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AB STRACT

This js a study to investigate the cl imatic valid'i ty

of historical dates derived from references to fi rst frost
and fi rst snowfal I events contained in the Hudson's Bay

Company post journaìs recorded on the western shores of

James Bay at 14oose Factory and Fort Albany between 1705 and

1870.

Content analysis is first applied in an effort to

class'i fy the many heterogeneous descriptions of snow and

frost phenomena transcri bed from the journaì s of the two

former Hudson 's Bay Company tradi ng posts. Thj s i s shown

to be an unsuitable method of examination due to the nature

of the information contained in the transcriptions.
Annual dates of fi rst frost and fi rst snow at Moose

Factory and Fort A1 bany are deri ved from the fi rst references

to these phenomena each year. The climatic similarity be-

tween Moose Factory and Fort Aì bany, 'in terms of thei r h i s -

tori cal dates of fi rst frost and fi rst snow, i s exami ned

using the princ'ip'le of spatial homogene'i ty testing.
I t i s shown that the hi stori cal dates of fi rst frost

are inval id cl imatologi cal measures whi le the historical
dates of fjrst snow may be valid measures. It is concluded

viii



that historical information of this kind used in climatol-
ogical studies may not be val id measures and may therefore

y'ieìd'inaccurate or misleading results. It is recommended

that ri gorous val i di ty tests be appl i ed to such i nformati on

pri or to i ts use i n the ana'lys i s or reconstructi on of past

climatic conditions.

IX



CHAPTER I

I NTRODUCT I ON

A. 0bjectives of an Historical Climatologica'l Study

In recent years several unusual climatological events

have done much to di spe'l the ol d bel jef that cl imate through-

out the worl d has remai ned practi ca1 ìy unchanged du ri ng

historical times. The occurrence of the Sahel'ian drought,

the Russian wheat failure of r972, and the abnormally severe

winters of I977-78 and I97B-79 in midwestern and eastern

United States have clearly shown mank'ind's phys'i cal and

socio-economic susceptib'i 1 ity to modern day variatíons of

weather and cljmate and have, as a result, brought about an

i ncreased i nterest i n cl imati c change. The recent accept-

ance of the i dea that "hi story j s more than rel ati onsh'i ps

among people; it involves human be'i ngs interacting with

thei r envi ronment" ( Ci axton and Hecht, I978) together wi th

the axi om of cl imati c f orecasti ng, "the past 'i s the key to

the future" (Ingram, Underhill and Wigley, IgTS) have done

much to boost interest in climatic change in the historical
period. Extensions of our long-term climatological and

meteoroì og'i ca1 records , accordi ng to H. H. Lamb (lg7 4) , "are

certain to prove of very great value in predicting future



climatic changêS, t^Jhose political, social, and economic

importance needs no emphas i s ".

In the overall task of reconstructing the climatic
pas'u, historical climato'logy is a subdiscipline wh'ich focuses

on the study of written materials (excluding records of
modern standardized instrumental observations ) which bear on

past climates (Ingram, Underhill and lnlig1ey,197B). A num-

ber of studies have utilized this kind of written evidence

i n attempts to reconstruct a cl earer and more accurate pi c-

ture of past climate in various par ts of the world.

The freezing dates of Lake suwa in central Japan have

been recor"ded annual ìy si nce the early 1400's. These dates

are phenological indicators and have provided researchers

v¡ith a 500-year chronology of winter tempenature in central
Japan (Fujiwhara, rgzr; Arakawa, 1954). Similar hjstorical
documents containing the dates of fi rst or earl iest snow

coveri ng for Tokyo sì nce 1632 (Arakawa, 1g56, 19S7 ) and

others containing tweìve centuries of bìoom'ing dates of
cherry blossoms at Kyoto (Arakawa, rgsT) have proven to be

valuable phenologica'l data in the recònstruction of Japan,s

past cl imate.

In chÍna between 1100 B.c. and 1400 A.D. such phenol -
ogicai i ndi cators as the dates of snowfal I , appearance of
f rost, f reezìng of ri vers, blossoming of trees and f 'lowers,

and the migratíon of birds were documented and are now use-

ful in h'i storical clímatic research (chiao-Min Hsieh, lg76).
Even more valuable are the more than s,000 local gazetteers
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(accounts of indjvidual cities, towns and count'ies) from the

period 1400 to 1900 A.D. These records of local history and

geography conta'i n cl imati c i nformati on such as the free zing

of lakes and snow and frost data in addition to many phenol-

ogy records (Chu K'o-Chen, I973; Chiao-Min Hsieh, Ig76).

A great deal of research i nto weather vari ati ons pri or

to the begi nn i ng of the era of i nstrumental meteoroì ogy has

been conducted 'in Great Bri tai n and Northern turope. A

pioneer in the fjeld of historical climato'logy, H.H. Lamb,

has utilized such historical documents as personaì diaries
and correspondence, records of publ'ic administration and

government, pri vate estate records, church annal s and chron-

i c1es, mari time and commerci al records, and al so proto-

scientifjc and scientific writings. From these and other

sources Lamb has attempted to reconstruct Bri tain's cl imatic

fluctuatjons to as far back as 1600 A.D. (Lamb, I9^GT), and

has compi I ed weather charts of Europe, much of the Atl anti c

and the eastern seaboard of the united States for the past

two centu ri es ( Lamb, I97 4) . Al though these have been mas -

sive and admì rable undertakings, too I ittle consideration js

gi ven to the great vari ati ons of accuracy and dependabì I i ty
of the many data sources. The sheer size of Lamb's study

areas may also serve to detract from the reliabilìty of his

results. 0ther noteworthy historical climatological studies

that have dealt with smal ìer, more specified locatjons jn-

clude studies of monthly mean temperatures in central Eng-

land from 1698 to 1952 (Manley, 1953), average winter tem-
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peratures i n the Netherl ands from i634 to 7977 ( Van Den

Dool, Krijnen and Schuurmans, 1978), and frequencies of days

w'i th rain, snow, hail, frost and thunder in Anglesey between

1734 and 7760 (0liver, i95B).

Unfortunately a great number of historical climatoìogi-

cal studjes have fal len short of being dependable and accur-

ate. Incompleteness and inaccuracy in the transmjssion of

the ori gi na1 data, errors i ntroduced by the authors or com-

pilers, and fa'i lure to adequate'ìy distingu'i sh between rel i-
able and unrel iable sources are generaì ly the major reasons

for their deficiencies (Ingram, Underhill and l,iigley, 1978).

The orig'inal objective of the present study was to

extend the cl imat'i c record of the James Bay area i n Canada

by as much as 150 years. As the research progressed it was

real i zed that to acceptabìy extend the present record through

the study of selected climatic factors a method of analysis

to determine the validity of the historical dates would be

requi red. The devel opment of such a method and the subse-

quent determ'inati on of data val idi ty became the prime objec-

t'i ves of th i s s tudy.

hlithin Canada, environmental studies based on histori-
cal documents have not been ent'i rely absent. In the North-

west Terrìtories MacKay (1961) has used historical freeze-up

and break-up data from a number of points along the lower

MacKenzie River in attempts to determine long-term trends in

open season and the relationship between early and I ate

freeze-ups and break-ups. 14acKay concedes that some of the



5

data between I876 and 1955 (based on pubi íshed sources,

government officers, missionaries, the R.C.M.P. and traders)
are of questionable reliab'i lity.

In the early 1960's, the Hudson's Bay Company post

journals were first used for climatological reconstruction
'in a study of h'istori cal dates of f ree ze-up and break-up on

the Church i I I and Hayes Ri vers (MacKay and Mackay, i965 ) .

A later study utilized the post journaìs in an attempt to
develop insights into the Canadian climate of the nineteenth

century based on a'i r mass climatology (Minns, 1970). Again

the historical records were accepted at face value with

little consideration g'i ven to thejr vaf idity or reliabiìÍty.
Moodie and Catchpole, in a recent study of hjstorical dates

of freeze-up and break-up, first used content anaìys'is to

demonstrate that information extracted from the Hudson's Bay

Company post j ournal s may compare i n accuracy wi th modern

'information (Moodie and Catchpole, 1975).

The objecti ve of the present study i s to deri ve annual

dates of first snowfall and first frost in fall from two

Hudson's Bay Company post journa'ls and to study the qua'ì ity
of these dates as valid climatological measures.

B. Study Area

The area sel ected for th i s study, si tuated between

52.5' and 51.0' north latitude and 82.0o and 81.5' west

I ongi tude, compri ses most of the southern hal f of the west

shore of James Bay. The two particular sites (Moose Factory



Figure 1.1: Location of the study area



and Fort Albany), at wh'ich the historical information was

recorded, are s'i tuated at 51.20o north latitude and 80.44"

west longitude and 52.20" north latitude and 81.20" west

ìongitude respectively. The area is shown in Figure 1.1.

C. Plan of Thesis

Chapter I I Í s a di scussi on of the data sources perti n-

ent to this thesis. A brief discussion of the Hudson's Bay

Company policies concerning record keepìng at their settle-
ments i n northern Canada i s presented ai ong wi th a genera'l

description of the result'ing journals and their contents.

This is followed by a more detailed examination of the par-

ticular journa'ls containing the historical information upon

which this study is based. The spatìa1 and temporal distri-
butions of the historical data are outlined.

The transcription of the h'i storical data f rom the

journals and preliminary testing of the qua'l 'i ty of the tran-

scri pti ons are cons i dered i n Chapter I I I .

Chapter IV begins by brief ly outl in'ing the successf ul

application of content analysis to derive historical dates

in a similar study conducted previously. The attempts to

deri ve vi abl e categori es of descrì pti ons of fi rst snowfal I

and f i rst f rost are descr j bed f ol lowed by a d'i scussi on on

the circumstances preventing thejr successful development.

This leads to the identification of the dates of the first
annual snow and f i rst annual f rost as the data to be ana'lysed
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Chapter V describes the attempts to assess the cl ima-

tological validity of the historical dates of first frost
and first snowfall. The data are presented'in tables while
prel'iminary comparative analyses of the dates at the two

former Hudson's Bay Company posts appear i n the form of

graphs. Incl uded in this chapter are varjous statistical
and graphìcal analyses based on the principle of spatial
homogene'ity testing.

