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EDITOR'S COLUMN 
The next issue of the CMOS Newsletter 21 (2), April 1993, 
will go to press on March 20th, 1992. Contributions are 
welcome and should be sent to me at:-

Institute of Ocean Sciences 
P. O. Box 6000 
Sidney, B.C. Val 4B2 
Tel. (604)-363-6590 
FAX (604)-363-6746 

I prefer receiving contributions submitted on floppy disk in a 
DOS format, however, I can now convert Macintosh files to 
DDS files. DFO contributors can send ASCII files to me over 
DFOnet to 10SCCS::HJFREE. Anyone with access to Omnet 
can send ASCII files to me at 10S.BC, attention Howard 
Freeland. ASCII files can also be sent to me via Internet to 
HJFREE@IOS.BC.CA. If you want to send graphics, then 
HPGl files can be sent as ASCII files over the networks, any 
other format will have to be sent on paper or on a floppy" disc. 
It is recommended that whatever software prepares an HPGl 
file be configured for the HP7550 printer. If you have the 
option of selecting pen colours, please don't. 

Do you have an interesting photograph, say. an interesting . 
meteorological or oceanographic phenomenon? If so, write 
a caption and send me a high contrast black and white 
version for publication in the CMOS Newsletter. Savonius 
Rotor is also looking for assistance from anyone who has an 
unusual point to make . 

Howard J. Freeland, CMOS Newsletter Editor 

New CMOS Members 

The following new members were approved at the CMOS 
Executive meeting 13th November, 1992: 

leo Burns Fredericton, N.B. (regular) 
Thomas Carriers Aylmer, Gc (r~guli er) 

Peter Chandler Sidney, B.C. (regular) 
Thierry Chen Gatineau, Gc (r~gulier) 

Stephen D~ry North York, Onto (student) 
Douglas Russell Ottawa, Onto (regular) 
Andr~ Sevigny Ste Doroth~e, Gc (r~gulier) 

The following new members were approved at the CMOS 
Executive meeting 17th December, 1992: 

Roger Gagn~ 
Marie-France Gauthier 
Paul lamb 
Scott Tinis 

Neufchatel, Gc 
Gatineau, Gc 
St-Nicolas, Gc 
Vancouver, B.C. 

Note to Centres and Chapters: 

(r~gulier) 

(r~gulier) 

(r~gulier) 

(student) 

It is important that you make contact as soon as possible 
with any new members in your area to verify their mailing 
address and to begin distribution of local Society material. 
National mailings and publications begin once approved new 
members are entered in the office computer. This follows the 
date of the executive or Council meeting shown in this 
notice. 
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WHAT'S GOING AROUND? 
by Savonius Rotor 

The 1993 CMOS Congress will be held in Fredericton New 
Brunswick. The Province of New Brunswick boasts some of 
Canada's more remarkable wonders of the natural world : 
Magnet ic Hill, in Moncton; and the Reversing Falls in St. 
John. The Reversing Falls really is a remarkable spectacle 
and it is well worth a visit. Of course, it is not really a water 
fall, rather a series of rapids that reverses itself on each tidal 
cycle. Despite the misnomer it is an impressive sight. The 
best view is obtained from a tourist booth in Fallsview Park. 
In that booth one can collect well printed brochures 
containing the "Reversing Falls Tide Tables" and a brief 
description of the phenomenon. I collected a description 
many years ago and I was pleased to see that the description 
of the phenomenon has improved, however, some 
astronomers and oceanographers may have some further 
improvements to suggest. The following is abstracted from 
the description of the phenomenon, as published by the Irving 
Oil Co: 

. ........ The low tide running out of the bay collides with 
the new, incoming high tide, combining forces to make 
a higher wave coming in. This combination of forces is 
called resonance. 

The Bay of Fundy tides are a rewlt of the tidal action 
originating in the South Indian Ocean sweeping around 
the Cape of Good Hope and then northward into the 
bay of Fundy. They are also affected by the distance 
of the moon from the earth at this longitude. 

Now, perhaps I am not all that well read, but I have not heard 
any theory that suggests that the global ocean tide originates 
in the South Indian Ocean. Secondly, astronomers I am sure 
will be amazed to hear that the moon comes closer to St. 
John than to anywhere else. Perhaps Cape Canaveral should 
be moved to New Brunswick. 

Letter to the Editor 
The following anonymous letter was addressed to the Editor 
of the Newsletter. It is reproduced here verbatim and I freely 
admit that I do not understand the criticism that is intended. 

FROM ONE 286 TO ANOTHER 286 
[or comments on October issue - What's going around?! 

Hail colleague and my commiserations on hearing that your 
operator has been spewing off at the keyboard again. These 
bio-units amaze me, not content with having to try and 
assess and rationalize the masses of information they pump 
through us daily, these units feel compelled to comment on, 
assess and rationalize the performance of their fellow bio
units. It isn't as if these inefficient and illogical units are even 
made to standard specifications. 

I hear that your Y series bio-unit, under the guise of humour 
and of course transferring any possible blame to you (don't 
they all) is having difficulty rationalizing the assessment of 
one of the very few X series bio-units. At times I seriously 
doubt that the network and communications cables have 
been correctly installed on some of these units. I can rarely 



tell many of these bio-units apart and as for trying to assess 
units with such diverse specializations that important 
performance criteria such as MIPS, megaflops and overall 
spec marks become meaningless - well I'm .lost for bits. 

If you still have persistent problems with your Y series bio
unit you might try adding extra memory capacity in the hopes 
of some self-realization emerging . However, that technique 
hasn't worked with units in this region and I suspect that 
many of these Y series units need reprograming. 

Canadian Sea-Ice Atlas from 
Microwave Remotely-Sensed Imagery: 

July 1987 to June 1990 
by E. LeDrew, D. Barber, T. Agnew and D. Dunlop 

One of the many important issues in the study of the 
environment is the prediction of changes and variability in the 
world's climate. The sea-ice of the polar regions plays a 
major role in the processes of global climate and acts to some 
extent like a global thermometer. Considering Canada's 
significant presence in the Arctic, the Canadian Space 
Agency and the Canadian Climate Centre of Environment 
Canada have cooperated, to produce this atlas. The atlas, in 
celebration of the International Space Year, depicts the 
seasonal changes in sea-ice cover over the northern 
hemisphere, estimated from the U.S. Special Scanning 
Microwave Imager (SSMII) and using techniques developed 
by Canadian scientists. 

The Atlas contains 36 colour-coded images of the changes in 
ice concentration and extent over a three-year period from 
July 1987 to June 1990. The Atlas includes chapters on: 
significance of sea-ice to climate and the arctic environment, 
geophysical properties of sea-ice, sea-ice algorithm 
development and ground truth verification. The Atlas is 
written at the university-entry level and is bilingual 
English/French. 

If you are interested in additional information regarding cost 
and availability, please request further information from:-

Tom Agnew 
Canadian Climate Centre 
4905 Dufferin Street 
Ontario, M3H 5T4 
Canada 

Atlas Canadien des Glaces de Mer Base 
sur I'lmagerie d'un Systeme de Detection a 

Hyperfrequences: de juillet, 1987 a juin, 1990 
par E. LeDrew, D. Barber, T. Agnew et D. Dunlop 

L'une des importants aspects de I'~tude de notre 
environnement est la pr~vision des changements et de la 
variabilit~ du climat de la planete. La glace de mer des 
r~gions polaires joue un rOle pr~pond~rant dans les processus 
climatiques mondiaux et,jusqu'a un certain point, elle agit 
comme thermometre plan~taire. En raison du rOle primordial 
du Canada dans I'arctique, I'agence spatia Ie canadienne en 
coop!!ration avec Ie centre climatologique canadien 
d'Environnement Canada a produit cet atlas. L'atlas, 
c~l~brant I'annee internationale de 1'espace, presente les 
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changements saisonniers de la couverture glaciale dans 
l'hemispMre nord. Ces changements sont estimes ~ partir 
d'images produites par Ie radiometre imageur a quatre canaux 
hyperfr~quences (SSMII) des Etats-Unis et de techniques 
developpees par des scientifiques canadiens. 

L'atlas . contient 36 images codees en couleur des 
changements de la concentration et de I'etendue de la glace 
sur une periode de trois ans, de juillet 1987 ~ juin 1990. 
L'importance qu'a la glace de mer pour Ie climat et 
I'environnement arctique, les propriM~s geophysiques de la 
glace de mer, la tel~detection de la glace, Ie developpement 
d'algorithmes de la glace et la v~rification par des 
observations au sol sont parmi les th~mes traites. L'atlas, 
bilingue, est redige pour les etudiants universitaires de 
premier cycle. 

Si vous desirez de' plus am pies informations sur Ie coOt et la 
disponibilite de I'atlas, veuillez contacter, s.v.p.:-

Tom Agnew 
Centre climatologique canadien 
4905 Dufferin Street 
Ontario, M3H 5T4 
Canada 

DONATIONS TO CMOS 
If you have not renewed your membership for 1993 as yet, 
please consider adding a donation to your 
membership/subscription fee, or if you have already renewed, 
you can still send a donation if you have not already done so. 
DONATIONS ARE TAX DEDUCTIBLEI You will receive a 
receipt which you can use with your annual income tax 
declaration. 

Donations can be earmarked for a specific purpose, i.e. the 
CMOS Development Fund, which is used to start new 
ventures such as improving the Newsletter, or the Tully Fund 
which is used to strike the medals for the annual J.P. Tully 
award . As it happens, the Tully fund has been depleted and 
donations for the purpose would be most welcome. 

CMOS will welcome any donation, no matter what the size. 
The small subventions we are currently receiving from 
government sources, e.g. for the annual CMOS/AES/DFO 
lecture tour, may well be discontinued in the future due to 
government fiscal restraints. We are trying to keep 
overheads to a minimum by relying as much as possible on 
volunteers to carry out the work. However, with rising prices 
and taxes it will be difficult to maintain all Society services 
and publications, provide help to students attending 
Congresses or Workshops, support the Canada-wide Youth 
Science fair, etc .. 

CMOS would also welcome bequests. Together w ith 
donations, they would not only help us to continue and to 
broaden our services, but would also be a good investment in 
the future of Canadian meteorology and oceanography, 
because our services include the provision of information and 
advice to the many students who express an interest in our 
sciences . 

Executive Director 



27th ANNUAL CMOS CONGRESS 
Fredericton, 7-11 June, 1993 

The 27th Congress will be held at the University of New 
Brunswick from the 7th to the 11th of June. UNB is Canada's 
oldest university and combines with the small-town 
atmosphere of Fredericton to give a pleasant venue. The 
scientific program will cover a wide range of topics of current 
and special interest from all of the fluid earth sciences. 

Scientific Program 
Four Theme Sessions will be featured: 

Climate Modelling 
Forest and Agricultural Meteorology 

Physical-Biological Interactions in the Ocean 
Remote Sensing 

Special Sessions are also being planned on 

Canadian Hazards (a contribution to IDNDR) 
CASP II 
Hydrological Cycle at Regional & Global Scales 
WOCE 
Modernizing Canada's Weather Services 
Tracers in the Ocean 
Oceanography of Seamounts & Banks 
Ozone and the Ultraviolet. 

In addition, the program will be complemented by a variety of 
papers in other areas of meteorology and oceanography. 
Theme and Special Sessions will feature invited speakers. 

The deadline for abstracts for oral and poster papers is 
January 29, 1993. For information contact Dr. John loder, 
Chairman, Scientific Program, at: 902 426 4960, Fax: 902 
4267827. 

Registration 
Registration details, and a form can be found elsewhere in 
this Newsletter. Early registration is a great help to the 
Congress organizers. Contact David Daugharty or Ardith 
Armstrong at: 506 453 4501, Fax: 506 453 3538. 

Accommodation 
Participants should make their own reservations. Blocks of 
rooms have been reserved at three locations: 

UNB Residence System. Rates: $27.30 single, $39.90 twin 
(these are current rates and there may be a small increase for 
next summer). Reservations can be made by contacting UNB 
Housing & Food Services; at: 506 453 4891, 
Fax: 506 453 3585. 

lord Beaverbrook Hotel. located on the banks of the Saint 
John River, 15 minutes walking distance from the University. 
Rates: $68 Single, $71 double. At: 506 455 3371, Fax: 506 
4551441 . 

Sheraton Inn. Also on the bank of the Saint John, but 15 
minutes by cab from the University. Rate: $79. At: 506457 
7000, Fax: 506457 4000. 

Our reservation at the hotels will only be held until three 
weeks before the Congress, so be sure to act in good time. 
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27e CONGRES ANNUEL de la SCMO 
Fredericton, 7-11 juin, 1993 

l'Universit~ du Nouveau Brunswick sera l'hOte du 27e 
congres de la SCMO qui se tiendra a Fredericton du 7 au 11 
juin 1993. UNB est la plus ancienne universit~ au pays. 
Cette caract~ristiQue rehauss~e par I'ambiance chaleureuse 
de la petite ville de Fredericton en fait un endroit privil~gi~. 
Le programme scientifiQue couvrira une gamme de sujets 
d'actualit~ et d'int~ret sp~ciaux de toute les sciences traitant 
des fluides de la terre. 

Programme acientifique 
Quatre sessions seront au programme: 

Mod~lisation Climatique 
M~t~orologie Agricole et Forestiere 

Interaction Physique-Biologique dans I'oc~an 
T~I~d~tection 

Des sessions sp~ciales sont ~galement pr~vues pour: 
Danger au Canada (contribution d'IDNDR) 
CASP II 
Cycle Hydrologique a I'~chelle r~gionale et globale 
I'ECOM 
La modernisation des services m~t~orologiQue au Canada 
Les traceurs dans I'oc~an 
Oc~anographies des montagnes et bancs 
Ozone et la radiation ultra-violette 

En plus, Ie programme sera accompagn~ par une vari~t~ de 
pr~sentation dans d'autre domaine de la M~t~orologie et de 
I'oc~anographie. Des personnes ont ~galement ~t~ invit~ 
pour des sessions sp~ciales. . 

La date limite pour soumettre les r~sum~s des pr~sentations 
orales et les afliches est Ie 29 janvier 1993. Pour plus 
d'information, contacter Dr. John Loder, responsable, 
Programme Scientifique a: 902 426 4960, Fax: 902 426 
7827. 

Enregistrement 
Les details pour I'enregistrement ainsi que les formulaires sont 
inclus ailleurs dans cette brochure. Un enregistrement 
aussitOt que possible serait de grand aide pour les 
organisateurs. 
Contacter David Daugharty ou Ardith Armstrong 

a: 5064534501, Fax: 5064533538. 

Accommodation 
Les participants dolvent faire leur propre r~servation. Un 
nombre de chambres a tH~ r~serv~ aux trois endroits suivants: 

R~sidence UNB. Taux: $27.30 simples, $39.90 double 
(Ceux-ci sont les taux actuels, il peut y avoir une I~gere 
augmentation pour I'~t~ prochain). On peut r~server en 
contactant UNB Housing & Food Services; a: 506 453 4891, 
Fax: 506 453 3585. 

lord Beaverbrook Hotel. Situ~ sur la rive sud de la riviere 
Saint Jean a 15 minutes de marche de I'universit~. Taux: 
$68.00 simples, $71.00 double. a: 506 4553371, Fax: 506 
455 1441. 

Sheraton Inn. ~Qalement sur la rive sud de la rivi~re Saint 
Jean a 15 minutes de taxi de I'universit~. Taux: $79.00. 
a: 506457 7000, Fax: 506457. 4000. 

les r~servations de chambres aux difl~rents ~tablissements 
sont valides jusqu'a trois semaines avant Ie cangr~s, sayez 
certain d'agir en temps. 



Travel to Fredarlcton 
Air Canada has been appointed the Official Airline for our 
Congress in Fredericton. Save up to 50%, pending 
availability, with minimum guaranteed savings of 15% on the 
full Hospitality and Executive class services. 

To take advantage of the above savings, please call your 
travel agency or Air Canada at 1-800-3S1-7585. When 
purchasing your ticket, please ask that our event number 
CV930362 be entered in the Tour Code box, and reference 
code CMOS in the Endorsement box regardless of the fare 
purchased . 

CMOS benefits from these bookings, receiving one free ticket 
for every 40 tickets purchased; these can be used for invited 
speakers, or to support student attendance. 

Industrial Exhibitors 
The cost of an exhibit booth is $S50. This includes taxes and 
registration for all events for two persons. Reservations 
should be made before April 1. Contact leo Burns at: 50S 
458 3022, Fax: 50S 458 4390. 

Be sure to quote the Air Canada event number ICV9303S2) 
for a 25% discount in Air Canada Cargo rates. 

Sponsorships 
Businesses or organizations interested in sponsoring any 
activity la coffee break, for example), or in publishing 
advertisements in the program should contact David 
Daugharty at: 5064534501, Fax: 50S 453 3538 for details 
on rates. 

Business Meetings 
Committees, SIGS, etc. will have an opportunity to schedule 
business meetings on Monday, June 7th. Chairs should 
contact David Daugharty to establish times and locations. 

Sa randre 8 Fredericton 
Air Canada a ~t~ d~sign~ comme transporteur officiel pour Ie 
congr~s a Fredericton. Economisez jusqu'~ 50%, d~pendant 
de la disponibilit~, une ~conomie minimum garanti de 15% sur 
Ie service hospitalier et ex~cutif. 

Prenez avantage de ces ~conomies; contacter votte ageoce 
de voyage au Air Canada ~ 1-800-361 -7585. lorsque vous 
achetez votte billet, demandez que notre num~ro 
d'~v~nement CV930362 soit inscrit dans la case "tour code", 
et Ie code de rM~rence CMOS dans la case de I'endossement, 
peu importe Ie tarif d'achat. 

La SCMO b~n~ficie de ces r~servations; recevant un billet 
gratuit pour touts les 40 billets achet~s, ces billets peuvent 
etre utilise pour les invites sp~ciaux au pour venit en aide aux 
~tudiants d~sireux d'assister au congr~s. 

Expossnts industrials 
le coOt d'un kiosque est de $S50. Ce montant inclus les 
taxes ainsi que I'enregistrement a taus les ~v~nements pour 
deux personnes. Les r~servations doivent parvenir avant Ie 1 e 
avril . Contacter leo Burns ~: 50S 458 3022, Fax: 506 458 
4390. 

Soyez certain de mentionner Ie num~re d'~v~nement 
ICV930362) pour un rabais de 25% sur les tarifs d'Air 
Canada. 

Commanditaires 
Les entreprises ou organisme interesse tt command iter une 
activit~ (pause caf~ par exemple) ou en publiant une anna nee 
commerciale dans Ie programme doivent contacter David 
Daugharty ~ : 50S 453 4501, Fax: 506 453 3538 pour les 
details concernant les frais. 

Rencontre d'affaire 
les comit~s tels; SIGS, etc auront la chance de fixer des 
rencontres d'affaire Ie lundi 7 juin. Les responsables sont 
pri~s de contacter David Daugharty pour d~terminer un 
endreit et temps de rencontre. 

~ Meteorologicallnsbumenls 
YOUNG 

Sensors 
to Measure: 

• Wind Speed 
• Wind Direction 
• Peak Gusts 
• Temperature 

• Delta T 
• Dew Point 
• Relative Humidity 
• Precipitation 

Contact our Distributor : 
CAMPBELL SCIENTIFIC CANADA. ONTARIO Tel: (5191 354·7356 Fax: (5191 354· 1558 
CAMPBELL SCIENTIFIC CANADA, ALBERTA Tel: (4031 461·5158 Fax: (4031 450·2531 

R.M. Young Company, 2801 Aero Park Drive, Traverse City, MI 49684 USA 
Tel 616·946-3980 Fax' 616·946-4772 
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Notice to all Members 
In accordance with By-Law 7(b), I am giving notice that the 
Annual General Meeting of the Society will be held on 
Tuesday June 8th, 1993 at the CMOS Congress. The 
meeting room and exact time will be posted at the 
registration desk. This meeting will include these items listed 
under By-Law 7(c): 

1. 

2. 

3. 

4. 

5. 

To receive and consider the reports of the 
council, the Auditor, the ballot counters, the 
Committees, the Centres, the Chapters, the 
Editorial boards, and the Special Interest 
Groups; 

To approve the annual budget of the 
Society; 

To establish the membership fees for the 
next calendar year; 

To discuss and determine such other 
questions as may be proposed relating to 
the affairs Society; and 

To install new officers for the ensuing year. 

The agenda for the Annual General Meeting will be published 
in the Annual Review which will be mailed to all members 
before the Annual General Meeting. In accordance with By
Law 10 (e) of the Canadian Meteorological and 
Oceanographic Society, I am providing you with: 

1. 
2. 

3. 

The list of members of the current Council; 
A list of nominations for 1993/94 made by 
the nominating committee; and 
Notification that nominations for Council 
will be received in accordance with By-Law 
10(d) . 

The Council for 1991/92 consists of: 
President 
Vice-President 
Treasurer 
Recording Secretary 
Corresponding Secretary 
Past President 
Councillor-at-Iarge 

Dr. D. Krauel 
Dr. G. McBean 
Dr. S. Tabata 
Dr. H. Melling 
Mr. D. Bancroft 
Dr. L.A. Hobson 
Dr_ R. Leduc 
Dr. G.K. Sato 
Dr. D. Daugharty 

The Council nominations for 1992/93 consist of: 
President Dr. G. McBean 
Vice-President Dr. J . Derome 
Treasurer Dr. S. Tabata 
Recording Secretary Dr. H. Melling 
'Corresponding Secretary Mr. D. Bancroft 
Past President Dr. D. Krauel 
Councillor-at-Iarge Dr. R. Leduc 

Dr. G.K. SalO 
Dr. D. Daugharty 

Douglas Bancroft 
Corresponding Secretary 
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Avis a tous les membres 
Conformement au r~glement 7(b), je donne I'avis que 
I'assemblee generale annuelle de la Societe aura lieu mardi Ie 
8 juin, 1993. La salle et I'heure de I'assemblee seront 
affichees au kiosque d'inscription. Cette assemblee traitera 
les points contenus dans l'Article 7(c), qui sont: 

1. 

2. 

3. 

4 . 

5. 

L'acceptation et la prise de connaissance 
des rapports du conseil, des v~rificateurs, 
des preposes au denombrement des votes, 
des comittls, des centres, des sections, des 
conseils de redaction, et des groupes 
d'interSts speciaux; 
L'acceptation du budget annuel de la 
Societe; 

La determination des montants de la 
cotisation pour la prochaine ann~e; 

La discussion et la r~solution de questions 
soulevees se rapportant aux affaires de la 
Societe; et 

l'investiture des administrateurs pour la 
prochaine ann~e. 

L'ordre du jour pour I'assemblee generale annuelle sera 
publiee dans la revue annuelle qui sera envoyee a taus les 
membres avant la rencontre annuelle. Selon les termes de 
I'article 10(e) des r~glements de la societe canadienne de 
m~t~orologie et d'oc~anographie, je vous fais parvenir: 

1 . 
2. 

