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Preface 

Many of the authors contributing to the 1979-1980 Year Book provided 

numerous references to the literature to document their findings and 

to help indicate some of the important areas of research related to 

their discipline. These references have been arranged herein by 

chapter and section corresponding to the layout of the subject matter 

in the Year Book itself. The references are produced in English, 

French or German, according to the language in which the original 

report was produced. Additional copies of this publication are 

available from the Editorial and Publications Division, Inland Waters 

Directorate, Ottawa, Ontario, KlA 0E7 

Avant-propos 
Parmi les auteurs qui ont collaboré à la préparation de l'Annuaire de 

1979-1980, beaucoup ont cité des références documentaires pour appuyer 

leurs observations ou pour attirer l'attention du lecteur sur certaines 

recherches importantes ayant trait à leur spécialité les références sont 

regroupées par chapitre et paragraphe selon la disposition établie dans 

l'Annuaire même. Elles sont disponibles en anglais, en français et en 

allemand, selon la langue du rapport d'origine. Pour en obtenir d'autres 

exemplaires, veuillez communiquer avec la Division des publications, 

Direction générale des eaux intérieures, Ottawa, Ontario KlA 0E7. 



PHYSICAL PROCESSES IN THE AQUATIC ENVIRONMENT 
PROCESSUS PHYSIQUES DANS L'ENVIRONNEMENT AQUATIQUE  

Morton, F.I., R. Goard and J. Pinowar. PROGRAMS REVAP and WEVAP'for 
estimating areal evapotranspiration and lake evaporation from 
climatological observations. Inland Waters Directorate, Ottawa, 
Ontario. 1980. 

ATMOSPHERIC PROCESSES 
PROCESSUS ATMOSPHERIQUES  

Barge, B.L. and R.G. Humphries. Precipitation measurenent by weather 
radar - a review. Atmos. Sci. Rpt. 78-1, Alberta Research Council, 
Edmonton, 1978, 24 pp. 

Bellon, A. and G.L. Austin. The real-time test and evaluation of 
"SHARP", a short term precipitation forecasting procedure. 
Preprint, 18th Conf. Radar Meteorol. AMS, Boston, Mass., 1978, 
pp. 478-83. 

Dinh-Van, P. and L. Phan-Cong. Aggregation of small ice crystals in an 
electric field. Atnosphere-Ocean, 16, No. 3, 1978, pp. 248-59. 

Freire, E. and R. List. Collision enhancenent for droplet pairs with 
electrically reduced approach speed. J. Atmos. Sci., 36, No. 9, 
1979, pp. 1777-87. 

Gillespie, J.R. and R. List. Effects of collision-induced breakup of 
drop size distributions in steady state rainshafts. Pure and Appl. 
Geoph., 117, No. 4, 1979, pp. 599-626. 

Goodison, B.E. Accuracy of Canadian snow gage measurements. Journal of 
Applied Meteorology, Vol. 17, No. 10, 1978, pp. 1542-48. 

Goodison, B.E. Canadian snow gauge measurements: accuracy, implications, 
alternatives, needs. Proc. 7th Symp. on Applied Prairie Hydrology, 
Water Studies Institute, Saskatoon, May 9-11, 1978, pp. 7-15. 

Goodison, B.E. Conparability of snowfall and snow cover in a southern 
Ontario basin. Proc. Modelling of Snow Cover Runoff CRREL, Hanover, 
N.H., Sept. 26-29, 1978, pp. 34-43. 

Goodison, B.E. and D.J. McKay. Canadian snowfall measurements: some 
implications for the collection and analysis of data from remote 
stations. Proc. Western Snow Conference, 1978, pp. 48-57. 

Gorrie, J.E. and N. Kouwen. Hydrological applications of calibrated 
radar precipitation measurements. Preprints, 2nd Conf. 
Hydroneteorology, AMS, Boston, Mass., 1977, pp. 272-79. 

Grasty, R.L. One flight snow-water equivalent neasurenent by airborne 
ganna-ray spectrometry. Proc. Workshop on Remote Sensing of Snow 
and Soil Moisture, Voss, Norway, April 23-27, 1977, Norwegian 
National Committee for Hydrology, 1979, pp. 105-12. 

Hogg, W.D. Quality control and analysis of an archive of digital radar 
data. Preprints 18th Conf. Radar Meteorology,  MIS, Boston„ Mass., 
1978, pp. 150-54. 
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Hunphries, R.G. and B.L. Barge. Weather radar rainfall measurenent in a 
cool climate. Weather Radar Rainfall Measurements for Operational 
Stream Flow Forecasting, Preprints 3rd Conf. Hydroneteorology 
58-61 and 62-66. AMS, Boston, Mass., 1979. 

Irbe, J.G., J.J. Morcrette and W.D. Hogg. Surface tenperature of lakes 
from satellite infrared data corrected for atmospheric attenuation. 
Athospheric Environment Service, Canadian Climate Centre, Report 
No. 79-7, 1979. 