In Chapter VI the purposes of the comparative analyses

using modern instrumental data are outlined and are followed

by a d jscussion of the selection of the modern meteoro'logi -

cal stations where this information was recorded. The out-

come of various statistical and graphical tests appl ied to
the modern data are compared to the resul ts of s'imi I ar exam-

inations performed on h'istorical dates. The results of these

comparative tests are discussed along with the problems they

presented.



CHAPTER T I

DATA SOURCES

A. Journal s of the Hudson's Bay Company

The data perti nent to this study were compi I ed from

manuscript accounts of dai'ly occurrences at selected Hud-

son's Bay Company settl ements i n northern Canada durj ng the

18th and i9th centuri es. The Hudson's Bay Company was

founded ín 1670 and has records spanning more than three

hundred years of Canadian history. Company policy required

regular journals to be kept at all of its overseas settle-
ments and the result has been that these records now exist
as sources of historical 'information unrivalled on this con-

tinent jn terms of the length and continuìty of their cover-

age. The contents of these journals, made up of observations

and evaluations of both natural events and commercial acti-
vit'ies, were of great importance to the Company. 0ccasion-

a'lìy the journal-keeping was considered inadequate and in

1814 the f o1'l ow'ing di recti ve was i ssued on the manner i n

wh i ch they s hou I d be kept :

These Journals are to contain noth'ing but
a plain and simple memorandum of fact.
Among the circumstances, which are a'lways to
be noticed jn the Journals, is the weather

I
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& progress of the Season: - the date of
the free zing i n of the I akes & ri vers ; the
chief fal I s of snow & thej r depth; the
greatest thickness of the Ice; the com-
mencement of Thaw: the breaking up and
cl eari ng away of the I ce the com-
mencement of frost i n the Autumn.
The observati ons are not to be cons'idered
as a matter of idle curiosity; but may be
of very essenti al use.

(Letter ,Hudson's Bay Company Archives
reference A. 6/tA, pp. 2II-I3, i814)

Since these Hudson's Bay Company settlements were sit-
uated j n an extremely harsh envi ronment and were tremendousìy

isolated, the success, indeed the very survival of their
personnel , demanded that they be conscious of, and adapted

for, a variety of weather and climatic conditions. Because

of this and the Company's instructions, the post journais

contain a plethora of historical references to climatologi-
cal and meteorological situations although they do differ
greatly in styie and vary in 'l ength as well as content.

Journals Used in This Study

The earl j est Hudson's Bay Company f ur trad'i ng posts

were established on the shores of Hudson Bay and James Bay

and the Company's trad'i ng acti vi ti es were 1 argely restri cted

to these Bayside settlements during most of the fi rst cen-

tury of jts overseas trade. These Bayside trading posts

therefore prov'i de I onger peri ods of record than do those

settlements that were established inland at later dates.

The snow and frost data that ori gi nal ly were i ntended
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for use in this study were compiled from the post journals

of seven Hudson's Bay Company forts. Four of the seven were

Bayside forts and comprised the i ongest and most compl ete

journa'l records available. The remaining three were inland

settlements which had been establ ished later, thus provid'ing

signifjcantly shorter records. The seven Hudson's Bay Com-

pany forts at which these records were kept are l'isted in
Tabl e 2.1 al ong wi th the'i r respecti ve durati ons. However,

it must be noted that these durations do not indicate con-

tinuous records as there were many interval s when no mention

of weather phenomena were made, and some i nterval s when the

journal record was i nterrupted.

Although the orìginal intention was to use the data

from al I seven of the aforementi oned trad'i ng posts , Moose

Factory and Fort A'l bany were eventual ly sel ected as the

sites upon which this study concentrated. This deci sion was

derived directly from the methodology employed and was based

on two primary considerations. Firstly, the Moose Factory

and Fort A'l bany journaì s contaí n the most conti nuous record

of frost and snow references as well as some of the longest

records. Second'ly, and perhaps most important, j s the f act

that as Moose Factory and Fort Aìbany were both situated on

the western shore of James Bay and only i30 kilometres apart

they offered the greatest opportunì ty for the appl i cati on of

homogenei ty tests.
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TABLE 2.I: DATES AND DURATIONS OF THE HUDSON,S BAY COMPANY
POST JOURNALS ORiGINALLY SELECTED

HUDSON'S BAY
COMPANY POST DATES

NUMBIR OF YIARS
OF RECORD

Bayside Locations

Fort Churchi I I

York Factory

Fort A1 bany

Moose Factory

i nl and Locati ons

Cumberland House

No rway Hou se

Edmonton

1718- 1866

t7r4-1851

1705-1867

1732-i870

1775-1845

t796-1871

1795-1870

148

137

163

139

70

83

75



CHAPTER I I I

TRANSCRIPTION OF INFORMATION

A. Transcrì ption of Data from Hudsonrs Bay Company

Post ,Journals

Thi s study 'i s based upon snowf al I and f rost data tran-

scribed from manuscript accounts of daily occurrences at

the aforementi oned Hudson's Bay Company settl ements i n nor-

thern Canada duri ng the lBth and 19th centuri es . The tran-

scription was undertaken by a research assistant (nr. Barry

Kaye) for a study that was originally to be conducted by

Dr. D.hl. Moodie and Dr. A.J.lll. Catchpole at the Universìty

of Manitoba. l,.lhen this transcription was carried out the

manuscrìpts h,ere housed in the Hudson's Bay Company's arch-

ives at Beaver House in London, England. They have since

been moved to the Mani toba Provi nci al Arch i ves i n Wi nn i peg,

Canada. A specimen from a Fort A1 bany post journal i s

shown in Figure 3.1.

Each da'i ly entry in the journa'l s during autumn, be-

tween the earliest entry and 0ctober 31, 1871, or the dates

of termination of the journais, was consulted. Autumn was

considered to extend from August 1 to 0ctober 31 and all
statements i n the journa'l s rel ati ng di rectìy or i ndi rectly

13
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to the fj rst occurrences of snowfal I and frost events duri ng

this time period were transcribed verbatím. Thus, a record

of rel evant comment arranged i n chronoì ogi caì order for both

Moose Factory and Fort Albany was made available for this

study. Any gaps'in the records are attributed either to
real breaks in the journals or to the fajlure of authors to

refer to snow or frost condit'ions during the autumn season.

References to snow and frost from the two post journai s

amounted to 66 pages of transcriptions.

B. Testing the Qual jty of the Transcriptions

As th'i s study was to be based on previously transcribed

i nf ormati on 'it was deci ded to exam'ine a sampl e porti on of

the historical journals in order to check the accuracy of

the comp i I ed data .

Nine journals recorded at Moose Factory durjng the 10-

year period between 0ctober 27, 1731 and August 29, 174I

were examined. These journals, numbered B 135/a/ 2 through

to B 135 / a/ I0, were very careful ly read and al I references

to snow and frost condi ti ons between August 1 and 0ctober

31 were copied verbatjm.

The resul ti ng transcri pti on was then compared to the

snow and frost information in the correspond'ing originaì

transcriptions. The results of th'is comparison were initi-
a'l ly disconcert'i ng as the sample testing produced 174 refer-

ences to snow and/or frost whereas the ori gÍ nal transcri p-

tions I isted on'ly 50 such references.
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At this ear'ly stage in the study the sìgnificance of

such a discrepancy was dec'idedly unclear but it later became

apparent that Dr. Kaye, during the origìna1 examinatjon of

the post journal s, had ceased transcri bi ng short'ly af ter
identifying the first references to snow and frost. No

attempt had been made to note a I I such observati ons between

August 1 and 0ctober 31 for each year of record, conse-

quently hi s vol ume of references ( to snow and frost ) was

si gni fi cantly I ess than that resul ti ng from thi s fi rst i n-

vestigation into the qualìty of the transcriptions. The

results of a later test (described in Chapter V 8.2. )

revealed absolute'ly no d'i screpancies between the dates of

first frost and first snow contained in the orig'ina'l tran-

scri ptions and those found i n the journal s.
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CHAPTER i V

CATEGORIZATION OF TRANSCRIBED INFORMATION

Thi s study was conducted f ol I owi ng the compl et'ion of

a study of dates of first freezing and breaking of water

bodies by Moodie and Catchpole (1975). In view of the close

af f inities between the two stud'ies, it was presumed that the

general method devel oped for the deri vati on of the dates of

fi rst freezi ng and fi rst breaki ng from the Hudson's Bay Com-

pany post journals could be applied to the same sources for
the derivation of dates of fi rst snowfal I and first frost.

This chapter will begin by briefìy outlin'ing the

methods utj I í zed i n the deri vati on of fi rst freezi ng and

fi rst breaki ng. I t wi I I i ndi cate that methods of content

analysi s were used i n whi ch the transcri bed references to

river f reezi ng and breaki ng vì,ere categori zed so that homo-

geneous sequences of dates were obtained. The chapter wi I I

then indicate that an attempt was made to interpret the tran-

scribed informatjon pertaining to first snowfal I and first
frost in a similar manner by devising homogeneous categories

of refe rences to these phenomena . I t wi I I be shown that the

snowfal I and frost information could not be cl ass'ified into
viable categories and the reasons for thjs will be outlined.



18

This chapter wil I then conclude with the observation

that the only useful i nformati on that can be deri ved from

the frost and snow transcri pti ons are the fi rst references

to frost and snow in each year.

A. Method Used to Derive Dates of First Freezing and First
Breaking

The transcriptions of references to river breaking and

freezing compri sed a heterogeneous set of descriptions.

Several di fferent components of heterogenei ty were apparent

in these descriptions. In parto the heterogeneity related

to the di fferent stages i n the freezing and breaki ng pro-

cesses. Some descripti ons ref erred to ear'ly stages 'in the

freezing and breaking process, others referred to intermedi-

ate or later stages. The descriptions were also heteroge-

neous i n a spati al sense si nce they referred to dj fferent
locations in the river estuaries. F'ina'l ly, the descriptions

were heterogeneous i n terms of the manner wi th whi ch they

ref erred to the f reez'ing and breaki ng of ri vers. Some

references descri bed the phys ì ca'l appearances of the water

body, others referred to the behavior of the water body and

a minority alluded to the nav'igab'i lity of the river and the

trafficability of the ice surface.

