also_purchasedJ One 1982‘station'wagon wés
converted from gasoline to propane‘inbaccordance.with a request'from
‘Ottawa. The preparation and submission of monthly MV2 forms to FMls;
‘Ottawa is now the responsibility of Technical Operations Division.
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FIELD STORES

The_Open House displays and the early start of CSS BAYFIELD
ingreaéed-ﬁhe demand for equipment for the opening of the field season.

Close to 900 requisitions were processed to fill demands.for equipment.

-A catalogue, -in booklet form, of the equipment available in Field

Stores‘has been prepared. A call-up of equipment. on loan for refurbishing

'and'Write—off in preparation‘for‘the coming winter projects and the 1983 .

fiéld season'is in progress.
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OPEN HOUSE

CCIW conducted an Open House April 22 - 25, considered by
many to have been a great success. '

' All Technical Operations Div131on displays were well received
by the public. CSS LIMNOS, Css BAYFIELD annd CSS ADVENT were opened to
the public, labs were set up- and staffed by TOD. The Dive Unitv
“conducted shows outside using a large glass-sided tank. This was well

_‘attended by all age groups. _ -
| Inside the building, the RU4 Hy0 ‘mechanical robot, built by

J.A. Tyler, Limnological Instrumentation Section was a great attractlon

‘for children. . Other displays included coring equlpment, d1v1ng equipment,

models of measurement systems, lighted picture display of field .

operations and the Electronics Shop was open to the public.

All staff of TOD worked diligently to make our contribution to
. Open House -'82 a success. o . o '
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