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A Feasib.'ity Study on t,h= Est,b1.i hr::cnt
of a 'i','ild l ife Popv!3atinn I'ata 13anl;

for i'!e t,err! Canada

by

Dennis Surrcndi

Introduction:

'ilildlife ccolo=ists are continua31y faced ~i.th pro'olems demanding

ir-,!rrediate info. mation conc: min." th" presence numoers dyna~d.c behaviour

and ecology of ~ri ld3ife populations in s~zecific areas or regions. A3though

an abvn:lance of data w~x exist, for a33. practical purposes r„uch of it
bccorr!e: useless because of it,s lacl; oi availability. A system ';.hereby

all vrildlife popvlation data could be cata3ogueel !nd r!radc available upor&

request ~rou3.d b- extreri;e3y u. efvl to a11 biologists,

Only after much scrutiny of i;-i ld3ife po'oulation data does onc appreciate

the diversity of avai3sb ie iniornaciorr s !rell as the in onsiscenci e. n

its do-ur!!cntation. Accor'zodatin~ these diverse dat=„ into a r".echanized

retrieval syst,cm ls th primary objective of this study. Ihc syster!1 dcs3 C,ll

is not rreant to so Ive populat'on problems nor i il1. it, be set, up for data,

ana1yses, 3ts prir.'"-.rv function i;ill be to provide a rr t?rod of ir mediat

access to ava~ lable data ~ith particu3ar emph. sis on associatin" ~';ild3~fe

inforr-.avion ~'ich presclecteo. geogr. ph:i.c sii,es o . regions ..nd vice versa,

Obse vationa I. ?.'ethods and Documentation:

To cite in ividua m hods of cc/uirin" ariel docv'r.eni',ing ~'i3.dlife

popvlation data s'ould zcouire a, r;ajor pap"r ?&o',.ever some e::arr!plea «re

inc 1 uded il A pp .nc1 lx. A o thi reY)or i,, In p1.ace of t,'n sc specific cwmp3.es

I have t"'~cn th 3U~crt" of dividin. '.ildlife vopul.-tion oh=""va'i,'onal m thod=

into the fo11.o&'dng gener a1. ~&rovpings i;& th. chair associated forms o~ document,ation'



l. Syst,cm,t,ic Transects

Charactcris'.ics: — fixed c'.isc'ances, similar locations, da';a
comparable fro!I ye-r t,o year.

— data are either grouped or designated by'oirlv,local,ions

Examples: a. I:tat,erfo~vl breedin«pair, habit,at,, and
production surveys conc~ucl;cd by U ~ S B ~ Set. ~ ~l

~

b. Ground/Air comparisons in 1raterfo.vl trans c'cs

c. D.U. pround su"ve»s

d. Some «oose surveys

2. Nonsyst,e;,rat.ic Sul vey"

Chal'acteristics: — distan".= s covered are variabl.:=,. rray or r..ay
not be semi. Par loca-lions.

data i e3 t,'rler «1'011 Jec'l" dc.- i'~nat, d oy
ooint, loca~ions.

— data II'",y or r«ay not, b . comr.-~~..ble from
year t,o year.

Example": a. Bit, Garile survevs

b. Goo e survey:

B; Poin'. Obsel'vations

ObservatioIls associated T'~1th specif! c &'eo«raphic locatl ons

— Iwcat,ion ciesi«„, at,cd by inc'i description, 3 on«itude and latitude

coordinat,cs, names of land forr!1s, or pl'oxir!Iity to a Ixno;vn point,.

Example: a.. Individual observat,ions of 1;ild3ife from a vehicle
or on foot,.

Rec,ar'dless of 1!hich of'h-.. a'oove r;.ethods are used, cel'.ain basic

inforI":.a'c1on is co:;-mon to all t'pes of 'i3dli fe observations. Tne fo3lo;.in«

li.'i; probably suI~c-:arises the.e cor;:!;:On data,'.



(1) 1ia jor 'i'fildlif e Group.'

This vould either be "ssun:.d or stated

Example '. Ducks, Geese, H™ar, Rodent, Ungulate ctc.

(2) Species:

- Generallv this .~ill be stated, ho. ever, on some occasions i~ mav

not, be present. (e.g., some s.at,erfo;tl surveys may indicat,e only

the number of major groups — ducks, gees , et,c. ).

Example: 1IaU.ard, Canad gee e, Rule Deer, e'&c.

(3) Dat,e or Tii"..=- Period of the Observat,ion:

— All x'ildm!fe observations have either the date or t,im period

vhen t,he observat,iona occurred.

Example: Ko,
a. 01

Day
12

Year
73

b. 01 71 -t- 5 (i.e., Jan, 12,13,34,15,16,17)

(I+) Time of Day:

- This may o mav not, be pr esent,

Example: 0800

(5) i&umber of.'nimals Observed:

— An accurate count, or "educated" guess usva !ly is irclvded in all

urildlife observ t,ions.

Exa"nple: 5000 Sno;. Geese

(6) Gen ral Beh;viour:

— These dat,a may or may not b recorded.

Examp]c: Br eed i ng, Fecdi ng, 1L~ grat,i ng, et,c.

(7)

— Usv.,.lly . general description of thc habitue~ tyo is present,ed.

Exannple: a, 1fvskeg, Tcr.",china I 1lorainc, Park Ianci, Slough, i/illo,.'&c t;, etc.



!~os,~: Thi" docs not. ir clue',e the o??" 3.l'iy of'he habitat type ~

(8) Observ,.tional l'ct,hoci s:

— The t,ecnnicue or rriet,hod involvecl in obtaining the observat,ion is
usually statecE or it can be cleter?Iiined by the format of'he c'.Bt,a,

Example: Aerial Survey (fixed s;i?sg), Ground Survey (vehicle),
Air Eloat, et,c.

(9) Location of the Observati on(s):

— The location of an
usually be . ta'ed.
groupeo. allo'rs onc,
Bno. not t,o a point

observation or,. group of.'bscrvatior s ?ri31
Ho;.ever the fact, th c, so:.Iie survey data ~ s

t,o cxcrapo.'at,c the -e data only t,o a region
locat3 or? e

Examples: a, Point, l ocatd ons

(i} Ground. observations of '.raterfoi..l on specif'c
lalces.

(ii } ".Eaterfo"rl aerial surveys that, inclicate populate o??s

on specific lal~cs,

b. Iacat,i ons by re&'io??s nor~rally associated i,'.~ith

pl'oi.?i&=d. ct.at B

Big gar!'ie survcv ori ?roose beti.een Edr:.Onton and
Fioc ~g E'iountaln House i ndlcat.'g thc to'3
mioose observecl. be'i.:ee?? thicse points.

Eig'nteen mile segr..ants cf U,H.El.S,E".t'i', irater-
fo'irl transec'i,s 'cith g? ouped data. on '~i'ate?'fo,'rl
populat:i.o?" s ol'aolt a c co?lci lt lons 'i',lt hi I? each
of. t,hese segm nt.s.

In viei: of the fact, that, the precedin~ data are probably recorclec'i

co?i.?Io?Ily in a.il ?iildli fe observati ons I fee i that this iris'rr ation ~could

be ciesirable a ar? output, from .". mechani~;cd clata ? etrieval systemi. It,

shoulc'i again be er:..p.?Bsizcd that, the primary objectiv of'hi. study is to

p?'ovicle a ri'iecho; of ac;cess io population data oric?&ted around species and

location (poi.nts (1) (2), and (9) above). The ciata available ii? )-9 i;:ovlci.

allo;i tr?e rescarche?'o f'ocus upon sp- cific c'at„-. that, may be rcore relc.vanit

to hi.s int, rest,:.