I n thi s study, methods of content analys i s were

app'ì i ed i n the categori zati on of the descri pti ons of freez-

ing and breaking so that homogeneous sequences of dates

coul d be deri ved from the heterogeneous sources. The major
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components of thj s cl assi fi cati on were:

i ) stages in the freezing and breaking processes

to whi ch each descri pti on referred;
'i i) spatial location to which each description

referred.

The resul ts showed that I engthy and cont'i nuous records

could be obtained for certain stages'in the break'ing and

freezing processes and for certain locations. The stages

utilized were first partial freezing, first complete freez-

i ng, and fi rs t breaki ng and the I ocations uti I i zed referred

to the pl aces where the forts were s i tuated.

B. Attempts to Apply the Method of Content Analysis to

Deri ve Dates of Fi rst Snowfal I and Fi rst Frost

At the outset of the first freezing and fi rst breakìng

study the nature of the'informatÍon contained in the tran-
scriptions uras unknown. The development of a method for the

i nterpretati on of these transcri pt'i ons therefore commenced

with the systematic analysis of the types of information

contai ned i n those transcri pti ons.

Similarly, at the outset of the study of the transcrip-
tions of snowfal I and frost descripti ons the information con-

tained in these transcriptions was unknown. Therefore, the

study commenced with the systematic examjnation of the types

of informat'ion contained Ín these transcriptions. Attempts

were made to identify vjable categories of types of refer-
ences to fi rst snowfal I and fi rst frost. I n thi s context a
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viable category is one which meets these crìteria:
i ) meteorologìcal specificìty - the category is

i denti f i ed wi th suf f i ci ent meteorol og'icaì pre-

cision that it is clearìy djstinguished from

other categori es;

i'i ) continuous occurrence - the category occurs

sufficiently often that continuous records of

long duration can be based upon its dates of

occurrence.

Thi s secti on wi I I now descri be the methods that were

adopted in attempting to ident'ify categories of first frost
and first snowfall descrìptjons. It w'i ll be shown that

these endeavors were unsuccessful i n that vì abl e categori es

were not derived. The fo'l lowing section will consider the

circumstances which prevented the derivat'ion of v'iable cate-

gories in this study and will conclude that the only viable

dates are those based upon the references to fi rst snowfal I

occurrence and the references to the fi rst occurrence of

fros t.
The first step with regards to the method of approach

was to become f ami I'iar w'i th the extent of the compi I ed data.

All the transcribed references to snow and frost were plot-
ted i n graphi cal form so as to i ndi cate the frequency of

such observati ons each year as wel I as thei r seasonal di stri -

but'ion. The result was a frost graph and a snow graph for
both Moose Factory and Fort Aìbany. Figure 4.1 'is an ex-

ample of this pre'l iminary graph'ing.
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0ri gi na'l 'ly, the ref erences to snow and snowf al I events

were grouped into 28 intuit'i ve'ly constructed categories

(Table 4.1). The large number of categories presented prob-

lems in that they failed to meet the criteria of meteorologi-

cal specific'ity and hìgh frequency of occurrence. This

i ntui ti ve approach to categori zati on was therefore di scarded.

The second attempt at categorization adopted the

princ'ip'le that the categories should be based on a survey of

the types of references to snowfal I and f rost that actua'l 'ly

occurred in the transcriptions. Therefore, the transcrip-
tions 'dere read chrono'logical ly and I ists were made of al I

the different types of snow and frost references contained

therein (Tables 4.2 and 4.3).

Subsequent attempts to construct viable categories for
the snow and frost i nformati on were based di rectly on the

I i teral i nterpretations of the references contai ned i n these

lists.l Eventuaì1y, the classifications were refined to six

categories of snow descriptions (snow'lying, heavy snowfall,

light snowfall, snow with rain, snow with hail, vague refer-
ences to snow) and four categori es of frost descri pti on

( comments di agnosti c of radi ati on frost, advecti on frost,
recorded sub-freezi ng temperatures, vague references to

frost).

1 -,' The I iteral interpretations of the snow and frost
references h/ere determi ned, as far as poss i bl e , wi th the a í d
of the Compl ete 0xford Di ct_þne¡y, the Uni versal Di cti onary
of the her reTevantffi
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TABLE 4.2: LIST OF ALL TYPES OF SNOW REFERENCES CONTAINED
IN THE TRANSCRiPTIONS FROM THT MOOSI FACTORY
AND FORT ALBANY JOURNALS

fell a little snow

showers of rain /and snovv

squa'l 1s of rain and snow

snowed and froze

smal I matter of snow

snow weather (thick)

snowed - morning, today, last nìght, etc.

snow ( some - very much )

flurries of snow and rain

snow and rain (some)

hail and snow

squalls of snow

gale with snow

frost and snow ( freezing)

snow conti nued

squalls of hail and snow

smal I fl i ght of snow

small winters snow

snow and col d (weather)

hai I , rai n, and snow ( gal es of)

bl owi ng, snowi ng, and free zing
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TABLE 4.2 Continued

snowed hard

snows and bl ows very hard

mislìng snow

great fl i ght of snow

drizzltng snow (and rajn)

snowing drift'ing weather

snow /(and rain) at times

sleet and snow

much snow fel I

ra'in, sleet and snow

ga1 es wj th frost and showers of snow

snow /(and rain) all day (most of day)

great deal of snow

smal I snow

bl ows hard wi th snow

(some) light snow

a I i ttl e ( I ot) snow on the ground

i nches ( foot / feet ) of snow fel I(Js on the ground)

gale with snow, hail and ra'in (sleet)

abundance of snow

sometimes snow
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TABLE 4.3: LIST OF ALL TYPES OF FROST REFERENCES CONTAiNED
IN THT TRANSCRIPTIONS FROM THE MOOSE FACTORY
AND FORT ALBANY JOURNALS

freezes morn i ng and eveni ng

froze a little last night

a whi te frost but soon was gone

a white frosty morning

clear frosty weather

froze hard in the morning

cl ear weather wi th frost
last night we had a (hard) black frost
froze in the shade

a ( hard ) frost I ast ní ght

last n'ight we had a (hard) frost
snowed and froze (a little)
col d freezing weather al I thi s day

froze with all wind in the (N.l^l.) quarter

rain and snow and froze (morning and evening)

a f i ne ga'le wi th f rost

cloud¡r with frost
frost an d snow

col d f reez'i ng weather and a conti nued snow

bl owi ng, snowi ng and free zing ( al I day)

a little frost
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TABLE 4.3 Continued

frosty weather

froze (hard)

(col d) freezi ng weather

freezes hard

a smal I frost
fros t
frosty

hard white frost
col d f ree z-rng weather

a hard frost
sharp freezing weather

s1 i ght fros t
( sharp, smart) frost

degrees of f rost (f reez'ing weather)
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The snow and frost descriptions from the enti re period

of record at Moose Factory and Fort A'l bany were f i tted i nto

these final categories (Tables 4.4 and 4.5). From thÍs pre-
'l imi nary groupi ng i t seemed apparent that each of the snow

and frost categories occurred suffi ciently often that contin-

uous records of I ong durati ons coul d possi bly be based on

thei r dates of occurrence. However, when the occurrence of

these phenomena were exam'i ned i n terms of thei r frequenci es

per decade it became evident that these categories of snow

and frost references did not meet the criterion of continu-

ous occurrence (Tables 4.6 and 4.7).

The criterion of meteorolog'ical specifìc'ity was also

not met by these fi nal categori es of snowfal I and frost
descrìptions. Four of the six snowfal I categories essenti -

al'ly provi ded no more than a record of the dates of snowf al I

events each year because they possessed'insufficient meteoro-

1og'ical precision to clearly distinguish them from each

other. The two remaining categories represented those his-
tori cal descri pti ons whi ch on'ly ref erred to the presence of

snow on the ground or vague mentions of snow and which often

did not even provide dates of the actual snowfal I events.

The frost categories displayed a lack of sufficient
meteorolog'icaì precision to c'learly dist'inguish them from

each other. The possibje exceptìons to this were the cate-

gories of radiation frost and advective frost but they also

proved unsatisfactory as inference was the basis for distin-
gui sh'ing between the two. For exampl e, i f f rost had been
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described as occurring under clear sk'ies jt was classifíed
as radiation frost whereas if frost had been noted as occur-

ring under cloudy skies'it was classed as advect'ive frost.
in view of the above discuss'ion it must be concluded

that the endeavors to classify the descriptions of first
snowfal I and frost were unsuccessful jn that v'iable categor-

i es were not deri ved.

C. Circumstances Preventing the Derivation of Viable Cate-

gories of Descriptions of First Snowfall and First Frost

The classificatjons of types of reference to first
frost and snow were much simpler than the classifications of

ref erences to f i rst f reez'ing and breaki ng of water bod j es

developed by Moodie and Catchpole ( 1975). There are two

maj or factors contri buti ng to thi s contrast. Fj rstly, the

processes of free zing and breaki ng of water bodi es are pro-

tracted, intermittent processes in which several days or

weeks e1 apse between the fi rst appearance of i ce or man i fes -

tation of break'ing, and complete freezing or clearing of
jce. At the outset of the freez'ing and break'ing study the

objective was to identify the dates of the major stages in

these processes and al I references beari ng upon the vari ous

stages were therefore del iberately transcribed from the post

journal s. The processes of devel opment of the wi nter snow-

pack, and of freezing conditions in the air and in the

ground are also prolonged, intermittent processes extending

over peri ods of days or weeks. The fi rst occurrence of
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frost and the first snowfalls ín the autumn are most often

only the prel ude to the ful I onsl aught of the continuous

f ree zing condi ti ons of w'inte r and the devel opment of the

winter snowpack. As the season progresses, the increas'ingly

longer nights and the shorter days, with their reduced in-
tensity of sunl ight, decrease the potential for snowmelt

while increasing the potential for proionged freezing condi-

tjons. The continuati on of these ci rcumstances eventuaì ìy

resul ts i n the seasonal'ly permanent snowpack and the f reez-

ing condit'ions of winter. However, the initial objective of

the snow and frost studies was to identify mereìy the injtia-
t'ion of these processes and only the information bearing upon

their initiatìon was transcribed. Therefore, the transcrip-
tions of the fi rst snow and fi rst frost descriptions embodied

a narrower range of i nformati on than the transcri pti ons of

the first freezing and first breaking descriptions.