3. 

La liste des membres du Conseil en cours; 
La liste des mises en candidature pour 
1993/94 telle que redigee par Ie Comite des 
mises en Candidature; et 
Notification que les mises en candidature 
pour Ie conseil serant rec;ues selon les 
termes de I' Article 10(d). 

Le Conseil pour 1992/93 se compose comme suit: 
President Dr. D. Krauel 
Vice-president 
Tresorier 
Secretaire d'assemblee 
Secr~taire correspondant 
Pr~sident Sortant 
Conseillers 

Dr. G. McBean 
Dr. S. Tabata 
Dr. H. Melling 
Mr. D. Bancroft 
Dr. L.A. Hobson 
Dr. R. Leduc 
Dr. G.K. Sato 
Dr. D. Daugharty 

Mises en candidature pour Ie Conseil de 1993/94: 
President Dr. G. Mc8ean 
Vice-president Dr. J . Derome 
Tresorier Dr. S. Tabata 
Secretaire d'assemblee Dr. H. Melling 
Secretaire correspondant Mr. D. Bancroft 
President Sortant Dr. D. Krauel 
Conseillers Dr. R. Leduc 

Dr. G.K. Sato 
Dr. D. Daugharty 

Douglas Bancroft 
Secr~taire correspondant 



CMOS 
27TH ANNUAL CONGRESS 

UNIVERSITY OF NEW BRUNSWICK 
FREDERICTON, N.B. 

June 7 -11, 1993 

REGISTRATION FORM 

RATES (Including taxes and banquet. Extra banquet tickets will be available at Registration.) 

CMOS Members 

Non-members 

Students 

Retired/Life members 

Day Registration 
(at the Congress) 

$170' 

$190' 

$70 

$70 

$60 

• Members and Non-members can deduct $20 from these rates if they register 
before May I, 1993. 

NAME 

ADDRESS ________________________ ___ 

Fill in and send with cheque payable to CMOS Congress '93: 

Ardith Armstrong 
Registration Convener, CMOS '93 
Department of Forest Resources 
University of New Brunswick 
Bag Service # 44555 
Fredericton, N.B. 
E3B 6C2 
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TELEPHONE ______________ _ 

FAX ______________ __ 



SCMO 
27ieme CONGRES ANNUEL 

UNIVERSITE DU NOUVEAU BRUNSWICK 
FREDERICTON, N.B. 

7-11 JUIN, 1993 

FORMULAIRE O'INSCRIPTION 

TAUX (lncluant taxes et banquet. Billets suppl6mentaires disponibles.) 

Membre SCMO $170' 

Non-membre $190' 

Etudiant $70 

membre pens ionia vie $70 

par jour $60 
(au Congrb) 

• Rabais de $20.00 a toute personne s'inscrivant avant Ie 1 mai, 1993. 

NOM 

ADRESSE 

Remplir Ie formulaire et faire parvenir votre cheque payable a: 
Congres SCMO 93 

Ardith Armstrong 
Registration Convener, CMOS '93 
Department of Forest Resources 
University of New Brunswick 
Bag Service # 44555 
Fredericton, N.B. 
E3B 6C2 
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TELEPHONE _______ _ 

FAX _______ __ 



President's Report/Rapport du President 

It is hard to believe that it is 1993 already and my term as 
President of CMOS is more than half over. It has been a 
challenging and busy year so far, during which your Executive 
has undertaken a large number of interesting initiatives. I will 
leave a summary of these to my annual report but would like 
to briefly highlight four activities at this time for your 
information and so that you may become involved and 
provide input. 

Finances 
Our Treasurer, Sus Tabata, spent a lot of time during his first 
year in office delving into the intricacies of the CMOS budget 
and now in his second year is developing, with the 
cooperation of our accountant. a much more detailed and 
understandable summary of revenues and expenditures. This 
summary will outline the true costs associated with our 
various activities and publications and allow the Society to 
make better informed decisions. The Executive is attempting 
to maintain the fees for memberships, registrations, and 
subscriptions at the present levels. The new summary will 
inform the membership which activities are losing money and 
which, if any, are profitable and hence subsidizing other 
activities. 

Past 
The Society Archivist, Morley Thomas, with the assistance of 
Drs. Ted Munn and Ced Mann, has agreed to write a history 
of CMOS and its antecedents. This history will be serialized 
in the Newsletter starting next year. If you have any 
anecdotes or pictures that should be included, please provide 
them to the Executive. 

Present 
The Scientific Committee with Chairman Dr. Ron Stewart, is 
continuing to be very active. Along with the Education for 
Meteorology Committee, they are participating in an AES 
review of training and education needs in meteorology. The 
Scientific Committee drafted letters for the President which 
were sent to the Deputy Ministers of Environment. Energy I 
Mines and Resources, Forestry, and Agriculture and are in the 
process of drafting an annual report to the OMs. The 
Committee is also preparing a CMOS Statement on Natural 
Disasters. This is the second statement that they have 
prepared. At present these statements are circulated to our 
members through the Newsletter. The Executive would like 
to communicate them to a wider audience but have no 
experience in preparing statements for the general public. 
The Executive would like to set up a Public Information 
Committee to handle these communications. If anyone is 
interested in volunteering or nominating individuals for this 
committee please inform me. 

Future 
On the direction of the membership, the Executive has 
prepared a draft summary of a Strategic Plan for CMOS 
which was published in the last Newsletter for discussion 
purposes. We cannot progress further without your 
comments and input. I have received limited correspondence 
on the subject. Please take a few minutes now to 
communicate your thoughts to me. As a starting point, 
please answer the following Questions. 
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Aussi incroyable que cela paraisse, nous sommes d~j~ en 
1993 et rna p~riode en qualit~ de pr~sident du SCMO est d~j~ 
plus qu'~ moiti~ termin~e . Ce fUl une ann~e tr~s occup~ et 
plein de dMis, une ann~e pendant laquelle Ie bureau de notre 
soci~t~ a entrepris grand nombre de projets. J'en ferai un 
r~sumi! dans mon rapport annuel. Je me contentersi, pour Ie 
moment, de souligner bri6vement quatre activit~s auxquelles 
vous pourriez participer. 

Finances 
Notre tr~sorier, Sus Tabata, a consacr~ beaucoup de temps 
pendant la premi~re ann~e de son mandat ~ d~cortiquer les 
complexit~s du budget du SCMO et pendant la deuxi~me 
ann~e il ~Iaborera, avec la collaboration de notre comptable, 
un relev~ clair et d~taill~ des revenus et des d~penses . Cette 
analyse pr~sentera un bref compte rendu des coOts r~els 
associ~s ~ diverses activit~s et publications et permettra ~ 
notre soci~t~ de prendre des d~cisions plus judicieuses et 
mieux fond~es . Le bureau essaiera de ne pas augmenter les 
frais d'inscription, les cotisations et Ie coOt des publications. 
Le nouveau relevl! informera les membres des activiti!s qui ne 
sont pas rentables et de celles qui Ie sont et qui aident ~ 
financer celles qui ne Ie sont pas . 

Pas", 
l'archiviste de notre soci~t~, Morley Thomas, a accept~ 
d'~crire, avec I'aide du Dr. Ted Munn et du Dr. Ced Mann, 
une histoire du SCMO et de ses anMc~dents. l 'histoire sera 
publi~e en feuilleton dans les Nouvelles SCMO d~s I'an 
prochain. Si vous avez des anecdotes au des photos qui s'y 
rattachent et qui m~ritent d'etre publi~es, vous etes pri~s 
d'en infurmer Ie bureau. 

Presant 
le comiM scientifique et son pr~sident Ie Dr. Ron Stewart 
continuent d'etre tr~s actifs. Avec Ie comiM de I'~ducation 
pour la m~t~orologie, ils participent ~ une ~tude du SEA des 
besoins d'~ducation et de formation en m~t~orologie. le 
comiti! scientifiQue a ~crit des lettres au nom du pri!sident. 
Ces lettres ont I!tl! envoyl!es aux ministres-adjoints de 
l'Environnement, des Energie, M ines et Ressources, des 
FOrets, et de I' Agriculture. De plus, Ie comit~ est en train 
d '~crire un rapport annuel Qui sera aussi adressl! aux 
ministres-adjoints. Enfin, Ie comit~ pr~pare un communiqu~ du 
SCMO sur les fl~aux de la nature. C'est Ie deuxi~me 
communiqu~ de ce genre. En ce moment, nos membres 
peuvent lire ces d~clarations dans les Nouvelles SCMO. le 
bureau aimerait communiquer ces renseignements au grand 
public, mais n'a aucune expl!rience dans ce domaine. Le 
bureau aimerait mettre sur pied un comjt~ de renseignements 
publics qui s'occuperait de ces communiqu~s de presse. 5'il 
y a des gens parmi vous int~ress~s ~ se porter volontaires ou 
~ d~signer d'autres membres pour faire partie du comit~, 
veuillez me Ie communiquer. 

Avenir 
Tel que les membres I'ont demand~, Ie bureau a pr~par~ un 
plan abr~g~ des strat~g i es d'ensemble du SCMO. Ce plan a 
~t~ publi~ dans Ie dernier Nouvelles afin d'amorcer la 
discussion. Je voudrais prendre I'occasion pour exprimer mes 
regrets que ce plan ait ~t~ publi~ en anglais seulement. Nous 
ne pouvons pas progresser davantage sans vas commentaires 
et !lotre apport. J'ai recu peu de lettres ~ ce sujet. Veuillez 
done prendre quelques minutes, maintenant, pour me 
communiquer vos pensl!es . 
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1. 

2. 

3. 

4. 

5. 

6. 

Why do you belong to CMOS7 

Why do some individuals cease to be members7 

What do you like about CMOS (A-O, CB, Newsletter, 
Annual Congress, Centre activities, SIGs, etc.)7 

What do you dislike about CMOS (see 3 above)7 

How should activities be modified to improve them 7 

What new activities should be undertaken 7 

7. What activities should we cease to pursue 7 

8. If we are to increase our membership, who should 
we target (biological oceanographers and operational 
meteorologists were mentioned - perhaps teachers, 
volunteer observers, etc.)? 

Please provide your ideas so that we can plan for the future 
of your Society. Do not limit your comments to the above 
questions. 

CMOS Tour Speaker - 1993 

The tour speaker for 1993 has been selected. Jim Gower, 
Institute of Ocean Sciences, will present a talk entitled 
"Satellite Images: Where are we after 20 years7". The tour 
will probably take place during March, 1993. 

Abstract 
Images from space are often beautiful as well as informative, 
but usually fail to show all we would like to see. The talk will 
survey present and future applications of satellites in ocean 
(and to a lesser extent. weather) remote sensing, and high
light the opportunities for researchers, students and 
consultants to be more involved in this field. Examples will 
be presented, and some of the physical principles involved 
will be demonstrated. Please come prepared to discuss the 
potentials and problems of this expanding field. 

Biographical Details 
Jim Gower received a Ph.D. in radio-astronomy from 
Cambridge University in Eng·land in 1966. After coming to 
Canada in 1967 he first taught physics at UBC and then 
began working in satellite remote sensing in 1971, as the 
Institute of Ocean Sciences, Sidney, B.C., was being formed. 
He has been a member of NASA experiment teams in satellite 
oceanography for the GEOS-3 radar altimeter and the Seasat 
SAR, and is a principal investigator on the European satellite 
ERS-1. He has organized conferences on measurement of 
ocean properties from space and has published papers in 
many aspects of this field. He is currently working with data 
from a variety of aircraft and satellite sensors, including 
synthetic aperture radar, an instrument whose design closely 
parallels the one he used in radio astronomy. 
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1. Pourquoi Mes-vous membre du SCM07 

2. Pourquoi certaines personnes cessent-elles d'etre 
membres? 

3. Qu'aimez-vous du SCMO (A-O, CB, Nouvelles SCMO, 
Congr~s annuel, activit~s des Centres, SIGs, etc.) 7 

4. QueUes sont les chases que vous n'aimez pas au sujet 
du SCMO (voir Ie point 3 ci-dessus)7 

5. Comment devrait-on am~liorer ces activit6s? 

6. Quelles nouvelles activit~s devrait-on entreprendre7 

7. Quelles activit~s devrait-on abandonner7 

8. Si naus devons augmenter Ie nombre de nos membres, 
a queUes disciplines devraient appartenir ces nouveaux 
membres lI'oc~anographie biologique,la m~t~orologie 

op~rationnelle ont d~j~ ~t~ mentionn~es) 7 Devrait-on 
penser aux enseignants, aux observateurs volontaires, 
etc.7 

Veuillez proposer des idees qui nous permettront de planifier 
I'avenir de notre societe. Ne limitez pas vos commentaires 
aux points ci-dessus mentionnes. 

TOURNEE DU CONFERENCIER SCMO - 1993 
Le conMrencier itin~rant pour 1993 a ~t~ s~lectionn~ . Jim 
Gower, de I'lnstitut des Sciences de la Mer, fera une 
presentation intitulee " Les images satellites: au en sommes
no us apr~s 20 ans 7 " La tourn~e se d~raulera prabablement 
en mars 1993. 

R~sum~ 
Tout en etant aussi belles qu'instructives, les images prises 
de I'espace ne r~ussissent pas ~ nous apprendre tout ce que 
nous aimerions savoir. Le seminaire fera un survol des 
utilisations pr~sentes et futures des satellites dans I'~tude de 
I'oc~an (et ~ un degr~ moindre, de I'atmosph~rel. et mettra 
en valeur les opportunit~s, pour les chercheurs, ~tudiants et 
consultants, d'atre plus impliqu~s dans ce domaine. Des 
exemples seront pr~sent~s et certains principes physiques 
utilis~s seront d~montr~s. Veuillez atre prats a discuter les 
possibilit~s et les prabl~mes de ce domaine en 
d~veloppement. 

Renseignements biographiaues 
Jim Gower a recu en 1966 un Ph.D. en radio-astronomie de 
l'Universite Cambridge en Angleterre. Apr~s son arrivee au 
Canada en 1967 il a d'abord enseign~ la physique ~ UBC. 
Puis en 1971, lors de la formation de I'lnstitut des Sciences 
de la Mer, Sidney, C.B., il a d~but~ son travail en 
t~IM~tection par satellites. II a ~t~ membre d'~quipes 

d'~tudes experimentales de I'oc~an par satellites de la NASA 
pour l'altimMre GEOS-3 et Seasat SAR et est un investigateur 
principal sur Ie satellite eurap~en ERS-l. II a organis~ des 
conferences sur la prise de donnees des proprietiis de I'ocean 
par satellite et a publi~ des articles concernant plusieurs 
aspects de ce domaine. II travaille pr~sentement avec des 
donn~es prises par une variH~ de d~tecteurs install~s sur des 
avions et des satellites, incluant Ie radar A ouverture 
synthetique, instrument dont la conception est simllaire A 
celie de I'instrument qu'il utilisait en radio-astronomie. 



JGOFS NEWS 

Dissolution and precipitation of inorganic 
carbon in shelf and slope sediments: 

burial and diagenesis 
Alfonso Mucci 
Department of Earth and Planetary Sciences 
McGill University 

The role of inorganic carbon in the overall cycling of carbon 
in shelf and slope sediments has been largely overlooked. 
CaCO, enters the sediments as exoskeletons of pelagic micro
organisms and shelly material of benthic fauna. In the oxic 
upper portion of sediments, this material can be subjected to 
dissolution if the CO, produced by organic matter decay, 

(CH,O),.,(NH,)"H,PO, + 138 0, -
106 CO, + 16 HNO, + 122 H,O + H,PO, 

can overcome the supersaturation of the overlying waters 
(Emerson and Bender, 1981). Conversely, in anoxic portions 
of shelf sediments, CaCO, may precipitate in response to the 
increase in alkalinity of porewaters resulting from sulfate 
reduction, 

(CH,O),.,(NH,)"H,PO, + 53 SO, ' - 67 HCO,' + 
39 CO, + 16NH,· + 53 HS' + 39 H,O + HPO, ' 

This latter phenomenon is well documented (Sholkovitz, 
1973) and creates an additional sink for inorganic carbon. The 
extent of CaC0 3 dissolution/precipitation in marginal 
sediments has not been quantified and our knowledge of the 
kinetics of these reactions in near saturated seawater is 
meagre. 

The objective of this project is to derive a kinetic expression 
describing the rate and mechanism of CaCO, precipitation and 
dissolution reactions in near saturated seawater. Field truthing 
and the role of these reactions in the recycling of carbon from 
shelf and slope sediments will be addressed within the JGOFS 
program. Finally, a refined expression will be included in the 
formulation of a model for sedimentary carbon burial and 
recycling in marginal environments (Boudreau, 1992) 

Many expressions have been used to model calcite 
precipitation/dissolution kinetics, and most were derived from 
limestone dissolution studies. These expressions were 
formulated from either theoretical considerations, 
experimental studies or both. Another distinction can be made 
between those expressions in which the rate determining 
mechanism is mass-transport (Le., diffusion) or surface 
reactions. In contrast to dissolution at low pH and with the 
exception of conditions leading to spontaneous nucleation, 
under natural conditions, mass-transfer (i.e. diffusion) is rarely 
the rate determining step. 

The reaction control model proposed by Plummer et al. 
(1978) for calcite dissolution, as applied by others to the 
crystal growth of calcite in simple solutions, is the basis of 
our experimental approach. This model provides a mechanistic 
description of the growth/ dissolution process based on a set 
of parallel elementary reactions. 

CaCO, + H· .. Ca'· + HCO,' (1) 

CaCO, + H,CO, .. Ca'· + 2 HCO,' (2) 
CaCO, + H,O .. Ca'· + HCO,' + OH' (3) 
CaCO, .. Ca'· + CO,'· (4) 

(1) 

and 

R = R, - Rb = k, (Ca2+)(HCOi) + k., (Ca·')(HCO,·)' + 
k, (Ca'·)(HCOi)(OH·) + k., (Ca'·)(CO,'·) -
k, (W) - k, (H,CO,) - k, (5) 

where R is the observed rate of precipitation (or dissolution) 
normalized to the reacting surface area, R, is the precipitation 
rate (forward reaction), Rb is the dissolution rate (backward 
reaction), k{i} are the rate constants for each of the reactions, 
and (i) are the activities of the species involved in the 
reactions. 

The model of Plummer et al. (1978). however, does not 
adequately describe the kinetics of calcite precipitation at 
high pH (i.e. > 8.2) or low Pco, (i.e. < 1 0") in simple 
solutions and crystal growth/dissolution in seawater. More 
recently, Chou et al. (1989) proposed an expression based on 
three parallel elementary reversible calcite 
dissolution/precipitation reactions (i.e., Rx. 1, 2 and 4) to 
describe calcite dissolution in dilute solutions. They concluded 
that at high pH and low PCO, calcite precipitation should be 
dominated by Rx. 4. 

Alternatively, rate equations have been expressed in terms of 
a disequilibrium functional dependence. These expressions 
were used to describe the kinetics of both calcite and 
aragonite dissolution/precipitation kinetics in freshwater and 
seawater solutions. For preCipitation reactions it is expressed 
as: 

R = k(n·1)" (6) 

where A is the precipitation rate, k is the rate constant, n is 
the empirical reaction order and (n-1) is the degree of 
supersaturation with respect to the mineral phase. When n = 
1, this expression becomes equivalent to the mechanistic 
model as expressed by Rx.4. In seawater, however, n can 
take a value between 1.7 and 4 depending on temperature, 
concentration of reaction inhibitors (e.g. P043-, 50/', Mg2+, 
etc.) and a number of other variables. Since n ;rt 1 in 
seawater, equation (6) becomes purely empirical and does not 
allow much insight into the reaction mechanism. 

More recently, Zhong and Mucci (1993) conducted calcite 
precipitation experiments in near-saturation seawater 
solutions (constant (Ca'·)) using a · new experimental 
technique. They demonstrated the predominance of Rx. 4 and 
the complex nature of the precipitation mechanism in 
seawater. A reaction order of 3 with respect to the carbonate 
ion concentration, (CO,'-I, was obtained: 

R = R,· Rb = k., (Ca'· I"' (CO,")"' - k, = 
K (CO,'-I" - k, = 10'" (CO,")' - 0.29 (7) 

where nli) are the partial reaction orders with respect to the 
reactive species. 

Studies are underway to determine the influence of PCO" 
ionic strength and solution composition on the partial reaction 
orders and rate constants for this and the other parallel 
reactions during dissolution and precipitation. Ultimately, the 
kinetic expression may take into account the formation of 
intermediate species which could be represented by ion pairs, 
as well as the presence of specific naturally occurring 
reaction inhibitors (e.g., phosphate, DOC). 



JGOFS News (cant.) 

Results of the experimental study will be tested against the 
accumulation rate and burial/distribution of inorganic carbon 
in the Gulf of St-Lawrence and Scotia Shelf/Slope sediments. 
The integrated preservation of CaCO, will be estimated from 
the rain rate obtained from sediment traps with the CaCO, 
content in the oxic layer. This result will be compared to 
dissolution rates determined from modelling alkalinity and 
calcium concentration gradients in the porewaters. The 
amount of CaCO, precipitated in the sediment as a result of 
sulfate reduction will be determined by either modelling the 
porewater Ca2 + profile or from the change in the isotopic 
composition of the preserved mineral. As a result of organic 
matter decay, the 613C of the resulting bicarbonate decreases 
significantly, and the CaCO, that precipitates from these 
porewaters will be depleted in 13C relative to the material 
produced in the water column and collected in the sediment 
traps. 
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Re-Evaluation of the Eddy Correlation Method 
For CO2 Fluxes over the Ocean 

Owen Hertzman T, Bruce Johnson 1, Robert Mooreland 
Stuart Smith' 
1 Dalhousie University 
, Bedford Institute of Oceanography 

As part of Theme 1--Gas Exchange of JGOFS Canada, the 
Joint Global Ocean Flux Study, a group of scientists from 
Dalhousie and the Bedford Institute of Oceanography are 
examining the flux of CO, through the air-sea interface. As 
the title suggests, our primary goal is to make eddy 
correlation measurements over the ocean under a range of 
meteorological and oceanographic conditions. By comparing 
estimates of the flux of CO, with those made from a direct 
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measurement of the difference in CO, partial pressure across 
the interface1 we hope to convince those who are skeptical 
of eddy correlation results that the method can be used to 
measure CO, flux reliably over the ocean. 

