
ddHHHdb~8dHbH~d~bddbdHHRl:>dddddd~tdAHbddb8dd dH8Rd H86RAB88~9H~AHHb88~HRHAtiB RRfi~H~HHbRd~HPAb8R~d8bR~3~~~1~1111~181811 
tbd"H~b~~dbcdb~ddBbdb~bBdMbddbdHdBBoobB86€d dbbP t:l68Bd€H bt!BbBRdbB 886HbHRHRddAb~fiHA~98RMRIN~~lllKlllllll1~ 
bbdHHdd~d~b~bbdbdbbbbdddHfifibbdHHHHd~H~ddHB RbBb~ bBBBAe dd88d ••••••••••••• a~~HRUB~HHRAlll83111111JIJll 
bdHHbbHfifibob8d~~BdrlBBHdRbdfiAAHdd8~HddBHHE 886dd BB8dAAH8 BH A •••••• •••••••• AR8BP86B9~Alll13~18111Nllll 
ddbdd8AdHdbcBBdbBbbrlBd0HddHdBHHbB fiP968H88ABl»~n•~~~nl!IJ®Blllt 

b'-lt!-!~niHba1::11::1dtdt:11::1eHlHt:1bdd1::1ae..c1t1t:11::1e T H E p LJ G E T SQ LJ N D R E G I Q N '.:::. AHf''3P"lllll3!Jl\11111311111111111111111 
H'-lbl::IHl::ll::lt!HHl::l-!f::ll::ll::lbdddHl::ldHHf'Hl::lbdRBAB •••• H"IHHl::!Jl~~~~ll~l\111111~11&1111111 
bHddbl::ll::ld~HHddHl::lboHBHl::IHBl::lbl::IBl::ldHl::ldHHdl::IHl::I BBdHHAH9HHHl::I~ 1::1~1::16088 •••••••••••••••• 8~~8HOl~llOIOlll~~l'llllllllllllt~llll ll 
BIObt:!Rf'l::lf::!Hilb':! dtl .. deHB .. 9BEH3E' .. dHl::IBB BBiHdtl eHt='88':198Bl:;tllllr&llGIQI 88 888899'38 • • • • • • • • • • • • • • • • B"RR ':3HllHOllt~Ollllllllll\'fl llllOlllll ti 
1::11::1bl::lboHbbbHl:H:et11::1ab1::11::11::1>:11:1t11::1t:1eHesddBBd!:> 111 A p Q R T F Q L I Q . . . . . . . . . . . . . Hl':!bl::IBF110K1111>111111111111i111111110s11J1111t 
t!Hddl::IBHl::lbdl::IHHHHl::IHHHBol:ll::ll::lbl::IBH6H.;H1::1l::le llllOI ••••• • •••• H801::1HR~HbH4PPPH .. llllHHl::l1::10"1 
btll::IHl::ll::l8~Hl::!BcieBHbtl::IB61::1t:!Sd8dl::ld9 .. nbbl::I ~ltKllllll ••••••• 94HBB9AH~e88Pb891::1980988888A 
ll!IOlalllllllU; IOK g Ill It Ill t:Xlilll: IOIO lllllllilOlll lllllOOIOllHll y~ llllQOllllQI llQI Bl::ldl::l ':11::1dl:l'l8 1111111111111111 eeee '!Be tlllHE''lli€H li!!!'lllld d6"'Bd89 a Bli 
K~m~m~mwma~~111«~~«K»8m11118«8~«ma~ ~io~»~sioa111aKSIHBbrlllSl::ltlSBA Q F 01::10 • • •••• Bb1::1B~llBAHee0es0Aese1::1ee 
i1CalOl!llO~~K1CaLIOl!llQ~ICl!lK~Kltlll~~Wl'Jl!ll0~3 IOlllllllX»r£gg111111sa+1fh:18Bbddtltl8++ + Bdll •••• • ••••• • ••• A~ll9€1::1tlAPqHSb8tlBq~A8A8 
llllOlQKl'J81'Jl'JlQl'JlQ'''~lllK~~agaaa~a11aa aaama~aK~QlaHtlBHdtlH~l::ltlddddB•• +++ • • ••••••••••• l::ll::IH~tlH8~HdbHllHbbtlB0AH 
~~~KS~~a;gaxSOIK~Kaa~~~a««m~a a£~NKlll«@KKKNd8bHl::IHl::!HdbBBdl::IH+•••+•• •••• ••••••••• • ••• RAAPSBBAfl8BBBeee0eaeH 
&l010ICl!ll'l101C1<PJK~i:tcioic11'rt:1l!ll'l10lll THEMATIC CQ Mp UTE R MA PS ""d':lHB"leHf!l::lbt!E'ee<>ti!:H.tfl" 
ClllllllO~llllOK3KlllXitKIC~3~!0~118 8':l~bHHH~~9dH8RBtl~~oee 
«tnm111~~~11~m~~3~~ama«m4Q ARd881::1~8HAqtl60bBBBBHe~ 
