


THE PACIFIC NORTHWEST AND BEYOND: 

ESSAYS IN HONOR OF HOWARD J. CRITCHFIELD 



Figure L Howard J. Critchfield: A Formal Portrait 



THE PACIFIC NORTHWEST AND BEYOND: 

ESSAYS IN HONOR OF 

HOWARD J. CRITCHFIELD 

edited by 

James W. Scott 

Occasional Paper #14 

Center for Northwest Studies 

Western Washington University 

1980 



Center For Pacific Northwest Studies 

Western Washington University 

Bellingham, WA 98225 

September 1980 

iv 



PREFACE 

This volume of essays specially written in honor of Dr. Howard J. 
Critchfield, one of Western Washington University's most distinguished scholars, 
is the successful culmination of an idea that surfaced during a leisurely 
conversation I had one day about eighteen months ago with another of my 
colleagues, Dr. Robert Monahan. The conversation had shifted to the topic of 
scholarly research and almost inevitably to Critchfield's contribution to 
geographical and climatological research-a steady contribution made over a 
thirty-year period. Knowing that his sixtieth birthday was not too far ahead, we 
got round to thinking about what we might do to celebrate this, and we wondered 
whether a Festschrift might not be the most appropriate thing. American 
universities have usually honored their distinguished faculty at the time of their 
retirement, very often by Festschriften, but why not for some other event like a 
sixtieth birthday? Mulling over the idea for about a week, we decided it was the 
thing to do, and we proceeded to move ahead with it, coopting Dr. Robert 
Teshera as our "business manager,'' 

Approximately thirty scholars--colleagues and students, both past and 
present-were invited to submit papers for inclusion in the Festschrift. It is 
gratifying to report that eighteen of the persons approached responded 
positively, and that all but two of them have been able to meet our deadline for 
submission. One other scholar, Dr. Harold Bockemuehl was forced to withdraw 
his offer because of a pending operation from which he is now rapidly recovering. 

The original aim was to prepare a volume with a tightly-knit theme 
concerning the Circum-Pacific world that Dr. Critchfield knows so well. This 
proved rather more difficult to attain than we had expected. Hence the papers 
presented here are more than usually diverse and wide-ranging. They have been 
grouped into five sets-Pacific Northwest Themes; Canadian-American Themes; 
Canadian Themes; Overseas Themes; and General Themes. Preceding them is a 
fme personal tribute-trenchant and witty-to Howard Critchfield by Dr, Samuel 
P. Kelly, Dean for Graduate Affairs and Research at Western Washington 
University. The other contributors include one of our currently-enrolled 
graduate students-Patrick S. Grant; four former students--Theodore R. Boss, 
Ralph E. Lewis, Daniel E. Turbeville and H. L. Zietsman; three former 
colleagues-William J. Brockie, Michael P. Mcintyre and George A. Rheumer; 
and nine present colleagues-James Bosch, Charles J. Flora, Eugene A. Hoerauf, 
Robert L. Monahan, Debnath Mookherjee, Maurice Schwartz, Herbert C. Taylor, 
Thomas A. Terich and James W. Scott. Of the eighteen contributors, thirteen 
are geographers of various persuasions-among the sub-fields of the discipline 
represented are Cultural Geography, Biogeography, Cartography and Urban 
Geography. The remaining five contributors include a Higher Education 
specialist, a coastal geomorphologist, two anthropologists and a marine 
biologist. Six universities are represented, including one in South Africa and one 
in New Zealand. 
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We have succeeded, I believe, in touching on a good many, if not all, of 
the topics with which "Critch" has been concerned in his own research and 
teaching. Only a small handful are somewhat removed from his principal 
interests. The essays are tokens of the high esteem in which we hold him. As 
scholar and teacher he has earned a high place in the pantheon of learning. 

James W. Scott 
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HOWARD CRITCHFIELD: COLLEAGUE AND NEIGHBOR 

Samuel P, Kelly 

Several months ago Jim Scott, chairman of our department of Geography 
and Regional Planning, asked me to contribute to a Festschrift that would mark 
Howard Critchfield's sixtieth birthday. I accepted gladly and received this 
assignment: compose a somewhat informal, personal envoi to be added to the 
collection of professional papers which will reflect many of Dr. Critchfield's 
interests-climate, agriculture, settlement, economic geography and other 
topics, especially within the circum-Pacific areas where he has traveled, taught 
and conducted research. 

Now, where to begin? There is Critchfield the geographer, Critchfield 
the faculty member, Critchfield the person, and several other Critchfields as 
well, including Critchfield my neighbor since 1966 when we bought the house 
adjacent to his. I've seen him often and in varied settings, heard him likewise, 
read some of the things he has written, and I've formed opinions--mainly respect-
ful ones-of the man. Let me move through several of the Critchfields for a few 
pages, relying on fact, impression, hearsay and speculation. (I'll bet that he is 
properly wary at this point.) 

First some facts. Here I rely mostly on the files of WWU's Bureau for 
Faculty Research, particularly on the collection of faculty vita. Critchfield's, 
fortunately, is relatively up-to-date. Thumbing through it I uncover considerable 
information about this quinquagenarian. 

Howard John Critchfield (alias "Critch") was born in Vernon, Colorado, a 
part of the United States where there's just a whole lot of geography, up and 
down and in every direction. The early record is a bit vague; we pick him up 
again when he graduated from high school in metropolitan Bonners Ferry, Idaho, 
with honors-the other senior that year was merely average. Bonners Ferry also 
is surrounded by geography, and Critchfield's future professional interests are 
being molded, though he may not have recognized this. After high school came a 
two-year teacher's course from the Lewiston (Idaho) State Normal School-again 
with special honors-followed by two years as an elementary school teacher back 
in Bonners Ferry. 

Then, induction into the U.S. Army. Service schools in Texas and North 
Carolina in weather observation and pre-meteorology; "Flexible Gunnery School" 
in Florida (of great assistance in later years when he became a departmental 
chairman and when he served on the Faculty Senate); Arctic Training School in 
Colorado; and the School of Arctic Climatology in Montana. Next, duty with the 
Air Force Weather Service in Alaska and Canada, including assignment at 
Nome. (Up to now, he probably had seen more quadrupeds during his life than 
bipeds. It's a wonder he didn't become a zoologist.) He was discharged--as from 
high school and normal school, honorably-in 1946, after a period of thawing 
out. (It is easy to understand why he spent so much time in the South Pacific 
during his later years.) 

On to higher education; a B.A. in Geography in 1946 from the University 
of Washington, followed by an M.A. the next year in Geography and 
Climatology. Then came a period at Washington State University for further 
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study and an instructorship in Geography, and in 1952 a Ph,D. from the Univer-
sity of Washington. His continuous professional career began in 1951 when he 
joined the faculty of Western Washington University and moved through the 
ranks to full professor, with service as departmental chairman included. 

The folder also shows visiting lectureships or exchanges with various 
institutions: The Ohio State University, i:he University of Colorado, the 
University of Canterbury, New Zealand, the University of Waikato, New Zealand, 
and the University of Stellenbosch, South Africa. Mixed in was travel to 
Australia, South Asia (which he noted as mot"e densely populated than Vernon or 
Bonners Ferry), Europe, Japan, India and Nepal (back to the mountains). 
Attached to much of this travel were grants from Carnegie, Fulbright, the 
National Academy of Sciences, the New Zealand Department of Internal Affairs, 
and from othet sources. 

What else does this file disclose 9 Well, there is considerable information 
about his academic career. There's a long listing of publications dating from 
about 1950 to the presenL I fmd books General Climatology published by 
Prentice-Hall and now in its third edition; it also published by Prentice-Hall of 
India); dozens of articles (in, for example, Encyclopedia Americana, Americana 
A:nnual, Professiona~ Geographer, Econornk tiot'i.ny, Econo_mic Geography, Bulle~ 
tm of the American Meteorological Society ; contributions to collectwns of 
essays and articles; contributions to annuals and proceedings; reviews and mono-
graphs, and still more. There is also editorial consultancy to Prentice-Hall and 
to the Journal of Quaternary Research. 

His multiple interests are disclosed by the number and variety of publica-
tions and presentations: water, erosion, conservation, climate, economic and 
applied geography, the interaction of climate; and in such settings as the South 
Pacific, New Zealand, the United States and Canada. Professional memberships 
have accompanied these interests: The Association of American Geographers, 
The American Association for the Advancement of Science, The American 
Geographical Society, The American Meteorological Scoeity, the New Zealand 
Geographical Society, among others. 

Recently, Critchfield has given much time to the :;tudy and application of 
climatology. He is the official State Climatologist of Washington, through 
appointment by the Governor. As such, he organizes 1·eports and prepares special 
materials for business and government agencies, and this on top of his regular 
teaching assignment. In 1979, he served as the president of the American 
Association of State Climatologists. He was a member of the 1979 Climate 
Research Board summer study project at Woods Hole, Maine, at the invitation of 
the Research Council of the National Academy of Sciences. (His folder also 
contains a copy of a letter of commendation from the Director of the (U.S.) 
National l/Jeather Service-an item over which my wife would raise a protest, 
Eince she has been singularly unsuccessful in ever obtaining an ac.:::urate weekend 
weather forecast from her neighbor. She refuses to accept the necessary and 
protective distinction between the history of dimate and her plans about what to 
do next Saturday and Sunday. "You'd think by now he'd know something about 
weather, wouldn't you?") 

I've just pulled from Critchfield's file a 12-year-old note from our research 
bureau to a faculty member in Psychology whose surname also begins with "C," 
No wonder we've never received the budget report we requested in 1968. Better 
stop right here, Surely sufficient evidence has been provided to establish the 
professional talents and credentials of our subject, Dr. Critchfield. 

What records or files don't display clearly are the personal, more impres-
sionistic things. What about Critchfield the person? the faculty member? the 
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neighbor? For you readers who haven't seen him, here's how you'd recognize the 
man. Medium build, blue eyEs, thinning hair, clean-shaven. (Of course, that also 
describes Frank Sinatra.) And a clear calm gaze at the world around him. (That 
gaze may be slightly color-blind, though there may be alternative explanations of 
why he drives an orange-and-white Chevrolet,) In an age of general inattention 
on American campuses to attire, he is noticeable through wearing suits, jackets, 
shirts, ties and enclosed shoes; and not at all diffidently. Despite his origins in 
the remote mountain r:mges of Colorado and Idaho, he has acquired gentle 
habits. He speaks softly and clearly, listens attentively, uses knife and fork with 
near elegance, and drinks coffee and tea quietly and inconspicuously, especially 
during committee meetings. 

Values and character are harder to see but they can be inferred from 
actions and commitments. For instance, several years ago I served with 
Critchfield on the university's Fa.culty Council. Meetings began at 4 p.m. and 
often lastsd until 6 p.m. or later. Yet ·::onsistenUy at 5 p.m. he would rise from 
his chair and quietly leave the meeting room. I puzzled over this; he didn't have 
a 5 p.m. class, he wasn't addicted to jogging in the late afternoon, and so far as I 
~:new his kidneys were in fine shape. Then I noticed something: by the time I 
arrived home after these meetings, the noise of his typewriter was clearly audi~ 
ble through the open window of his study. Finally, I asked him the obvious ques-
tion. He replied that if a committee which met weekly couldn1t transact its 
major business in an hour, he would not encourage its bad habits at the price of a 
delayed dinner and lost time for writing. That seemed so compelling and right-
eous to me that I decided to accompany him on his timely exits until I recalled 
that, unlike Critchfield, I was not yet a full professor. 

Another illustration of character and commitment: a month or so ago I 
mentioned to him that the cover on the current issue of National Geographic was 
a fascinating photo of an erupting moon of Jupiter, taken by one of the U.S. 
space probes. He said he hadn't seen that particular cover. I was startled, for I 
expected that he'd been a lifetime subscriber. He explained rather patiently that 
he'd quit reading the Geographic when it quit including articles on geography. 
Now that is really living to one's creed and commitment. 

To make the profile more complete, there should be some comments 
about his hobbies, his socializing and like matters. Fortunately this isn;t a biog-
raphy; otherwise, that particular section would be a short and disappointing 
one, rve lived next door to him for 15 years. To my knowledge--uncertain 
knowledge perhaps-he doesn't golf, jog, swim, cycle, bowl, gamble or subscribe 
to plain-brown-wrapped magazines published in Hollywood. I have drunk a beer 
or two with him and have been at several parties where he was enjoyably present 
and always decorous. rve never seen him insist on being served health food; in 
fact, I think he uses gravy on his potatoes. He's ldnd to his cat--and to ours. He 
served for several years on the city Planning Commission, during which time he 
was a considerable disappointment to his immediate neighbors who expected his 
first official activity would lead to repavement of our alley, but no ... " This 
paragraph is becoming frustrating to write. Maybe before the publishing date for 
this collection of papers the FBI will investigate Critchfield and I can add some 
jmcy details. Who really lcnows his neighbor? 

Now that I think of it there is one thing that diminishes him in my mind: 
his considerable luck in raising vegetables, which he arrogates to skill, especially 
with cucumbers. I know luck when I see it in action, even when it's near inces-
sant. My vegetable garden is not more than 100 feet from hi~. It faces the same 
way, slopes at about the same angle, is planted and weeded with equal care, is 
watered even more bountifully, and is a relative failure, He recognizes this and 
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smugly brings over prize-winning cucumbers and other vegetables, claiming that 
he was going to throw these particular culls away but thought that I might be able 
to use them until my garden showed some promise. This is, on the surface of 
things, a report of generous actions by a neighbor, but if you were there to see 
the sly smile that accompanies these gifts from the soil, you'd know what I 
mean. Just as soon as my garden's luck turns for the better, I'm going to refuse 
his largesse-probably about 1990. 

In the meantime, carry on, Critch. This collection of essays demonstrates 
the regard in which your colleagues, at WWU and elsewhere, hold you. The 
prosperity of universities requires productive scholars, even at the price of an 
overloaded work schedule. Also required are faculty willing to serve compe-
tently and constructively on the councils and committees of the institution. A 
primary requirement is good teaching. I'm sure you know by now that your 
students consider you well prepared, highly informed about what you teach, 
rather demanding (a compliment, I think), and fair in judgment and evaluation, 
Put all these things together and they constitute a good reason for a 
Festschrift. Since you show no signs of slowing down, there'll probably be Fest-
schrift !l in another ten years. If so, by then I promise to have more detailed 
information to include in that volume, so if you see me watching you closely, 
you'll know why. Meanwhile, have a good year as the 80's encounter you in the 
60's. And since I'm having a difficult time raising sweet peppers, I wonder if 
you'd . . . (That's the least you can do in return for the earlier kindly words, 
"thinning hair.") 
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DAILY NEWSPAPER CIRCULATION IN THE PACIFIC NORTHWEST: 
AN ANALYSIS OF AREAL DISTRIBUTION 

Patrick S. Grant 

The role of the regional newspaper is American society's principal means 
of acquiring a comprehensive understanding of the world around them. Most 
importantly, perhaps, newspapers are a major source of information about the 
market. Through newspaper advertising, businesses can effectively inform large 
numbers of people about the products or services they have to offer, and 
conversely, consumers can better assess the merits of what each business is 
marketing. Furthermore, newspapers exert a considerable political influence 
through editorial columns and by treir editors' decisions about which stories to 
emphasize in the newspaper layout. 

The purpose of this paper is to examine the patterns of daily newspaper 
circulation in the greater Pacific Northwest (Oregon, Washington, Idaho, and 
western Montana). From these patterns interpretations can be drawn about 
political and economic spheres of influence, and factors contributing to their 
evolution. In order to reach these interpretations based on newspaper circulation 
dominance, the following question must be posed for each community in the 
Northwest: what city's newspaper circulates the greatest number of copies? 
Obviously, the place of publication has much to do with the content of the 
papero Lil<ewise, a reader's own perceptions and thinking are oriented towards 
the particular city from which he receives his newspaper. Perhaps more signifi-
cantly, a reader will likely choose to subscribe to a par;,icular newspaper because 
of his own orientation or interest in the city of origin.~ Thus economic patterns 
(mainly through advertising) and, to a lesser extent, political patterns, are sub-
stantially affected by newspaper readership patterns. 

A number of geographersfave used newspaper circulation areas as indica-
tors of metropolitan dominance. Circulation is a particularly useful indicator in 
the United States because of the importance placed by newspapers on local news 
and advertising. Due in part to the country's geographic ;xtent, the U.S. has 
failed to produce a widely cir cu lated national newspaper. In Europe, on the 
other hand, national newspapers are more important. Businesses in the United 
States must rely more heavily on local or regional newspapers to convey market 
information to consumers-the newspaper is an effective means of reaching 
Americans since they live in more dispersed settlement patterns. 

During the past seve5a1 decades, the number of daily newspapers in the 
United States has declined. In the early part of thtf twentieth century, many 
large cities had several competing daily newspapers. Today, only a few major 
U.S. cities have more than two major dailies, and in many cities, the two news-
papers are published by one firm. / In the Northwest, only one city, Seattle, has 
two competing daily newspapers. Numerous factors have contributed to this 
trend-among them economies of scale, caused by rapid improvements in printing 
technology. The increased costs of modern printing equipment have 
created barriers to entry in the newspaper business, discouraging potential 
competitors. A less significant factor is the expanding reliance on radio and 
television as sources of information. But these can never replace the newspaper-
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-neither can be as comprehensive or specific as the newspaper, especially with 
local information (another explanation for the local characteristic of American 
dailies). Most daily newspapers publish without any competition from other 
dailies in their respective cities; a factor that places a burden on these 
newspapers to be responsible and impartial in their presentation of information, 

Nonetheless, individual newspapers compete with newspapers from other 
cities, The competitive value of a newspgi.per is directly proportional to the 
population of th2 city where it is published. The critical factor is total circula-
tion, since that is an indicator of the audience which could be reached through 
advertising. Circulation is dependent on population. Similarly, the extent of a 
newspaper's circulation is dependent on the population of its place of 
publication. A city wields a "gravitational field," which becomes stronger if its 
popul~tion increases, and the city's newspaper circulation is the same as its 
field.· 

A distinction can be made an:i13ng daily newspapers between metropolitan 
dailies a.nd regional or local dailies. - Metropolitan newspapers circulate much 
further from the place of publication, have higher total circulation, larger staffs, 
and higher advertising costs but more space committed to advertising. These 
newspapers also include a more comprehensive range of news stories. Six metro-
politan newspapers are published in the Northwest: two each in Seattle, 
Spokane, and Portland. 

A study of 1963 newspaper circulation in the Northwest was done by 
Preston for his application of central place theory concepts to the 
Northwest. 11 In this study, Preston distinguished "centrnli ty" from "nodali ty." 
The nodality of a central place is determined by the total volume of central 
goods and services provided by a place, while centrality considers what propor-
tion of these goods .and services are consumed away from the central place as 
compared to locally.u The question is then, how important is a settlement as a 
regional center relative to other settlements? Preston used newspaper circula-
tion dominance patterns as a major consideration in determining central place 
spheres of influence in the Northwest, 

For this current study, most of the circultion data were provided from 
reports published by the Audit Bu.eau of Circulation (ABC), an organization 
founded as a self-regulatory agency for individual newspapers to report accurate 
circulation figures for use by advertisers,, Prior to the establishment of ABC, 
newspapers, would exa~gerate circulation figures in order t,o at~ract more lucra-
tive advertismg. 13 Or the sixty-three daily newspapers with circulation domm-
ance in the Northwest, forty-nine are members of ABC. The remaining fourteen 
newspapers had to be contacted individually for specific circulation information. 

Using these data, the three maps (on the following pages) were drawn. 
Several factors, however, need to be considered in the interpretation of these 
maps. First, the data for each newspaper are dated anytime from late 1978 to 
early 1980, although nearly all the reports were taken sometime during 1979, 
Since newspaper circulation is unlikely to have changed markedly during this 
time, the data still have value for comparison. Another problem is the mapping 
of newspaper dominance in sparsely settled areas. Some large areas exist for 
which there are no circulation reports, and some smaller newspapers circulate so 
few newspapers that, when several newspapers circulate, no one paper is signifi-
cantly dominanL Still another factor is that while circulation data are listed in 
reports by community, variations exist between newspapers as to the geographic 
scope of particular communities, making comparisons difficult. Finally, in some 
ABC reports, data for "ABC Primary Market Areas" are not broken down by 
community, making it difficult to compare circulation figures among competing 
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newspapers in King Co. (Wash.), southern Snohomish Co. (Wash.), and 
northwestern Clackamas Co. (Oregon). 

These maps give a clear impression of "gravitational fields," which 
decrease in strength with distance, which emanate from the places of publication 
of newspapers. The greater the circulat~cgi-and the publishing city's population-
-the stronger the gravitational field. The map of weekday newspaper 
circulation dominance shows that Portland newspapers dominate in many areas 
where an alternative newspaper from a closer city could be (or is) available. The 
Oregonian (Portland) circulates more heavily in Joseph (northeastern Oregon) 
than the La Grande Observer or the East Ore onian (Pendleton), and more 
heavily in Brookings (southwestern Oregon than The World (Coos Bay). 

Metropolitan newspapers tend to dominate distant areas with low 
population densities, largely because of the absence of a competing smaller 
city. Seattle newspapers dominate Jefferson Co., Wash., (pop. 14,200), but not 
Clallam Co. (pop. 46,000) or the adjacent Pierce Co. (pop. 453,900). Portland 
newspapers dominate Harney Co. (Oregon), but not Marion Co. (Ore.). 
Furthermore, the border between two newspapers from two competing cities 
generally conforms to the patterns which would be anticipated by laws of retail 
gravitation. The .border dividing the extent of The Post Register (Idaho Falls) 
and the Idaho State Journal (Pocatello)-both newspapers have similar total 
circulations--is almost equidistant between Idaho Falls and Pocatello, Le., 
through the middle of Bingham County. But the division between The Idaho 
Statesman, Boise (circ. 55,158) and the Times-News, Twin Falls (circ. 20,659) is 
much closer to Twin Falls. 

Based on patterns of newspaper circultion, Portland seems to have a 
strong degree of centrality. Portland newspapers circulate nearly everywhere in 
Oregon; Washington, Idaho, and Montana, however, are not dominated by one 
city. While Portland's importance as a transportation center, resulting from its 
favorable position on the Willamette River is a factor, its centrality is more 
likely a result of its situation relative to competing centers. 

The presence of metropolitan newspapers only in Washington and Oregon 
causes newspaper circulation patterns which are different from Idaho and 
western Montana. Every portion of Oregon and Washingto is served by a metro-
politan newspaper from Spol<ane, Seattle, or Portland. In central and southern 
Idaho, as well as western Montana, however, the circulation areas overlap very 
little beyond immediate fringe areas. For example, while The Oregonian circul-
ates throughout Oregon, The Idaho Statesman circulates very few copies outside 
of southwestern Idaho and Malhew Co., Ore. Likewise, The Montana Standard 
(Butte) circulates heavily within a portion of southwestern Montana, but very 
little outside of it. 

Transportation routes also have a definite influence on newspaper circula-
tion. What is not very clear from the weekday newspaper circulation map is the 
fact that settlements at Washington State Ferries' terminals on the west side of 
Puget Sound are dominated by newspapers from the opposite side of the Sound. 
Seattle newspapers are dominant in Kingston, Winslow, and Southworth (all ferry 
terminals), but nowhere else in Kitsap County. The Everett Herald is dominant 
in Columbia Beach, a ferry terminal with service to Mukilteo (near Everett), but 
nowhere else on Whidbey Island. A large proportion of the traffic travelling on 
the ferry routes from these terminals consist of communters to Seattle and 
Everett, who thus have an interest in and orientation to those places. 

A particularly notable trend in the American newspaper businl~ during 
the past ten or twenty years is the rise of suburban daily newspapers. In the 
Northwest, evidence of this trend is found only in the Seattle metropolitan 
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area. Within the past five years, four newspapers started publishing daily (Belle-
vue, Renton, Kent, Auburn), with a combined circulation of over 100,000. 1n 
addition, The Everett Herald is publishing a separate Western Sun edition serving 
southwestern Snohomish County. The growth of suburban areas is a major factor 
contributing to this trend, but a very important reason is the local perspective 
and orientation these newspapers provide to the areas they serve. An attractive 
feature of the suburban daily is the very direct relationship it has with the 
community. Metropolitan dailies have been responding to this challenge by 
publishing separate editions for individual regions within the metropolitan area, 
featuring local news, but they cannot meet the need for local information as well 
as local newspapers can. 

Newspaper circultion areas are highly indicative of economic trade areas, 
thus, analyzing the spatial arrangement of newspaper circulation dominance is an 
important method of determining regional economic patterns. There are, how-
ever, other features which make up these patterns, e.g., patterns of banking, 
telephone use, transportation, etc., which, together with newspapers, give a 
more complete picture of trade areas. The analysis of the spatial distribution of 
any services contributes to this picture, but since the information about these 
services is conveyed most completely through the newspaper, an analysis of 
newspaper circulation is very useful. In spite of competition from other media, 
corporate ownership, and higher printing technology costs, the newspaper will 
continue to play an important role in American Society because of its role in 
spreading local information, both news and advertising. 
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A GEOGRAPHIC CLASSIFICATION OF WASHINGTON'S 
PACIFIC COAST 

Thomas Terich, Maurice Schwartz 
and Eugene Hoerauf 

The morphology of a coast is a product of past and present processes. Under-
standing the magnitude and breadth of the multitude of operating processes is 
necessary in order to classify the resultant morphology. Geomorphic classifica-
tions have been prepared by many investigators over the last half century. 
Among the first in this country was D. W. Johnson (1919). He established a 
classification system that showed the relative long-term nature of land and 
water movements. Coastal areas were classified as submergent, emergent, 
neutral or compound. Submergent shorelines are produced when sea level rises 
relative to the land, whereas when the land rises relative to the sea an emergnt 
shoreline is created. Neutral shorelines show little long-term relative movement 
between land and sea. The compound classification is assigned when the shore is 
a product of many relative movements. This genetic classification of coasts has 
persisted for many decades and is found in many contemporary physical 
geography and geology texts. 

Numerous authors since Johnson have classified the coastlines of the 
world. Some are classified on the basis of form (morphology) and others on 
genesis. A new genetic classification scheme has been introduced by Inman and 
Nordstrom (1971). They applied plate tectonics theory to the development of 
worldwide coastlines. They have shown that the gross morphology of a coast can 
be explained by its relative position on one of the major coastal plates. The 
large-scale features fall into three general classes, depending on their position 
relative to the moving plates. The "collision edge," "trailing edge," or "continen-
tal side of a marginal sea formed by an island arc." This classification has 
introduced a worldwide genetic explanation for coasts but, on a smaller scale, 
tectonic and erosional conditions prevail to produce local differences in 
morphology. 

The work presented here is an attempt to classify the local 
geomorphology of the Pacific Coast of the state of Washington. This coast has 
been surprisingly neglected by researchers. It is hoped that this work will 
provide both a regional view of the state's coast and stimulate additional study. 

The Pacific Coast of Washington can be divided into three distinct geo-
morphic regions: southern (I), central (Il), and northern (HI), as shown in Figure 
1. The southern and northern regions clearly differ from one another. The 
central region, itself distinctive, blends some of the physical characteristics of 
both the northern and southern regions. 

Southern Coastal Region (I) 

The southern region of Washington's Pacific Coast extends from the 
mouth of the Columbia River, which separates the states of ·washington and 
Oregon, north to the Copalis River (Figure 2). The beaches of this region are 
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strikingly uniform. They are composed of wide, fine-sand intertidal zones, 
backed by low-lying parallel dune ridges and troughs heavily covered with dune 
vegetation (Figure 5a). Two very large estuaries, Willapa Bay and Gray's Harbor, 
interrupt the linearity of the coasL Both are protected from large ocean waves 
by sandspits. Long Beach Peninsula, the longest spit, extends north from Cape 
Disappointment near the Columbia River, 30 km. It has grown from large 
volumes of sediment delivered to the coast by the Columbia River (Ballard 
1964). The beaches of this entire southern region owe their· existence to sedi-
ment delivered from the Columbia River and transported with a northern net 
littoral drift (Phipps 1978). The volume of sand movement to the north dimin-
ishes by entrapment in the two large estuaries, accretion on the beaches, and 
loss down submarine canyons that intersect the continental shelf (Phipps and 
Smith 1978), 

The beaches of this region are generally accretional with a steady supply 
of sediment from the Columbia River. Adjustments, both natural and man-made 
are occurring to the shoreline of the region. The most noticeable changes are 
found on the north and south entrances to Willapa Bay., Phipps and Smith (1978) 
have shown Ledbetter Point, the north tip of the Long Beach Peninsula, to have 
gone through periods of rapid northward advance and southward recession since 
the late 1800s. 1:'he most dramatic erosion found anywhere on the Pacific Coast 
of the United States is at Cape Shoalwater, on the north side of the entrance to 
Willapa Bay. The shoreline has receded northward about tl,000 meters since 1887 
(U.S. Army Corps of Engineers 1971), The present erosion rate averages about 
50 meters per year and is expected to contmue. The erosion has destroyed 
valuable recreational beaches, public highways, and a school; fo~ced the reloca-
tion of a coast guard lighthouse and a cemetary; and cost the lives of many 
residents, The cause of the erosion is not fully known, but it is believed to be 
related to the slowly northward migrating channel entrance to Willapa Bay. 

The wide sandy beaches of this southern region are again broken at the 
mouth of Gray's Harbor, an important shipping port. Twin jetties have been built 
at the entrance to the harbor. The jetties have caused local realignment of the 
shoreline with periods of jetty construction, deterioration, and reconstruction 
(U.S. Army Corps of Eng'ineers 1975). The north jetty ci'aps a great deal of 
littoral drift and the beach to the north has very high accretion rates, up to 16 
meters per year (Phipps and Smith 1978), Progressively to the north, the accre-
tion rates and wide sandy beaches, characteristic of the southern region, 
diminish until the Copalis River is reached. This river marks the boundary of the 
southern coastal region (I). 

Central Coastal Region (ll) 

North of the Copalis River the physical form of the coast changes (Figure 
3). The central region (H) presents a blend of linear beaches and steep sea-cliffs, 
singularly representative of the southern (I) and northern (HI) regions, respec-
tively (Figure 5b). 

The contribution of Columbia River sediment to the beaches of this region 
significantly diminishes, but a plentiful supply is available from the five rivers 
that open to the shore and the active sea-cliff erosion of this central region, 

The physical character of the beaches change from wide, fine- to 
medium-sand beaches between the Copalis and Moclips Rivers to steep, narrow, 
variable fine- to coarse-grain beaches along the remainder of the region. The 
variability of beach sediment is attributed to the geological differ-ences in sea-
cliffs which supply much of the eroded sediment. 
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The prominent sea-cliffs of the central region (II) reveal some of the 
dramatic geologic history of the Olympic Peninsula. Race (197 3) has provided a 
detailed investigation of the coastal geology. He has divided the rocks into two 
major groups; the Hoh rock assemblage, and a second group referred to as "tec-
tonic melange." The Hoh rock assemblage is a group of highly folded, steeply 
titled sandstone and siltstone sequences. The other major group, tectonic 
melange, is a "chaotic assemblage of siltstone, sandstone, conglomerate and 
volcanic materials" (Race 1973). Both of these major rock groups have been 
displayed on the map (Figure 3) as Tertiary continental-marine (Tern). 
Superimposed upon these two major rock groups are younger glacial sand and 
gravel deposits (Ogl). 

The complexity of the coastal geology is a product of the subduction of 
the Juan de Fuca plate beneath western Washington resulting in the formation of 
the Olympic Mountains and the complex Hoh rock assemblage. The results are 
dramatically displayed in steeply dipping strata, hogbaclcs, and sandstone sea-
stacks. Race (1973) also notes of significance in this central region, elevated 
wave-cut platforms up to 40 meters above present sea leveL Clam borings, 
formed 70,000 years ago, are still preserved in some of these elevated rocks. 

Northern Coastal Region (III) 

The impressive complexity and beauty of the central coastal region (II) is 
equalled and surpassed by the northern coastal region (III). This region is most 
noted for its scenic beauty consisting of numerous offshore sea-stacks, high sea-
cliffs, broad hard rock wave-cut platforms and isolated pocket (Figure 5c) 
beaches (Figure 4). The small isolated pocket beaches of the northern region (III) 
are products of local sea-cliff erosion. These small beaches generally have a 
steep profile and are composed of pebbles and cobbles eroded out of the nearby 
cliffs. Bounding these small beaches are steep sea-cliffs with resistant rock 
promontories rimmed by broad flat wave-cut platforms. They are indicative of 
slow, yet inexhaustible, wave erosion of the land. The products of headland 
erosion-coarse sands, gravels, pebbles, and cobbles-are driven toward relatively 
quieter inlets and hollows along the coast forming small isolated pocket beaches. 

The geology of the sea-cliffs of this region is a complexity of inter-fin-
gered sandstones and conglomerates of continental and marine origin (Tern). 
Tertiary volcanics (Tv) penetrate the sandstones and conglomerates forming 
resistant points along the coast. A blanket of Quaternary glacial sands and 
gravels overlies many of the lower harder rock assemblages, providing evidence 
of the former glaciation of the Olympic Peninsula. 

The highest cliffs along the entire Washington coast are found at Cape 
Flattery, the northern most promontory along the coast. The entire Cape is 
surrounded by wave-cut platforms that attest to the unceasing wave attack. 
Cape Flattery marks the end of Washington State's open exposure to the Pacific 
Ocean. Beyond the Cape the coast turns toward the southeast into the relatively 
quieter waters of the Strait of Juan de Fuca. 

Summary 

The Pacific Coast of Washington State is extremely complex in form and 
composition. A close look reveals three major morphologic regions, each distinc-
tive, yet common to all are the same shore processes. While the gross 
morphology of the coastline fits a "collision edge" as identified by Inman and 
Nordstrom (1971), it is clear that smaller scale tectonic and erosional conditions 
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have produced local differences in the morphology of Washington's Pacific Coast. 
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THE MAKAH WHALERS1 

Herbert Taylor and James Bosch 

What the buffalo is to the Indians on the plain, the whale is to the 
Makah. (K H. Webster, Makah Indian Agent, 1865) 

The Makah were the northwesternmost tribe in what is now the continen-
tal United States. In aboriginal times they occupied five villages clustered about 
Cape Flattery and stretching south to the village of the Ozette on Cape Alava. 

The Makah are Wakashan in linguistic stock, Nootkan in linguistic 
family and central Northwest Coast in cultural tradition. The 
Makah are, therefore, the most easily delineated of any of the 
western Washington tribes. (Taylor, 1974, p. 77) 

The linguistic and cultural relatives of the Makah are the Nitinat, 
Clayoquot and Nootka proper of western Vancouver Island. Evidently, the Makah 
pushed south across the Strait of Juan de Fuca in aboriginal times and, in 
occupying the Cape Flattery area, split the Chemakuan- and Salish-speaking 
peoples, driving some east and others south (Irvine, 1921). How long ago this 
invasion occurred is not clear although Dr. Richard Daugherty's excavations at 
Ozette will probably go far toward answering the question. Currently available 
radiocarbon dates of excavated houses at Ozette show 450 B.P. (1528 A.D. with 
perhaps a 6 percent margin of error) and an underlying house probably dating to 
800 B.P. (Kirk and Daugherty, 1978, p. 45; Taylor, 1974, pp. 75 and 76). How-
ever, much work remains to be done at Ozette, and Makah occupation of the 
area may well prove to extend back thousands of years. In any event, the Makah 
were in possession of the Cape Flattery area centuries before the coming of the 
white man. 