Isaac, G.A. and R.S. Schenenauer. Large particles in supercooled regions 
of northern Canadian cumulus clouds. J. Appl. Meteor., 18, No. 8, 
1979, pp. 1056-65. 

Isaac, G.A., R.S. Schenenauer, C.L. Crozier, J.W. Strapp, A.J. Chisholn 
and J.I. MacPherson. A physical evaluation of summer cumulus cloud 
seeding experiments near Yellowknife and Thunder Bay, Canada. 
Preprints 7th Conf. Inadvertent and Planned Wx. Mod., October 8-12, 
1979, Banff, Canada, 1979, pp. 156-57. 

List, R. The formation of rain. Trans. Roy. Soc. Can., Series IV, Vol. 
XV, 1977, pp. 333-47. 

Lozowski, E.P. and G.S. Strong. On the calibration of hailpads. J. 
Appl. Meteor., 17, No. 4, 1978, pp. 521-28. 

Melling, H. and R. List. Acoustic Doppler sounding of falling snot,. J. 
Appl. Meteor., 17, No. 9, 1978, pp. 1267-73. 

Morcrette, J.J. and J.G. Irbe. Atnospheric correction of remote 
measurements of Great Lakes surface temperature. Proc. 5th Canadian 
Symposium Remote Sensing, 1978, pp. 579-86. 

Standbury, E.J. and J.S. Marshall. Sferics at two stations compared with 
radar-observed precipitation. Atmosphere-Ocean, 16, No. 3, 1978, 
pp. 281-92. 

Strapp, J.W., N.G. Leighton and G.A. Issac. A comparison of model 
calculations of ice crystal growth with observations following 
silver iodide seeding. Atmosphere-Ocean, 17, No. 3, 1979, 
pp. 234-52. 

Yau, M.K. and P.M. Austin. A nodel for hydroneteor growth and evaluation 
of raindrop size spectra in cumulus cells. J. Atmos. Sci., 36, No. 
4, 1979, pp. 655-68. 

WATER IN THE SHALLOW SUBSURFACE 
L'EAU BANS LA COUCHE SUPERFICIELLE DU SOL  

Baier, W., D.Z. Chaput, D.A. Russello and W.R. Sharp. Soil moisture 
estinator progran system. Tech. Bull. 78. Agroneteorology Sect. 
Plant Res. Inst., C.D.A., Ottawa, 1972. 

Baler, W., J. Dyer, H.N. Hayhoe and A. Bootsma. Spring field workdays in 
the Atlantic Provinces. Atlantic Committee on Agrometeorology, 
No. 1, Adgex - 0.75, 1978, 43 PP. 

Baier, W., J.A. Ryer and W.R. Sharp. The versatile soil moisture 
budget. Tech. Bull. 87, Agroneteorology Sect., Land Resource 
Research Inst. Agric. Canada, Ottawa, 1979. 

Baier, W. and G.W. Robertson. A net; versatile soil moisture budget. 
Can. J. Plant Sci. 46:299-315, 1966. 
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Baier, W. and G.W. Robertson. The performance of soil moisture estimates 
as compared with the direct use of climatological data for 
estimating crop yields. Agric. Meteorol. 5:17-31, 1968. 

Brown, D.M. and P. Van Die. Spring workdays in Ontario. Tech. Memo 74-1. 
Dept. of Land Resource Sci., Univ. of Guelph, 1974, 24 pp. 

Cameron, D.R. Variability of profile distribution patterns of bulk 
density in clay loam and sandy soils. Comm. Soil Sci. Plant Anal. 
9:375-87, 1978. 

Cameron, D.R. Soil water and salt movement in the dryland farming area 
of southwest Saskatchewan, in Dryland wheat production in 
Southwestern Saskatchewan: seminar series presented at the Research 
Station, Agric. Canada, Swift Current, 1978. 

Cameron, D.R. Prediction of field soil water content. Soil Sci. Soc. 
Am. J. 43:390-94, 1979. 

Cameron, D.R., P. Glen, D.W.L. Read and F.G. Warder. Strata underlying 
some dryland salinity sites. Agronomy abstracts, 1979 Annual 
Meetings, A.S.A., August 5-10, Fort Collins, Colorado. 

Chanasyk, D.S. Soil heat and mass transfer: a field study. 
M. Sc. Thesis, Univ. of Sask., Saskatoon, 1976. 

Coote, D.R. Soil degradation in Canada. Land Resource Res. 
(unpublished manuscript), 1979. 

De Jong, E., A.K. Ballantyne, D.R. Cameron and D.W.L. Read. Soil 
salinity mapping with electromagnetic induction techniques. 
Submitted for publication. 

De Jong, R. and D.R. Cameron. Computer simulation model for predicting 
soil water content profiles. Soil Sci., 1980. 