l'Jl'Jl'JK~~l'Jg&gl(gg~t~~l'Jlllllll!IKlllO tlOlllltlOl®l'JIOKllllllllll!ll~8»lllOl~~811(88Gllllllll8~®1111®tlH80llllCltl~tl6AHl:!6 1:1 +•++++++• •• flP!:l':I !:JPR9€R~8'l8HbHB8A<>ABBAS 
lll51'JlQ®IQll!llllll»gKl!IOg£111111l8llll ~l!llllll~IQ81!Ql,8~»3811»88©1!111111111J.OXCIO«DllUIOgAIJd~(IOIOl!IHn998blla 98 +++++++++•PPHH~&q~~e1::1~~~~8bll~HtlB8~~9Aq'l 
ClllCIOlllll~llillOIMllill80IOIQl~OI01illl ~QIOlllOIQI01mill01~11!CIOlllllllCl~Ollllil1ClillCIOIM'l!Cl8~~Jl~~KCl8l[lllQllll88BHAAb8 BAA ··~·····••?eee@HPtl~l::l?P'l~Jl~Jlr:ta~~333qu 

lllllll!l!lti.lillll})l!ill(gl!l!bllllKill!ill OIOIOIOICICIQllllCl'Jll!~l\QIQI J h w M . lllOltlllll!I~ E A H f ++++++ ++++t18Hf::IAHdt'l:H"H!3~ 1111>JllllB':IH:H':lb 
111111a11111K11111111111111l01®>4Mt«01li r.ii011101111ll:aC1ot'l!CIJJ0<01\!l 0 n · a 1 r 5 r--:itl1::1dl:!t1H u gene · 0 er au +++ •+• • ++• ·~i.iat1~!:lHfit:11::11:>111~1111111e~3 dq 
l!l~Wllllllll~~lll~Ol~lll»»~ilill~ OlmillllOICl»OlmOIOl~lll~OIOliltOl~lll3QICIOlillbtllltlHHbb8dl:!Htldb-!08Hb~bl::IHHHb l::lo:!HHHHH ++++++++++++AP1::11::18E'i'~~P9Slllll•llJllll3aq 

1ttioi1111.1<11o<111111""~io»11S~ 1111<illl01.11a1at11QIQIQl i>;oU:flJKKatX01£X018111 D f G h dlli'lf.' •••• ••••• • ••-l"llf'':lR9B"91111111111n1111 
111111111111Ql111oc111il1<111:it1111111111 lll010t01lll01Qlma111~otlll010t111:iM«0111 Cllll<llQI e Part m c n t 0 eog r a P Y 1:!891" .... •++ ••• ++qf::l:l~~Pl:!b"B•11s11•1na11111 
ltll)lOJOllli')~IOlOKIOfll33lOloallt lllllllOllllliltllM1'4111~ClllOlllQl!llll 11 llQIOIQI lllHHHbi'l::lrlrlHbbHdBtHd d"IBSBfiBl::I o:!6'3Ai3E' QC\ • ++ + ... ++. <:'Ht!!;l"l''::!-l"lBbllllllll:11s111 • ·• 
lll lllllllll!l~IOlll»lllt.30llOl~C lilllllllilOC~OIQlllllllQIQIQlllllllOIOllll llOIQIOllllllllilddbd~Pl::ll::il:lddl::ltlPH"lE'~dH"lHHYl::I ~dHbHl::I~ +++++++~~6Hd-lPH'-li'JSllllllll•llllllll 
i')JOQl~lll®&Nl<"QllllOlll~« llllllllJlll"ClmQIOIQIOIQllllQI~ Ol~~QIOIQIQIQllll++++++++++++Si)ll~tll~flJlllll~QI A8Atl~ 8Fl::l0 9 ++++++f:!l::IPPHf'l::lr;;HARlllllllJlllllllll 
QllOX~Ql.tlll[~(lllK~i')(lO XXOlllllllllllllllQllllQllllll dbOllllQl~Ol1QIOlillQl+ ++++t++++++Ql~Ql~~Ol~Qll~atat~b ddd ~l::lb~~o ++++•-!f:!URBl::lf:!BA~':l~llllllJllllllll•J 

ID~l!lllll!llOlllllllll~lll&dYd llh0l9tllll1HM3 d!:ttil:lllQllllllll!!Hlllllll +••++++++++•Ill!:!.¥ llQl?llll~l »I~ !hlS 0P8E: + • +++ +H~t:!BP"t;;t:h:IHPlllllllllllllllll 
0b0Klltlllil»tot~Hd~ Ill ee~Hrlti«llll81111l1Xllllll~ •••••••••••• ll»lll~glllXAlll» S~d go llll!IOl~~+•HKl!l~l:t!:t~~A~•···············-:1 