The Fcasibi 1i&'; of E&ai:a Stora-e Retri.eval anci Access to Reco: ds

In orc',er to deter".!ine tl;e fees'bility of data storage, its retriev" I

ancl a methoci of access to per tincnt; ~&ilcllifc data records the folio~sing

questions .sill have t,o be ans~.erec!.:

C n a coding systerr be designed t.o accommoda" e the nine basic
cat,egor i es of;,xldlife popu l at i on dat. pr eviously statecP.

and/or
Can a data retrieval sy teri be de igned"r

(p) Ho;. can a coorclinated fi1ing - stem b established and '&hat
r»ethoc', of fil:!.n; &roulc! be best, suit,cd for t,his purpose~

(3);~'hat ~,;ould the esti:rated cost, be fox such an underta'.cing ~

Cuestion -,",-1: Can a cooin- system be de i,„.'ned to -"ccor .!ocate the nine

basic ca i.e~ories of ~sile!life populati on c',ata.'ns~"er:

In an atte»~pt to an,~;,&er thi s c!uestion I ~:ill c ar~~nc ea h

of the data caccj,'cr3 es to sec 3.f each can bc coc!ed.

I, 1'lild1 i &e Droup—

Each vo ldll fe group coulcl be a si~ned a corre:ponding
numeric-1 value. The firsi, thr. e columns of the BQ
column dat, procession'ard cou3ci acco».-'.o&date thes=-
values~ (Colt»zr I-g) ancl ~&'01!Ic1 allover for 999 di ffercnt,
rcajor s:ildli,fe groups. (Tnesc colum»ns h.-vc been chosen
here simply for presentation purposes. Ehre co1umns
could be used if desired.)

e.g, 00l
002
00)
00~i

Du-'-.s
Geese
G'! l ls
EEa,rl:s

etc.

In II cases the data is "right ju ti&ied" in t!ne data
fie1c', so all zero. prececiir!g the a'r;o'-c nur&, 'ers \/il l bc
a s s um!eel by t he c; omput er .

Conc lus ion: This is feasible and coulci casi:ly be done.



2 ~ ~&ceca.es

Evex'y &&."1&ld L& f e species could be coded 7'n.th a nxi&",erical
value. CO3ui;&ns ).,-9 could bc used a l.lo;,"illy for 999,.9',79
species t,o be z ecol dcd.

e. g. 000001 — 3'- liard
000002 — Pintai3.
000003 — Grizzly 13ear
00000!I. — Canad„-. Goose

Co:1c3.usion: The codinp of sp cics coulo. easily be done.

Dat.e or Time Period of Ob erv t,ion

These data could be recorded bv numerical codes. Ten
co3uirins zlould be required to accolr&zodacc the coding
(Cole'zns 3.0-19).

e.g. a,. Specif I c D, t,e

Day Ko. Year
01 01 1971 anuu&zv 3 p 1& Q

b. Tirl Pez io i

01 01 3.971 --
5 Tim perio'n

dur,.t,ioll
J"Tl. 1/71 to
inc3 i. ivc.

6 days
be "innzn:,&

.n. 6/71

The dat or t,il;, p riod cou3d also bc recorded simply by
abbrev''.atic'1of the zilolzths. Usil~this method 7;ouLd requize

c O3 ulll:1S,

e. g. Jan. 01 1971

Jan. 01 1971 -l- 5

Conc3usion: Th dat,e or tilde period of the obsez'vation could casi.ly be coded.

Time of Day:

The till., of day couLd be cooed to the nearest, r!&tnute (or
sec o:Id if.'ece as- ry ) by usin" t,rlc 2!„00 hour day. S&lch a.

DI thod of co&'.Iln I»'oui, 171volve four d I oi ~l co Ul", 1S I,Co3 ul'A Is
20-23) f. or d.oc7l".. 1'I a'L'3 on.

e. p. 0830

1800

83CI

AI.'00

F&I

Coric I u S1on'o Sin .': the t il!'.e 0 '. da v L'Ila 4 -.I l ob& sel'v- t 1 0'il 3';a I r&'.+ 0 'ou3 L'! casi3 y
be doi.!e.



5. %1nbc;I of Anin)ia~,ls 0'Oserved:

Thc exact number or estilnat,ed nunnber cf »ilcilife species obsczv cl

could be tra lspos d c!;rect,'iy to da'.a cazcls»i.thout coding. lf
six columns ': re usccl (Coll" lns 2/1-29) up to 999 999 indivicluals
coulci bc recorded for on observatioI.

e. g. 001, 020 = 1, 020

02'),611 =- 2$ ,611

Conclusion: Ther 1:ould be no clifficultv coding the number of anin!als
observed.

6. General Behavior

Fach tyoe of behavior »ou.Lcl reouire a numeric associati on. This
»ould be sini:Laz in method t,o tha'c prev'ou='ly used in oe ignatilzg
a nulneric valve fol" species& ma "oz'z'oup& el;c. Thc descri pt ion
of each fozln of beh";vior»)Quid be given a nun eric va'ue ol'ode.
Three collnnns could be used (Columns )0-32) o',I the data card t,o
ace 0IIJ')'odate b haviora 1 3 Izf oz" leach on Tn& s systen'ouj c, allo»' Gj."

thc con:pi Lat,ion ot'99 fol"n, of behavior..

e.g, 001

101

091

Feeding
1'0 gl ati ng

Incubating
etc.

Conclusi on: Behavioz coulcl b" coeeci and st,ored on data carcls.

/, Hab c ca L Type ~

The gen ral habit,at types v,ould each reouire a nu.'neric coci .
3:f three colun)n ~.erc used thon 999 habit.;.t, typ" could be
recorded. (Co lullln ~ 33-35).

e. g. 001
002

003

River
Spz'ucc/Aspen
Tu nci.z'a

et,c.

C 0I'lc llu S I..on: &labitat type coulc! be coclecl. arid .,t,orecl on ci.at.a carcls.

8. Obsez'vat..i.onal l:;et,hoc'Is '.

Obsc vat ional n)ethoc))s I'".ould each I'e-:uire;). nllnlel. i c coc1e fol'o.:!p)lt ...'''tol a 'e . If three c01u-'ns I're us c'cl t lien )c) ) ob. ). I vatlona 1
n1e choc1s co;1 l.d be cooed. (Co l.unzns 36 -&8).



cage G01

121

9l7

Fixed «'Ling Airer. ft
Helicop":.c~

3'.odor Vehicle
et,c ~

Conclusion: These data could casi.ly be transposed and recorded for da'a
process3 ng.

9, Ioca tion:

Designing a syst, m thaL i',ould acco-:.modat,e point. observaiions, syste:&'."«'ic

transects and nonsy.t,emetic t,"ansect, posed. a difficult, problem. Thc syst,em

i&ould have to integrate syste,-'.tically obtained regional data, (e,g. U,S.33,S.F.'«'«

i&aterfo',:1 survey data), nonsystematical3y ob'.=ined 7egiona3. data (e.g., i"~g Game

Census), and specific point observat,:lons (e.g. '«'".a~ rfo',:1 on a. specific law

or fie3d). Such " system shou3d a. lovr a bio ogist. to obtain '..&ild3iie data

from a speci ic point or. from prese3ected region moving a;'ray from a specific

point. That i one should be able t,o oft,ain information from 'cneral regions

to specific locations by a simple sorting procedure,

ldeal3y the ba..i s for such a system ~,ould provide natural or art-
ificial deli..neat ions of Canada ',;ith smaller sub--uzi i;s that, '.:ould permit

categorization of data into relative,,':'a31 geographic areas. In vi-e«'r o.

these reouiz cments, 3 selected th= I'i. T.S. (Lai:,ional Topographic System)

m pping inde;. as the basi" fo" dclineatin~ the locations of '.,i3d3 i..fe

observat,ions, Tne 4.T,S. i.»do.& forms a rnozaic o Canada (Figure 1) ~xth

major bloc!-s having a r&p~i«mum East-';Lese distance of 8" longitude and a

max'.m&'&&". 1'd'or'ch-S:&uth di.,tancc of l,'ati'Jude. Those major b3.ocl:s - re syscem-

atical3y number -d permit,'~ing i..heir ir;.;, cdi t ~ 3.oc t,i.on (e,.g. !31oc'~ ~~2,

Fzgure 3). Fach ma~or b3.oc': zs divjded canto L6 un~t" (Figure 2) hav~.ng

G3Tl!Qns Lons of 2 3ongitude from East to «&'lest .nd 3'a&'~itudc fro&m '«'o& ~h to

South, A13. uch units a~ e given a 3etter code for ident,";fice'.ion (e.g. F33oc!.
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82'n1t A~ F1~Ure 2) ~ ':it?lin each o the lett,cr coclcd blocks (B.g.