Eddy correlation measurements of CO2 flux are routine over 
agricultural surfaces using both ground-based and airborne 
fast response infrared sensors. Data rates of 10-20 Hz are 
achievable, resulting in horizontal resolution of eddies of a 
few metres for ground-based instruments and of 10's of 
metres for airborne ones. Thus, measurements represent 
rather precise locations, though the time to take a reasonable 
sample of eddies, 1 O's of minutes, implies rather larger scales 
when wind speeds exceed a few metres per second . Over 
the ocean CO, fluxes are substantially (perhaps two orders of 
magnitude) smaller. Current technologv restricts 
measurements to stationary platforms. Initially our work will 
take place on the Dutch meteorological platform MPN in the 
North Sea in September 1993. We will deploy an instrument 
currently under construction at Kartech Instruments in 
Kanata, Ontario along with several other flux sensors. As 
well, we will deploy a differential path infrared absorption 
sensor to directly measure the fiPC02 between the ambient air 
and the water just below the surface at the platform. By 
comparing a time series of these differences with the 
eddy-correlation flux estimates we hope to deduce the direct 
and indirect effects of wind speed, including the postulated 
importance of bubbles in the gas transfer process. Though 
we are not planning quantitative bubble measurements at this 
point, we will have a photographic record of the whitecaps 
for later analysis. As well, depending on field trials elsewhere, 
we may be deploying other instrumentation which will better 
define the CO, conditions in the upper part of the water 
column. 

Once we have demonstrated that we can make reproducible 
measurements with a reasonable signal-to-noise ratio under 
a wide range of wind and sea conditions in a shallow sea, we 
plan to deploy the instruments at either an open sea atoll or 
along a coast with good fetch from a deep ocean basin. The 
data from this second field trial will then be compared with 
the postulated pathways for natural and anthropogenic CO,. 
At this point our understanding of the literature and available 
data is that there are several possible pathways along which 
the majority of the air-sea exchange of CO, could be taking 
place. By developing confidence in a measurement system 
which can make high frequency, local measurements we 
hope to provide the community with a tool to evaluate these 
pathways in later years. 
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Canadian GEWEX Update 
The interaction of energy and water cycles are key to 
understanding our climate system and the impacts of climate 
variability and change are often most pronounced on water 
availability. The Canadian Global Energy and Water Cycles 
Experiment (GEWEX) will focus on these important scientific 
issues in areas of special Canadian interest and competence. 
To clarify its focus and to provide the Canadian scientific 
community w ith better guidance, the Canadian GEWEX 
Management and Science Committees have prepared several 
GEWEX related " documents. The documents are: 

1 . The Canadian GEWEX Programme Science Plan (R. 
Lawford editor) . 

2. Canadian GEWEX Programme Phase I: Report of the 
planning meeting and university workshop (T. Krauss 
editor) . 

3 . Canadian GEWEX Programme - A Conceptual 
Overview (G . McBean editor). 

The GEWEX Science Plan and Conceptual Overview 
documents have been widely distributed and copies are 
available from the GEWEX Secretariat. A Call for Proposals 
to University and Government researchers was issued in early 
December, 1992. The deadline for proposals from 
government researchers for Green Plan funding was January 
22, 1993. Letters of intent were requested from University 
researchers by January 22, 1993, however, the deadline for 
proposals for the NSERC Collaborative Special Projects and 
Programs CSPP) grant submission is March 1, 1993. The 
following excerpts are taken from the Conceptual Overview. 

Development of Climate Models 
Achieving the aims of the international GEWEX Programme is 
bound up with improving our ability to model the global 
hydrological cycle. Ultimately this requires the use of global 
fully-coupled climate-system models. However, general 
circulation models (GCMs) and numerical weather prediction 
models (NWP) suffer from w idely recognized deficiencies in 
their treatment of the atmospheric moisture budget, including 
clouds and precipitation and the heat and moisture fluxes at 
the land surface. The improvement of models in these areas 
is anticipated to be one of the major contributions of GEWEX. 

Three types of information are required in order to accomplish 
th is goal. 

1) Process studies are needed to provide algorithms 
describing physical phenomena taking place in the 
atmosphere, biosphere and cryosphere. To be useful 
in a GCM or NWP model context, these must be 
based upon variables which are actually carried by 
the models. In the case of atmospheric moisture, for 
each grid square this is basically limited to the 
temperature at the midpoint of each atmospheric 
layer and the specific humidity averaged over the 
layer. 

2) Scaling studies will be required to enable sub-grid 
scale processes to be modelled in a physically 
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realistic manner. The variables carried by global 
models are in reality grid-square averages (as well as 
being, in the case of atmospheric variables, vertical 
layer averages), and thus conceal what may be a 
considerable degree of sub-grid spatial variability. 
Ways must be found of taking this variability into 
account, either by aggregating upward or by 
parameterizing the variabil ity into the calculations. 

3) Global data sets of various climatological and 
land-surface variables are required to provide 
information needed to initialize global models and, 
even more importantly, to verify and test their 
simulations. It is anticipated that such data wi ll be 
provided primarily by the Earth Observing System 
(EOS) programme (Phase II of GEWEX), scheduled 
for launch about the year 2000. However, valuable 
preliminary work can be done on data assimilation 
and on algorithms for the translation of raw satellite 
measurements into the information required by 
modellers. 

Development of Hydrological Models 
The objectives for the hydrological modelling component of 
the Canadian GEWEX Programme are: 

• To contribute to the development of land surface 
process modelling within climate system models by 
developing a hydrological model that can be 
embedded in the atmospheric climate models; 

• To contribute to the estimation of present and 
possible future surface water balances of the 
Canadian Arctic basin at GEWEX scales, using 
existing data bases and simulations of GeMs. 

The strategy will be to focus on the MacKenzie River Basin 
although some models should also be tested on the 
Mississippi River basin, using the large data set that will be 
generated by the GEWEX Continental-Scale International 
Project (GCIP). 

The conceptual plan is based on the assumption that there 
are significant non- linearities in the Mackenzie system and 
that a successful 100 km monthly model must be based on 
simulations in the order of daily to weekly time steps and 10 
to 20 km computational elements. Furthermore, hydrologic 
models used in the study need t ime to interact with GeMs 
and , therefore, must be able to resolve the differences in time 
and space scales between the two types of models. 

The models will be tested by driving them with the output of 
NWP models or GCM outputs to test their response to 
time-varying meteorological inputs. The results can then be 
compared with observed stream flow or other observations of 
basin state. 

For more information about GEWEX, Terry Krauss can be 
reached at Tel. (306) 975-4215 or Fax. (306) 975-5143. 
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Please send climate research·related material to Ross Brown, 
Canadian Climate Centre, Phone: (613) 996- 4488, Fax: 
(613) 943-1539. 

Arctic Climate Workshop 

2A workshop on the Arctic ·climate system was held in 
Ottawa on December 10-11, 1992. The workshop, 
sponsored by the federal government's Climate Research 
Network Initiative, brought together 55 Canadian researchers 
from universities, government and the private sector to 
discuss how to improve understanding of the Arctic climate 
system, and to make recommendations on priority areas for 
future studies. The workshop was viewed as a major 
contribution to developing a position on Canada's 
participation in the Arctic Climate System Study (ACSYS) of 
the World Climate Research Programme. There was a strong 
consensus that Canada should establish a Canadian ACSYS 
Committee in order to coordinate Canadian involvement. In 
addition, it was unanimously agreed that Canada should offer 
to host the ACSYS International Secretariat. The workshop 
was considered a success in that it brought together 
Canadian researchers from several disciplines and 
backgrounds, and sowed the seeds for future collaborative 
research on arctic climate processes. A full report of the 
workshop will appear in an upcoming edition of the 
Newsletter. 

Summary of the 9th Session of the 
National Climate Research (NCRC) Committee, 

Ottawa. December 9 . 1992 
The NCRC serves as the Canadian National Committee of the 
World Climate Research Program (WCRP) and as the Research 
Committee for the Canadian Climate Program Board (CPB). 
The Committee also acts as the scientific advisory panel for 
the Canadian Climate Research Network. This network is 
being established as part of the Green Plan Global Warming 
Science Program. Highlights of the discussions held in 
Ottawa are presented below: 

• The Committee agreed that right-to-access guidelines for 
climate data were needed in Canada in order to overcome 
accessibility difficulties currently being experienced by 
scientists. 

• The Committee reviewed a consultant's report on 
management options for the Canadian Climate Research 
Network. The Committee supported the report's 
recommendation that the Network be established as a 
non-government, non-profit organization along the lines of 
the Ontario Centres of Excellence. 

• The Committee reviewed current progress on establishing 
the Canadian Climate Research Network. The Committee 
agreed that a formal process was required, similar to the 
NSERC collaborative grants model, for stimulating and 
reviewing proposals for Network "nodes" . This would 
entail an initial call for letters of intent, followed by a 
request for formal proposals. These would be reviewed by 
the Committee at its biannual meetings. The Chairman 
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indicated that a call for letters will be developed over the 
next few months outlining the research priorities for the 
Network, the guidelines for ' node ' proposals, and the 
approximate level of available funding . 

• The Committee reviewed a proposal from a task force 
established by the NOAA Office of Global Programs to 
establish an International Climate Research and Prediction 
Centre to provide ENSO- related climate forecasts to 
developing countries. While the Committee felt the Centre 
was worthwhile as a US-led initiative, it recommended 
against strong Canadian participation since the proposal 
did not fit in well with Canada's scientific priorities. 

A presentation on GCOS, the Global Climate Observing 
System, was given by Dr. D. Whelpdale of the Atmospheric 
Environment Service. The Committee suggested establishing 
an ad-hoc committee with representatives from industry and 
the research community to provide advice on Canadian 
participation in GCOS, and to stimulate the development of 
observing systems by Canadians. The next meeting of the 
NCRC will be held on May 17-18 at the Institute for Space 
and Terrestrial Science, Waterloo. . 

For additional information on the National Climate Research 
Committee, please contact Mr. M.D. Hewson, the interim 
secretary at (416) 739-4988. 

Up-Coming Climate-Related Research 
Meetings in Canada 

Fredericton, June 8-11, 1993: Twenty-Seventh Annual 
CMOS Congress. The Congress will feature a theme session 
on climate modelling. Contact: Dr. John Loder, Chairman, 
Scientific Program Committee, (902) 426-4960. 

Qu6bec City, June 8-10, 1993: 50th Anniversary of the 
Eastern Snow Conference. The conference will include a 
theme session on Snow and Ice Studies Related to Energy 
Budget or Global Warming Investigations (deadline for receipt 
of abstracts was December 1, 1992). Contact: Derrill J . 
Cowing, ESC Program Chairman, U.S. Geological Survey, 
Water Resources Division, 26 Ganneston Drive, Augusta, 
Maine 04330. 

Calgary, September 12-18, 1993: The International Society 
of Biometeorology Thirteenth International Congress of 
Biometeorology . The theme of this congress is adaptations 
to global atmospheric change and variability. The congress 
will address issues of human, animal, plant, invertebrates and 
microorganisms in relation to climate change and variability. 
Contact: Dr. N. Barthakur, (514) 398-7938. 

Montr6al, September 23-28, 1993: The Second International 
Design for Extreme Environments Assembly (lDEEA Two) . 
This conference will bring together professionals .from many 
countries and environmental settings to look at habitats and 
operations in difficult settings . The environments include 
Arctic regions, mountains and the oceans, and the conference 
will emphasize issues such as sustainable development, 
design/construction, environmental impacts and policy/law. 
(Although not specifically mentioned, climate change cuts 
across all these issues) . The deadline for abstracts is 
February 15, 1993. Contact: Centre for Northern Studies 
and Research, (514) 398-6052. 
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WOCE Session at the 
CMOS Congress 

Abstracts have been invited for a special session on ocean 
circulation observations and models at the CMOS Congress, 
8-11 June, 1993, in Fredericton, N.B. This session will 
follow the theme session on climate modelling, and will 
include papers dealing with computer, theoretical, or 
numerical modelling or observations of ocean circulation. It 
will begin with invited presentations from scientists 
instrumental to the implementation of WOCE. The session 
will feature results from projects related to the World Ocean 
Circulation Experiment, b.ut welcomes other related projects. 
The official abstract deadline was Jan. 31, but late abstracts 
may be considered by contacting the session convenor as 
soon as possible. Final decisio~s on abstract acceptance will 
rest with "the program committee. Session convenor: 

Or. Barry Ruddick 
Department of Oceanography 
Dalhousie University 
Halifax, N.S. B3H 4Jl 
(902) 494-2505 

Onset of Convection in a Rotating 
Semi-Infinite Fluid 

David Brickman and Dan E. Kelley 
Department of Oceanography 

Dalhousie University, Halifax NS 

1. Introduction 
Rotating laboratory experiments by Brickman and Kelley 
identified three phases to the convective response of a fluid 
to heating from an isolated source. The initial phase consists 
of thin tendril-like plumes which rise out of the boundary layer 
above the hotplate. In this note we model this first phase by 
investigating the onset of convection in a semi-infinite, 
rotating fluid, using a theoretical model and laboratory 
experiments. The intention is to model the initial response of 
the ocean to a constant heat flux applied at its boundary, 
thus mimicking what happens when a mass of cold air blows 
out over the ocean surface. 

2. Tho Modol 
We consider the onset of convection in a semi-infinite, 
homogeneous, rotating fluid which is heated from below 
starting at some instant. The mean density field, a function 
of vertical position and time, is assumed to obey a diffusion 
equation 

(1 ) 

throughout the domain, with the constant-flux condition 
boundary condition 

(15) 

(2) 

where 0 = aFICp m's" is the buoyancy flux. Here, K is a 
constant eddy diffusivity, Po a reference density, 9 is gravity, 
F (Wm") is the applied heat flux, a IK") is the coefficient of 
thermal expansion, and Cp (Jkg" K" ) is the specific heat. The 
solution for the density deficit is: 

This solution describes an unstable boundary layer, diffusing 
into the interior of the domain, with buoyancy deficit across 
the boundary layer an increasing function of time. Thus, as 
time increases the fluid is becoming progressively more 
unstable. Linearized equations apply for the perturbation 
fields as, initially. there is no motion. We non-dimensionalize 
the equations using: time, t- (vIO)"; length, L - IIPr "')10)"; 
velocity, V - ((KO)IPr)" V'; and density [p,pj 
(p,Jg)((PrQ3)IKii" [P,p '/. Here, v is the diffusivity for 
momentum and Pr= V/K is the Prandtl number. We choose 
harmonic functions for the x,y dependence such that V/ E 

a2~X> +a2~y' = -(k'+f) = -El, where k,/ are the horizontal 
wavenumbers. The governing equations for the non
dimensional (perturbation) density, vertical vorticity, and 
vertical velocity are: 

(4) 

(5) 

(6) 

Here, z is depth measured upwards from z = 0 on the heated 
boundary, f is the Coriolis parameter, and '112 = '11/ + a2~z'. 
Note that for f=O these equations, in the independent 
variables z, T, are independent of 0, depending only on Pr. 
More generally, we see that the behaviour of equations 14)-(6) 
depends on Pr and the parameter y=f(vIO)". For the ocean 
y ranges from 0.05 - 0.14, given a turbulent viscosity of v -
10·'m's·' (consistent with that used by Leaman and Schott 
(1991)), and buoyancy fluxes from 5 x 10" _ 5 x 10", m's·'. 
For an assumed Prandtl number of 0(1). the ratio ylPr. 1 so 
the rotation terms are not expected to be important. 
However, plausible changes in the values of v and 0 could 
increase this ratio. 

To investigate the stability of the above set of equations, we 
monitor the behaviour of a norm, M, of an initial perturbation 
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in W , for a given (Pr, rJ. Since the system is viscous/diffusive 
but potentially more unstable as time goes on, an initial 
perturbation could possibly decay and then grow. We define 
the instability time, Til as the time from the origin at which M, 
which must be strictly growing, reaches a value R times its 
minimum value. The mathematical problem is to find the ;i, 
for a given perturbation, which minimizes Tio As the equations 
are not (obviously) separable in z, T, the instability time will 
depend on the initial perturbation function, making the 
problem of finding the absolute minimum T; intractable. We 
limit our investigation to initial perturbations in w which 
satisfy the boundary conditions and are vertically uniform in 
the interior of the fluid . 

We use no slip boundary conditions on the velocity fields at 
the solid boundary, with all variables forced to zero as z - co. 
The solution method involved changing to a stretched vertical 
coordinate z' = l-exp(Z/DJ, which maps the semi-infinite 
domain onto 10,1 L and then writing the equations in finite 
difference form. Typically, 100 grid points and a (dimensionall 
timestep of 105 gave numerically stable results. A value of 2 
was chosen for R. 

Model (Pr=l . 3.5. 71 
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Figure 1: The non-dimensional instability time, Tj, versus the 
forcing parameter, Y, for three Prandtl numbers. 

Results 
Predictions from the model include the instability time, the 
spacing between plumes, the boundary layer depth, and the 
density deficit. We discuss here only the result for the 
instability time. Figure 1 is a plot of T=t/(V/OJ" versus 
r = flv/OJ" for three Prandtl numbers. We see that T is an 
increasing function of y whose slope increases as Pr 
decreases. 

3. Laboratory Experiments 
In this section we present laboratory experiments designed to 
complement the theoretical model. The experiments were 
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done in a 25x25x25 cm3 sealed square glass container, 
insulated with 4 em of styrofoam, and mounted on a rotating 
platform. The working fluid was pure water at either 
19.5.±0.5°C (Pr=7.0) or 48.±2.0oC (Pr=3 .5). The fluid 
was seeded with - 211m fiat rheoscopic particles and vertical 
slits of light 5mm thick were shone through the tank to 
elucidate the flow field. The heat source was a 2 mm thick 
rubberized wire mesh which was suspended on thin wires 
about 4 em above the tank bottom in a total water depth of 
20 em. 

The instability time was the only parameter determined to 
compare to the model predictions as it was the only one that 
could be reasonably measured. All experiments were video 
recorded, and the time at which the first crenilations in the 
boundary layer occurred was noted. Heat fluxes ranged from 
150-3000 Wm" , and Coriolis values between 0 and 4 s·'. 
Instability times ranged' from 10 to 60 seconds, which yields 
a predicted maximum boundary layer thickness of less than 
10 mm (for K= 1.4 10" m2s·'. Because this boundary layer 
was about 250 times smaller than the fluid depth, the 
laboratory tank was effectively semi-infinite. 

The determinations of the instability time from the video 
recordings were usually reproducible to within a couple of 
seconds. However, it was not felt that the true onset of 
instability time was observed, but rather some later time. This 
would correspond to a larger value of R in the numerical 
model. Figure 2 is a comparison of the lab results versus the 
numerical model for Pr = 3.5 and 7.0. Plotted are the 
average value, standard deviation, and range for the lab data, 

ave max/min and standard deviation vs model (Pr=3.5,7.0) 
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Figure 2: Laboratory and theoretical determinations of 
instability t ime T versus flv/OJ" for Pr = 3.5 and 7 .0. The 
R = 20 and R = 2 lines are drawn for the numerical model. For 
the lab data, the dots are the average values, the horizontal 
lines the standard deviations, and the vertical lines the range 
of values. 
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and the R=20 and R=2 lines from the model. The plot 
shows that the lab experiments and theory are acceptably 
similar. We note that the model underestimates T for small y, 
and tends to overestimate it for large r. Possible reasons for 
these discrepancies are: (1 I the model assumed that the 
viscosity was constant while for the lab experiments v is a 
decreasing function of temperature. (The dependency is 
stronger at 20·C than at 50·CI; (21 the laboratory 
experiments rely on random perturbations to excite the 
instability, and it is likely, due to imbalances in the rotating 
platform, that the noise in the system increases as the 
rotation rate increases. It was found that reperturbing the 
numerical model periodically decreased the instability time. 

4. Summary 
In this note we have considered the onset of convection in a 
homogeneous rotating semi-infinite fluid, from both a 
mathematical and experimental point of view. 
Mathematically, we regard this problem as an instability, 
about a motionless basic state, of a fluid with a 
time·dependent mean density field. Aesults from the 
numerical model show that the non-dimensional instability 
time, tllvlOJ", is an increasing function of y = fllvlOJ" 
whose slope increases as the Prandtl number decreases. The 
ocean, with y - 0.1, acts as a non'rotating fluid for the 
onset problem. A typical dimensional value for the time of 
instability would be - 2·4 hours. From the model this implies 
that the initial tendrils would carry a density deficit of about 
0.013·0.002 kg m", with a boundary layer depth of - 50·75 
m, and the horizontal spacing of - 200-300 m. 

Laboratory experiments were performed for two Prandtl 
numbers by using pure water at two different temperatures. 
The laboratory experiments confirmed the numerical 
predictions, although obvious discrepancies exist. We noted 
that the temperature dependence of viscosity might be 
responsible for deviations from theory and that a general 
increase in noise as the rotation rate increased could also 
have played a role. 

AEFERENCES 
Brickman, D., and D.E. Kelley, Onset of convection in a 
rotating fluid: scales and patterns of motion, Dynamics of 
Atmospheres and Oceans, in press, 1993. 

Leaman, K.D., and F.A. Schott, Hydrographic structure of the 
convection regime in the Gulf of Lions: winter 1987, J. Phys. 
Oceanogr., 21,575-598,1991. 

Notice to SIGS and Centres 

Please send reports on activities of SIGS and Centres, for 
inclusion in the CMOS Annual Aeport for 1991, as soon as 
possible to:-

Mr. Douglas Bancroft 
CMOS Corresponding Secretary 
SSO METOC 
MAAPAC HQ 
FMO Victoria 
B.C. VOS 1BO 

or FAX directly to (6041·363-2132. 
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THE 

CONCERNS 
US ALL 

geotechnica 
International Trade Fair 
and Congress 
for Geosciences 
and Geotechnology 

Cologne. 5 - 8 May 

1993 
The safeguarding of the planet and the conservation of 
the biosphere demand technical solutions, which cannot 
operate in isolation. Therefore geotechnica has set itself 
the objective of creating an international platform with 
the necessary overview, capable of promoting effective 

networking and achieving synergic enhancement. 

geotechnica presents the networking of science and 
technology, of economics and geopolitics. Only by 

coordinated interaction of all these spheres of interest 
can the problems worldwide with the enviroment be 

solved. 

The geotechnica congress takes place at the same time 
as the trade event providing status information on the 
latest developments and research work in science and 

technology. 120 speakers from 16 countries will be 
tackling new concepts, applications and knowhow for 
conserving the Earth and meeting the challenges to 
sCience and technology under the general tropic of 

"Exploiting natural resources, mining, challenges". 