tAdl:lll~KS»~l!lo8d l::ld~bl::ll::l~~M~~lllllllllQllllillm~ ++++++++• lll4lll»llllllllllllllll PdA llllllllll~3311~1!18HH~6HH!:tllllllll111~89At;; 

Bl:IBH ~·~OllQl~bd~~cl::I tte~~HHHdb~Hd!:tP~~Ql:lt~llll!!Klll~»lllX ++ ++++• lll«~~~l~lllllllll~lll l:t':lH lll!~OlllOIOIOl~&~98AAebR~l::l-!8!:t9"dee1:tAeaeeeA 
-----ID~~IKb€d~f6d08o~RHMH~HH~ddl::IQl®OIX«lllllilllOIOIOI~ •••••• ~~" ·~~~m lllllllllll,~«,~11111~118~fAAPAA9gppAeeuoeQuH~qgQ 
------Qllk~NdbHY~Bd~~dH8~1::1!:tHdl::IA»IQJ(r¥lK~®Klll~lllK +++++ l!lllll«Gllll~llllllllllllOIOIR:!>lilAA~8PA~~gqHq813HAb886A88tt6 

------------€~~iBe~n6-dHl:l:tbdl!l~~l91!1K~~KK»H31111 ++++ + +++++HX~~·~~lllOllllOll\'~l!ll!IRd~Onee~s~A~ll88Hl::ld~0P!:t~BP 
------------dtHHHbrl~l::l~l::ll::IHHlll~ll!llllllllltl!I~®«~~ ~Cl +++ +++ltl~CIM,88~~lll~~~oHHHl:t~'lHRHl::lfit'od~HeHo8dHHH 
-------------1::1~b8c~bd~b~Cl~~~lll~~lll£~111&g K!S~ •••• ++••• •+••··~OIXOICl""°''~"AAAReeA~Cfi-!aµqijtjRBl::ll::IH!'SdHH 
------------~d~l:l~HH!;l~«X~lll«~XCl~llllllgJllll lllll!l5 ••••• ··· ···········••ur~~»8~N8!~HHH~H8h~HHtlHHU~':lPf::IHAbb~~'lij 
---------------~~~"~OIH~lll«OICICICIQICIClllllllllla XCIQIQI •••••• ··········••HH~PF~~"Ollt~!HH'lSE'<>P~?FQ~9<\Fbddod8~~~3~~ 
HB--------------K~~&l~llllllOl"lllSOllON~a"~ l'~~a •••••• +++++++++++•HFFR~~mClatlll~l~HH8AeHSH'lH3A?.099bB8ABR0AE'89 
Hdbl::l-------------~llllllK~K~lllft"Cl3Ql~~lllmQI~ K~Ollll~l •••••• () ++++++++++••98~Hc380l~~~"ft"HB9HH€9HeHB8b~fibUBQ~M~d"IH!:l 
Hdl:ll::lt-HH-- -- - - -- --B8llOlllQICIOlm3Clllllll:itm®QIClill Clll3illilllll + ++ .. -i. 0 0 ++ •++ ..... ++H8SRfilll IOi!Clall!Ol'!llldE'"l!'f;;Fil.,l:'B"l9f'8SH-!Bb8Hi>:l~ 9"' 
ol::l~BH~l::ll::IH~HHl::l~-!l:tb!lbl::ldlll(»llllllll)llllllNIQCl~K~ Xlllll l lllXlll( • ••• rJ:.~ t.;;:;; 1++++++••+•+•6ePef:!~"Hefllll1111'-AB~RPqd9FAB8P . AY~cBHde~AHB 
dl::l6tlHbHHHHtlHHtldHdll9HeH~d Ollll Qllll~M8 V'~ ~r.... d8•••·········~e~u8~~HHB~8H-l~l:IB~tle'lA889RA ••• ~8!:tH~H!'dMH 
dHBl:bb~dd~HoddHbHbl::ldl:!dd~dSBHBddd9~8 KIO ll~A ~!JN. -1\ .. r~ db9dl:IHHe+++++kBHb~HHebqH~4Hl::l~~~eesA89&ABA • •••••• eqpq9qA 
f::l!ll;jdHH~~dbHl::lcbdbBBl::l!:t6HHd88HHl::ll::lddl::ld 3 w Ja • ~ ~ i88H88d89++++++K8®11'dP~R9e8H8~A01::1RF8HHAB8qe ••••• •• •••• ~eM 
Bdbdb~tlbdcHcSddl:!e8b?B0e1::1at1~aAAll8H ~13 IQ d96d8868dll••·····~ll)89«K~,n~IO!aHP'IA9B&IABAAat:1e ••• ••• •• •••••• 
888dll8Hl::ll::l8bd8d!:ttillPbd8~8"1dd8dH ~&18 SAA me +++•+• &- ----B8dbHtllle---+•••119llOlllKlllll!l®lll88A~ll HS •• ••• • ••••••• • •• •• ••••• 