De Jong, E. and K.B. MacDonald. The soil moisture regime under native 
grassland. Geoderma 14, 207-21, 1975. 

De Jong, E. and D.A. Rennie. Effect of soil profile type and fertilizer 
on moisture use by wheat grown on fallow or stubble land. Can. J. 
of Soil Sci. 49:189-97, 1969. 

De Kimpe, C.R. and G.E. Mehgys. Physical properties of Gleysolic soils 
in the Lowlands of Quebec. Can. J. Soil Sci. 59:69-78, 1979. 

Dyck, G.E., D.E.L. Erickson and H. Steppuhn. Snow ridging to increase 
soil water. Proc. 1979. Soils and Crops Workshop. Ext. Div., 
Univ. of Sask., Saskatoon. 

Dyer, J.A., W. Baier, H.N. Hayhoe and G. Fisher. Spring field workday 
probabilities for selected sites across Canada. Tech. Bull. 86. 
Agrometeorol. Sect., Res. Branch, Agric. Canada, Ottawa, 1978. 

Goit, J.B., P.H. Groenevelt, B.D. Kay and J.G.P. Loch. The applicability 
of dual gamma scanning to freezing soils and the problem of 
stratification. Soil Sci. Soc. Am. J. 42:858-63. 

Gray, D.M., D.I. Norum and J.M. Wigham. Infiltration and the physics of 
flow through porous media. In: D.M. Gray (ed.) Handbook on the 
principles of hydrology: 5.1-5.58, Water Information Centre, Inc. 
Port Washington, N.Y., 1970. 

Unpublished 

Inst. Ottawa 
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Groenevelt, P.H. and D.E. Elrick. Coupling phenomena in saturated 
homo-ionic montmorillonite: II Theoretical Soil Sci. Soc. Am. J. 
40:820-23, 1976. 

Groenevelt, P.M., D.E. Elrick and T.J.M. Blom. Coupling phenomena in 
saturated homo-ionic montmorillonite: III Analysis. Soil Sci, Soc. 
Am. J. 42:671-75, 1978. 

Harlan, R.L. Analysis of coupled heat-fluid transport in partially 
frozen soil. Water Resources Res. 9:1314-23, 1973. 

Hassan, A.S. and R.S. Broughton. Soil moisture criteria for 
tractability. Can. Agr. Eng. 17:124-29, 1975. 

Hastie, W.J. Soil moisture regimes along catenary sequences in the Brown 
soil zone. Unpublished M.Sc. Thesis. Univ. of Sask., Saskatoon, 
1976. 

Hayhoe, H.N. Study of the relative efficiency of finite difference and 
Galerkin techniques for modeling soil-water transfer. Water 
Resources Res. 14:97-102, 1978. 

Henry, J.L. and W.E. Johnson. The nature and management of salt-affected 
soils in Saskatchewan. Sask. Dept. of Agric., 1977, p. 6. 

Hobbs, E.H. and K.K. Krogman. Overwinter precipitation storage in 
irrigated and nonirrigated Chin loam soil. Can. J. Soil Sci. 
51:13-18, 1971. 

Holm, H.M. Saskatchewan soil salinity program, soil salinity crop 
tolerance testing. Proc. Mtg. of Subcommission on salt affected 
soils. 5.11-5.31 Intern. Congr. Soil Sci., Edmonton, Alberta, 1978. 

Lagace, R. and A. St-Yves Desilets. A water table and water balance 
model. ASAE and CSAE, 1979. Summer meeting, Winnipeg, June 24-27, 
1979. 

Lagace, R. and G. Sylvestre. Guyon model and the experimental subsurface 
drainage behaviour. Publ. GRH-77.01, Dept. de génie rural, Univ. 
Laval, 1977. 

James, Y.W. Heat and mass transfer in freezing unsaturated soil. 
Unpublished Ph.D. Thesis. Univ. of Sask., Saskatoon, 1977. 

Jame, Y.W. and D.I. Norun. Phase composition of a partially frozen soil. 
Res. paper No. 11, Div. of Hydrology, Univ. of Sask., Saskatoon, 
1972. 

Mackintosh, E.E. Report of the Subconmittee on soil water regimes. 
C.S.S.C. Meeting in Guelph, February 1976. 

Miller, M.H., D.M. Brown, M.I. Sheppard and R.A. McBride. Development 
and validation of land productivity models for Ontario. Tech. 
Rept. 4 Methodology study and developnent of a data base for rural 
land evaluation in Ontario. Centre for resources development, Univ. 
of Guelph, Guelph, Ontario, 1978. 

Nicholaichuk, W. and D.I. Norum. Snow management on the Canadian 
Prairies. Proc. Symp. Snow Management on the Great Plains, 
Publ. 73, Univ. Nehaska, Lincoln, 1975, pp. 118-27. 

Nowland, J.L. and C. Veer. Towards a new classification for soil 
moisture regime in soil survey. (unpublished manuscript). 