82A Fi"ure 2) there are 16 subclivisiolls ~.ith each havin~ diriensions of

15 lati.tu'e and 30'on. itllc.'e. All such subdivisions are coded by a, number

(e.g. 82'I/l,& Figurc 2). In cidditiol1, each subdiviciion i'urth r divicled

into e- st encl I;est blocks h=vin"- climensions 15 '.tituc',0 by 15'ongituce

(e.g. 82A/4:"', Fi„.LLre 2).

In Usin'-: th !I. T. S. syste Il 0! coulc cocle surveys alic.'oint observations

in relation to th respeci;ive unit,'rom I;nich th=y I ere obtained. 1'~'ithin

the 15'atituclc x. 15'on;"itude b3.0cks or 15'atitude x j0'on.:;itucle

blocks (I "hich evei i!as the sr!-"-.11esti; Lulit av &3ablc) point, obse! vati.ons

CGuld be precise3y coded. usi np ei?.her ion' tude-lat i tude coordiriates cr

lane de seri ption 01 bot,h.

The riain p;Oolen Bncounuered in L.; in-'ny syst,em is the i»co porat,',on

of f roupcQ sl.i'vE'y Q '.t ". 0 dat I cle si na c Bcl only b v'"E.';-.'1.0 1 Pc'-'arolcss oz

&'hat Lulits Gne uses il'1 a 55 stcil& IllUcl'I 0. th 'Urv' Qata Qo s not co'nc cle

lith bc&Undary clcsi ~'ns. In oldel to include uc1 da?2 3. Inde th= folio'.;in-~

dec i sioll. ~'H1ene v'Br a t I a»sect 1:.Lth gr0'lpad cia tp. pp s sos tnroupll& t ollches
&

0!'ol'cle! s anJ of t he I'l, T, S, uni? s or sub-unit.s previ Ous3y cle.,cribcd then

th groupecl data associ=tee'cith such " transect sha Ll. be coclcc'; to each

respccti.ve ?~. T.S. Unit,. 'he?level such an l'l, T.S. Unit, is eral:U.noel for

I'IllclU f B popu3 Pt.:l on c'ac 2
&

„ I 3 of the," I GUp' clP'La 2. !socia c ccl. l'~1 ' a. U!'vey

'i"i 3 b Btrieved 1" - 'al'dlcss of "."1 -I'!le l', T. S unit occUI':Ln sucl'I a

SU 1'Vey,

In orcier t,o clarify the IT. thoclolo-,y 2nd loc:,ic invo3ved i,n such a

c&e sign the f01 Lo" ill + hypo'shet Lca 1 B 'r&101 B I':2 s ceil', itrLIctsci ~

Ex mp3 0: lis I;I;-'ile !"., T, S. 1 lie'.cx f Gl'od i..il'-'he loc='.t Lon of
v'i 3.cl 4,f'e obscrvat.i oil".
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~')e "oulc.', like to obtain a3 1 aver 1;,ble i»for;, tion oil i'+ ldlif0 pop!13.- t'ns
that, have been observe 't 'I;ud Iake r'ilbcrta" locat,cc'. on S,";, lq-)--21 or l9'0~

"I Iatituc'.c and 111'l! ')! ion„itude. I"ud I ke can be found on II. T.S.

map sheet, 82EI-l„/",,'See Figure ~).

The invcsti gator;)i3.1 bia at, liberty to set, the geographic U.wits fro!.i

x':hich the i,ilci3ife data &)i. 11 be obtain c1. In this case, 3'ave CI!osen co

obtain information on the sp"ci.ic s-' {i.e. I'Iuci Lake) then on t2;e regions

82H'! /')'1p 82E'I )+ p
82 I I a! !Q f 1 ! !a 1 cy 82

Vote: 3:f 1 desirec!,3. could obt,ain information on other areas depending
on ho;) relevant, 1 felt the dat,.. as t,o I'Iucl Lake.

Such a c1at,a retrieval system !'couI.c1 be acco!!pl~shed h~~ computer sorts

of the sc,ored infor)-:!iation.

Sa!:!pie )"-,na3ysis (See Figure 3):

Sort;;-'1 Speci'c Sit Data
I:uc', lake c:.a'.a (o)
Sort !"oulc1 oc:cur for o&-',, l',. 3-21 ancl

l,9-- 3G!)!I 3atitude — 1~~- 33! i'ongituc1e

Sort, ~!2 82' l /.:5

Total. Data Obtained -- Iiud Lake cIata (o) -;- sogr ent 3
of &"atcrfn;)3 Transect l,

Sort )~3 82H — 4.

Total Data GbtainecI — i'luc1 Lake data (o) -- segrr. nt, 3
of i;aterfo )1 Tr'nsect, !, (samie as Sort,;,'-'2)

Sor t, ))'-'l!. 8?EI bloc&'.
Tot,al Dat.a Gbtaincc1 — IIuc1 Lake s!.t,e c!.ata (o)

egmcnt s 3 - nc', l of i)at erfoi)l
Transec i I,'ot' s" te oo'e! vatio"!s (0 o

— a3.1 claca f'r big game survey
bet!r.'een points A and B

!Eliot p Because a ~oortion of this survey p=. cd through t2)e 8?EI

bloci;, t:hen th= g, o'.ped data for. the ent,ire survey ~;i3.1
be o" t,ec,'.
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Sort j 5 — R2 block
Tot,al Liat Obtain..cl f!Ucl I:-1 e i t,e d-ta (o)

se.-",mcl1t,s l-l! of 1'at,erfol:l
Transect l!.

segments l ancl ? of l,at,exfovrl
Tx'ans Oct 3fiv'it,e ob e1 vations (0+0~0--0-I-0)

all of big game clat,a from Transec'. A-B
point, siting: l— 5 frorl goose survey

The prccecling excar!pic could have been sorted in reverse. order (i.e.
frora g nera1 to specific).

Tne coding of locations on dat,a cards could b accorrmodatcd in the

f013.0'ivI.ng c olUriu1s:

N. T. S, Bloc.- code: 82
H

columns 39-l!.0
Co.i.iimns 4l-56
(This 1;oulcl allol. for - maxir;iim o..
l6 lett,ex un-.'t,s pair major 1'l. T.S. block)

co I VIe$1$ 57-72 (A 1 '' for l6 sub -ilixiI s )
colvrrzls 73-7l!. ( J.hxs 1!oulc',. a I Lore t,",0 spac !.s
fox'n E, or 'I. referience t o each nvI!lberecl
Sub-VZl! t )

Z~nd Description:

(Section No. )

(T01;nsh'.p)

(Range )

SE
1

Coliimxls 75-76
Tnis coU I cl be ass'ill.! ci.:0 it nee I 0 v

be recorcl
Co I vrllrls 7/-78 (T'i~'0 columns l".0u d a" lo '!

for a m" amum of 36 secLion. )
Col.v~u!s 79-GO pIv= Colvimn l of a second
clat a cax'cl,
Rote: Each c',ata proces.ing card has a

rravwr,.um of 'lLI co Iul;ens. T.r! orcler
to .ccomllodate data greater than
GO Un1t,s j ac c.,'J x J Onal cards mlls Ll

be usecl.
(Thx ee columns 1!oulci allol! fo; a ri.s~r..u.n
of thi."e To'rnshi p units )