Ad90BA6dbl::ll::ll::IHHtll::IB8Bdlldl::l~H8ed OI«~~~ Bedee IOI® ••• ------61::1BdA-----++•+1!'1139MOIM~~~Ola,~~~~A9 • ••••••• • ••••• • • • • • •••• 
aae0&eet:1eeH~1:tddd68Hn8d8~~e1::1a a~1s' A 8cE1::10s 1R11n •• --------ee&-------C1•+++++~«111a'x~~111««•~~Me • • • • • •• •• • ••• • • • •••••••• 
aeaeaee~e~e:aEt!Htib€n"l9rlea~~ 1Ds»s11g oe eees11m 1111111111111 ---------0----------st110K~··~11111nmm~m1111111s11eaa •••••••••••••••••••• ae 
HdtldbHH!:iHl::IHHb~tlBtlPHtll::I THE CENTER FOR PAC I FIC NORTHWEST STUDIES ..... . . . ......... :IE'b 
8dBddbtl8HBHHHl:tBbl:!l::IHdH~ •• H~a~AH8b9 •••• f::IH~Hl:I 

(lll~WK,,8111~(£88gn(l31111~« 1!11!188b •6d118llll0»38111llKllQllQIW---------------------------IOalll!llll!llllRIOll!ll!ll!l81111~3(AbHHdHHb8HbdHbe~ ••• AA8fl8 
icM1!111111sg11t1111aalll'l1t11°'.a°'11l1i11111iatit:1 O cc a 51. on al Paper Number Three 111«»:t1111111'l:.'l111M!'le10eP<ieFea0Hae1:1'le0 •• s'l 0 1'1P 
~lllKK~~~··V,311~1118ll~S~llllDlldH9• Klll81111111"1118~l'llll08b'lq~~~aqeaeaeAePeRB?9 
l»lcg~c&1~»~»111~e~»~M1e®eaat1••+++•1::1ea~sa~~»»m»~»11::11::1.---------------------------m1mmmnm»m11l»~~»mm~~~~ffee~eeueba1::1~~B~~1::1~a 
~•1&5»1Bmll«mlK0.~~88R»••~~~······eeeeAetlt!»lt»lll»l::ltl •• ----------------------------llllll"llll~•,«~•~A•1m~BH~6HB6@89ABBPCB~9Aqe 
K»gK»K~~K~»l»l»»lll~•»~»l•K~He++++++~08H':ll::ldHJCJK3~HBdl:t •• ----------------------------111~•10•»~lll!llS»»•1D•~»l'JHP.~c88HB6BB8Ba~ea1::1ae 
3mm3•mg1m10XX!mlOXSlr.lt~ld!:l88~d06B++++Q8A0~ae8»»lH6Bl::IH~~ • •• -----------------------•+++8flJlllMlllQIQll~~·~~··110BBHHt<Q8al::IBRPPPqB88 



THE PUGET SOUND REGION 

A PORTFOLIO OF THEMATIC COMPUTER MAPS 

John W, Mairs 

Eugene A. Hoerauf 

Department of Geography 
Western Washington State College 

OCCASIONAL PAPER NUMBER THREE 

THE CENTER FOR PACIFIC NORTHWEST STUDIES 



{§) Center for Pacific Northwest Studies 1974 

Printed at Western Washington State College, Bellingham 

I I 



Table of Contents 

Page 
Preface . . . iii 
Introduction 1 
References 4 
Maps and Statistical Representations: 

No. 1 The Puget Sound Region: Census County Divisions and Selected Place Names . 5 
No. 2 
No. 3 
No. 4 
No. 5 
No. 6 
No. 7 
No. 8 
No. 9 
No. 10 
No. 11 
No. 12 
No. 13 
No. 14 
No. 15 
No. 16 
No. 17 
No. 18 
No. 19 

Population Density 
Senior Citizens: Persons 65 Years of Age and Over 
School Age Population: Persons 6 to 18 Years of Age 
Married Population: Persons 14 Years of Age and Over 
Non-White Population . . . . . . . . . . . . . . 