Oosterveld, M. Dryland salinity and reclamation: research status and 
requirements. In: Dryland wheat production in southwestern 
Saskatchewan: seninar series presented at the Research Station, 
Agric. Canada, Swift Current, 1979. 

Paul, C.L. and J. De Vries. 'In situ' hydrologic and strength 
relationships in lowland soils at various water-table levels. 
Abstracts for comnission papers, Vol. 1. llth Intern. Congr. Soil 
Sci. Edmonton, Alberta, 1978. 

Read, D.W.L. and D.R. Caneron. Relationship between salinity and Wenner 
resistivity for some dryland soils. Submitted for publication in 
Can. J. Soil Sci. 

Rigaux, L.R. Benefit-cost analysis of drainage on Red River valley soils. 
In Seventeenth annual Manitoba soil science meeting, 1973. 

Sharma, J.C. an R.W. Irwin. Drain discharge fron a level agricultural 
watershed. Journal of the Irrigation and Drainage Division. ASCE, 
Vol. 103, No. IR4, Proc. Paper 13399, Dec. 1977, p. 429-43. 

Shaykewich, C.F. and L. Stroosnyder. The concept of matric flux potential 
applied to simulation of evaporation from soil. Neth. J. Agric. 
Sci. 25:63-82, 1977. 

Sheard, R.W. Crop response to tile drainage and nitrogen. In 1977 
Progress Report, Dept. of Land Resource Science, Univ. of Guelph, 
Guelph, Ontario. 

Sheppard, M.I. A computer simulation of freezing soil, development and 
validation using experimental data. Unpublished Ph.D. Thesis, Univ. 
of Guelph, Guelph, Ontario., 1977. 

Smiles, D.E., J.R. Philip, J.H. Knight and D.E. Elrick. Hydrodynamic 
dispersion during absorption of water by soil. Soil Sci. Soc. Am. 
J. 42:229-34, 1978. 

Staple, W.J. Dryland agriculture and water conservation. In: Research 
on Water, ASA Special Publ. 4:15-30, 1964. 

Staple, W.J. and J.J. Lehane. Weather conditions influencing wheat 
yields in tanks and field plots. Can. J. Agr. Sci. 34:552-64, 1954. 

Steppuhn, H. and G.E. Dyck. Estimating true basin snow cover. Proc. 
Symp. on Advanced Concepts and Techniques in the Study of Snow and 
Ice Resources. U.S. Natl. Academy of Science, Washington, D.C., 
1974, pp. 314-24. 

Steppuhn, H. and D.E.L. Erickson. Water conservation for wheat 
production in the Brown and Dark Brown soil zones. In: Dryland 
wheat production in southwestern Saskatchewan: seminar series 
presented at the Research Station, Agric. Canada, Swift Current, 
1978. 

Stewart, N.E. and D.E. Himelman. Soil erosion studies on Prince Edward 
Island. Paper presented at the 1975 Meeting, ASAE, Cornell Univ., 
Ithaca, N.Y. August 17-20, 1975 (unpublished). 

Topp, G.C. and M.R. Binns. Field measurement with a modified air-entry 
permeaneter.  Cati.  J. Soil Sci. 56:139-47, 1976. 
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Topp, G.C., W.D. Zebchuk and J. Dumanski. In situ measurement of soil 
water properties and their variation within soil map units, 
Manuscript in preparation. 

Van der Pluym, H.S.A. Extent, causes and control of dryland saline 
seepage in the Northern Great Plains Region of North America. Proc. 
Mtg. of Subcomnission on salt affected soils. 1.48-1.58, llth 
Intern. Congr. Soil Sci., Edmonton, Alberta, 1978. 

Van Shaik, J.C., D.S. Chanasyk and E.H. Hobbs. An assessment of the 
capability of a computer program to estimate fall soil moisture and 
deep percolation. Can. J. Soil Sci. 56:357-62, 1976. 

Van Vliet, 	G.J. Wall, and W.T. Dickinson. Soil erosion from 
agricultural land in the Canadian Great Lakes basin. A report to 
PLUARG Task C (Canadian Section) Agricultural Watershed Study, 
I.J.C., Windsor, Ontario, 1978. 

Walker, G.K. Development of a wheat model for land evaluation. 
Unpublished M.Sc. Thesis, Univ. of Sask., Saskatoon, Sask., 1977. 

Warkentin, B.P. Physical properties of Ste-Rosalie clay soils. Dept. of 
Soil Sci., Macdonald Coll., Soil Res. Bull, 1965, 17 pp. 

Webster, D.H. Soil properties associated with shallow rooting of apple 
trees. Tech. Bull. 1., Res. Stn., Kentville, Nova Scotia, 1976. 

Webster, D.H. Soil conditions associated with absence or sparse 
development of apple roots. Can. J. Plant Sci. 58:961-969, 1978. 