As in 1991 the Alfred Wegener Foundation will be 
organising the congress. 

geotechnica '93 
A concept succeeding 

• 20,000 sq. metres of exhibiting space 
• 500 exhibitors 

• 20,000 professiona l visitors from the geosciences and 
technology 

CANADA: Edel Wichmann, Cologne International Trade Shows, Canadian German 
Chamber of Industry and Commerce Inc.., 480 University Ave., Suite 1410, Toronto, 
Ontario MSG lV2, Tel. 416-598-33 43, Telefax 416-598-1840 
Coupon __________________ ~ 

Please send me: o Exhibiting documentation geotechnica '93 
o Registration documentation for the congress 
o Visi tor information 

Sent by 

proFtrP 
fairs 

I!J. KOInMesse 
e Lufthansa 



Second announcement and call for papers 

HAZARDS '93 
29 Aug .-3rd Sept ., 1993 

QINGDAO, CHINA 
BACKGROUND: This international symposium is the fifth in 
the continuing interdisciplinary series begun in 1982, with the 
first being held in Honolulu, USA. ·The second one was held 
in Rimouski, Canada in 1986, the third in Ensenada, Mexico 
during 1988, and the fourth meeting was held in August 
1991 in Perugia, Italy. The objectives of this series of 
symposia on natural and man-made hazards are to promote 
the advancement of hazard sciences, to perceive and explore 
those aspects that may be similar among some of the various 
hazards, to review the newest developments in a few 
selected fields, and also to outline new directions for future 
research. 

HA2ARDS - 93 The United Nations declared the 1990s as the 
International Decade for Natural Disaster Reduction (lDNDR). 
Its objective is to prevent or mitigate natural disasters and the 
loss of life, property damage, and socia-economic disruption 
produced worldwide. The 1990s is also a time when for 
many countries coping with disasters is becoming 
synonymous with development. The cost of rehabilitation 
and reconstruction in the wake of disasters is consuming 
available capital , significantly reducing the resources for new 
investment. Tackling this problem requires a sound 
evaluation of disaster mitigation policies and tools. 

The theme for HAZARDS-93 is DISASTER MITIGATION: 
SCIENTIFIC AND SOCIO·ECONOMIC ASPECTS. The 
organizing committee welcomes papers on all aspects of 
natural and man~made disasters, but priority will be given to 
those emphasizing the mitigation aspects. The global impact 
of disasters is on the increase as can be seen from the recent 
storm surge impact in Bangladesh in April·May 1991, the 
heavy rain and flood disasters in China in May-July, 1991 and 
the impact of the Mount Pinatubo volcano in the Philippines, 
hurricane Andrew and typhoon Iniki in the United States of 
America in 1992. It is felt that it is time to develop ways and 
means of mitigating disasters and not just to do the basic 
science of understanding these. 

All those interested in natural and man-made hazards and 
their mitigation will not only find much value in the formal 
sessions, but will also have a unique opportunity to confer 
personally with eminent researchers and policy makers in this 
important field. The Organizing Committee invites all 
scientists, engineers and policy makers and others involved 
in natural and technological hazards to participate actively in 
HAZARDS-93 . 

SPONSORSHIP The International Society for the Prevention 
and Mitigation of Natural Hazards (NHSI. the IAPSO 
Commission on Natural Marine Hazards, the Research 
Committee of Natural Disasters of the Chinese Academy of 
Sciences (CAS) and the Institute of Oceanology of CAS are 
the principal scientific organizations sponsoring 
HAZARDS·93 . 
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SUBMISSION OF ABSTRACTS Authors are invited to submit 
abstracts of 250-500 words (not to exceed one typed page) . 
Original and two copies of the abstracts should be sent to the 
chairman of the Scientific Committee (Dr. T.S. Murty) ~ 
March 15, 1993. 

SCIENTIFIC PROGRAM Under the umbrella of HAZARDS - 93 
several symposia and workshops will be held, dealing with all 
aspects of natural and technological disasters, with particular 
emphasis on the mitigation aspects and preventive measures. 
Keynote speakers, special invited lectures and contributed 
papers on current practices and research activities will be 
grouped into the following themes: 

Geological hazards (earthquakes, volcanoes, landslides, 
snow avalanches, soil erosion) 
Meteoro logical hazards (cyclones, droughts, 
desertification, forest fire , etc. 
Hydrological and marine hazards (tsunamis, storm surges, 
floods, sea~level rise, ice, icebergs, and marine biological 
hazards) 
Technological and man-made hazards (air and water 
pollution, deforestation) 
Disaster prevention, mitigation and management 
Economic, social and political aspects 
Tools and techniques for disaster assessments 
Public education and preparedness 
Risk assessment problems 
The IDNDR: a perfect chance to put hazard research into 
practice 

These themes will be organized into formal sessions for the 
symposium and will be described in detail in the final 
program. Each session will commence with a keynote 
address by an invited eminent scientist, to review the state 
of knowledge and set the stage for the contributed 
presentations which w ill be limited to 20 minutes, including 
the question period . Authors preferring to offer a poster 
presentation are requested to write to the Chairman of the 
Scientific Committee. The plenary session, planned for 
September 3, will focus on practical responses to natural and 
man-made hazards, the identification of preferred lines of 
investigation, and actions required to improve measures of 
hazard mitigation. 

For more information contact either: 
Professor Mohammed I. EI·Sabh 
D~partement d'Oc~anographie 

Un iversit~ du Ou~bec Ii Rimouski 
300 AII~e des Ursulines 
Rimouski, Ou~bec, Canada, G5l 3A 1 
Tel: (418) 724-1707 
Fax : (418) 724·1842, Telex: 051-31623 

or 

Dr. T.S . Murty 
Institute of Ocean Sciences 
P.O. Box 60pO 
Sidney, British Columbia, Canada, V8l4B2 
Tel: (604) 363-6311 
Fax: (604) 363-6390, Telex: 0636700764 



CMOS Mailing List 

The following information is compiled from the CMOS mailing 
list as of the end of December 1992. Originally it was 
intended to print a complete list of CMOS members, however, 
some libraries buy a corporate membership in CMOS rather 
than subscribing to our publications separately, and some 
individual members choose the same route. This makes the 
difference between members and libraries somewhat 
indistinct, so I (HJFI decided to publish a complete list of all 
members and subscribers. 

~Igeria 
abah Hammouche ALGIERS ALGERIA 

Argentina 
Maria Cmtia Piccolo BAHIA BLANCA ARGENTINA 

Australia 
CSIRO Div. of Atmospheric Res . ASPENDALE AUSTRALIA 
Macquarie Univ. SYDNEY AUSTRALIA 
Stevan Carter Hobart AUSTRALIA 
Brian G. Sanderson Melbourne AUSTRALIA 61·3·6694699 
A.J . Tata JOLIMONT AUSTRALIA (09)387-7955 
Scott Power MELBOURNE AUSTRALIA 
University of Tasmania HOBART TASMANIA AUSTRALIA 
Univ. of Sydney NEW SOUTH WALES AUSTRALIA 
OS TO Sydney Ubrary PYRMONT NSW AUSTRALIA 
University of Newcastle NEWCASTLE NSW AUSTRALIA 
Hancock Ubrary CANBERRA ACT AUSTRALIA 
Earth Science Library ANU CANBERRA ACT AUSTRALIA 
Bureau of Meteorology MELBOURNE VIC AUSTRALIA 
Monash University CLAYTON VIC AUSTRALIA 
Univ. of Adelaide ADELAIDE SA AUSTRALIA 
Flinders University ADELAIDE SA AUSTRALIA 
Murdoch University CANNING VALE WA AUSTRALIA 

09310 2780{Fax) 
M. Nunaz HOBART AUSTRALIA (02) 202466 
T.T. Gibson TAS AUSTRALIA (002) 202971 
CSIRO Marine Laboratories HOBART TAS AUSTRALIA 
Australian Maritime College LAUNCESTON TAS AUSTRALIA 

Austria 
Universitat Innsbruck 
I.I.A.S .A . 

Belgium 
Hugo M .K. Poppe 

Brazil 

INNSBRUCK AUSTRIA 
LAXENBURG AUSTRIA 

LEUVEN BELGIUM (016)226920 

R.V. Calheiro, BAURU BRAZIL (0142) 23-3608 
Bauipmet-Unesp RIO DE JANEIRO BRAZIL 
Campus de Beuru BAURU BRAZIL 
UNIVERSIDADE ESTADUAL PAULISTA MARillA BRAZIL 
Instituto de Pesquisas Espaciais SAO JOSE DOS CAMPOS BRAZIL 
Univ. de Sao Paulo SAO PAULO BRAZIL 
Universidade de Sao Paulo SAO PAULO BRAZIL 

Chile 
UrilVersidad de la Frontera TEMUCO CHILE 

China 
Beijing Book Co. Inc. LINDEN NJ U.S.A. 
The Silk Rood Trading Company NORTHRIDGE CA U.S.A. 

Denmark 
University of Copenhagen COPENHAGEN DENMARK 

Ireland 
Meteorological Servo DUBLIN EIRE 
Meteorological Servo Ubrary DUBLIN IRELAND 

Finland 
Helsing;n Yliopisto HELSINKI FINLAND 
Finnish Meteorological Inst. HELSINKI FINLAND 
VAISALA Oy HELSINKI FINLAND 

France 
IFREMER-Centre de Bre.t PLOUZANE FRANCE 
METEO FRANCE PARIS FRANCE 
Lab . Meteorologie Dynamique PARIS FRANCE 
Centre Univ. de Velizy VELIZY FRANCE 
IFREMER Centre de Brest PLOUZANE FRANCE 
Observatoire·Laboratoire Assoc. CLERMONT FERRAND FRANCE 
Bib . Interuniversitaire Jussieu PARIS FRANCE 
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C NET DICETISDI ISSY-LES-MOULINEAUX FRANCE 

Germany 
H. Krau8 BONN GERMANY (0228) 735190 
Max Planck Institut fur Meteorologie Hamburg GERMANY 
UNIVERSITATSBIBLIOTHEK BAYREUTH GERMANY 
AMT FUER W.hrgoophysik TRABEN-TRARBACH GERMANY 
Meterologischoll Inst. der Univ. Munchon MUNICH GERMANY 
Erich Kleinjung FLiEGERHORST GERMANY 
Niedef888chsiacha St88tsUnivarsit8tsbibiiothek 

GOTIINGEN GERMANY 
Sta8tsbibliothek zu Beriin BERLIN GERMANY 
Alfred-Wegener-Inst . f. Polar-u MS8resforschung. 

BREMER HAVEN GERMANY 
Bund888mt fur S888chiffahrt HAMBURG GERMANY 
Univarsit88tsbibliothak HANOVER GERMANY 
Deutscher Wetterdienst OFFENBACH GERMANY 
Institut fU8f M8Sf88kunda KIEL GERMANY 
Deutsche" Watterdianstes OFFENBACH GERMANY 
Alfr8d~Weg8ner-lnstitut F,Polar POTSDAM GERMANY 
H.J. Eberhardt BREMEN GERMANY (49) 0421-466781 

Greece 
Aristotelian University THESSALONIKI GREECE 

!!Y.n.9!.ci 
Orszagos Meteorologiai BUDAPEST HUNGARY 

Iceland 
T.E. Jakob"on REYKJAVIK ICELAND (91)31487 
Hlynur Sigtrygg.son REYKJAVIK ICELAND 11)686000 

India 
Indian Inst. of Tropical Meteorology PUNE INDIA 

Iran 
Iranian Meteorological Organization TEHRAN IRAN 

Israel 
Rebrow Univorsity JERUSALEM ISRAEL 

Italy 
Inst . Meteorologia Oceanografia 
INSTITUTO FISBAT-CNR 
Inst Talassografico Di Trieste 
Ubreria Raguzzi 

Japan 

NAPOLI ITALY 
BOLOGNA ITALY 
TRIESTE ITALY 
ROMA ITALY 

Kokkai·Toshokan TOKYO JAPAN 
Chikyu Butsuri KYOTO JAPAN 
Kyoto Daigaku KYOTO JAPAN 
Ehime University EHIME· KEN JAPAN 
University of Tokyo TOKYO JAPAN 
Chikyu Butsuri TOKYO JAPAN 
Kisho Kenkyusho Ubrary IBARAKI JAPAN 
Kisho-Cho Toshogekari TOKYO JAPAN 
Kunio Shiro.owa HOKKAIDO JAPAN (01582)3-3722 
Japan Meteorological Agency TOKYO JAPAN 
Center for Climate System Res . Unlv. of TOKYO JAPAN 
Teion Kenkyusho SAPPORO JAPAN 
USACO ITSUTSUMI-BL) MINATO-KU TOKYO JAPAN 
Tohoku University SENDAI SHI JAPAN 

Korea 
Y.S. Chung CHOONGBOOK KOREA 
Seoul National University SEOUL KOREA 
Yonsei University SEOUL SOUTH KOREA 
Nat. Fisheries Univ. of Pusan PUSAN KOREA 
Korea Ocean Res & Dev Inst. SEOUL SOUTH KOREA 
Sung Kyun Kwan Univ. KYUNGGI·DO KOREA: 

Malaysia 
University of Malaya KUALA LUMPUR MALAYSIA 
Univ. Kebangsasn Malaysia SELANGOR MALAYSIA 

Mexico 
Roberto Castillo MEXICO D.F. MEXICO 

The Netherlands 
Kon Ned Meteorologisch Inst. DE BIL T NETHERLANDS 
Rijksuniversiteit UTRECHT HOLLAND 

New Zealand 
Univ. of Wellington 
Atmospheric Division Ubrary NIWAR 

WELLINGTON NEW ZEALAND 
WELLINGTON NEW ZEALAND 
AUCKLAND NEW ZEALAND University of Auckland 

Univ. of Canterbury 
University of Auckland 

CHRISTCHURCH NEW ZEALAND 
AUCKLAND NEW ZEALAND 
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Norway 
Arkeologisk Museum I Stavanger STAVANGER NORWAY 
Svein Veole BERG EN N ORWA Y 
Langley R. Muir BERGEN NORWAY 
Holgo Skatun HOVIK NORWAY +47-2-477603 
IBM Bergen Env. Sciences Centre BERGEN NORWAY (05)54 46 32 
University of Bergen BERGEN NORWAY 
Geophysical Institute BERGEN NORWAY 

Poland 
Uniwarsytet Gdanski SOPOT POLAND 

Russia 
Inst. Gidrometinform OBNINSK RUSSIA 
Alexander Rabinovich YUZHNO-SAKHALlNSK RUSSIA 
G P N T B Soctor Mko NOVOSIBIRSK RUSSIA 
Gennady I. Jur880v VLADIVOSTOK RUSSIA 
Olog Pyatin VLADIVOSTOK RUSSIA 
Andrey Martinov NOVOSIBIRSK RUSSIA 
V.P. Tereschenkov MOSCOW RUSSIA 
Bibliotoka Akedomii Nauk LENINGRAD RUSSIA 
World Data Centre KAlUGA RUSSIA 
Zontre Bib-Ka An SSSR MOSCOW RUSSIA 

South Africa 
C.S.I.R. Div. for Info. Servo PRETORIA SOUTH AFRICA 
Waerburo PRETORIA SOUTH AFRICA 
Univ. of South Africa PRETORIA SOUTH AFRICA 
Univ. of SteUenbosch STELLENBOSCH SOUTH AFRICA 
Div. Earth, Marine & Atmos. Sc. STELLENBOSCH SOUTH .AFRICA 

Sweden 
R.W. Shaw STOCKHOLM SWEDEN 46-8-723-0260 
Goteborgs Universitet GOTEBORG SWEDEN 
University of Stockholm STOCKHOLM SWEDEN 

Switzerland 
Albert Waldvogel ZURICH SWITZERLAND 
Swiss Federal Institute of Tech. ZURICH SWITZERLAND 
H.P. Schmid ZURICH SWITZERLAND 
Joachim Schug LOEHNINGEN SWITZERLAND 
Eth Bibliothak ZURICH SWITZERLAND 
World Meteorological Organization GENEVA SWITZERLAND 
Dietrich Imboden DUBENDORF SWITZERLAND 

41-1-8235037 

Thailand 
Meteorological Dept. BANGKOK THAILAND 

Turkey 
Yuksekogretim Kurulu BILKENT-ANKARA TURKEY 

United Kingdom 
Inst. of Oceanographic Sciences GODALMING SURREY U.K. 
PROUDMAN OCEANOGRAPHIC LAB. Birkenhead U.K. 
G. Young (Publications) Milton Keynes U.K. 
C. Wilson Gillingham UNITED KINGDOM 44(UK)634-851341 
Cambridge University CAMBRIDGE ENGLAND 
BlackwaWs OXFORD ENGLAND 
University of Oxford OXFORD UNITED KINGDOM 
The Nat. Meteorological lib. BRACKNELL ENGLAND 
E.C.M.R.W.F. Reading ENGLAND 
Clive Temparton READING ENGLAND 01144-734-499624 
British Library BOSTON SPA ENGLAND 
University of Sheffield SHEFFIELD ENGLAND 
University of Exeter EXETER ENGLAND 
Univ. of Southampton SOUTHAMPTON ENGLAND 
W.H. Everett & Son Ltd. LONDON ENGLAND 
University College of Wales ABERYSTWYTH WALES 
Marine Laboratory ABERDEEN SCOTLAND 
D. Merk Smith EDINBURGH SCOTLAND 
University of Edinburgh EDINBURGH SCOTLAND 
Queen's Univ. of Belfast BELFAST NORTH IRELAND 

West Indies 
Caribbean Meteorological Inst. BRIDGETOWN BARBADOS 

WEST INDIES 

Yugoslavia 
JUGOSLOVENSKA KNJIGA 

United States 

BEOGRAD YUGOSLAVIA 

Ann Huraau LITTLETON MA U.S.A . (508) 486-8976 
Alden Electronics Inc. WESTBORO MA U.S.A. (508) 366-8851 
Phillips Research Library HANSCOM AFB MA U.S.A. 
Robert M. Cunningham LINCOLN MA U.S .A. (617) 259-8291 
Alfred Klausmann FRANKLIN MA U.S.A. (617) 589-7033 
Vernon G. Plank MANSFIELD MA U.S.A. (617) 377-2942 

( 2 0) 

Air Frd . Servo WESTWOOD MA U.S.A. 
Harvard University CAMBRIDGE MA U.S.A. 
A.E.R. lnc. CAMBRIDGE MA U.S.A. (617) 547-6207 
MIT Libraria. CAMBRIDGE MA U.S.A. 
K.C. Spengler ARLINGTON MA U.S.A. (617) 227-2425 
Boston University library BOSTON MA U.S.A. 
Marine Biological Lab. WOODS HOLE MA U.S.A. 
Un;v. of Rhode 1.land KINGSTON RI U.S.A. 
Un;v. of Rhode Island NARRAGANSETT RI U.S.A. 
David Hobert NARRAGANSETT RI U.S.A . 
Brown University PROVIDENCE RI U.S.A. 
Dartmouth College HANOVER NH U.S.A. 
Univ. of New Hampshire DURHAM NH U.S.A. 
University of Vermont BURLINGTON VT U.S.A . 
Barry Richw;en LYNDONVILLE VT U.S.A. 

(802) 626-9371 
Eastern Conn. State University WILLIMANTIC CT U.S .A. 
International Ice Patrol GROTON CT U.S.A. 
Yale University NEW HAVEN CT U.S.A. 
David M. Ludlum PRINCETON NJ U.S.A. (609) 921-6181 
Geophysical Fluid Dynamics Lab. PRINCETON NJ U.S.A. 
Kevin Hamilton PRINCETON NJ U.S.A. (609) 452-6673 
American Inst. of Aeronautics and Astra Inc. NEW YORK NY U.S.A. 
NASA Inst. for Space Studies NEW YORK NY U.S.A. 
C.B. Go •• et PLEASANTVILLE NY U.S.A. (914) 769-1350 
Lamont Geological Observatory PALISADES NY U.S .A. 
W.F. Zeltmann BROOKLYN NY U.S.A. (718) 748-8066 
Mart;n Goldstoin BROOKLYN NY U.S.A . (718) 253-4958 
Adelphi University GARDEN CITY NY U.S.A. 
Willard J. Pierson, Jr. WEST HEMPSTEAD NY U.S .A. 

. (212) 650-7591 
M.J. Bowman STONY BROOK NY U.S .A. (516) 632-8669 
State Univ. of NY STONY BROOK NY U.S.A. 
Paul Roebber ALBANY NY U.S.A. 
Univ of New York Albany ALBANY NY U.S.A. 
State Univ. College of N.Y. NEW PALTZ NY U.S.A. 
State University of New York OSWEGO NY U.S.A. 
State University College ONEONTA NY U.S.A. 
State University College BROCKPORT NY U.S.A. 
Mark W. Wysocki ITHACA NY U.S.A. (607) 347-4021 
Cornell University ITHACA NY U.S.A. 
Albert R Mann Library ITHACA NY U.S .A. 
Stephen J. Colucc; ITHACA NY U.S.A . (607) 255-1752 
Univ. of Pittsburgh PITTSBURGH PA U.S.A. 
Gannon University ERIE PA U.S.A. 
Pennsylvania State Univ. UNIVERSITY PARK PA U.S.A. 
Inst. for Scientific Infor. PHILADELPHIA PA U.S.A. 
Swets Subscription Service BERWYN PA U.S .A. 
Indiana University of PA INDIANA PA U.S.A. 
University of Delaware NEWARK DE U.S.A. 
D. James Baker WASHINGTON DC U.S.A. (202) 232-3900 
Howard Univ. WASHINGTON DC U.S.A . 
NATL MET CTR NOAA SUITLAND MD U.S.A . 
Naval Research Lab. WASHINGTON DC U.S .A. 
The library of Congress WASHINGTON DC U.S .A. 
The Johns Hopkins University LAUREL MD U.S.A. 
University of Maryland COLLEGE PARK MD U.S.A . 
University of Maryland COLLEGE PARK MD U.S.A. 
F. Baar COLLEGE PARK MD U.S.A. (301) 405-5387 
World Weather Bldg. CAMP SPRINGS MD U.S.A. 
Greenhorne & O'Mara Inc. GREENBELT MD U.S.A. 
NASA Goddard Space Flight Ctro. GREENBELT MD U.S .A. 
Ismail Gultepa GREENBELT MD U.S.A . (301) 286·7208 
Doan Duffy GREENBELT MD U.S.A. (301) 286-9543 
NOAA ROCKVILLE MD U.S.A. 
National Weather Service SILVER SPRING MD U.S.A. 
Towson St8te Univ6rsity BALTIMORE MD U.S .A. 
Johns Hopkins Univ. BALTIMORE MD U.S.A. 
A 0 Kuhn Lib. & Gallery CATONSVILLE MD U.S .A. 
U.S. Naval Academy library ANNAPOLIS MD U.S.A. 
Francis J. Socey PM. FRMS WEEMS VA U.S.A. (804) 438-6604 
University' of Virginia CHARLOTTESVILLE VA U.S.A. 
Virgi",islnst. of Marine Science GLOUCESTER -POINT VA U.S.A. 
WALLOPS FLIGHT CENTRE WALLOPS ISLAND VA U.S.A. 
NASA-Langley Res. Center HAMPTON VA U.S.A. 
University of North Carolina GREENSBORO NC U.S.A. 
Univ of N Carolina CHAPEL HILL NC U.S.A. 
Duke University DURHAM NC U.S.A. 
East Carolina University GREENVILLE NC U.S.A. 
Appalachian.State Univ. BOONE NC U.S.A. 
National Climetic Data Canter ASHEVillE NC U.S.A. 
Clemson Univ. CLEMSON SC U.S.A. 
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Georgia State Univ. ATLANTA GA U.S.A. 
Univ. of Georgia ATHENS GA U.S.A. 
Rorida State University TALLAHASSEE FL U.S.A. 
Naval Coastal Syst. Ctr. PANAMA CITY FL U,S.A. 
Univ. of Florida GAINESVILLE FL U.S·.A. 
Florids In8t. of Technology MELBOURNE FL U.S.A. 
Nova University DANIA Fl U.S .A. 
Net!. Hurricane Ctr. CORAL GABLES FL U.S.A. 
University of Miami MIAMI FL U.S.A. 
AOML MIAMI FL U.S.A. 
NATUL BIRMINGHAM AL U.S .A . 
Univ. of Ala. TUSCALOOSA AL U.S.A. 
CDR, US Army Missile Command REDSTONE ARSENAL AL U.S.A. 
University of Tennessee KNOXVILLE TN U.S.A. 
Memphis State University MEMPHIS TN U.S.A. 
University of S. Mississippi HATTIESBURG MS U.S.A. 
Univ. of Louisville LOUISVILLE KY U,S.A. 
Ohio State University COLUMBUS OH U.S.A. 
John G.W. Kalley COLUMBUS OH U.S.A. (614)486-4552 
Bowling Green State Univ. BOWLING GREEN OH U.S.A. 
Thoma. Schmidlin KENT OH U.S.A. (216) 672-2045 
Kent State University KENT OH U.S.A. 
Ohio University ATHENS OH U.S.A . 
Univ. Library At IUPUI INDIANAPOLIS IN U.S.A. 
Indiana University BLOOMINGTON IN U.S.A. 
Faxon Fulfillment Center ANN ARBOR MI U.S.A. 
US Dept. of Commerce, NOAA ANN ARBOR MI U.S.A. 
UNAM-C ANN ARBOR MI U.S .A. 
Bib.-Ctr.Docu.Scient & Tech ANN ARBOR MI U.S.A. 
Univ. of Michigan ANN ARBOR MI U.S.A. 
Michigan State University EAST LANSING MI U.S.A. 
R.M. Young Company TRAVERSE CITY MI U.S .A. 