Indian Population as Percent of Local Population 
Indian Population as Percent of Total Puget Sound Indian Population 
Urban Population (Non-Rural) . . . . 
Value of Owner-Occupied Housing Units 
Average Rents . . . . . . . . 
Vacant Rental Units . . . . . 
Occupied Mobile Housing Units 
Multi-Family Housing Units 
Vacant Seasonal and Vacant Migratory Housing Units 
Occupied Housing Units with More Than One Person Per Room 
Occupied Housing Units with Telephone Available 
Housing Units Lacking Flush Toilets 
Housing Density . . . . . . . . . . 

6,7 
8,9 

10,11 
12,13 
14,15 
16,17 
18,19 
20,21 
22,23 
24,25 
26.27 
28,29 
30,31 
32,33 
34,35 
36,37 
38,39 
40,41 



PREFACE 

The publication of an atlas of computer maps of a 
special region is as yet a most unusual event, even though 
individual computer-produced (or computer-derived) maps 
have become corrnnonplace in a good many recent textbooks. 

By happy circumstance the keen interest of Professor 
John Mairs, of the Department of Geography, and of Mr. Gene 
Hoerauf, the department's cartographer, in computer mapping, 
and the availability on campus of a set of tapes covering 
the 1970 Censuses of Population and Housing quickly 
persuaded us that here was an opportunity to produce a 
publication that would (1) demonstrate the utility of 
computer maps and (2) add measurably to our understanding 
of certain social and demographic conditions of the Puget 
Sound Region, in particular the spatial patterns and 
distribution of these. 

For these and other reasons it is gratifying to be 
able to introduce the present publication and to note that 
this would not have been possible but for the financial 
support afforded by the Research Advisory Committee of 
Western Washington State College through the good offices 
of Dr. Herbert C. Taylor, Jr., Dean of Research and Grants. 
This support is gratefully acknowledged. 

James W. Scott, Director 
Center for Pacific Northwest Studies 
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INTRODUCTION 

In April of 1970 the United States Bureau of the Census 
conducted the nationwide decennial Census of Population and 
Housing. The questionnaire completed for each housing unit 
contained a wealth of detail about the household members and 
the conditions of their housing. Computer processing has 
made it possible to group and analyze this basic data, and 
to make it available at various levels of aggregation from 
the individual city block in large cities to entire states. 
In addition to publishing a selection of the census 
information thus derived, the basic data has been made 
available on magnetic tape capable of being read into 
computers for further analysis through various statistical 
routines and graphical display methods. This portfolio of 
computer printed and drawn representations of census data 
provides an illustration of the joining of basic data in 
machine-readable form with computer graphical display 
programs. 

The area selected for representation is the twelve 
county region bordering on Puget Sound and adjacent waters 
(see Map No. 1). The census data for this area are 
available at three levels of aggregation: each county 
forming a unit, each county divided into Census County 
Divisions (CCDs), and each county CCD subdivided into 
Enumeration Districts (EDs) or their equivalent in large 
cities. In using the census information for statistical 
analysis and/or graphical display of population and housing 
characteristics a decision must be made regarding the most 
suitable level of aggregation. Although the smallest areal 
unit (EDs in this case) would allow the maximum amount of 
detail to be achieved, other factors must be considered; 
these include computer hardware and software capabilities and 
limitations (processing time, program size, printer 
resolution, plotter capability, etc.), and, if intended for 
publication, the capabilities and costs of the reproduction 

methods available. For the Puget Sound Region the CCD level 
proved the most suitable for maintaining maximum detail yet 
staying within the restraints of the facilities and funding 
available. The outlines of the CCDs as used in the computer 
programs for this publication are shown on Map No. 1. 

