
Dundee Marsh Studies, 1973 

With the advice of Jean-Pierre Lamoureux ten sampling stations 

were e~:tablished in the various drainages entering the m<lrsh on the 

Dundee National Arca at Dundee, Quebec (~:fap 1) for the purpose of 

evaluating the nuh-ient contribution of each to marsh procluctivity. SamplirJ.g 

stations are shawn on Map 2. Of particular interest also was to detect 

whether or not fertilizers used by farmers in the area had any seasonal 

effects on the concentrations of c1issolved solids in the various drainages 

entering the marsh from adjacent farms. 

Methods 

One--litre water samples were collected at each, station five times 

during the summer and sent to the Bu:di.ngton Jaboratories of the Inland 

Waters Directorate, Environment Canada, \vhere standard analyses were 

caxried out. Of all the measurements taken, the one which best reflects 

the total nutrient concentrations in the water samples is the specifie 

conductivity measurement. That measurement allows us to compare the 

total load of dissolved saHels in cc.ch sample with the elissolvec1 soHds 

containec1 in any or aIl other samples; but it does not ic1cntify the 

ions that contribute ta the conductivity readings obtained. Specifie 

conductance reaclings (standardized at 25 OC) have been used to compare 

the drainages tested. Summaries of the sampling results for each station 

have been compiled and are includecl in the appendix. 
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• Results 

Specifie conductance readings are summéu:ized in Table 1. 

Thel'c the sampling stations have been grouped according to the 

different drainages, and by specific conductance readings that sh.mAi 

similal"ities. Waters from Sampling Stations l ta 5 enter thE: eastern 

section of the reserve and have the highest readings. Waters fyom 

Stations land 2 combine in the marsh ta form one drClinage, V/hile waters 

hom Stations 3, 4: and 5 combine iilside the marsh to form aDother separate 

drainage, (the Fraser River). (Map 2, Samphng Station locations). 

Waters from Sampling Stations 6 and 8 have lower but some\rv-hat similar 

readings so they were grouped as a unit. Waters from Sampling Stations 

10 and 7 were different from any of the other5 and belong ta none of the 

three groups mentioned. 

Of some intercst was the observation that the conductance 

readings from the Fraser River waters ,vere always lower than the 

readings ma.de from the waters of the tl-n-ee tributaries thatcombine ta 

make up the riveL (Readings from Stations 3 ta 5 have been averaged in 

the table). From this it is concluded that waters seeping in ta the 

Fraser River from the marsh were luwer in dissolved soHds, and diluted 

the ion cOD.centrations befOl-e Sampling Station 9 \vas reached. This is 

substantiated by the 10'.\'er readings obtained at Station 10 in the east 

marsh creek. It has its origin in the rùarsh from seepage, probably from 

water coming from either or both the Salmon River or the St. Lawrence 

River. 
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Table L Specifie Conductance Measurements (micrornhos @ 2S0C). Dundee Marsh r 1973, 
-----------.~----------

r ! 
1 Sampling Stations ~ 
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l
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r--
I 

M --.,----+1---.r--~--i1!48-2-· -l-1';:;-1-
9

--+1! -::;-28--\li -î!"i-i -----l\ 1 2/4 \1 'I!!: l 
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1 
1 II ii II , ii " III" 

1 

Aug. 7 '430 306 ii 390 1409 1409 11 403 , 340 1
1

11

1 

160 149 li 265 

1 /Ii , l '1 Il Il li 
1 Sept. 1 407! 352 450 14761 450 Il 459 309 1 201 146 Il 309 li 

'i ~ Il li 1'1 !. l,l, 

l
' Sept. 26 !542 370 452 447J_5_8_0_\H-i_4_9_3 ___ J 468 li 289 252 ii 230 11 
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. il '/ '1 Il 

Season 1 1)1 )il'!1 Il 

1 Average 421 410 448 ,465 1 495 I! 469 ! 400 il 296 211 271~' 

115 
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127 ' 
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Except for one reading in May, the water samples from Station 6 

comparec1 more closely to the readings h:om PiIee Creek (Station 8) th an. 

to readings in the more eé.l.sterly strealLl::;. That would suggest that Pike 

Cred:: and the crcë;k on which Station 6 is loeatecl originate in areas with 

a dHferent soil type than the drainages farther east. Is is impossible to 

specify hOy\1 much of the dissolved sohds load eomes from the use of 

fertilizers by farmers and hO\v mueh fl-om natural sources, but unusual 

exceptionally lügh readings sueh 3.S the one of 509 at Station 6 in May 

suggests an ion contribution from some sources other than from norme] 

dl·ainage. Other periodic.: high readings in the other dr;:.inages might 

also signify contributions from farrnel"s 1 fertiliûng activities, but no 

specifie pattern is discernable other than a trend for the average readings 

for aIl the first 5 Sampling Stations ta be higb.er in the spring and faU 

than in mid·-summer. This trend might arise trom the use by farmers of 

fertilizers in spring and fall. Howevey, it might also result from reduced 

precipitation élnd reàuced runoff ft'om farmers 1 fields in mid seaso~l. 