Secondly, there are substanti al spati aì vari ati ons i n

the times of freezing and breaking within the estuaries of

rivers draining into Hudson Bay. Topographical and hydrol-

ogicai conditions determine these variat'i ons wh'ich tend to
follow similar patterns from year to year. It is for this
reason that the places to which the freezing and breaking

descriptions referred are 'important components of the classj -
f i cati on of these phenomena. Thi s spat'ia'l component has not

entered into the classification of first snowfall and frost
descri pti ons , because s i gni fi cant, regul ar, I ocal -scal e

vari at'ions i n these el ements were not apparent i n the tran-



36

script j ons f rom the post journa'l s.

The relat'i ve simp'l icity of the classificat'ions of snow

and frost references, together wi th thei r fai I ure to meet

the criteria of meteorological specific'i ty and continuous

occurrence, make i t apparent that the transcri pti ons used 'i n

this study do not contain a sophistjcated range of informa-

tion that can form the basis of viable categories of first
reference to snowfal I and fi rst reference to frost.

0ne of the two fol 1 owi ng expl anati ons may account for
this shortcoming:

i ) More sophisticated snow and frost information

may be available in the post journals, however,

this js not contained in the transcriptions due

to the simpl e framework i n whích these tran-

scriptions were made.

i i ) The post journa ì s are defi ci ent of more sophi s-

ticated information because snowfall and frost
were described by the journal i sts in more simp'l e

terms than were break-up and freeze-up.

blhich of these two expl anat'ions is correct wi I I remain uncer-

tai n unti I such time as the journal s are re-exami ned.

In view of the fact that viable snowfal I and frost
categories could not be derived it must be concluded that

the dates of f i rst snowf al I and f i rst f rost are the on'ly

useful i nformat'i on avaj I abl e from the transcri pti ons. These

dates are listed in Table 4.8.
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TAB LE 4. B: DATES OF FI RST SNOWFALL AND FIRST FROST
AT MOOSI FACTORY AND FORT ALBANY 1705-
1870*

Year

DATES OF FI RST SNOIdFALL DATES OF FIRST FROST

Moose Factory Fort Al bany Moose Factory Fort A1 bany

77 05

06

07

08

09

1710

1i
I2
13

74

15

16

t7
18

i9
t7 20

2t
22

23

24

25

26

27

28

29

63t
46

80

59

63

94

61

44

49

69

7I
99

51

7I
58

B3

87

65

9 5**

72

1B

72

59

35

6B

49

61

6i

;
43

56

7I
64

75

77

74

49
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TABLE 4.8 Continued

Year

DATES OF F I RST SNOl^JFALL DATTS OF FIRST FROST

Moose Factory Fort Al bany Moose Factory Fort Albany

i730
31

32

33

34

35

36

37

3B

39

t7 40

4t
42

43

44

45

46

47

48

49

1750

51

52

53

54

55

56

57

5B

59

BO

74

45

49

;
50

66

60

46

5B

65

59

79

65

77

65

60

59

40

35

70

44

73

56

85

74

62

BO

74

50
ôôoo

74

6i
79

58

50

52

50

34

51

65

36

6B

64

65

55

59

57

40

64

63

42

57

49

85

61

75

40

50

59

43

66

79

62

87

47

76

66

BB

66

49

5B

77

63

36

44

67

50

2T

68

63

37

75

65

86

62

42

61

59

51

44

67

23

59

65

59

57

5B

63

55

49

5B

4I
63

36

40

37

64

48
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TABLE 4.8 Contìnued

Year

DATES OF FI RST SNOl^JFALL DATES OF FIRST FROST

Moose Factory Fort Al bany Moose Factory Fort Al bany

t7 60

6i
62

63

64

65

66

67

6B

69

1770

7t
72

73

74

75

76

77

7B

79

1780

Bi
B2

83

B4

B5

86

87
ôooo

B9

80

96

47

51

58

49

64

61

6B

6i
61

44

B2

5B

70

51

69

57

68

100

56

66

43

52

81

7'0

B6

64

57

62

3i
59

62

68

46

49

63

7t
70

63

53

59

t4
36

63

51

57

68

68

78

57

60

66

92

64

7t
8i
76

58

61

7B

91

62

75

100

7T

62

77

79

63

70

60

B3

59

79

73

45

JJ

67

44

92

63

93

70

62

79

65

4B

82

77

66

62

B3

65

62

19
ôo

64

50

42

11

42

79

61

89

70

7T

61

64

77

B6

75

77

52

64

60

46
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TABL E 4. B Con ti n ued

Yea r

DATES OF FIRST SNOI^JFALL DATES OF FIRST FROST

Moose Factory Fort A1 bany Moose Factory Fort Albany

t7 90

91

92

93

94

95

96

97

98

99

1800

01

02

03

04

05

06

07

08

09

i810
11

l2
13

T4

15

16

t7
18

19

69

64

47

76

52

73

6i
75

5B

66

'-o

87

84

57

53

74

73

66

66

75

44

77

63

69

63

46

77

52

74

61

79

58

76

66

76

7B

B9

90

69

,t
35

B5

20

59

76

64

53

64

30

T4

60

52

50

T4

31

35

48

5;
67

80

79

50

25

22

4B

73

66

67

57

7B

62

6B

69

59

79

78

;

6-g

;
27

60

77

68
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TABLE 4.8 Continued

Year

DATIS OF FI RST SNOI,JFALL DATES OF FIRST FROST

Moose Factory Fort A1 bany Moose Factory Fort Aibany

r820
2t
22

23

24

25

26

27

2B

29

1B 30

31

32

JJ

34

35

36

37
toJ()

39

1840

4I
42

43

44

45

46

47

48

49

9B

72

77

99

85

74

82

110

60

42

59

19

64

53

54

52

74

50

74

B;
9B

54

49

B2

52

66

7T

82

7B

75

61

rt2
66

6B

59

59

58

19

50

53

54

64

100
ô1ÕJ

42

52

53

44

73

54

49

67

42

9t
7B

59

64

47

t:

42

45

79

64

JJ

29

42

4B

48

37

:

49

8i
52

69

77

B3

47

B6

75

59

59

54
ôo

5i
56

29

48

5B

50

15

51

73

7B

74

57
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TABLE 4.8 Continued

Year

DATTS OF FI RST SNOÌ¡lFALL DATES OF FIRST FROST

Moose Factory Fort A1 bany Moose Factory Fort Al bany

1850

51

52

53

54

55

56

57

5B

59

1860

61

62

63

64

65

66

67

68

69

i870

45

B6

55

75

B3

74

74

91

44

53

80

7T

4B

oo

57

B6

55

76

44

55

43

49

74

59

92

45

73

77

76

79

67

65

73

72

46

57

6B

l4

92

49

39

46

11JJ

50

i3

65

84

46

4t
55

44

50

26

42

85

18

J¿

B2

* Al I dates pri or to Septembe r
to accommodate the Gregori an

t Day f is August 1st.
** Due to thei r i nfrequent occurrence

recorded dates of first snow or fi
0ctober 31 have been included.

14, 1752 have been adjusted
Calendar reform.

those years havi ng
rst frost I ater than

'i'

i:l

$/¡-n,ti:i'åË



CHAPTER V

TESTING THE QUAL-ITY OF THE HISTORICAL

DATES OF FI RST SNOl^JFALL AND FROST

The principle of spatial homogeneity testing was

appl ied to the dates of fi rst snowfal I and frost transcri bed

f rom the Moose Factory and Fort A'l bany post journal s. Thi s

method of testi ng i s based on the assumpti on that I ocati ons

withjn a particular climatic region tend to experience s'im'i -

I ar cl imati c changes. The cl oser such points are together,

and the greater the physi ca1 simi I ari ty between them, the

greater wi I I be the paral I el i sm between the cl imati c changes

that they experi ence.

Moose Factory and Fort Albany are situated on river
estuaries on the west shore of rlames Bay and are on'ly separ-

ated by approximate'ly 130 ki I ometres. Due to thei r cl ose

proximity to each other in an area of subdued topography and

the fact that both of the posts are situated within the same

climatic regíon, it is anticipated that similar climatic
changes will occur at these two places. Homogeneity testing

of the temporal variations of the dates of first frost and

f i rst snowf al I at Moose Factory and Fort Al bany w'i I I i ndi -

cate the degree of simi I ari ty between the two p1 aces. If

43
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similar trends are detected this will indicate not only that
the cl'imatic condi tions at the two pl aces are homogeneous,

but also that the historical data derived in this study may

be valid. If dissimilar trends are detected this result
may show that the cl imati c condi ti ons are not homogeneous ,

or i t may be evi dence that the h'istori cal data are not val i d

measures of cl imati c condi ti ons.

in applying homogeneity tests it is not anticipated

that cl imati c trends detected at adjacent stati ons wi I I be

'i dentjcal. Rather it is assumed that the degree of sim'i lar-
i ty 'in the data to be tested wi I I be comparabl e wi th that
d'isp'l ayed by equivalent modern data which are known to be

valid.

A. Homogene'ity Tests of Historical Dates

As numeri cal i nformati on i s often the worki ng medi um

of homogenei ty testi ng, the dates of the fi rst snowfal I and

first frost events were converted to numbers of days after
Ju'ly 3i wjth adjustments made to account for the change

from the Jul i an to the Gregori an cal endar whi ch occurred i n

7752. Thus , August 1, the earl i est date cons i dered to be

within the autumn season (for the purposes of this study) is
Day 1 and 0ctober 31, the last date within this season is
Day 92.
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1. Graphical analysis

Using this system of numbering, the dates of first
frost and fi rst snowfal I at Moose Factory and Fort A1 bany

were exami ned i n graphi cal f orm (F'igures 5. 1 and 5.2) .

