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SERVICE GOALS

"The Goal of Environment Canada (Environmenta1 Management Service and
Atmospher1c Environment Serv1ce)‘re1ative to national and international

- vPaleoc11matology should be (1) to deve]op techn1ques whereby it will be

poss1b1e to (2) provide data of sufficient qua11ty which (3) will allow

' for: the quant1tat1ve documentat1on of past c11mates as required to meet
service and departmenta] programs and objectives of the future 1n some of

the fo110w1ng areas, including those as outlined in the EMS Green Paper

~ food production (see Appendix I), she]ter, mineral resource deve]opment,“

transportat1on, emp]oyment, popu]at1on d1sp1acement, and ecosystems. (4)

 To deve]op a cont1nu1ng 11a1son between other Services (for examp]e EMS

.'a1ready has a 11a1son with F & MS) within the department as we]] as w1th
Other departments within the Federa] Government (O&AS EMR Ag.). The

studies are to concentrate on the Holocene time 1nterva1 (1ast 10, 000

'years) o _ ‘ :

o In the fo]]ow1ng documentat1on reference and 1mp11cat1on is made

'wh1ch may’ 1mp1y ‘a possible deter1orat1on in climatic regime. This view- V

| ipo1nt is used to illustrate why research, of the nature proposed, is
'11mportant, and- to indicate the poss1b]e extent and ram1f1cat1ons 1mp11c1t

in climatic deterioration. ‘

‘ It is we]] recogn1zed however that there is no so]1d proof that
climatic deter1orat1on w111 take place within the 1mmed1ate or foreseeab]e :
,lfuture There ex1sts, 1nstead, a body of qua11tat1ve - interpretive

‘o material suggestive of a changing global climatic regime which would
»poss1b1y resu]t in deter1orat1ng conditions for much. of Canada.

We are therefore faced with a number of poss1b1e c11mat1c scenarios".

1) No essential change from the present. '
'2) Essentially the same general climatic reg1me but w1th
'greater var1ab111ty and- frequency of extremes - '
-3) A trend_towards,a warmer climate.
“4) A trend towards a cooler climate.




(A1though climatic change is expressed here by temperature change 1t must _{
- be recogn1zed that rainfall, c]oud cover, w1nd f1e1d and other factors '

, :rw111 similarly respond).

It is considered that a trend towards a, coo]er c11mate may represent
- the most unfavourab]e deve]opment however, any other forms of change may
also lead (both regionally and 1oca11y) to‘s1gn1f1cant1y less favourable -
cond1t1ons _ . L _ s

In such 11ght therefore, the pa]eoenv1ronmenta1 research proposed

':‘w111 1ncorporate cons1derat1on of all such possible situations. One

~ should bear in. m1nd a]so that even data strongly supportive of the
‘cont1nuat1on of ex1st1ng cond1t1ons w111 be of major 1mportance 1n p]an-
~ ning the future development of this country. ‘

;PROGRAM'GOALS‘

1. 'Env1ronmenta1 Management Serv1ce
.. Inland Waters Directorate
- Canada Centre for Inland Waters .
* " Process Research Division
: Pa]eoenv1ronmenta1 Research Sect1on
| | “A. To deve]op a' quantltat1ve paleoclimatic interpretive
~system using fossil shelled invertebrates (ostracodes -
- freshwater seed shrimp, molluscs - freshWater snails,
_ clams and terrestrial sna1ls) See Appendix I1.
B. 'W1th the implimentation of an effect1ve pa1e0c11mat1c
’ _1nterpretat1ve technique EMS will determine pa]eoc]1mat1c
- - data from fossil shelled invertebrates obtained from
- cores retrieved from selected lakes or ponds throughout
Canada. Each core site. w111 -then become a po1nt source
meteorological station for t1me series ana]yses of selected
'c11mat1c parameters.- ' ' ’




To deve]op 1nteract1on with other groups w1th1n EMS. To -
V‘expand ex1st1ng cooperat1ve research programs w1th other

groups within EMS, such as the G]ac1o]ogy Division, Water
Resources Branch and their studies. of Baffin Island and

" the Penny Ice Cap.. , .
To utilize pa1e0c11mat1c and paleolimnologic know]edge as.

it re]ates to our fundamenta] knowledge about the develop- .
ment of lakes and.lake -processes, ‘the ava11ab111ty of -
nutrients and their natural aging processes. - .
To exp]o1t pa]eoc11mat1c knowledge as it relates to social

;and demograph1c 1mpact of c]1mat1c change which cou]d radi-

cally alter our water use and,protected Tand use deve]opment.