ColvI'rls 2-"3 (clal" card !112 assvI.led)
(T!'0 colimi - 1;oui cl aljol, for a ma~wmiim
of tv!0 di.g.i t,s)

3 ocat,.i 011 bv 1H:tltvdc anc'.fungi ti!c,e:

(a) I.at-l.tuc1e Colure: I.-6 (Allo~,;s for 3 urLits 1",ax'.rlim)
Column'-" (Allol.s fo" 2 unit,s ma'ci-.u—a)
Colu!;ns 9-I.C (A LIO; = for 2 unit..- merimum)
Co I vi!lrl I I (li LI 01 s for l un:Lt 1!i.~i ".!lcm)
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('o ) I~!1«p.tuci.e 33.8

'51

I

Col.umns 12-1!, (.!llo.rs
ma Yd I!L! .:! ]

CO3!U. ns 15-16 (A13.O!,s

I.:t~~ 1I'IUIiL)

CO3.u,;,n&- 17-3.8 (.! llo; Is

IVB&&!; Lu!1 )
Color!n 19 (A 3.lo .' f'r

f or g urlLt,s

for 2 unit,s

for 2 unit,s

3 unit !".~timur! )

Conc lusi.on: Tne c odin&«, of locat,ions usin= thc 4'. T, S. I~appin&~ inde-c i possible.

Point, locations can be c;oded byla!1d clescri.ptions lat-Ltude and

lor!«itude, or bot,h.

10, lli cr of i3m FiLe Re i crer!ce NLLmber — (Ans!.er to Question //2 page 5)

A micro, tax f i.3..e cont ainin« thc !'iild3-if e population da'!„. !',Ould be a

necessary part, of a clata ban'~. Each comput,er card. v!OL13d be cross-refere!1ced

to thc n!Lcrof i3.".I fi i es. Tni s ~'ou3d en"-b i e the i nv st i -.'Bc or to obtBi:1 c'etai3ed

data on a ny cooecl observation. Tnc N ~ T S. Inappi ng index c ou3d b- u; CI a s

the basis for suc;h a f.'il.in«sy t,era. P ccess to such f iles ~.coul c!' ~ easily

acco m!l i shee', throu&'II a si mplc comoutez' t of the cia! B ca1'cs,

3'la jor I,'. T. S, map bloc!~ nu';!ber ard lct te1 s ':oulc. - erve;!s t.'ne basic

subclivi.si.ons of the f i le number cocle c, p. 82H-4.. '''li thi.n these unil s each

obscr vati on or survey touchin«~ such uni ts !n ll be desi,";r!Btecl by a. nuimber&

e. I'. 82LI-J„-1 or 62'I--!i.-'205. The first, si!c place., of the file coc',e number

(e, g. 82II-L„-& 83 '-3-, ctc. ) 1'IOLQd al., Bys r oui1'e six unit colL!Irrn of spBcc

on the c!BLB ca1'cl, Tne IBx11mI!I! 'pace I'eoUi CC'o "ccoBmo'-.Bt the specif!c

file n II!!oe1 of CBcl. obseI vvt io!1 &Coul-c. be variable bu c, ! Or cva!.:p3-e sake I

vill3- usc I 2 sp cca, 3n other ! IO1 ds, "31O! Iin-' tot„-.l of.'8 co3umns for thc

p3. ce!11. 11t 0! the f. i Ie nUJ!'ber !'.!.3 3 p - rIPQ L the ' or a ~e of. 999, 999999 999

individual ii l e numb 1 s for each subdi visio1 (1: 50 000 Ivan shee.t,) of a I!'Bjor

N. T, S, bloc!c (e, p. 82' i o 82II-. 82II.-& 82II-! ~
et,c. ). Thc'.se c!Bta cou! d

be p". Bcc.cl in Co i-u.';ins 20-~7 of the scconcl d„.t,a p: occssin!- ca1"cl. ~ Pie ",a cd le s s

of. thc ob" cu vat~ onal !I!et lloc! Dr c!ocu!"..Cnt at. 0:1 (."~, =. «I" ou!1cc! C.a c a& po! I!t



observation) etc. ), only one file r«umber»ouLd have to bc used for each

»xlc',life o'oservati.on. For e..!ample in .- case '?herc a survey»ith „:"rouped

data passes throu! h r!ore than ono H. T.S. !!nit,, onLy one file reference»ill

be used regardles of i'hich 1'«, T.S. unit, location is obtainc,d for sou;-!ht,.

Conclusion: The integration and codin,-, of,.n N.T.S, based fi3e reference
codi!v.,'ystem! is feas.iable.

Foreseeable Problems in Codinii Popu3ati.on Data

'1'he coding of location data;)ill unc!oubtcd3y create the greatestproblern

in ar!y at,tcn!pt t,o establish a population cata ret,rieva3.. s"sterr!. A13. point

location data ! all have to bc transposed. in!to land descriptions, laticude

longitude locations, o!. both. Surveys kiri.th grouped data ~rill have to be

pLotted. on N. T.S. !!!aps arrc1 the respective !?.T,S. units recorc!cd. Such

procec'u.e'3 3.1 probably bc difficult time consu?ning anc1 costly.

Cost, est«imat es. (Ans'c r to Ques i;«on;;-'g pa &e 5 )

A. Corno!,.t,cz Pr o-":.!". r!

1. 'is'r « tir g P!. og,r. a r..!

1 pro'-!ra!7.'.Br 2 ~i'ree'cs at $200/ciay

2. Computer Tir!'pro,„-ran& testing)

j" 2)CGO.CO

15)000,00

Sup-totaL $ 1'/, BGO. CO

8, Tr rsnosin." ",,ilcI. «fe Xnforn!;, tion to Data Pzocessin.: C;.rci"

(Assu'TQ r«~ a bac: iclog of 3 I!d. I 3 i on r eccird )

1. Tr;!nspos«n:-; of Da'c„". to Standarclizeci Tnfor:ration Cocle She..ts:
— 10 technic;ians transposin.o., a co! bined 1,000

recorc?s per d.ay for 3 y ars
Bt v! ) 000/y). c pcr t c'chnician =- ~'0,000.CO

2, Key Punchi!i~; of.'ransposed Data
— 1, ke'; puncll op'.'tors ".'3 Gh a comb3.ne!

1 000 recorc'!s per d, y f.'o: 3 vcars
at iV)000/j..'. per technician

Sub-tot,a 1

== g~~ 0)!)GGO.CO

i~) 29!'! ) COO, 00
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C j'k+Cror 7 I ll R .t 07 C J 1.t)7 c.x v

Fx. 3rln. 1!:,

C a t,a l.o;-.uin „-

5 5CG,CC'C.OG
G,OGO.CC

Sub —t, ot,al

Tot al
5"-G&OCC, CG

8!.1,8CG.CO

This cost, f'i„",uxe '~;Quid brin~ thc bac:i&10'ata uo to t,he p "escrt, date

(i.e. 197j ) and;;Quid theoretically b'o.i.piet,cd by 1974. A figurc of'ne

million dollai."s (~1&COG&GCO.CG} 1;Quid b= Tfor e rcalisti.c "ihen the dat„-. fro.".1

1971-197J, is included.

C Oiii.'t — Tl C S:

Once the oertinent c! "ta h,.s bec» coded aiii recoxdcd on data processing

,7 d,
&

a cQT! n -.te'lt FOit,.LB t'J progr arfzer 1'.Oul d have lit t lc difficulty Qesi ~&ning
J

a Dro;-.:ra"it to rctri.eve the info&'it!atiotl.

In cldit !.On& ti'1e pl'cvlou '1 de 'cl".tbcd QaL'a rctriev '1 sys'eel'1 is fle.(&t.b ie
I

, 'I

&nd coul Q be ezoanded t 0 t ilclUdie ai'1 t'a t'. a ti1a t.'flly ue ciesirablc.