The Nootkan-speaking peoples on the open Pacific side of Vancouver 
Island are whalers. So are the Quileute and Quinault to the immediate south of 
the Makah. The Quileute evidently acquired their knowledge of whaling from the 
Makah, and the Quinault picked it up from their northern neighbors, the 
Quileute. The Quinault, the southernmost of the whaling tribes of the Northwest 
Coast, probably adopted cetacean chasing only within the last two or three 
centuries (see Singh, 1977, p. 48; Olson, 1926, p. 44; Taylor, 1978, p. 40). 

Thus there were three groups on western Vancouver Island and three on 
the west coast of Washington's Olympie Peninsula who comprised the entirety of 
whale hunters on the aboriginal Northwest Coast (this reckoning includes the 
Ozette with the Makah, the Hoh with the Quileute and the Queets with the 
Quinault). Of these six groups, however, ethnologists are agreed that the Makah 
were the whalers par excellence (Curtis, 1913, Vol. IX, p. 145; Taylor, 1974, p. 
68). 

The Makah and Ozette were the only Northwest Coast Indians who relied 
upon the whale as their primary food source (see chart). Partly this was because 
the Makah territory lacked major salmon streams (Singh, 1966, pp. 17 and 19), 
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but in i:iart because the Makah seem to have deliberately oi:ited to occupy sites 
(notably Wa'atch and Ozette) which were ideal for whaling but not for fishing. 
The major fishing of the Makah was done on the lee sea for halibut, 

THE IMPORTANCE OF FOOD RESOURCES FOR EACH INDIAN GROUP 
(The number indicates order of importance) 

Food Resources Quinault Queets Quileute Hoh Ozette Makah 
1. Bluback Salmon 1 
2. Silver and King Salm.on 2 1 1 1 6 7 
3. Dog Salmon 11 
4. Halibut 3 2 
5. Steelhead 10 6 
6 .. Cod 11 4 
7 .. Smelt 7 4 7 
8 •. Mollusk 5 9 8 7 5 
9. Elk and Deer 3 2 2 2 9 10 

10. Bear 3 10 
11. Whale 4 3 3 l 1 
12. Fur Seal 7 7 5 6 
13. Hair Seal 9 4 4 3 
14. Sea Lion and Porpoise 9 8 10 8 8 8 
15. Camas and Fern Roots 6 6 4 5 
16. Berries 8 5 5 6 9 
17. Birds and Eggs 10 7 11 9 10 

After Singh, 1966, p. 48--as with nearly all ethnologists the importance of mol-
lusks is underrated--partly because they relied on male information and partly 
because they ignored the archaeological record. 

The senior author 1ti1ill confess at the outset that when he* was first 
retained by the Makah to serve as tribal anthropologist before the Indian Claims 
Commission that he took Indian and ethnologists' tales of whaling with more than 
six gTains of salt, I could conceive of the 11/lakah consuming stranded whale or 
even of their harpooning the rare blackfish, but I could not conceive of deep-sea 
expeditions m dugout canoes in successful pursuit of giant grey and sperm 
whales. However, in the course of the test excavation at the Makah site of 
Wa'atch on the open Pscific, I became a convert. The seven test pits all had 
layers of whale bone, particularly vertebrae, and the remains of harpoons and 
other whaling equipment were rapidly apparent. Now the evidence from Ozette 
is far more extensive and persuasive. No man lies to his garbage heap-the 
Makah were intensive whalers; and probably Singh was right, and their primary 
food source was the whale. 

*To avoid confusion, first person singular refers to Taylor. Fir st per-
son plural refers to Bosch and Taylor. 
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Rudely jolted out of my preconceptions, and enlisting James Bosch, we 
made a study of available evidence, and the following, divided into three 
categories, is a brief encapsulation of whai we found. 

L Makah Whaling Equipment 
2. Whaling and the Spirit World 
3. The Hunting of the Whale. 

Makah Whaling Equipment 

The Makah invariably used an eight man version of the "Nootka" or 
"Chinook" canoe for whaling. Generally, writers who have cut their ethnological 
teeth on the Lower Northwest Coast employ the term "Chinook Canoe," whereas 
those oriented to the Central Northwest Coast use the term "Nootka Canoe." 
They are referring to the same crafL The term Nootka would seem to be 
preferable because; 

L The best of those car10es vvere made on western Vancouver Island, and 
many were traded south. 

2. The evidence suggests that this canoe Niginated amongst the Nootkan-
speaking peoples. 

3. The term "Chinook" is currently applied to a village, a tribe or sub-
tribe, a language, a linguistic family, a jargon, a fish and a wind, which would 
seem ample nomenclatural diversity, 

The Nootka canoe is distmguished from the sea-going "Northern" canoe 
used by the Haida, Tsimshian and Kwakiutl in several salient ways; 

1. The Nootka canoe is vertical at the stern while the Northern canoe has 
an oblique stem. 

2. The Nootka model has a sloping cutwater-the Northern is vertieaL 
3. The Nootka canoe was normally about 30 feet m length and only in 

exceptional cases reached 50 feet. The Northern canoes were sometimes over 60 
feet in length. 

4. The Northern canoe was usually more heavily ornamented. 

The canoe was a dugout carved from a single large cedar with the excep-
tion of the stem and bow pieces which were separntely carved and fitted to the 
crnfL 

There was a paucity of good cedar in Makah territory, and most of what 
there was was inaccessible and/or so located that it could not be rafted to the 
coast. The Makah, thus, were forced to rely on their Nootkan relatives on Van-
couver Island, Sometimes they purchased finished canoes from them and some-
times cedar logs for canoe manufacture. The Makah also served as middlemen in 
trading Nootka canoes farther south. 

On occasion the Makah made their canoes from cedar drift logs (Singh, 
1966, p, 34). Daugherty thinks it likely that, in the more distant past, the Makah 
rafted cedar down the Ozette River from the banks of Lake Ozette at a time 
when the sea level was higher (Taylor, 197 4, p. 48). 

In common with several other Northwest Coast tribes, the Makah adopted 
the sail after the coming of the white man. The !\llakah whaling canoe of the 
post-contact period was powered by a single square sail something over 3 feet 
wide and over 5 feet long. The sail was made of woven cedar bark and had as a 
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mast a pole inserted into a socket between the forward thwarts of the canoe. A 
halyard of twisted sea-lion gut was used for hoisting the sail. 

Prior to the development of the sail, the paddle was the sole power source 
for the canoe, and even after sail appeared it remained the means of maneuver 
in actual pursuit, harpooning and following the whale. Also, since a single square 
rigged sail did not allow tacking into the wind, the paddle was frequently the 
primary energy source on a whaling voyage until the Makah abandoned canoes for 
inboard engine-powered craft. The paddle was carved from yew or maple with a 
thin flexible blade and was lanceolate in shape. 

The harpoon gear included a shaft, a projectile point or head, a lanyard, 
floats, sections of harpoon line and heavier line to tow the whale to shore. The 
harpoon shaft tapers to a point at either end and is usually 14 to 18 feet in 
length. It is made of two yew sections cut diagonally at the center to fit 
together and bound at the jointure with braided cedar-bark fiber. The harpoon 
head is made of two pieces of elk-antler or bone so closely fitted together that 
they appear to be one piece. The cutting edge was, in the pre-contact period, 
made from mussel shell; later a copper blade was used, and, finally, steel. 

The lanyard was made of whale sinew and was attached to the base of the 
head by tying strands of sinew around the base and then wrapping the base in 
cherry-bark cord. A socket in the base of the head is designed for a snug fit of 
the shaft end (for a detailed diagram of the harpoon head parts see Waterman, 
1920, p. 33). There was a long string of tackle attached by way of the harpoon 
head and the lanyard to the harpoon. A Nootka tackle arrangement consisted of 
4 fathoms of sinew line attached to the harpoon head. Then there was a float 
made of sealskin and designed both to retard the whale after the harpoon struck 
and before the whale died and to keep the carcass of the whale afloat after it 
died. Attached to this first sealskin float was 8 fathoms of 1-1/2 inch plaited 
cedar line, then another sealskin float, followed by 20 fathoms of 3/4-inch cedar 
line, then another float attached to which was 30 fathoms of 1/2 inch line and 
finally another floaL All of this lay neatly coiled in the prow of the canoe until 
it was paid out after the whale had been harpooned. Additionally, some twenty 
more floats, attached to harpoons and shorter lances were utilized to keep the 
whale afloat after its death. (By all odds the best description of Makah whaling 
equipment is given in Waterman, 1920, but Olson, 1927, Curtis, 1913, and Swan, 
1870, should also be consulted.) 

Whaling and the Spirit World 

Like the Eskimo, the Makah were quite clear that the actual hunting of 
the whale was, while imprtant, a secondary matter. What guaranteed the suc-
cess of a whaling expedition was the propitiation of the spirits through a number 
of rituals, coupled with vigorous observation of an intricate set of taboos. To 
begin with, the whaler-that is the harpooner-had to be in a singular position of 
rapport with the spirit world before he could even consider whaling. He had to 
possess something between what the anthropologists call "mana" and the Coast 
Salish call "toumanous." 

When a whaling expedition had been decided, the leader, who in nearly all 
cases would also be the harpooner and would also be drawn from the upper class, 
began a series of observances in the winter months before the spring hunt. (The 
Makah hunted the whale in May and June, the Quileute in June and July and the 
Quinault from the end of June through July. Singh, 1977, pp. 65-67. This shift to 
a later season southward suggests an adaptation to the whales' migration pat-
terns.) Early every morning during the waxing of the moon during the winter the 
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harpooner bathed in a freshwater pond or lake, scrubbing himself raw with hem-
lock twigs. Then he dived, staying under water as long as possible, and came up 
spouting in imitation of the whale. However, his movements must be calm and 
slow "so that the whale will act in the same way" (Curtis, quoted in Waterman, 
1920, p. 39). 

The whaler's wife sometimes accompanied the whaler upon these ablu-
tionary devotions. When she did, she tied a rope around his waist, and the whaler 
then walked, with slow undulations, around her, singing whaling songs. During 
this performance the wife repeated again and again, "This is the way the whale 
will act." At night the harpooner prayed in whispers, sometimes to Sun or Day-
light, sometimes directly to whale, as in this Clayoquot version: 

Whale I want you to come near me, so that I will get hold of your 
heart and deceive it, so that I will have strong legs and not be 
trembling and excited when the whale comes and I spear him. 
Whale you must not run out to sea when I spear you. Whale if I 
spear you, I want my spear to strike your heart. Harpoon when I 
use you, I want you to go to the heart of the whale. Whale, when I 
spear at you and miss you, I want you to take hold of my spear with 
your hands. Whale do not break my canoe, for I am going to be 
good to you. I am going to put eagle-down and cedar bark in your 
back. (Curtis, in Waterman, 1920, p. 39). 

Finally, a harpooner used human corpse or skeletons in his ceremonial baths. The 
corpse or skeleton would be tied to the harpooner's back, and he would swim 
around the pond with this burden, spouting and diving in imitation of a whale. 
Fresh corpses were said to be the most efficacious, and according to some 
informants, a small boy might be killed for this purpose in aboriginal times. (In 
1955 I encountered a tale of one Ozette harpooner so skilled in necromancy that 
he used a whaling crew of resurrected corpses.) 

In addition to a variety of ritual performances, the harpooner observed a 
number of taboos. The whaler's wife assisted him in ceremonials, but throughout 
the winter before the hunt he avoided all sexual contact with her, and he must 
avoid even thinking of sexual matters. Neither a harpooner nor his family might 
eat any whale meat until after he had slain six whales (four among the Quinault 
and Quileute. Singh, 1966, p. 44). 

The whaler's wife had a whole host of taboos to observe as well as sexual 
abstinence. After the whaling expedition departed, she lay on her bed unmoving 
until the following afternoon (if she moved about, the whale would be hard to 
catch), and she must not drink anything lest the whale be lean (Ganther, 1942, 
pp. 67 and 68). 

The Hunting of the Whale 

In the late winter or early spring the harpooner notified the men whom he 
had selected for his crew. Evidently, these positions were so sought after and 
prestigious that to decline such an appointment was unheard of unless the 
appointee knew himself to be unclean. Once notified, the eight-man crew also 
underwent ritual purification. 

No less than seven species of whale have been identified by ethnographic 
informants as objects of the chase in Makah hunts: 
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L Killer whale or blackfish (Orea) 
2. California grey whale (Rachianectes glaucus) 
3. Sperm whale (Rhyseter macrocephalus and Ziphius carrotris) 
4. Right whale (Balaenoptera artifera) 
5. Humpback whale (Megaptera veisibilis) 
6. Finback whale (Balaenoptera davidsoni) 
7. Sulphur-bottom whale (Balenoptera sulfurea) 

What little archaeological evidence we have would indicate that the California 
grey was by some odds the most commonly taken. When the massive excavations 
now in progress at Ozette have been reduced to print, we should have a much 
clearer picture of the relative importance of these species to the Makah 
economy. 

Normally, the Makah hunted whales with two or more canoes in company 
so that they might assist one another and, at need, recover survivors of a canoe 
crushed by a whale's taiL The whaling expedition usually stayed within sight of 
land. Occasionally, pursuit of a whale could take them further out to sea. More 
frequently, the canoe would be towed far out to sea after the whale was har-
pooned with the accompanying canoes trying their best to keep up. The longest 
whaling voyages reported by informants lasted about two weeks. 

The canoe's crew consisted of the harpooner in the bow, the steersman in 
the stern and six paddlers. However, two of these paddlers had specialized tasks 
also. The man immediately aft of the harpooner needed to have extraordinarily 
quick reflexes and the moment the harpooner had struck the whale it was his 
task to throw over a float and bend it to the line. One of the paddlers needed to 
be a diver of great endurance whose task it was to fasten a tow line through the 
lower and upper jaws of the whale after it was dispatched, This not only served 
as a tow line but also closed the cetacean's mouth and, according to the Makah, 
kept the body from becoming water-logged, 

As the canoe approached a whale, the harpooner stood upright in the bow, 
keeping his weight well forward, The steersman attempted to put the canoe 
upon the whale's back just before the harpooner lunged. Indeed, my informants 
told me that a skilled and fearless harpooner preferred to lung·e into the harpoon 
drive with his left foot in the bow and his right resting on the whale. (I cannot 
find this posture mentioned in any of the ethnographic literature.) 

The harpooner tried to strike the whale just as his head became sub-
merged as it turned to go down, If the whale was struck while its tail was in the 
air, it was apt to knock the canoe into pieces, (If this happened, the crew used 
the sealskin floats as life preservers until they could be rescued by the accom-
panying crafL As the harpooner struck, 

he swings the harpoon up over his head, turning his body toward the 
right side, the palms of both hands, in which he grasps the shaft, 
turned outward. This does not seem to be the natural position for a 
lunge, until it is tried, experimentally. Ths position as a matter of 
fact gives much greater power, control, and freedom of effort, and 
enables the hunter to strike downward with all his might, and yet 
recover his balance quickly. (Waterman, 1920, Pc 43) 

The harpooner had to take great care to stand clear of the line which would zip 
out of the canoe as the stricken whale dived-if his foot became entangled, he 
might be dragged to his death. It was in the course of being towed by a struck 
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whale that the canoe might be towed far from land. Every time the whale 
surfaced, it was harpooned or lanced again to implant additional floats to retard 
its flight and ensure buoyancy when it died. 

In a successful whale hunt, the animal would eventually be incapable of 
diving more than a few feet because of the retardant effect of the floats. (The 
actual cause of death of the whale is usually d;0 owning and as many as twenty 
buoys may be required to keep it afloat.) Whilst the dead whale was being towed 
shoreward, songs were sung to it promising gala treatment upon beaching and 
assuring the whale that this was the fate it had been searchng all over earth to 
find. Once beached, the whale was fiest decorated with eagle down and 
feathers. The whale was, after a period of ripening, cut up by the harpooner and 
was presented to the members of the crew, with lesser portions to other 
members of the village in a form of potlatch. To the harpooner was reserved the 
hump section, which is richest in oiL However, the harpQoner might not partake 
of his prize unless he had previously killed five whales, nor might any member of 
his immediate family, The harpooner, therefore, would sell or give away his 
hump section in most cases (Swan, 1870, pp. 21-22). 

According to my informimts, the average life of a harpooner was five 
years, and, since even an highly successful one would not be likely to kill so many 
as five whales in his first couple of novitiate years (four in a season was a 
record), he had only a brief period to enjoy much material benefiL As Gunther 
(1942, p. 69) says, 

Thus the whaler's dangerous undertaking yields him little but 
enhanced prestige and high esteem in his community. He and his 
wife are hemmed in by rigid taboos, but all success in this society 
involves such hardships. The spectacular character of the whaler's 
occupation lifts him above his fellows and makes him the target of 
suspicion and the object of envy-the price society usually demands 
for success. 

Three of four whales would be sufficient to sustain a Makah village for 
the year, and the Makah normally had a surplus of whale meat and oil to trade 
down the coast and up the Columbia, After the advent of the white man a 
thriving trade was carried on in whale oiL Swan estimates that by 1850 the 
Makah were producing 30,000 gallons c,f whale oil annually and that most of this 
was sold to European vessels (Taylor, 1974, p, 68), 

By 1860 the Makah were doing far less whaling and in the last decades of 
the nineteenth century had almost abandoned whaling for the then more profit-
able seal hunting (Swan, 1870, p. 22; Waterman, 1920, p. 48). From the last 
decade of the 19th century until 1920s there was a resurgence of whaling 
(Waterman, 1920, p. 48; Gunther, 1942, passim). For the last two generations the 
Makah have been fisherfolk though the whale lingers in their rich folklore. 

NOTE 

1The senior author wishes to express his gratitude to his principal Makah 
informants of the mid 1950s Henry Marl<istum and Pat Wilkie and to his graduate 
assistant Mrs. clulia Owens. For more recent assistance he is indebted to Dr. 
Caroll Riley, Professor of Anthropologj, Southem Illinois University, his gradu-
ate assistant Mr. Joseph Cuco, and his student assistant Mr. Kenneth Pratt .. For 
aid in manuscript preparation he would like to thank the Bureau of Faculty 
Research and in particular Ms. Geraldine WaUcer, 
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FLORA OF PO WERLINE RIGHTS-OF WAY 
WHATCOM COUNTY, WASHINGTON 

Theodore R. Boss 

Powerline rights-of-way form a sharp discontinuity in the regional vegeta-
tion of northwestern Washington, yielding an open habitat and an edge effect 
suitable for a ruderal flora. Following van der Pijl (1972), a ruderal flora is 
defined as being composed of native and adventive plants found to a large degree 
in habitats created by human activity. The powerline flora is further modified 
by seeding efforts and herbicide treatments. These maintenance procedues 
provide for a low stature vegetation along the rights-of-way no matter what the 
pre-existing vegetation was, Although the vegetational features of rights-of-
way remain the same, plant species, which together comprise the flora, may 
change as the powerline traverses dissimilar environments. In this paper the 
distribution of plant species along a powerline right-of-way complex in Whatcom 
County will be discussed in relation to elevation, past and present land use 
patterns, seeding efforts, and herbicide treatments, 

Vegetation History of Whatcom County 

The natural vegetation of western Whatcom County, before settlement, 
was dominated by coniferous tree species, Franklin and Dyrness (1973) place the 
western part of the county within the Puget Sound Area of the Western Hemlock 
Zone, Important species that comprise this area are Douglas fir, western 
hemlock, western red cedar, red alder, big leaf maple, vine maple, and sword 
fern. 

The natural vegetation of western Whatcom County has been radically 
altered in the last 150 years, In low-lying regions with gentle topography land 
use has changed from logging, to agriculture, and in many places today to urban 
expansion, Such activities have kept the land in a state of continual disturbance, 
resulting in the proliferation of habitats apt for the establishment and growth of 
ruderal species. In higher elevations where agriculture or urbanization are not 
found the natural vegetation has been modified, in many cases, into a managed 
coniferous foresL However, many of the species in these forests are the same 
found in the natural vegetation. Even though the land has been manipulated for 
forest products, disturbance has not been as frequent or as dramatic as that 
which has and is occurring in the lower elevations. 

Muenscher (1930) studied the ruderal flora of Whatcom County. He listed 
96 plant species as ruderals or, in his terminology, weeds. Of these 96 species, 
five were recorded as native and the rest as adventive. Among these adventive 
species 41 were established before 1905, 20 between 1905 and 1910, 10 from 
1910-1919, and 17 species from 1920-1930. Twenty-two more species listed by 
Muenscher (1941) may be regarded as ruderals. 
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Rights-of-way History 

The Bonneville Power Administration constructed a 125 Kv line in What-
com County in 1954. This line ran in a northwest-southeast direction between 
the community of Custer in Whatcom County and the city of Monroe in Snohom-
ish County. In 1966 a 250 Kv line was completed adjacent to the 125 Kv line. 
Construction of a 500 Kv line next to the two existing lines began in the summer 
of 1973, and was completed in 1976. For all three lines the regional forested 
vegetation was removed. Although some species of the regional vegetation per-
sisted along the rights--0f-way, generally they declined in abundance and vigor. 
Procedures that have followed the clearing of the rights-of-way have maintained 
an open habitat in which ruderal species have spread, where once a closed forest 
canopy of the r-eginal vegetation occurred. 

Although no information concerning herbicide treatments has been 
obtained for the 1976 line, Bormeville .Power Administration records show that 
the right-of-way complex was spcayed with 2-4,D between 1966 and 1972. 
Several other herbicides were tested at specific sites along the rights-of-way. 
All herbicides were selectively applied at the base of fast tall-growing species 
such as ;·ed alder-" big leaf maple, and conifers. The 1954-1966 right-of-way was 
also seeded with a grass-clover mixture which consisted of ruderal species) many 
of them adventive. 

Methodology 

To sample the flora along the powerline rights-of-way, nine sample sites 
were established along a 21 Km segment of the Monroe-Custer lines in 1973. 
The segment chosen for study was bounded on the northwest by the Bellingham 
Substation and on the southeast by Mirror Lake (Fig. 1). This segment was 
selected because the lines intersect pastureland and woodland within the urban-
rural fringe of Bellingham, pass through commercial forestland, cross various 
slopes with different at:pects, and range from 59 meters to 864 metern in eleva-
tiorL Each sample stand was 50 meters in width, with the length being adjusted 
so that the ends were located 15 meters within the regional vegetation on either 
side of the rights-of-way. This ensured that all lines of the Monroe-Custer 
Complex were included in each stand. By this procedure, those species compos-
ing the regional vegetation where the 500 Kv line was later placed, were noted in 
1973 before construction began. The nine stands were visited at five-week 
intervals between l\/Iay, 1973 asid May, 1974; and from June, 1975 through June, 
1976. 

All species within the nme stands were noted at each sampling interval, 
and the nomenclature of Hitchccck and Cronquist (1973) followed. 

Results and Discussion 

Vegetation of the 1954 and 1966 Rights-of-way 

A total of 149 species were identified (Appendix I). Eighty-seven species 
were considered to be native to northwestern Washington, 57 to be e.dventives, 
and five species of circumpolar distribution (Hitchcock and Cronquist, 1973). 
Thirty-four of the native species were ruderals as were all of the adventive and 
circumpolar species. The 52 other native species were considered as regional 
species (Boss, 1976). 
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Elevation, surrounding land use patterns, and seeding efforts have an 
effect on the over-all distribution of species along the rights-of-way. 

With an increase in elevation, species numbers decreased from 114 in the 
low elevations (Stands 1-3) to 51 in the highest elevations (Stands 6-7). 
Adventive species dropped out as elevation increased. Comprising 47% of the 
flora in the lower elevations they comprised only 35% in the higher elevations. 
Because most adventive species are introduced at low elevations, and are 
adapted to more moderate climatic conditions, it seems highly plausible that as 
elevation increases fewer adventive species are well adapted to the change in 
climatic conditions. Hence the decrease of adventive species at the higher 
elevations. Frenkel (197L.!), likewise, found a decrea8e in the adventive flora with 
an increase in elevation in his study of vegetation along the Everitt Memorial 
Highway, !\llt. Shasta, California. Generally regional species were found mere 
often along the rights-of-way in the higher elevations, while the ruderals, 
especially the adventive species, prevailed in the lower elevations. 

Surrounding land use patterns also influence the number of ruderal and/or 
adventive species found along the powerline rights-of-way" Due to the continual 
disturbance in the lowlands, many habitats have been created in which ruderal 
species have been able to establish themselves. Ruderal species therefore have 
been in close proximity to the rights-of-way, and have been able to take advan-
tage of the newly-disturbed ground during and after construction of the power-
lines, In the higher elevations, with disturbance not being as dramatic as in the 
low elevations, and with much of the vegetation surrounding the rights~of-way 
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being dominated by coniferous species, ruderal species have not been as success-
ful in invading the rights-of-way. The deep shade of the reginal forest is a 
detriment to the establishment of ruderal species, especially adventives, for 
these species are shade intolerant. Therefore, habitats suitable for the 
establishment of ruderal species have not been as prolific in the higher 
elevations as in the lowlands. 

The seeding efforts of the Bonnevile Power Administration has also had an 
effect on the rights-of-way vegetation. Most of the species used in the seeding 
effort were found in all nine stands. Since all these species are ruderals, and the 
majority adventives, the number and percentage of adventives, and ruderals as a 
whole, might have been even less than now found in the higher elevations. 

500 Kv Line 

The pre~right-of-way vegetation in the lowlands was composed of such 
tree species as red alder, big leaf maple, Douglas fir, flowering dogwood, black 
cottonwood, and grand fir. The shrub layer was comprised of Indian plum, snow-
berry, vine maple, salmonberry, ocean spray, red flowering current, and red 
elderberry. Herbs and ferns found within the regional vegetation were bleeding 
heart, fringecup, spring beauty, stinging nettle, wake robin, sword fern and 
bracken fern, In higher elevations the vegetation was either dense stands of 
Douglas fir, western hemlock, and western red cedar with few shrub or herb 
species; or a "parkland," Within the parkland shrubs and herbs found were 
salmonberry, red huckleberry, oval-leafed huckleberry, salal, bicolored lupine, 
foam flower, star flower, twin flower, and foxglove, The majority of the species 
found within the parkland were not considered as ruderal species. 

Within a week after the initial clearing of the land for the 500 Kv line, 
species found germinating in the lower elevation sites were stinging nettle, 
spring beauty, bedstraw, mouse-eared chickweed, western bittercress, shepard's 
purse, and black nightshade. Five weeks after the removal of the regional 
forested vegetation additional species found along the 500 Kv lines were velvet 
grass, Kentucky blue grass, wild rye grass, tansey, Canadian thistle, St. John's 
wort, and white clover. All the species found within the first five weeks along 
the 500 Kv right-of-way are ruderals. In May, 1974, and later in 1975 and 1976 
more ruderal species were found in the low elevation sites of the 500 Kv line. It 
may be presumed that many of these species had germinated either from a seed 
bank or from rhizomes that had been established within the soil before the 
clearing of the land instad of invading the right-of-way after clearing. 

In the higher elevations species found immediately after the removal of 
the regional vegetation were those individuals of the regional species that had 
escaped removal by the construction operation, Even in the spring of 1974, nine 
months after the initial clearing of the land very few species were found germin-
ating along the 500 Kv line. Species recorded were red alder, mouse-eared 
chickweed, foxglove, wood groundsel, and common groundsel. When the field 
research ended in June, 1976, several sites in the higher elevations were still 
basically void of plants. 

All the species found on the 500 Kv right-of-way were also found on the 
adjacent earlier rights-of-way. 

Conclusion 

When man alters the natural vegetation of northwestern Washington he 
ensures that a ruderal flora will be introduced into the landscape. These ruderal 
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species will perpetuate themselves if the land is maintained in a disturbed condi-
tion. Such conditions are found along powerline rights-of-way. Many of the 
ruderal species may be adventives depending on environmental conditions such as 
found along elevation gradients, historical factors as seen in changing land use 
patterns, and maintenance procedures like seeding. 
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APPENDIX I 
SPECIES LIST 

Stand# 
Scientific Name Common Name 1 2 3 4 5 6 7 8 9 
Trees 

Abies amabilis* Pacific Silver Fir + 
Acer macrophyllum* Big Leaf Maple + + + + 
Al nus rubra ** Red Alder + + + + + + + + 
Pseudotsug:i menziesii'; Douglas Fir + + + + + + + + + 
Salix scoulerina** Scouler's Willow + + 
Tlmj a plicata * Western Red Cedar + + + + 
Tsuga heterophylla* Western Hemlock + + + + 

Shrubs 
Berberis aquifolium* Tall Oregon Grape + + + + + + + + 
Cytisus scoparius ** Scotch Broom + + + 
Gaultheria shallon* Salal + + + + 
Holodiscus discolor* Ocean Spray + + + + + + 
Osmaronia cerasifonnia* Indian Plum + + 
Physiocarpos capitatus * Pacific Ninebark + 
Ribes lacustre* Prickly Current + + + + + + 
Ribes sanguineum * Red Flowering Cm rent + + + + + + + 
Rosa nutkana ** Nootka Rose + 
Rubus discolor*** Himalayan Blackberry + + 
Rubus laciniatus*** Evergreen Blackberry + + + + + + + 
Rubus parviflora ** Thirnbl e berry + + + + + + 
Rubus spectabilis ** Salmonberry + + + + + 
Rubus ursinus** Pacific Blackberry + + + + + + + + + 
Sambucus racernosa * Red Elderberry + + + 
Spirea douglasii * Douglas' Spirea + 
Symphoricarpos albus* Snowberry + + + 
Vaccinium ovalifolium* Oval-leaved Huclrle-

berry + 
Vaccinium parvifolimn* Red Huckleberry + + + 

Graminoids 
Agropyron repens*** Quack Grass + + + 
Agrostis alba**"' Redtop + + + + + 
Aira caryophylla *** Silver Hairgrass + + + + + + + + + 
Anthoxanthum odoratum*** Sweet Vernalgrass + + 
Avena fatua*** Wild Oat + 
Bromus mollis*** Soft Cheat + + + 
Bromus sitchensis ** Alaska Brome + + + 
Car ex leporina *** Hare Sedge + + + + 
Carex muricata Muricate Sedge + 
Car ex sitchensis * Sitka Sedge + 
Carex stipata* Sawbeak Sedge + 
Dactylis glomerata *** Orchard Grass + + + + + + + + + 
Elymus glaucus ** Wild Rye Grass + + + + + + + + + 
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Scientific Name 
Festuca rubra *** 
Holcus lanatus*** 
Juncus effosus* 
Juncus tennis* 
Loli um pere nne * ** 
Luzula campestris* 
Luzula parviflora * 

Phalaris arundinacea *** 
Phleum pratense*** 
Poa compressa 
Poa pratensis*** 
Scirpus microcarpus* 
Trisetv_m cernuurn ** 

Herbs 
Achlys triphylla * 
Alis ma plantago-aquatica * 

Anaphalis margaritacea ** 
Arabis glabra *** 
Artemesia suksdorfii * 
Aster eatonii ** 
Aster subspicatus ** 
Blechnum spicant* 
Brassica nigrum*** 
Campanula scouleri * 
Capsella bursa-pastoris*** 

Stand# 
Common Name 
Red Fescue 
Velvet Grass 

1 2 3 4 5 6 7 8 9 
+ + + 
+ + + + + + + + + 

Soft Rush + + 
Slender Rush 
English Ryegrass 
Field Wooclrush 

+ + 
+ + + + + + + + 

Small Flowered Wood-
rush 

Canary Reedgrass + + 
Timothy + + + + 
Canadian Bluegrass + 

+ + 

+ + 
+ 
+ 

Kentucky Bluegrass + + + + + 
Small Fruited Bullrush + 

+ + + 

Wooding Triseturn + 

Vanilla leaf + 
American Water 

Plantain + 
Pearling Everlasting + + + + + + + + + 
Tower Mustard + 
Coastal Mugwort 
Eaton's Aster 
Douglas' Aster 
Deer Fern 
Black Mustard 
Scouler' s Bluebell 
Shepard's Purse 

+ 
+ 

+ + + + 

+ + 
+ + + + + 
+ 

+ 
+ + + + + 

+ 

Cardamine oligosperma ** Bittercress + + + + + + 
+ + + 

+ + 
+ Centaurium umbellatum *** Common Centuary 

Centurea diffusa*** Tumble Knapweed 
Chenopodium album*** 
Chrysanthemum 

leucanthemum*** 
Cirsium arvense*** 
Cirsium edule** 
Cirsium vulgare*** 
Cornus canadensis* 
Crepis capillaris*** 
Descurinia pinnata** 
Dicentra formosa * 
Digitalis purpurea *** 
Dis po rum hookeri * 
Draba verna** 
Dryopteris filix-mas* 
Epilobium angustifolium** 
Epilobium watsonii ** 

Lambs quarter 

Ox-eyed Daisy 
Canadian Thistle 
Indian Thistle 
Bull Thistle 
Canadian Dogwood 
Smooth Hawksbeak 
Tansey Mustard 
Bleeding Heart 
Foxglove 
Hooker Fairybell 
Spring Whitlow Grass 
Wood Fern 
Fireweed 
Watson's Willow Herb 

39 

+ + + + + 
+ + 

+ + + + 
+ + + + + 

+ 
+ + + + + 

+ + + + + 
+ + 
+ + + + + 

+ + + 

+ 

+ 

+ + + 
+ + + + 

+ + 
+ 

+ + 
+ 

+ + 
+ + + + 

+ 
+ 

+ + + + + + + + 
+ + + + + 



Scientific Name 
E rigeron annuus ** 
Equisetum arvense** 
Euphrasia arctica** 
Fragaria vesca * 
Galium aparine@ 
Geranium dissectum *** 
Geranium molle*** 
Geum macrophyllum* 
Hieracium albiflorum * 

Hieracium aurantiacum@ 
Hypericum perforatum*** 
Hypochaeris radicata *** 
Lactuca biennis*** 
Lactuca muralis*** 
Lactuca serriola *** 
Lilium columbianum':' 
Linnaea borealis* 
Lonicera ciliosa* 
Lupinus bicolor** 
Madia sativa** 
Matricaria matricariodes** 
Melilotus alba**'" 
Mentha piperita ** 
Mimulus guttatus * 
Montia parviflora ** 
Myosotis l&'Ca@ 
Oenanthe sarmentosa ** 
Parentucellia viscosa *** 
Petasites frigidus* 
Penstomen serralutus* 
Plantago lanceolata *** 
Plantago major*** 
Plectritus macrocera * 
Polystichum munitum * 
Prunella vulgaris** 
pteridium aquilinum ** 
Ranunculus acris*** 
Ranunculus occidentalis** 
Ranunculus repens** 
Rumex acetosella *** 
Rumex crispus*** 
Scutellaria lateriflora * 
Senecio sylvaticus*** 
Senecio vulgaris**'' 
Silene cucubalanus*** 

Common Name 1 
Annual Fleabane + 
Field Horsetail + 
Euphrasia + 
Woods Strawberry 
Bedstraw + 
Cutleaf Geranium + 
Dovefoot Geranium 
Large-leaved Avens + 
White Flowered 

Hawkweed 
Orange Hawkweed + 
St, John's Wort + 
Hairy Cats Ear + 
Blue Lettuce + 
Wall Lettuce + 
Prickley Lettuce + 
Tiger Lily 
Western Twin Flower 
Orange Honeysuckle + 
Two Color Lupine 
Coast Tarweed 
Pineapple Weed + 
White Sweed Clover + 
Peppermint + 
Yellow Monkey Flower + 
Springbeauty + 
Forget-me-not + 
Water Parsley + 
Yellow Weed + 
Sweet Coltsfoot 
Coast Penstomen 
Ribgrass + 
Common Plantain + 
White Plectritis 
Sword Fern + 
Self Heal + 
Bracken Fern + 
Tall Buttercup + 
Western Buttercup 
Creeping Buttercup + 
Sheep Sorrel + 
Curly Dock + 
Mad Dog Skullcap + 
Wood Groundsel 
Common Groundsel + 
Bladder Catch_fly + 
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Scientific Name 
Smilacina racemosa * 
Solidago canadensis** 
Solanum nigrum *** 
Sonchus arvense*** 
Sonchus oleraceus *** 
Stachys cooleyae* 
Tanacetum vulgare*** 
Taraxacum officinale*** 
Tellima grandifl.ora* 
Tiarella trifoliata * 
Trientalis latifolia * 
Trifolium dubium *** 
Trifolium pratense *** 
Trifolium procumbens *** 
Trifolium repens*** 
Typha latifolia ** 
Urtica dioca ** 
Verbascum thapsus*** 
Veronica americana ** 
Veronica seryphyllifolia ** 

Vicia cracca ** * 
Vicia tetrasperma *** 
Viola sempervirens* 

*Native, regional species 
**Native, ruderal species 

***Adventive, ruderal species 
@ Circumpolar species 

Common Name 
False Solomon Seal 
Canadian Goldenrod 
Black Nightshade 
Perennial Sowthistle 
Common Sowthistle 
Cooley's Hedgenettle 
Tansey 
Dandelion 
Fringe cup 
Foamflower 
Western Starflower 
Least Hopclover 
Red Clover 
Hopclover 
White Clover 
Cattail 
Stinging Nettle 
Common Mullein 
American Brooklime 
Thyme-leaved Speed-

well 
Bird Vetch 
Slender Vetch 
Evergreen Violet 
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PRECIPITATION, PERCOLf,TI1JN TIME AND DISSOLVED 
G:ti"YGEN RiiYTI-iMICITY frf A DUG WELL 

IN VlHi-iTCOM COUNTY, WASHHTGTON 

IViuch has bee:i. vvr1ttcr. concerning dissohred and its bi~havior in 
surface v~ater)s 1 Huteh1ncon , lS5'7; Richards? etc~) but the ·wr1tec has 
been unable to such £0~ 'r'.1ater under trae ground. V1hile the topic is of theo-
retical interest, ::Es.solved 8X~ygen flLicti..te~ 1:iofl in grounC 1Nater should be of sorne 
pra0 tL~e.l significance eotatllsning a base ag&-1nst which to assess change and in 

certa1n ch2rnical 8J1cl l:Jiologi-::s.l ThusJ the behavior of iron 
a rnajoc problern In County groundwater, is 

probB.bly e-d:: dissJlved oxygeE con:::en tra tioa 197 5). 
On F·ebruary 19'76, the wrrter began weel(ly sampling of the surface 

water from a dug loc.ated n1 northerD ~dhatcom (near Everson), 
Y\7ashington 1) It v.,ras dug in about 1947 and from ground 
level is 3A;l0" to the pea gravel bottom (see shaft is 36 inches in 
dia.rneter and enca.sed ln concrete rings each inches high. Originally used for 
ireigation~ rt was nplar,l<:ed ov21'"'( Hrthin a pu1Tiphouse and ~on~-1erted to domestic 
use if1 197 L. 