C1 early, there are 1 arge di fferences between the dates of

both fi rst frost and fi rst snowfal I recorded at the two

locations. It is evident that in some periods there are

strong similarities (even identical patterns) between the

yearly fl uctuati ons j n the dates of these meteorol ogi cal

events at Moose Factory and those at Fort Albany while other

periods exhibit extreme discrepancies between the two loca-

tions. However, it is evjdent that there is a greater

similarity between Moose Factory and Fort Albany in terms of
thei r respecti ve dates of fi rst snowfal I than exi sts i n

terms of their dates of first frost.

2. Comparison of 10-year running means

The stati stical techn'ique of 10-year running means was

then applied to the dates of first frost and first snow at

Moose Factory and Fort A1 bany ( fi gures 5. 3, 5.4, 5.5 and

5.6). This was undertaken in order to smooth out small year-

to-year fl uctuati ons i n the dates of fi rst snowfal I and

f irost so that their overal I patterns of variat'ions and any

major di screpanci es between the dates at each I ocati on

would be more apparent. Figure 5.3 Índicates that, even

with the smoothing effect of this technique, there appears

to be few significant similarities between the patterns of



46

to
àa')
L
C)

6
oo

Yeor

Date of fi rst snowfal I
It'loose Factory and Fort
1869.

after Ju'ly 31,
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47

ro

à
=?
L
c)

Ø

oo

Yeor

Date of fi rst
Moose Factory
1869.

frost after July 31,
and Fort Aì bany, Il0S-
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first frost dates at the two locations. As is evident in
Fi gure 5.4 there i s an overal I s imi I ari ty between the pat-

terns of fi rst snowfal I dates at Moose Factory and Fort

Albany although there are also periods of s'ignificant dìs-

crepancy. The graphical comparison depicted in Figure 5.5

reveal s I'ittl e or no si gni f i cant simi I ari ty between the

dates of f irst snowfall and first frost at Moose Factory.

Conversely, there appears to be a marked degree of s im'i I ar-

ity between the yearly fluctuations in the dates of the two

meteorological events recorded at Fort A1 bany as 'i s seen in

Fi gure 5.6.

Although these preljminary graphical and runníng mean

compari sons are rel at'ive1y unsoph'i sti cated and by no means

conclusive, two very obvious observations can be made from

them. F'i rstly, it'is apparent that there is a greater

degree of homogeneity between the Moose Factory and Fort

Albany snowfall dates than is evident for the dates of first
frost. This result may indjcate that the spatiai variations

of dates of first snowfall in the James Bay reg'ion are less

than the spat'iai vari ati ons of dates of f i rst f rost. Al ter-
natj vely, this resul t may i ndj cate that the dates of fi rst
snowf al I are more val'id as true measures than are the dates

of fi rst frost. Secondly, ì t i s noteworthy that a compari -

son between the trends of dates of first snowfalI and first
frost reveals greater similarities between those at Fort

A1 bany than at Moose Factory. Thi s contrast al so may be

attríbutable to real climatic causes, or it may indicate



3. Compari s
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that the Fort Albany dates are more valid measures than the

Moose Factory dates.

on of long-term means and decadal means

mpts to ascertain the validity of the his-
rst frost and fi rst snow at Moose Factory

volved the calculation of the long-term

ates of each event at both I ocati ons .

f years of record of the Fort Albany jour-

1867 ) whi I e the Moose Factory journal s

39 years (tlSZ-1870). As thjs undertaking

ati ve exami nati on , the Fort A1 bany dates

recorded entries jn the Moose Factory

uded. Similarly, the Moose Factory dates

latest entries in the Fort A'lbany jour-

luded.

previously mentioned system of numbering,

standard devi ati ons of fi rst snowfal I and

h Baysi de ports for the enti re 130-year

were cal cul ated from the fo1 I owi ng equa-

(1)

where: X = mean date

f, = the ind'i vidual dates making up the series

of data

N = total number of observati ons
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where = standard devi at'ion

The resul ts, shown i n Tabl es 5. 1 and

aging jn that the 'l ong-term mean dates of

fall and frost at Moose Factory were very

at Fort Aìbany. To determine whether the

these means are s i gn i fi cant or not the fo I

empl oyed:

(2)

5.2, were encour-

both first snow-

s'imilar to those

di fferences between

lowing equation was

(3)s.E.(x,-Nr)

where S.E.

ì7Ät

N,

q
"1

s2

Ni

N2

S,, 5,,

-+-NI N2

the Standard Error of the Di fference

mean date at Moose Factory

mean date at Fort Albany

standard deviation of Moose Factory data

standard devi ati on of Fort Al bany data

number of observations at Moose Factory

number of observati ons at Fort Al bany

As is seen in Table 5.3, the results reveal that the

standard error of the di fference between the mean dates of

first frost at Moose Factory and Fort Albany is 3.1 and the

actual difference is onìy 1.0. Therefore, according to this

stati sti cal test the di fference of one day between the two

locations in terms of their 'long-term mean dates of first
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TABLE 5. 1: MIANS AND STANDARD DEVIATIONS OF DATES OF FI RST
FROST FOR 130 YEARS OF RECORD 1735-1864

MOOS E FACTORY FORT ALBANY

Number of
refe rences to
fi rs t frost

Mean date of
fi rst frost

Standard
devi ation

99

Septembe r 29

26 .7

105

September 28

15.9
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TABLE 5.2: MEANS AND STANDARD DEVIATIONS OF DATES OF FI RST
SNOW FOR 130 YEARS OF RECORD 1735-1864

MOOSE FACTORY FORT ALBANY

Number of
refe rences to
fí rst snow

Mean date of
fi rst snow

S tan da rd
devi ati on

i10

0ctober 5

ô1
Õ.J

r22

0ctober 2

8.2



TABLE 5.3: STATISTICS ON THT
ENCES BETI¡lEtN TH E
AND FIRST SNOI^J AT

55

SIGNIFICANCE OF THE DIFFER-
LONG-TERM MEANS OF FIRST FROST
MOOSE FACTORY AND FORT ALBANY

FROST SNOhJ

Actual di fference
between mean dates

Standard error of
the di fference

3

3.1 1.1
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frost is possibly not significant. Conversely, the results
show that the di fference between the mean dates of fi rst
snow at Moose Factory and Fort Aìbany is significant.

If a difference is sa'id to be stat'i stjcally signifi-
cant this means that it is extreme'ly improbable that such a

d'ifference could have occurred by chance. If the difference

between the mean dates of first snowfall did not occur by

chance then it implies that, on a long-term basis, the dif-
ference between the two locations with regards to first
occurrences of snow is real. Although there is a possib'i l-
ity that the difference between the mean dates of first
frost occurred by chance o j t i s noteworthy that, based on

130 years of record, this difference is as little as one day.

In terms of the principle of spatiaì homogeneity testing the

great simí I ari ty between the 'l ong-term means at the two

locations reinforces the possibilìty that historical informa-

t'ion (more particu'l arly the snowfall dates) may be a valid
cl imatologi cal measure.

Fort Aì bany i s the northern-most of the two former

Hudson's Bay Company posts and theref ore Í s 'l i ke'ly to be

i nfl uenced by the southward movement of the Arcti c Front

earl'ier than Moose Factory. In view of this s'i tuation, the

fact that the earliest mean dates of both first frost and

fi rst snow were recorded at the more northerly stati on of

Fort Aì bany further reinforces the indication that the de-

ri ved dates are val i d.



The 130 years of record extending from 1735 to 1864

was then di vi ded i nto thi rteen 10-year peri ods. The dates

of first frost and first snow jn each 10-year period for
both Moose Factory and Fort Albany were tallied and recorded.

The average dates of first frost and of fjrst snow for each

10-year period at both locations !vere calculated by the

appl'ication of equation (1). The results are shown in

Tables 5.4 and 5.5 and in graphical form in Figures 5.7 and

5.8.
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Table 5.4 and Figure 5.7 indicate that the decadal

mean dates of first frost vary by as much as 35 days with

both Moose Factory and Fort Albany recording 0ctober 16 as

the latest decadal mean whi le the earl iest decadal mean of

September 11 was recorded at Fort Albany. Moose Factory is

shown to have had the earliest decadal mean date of first
frost five times to Fort Albany's sjx while both locations

are shown as havi ng the same decadal mean date twj ce.

Tabl e 5.5 and Fi gure 5.8 reveal that the decadal mean

dates of first snow vary by as much as 25 days with Moose

Factory recording 0ctober 18 as the latest decadal mean and

Fort Albany recording the earliest decadal mean of September

23. Fort A'l bany js shown to have had the earliest decadal

mean date of first snow seven times to Moose Factory's four

while both locations recorded the same decadal mean date

twi ce.

These observati ons tend to further i ndi cate that the

hi stori cal dates of fi rst snowfal I and frost may be val i d
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TABLE 5.4: DECADAL MEAN DATTS OF FIRST FROST 1735-1864

Decade

NUMBER OF DATES OF FI RST
FROST PER DECADE

Moo se

MEAN DATES OF FIRST
FROST PER DECADE

A1 bany Moose A1 bany

t735-44

17 45-54

t755-64

1765-74

1775-84

t785-94

7795-1804

1805-14

1815 -24

i825-34

1835-44

1845- 54

iB55-64

7

9

i0

10

9

10

5

2

6

7

9

8

7

10

10

9

10

I
I
6

2

9

7

10

8

7

0ct. 3

0ct. 5

0ct. i
0ct. 9

Oct. 3

Sept. 25

Sept. 15

0ct. 16

Sept. i7
0ct. B

Sept. 16

Sept. 28

Sept. i8

Sept. 26

Sept. 26

Sept. 26

Sept. 11

0ct. 72

0ct. 2

0ct. 8

0ct. 16

Sept. 24

0ct. B

Sept. 11

Sept. 2I

Sept. 19
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TABLE 5.5: DECADAL MtAN DATES 0F FIRST SN0l¡J 1735-1864

Decade

NUMBER OF DATES OF FIRST
SNOt^, PER DECADE

Moose Al bany

MEAN DATES OF FIRST
SNOl,ll PER DECADE

Moose Al bany

1735-44

t7 45-54

t7 55-64

1765-74

t775-84

t785-94

1795-i804

i805- 14

7875-24

7825-34

1835-44

1845-54

i855-64

7

10

i0

i0

10

i0

6

7

7

o(J

9

oo

o
O

10

i0

10

i0

10

i0
o
O

5

9

i0

10

10

10

Sept. 24

Sept. 29

0ct. 5

0ct. 1

0ct. 3

0ct. 4

0ct. 3

0ct. 10

0ct. 10

0ct. 18

Sept. 24

0ct. 12

0ct. 9

Sept. 29

Sept. 26

Sept. 25

Sept. 23

0ct. 5

0ct. 4

0ct. 10

0ct. 10

Sept. 30

0ct. 12

Sept. 27

Sept. 24

0ct. I
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climatologicaì measures in view of the previous discussion

on the I i kel i hood of Fort A1 bany bei ng i nfl uenced by the

Arctic Front earlier than Moose Factory.