V/ater in the east marsh creek appears ta originate from seepages 

through the marsrl iram either or bath the St. Lawrence and Salmon 

rivers. Since we hacl no samples of the St. Lawrence water its chemistry 

i5 unknown, and its contribution to the marsh water supply cau only be 

surmised. 
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The Salmon River appears to be a separatc drainage altogethel' 

with much Jower and more uniform specifie conductance readings than 

were obtained fre,m the mor{~ local drainages. Possibly the waters from 

that river are responsible for the slight dilution of dissolved soHels in 

the eastern part of the reserve because at the mouth the waten; would 

tend to be diverted into the marsh by the St. LaWl"ence. The strong 

current of the latter was mueh in evidence \'vhenever we travelled by 

boat to Sampling Stations 9 and 10. 

Summaries of the analyses from each station are presented in 

the appenclix. There is greai variation beiween samples from the 

• various stations and even among samples from the same station taken 

on differeni dates. All stations show great differences from sample to 

sample, ev en in such things as turbidity, pH, ion concentrations and 

colour. In all samples the dominant cationwas calcium, followed 

by magnesium. The dominant anion was bical"bonaie, but in sorne 

sampleo; the sulfate ion rose ta high levels in August and September. 

AU séll'nples showed good amounts of dissolved sahds indicating 

moc1erately high productivity. 



1 8 

Discu~~sion 

The resl.1lts of the watel' analyses do not demonstrate conchlE;ively 

thatferti.lization of farmland is affeding the dissolvec1 solids concentrations 

in the various drainages. However, there is sorne suggf;stion that 

lllight be 50. More data are needed on the types of fertilizers used, the 

times \vhen they axe applied, precipitation patterns and a more thorough 

knowledge of the dra.inage l,asins themselves before any detailed evaluation 

could be made. There are apparently differences in the waters coming 

into the western haH of the marsh compared ta t110se entering the 

eastern halE. The differences have come about from natural differences 

in the sail types of the two areas, or Irom differences in, or lack of, 

farming in the two western drainages compared ta those in the cast. 

Specifie conductance measurements indicate th~1t the Salmon River 

\Vatel' is much less productive than any of the more local waters. 

Water from the Salmon River may dilute the concentration of dissolved 

solids in the marsh areas, particularly along the outer edges of the 

marsh adjacent ta the St. Lawrence River. BecausE: we have no analyses 

of \vater samples from the St. La\vrence the latter observation is only . 

speculation. It could be verified by another summer of sampling \vhich 

\Vould include samples hom the St. Lav/}:,ence River as vvell as from the 

stations already established. Ii time would allow more frequent sampling 

would also be desüable. 
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When plans are made for creating new bodies of watcl' to 

encourage the nesting of waterfowl some thought m:i.ght well be given to 

selecting sitl.';S which will talce into account the potential productivity of 

waters filling the excavations. In general, potential productivity is 

good in the entire area. However, locations in the eastern half of the 

marsh that utilize water::; sampled at Stations l ta 5 could be expected 

to develop almost twice the quantities of food organisms as would locations 

in the western end of the marsh. If funds for engineering are limited, 

greater benefit ta young developing waterfowl would be rcalized by 

concentrating the greatest effort in an~as where potential produdivity 

is highest. 



• 

Appendix. Analyses of water from samphng stations in the Dundee 

National Wilcllife Area.. 



Appendix ctd. 

Sampling Station #1 

Water Analy:,~(:~s 

Colour 
Specific Conductance 
Turbiclity 
p-H 
Alkalin:ity -- Total 
Harc1nes,s -- Total 
Calcium 
Ivi:ag:tlêsi urn 

Potac~sium 

Sodium 
BicarboD,ate 
Chloride 
Nitrogen - Total 
Sil:ica 
Sulphate 
Phosphorus - Total 