(616) 946-3680 
Northern Michigan Univarsity MARQUETTE MI U.S .A. 
Iowa State University AMES IA U.S.A. 
Univ. of Wisconsin MILWAUKEE WI U.S.A. 
Ronald Grosh MIODLETON WI U.S.A. (608)831 -1128 
Unlv. of Wisconsin-Engineering MADISON WI U.S .A. 
Univ. of Wisconsin/Platteville PLATTEVILLE WI U.S.A. 
D. Petzold RIVER FALLS WI U.S.A. 
University of Wisconsin STEVENS POINT WI U.S.A. 
Univ. of Wisconsin-Lacrosse LA CROSSE WI U.S.A . 
E.J . Pitcher EAGAN MN U.S.A. (612)683-3414 
Univ. of Chicago CHICAGO IL U.S .A . 
Univ. of Illinois URBANA IL U.S.A. 
Ali Tokay URBANA IL U.S.A . (217)333-8242 
UnL of Illinois URBANA IL U.S.A. (217) 333-2046 
Illinois State Water Surv. CHAMPAIGN IL U.S.A. 
Eastern Illinois Unlv. CHARLESTON IL U.S.A. 
AWS Technical Library SCOTT AFB IL U.S.A . 
SE Missouri St. Univ. CAPE GIRARDEAU MO U.S.A. 
Cent. Missouri State Univ. WARRENSBURG MO U.S.A. 
Linda Hall Library KANSAS CITY MO U.S.A. 
Josaph T. Schaefer KANSAS CITY MO U.S .A. (816)374-6263 
N W STraining Ctr.-NOAA KANSAS CITY MO U.S.A. 
Univ. of Missouri-Columbia COLUMBIA MO U.S.A. 
University of Kansas LAWRENCE KS U.S.A. 
University of Nevada OMAHA NE U.S.A . 
University of S. Louisiane LAFAYETTE LA U.S.A. 
Louisiena State University BATON ROUGE LA U.S.A. 
Univ. of Central Arkansas CONWAY AR U.S.A. 
University of Oklahoma NORMAN OK U.S.A. 
NTSU DENTON TX U.S .A. 
Texas A & M University GALVESTON TX U.S.A. 
Texas A & M University COLLEGE STATION TX U.S .A. 
Southwest Texas St. Univ. SAN MARCOS TX U.S.A. 
Univ. of Texas AUSTIN TX U.S.A. 
John Latkemen AUSTIN TX U.S.A. (512) 454-4797 
Texas Tech University LUBBOCK TX U.S.A . 
Univ. of Wyoming DENVER CO U.S.A. 
Auraria Library DENVER CO U.S.A. 
Penrose Library DENVER CO U.S.A. 
US Dept. of Comm/NOAA BOULOER CO U.S.A. 
N.C.A.R. BOULOER CO U.S.A. 
Unlv. of Colorado BOULDER CO U.S .A. 
Coloredo State Unlv. FORT COLLINS CO U.S .A. 
H.C . Vaughan LARAMIE WY U.S.A. (307) 742·5171 
University of Utah SALT LAKE CITY UT U.S.A. 
Arizona State University TEMPE AZ U.S .A. 
University of Arizona TUCSON AZ U.S.A. 
Desert Research lnst. RENO NV U.S.A. 
University Nevada-Reno RENO NV U.S.A. 
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Univ. of California LOS ANGELES CA U.S.A. 
Stava Ladochy LOS ANGELES CA U.S.A. (213) 343-2222 
Univ. of Southern Cal . LOS ANGELES CA U.S.A. 
The Rand Corporation SANTA MONICA CA U.S.A. 
Jot Propul,ion Lab. PASADENA CA U.S.A. (818) 354-4321 
Calif. Stata Univ. NORTHRIDGE CA U.S.A. 
M.W. Ladwitz SAN GABRIELCA U.S.A. (818) 302-9538 
H.H. Hoda, VISTA CA U.S .A . (619) 724-7743 
Scripps Inst. of Oceanogrephy LA JOLLA CA U.S.A. 
San Diego State University SAN DIEGO CA U.S.A. 
University of California SANTA BARBARA CA U.S.A. 
Wa"an Danner CARMEL VALLEY CA U.S.A. (408) 659-0630 
Frank Schwing MONTEREY CA U.S.A. (408) 64&-3298 
Naval Postgraduate School MONTEREY CA U.S.A. 
NOARL Wa.t MONTEREY CA U.S.A. 
Robart L. Haney MONTEREY CA U.S.A. (408) 64&-2516 
California State University HAYWARD CA U.S.A. 
Lawrence Uvermore Lab. LIVERMORE CA U.S.A. 
Univ. of California BERKELEY CA U.S.A . 
Sonoma State University ROHNERT PARK CA U.S.A. 
Jarry A. William, SAN JOSE CA U.S.A. (408) 249-4968 
San Jose State University SAN JOSE CA U.S .A . 
P.F. La.tar SAN JOSE CA U.S.A. (408) 924-5200 
Univ. of Cldifornia DAVIS CA U.S.A. 
Univ. of Hawaii HONOLULU H) U.S.A. 
Oregon State University CORVALLIS OR U.S.A. 
Jeme. N. Moum CORVALLIS OR U.S.A. (503) 737-2553 
A. Huyer CORVALLIS OR U.S.A. (503) 737-2108 
University of Oregon EUGENE OR U.S.A. 
Richard K. Dewey BELLEVUE WA U.S.A. (206)747-7152 
Karen Finstad REDMOND WA U.S.A. (206) 881 -3590 
Unlv. of Washington SEATTLE WA U.S.A. 
NOAA SEATTLE WA U.S.A. 
Taivo Laevastu SEATTLE WA U.S.A. (206) 526-4716 
Eric Kunza SEATTLE WA U.S.A. (206) 543-8467 
Washington State Univ. PULLMAN WA U.S.A. 
University of Alaska FAIRBANKS AK U.S.A. 

Canada 
NeWfOundland 
A. Po hi GANDER ~AY 
James B. Dempsey ST. JOHN'S 
Teresa Canavan ST. JOHN'S 
Jeremy Squires ST. JOHN'S 
Timm J. Otterson ST. JOHN'S 
Devid Schneider ST. JOHN'S 
Bred de Young ST. JOHN'S 
Anne Crawford ST. JOHN'S 
Craig A. Hamm ST. JOHN'S 
Helmar Halide ST. JOHN'S 
Richard L. Hasdrich ST. JOHN'S 
R. Greatbatch ST. JOHN'S 
J.C. Lewis ST. JOHN'S 
C.E. Banfield ST. JOHN'S 
Hong Wang ST. JOHN'S 
John D. Jacobs ST. JOHN'S 
Memorial Univ. of Nfld. ST. JOHN'S 
Don Deibe) ST. JOHN'S 
N.W. Atlantic Fisheries etr ST. JOHN'S 
Savithri Narayanan ST. JOHN'S 
Mone S. EI-Tahan ST. JOHN'S 

.David Burley ST. JOHN'S 
G. Piatt PARADISE 
C. Power GANDER 
Patrick J. Murray Gander 

Nove Scotia 

NF (709) 676-2530 
NF (709) 722· 7023 
NF (709) 772-5025 
NF (709) 722·8197 
NF (709) 722-4470 
NF 
NF (709) 737-8839 
NF (709) 737-4408 
NF (709) 738-3477 
NF (709) 739-8405 
NF (709) 726-6681 
NF (709) 737-8835 
NF (709) 737-8849 
NF (709) 737-8981 
NF (709) 737-2102 
NF (709) 737-7147 
NF 
NF (709) 726-6681 
NF 
NF (709) 772-2844 
NF (709) 737-8369 
NF (709)778-1403 
NF (709) 782-0145 
NF (709) 256-8141 
NF (709) 256-2691 

Colleen Fa"ell HALIFAX COUNTY NS (902)427-6387 
J.D. Abraham ENFIELD NS (902) 426·9200 
E.J .G. Guimond LANTZ NS (902) 883·9063 
Raymond St. Pie"e WINDSOR JCTN NS (902) 426-3716 
David A. Forbe. WINDSOR JCTN NS (902) 426·9162 
Mark Labrecque GREENWOOD NS 
David L. Dewolfe WOLFVILLE NS (902) 542-7988 
Devid Brickmen HALIFAX NS (902)494-1336 
Nova Scotia Agric. College TRURO NS 
K.M. MacDonald DARTMOUTH NS (902) 434-8860 
W.G. Lumsden DARTMOUTH NS (902) 427-2406 
Sylvain de Margerie DARTMOUTH NS (902) 465-5535 
Stephen Newton DARTMOUTH NS (902) 462-3180 
Motoyoshi Ikeda DARTMOUTH NS (902) 435-4595 
C. Fra.er MacNeil OARTMOUTH NS (902) 426-9125 
J .O. Bursey DARTMOUTH NS (902) 435-5793 
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R. Morgen DARTMOUTH NS (902) 435-4234 A_D_J_ O'N.iII LOWER SACK VILLE NS (902) 865-7208 
John Owens Jr. DARTMOUTH NS (902) 466-0236 P. Bowyer LWR_ SACKVILLE NS (902) 865-5251 
J.e. Pearce DARTMOUTH NS (902) 469-3474 
Kim Tai Tee DARTMOUTH NS (902) 426-2930 Prince Edward lsi end 

Ray Crenston DARTMOUTH NS (902) 426-7733 Ernest W. Braildon MONTAGUE PEl (902) 838-4446 

S.D. Smith DARTMOUTH NS (902) 426-3181 Gerald Reichheld WELLINGTON PEl (902) 466-1443 

Charles Quon DARTMOUTH NS (902) 426-3145 New Brunswick 
D.G. Wright DARTMOUTH NS (902) 426-3147 Aildrs St-Hllalre FOX CREEK NB (506) 858-4144 
Pete J. Mudis DARTMOUTH NS (902) 426-8720 Bob E. Robichaud TRACADIE NB (506) 395-2994 
P.C. Smith DARTMOUTH NS (902) 426-3474 Gary N. Kierstead COLES ISLAND NB (506) 422-2612 
B.J . Toplies DARTMOUTH NS (902) 426-8232 Biological Station ST. ANDREWS NB 
C.S. Meson DARTMOUTH NS (902) 426-3857 E.A . Berks MONCTON NB (506) 382-3524 
A. Bennett DARTMOUTH NS (902) 426-5237 R.B. Dickison FREDERICTON NB (506) 450-8802 
R.J. Anderson DARTMOUTH NS (902) 426-3584 David Wartman FREDERICTON NB (506) 450-2760 
R.M. Hendry DARTMOUTH NS (902) 426-3142 Charlos Young FREDERICTON NB (506) 455-3426 
Charlos C.l. Tang DARTMOUTH NS (902) 426-2960 Jim Knight FREDERICTON NB (506) 457-4848 
E.P. Jones DARTMOUTH NS (902) 426-3869 Univ. of New Brunswick FREDERICTON NB (506) 453-4754 
John Loder DARTMOUTH NS (902) 426-4960 Brian Steeves FREDERICTON NB (506) 472-6515 
Helmuth Sandstrom DARTMOUTH NS (902) 426-2930 . David Daugherty FREDERICTON NB (506) 453-4501 
Gary V., Winters DARTMOUTH NS (902) 426-7733 Charles P. Bourque FREDERICTON NB (506) 453-0580 
William Allan Perrie DARTMOUTH NS (902) 426-3985 W.G. Richards FREDERICTON NB (506) 452-3837 
S.J. Prinsenberg DARTMOUTH NS (902) 426-3145 
John R.N. Lazier DARTMOUTH NS (902) 426-2558 Qu6bec 

Ken F. Drinkwater DARTMOUTH NS (902) 426-3582 MlCliOISlivitzky ST_ RAYMOND PO (418) 337-6947 

Raben J. Conover DARTMOUTH NS (902) 426-3847 . Serge Lepage GASPE PO 

J .A. Elliott DARTMOUTH NS (902) 426-8478 Ted Packard ST. DONAT d. RIMOUSKI PO (418) 775-0759 

F.W. Dobson DARTMOUTH NS (902) 426-3584 Dominique Dufour BIC PO (418) 736-4424 

R.W. Trites DARTMOUTH NS (902) 426-2650 Ghislain Jacques CHARLESBOURG PO (418) 644-3482 

N.S . Oakey DARTMOUTH NS (902) 426-3147 Marc Pelletier ~UEBEC PO (418) 692-4722 

Bedford Inst. of Ocean. DARTMOUTH NS Alain A. Vieu STE-FOY PO (418) 656-2072 

Dale Buckley DARTMOUTH NS (902) 426-7732 A.R. Condal STE-FOY PO (418) 832-5227 

Don Lewrence DARTMOUTH NS (902) 426-2431 l'Universit6 Laval STE-FOY PO 

R. Allyn Clarke DARTMOUTH NS (902) 426-2502 A. Hufty STE-FOY PO (418) 656-2512 

D.A. Greenberg DARTMOUTH NS (902) 426-2431 J. Piuze STE-FOY PO (418) 687-1133 

Charles G. Hannah DARTMOUTH NS Odene Mercier STE-FOY PO (418) 688-7775 

William G. Harrison DARTMOUTH NS (902) 426-3879 Michel Ferland STE-FOY PC (418) 644-3461 

Bechara Toulany DARTMOUTH NS (902) 426-3985 Ministere de l'Environnement STE·FOY PO 

R. Nalis DARTMOUTH NS (902) 426-9132 Richard Ladue CAP ROUGE PO (418) 646-0001 

Marthe A. Anderson DARTMOUTH NS (902) 465-3654 Gilles Boulet CAP ROUGE PO (418) 646-1258 

l.B. Swansburg DARTMOUTH NS (902) 463-1991 Gilles Laroche NEUFCHATEL PO (418) 842-6309 

Cerl Anderson DARTMOUTH NS (902) 469-9756 Gilles H. Tremblay MONT-JOLI PO (418) 775-6593 

Pyfon Atlantic Inc. DARTMOUTH NS (902) 463-3344 Gordon Walsh MONT-JOLI PC (418) 775-6577 

Susan K. Lally DARTMOUTH NS (902) 468-3008 Norman Silverberg MONT-JOLI PO (418) 775-6725 

Philip A. Yeats HALIFAX NS Martin Castonguay MONT-JOLI PC (418) 775-0634 

Maureen C. Cribb HALIFAX NS Juanita N. Gearing MONT-JOLI PO (418) 775-6590 

Deborah Hanley HALIFAX NS (902) 492-3557 Annie Letourneau MONT-JOLI PO (418) 775-0721 

Mark McNeil HALIFAX NS (902) 422-9143 Yves Gratton MONT-JOLI PO (418) 775-6641 

R.A. Hornstein HALIFAX NS (902) 422-4174 Pierre Larouche MONT-JOLI PO (418) 775-0569 

Bon J. Van Hardenberg HALIFAX NS (902) 422-7894 Denis Gilbert MONT-JOLI PO (418) 775-0570 

Dalhousie Univ. HALIFAX NS Peches et Oceans MONT-JOLI PO (418) 775-6500 

David A. Griffin HALIFAX NS (902) 494-3674 Alain Vezina MONT-JOLI PO (418) 775-0553 

Bernard P. Boudreau HALIFAX NS (902) 424-8895 Denis Lefaivre MONT-JOLI PO (418) 775-0568 

K.R. Thompson HALIFAX NS (902) 494-3491 Jeffrey A. Runge MONT-JOLI PO (418) 775-0676 

Marlon R. Lewis HALIFAX NS (902) 494-3513 Jee~Claude Therriault MONT-JOLI PO (418) 775-6595 

Peter Galbraith HALIFAX NS (902) 494-7007 Stephana Cote RIMOUSKI PO (418) 725-4737 

A.J. Bowen HALIFAX NS (902) 494-3557 Denis Proulx RIMOUSKI PO (418) 723-8441 

Barry Ruddick HALIFAX NS (902) 424-2505 M. Khalil RIMOUSKI PO (418) 724-1770 

Joseph Umoh HALIFAX NS (902) 494-7007 Jean·Claude Brethes RIMOUSKI PO 

P.J. Wangersky HALIFAX NS (902) 494-3672 Universite du Quebec a Rimouski RIMOUSKI PQ 

Owen Hertzman HALIFAX NS (902) 494-3683 Jocelyne Pellerin· Massi cone RIMOUSKI PO (418) 724-1704 

Madeleine Cahill HALIFAX NS (902) 494-3674 C •••• rToro RIMOUSKI PO (418) 724-1747 

Dan Kelley HALIFAX NS (902) 424-1694 J •• n S.k. RIMOUSKI PO (418) 722-8391 

Glen B. Lesins HALIFAX NS (902) 494-1213 Pi ... o B.land RIMOUSKI PO (514) 724-1746 

Robert M. Moore HALIFAX NS (902) 424-3871 Berbara Bocza,·Karakiewicz RIMOUSKI PO (418) 72.4-1650 

D. Cousens HALIFAX NS (902) 428-6182 VI.dimir Koutitonsky RIMOUSKI PO (418) 724-1763 

MacLaren Plansearch HALIFAX NS (902) 492-4544 Ann. Mauviol RIMOUSKI PO (418) 724-1705 

Andrew Thomas HALIFAX NS (902) 455-0099 Georges Drapeau RIMOUSKI PO (418)724-1650 

Austen Oake HALIFAX NS (902) 420-1767 David Booth RIMOUSKI PO (418) 724-1749 

Reid Dexter HALIFAX NS (902) 454-6760 Jo.n-Rock Brindl. RIMOUSKI PO (418) 724-1760 

Thomas R. King HALIFAX NS (902) 861-3872 Suz.nn. Roy RIMOUSKI PO (418) 724-1748 

R.H . Loucks HALIFAX NS (902) 443-1113 M.1. EI-S.bh RIMOUSKI PO (418) 724-1707 

T . Yao HALIFAX NS (903) 445-2513 D.niol A. D. Lislo RIMOUSKI PO (418) 724-1772 

P.M. Carroll HALIFAX NS (902) 457-1861 Emilien Pelletier RIMOUSKI PQ (418) 72.4-1764 

Robert Reiniger HALIFAX NS (902) 477-9833 J.F. Dumais RIMOUSKI PO (418) 724-1753 

Atlantic Region Ubrary BEDFORD NS (902) 429-9278 Mario Couture RIMOUSKI PQ (418) 72.4-0815 

A.E.S. BEDFORD NS (902) 429-9278 Bomard P.lchat RIMOUSKI PO (418) 775-6782 

Paul Galbraith BEDFORD NS (902) 835-3767 M.~o Gagnon RIMOUSKI PO (418) 723-7390 

John Dublin BEDFORD NS Danl.1 Lavall.. RIMOUSKI PO (418) 725-5635 

A. MacAfee BEDFORD NS (902) 426-9161 Lily St. Amand RIMOUSKI PO (514) 724-1747 

Ken Macdonald BEDFORD NS (902) 426-9181 G •• tan Soucy BERNIERES PO (418) 644-3474 

Billie Beattie BEDFORD NS (902) 835-5136 A.J . O'Doh.rty VILLE DE LA BAlE PO (418) 693-2314 

M. Danks LOWER SACK VILLE NS (902) 426-9161 Andr. L.Blond CHICOUTIMI PO (418) 545-5378 
Until. du Quebec a Chicoutimi CHICOUTIMI PQ 
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Rono Vorroault CHICOUTIMI PO (418) 543-0891 
Raymond Bornai. SHAWINIGAN PO (514) 487-5941 
H. Allard POINTES AUX TREMBLES PO (514) 421·4601 
Gonoq Inc. ANJOU PO (514) 354-2511 
S. Siok MONTREAL PO (514) 283·1126 
Normand Guorin MONTREAL PO (514) 638-3305 
Huang Jinhui MONTREAL PO (514) 259-5958 
Bornord Duga. MONTREAL PO (514) 374-9498 
Holono Coto MONTREAL PO (514) 987-3325 
Michal Roch MONTREAL PO (514) 527-5606 
Josoo Mornoau MONTREAL PO (514) 528-6825 
David M. Holland MONTREAL PO (514) 398-7448 
Maria-France Gueraud MONTREAL PO (514) 283-7629 
Stephana Laroche MONTREAL PO (514) 526-6825 
Serge Desjardins MONTREAL PO (514) 522-7591 
METEOMEDIAfTHE WEATHER NETWORK MONTREAL PO 