The Census County Divisions are the first level of 
subdivision of counties. They are relatively stable 
statistical areas established by the Census Bureau after 
consultation with county and state officials. Boundaries of 
CCDs are drawn along features that are easily located and 
relatively permanent, e.g. roads, powerlines, streams, and 
ridges. In deciding the area to include in particular CCDs, 
consideration is given to the trade or service area of the 
principal settlements and in some instances to major land or 
physiographic differences. Institutions, military 
installations and other special situations are often 
accorded CCD status regardless of the population included. 
In the Puget Sound Region, Northern State Hospital, Ft. Lewis 
Military Reservation, and the several Indian Reservations 
make up entire CCDs. Larger incorporated places are 
generally not divided into several CCDs but are tabulated as 
single units. In this region there exist CCDs ranging in 
population from more than one half million in Seattle to only 
nineteen persons at the Nisqually Indian Reservation in 
Thurston County (see Map No. 1). 

When a CCD or a particular category of census 
information involves a small number of people, the data may 
be suppressed. Suppression is the Census Bureau's method of 
meeting confidentiality requirements established by the 
Bureau. Whenever the number of people reporting a particular 
characteristic about themselves or their housing becomes so 
small that it is possible for another person to identify them, 
the data are generally suppressed from the public records. 
For example, if the lack of plumbing facilities among non-



2 

white households were being counted in a census unit (block, 
enumeration district, CCD, etc.) which contained only one 
non-white family, the infonnation would likely be suppressed 
to protect the privacy of that family. A set of special 
codes is inserted into the released data to replace items 
which the Census Bureau has decided require suppression. 
Thus the user of the data, be it published or on computer 
tapes, is infonned that the particular item is not available. 

In the Puget Sound Region most CCDs contain a 
sufficiently large population so that few cases of 
suppression are encountered. In the set of computer-
produced displays of census data included in this portfolio 
suppression codes were found in only three categories of 
infonnation. In two cases, Housing Values (No. 10) where 
data were missing for two CCDs, and Rent Levels (No. 11) 
where one CCD lacked a count, the missing data had little 
effect on the graphics produced. In the distribution of 
Vacant Rental Units (No. 12) the information for nearly one-
fifth of the CCDs was suppressed. The lack of data for so 
many areas has a noticeable effect on the graphics but the 
particular information was considered sufficiently 
significant for the subject to be included. 

A wide variety of computer programs have been written 
to produce graphic displays of data. Computer graphics 
commonly are produced via one of three methods: using the 
computer printer to print standard or overprinted symbols on 
selected areas of the computer print-out; having a computer 
program calculate the instructions to drive a line plotter 
to draw graphics; having a computer program direct the beam 
of electrons in a CRT (cathode ray tube) to draw lines on 
the screen (similar to the television picture tube). The 
present portfolio makes use of two of these methods, the 
computer printer and the computer-driven line plotter. 

Each of the census data distributions is presented in a 
standard fonnat: on the left page is a map produced through 
a computer printer graphics program; on the right page is a 
three-dimensional representation of the same census data 
drawn by a line plotter. The computer printer graphics 
program used was the SYMAP program originally written by 
Howard T. Fisher while at Northwestern Technological 
Institute, and further developed at Harvard University. It 
was necessary to code the outline of each of the 165 Census 
County Divisions of the region in order to provide the 
geographic data base required by the SYMAP program. This 
process, call "digitizing", involves converting the often 
irregular CCD boundaries to a series of points which when 
connected by straight lines will yield a close approximation 
to the original boundaries. When the coordinate locations 
of the points needed to define each of the outlines are read 
into the computer along with the appropriate census data 
value for each CCD, the program computes the print locations 
and symbols for each unit and prints a choropleth map with 
CCDs as areal units. The program uses the set of symbols 
commonly found on the typewriter keyboard, singly and in 
overprinted combinations, to produce areas of tonal 
gradations from white (no symbols) to very dark. The program 
user has a number of electives available to define the area 
to be displayed, set the size of the display, alter the set 
of symbols used in printing the map, adjust the data value 
levels for each set of symbols and otherwise control the 
program to yield the desired results. Each of the maps 
produced by SYMAP for the portfolio was printed at a scale 
of about one to five hundred thousand (one inch represents 
about eight miles) so that the smaller CCDs would be allotted 
several print locations by the program. This map was then 
combined with an outline overlay and photographically reduced 
to the present size. 