Inforxf==.tion as ociated icith active xese rch projects ';;ould have to b.

restricted i» oro r to pxotect, the irtterest,s ox the ci.enti.'. involved,

These data 1.Quid be rade available only at thc co»SO»t, of thc respec'..ive

investicators or Upon the ter;.~nation of tlicir studies.

Froi.", m~ exes:-:~nation of'urvey data and po~ilt, observations on i.lid.Life

it, i- very apparent that lncons'tsteilci.es exist in ch'ocuif.'tat toT1 of sUch

c.a La. t'. t. 1 d l. '.I 'o. &1 ife t t 011 cl La re ( r& cva 1 svst eii! is c stabl t shot!. cci. I&ai n

bas t c 3 »for!at) 011 ".i.I I. have to 1'e 'c LUQ ct 111 tile docitx ento i;ioi1 0 23 1 3".ild-

li J c c 0
" '7'v 1 v 'i.ls, OI 7 aT.'.." cul ". ' mpor&t&ance '"Quid b" the for:..at i0» of a

st=trida d ilei.hoi. fox'he ciocxtit':erttata.on of locat.Loi'1s,
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C» *»

Departn1cnt of
indian P.ffairs and
Northern Development

Canaclian
VU'ildlifc
Service

Ministcre (les
Affc&IICS Ii1CIICni1CR Ct
du Nnrcl canaclien

Service
canacl!cn clc'a

faune

11$ -A Garry St
3'L(NN3:Pi/.v 3.,

Nr, R. Jcssen,
Division of Game E; Fish,
Ni,nncsota Dept„ou" Conser vac ion,
390 Cc»t eilni a1 !3vil dirt«
Si. PaiQ., ?finnesota,
U.S.A.

acne&- r q

»

+

e '.:-.:~ v

/v/ i

&ui of y I

I

—— — our file/notre Coesier»'!
I'I. o!ro c!ooirerJour I /v'c 'O- a= " '"'ov=»ru':". 30

I

3.970

Dear Bob

"You shoved'vc been ?Ier c last. 1/cek or, come nc.cu lt=o~.As tne f.'ishcrmcn say, ou s
Poor cr ./3re at Rochester on Nov.

t, S'1 . I ? ~ Or th ~V-b(ro Cr nC "~irnpre scc'ith t?le rrvnbcrs o" e se at
U ' a s co &1!3al ed t o NGv 3969 '1e 'c !I't O-..s - or» 3 ~ -~ c»-lc. ~N3c'- ru!d j got a brief'ppo" t,un( yii v~ .. "''t t,o ma,.e a roug Carl . i l, 2'.

0 ".nd hurric(l bu. gc.c:sc lrcrc rlo" ying aMerc I ainly in gro.&us o y a d .; ', ; ' '". 3.11 atime, P,=,. v3.ts:

Silver J..lke — 13,950
Baihlcy's Polld — +,000

Tot,al. 3.6 PgO

i S I, u. a 1' pl'0 3IIiat 3 G'1 Gf V?1at ia(l. L&ecn 3 cscnt. 1t is not,
t? t '- "-'c

roost cci e3 so"/I'ler'c: ~ l'.c. c&'I.rd-&n Gilbc;1 tso:1 hac p'cvio.ls 3 c, s - - ',,lc ~ b. I!."
had. not yt,t . c-.cn.

" v 2'. i'ou»d r! ~c;I thovsavlcl ir: a cornv t?1C ev.rlin« feed per i.odt on ov. &, . 'o
-+ 'I d=' L c Cole to r'c &c tf "e .r»I'la''/Or~I S3X OI SCVCil rlC; C.(-~urn» . ct.&

»C',r J ar(C GZ al. i ey S OI»t' .1oc;tio.- n;obab3.v on t, c,v3:.Cri . i.large group(s) I'oc&stin'r. oi..;»;: . & ac

The 1/illd c&.ic:d do"."n T?turs .y
P.aihlcy's Poi" dt a3/most f.r ozc

r
OVer CGI10 tetel.V, Per?1',?!'t?'Cr rooe t.irtg clrtc.-efroze /

c -, ~ i ".l" 'I» 27 OI &ly abo& 1 t olac ..h". I f oli»3 gci;! t & 1fc il oc ooe('n? i.'3(laV Ino»n3.r&cv 'O e

e e e&



R, Jcsscn, 2 November 30, 1970.

(typic,,l for cold, but not ?&eloir acro rnornin-ys). They .,oon carne bac}c adicl thepopulat.io'i at Silver Lake loo!;eel about the az! a.s it had all ireelc. The:1 2large floe'y.s ca!. int,o the laxrc. I have never'cen so znariy geese at Silvel.'
alee, A3zro t, a}l of them 1:czc on the 1."..t,cr. So I mao.e another censu.s txy.Re s111'c ":

Si.iver L=.l.e — 20 070 (about, 800 pcr acx'c? )Baihlcy's Poncl -- 1&950
Gx "vcl Pit — 2l!0
(alor ~ Zumbx"0
wrest, of Ba,ih} cy's
P011CI )
Total 22,260

This total includes ". fear hundz'ed (no more) rni~xants ofi.nteriox typ'" . So, happily, thc ever px.csent iricx.cas.is rnainiainecI. I ob cz vcd l,l nccic-bancls I hacr nox, secii

E3ai",fin 3. '3nid «nd
in num}&ez's o' csc
pi"e'ou slv.

It,:een!s obvicus 'hat. a. fe;r thousaricI ~ccse ai c usia~ i cost, sites n t access-ible fro:n tne groxuid, Iiyith thi.s ever incr ca in'- niu!!bcr of gces in thcRoc}zest=i azc., c nsuscs axe r.ore di fficult every yec,x. I su&gest airrccorinaissance or! c:ensue d-vs (c3.cax ireaL'wcz') anl cooz'clinacec! gyrourid cx eivst 0 clx'ive thc pc 'sc out i i! c 0 thc ".at ez'rh ere t?!cy s}10!ilo be phot 0 '1 ap?.'ecI fr'oi"!a h i Q}z elxciu crh 3evcl t 0 .void the px o'03.c nls of loir f I ight ov. r t o;r: i. Gi c ha ito bc at, Rc ches.er almost CIai3y i:1 order to ?axoyr the bc t timiin-y f'oz'. cc;!sus.
It xrill bc-. icmp rtant, t,c &~o,r the rr!icl-Dace;nbcx anc}. rnic',- Januarv pop&cia.t,jorl, 3n1968 and lc)69 about 1/3 of the Noveinbcz. peale has CIcpaz ted fxc:!i Fo ?iestci .The Novo!aber peak occuxs betirec:1 Nov. 20-30. La t, c}ay of'!igxatriorx from Ran.b'e'1'96Q — No I) 1960 Nov 13. 1970 . Nov

Thanics f'r t}.e hospita3ity. C rtainly I a n happy t,o learn cif your irr:necliat 0rCc,C}inCSS t,O pi OCS- COStiniy a plan tO deVC: Op rOO t pOnCIS irithin t?C prCSeritrcfu~c ancl claily usc raciiu:i of the floe}c„ In. tauit suc:ce; s. 3.n the tvro years
&re have been serious3y talkinc& a'oout. potcn'uial flocic gz.o!rt}x (~ivcn pi esentregulations), poteriti.r I p o'o3 en:s in i'anitoba and I}i»ncsota& ancl pot,ciit,ialrn'ir!a~era.'it, rneasuics at . Oc}lcstcz

& 1, ?! cvc ~ scc 1 t}ri f3oc'i continue to rnoiyafast z than i.e c=xi. Best of luc!uc in youi ventiu es. 3: reiterate rxiv plans t,oCoilt i 111! C St uc „; 011 t hie f30C.'.~ ariCI iri33 be arD iOus t O 3earn Of youii p I. ! ii c'1 dbc of cassxs? ance xri cany 1.'a.y I cc".n.