Figure l. IVIap .shvvving the P~iget Lov1land. This study -vvell is 
very close to Everson~ Washington~ (fron1 Easterbrook, 
1979)' 



The area occupied by the well is part of the Puget Lowland (Figure 1) 
lying in the Puget Trough west of the Cascade Mountain Range (Easterbrook, 
1969). This is an "elongate structural trough modified by Pleistocene deposition 
and erosion" (op. cit.). The area has felt the effects of glaciation on several 
occasions, most recently the Sumas Stade (a part of the Fraser glaciation) about 
10,000 years ago when the southerly advancing ice stopped near the international 
boundary about five miles north of the well. The well is situated on a terrace of 
glacial outwash material produced by the Sumas Stade that covers much of 
northern Whatcom County (Armstrong et al, 1965). This terrace consists of 
mixed sand, gravel and cobble in the area of the well. The Nooksack River slices 
through the terrace east and north of the well. The outwash material is highly 
permeable (Easterbrook, 1973) at the well site, and in summer a two-week period 
without rain requires that crops be irrigated. 

INSTRUMENT SHELTER 

GROUND LEVEL 

3600 

Figure 2. Lateral exposure of study well. 
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About one-half mile northeast of the well is Green Lake, a very small 
body of water with peat beneath and around it. Less than one-quarter mile 
southeast is a peat bog which is sometimes flooded during the heavy rains of 
winter. 

At this writing, samples have been taken from the well surface and 
analyzed for dissolved oxygen on a weekly basis for four years. On a few occa-
sions vertical samples were collected and some data were gathered from neigh-
boring wells. Throughout, the Strickland and Parsons (1972) modification of the 
Winkler method was used for D.O. analyses. During the last three years, a 
duplicate sample was run by another worker using the azide modification as 
described by Standard Methods (1976). Samples were acid-fixed in the field and 
titrated within two hours of collection. Three years of independently-run dupli-
cate samples produced an r of .98. 

DISCUSSION AND PRESENTATION OF DATA 

Because the well is covered and photosynthesis is precluded, the writer 
had expected its water to be consistently low in dissolved oxygen, but thought 
that subtle rhythms might be revealed. From February 22 till May 30, 1976, 
concentrations fluctuated from .5 to 1.3 mg/L But beginning May 30, concentra-
tions increased rapidly and continuously, reaching a high of 9.1 mg/l on June 27, 
1976. The level remained high for the next six weeks and then declined rapidly 
to 3.0 mg/1 on August 29. This was followed by a rise over three weeks to 7.4 
mg/1 and then a decline to the original low levels. Thus it appeared that the 
surface water of the well not only varied in dissolved oxygen concentration but 
was also cyclic-high in the middle third of the year, low in the remainder. 

Three years of monthly means are illustrated in Figure 3. 

PPM 
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6 

5 " I \ 
I \ 

4 I \ 

3 

2 
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Figure 3. Dissolved oxygen (lVIg/ Jlj for three years. Monthly 
means based on weekly data. Surface water. 
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pattern varies from year to year, in each a cycle is evidenL In Figure 4, all data 
are combined by month and the standard deviation is illustrated. A July peak is 
prominent and a November one somewhat less so. A fourth year of data not 
presented here fits in with the general observation that the surface water of the 
well varies rhythmically in dissolved oxygen concentration. 

But, is it only a surface phenomenon or does the deeper water also vary 
rhythmically? In Figure 5 vertical data gathered on three occasions over three 
years are illustrated. June 6, 1978 saw the highest surface value, but the lowest 
bottom reading. June 6 also had the greatest concentrations from the 26' level 
to the surface. The joints between the concrete rings lining the well are perme-
able so water can intrude at different levels But the few available data suggest 
the D.O. rhythmicity is related to the upper water--not the bottom. Under 
conditios of mixing, modified levels could be found in subsurface water and the 
June o observation may be the result of mixing, since on that occasion turbidity 
was highest at aoout the 19' level (Figure 6) rather than at the bottom as would 
be expected. Mixing will be discussed later. 

One wonders whether this well is unique, i.e., do other wells in the 
vicinity display D.O. rhythmicity? Only limited data from neighboring wells are 
available and these are presented in Table 1. 

TABLE l 

DISSOLVED OXYGEN (mg/l) CONCENTRATIONS FOUND IN THE 
SURFACE WATER OF NEIGHBORING WELLS. (ALL WITHIN ONE-HALF 

MILE OF THE STUDY WELL) 

Well Location July 4, 1976 January 17, 1977 

6589 Lunde Rd. 9.5 3~4 

6763 Lunde Rd. 10. 7 7.3 
6610 Lunde Rd. 5.5 1. 6 
6618 Lunde Rd. 9.0 0.5 

(Study Well) 

In all cases, the July values were substantially greater than in January, 
and, without exception, over the four years July readings were substantially 
higher than those of January in the study well. Thus, other wells in the vicinity 
appear to display a similar pattern and whatever is responsible for the 
rhythmicity is not peculiar to the study well. 

How to account for the rhythmic fluctuations of dissolved oxygen. 

The writer has considered several possib.le explanations: 

1. Mechanical, i.e., either through physical agitation or the introduction 
of air into the well, the pumping system is responsible. The system functions 
most during summer when the garden is irrigated and livestock drink greater 
quantities of water and it is during summer that D.O. levels tend to be highest. 
Moreover, in late March, 1978, a ruptured pipe sprayed water about the pump-
house, flooded the well cover and caused the surface D.O. to increase from 1.5 
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Figure 4. Combined monthly means D. 0. for three years--surface water o 

Shown for each month is the three year mean ±,. the standard 
deviation and the number of samples. 
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to 8. 7 mg/L But mechanical explanations were rejected because the pump has a 
single pipe with foot valve and air is not introduced by the system. Moreover, 
were air introduced, it should cause greater concentrations in the lower, colder 
water than at the surface. Such is not the case (Figure 5). 

2, Highly oxgenated water enters the water table from other sources, 
e.g., photosynthetic action in the summer increases the D.O. level in nearby 
lakes and ponds. This water would flow beneath the surface into the well causing 
an increase. Or perhaps summer melt from glaciers in the nearby Cascades 
would increase the D.O. level and this water would flow underground into the 
welL These possibilities were rejected because required rates of flow would be 
too great, Moreover, there is strong evidence that recharge in the well is 
directly related to local precipitation-not to inflow from such as glacial melt 
(Flora, 1980). 

3. It is a function of time required from precipitation to pass through the 
mantle into the water table. This, which 1s labeled the "time-in-transit" hypoth-
esis, is favored by the writer. 

According to this idea, rain upon striking the ground surface is high in 
dissolved oxygen., It percolates through the mantle and settles on the ground-
water. If percolation is slow, as when the soil is saturated (Young and Warken-
tin, 1975), biota in the mantle lower the D 0. more than when pet·colation is 
rapid, as when the soil layer is relatively dry. Thus, following extended periods 
of little or no percolation, the mantle should dry out, pore spaces should open as 
clay particles, etc. shrink. Then, given sufficient rainfall, water high in D.O. 
would quickly pass vertically through the mantle and laterally into the well via 
the upper joints between the concrete liners. Once the soil had become satu-
rated, the percolation time would increase, biotic activity would be extended and 
the D.O. level lowered when the water entered the well. 

Given this hypothesis, summer D.O. in the well surface water should be 
high, and in winter at lower levels; and this is the case as illustrated in Figures 3 
and 4. Also, the D.O. curve should be inversely related to the soil moisture 
curve and this is clearly the case in Figure '7, Finally, an increased D.O. level 
should follow significant precipitation which follows periods of dryness. Such is 
illustrated in Figure 8 where, after 33 consecutive days without measurable 
precipitation, nearly .8 inches fell in 24 hours and a small pulse in D.O. appeared 
two days later. Of the next six days, rain fell in measurable quantities on four 
and on August 25 a pronounced peak in D.O. was observed. Figure 9 displays 
weekly data for D.O.; soil moisture and precipitation in 1976, but it should be 
noted that for the week ending June 20, more than 111 of rain was recorded. On 
June 29, the highest D.O. level wm; established, and during the two weeks prior 
to the rain (June 20) the soil moisture level was quite low. 

Unfortunately, these data are not as supportive of the hypothesis as one 
would like. This may be because mixing can play an important role in the appar-
ent rhythm. Given small D,O, concentrations in bottom wat.ers, mixing through-
out the column could reduce surface concentrations. Given high surface concen-
trations, mixing could increase subsurface readings. Earthquakes can induce 
mixing (Blanchard and Byerly, 1935; Dacosta, 1964) as can atmospheric pres-
sure (Peel<, 1960; Tuinzaad, 1954), In the writer's observation, on IVIay 16, 1976 
an earthquake of 5,3 on the Richter scale with an epicentsr bout 20 miles from 
the well produced no observable mixing at the surface but atmospheric 

50 



9 

8 -
~ 
0.. 7 Q,. 

z 6 w 
0 .r 5 x 
0 
0 I w 

f, '.J 
0 
Ct! 
(.;f) 

Cl 

I 
I 

I 
I 

F-----SOIL 
MOISTURE 

'•,"& @ ~ 

32 s: 
30 ~ 

Cl: - 28 w 
a. 

/ 26 w 
I - 24 ::ii 

! :::::! 

22 6 
20 ~ 

w 
18 !!::: 

::i 
16 !;) 
14 0 

:!: 
12 _J 

'--------''----'~---"~-""'~--'--~--'-~-L-~-'-~-'--~'--1~~~~--'10 0 
M I~ M J J A S 0 D J F M ro 

1976 1977 

Figure 7. Dissolved oxygen (solid line) vs. soil moisture in volume per-
cent (dashed line) -- monthly means. 

120t Ci 110 z 
~ 1.00 
'.!) 
w 0.90-
I-· 
Uz 0.80 zw 
-<'..') 
Z>-

0.70 
-x 0.60 zo 
Oo 0.50 -w 1-- -.,, 040 <i: ::::i 
t:::o 0.30 (L (JI 

;;::;~ 0.20 :l:!o 
0.10 0.. 

O.OQL--"""'~ 

NO RAINFALL-18 
FOR 33DAYS 19 20 21 22 23 24 25 26 27 

AUGUST 18- 1979 

Figure 8, Relationship between dissolved oxygen (Mg/1) (upper graph 
and rainfall (inches) (lower bars). 

51 



;i 
IL. 
w 
~ 
::ii 
..J 
0 
> 
w 
a: 
::i 
1--
U) 

0 
~ 
_J 

0 en 

~ 

c:: 
25- z lO 

0 
9 I-

20- <( a I- ~ SOIL MOISTURE 
CL I 

,~f. 
-... DISSOLVED OXYGEN 1 

0 ' .-...,, ~ 15- w I 6 I I I ' • a:: I I \ , 
(I., ii '•-· 5 

10- 2'' 4 

3 
5- 1'' 2 

0- o" 0 

Figure 9. Weekly precipitation (in inches) as shown with surface water 
dissolved oxygen (Mg/l) and soil moisture by volume percent. 
1976 data. 

.-.. ... 
® -
"" 0 
E 
z 
w 
C:;l 
> x 
Cl 
c w :; 
0 
VJ 
U) 

a 

pressure changes appeared to play a role. In Figure 10 periods of abrupt pressure 
changes are plotted against the concentration of iron detected in well surface 
water. The presumption is that under conditions of sufficient mixing, the iron 
rich sediment from the bottom of the well (Flora, 1980) would be detected at the 
surface and given sufficient abrupt change in atmospheric pressure, such mixing 
should occur. In Figure 10, total iron concentrations often display an increase 
after a peak of pressure change. 

SUMMARY AND CONCLUSIONS 

1. Data have been presented which demonstrate that the surface water of 
a dug well in the glacial outwash of Whatcom County, Washington is markedly 
variable. Within a given year it may range from 0.6 to 9.1 mg/L 

2. Data have been presented which strongly suggest that the variation is 
rhythmic, i.e., it is generally high in the middle third of the year, lower in the 
remainder. Year to year variation is also considerable. 

3. The oxygen "cycle" is held to be a function of rainfall, percolation 
rate, biological activity and mixing. It is hypothesized that the time required for 
water to penetrate the mantle ("time-in-transit") is inversely related to the 
dissolved oxygen level, Le., the longer it takes, the lower the D.O. and con-
versely. 

4. It is demonstrated that other wells in the area display high summer 
readings and low winter values. Thus, the study well is not unique. 
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CONSUMER CHARACTERISTICS AND PERCEPTION: CANADIAN 
VISITORS IN BELLINGHAM, WASHINGTON 

Debnath Mookherjee 

Relationship between environmental perception and the personal attrib-
utes of the perceiver has received considerable attention from behavioral geog-
raphers, particularly in the field of consumer research (Pocock, 1971; 1973). 
Convinced that the classical theories of central place and the optimization of 
behavior by the "economic, rational man" did not fully explain consumer behav-
ior, geographers have become increasingly aware of the role of perception in the 
complex maze of interrelated factors affecting consumer space preference 
(Huff, 1960). As a growing body of research found evidence that socioeconomic, 
cultural, and demographic attributes of the consumer were feflected on behavior 
(Davies, 1969; Goldstein, 1966; Murdie, 1965; Nader, 1969; Potter, 1977a; Ray, 
Hl67; Schiller, 1972), perception as an intermediate variable, influenced by the 
characteristics of the perceiver as well as that of the retail environment, and 
affecting the subsequent behavior of the consumer (Spence, 1971; Pacione, 1975; 
Potter, 1978), came under closer scrutiny, Studies by Potte;· (1977b, 1977c, 
1979; Pocock, 1976; and Smith, 1976), among others, noted varied degrees of 
association between the socioeconomic and demographic attributes of the con-
sumers and their perception of the retail environment, 

However, the term 'perception' has always had a wide range of connota-
tions in the social science disciplines (Wood, 1970), In the geographic literature 
noted above, perception has mostly been used synonymously with "mental map," 
"spatial information field,'' or "cognitive structure" of a_ specified spatial envi-
ronment, although it is widely recognized that there are other elements of 
perception that may not be mutually exclusive, but nonetheless provide concep-
tually different aspects of cognition or awareness of the environment on the part 
of the individual (Wood, 1970-'.131; Pocock, 1973:251-257), This alternative form 
of urban imagery, as Burgess (1974:167) notes, "is concerned more with the 
meaning of places to people, and less with their reduction to nodes, edges, and 
paths," This may be considered as the "appraisive aspect"ofperce!)tion, which 
IS: 

emotion, concerned with feeling, value and meaning attached to 
the perceived-a response concerned with evaluation and, conse-
quently, preference, It forms that part of the response, more 
obviously sensuous than intellectual, concerned with appraising the 
multifaceted urban personality or aesthetic (Burchard, 1957 as 
cited in Pocock, 1973:256). 

Perception as conceptualized in the present paper pertains to this 11appraisive" 
element of cognition and attempts to ascertain whether the cognitive structure 
of an urban place would differ significantly according to 'the age, sex, income, 
and location of non-resident visitors, One of the problems inherent in any effort 
to "measure" this form of perception is that it precludes any comparison between 
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Figure 1: General Location Map 

the perceived and the "real" as is the mode in the "mental mapping" or "informa-
tion field" studies, Thus, only the "images" as perceived by the consumer sub-
groups cein be compared with no attempt to ascertain the "rightness" or "wrm1g-
ness11 of the perceived images of the place. 

THE EMPIRICAL STUDY'. SETTING AND DESIGN 

Data for the research reported in this paper were collected in course of a 
wider study on consumer attributes and beha·Jior patterns with emphasis on the 
role of purpose of visit of the Canadian consumers visiting across the United 
States bor·der in the Pacific Northwest region (Mookherjee, 1979). The city of 
Bellingham, with a population of about 45,000, which is located twenty-two miles 
south from the Canadian-American border, was a 1979 recipient of an "All-
America City" award, and claims the major share of Canadian visitors crossing 
the border in Western Washington (Figure 1), was selected for this study. Impor-
tance of perception studies concerning consumers, particularly from the stand-
point of urban planning, has been amply recognized in the literature (Wood, 
1970:137-138; Potter, 1979:19; Pocock, 1971:323-326). In view of an 
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everincreasing flow of Canadian visitors across the border and implications this 
might have on the local economy and planning, 1 it was thought that the city of 
Bellingham would provide an ideal environment for consumer-oriented perception 
studies. 

To collect the data, a structured questionnaire was administered to a 
random sample of 562 Canadians residing in the province of British Columbia 
who were waiting in line to be questioned by U,S. Customs officers at the Peace 
Arch border crossing point at Blaine, north of Bellingham, the major crossing 
point in the Pacific Northwest region. Only those Canadians who designated 
their destination to be Bellingham have been included in the present study. A set 
of items (Table 1) pertaining to (a) the attractions of shopping in downtown 
Bellingham, (b) the disadvantages, and (c) the quality of the city, were presented 
to the respondents who we\'._e asked to check as many or as few of the attributes 
as they felt to be relevant.~ The respondents were grouped according to sex, age 
(40 and below, over 40), income (below $26,000, $26,000 and over), and place of 
residence (core metropolitan city of Vancouver, rest of the province). It was 
hypothesized that the perception patterns on each item would differ significantly 
among the various subgroups of consumers and a series of chi square tests for 
independence were employed to test the null hypothesis of no difference. Rejec-
tion was set at ,05 level of significance, 

Item No. 

1 
2 
3 
4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 
16 
17 
18 
19 

TABLE 1 

LIST OF ATTRIBUTES OF THE DOVVNTOWN AND 
THE CITY OF BELLINGHAM 

Urban Attributes 
Attractions of Downtown 
Plenty of parking 
Wide selection of merchandise 
Helpful sales persons 
Wide price selection 
Special sales events 
Free parking 

Disadvantages of Downtown 
Poor window displays 
Unreasonable prices 
Lack of variety in merchandise 
Insufficient advertising 
Congested streets 
In_adequate parking 

Quality of City 
Attractive 
Clean 
Friendly 
Inexpensive 
Aesthetically pleasing 
Quiet 
Safe 
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FINDINGS AND CONCLUSIONS 

Results suggest the perception patterns of the Canadian visitors to differ 
more by age than either of the other three variables, sex,income, or location of 
residence. Out of a total of nineteen chi square values, only two in each of the 
sex and income categories showed differences significant enough to warrant the 
rejection of the null hypotheses (Table 2). Respondents residing in the core city 
of Vancouver showed no statistically significant variations in their image pat-
terns from those residing in other areas. 

TABLE 2 

SIGNIFICANT DIFFERENCES IN CONSUMER PERCEPTION BY 
AGE, SEX, AND INCOME 

Item No. Urban Attributes N x2 Significance Phi 
~ 

1 Plenty of parking 332 17.50 .000 .24 
3 Helpful sales persons 332 14. 81 .000 .22 
6 Free Parking 332 3.69 . 054 .12 

13 Attractive 320 14. 88 .000 .22 
14 Clean 328 12.44 .000 • 20 
15 Friendly 351 5.78 . 016 .14 
18 Quiet 312 8.49 .004 .17 
19 Safe 299 14. 87 • 000 . 23 

Sex 
5 Special sales events 331 3.99 .045 .12 

13 Attractive 320 4.10 .042 .12 
Income 

9 Lack of variety in 
merchandise 255 4. 55 . 033 . 15 

13 Attractive 312 5.59 • 018 .14 
1Response pattern (percent agree): Special sales events: male 12%, female 21%. 
Attractive: male 39%, female 51 %. 

2Response pattern (percent agree): No variety: low income 11%, high income 
23%. Attractive: low income 48%, high income 33%. 

The distribution of scores (percent "agree") on the two sets of "images" as 
reflected in the responses by the two selected age groups are plotted in Figure 
2. Cluster A, containing three out of the six "attractions of downtown" items, 
indicates a rather low level of overall agreement with distinctly lower support 
from the younger group. 3 Cluster B, comprised of the "disadvantages of down-
town" features, portrays a low but uniform agreement pattern on "congested 
streets" and "inadequate parking" (#11 and #12! deviating from the cluster to 
record a higher level of affirmative responses. Cluster C, with four of the 
seven "quality of city" attributes, suggests that a larger proportion of the older 
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visitors perceive the city as attractive, clean, quiet, and safe, then do their 
younger counterparts. 

Although modest in scope, the findings partially support the hypothesis of 
an association between perception and perceiver characteristics. The images of 
Bellingham, especially regarding the attractions of downtown and the quality of 
the city, as noted by the Canadian visitors, showed significant variations by age, 
and to a much lesser extent by sex and income. These differences or similarities 
in the perception patterns across various consumer groups not only signify the 
need for a better understanding of the consumer characteristics but also provide 
urban planners opportunities towards potential improvement of the environment 
to ensure success in attracting consumers. 

100/ 

Younger 

75 

,2 
, 16 Older 

so 
10 15 20 25 50 1000 

@. 
c 

,4 913 

17 

25 

20 

9 15 

·~ ,10 10 

'7 
A ~ Significantly different at 

or below .05 level. 

Item No. #1-6 #7-12 #13 #14 #15 #16 #17 #18 #19 
Younger (N): 253 201 248 251 262 251 225 243 234 
Older(N): 79 60 72 77 89 68 59 69 65 

Figure 2: Distribution of Scores 
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NOTES 

1see, for example, Whatcom County Council of Government (1978), and 
Select Standing Committee on Agriculture (1978). In the local context, Belling-
ham businessmen and concerned citizens ar-e currently in the process of intensi-
fying their search for ways to optimize the attractiveness and efficiency of 
downtown Bellingham and, conceivably, any downtown renovation planning should 
take into considertion the perception patterns of various subgroups of consumers, 
including the Canadians, who contribute significantly to the economic well-being 
of the city. 

2Questions regarding the "quality" of Bellingham had three response 
categories, namely, agree, neutral, and disagree. The last two were merged for 
this report to achieve a dichotomous response structure. 

3Notably, "wide selection of merchandise" (#2) received more uniformly 
higher ratings from both the age groups as being one of the attactions of shop-
pmg in the downtown area.-

4It should be noted that with one exception (Table 2: #9), all of the "dis-
advantage" attributes showed a. uniformity in the response patterns, thereby 
suggesting that the disadvantages were perceived in a similar manner by the 
various (age, sex, income, location) subgroups of consumers, and as such mHit 
serious attention, with special emphasis on street congestion and parking facili-
ties. 
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THE URBAN FIRE HAZARD ON THE NORTHWEST COAST FRONTIER: 
SOME IMPLICATIONS ON BUILDING STYLE AND TOWN PLANNING 

Daniel E. Turbeville III 

Over the past two decades there has been a considerable amount of 
research on North American urban history and development, much of which has 
been done by urban and historical geographers. These studies have utilized such 
diverse approaches as economic base theory, transportation linkages, social 
organization and architectural history, to name but a few. However, there 
remains one vital element in the structure of North American urban evolution 
which has been either totally ignored, or, at best, only mentioned in passing: the 
fact that, especially before 1900, the central business district (CBD), the 
commercial heart of these cities, was occasionally--if not frequently--destroyed 
by fire. 

Previous European and/or colonial experience initially proved inadequate 
in responding to this urban fire hazard for environmental, social and 
technological reasons often unique to North America. The problem was 
especially acute on the Pacific Northwest coast, where the fires of early steam-
age technology burned constantly in the heart of the greatest coniferous forest 
on the continent. When these fires got out of hand, the results could be 
disastrous. Few colonial descriptions of conflagration match the intensity of the 
following eyewitness account of the destruction of the city of Vancouver in 1886: 

The city did not burn, it was consumed by flame; the buildings 
simply melted before the fiery blast..'° The fire went down the 
sidewalks on old Hastings Road . .oso rapidly that people flying 
before it had to leave the burning sidewalks and take to the 
road;". the fire traveled down that wooden sidewalk faster than a 
man could run.1 

This, then, was obviously a major consideration for those who would raise, to use 
Carl Bridenbaugh's apt phrase, "cities in the wilderness." 

The role of fire in the evolution of North American cities would seem to 
be a natural field of inquiry for the geographer, related as it is to such inherently 
geographical factors as topography, available building materials, climate and 
culture. How,ever, most have dealt only with anthro~ological aspects of fire, or 
fire as a beneficial rather than destructive elemenL The relationship between 
fire and architecture, a~d the hazards therein, was first noted by anthrnpologist 
Walter Hough in 1926, bu1 geographers writing on house form and culture 
mention it only peripherally." Perhaps most serious has been t~e way that urban 
geographers have neglected the fire hazard, although Spate and Vance 6 do 
briefly mention the Great London Fire of 1666. Architectural histor-ians of 
North American CBDs have tended to let the study of monumental buildings 
overshadow the broader patterns of architectural development and their relation 
to fire. Only in the works of urban historians such as Carl Bridenbaugh and 
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Richard Wade has the role of fire been introduced, 7 but unfortunately the broad 
scale of their research has limited their exploration of this aspect. 

This essay presents some general comments on and conclusions drawn 
from the early stages of a much larger research projecL The choice of the urban 
fire hazard as an important key to understanding the evolution of North 
American cities is demonstrated here by utilizing the examples of five 
Washington and British Columbia cities: Victoria, Vancouver, New Westminster, 
Bellingham and Seattle. This geographical selection was made on the basis that 
these cities, with their relatively late founding dates (1843 to 1862), represent in 
a compressed form the trnnsition from primitive clearing to industrial city that 
took much longer in the East. Similarities of site, situation, climate and 
resource bases, and differences in political, cultural and economic institutions 
occasioned by the presence of the 49th Parallel are utilized to provide an 
international dimension to a common problem. 

NORTHWEST COAST BUILDING AND FIRE TECHNOLOGY 

Before considering the relationship between Northwest Coast cities and 
the urban fire hazard, a short digression is necessary to explain the building 
styles, materials and firefighting techniques that were brought to the region. 
The modification of European architecture over time and space has been 
examined by several historians, but especially Mumford,8 Gowans, 9 and 
Ritchie, lO and the necessity of building in available materials, usually wood, has 
been noted by Rempel11 and Rosenberg.12 For instance, the use of medieval 
sawpits to cut planks for the earliest New England and Virginia settlements 
followed closely the techniques used in contemporary Britain. By 1750, these 
English building techniques had been considerably simplified as they were carried 
west over the Appalachians and into Ontario. 

The most revolutionary change in North American building came in the 
mid-nineteenth century with the invention of balloon frame construction. 
Perfected in Chicago, the balloon frame of machine-cut 2'x4' studs and machine-
made nails covered by board siding negated the need for heavy timbers, and 
allowed a few men to erect rapidly large buildings. It essentially made possible 
the rapid rise of the cities west of Chicago during the last part of the 
century.13 Only the very earliest Pacific Northwest buildings were of non-
balloon frame construction, and of the sites considered in this study, these 
tended to be chiefly in Victoria, where the early settlement date (1843) and the 
more direct cultural link with England postponed lighter frame construction until 
the tum of the 1858 Fraser gold rushc The original Hudson's Bay Company fort 
at Victoria, for instance, was probably the best example of medieval English 
building technology on the Pacific Coast. 

As was the case with building technology, Euro-Americans also brought to 
the Northwest Coast methods of urban fire prevention and firefighting that had 
originated in Europe and had been modified by colonial experience" The most 
basic frontier firefighting technique wa3 the bucket brigade, an assemblage of 
available men, women, and even children, whose efj;rrt~ were usually directed at 
saving adjacent rather than burning buildings. - - However, the primary 
firefighting defense of pre-railroad Northwest Coast communities was the 
volunteer fire department, which was usually the fitst municipal organization of 
a_ny type in these rapidly growing boom towns, and one which usually preceded 
even the police department. 

The importance of the volunteer fire department in the economic, 
political and social life of these communities can hardly be exaggerated. They 
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were comprised of a cross-section of the town's adult male population, wore 
distinct and colorful uniforms, were supported by voluntary donations, and, in 
short, represented the distilled essence of community pride and spirit that can 
today perhaps be compared to professional athletics. Although these western 
volunteers' activities were on a much smaller scale than those of large Eastern 
cities, they still held great pamdes, dances and social affairs, and were local 
heroes of the highest order. As might be eiqJected, many political careers were 
launched from these organizations. Most important, however, the formation of a 
volunteer department allowed the acquisition of specialized equipment, including 
ladder wagons, pumper wagons and hose carts, all of which were initially hand-
drawn to the scene of the fire and "j1!Jose rapid and efficient employment was 
critical to the community's existence. ,, 

Another interesting characteristic of early Northwest Coast cities was 
the initial lack of building codes and fire laws, despite the experiences of 
Eastern cities, Most major colonial cities &dopted curfew (literally, "cover fire") 
and chimney laws durmg the mid-seventeenth century, while other typical fire 
measures included the banning of outdoor smoking (Boston, 1638) and the 
prohibition of thatched or straw roofs (New York, 1653)., Quebec City in 1673 
required masonry gs.bles at each end of a house to serve as firewalls, a style 
which proved so popular it was transported to the rural SL Lawrei1ce Valley; in 
1717 the city forbade the use of anythmg but stone for building construction. 
Boston attempted to adopt a similar ban on wood construction soon afterward, 
but ii 0proved unenforceable because of the hardship it inflicted on the city's 
poor. 

THE PIONEER SETTLEMENT PHASE, 1843-1889 

The cities of the Pacific Northwest Coast considered in this essay were, 
from the time of their founding until the arrival of the first railroads, remote 
islands of Euro-American culture and technology in a primeval forest 
environment. Theii· economies wern based on extractive resources, first fur and 
gold, and later timber, coal and fish. Most significant, their founders were 
persons with a much higher degree of previous urban experience than those of 
the cities of the East or Midwest; they were entrepreneuts who came to raise 
commercial centers at the gateway to the Orient rather than to become 
subsistence farmers in the Jefforsoman tradition. It is this prior urban 
experience which makes their initial failure to consider the fire hazard all the 
more difficult to understand, 

The pioneer (or pre-ra.ilroad) settlement phase on the Northwest Coast 
was characterized by urban cores which -:;ontained extensive wood-frame 
construction in the industrial, commercial and residential areas, a singular lack 
of building codes and fire prevention laws, and protection by semi-tramed 
volunteer fire brigades using relatively prinntive equipment. It was during this 
!)eriod that the risk of conflagration was highest, and during which most major 
fires occurred. 

Victoria 

The capital city of Bntizh Columbia, founded in 1843, was a series of 
d1spe1·sed farmsteads around the Hudson's Bay Company fort on the Inner 
Harbor. Commercial development was disc01..1r,aged by the company, although a 
small steam sawmill was erected in 1850 to serve the San Francisco lumber 
market. Real growth finally began with the 1858 Fraser Ri·ver Gold Rush, when 
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30,000 miners arrived in a six-week period. Some 225 balloon frame buildings-
all but 25 of which were stores or hotels-were hastily erectip among the 
waterfront, making the town a major fire hazard almost overnight. 7 

In 1860 Governor James Douglas responded to this threat by spending 
$1600 in government funds for a used hand-powered fire engine, the first such 
engine in the Pacific Northwest. Within two years the city had a volunteer fire 
brigade-the Union Hose & Ladder Company-headquartered in the old H.B.C. 
compound. Two rival brigades were formed during the 1860s: the Deluge 
Company, which was British, and the Tiger Company, composed of Americans. 
Rivalry between groups was intense and positions were coveted. In addition to 
parades and sporting events, these fire brigades held dances and an annual 
"Firefighters Day" which was said to rival the Calgary Stampede. The volunteer 
companies were supported by charity or private donations, hence the frequency 
of civic money-raising events. Victoria's fire department did not become 
taxpayer-supported until 1886, and even then remained part-volunteer. 