Wilcox, J.C. and W.K. Sly. A weather based irrigation scheduling 
procedure. Tech. Bull. 83. Agrometeorology Research and Service, 
C.B.R.I., Agric. Canada, 1974, 23 pp. 

PRAIRIE SNOWMELT 
LA FONTE DES NEIGES DES PRAIRIES  

Bayne, D.K. The relation between shortwave radiation and sunshine hours. 
Internal Rept. No. 24, Division of Hydrol., Univ. of Sask., 
Saskatoon, 1978, 5 pp. 

Dybvig, W.L. The computer simulation of mass and heat transfer in a 
one-dimensional snowpack. Unpublished M.Sc. Thesis, Univ. of Sask., 
Saskatoon, 1977, 148 pp. 

Granger, R.J. Energy exchange during melt of a prairie snowcover. 
Unpublished M.Sc. Thesis, Univ. of Sask., Saskatoon, 1977, 122 pp. 

Granger, R.J. and D.H. Male. Melting of a prairie snowpack. 2nd Conf. 
on Hydrometeorology, Amer. Meteorol. Soc., Boston, Mass., 1977, 
pp. 261-67. 

Granger, R.J. and D.H. Male. Melting of a prairie snowpack. J. Applied 
Meteorol., Vol. 17, 1978, pp. 1833-42. 

Gray, D.M., D.I. Norun and G.E. Dyck. Densities of prairie snowpacks. 
Proc. Western Snow Conf., 1970, pp. 24-30. 

Gray, D.M. and A.D.J. O'Neill. Application of the energy budget for 
predicting snowmelt runoff. Advanced Concepts in the Study of Snow 
and Ice Resources, U.S. Natl. Acad. Sci., Washington, 1974, 
pp. 108-18. 



Gray, D.M., H. Steppuhn and F.L. Abbey. Estimating the areal snow water 
equivalent in the Prairie environment. Proc. Canadian Hydrol. 
Symposium: 79, Natl. Res. Counc. Canada, Ottawa, 1979, pp. 302-22. 

Male, D.H. and Don M. Gray. Problems in developing a physically based 
snowrielt model. Canadian J. Civil Engng., Vol. 2„ No. 4, 1975, 
pp. 474-88. 

McKay, G.A. Relationships between snow survey and climatological 
measurements. IASH, IUGG Assembly, Berkeley, Calif. Publ. 63, 1963, 
pp. 214-27. 

McKay, G.A. Precipitation. Handbook on the Principles of Hydrology, 
DM.  Gray, Editor-in-chief, Secretariat, Canadian Natl. Comm. for 
IHD., Ottawa, 1970, pp. 2.1-2.111. 

McKay, G.A. and H.L. Thompson. Snow cover in the Prairie Provinces. 
Paper presented at joint Can. Soc. Agr. Engng. and Amer. Soc. Agric. 
Engng. Mtg., Saskatoon, Sask.,  1967. 

O'Neill, A.D.J. Energetics of shallow Prairie snowpacks. Unpublished 
Ph.D. Thesis, Univ. of Sask., Saskatoon, 1972, 197 pp. 

O'Neill, A.D.J. and D.M. Gray. Spatial and temporal variation of the 
albedo of a Prairie snowpack. Proc. UNESCO-WMO-IHD Symposia on the 
Role of Snow and Ice in Hydrology. WMO, Geneva, 1973, pp. 176-87. 

Smithsonian Meteorological Tables. 6th Edition. Smithsonian Institute, 
Washington, D.C., 1951. 

Steppuhn, H. Areal water equivalent for Prairie snowcovers by centralized 
sampling. Proc. Western Snow Conf. No. 44, 1976, pp. 63-68. 

Steppuhn, H.W. and G.E. Dyck. Estimating true basin snowcover. Advanced 
Concepts and Techniques in the Study of Snow and Ice Resources, U.S. 
Natl. Acad. of Sciences, Washington, D.C., 1974, pp. 304-13. 

U.S. Army Corps of Engineers. Snow Hydrology. Summary report of the 
Snow Investigations. North Pacific Div. Corps Engineers, Portland, 
Ore. 1956, 437 pp. 

THE HYDROLOGY OF PERMAFROST REGIONS 
L'HYDROLOGIE DES REGIONS DE PERGELISOL  

Ambler, D.C. Runoff simulation, Falls River Watershed near d'Iberville 
Fiord, Ellesmere Island, N.W.T. Proceedings, Canadian Hydrology 
Symposium on Cold Climate Hydrology, Vancouver, B.C., 1979. 

Anderson, J.C. Hydrologic studies in the Mackenzie Delta region, N.W.T., 
1978. Report for the Northern Roads Environmental Working Group, 
Dept. of Indian Affairs and Northern Development, Ottawa, 48 pp. + 
appendices. 

Annan, A.P. and J.L. Davis. High frequency electrical methods for the 
detection of freeze-thaw interfaces. Proceedings, Third 
International Conference on Permafrost, Vol. I, Edmonton, Alberta, 
1978, pp. 495-500. 