P,S. ThirD; big--p -,'y.s of J!0&000?
J,t 3.ca.st, 30,000; i!inter 30,000?
Nccci. morc t}iaii oric 10-.,cr c area
to t"-1 c urcssurc of.'f.'ilvy i I""'.cc.
P P S C011t 1 Iiuc plea?1 ninny& .i. ol. foocl
p}aiiti.iiy&s to avoic! c}cpr cdat,iona
"hould this lar~c: .. popu3ai,.i.oii result,

Best rcQ ',i.'cis
&

y

D. Gy. Ela.!cliri,';&
Research . -.. C.i.'.'st
Ca!iaclic:!1 I"i3C13 i fc Scicvi.cc,

CC, 1',ty. Cocic}1
C.C. Di. !i
C. ~ Dsu.bi 1;

~I, .iil}i".i" i'iii
N, Cii3clc!1

R. }}03 me s
D. St,cphcn



Coor clinatecl '~'a 11 Gr '" P. air ic Canacla Goose Survey

S ASIL AT GII!.&17'~~I

FWJ.,L - 1970

Census Area:
Date
1 11I!C

Pilot
Plane
Weather

S taii. L

Finish:

Qui. 1]. Lalcc
Novc!nbcr: 3
1100 t o 15
Al Srni th
Cessna 182

s, Inst: IIountain ],a]cc, c!astern Saskatcher7an.
1970 ~

10.

CF-&.ZI

~)0', clear, I7ind NU 5 IIIph., vi.sibility goocl.
~)0', i')/10 strato-crinulu,, v)ind NH 5 mph., visibi 1'ty good.

Iwkc
Large Sma 1]. Un i.d.
Canacla Canada elhi te Dark

Basin Jake
Kidd le I.ake
I akc I c'nore
]laterhcn Ii!1 sh
Bi.g Q! i.ll J.ake
IIicldle Quill Lake
Litt]e Quill I.ake
Ku t.a47agan I.~lkc
S lough't ]la tf. ic lcl
6 Sa ].'c C1 c lc -'rozen
Inst IILn. Lal!ce
Ax c I.eke
Bank Jake
Bou le]el. I kc
Li.tt le JIani tou

27
6

c,82
30
16
12

l~)5
150

20

270

200
2500

550

300

200

Tote!ls 3820 60 200

Host lakes have ice a]o
20-~,5 I'ange ince Oct
Sr!Ia 1 1 movemcn'-cpor te.cl
obsci vecl unti 1 Novcr!!]i&c1.

observed or! abov. lakc =-.

young, I') c1ancs sec:!.

ng s 1'! 0 r c

sou t,h;ra
9. Nea

37 slra

li nes. Te!r!per
bu L laclc of. s

1'ci N ov O'.I i.b c'. 1

r.ly 250T cluck.;
!'1- eel'u s ccl 17i

a tul cs have va1 icd in the
novr has kepL foocl available.
6. No major rsovcrlent of. gec!se

o0% tria liard an 1 mo tly drali&e ~,
th high proportion, 15-20% of

Cannel i a n 4' ].d ]. i f e S c rv i c. c

Saskat oon) Saslc.,
Nov crmb er 10, 197 0,
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Saute Saskatc'aewan— 277

:and 'o. ks to

'Ir or«; «o
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/ .'I
!l)i

I ~

Census AI'ac! .'ate

'l'.l)?c
Ke a.the l

Pilot
n)vosel'vcl"s:

2" fY,ting
g'!', ~22

f t-F:Octo'oe?'~~ ! &~)b

ll..:15 a"..1 t,o 5.00 I',!,
&
0' 50'& clo!)'-is X3/10 scatte? Ccj 1)in I I".itj 0 SZ 10?!')I!,

Vl sl.bility goorl,
John I:i~ht, Ce sl!a, 1"/2, X''Q, Gate!.'ax Avoca:ion, Calla?.y, Alb- l't„a.
Dorm) s ilcDO!!a)el a:id Ijal. o1!1 Ca?'i'.

I,.-) I;e
Ca?. ~d-! )'jhite-. Unicl.

I.al'pc Small. fr c nt I) nitc Dar'". Ducjcs C?anr s Seven)s

Bo!&r Rive?. (Cal!,a y
to Ca? selanu) L,5 3.,l.,00

Cal'selan! Re== r voi.l. 300

Ca)rselarcl Da.",! t,o
S Stob-. xt. 35 1 ~100

S Stob:rt .o
Ba'=-!no Pas;i" vo': 510 260 2,950

2)5 3 150

Sto'oar t, I)-il.e

N;i?1 al;! I,al;c

t"aqle 1)aj;e

35

60

500

2,L,GO

625

375

T.ale 1!!s?! =31 305 1,.830

HCC-'-. go?. I"-!1;e 315 2p 200 20 700

'I'otal 1,Ã,5 3ch 2,200 3'! 955 530

Co!.!!?).ent s: l'e 3at c st ai t ! n s!1 i'e'cca)use o ')'e )t1)el'»'o lc"!1s - an/I . the? e fol?e Qic&

not, hav» t,i."',= to su iey Dca..Ihn?"sc !!attoye!.iu, a)l-'! Sc-'u. I:;.!res, Althou;h
the .;.'J~ 1)'s f; i rly clcal'val Calc:=.r~ l.!i!ch of'h= sul vcy &vas flo;)n u??,c-
ove l'cast conclitio?ls,

Canacl'ian !'ji~:Ili f= Scl vi cc
D'?!'? '-~')'f''j-'~ ~ -! I Peso!i-ccs

U S, jul e,!'! Of Sn)o '), I'i ",)e?'3 c =, &,'jg ! c'3 „''.
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Al ocr'ca I&';a herl 0!!l !i)ao i i,at curve')"

Oos-. icrs: i(. D11 '. 1G

Davio J.
;:c1.)an, -',1.1cau of S. ort,,"i:-;.G1ics .%

i! Gave
~

PLDGrta I.)a!i'.s .; &~crest s,,'!Gd
'.,'ilc'!life, i:ortolan.'., Qr "~:on

Deer, Al.'oez t .

St,1'atu! 26: 2!',614
738

33

c uarc,.!g le
sciuare .'i's sa"!olcJ
G'~can )ion facto1

June 25 P; 26, 1970

Transe ct
8:

SG PD!Gnt

03 — 01
02
03
p4,

05
o6
07
o8
09
10

total

KJX'i DZI

4 2

TQ (J1

3
2

2
1

0
0

3
1

2
2
0
0
1

0
0

5
3
1

2
2
0
0

St oci,c')p-:.!s

KD"i

5

5
0
0

0
0
1

2
20

5
7

11

0
0
0
0

31

2
10

7
1

26
0
0
1

2
6o

Dugouts

D JN TOT

6

Te~ioora1"&

TOT

21
42

6
1

21
Ll

0
2
0
2

86

16
7
1

3
3
5
2
1

1

52

58
13

2
24

7
5
4,

1

3
1 '8

Pater
KD!! D J!3

8 13

E'e r!»anent

T) Q)j'A

69
167

67
L,.2

65
100

9
2

10
c')

5

Mat,G1
KD!! D J j!i

33 36
o6

L1.5

1L1 28
21 Lpi!

5p 48
io

3 6
2 0
5 5

252 293

All
Liat.er
TO'j'AT.

107
233
93
56
93

1

21

15
771

04 — 01
02
03
04.

05
o6
07
oB
pn

total

1

0
1

1

1

1

1

0

7

1

0
1

1

1

1

1

2
0
8

2
0
2
2

2
2
2
1

1

2
1

5
1

2

3
1

1

17

1

0
2
1

7
2

3
2

22

2
2

3
6

9
5
Li

3
39

5
7

0

3
7

13
27
70

0
1

2
6
0

11

9
31
7L1.

5
8
6
6

17
18
22
58

14»)

5
8

L)

16
16
11
28
50

161

19
21

38
17j

22
21

31

7
25
50
30
Li,c)

o7
332

31
31
4.2

36
78
55
77

159
53o

05 - 01
02
0~
p4.