The interbuilding of newer commercial structures among old gold rush 
vintage frame buildings led Victoria to three major CBD conflagrations. The 
first came in 1883 when an entire block of Pandora Avenue was destroyed at a 
loss of $50,000. In 1904 an industrial fire that began in the Albion Foundry 
burned out the Government-Pembroke-Blanshard Street area; three years later 
the block between Government, Chatham, Store and Herald was levelled, a 
$75,000 loss. As was frequently the case, these conflagrations occurred during 
periods of economic depression, and 'Nere probably the result of arson. That the 
fire department was also affected by periods of economic stress is illustrated by 
the fact that one of the 3-hose steam pumpers was not available for the latter 
fire as it had settled through the floorboards of its shed because of neglect, 

Bellingham 

Like Victoria, Bellingham's first construction boom came with the Fraser 
Rush of 1858. The several hundred occupants of the small sawmill town at the 
mouth of Whatcom Creek were joined by 10,000 miners literally overnight, and a 
vast encampment of tents ringed the bay for several weeks. A tremendous 
amount of wood-frame construction took place on the tide flats as stores and 
hotels to accommodate the rush were erected. Here the potential fire hazard 
was even more serious, for not only were the streets and sidewalks planked over, 
but most buildings were raised on pilings above the flats, 

From the end of the Gold Rush until the late 1880s, the Bellingham Bay 
communities languished in economic depression, and in spite of their 
susceptibility to fire, the only protection was informal neighborhood bucket 
brigades. This neglect was at least partially responsible for the May, 1885, 
conflagration which destroyed the core of the old gold rush CBD. Known to local 
historians as the "Division Street Fire," it began in an old hotel, and was probably 
a result of arson. All the citizens could do was to rescue merchandise from 
burning stores, most of which seems to have been barrels of whiskey. (Accounts 
differ as to whether the actual fire or the "salvage party" that followed it was 
the more spectacular and memorable event!) Even after an economic disaster of 
this magnitude, it was not until the )~rly 1890s that Bellingham finally organized 
a regular volunteer ffre department, -
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Vancouver 

The next Northwest Coast city to be levelled by a conflagration was the 
fledgling metropolis of Vancouver. During the pre-railroad era Vancouver-or 
Granville, before the Canadian Pacific Railway renamed it--closely resembled 
Bellingham and Seattle in that it was a small sawmill town whose lifeblood was 
the cutting and export of lumber and shingles. From 1862 to 1886, the only 
major fires were the occasional sawmill blazes, as when the Hastings Mill was 
levelled in 1873. In fact, sawmill fires were so commonplace that they seldom 
warranted more than local attention. 

The modern city of Vancouver properly traces its origins to the selection 
of the shoreline of Burrard Inlet just west of the Granville townsite as the 
terminus for the CPR. At the beginning of the CPR boom in February 1886, 
there were 100 buildings standing, a number which grew to over 600 by May. All 
were wood-frame structures, and closely packed with no regard to the 
conflagration potentiaL There was some recognition of the danger involved, 
however, for one of the first things the new city government did was to create a 
40-man volunteer fire brigade to supplement the sawmill's fire company and a 
local bucket, pick and shovel brigade of private citizens. 

This newly-formed fire company was dickering over the purchase of a 
second-hand fire engine when, on Sunday, June 13, 1886, a CPR clearing fire got 
out of hand near False Creek. A strong wind fanned the flames toward the city, 
and in 45 minutes there was nothing left of the budding metropolis but smoking 
ashes. So intense were the flames that some residents were forced to abandon 
their salvage attempts and leap into Burrard Inlet to save themselves. The 
damage estimate was more than $200,000, but most merchants were back in 
business the following day since ~ost represented branches of firms established 
in Victoria or New Westminster. In this case the minimum amount of capital 
lost when a wood-frame store was destroyed was negligible when compared to 
the amount of investment poised to enter the city along with the railroad. 

New Westminster 

The 1858 creation of a separate mainland colony of British Columbia was 
inspired by British fear that the Fraser Gold Rush would lead to annexation or 
outright takeover of the mainland by American interestso The capital of the new 
colony reflected these fears, thus creating an urban area that differed markedly 
from other Northwest Coast cities. New Westminster was plannefu and laid out 
by a detachment of Royal Engineers led by Colonel R. C. Moody, 2 The use of 
open squares, circles, broad streets and numerous parks in Moody's plan was 
certainly intended to represent the latest in British urban design, but they also 
reflected his preoccupation with the possibility of an American invasion. When 
seen in this light, the choice of a steep hillside on the north bank of the 
unbridged Fraser River assumes a new significance, as does the fact that open 
parks and squares provided firebreaks while alleys provided access for 
firefighting in the event of a seige or artillery dueL 

Although the expected American attack on British Columbia never 
materialized, the preparation for its possibility remained a permanent part of 
New Westminster's urban pattern. By 1890, the city boasted wide paved streets 
and numerous "fireproof" brick and stone buildings within its CBD. The 1887 
arrival of the CPR led to the addition of many new commercial stores and 
offices to the already existing collections of government buildings erected during 
the 1870's and 1880's. 
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Largely as a result of Moody's foresight, the eaely fire history of New 
Westminster is relatively uneventful. A volunteer department was formed in the 
early 1860s and it dealt mainly with fires in individual buildings, particularly 
houses, and the occasional sawmill blaze. One of the shortcomings of the 
reliance on volunteers and hand-dra"ln equipment is typified in an 187() accident 
which caused the loss of a major commercial structure: two volunteers-the 
first to reach the firehall-were running down a steep hill with the city's only 
fire engme when, at Front ~yeet, they lost control and the runaway engine 
plunged into the Fraser River' -

Seattle 

Following the arrival of Henry Yeslcr arid the construction of his sawmill 
in 1853 1 Seattle began to concentrate more on industry and commerce and less 
on the farming activities of the settlers. By the 1870s, the town's 
waterfront was ringed with mills, the cenh·al thoroughfare, Front Street 
(now lst Avenue) was lined with wood frame buildings erected on pilings and 
connected by wooden 

0
sidewalks, Beyo~1:Q this, at the top of the cliff, were the 

dIBpersed residences or che mhab1tants, ~~ 
Seattle's first volunteer fire department was created in 1876, and was 

equipped with one side-stroke fire engine. This was replac<:;d in 1379 by a Gould 
steamer, the first steam pumper on the Norl:hwesc CoasL Seattle w;;.s at least 
partially a-ware of the fu·e hazard m the city for, after the 1880 fire that 
destroyed Yeslet's mill and several SU!Tounding businesses the volunteer 
department was reorganized and several fire engines-including another steam 
pumper-were dispersed through a wider area of the rapidly grow mg city. In 
1886, a crude telegraph alarm system was set up to report fires .. 

Ln spite of these precautions, on June 13, 1889, a building fire at 1st and 
Madison got out of control and, burning rapidly under pilings and along sidewalks, 
by the end of the day had completely destroyed the CBD. The small water mains 
could not handle the demands of the two steam fire engines, nor could they draw 
water from Elliott Bay because the tide was out. 

There are a number of condusions that can be dra.wn from examining the 
relationship between early fire experiences and later urban growth. There is an 
obvious correlation in the severity of conflagrat10n and the phase of urban 
development which is typified by the Bellingham, Seattle and Vancouver fh·es. In 
these cities, the conflagration came immediately befor-e a major economic boom 
which, while it might have led to the clearing of some older buildings, would 
have resulted in a much different CBD arrangemenL The Seattle fire was 
actually described as the "greatest strnke of good fortune that could have 
happened to the and similar comments wete made about Vancouver and 
BBllingham, 22 In cases, the destm0tion allowed newer and better buildings 
with less conflagration susceptibility during later- yea,·s when a major fire could 
do very serious economic damage, 

A second point is the post-fire movement of the CBD.. Lri Bellingham and 
Seattle, these fires caused the CBD to move away from the waterfront with its 
flammable sawmills and early wood frame construction. This gave the 
opportunity for better and arrangement of new buildings, a process soon 
facilitated by the electric street railways which also encoucaged the 
physical separation of commercial and residential areas. 

The primary concern in post-eonflagi:ation Nvrthwest Coast cities was the 
improvement of the fire departments. Vancouver immediately began ordering 
new equipment, including a Ronald steam fire engine, four new hose reels, and 

70 



2500 ft. of fire hose for its volunteer department, 24 Seattle's volunteers, on the 
other hand, were held by many to be responsible for the losses of the 1889 
conflagration, in spite of the fact that the city i1ad gone from an 1880 population 
of 3533 to L10,0l)O m 1889, with the same size fire departmenL Jn October 1889, 
Seattle created a paid, p;~ofessional fire department which it equipped with 
several new steam pumpers, a fireboat and a modern telegraph firn alarm 
system.2 :J 

For the first time, building codes were instituted; Seattle's Mayor RobHt 
Moran banned all woodrn buildings from the CBD on the day after the ffre; in 
Vancouver, the city council's first acts included codes regarding "better 
constmction" and "precaut10ns against fire." Both cities also improved their 
m1mic1pal water at this time. Seattle bought out the private 
water company replaced its fire mains and added more In 
Vancouver, several 50,000 gallon cisterns were dug around the city to give the 
new Ronald engines a place to draw 'Water 

CONTROLLING THE URBAN FIRE HAZARD, 1890-1920 

With the arrival of transcontinent;,J railroads in 1:he cities of the 
Northwest Coast in the late 1880s, a distinctly different phase began 
in literally e'rery of urbim geowth. Direct rail commumcation in 
conjunction with port proved critical: Seattle and Vancouver continued 
to grow rapicjt:J, while the growth of Victc,ria, New Westminster and Bellingham 
levelled ofL 0 IncreB.sing control by eastern capital-personified by the 
raHroads-led to a political shift away from the local "sawmill aristocracy~" The 
physical aprearance of these cities changed drastically at this time as well, not 
only as a result of earlier conflagrations but because of improved access to 
building materials, more available capital fot building investment and the 
adoptwn of building styles then popular in the East. 

Improvements in Building Technolog:,t 

Prior to the 1890s, the choice of building styles and materials was largely 
a function of avail"lble matenals, limited capital and little or no regard for the 
risk of fire, AI! newer and more expensive buildings went up in later years, 
however, another factor emerged as an outside control on building styles and 
materials. This was the large Eastern, or often British, fire insurance company, 
The origin of modem fire insurance wes the aftermath of the Great London Fire 
of 1666, and it was a service intended primarily for merchants. Buildings 
displayed fire marks, and insurance companjes had their own salvage and fire 
brigades. ln Horth America fire insurance compames developed in most major 
eastern cities, but especially Boston, Philadelphia and Charleston. Canadian 
cities were usually insured by British firms 

Fire insurance was a late arrival on the Northwest Coast frontier. Before 
the ra.il.roads the only thing worth was the local sawmill, where the risk 
was high, but so were the premiums. were usually insured on an individual 
basis, and invariably had both a night watchman and a company fire brigade to 
help keep the premiums down. 1900, however, fire insurance companies had 
begun to maY.e major in reducing fire losses, including 
encouragement of better and safer methods of building construction, tile 
increase, of public awareness of the fire danger, and lobbying for improved fire 
departments and equipmenL While these efforts gave the insurance eompanies a 
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humanitarian cast, it must be noted that the end result was to increase their 
profits by reducing fire losses. 

It was in the context of improved building constrution that the earliest 
impact of insurance companies was noticeable in Northwest Coast cities, 
especially when it is considered that before 1870, fire insurance policies were 
seldom based on the construction type or predominant materials at alL In 
industrial construction, for instance, it was the refusal of fire insurance 
companies to insure New England textile mills that led to the adoption of heavy-
beamed "mill construction," which was slower to burn and allowed the 
confinement of a fire, and also led to the earliest use of sprinkler systems, 
These techniques were readily adopted in Northwest Coast sawmills, and later 
canneries, in order to keep premiums down. In the case of sawmills, however, 
there is little evidence that it did any good, since the use of resinous softwood, 
the presence of adjacent lumberyards and waste piles and the continuous 
presence of sources of fire-trains, steamships, wasteburners and steam-powered 
saws, to note only a few-made spectacular mill fires an all-too-frequent event. 

In commercial buildings, skyrocketing fire insurance premiums also ended 
wood-frame construction in the CBDs. Remainmg frame structures were often 
improved with the addition of firewalls and stairwall enclosures, but in most 
cases relocation of the CBD after major fires isolated them and made 
improvements too expensive. 

The most obvious visual change in Northwest Coast cities after 1890 was 
the rebuilding of CBDs with brick and stone. Although this was termed 
"fireproof construction," in practice these structures were simply masonry shells 
with heavy timber joists supporting softwood floors and walls, wooden window 
frames and wood truss roofs covered with waterproof tar. In addition to this 
potentially flammable interior, many elements of popular Victorian architectural 
styles provided further dangers, Foremost among these were: the popular 
Italian Renaissance (or "Palazzo") style with an open atrium interior topped with 
skylights, which provided a natural chimney for fire; the Second Empire style 
with its characteristic mansard roof which made upper floor interiors 
inaccessible during a fire; the profusion of lacy Victorian trimwork, most of 
which was resinous softwood; and the use for foundations of native sandstones, 
which had a disturbing tendency to spall in a high heat and water combination, 
leading to structural failure. 

Experience prnved that these "fireproof" buildings would burn as well as 
anything else, especially in a conflagration such as that in Chicago in 1871. 
indeed, it was the case of Chicago that supports the contention that the need to 
protect against fire was coequal with the invention of the eleyator and the 
perfection of structural steel in the evolution of the "skyscraper." Commercial 
buildings with steel skeletons and non-loadbearing exterior walls of concrete or 
terracotta began to appear on the Northwest Coast soon after the turn of the 
century. The earliest examples include Bellingham's Flatiron Building (1907), 
Vancouver's Sun Tower (1911) and Seattle's Smith Tower (1914). These buildings 
are also notable in that they mark a shift toward the use of Portland cement, 
another indigenous Pacific Northwest building medium which would soon surpass 
wood and brick as the major regional construction material. 

Residential construction on the Northwest Coast has historically been, 
and will continue to be, of predominately wood frame design for economic 
reasons. Insurance company efforts to limit the fire danger in wooden buildings 
included the move to braced-frame constrution early in this century, a technique 
which cut off open spaces between floors and walls, and included firestops inside 
walls. They were also instrumental in lobbying for laws requiring that the 
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ubiquitous residential shingle roof be chemically treated to reduce inherent 
flammability" 

Improvements in Urban Fire Planning 

As previously noted, the initial impetus for improved response to the 
urban fire hazard was experience in early conflagrations. By 1900, the major 
role came to be played by fire insurance companies in a process that ultimate~¥ 
led to the classification of cities according to their respective fire hazards. 
As was the case elsewhere in North America, planning for fire had become even 
more necessary because of the concentration of the CBD brought on by 
improvements such as the streetcar and the elevator" The surge of post-railroad 
building often left more modern buildings interspersed with wood frame areas 
which were considered "conflagration breeders." Conflagration experience had 
shown much about the spread of fire from floor to floor, and across streets via 
unprotected windows and exposed, flammable roofs. One method widely 
encouraged was to group "fireproof" buildings in an "X" at the city's chief 
intersection as a massive firebreak. There were also efforts to limit2 ~uilding 
heights in accordance with the capabilities of the local fire department. 

Some aspects of the adoption of steam powered equipment fol' Northwest 
Coast fire departments have already been noted, especially the replacement of 
volunteer companies by professional, paid fire departments. One of the main 
reasons for the switch was the need for trained personnel to operate the new 
steam equipment, as was the case in Seattle (1889) and Vancouver (1893). The 
smaller cities retained their volunteer departments considerably longer; for 
instance, Bellingham made the transition in 1904, but Victoria delayed until 
19180 

The acquisition of heavy steam fire engines also made the horse a 
permanent fixture in the urban firehouse, for the new equipment was far too 
heavy to be manhandled about city streets as earlier manual pumpers and hose 
wagons had been. The arrangement to harness a team of horses, light off the 
boiler and roll out of the fire station were amazing examples of efficiency, and 
some crews could actually be on the streets less than twenty seconds after the 
alarm sounded. As cities grew, fire stations were strategically dispersed and 
designed to blend into either the urban or su);l~1"ban environment, while firemen 
and their horses became neighborhood heroes" 2 

The introduction of steam equipment and professional fire departments 
during the 1890s, with one major exception, marked the end of the major CBD 
conflagration hazard in Northwest Coast cities. This exception was an 1898 
blaze which destroyed 60 blocks of previously fortunate New Westminster, and 
which perhaps as well as any other example, illustrated the vulnerability of 
Victorian "fireproof" buildings in an intense fire situation" 

Prior to the conflagration, New Westminster's Columbia Street had grown 
into an "ideal" firebreak of masonry buildings between the riverfront industrial 
area and residential neighborhoods further inland. Not only were the commercial 
buidings here of recent construction, but the city's fire department was both 
well-equipped and trained to handle major fires. However, on September 10, 
1898, a situation arose which no comparably-sized North American fire 
department could have hoped to contend with: a small warehouse fire on a wharf 
ignited two vessels which broke loose from their moorings and, in a stiff wind, 
drifted down the shoreline starting numerous additional fires along the docks. 
Reinforcements from Vancouver arrived too late to prevent a fire loss of over 
two million dollars, and the almost complete destruction of the CBD. 
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After 1898, there were no more major conflagrations in any of the five 
cities, although there were frequent serious building fires. These were generally 
contained in the building of origin, or- at worst, to the block where the fife 
began. Residential fires wete unfortunately common, but the most serious 
threat to lives and the local economy were industrial fires, especially in 
waterfront areas. fill a result, specialized teehniques evolved for· combatting 
waterfront fires, including the early adoption of steam powered fireboats in 
Seattle and Vancouver, 

The complete motorization of most Northwet Coast urban fire 
departments did not occur until after the end of Woi°ld War I, although individual 
pieces of gasoline-powered equipment were adopted at an earlier period. 
Vancouver was the first ci>:y in Canada to acquire motorized3equipment, with 
three units bought in 1903 and complete motorization in 1917. u Seattle's first 
pieces were a fire chief's au~.:i,mobile in 1907 and a hose truck in 1909; full 
motorization occuri·ed in 1924. L Durmg these ea1·ly years, horses were retained 
for emergencies-usually 'Nhen a fire truck would fail to start-but by th£ late 
1920s they were a thmg of the pasL 

The introduction of the gasolme flfe truck did not ha·v-e the revolutionary 
effect on urban fire control that steam equipment had had.. hstead, it was an 
evolutionary development of the same th,~me-it allowed more men to get to the 
scene of the fire much faster, and to fight the blaze with more pumping power 
and water volume. Trucks also allowed fewer suburban fire stations, and 
permitted them an even moee t1residential" look with the ultimate elimination of 
horse facilities. Finally, the widespread adoption of the telephone early in the 
century completed the technological revolution in fire control and usher·ed in a 
new era of urban safety. 

COHCLUSIONS 

The urban fire hazard and the human responses to it occupy a unique and 
frequently overlooked position in the interpretation of city evolution in the 
Pacific Northwest. In a reg·ion of dease forests, isolated cities and 
predominately wood construction, conflagration posed a much more serious 
danger than elsewhere in North Am-::rica, and the acceptance of risk in a frontier 
community was alarmingly casuaL The prevailing attitude in the pre-railroad, 
gold-rush years was to build fast and build cheaply-when one's fortune was 
made, then one could rebuild "for the ages." Unfortunately, cities are the 
product of time, and once the framework of street<:: and buildings are fixed in 
place they are seldom altered, As a result, even today the modern city 
governments and service::i of the Northwest have to contend with the "frontier 
attitudes" of the earliest settlers" It has only been since the motorization 
of urban fire departments in the early 1920s the technology has managed to 
overcome the danger, of conflagration in these areas, although even tpday they 
can still be counted on to provide occasionally spectacular building fires. 

On the Northwet Coast tf1ere has always been a tension between the 
economies of accessible local materials, available capital, fire insurance rates 
and local fire laws. The effect of large Eastern or foreign insmance companie:i 
on building materials and styles of architecture has only been hinted at in this 
essay, and is an. area worthy of further research. Another theme that has been 
overlooked ha been the relationship of urban firefighting technology and building 
technology-for instance, it was first the steam (and 18.ter gasoline) fire engine 
which allowed "high-rise" buildings in Northwest Coast CBDs< Without the 
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ability to pump streams of water into the upper floors of such buildings, 
insurance premiums would have made them economically impractical. 

One final point that deserves to be mentioned is the way in which early 
planning for the urban fire hazar-d differentiated the conflagration experiences 
of the five cities under discussion. It is not possible at this point to be 
definitive, but generally speaking, New Westminster was the most successful 
because of the planning efforts of Colonel Moody, The severity of the 1898 
conflagration was attributable chiefly to incredibly bad luck more than 
anything, The tighter, more C 03ntralized municipal governments of the three 
Canadian cities appear to have been more successful in dealing with and 
preparing for CBD fires than the more haphazard and individualistic (if such a 
term can be used to describe a approach of Bellingham and Seattle, where 
commercial interests have historically tended to override civic planning. For the 
urban hrntorian or geographer, the exploration and comparison of fire control 
planning and prevention in nineteenth-century cities of the Pacific Northwest 
can open new doors to unde1·standing pa.tterns of urban developmenL 
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SOME ECONOMIC ASPECTS OF 
BRITISH COLUMBIA FORESTS INCLUDING RENT 

Robert L. Monahan 

Introduction 

British Columbia is the major forest province of Canada, producing more 
than twice the volume of wood of Quebec, the nearest rival, and more than three 
times the amount of Ontario the third province in wood harvesL 

TABLE 1 

VOLUME OF WOOD CUT BY PF.OVINCE, 1976 
(thousand cubic m'='tres) 

Province or territory 
British Columbia 
Quebec 
Ontario 
New Brunswick 
Alberta 
Nova Scotia 
Saskatchewan 
Newfoundland 
Manitoba 
Prince Edward Island 
Yukon Territory and Northwest 

Territories 
CANADA 

Volume cut 
69,528 
29,062 
17,878 

7,479 
5,627 
3,455 
2,866 
2,345 
1. 742 

164 

127 
140. 275 

Percent 
49.6 
20.7 
12.7 

5.3 
4.0 
2.5 
2.0 
L7 
1. 2 
.1 

Source; Statistics Canada, Canada Yearbook, 1978-79, Ottawa 1979, p. 455. 

British Columbia produces two-thirds of the Canadian lumber output. With a 
conservative sustained-yield program as the basis of the harvest levels and with 
some land not yet in production because of isolation, British Columbia will be the 
leading forest province for a long ti.me to come. 

Study of the forest resources in the major producing regions of Canada is 
useful in understanding the forest industry of the nation and the distinct charac-
ter of forestry west of the Rocky Mountains. British Columbia, with the Crown 
owning 95 percent of the forest land, is in a unique position to experiment with 
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forest policy and forest practices and to assess their impact on the industry, the 
communities and the provinces. 

In the summer of 1975 a one man Royal Commission in the person of Dr. 
Peter Pearse, a member of the University of British Columbia faculty, started 
work on a repolt which would have an important and continuing impact on the 
Forest Service. The report was submitted in 1976 and the impact of this 
impressive study has continued to the present. 

The Pearse Commission report is a remarkable document in several 
ways. The Commissioner was to "inquire into, formulate recommendations and 
report all matters ... " related to the disposition of Crown rights to harvest timber 
and occupy forested land including the terms and conditions of tenure excluding 
royalties payable. He was also asked to inquire, formulate recommendations, 
and to report on the extent to which the forest resources are committed to use 
and to users; procedures for allocating rights under the various arrangements; 
provisions for conservation, management, utilization, protection and develop-
ment of the forest resources allocated; taxes, royalties, rents and other charges 
levied upon forest land, timber and primary products except the stumpage 
appraisal system. A final item asked him to inquire, formulate recommendations 
and to report on the implications of tenure arrangements for forest industry 
structure. The exclusion of royalties payable and stumpage appraisal cut the 
heart out of an examination of the return to the people of British Columbia. 

This does not detract from the substantial contributions made by the 
Pearse Commission findings in the many other facets of the forest and forest 
industry. It does mean the people of the province were denied the examination, 
the findings and the recommendations on a vital aspect of the forest industry, 
the income from the publicly owned land. 

The brief contribution which follows will look at the forests of British 
Columbia, the historical development of forestry in the province, including the 
reasons for the high percentage of Crown land and the allowable cut. A brief 
examination of the replacement of the harvested forest is also included. A short 
treatment of rents on forest land concludes the list of topics discussed. 

Forest Land and Forest Characteristics 

Forests cover about sixty percent of the 366,225 square miles of British 
Columbia. The bulk are coniferous species with the distribution of mature 
timber shown in the following table. 

TABLE 2 

MATURE VOLUME BY SPECIES 

Species 
Spruces (Picea species) 
Hemlock (Tsuga heterophylla) 
Balsam (Abies species) 
Lodgepole pine (Pinus contorta) 
Western red cedar (Thuja plicata) 
Douglas fir (Pseudotsuga mensiesii) 

Billions of 
Cubic Feet 

61. 8 
64.8 
52.6 
39.6 
32.3 
15.5 

285.3 

Percent 
22 
23 
18 
14 
11 

5 
100 

Source: Inventory Div. B. c. Forest Service. Forest Inventory Statistics of 
British Columbia. Sept. 1975, p. 7, 
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The forests are usually divided into coastal and interior, with the coastal 
forest having the very large trees and the highest concentration of moisture-
loving hemlock and spruce, The southwest coast is also the most important area 
of Douglas fir, Pseudotsuga mensiesiL The coastal forest now supplies nearly 
half the annual harvest from one-sixth of the forest area of the province and it 
contains about two-fifths of the net forest volume. 

The interior forests in general enjoy less precipitation and this has the 
effect of reducing mature tree size and causing some changes in the forest 
composition. Lodgepole pine is an important tree in much of the interior and 
hemlock drops out of the forest community altogether. 

The southwestern area continues to be, as it has been, the major producer 
of Douglas fir lumber, recognized throughout the world markets for its superior 
construction qualities, Until very recently this area has been the major producer 
and still is responsible for nearly half of the total wood volume. 

Substantial growth in harvest has occurred in the interior of British 
Columbia in the past twenty years, The siting of nine new pulpmills in this 
region, plus an expanding sawmilling industry, are responsible for the growth. 
Factors which led to this manufacturing growth were guaranteed supplies of 
wood at low stumpage rates, availability of low cost wood chips, adequate 
investment capital, and expanding world markets for pulp and paper. 

Because so much of the forest land of British Columbia is owned by the 
province, the British Columbia Forest Service has a rarely realized opportunity 
to introduce sound forest management on nearly 95 percent of the one hundred 
and twenty-nine million acres of forest. Much of the private land is in industrial 
ownership and hence receives well funded management. Because of the large 
blocks of land plus knowledgeable and concerned managers, the forests of British 
Columbia have been well handled in comparison with many U.S. forest areas and 
the introduction of new ideas and techniques has been a relatively easy matteL 

Pertinent Historical Background 

Commercial exploitation of British Columbia forests began about the 
middle of the nineteenth century with shipments to the gold rush markets of 
California. The first production was on Vancouver Island and after the dis\iovery 
of gold on the Fraser River in 1858, sawmilling spread to the Mainland. The 
southwestern part of the province is still a major area of production, although 
the bulk of the harvest comes from the interior areas because of the rapid 
growth of pulp mills and the expansion of sawmilling in the period since 196L 

It is useful to examine some of the antecedents of the highly successful 
programs of economic growth formulated by the government of British 
Columbia. The first truly significant development was the closing of rights of 
purchase and stopping grants of forest lands to private individuals. This was 
accomplished by the Act of 1888 which also included special cutting licenses and 
royalty rates for timber harvest. 3 A number of additional Acts were passed and 
in the Act of 1901 a noteworthy provision was added: "All timbers cut from 
Provincial lands must be manufactured within the confines of the Province of 
British Columbia, otherwise tha timber so cut may be seized and forfeited to the 
Crown and the lease cancelledo c 

The early restriction on sale of forest land is responsible for 95 percent of 
the forest remaining directly under Crown control. The public ownership of the 
forest land has speeded the adoption of sustained yield forestry and has eased the 
problem of introducing new practices and techniques in the forest industry. 
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The regulation requiring processing in Bt·itish Columbia probably hastened 
the development of sawmilling and the pulp indust1·y. In any case, the early 
adoption of the regulation precluded the development of a significant expert 
market for logs. 

The annual harvest has shown a general tendency to increase over time 
except for the occasional periods of economic downturn. Harvest dropped during 
the years of the 11 Great Depression'', the latter years of World War II when ship-
ping was unavai1sble for normal markets, and the recessions of 1958 and 1975. Ln 
r·ecent times, the potential for expansion of the harvest has been the relation of 
harvest to the allowable cuL The British Columbia Forest Service now calcu-
lates the allowable cut on the basis of stand classification, stand age, uses of 
forest land and length of rotation. The determination of allowable cut is under-
going continuing refinement largely as the result of recommendations of the 
Pearse Royal Commission report. 

The 1970 data were examined by A. L. Fm·ley in conjunction with Fo5est 
Service officials and the utilization level was found to be fifty-six percent. 1\3 
1975 the percentage harvested of the allowable cut increased to 59 percent. 
This figure is based on the forest land and the wood harwost in the Tree Farm 
Licenses and the Public Sustained-Yield Units managed by the Forest Service. 
The area of productive forest is 90,000,000 acres which is 70 percent of the 
provincial total of 129,000,000 acres. 

The situation for 197'7, only two years later and the latest year for which 
complete data are available, shows a dramatic change in several ways. A major 
change is the area in Public Sustained-Yield Units which is over ten million acres 
larger as a result of substantial additions in the Prince George Forest District. 
The Forest Service now sets the allowable cut on over ninety million acres of 
three-quarters of the forest land of British Columbia. This area produced over 
two billion cubic feet of wood which was 84 percent of the British Columbia 
total: The wood harvested was 90 percent of the allowable cut of 2.3 billion 
cubic feeL This represents a growing maturity in the British Columbia forest 
industry and successful achievement of long standing goals. The province has 
encouraged the expansion of wood processing based on the extensive wood 
t'esources with guarantees of supplies. The pulp mdustry is represented by 25 
mills. There were over 700 sawmills operating in 1977, 31 veneer and plywood 
plants and over 100 shake and shingle mills. With the possible exception of the 
shake and shingle mills the forest processing industry has no concerns for future 
wood supplies. 

The remarkable success of the Forest S2rvice in setting up forest units 
geared to the support of processing industries and encouraging industry to locate 
in the province is most laudable and praiseworthy. A relatively small group of 
skilled and dedicated foresters, technicians and support people have accom-
plished much. The Pearse Royal Commission report was very timely because it 
provided a review of activities and gave new directions for development, fre-
quently with alternative routes for achievemenL 

Replacement of Forest 

The replacement of the stock of the forest, trees, is of primary 
importance in the continuation this resourc:e. For many years the forest 
regenerated naturally, if at all, with little encouragement or assistance from 
man. Gradually man developed techniques to encourage regeneration. The use 
of seed blocks strategically placed to wind throw seed over cutover areas ww a 
simple but effective technique in most areas. Replanting was commonly 
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employed in areas where brush competition choked out the seedlings, However, 
there are some disadvantages with natural seeding. A good seed crop may be 
expected about once in seven years. Therefore a piece of land may stand idle for 
several years before seeding occurs. During this time, especially on the mote 
favorable sites, the brush competition may preclude forest establishment of 
Douglas fir and retard the introduction of other species. With the increasing 
value of wood, the delay becomes more and more costly and immediate replant-
ing becomes the favored practice. 

To show the intensification of forest practice the number of acres planted 
is related to the millions of cubic feet harvested. The trend towards intensified 
forestry is shown in Table 3. The drop in 1977 was due to heavy losses in the 
interior nurseries, a la'Jk of site preparation because of unfavorable weather 
conditions in 1975 and 1976 and heavy turn.backs of planting stock by some 
companies. This, coupled with the highest timber harvest in the history of 
British Columbia, nearly two and one-half billion cubic feet, served to lower the 
planting per million cubic feeL 

TABLE 3 

ACRES PLANTED PER MILLION CUBIC FEET HARVESTED 

-~ == ~==-==-= 
Year Amount 
1936 3,66 ac. (estimated) 
1967 30.88 
1970 44.15 
1972 56,41 
1975 80.34 
1977 60.16 

Source: Various Annual Reports of the Forest Service of British Columbia. 

Rents on Forest Land 

The province has some very valuable and extensive forest stands and 
forest lands. Nearly 95 percent of the 129 million acres of fofest are Crown 
lands, owned by the province. Much of the harvest goes to large corporations 
which control the pulp mills and large sawmills in the province. Interest in the 
"rent," the money obtained from selling the Crown-owned trees, might be 
expected to run high. Quite the contrary is found, perhaps because people are 
content to see the forests providing jobs in the various communities of the 
province. It is possible to get a reasonably good idea of rents paid on Crown 
lands by looking at the sums collected per million cubic feet of wood harvested. 
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The values for selected years are shown in Table 4. 

Year 
1936 
1967 
1970 
1972 
1975 
1977 

TABLE 4 

RENTS ON CHOWN LANDS 

Total Rent Paid 
$ 2,755,060 

40,268,288 
61,687, 854 
98, 141,366 
51,253.974 
72,682,906 

Rent per Million Cu. Feet 
$ 5,47L 84 

25, 593.14 
31, 913. 01 
49, 970. 14 
28,989.80 
29,414.37 

Source: Various Annual Reports of the British Columbia Forest Service. The 
reports provide the rent and the annual cut, the rest is calculated, 

For one Yfffar, 1970, a secondary sources is available which gives the net 
value of output. Using this and the rent the discount rate is obtained in the 
following way: 

---'R""-e_n_t~-- = i or the discount rate 
Total Value 

$ 61,687.854 
$1,073,000,000 

= , 0575 or 5, 75% 

The rate seems low but there are several possible qualifications for this, 
Because most of the land is owned by the Crown, a major social goal has been 
the creation of jobs, not the maximization of rent. There are many small saw-
mills, especially in the interior of the province, which would be adversely 
affected by higher rent and, in many cases, forced to close. The province has 
developed a very complicated formula for determining rental rates-one which 
slides with changes in market prices and other factors. It is unlikely that this 
system will be abandoned quickly, or without strong protest from industry. 

The low rate of return has been reduced even further to encourage close 
utilization. From the moralistic point of view, "waste not, want not" this is 
commendable but from the market viewpoint it does not always make sense. 
Close utilization is a use~ul concept but blanket application is not in the best 
interests of the industry. Close utilization often means submarginal material 
must be removed from the woods. The return is the lowest on this material and 
the handling costs are the highest. The requirement causes the net value of the 
stand to decline and reduces the potential revenue to the resource owners. An 
analogy is the recovery and recycling of waste paper on a university campus. In 
major paper producing centers, around the computer·s, registrar's office, central 
duplicating and major offices it pays to recycle paper« If one is forced to pay 
even minimum wages to collect and use the paper from student and faculty 
wastebaskets the collection costs exceed the revenue and lower the average 
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return per ton to the institution. If the revenue were assigned to scholarships 
there would actually be less money available under the condition outlined above. 