:May 2 

50.0 
360.0 
28.0 
8.0 

168.0 
186.0 
58.2 
9.9 
0.9 
5.5 

205.0 
6.7 
0.07 
4.3 

20.0 
0.085 

Date of Sampling, 1973 

June 5 

70. 0 
366.0 
47.0 

7.6 
163. 0 
195.0 

58. 4 
12. 0 

1.1 
5. 7 

199.0 
8. '7 
0.26 
7.3 

22. 0 
O. 1 

Aug. 7 

50. 0 
430. 0 

86. 0 
7. 6 

95. 6 
212.0 

56. 2 
17.4 
1.7 
3. 5 

117.0 
5.2 
O. 8 
6.6 

110.0 
O. 015 

Sept. l 

10. 0 
407.0 
22.0 

7. 9 
159. 0 
201. 0 

40. 0 
24. 5 

3. 1 
5. 2 

194.0 
3. 6 
0.48 
5. 5 

56. 0 
O. 034 

Sept. 26 

10.0 
542.0 

4. 7 
8. 1 

212. 0 
274.0 

62. 0 
29. 0 
1.4 
8.2 

258. 0 
9.2 
O. 02 
5.3 

67. 0 
O. 033 
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Samphng Station 4t2 

-------------_. __ . 
Co.lour 
Specifie Conductance 
Turbidity 
p-I-l 
Alk alini ty - Total 

. Hardnéss - Total 
Calcium 
Magnesimu 
Potassium 
Sodium 
Bicarbonate 
Chloride 
Nitro(.-ren - Total o' 

Silica 
Sulphate 
Phosphorus - Total 

May 2 

20.0 
490.0 

13.0 
7.9 

222.0 
242.0 

67. "1 ! 

17. 7 
1.9 

10.9 
271. 0 

21. 5 
0.14 
2. 1 

26.0 
O. 1 

Dates of Sampling, 1973 
._------_._-------_._._--~--

June 5 Aug. 7 Sept. 1 Sept. 26 
.._-----~_._._--_._------_. 

20. 0 50. 0 40. 0 30. 0 
533. 0 306.0 352.0 370. 0 

12. 0 5. 7 1.2 2 r:; 

7. 4 7.0 7.5 7. 4: 
253. 0 85. 2 134.0 121.0 
277.0 134.0 151. 0 159. 0 
73.2 42. 5 36. 0 38. 0 
22. 9 6. 8 14. 8 15.5 
1.8 4.6 2. 7 4. 3 

11. 7 6. 8 10. 0 11. 0 
309. 0 104. 0 163.0 148. 0 
19.6 13.4 19. 8 14. 3 

O. 34 1.0 0.19 O. 41 
5. 2 7.5 O. 8 3.5 

19.0 45. 0 20. 0 40.0 
O. 027 0.019 0.17 0.07 
--------------------------
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,A -... ~-- -

Sampling Station 413 
-----------
Watel' Analyses 
--_ .. _---------, 
ColoU1: 
Specifie conductance 
Tul'bidity 
p-H 
Alkalinity - Total 
Hal'dness - Total 
Calcium 
Magnesium_ 
Potassium 
Sodium 
Bicarbonate 
Chloride 

, Nitrogen - Total 
Silica 
Sulphate 
Phosphorus - Total 
----,------
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Sarnpling Station #4 Date of Sampli.ng, 1973 
--_._----------_._--_ .. _-----

W3.ter AnalY:5es May 2 June 5 Au§;. 7 Sept. 1 Sept. 26 
.._---;---..---_ .. -

CololJX 30.0 40.0 30. 0 40. 0 60. 0 
Specifie Conductance 519.0 476. 0 409. 0 476.0 447.0 
Turbidity 10.0 30. 0 13.0 O. 6 2. 4 
p-H 8.0 7. 4 7. 3 7. 4 7.4 
Alkalinity - Tota.l 247.0 230. 0 160. 0 223. 0 171.0 
Hardness - Total 271. 0 158. 0 197. 0 224. 0 215. 0 
Calcium 77. l 78.6 49. 2 53. 0 50. 5 
Magnesium 19.1 15. 0 18.0 27.0 20. 5 
Potassium 1.8 2.1 4. 0 3.5 3. 5 
Sodium 8. l 7.2 4. 9 6. 8 7.0 
Bicarbonate 301. 0 280.0 195.0 272.0 209.0 
Chloride 9. 7 7. 8 10. 4 10.0 11. 1 
Nitrogen - Total 0.15 O. 46 1. 15 0.15 O. 34 
Silica 3. 0 5. 3 6. 0 2. 3 6. 1 
Sulphate 33.0 27.0 36.0 25. 0 46. ~) 

Phosphorus 
_. Total O. 068 0.037 O. 010 0.44 0.21 

eJ ....... ::,;.~ 
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Sampling Station ifS Date of Sampling, 1973 