. Atmospheric Envtronment'SerViCe

Atmospher1c Research Directorate

'fjAtmospher1c Processes Research Branch

e‘Centra] Service Directorate -
Meteoro]og1ca] App11cat1ons Branch

‘A

To determ1ne the gr1d size or spacing of paleo samp11ng

" network that is required by re]ated meteoro]og1ca1 program
. To determine the c11mat1c parameters needed to provide an

opt1ma1 pa1e0c11mat1c 1nterpretat1on based upon different
spatial and time references '

.. To collaborate in the exploitation of meteoro]og1ca1 data
h‘f11es for.use by EMS in ‘their quant1tat1ve 1nterpret1ve
- system. ' ' o

To exp]o1t pa1e0c11mat1c know]edge in the deve]opment of

‘c11mat1c models, in the eva]uat1on of the effect of pre-
“historic events on man . and the env1ronment and 1n the
g-deve1opment of pred1ct1on techn1ques




3.

Comb1ned AES and EMS Goa]s

A;

. ﬁ'Schedu1e

: To ut111ze paleoc11mat1c data to help understand the '

Milahkovich astronomical theory and to uncoup[e the_QOZ -

' particu1ate matter theories relative to their effect on
the deve]opment of pred1ct1on techn1ques
. To- compare and corre]ate proxy 1nformat1on der1ved from
' dg]ac1a1 continental, marine, and ice core data obta1ned
" from nationaT and internationa] sources such as: WMO,

WHO, Lamont,- Institute of Arctic and Alpine Research

(U.S.A.), Lake Biwa studies..(Kyoto Un1vers1ty)

" Recent. cons1derat1on of 1977/78 g budgets by EMS and support
in receiving resource ”approva]" for pa]eoc11mat0109y, 1nd1cates

" Year I

EMS._.
1)
2)
AES
)
2)
3)

strong favour of such a program by sen1or 1eve1s of" management For
_ this reason, “the fo]]ow1ng schedu]e is prov1ded

Development work on’the paléot]imatic interpretive‘system.

-To expand existing cooperation research programs'Within'EMS‘
~as well as other institutes within Canada and the U.S.A..

‘bDeterm1ne the gr1d size of the core samp11ng network
Determine the climatic parameters needed to prov1de opt1ma1 E

pa1e0c11mat1c interpretations.

-To co]]aborate 1n the exp]o1tat1on of meteoro]og1ca1 data

f11es




Year II
CoEMS |
;f) Test1ng the pa1e0c11mat1c 1nterpret1ve system
2) Initiate the collection of cores. . |
o 3)'-Deve1opment of a spat1a1 t1me mode] for deduc1ng pa1eo-'
| climatic parameters '

AES - | | |
1) .Assess1ng the resu]ts obta1ned fron the test1ng of the_
' pa1e0c11mat1c 1nterpret1ve system

5 Year III,te‘X"'
EMS | |
:1) Col]ect1on of, analyses, and 1nterpretat1on of cores
: ,Z) Test1ng and us1ng the spat1a1 ~time mode]

AES

‘ ])7 Assessing the results obtained from the test1ng of the
spat1a1 time model. ‘ o
-2) To develop pred1ct1on techn1ques and fiodels us1ng c11mat1c
' proxy data.’ '



APPENDIX I

vEcosystems - e.g. The members of a biological communi ty react'wfth the -
physical and’ chem1ca1 features of the env1ronment If through a ‘change in-
c11mate, either phys1ca1 and/or chem1ca1 features of the env1ronment change,
then there is a great Tikelihood - that some members of the community will.

o change either by add1t1on of new members, d1sp1acement of existing members,

| and/or 1oca1 ext1nct1on ‘The size of the organ1sm or 1ts 1nte11ectua1
n”capac1ty is of no 1mportance in this system save its e]ast1c1ty or capacfty
to change Env1ronment Canada's role here is to be able to predict changes
wh1ch may take place in the env1ronments wh1ch may effect the ecosystems

- Population dtsplacement -e.g. A poss1b1e deter)orat1on of the Canad1an
‘¢limate in the future could effect food production, she]ter, mineral .
resource development, and energy ava11ab111ty and could have the combined
- effect of eventua]]y displacing the popu]at1on to the southern reg1ons of
Canada. - The- m1grat1on of peop]e for such reasons wou]d p]ace a gradua]

~ but. tremendous strain-on resource ut111zat1on, shelter and employment
';The ro]e of Environment Canada is to be able to predict changes Wh]Ch may
?take p1ace in the env1ronment of the future wh1ch may affect popu]at1on

. displacement.