Another factor in the low rate of return is the relation of coastal stump-
age prices to the Vancouver log market. In the past when a· number of independ-
ent operators had timber licenses and permits the market served a useful pur-
pose, Now with most producers of logs also owning processing facilities the log 
market serves as a place to swap logs rather than as an open markeL This tends 
to depress the price and one writer has indicated log prices twice as high 
in adjacent forest regions. According to Copithorne the economic rents for the 
natural resource are passed on as income to the processing operations of the 
companies where the profits are not subject to the special tax on logging 
income, The uncollected rents by the resource owners-the people of British 
Columbia through their elected government-are enjoyed as profits by the com-
panie'l /nd as higher wages by forest industry workers, especially those in the 
mills. 1 There seems to be some truth to this as a July 1979 settlement between 
the industry and the International Woodworkers of America gave the fallers a 
$156.00 per day scale plus travel time, 11 

Summary and Conclusions 

This brief examin::ition of some e-::onomic aspects of forests and the forest 
industry of British Columbia indicates some impressive successes for the Forest 
Service. The giant forest holdings of the province are inventoried, divided up 
into the large management umts, made available to the various sectors of the 
mdustry in a way which assures a stable wood supply, provides adequate fire 
protection and provides a sound basic management program. 

Intensification of management is one of the current trends in forest 
manag·ement. Replanting, to reduce lost production time on forest land and to 
shorten the rotation, is well under way. Other facets of intensive forest 
management such as fertilization, thinning and pruning have not become firmly 
established practices. 

The question of distributing the rent from the forest resource has been 
raised. The people of the province have foregone collection of the rent to 
encourage the growth of the industry. They have also provided a disproportion-
ate share of the rent to forest industry workers unwittingly rather than by 
design. Rents have also been foregone to increase the recovery rate of wood in 
harvest through concessions for close utilization. In the 1975-76 fiscal year 
rents dropped below Forest Service expenditures for the first time in many years 
and this continued through 1977, the last year for which data are available. 
Government services are rarely run to make a profit but in the case of British 
Columbia forests this would be possible and proper. The Forest Service is 
managing a resource of great value with a large reservoir of accumulated 
capital. The demands for rect>eational use while growing are still very modest, 
The struggle to develop buyers for the trees and to open the forests for harvest 
is well in hand. The time for improving the economic efficiency of the foret 
industry and the forest labor force is here. 

British Columbia people may increase the rent portion of the income from 
their forests and have this available to improve forest productivity, expand the 
services of government, reduce their individual tax load or invest the returns in 
other development., 

85 



NOTES 

1Royal Commission on Forest Resources, Peter K Pearse, 
Commissioner. Established by Order-in-Council, June 12, 1975. 

2A. R. M. Lower, W. A. Carruthers and S. A. Saunders. The North Ameri-
can Assault on the Canadian Forests. Toronto; Ryerson Press, 1938. p. 260. 

3Ibid., p. 233. 

4Ibid, p. 236, refers to British Columbia Statutes, 1901, c. 30, s. 7. 
5 A L, Farley, "The Forest Resource," British Columbia: Studies in 

Canadian Geography, J, L. Robinson, ed., Toronto: University of Toronto Press, 
1972, p. 97. The volume harvested was 1,932,623,437 cu. ft. and the allowable 
cut 3,450,000,000 cu. ft, 

6Pearse, Peter. K Timber Rights and Forest Policy in British Columbia, 
Vol. 1, 1976, p. 225. The figure should be regarded with some caution because it 
uses moving averages for production and excludes the production from TFL No. 
2. 

7 F. L. C. Reed and Associates, Ltd. The British Columbia Forest Indus-
try: Hs Direct imd Indirect Impact on the Economy. Victoria, 1973, p. 8, 

8Pearse, Op.Cit. p. 245. 
9L. Copithorne. "Natural Resources and Regional Disparities: fl. Skepti-

cal View n Canadian Public Policy, VoL 5, No. 2, Spring 1979, p, 187. 
10Ibid., p. 188. 
11cBC Radio, Vancouver, KC. July 18, 1979. 
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PRINCETON: THE FIRST TWENTY-FIVE YEARS 

George A. Rheumer 

Princeton, together with many other small interior British Columbia 
towns, owes its well being to the resources of its hinterland. Ochre, furs, gold, 
grass, coal, copper, and timber have each played important roles in the continued 
development of the community. Unlike some of the centers which had similar 
resource bases, Princeton has managed to survive a series of boom and bust 
cycles. Today it is a reasonably prosperous community, its well-being predicated 
upon mining, forestry, ranching and tourism. This prosperity has not been a 
continuing part of the town's history, particularly in the first twenty-five years 
after its founding in 1860, 

First called Yak-Tulameen, "Place where red earth is traded" by the 
Indians who gathered there to exchange red ochre obtained from the cliffs of the 
river bank nearby, the site was to be re-named Vermilion Forks after the same 
cliffs by the fur traders who came to trade with the Indians. The ochre, however, 
had nothing to do with the Colonial Government's decision to establish a town at 
the Forks. 

The Gold Rush 

Gold was discovered on the Similkameen River above Princeton in 1860 
and by the fall James Douglas reported that there were eighty to a hundred 
miners at work (Goodfellow, p. 79). In August, 1861 some two hundred miners, 
many of whom were Chinese, were working the Similkameen. Among the miners 
were Theodore Kruger, John Fall Allison, his partner Hayes, George Barratt, 
John Marsden and John McDonell all of whom played some important role in the 
community. Kruger is remembered in Kruger Flat, the site of Blackfoot, the 
focus of the gold strike. Allison and Hayes became the first permanent settlers, 
John Marsden had the first store and all but Hayes were among the first to pre-
empt land at the Forks. 

Supplies for the mining camp were brought from the Oregon Territory 
until the Dewdney Trail was completed from Hope in the Fall of 1860. The 
miners made from fifteen to twenty dollars per day but these records may be 
misleading for the Chinese were reticent about reporting their earnings for fear 
of losing thefr place at the diggings should it become known that they were 
getting good returns for their labours. This situation led to some Chinese being 
nicknamed "Two-biddie" and 11Six-biddie" in accord with their report of daily 
earnings. 

Gold was not plentiful, however, and by the late Fall of 1861 Blackfoot 
was practically deserted. The miners moved on to diggings in the Cariboo, 
Kootenays, and elsewhere, but not before the Colonial Government had become 
interested in the Forks area. 
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James Dou~ 

In his attempt to being the southern interior under British influence and to 
offset the possibility of American take-over of the mining country around 
Princeton and Rock Creek, Gov. James Douglas ordered that the Dewdney Trail 
be cut from Hope to Princeton and eastward to Rock Creek. Also the Governor 
was particularly concerned with the cost of overland transport. He was positive 
that the sixty-mile water tmnsport down the Similkameen would reduce costs 
appreciably between Hope and Rock Creek, thus enabling the Colony to supply 
goods rather than having them imported from the Oregon Territory. 

After his visit to the Forks m 1860 he was of the opinion that the Similk-
ameen could be made naviable 11 ._.by a small outlay . .," from Prince Town to the 
border. About the Forks he stated also that the ground was favourable and the 
situation prel:ty, reporting " ... the peculiar feature of the country is the profusion 
of grass that covers both woodland and meadow, affording rich pastures for 
domestic animals, a c!fcumstance which gives to this district, an extraordinary 
value, 3-S every paxt of the surface, whether hill or valley, may be turned to 
account and made available either for tillage or stock farming" (James Douglas, 
p. xix). Douglas ordered Sgt. McColl, R.E., to lay out a townsite of six or seven 
hundred acres 1) in spite of the report of Lt. Palmer, ILE., " ... the undevel-
oped state of Columbia and the absenc·2 of any good roads of communica-
tion with the interior would render futile any attempts to settle the 
Similkameen,,!' (Further Reports, p. 88). Douglas was optimitic about the possi-
bilities for settlement, a ·;iew supported by an earlier report of J. F. Allison, and 
furthermore the Dewdney Trail had been cut thus overcommg one of the major 
concerns of LL Palmer. 

The Spectre of Speculation 

The enthusiasm and optimism associated with the gold mining and the 
official recognition which stemmed from Douglas' visit in the late summer of 
1860, resulted in thirty-two pieees of land being pre-empted between August 22, 
1860 and November 15, 1861 (Fig. 2). Basically there were two groups who pre-
empted land: those already in the area who knew it first hand, for example, John 
Fall Allison, George Barratt, John Marsden and John McDonell, and those who 
were either associated with the Colonial Government, for ·example, Charles 
Good, later to be the son-in-law of James Douglas, Walter Moberly, and Edgar 
Dewdney, or with the Royal Engineers, for example CoL Moody, CapL Luard, 
Sgt. McColl, and CpL Turner, It may well be significant that of the thirty-two 
cl.aims, fifteen were held by persons in the public senrice of the Colony. 
Officials of the Colonial service recorded eight of the claims, officers of the 
Royal Engineers, five, and the Hudson's Bay Company, through the agency of a 
colonial official, recorded two of the pre-emptions (Liang, p. ti). 

Only one of the pre-emptions taken up by Colonial officials: can be 
excused from the spectre of speculation, that of P. O'Reilly, the magistrate at 
For·t Hope, who was encouraged by Douglas to take up a pre-emption as an 
alternate site for the townsite chosen by him and surveyed by McColl (Private 
officie_l Letter Book, p. 50), 

Of all the pre-emptions taken up m 1860-61, only one, that of Capt. 
Luard, R.E,, was completed by Crown Grant which was issued to him on Feb. 
11th, 1861 upon an applicatwn to purchase. He was granted Lot 1, G. L 
Similkameen, 151 A. at 4s.2d., four shillings and two pence per acre (Figure l). 

90 



PLAN of PART of the SIMILKAMEEN 

RIVER 
Surveyed with compa~s & ch;iin 

by Strg'L ;vi:cCull, R.E., Novr. & Dur., 1860 

FB. :30, R.E. 



Figure 2 

Pre-emptions at Princeton 1860-1861 

Aug. 27, 1860 

Sept. 20, 1860 

Sept. 24, 186 O 

Oct. 15, 1860 

James Phillips 

George Barratt 
John Fall Allison 
John Marsden 

John McDonell 

Charles Good 

James Orr 

John Riley 

Highman & Johnstone 

Richard Connor 
Col. Moody, R.E. 

Oct. 20, 1860 F. Highman 
Capt. H. R. Luard RE 

Nov. 3, 1860 John Coer 
Sgt. McColl 

Nov. 3 or 4, 1860 HB. Co. - 2 claims 
Walter Moberly 

Nov. 20, 1860 
Nov. 30, 1860 

Dec. 10, 1860 
Dec. 28, 1860 

Jan. 19, 1861 

li!Iar. 18, 1861 

Mar. 25, 1961 
June 20, 1961 
Nov. 15, 1961 

Edgar Dewdney 

Louis F. Marshall 
Thomas Lett StaliJschmidt 

Robert Burnaby 

Wm. Young 
P. O'Reilley 

Capt. H. R. Luard RE 

A. Craigie 

Sgt. McColl RE 
Edward Pemberthy 
John MacDonell 
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- E. of S. Fork & N. of 
Ashnola 

- next to Marsden to West 
- West of Barratt 
- point of Forks on east side 

S. Fork 
- across S. Fork opp. 

Marsden 
- next to McDonell & east 

side of S. Fork 
- N. side of Tulameen - about 

1 mile W. of the mouth of 
S. branch 

- south of Marsden, & 
Barratt on West side 

- 8 mis. from junction 
1/4 mL south 

- E. side of River (Simil.) 
- E. side of Simil. 
- around Johnstone' s store 
- 1-1/2 mL below Forks on 

N. Side 
- N. side of Simil. 
- same land as Jas. Orr 

(above) 
- E. side of SimiL 
- N. side of Simil. & 

E. side of Simil. 
- N. side of SimiL & 

E. side of SimiL 

- 1/2 mile above Forks -
N. side of Si mil. 

- N. side of SimiL - E. of 
Forks 

- on W. side - 1/2 way be-
tween Princeton & Whipsaw 

- 12 mi. E. of Forks - N. 
side SimiL 

- 6 mL south & 6-1/2 mi, 
from River 

- in same area as ORR 
- E. side of 1/2 mi, River 

above Johnstones 6 chains 
on each side of bridge being 
built over R. 

(Liang p. 4) 



After receiving title, Luard returned to England, eventually selling the land to 
Allison. 

The influx of miners encouraged John Marsden to build a store at the 
Forks to cater to their needs. Supplies were brought in via the Dewdney Trail 
from Fort Hope. Evidently he prospered, for in 1861, Dewdney and Moberly built 
a second store near Blackfoot to compete with that of Marsden. Ormsby 
suggests that Marsden remained only one winter at Prince Town (Ormsby, p. 
xx). If this was so, it is possible that Dwedney and Moberly took over his store. 
It is apparently this second store which is referred to in the records of pre-
emptions (Higman's claim, Figure 2). Fate being fickle, however, both stores 
failed, when, in 1862, the miners moved to diggings elsewhere.. There was a 
temporary respite when Capt. Hawkins of the Boundary Commission established 
his headquarters at Princeton. By 1865 only John Fall Allison and his partner, S. 
W. Hayes, remained at the Forks, A few miners, mostly Chinese, remained 
searching for gold along the rivers, 

Frontier Princeton 

Allison lived on his own pre-emption, where he had built a cabin, until 
1863 when it burned, He then moved to the townsite, and built a two-story 
trading posL About the same time he entered into a ranching partnership with 
Hayes. Together they bought eighty head of cattle which, by 1867, had increased 
to five hundred. Allison and Hayes continued to ranch in the area until 1880, 
when the partnership was dissolved. Allison continued ranching until his death in 
1897. 

The story of Princeton in the 1860's and 1870's is that of John Fall 
Allison. Although not the first white to visit the area, he and his partner Hayes 
were the first whites to spend a winter, 1860-61, at the Forks. Besides James 
Douglas, he and Hayes were the first and only ones for twenty years to recognize 
the continuing potentiality of the rich bunch grass of the valley and its hillsides 
as rangeland for cattle herds. It was Allison who realized that the site, one day's 
travel on horseback from Hope, would require some sort of hostel and also that 
the Indians of the area could be a source of income in trading their furs, skins, 
mocassins and gloves for the goods of the white man as they grew increasingly 
dependent upon the latter. It was Allison who recognized, more than anyone 
else, that it was the location and the abundant grass, not mining or agriculture, 
which would be the most important during the years after 1860. Although he was 
to remove the base of operation of his ranch for eight years, he returned to 
Princeton in 1880, and again established a store which became a stopping place 
for travellers. 

Allison arrived in Princeton in 1860 (Ormsby, p. xix) and was to become 
the first permanent settler, and a permanent resident until his death in 1897. 
Although he moved to Westbank between 1872 and 1880, he maintained a home in 
Princeton as a base of operation for summer grazing of his livestock. He mar-
ried Susan Moir in September, 1868, bringing his bride from Fort Hope in a two-
day journey over the Dewdney TraiL 

It is Mrs. Allison's Memoirs which record many of the details of life in 
Princeton in the periods 1868-72 and 1880-85 (Ormsby). She tells of the difficult 
but fascinating trip over the Dewdney Trail and of her first contact with Indian 
servants, and their folklore, an example of which were their stories of "Ogopogo" 
whom they called "N'Ha-A-Itk." 

She describes the log house which her husband had built "on the townsite" 
as being large and comfortable. It had five rooms and plank floors covered with 
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deer and buffalo hides. There were out-buildings including a stable, smoke-
house, and of course, an outhouse. Only the corral and garden were fenced 
initially. 

The lumber for building had to be whipsawed and, as it cost seven cents 
j)er foot, it was very expensive. Timber, however, was readily available, the high 
cost of the lumber resulting from the difficulty with which it was whipsawn, one 
man being in a pit below the log, the other on top. The sawdust made life miser-
able for the sawyer below. 

Although Mrs. Allison makes no direct reference to the isolation of 
Princeton, she points out, that, apart from Mr. Young and Mro Marsden, who had 
cabins near the river, the nearest neighbour was the Hudson 1s Bay Company post 
at Keremeos, forty miles distant. There was no one else, apart from Indians at 
Otter Lake and Nicola Lake, and the few prospectors, mostly Chinese, who 
worked the Similkameen and Tulameen, but only during the summer. The three 
hundred Indians wintered either at Nicola or Chuchuewa, near Hedley. Winters, 
even the milder ones, must have been particularly difficult. The Dewdney Trail 
was practically impassable for three or four months and thus there were no pack 
trains and few travellers to bring news or supplies. The mail was brought from 
Fort Hope once every two months, carried by Indians on snow shoes, and they 
usually took eight or nine days on the trip. If ma.il was to be sent between the 
regular trips, Indians were hired at a cost of to one hundred dollars. 

The nearest doctor was at New Westminster, unless one used the services 
of the Indian "doctors. 11 The only mid-wife in the area was sixty miles distant 
from Princeton, across the border in Washington. Nontheless she once made the 
trip through a blinding snowstorm alone. 

Winters were so severe that cattle were rounded up in the fall. After 
roundup, Allison drove the saleable cattle over the trail to Hope, usually in 
October. The remainder were driven to winter pasture near Westbank in the 
Okanagan, via the Old Indian Trail which Allison had re-cut in 187 4 for the 
j)Urpose. Only a few ponies, together with the dairy cows, were winter fed at 
Princeton. These animals required constant attention. Mining coal for heating 
and cooking purposes, repairing saddles, making furniture and looking after the 
horses and cows kept the men busy for the most part. Mrs. Allison, with the help 
of her Indian servants, spent most of her time preparing meals, sewing, tending 
the store and looking after the children. Ths store, of course, was a minor chore 
during the winter, there being only the occasional customer, most often an Indian 
lrom Chuchuewa. 

With the coming of spring, usually in April, occasionally in March when 
chinook winds cleared the snow earlier than usual, the livestocl< was herded back 
over the Old Indian Trail to graze in Simillrnmeen Valley. The Indians began to 
move out from Chuchuewa to go gathering, trading and working with the 
whites. The garden was planted in late May but often would be delayed by frosts 
which can occur in any month of the year, At this time Mrs. Allison would be 
busier with the store as miners would begin to return in June to spend their time 
seeking gold along the rivers and they would need the various supplies obtainable 
at the store. 

During the summer the pacl< trains from, and to, the Okanogan and 
Kootenay Valleys would give a welcome diversion from the loneliness and day to 
day tedium. Travellers into the southern interior would stop being most welcome 
as overnight guests for they were the "newspape1·s," bringing the latest news of 
the Colony and probably a great deal of gossip and misinformation about the 
state of affairs in general. News, gossip or whatever, all were welcome at 
Allison's, so much so that Princeton was frequently referred to as Allison's, even 
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on official maps of the day., Creeks were named for their distances from 
Allison's, not from the Forks. 

Mr. Allison and his three or four cowboys spent most of their time out in 
the range with his cattle so his wife and children were left at home to mind the 
store and look after the chores. Indians brought their grade goods, moccasins, 
gloves, furs and hides to trade for flour, sugar, axes, rifles and ammunition. The 
Chinese and white miners along the rivers would also occasionally come to the 
store, often giving the children small gifts. 

In the Fall, the garden products were brought in and canned, fish and 
venison were smoked or salted and spiced, then stored for the winter. The cattle 
were rounded up, a task taking two or three weeks, and the beef steers driven 
over the Dewdney Trail to Hope for shipment to New Westminster and Victoria. 
The remainder were then driven to the Okanagan for the winter pasture, 

The Allison family moved to the vicinity of present-day Westbank in 
November 1873, where again their home was a focal point, for it too was desig-
mated "Allisons" on maps of the day.. Mr, Hayes remained at the Princeton 
residence so that its function as a store and stopping place was continued, unin-
terrupted until the spring of 1880 when, after a particularly severe winter they 
lost two-thil·ds of their cattle.. At this time the partnership was dissolved, and 
because Allison could not afford to keep two places, he decided to return to 
Princeton, much to the disappointment of his wife who disliked the long cold 
winters there. Allison had, of course, spent most of his summers at Princeton 
for the cattle were on summer range in the valley. After selling the Okanagan 
holdings to one John Phillips, the Allisons returned to Princeton in April with one 
hundred and twenty head of thoroughbred shorthorn cattle and seventy-five 
horses. 

Arriving at Princeton they found six inches of snow "on the flat." T'ne 
heavy winter snow of that year had been too much for the roof of the house, 
which had caved in. They were welcomed by the entire Indian population of 
Chuchuewa, about three hundred, who arrived for a visit of several days, camp-
irnr across the river from the Allison house. ln addition to the Indians there were 
only four whites in the neighbourhood, the lVlcKellop brothers mining on the 
Tulameen, Mr. Boshan and Billy Royal mining on Whipsaw Creek and, in addition, 
a number of Chinese. 

By 1880 Allison had purchased about four thousand acres from the 
government and he pre-empted the former townsite, which had been cancelled in 
1878, giving him a total of almost five thousand acres, This rangeland, together 
with the store which Mrs. Allison ran, gave them a "good income." 

In the Fall of 1880 the Princeton area experienced an earthquake. While 
there are no reports of damage to the log house, the outbuildings or to the cabins 
by the river, it did cause a religious revival among the Indians. Since their 
conversion to Christianity by the various Catholic priests, the Indians had drifted 
back towa;'d their former ways, and away from the Church. They feared tht the 
white man's God was ru-1gry with them when the earthquake occurred. Conse-
quently some Indians resolved to keep only one wife and they decided to build a 
church at Chuchuewa, in order to pacify Him. ll/Ian.y were baptized. 

Fire was one of the most readed occurrences associated with pioneer life 
and Princeton was no exception. <lohn Allison's cabin on his first pre-emption, 
that which had been the hostel for James Douglas during his 1860 visit in Prince-
ton, was burned in 1863. Mrs. Allison gives an account of their journey over the 
Dewdney Trail with their infant son, Edgar, in 1869 when "even the Skagit was 
boiling" according to a rider whom they met. At one point the fire burned the 
leg of Mrs. Allison's horse and the dense smoke made passage along the trail 
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virtually impossible. The third and presumably last encounter with fire occurred 
on April 1, 1882 when the house and store burned with a loss of everything but a 
sack of flour and a hundred pounds of gunpowder in tins which were hurriedly 
thrown from the second storey of the burning building. A snowstorm added to 
their misery. 

An interesting aspect of pioneer life is reflected in the actions of their 
neighbours, near and far, after the fire. The children went searching through the 
deserted shacks and came home with some tins with which Mrs. Allison was able 
to cook some bisuits. The Indians sold them sugar at one dollar per cup. A few 
days later having heard of their misfortune, Barrington Price, a neighbour from 
Keremeos, brought them supplies of bacon, flour and beans. Ah Lee, a Chinese 
prospector made wooden sandals for all of the children. Such was the teamwork 
of neighbours in pioneer days, everyone did what they could to help anyone who 
was in need, They were able to move into the new house in two or three weeks 
for John Allison and the cowboys hurried back from the cattle drive to the 
Okanagan and began building a new log house, sixty feet long, immediately. 

Cooper and Gold: A Renewed Optimism 

Ii-1 1883 the mineral wealth of the Princeton area again attracted the 
attention of miners. This time it was the copper outcrop which had first been 
noted by John Allison in 1860. A group of three men from San Francisco came to 
investigate. Allison showed them where it was from across the river which was 
too high to ford at the time. The leader, a Captain Nicholls, was a spiritualist, 
and after wandering in the bush for awhile, he returned saying that the spirits 
told him that there was nothing there. The spirits guarded Copper Mountain and 
its ores well that day. Nicholls left but Ferguson, the mining expert of the group, 
remained, explored and later staked a claim as did Allison. Nothing came of it 
however as there was no transport facility to take the ore to the market outside 
the area. Princeton's isolation was a deciding factor in her well being. The 
railroad must come to the area before the community cold "cash in" on her 
destiny. Ranching would remain the backbone of the Similkameen economy. 
Copper mining was something for the future. 

Far more significant for Princeton was the rich 1885 gold strike on 
Granite Creek, a tributary of the Tulameen. One afternoon while hunting grouse 
for the evening meal of a gToup of prospectors, Johnny Chance found a secluded 
spot by the creek and had a nap. Upon awakening he got a drink from the stream 
and noticed a number of gold nuggets which he picked from the stream bed. 

The rush to the Tulameen was on, no longer would Princeton be the focus 
of mining in the area, for Granite City grew almost overnight into the third 
largest community in British Columbia. Although the strike was to last for only 
a few years it did serve to bring about a variety of changes in the upper Similka-
meen. 

During the peak years, 1885-88, half a million dollars worth of gold was 
recovered from the sixty-two claims along the creek. Along the three main 
streets were twenty-four hour saloons, boarding houses, a variety of stores, 
livery stables, jeweller's stores, blacksmiths, bakery, shoemaker, chemists, 
attorney's office, doctor's office and a butcher (Phipps, p. 132). Presumably 
there were bawdy houses also. 

The impact upon Princeton was immediate. Allison, who had been 
appointed a Justice of the Peace in 1876, was made temporary assistant Gold 
Commissioner in 1885. The lonely family had been joined early in 1885 by the 
Jameson family and more were to come, attracted by the business to be derived 
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from the gold strike at Granite Creek. Albert npop" Irwin, F. P. Cook who built 
the first chain store (he had one in Granite City), Bill Garrison who operated the 
fir-st freight and stage coach business and many others, came and remained. 
Princeton no longer was simply a stopping place for travellers and pack trains on 
the Dewdney Trail. It became the supply center for the mining activity at 
Granite Creek. Allison set up a slaughter-house and sold his meat directly to the 
butcher at Granite City. The meat was hauled to the market via a crude wagon 
road. Miners en route to Granite City paused to buy supplies and horses. They 
came from the east and west along the Trail. 

Not all came to Granite City via the Trail however. The newly con-
structed Canadian Pacific Railway was to have its impact, one which fore-
shadowed the future, for by the 1890's, the Trail fell into disuse. Goods still 
came to Princeton, but from the Okanagan, supplied from the C.P .R. to the 
north. By 1901 a wagon road extended from Princeton to Penticton via 
Keremeos. Cattle from the Similkameen now moved eastward to the 
Okanagan. Pack trains, now no longer needed, vanished from the scene. The 
Dewdney Trail, so long the lifeline of Princeton and the Similkameen, was dead. 
It had served its purpose for twenty-five years and only its ghost remained to 
haunt a succession of governments until sixty years later, it would be resur-
rected. New technology had killed it but newer technology would demand its 
return a the Hope-Princeton Highway. 

Conclusion 

Princeton's history was bound by its geographic facets even during its first 
twenty-five years. Its situation made it importanL It was a focus of activity on 
the Dewdney Trail, gold discoveries were made in the vicinity, having the effect 
of focussing attention upon the community, and the perception of the area's 
worth for agriculture added to the perceived value of the area. The isolation of 
its site made it impossible to exploit the copper ores until important technolgical 
changes in transportation, namely the railway, came into being. Nevertheless 
gold, and the mobile beef steer assured the community a place in the history of 
British Columbia for the twenty-five year period. 

The early settlers were beset by the isolation, loneliness, and the 
monotony of day-to-day living, but they kept the site alive between gold rushes. 
Through their perseverance of seasonal changes, fires and floods, a focus of 
attention was maintained" 

It was the resources of Princeton which enabled the community to sur-
vive. Gold provided the initial interest, the rich grassland the continuing inter-
est, while the copper and the dream of the rail connection provided a promise for 
the future" 
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INTRA-URBAN RESIDENTIAL MOBILITY IN CAPE TOWN: WHO MOVES 

H. L, Zietsman 

To effectively answer the question "who moves" in the context of intra.-
urban residential migration also requires information on who does not move, A 
comparison between the population, housing and environmental characteristics of 
those who had changed residence during a specified period of time with that of 
those who had not moved is therefore necessary, in others words, a mover-stayer 
framework as proposed by Brown and Moore (1970). An analysis of these differ-
ences should throw more light on the underlying factors that are responsible for 
the phenomenon of intra-urban residential mobility, as "who" moves is related to 
"why" households move. 

The Research Problem 

A study of the literature reveals that life style, life cycle, level of living 
and the residential environment are possible labels which could be applied to the 
general factors which influence the residential mobility of households. These 
underlying dimensions are not mutually exclusive, but act interdependently (Bell, 
1968). It is also not very clear which variables represent these factors most 
satisfactorily, so that the multitude of possible interactions between chosen 
variables poses a complex problem in an attempt to distinguish between movers 
and non-movers. Traditionally, the approach has been to select a limited number 
of variables and to analyse the mutual relationships between these variables by 
way of control variables during cross-tabulation. The problem with this approach 
is that the number of categories and control variables makes high demands on 
the sample size, so that this requirement excludes the possibility of controlling 
for a whole range of possible interactions. 

An alternative to this problem is the application of discriminant 
analysis. By measuring residential mobility on a nominal scale each household 
can be classified as a mover if the household had changed address during a 
specified period of time, or as a stayer if it had not moved. By the application 
of discriminant analysis all variables thought to be relevant can be analysed 
simultaneously, whereby it is possible to identify a subset which in combination 
provides the best separation between the groups. This approach not only 
provides an indication of the most relevant variables but also of their relative 
importance. The overall success of the discriminatory power of the selected 
variables can be evaluated by re-classifying the households on which the analysis 
was originally conducted (King, 1970). 
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A Case Study: Cape Town* 

The data on which this research was based was obtained from a 5% sample 
of White households resident in the Cape Metropolitan Area in 1977. Question-
naires provided the necessary data for approximately 5,000 households, of whom 
34.1 % had moved within Cape Town at least once during the study period 1971-
1976. As many variables as possible were included in the analysis, giving a total 
of 24. The approach was exploratory so that preselection of variables was 
avoided as far as possible. A complete list of variables is to be found in the 
Appendilc The variables measure characteristics of the head of the household, 
household composition, the housing unit, the household's satisfaction with housing 
unit and neighborhood, as well as other aspects such as distance to work, dura-
tion of stay and future mobility expectations. It is important to note that hous-
ing characteristics of movers refers to previous places of residence while that of 
non-movers to their present residence. 

A stepwise discriminant analysis was conducted with the aid of a 
computer program (Nie et~ 1975) during which the most important discriminat-
ing variable was entered first.. Other discriminating variables were subsequently 
entered in an iterative manner by pairwise comparison, to select the next most 
"important" variable for the discriminant function which has the form: 

D· = d- 1 z1 +ct. 2 z2 + ...... +d. Z 
l L l ~ lp p 

If the addition of a variable led to redundancy of another variable already 
included in the equation the least useful variable was omitted. This procedure 
resulted in the selection of a subset of variables which maximally distinguished 
the movers from the non-movers. The selection criterion chosen was Rao's V, 
which is a generalized distance measure that results in the greatest overall 
separation of the groups (Klecka, 1975). 

After fifteen interactions the analysis was ended because the additional 
improvement in the ability of the discriminant function became statistically 
negligible, as measured by an F-ratio of 1.0. The 15 variables selected by the 
discriminant analysis are listed in Table 1, as well as the coefficients of the two 
classification functions. Nine variables were not included in the discriminant 
function, namely sex, marital status, nationality, language, religion, occupation, 
number of occupants, future expected mobility and size of dwelling unit. These 
variables therefore make no contribution toward distinguishing between movers 
and non-movers, either because the variables are inherently unrelated to the 
phenomenon of residential mobility or because they are subsumed by other 
variables already included in the discriminant function, which is probably the 
situation, for example, in the cases of "number of occupants" and "number of 
children"" 

The five most important variables which distinguished most between 
movers and stayers are briefly discussed in the sections which follow. 

*Cape Town is the oldest city in the Republic of South Africa, with a 
total population (1970) of 1,100,000. 
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TABLE 1 

DISCRIMINANT AND CLASSIFICATION FlTNCTIONS 
DERIVED BY DISCRIMINANT ANALYSIS 

Variables 

Ownership 
Age 
Duration of Stay 
Length of Marriage 
Housing Satisfaction 
Housing Type 
Age of Dwelling 
Length of Residence in City 
Number of Children 
Employment 
Income 
Housing Condition 
Neighbourhood Satisfaction 
Education 
Distance to Work 
Constants 

Home Ownership 

Function Coefficients 
Discriminant Classification 
(Standardized) Movers Non-r,iJ:overs 

0.618 14.609 12.844 
-0.454 0.356 0.399 
-0.254 0, 134 o. 172 
o. 247 0.326 0.308 

-0. 246 -1. 036 -0. '749 
-0.182 4.910 5.462 
0.168 0.925 0.801 
0.168 0.064 0.052 

-0. llO 2.292 2.406 
0.102 8.036 7., 694 
0.089 -0.363 -0.433 

-0.078 10.349 10. 545 
0.066 5.009 4.911 
0.049 L715 1. 692 
0.030 0.098 0.095 

-71.961 -71. 267 

Ownership emerged as the most important discriminating variable 
between movers and non-movers with a discriminant coefficient of 0.618 (Table 
1). A result which is in accordance with numerous previous studies on residential 
mobility (Pickvance, 1973). Renters are the most mobile group and owners the 
most stable, or the movers vis-a-vis the non-movers. A cross-tabulation between 
ownership and residential mobility reveals that renters are about three times as 
mobile as owners (Fig. l(a)). This difference in the mobility behavior between 
owners and renters is ascr-ibed to the economic and psychological ties which are 
established with a property as soon as ownership of the residence is acquired. It 
is especially the economic tie which is immediately present when a financial 
commitment is made by the household's investment in a home. In addition to this 
factor it is much more expensive for an owner of a single dwelling to change 
residence than for a renter (Shelton, 1968). This differential cost probably results 
in owners being much less sensitive to attractive alternatives than renters. 
Apart from these implications of cost it can be arg11ed that home-ownership also 
provides the possibility for on-site home alterations to suit changing needs of the 
family, thereby reducing the necessity to move. Fredland (1974) is also of the 
opinion that the decision to' buy a home is taken in view of future expected 
mobility, so that these factors all contribute to the difference in mobility 
behavior observed between owners and renters. 
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(a) Q\llJNEASHIP (c) LENGTH OF MARRIAGE (d) DURATION OF STAY 

l'eacs 
(b) AGE (e) HOUSING SATISFACTION 

Years 

Figure L The Five Variables 

The age of the household head was found to be the second most important 
discriminating variable. Also the relationship between this variable and residen-
tial mobility is well documented. The consensus is that age of the head of the 
household is related to residential mobility behaviot· via the life cycle (Speare et 
al, 1974). As a household progresses through the stages in the life cycle its size 
and composition changes and accordingly housing needs also change. To satisfy 
these changing housing needs-for example the need for space-some households 
find it necessary to adapt by changing residences from time to time. It is 
especially during the early stages of the life cycle when household size increases 
markedly that housmg needs are dynamic. Stabilization gradually enters as the 
household ages and children eventually leave home (Sabagh, 1969). The result of 
a cross-tabulation between age and residential mobility shows that 63.8% of all 
households with heads between the ages of 26 and 30 years had changed resi-
dence during the study period, whereas this percentage for those in the age group 
above 60 years was only 18.2% (Fig. 2(b)). 