The three-dimensional representation on the right page 
of each set was produced by a line plotter. Its instructions 
were computed via SYMVU, another Harvard-developed graphics 
program. SYMVU uses a data matrix provided directly by the 
user or one produced through the SYMA.P program; the latter 
method was used here. To produce the desired results a 
second type of SYMA.P program had to be run, this one designed 
to produce an isoline map from the data rather than a 
choropleth map as described above. A data matrix computed to 
give a choropleth map results in a SYMVU plot with a series 
of nearly flat surfaces yielding a stepped appearance. The 
data matrix from an isoline version of SYMA.P produces a 
sloping surface between locations assigned data values. To 
produce an isoline SYMA.P each CCD was represented by a single 
coordinate location at the center of the unit to which the 
census data value was assigned. The program then computed 
values for the data matrix positions (print locations) 
between these specified points. The completed data matrix is 
passed to the SYMVU program which computes the instructions 
for the line plotter to produce a three-dimensional 
representation of the statistical surface formed by the 
original data. As with SYMA.P, the SYMVU user has a number of 
options available. These control the size of the plotted 
surface, the direction from which it is viewed, the matrix 
direction along which lines are drawn and other factors 
affecting the surface appearance. The appearance of the 
statistical surface thus drawn is considerably enhanced by 
the ability to superimpose a second plot of the same data but 
with lines drawn at right angles to the first. This 
modification to the SYMVU program was originated and 
implemented by a Computer Center staff member at Western 
Washington State College. 

This project grew out of the conviction that the mass 
of data presented on the 1970 Census Summary Tapes would 
reach the widest audience -- professional, academic and lay 
-- if it were made available in graphic form; the ability of 

the computer to manipulate large amounts of data and produce 
graphic displays makes it feasible to do this. The 
digitizing of the geographic data base and the developing of 
expertise in retrieving the desired data from the census 
tapes require some time and effort, but once these are 
accomplished the entire range of information on population 
and housing becomes easily accessible in graphic form. 
Experience with this project leads to the conclusion that 
linking the vast quantities of data being collected to 
computer display programs may assume increasing importance as 
a means of making this information available in an easily 
comprehended form. 

Converting the census data into graphic form presents 
the information but does not explain the distributions 
revealed. Perusal of the distributions on the following 
pages will raise questions regarding the spatial character of 
the region's population as well as the social and economic 
levels of segments of that population. It is hoped that 
study of the census data presented in this portfolio may 
lead to research to provide answers to these questions. 
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No. 2 
POPULATION 
DENSITY 

The concentration of 
population along the east 

and south shores of Puget 
Sound is well above the regional 

mean of 141.7 persons per square mile. 
./ This Everett to Tacoma corridor contains the 

major cities of the Puget Sound Region and their 
surrounding suburbs. A mnnber of small but important 

centers outside the corridor are less visible because they 
are not accorded Census County Division (CCD) status; they are 

combined with larger rural areas with the result being relatively 
low population densities for the unit. 
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No.3 
SENIOR CITIZENS 
persons 65 years of age 
and over 

The north and east shores of the 
Olympic Penninsula and the San Juan 
Islands are attractive locations for 
retirement living. Certain areas of the Cascades 
are likewise above the regional mean of 9.9%. 
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PERCENT OF POPULATION 
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No. 4 
SCHOOL AGE POPULATION 
persons 6 to 18 years of age/ 

•\ 

Except for the unusual situation of the CCD that 
contains Northern State Hospital (1.32% school age), the 

CCDs range from a low of 16.2% to a high of 34.9%. The low end of 
the range is to be found in the urban areas north of Seattle, and at Ft. Lewis, 

another unusual CCD. High values are located in some suburban and rural farm areas. 
Note the similarities with the distribution of the elderly (No. 3) and with mobile homes (No. 13) 
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No. 7 
INDIAN POPULATION 
as per cent of local 
population 

No. 7 and No. 8 should be 
considered together as they give 
two aspects of the regional Indian 
population. This one shows where the 
Indians fonn a significant portion of the local 
populace. Highest percentages are fotllld at the several 
Indian reservations of the region. Compare this distribution 
with that of No. 8 which shows where Indians are concentrated in 

the region. 