(514) 597-1700 
L. Bilodoau MONTREAL PO (514) 840-4525 
Michol Bolond MONTREAL PO (514) 421-4751 
Norman G. Loeb MONTREAL PO 
Pierre Dubreuil MONTREAL PO (514) 
Stophane Goyotto MONTREAL PO (514) 987-3302 
Alain Frappier MONTREAL PO (514) . 
Pierre Dionne OUTREMONT PO (514) 272-8651 
Kazimier Stefanicki MONTREAL PO (514) 276-4549 
Eric Champagne OUTREMONT PO (514) 276-7991 
Silvia Venegas MONTREAL PO (514) 597-1693 
Francois Anctil MONTREAL pa 

. Alfonso Mucci MONTREAL PO (514) 398-4892 
Zhang Sheng MONTREAL PO (514) 398-3765 
Robort Matto MONTREAL PO (514) 398-3758 
Man K. Yau MONTREAL PO (514) 398-3719 
McGill University MONTREAL PO (514) 398-4761 
Van T.V. Nguyan MONTREAL PO (514) 398-6870 
R.G.lngram MONTREAL PO (514) 398-6071 
C. Un MONTREAL PO (514) 398-6079 
Corinno Lo Ouoro MONTREAL PO (514) 398-3758 
L.A . Mysak MONTREAL PO (514) 398-3759 
J.F. Daroma MONTREAL PO (514) 398-3766 
Gan Jianping MONTREAL PO (514) 845-9474 
Richard Manard MONTREAL PO (514) 398-5070 
Shiling Pang MONTREAL PO (514) 398-7448 
Da-Lin Zhang MONTREAL PO (514) 398-8075 
Staphana Balair MONTREAL PO (504) 342-8600 
Roger Davies MONTREAL PO (514) 398-3663 
Thomas Box MONTREAL PO (514) 398-3765 
Robort T"ar MONTREAL PO (514) 398-4770 
B.J. Garniar MONTREAL PO (514) 731-1258 
H.G. Loighton MONTREAL PO (514) 398-3760 
Jia Wang MONTREAL PO (514) 848·9561 
Ecole Polytechnique MONTREAL PO (514) 340~4779 
Universite de Montreal MONTREAL PO 
Univ. du Ouebec a Montreal MONTREAL PO 
I. Zawadzki MONTREAL PO (514) 282·3320 
Claudo Hillaire-Marcal MONTREAL PO (514) 987-3376 
A.J. Robert MONTREAL PO (514) 683-7768 
J .P.R. Laprisa MONTREAL PO (514) 987-3302 
Thurre Christian MONTREAL PO 
Jean-Pierre Blanchet MONTREAL PO (514) 987-3316 
Kim Junipor MONTREAL PO (514) 987-6603 
Marc Lucotte MONTREAL PO (514) 987-3767 
Enrico Torlaschi MONTREAL PO (514)987-3313 
Potor Zweck MONTREAL PO (514) 987-3304 
Concordia Univarsity MONTREAL PO 
Robart Tardif MONTREAL PO 1514) 735-8232 
Anna S. Koziol MONTREAL PO (514) 398-3764 
J.R. Gyakum MONTREAL PO 
Claude Girard MONTREAL PO (514) 483-6925 
Max Dunbar WESTMOUNT PO (514) 398-4407 
Robort M. Stoutjasd>'k MONTREAL PO (514) 484·8997 
J . Blouin MONTREAL PO (514) 597-5000 
Christian Nobert VERDUN PO (514) 767-1649 
Daniol Caya VERDUN PO (514) 987-3325 
E.J . Stansbury MONTREAL PO (514) 334-2037 
F.J . Lamira ST. LAURENT PO (514) 331 ·5087 
Yves Dolage ST. LAURENT PO (514) 421 -4746 
Jocalyn Mailhot ST-LAURENT PO (514) 421 -4760 
Joan-Guy Centin ST-LAURENT PO (514) 748-9480 
J .R.L. Lefaivra SAINT-LAURENT PO (514) 748-0946 
Luc Pouliot ST-LAURENT PO (514) 283-1134 
Anna Glazer MONTREAL PO (514) 485-2109 
Richard Lauronco STE·ROSE-LAVAL PO (514) 283-1628 

(2 3 ) 

Pierre Bourgoin 
V. Turcotte 
G eetan Oeaudelin 
Michel Jean 
Bernard Bilodeau 
Richard Verret 
Pierre F. McDuff 
E. Cormier 
Robert Benoit 
R. Sarrazin 
D.Oav;e 

Claude lelievre 
Gerard Croteau 

Monique Loiselle 

FABREVILLE LAVAL PO (514) 283-1 167 
FABREVILLE PO (514) 962-1339 
LAVAL PO (514) 688-7760 
STE-DOROTHEE PO (514) 421-4845 
STE-DOROTHEE PO (514) 969-0989 
STE-DOROTHEE PO (514) 969-2148 
LASALLE PO (514) 421-4840 
LACHINE PO (51 4) 837-2662 
PIERREFONDS PO (514) 421-2488 
PIERREFONDS PO (514) 421-4658 
DOLLARD-DES-ORMEAUX PO 
(514) 421 -4759 
DOLLARD-DES-ORMEAUX PO 
DOLLARD-DES-ORMEAUX PO 
(514) 421 -1796 
DOLLARD DES ORMEAUX PO 
(514) 421-4632 

Moteoglobo Canada Ltd. DOLLARD-DES-ORMEAUX PO 
(514) 683-0431 

K.R. Johnstone Dollard-des-Ormeaux PO (514) 683-8221 
Les Technologies Meteor. OOllARO-DES-ORMEAUX PO 

U Zhanqing 
Jean Cote 
Peter Bartello 
H.L. Mitchell 
Chantal Rivest 
Monique Tanguay 
Louis Garand 
Pierre Gauthier 
Luc Fillion 
Atmos. Env. Ubrary 
Sylvie Gravel 
Judy Nemeth 
C. Harold Ritchie 
lain B. Findleton 
Leonard Feldmen 
Miriam Blaskovic 
G.J.L. Paulin 
B.P. Marois 
Rene Servranckx 
C.J.F. Anderson 
J.S . Marshall 
E. Yakimiw 

1 -800-363-1866 
DORVAL PO (514) 421 -4758 
DORVAL PO (514) 421 -4742 
DORVAL PO (514) 421 -4764 
DORVAL PO (514) 421 -4755 
DORVAL PO (514) 421 -4764 
DORVAL PO (514) 421-4757 
DORVAL PO (514) 421 -4749 
DORVAL PO (514) 421-4695 
DORVAL PO (514) 421 -4740 
DORVAL PO (514) 421 -4752 
DORVAL PO (514) 421-4741 
DORVAL PO (514) 633-9526 
POINTE CLAIRE PO (514) 426-2567 
POINTE CLAIRE PO (514) 421-4701 
POINT CLAIRE PO (514) 421-4656 
DORVAL PO (514) 633-8270 
POINTE-CLAIRE PO (514) 630-9791 
POINTE CLAIRE PO (5 14) 695-5324 
DORVAL PO (514) 631-8180 
BEACONSFIELD PO (5 14) 630-3380 
BEACONSFIELD PO (51 4) 630-3631 
BEACONSFIELD PO (514) 630-9767 
BEACONSFIELD PO (514) 694-2238 Mireille lavoia 

P.H . Schuepp 
T.A. Lawand 
Aldo Bellon 
Frederic Fabry 
A.N. Staniforth 
R. Desjaradins 

STE-ANNE-DE-BELLEVUE PO (514) 398-7935 
STE-ANNE-DE-BELLEVUE PO 
STE-ANNE-DE-BELLEVUE PO (514) 398-7733 
STE-ANNE-DE-BELLEVUE PO (514) 398-7733 

Universite de Sherbrooke 
Bishop's University 
Paul J. Oelannoy 
G.B. Kennedy 
Jeen-Marc Belanger 
Lorraine Veilleux 
Serge Mainville 
Richard Hogue 
Martine Johnson 
Jacques Montpetit 
Gilles Verner 
Real D' Amours 
Gilles Fournier 
P.A. Bolduc 
Y. Barnier 
Mineraux Noranda Inc. 

Onterio 
J.M.R. Asselin 
H.E. Sadler 
G.W. Robertson 
James Harrington 
Mike Flannigan 
P.A. Davis 
G.L. Pincock 
Peter J. Schwarzhoff 
Jean Claude Mercier 
Agriculture Canada 
Jean-Jacques Noreau 
Neatby Library LRRC 
A. Bootsma 
D.W . Stewart 

BAlE D'URFE PO (514) 421-4748 
BRECKENRIDGE PO (613) 995-5011 
SHERBROOKE PO 
LENNOXVILLE PO 
ST. BRUNO PO (514) 653-0300 
ST. BRUNO PO (514) 653-9356 
BOUCHERVILLE PO (514) 641-4524 
LONGUEUIL PO (514) 468·1043 
ST-LAMBERT PO ( ) 466-1642 
ST-CONSTANT PO (514) 638-2732 
MASCOUCHE PO (514) 474-0485 
DEUX-MONT AGNES PO(514)473-4094 
PINCOURT PO (514) 421-4624 
VAUDREUIL PO (514) 455-5477 
GATINEAU PO (819) 663-5806 
GATINEAU PO (819) 243-5968 
AYLMER PO (613) 996·3788 
ROUYN-NORANDA PO (819) 662-2492 

CUMBERLAND ON (813) 833-0180 
KEMPTVILLE ON (613) 258-3385 
KEMPTVILLE ON (813) 828-5048 
CHALK RIVER ON (613) 589-2880 
CHALK RIVER ON (613) 589-2880 
DEEP RIVER ON (613) 584-3311 
TWEED ON (613) 478 5011 
BELLEVILLE ON 
OTTAWA ON 
OTTAWA ON 
OTTAWA ON 
OTTAWA ON 
OTTAWA ON (613) 995-5011 
OTTAWA ON (613) 995-5011 
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Wann. M. Dwy.r OTTAWA' ON (8'3) 995-5011 Richard L. Penner BELLEVILLE ON (8 13) 394-4977 
Pari. W. Vachon OTTAWA ON (813) 998·9060 Nil. Rob.rt Ek TRENTON ON (8'3) 
Bruce Howe OTTAWA ON Peter Lafleur PETERBOROUGH ON (705) 749-2719 
J.an Gagnon OTTAWA ON (8'3) 990-0280 Wayne Evan. PETERBOROUGH ON 
Dept. of Fisheries and Oceana OTTAWA ON Peter Scholefield KETTLE BY ON (4'8) 939-7638 
Bruce Rawson OTTAWA ON Andrej Sauleslaja KING CITY ON (4, 6) 833-5' 48 
Environment Canada OTTAWA ON Susan Smylie KING CITY ON (4'8) 736-5245 
Lan Good OTTAWA ON G.D.V. Williams COLDWATER ON (705) 835-232' 
F. Rain.r Engalhardt OTTAWA ON (8'9) 997-83,8 B.W. Boville HAWKESTONE ON (705) 487-3'05 
National Ubrary of Canada OTTAWA ON Wendo A.R. Kemocki THORNTON ON (705) 424-2,3' 
Myron Olaskiw OTTAWA ON (8'3)993-5339 D.M. Scott CALEDON EAST ON (4'8) 584-9112 
Nat. Research Council OTTAWA ON Brian W. Wonnomeker CALEDON EAST ON (4'8) 880-0528 
R. Kurtz OTTAWA ON Hal Heathorington CALEDON EAST ON (4'8) 584-2880 
Godaii.va Dablond. OTTAWA ON (8'3) 952-2727 Peter Elm. CALEDON-EAST ON 
A. Ray, D.Sc. GLOUCESTER ON (8'3) 824-7'88 Keith Devidson FREEL TON ON (4'8) 889-8'83 
Nikolaoa Balaskas GLOUCESTER ON (8'3)830-8880 Hans VanLoouwen PICKERING ON (418) 839-5353 
B.J. Tait ORLEANS ON (8'3) 990-8262 Helmut Wernaburg ST. CATHARINES ON 
M.J. Hawk.. ORLEANS ON (8'3) 998-3861 Brock University ST. CATHARINES ON 
P.W. Cot. ORLEANS ON (8'3) 824-5723 Donald K. Smith GRIMSBY ON (416) 945-1563 
Kanneth H. Clark OTTAWA ON (813) 953-5207 Carl E. Grove MARKHAM ON 
J.P. Bruc. OTTAWA ON (8'3) 731-5929 Josn M. Masterton UNIONVILLE ON (418) 477-3739 
W.I . Pugslay OTTAWA ON (8'3) 995-4173 K.W. Daly UNIONVILLE ON (416) 789-4707 
N.J. Campball OTTAWA ON (8,3) 990-029B K.K. Szeto MARKHAM ON (416) 978-52'3 
A.D. Gat.s GLOUCESTER ON (613)748-1794 M.L. Khandekar UNIONVILLE ON (4'6) 739-49'3 
Barri. Towill GLOUCESTER ON (813) 998-5328 WORLD WEATHERWATCH MARKHAM ON (4'6) 477-4,20 
Ian Black OTTAWA ON (813) 825-8104 C.S . Matthias THORNHILL ON (4'8) 739-4448 
Roysl Can . G.og. Soc. VANIER ON (613)745-4629 Diane Michelangali THORNHILL ON (4 16) 77 I -6658 
Robart K. Croas OTTAWA ON (813)996-3658 Josaph E. Shaykowich THORNHILL ON (416) 739-4978 
K. Gajewski OTTAWA ON John M. Campball NEWMARKET ON (416) 
W.B. Watson OTTAWA ON S. Lambart NEWMARKET ON (418) 898-4858 
University of Ottawa OTTAWA ON B.D . Gra.r NEWMARKET ON (416) 676-35,3 
Dugsld Walls OTTAWA ON (8,3) 236-5876 D. Loung NEWMARKET ON (416) B95-2384 
Dennis M. Nazarenko OTTAWA ON (613) 236·5876 James Freemantle NEWMARKET ON (416) B53-95'2 
T.M. Dauphine. OTTAWA ON (613) 232-9957 William D. Hogg NEWMARKET ON (4'6) 739-4348 
R.I. Basu OTTAWA ON (613) 722-2247 B.E. Goodieon NEWMARKET ON (416) 739-4345 
Douglas Russell OTTAWA ON (603) 996-3562 J.C. McLeod NEWMARKET ON (4'6) 739-4707 
Rosa D. Brown OTTAWA ON (S13) 996-4488 Carol McLaod NEWMARKET ON 
Ralph V. Horn. OTTAWA ON (813) 235-6257 Garry M. Pearson STOUFFVILLE ON (416) 640-5145 
Carleton University OTTAWA ON Senes Consultants RICHMOND HILL ON (416) 764-9380 
J. MacPherson OTTAWA ON (813) 521-0404 R.K. Vupputuri RICHMOND HILL ON (416) 770-3157 
John D. Reid OTTAWA ON (813) 736-0544 R.A. Miller RICHMOND HILL ON (416) 889-9835 
Wayne S. Richardson OTTAWA ON (819) 953-9364 R.J. Mille RICHMOND HILL ON (416) 883-9709 
Keith Greenaway OTTAWA ON (613) 728-8789 T.H. Cutlar RICHMOND HILL ON 
A.P. Beaton OTTAWA ON (613) 729-5014 Richard L. Barry RICHMOND HILL ON (4'6)739-4961 
A.J. Chisholm OTTAWA ON (613) 722-8810 N. McFarlane RICHMOND HILL ON (4'6)88'-1604 
J.R. Kaalay OTTAWA ON (613) 990-0246 P.E. Morilaas RICHMOND HILL ON (416) 739-4995 
Uri Schwarz OTTAWA ON (813) 990-0300 J.A.W. McCulloch RICHMOND HILL ON (416)737-2064 
Olav H. Lokan OTTAWA ON (613) 225-4234 P.W. Summars RICHMOND HILL ON (4'8) 508-7509 
H.R. Armstrong NEPEAN ON (8131225·8373 C.M. Banic RICHMOND HILL ON (416) 773-2140 
1.0. Rutharford NEPEAN ON (613) 723·4757 K.A. Davina AURORA ON (4'6) 727-3789 
Rabecca Milo NEPEAN ON (8 I 3) 723· I 333 Robert J. Morris AURORA ON (4,6)841-2'97 
Bob Jones NEPEAN ON (6 I 3) 998-3320 Bruno de Loranzia AURORA ON (416) 739-4920 
Deniel Wong NEPEAN ON (6 13) 225-9876 N. Bussiaras AURORA ON (416) 739-4352 
B.R. Ramsay NEPEAN ON (6 13) 996-5236 T.R. Allsopp AURORA ON '(416) 727-2835 
David M. Pollock NEPEAN ON (6 131 995-68 I 8 D.W. Phillips AURORA ON (416) 727-0654 
Terrence F. Mullane NEPEAN ON (613) 996-4675 G.A. McKay THORNHILL ON (416) 889-3752 
D. Mudry NEPEAN ON (6131995·6730 D. McCulloch THORNHILL ON (416) 739·4981 
Patrick Spearey NEPEAN ON (613) 828·6747 Heathar E. Auld THORNHILL ON (416)669-6152 
D. Nowall NEPEAN ON (6'3) 820·8678 Oscar Koran CONCORD ON (416) 739-4971 
J.C. Falkingham NEPEAN ON (613) 996-0001 F.J. Conway CONCORD ON (416) 669-4489 
R.B.L. Stoddart NEPEAN ON (613) 990-0302 Roger Dalay CONCORD ON (4 16) 739-43 15 
Charlie Wandall NEPEAN ON (613) 825-6568 Norman Donaldson CONCORD ON (416) 739·4610 
Murray A. Cameron NEPEAN ON (613) 825-7887 Saroja Polavarapu CONCORD ON (416) 739-4897 
Bernard Martin KANATA ON (613) 592-3975 T.B. Low WOODBRIDGE ON (416) B5,-4730 
E.D. Mortimer KANATA ON CKVR Talevision BARRIE ON (705) 728-97' I 
A.M. Gillingham KANATA ON (6'3) 591-1805 Airflow Dev. Canooa Ltd. MISSISSAUGA ON (4'6) 624-2133 
G.L. Holland KANATA ON (6 13) 990-0297 H.N. Kagawa MISSISSAUGA ON (416) 739-4943 
C.J. Stead KANATA ON (613) 592-1728 John McBride MISSISSAUGA ON (416)739-4973 
W.L. Ranahan KANATA ON (6'3) 998-3624 E.J. Truhlar MISSISSAUGA ON (416) 238-8254 
Larry Funn.1I KANATA ON (603)996·4'96 Christian Blanchette MISSISSAUGA ON (4'6)736-2100 
V.R. Narslla KANATA ON (613) 592-0029 C. Martin MISSISSAUGA ON (416) 275-6397 
J.R. Wilson MANOTICK ON (613) 692·3009 J.H. Alexander MISSISSAUGA ON (416) 848-4657 
Kenneth B. Yuen MANOTICK ON (613)990-031 I 
Ksn Morris CORNWALL ON (613) 938-7485 

R. Lalbeharry MISSISSAUGA ON (416) 739-4912 
M.P. Olson MISSISSAUGA ON (416) 270-8084 

Robart Parron CORNWALL ON (613) 936·5518 D.N. McMullen MISSISSAUGA ON (416) 277-8618 
Msry Regan CORNWALL ON (613) 932·3020 Evalyn E. Wilson MISSISSAUGA ON (416) 274-4868 
Transport Canada Training Inst. CORNWAll ON David M. Sparrow MISSISSAUGA ON (416) 855-6'84 
Staphan Fogarasi CARLETON PLACE ON (613) 257-8329 Ontario Hydro MISSISSAUGA ON (416) 855·6172 
J.H. McCaughay KINGSTON ON (613) 545-6035 University of Toronto MISSISSAUGA ON 
Quaen's University KINGSTON ON D.S. Munro MISSISSAUGA ON (416) 828-3929 
S.Orvig KINGSTON ON (613) 547-2185 
Robart Michaud BELLEVILLE ON (613) 969-0268 

Martin A. Rawlings MISSISSAUGA ON (416) 764-9380 
Jaan F. Charast MISSISSAUGA ON (416) 542-2558 
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James A. Hamilton MISSISSAUGA ON 1403) 436-4807 
Thomas B. Kilpatrick OAKVILLE ON 1416) 842-6272 
F.K. Hare OAKVILLE ON 1416) 849-1374 
Gerald L. Diamond OAKVILLE ON (416) 847-2254 
Guy Fenech BRAMALEA ON 1416) 739-4996 
Robert Crawford BRAMALEA ON 1416) 739-4611 
Mervin Palmer BRAMPTON ON 1416) 458-4044 
R.G. Dickey BRAMPTON ON (416) 451-1367 
J.R. Janzen BRAMPTON ON 1416) 739-4979 
Michael Leduc BRAMPTON ON 1416) 848-6020 
Roger Street BRAMPTON ON 1416) 739-4271 
H.L.B. Ferguson BOLTON ON 
G.L. Wolfe BOLTON ON 1416) 676-4540 
C.B. Ademson BOLTON ON 1416) 739-4941 
John P. O'Reilly_ GEORGETOWN ON 1416) 877-6283 
A.J. Russell GEORGETOWN ON 1416) 877-1377 
P.F. Hamblin BURLINGTON ON 1416) 336-4921 
G.K. Rodgers BURLINGTON ON 1416) 336-4888 
Jemes R. Salmon BURLINGTON ON 1416) 335-9670 
Raj C. Murthy BURLINGTON ON 1416) 338-4920 
Canada Centre for Inland Waters BURLINGTON ON 
W.M. Schertzer BURLINGTON ON 14161336-4920 
Ann K. Ma.sa BURLINGTON ON 14161336-4809 
M. Donelan BURLINGTON ON 14161336-4879 
F.M. Boyce BURLINGTON ON 1416) 336-4921 
Stephen Lamming BURLINGTON ON 1416) 639-0920 
Hamilton Public Library HAMILTON ON 
Weyne R. Rouse HAMILTON ON 1416-525-9140X4538 
loennis K. Tsenia HAMILTON ON "(416)525-9140X441S 
McMaster Univ. Library HAMILTON ON 
D.R. Hudak MILTON ON (416) 878-1337 
Scarborough College SCARBOROUGH ON 
Greg McFarquhar WEST HILL ON 14161978-5213 
Blair Greanan SCARBOROUGH ON 14161978-5213 
livored Radonjic SCARBOROUGH ON 14161764-9380 
S. Bhartendu SCARBOROUGH ON 14161973-5820 
E. Goldberg WILLOWDALE ON 14161739-4919 
Harold S. Belore WILLOWDALE ON 14161497-2929 
D.J. McKey WILLOWDALE ON 14161493-6408 
P.Y.T. Louie WILLOWDALE ON 14161491-9655 
G. Klein WILLOWDALE ON 14161 667-4762 
Jean Van Dusen WILLOWDALE ON (416) 494-4354 
Raymond J. Dewey NORTH YORK ON 14161499-9000 
Melcolm Still WILLOWDALE ON 14161221-2768 
Yem T. Tam WILLOWDALE ON 1416)231 -4111 
Anne O'Toole WILLOWDALE ON 1416) 739-4543 
Robert B. Saunders NORTH YORK ON 1416) 739-4978 
David Gardner WILLOWDALE ON 1416) 222-2309 
Jacob Padro NORTH YORK ON 1416) 739-4857 
Jacek Kaminski WILLOWDALE ON (416) 665-7735 
M. Crowe TORONTO ON 
Catherine L. Deir WILLOWDALE ON 14161 250-0208 
Gordon Shimizu WILLOWDALE ON 1416) 226-6320 
Ambury Stuart WILLOWDALE ON 14161226-3765 
L. Shenfeld WILLOWDALE ON 14161733-4243 
R.S. Schemenauer WILLOWDALE ON 1416) 667-4684 
Michal Niewiadomski WILlOWDALE ON (416) 978-2955 
Gordon J. Douglas WILLOWDALE ON 1416) 
J. Clodman WILLOWDALE ON 14161665-2986 
W.L. Godson WILLOWDALE ON 14161663-2349 
C.L. Crozier DON MILLS ON 1416) 447-2688 
Ontario Science Centre DON MILLS ON 
D.P. Mcintyre DON MILLS ON 1416) 444-6085 
Concord Environmental DOWNS VIEW ON 14161 630-6331 
Anthony Ciccone DOWNSVIEW ON (416) 630-6331 
Anna Deptuch-Stapf DOWNS VIEW ON 14161 739-4438 
Stephen Clodman DOWNS VIEW ON 1416) 739-4925 
S. Venkatesh DOWNSVIEW ON 1416) 739-4911 
V.S. Derco DOWNSVIEW ON 1416) 739-4856 
Tom Agnew DOWNSVIEW ON 
Richard Leaitch DOWNSVIEW ON 1416) 739-4616 
Henry G. Hengeveld DOWNSVIEW ON 14161222-6834 
Michael D. Moran DOWNS VIEW ON 14161 739-4463 
E.G. Morrissey DOWNS VIEW ON (4161 739-4878 
Ron Stewart DOWNS VIEW ON 14161739-4608 
G.J. Boer DOWNSVIEW ON 14161739-4416 
Atmospheric Environment Service DOWNS VIEW ON 
J.L Walmsley DOWNSVIEW ON 1416) 739-4861 
S. Cohen DOWNS VIEW ON 1416) 739-4389 
G.A. lsaec DOWNS VIEW ON 1416) 739-4605 
HW. Teunissen DOWNS VIEW ON (416) 739-4884 
Rumen D. Bojkov DOWNSVIEW ON (416) 731-2958 
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Williom Gough DOWNS VIEW ON (416) 739-4417 
ON (416) 833-2282 