Careful examjnation of F'igures 5.7 and 5.8 shows that
there appears to be greater homogene'i ty between the decadal

mean dates of f i rst f rost at l'1oose Factory and Fort Al bany

and the decadal mean dates of first snow at the two loca-

ti ons, than i s evi dent from the 10-year runni ng means di s-

p'layed in Figures 5.3 and 5.4. However, it 'i s again appar-

ent (Figures 5.7 and 5.8) that there is a greater variat'ion
'in the decadal mean dates of f i rst f rost than i n the means

of f i rst snow. As previously ment'ioned, the cause of this
is not clear.

The final graphical comparisons involving decadal mean

dates of f j rst snow and f i rst f rost are shown 'in Fi gures 5.9

and 5.10. There is an obvious'ly greater s jmilari ty between

the decadal mean dates of first snow and first frost at Fort

Albany than between those dates recorded at Moose Factory.

This contrast is also apparent jn Figures 5.5 and 5.6.

4. Correl ati on analys ì s

In order to further discern the extent of any existing
cl imatol og'i cal homogeneì ty between the two former Hudson's

Bay Company posts a correl ati on analysì s vúas performed on

their dates of first frost and first snow. Using the afore-

menti oned sys tem of numberi ng the hi stori cal dates whereby

August 1 is Day 1, August 2 ts Day 2, etc. the dates of



fi rst frost at

I i sted as were

A co rre I ati on

of dates using

both Moose Factory

the dates of first
coefficient was then

equation (4) below:

and Fort A1 bany

snow at the two

calculated for

63

t^fe re

I ocati ons.

both sets

(4)

whe re r

X

v

correl ati on coeffi c i ent

X-X
Y-Y

The very low values of the correlation coefficients
indicate that Moose Factory and Fort A'l bany cannot be con-

sidered cl'imatologica'l 'ly homogeneous on the basis of thejr
hi stori cal dates of fi rst snow and frost (Tabl e 5.6 ) . I n

terms of the principle of spatial homogeneity these results,
at first s'ight, appear to preclude the possibì1ity that the

historical dates of first frost and first snow are valid as

cl imatol ogi cal records. Thi s resul t seemi ngly negates the

observations from some of the previous homogene'ity tests.

There i s a generai'ly hi gher correl at'ion between the

historical dates of first snow than between the dates of

f i rst f rost. Thi s may be attri buted to physica'l causes but

it may also be an indication that the hìstorical dates of

fi rst snow are more val i d measures than the frost dates.

Therefore, the snowfal I dates were sel ected for further cor-

relation analysis in an attempt to look more deeply into the

rxy
(rx') (xy')
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TABLE 5.6: RESULTS OF PTARSON,S CORRELATION ANALYSIS OF
DATES OF FiRST SNOl^l AND FROST AT MOOSE FACTORY
AND FORT ALBANY 1732-i866

FIRST SNOt,l FI RST FROST

Number of pai rs
of observati ons

Correl ation
coeffi ci ent

111

+0.32

Significance
I evel 99%

90

-0.01

* Not significant
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apparent I ack of homogenei ty between Moose Factory and Fort

Albany. The 135-year period of record was divided into nine

15-year intervals and correlation coefficients were calcu-

lated for each of the n'ine div'isions by the appl ication of

equation (4). The results, displayed in Table 5.7, appear

to be extremely errati c whi I e i n some 15-year periods the

data are highly correìated, in other periods they are uncor-

related.

This result implìes either that the historical dates

derived in this study are not valid measures or that the low

correl at'ion ref lects real dif ferences between the cl imatic

condi ti ons at the two I ocati ons.

As regards the I atter possi bi f i ty i t i s, of course,

noteworthy that the Pearson's product-moment correl ati on

coefficient is highly sens'itive to the influence of excep-

tional extreme val ues. Thus occasi onal 1 arge di fferences be-

tween dates of occurrence at Moose Factory and Fort Albany

may have a I arge negati ve 'impact upon the val ues of the cor-

rel ati on coeffi ci ent. To test the frequency of occurrence

of 1 arge dj fferences, frequency di stri butj ons of di fferences

between annual dates of fi rst snowfal I at the two posts,

and of annual dates of f i rst f rost were studi ed (F'igures

5.11 and 5.12).

Figure 5.1f indicates that there seems to be an

observable, although somewhat weak, inverse relat'ionsh'ip be-

tween the frequency of occurrence and the magnjtude of the

difference between dates of first snowfal I at Moose Factory



66

TABLE 5.7: RESULT OF PEARSON'S CORRELATION ANALYS IS OF
DATES OF FIRST SNOl^l AT MOOSE FACTORY AND FORT
ALBANY IN i5-YEAR INTERVALS

15-YEAR NUMBER OF PAI RS CORRELATION SIGNI FICANCE
PERIOD OF OBSERVATIONS COEFFICIENT LEVEL

t7 32-17 45

7747-176r

t7 62-17 7 6

1777 -779t

1792- 1806

iB0 7 -tgzr
7822-1836

rB37-i851

1852-1866

t2

15

15

15

10

10

11

I2

72

0 .597

0.353

-0.391

0.253

0.923

-0.02r

0.913

0.157

-0.259

95%

,r

*

*

99.9%

*

99.9%

*

*

* Not s'ignificant
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and those dates at Fort A'lbany such that the greatest f re-

quencies are associated with the smallest differences.

Figure 5.12 indicates that there appears to be no such rela-
tjonship between the dates of first frost at the two loca-

tions.

B. Discussion

These homogene'ity tests

have i ndi cated that i n certai n

degree of homogenei ty between

while in other time intervals

appl ied to fi rst snowfal I data

time intervals there is a high

Moose Factory and Fort Al bany,

the trends from the two

stations are inhomogeneous. In general the tests have re-

vealed that the trends of dates of fi rst frost at the two

these resul ts may

to deficiencies in
interpretation of

shown to be phys'ica'l

fi rst snowfal I and

p1 aces are i nhomogeneous . The causes of

be phys'ical i n nature or they may rel ate

the data sources or in the method of the

the data sou rces . I f the causes can be

this would indicate that annual dates of

first frost do indeed vary considerabiy over short distances

in northern and central Canada. In thi s event the resul ts

of this homogeneity test would not necessarily 'imply that the

derived data are invalid. However, if the low homogeneity

between Moose Factory and Fort A1 bany i s not due to phys'i cal

causes thi s woul d demonstrate that the data deri ved i n thi s

study are not valid climatological measures.
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1. Physical causes

It may very well be that the first snowfall and frost
events at the two I ocat'ions are, i n f act, poorly rel ated.

Indeed, in terms of first annual frost events this is very

possibly the case. There are two very different meteorol-

ogica'l processes that can produce freezing conditions and

frost. Advecti ve frosts are the resul t of the presence of

col d ai r masses wh'i ch norma'l 'ly mi grate over great di stances

affecting large areas for prolonged periods of time. How-

ever, radi ati on frosts are the resu I t of radi ati on cooi i ng,

a meteorological process which is often very localized and,

as it i s primari 1y dependent on clear nocturnal skies, js a

much more temporal'ly and spati a1 ly errat'ic phenomenon. As

the two Bays'ide posts were separated by 130 ki I ometres i t
is entirely possible that conditions conducive to the occur-

rence of radiation frost did not a'lways exist at both loca-

tions at the same time. In fact, radiation frosts occurring

very early in the autumn seasons (beginning August 1 for the

purposes of this study) at one of the locations and not at

the other may very well account for a s'ignificant number of

the discrepancies between Moose Factory and Fort Albany with

respect to theír dates of first frost.
The occurrence of snow, I i ke that of advecti ve frost,

i s most often associ ated wi th the presence of col d ai r

masses and therefore the great di fferences between Moose

Factory an d Fort Al bany wi th regards to some of the'i r respec-

tive dates of first snow cannot be accounted for in terms of
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highly localized phenomena.

2. Causes related to the historical sources

The low homogene'i ty between the dates derived from

Itloose Factory and Fort Al bany may i ndi cate that these dates

are not val id measures of fi rst annual snowfal I and frost.
If this is the case it may have arisen because the journals

contain insuf f icient informat'ion to y'ield val id dates, or

because the contents of the journa'l s have been i nterpreted

i nadequately.

During the period of time between 1705 and 1870 a

great many Hudson's Bay Company employees were responsible

f or mak'i ng the dai'ly entries 'in the journal s at Moose Fac-

tory and Fort Albany. Certainìy all of these journalists

were not equal ly observant or equal 'i n the manner i n whi ch

they carried out the Company's instructíons. It is also

possjble that the dates of fi rst annual snowfal I events were

more accurately or cons i stently recorded than were the dates

of f rost mereiy due to the f act that, as meteorol og'ica'l

phenomena, snowfall events are more v'isible than are frost
even ts .

Additionally, the transcriptions may not accurateìy

reflect the information contained in the journais. The

great di fferences between the hi stori cal dates at Moose Fac-

tory and those recorded at Fort Albany ffây, at least in part,
be a result of the inaccuracy or inconsistency of the tran-
scriber.
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In order to assess the reliability of the transcrip-
ti ons, a sampl e of the j ournal s was re-exami ned. Thi s

samp'le included all those years displaying a two week or

greater difference between the dates at Moose Factory and

those at Fort Albany of both first snow and first frost.
This criterion was satisfied for first frost in 48 out of a

total of 90 years in which a record existed at both loca-

tions. Similarly, out of a total of 172 years in which

dates of fi rst snowfal I had been recorded at both I ocati ons,

37 displayed a 14-day or greater difference between Moose

Factory and Fort Albany.