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No. 8 
INDIAN POPULATION 
as per cent of total 
Puget Sound Indian 
population 

//,/ 
_/,..r' 

_/,,/ 
_, .. /' 

/,r In contrast to No. 7 which 
indicates where Indians form a 

significant portion of the local 
population, No. 8 shows where Indians 

- , ,,r make their homes in significant nlllilbers. 
More than one-fifth of the region's Indians live 

in Seattle (compare this with Seattle in distribution 
No. 7). The combined urban areas of Seattle, Tacoma, 

Everett and Bellingham account for 36.5% of the Indians of the 
Puget Sound Region. 
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No. 9 
URBAN POPULATION 

(non-rural) 
Bellingham 

The Census Bureau gives urban 
population tallies only for CCDs in 

and around cities with a population of 
50,000 or more. The urban distribution 

shown here has been derived by subtracting the 
count of rural population (dispersed settlement and 

towns of less than 2,500 persons) from the total CCD 
population; thus, urban population as used here means persons 

living in towns larger than 2,500 or in suburban developments 
outside incorporated cities and towns. As might be expected this 

corresponds closely with No. 2, population density; the heavily populated 
areas along the east and south shores of Puget Sound stand out. 
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No. 10 
VALUE OF OWNER-OCCUPIED 
HOUSING UNITS 

in the three-dimensional representation on this page. 
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-------,~---- As a part of the census questionaire, 
home owners were asked to estimate the value of 

on the facing page and depicted as depressions 
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For place name reference see Map 
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AVERAGE RENTS 

The amollllt of rent paid was reported 
by occupants of rental llllits. In addition to 
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For place name reference Map 
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No. 12 
VACANT RENTAL UNITS 

Bureau. 

The presence of vacant year-round 
rental units was recorded by the Census 
Southwest King County, particularly in 

the viciri.ity of Aubu:cn, was well above the regional mean 
11.7% at the time of the census (April, 1970), a period of high 
unemployment in the area. The high values found in eastern 

there are relatively 
CCDs were 

These CCDs are left blank on the map to the left; in the 
three-dimensional representation on this page they were given a value of zero, thus contributing to 
the uneven appearance of the statistical surface. 
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No.13 
OCCUPIED MOBILE 
HOUSING UNITS 

The design and use of mobile homes for 
year-round housing is a fairly recent phenomenon. 
Their distribution in the Puget Sound Region is primarily 
exurban in character. At the same time they are not present 
in large numbers in really remote areas. The depressions on the 
statistical surface of the three-dimensional representation show the 
relative insignificance of mobile homes in the urban-suburban housing 
situation. Compare this distribution with urban population (No. 8) and housing 
density (No. 19). 
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No.14 
MULTI-FAMILY HOUSING UNITS 

In contrast to mobile housing 
units (No. 13) multi-family 

housing is strongly urban in its 
distribution. In addition to the large 
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No. 16 
OCCUPIED 
with more than 
one person per room 

The number of persons per room is 
"-,~-, __ _ 

generally considered as a socio-economic 
indicator. The proportion of households having 

-~, 

more than one person per room is above the regional 
mean of 7.8% in areas outside the major cities and 

."--.. 

·--

suburbs. The Ft. Lewis CCD also has a relatively high value. 
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No. 17 
OCCUPIED HOUSING UNITS 
with telephone available 

A connnonly held belief that everyone 
has a telephone is not quite boTI1e out by 

the facts. For the Puget Sound Region 87% of the 
households have access to a telephone. Suburban areas 

are distinctly above this mean as are the urban centers of the 
region. The CCD formed by the Nisqually Indian Reservation was recorded 

as having no households with telephone available. 
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No. 18 
HOUSING UNITS LACKING 
FLUSH TOILETS 

According to the Census Bureau 
data only 5% of the households in the 
Puget Sound Region lack flush toilets. The 
urban areas are well served in this regard. As 
was the case with telephone availability (No. 17) 
the Nisqually Indian Reservation reportedly has no 
households with flush toilets. 
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No. 19 
HOUSING DENSITY 

As might be expected 
housing density correlates 

closely with population density 
(No. 2) and urban population (No. 9). 

The Everett-Seattle-Tacoma urban belt 
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