. ON 1416) 739-4869 
ON (416) 739-4415 
ON 14161 739-4868 
1416) 739-4425 
1416) 739-4422 

Paul Joe DOWNSVIEW 
D.M. Whelpdale DOWNSVIEW 
Francis W . Zwiers DOWNS VIEW 
Leonard A. Barrie DOWNS VIEW 
John Koshyk TORONTO ON 
DiaM Ver8eghy TORONTO ON 
Atmos. EnviroM1ent Service DOWNS VIEW ON 
A.F. Davies 
Wade Sandiland8 
Joyce KWHn 
York University 
P.A. Taylor 
C.I.R.A.C. 
G.P. Klaa88en 
Steven Feldstein 
Paul Andrew Makar 
John C. McConnell 
Edna Templeton 
Rosemary T abory 
KelResearch Corp. 
A. Baalby 
Edmond Chan 
Michael Collins 
Max S. Perchanok 
D .G. McGillivray 
J .R.H . Noble 
C. Best 
City Adult Learning Ctra. 
David Broadhurst 
M.K. Thomas 
P.G. Aber 
Metro Tor. Ub. Board 
K.C. Walduck 
Robart Nissen 
Bruca Findlay 
John D. Steenbergen 
John Knox 
Andrew J. Forester 
S. Lapczak 
Wanmin Gong 
Boris Weisman 
R.E. Munn 
University of Toronto 
James R. Drummond 
Guang Jun Zhang 
Zuohao Cao 
R. Ust 
Wm. Richard Peltier 
Murray Mackay 
T .G. Shepherd 
H.R. Cho 
R. Kolomeychuk 
Robert M. Bloxam 
Anne Walker 
Keith David Moore 
Ron Bianchi 
Brian D. Marshall 
Keith Ayotte 
C. Murrey 
Peter N . Gryniewski 
T .J.G. Henry 
Ria Reesor 
F.D. Thompson 
J .D. Holland 
V.R. Turner 
John M . Hanesiak 
Diep N . Trat 
Pierre Tourigny 
Bryn Jones 
R.A. Treidl 
Ph.D . Associates Inc. 
Edward W. Hare 
D.H. Champ 
Donald C. McKay 
Arjen Verkaik 
Stan Orien 
E.A. Davis 
J. Fuentes 
Murray Brown 
Univ. of Guelph 
K.M . King 

DOWNSVIEW 
NORTH YORK 
DOWNSVIEW 
NORTH YORK 
NORTH YORK 
NORTH YORK 
NORTH YORK 
NORTH YORK 
NORTH YORK 
NORTH YORK 
DOWNSVIEW 
DOWNSVIEW 
DOWNSVIEW 
DOWNSVIEW 
DOWNSVIEW 
NORTH YORK 
TORONTO ON 
TORONTO ON 
TORONTO ON 
TORONTO ON 
TORONTO ON 
TORONTO ON 
TORONTO ON 
TORONTO ON 
TORONTO ON 
TORONTO ON 
TORONTO ON 
TORONTO ON 
TORONTO ON 
TORONTO ON 
TORONTO ON 
TORONTO ON 
TORONTO ON 
TORONTO ON 
TORONTO ON 
TORONTO ON 

ON 1416) 635-1875 
ON (416) 784-0416 
ON (416) 736-2400 
ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 
ON 

14161 738-5245 
14161 736-5586 
14161738-5245 
14161736-2100 
(416) 736-2100 
(416) 736-2100 
14161738-2100 
1416) 739-1 373 
14161738-0521 
14161 739-4908 

ON 14161 665-5409 
(416) 235-4680 
1416) 477-0870 
14161421-1945 
14161 698-9490 

1416) 461-2964 
1416) 489-5421 
14161973-1114 
14161 928-5238 
(4161366-7511 
14161 978-5213 

(416) 486-1689 
1416) 488-4356 
14161 482-8258 
14161 485-5241 
14161 739-4288 
(416) 944-2648 
14161 978-8202 

TORONTO ON (416) 978-4723 
TORONTO ON (416) 978-2955 
TORONTO ON 1416) 978-2955 
TORONTO ON 1416) 445-2947 
TORONTO ON 1416) 978-2938 
TORONTO ON 1416) 978-2955 
TORONTO ON 14161978-6824 
TORONTO ON 14161 978-4992 
TORONTO ON 1416) 964-7475 
TORONTO ON (4161 782-5206 
TORONTO ON (416)654-5855 
TORONTO ON 1416) 825-4777 
TORONTO ON 1416) 658-9957 
TORONTO ON 1416)614-2334 
TORONTO ON 14161736-2100 
TORONTO ON 14161 769-5154 
TORONTO ON 14161 965-6292 
TORONTO ON 1416) 259-4063 
ETOBICOKE ON 1416) 259-1368 
ISLINGTON ON (4161 231-2010 
ISLINGTON ON 14161 621-7676 
ISLINGTON ON 1416) 621-6356 
ETOBICOKE ON 14161 621 -1522 
WESTON ON 1416) 739-1147 
WESTON ON 1416) 739-4969 
WESTON ON 1416) 241 -5871 
WESTON ON 14161247-1452 
REXDALE ON 14161 736-5295 
REXDALE ON 1416) 739-4638 
REXDALE ON (416) 741-5303 
PUSLINCH ON 1416) 739-4373 
ELMWOOD ON 14161 562-5403 
WINGHAM ON 
RODNEY ON ( ) 785-2077 
GUELPH ON 15191763-1963 
GUELPH ON 1519) 824-4120 
GUELPH ON 
GUELPH ON 1519) 824-4120 



CMOS Mailing List (cont.) 
T.J. Gillespie GUELPH ON (519)824-4120x2645 
Anton Devie. GUELPH ON (519) 823-1311 
Micha.1 Lapage GUELPH ON (519) 823-1311 
David S. Chadder GUELPH ON (5 19) 823-1 3 11 
John Newell KITCHENER ON (519) 894-1653 
Gloria E. Ellenton WATERLOO ON (519) 886-5737 
Wilfrid Laurier Unlv. WATERLOO ON 
Jerry Hall WATERLOO ON (519) 884-1970 
Tim Papakyriakou WATERLOO ON (519)885-1 211 X6070 
Gordon David Stubley WATERLOO ON (519) 885-1211 
Univ. of Waterioo WATERLOO ON 
David Barber WATERLOO ON (519) 885-1211 
Ellsworth Ledraw WATERLOO ON (5 19) 885-1211 
T.W.R. East WATERLOO ON (5 19) 746-7809 
H.D. Forrest LONDON ON (519) 452-4265 
R.C. Murty LONDON ON (519) 661-2111 
University of Western Ontario LONDON ON 
A.G. Davenport LONDON ON (519) 661-3338 
Stephen R. Rameay LONDON ON (519) 661-3338 
Pete Jackson LONDON ON (519) 679-2 11 1 
Jay Campbell LONDON ON (519) 686-8810 
Fred Hoppar GODERICH ON (416) 739-4872 
University of Windsor WINDSOR ON 
Inco Limited COPPER CUFF ON 
D.A. Bernachi NORTH BAY ON (705) 474-7575 
P.D. McTaggart-Cowan BRACEBRIDGE ON (705) 645-9090 
Laurentian Univ. Lib . SUDBURY ON 
Science North SUDBURY ON (705) 522-3701 
C. Gordon Kirk TIMMINS ON (705) 264-1321 
Lakehead Univ. THUNDER BAY ON 
William Laidlaw THUNDER BAY ON (705) 622-6444 
Onto Min. of Nat. Res. THUNDER BAY ON . 
D. Wessel DRYDEN ON (807) 937-4942 

Manitoba 
Brian Amiro 
Yahui Zhuang 
G.D. Machnee 
Ray Garnett 
G.V. Price 
Lou Legal 
T .S. Shannon 
Doris Quinn 
A.A . Warkentin 
B. Friesen 
G.D. Moody 
University of Winnipeg 
Denny Blair 
A. Reimer 
A.E.S. 
Denis Cube 
M. Austford 
C.M . Robertson 
Karen A. Dewar 
D.G . Schaefer 
D. Henry 
J.J. Labelle 
S.V.A. Gordon 
Gilles Simard 
G. Barrie Atkinson 
A.H . Lamont 
Mark Gerlyand 
Ken Fluto 
James Cummine 
Jay Anderson 
W.H. Hartman 
Univ. of Manitoba 
Bevan Lawson 
R.A. McGinn 
Brandon University 
Eric Dowsett 

Saskatchewan 
Stephen R. Phillips 
P.F.R.A. library 
A.H. Paul 
Univ. of Regina 
R. Hopkinson 
Bruno Grenier 
F.G. Hunter 
Kenneth H. Jones 
J.M. Whiting 
F.J . Eley 

PINAWA MB (204) 753-2311 
PINAWA MB (204) 753-2384 
SELKIRK MB (204) 757-4745 
WINNIPEG MB (204) 983-3563 
WINNIPEG MB (204) 669-4220 
WINNIPEG MB (204) 253-0900 
WINNIPEG MB (204) 253-2865 
WINNIPEG MB (204) 833-5838 
WINNIPEG MB (204) 945-6698 
WINNIPEG MB (204) 889·3806 
WINNIPEG MB (204) 837-7216 
WINNIPEG MB 
WINNIPEG MB (204) 786·9278 
WINNIPEG MB (204) 453·6677 
WINNIPEG MB 
WINNIPEG MB (204) 666·0604 
WINNIPEG MB (204) 945·6678 
WINNIPEG MB 
WINNIPEG MB (204) 889-1450 
WINNIPEG MB (204) 885·6795 
WINNIPEG MB (204) 888-4664 
ST. JAMES MB (204) 837-4601 
WINNIPEG MB (204) 837·5301 
WINNIPEG MB (204) 832·2641 
WINNIPEG MB (204) 983·6059 
WINNIPEG MB (204) 837·5249 
WINNIPEG MB (204) 831-4351 
WINNIPEG MB (204) 983-2080 
WINNIPEG MB (204) 831-6237 
WINNIPEG MB (204) 474-1485 
WINNIPEG MB (204) 895-0248 
WINNIPEG MB 
WINNIPEG MB (204) 269·3748 
BRANDON MB (204) 727-9771 
BRANDON MB 
BRANDON MB (204) 728-6941 

LANGHAM SK (306) 283-4490 
REGINA SK (306) 780-5100 
REGINA SK (306) 585·4223 
REGINA SK 
REGINA SK 
REG INA SK 
REGINA SK 
REGINA SK 
SASKATOON 
SASKATOON 

(306) 780-5739 
(306) 584-7073 
(306) 780-5738 
(306) 545·4041 

SK (306) 664-5423 
SK (306) 373-9703 

D.J. Beuer SASKATOON SK (306) 975-5799 
Blai r Morrow SASKATOON SK (306) 477-2568 
Richard G. Lawford SASKATOON SK (306) 975-5775 
L.E. Welsh SASKATOON SK (306) 975-5688 
John Maybank SASKATOON SK (306) 382-1906 
M.D. Sommerfeldt SASKATOON SK (306) 244-0881 
Alan Maneon SASKATOON SK (306) 343-371 1 
Brende O'Connor SASKATOON SK (306) 996-4997 
Univ. Saskatchewan SASKATOON SK (306) 343-3181 
W. Nicholaichuk SASKATOON SK (306) 975-5748 
E.A. Ripley SASKATOON SK (306) 966·4955 
Donald McEwen SASKATOON SK (306) 966-6440 
S.R. Shewchuk SASKATOON SK (306) 933-5437 
E. Wheaton SASKATOON SK (306) 933-8179 
Virginia Wittrock SASKATOON SK (306) 933-8122 
National Hydrology Res. Inst. SASKATOON SK 
Chris Sackiw SASKATOON SK (306) 975-4324 
Sandra Forsberg SASKATOON SK (306) 975·5771 
G.S . Strong SASKATOON SK (306) 975-5809 
Harold Steppuhn SWIFT CURRENT SK (306) 773-4621 

Alberta 
K.L. Stewart LANCASTER PARK AB (403) 973-4160 
K.D. Hage ' WINTERBURN AB (403) 470-0098 
Mervyn Daviee BRAGG CREEK AB (403) 949-3724 
Malcolm G. Lowings LETHBRIDGE AB (403) 329-0373 
Hugh D.J . McLean LETHBRIDGE AB (403) 328-1706 
Univ. of Lethbridge LETHBRIDGE AS 
Sean M. McGinn LETHBRIDGE AB (403) 327-4561 
I. Saunders LETHBRIDGE AB (403) 329·2225 
Western Research CALGARY AS (403) 291-1313 
W.A. Murray CALGARY AB (403) 275-0414 
E.C. Rhodes CALGARY AB (403) 275·0287 
Esso Resources Canada ltd. CALGARY AS 
Li.a Welpole CALGARY AB (403) 284-0104 
University of Calgary CALGARY AS (403) 220-3481 
R.D. Rowe CALGARY AB (403) 220-5788 
Chrie Hill CALGARY AB (403) 264-5575 
John Miller CALGARY AB (403) 296-4824 
National Energy Board CALGARY AB (403) 299-3676 
Doug Davison CALGARY AB (403) 266-0900 
R.C. Rudolph CALGARY AB (403) 266·0900 
T. Krause CALGARY AB (403) 266-0900 
Eric Leavitt CALGARY AB 1403) 266-0900 
L. Geoffrey Spedding CALGARY AB (403) 259·0335 
Oleh Mycyk CALGARY AB (403) 541-0575 
W.C. Thompson CALGARY AB (403) 286-6215 
Maureen McHenry CALGARY AB (403) 260-4931 
Lok Yon CALGARY AB (403) 284-7460 
G.K. Sato CALGARY AB (403) 299-3675 
Red Deer Col/ege RED DEER AB 
Douglas M. Dixon EDMONTON AB (403) 475-8587 
Bruce A. John.on EDMONTON AB (403) 471-3692 
Kevin Everett EDMONTON AB (403) 426-4346 
C.E . Thompson EDMONTON AB (403) 426- 1924 
Edmonton Public Library EDMONTON AS 
Marianne English EDMONTON AS (403) 427-5200 
Alberta Environment Library EDMONTON AS 
larry T . Winstone EDMONTON AS (403) 489-4343 
G.R. Atchison EDMONTON AB (403) 468-7925 
R.W. Honch EDMONTON AB (403) 437-1540 
John Peter MacPhee EDMONTON AB (403) 465-9733 
Bruno Larochelle EDMONTON AS (403) 465-2239 
Ronald Goodson EDMONTON AS (403) 468-9711 
Campbell Scient. Canada Corp. EDMONTON AB (403) 461-5158 
Ed Heacock EDMONTON AB (403) 437-2979 
David G. Hughe. EDMONTON AB (403) 432-3519 
Patrick G. Timko EDMONTON AB (403) 432-9496 
G.E. Swaters EDMONTON AB (403) 492-7159 
Faye E. Hicks, P. Eng. EDMONTON AB (403) 492-7 170 
G.W. Reuter EDMONTON AB (403) 492-0358 
J.D. Wilson EDMONTON AB (403) 492-0353 
E.P. Lozowski EDMONTON AB (403) 432-5405 
R.B. Charlton EDMONTON AB (403) 492-5672 
University of Alberta EDMONTON AB (403) 492-5999 
Chi Lam EDMONTON AB (403) 438-4559 
Panegiotis Klivokiotis EDMONTON AS (403) 436-1472 
J .M. Pelto EDMONTON AB (403) 437-6230 
Northern Forast Centre EDMONTON AS 
Warren Cree EDMONTON AB (403) 434-2929 
J.M. Powell EDMONTON AB (403) 435-7006 
E.T. Hudson EDMONTON AB (403) 468-7922 
Ryan Blackmore EDMONTON AB (403) 434-4391 
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Shane Chetner 
Peter A. Dzikowski 
B. Kochtubajda 
Raymond Wong 
W.R. Fryers 
N. Meadows 
L. Wojtiw 
D. Makowsky 
T.G, Medlicott 
R.P. Angle 
B.J. O'Donnell 
Thomas R. Nichols 
Peter Geib 
M.N. Parker 
Stephen C. Ricketts 
David C. Burnett 
M. Drews 
Peter Englefield 
Sehrs H. Van Balen 
Allen Cold wells 
Kevin Malinowski 
C.R. Finlay 
Robert Jacobs 
Andre Lachapelle 

British Columbia 

EDMDNTON AB 1403) 422-4385 
EDMONTON AB 1403) 422-4385 
EDMONTON AB 1403) 450-5259 
EDMONTON AB 1403) 450-5261 
EDMONTON AB 1403) 434-4496 
EDMONTON AB 1403) 468-7905 
EDMONTON AB 1403) 000-0000 
EDMONTON AB 1403) 468-7925 
EDMONTON AB 1403) 468-7913 
EDMONTON AB 1403) 427-5872 
EDMONTON AB 1403) 430-8563 
EDMONTON AB 1403) 430-9035 
SHERWOOD PARK AB 1403) 492-2540 
SHERWOOD PARK AB 1403) 467-2410 
SHERWOOD PARK AB 1403) 449-6055 
SHERWOOD PARK AB 1403) 922-3958 
SHERWOOD PARK AB 1403) 437-1250 
SHERWOOD PARK AB 1403) 467-1518 
SHERWOOD PARK AB 1403) 468-7931 
SHERWOOD PARK AB 1403) 449-0872 
ST. ALBERT AB 1403) 459-6852 
ST. ALBERT AB 1403) 973-4170 
ST. ALBERT AB1403) 460-7879 
LEDUC AB 1403) 468-7925 

William D. Parker DUNSTER BC 1604) 000-0000 
Wayno Flenn WHISTLER BC 1604) 932-3141 
Port Hardy Secondary School PORT HARDY Be 
E.R. Reinelt SECHELT BC 1604) 885-7189 
Ken Little KELOWNA BC 1604) 
John Dmytriw KELOWNA BC 1604) 000-0000 
Petor D. Reid KAMLOOPS BC 1604) 374-9717 
Warren McCormick PRINCE GEORGE Be (604) 565-7104 
W.S. Herley COQUITLAM BC 1604) 936-1057 
Kee-Young Yun COQUITLAM BC 1604) 939-3380 
James Stronech NEW WESTMINSTER BC 1604) 266-9135 
B.C. Hydro & Power Authority BURNABY BC 1604) 528-3066 
Ian T. Okabe SURREY BC 1604) 581-3510 
Robort N. Rowson SURREY BC 1604) 664-9033 
R.G. Humphrie. SURREY BC 1604) 597-4790 
Gery E. Wells SURREY BC 1604) 664-9000 
Eric Taylor DELTA BC 1604) 666-7497 
Bruce Thomson DELTA Be (604) 664-9122 
Merton Horita DELTA Be (604) 948-5432 
Fred J. Harfst DELTA BC 1604) 943-1709 
D.A. Faulknor DELTA BC 1604) 943-5049 
D.J. Phillips DELTA BC 1604) 666-3220 
Bob Boal TSAWWASSEN BC 1604) 664-9121 
Danny Ciarniello BURNABY Be (604) 822-2269 
Simon Fraser Univ. BURNABY BC (604) 291·4179 
W.G. Bailey BURNABY BC (604) 291-3321 
John E. Mullock BURNABY BC 1604) 433-8798 
Gerard Neault VANCOUVER BC 1604) 437-5268 
Jing-Ming Chen VANCOUVER BC 1604) 822-5654 
Ann Godon VANCOUVER BC (604) 684-0516 
Peter Sagert VANCOUVER BC (604) 683-5697 
U. B. C. VANCOUVER BC 
Noel Boston VANCOUVER BC 1604) 681-8828 
Francine Panet·Raymond VANCOUVER BC (604) 000·0000 
Gordon C. Staples VANCOUVER BC 1604) 734-8328 
Roy Hourston VANCOUVER BC 1604) 228-2663 
J.R. Mathieson VANCOUVER BC (604) 261·1872 
Seaconsult Marine Ras. Ltd . VANCOUVER BC (604) 266·9135 
Colin Di Cenzo VANCOUVER BC 1604) 266-8445 
Donald S. Dunbar VANCOUVER BC 1604) 266-9135 
G.L. Pickard VANCOUVER BC 1604) 224-7883 
Paul Greisman VANCOUVER BC (604) 224-3219 
R.w. Burling VANCOUVER BC 1604) 228-6571 
T.R.Oko VANCOUVER BC 1604) 228-2900 
T.R. Parsons VANCOUVER BC 1604) 228-4273 
Thomas Pedersen VANCOUVER BC (604) 228·5984 
Graham Thomas VANCOUVER BC (604) 228 ~4929 
Stephen Colvert VANCOUVER BC 1604) 822-5210 
W. Hsieh VANCOUVER BC 1604) 822-2821 
Paul H. LeBlond VANCOUVER BC 1604) 228-2482 
Keith A. Thomson VANCOUVER BC 1604) 228-3278 
UBC Dept. of Oceanog. VANCOUVER BC 
R. Soymour VANCOUVER BC 1604) 228-4584 
Philip Austin VANCOUVER BC 1604) 000-0000 
Douw G. Steyn VANCOUVER BC 1604) 
S. Pond VANCOUVER BC 1604) 822-2205 
Xuhui Lee VANCOUVER BC 1604) 822-5654 