Duration of Stay 

The length of time that a household has been living in a particular dwel-
ling unit also emerged as a strong distinguishing characteristic between movers 
and stayers~ This negative relationship between duration of stay and residential 
mobility is known as the axiom of cumultive inertia and has already been used in 
stochastic models of the residential mobility process (McGinnis, 1968). This 
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phenomenon has ben explained in terms of the development and strengthening of 
social ties with friends in the neighborhood. But apart from this possibility there 
is a considerable overlap between duration-of-stay effects and that of aging, 
refered to previously. To this can be added the duration of residence in the city, 
because the probability that a household has found a satisfactory dwelling place 
is directly related to the length of residence in a particular city, so that the 
overall propensity to move is further reduced. Movers are typically households 
that have lived in their present dwellings for five years or less. Up to 60% of 
these households had moved during the period of study, in comparison to 
approximately 20% in the case of households which had a duration of stay 
exceeding five years (Fig. l(c)). 

Length of Marriage 

The propensity to move is negatively related to the number of years that 
a household head has been married. Also this relationship can be explained in 
terms of the relationships between life cycle, family size and housing needs, A 
large number of movers are shown by the literature to be young married couples 
with small children (Chevan, 1971). Couples with older children have by implica-
tion been married longer and are residentially more stable, probably because 
moving is disruptive to social ties which take a long time to become established, 
while the presence of school children complement these social considerations. 
Parents possibly argue that a residential move could negatively influence the 
psychological development of their children, so that the total effect of all these 
factors would lead to greater residential inertia with increased length of mar-
riage (Long, 1972), Of the households in which the marriage had been ten years 
and less, 62.4% had changed residence during the period 1971-1976. This 
percentage decreased gradually to 19. 7% for the households with a length of 
marriage exceeding 40 years (Fig. l(d)). 

Housing Satisfaction 

The last variable which distinguished between movers and non-movers to 
be treated explicitly is overall housing satisfaction. Speare (197 4) regards resi-
dential dissatisfaction as a necessary prerequisite for a household to even consi-
der a search for an alternative dwelling, Housing dissatisfaction is generated by 
the changing housing needs of households and their perception of the place utility 
of the current dwelling relative to all other potential dwelling places in the 
system (Wolpert, 1965; Brown and Moore, 1970; Clark, 1975). The classic study 
by Rossi (1955) emphasized that the size of dwelling unit and especially the 
household's dissatisfaction with the size of the unit plays an important role in the 
desire of the household to change residence. Satisfaction with the dwelling unit 
is most definitely an important distinguishing characteristic between movers and 
non-movers, as 77 .1 % of all movers expressed great dissatisfaction with their 
previous dwelling units, whereas only 21.5% were actually satisfied with their 
previous dwellings (Fig. l(e)). 

Other Distinguishing Characteristics 

The five variables discussed above are representative of some of the 
factors underlying the process of residential mobility, namely life cycle, social 
and economic ties and housing. With regard to the other distinguishing variables 
which were selected by the discrminant analysis it is suspected that some of the 
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results may be spurious. This can be noticed in the direction of the signs of the 
discriminant coefficients. Housing type shows a negative association with the 
propensity to migrate, which is contrary to the expected relationship. Single 
dwellings were designated by a value of 1 and apartments by a value of 2, so that 
one would expect a positive discriminant coefficient, as apartments are charac-
terized by higher mobility rates than single dwellings. Both length of residence 
in the city and the index of neighborhood satisfaction show similar unexpected 
inverted relationships, A possible explanation for these results can be afforded 
by the inter-correlations which exist between independent variables, so that 
when these intercorrelations are partialled out it could lead to the unexpected 
results obtained (Johnston, 1978). It is also interesting to note that stated neigh-
borhood satisfaction ranks very low on the list of possible reasons for changing 
residence. This is contrary to what would be expected, as numerous studies have 
identified environmental factors as important contributing variables (Clarie, 
1975; Daly, 1968). 

Evaluation 

The re-classification of households on the basis of their characteristics 
through the application of the two classification functions has enabled an evalua-
tion of the discriminatory power of the discriminant functions in separating the 
movers from the non-movers. Re-classification was done without~ priori speci-
fieation of the proportional distribution of movers and non-movers in the sample, 
and thereby reducing the percentage "erroneous" classifications. Li spite of this 
results were ver·y satisfactory (Table 2). The percentage classified correctly was 
74.7%. Slightly more non-movers were correctly classified than movers, namely 
75.9% to 72.5%. This indicates that non-movers are identifiable with greater 
confidence than movers; however the differences are small enough to ignore and 
are probably related to the disproportional presence of non-movers in the 
sample. 

TABLE 2 

EVALUATIONOF THE DISCRllVIINANT POWER OF THE 
DISCRIM:Il'IANT FUNCTION 

Classification 
Number of Estimated Group Membership 

Cases Movers Non-Movers 
Movers 1.708 1. 238 (72. 5%) 470 (27, 5%) 
Non-Movers 3,299 796 (24 .. 1%) 2,503 (75,9%) 

Discriminant analysis holds promise for practical application in an 
attempt to identify potential movers, so that mobility rates can be calculated on 
the basis of which the residential mobility component of urban housing demand 
can be estimated at any given point in time (Kaiser and Weiss, 1969). A possible 
drawback could be the large number of variables required to obtain an accept-
able level of accuracy during classification. In spite of this, the technique has 
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heuristic value as it is possible to ascertain to a certain extent which variables 
are the most important in distinguishing between movers and non-movers. 
Although discriminant analysis has proved to be a fairly robust technique, not too 
much importance can be attached to subtle differences in the rank order of 
variables, due to the problems of measurement and multi-colinearity in data of 
this nature. 

Finally, it may be said that movers are renters, younger than 30 years of 
age, and if married then for less than ten yearn, have a duration of stay of five 
yers and less and are very dissatisfied with their current dwellings. 
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PINUS RADIATA AS A BEACH DUNE STABILIZER IN NEW ZEALAND 

Michael P. Mcintyre 

The drowned and broken coast of the northern part of New Zealand's 
North Island gives the appearance of innumerable sheltered harbors, some of 
considerable size. And many of them have been heavily utilized from early 
historic time to the present: the Bay of Islands, Waitamata, Whangarei, Tauran-
ga, Poverty Bay, Mercury Bay. But all of these have easterly exposures. Long 
years of harsh experience have brought about the realization that a distinct 
difference exists between the east coast and west coast harbors in terms of 
practical shipping. It is simply a matter of the lee position relative to the 
stormy Tasman Sea with its boisterous, sometimes savage winds; especially in 
the days of sail, ease of harbor entrance and egress dictated something less than 
pervading high winds directly onshore. But above and beyond this drawback has 
been the effect of the Tasman storms as they kick up surging, plangent surf 
along the western beaches and harbor entrances. Virtually every large coastal 
indentation has a shallow restrictiog bar at its mouth which not only constitutes 
a major hazard to navigation but limits free tidal penetration. Lacking tidal 
scour, sand washed in from the sea, combined with silt from debouching streams, 
fouls the waterway at an accelerated rate transforming it into a series of shal-
low mudflats. Hokianga, Kaipara, Manukau, Raglan and Kawhia all suffer to 
greater or lesser degrees from these maladies. This is nature at work attempting 
to fill in the indentations along a fretted c:oast and ultimately to smooth it into 
an uninterrupted, featureless, littoraL 

In places where this has already been accomplished and the straight 
shoreline faces an active sea, as for example 90 Mile Beach, Bayley's Beach, the 
Kaipara Heads, IVIuriwai and Waiuku, yet another natural eroding process is at 
work., Here are migrating sand dunes put into motion by surf and wind. As they 
march inexorably inland, phalanx upon phalanx they overwhelm forest and farm 
alike, 

So the west coast has its problems: seemingly commodious, landlocked 
harbors are rendered almost useless for ship navigation by treacherous entry bars 
and shallow waters; beaches are stormy and hazardous for swimmers; and long 
stretches of shelving coast are afflicted with ambulating beach dunes threaten-
ing to engulf the adjacent countryside. This last is the topic at hand-how to 
develop effective methods to slow or suppress entirely the insidious sands? It 
has not been a simple task. 

Efforts to control dune migration began as early as 1910 with the intro-
duction of marram grass (Ammophelia arenarea) grass from the North Sea coast 
of Europe. Here was a rank grass with an extensive root system whose natural 
bedding ground was the sterile, restless, beach dunes and a plant that actually 
seemed to prefer a moderately saline soiL Except for the especially active 
foredunes just above high tide line, marram proved to be a very effective stabili-
zer in a number of locations, 

But another European model in dune stabilization was intriguing. In the 
Landes region of France, fronting on the stor,my Bay of Biscay, the introduction 
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Figo L A general view of unimproved sand country, To the left are 
manuka covered back-dunes; at the right, actively migrating 
foredunes. 

of grass to impede advancing sas1d had been followed by pine tree plantings. 
These had taken hold and grown into mature forests producing valuable economic 
products as well as permanently solving the dune problem. However, early 
attempts in New Zealand were only moderately successful from the standpoint of 
persuading the pine trees that sand was the ideal soil for propagation and growth, 
and when some exotic pines did finally survive and reach maturity, they were all 
too often varieties that produced an inferior quality of saw log, 

The real breakthrough came in the 1930s and 40s with the widespread 
planting of Monterey Pme (Pinus radiata). l.n its natural habitat-the Monterey 
Peninsula of California-radiata g1·ows with moderate success on a light and 
sandy soil; but when transported halfway around the world and planted widely in 
the coarse pumic•::! of the North Island volcanic plateau, this remarkable tree not 
only survives where other trees had not done well at all but whole forests now 
flourish. It also has pr·O'Jed to be an excellent timber tree; it is both fast growing 
and susceptible to j)rocessing into a wide range of wood products, With these 
impressive credentials it became only a matter of time before radiata was 
introduced into the dune habitat, and given a helping hand by the forester it 
demonstrated growth habits superior to all species tried before. 

Through the years a system has been perfected which culminates in a 
mature radiata forest on the beach dunes within thirty years; a forest which: (1) 
stabilizes dune migration, (2) produces a continuing supply of merchantable saw 
timber, and (3) as a happy by-product, supplies for the harried urban vacationer a 
pleasant quasi-wilderness recreation site. 

Just 20 miles north of Auckland is the southernmost reach of extensive 
Kaipara Harbor, the largest enclosed waterbody in New Zealand. But fronting on 
the Tasman Sea it suffers from all of the indignities of west coast harbors in 
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general, hence throughout its recent history Kaipara, despite early high hopes, 
has been relatively useless for any kind of significant shipping. The entrance to 
the harbor, less than 5 miles wide and gradually narrowing, separates long narrow 
peninsula bars which in turn isolate the harbor from the open sea. The 
southernmost of these called Woodhill, which extends 30 miles or more from 
l\lluriwai to South Head has been one of the pioneer sites for experimental coastal 
dune fixation. 1 

The system of artificial plant succession that has evolved utilizes three 
basic steps. First, the marram grass is planted directly by hand on the shifting 
beach sand. Sometimes the movement of the sand is arrested a bit by installing 
sand fences, sometimes the newly planted grass clumps are watered and fertil~ 
ized. But the marram is amazingly tough and persistent and a high percentage of 
success is achieved with a minimum of care. Once the marram is established and 
flourishing (usually 1-2 years) then a perennial tree lupin (Lupinus arboreus) is 
sown broadcast amongst the tussocks. Despite its name this yellow lupin is only 
2 feet high at maturity, but it comes on rapidly over a period of a year or so 
between the more widely-spaced grasses and eventually covers the greater part 
of the sand surface helping to further stabilize the dune. 

It is at this point, perhaps 2-3 years after the initial grass plant, that the 
Monterey pine seedlings are introduced. Normally the lupin is tractor-crushed 
and the new little foot-high trees planted at about 10 foot intervals amongst the 
debris. 2 It should be noted that lupin is a legume and studies have demonstrated 
that ~he nitrogen released by crushing is of distinct benefit to the radiata seedl-
ings. And further that the partial recovery of the lupins following crushing, at 
the same time the trees are taking hold, provides both a sheltering nursery crop 
to shield the delicate seedlings from sun and wind, and ~ contiuing supply of 
nitrogen to the soil through their developing root nodules. Years of trial and 
error prove that it is difficult to establish lupins on an ambulating sand bedding 
medium without the initial stabilization by marram; and almost impossible to 
establish young healthy trees without the aid of lupin. 

Much of the Woodhill district can be divided into two types of dunes: (1) 
the lower and more active foredunes at the tidal periphery and (2) the higher, 
older billowed back-dunes. The former are not always susceptible to complete 
control since they are newly developing almost on a ~ily basis and, moreover, 
are afflicted by soil salinity, high winds and !':ea spray. Nonetheless, near their 
inner margin marram grass normally prospers and lupin and radiata follow in 
sequence. But the closer to the sea the more difficulty is encountered in forest 
establishment as the trees are affected by "salt burn" and stunting, which render 
them relatively useless as timber. They do arrest the dunes, however, and the 
question is often simply one6of marram vs, radiata measured against cost and 
sand stabilization efficiency, 

The massive back-dunes present, on the whole, somewhat lesser 
problems., ln many places they are already effectively fixed by a dense cover of 
native manuka (Leptospermum scoparium), This is a woody shrub, rather than a 
kee, that rarely exceeds 20 feet in height. It is often regarded on the north 
country farms as a weed but it establishes itself rapidly and acts as a protective 
cover over large areas of light, unstable and eroding soils. On the bacl<-dunes, 
although generally stunted by the wind, it forms dense 10-foot high thickets., 
Manuka can be readily bulldozed and lupin, followed by radiata seedlings, suc-
cessfully planted right through the trash, Only on the steepest slopes or where it 
has invaded the foredunes is the manuka cover allowed to remain. 

In the young radiata forest early management techniques revolve strongly 
about pruning and thinning. This is especially significant during the first ten 
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years because research has shown that continuing lupin growth contributes 
strongly to the health and vigor of the young trees, and lupin will not survive 
without a certain minimal light at the forest floor. Experimental pruning as 
early as the fourth year appears to be beneficial; and thinning at ten years not 
only opens up the developing high canopy of the now siz~ble trees but produces 
saleable chips and/or poles which aid in defraying costs. A second thinning at 
22 years reduces tree density to a final [)0 stems to the acre, to use the forest-
er's terminology, and again produces useful timber. By now the importance of 
lupin is nil and other kinds of secondary grow th have taken over. If grass is well 
represented or has been deliberately sown, neighboring farmers are allowed to 
pasture their cattle beneath the trees, their movement limited by temporary 
electric fences. Other management problems include rabbits and possum, which 
are controlled by poisons; fire; and plant diseases (fortunately not widespread in 
New Zealand radiata forest) which are attacked by an array of aerial sprays. 

Fig. 5. A 15-year old radiata forest 

One of the reasons Woodhill is of particular interest is tha.t due to its 
seledion as a pioneer site in dune stabilization, overall management has evolved 
here to the point that second-generation forests, already well underway, are 
projected as doubling the per-acre productivity of their predecessors. Precise 
planting schedules, proper spacing, pruning and thinning, and replacement of 
early experimental groves of such margmal timber trees as Monterey Cypress 
(Cypress macrocarpa), European Maritime pine (Pinus pinata), Bishop pine (Pinus 
muricata)..l and sundry eucalyptus varieties, imprnve the yield of valuable wood 
products. '1 In traveling north from Muriwai to South Head one progresses from 
older plantings to newer. At South Head proper there are still dunes to conquer, 
one reason being that the sandy wasteland had been set aside as a military aerial 
bomb range. But plans call for eventual silviculture both here and across 
Kaipara entrance to include another 30 miles of beach dunes to the north. 
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Lumbering is regulated by the New Zealand Forest Service but contracted 
out to private firms and they in turn service a private mill near Helensville 
equipped with saws, kiln snd a chemical plant. A separate chip and particle 
board factory is not far away. This specific location for wood processing was in 
part dictated by a second sizeable radiata state forest at Riverhead, southeast of 
Woodhill, which supplies supplementary saw logs. Riverhead is not a dune con-
trol project but rather an attempt to produce exotic trees on a heavy clay soil 
which at one time supported a Kauri (Agathis australis) forest--an exercise in 
solving an entirely different set of problems .. 

A..s an interesting and related aside there is a radiata forest at Waiuku on 
the 1191ge dunes just north of the Waikato River mouth, 25 miles south of Auck-
land.· This district, like Woodhill, was an early experimental site for beach sand 
stabilization and it has shown a ver·y similar developmental pattern, even to the 
point of current second-generation trees already thriving. But there is a major 
difference. The dune sands at Waiuku are titanium-rich ironsands suitable for 
use as commercial ore; and with the establishment a few years ago of an inte-
grs.ted steel mill just eight miles distant, the Waiuku forest is in the midst of a 
mineral as well as wood products development. 

The ore-rich region has been divided into 250 acre blocks for clearing and 
mining one at a time. Mature timber goes to the mill and the ironsand to a 
separator for· preparation of blast furnace charges, There the process is a simple 
scrubbing with water followed by magnetic separation of the useful titano-mag-
netite, All residue, which makes up a very high propot·tion of the initial prnduct, 
is retumed to the quarry site and a new forest begun, S-0, a sustained-yield, 
block-cutting, lumbering regime has been initiated complicated only slightly by 
the short-term borrowing of the soil so that some of its useful elements may be 
removed, Curiously, preliminary research tends to indf0ate that the trees grow 
slightly better on the prncessed sands than the origmaL 

Large parts of both Woodhill and Waiuku forest and beach are kept open 
to the public on a year-around basis for recreational purposes. Only in areas of 
active logging, planting, mining, or military use m"e thet"e normally any restric-
tions. But New Zealand has not, as yet, been faced with the "blessings" of trail 
bikes and dune buggies in large numbers, nor have there been hordes of hunters, 
so far, where rabbits and fallow deer are the only game. But all of these 
folks may well find their curbed in some fashion sooner or later if 
merely to protect them from ead1 other. And although experienced surfers find 
the beaches exhilarating, these can be treacherous in the extr·eme for a casual 
recreational swimmer. Nonetheless, as of now, the general ambience is one of 
quiet solitude where it is difficult to envisage a major metropolis only a half 
hour's drive away. 

CITATIONS 

1Jew, P. cl Foredune Stabilisation-Muriwa1 Beach Domain, S-Oil and 
lNater, VoL 7 Nos. 1 & 2, 1970, pp. 1-5. 

W. R. J .. , lnitial Spacing and Financial Return of Pinus radiata on 
Coastal Sands, New Zealand Journal of Forestry, Vol. 13, No. 2, 1968, pp. 203-
219. ., 

"Gadgil, Ruth L., The Nutritional Role of Lupinus arboreus in Coastal 
Sand Dune Forestry, H. The Potential Influence of Damaged Lupin Plants on 
Nitrogen Uptake by Finus radiata, Plant and S-Oil, Vol. 34, 1971, pp. 575-593. 

ll5 



4Gadgil, Ruth L., The Nutritional Role of Lupinus arboreus in Coastal 
Sand Dune Forestry, I. The Potential Influence of Undamaged Lupin Plants on 
Nitrogen Uptake by Pinus radiata, Plant and Soil, Vol. 34, 1971, pp. 357-367. 

5Jew, op. ciL 
6Whiteside, L D., Timber Quality of Radiata Pine at Woodhill Forest, New 

Zealand Journal of Forestry, VoL 9, No. 2, 1964, pp. 171-183. --

7Mead, D. J., et al., Responses of Pinus radiata to Thinning and the 
Presence of Lupins, New Zealand Forest Research Institute Silviculture Report 
No. 119, Feb. 1969. 

8whiteside, op. cit. 
9New Zealand Forest Service, Waiuku Forest, folder (6 pgs), E, C. Keat-

ing, Government Printer, Wellington, 1978.-

lOGadgil, Ruth L., Miscellaneous Glasshouse Experiments on the Nutri-
tional Potential of Some North Island Coastal Sands, I. The Effect of Titano-
Magnetite Extraction on Growth of Lupinus arboreus and Pinus radiata in Waiuku 
Sand, New Zealand Forest Research Institute Soils and Nutrition Report No. 17 
(unpublished), 1970. 

OTHER REFERENCES 

Ber, P. J. and C. Smithies, "Subsurface Sowing of Yellow Lupin (Lupinus arbor-
eus) for Economical and Rapid Sand Dune Stabilization at Woodhill For-
est," New Zealand Journal of Forestry, VoL 18, No. 2, 1973. 

Gadgil, Ruth L., "Nutritional Availability in Coastal Sands With Particular 
Reference to Lupinus arboreus on Pinus radiata at Woodhill." Three 
Preliminary Experiments, Forest Research Institute Silviculture Report 
No. 90, November, 1967. 

Gadgil, Ruth L., "Miscellaneous Glasshouse Experiments on the Nutritional 
Potential of Some North Island Coastal Sands, III. The Effect of Added 
Nitrate and Phosphate on Growth and Nodulation of Young Lupin Plants in 
Woodhill and Mangawhai Sands," New Zealand Forest Research Institute 
Soils and Nutrition Report No. 17 (unpublished), 1970. 

Goncar, A. L, "Use of Lupins in Afforestation," Lesn. Hoz, Vol. 3, pp. 84-85, 
1950. 

Levy, J. W. and D. St. John, "Silviculture on Dune Sands," New Zealand Journal 
of Forestry, Vol. 9, 1964, pp. 162-170. 

Restall, A. A., "Sand Dune Reclamation on Woodhill Forest," New Zealand 
Journal of Forestry, Vol. 9, 1964, pp. 154-lSL 

Sutton, W. R. J., and J. 0. Drewitt, "The Volume and Form of Woodhill Grown 
Pinus radiata-A Comparison With Trees Grown in Other Areas," New 
Zealand Forest Research Institute Silviculture Branch Re ort No:-79 
unpublished), 1967. 

NOTE 

This study derives primarily from field work on the dunes during a 1973-4 
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AGRICULTURAL SOUTHLAND; PASTORAL MURIHIKU REVISITED 

William J. Brockie 

INTRODUCTION 

It is fitting if, in paying tribute to Professor Howard J. Critchfield, it is 
recalled that some 30 years ago, as a visitorto the University of Canterbury in 
the South Island of New Zealand, he spent the period from 1948 to 1950 gather-
ing material for his doctoral dissertation. This research presented the first 
comprehensive statement on the agricultural geography of Southland, As a 
model, it stimulated a generation of New Zealand geographers to analyze their 
rurnl landscapes; as a document it has provided a baseline against which subse-
quent development could be assessed. 

From the perspective of the 80s it is clear that Critchfield identified the 
trends that would underpin Southland's agricultural prosperity through the 
following decades. Moreover, even if it has since become unfashionable to 
emphasize physical constraints on agriculture, the reality of the regional pat-
terns he identified has persisted. Despite attempts to overcome their funda-
mental limitations, modern mechanized agriculture maintains an uneasy equilib-
rium with the natural environment, and with energy supply now holding a 
decisive position, this relationship may be taken as an expression of the long 
term stability of agricultural systems (Fig. 1). As efficient economic agriculture 
is the key to New Zealand's wealth and standard of living, this dependence on 
support energy demands evaluation so that the knowledge gained may be used 
both to achieve desired goals and to preserve objectives already attained. 

It is in this context that the agricultural evolution of Southland in the last 
three decades is assessed. 

BACKGROUND 

The Pre-Development Period of the Early 1950s 

By the early 1950s, efficient purposeful management of Southland's low-
land farms had been achieved. It complied with the general goals and objectives 
of New Zealand agriculture in that it combined food production according to 
sound ecological principles with both adequate return for the farmer and a 
surplus that provided the nation with overseas exchange. If subject to stress, 
these goals might be to some extent incompatible and under then-prevailing 
circumstances lowland Southland reached a plateau in development. The classic 
strategems of energy- and capital-intensive western agriculture-the deployment 
of fertilizer, mechanized equipment and chemicals-had reached a level where 
marginal production gains did not appear to justify the progressively dispropor-
tionate investment in goods derived from overseas funds, 

Critchfield summarises this argument and observes that an alternative 
solution to increased production would be to extend the efficient lowland prac-
tices to the 500,000 hectares of undeveloped downland and hill country, that 
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together comprised some 35% of Southland's occupied aJ'ea. In this alternative, 
there was doubt of the extent to which intensification could be achieved by 
conventional farming methods. Transformation of the uplands could only be 
accomplished by replacing nutrient-low grazings of indigenous tussock and 
browntop (Agrostis tenuis) with high yielding clover-rich pastures. Yet because 
much of the area was unploughable any simple extrapolation of lowland farming 
practices was likely to be both areally limited and economically prohibitive. 

In some ways the early 50s were propitious for such an alternative solu-
tion. A fresh, younger, generation of postwar farmers was more strongly moti-
vated; confidence had been established through firm wool prices and a continuing 
demand for meat and dairy products by a protein-hungry world-a confidence 
reinforced by sympathetic government policy. Major commitments to the pur-
chase of heavy agricultural machinery to work the tussock slopes ensured that 
the initial development was highly capital-intensive. 

In the decade that followed, 'terms of trade' became increasingly adverse 
for agricultural exporters. Prices for farm products increased at rates lower 
than those for manufactured goods. fo_s elsewhere, Southland farmers were 
forced to seek lower cost solutions to boost pastoral production and efficiency. 
Development was only able to continue by the acceptance, and progressive 
application, of a series of scientific-technological innovations that increased 
production dramatically without commensurate increases in capital Of' energy 
commitments, so that, paradoxically, as development was extended into more 
difficult hill country, it became, of necessity, less capital- and energy-
intensive. By the decade's end, economic, technological and social factors were 
mutually reinforcing to the extent that farm improvement became not only 
possible, but obligatory. 

farm Improvement 

If the Southland farmer had one lesson to teach the world, it was the 
appreciation of the role of legumes in grassland farming and the associated 
efficient management practices. In this system clovers, stimulated by topdress-
ings of phosphatic fertilizer, fixed atmospheric nitrogen which, in turn, sup-
ported high-producing strains of pasture grasses. The integral role played by soil 
micro-organisms was also appreciated and the drilling of clover seed inoculated 
with rhizobia became common practice, Even so pasture vigor declined through 
time and it became accepted routine to plough under such reverting pastures and 
grow a winter fodder crop or a cereal crop, before sowing back into pasture. 

The intervals between 'rotational ploughing' could be extended by massive 
applications of lime, but, in combination, ploughing and liming effectively con-
fined farming both physically and economically to the less rugged country, The 
role of lime was something of an enigma, and Critchfield comments on the logic 
of a situation where lime was applied where no lime deficiency could be shown to 
exist, and he draws attention to the detrimental consequences of excessively 
high soil pHs. Nevertheless, continued pasture response ensured that liming as a 
practice persisted, It took several years before a trace element deficiency was 
confirmed--that of a mineral either supplied inadvertently as impurity in the 
lime, or one made available by an alkaline pH. Little doubt as to the identity of 
the trace element remained after it was demonstrated that molybdenum 
increases in availability with increasing alkalinity, and that nitrate nitrogen 
ta.Ken up from the soil cannot be released as a step toward protein synthesis 
without its presence. Excessive liming had masked critic0.l molybdenum defi-
ciencies both in the alluvium of the plains and the loess of the hills. Application 
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of sodium molybdate at rates of 150 grams per hectare gave pasture responses 
equivalent to liming at rates in excess of 7 .5 tons per hectare and removed 
immediately the logistical problem of distributing tonnage quantities of lime. ln 
turn, this meant that one major obstacle to realizing the potential of Southland's 
unimproved land had been overcome. Using aircraft molybdate superphosphate 
could be be distributed economically to areas wholly inaccessible by other 
means. 

The problem of introducing improved grasses and clovers into difficult or 
unploughable tussock remained as an equally formidable obstacle, In overcoming 
this too, aircraft were to play a decisive role. Once grazing management was 
ensured by dropping accessory fencing materials from the air, mobs of cattle and 
sheep were employed in a "hoof and tooth" role to trample or eat out scrub and 
tussock growth. Aerial topdressing, and oversowing with pelleted, inoculated 
clovers ~d gt"ll!SS seed, was then followed by stock trampling to consolidate the 
seed after it had fallen. 

Although major capital outlay was minimised, this model of farm 
improvement meant a decade or more of finar1cial stringency before benefits 
accrued from the increased productivity. The employment of stock as an agency 
of development was not without disadvantages. Concentrating stock on nutri-
tionally poor herbage had its repercussions in lowered meat and wool quality, 
besides reducing lambing and calving percentages. Sales of animals actually 
decreased as higher proportions of them were retained on the farm to ensure 
that the progressively increasing carrying capacity of the improved pastures was 
matched by grazing pressure. The better to control prolific pasture growth, 
stock, particularly cattle, had to be purchased-an item of expenditure that Oil<e 
superphosphate, seeds, and their distribution costs) was a new item in many 
budgets. Further paddock (field) subdivision fencing, gates, access tracks, 
enlarged sheep yards, cattle yards, woolsheds haybarns, topdressing landing strips 
and fertilizer storage bins were consequent, downstream, expenditures. 

During these early stages a particularly high degree of managerial sl<ill 
and personal resolve were demanded. Not all farmers met the challenge. Never-
theless by the early 70s-the conclusion of the most rapid phase of farm 
development-over 350,000 hectares of rough pasture had been transformed from 
farming units carrying 2.5 stock units per hectare to ones carrying an average of 
8 or 9 stock units per hectare.* 

Overall, production increased by 259% between 1950 and 1978. Such 
increases are by no means unique. United States data over the same period, for 
example, indicate increases of the same magnitude. What is different and signif-
icant is that these increases were achieved without the corresponding dispropor-
tionate increases in auxiliary energy inputs that have characterized most other 
systems of intensified western agriculture. 

*Stock Units (also known as Ewe Equivalent Units) 

Cattle: 

Ewes, per head 
Hoggets, per head 
Lambs, per head 
Others, per head 
Cows, per head 
Bulls, per head 
Calves, per head 
Others, per head 
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This is perhaps best emphasized by demonstrating that in achieving its 
increase in production, indirect inputs into Southland agriculture increased by 
only 55%. Even the already intensively developed Southland plain doubled its 
gross output for only 10% additional indirect auxiliary energy. 

METHODOLOGY 

In addition to assessing the changes in Southland agriculture, the study 
also seeks to present a methodology for the synthesis of man, agriculture, and 
energy, within a regional framework. An integral part of this objective has been 
to quantify energy components for Southland farming systems for two represent-
ative periods: the first in the early 1950s, the second in the late 70s. Little 
information has been available on the energetics of New Zealand farming until 
very recently, and this present paper draws heavily on methodology developed at 
the Joint Centre for Environmental Sciences at Canterbury University to achieve 
its aims, 

The approach selected is tht of Energy AneJysis* which seeks to define 
and formalize the gross energy requirements and energy yields of Southland's 
farming systems, but with solar and human energy inputs excluded. Simple 
direct inputs of fuel and power are supplemented by indirect components includ-
ing energy implicit in the manufacture and transportation of, say, fertilizers, and 
that in capital expenditures on tractors or buildings, suitably depreciated. 
Throughout, quantities are expressed in S.I. units, with energy in joules (J). The 
units used here are the megajoule (MJ-one million joules-and the gigajoule 
(GJ)-one thousand million joules. 

For comparison, an average man has a daily intake of 3100 kilocalories-
the 3100 Calories of the nutritionist-a figure equivalent to 13 MJ; a kilogram of 
wheat has a total energy content of about 16.6 MJ, and a litre of diesel fuel, 39 
MJ, or 142 MJ per U.S. gallon. 

Because there is, as yet, no established methodology, it is difficult to 
make direct comparisons, but it is clear that in capital-intensive western agri-
culture, food production requires auxiliary energy in amounts little different 
from the energy value of the food produced. For grain crops, the energy ratio is 
perhaps 3:1; for intensive livestock production, the ratio is less by perhaps one 
order of magnitude. Labour-intensive agriculture may achieve energy ratios in 
excess of 10:1, and occasionally, in rice culture, as high as 50:1. 

* Definitions 

AUXILIARY ENERGY: the energy purposefully sequestered in the process of 
producing a farm good or to modify a farming system. 

ENERGY INTENSITY: the amount of auxiliary energy expended per hectare 
(MJ/ha) 

ENERGY REQUIREMENT: the amount of auxiliary energy expended per 
kilogram of product (MJ/kg) 

ENERGY RATIO: the amount of energy returned divided by the amount of 
auxiliary energy expended to obtain this return 

ENERGY YIELD: the energy value of the output on a per hectare basis. 
NET ENERGY YIELD: the energy value of the harvestable produce per hectare 

less the auxiliary energy input 
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DATA 

Southland comprises a number of sharply-defined terrains each represent-
ing a distinct integration of landforms, soils and local climates. Southland 
farming mirrors this physical pattern closely and at the outset there was a oriori 
reason to believe that the major spatial pattern of contemporary farming sys-
tems remained in essence the agricultural regions recognized by Critchfield (Fig. 
1). Accordingly a stratified sampling scheme based on the proportion of farms 
within these geographical regions was adopted. For analytical purposes a target 
of 240 farms (a 5% sample) was considered desirable in view of known farm-to-
farm variability in farming efficiency. In practice this proved impossible to 
achieve, and a high proportion of selected farms had to be excluded because of 
the inadequacy of their r·ecords. Such farms were often adjudged to be among 
the least progressive; consequently the balance-117 farms representing a 2.4% 
sample of farm numbers, but totalling 3.8% of total area--is, on aggregate, 
perhaps biased towards better-managed units. 

Each responding farmer provided information on the quantities and 
sources of materials brought to and despatched from, his farm for the years 
1977-79. From this a simple energy-based input-output analysis was computed 
(Table 1). The energetics of on-farm activities wer"e less well documented, but 
the application of standardized New Zealand data that included cultivation work 
rates, tractor fuel consumption etc. enabled energy values to be assigned (Harris, 
et al., 1979). Because of the reduced sample sizes, the standard deviations of 
various input and production foe tors are large, with average values possessing 
limited significance. Consequently the data do not provide a wholly satisfatory 
base from which to derive spatial V!l.I'iations in the energ-y economy of Southland 
farming. However, extrapolations yield data that can be tested against the 
information from other sources relating to Southland. J_r1 aggregate, all agricul-
tural parameters fell within the 95% confidence limits save two-direct fuel 
usage and new machinery purchases-which were within the 90% limits. In terms 
of output-input data in energy terms, linear correlations were significant, if 
low, for· each region. Regression analysis confirms that the regional samples 
represent different statistical populations.. Thus combining the data to demon-
strate ove1·all Southland relationships has little physical meaning but in the 
present context, space precludes a regional discussion in Table L 

The data reveal that only in the intensive grassland farming systems of 
the Southland Plain and Lower Matama Valley, and the stock-cropping systems 
of the Waimea Plain, were farm outputs highly and significantly correlated with 
inputs. This could be taken to indicate a greater degree of managerial and 
physical uniformity within these farming systems. 'Best fit' regression lines 
seem to indicate the operation of the law of diminishing returns. 