05
06
07
08
09
10
11

total

1

0
0

7
3
2
1

3

0

0
2
0
1

5
1

0

0
0
0

13

1

2
0
5.

12
Li

2

5
3
1

0

35

2

3
1

1

0

3
8
8

13
3
3

c'4

1

0
1

0
1 1

0
1

3
5
5
1

28

3
3
2
1

20
3
0

11

18
8

82

7
32
38
25
13

8

10
6

116

18

9
56
53
2L1.

8
6

20
2
4i.

5
6

1 93 21!

16
88
9i
Li,9

21

61

12
10
21
2L1.

11

89
4.3
4L,

20
2'i

52
22
35
37
42

416

17
82
73
33
30
35
Bo
28
33
53
L1)»

516

28
1711

116
79
50
56

132
50
68
90
c6

932

48
26Ll

209
13L,
109
77

201'8

99
120
1jL
l i.56
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V.'~:..r.&.'i0. 1 '.",AI'"~'.i''0 i'li .'li'.0 .') i& I !) i .'c'&','l !.'"i'i'!,is
I .'!L; .'ll3 !3i S'i.'&i&'.'A'Lli'! ! 0&" ('&(!'..~!) TO

J 'i. S y.'-'; '& ~,! ':!) & 9- '- 6? A",;.'V.G&,'i

(
I

U&3&hi~JL!'- i'&',".) i'C!;2 'i r,'~! &'Tr,'I.'i''i. i'0!'!S

S t.ra.ta Lotnl Avci:a! 'ercc;nL Cn,.n&-

i'cIll

Speci e.". 26 27 28 1 969 1 970 1956--62 1969 overs ~e

I3ro«'j s !

l~'&i& c.c br0 ocr '!.ncl e x
Avern:-ie b.'cc&.l
Coot, broocl bande c

36,o
5 6 5.6
2,1 13,0

8,0 141.75i'9
0,3

87.5
5.6

Z-"9,8
5,8

38&&Z
&',

6.1

- 65,0
3, l!,

&'2.3

I:~.+e-nc".t &.n,i Lnc!ez:2
D.&. Qb.!.& '.'8 e

i'iB.j ! Qrd
G ~ d;.-;~.ll,
JL!;! ei. ~.c".n;ri.d'.eon
Green'=„.l.n~&ecl t, a. c

Hj uc-,.i n„'cd t,eel
Shoe cl.ci
Pin t,a.)..L

~i 8
5 && 5
0,9
1.2
f,l~
1,2

8,0
8.9

2
L!,8

3.6
Li„3

2.9

0,8
0,3
1,1
1 5
1 5

7 7
2 &0

3 2

5 i& 7
6.8
3oi

11,9

15,7
15 8
3.9
6.3
7.f.
6.3
7.2

1.8
0.8
0.1
1,5
0.8
1.0

Subt,ot,a 1 16.4 36,4 9,5 ~,'1,0 62,3 10,1 -,'- 52,0 -,'-516,8

Diver::
R&.-clh &.--icl

C:.&n&iusbaclc
Sc:&up
Ri n~'-nccicecl duc!(
Goldc& nege
Bufrj.eh&.".cl
Rudcl&'"..1c (

O,r&

0 0

3,7 13.8
0.5 0:5

.\ l

C:l~ ..t C

0,2 i.',8

0.2
1,2

1,9 13.3

0,2 0,»
0 3
3 7

1,8
p,l,

19
1.0
0,2

5,0

0.5
0.3
7.7
0,1
0.1
0,2
2,9

Sul 'eo! c.l 5.2 20.3 2,3 20,3 27,8 11,8 -,- 36.9 -,1.35,6

Gr~!&".l L 0 &.,"i 21,6 56,,7 11,8 6"& .3 90,'& 21.,9 & ~l7,0

CJa:&'.l end II] bro&-.&'~ on& v.,
2.5 1,!.c&! cn'i'ci.l bJ':c'«.!l.&; i'.:~.& re,".ind 8 &.n~'1 os p



'i'A! 3] -'. !",0 . 2 5(:.'i&d&"T'.'.'i L':.;::0 T;:1;L'.&.Y ', .1',i ..:(O;;J'!i',COO,'~;l'J .l..",'i'"l-"."'"&'J.'.1:!JG
l"..!..;.':: S VY Sc.;01~'S

(X&!'li 'x ll'!l:..''. ~' 1» 1'',o'$ -,«»cls)
U.';.'-.!J,TU~'i;.-i!3 ! C.L VXSiI'll,t L"C;;lAS

Sp oi os 1 961 1 9o? 1 963 j 9'!' 965 1 & 66 j 9g7 1 96&3 1 969 1 970

H:. oc;ds:
Du:"'x b.- ~d i.»don
&i~ici"a ".. b i~od s'.1. ( =!.

Coot ogoizd c»&1iog

213o5

f.32,'.7

L-.'8,6 f.B,B

2(."., 3 f 0 l., iQ7 L,' 72,2 fi "ro9 9'~oB iLl.i o7 87o560 60 61 66 59 52 59 56
j 9 Lr. f 8 5 16,6 3l.',,8 25 3 2pi 16 Lr 15 Lv

T," to - »o - 'c, j» i T»&g r -r ~ 2
2! ~ b i) I ~'.

&

's,'.alla.:d

G dp(al.l
h "cia~ isa»«!:(." &J.~co»
G!."=-or;;o!.'!.c! r„ccl teal
B'].uo-=;(i»r;.=d toad
S {1o~('&".

lr.''i.»tail

0.8 " .Lr& 1,6
0 9 Qp2 1 pi
0,2 0:2 Q.i
Q f

0.9 Q.f. Q,f.
0,1 0.2
QB .:--» 0 f

3.2
1,2.
1.1.

0.3

0.2

12.2
7.9

o 2
Q,l,
7 /i

B,i
7 7

'15 3
7,0
2 oL!

2 oil

5,f
5,1

11,7

6,5
2 oLI.

5,l
2.6
7o8
8

ilri, 7
8.6
Li

2.0
Li„, p
2.7
502

7.7 f 5.7
2.6 f.5.8
3 2 3 9

6.3
6.8

6.3
f 1 . 9 7.2

Subtotal 38 21 l' 7,L', L,89 L'90 l'75 L&i 5 L'1 0 623
D:1vox's l

R d&i&oacJ.

Ca»'va sbaclc
Soau ~

Pi L»~~.-'o c 'ci.'cl c.uc.'&c

Gol dc. i'yer
Hurri loclo .c3

Ruddy cliuc~e

2c5
~ d '4

~ '0 W

0.2

f,L,'.6

8.2 13,3

0.2 0.20.2
0,2
1,0

2 ol]

1 l'„2

f.,3 2,0/0oO
9.9 7.8

0 3
0.1

f 3 32

Q,l.'.3

3 7

0.1 0,7

0o6 2o3 0o9 5 0 6 8 2 op L'r 6

1,8
p, I„

19
1,0
0,2

5.0
Sub total 38 20 38 l„3 22o2 fB ('21 f&') 3 20o3 278

Gra»cl total 7,6 0,1 7.9 ii.7 7i.f. 67.7 5-.6 5('.8 61.3 90.1

Class XT. ari 1:TL b.'occls only,
As i»cli.&-at&pd by a&b!lt pi't.z'» 1 sin«los.



'i'!i!.fi i i 0 ~ f C.'.;,;-. '1,",.', 'i'I''„'3 i.Ii; .'X '.0 O'J., i i-&.':I!'.):f.'..f::.';.:~";) '&)7 .'~'i'.I!'!TA
f.,",'&.'."'. l'::.':;.) '0 .i.',',&''...:;,!.'., ) ""' jni,"3 7,'':.!.&l,

(X\ .i'..'c !!o !,:"''s 1.i! f k&o;is 1'!.';1s)
In~i !/ J',1.-i f."„i L'X i& fI'&,&

!'.ay I'o;l~s S t,l j.j.':A

XCc'.1'/ To',;~l.