Ballantyne, C.K. The hydrologic significance of nivation features in 
permafrost areas. Geografiska Annaler, 60A, 1-2, pp. 51-54, 1978. 



Banner, J.A. and R.O. van Everdingen. Frost gauges and Freezing gauges. 
Tech. Bull. No. 110, Inland Waters Directorate, Environment Canada ,  
Ottawa, Ontario, 1979, 18 pp. 

Banner, O.A. and R.O. van Everdingen. Automatic time-lapse camera 
systems. Tech. Bull. No. 112, Inland Waters Directorate, 
Environment Canada, Ottawa, Ontario, 1979. 

Chyurlia, J.P. Snowmelt runoff - Airplane Lake Basin - June 1976. ESCOM 
Report No. AI-03, D.I.A.N.D., Ottawa, Ontario, 11 pp. 

Clague, J.J. An assessment of  se possible flood hazards in Shakwak 
Valley, Yukon Territory. Current Research, Part B, Paper 79-1B, 
Geol. Surv. Can.,  .Ottawa, Ontario, 1979, pp. 63-70. 

de March, L., B. de March and W. Eddy. Limnological, fisheries and stream 
zoobenthic studies at Stanwell-Fletcher Lake, a large high arctic 
lake. ESCOM Rep. No. AI-04, D.I.A.N.D., Ottawa, Ontario, 1978, 84 p. 

Dyke, L. Bedrock heave in the central Canadian Arctic. Current Research, 
Part A, Paper 79-1A, Geol. Surv. Can., Ottawa, Ontario, 1979, 
pp. 241-46. 

Egginton, P.A. Mudboil activity, central District of Keewatin. Current 
Research, Part B,  Paper 79-1B, Geol. Surv. Can., Ottawa, Ontario, 
1979, pp. 349-56. 

Ge11, A.W. Thermal contraction cracks in massive segregated ice, 
Tuktoyaktuk Peninsula, N.W.T., Canada. Proceedings, Third 
International Conference on Permafrost, Vol. I, Edmonton, Alberta, 
1978, pp. 277-81. 

Gill, D. and G.P. Kershaw. Ecological role of river icings in the 
Tsichu River Valley, Northwest Territories, Canada. Proceedings, 
Snow and Ice Symposia, I.U.G.G., Canberra, Australia, 1979. 

Granberg, H.B. Snow accumulation and roughness changes through winter at 
a forest-tundra site near Shefferville, Quebec. Proceedings, 
Modelling of Snow Cover Runoff, 1978, Hanover, N.H., pp. 83-92. 

Grey, B.J. Hydrologic studies along the Liard Highway spring and summer, 
1978. Report for the Northern Roads Environmental Working Group, 
D.I.A.N.D., Ottawa, Ontario. 35 pp. + figures. 

Heginbottom, J.A., P.J. Kurfurst and J.S.O. Lau. Regional occurrence of 
permafrost, Mackenzie Valley, Canada. Proceedings, Third 
International Conference on Permafrost, Vol. I, Edmonton, Alberta, 
1978, pp. 399-405. 

Inland Waters Directorate. Design flows for the Shakwak Highway project. 
Final Report. Dept. of Fisheries and Environment, Ottawa, Ontario, 
67 pp. + app., 1978. 

Kershaw, G.P. and D. Gill. Growth and decay of palsas and peat plateaus 
in the Macmillan Pass-Tsichu River area, Northwest Territories 
Canada. Can. J. Earth Sci., Vol. 16, No. 7, 1979, pp. 1364-74. 

Klassen, R.W. Thermokarst terrain near Whitehorse, Yukon Territory. 
Current Research, Part A, Paper 79-1A, Geol. Surv. Can., 1979, 
pp. 385-88, Ottawa, Ontario. 



Lewkowicz, A.G., T.J. Day and H.M. French. Observations on slopewash 
processes in an arctic tundra environment Banks Island, District of 
Franklin. Current Research, Part A, Paper 78-1A, Geol. Surv. Can., 
Ottawa, Ontario, 1978, pp. 516-20. 
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LES PLANTES AQUATIQUES - UN GRAVE PROBLEME ECONOMIQUE  

A) Mechanical Control Technology  

a) Harvesters 

Mr. Jennens, 1979 McDougal St., Kelowna, B.C. This research has been 
working towards the development of a multipurpose submersible 
designed to perform sixteen operations such as pipe welding, 
herbicide application and milfoil uprooting. 

Canada-British Corporation Ltd., Halifax, Nova Scotia. This research 
has been developing multiple component harvesting equipment to 
offer a complete plackage of lake management equipment. 
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Limnos Ltd., 22 Roe Ave., Toronto, Ontario, M5M 2H7. This company 
has completed research on a harvester design which was tested in 
the Florida Hydrilla harvesting program. 