In each of the other regions, data points are much more dispersed suggest-
ing that energy yields are determined by a combination of variable factors such 
as management objectives, stage of development or local differences in physical 
controls. The data available neither JUstifies nor permits more detailed analysis. 

Comparable data for regional farm production in the 1950s, were expect-
ably lacking. Only 37 farmers retained adequate records though a further 81 
provided less comprehensive information. The Agricultural Advisory Officer of 
the period was intet"viewed and his files and personal reeollections, together 
with some theses and land-utilization surveys, supplemented published informa-
tion. Precise fuel use data were obtained from excise duty repayments for 
motor spirits used for agricultural purposes. 
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_Qirect 
Diesel 
Petrol 
Electricity 
Other 
Total 

Indirect 
Fertilizer 
1V1achinery 
Cartage 
Fences 
Buildings 

TABLE 1 

SOUTHLAND: ENERGY INPUTS AND OUTPUTS 1979 
(in brackets, average for 1948-51) 

Inputs 
(x 106 GJ) 

Outputs 
x 106 GJ) 

Pastoral S:i::stem 
L317 (0.073) Sheepmeat 3.429 
1. 584 (0. 596) Wool 1. 181 
0.038 (0.001) Beef 0.929 
0.001 (0. 005) Dairy 0.250 
2.940 (0. 674) Other 0. 031 

Total 5.820 

CropE~ System* 
0 .. 340 (0.117) Cereals L937 
0.329 (0 .. 203) Seeds 0.011 
0.123 (0 .. 110) Lucerne 0.034 
0, 118 (0.116) Hay 0.085 
0.235 (0. 200) Total 2.067 

Contractors o. 050 (0.020) 
Chemwals 0.067 (0. 010) 
Other 0.020 (0. 001) 
Total 1.282 (0. 777) 

---~ 

Total Inputs 4.222 (l. 451) Total Outputs 7.887 

*!For E_rocessing or for sale only 

(1.52) 
(0. 33) 
(0.13) 
(0.46) 
i!hQL 
(2.44) 

(0. 50) 
(0. 07) 
(0. 0) 

~ 
(0. 60) 

(3.04) 

On a regional basis the data sample is small; nonetheless the information 
is internally consistent and the results have been regarded as providmg a suitable 
base for broad-scale comparison with the late 1970s data (Table 2). 

ENERGY INPUTS 

The objective of this section is to quantify the energy inputs of Southland 
systems. To this end, criteria had to be established for defining the 

boundary considerations and energy requirements for each physical input. Space 
precludes setting these out in detail or justifying the assumptions made, but a 
b:nef explanatory discussion is provided under each of the major headings in 
Tables 1 and 2. 

Direct Fuel Use 

This was clearly the largest input of all Southland farming systems for 
ee.ch period. The gross fuel use represents the total used for all agriculturally-
based operations. It includes not only on-farm usage, but fuel used in transport-

stock and fertilizer and by agricultural contractors developing land, as well a 
for attendance at stock sales, visits by veterinarians or agricultural 

extension officers" 
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TABLE 2 

REGIONAL ENERGY INPUT 1979 
(in brackets, average for 1948-51) 

x10 6 GJ 

South- Partly Hill & South-
land Waimea Waiau Down Devel- High land 
Plain Plains Plains lands oped Country Total 

Direct 
Diesel 0.351 0.234 o. 152 0.224 0.269 0.086 1.317 
Petrol 0.422 0.269 0.186 0.280 o. 323 o. 104 1.584 
Electricity 0.016 0.007 0.005 0.005 0.004 0.001 0.038 
Total 0.789 o. 510 0.343 0.509 0.596 0.191 2.939 

(0.196) (0.108) (0.055) (0.126) (0.150) (0. 039) (0. 674) 
Indirect 

Fertilizer 0.118 o. 056 0.026 0.034 0.073 0.033 0.340 
Machinery 0.098 0.056 0.032 0.039 0.078 0.026 0.329 
Cartage 0.038 0.020 0.017 0.014 0.027 0.008 0.124 
Fences o. 031 0.011 0.016 0.022 0.024 0.014 0.119 
Buildings 0.069 0.029 0.025 0.035 0.056 0.021 0.235 
Contract 0.009 0.010 0.002 0.006 o. 019 0.004 0.050 
Chemicals 0.018 0.016 0.005 0.009 0.017 0.002 0.067 
Other 0.005 0.005 0.002 0.004 0.003 0.001 0.020 
Total 0.386 0.203 0.125 0.163 0.297 0.109 1.283 

(0.348) (0.141) (0.114) (0.084) (0.071) (0. 019) (0. 777) 
Total Inputs 1.175 o. 713 0.468 0.672 0.893 0.300 4.222 

(0. 544) (0. 249) (0.169) (0. 210) (0. 221) (0.058) (l. 451) 

Note: Because of rounding errors, columns or rows ma;y not add 12recisel:z. 

Farmers interviewed were rarely able to define actual figures of fuel use 
for various farming operations though total consumption was usually available. 
The total energy input for each farm was then calculated from the area under 
cultivation and the passes necessary for the various crops. This was then multi-
plied by a factor modelled on prevalent slope, soil character, tractor power and 
the size and lay-out of the farm. Even so, only 43 to 68% of direct on-farm fuel 
usage was accounted for. This disparity was particularly evident in the case of 
dairy farms. It appears that a surprising proportion of direct fuel use must be 
attributed to ancillary activities such as the use of vehicles and tractors on a 
variety of tasks, from routine supervision, feeding and shifting of stock, the 
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transport of equipment and materials for fence, track or ditch maintenance, to 
collecting supplies from the nearest town. Employment of the tractor power 
take-off for various farmyard tasks was also a significant user of fuel. On the 
cereals farms of the Waimea Plains, grain drying to meet the statutory require-
ments of the Wheat Board was also an important fuel user. 

Field Contractors 

.Intermittent demands for heavy or specialized equipment during farm 
development, supplementary assistance during critical weather-dependent opera-
tions and the demand for the wide range of services offered by agricultural 
aviation, have provided one stimulus for the emergence of contracting firms 
providing a range of machinery and services. A second stimulus has been the 
program of State land development which has offered long term contracts lead-
ing toward the subdivision and settlement of unimproved grazing 'runs.' Other 
bodies such as county councils and the Southland Catchment Board are also 
included here insofar as they may be involved in roading, flood protection or 
drainage schemes. 

State land development has few constraints on capital or resources, and 
large blocks of 25,000-30,000 hectares have been cleared of scrub and tussock 
and sown down to pasture, employing practices that are highly energy-inten-
sive. Such schemes are comprehensive, and farm buildings, subdivision fencing, 
water supplies, drainage and roading are provided. The energy inputs for these 
have been included separately under the appropriate headings. 

The field contractors' component of the total development costs for the 
less rugged country of northwest Southland is about 7. 5 G W /ha, but in the south-
east peat swamp development poses greater problems, and auxiliary energy 
inputs have been assessed as 1L5 GW /ha. These latter energy inputs are 
included somewhat anomalously in the data for the already highly-developed 
lowland agriculture of the Southland Plains. 

Auxiliary energ-y associated with land development presents the problem 
of how it should be 'costed' in the analysis. In theory at least, it is analagous to a 
capital investment with benefits in perpetuity, but to be consistent with proce-
dures adopted elsewhere, it was considered rational, if arbitrary, to amortize 
land development energy inputs over a nominal 40-year period, 

As an indirect component of energ-y usage the calculated inputs are sur-
prisingly low, notwithstanding the allocation of high maintenance, repair and 
depreciation energy charges. The inclusion of direct fuel usage increases the 
energy commitment of this sector to about 10% of all inputs. This represents a 
five-fold increase over the early 1950s when contract cultivation, haymaking and 
crop harvesting together only just surpassed the energy contributions associated 
with itinerant shearing· and fencing gangs. 

Fences 

Efficient pasture management demands close control over stock grazing 
and intensification of farming has been accompanied by reductions in paddock 
size. Original internal subdivision was usually wire and wooden posts cut during 
the original land clearance from 'bush' (forest), and by the 1950s these required 
replacement. An alternative had been gorse hedges and, where well maintained, 
they offered tight, compact, stock-proof divisions that also provided needed 
shelter from cold wet "southerlies" at lambing time. Poorly maintained, they 
were sources of gorse infestation and by the 1950s many were being grubbed out 
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by farmers anxious to replace both hedges and fences by low maintenance con-
crete posts and wire. Such fences account for the high energy expenditure (70 
MG/m) in the 1950 data. Experience revealed concrete posts were brittle to 
cattle and many have since been replaced by undressed, preservatized, timber 
posts with lighter, high tensile, wire and droppers. Internal subdivision by elec-
tric fences permits retention of large permanent fields for cropping, but provides 
the tight control and flexibility for grazing herbage, or feed crops, directly. At 
17 MJ/m, such combinations offer substantial energy savings. 

Only in the high country have energy inputs for fencing increased. Subdi-
viding large grazing blocks and retirement of sub-alpine zones have often had to 
be accompanied by costly preparation and the provision of access tracks, while 
snow and rime ice at high altitudes also ensure that maintenance-energy inputs 
remain high. 

Farm Buildings 

Whether to include all farm buildings in a review of energy use in agricul-
ture is a moot point. As with individuals in any occupation, farmers have to be 
housed; consequently it is appropriate to exclude consideration of the energy 
value of the farm house from the energy budget of farming. The argument has 
additional merit when it is recognized that the characteristic farm house serves 
no specific agricultural function. Consideration of the energy implications of 
rural roads, schools and non-agricultural services has likewise been excluded. 

Yet the farm house had an important, though indirect, role in modifying 
the development of Southland's agriculture. The economic depression of the 
1930s followed by wartime shortages of materials meant that only essential 
house maintenance had been undertaken, and by the early 1950s many of the 
original wooden homesteads were approaching the end of their useful lives. 
Opportunity to replace them came with the higher wool prices of the early 1950s 
and for over a decade money that might have been put to farm development was 
tied up in new housing. The rural landscapes of Southland are noteworthy for 
these replacement houses, which are architecturally and functionally indis-
tinguishable from their urban contemporaries--their presence is witness to yet 
another factor favouring avoidance of high-cost development technology. 

The energy investment into what has been tel'med the 'ensemble of struc-
tures' is wholly relevant. As the complexity and magnitude of farming opera-
tions increased, so important financial (and energy) investments were made in 
new buildings. Most farms possess a woolshed or milking shed (dairy parlor), 
implement sheds, hay sheds, garage and workshop facilities, open or, more 
recently, covered stocl<yards and silage towers. Often the old farm house and 
stables have been pressed into service as additional barn space. Thfl more 
remote high country sheep stations are also likely to possess accommodation for 
itinerant contract workers-shearing gangs or musterers-as well as a manager 
and permanent hands. 

In aggregate, farm buildings represent an important proportion of the 
indirect energy input of Southland farming--some 18.3% at present. Compared 
with the early 1950s, this represents a marginal increase, despite a 16% decrease 
in the total number of farms, and despite modern structures having lower main-
tenance 'costs,' and depreciation spread over a longer period. 
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Machinery 

In his 1950s' analysis, Critchfield describes farming systems already 
substantially mechanized. Competition for the limited labour force and, increas-
ingly, repugnance toward the drudgery of non-mechanized repetitive operations 
provided the initial stimuli. Southland, as elsewhere, had chosen to substitute 
cheap imported energy for high wages; a trend reinforced in the ensuing decades 
when the country was forced into ever more competitive external trading situa-
tions, and the incentive for low-cost efficiency became paramount. The exten-
sion of farming operations provided a further impetus toward increased mechan-
ization and a wide range of specialized machinery and ancillary equipment was 
purchased, or leased, to speed land development. If today this tendency to 
mechanization has been reversed as machinery prices have escalated dispropor-
tionately to farm returns, reliance has increasingly been placed on the farm 
contractor to undertake the non-routine specialized operations of the farming 
calendar. 

Listing the machinery present on most farms reveals few differences from 
the 1950s-one or two tractors, a utility vehicle, trailers and a range of tillage 
and hay-making equipment. Substantial additional machinery present usually 
reflects development strategies or cash cropping. On the other hand, the basic 
vehicles are more sophisticated, and substantially more powerful and fuel-con-
suming than their 1950s' counterparts. 

The indirect input from machinery is second only to fertilizer in all South-
land farming systems. In 1950 it was at the top, but relatively there has been 
little change over the period. The energy assessment is derived from published 
data including an additional component for transport to, and assembly in, New 
Zealand. 

The increase in four-wheel drive vehicles and farm bikes has been 
matched by a decline in saddle horses, except for the few stations mustering high 
country sheep, but vehicle fuel requirements have far exceeded the energy value 
of crops and stocks produced from land formerly reserved for fodder. 

Contract Cartage 

In terms of the definitions adopted in this study, the transport energy 
costs of all goods moved from their new Zealand point of origin to the farmer, 
and from the farmer to the first stage of processing must be included here. 
Considering both direct and indirect energy inputs, their contribution exceeds 
that of fertilizers. It is estimated that over 27 .5% of all liquid fuel used in 
agriculturally-based operations is expended in the actual transportation of farm 
goods. If allbwance is made for the indirect energy component, over 21.5% of all 
the inputs to Southland's agriculture may be subsumed under this heading. The 
efficiency of agricultural cartage is inherently low. Strong seasonality of 
demand, one-way loads and low-loading factors characterize the goods must 
frequently carried-stock, fertilizers, lime, wool, and baled hay. To this must be 
added energy costs implicit in specialized handling equipment for bull< materials 
and high maintenance, repair and replacement factors resulting from long hauls 
over'back country roads. 

Although complete data could not be obtained for the early 1950s' situa-
tion, the relative energy costs must have been of the same magnitude. All 
fertilizers had to be transported by rail some 200 km from Dunedin, and very 
substantial quantities of lime were moved throughout the district in smaller, less 
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efficient, rail wagons and trucks. Only after molybdate superphosphate-pro-
duced from a new, local plant-reduced lime usage by 70%, were significant 
transport energy savings realized. 

Fertilizer 

Ranking second to machinery in the early 1950s, today the largest single 
indirect input to Southland farming is that associated with superphosphate fertil-
izers. Towards the mid-1970s fertilizer tonnage applied stabilized at almost 
exactly 10 times that of 25 years earlier. As the rate of application (0.3 tons per 
hectare) has not changed significantly, the increased usage is related almost 
exclusively to the extension of the area topdressed. 

A strong relationship between fertilizer application and production may 
be demonstrated statitically, The 'best fit' regression lines for both total and 
regional farm data are curvilinear-indicating that the highest producing farms 
are now subject to the law of diminishing returns. 

As has already been emphasized, the main difference between indirect 
energy inputs in New Zealand and those of other developed nations lies in the 
replacement of fertilizer nitrogen by biological nitrogen fixed by clovers. A 
conservative calculation shows that Southland clover pastures fix the equivalent 
of 126,000 tons of Nitrogen per year for the application of 22,500 tons of super-
phosphate containing about 10% phosphorus. 

The total energy cost of this 22,500 tons of phosphorus is about 0.50 x 106 
GJ, whe13eas to fix the same amount of i1itrogen industrially would require some 
8.8 x 10 GJ-an energy cost double that of all the direct and indirect inputs of 
Southland agriculture today. ln other words-:Clovers, stimulated by superphos-
phate provide a 17-fold saving in energy. This saving may well be an underesti-
mate as enhanced leaching, ammonification and associated pollution, are likely 
to be additional consequences of intermittent heavy applications of soluble forms 
of nitrogen. 

Moreover, there still remains considerable potential in this system. The 
clovers are eaten by animals which excrete mostly nitrogen in the form of urea 
that in turn stimulates grass growth. At the same time, decaying roots and the 
return of dung build up nitrogen in soil organic matter, As the basic principle of 
superphosphate and trace element application is to correct nutrient deficiencies 
likely to limit clover growth, this situation is not yet achieved, The optimum 
ratio of nitrogen to phosphorus in pasture is 10:1, but in Southland the average 
ratio is little more than half this (5,6:1). However, this is in part due to differ-
ent management objectives. Maximum nitrogen is linked to attempts to estab-
lish an 'all-grass' wintering system whereby 'capital' superphosphate is applied to 
obtain the peak sustainable level of nitrogen production from clovers (Fig. 2). In 
conjunction with careful management at very high stocking rates, this state is 
stabilized by subsequent light 'maintenance' dressings--enough to offset any 
nitrogen losses from the system. However, a second strategy is current on the 
Waimea Plains, where the accumulating soil nitrogen is used to 'fertilize' one or 
two successive cash or fodder crops before the land is resown to clovers and 
pasture grasses. Initially, this new pasture is clover-dominated because of the 
low nitrogen-status of the soil, and as such it provides excellent sheep food. 
With the subsequent build up of soil nitrogen, this is succeeded by grass-domi-
nated swards more suited to cattle. A particularly stable economic base from a 
closely integrated sheep-crop-cattle system characterizes this strategy. 
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PASTURE DEVELOPMENT 

TUSSOCK TUSSDCK/BRDflNTOP 
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Maintenance 
Topdressing 

IMPROVED PASTURE GRASSES 
(Ryegrasses & Cocksfoot) 

Nutrient status reduced to 
earlier stage of developmert 

TRANSFER OF NUTRIENTS BY STOCK MOVEMENTS 

Figure 2. Pasture Development 

129 

DRY MATTER 
PRODUCTION 

FERTILITY 



Chemicals 

That only 5% of indirect energy and L6% of all auxiliary energy inputs 
are involved, emphasizes the limited extent to which Southland relies on agricul-
tural chemicals, yet their role is totally disproportionate to the actual quantities 
applied, 

Helicopter spraying of hill slopes or river beds may be necessary during 
farm development, but extensive treatment of established pastures is unusual, 
and spot spraying is the norm. Elsewhere, weed control in cereal crops, or aphid 
control in seed potato areas provide instances of small-scale local use. 

The most widespread employment of agricultural chemicals is in dips and 
drenches designed i:o control external and internal parasites in stock. Locally, 
selenium and cobalt deficiencies have also been countered in this way, but these 
minerals are now incorporated in fertilizer, and stock obtain them from the 
herbage or by ditect soil ingestiono 

Compared with 1950, there has been a six-fold increase in the usage of 
agricultural chemicals, but, in large part this has been due to the development of 
new products and techniques, Of these, 'chemical ploughing' is finding favour as 
an alternative to conventional seed bed preparation on lighter soils susceptible to 
wind erosion. From an energy conservation viewpoint, direct drilling offers 
savings of more than 60%, and, as fuel prices rise, the economic attractiveness 
of the technique is likely to increaseo 

Independently of direct agricultural use of chemicals, significant quanti-
ties of the organic phosphorous poison 1080 are being used by Rabbit Boards to 
control introduced pests-principally the rabbit and the opossum. A killer policy-
-reinforced by total decommercialization-enabled a measure of control to be 
achieved and rabbits no longer pose the threat they did when Critchfield studied 
the area. 

ENERGY SAVINGS 

The present study reveals that, in aggregate, Southland farmers are 
relatively low user-s of direct and indirect energy. They have correspondingly 
restricted choices of action to achieve eithe!' direct or indirect energy savings 
without risking drastic losses in outpuL 

While this is true in the aggregate, individual farm data emphasize inputs 
vary significantly, with all components being strongly, P·:>sitively, skewed above 
the mean. Management policy was probably the most important factor· in deter-
mining energy efficiencies. Some farmers were revealed as using up to eleven 
times more indirect energ'y-mainly in fertilizers or purchased concentrations--
than their neighbours, without significantly superior outputs being obtained. 

In terms of direct fuel use, it is possible that some overall savings could 
be achieved mainly through the use of more economic vehicles for routine, non-
specihc, farm servicing tasks. The wide variations in tillage practices also seem 
to offer scope for economies particularly if chemical ploughing were more 
widely adopted, 

OUTPUT 

The output data have been calculated on the 11at the farm gate" condition 
of livestock and crops, Ln line with normal practice, the concept of f.o.b, is 
applied in the context of the energy used to transport the farm products to the 
next stage in the system (freezing wm·ks, stockyard, wool store, dairy factory, 
etc.) (Table 3 and Fig. 3) 
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TABLE 3 

REGIONAL ENERGY OUTPUT 1979 
(in brackets, average for 1948-51) 

x 106 GJ 

------- ~-~ 

South Parlly Hill & 
land Waimea Waiau Down- Devel= High 
Plain Plains Plains lands oped Countr,i:: Total 

Sheepmeat 1.611 0-431 0.287 0.457 0,462 0.181 3.429 
Wool 0.650 0.168 0,095 0, 138 0.080 0.050 L 181 
Beef 0.180 0, 137 0.079 0.092 0.291 0.150 0.929 
Dairy 0.229 0.017 0,.003 0.001 o.o o.o 0.250 
Other 0,020 0.004 0.002 0.005 0.0 0.0 0.031 
Total Pastoral 2.690 0.757 0.466 0.693 0.833 0.381 5.820 

(0. 159) (0. 630) (0. 281) (0. 150) (0. 184) (0.036) (2.440) 

Cereals 0.770 0.930 0.088 0.094 0.025 0.030 l. 937 
Seeds 0.001 0.004 0.001 0.002 0.001 0.001 0.010 
Lucerne 0.007 0.021 0.002 0.003 0.001 0.001 0.035 
Hay 0.026 0.041 0.011 0.007 o.o 0.0 0.085 
Total Cropping 0.,804 0.996 o. 102 0.105 0.027 0.032 2.067 

(0.186) (0. 236) (0" 115) (0.035) (0. 015) (0.017) (0.604) 
Total 3.494 L 753 0.568 0.799 0.860 OA13 7.887 

(1. 345j (0.866) (0.391) (0. 185) (0.199) \0. 053) \3.040) 

It should also be noted that the gross energetic value of farm output has 
been used, Le,, the total energ-y content of the animal carcass has been used. 

data so derived are substantially gteater than the digestible energy by a 
of 3 in the case of sheep, and 2 in the case of cattle. This convention is 

ne·::essary &!.d particularly important in the case of the wool clip which, as an 
industrial "crop," has a grose energy conte•1t of 23 MJ/kg although as an altem-
tive to petroleum-based man-made materials, it has a value four times this. 

The predominant farming system is that based on sheep farming, Of 5,HlO 
farm holdings in Southland, 4,600 gain their predominant income from sheep, 
and, in aggregate, produce 17% of New Zealand meat and 1696 of wooL Several 
different emphases may be sub.sumed within 'sheep-farming,' but apart from the 
'mm::,' the production and sale of fat lambs is the main objective with cattle or 
3ropping subsidiary. Only on the 'runs' is wool production the dominant objec-
tive, and even here improvement of 'winter' country has often implied a surplus 
of high nutritional feed available to maintain a subsidiary fat lamb flock (Fig. 4). 

Energy use has been strongly influenced by the development of downland 
and hill farms for more intensive gni.:::ing. The substantial energy required to 
improve this country is not yet matched by output, and, as indicated, such ar,eas 
return the lowest energy ratios (Table 4). Even so, most of these properties are 
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ENERGY FLOW IN SOUTHLAND FARMING 

0 

INPUT 

AUXILIARY ENERGY INPUTS 

&ili[m~rnm 
Fuel & Power -~1 Materials 
• Cap1!al~ 

diesel, petrol, other ! 
!h • I ~~~~~~ ngs ,,. fert~ i zers 
~ tracks lime 

4 8 x 106 GJ 

OUTPUT 

Cartage 

machinery, trucks, 
tractorsi aircraft, 

~ harvesters 

II 

chemicals 

MECHANIZED FARMING OPERATIONS 

ploughing, sowing, harvesting, stock mustering 
general servicing 

L A N 0 

FARM PRODUCTION 

Cattle 

"' Dairy 

I 
CASH CROPS 1100L PRIME STOCK LIQUID MILK 

Figure 3. Energy Flows in Southland Farming 

132 



lzj ,_,. 
~ 
'" (I) 

'!'" 
(fl 
rl-
1-J 
~ 
() z-
'" (I) 

PJ 

ii 
0 
>-1 

(JQ 
PJ s. 
N 

~ 

>-' 
15· 

"" 
p 

"" I-'• p 
w g 
g: 
PJ p 
0, 

ltj 
PJ 
[/l 
rl-
0 

""' ~ 
(fl 
'<: 
[/l 
rl-
(!) s 
[/l 

ORGANIZATION OF SOUTHLAND PASTORAL SYSTEMS 
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now able to fatten lambs and 9;·ovid;; stm·e cattle io1 fm1shing en the lcmland 
farms. 

Total Input 
(X 106 GJ) 
Total Output 
(x 106 GJ) 
Energy 

Intensity 
GJ/ha 

Energy Yield 
GJ/ha 

Net Energy 
Yield 
GJ/ha 

Energy Ratio 

TABLE 4 

REGIONAL ENERGY PERFORMANCE 1979 

South-
land Waimea vVaiau 

Plains 

(Oe 21sr:' 
L 175 0 713 0.408 

(0. 230) 
3.494 L 753 0. f.68 

(12. 29) 
3.604 6. 541 5.258 

(12.80) 
10. '718 16.083 6,. 382 

(0. 57) 
7. 175 9.542 1,, 124 

(L 14:1) 
2. 97.:1 2 46:1 l,, 21.1 

Ps.rtly Hill & 
D,o-~,rn- Devel~ High 
lands 

0.672 0.893 C.,300 

799 0.860 0 •! ! 0 • "I...LJ 

4.,624 3.461 0~521 

5 .. 510 . 33i1 0.'717 

0.876 -0.127 0.1S6 

l,, 19:1- 0"96~1 l. 38 :1 

4 2~;2 

7.885 

2.809 

s." 183 

2.380 

1. 85: l 

*in brackets, dairying on the Southland Platn ---·~. --~~~-------·~-~ 

In general as farms hav12 been 
increased~ but this has> to some been 
rnanagement practices/ par-ti,'2ularly the near eliminatiorr of cn,srgy-demts1d1ng 
brassica winter feed crops by a1l~gr·as3 v1inter1ng, It is n.c·r~ethe1ess &. corrd11ent on 
the innate conservatisro of f:1rm·ers that this systern inttodtlcEd the late 1950s 
has only r··ecently become an aec.epted fYH3.nE1gen;ent ted·ir;ique---supporting the 
adage that it takes 20 years bst"veen a successful dern.onstrat~_0n in field trial3 
and widespread adoption. 

On the positive ihe lamt· kill has mcrea.sed three-fold since 1950 and 
ewe mutton by 3~5 tirHes 5. like vvool, th.c ewe k1l~ varies considerably frorn 
year to year, on seasonal conditions and 
farmer response to pr10Bs~ The vvool used 
in the •2nerg-1 calculati0ns is about 25% lower than 
Downstream, the increased 1xoduction of meat ha.::: lt:d to direct 
transport energy through the ectablishm-cnt of e. fo0rr.h freezing w0l"k0 in 
the center of major production. 

Farrning is now direct-srj to consolidating, the B<.dva:r~ces in pasture 
productivity and the perform!mc2 in tsrms higher lambii'cs: 
percentages and heavier As indlcat8d subsequently j in the r1ex1· 



3C~ yes.tc the geneticist is likely to provide the sarr1e sort of contr·ibution froln 
Evesto{~~ as was achieved from pastur'e :.n i:he pasL 

Or:E the rnarn codributions towards attaining high Energy rat10s has 
£:;'.}:rf.e 2~3 c. t"esdlt of s_ six-fold increase in cattle number·s. Unlike m0st overseas 
~anc~-~ or feedlot spe~iaEzed b·sef cattle produ(;U.on in Southland is 
elr.nost unknown 1 -cattle forn1 &! integ2al pari: of the development and rnain-
tsr~s.:Jce of inrer:s]ve gracsland farming fo"'.:;ussed en sheep (Fig. 4). 

In land development; their role is as wvrk:ing cattle-browsing, trampling 
arid thereby weakening scrub 1 fsrn and tussock, to create aecess for sheep~ On 
nnptcving pastures, breeding herds consolidate soil and suppress any tendency to 
_r2ve:rs~ort-vvhile h--; intensive lovwland young 1 fattening stock 
120.cr.r-:.l the seasGn.a.l fl:..:s:--te::: of prclific -cs,n produce rnetabolic prob-
le;m fer 2). In the term, the tcend towards all-grass 
fs_r·'.111ng \Alill perforrn an lfi:121-oeasingly in1por-
tant I'C;le rnaintenance of a balanc.ed soil s11vardo 

b p:-e·~!Se figth'E3 can be allocated to dir-ef2t or indireet energy 
Ftputs i:n ~ht: system, but it is evident that the 
benef~ts ;:,r~::: investrnent in money or' energy,. 

fer:cing, cattle yards, the purchace of breeding or fattening stock 
er+·ertise are ths only unequivocal £nputso 

p\·ecise relations oi- the breeding and fs.{:tening aspects of the be,2f 
s;Jb·--system cernain t::, be determined 1 Ui1til that has evolved~ a continuing 
9cablem 13 likely to be the m3_mten£1nce viable breeding herds in conjunction 
v1ie1 fEt--stock production flexible eno11gh -co meet the cyclic demand and price 
fliJ.ctuations that have characterized wocld export beef markets over the past 
decade, 

N,J othsr branch of Southlap_d's agncuHure has changed so radically as 
th-EY .;:::~ da~_rying~ Its contractiony already wBll defined by 1950 1 continued 
u~Giff1~r:iished the foHowing decades) and its contribution to Southland's 

froill 17 .896 to 2,.796, For a variety of reasons, 
l0st its e.ttractPJerFcss~ and the of producers who possessed a 

viai:je option exerr:ised fVla.ny farmers K'egarded dairying as little n1ore 
in\;GfftC so:1r·~e j or even a teJT1po!L'acy expedient that 
cream checlc3 m;,til other, more profitable, enterprises 

coal·:i be e0tablished. Escaj)e from dairying's rigid, twice daily, milking schedule, 
the contir,u.ing financial eornmitments to meet inereasingly .stringent hygiene 
PEC}iEerr&ents) allied to pr0Jitab1lity, v1ere 1push1 factors for inany 
mer·~~ security of two independent incorne 

not determined by more efficient 
overseas rnarkets~ 

of many producer::: has been accompanied by a 
e0r:ot!'a•3tion of the geographical areas serving the two town-·m1lk treatment 
sts.tic,ns and the sole remaining cheese of the 42 oi::iceratmg in 1950. The 
,2onsequenccs have be'3n ch:::.sernin&.t·2d the area~ As factories closed, 

opportt1nities contracted and services were reduced or withdrawn~ 
energy terms the impact has been equally greaL To meet contratual 

obligati0ns for yea;·-round town-milk, both rndirect and direct energy inputs have 
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increased so that the energy intensity of dairying now exceeds any other South-
land farming system. Compliance with hygiene regulations has meant new 
milking parlors; the installation of refrigerated stainless steel holding vats, 
elaborate sterilizing equipment as well as frequent inspections by veterinary and 
herd-testing services. A significant increase in the use of electric power for 
machine milking, chilling and hot water has also accompanied the changeoveL 
Now that production is no longer seasonal, hay- and silage-making must be 
supplemented by fodder crops and purchased concentrations. Direct fuel use is 
likewise increased, with twice daily stock mustering and the daily collection by 
factory tankers now uninterrupted throughout the year. 

However energy outputs have also increased significantly. Herd sizes and 
yields per lactation have both increased by over 30%, and cull cows and 'dairy 
beef' also contribute so that energy yields of the order of 2.8 GJ/ha are second 
only to those of the most intensive sheepfarming areas. Nonetheless, the result-
ant energy ratio of 1.14:1 is low among the regional subsystems. 

Only crops grown for sale are considered under this heading. Fodder crops 
for winter feed on the farm are considered part of the pastoral system and their 
energy usage has been set againt the outputs of stock and stock produce. 

Cereal cropping (wheat, barley and oats), with some lucerne for sale, are 
regionally important sources of income for many farmers. For a variety of sound 
physical and historical reasons, commercial cropping tended to concentrate on 
the drier alluvial soils of the Waimea Plains and this tradition has persisted. 
Most decisions to cultivate land combine the need to replace degenerating pas-
ture with guaranteed contract prices.. In this way an additional economic base 
and stability is provided for the farm enterprise. 

The present survey revealed that energy inputs in the cropping subsystem 
varied widely between farmers and from season to season. These differences 
were greater in respect of tillage practices and fertilizer programme. Seed bed 
prepafation and drilling varied particularly both in terms of the implements used 
and the number of tractor passes. A single direct drilling to as many as a dozen 
separate operations were reported, practices varying according to soil conditions 
and the whim of the farmer, but the greatest differences in energy inputs was 
associated with varying dependence on the use of nitrogenous manures. 

Total direct and indirect energy inputs ranged from 1.3 to 3.3 GJ/ha, 
which when compared with the yield of an average crop of wheat or barley (4100 
kg/ha) gives an average energy requirement of L8 MG/kg of cereaL With 1 kg of 
grain containing 16.6 MJ of energy, the input:output energy ratio is about 9.2. 

By comparison, commonly quoted figures for the United States indicates 
it takes between 5 and 6 MJ to prnduce 1 kg of corn, with a corresponding ratio 
of the order of 3. 

Compared with the early 1950s the energy input has increased but yields 
have increased even more. Table 1 implies that the energy ratio has more than 
doubled during the period. 

This increase reflects the success of operating cropping as an adjunct to 
intensive grassland production. It has become increasingly common practice to 
utilize the soil-nitrogen buildup under clover-based pasture to grow cereals or 
lucerne without the need for additional fertilizer. As all-year-round grassland 
systems continue to develop, green fodder crops can be replaced by cereals or 
even 'energy crops' such as beet within such long term rotations with advantage 
to the energetics of both livestock and cropping systems (Fig. 1). 
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FUTURE DEVELOPEMENT 

To adverse terms of trade must be added the problem of finding stable 
markets for pastoral production. Trade barriers in the form of tariffs and quotas 
presently characterize New Zealand's traditional markets. In consequence, 
farmers' incomes have been erratic, and sustained land development increasingly 
difficult. In seeking economies, it is often fertilizer usage that has suffered, as 
in the short term, production can be maintained. Despite over a quarter-century 
of intensification, more than 90% of Southland's hill soils are sub-optimal in 
terms of their phosphate-and hence nitrogen-levels. While stocking rates have 
increased more than three-fold the major benefits accruing from the attainment 
of a high level nutrient status have not been achieved. 

One solution that offers possibilities is to replace the present 'blanket' 
topdressing of properties by differential applications. L• this strategy, the most 
responsive areas are boosted beyond the optimum fertility level. Those areas are 
then extended by stock transferring that fertility through their excreta to the 
next most responsive blocks which are boosted in turn by heavy dressings of 
superphosphate (Fig. 2). 

It seems probable that under the prevailing ecoomic and world political 
circumstances, the deliberate pursuance of low cost, low energy solutions will 
dominate agronomic research. Jn the New Zealand context, this will imply 
increasing emphasis on 'natural' or biological means of enhancing both production 
and profitability. 