1961
1 962
1 963
1 96li,

19o5
196o
19o7
f 96U
f 9o9
1970

213
13?
189
153
299
282
260
163
213
230

l! 32
3l&5

oni
366
637
l .90
3('~f

307
399
F86

56
l! 9
59

113
103

72
fl,o

92
69
62

701
52o
8ff 9
632

1,039

761
502
681
778

'~"Jo 1''! &'.
PCl'C~

!1I'1o.,i

1

P:.1'Co!it.
fi Ci;!

195o -62 238
C l;&i!~~a

939 -j. 8,0
Cl'..-". 1~6

CD

:i gI~

-;- 21,U

+ ff.5

- fn,f

30~3

763

q- f Ll,2

+ 2,0

Jul.y Poi'cls S l,i"l C.=i

27 Tot,a.l

1 96'
96?

1963
19c-'f
f o65
1 966
19o7
] c)-qU

io69
19/0

Ascii.i."&-. f 95( -o2
Pi "I'i'!

&. C jiP!1P'.~

f 1'o;&i ~. 9»9
i Cl'.'C.'Ci C C!!,i i".P.

/ ifO"! ..VC1'~.
I. I

56
72

162
87

2on
187
t8?

00
122

117

- 5.7

153
7

Lf71

1 6?
Lf85
2~~&&

280
159
2?. 8
3?5

25U

Li.?, 5

-;- 26,0

30
39
60
59

66
o?
Q6
L& f
38

7 I&l 3

-. 13.6

23O
368
693
308
U56
Lr87
c''»

315
391
l!,7Q

L„19

+ 22.?

",. 1lf,f



(",lirjio11 31&0(( ()&313'I }1 l&3& 11 i ( To Tc l}30 r«1 Lul"'5

l(Gnth
Thl. 5 T}ll. 5

i '3!1t.&1 '' Ori'J (1 ''.011I(n 'r.'..o.1
lh3 5
i.'on" h I! Or..a.} II3;,}1"- . t T 0'o.:&3 s t r.&3=11

J '&zr 1:I 1 iy 0,01 9,3 6,7 0,'I9 0,68 I'5o3 - 37.9 7.6

1& 0 oru3 z'y

i &-":.rch

AJ3z i I

0.00

Q.pi 0.03 13.0

7o8 0.37 0,78

9od 0.9i 1.01

0.3'7 20,0 9,9 1,39 1.36

58,2 " LJ.9 26.6

55,0 -i9,1 2J„9

6'-.7 17.9 35.6

Q,J,2 7Q II., 9 3 3 o 75 2 03 78.2 26,1 l 9o 2

Juro 6-.16 3.37 0.0 p,8 6,io 3.'5 90,8 39«1 60o9

Ju1y i,.-.s of 7/8) Tz.',30 0,0 0.0 Tz'.g 3&) .}8 p i4.0

I',I jl,'()'O!&I

Ir~.iiifa 11 Szlo!i D ut,}1 Tot,«j..l. i I P., l c"u':.'i' I urc 5

i'i~0 11 t,}1

Tn3 5
r.ozlt,}1 lg 0"'&'i('3. I

Thi. Tn15
i'.0(J t}K 'i ''!J.& I, 1''1& (1 'or('J.-"i1 Ifi~'}1 st J 0'.'«'. st, i' Jl

J «&.ilute ry Tr Qpi 72 9ol, 0,58 0.95 f3y2 'y'3 op 2q7

I'bZ'u«i.Z'y 0,03 Q,pi 5,U 7,6 0,(! 7 0,77 j-.-'6,0 -'i i . i.

r}nzch 0.01 0.05 10.5 7,8 0,87 0,8&3 51,2 0 9 2&.,2

AI3r11

r Ivy

Juzlo

i,pp '71

3.59 3 15

0,18 Oo50 0.9

0,0

6, 0 0,27 &.,10

1.2 1,~.3 1.83

0.0 3,59 3,15

59.2 21.0 39.9

831 3'- 5 52 9

j&7 2

Ju1y (..5 0" 7/12) 0,0 0 0 3ol1, 3 +'l 87 0 5iop Oi . 3



Const;..nts

S t,l.n La

Suz ver I)(3si(.-.n 26 27 2U

S(1U..I 1"3 ..!i es ii '(1 (1, S L '-'i I;U;1
Sqii,~l" ~i1es in t!le;, te fo;;3. s:.."..1-3Le
S(~ii~.~, e gi (1(3s 1 n t.n(3 }'.:1'(l l (, zt sc-, (i(&1 e
Line,".3 !,»1 ~ s i;1 t,(.a s~',U3I(.

Iqv
1!i(.i..(u c i' f (.!'-'-!1! sec (.s l!1 tn(3 s'1"::! (3] e

1Nitro.=; of -e~:.,!Cuts i(1 t'ne s"..'!ole
'if' i f o! 13 ei;3"-.nsion f,.c'ol1

H~.hit: t.;:l..'.(lsio 1 factol.

2'6,OU7
299o25 50
598.50 1-"95. 00

2)3/M
io

i 33 ii0
82.?6 i 05."0

52.70

i3) 235
85,50

i7i .00
6'((

38
i ~it,.PO

Strut.,
Cur eni. Surv g I'ign 27 28

Sc'Ug 'U !;! i i 's i.n t(le
S(tu~. I'p.:.! i 3 il s 3.'&1 ne
Jine:31 !.ii.'les in t(le
Nu!!iGC:i'T tl'B.useCT S
NU;loci. of s px=nts i
'rhte1 fo;il.;:.;(U~.nsion
EI-'( t3i t.:1 (. e.(('.:.! 1 s ii. 0 n

;,:.t,ei fo"1 s-"."i;(3Lc

in=((33.t ~. '3 S-".1:1)31 0
S ~'.1!11'31.e

i n ttie s;(.—.(!p1.e

n the s .1(.i&lo

f lc

ioi'39-50279,00
i,ii6

6
62

i 7$ ,1)35

UU,22

i OU,OO
2&6:00

816/i

5
48

2"3 .55
i20,77

U5. -'0

i 7i,00
68&

Q(

38
i 'll:HO

77.~ 0

-10-



D

i 7 28

''10~i"j Oj ~al'lillc 5 t,l.'aIull'1 Stia'.u'; -'a,"111).c S L. «Lull

CLass 1 b-: ocds 6,88i 52 i 2, 5() f. i,08'-I.

Class I 3 'o; ox~.s

C),ass XXI. bloocI:

(o i 3,l'09

i0,7o3

57 i3,768

9 o0-'-r

3 p
ll.06

3, 096

Cl.ass 7 bi oc:1s 28 7 &
2'IQ

Viue'«bi occ1s

CooL bioc~ds

Pal.i.s ailc1 s3.;li ~ QS

Pollc1 s

20'll

i, 30'-'.

35)99 9

2 ~ l.i7 5l i,

21,526 2-",0

i 'i. 5, 039, 2, 688

l,g ql.',79

i 3, C-",-.

57g9("

3-"' 630

8,050

3i0

1 i., 766

38i390

Co,lnho tc cou'nt, of.'j 3u & ~ul (li'occ1s

Class 3.X bl.ccats

Cla s s 1j.I bi oc:1 s

Class I.T al.cl 3T.X b. oo.1s

6,88i 28

92 io ?3?

53 9~ 351 3i

6~763

7,l'BU

1»,. 251 p6

1.,858

2,io7

I,',025

D11cic I jul'~'s 79uk. Ci.ass TT o: ooc1

Duc'«Li(l.-;s p" 1- C';lss .IL3: biooc1

6,3

5,i

» 5.(

5.2

Lucl«1 g.ll: s p-'y'l «ss T.i ~~: Tl.1 bi'oo»g 5,6 5.6 5,li,

-11-