B.C. Ministry of Environnent, P. Neuroth, Water Investigations Branch, 
1106 Cook St., Victoria, B.C., V8V 1X4. The B.C. Ministry has 
been evaluating harvesting equipment available in Canada. 

h) Harvesting Impact 

Environment Canada, S. Painter, Canada Centre for Inland Waters, 
Burlington, P.O. Box 5050, Ontario, L7R 4A6. Twenty different 
harvesting strategies are being evaluated on their effectiveness 
in creating open water during the tourist season and also their 
impact on next year's growth. 

Ontario Ministry of Environment, I. Wile, P.O. Box 213, Rexdale, 
Ontario, M9W 5L1. The environnental impact of harvesting on the 
lake biota and water chemistry was studied. 

c) Utilization of Harvested plants. 

Limnos Ltd. and J. Burton, Dept. of Animal Science, University of 
Guelph, Guelph, Ontario. Harvested milfoil has been used for 
compost, and cattle and geese feed with favourable results. 

d) Artifical Substrate Material 

Ecocern, 4 Nursewood Rd., Toronto, Ontario, M4E 3R8. 
Environment Canada, S. Painter, CCIW, Burlington. 
Ontario Ministry of Environment, i. Wile, Toronto. A material called 

Terratrack was being evaluated. 

e) Aquatic Weed Control as a Lake Restoration Technique 

P. Meunier, Gouvernement du Quebec, Ministere des Richesses 
naturelles, Service de la qualite des eaux, 2700 rue Einstein, 
Ste-Foy, P.Q., GIP 3W8. The province of Quebec has been 
evaluating whether or not aquatic weed control can be considered 
as a lake restoration technique. 

B) Chemical Control  

Canada-British Corporation Ltd., Nova Scotia. 
Dearborn Environmental Consulting Services, Igor Marvan, 3451 - 

Erindale Station, Rd., Mississauga, Ontario, L5C 2S9. 
Bioenvironmental Services, 247 Armstrong Ave., Unit 10, Georgetown, 

Ontario. These companies has been investigation the possibility 
and effectiveness of injecting 2,4-D into the sediment for 
nilfoil control. 

Ontario Ministry of Environnent, D. MacKenzie, Pesticides Control 
Section, 135 St. Clair Ave. West, Suite 100, Toronto, Ontario, 
M4V 1P5. This study has been comparing BEE and DMA formulations 
of 2,4-D for their effectiveness and environmental impact. 
Simazine, Terbutnyn, Glyphosate, Tebuthuiron diquat and 
fluridone have also been investigated. 

Parks Canada Ontario Region, P.O. Box 1359, Cornwall, Ontario, 
K6H 5V4. Diquat is used for aquatic weed control in the 
Trent-Rideau canal. 
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Saskatchewan Environnent, D.T. Waite, 5th Floor, 1855 Victoria Ave. 
Regina, Saskatchewan, S4P 3V5. Saskatchewan Environment has 
been testing the effectiveness of glyphosate in controlling 
emergent vegetation in irrigation canals. This project is in 
cooperation with Agriculture Canada and Saskatchewan agriculture. 

Elanco, E. Smith, 107-2220 Halifax Dr., Ottawa, Ontario, K1G 2W7. 
This company has been testing fluordione for use in Canada. 

Environment Canada, M. Bothwell, Pacific Environment Institute, 
4160 Marine Dr., West Vancouver, B.C., V7V 1N6. The persistence 
and degradation rates as well as analytical problems are being 
studied by the Pacific and Yukon detachment of Inland Waters 
Directorate. 

Environment Canada, B. Scott and Scott Painter, CCIW, Burlington, 
Ontario, L7R 4A6 are conducting environmental impact assessments 
of various formulations and application techniques for 2,4-D in 
artificial pond ecosystems. 

C) Ecological and Physiological Research  

Environment Canada, S. Painter, CCIW, Burlington and Richard Carignan, 
visting scientist, were studying the nutritional requirements of 
milfoil and the impact of those requirements on interstitial 
chemistry and evaluating sediment chemistny as a possible 
distribution factor. Nitrogen and phosphorus limitations were 
observed. 

B.C. Ministry of Environment, B. Kangesnemi, Water Investigations 
Branch, Victoria, B.C. Nutritional studies of milfoil in the 
Okanagan Valley have observed carbon, phosphorus and nitrogen 
limitations. Sediment chemistry was evaluated as a possible 
distribution and growth factor. 

Environment Canada, D. Shindler, CCIW, Burlington, Ontario. The 
importance of nitrogen fixation by epiphytes and rhizosphere 
microbes was evaluated as it relates to the nitrogen status of 
nitrogen-limited milfoil. 

Environment Canada - Universitie du Quebec, Case postale 8888, 
Succursale A, Montreal, PQ, H3C 3P8. A contract with the 
University was Investigating the significance of phenolic 
extracellular secretions by milfoil. F. Sarhan in the Dept. des 
Sc. Biol. has measured phenolic content as high as 30%. 