The results of this examination were encouraging in

that abso'lutely no di screpancies u/ere f ound between the

transcri bed dates of fi rst frost and fi rst snowfal I and the

actual information contained jn the journals.

The possibí1ity that the journalists were not ade-

quately consi stent or percepti ve was more di ffi cul t to veri fy

or discount. It is assumed that at least some of the his-

tori cal dates recorded duri ng the 165-year period of record

are not accurate. Based on this assumption, the sample of

the sources was also checked to discern whether or not there

lvere accountabl e errors i n the dates ori gi na1 ly recorded i n

the journa'l s. The effort proved fru'i tless as no clear evi-
dence of errors by the journalists was found. This, of

course, does not eliminate the possibif ity of error on the

part of the journal j sts and therefore i ncorrect dates i n the

historical record, but it does emphasjze the difficulty
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involved in attempting to distinguish those'individual his-

torical dates which may be cons'idered val id from those that

may not.

Al though no concrete evi dence of i nval i d dates was

thus found it seems highly unlike'ly that the Hudson's Bay

Company journal i sts made no errors ì n recordi ng fi rst frost
and snowfa I I even ts over a peri od of 165 years . However,

without a suitable method for correctìy identÍfying possible

incorrect dates i t cannot, at thi s time, be unequi voca'l 1y

stated that the apparent lack of homogeneity between the

Moose Factory and Fort Aìbany dates is solely due to errors

on the part of the origina'l journalists.



CHAPTER VI

COMPARISON l^JITH MODERN STATTONS

I n Chapter V i t was hypothesi zed that the apparent

lack of homogeneity between Moose Factory and Fort Albany in

terms of their historical dates of first frost and first
snowfal I mi ght be attri buted to physi cal causes or to causes

related to the historical sources. There was found to be

no evi dence of error i n the transcri pti on and the i nterpre-

tation of the data sources. Similarly, no obvious deficien-

cies, which would indisputably render first frost and first
snowfal l dates i nval i d, were di scerned i n the data sources.

To determine if the erratic nature of the historical dates

m'ight be attri buted to phys i ca'l causes i t j s i nstructi ve to
compare them to dates of fi rst snowfal I and fj rst frost
recorded at simi I arìy j uxtaposed modern meteorol ogi cal

stations.

A. 0bject'ives of Comparison with Modern Stations

The historical data deri ved at Moose Factory and Fort

Albany have indjcated that there js a lack of spatÍa1 homo-

gene'i ty in dates of first snowfall and first frost between

I ocati ons separated by i30 kj I ometres i n the James Bay

74
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region. It is important to ascerta'in whether this is a real

spat'iaì i nhomogene'ity due to real physi cal causes or whether

ì t j s an apparent spati a1 i nhomogene'ity attri butabl e to
errors'in the historical data. The objective in interpret-
ing modern data is to determine whether the modern network

of stati ons di spl ays a simi I ar spatÍ a1 i nhomogenei ty between

points separated by approximately 130 kilometres. I^lithin

the framework of modern standards of observat'i on, we can

assume the modern data to be valid measures of dates of

first frost and first snowfall. If similar spatial inhomo-

geneity is revealed by the modern data, this w'i ll'indicate
that the spat'ial inhomogeneity has real phys'ical causes.

Such a resul t would provi de evi dence that the h'istori cal

dates may be val'id measures.

B. Sel ecti on of It{odern Meteorol og'ical Stati ons

Moose Factory and Fort Aìbany are separated by 130

k'i I ometres and cl imati c compari sons between them compri se

mesoscale cl imatic studies, as opposed to macroscale or

microscale studies. It is ìmportant that the modern com-

parative studies be also conducted at the mesoscale and this
requires pairs of stations located within approxjmately 100

ki I ometres of each other. The nature of the comparati ve

test requ'ires that the records of dates of first frost and

fi rst snowfal I should extend over several decades.

Unfortunateì y, no modern daia meeii ng these cri teri a

are avai l abl e f rom the James Bay reg'ion oF o i ndeed f rom the
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cl imati c region i n whj ch James Bay occurs ( fi gure 6. 1 ) .

There are modern da'i ly temperature records for the Moose

River estuary (recorded at Moose Factory and later at Moo-

sonee) from 1916 to the present and these have been incor-
porated in this study but other settlements in the immediate

area surroundì ng James Bay, i ncl udi ng Fort Al bany, I ack

suitable modern records of both first snowfal I and first
frost.

At first sight thjs I ack of modern records ín the

James Bay region implies that the tests envisioned cannot

be undertaken. However, a decision was made to undertake

these tests us i ng modern records avai I abl e from the popu-

lated parts of central canada where stat'ions occur in close

proximity. Southern Manitoba was f ina'l ly selected because

of its topographical similarity wíth the James Bay lowlands.

It is true that there are significant macroscale differences

between the c I imates of southern Mani toba and the James Bay

regi on. The former i s cl ass i fi ed as Dfb by Köppen--humi d

microthermal (cold climate with humid winters and cool sum-

mers) and the latter is classífied as Dfc--humid microthermal

(cold climate with humid winters and cool short summers).

However, the test to be undertaken does not consti tute a

macroscale cl imatic compari son but rather a mesoscal e cl i -

matic comparison. It is submitted that the topograph'ic

simi I ari ti es between southern Mani toba and the James Bay

I owl ands permi t the mak'ing of these mesoscal e comparÍ sons.
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Records of first snowfall dates at some 2l locations
in Manitoba were obta'ined from the Water Resources Division
of the Manj toba Department of M'ines, Resources and Envi ron-

ment. Records of fi rst frost dates at a number of Mani toba

meteorological stations were obtained from the Department of

Transport's Monthly Meteorolog'ical Re_cord. The final selec-

tion of the three stations to be used in thjs study was

based on the fo1 1 owi ng factors :

i ) al I three stati ons are wi thi n the same macro-

scale climatic region;

ii) of all the possible choices among southern

Man i toba meteorol ogi cal stati ons these three

have the most extens i ve records of both fi rst
frost and fi rst snowfal I dates; and

iii) all of these three meteorological stations are

approxímately the same di stance apart as are

Fort Albany and Moose Factory.

These three stati ons are s'i tuated i n southern Mani toba

between 96o and 100o west longitude and 4go and 50o north

latitude. This area is shown in Figure 6.2. The three

stati ons are I i sted i n Tabl e 6. 1 together wi th the extent

of their respecti ve records of fi rst frost and fi rst snow-

fal I dates. The extent of the modern dates of fi rst frost
from the Moose River estuary is also included in this table.
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TABLE 6. 1: M0DERN METt0R0L0GI CAL STATI0NS

STATIONS
PERIOD OF

RECORD
NUMBER OF YEARS

l/.JI TH DATA

l^l'innipeg

Fi rs t fros t dates

Fi rst snow dates

B randon

Fi rst frost dates

Fi rst snow dates

Mo rden

First frost dates

First snow dates

t922-197 6

1872-1938

1922-197 6

1890-r972

1922-197 6

1885- 196 1

55

66

55

B3

55

61

Moose Factory-Moosonee

Fi rst frost dates 1916-I976 5B
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C. Homogeneity Tests of Modern Dates

The use of the modern data to more readí ìy determi ne

the vaì'idi ty of the hi stori cal j nf ormati on i nvol ved a two-

step process. Fi rstly, the southern Manj toba stati ons were

compared w'i th each other. The selection of these statjons

was based on the three previously mentioned factors so that

the principle of spatial homogene'ity testing could be realis-
t'ica11y app'l ied to their records of fírst frost and first
snowfal I dates. In the second step these resul ts were then

compared to those of similar tests performed on the Moose

Factory and Fort Albany data in order to determine whether

the degree of homogenei ty between the hi storí cal dates i s

cons'istent wi th the homogeneì ty between pai rs of modern

stations.

To accommodate the need for numeri cal i nformati on i n

homogene'ity testing, the modern dates of f irst snowfal I and

frost events were converted to numbers of days after Juiy

31. Li ke the hi stori cal data, the earl iest modern date con-

sidered is therefore August 1 (Day 1) and the latest is

0ctober 31 (Day 92).

The test for homogenei ty performed on the modern i n-

strumental data involved a simpìe correlation ana'lysis.

l¡Ji th thei r records of fi rst snowfal I events i n the aforemen-

ti oned numer j cal f orm, the southern Man'i toba

paired off with each other and a correlation
then cal cul ated for each of the three sets of

stations were

analysìs was

dates usìng

appl i ed to theequation (4). The same procedures were then
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modern dates of fi rst frost. The resul ts, shown i n Tabl es

6.2 and 6.3, are accompanied by the outcomes of the same

statistical test applied previous'ly to the historical dates.

In terms of their dates of first snowfall the very low

values of the correlation coefficients indicate that the

modern stations in southern Mani toba are not any more spat-

ia1'ly homogeneous than are Moose Factory and Fort Al bany.

However, al though the correl ati on coeffi ci ents for the

modern dates of first frost are low, they are all notably

greater than that between Moose Factory and Fort Albany.

This indicates that, on the basis of their dates of first
frost, the modern stati ons are more homogeneous than the

historical locations.

As was prev'iously mentioned in Chapter V, occasional

large differences between dates of occurrence may have a

'l arge negati ve impact on the val ues of the correl ati on co-

efficients calculated in these tests. Frequency distribu-
tions of differences between annual dates of f irst snowfall

and annual dates of first frost were observed at the pairs

of modern stations studied in order to test the frequency of

occurrence of 'l arge diff erences (Figures 6.3 (a), (b) and

(c) and 6.4 (a), (b) and (c)).
Figure 6.3 (c) indicates that there appears to be an

inverse relationship between the frequency of occurrence

and the magnj tude of the di fference between dates of fi rst
snowfall at hlinnipeg and those dates at Morden. The great-

est frequencies are associated with the smal lest differences.
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Figures 6.3 (a) and (b) show no such relationship. l^lhen

compared to the same graphical ana'lysis of the historical
data ( Figure 5.11) onìy Wi nnipeg and Morden ( Figure 6.3 (c) )

can be observed as havi ng a greater degree of homogenei ty
than that between Moose Factory and Fort A'lbany on the basis

of thei r dates of fi rst snowfal I .