Water Analyses May 2 June 5 Aug. 7 Sept. 1 Sept. 26 
---_._----_._--------_ .. _---------_ .. _----_._-_._ .. _-_.---'-"-'---

Colou!" 20.0 30. 0 50. 0 10.0 30. 0 
Specifie conductance 528.0 507. 0 409. 0 450. 0 580. 0 
Turbiclity 15. 0 25. 0 4. 7 O. 6 2. 5 
V'l-I 8.1 7.7 7. 2 8. 2 7. 7 
Alkalinity - Total 254. 0 247.0 94. 6 2lJ..0 210. 0 
Hardness - Total 218.0 276. 0 181. 0 234. 0 284. 0 
Calcium 76.7 77.2 47.8 48. 0 68. 0 
Magnesium 21. 0 20.2 15. 0 27. 6 30. 0 
Potassium 2.1 2.2 4. 0 3. 6 4.2 
Sodium 8.4 7. 3 7. 8 5. 5 10. 0 
Bicarbonate 310.0 301. 0 115.0 257.0 2~.iO. 0 
Chloride 10.2 8. 3 13.7 6.9 12.8 
Nitrogen .- Total 0.18 O. 44 3. 6 0.17 O. 39 
Silica 3. l 5.5 8. 5 1.8 7. 6 
Sulphate 34.0 28. 0 61. 0 29. 0 74. 0 
Phosphorus - Total 0.063 O. 055 O. 012 O. 053 O. 06 

• ._-------,~------_._---- .... _---------_ .. _-----_ ..... _--

• 
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Sampling SL'itLon /16 D~de of Sampling, 1973 

Wélter Analyses May 2 J-une 5 Aug. 7 Sept. 1 Sept. 26 
----------------_.------.-------_._-------- ---------'-'---'---

Coloul' 
Specifie conductance 
Turbidity 
p-H 
Alkalinity - Total 
l-Iardness - Total 
Calcium 
NIagnesium 
Pot2.ssiurn 
Sodium 
Bicarbonate 
Chloride 
Nitrogen - Total 
Silica 
Sulphate 
Phosphorus - Total 

30.0 
509.0 

2. 5 
7.9 

226.0 
246.0 

70.9 
16.8 
1.4 

15.0 
276.0 

26. 7 
O. la 
2.6 

19.0 
0.037 

---_._--

50. 0 
321. 0 

1.8 
7.4 

152.0 
158. 0 

55. 9 
4. 5 
2. 0 
9. 1 

185.0 
la. l 
0.34 
4. 4 

13.0 
0.06 

30. 0 30. 0 50. 0 
160. 0 201. 0 289. 0 

3. 5 3. 4 O. 7 
6. 8 7.2 7. l 

62.1 88. 5 115.0 _ 
71.4 94. 9 131.0 
19.8 23. 5 24. 0 
5.3 8. 8 11. 2 
1.3 1.3 1.6 
2. 9 3. 9 7.3 

75. 7 108. 0 140.0 
3. 9 4. l 8.6 
0.53 O. 73 O. 25 
1.5 O. 1 4. 2 

11. 0 7.5 23; 0 
O. 035 0.27 0.13 
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Sampling Station 417 Salmon River Date of Sampling, 1973 

Watel' Analyses 

Colouy 
Specifie conductance 
TurbicUty 
p-H 
Alkalinity - Total 
Hardness - Total 
Calcium 
Magnesium 
Potassium 
Sodium 
Bicarbonate 
Chloride 
Nitrogen -- Total 
Silica 
Sulprlate 
Phof;phorus - Total 

---_._----_._---------------------
May 2 June 5 Aug. 7 Sept. 1 Sept. 26 

~-----._- -------------~------

20.0 30. 0 30. 0 10.0 40. 0 
121. 0 141. 0 115.0 148. 0 127. 0 

1.7 2. 6 2.2 1.8 l. l 
..., r 
1. J 7.4 6. 7 7.6 7.2 

43.6 49. 4 1:1:2. 7 57. 8 39. 3 
53.3 60.8 58. l 65.1 51. 0 
16.5 22. 4 16. 5 16. 5 13.5 

2.9 1.2 4. 1 5. 8 4.2 
O. 7 0.9 1.5 1.0 O. 8 
2.6 2.5 2. 3 3. 1 2. 3 

53.2 60.2 52.1 70. 5 47.9 
2.7 2.4 2. 6 3. 0 2.2 
0.16 0.41 0.53 0.16 0.17 
5.6 5. 4 6. 9 6. 0 7.8 

10.0 12.0 15. 0 11. 0 17.5 
0.017 0.017 O. 047 O. 044 O. 012 
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SamplinÉ: Station fiS Pike Cl'eek Date of S2.mpling, 1973 