Environnent Canada - University of Guelph. H. Dale, Botany Dept., 
Guelph, Ontario. The influence of pressure as a depth 
determining factor for milfoll was studied and pressure was 
observed not to limit growth. 

Environment Canada - University of Guelph, H. Dale, Botany Dept., 
Guelph, Ontario. The survival in Canada of exotic aquatic 
plants such as Hydrilla and exotic milfoil sp. was investigated. 

University of British Columbia, P. Harrison, Institute of Oceanography 
2075 Wesbrook Place, Vancouver, B.C., V6T 1115. The comparative 
physiology of different species of macrophytes was under study. 

D) Cladophora  

Ontario Ministry of Environnent, 135 St. Clair Ave. W., Toronto, 
Ontario. 
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i) B. Walker, River System Unit. A biological model of Cladophora 
growth and its impact on oxygen cycles in the Grand River and 
water chemistry was being developed as a management tool for 
predicting allowable sewage loading from municipalities. 

ii) K. Nicholls Limnology and Toxicity Unit. A study of Georgian 
Bay is monitoring Cladophora response to sewage loading. 

Queen's University, A. Rosemarin, Biology Dept., Kingston, Ontario. 
The uptake kinetics for nitrate, phosphate and vitamins as well 
as the importance of temperature to the growth of Cladophora  was 
studied. 

Alberta Ministny of Environment, Water Quality Control Branch, 
Oxbridge Place, 9820-106 St., Edmonton, Alberta, T5K 2J6, has 
been studying the improvement of sewage treatment to control 
Cladophora. 

E) Wetlands  

University of British Columbia, R. Kistritz, Westwater Res. Centre, 
2075 Wesbrook Mall, Vancouver, B.C., V6T 1115. Studies include 
the importance of wetlands to coastal management and the impact 
of the detrital food chain on elemental cycling. 

University of Guelph, P. Keddy, Botany Dept., Guelph, Ontario. 
Dr. Keddy has been attempting to determine those environmental 
conditions associated with the greatest species richness of 
shoreline plants so that the impact of water level fluctuations 
can be evaluated. 

University of Western Ontario, D. Fahselt, Plant Sciences, London, 
Ontario, N6A 5B7. This study has been evaluating the impact of 
the Bruce Nuclear Plant on the marsh vegetation of Lake Huron. 

Environment Canada, W. Glooschenko, CCIW, Burlington, L7R 4A6, has 
been studying the Hudson Bay Lowlands and the Long Point Marsh 
of Lake Erie. 

F) Other Macrophyte Studies  

Macrophyte inventories are a routine parameter in lake studies in 
B.C., Ontario, Quebec and Alberta: Resource Analysis Branch, 
B.C. Ministry of Environment, 1873 Spall Rd., Kelowna, B.C., 
VlY 4R2; Ontario Ministry of Natural Resources, P.O. Box 50, 
Maple, Ontario, LOJ 1E0; Service de la quality des eaux, 
Gouvernement du Quebec, Ministere des Richesses naturelles, 
2700 rue Einstein, Ste-Foy, P.Q., GIP 3W8. Water Quality 
Control Branch, Oxbridge Place, 9820-106 St., Edmonton, Alberta, 
T5K 2J6. 

The impact of acid rain on macrophyte species composition is under 
study by I. Wile of the Ontario Ministry of Environment, 
P.O. Box 213, Rexdale, Ontario. I. Wile is also studying the 
effectiveness of marshes for sewage treatment. The University 
of Toronto Botany Dept. is studying the revegetation of metal 
contaminated land. Metal tolerant plants such as Typha 
latifolia are being examined for their copper and nickel 
tolerance. 
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I. Bayly, Department of Biology, Carleton University, Ottawa, 
K2S 5B6, has been studing: seasonal growth and ion accumulation 
in Typha;  seasonal growth and ion accumulation behaviour in 
Hydrocharis morsus ramae  on the Rideau River; the ecological, 
morphological and physiological differences between two forms of 
Nymphaea Auberosa; allelopathy in Typha; and amino acid 
metabolisn of Lenna. 
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Environment Canada, Ottawa, 1979. 

1. REMOVAL OF CONVENTIONAL CONTAMINANTS FROM MUNICIPAL WASTEWATERS 
ELIMINATION DES POLLUANTS ORDINAIRES DANS LES EAUX USEES MUNICIPALES  

a) Control of Plant Operation by Instrumentation  

Environment Canada. Wastewater Technology Centre 1978 Annual Report. 
Water Pollution Control Directorate, Canada Centre for Inland Waters, 
Burlington, Ontario, 1979. 
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University of Toronto. Dissolved air flotation in primary and secondary 
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Ontario. Lecture and notes hy B.E. Jank. 
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alumina, Volume II by Pollutech Pollution Advisory Services Ltd., 
Canada-Ontario Agreement Research Report No. 40, Ottawa, 1976. 
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