Kriotin J. Oriono VANCOUVER BC 1604) 822-6571 
Roneo Jooquoo VANCOUVER BC 1604) 822-5269 
Suoon E. Allon VANCOUVER BC 1604) 228-2828 
John Fylo VANCOUVER BC 1604) 822-2317 
G.A. McBeon VANCOUVER BC (604) 822-5940 
T.A . Bleck VANCOUVER BC 1604) 224-5261 
MacDonald Dettwiler & Assoc. Ltd RICHMOND BC (604) 278·3411 
P.L.J. Morin RICHMOND BC 1604) 666-2728 
R.M. Mackenzio RICHMOND BC 1604) 274-8989 
L.W. Diohl RICHMOND BC 1604) 271-8094 
K.J. John.tono RICHMOND BC 1604) 664-9120 
Vollo Pus. RICHMOND BC 1604) 241-8125 
Sara Louise Bennett NORTH VANCOUVER BC (604) 980-6011 
Owon S. Longo NORTH VANCOUVER BC 1604) 664-9501 
M. Waldichuk WEST VANCOUVER BC1604) 666-7930 
C.D. Loving. WEST VANCOUVER BC 1604) 666-7915 
D.J. Saxby WEST VANCOUVER BCI604)685-5499 
D.8. Flssel BRENTWOOD BAY BC 1604) 652-7872 
Karen Burno VICTORIA BC 1604) 363-4573 
Royal Roads Military College VICTORIA BC 
R.F. M.roden VICTORIA BC 1604) 380-4533 
John Powoll VICTORIA BC 1604) 363-2191 
Michael W. Stacey VICTORIA BC 1604) 380-5961 
Kevin J. Koon VICTORIA BC 1604) 363-4590 
Defence Research Estab. Pacific VICTORIA BC 
Murray Press VICTORIA BC 1604) 380-4556 
David Farmer VICTORIA B.C. 1604) 656-8291 
Robin Brown SIDNEY BC 1604) 356-6321 
Dario Stucchi SIDNEY BC 1604) 656-6845 
C.R. Mann SIDNEY BC 1604) 656-8214 
Scott A. Akenhead SIDNEY BC 1604) 656-5633 
Gory Borstad SIDNEY BC 1604) 656-5633 
David D. Lomon SIDNEY BC 1604) 656-0177 
N.L. Dressler SIDNEY BC 1604) 356-3771 
D.R. Inkster SIDNEY BC 1604) 655-4696 FAX 
R.A. Lake SIDNEY BC 1604) 363-6580 
Andrew Gillam SIDNEY BC 1604) 644-7584 
Randolph K. Kashino SIDNEY BC (604) 656-0881 
Keith Heidorn SIDNEY BC 1604) 656-0881 
Walter J. Cretney SIDNEY BC 1604) 356-6412 
W.J. Repatz SIDNEY BC 1604) 356-6350 
R.H. Herlinveaux SIDNEY BC 
C.S. Wong SIDNEY BC 1604) 363-6407 
Gregory Flato SIDNEY BC 1604) 363-6577 
Tad Murty SIDNEY BC 1604) 363-6311 
Dimitris Menemenlis SIDNEY BC (604) 363-6587 
Howard J. Freeland SIDNEY BC (604) 363-6590 
W.R. Crawford SIDNEY BC 1604) 363-6369 
Greg Holloway SIDNEY BC (604) 363-6564 
Diane Masson SIDNEY BC (604) 363·8521 
David L. Mackas SIDNEY BC (604) 363·6442 
Humfrey Melling SIDNEY BC (604) 363·6552 
Ronald G. Perkin SIDNEY BC 1604) 656-8284 
R.E. Thomson SIDNEY BC 1604) 356-6555 
Michael Foreman SIDNEY BC (604) 363-6308 
Ann E. Gargett SIDNEY BC 1604) 363-8254 
R. MacDonald SIDNEY BC 1604) 727-6734 
Augustus Gast SIDNEY BC 1604) 356-6402 
S. Tabata SIDNEY BC 1604) 363-6573 
Inst. of Ocean Sciences SIDNEY BC 
Jim Gower SIDNEY BC 1604) 363-6558 
Kon L. Donman SIDNEY BC 1604) 356-6346 
M.C. Coligado VICTORIA BC 1604) 387-9943 
R.H. Silversides VICTORIA BC 1604) 477-1096 
R.W. Stowart VICTORIA BC 1604) 721-8847 
Tertia Hughes VICTORIA BC 1604) 721-0922 
Fred E. Stephenson VICTORIA BC (604) 363·6350 
J.D. McTaggert-Cowan VICTORIA BC 1604) 477-0242 
Josoph R. Buckloy VICTORIA BC 1604) 598-4862 
Adrian Dolling VICTORIA BC 1604) 598-9500 
R.C. Bennen VICTORIA BC 1604) 387-9939 
Josef Cherniawsky VICTORIA BC 1604) 595-7316 
B.R. De Lange Boom VICTORIA BC 1604) 382-3969 
G.E. Cheesman VICTORIA BC 1604) 387-4321 
B.C. Environment L & P VICTORIA BC 1604) 387-9987 
M. Miyake VICTORIA BC 1604) 386-7477 
Verena Tunnicliffe VICTORIA BC (604) 721-7135 
John F. Dower VICTORIA BC 1604) 721-8858 
Paul Glen Myers VICTORIA BC 1604) 
Louis A. Hobson VICTORIA BC 1604) 721-7124 
Andrew J. Weaver VICTORIA BC (604) 
Christopher R. Barnes VICTORIA BC (604) 721-8847 
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CMOS Mailing List (cont.) 

D. SpittJehouS8 
Univ. of Victoria 
S.E. Tuller 
Rolf Lueck 
C.J. Garrett 
Maurice Danard 
R.F. Henry 
Harold L. Grant 
Aander8sInstrumants Ltd. 
Douglss Bancroft 
David Krauel 
Gordon H . Fleming 
K.F. Harry 
D.W. logan 
Brian N. La8 
J.E. Moroz 
F.B. Kerkhoff 
Brian Proctor 
A.P. Mathus 
Pacific Biological Station 
David Blackbourn 
R. Ian Parry 
P. Oillistone 

Yukon Territory 
Bill Woolverton 

VICTORIA BC 16041 387-3453 
VICTORIA BC 
VICTORIA BC (604) 721-7332 
VICTORIA BC (604) 721-8918 
VICTORIA BC (604) 721-7702 
VICTORIA BC (604) 479-8993 
VICTORIA BC (604) 356-6549 
VICTORIA Be (604) 658-1878 
VICTORIA BC (604) 479·6588 
VICTORIA BC 1604) 363-2958 
VICTORIA BC (604) 363-4580 
VICTORIA BC (604) 363-4692 
OUNCAN BC (6041 748-1882 
COURTENAY BC (604) 334-3013 
aUALICUM BEACH BC (6041 752-3438 
COMOX BC (604) 339-7575 
COMOX BC (604) 339-3356 
COMOX BC 
COMOX BC (604) 339·8225 
NANAIMO BC 
NANAIMO BC (6041758·4319 
NANAIMO BC (6041756·7137 
NANAIMO BC (6041 756-0856 

WHITEHORSE YT (403) 668·2091 

Canadian GLOBEC Planning Workshop 
Canada is starting to develop a national Global Ocean 
Ecosystems Dynamics (GlOBEC) research program. Over the 
next decade, GlDBEC will be a worldwide focus for research 
on global environmental change and its effects on marine 
ecosystems. An international "umbrella· organization has 
been endorsed by international bodies such as SCaR, lac and 
ICES. Formal national programs exist or are being developed 
in a number of nations. A workshop to plan Canadian 
GlOBEC activities will be held 5-7 June in Fredericton NB 
immediately prior to the 8-11 June Canadian Meteorology and 
Oceanography Society (CMOS) Annual Congress. Broad 
represention from the Canadian marine science community is 
sought for this workshop. 

How will GlOBEC differ from other major "global change· 
research initiatives? The emphasis of GlOBEC will be on 
response of marine ecosystems to climate variability, rather 
than the cause and magnitude of physical climate change 
(WOCE) or biological feedback via CO, and other geochemical 
cycles (JGOFS). The emphasis will also be mostly on animal 
populations (including harvested species and their major food 
sources) . Both modern and paleoceanographic time series 
show that marine populations are highly variable, and suggest 
strong coupling of this variability to changes in their physical 
environment. Physical-biological linkages may be stressed by 
acceleration of climate change due to human activities; at the 
same time new observation and analysis methods should 
allow much better resolution of critical processes. 

For further information, contact the interim GlOBEC 
co-chairs: 

David L. Mackas 
Institute of Ocean Sciences 
Fisheries and Oceans Canada 
Sidney B.C., V8l 4B2 
Nfld., AlB 3X7 

Brad S. De Young 
Physics Department 
Mem"orial University 

St. Johns 
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Employment wanted 
Acoustical oceanographer with engineering background. 
Experience with underwater instrumentation. signal 
processing and data analysis. Interest in fisheries acoustics, 
boundary layer processes and Arctic oceanography. looking 
for employment or post-doctoral position in related fields. 
Currently completing Ph.D. under the supervision of Dr. David 
Farmer at the Institute of Ocean Sciences, Sidney, British 
Columbia. Available May 1993. 

Please contact Dimitris Menemenlis, Institute of Ocean 
SCiences, Box 6000, Sidney, B.C. V8l 4B2, Canada. 
Telephone: (604)-363-6587 
fax: (604)-363-6798 
Internet: dimitri@sirius ,uvic,ca 

Emploi d~sir~ 
Acousticien oc~anographe, diplOme de g~nie ~Iectrique . 

Exp~rience avec instrumentation sous-marine. traitement des 
signaux et analyse des donn~es, InMress~ par I'acoustique de 
p@ches, les couches limites et I'oc~anographie arctique. 
Cherchant un emploi ou position post-doctorale. Terminant 
des ~tudes de doctorat avec Ie Dr. David Farmer ~ I'lnstitut 
des Sciences de la Mer a Sidney, Colombie Britannique. 
Disponible en mai 1993. 

Contacter Dimitris Menemenlis a I'lnstitut des Sciences de la 
Mer, C.P. 6000, Sidney, Colombie Britannique, Canada V8l 
4B2 
HI~phone: (604) 363 - 6587, 
fax: (604) 362 - 6798, 
Internet: dimitri@sirius.uvic.ca 

Volume 31 No 2 June 1993 Juin 

ATMOSPHERE-OCEAN 
as of 20th Jan/en date de jan 20 

Retrieval of the microphysical properties in a CASP storm by 
integration of a numerical kinematic model. 
Isztar Zawadski, luc Ostiguy and J.P. Ren~ Laprise 

A study of a CASP storm: Analysis of radar data. 
I. Zawadski, P. Zwack and A. Frigon. 

The freshwater transport of the labrador current. 
G. Mertz, S. Narayanan and J. Helbig. 

Coastally trapped stratus events in British Columbia. 
C.J.C. Reason and R. Dunkley. 

Simultaneous winter sea-ice and atmospheric circulation 
anomaly patterns. Tom Agnew. 



ACCREDITED CONSULT ANTS/EXPERTS-CONSEIL ACCREDITES 

Entries on the following pages are restricted to CMOS 
Accredited Consultants. The accreditation process started in 
December, 1986. A complete list of CMOS accredited 
consultants can be obtained from the CMOS 8usiness Office. 
Individuals interested in applying for accreditation may 
contact the CMOS Business Office at the Society's 
Newmarket address for a copy of the guidelines, and an 
application form. 

As set out in the document, 'CMOS Guidelines for 
Accreditation", the criteria are: 

(1) The applicant must possess an appropriate undergraduate 
degree from a recognized university. 

(2) The applicant must possess at least one of the following 
types of specialised training : 

(i) post-graduate degree from a recognised university 
in meteorology or oceanography. 

(ii) post-graduate degree from a recognised university 
in the natural or applied sciences or mathematics 
specializing in one or more branches of meteor
ology or oceanography; or 

(iii) three years of on-the-job meteorological or 
oceanographic experience. 

3) Upon completion of the above educational and training 
requirements, the applicant must have spent at least two 
years of satisfactory performance at the working level in 
the field of specialisation included in this document. This 
should include at least some consulting experience. 

Susan K, Lally 
CMOS A.ccrediled COlLSuiJant 

General Meteorology, Marine Meteorology 

OceanroUles Canada Inc. 
Swire House , 271 Brownlow Avenue 
DarfmOulh, Novo Scolia, B3B 1W6 Canada 
Tel: (902) 468-3008 Fax: (902) 468-3009 
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La present section est reservee aux experts-conseils 
accr~dit~s de la SCMO. Le processus d'accr~ditation a 
d~but~ en d~cembre 1986. Une liste compl~te des experts
conseils accrMit~s de la SCMO peut etre obtenue au bureau 
d'affaires de cette derni~re. Les personnes d~sirant 

l'accrMitation doivent entrer en contact avec la Soci~t6 a son 
bureau de Newmarket afin de recevoir une co pie de 
r~glements et un formula ire d'application. 

Comme il est indiqu~ dans Ie document intitul~ • R~glements 
de la SCMO pour I'accr~ditation', les crit~res d'adMsion 
sont: 

(1) L'applicant doit poss~der un diplOme universitaire de 
premier cycle approprie d'une institution reconnue. 

(2) L'applicant doit poss~der au mains un des types suivants 
de formation sp~cialis~e. 

(i) diplOme de deuxi~me au troisi~me cycle en 
meteorologie ou oceanographie d'une universitaire 
reconnue; 

(ii) diplOme de deuxi~me au troisi~me cycle en sciences 
naturelles ou appliquees ou en mathematiques avec 
specialisation dans une ou plusieurs branches de la 
m~t~orologie au de I'oc~anographie d'une 
universite reconnue; ou 

(iii) trois annees d'experience sur Ie marche du travail en 
m~t~orologie au en oc~anographie . 

(3) En plus des exigences d'Mucation et de formation, 
I'applicant dolt posseder au moins deux annees 
d'experience sur Ie marche de travail, avec un rendement 
satisfaisant, dans Ie champ de specialisation mentionne 
dans Ie document. De I'experience en tant qu'expert
conseil est necessaire. 

Keith C, Heidorn, Ph,D, 
CMOS Accredited C07lSullanJ 

Applied Meteorology and ClimaJology, Micrometeorology 
and Microclimalology, Atmospheric Dispersion 

~s Environmental COTLSulting I Ltd. 
P. O. Box 2219 
2045 Mills Road 
Sidney, B.C., V8L 3S8 Canada 
Tel: (604) 656-0881 Fax: (604) 656-4511 



ACCREDITED CONSU L T ANTS/EXPERTS"CONSEILS ACCREDITES 

Mory Hirt 
CMOS Accrediled Consuuant 

Applied Aviation & Operational Meteorology 

Meteorology and Environmental Planning 
401 Ben/Iy Street, Unit 4 
Markham, On/ario, L3R 91'2 Canada 
Tel: (416) 477-4120 Tela: 06-966599 (MEP MKHM) 

Ian J. Miller, M.Sc. 
CMOS Accredited Consullant 

Marine Meteorology and Climatology, A.pplied Meteorology 
and ClimaJology, Storms, Waves, OperaJiona/ Meteorology 

MacLaren Planuarch Limiled 
Suite 701 , Purdy 's Wharf Tower 
1959 Upper Water Street 
Halifax, Nova Scotia B3J 3N2 Canada 
Tel: (902) 421-3200 Tela 019-22718 

Douw G. Steyn 
CMOS Accredited Consullant 
Air Pollution Meteorology , 

Boundary Layer Meteorology, 
Meso-Scale Meteorology 

4064 West 19th Avenue 
Vancouver, British Columbia V6S 1E3 Canada 
Tel: (604) 228-6407 Home: (604) 733-1255 

R.B.B. Dickison 
CMOS Accredited Consul1ant 

Boundary Layer Meteorology, Synoptic Meteorology 
Agrometeorology, Hydrometeorology , Forest Meteorology 

Atlantic Weather &: Environmental ConsuuanlS Ltd. 
112 Bloor Street 
Fredericton, New Brunswick E3A 2K4 Canada 
Tel: (506) 450-8802 
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Tom B. Low, Ph.D., P. Eng. 
CMOS Accredited Consultant 

Research and .Dellelopmenl Meteorology 

KelResearch Corporalion 
850-A. A.1n~ss Street. Suite 9 
Downsview, Ontario M3J 2H5 Canada 
Te~ (416) 73640521 

You could have your business card here! 

Brian Wannamaker 
CMOS AccrediJed Consultanl 

Remote Sensing, Instrumentation (oceanography) 
Physical Oceanography, Sea Ice/Icebergs 

Sea Scan 
R. R. #3, 
Caledon East, On/ario WN lEO Canada 
Tel: (416) 880-0528 

Mike Lepage, M.S. 
CMOS Accredited Consul1an/ 

Wind Engineering. Climate Dala Management 
Air Pollution M~teorology , Climale Research 

Rowan Williams Davies &: Irwin Inc. 
650 Woodlawn Road West 
Guelph, Omario N1K 1B8 Canada 
Tel: (519) 823-1311 Fax: (519) 823-1316 



1992 MEMBERSHIP APPLICATION FORM-OEMANOE O'AOHESION 1992 
(Please print In block lotters . Ecriro en lottres mauleo. s.v.p.) 

Title: Dr__ Mr__ Mrs__ Miss__ Ms __ 
Titre: M.__ Mme_ Mlls __ 

MEMBERSHIP CATEGORY·CATEGORIE DE MEMBRE 
ANNUAL FEES· COTISATION ANNUELLE 

(Plesse check. one· cochez una C8S8 s.v.p.l 

Name/Nom _______________________ _ Regular D $40.00/40.00$ R6gulier 

Student 
Address/Adr89se _____________________ _ ttudiant D $20.00/20,00$ 

Retired D $25,00/25,00$ Retreite 

Sustaining D $ 1 50.00/150,00$ 
De soutien (minimum) 

Corporate D $200.00/200,00$ 
Morel (minimum) 

TelephonefT616phone res./maison __________ bus.!travail __________ _ 

Occupation/Emplo! ______________________________ _ 

For records only: if student. please indicate institution and year 
studies will be completed. 

Pour dossiers saulerne"t: I"tudiant(e) doit inserira Ie nom de son 
institution at I'snnh oj) il (elle) finira SBS etudes. 

PUBLICATION SUBSCRIPTIONS - ABONNEMENT AUX PERlOOIQUES 
ANNUAL RATES· FRAIS O'ABONNEMENT ANNUEL 

ATMOSPHERE·OCEAN 
ATMOSPHERE·OCEAN 

Climatological Bulletin 
Bulletin climatologique 

Annual Congress Program and Abstracts 
Programme et rhumes du congr6s annuel 

D 

D 

D 

NOTE: Students receive one society publication in their annual fee 
and must indicate free publication desired. All regular Society 
publications are sent to Corporate and Sustaining Members. 
Members resident in Canada please add 7% GST to annual rates 

Members Non-mambers Institutions 
Membres Non-membres Institutions 

$25.00 $35.00 $65.00 
25,00$ 35,00$ 65,00$ 

$ 1 5.00 $20.00 $25.00 
15,00$ 20,00$ 25,00$ 

$ 0.00 $ 15.00 $15.00 
0,00$ 15,00$ 15,00$ 

NOTE: Les membres etudiants rec;:oivent une publication gratuite de 
la SCMO et doivent indiquer celie dbiree. Tous les periodiques 
reguliers de la Societe sont envoyes aux membres moraux et de 
soutien. Les membres residant au Caneda doivent ajouter 7% (TPS) 
aux frais d'abonnement annuel. 

PRIMARY FIELO OF INTEREST - SPHERE O'INTERET PRINCIPALE 
Meteorology 
Meteorologie D Oceanography D 

Oceanogrephie 

SPECIAL INTEREST GROUP - GROUPE O'INTERET SPECIAL 
(Indicate group if interested - Indiquez si vous avez des interAts dans un de ces groupes.) 

Hydrology D 
Hydrologie 

Operational Meteorology D 
Metborologie d'exploitation 

Fisharies Oceanography D 
Oceanographie des p6ches 

February/fevrier 1993 Vol. 21 No. 1 

Air pollution D 
Pollution de I'air 

Floating Ice D 
Glaces flonentes 

Agriculture and Forest D 
Agriculture et forest erie 

Mesoscele Meteorology D 
Meteor%gie a Ie mesoechelle 

Other (specify) 
Autre {specifisz) _________ _ D 

See over/voir 8U verso 
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CMOS-SCMO 
P.O.Box/C.P. 334 
Newmarket, Ontario 
L3Y 4X7 
Canada 

Please enroll me 88 8 member of the Society. I attach 8 cheque for 
$ ___ payable to the Canadian Meteorological and Oceanographic 
Society for membership fee and/or publication subscriptions . I also 
include 8 tax-deductible donation of $ ___ for (indicate): 

D The Society'S Development Fund 

D Other (specify) ----------------

(Signatura) 10ate) 

If applying for student membership, pie sse obtain signature of one of 
your prof8ss~rs. 

(Signature) (Date) 

Mail completed form to CMOS at the address above. 
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.+ "'oto. J Canad. ........ 
FIRST PREMIERE 
CLASS CLASSE 
515487 
TORONTO 

Ja d68ire davenir membra de Ie Soci6te. J'inclu8 un cht\que 8U 
montant de $ payable It Ie Societe canadienna de 
meteorologie at d'oc6anographie pour Ie cotisation de membra atlou 
les frais d'abonnement BUX periodiques. J'inclus aussi un don 
deductible d'impOts de $ ___ pour (indiquez): 

D Le fonds de developpement de la Societe 

D Autre (specifiez) ---------------

(Signature) 10ate) 

Si vous desirez devenir membre etudiant, veuillez SVP obtenir la 
signature d'un de vos professeurs. 

(Signature) 10ate) 

Faire parvenir la demande d'adhesion completes A la SCMO A 
I'addresse ci-dessus. 