Figures 6.4 (a), (b) and (c) all display an inverse

relationship between the frequency of occurrence and the mag-

nitude of the difference between dates of first frost at the

modern pai red stati ons. The strongest rel ati onshi p i s agai n

observed to be between lnlinnipeg and Morden (Figure 6.4 (c) )

al though al I three pai red modern stations are considerably

more homogeneous on the basis of their dates of first frost
than are Moose Factory and Fort A1 bany ( Fi gure 5.12) .

The percentage frequency of di fferences exceedi n g 20

days vúas determined for both dates of first snow and dates

of first frost from each of the paired modern stations and

also from Moose Factory and Fort Albany (Tables 6.4 and 6.5).
The results displayed in Table 6.4 indicate that Moose Fac-

tory and Fort Albany are no less homogeneous than the modern

stations on the basis of dates of first snow. However, in

terms of their dates of first frost Moose Factory and Fort

Albany are far more inhomogeneous than are the modern

stations (tanle 6.5).
It seems evident, from the modern data, that the year-

to-year fl uctuati ons of fi rst snowfal I and fi rst frost
events vary considerab'ly from place-to-place at the meso-
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TABLE 6.4: PERCENTAGE FREQUENCY OF DIFFERENCES EXCEEDING
20 DAYS BETI¡JETN DATES OF FIRST SNOl^l

STATIONS
NUMBER OF

PAI RED YEARS

% OF PAIRED YEARS
HAVING MORE THAN

20 DAYS DI FFERENCE

I¡Jjnn'i peg-Brandon

lnli nni peg-Morden

Brandon-Morden

Moose Factory-
Fort A1 bany

4B

40

57

111

22 .9

17 .5

31.6

22 .3
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TABLE 6.5: PERCENTAGE FREQUENCY OF DIFFERENCES EXCEIDING
20 DAYS BITt,JEEN DATES OF FIRST FROST

STATIONS
NUMBER OF

PAI RED Y EARS

% OF PAIRTD YEARS
HAViNG MORE THAN

20 DAYS DI FFERENCE

l^linni peg-Brandon

hli nn i peg-Morden

B ran don -Mo rden

Moose Factory-
Fort Al bany

55

55

55

90

74 .6

1.8

12 .7

38.9
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scal e. Thus , wi thi n areas of subdued topography i n the

humi d mi crothermal cl imates i n central canada, si gni fi cant

mesoscale variations of the dates of first snowfall and

dates of fi rst frost occur and have real physì ca1 causes.

This result 'implíes that the lack of spatial homogene.i ty .in

the dates of first snowfall at Moose Factory and Fort Albany

cannot be used as evidence to show that the data are invalid
measures. However, these events do indicate that the his-
tori cal dates of fi rst frost are probably inval id measures

s'ince the degree of spatial inhomogeneity between Moose Fac-

tory and Fort Aibany is greater than the degree of spatial
inhomogene'ity in southern Mani toba.

D. Comparj son of Mean Dates

The final test appl ied to the modern data involved the

calculation of mean dates of both first frost and first snow-

fal I . Thi s cal cul ati on uti I i zed only those years for whi ch

records exi sted for al I three modern stati ons. l¡li th regards

to first snowfalì o 4B years of coverage, extending from 1g90

to 1938, were available whereas the records of first frost
dates extended from rg22 to rg76 thereby provjding 55 years

of data.

uti I i zing the previously mentioned system of numbering,

the mean dates of first snowfall and first frost at the

three southern Manitoba meteorological stat'ions were calcu-
lated by the appl ication of equation ( 1). The ensuing

values are given in Tables 6.6 and 6.7. In order to more
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TABLE 6.6: M0DERN AND HIST0RICAL MEAN DATES 0F FIRST SNOl¡i-
FALL

STATIONS MEAN DATE

Modern

hJinnipeg

Brandon

Mo rde n

( lBeo- 1e3B )

0ctober 25

0ctober 26

0ctober 27

0ctober

0ctober

Historical ( 1735- 1864

Moose Factory

Fort A1 bany

5

2
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TABLE 6.7: MODERN AND H I STORI CAL MEAN DATES OF FI RST
FRO ST

STATIONS MEAN DATT

Mo de rn (7e22-te7 6)

Winnipeg

Brandon

Morden

(rgro-te76)

Moose Factory-Moosonee

Historical (tZ¡S-i864)

Moose Factory

Fort Al bany

Septembe r 20

September 1 1

Septembe r 2I

September 5

Septembe r 29

September 28
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easily accommodate comparative examÍnations, they are accom-

pan'ied by the results of the same calculations prev'iously

performed on the historical dates.

An exami nati on of Tabl e 6.6 i ndi cates that, wi th re-

gards to fi rst snowfal I , the apparent extent of homogenei ty

between the modern stati ons i s qui te comparabl e to that

between Moose Factory and Fort A'l bany.

At fi rst g1 ance the resul ts di sp1 ayed i n Tabl e 6.7

seem to indicate that, on the basis of a mesoscale compari-

son of first frost, the homogeneity between Moose Factory

and Fort A'l bany compares f avourably wi th that between the

modern stati ons. However, i t must be noted that the mean

dates of first frost at both Moose Factory and Fort Albany

are much later in the autumn season than the modern mean

dates. In terms of a macroscale comparison, these results

are inexplìcable as the earlier mean dates of first frosto

based on an extended period of record, would have been

recorded i n the more northerly, sub-Arcti c cl imate of the

James Bay region. Furthermore, the mean date of first frost
calculated from modern records of the Moose River estuôFy,

being earl ier than the mean dates from southern Mani toba,

is also more than 2l days earlier than the historical mean

dates.

These resul ts are further evi dence that the hi stori cal

dates of first snow may be valid measures whereas the his-

tori cal dates of fÍ rst frost âre probably i nval i d. They

also promote the possibility that this may be due to the
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fact that, as

genera'l'ly much

therefore were

journalists.

meteorol og i ca1

less visible
recorded I ess

phenomena, frost
than are snowfal I

accurateiy by the

events are

events and

historical



CHAPTER VI I

SUMMARY AND CONCLUS I ON

In the Introduction it was stated that the original

objective of thi s study was to extend the cl imat'ic record

of the James Bay area by as much as i50 years using histori-
cal references to snow and frost conditions contained in the

journal s of two Hudson's Bay Company posts. The i nf ormat'ion

transcri bed from the Moose Factory and Fort A1 bany journal s

compri sed a great amount of heterogeneous descri pti ons of

references to snow and frost phenomena. A previouso s'imilar

study had led to the deveiopment of a method of content

analysis for the purposes of extracting dates of freezing

and breaking of water bodies from these sources. The

attempts made to apply thi s method of content ana'lys'i s to
deri ve dates of fi rst snowfal I and fi rst frost were unsuc-

cessful due to the narrow range of information contained in

the transcriptions and because spatial components deal incl

with regular, local variations of snowfal I and frost events

are not apparent 'in the post journaìs.

The pri nci pl e of spati al homogenei ty u/as then appl i ed

to the hi storical dates of fi rst snowfal I and fi rst frost
in order to determjne the degì"ee of similarity between

95
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Moose Factory and Fort A'l bany. It was assumed that if simi-

lar trends were detected this would indicate not only that

the cl'imatic conditions at the two locations are homogeneous,

but also that the historical dates derived in this study are

probably val id cl imatological measures.

l,.lith regards to dates of first snow, it was found that

in certain time intervals there was a high degree of homo-

genei ty between Moose Factory and Fort Al bany, whi I e i n

other ti me i nterval s the trends from the two stati ons were

i nhomogeneous. The tests reveal ed that the trends of dates

of first frost at the two places were inhomogeneous through-

out. The causes of this inhomogeneity v,Jere thought to be

ejther physical jn nature or somehow related to deficiencies

in the data sources or in the method of interpretation of

the data sources. Subsequent i nvest'i gati ons i ndi cated no

inaccuracies in the transcribed jnformat'ion thus leaving

real physi ca1 causes or defi ci enci es i n the data sources as

possible explanations for the differences in dates between

Moose Factory and Fort Albany.

To determine whjch of these two explanations was the

cause of the i nhomogeneì ty between the two sets of h i s tori -
cal dates, they h,ere then compared to dates of first snow-

fall and first frost at similar'ly juxtaposed modern meteorol-

ogical stations. As modern meteorologica'l records are not

available from the estuaries of the Moose and Albany Rivers,

three meteorological stati ons in southern Mani toba were

sel ected for thi s comparati ve exami nati on. It was fel t that
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the topographical simi I ari ties between southern Mani toba and

the James Bay lowlands permitted the making of mesoscale

comparisons.

The prìnciple of spat'ia1 homogeneity I/\tas appf ied to

the modern dates of first snowfall and first frost and the

results were then compared to the trends found between Moose

Factory and Fort Albany. hlith regards to dates of first
snow it was found that the modern data are no more closely

related than are the historical dates derived at Moose Fac-

tory and Fort Albany. Based on dates of first frost the

modern stati ons were much more homogeneous than were Moose

Factory and Fort Albany.

A'l though these comparati ve examinations cannot confi rm

the va'l i di ty of the hi stori cal dates deri ved f rom the Moose

Factory and Fort A1 bany journal s, the resul ts do not demon-

strate that the historical dates of first snow must be con-

sidered invalid climatological measures. However, the

resul ts of these tests do i ndi cate that the hi stori cal dates

of first frost are inval id.

Cl imatological informatjon derived from historical

sources readily lends itself to computer coding and is in-

creasingly used in attempts to catalogue or reconstruct

clìmatic cond'itions of the past. This study has shown that

historical information used in such endeavors may not be

valid cl imatological measures and may therefore y'ie'ld inac-

curate or mi sl eadi ng resul ts.
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