V'hter Analyses May 2 June 5 Aug. 7 Sept. 1 Sept. 26 
,---,----,-,--,----,----'---,-------------------~-"--

Coloul' 40.0 60.0 30. 0 10. 0 50. 0 
Specific conductance 264. 0 242.0 149. 0 146. 0 252. 0 
l\n-bidity " ") 

J. :; 3. 2 7.9 1.1 1.9 
p-H 7,8 7.4 7.4 7.5 7. 2 
Alkalinity - Total 128.0 110.0 54. 6 57. 6 89. 0 
l-hrdness - Total 136.0 U8.0 65. 9 65.1 117.0 
Calcium 41. 4 41. 3 17.5 16. 5 28. 5 
Magnesium 7.9 3. 6 5.4 5.8 11. 0 
Po"tassüuD O. 6 O. 9 1.3 1.0 2.0 
Sodium 3. '1 3. 3 2. 8 3. 1 4. 3 
Bicarbonate 156.0 134.0 66.6 70. 2 109; 0 
Chloride 2 ') .J 2.2 3. '1 3. 0 5. 7 
Nitrogen - Total 0.08 0.19 0.29 O. 14 O. 08 
Silici:l_ 2.5 4. 0 5. 0 5.3 4. 6 
Sulphate Il. 0 12. 0 14. 0 12. 5 31. 5 
Phosphorus - Total 0.033 O. 03 0.029 O. 02,~ O. 07 

Il' --------_ ... _------,-'"<1 
.il 

"'" 
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Sampling Station 119 Fraser Rivey D2.tes of Sampling. 1973 
------_ .. __ .. ---
Vvater Analyses May 2 June 5 Allg. 7 Sept. :1. Sept. 26 

._----_._.". " .. ,------_. __ .... _------------~-----------..... ---" 

Colour 30.0 50,0 50. 0 50. 0 40. a 
Specifie conductance 477.0 406. 0 340. 0 309. 0 468. 0 
TUl'bidity 7.5 14. 0 3. 8 O. 5 0.6 
p-H 7.9 7.6 7.0 7.5 7.2 
Alkalinity - Total. 225.0 193.0 133.0 85. 2 177.0 
Hardness - Total 246.0 217.0 153.0 120. 0 232.0 
Calcium 70.5 69.6 41. 9 33.5 54. 0 
Magnesium 17.0 10. 5 11. 8 8. 8 23. 5 
Potassium 1.7 1. 1 2. 8 1.2 4. 0 
Sodium 8. 0 6. 7 8.0 13. 0 7.6 
Bicarbonate 274.0 235. 0 162.0 104. 0 216. 0 
Chloride 12.0 7.9 17,0 25. 8 12.0 
Nitrogen - Total O. 15 O. 31 O. 18 0.01 O. 35 
Silica 3.0 3. 8 5.8 0.6 6. 2 
Sulphate 24.0 21. 0 17.0 28. 0 57. 0 
Phosphorus - Total 0.055 0.039 0.015 O. 028 0.06 

• --_._-------_ ... _._-_. __ ._--------
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Sampling Station #10 East Mal"ch Cl'eek Date of Sampling, 1973 

Water Analyses May 2 June 5 Aug. 7 Sept. 1 Sept. 26 1 

-----" 
Colonr 30.0 120.0 100. 0 20. 0 80.0 
Specifie conductance 375.0 16S. 0 265. 0 309.0 230. 0 
Turbidity 2.0 0.6 O. 8 O. 2 o il . " 
p-H 7. 9 ?1 6. 7 7.3 7.1 
Alkalinity - Total 158.0 63. 0 89. 7 95. 2 6S.0 
liardness - Total 179.0 79.5 110.0 123. 0 93. 7 
Calcium 55.3 29. 3 35. 5 33. 5 25. 0 
Magnesium 9.9 1.5 5. 2 9. 5 7. 6 
PotasE;ium 1.2 4. 9 1.2 LO 1.6 
Sodium 8. 0 O. 1 9. 7 13. 0 S. 7 
Bicarbon2.te 193.0 76.8 109. 0 116.0 82. 9 
Chloricle 13. 5 8. 3 22. 6 25. 9 20.6 
Nitrogen - Total· 0.09 0.08 0.12 O. 01 O. 02 
Siliea 1.7 O. l 6. 3 1.2 4. 7 
Sulphate 21. 0 14. 0 11. 0 23.5 18. 0 
Phosphoyus - Total 0.024 o. on 0.021 O. 023 O. 055 _1 

...,':1 