© Food production - e.g. Deterioration of the Canadian climate will force
"exfsting margfnal producing lands. out of'production,(e;g}fa'drop of BQC ,
" in mean annual temperature would allow onTy 20 to 33 percent of existing
agricultural areas to produce food), in those areas where many types of
Jcrops are grown, e.g. N1agara Pen1nsu1a, there could be a_ decrease from
90 to 9 crops with a décrease in mean annual temperature of 2°C. Envir-

d_'onment Canada's role here is to be ab]e to predict changes wh1ch may take -

place in the env1ronments of theufuture.wh1ch may affect . food production
- and 1and ut111zat1on Conversely climatic changes whiCh‘might_bring‘about :
“an increase in temperature (or other effects) would raise other but equally"
1mportant problems. - o
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' SheZtér - e’g Many of the ex1st1ng bu11d1ngs 1n Canada are bu11t for

g'the c11mate of. ‘today. - Continuous declines in the mean annual temperatures
,'(through 1onger winters) would make these buildings inadequate. The '

' advent of permafrost deve1op1ng further south from its existing pos1t1on
would ser1ous]y affect services to existing bu11d1ngs The role of EnV1r--‘
yonment Canada 1s to be able to pred1ct changes which may take place ¥n the-

"~_ env1ronments of the future’ wh1ch may affect shelter and construct1on proced—

~'.ures not only of new bu11d1ngs, but a]so ex1st1ng bu11d1ngs

| ;Mtneral resource deveZopment - e g. The deve]opment and explorat1on of )
m1nera1 resources will be greatly affected by permafrost caused by decreas-
'.‘1ng mean annua] temperatures e.g. Deve]opment of- the tar sands; the _
Athabasca tar sands are located some 50 miles south of ‘the’ permafrost

' ,11m1t a decrease of 3°C would place the tar sands in the "w1despread

‘4permafrost"'zone w1th permafrost thicknesses varying from 40 to 900 feet.
The techno!ogy for excavating the tar sands from permafrost would be- much
'd1fferent than at present Environment Canada’ s ro]e in th1s area 1s to

o be able to predict changes which may take p]ace in the. env1ronments of the

_5future wh1ch may affect the deve]opment and exp]orat1on of m1nera1 resources,

'f}Energy - e.g. The bulk of the electrical energy produced in Canada at. the

[; present t1me is from hydroelectr1ca1 sources. Not only. would the deter-

' 1orat1on of temperatures affect the construct1on of hydroe]ectr1ca1 dams,
but the duration and th1ckness of ice cover would ser1ous]y affect ‘the -

' efficient product1on of hydroe]ectr1c power.- . Simultaneous decreases in

- prec1p1tat1on would a]so affect the dam's eff1c1ency The mining and

e transportation of uran1um ores ‘for use'as an energy source wou]d also be

'v'affected The’ ro]e of Env1ronment Canada in th1s ‘area is to be able to

' ) predict changes wh1ch may take p]ace in- the env1ronments of the future f
which may affect the deve1opment of energy sources '

' APPENDIX II

Quant1tat1ve 1nterpretat1on here refers to a numer1ca1 1nterpretat1on
based on.factua1 knowledge of where, why, and how the modern represent-
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 ative of the organism lives; qualitative interpretations are based on
intuitive'knOW1edge rather than on factual‘know1edge'of»Where an organism'f”f
lives. ' o : R :

‘_For examp]e, a paper recent]y subm1tted for pub11cat1on by De]orme et a]'

- shows that in the northwest corner of the Northwest Territories near Sans;.'
Sault. Rap1ds, the mean annual temperature around 6800 years ago was ] 2°C

as compared to -7. 0° C at the present t1me, annua] prec1p1tat1on was 18 7.

f 1nches (475 mm) as compared to 15.7 1nches (400 ‘mm) at the present time,
fthe potent1a1 evapotransp1rat1on was 20 6 1nches (525 mm) as compared to

18.9 ‘inches (480 mm) at. the present t1me,'the mean summer temperature was
‘115 1% as compared to 14. 5 C at the present t1me A1l of the 1nterpreted
va]ues have been der1ved from f1e1d data co]]ected by the authors on shel]ed
organ1sms wh1ch are 11V1ng today in various parts of Canada and app11ed

~ to the-same foss11 organisms obtained from the sed1ments depos1ted hear San
~ Sault Rapids, N.W.T. A study conducted by R1tch1e and Hare (1971), near:

o InuuikﬁvNiw.T., gives an estimated increase in the mean summer temperature‘
during the same period of time, as mentioned in the previous study, at
';aoout 5°C higher than at present based on their recovery of fossil pollen
and. spores “Their interpretation is not based on factual’khowledge of the

fémean summer. temperature for the fossil plant species 1nvo]ved but rather a _

qua11tat1ve estimate based on 1ntu1t1on
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