Three of the major threats to pasture productivity--clover cyst nema-
todes, the porina caterpillar (Wiseana spp) and the grass grub (Costelytra zea-
landica)-are being countered by biological measures rather than chemicals. 
These solutions include both breeding herbage strains resistant to attack by these 
pests, and introducing natural parasites or predators as controls. Further 
example of such applications have been the substantial productivity increases 
associated with supplementing the native earthworm fauna with exotic species, 
and mycorrhiza research into increasing the efficiency of clovers to utilize 
phosphate. Already increased knowledge of phosphate fixation to inorganic 
forms unavailable to legumes has modified the amount, frequency and timing of 
phosphate applications. Continued research into soil requirements has revealed 
that in the low rainfall areas of northern Southland, phosphate can be replaced 
by one-tenth its weight in sulphur, and elsewhere, that high stocking rates can 
lead to hitherto unsuspected deficiencies in potash. 

Despite the overall dependence on sheep farming, it is surprising that only 
now is attention being given to improving Southland lambing percentages which 
have shown no gain over the past 30 years. Flock fertility varies from 50% to 
140% with a mean of about ll0%. Such low figures are partly the result of using 
ewe mobs as instruments of development with consequent poor nutrition and low 
fecundity, but now that land development has peaked, rigorous culling pro-
grammes are likely to permit annual improvements of 1 - 1-1/2% in lambing per-
formance. Much more significant increases, to the extent of taxing management 
skills, are arising from replacing the traditional Southdown ram/Romney ewe fat 
lamb flock with more prolific breeds. In conjunction with the Suffolk ram, the 
Coopwroth (Romney x Border Leicester) and Perendale (Romney x Cheviot) are 
offering immediate lifts of 15-20% with potentials of about 40%. Even greater 
improvements are expected from diffusion of te Booroola strain of the Merino 
with its capability of 120% lambing in high country flocks (presently about 74%), 
and 180% in lowland flocks, 
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Selenium deficiency is now recognized as affecting fertility, fecundity 
and mortality and dramatic increases have been obtained from its cor-rection, yet 
of the farmers surveyed, only 45% had begun to use iL 

Also limiting impt·ovements in lambing performance has been the inadver-
tent encouragement of oestrogenic strains of (red) clover, Plant oestrogens 
occur also in lucerne (alfalfa) and the extent to which such substances have a 
deleterious and pErmanent effect on ewe fertility is only now being appreciated, 

Application of existing knowledge in these three areas represents the 
greatest potential for increased production du1,ing th8 next decade. Intensificia-
tion by this means is much more attractive than inct•easing the carrying capacity 
of pastures, in that already, mechanical damage by trampling to soils and herb-
ag·e is becoming significant barriers to the progressive build up of soil nitrogen. 

For the future it is not beyond possibility that Southland pastures would 
be able to return a net energy yield from animal products equivalent to that of 
the best energy-intensi>1e grain farming systems in the United Kingdom or North 
Ameria .. 

CONCLUSIONS 

The study has reviewed trends in Southland farming over the last 30 years 
and implicitly has compar0d its develo[)ment strategies with those of western 
capital- and ener~y-intensive agricultural systems- For the most part the trends 
reflect decisions made in response to shortages of capital, labour and land, 
Externally, adverse terms of trade, together with marketing problems for pro-
duce, have combined to 'cTeate an increasmgly invidious trading position. To the 
degree that contemporary economic performance can be improved through 
reduced dependence on direct and indirect inputs of energy, the internal and 
external trends are mutually reinforcing, Until recently it would have been 
misleading, however, to ascribe successi'1e objectives in management policy to 
anything more than fortuitous coincidences with energy-efficient farming. 

The one persistent exception is the deliberate continued dependence on 
biological nitrogen, and as management expertise has evolved, other, consistent, 
practices have emerged that also have favoured a low cost, low energy-input 
approach to farming. Grassland developed and sustained by aerial 
topdressig and over-sowing, in conjunction with efficient stock management, 
epitomises this. The reality of its 3uccess may be emphasized by noting that the 
energ<f ratio of regional pastoral production is approaching that of many w-estern 
cropping systems and in some cases equalling them" 

Nevertheless, to offset a deterior·ating trading situation, further signifi-
cant gains in output--or reductions in inputs-must be attained, The temptation 
to achieve this objective through increasing the auxiliary to farming is a 
real one, but, m the context, it can only be at the cost higher prices and 
decreased competitiveness on world markets. The choice of options is thus 
severely circumscribed, Deliberate energy conservation seems to have little 
potential. Any substantial reductions in direct or indirect energy use are likely 
to have strongly adverse effects on yields. Farmers consider themselves as low 
users of energy, with expenditure on liquid fuels a minor item in most farm 
budgets; consequently there is unlikely to be any strong motivation towards 
conservation. In view of 'che high costs in,1olved, many farmers feel that further 
land development would be unwise. Many othern feel that they are approaching 
the physical carrying capacity of their land. The most viable alterntive would 
appear to be 'intensification' based on continuing research into achieving higher 
productivity from pastures, crops and animals. Of these, the greatest potential 
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:,s seen to be improving livestock performance. As this is closely related to 
it promises to provide a further mcentive towards low cost, low 

ener·gy solutions to the prnblems of both farming income and national trade 
in-1.balance. 

It is irenic that, because of internati0naJ agricultural protectionism, one 
of 1:he world's most efficient producers of high quality protein cannot compete on 
world markets. 
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THE WIDENING VIEW OF LANDSCAPE APPRECIATION: 
WESTERN LANDS 

Ralph E, Levvis 

Americans have traditionally judged the beauty of landscape in terms of a 
t,tilirnced blending of water, forest and relieL This paper suggests that tradi-
tional landscape preferences are expanding to include all types of topography. 
Ttns is not to say that the writer believes that grasslands, prairies and vat'ious 
end er semi-arid landscapes wlll, in the foreseeable future, become more popular 
fom1 those with well-matked relief-water-forest combinations. However, with 
the current mtense interest m environmental matters, the appreciation of other 
landscapes appears to be increasing. The American West with its diversity of 
lasH:lscapes is an excellent region in which to explore this subjecL 

Wilderness and the Amencan 

Cunent attitudes toward landscape preference relate in varying degrees 
tc ;,,1lderness. :Even though most Americans never ef!ter actual wilderness areas, 
their perception of "wilderness" is influenced by the way they look at nature in 
general. And as the American views nature in terms of protected forests, 
abundant water and varied r-elief, the perception of wilderness is a strongly 
biased one. This point car1 be validated if the concept of wilderness is examined 
m its historical contexL Before doing this, however, the term should be 
defi;-,ed, The Wilderness Act provides a useful definition: 

A wilderness, in conttast with those areas where man and his own 
work dommate the landscape, is hereby rncognized as an area 
where the eatth a:,id its community of life are untr1mpled by man, 
whe.-e man himselr 1s a visitor who does not remam. -

ill other words, within the wilderness man is not allowed to pursue economic 
a·:!tivity, is noc allowed to trample, and is a short-lime visitor. Introduction of 
exotic 'Jegetation is unlawful and trails and campsites are deemed ugly. 

Partly in response to these constraints, attitudes to wilderness hac1e 
sharpened and hardened. Many wilderness worshippers maintain that only a 
select few should ever ent.er demarcated wilderness areas, but that they, because 
of partieular understanding of nature and their spiritual insights, should be 

among the few. When Justice William 0. Douglas tra_mped through the 
Gasca.de wilderness areas, he would curse when he met another party, Such 
behr.vior, while selfish in most people's eyes, represents the attitude of many 
wUderne2s lovers, And essentially this is the attitude of members of the Sierra 

Fortunately, not all persons react to the wilderness in this way. To the 
woods1Y1an or the sheepherder, the sight of a discarded tin can or a candy 
wrapper is not necessal'ily up3etting; rather it may be exciting, Man is nearby. 

civilization, comfort, needs and desires are all suggested by the tin 
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can or other discard. They are not seen as ugly, nor are they necessarily seen as 
beautifuL Being a discarded, erstwhile useful object, the tin can or candy wrap-
per fails to upset the woodsman's or the sheepherder's concept of wilderness. 
Similarly, although the proximity of a metropolis might disrupt the woodsman's 
and the sheepherder's attitude to nature, a small village or hamlet near the 
timberline likely would not. The latter, in fact, would likely be perceived as part 
of the scene, even part of the wilderness. To such persons, not everything that 
announces the presence of man is ugly. In short, wilderness to the woodsman and 
the sheepherder encompasses much more than the ideas and the ideals of John 
Muir. 

In earlier centuries, however, wilderness was frequently perceived as a 
place of evil, invaders, sin, death, fear-things that in most societies were sought 
out for destruction, or at least amelioration. Babylon watered the desert and 
made it bloom, early European man cleared the forest, and the Romans con-
quered both forest and swamp. When the ancient Greek philosophers spoke of 
"going into the wilderness," however, they were not referring to the uncleared 
forests of the north. They were referring to the well-cared for farm landscape 
not far from the city, To the English of the Vil<ing period, on the other hand, the 
wilderness was the home of the Viking and the forest his lair. The forest there-
fore was land to be cleared not just for farming purposes but so that this 
"wilderness" would not provide shelter for the feared northern invaders. To 
today's Englishman the untrammelled forest areas of, say, Western Montana or 
northern Idaho would certainly be regarded as wilderness, but not wilderness as 
we Americans perceive it. To the Englishman it would be undesirable 
wilderness. Desirable wilderness in his eyes may be no more than a pleasant 
woodlot or pasture out~de London, where nature can be enjoyed and handled 
with gentlemanly grace. 

When the first Europ~an settlers arrived on the North American continent 
their concept of wilderness was influenced by the all-pervading forest that 
provided places of hiding for the indigenous peoples (who were quickly labelled 
"savage") and an impenetrable vegetative cover that hid most of the best poten-
tial farmland. The wilderness in consequence became something to be destroyed 
out of both fear and need. Forests were razed and little thought was given to 
the conservation of forest resources, and certainly none at all to wilderness as a 
recreational amenity. In general, the European settlers came well-equipped to 
deal with such land. Their ancestors for a thousand years had been felling trees 
and clearing land. And, in turn, they learned quickly how to crop and graze both 
humid and subhumid lands, They performed their tasks with marked success. 
From coast to coast the wilderness was "reclaimed," and settlements 
established. Railroads, canals, roads and manufacturing industries helped round 
out the landscape to make the land a habitable and blooming gcene. AB Yi-Fu 
Tuan points out, old biblical commandments were being obeyed. In Hans Huth's 
words,: "The axe was even accepte~ as the most appropriate symbol of the early 
American attitude toward nature." But slowly-ever so slowly-the concept of 
wilderness, ingrained in the minds of the masses, began to be modified in the 
minds of the few. 

The Romantic Era 

In all probability the first conscious act of conservation in the United 
States took place in Pennsylvania in the seventeenth century, William Penn, the 
founder of the colony of Pennsylvania, did not himself care for wastefulness, but 
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it was not long after his colony was founded that he began to think of the wilder-
ness as a place that could offer spiritual solace and become a spiritual refuge. 
As a coXS'equence he ordered that one acre of forest be left for every five acres 
cleared. His idea, however, did not spread beyond the Quaker colony, and in the 
following century what came to be called Jeffersonian Doctrine precluded all 
hope of it doing so. While believing in the concept of harmony between man and 
nature, Jefferson believed also that the settler should clear the forest and farm 
the land, and that none of it be wasted. 

During the early nineteenth century, however, writers, painters, and poets 
in the Eastern states began to speak of nature in ways other than of conquest. 
The artist Thomas Cole was one Easterner who began to paint the wilderness in 
the 1830s. His paintings soon became popular in Eastern cities in which prosper-
ity had increased both leisure time and the quest for knowledge. In paintings like 
those of Cole the wilderness was romanticized and nature depicted as arrestingly 
beautiful rather than something to be feared. In literature James Fennimore 
Cooper deplored the destruction of nature's wilderness, and in his "Leatherstock-
ing" novels he instilled in his readers the idea that man should work to preserve 
the beauty of nature. During this same period, Henry David Thoreau and Ralph 
Waldo Emerson emerged as ardent advocates of nature. Their Transcenden-
talism, with its doctrine of the harmony of nature and God, persuaded many who 
sought to understand nature in both actual and aesthetic terms. The Transcen-
dentalists emphasized that wilderness was part of God's creation, not something 
to be totally destroyed or irrationally feared. Unlike John Muir, a few decades 
later, they believed that wilderness could and should be utilized-not totally 
destroyed nor entirely preserved. According to Ekirch, "Em~rson was optimistic 
over the way in which man could alter his environment." Emerson himself 
wrote: 

.... perhaps the most striking effect of the accurate adaptation of 
man to the globe, is found in his love of iL .. I am thrilled with 
delight by the choral harmony of the whol'1 Design! It is all 
design. It is all beauty. It is all astonishment. 

Thoreau thought and wrote in similar fashion: 

I go and come with a strange liberty in nature. Shall I not have 
intelligence with the eartts? Let us improve our opportunities then 
before the evil day comes, 

However, while the work of these writers and painters was appreciated and 
studied in the East, which had been settled for more than two centuries, on the 
western frontier, where wilderness was a fact of life, the concept of the con-
quest of nature strongly endured. New ideas-ideas of change--were in the 
making, however, and among the initiators of a new philosophy of wilderness 
were men who spanned more than a century-from Alexander Von Humboldt to 
Stephen T. Mather. The romanticists had introduced a new concept of wilderness 
and helped re-educate the thoughts of Easterners at least-politicians and educa-
tors, the educated and, most importantly, the wealthy. It was these men who 
were to implement the rising new ideas and turn them into a new concept of 
wilderness and the outdoors. 
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The Rise of the Conservationists 

The most important of the pioneer consecvationists was George Perkins 
Marsh,, His book Man 1md Nature which appear~d in 1864 was the first great 
work on the conservation of natural resources. His emphasis on the word 
'destruction' is distinctive. His was the first strong· plea for moderation and foe 
an understanding of the deleterious effects of the pressures thai: man had long 
exerted on the earth''s resources and amenities. He writes: 

Could this old world, which man has overthrnwn, be rebuilt; could 
human cunning rescue its wasted hillsides and its dessrted plains 
from solitude or nomad occupation, from bauenness, from naked-
ness, and fro!fb insalubri'i:y, and restore the ancient fertility and 
healthfulness. 

Marsh's work was studied carefully and his ideas in part tested durmg his 
lifetime. Gifford Pinchot, the driving force behind much of Theodote 
Roosevelt's conservationism, employed ma!1y of the ideas of Marsh Pm:3hot was 
never a wilderness advocate in the manner of clohn Muir, who at the time was 
pleading for the West to be lefi: untouched by the hand of man. Rather Pinchot 
pushed for the conservation of natural resources--espeoially of the forest--and 
evBntually he was appointed Chief Forester of i:he United States. 

Another of the early pioneers was Frederick Law Olmsted, the father of 
landseape architecture and the planner of Central Park, New York. A contem-
porary of Marsh, he was wii:h the idea of protecting some parts of the 
West, and for some years of his time was spent in laying the foundations 
for what was to become Yosemite National Park. John Muir, on the other hand, 
was to spend a great deal of his life preaching the values of untouched wilder-
ness. But it is unnecessary here to considEr in turn all the men who were instru-
mental in one way or another with the emergence of a new doctrine of conserva-
tion that has dofie much to change our concept of the outdoors. The examples 
given will suffice. L-i essence, because of thess msn and others like them the 
change was made and it came rapidly. 

Changing Attitudes R.egardrng; And Lf:mds 

As Bakker has pointed 
slowly than the apprsciation of 

of c-i.rid lands has evolved morE! 
He writes! 

Of all the physical features found in North America, the desert w 
perhaps the most undsrrated, the lesst understcod,.,,1a11d, in a multi-
tude of ways, the most beautiful of our landforms. L 

There are many res.sons for thi£ latH developrnenC The first and foremost is 
likely the percei:;tions held by settler·s of the Wsst who came from the forested 
areas of the East, Early writers on ths West depicted the desert as a thing of 
beauty, Washington Irving's description is typiccl: 

It spreads forth in undulating and treeless plains, and desolate 
sandy_ .wa.y-.~s v1rearison1e to the eye fro~n their extent and 
monotony. ~ 

Zebulin Pike's description of the land wes'l of the Missouri River as waste is 
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lH<ely tt1e origin of the myth of the 11 Gn::o.;c American D-eJsrt 1 11 as it carne {O be 
csJled. 13 

Later 1,vhen the transe:ontiri.ental railroads 
corr:pani2s :eunning theff1 pl.'"ornoted to·:1risrn, the 
forests and the la!..-~esj rivers and ccean were all 

ies a~d the 11 hfeless 11 deserts wEre virtually 

up th.·2 VJ est, and the 
mountain_s, the evergreen 

emphasized, whrle the dreary 
As train travel ;:hrnugh 

uncornfor table 9 hot, eany 

W. 

cornplair~ of the du.3LDess~ dreariness 
c0mrner.t2 of Josiah Gr·egg are t}picaL: 

A~most to a man they 
these dry rsgions. The 

It ~l-.ave 

dreaded 
hD'/.Jev~t~, to strike acr·oss this 

the whole party ~"Jt..S busy in 
dr:Jughty ckives are r\rery 

tfR,lellers~ This tract of country 
t 1p:ce.irie o~ear~, n for not a s1ngl.s 

Vlllile cot quite so fol'iJidding as the GreHt JArrAerican Desert> much of the 
the Great Pl&i1~s and the IVJid:r..rsst was avoided by 

believed tr~at trees gr·cw ifl soil only g1'ass e.nd weeds 
hen~e treeless regions carne be c·onsidered vast wastelands~ In 

parts of the Great Plains region were among the last fertile 
land in the United States to be set:Jed, Settlers 

with the hurnid EB.st their their 
expt:cts.tion of adequate When materialize, at 
least the quan.tities neiSded fo:•: farrr1ir:g 1 atter.~pts at :seUJernenl: arid 
r·egior~s failed, and the per·cept1cn of ::tri:1 region::; as batT-2n was 
furthier reinfvI·.r;ed, 

Changes 
is 

in tecreational p:cefer.ences have been; fc,r the 1Ti0{3t 
to s(;;arch the cont·.~r.npora:c'y ttavel and other 

hciwevsr, that gres.t have occuiTed, 
.e0n21dzred D,:;ser·ts,, semi-

with lovv relief and few landmarks are today 
Forest~ ~>{"rater and r~ig'fr :celi~f act still the preferred 

and other hithett·) 11drsaryu features are b·eing 
people. The turning of American atter~tion to 

is paid 
grot~nd 1 ct itical ·~nvironrri ental 

however Su0h landscapes are 
of envifon1nerrtal r:nenagernent :are 

a .. nd to the histo1 .. ieal be.ck~ 
n1ay b'2 successfully achieved~ 
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PlilMA.Rl SOURCE l\l!ATEEIALS AND THE STUDY OF 
THE LOCAL REGIOH 

t..1Hmes Y.l ~ Scctt 

The comment of the emineni: British geographer, Professor S. W, 
lNooldridge, that in seeking a suitable research topic "only a fool looks to the 
ends of the earth," has been variously interpreted. It is wise, however, to 
examine the stateoent as V;'o?l?;idge" rntended 1L S?ea.king o_f the_ stlidy of 

he lns1s ttd tna t H IB Lne local reg-ion dia ~~ pr"o,ndes the rcady-
made laboratory to be visited and worl(ed in over and over again. Ln the field of 
historical geography, no less than that of geomorphology, there is much to be 
c;aid for the detailed study of the local re~on, as Jean Mitchell so ably illustratss 

her pion.eer text, Historical Geographyc-
y et is is only in the pas,t decsi.de or so that the study of the local region 

has achieved a measure of academic respectibility in the United States" 
PB,re:-1thetically, it might be noted that America.n geologists and botanists have 

used the local region for thefr research projects; also, that in France and 
the local region becams rn1 important, if not a major field of study for 

the professional historian at a much earlier dai:e. 
The lamentable neglect of the local region by American professional 

historians has been comi;ziented on by a number of scholars, most recently by 
Kathleen Neils Conzen. P.evival of academic interest in local historical 
matters is the result of many interacting factors, among them the rise of 
historical demography in France," and the foundation in England of the 
Cambridge Group for the History of Population and social structure;- the arrivciJ 
on the historiceJ sce:re of the quantitative revolvtion .and the, initiation of the 
"new social history"; and th5 boost gwen to all Amec1can h1srnncal studies by 
the American Bicentennial. In consequence, the progress made local 
hmtoncal studies during the past decade has been considerable, and it is safe to 
assert i:hat much of the success has derived from the skillful use of abundant 
ll.!?chival records and other primary sou,,ce materials, 

Documentation of this u0surge of interest is not the primary thrust of the 
present paper, Rather its purpose is first to appraise the meager contribution of 
American historical geographero to the study of the local region, and second-
and more importantly-to review the archival and other primary source materials 
ave.Hable for such historical study, especially that of the Pacific Northwest 
Region. 

THE HISTORICAL GEOGRAPHER & LOCAL HISTORICAL STUDIES 

Lester Cappon's statement that: 

Local records-of towns and counties, churches and soeial 
organizations-have held a stronger attraction for historians in 
recent years than hither·i:o because the study of government and 
society in microcosm, seen through specific actions of identifiable 
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individuals, provides a relatively sound basis on which to make 
gen_era~zations of broader significance concerning the state or 
region. 

could almost equally well apply to the historical geographer-almost but not 
quite, as we shall see. What passed for historical geography a half-century--even 
a quarter-century-ago placed slight emphasis on the primary source materials, 
and showed little or no evidence of these having been looked at, let alone used, 
in the specific research paper or monograph. Va~ghan Cornish's well-known work 
The Great Capitals: An Historical Geography, excellent though it is in some 
respects, may be taken as a representative historical geographical work of the 
first half of the present century. 

Thanks in large part to the important pioneering efforts of such scholars 
as H. C Darby in England, Roger Dion in France, and Carl 0. Sauer and Andrew 
Hill Clark in the United States, the position is radically changed today as 
archival records have become increasingly a major tool of the historical 
geographgr. Darby's five-volume magnum opus, The Domesday Geography of 
England, more than any other single work in the field of historical geography, 
stands out as a monument of careful, archivally-based scholarship. 

To be sure, there are problems in the use of original records-and not a 
few pitfalls-as Alan Baker and his10o-editors emphasize in their Geographical 
Interpretation of Historical Sources. Ii-i their words: 

As the geographer is essentially concerned with spatial patterns 
and relationships, among the main problems taxing the historical 
geographer is the locayfn and size of the areal units to which his 
data is (sic) applicable. 

Be that as it may, the problems have been addressed convincingly and the pitfalls 
avoided by virtually all twenty authors of the papers included in the volume. 
And although less dependent on primary source materials, a ~~mber of the papers 
included in Geographical Perspectives on America's Past, edited by David 
Ward-notably those of Jordan, Lemon and Mitchell-show some of the same 
ability to use archival materials and solve, more or less successfully, the 
problems inherent in them. 

Although the use of records has increased notably in historical 
geographical, as well as historical studies, the awareness of the local region as a 
proper unit of study appears to have been seized more convincingly by the 
American historian than the American historical geographer, There may be good 
reasons for this, although I have not discovered any worthy of note. 

Long neglected by the professional historian and almfft disdainfully 
relegated to the enthusiastic-and generally untrailed-amateur, local history 
in the past few decades has attajfed a respectable ~isi-ce among the sub-fields of 
the discipline, ~irst in France, 1 then in England, and most recently in the 
United States.1 As Goubert noted in 1971: 

Only in the last twenty years has a new kind of local history 
become possible, The return to the unexploited archives of a given 
region or a given period was brought back into fashion by historians 
who generally were not born in 7the region studied and were not 
therefore expressing filial piety .1 
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Many important monographs on local themes by American historians have 
appeared in the past twenty years, among which should be menl_i,~med Sumner 
Chilton Powell's study of Sudbury, Massachusetts, Puritan Village; " Kenneth A. 
Lockridge's A New EnglfS1d Town: The First Hundred Years, Dedham, 
Massachuse_tts, 1636 1736; Sa!]0Bass Warner's S~reetcar Suburbs: The Process 
of Growth m Boston, 1870-1900; and Merle Curu's The Mak1rwi of an American 
Community: A Case Study of Democracy in a Frontier County. 

Recent American historical geographical scholarship has been less 
concerned with local themes, although its practitioners seldom have overlooked 
the relevant source materials. The efforts of Andrew Hill Clark of the 
University of Wisconsin, more than those of any other geographer, led to the 
primary source materials becoming the sine qua non of American historical 
geography. Clark's own works on New Zealand, Prince Edward Island and Nova 
Scotia in the colonial period have been widely recognized ~s splendid markers 
along the path of increasingly thorough archival research. 2 ~ However, among 
Clark's st~gents, interest in regional rathr than local themes appears to have 
prevailed. Of the nineteen doctoral dissertations in historical geogmphy 
supervised by Clark at the University of Wisconsin, Madison, eleven have since 
been published as scholarly monographs of rare distinction. Only one of them, 
however, Robert D. ritchell's study of the Upper Shenandoah Valley in the 
Eighteenth Century,2 is concerned with a somewhat local theme. The other 
American topics covered are of regional significance: North Carolina in the 
Eighteenth Centl\£~ (Merrens); 25 Southeastern Pennsylvania in the Eighteent9 
Century (Lemon); German Settlement in Nineteenth Ce']ztgiry Texas (Jordan);2 
and Food Supply in the Old South, 1840-1860 (Hilliard). Likewise with the 
various Canadian and other topics. And among the remaining eight, as yet 
unpublished, dissertations, only one strikes ~ 91ocal note--David Ward's study of 
Urban Growth in Nineteenth Century Boston. 

Yet with such local historical studies as those of Sumner, Lockridge, 
Warner and Curti as models, the possibilities for similar historical geographical 
studies would appear to be almost limitless. To the present time relatively few 
theses and dissertations, in addition to those noted above--and even fewer 
research papers and monographs-have appeared that deal with local topics. In 
the Pacific Nort_hwest, which has not hitherto been not_ed f:fo its historical 
geographical studies, apart from the works of Donald W. Me1mg, perhaps a half 
dozen studies can be counted that have been undertaken at the University of 
Oregon, the University of Washington and Western Washington University. 
Among them are Thomas Walter Pohl's 1970 University of Washington 
dissertation, "Seattle, 1851-1861: A Frontier Community," and two M.A. theses 
completed at Western Washington University: David G. Tremaine's study, "Indian 
arid Pioneer Settlement of the Nooksack Basin, Washington, to 1890, 11 and that of 
Daniel E. Turbeville, "The Electric Railway Era in Northwest Washington 1890-
1930." Both the WWU theses, those of Tremaine and Turbeville, have been 
published as monographs in the Occasional Papers series of the Center for 
Pacific Northwest Studies. 

With such active interest as there has been in the local region in virtually 
every part of the United States, it seems a foregone conclusion that eventually 
all the major themes-and many of the minor ones-of the historical geography 
of the Pacific Northwest will come under the scrutiny of scholars casting around 
for suitable research topics. Hence, with such a likelihood in mind, an attempt is 
made in the remainder of this paper to provide a guide to many of the archival 
and other primary sources likely to be of value to the historical geographer. In 
addition to comments on sources that will be of general value to the American 
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histor'ical geogTapher, inforrr;a-i:.ion is provided on e.rchival rnateria.ls held in the 
Pacific Northwest of more restricted regional 2.nd local significance. 

Defined by 
reco1-df and other 
11the non-current 

in Vlhich puiJlic 
are kept 1 and by Duckett as 

1nstitutior! preser'.red b·2cause of 
their continuing 
source of infcrn1B_tion. 
may be found 

but fr:equently O'.J.2rlook-sd, 
A1nong archival JT1aterial0 

reocrds of every kind--
rsc~rds / ledg,ers and cash books) invo1ces, way 

and muf2I'1 else; maps:; sketches and ~harts; and dravvings and 
archival colleet1on is quite El<e any other colleetion ir1 its 

or'ganizat1on~ although certarn 1iveil-sstablish~d principles ha-..re been 
developed 
accepted 
P-hrchives, 
wori<s that 

to the be it noted, 

Unfortunately, 
geographical reference VJQpJt:s on the 
to Geographical Hes~~Eg:~t!'-" J a~lc btri: 
recent works of Dun-enberger 0 a'1d 
help,, A eouple of papers with more promising 
Materials for the Geography of Colomal 
"IVlater~~ls Bearing, upon the _Geo~raphy of the Atlantic Seaboard, 1790 to 
1810,''c are only slightly more nelpruL 

The one geograljiical work of significance, Michael !\'!organ's Histot·ical 
Sources n1 Geography_}.. lS 1 unfortunately) devot·~d aJrnost exclusively to the 
BritIBh Isles. The American researcher) therefore, is forced to rely solely on the 
historical reference works, although so far as lo,3c;l history is concerned H is the 
British ·who have prepared the rnost useful gtddes for the ·11local11 

researche<". The Hantard Guide to American History a brief 
introduction to the major reference wor·k~ aad guides on archives, but H!?{en J. 
Poulton's sectim' on manuscripts and archives in Th12 Historian's Handbook'L may 

a more helpful introductio!! for the beginnef, Local history sources are 
reviewed in Thomas K Felt, Researching, Writmg and Publishmg Loca!. 

History.44 Most valuable of all, however is Philip C. Erool<'s stangard work, 
Research in .P ... r·~hives; The Use of Unpublished _ Primttry Soure:es 9 4._, which is 
confrned to American archives. 

Th2 ssetions teview, 
institutional other pr1vate 
records and photographic collections. 

The Public Records 

For many his~orical 

public r-2cords, business :cec;ords 1 

and rr1Hnus0ripts, ce.ctographic 

the public records will pro•1ide most of 
the source materials needed These public reco~~as corr1prise a huge 
and varied collection of the archves of federal, state and local 
governments, and of a of regional s.nd other government agencies. Their 
scope is vast as they take in asgect of c:uHural, d-smographic, 
economic, political, scientific Ironically, perhaps, the most 
significant local research may depend more on the federal and state record than 
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the local .one. For- example, matters concerning land ownership artd settlement 
may rnqm'.'e research m ~he r-eco;~ds of the .Bureau of Land Management (the 
successor w the General Land Of11ce set up rn the 1790s), the records of whicn 
include material on Donation Land Claims and Homestead Claims· the re;a,:d~ n.f 
the Bureau of Indian Affairs; and the tecords of i:he Feder·al a.nd State co~r-ts. lt 
is important, therefore, that both federal and state records as well a loc~l 
records be considered here. 

(1) Federal Government Archives: The vast majority of the federal 
l'ecords of histoncal importance are now administered by the National Archi·,res 
and Records Service and the materials held either in the National hrchives. 
Washington, D.C., or at one of eleven regional centers plus the variou~ 
Presidential Libraries, The records held are the most extensive and almost 
certainly the best org1mized and arranged of all public records in the country. 

Their value to the historical geographer was widely recognized when a 
special Conference on The National ArchPJeS and Research in Historic&l 
GeogTaphy, directed by A. P. Muntz--Andrew Clark's first Ph.D. student at 
Wisconsin, and Ralph E. Ehrenberg, was held in Washmgton, D.C., in November 
197L Papers presented at that conference have srnce been edited and publlsj:Jed 
under the title Pattern and Process: Research m Historical Geography/' 0 a 
volume that deserves to be more widely known. 
, . The main gmde to the coUeotion~ of thea.flational Archives is ~he Guide to 

tne Nat10nal Archives of the Omted 0tates, • · a weighty tome or close to a 
thousand pages, More specialized information is provided m the many hundreds 
of Reference Infoemation Papers, Special Lists and Preliminary Inventories 
published by the National Archives. Of particular value to the historical 
geographer will be Ralph E. Ehrenberg's "Bibliography to Resources on Historical 
Geography in the National Archives,'1 published as Appendix A of the volume of 
papers presented at thir, Conference on the National Archives and Research in 
Historical Geography. 48 Important also to the historical geographer will be a 
number of Resource Papers specially prepared for distribution at the conference 
by members of the staff of the National flrchives. Included among them are the 
following: 11Textual Records of the Geological Survey in the National Archives 11-

-1mi:;ortant because of the major- geographical surveys undertaken during the 
later 19th century; 11Records and Policies of the Post Office Department 
Relatir:g to Place-Names"; 11 Federal Census Schedules, 1850-1880; Primary 
Sources for His·i:orical Research"; and 1'Land Use U.S,A.: An Archival Profile." 

Four brief guides prepared for an earlier National Archives Conference on 
Statistic;al Research, held in May 1G68, are also 0£ great value to the historical 
geographer: 11 r11ajor Sources in Customs Bureau Records for Statistical Data on 
Exports and Imports of the United States to 1900 11 ; "Vital Statistics Relating to 
the American Indian in the National Archives"~ "Commerce Data Among State 
Department Records 11 ; and, perhaps most valuable of all, for the student of the 
local r,egion, "The Public Land Records of the Federal Government, 1800-1950 
and Their Statistical Significance." Some of these special papers have since been 
is:med as Reference Information Papers. 

A most valuable example of the use of federal records in local history is 
provided by Jane F. Smith in her pa!)er, "The Use of Federal Records in Writing 
Local History, 1149 which is a case study of a. township of Iowa County, 
Wisconsin. Of use also ~o the. historwal.geographer is Samuel P, Hay's article, 
"The Use of Archives 111 flistoncal Statistical Inqmry. 1150 

Among the series of Reference Information Papers issued by the National 
Archives and likely to be of value are Major Sources on Exports and Imports of 
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the United States to 1900 (#49) and Population Data and Other Records of the 
Department of State (#47). The Special Lists series includes such publications as 
Federal Population and Mortality Census Schedules 1790-1890 in the National 
Archives and the States (#24, 1971) and Population Schedules, 1800-1870: 
Volume Index to Counties and Major Cities (#8, 1971), and among Preliminary 
Inventories are such items as Records of the Coast and Geodetic Surve ( #104, 
1958); Records of the Bureau of A ricultural Economics #104, 1958); and 
Records Relating to International Boundaries ( #170, 1968 . A free booklet, 
Select List of Publications of the National Archives and Record Service, which 
provides a wealth of information on the vast array of public records that have 
been organized, arranged and inventoried by the National Archives, is 
periodically updated. Another publication, National Archives Microfilm 
Publications, lists the tens of thousands of reels of microfilm available for use at 
the Regional Centers of the National Archives, as well as for sale to libraries 
and individuals. The microfilms include items from virtually every branch of the 
federal government. Although the largest volume of materials available on 
microfilm relates to the Department of State-no fewer than 85 pages are 
closely printed with details of these particular records--it is likely that the 
historical geographer, especially one concerned with the local region, will be 
more interested in the microfilmed records of other departments and agencies--
Commerce, Agriculture, U.S.G.S. and the Bureau of the Census. A few examples 
only can be given to indicate the wealth of materials now available in this form. 

The records of the Bureau of the Census that have been microfilmed 
include extensive materials on each of the first eleven censuses, 1790-1890, 
although due to a disastrous fire the records of the 1890 census are very 
limited. A special publication, Federal Population Censuses, 1790-1890: A 
Catalog of the Microfilm Copies of the Schedules, issued in 1971, gives detailed 
descriptions of these census records. Among the records of the General Land 
Office (now the Bureau of Land Management) are Abstracts of Oregon Donation 
Land Claims, 1852-1903, and Washington Donation Land Claims, 1855-1902, as 
well as 228 rolls of miscellaneous letters sent to the General Land Office 
between 1796 and 1889. The records of the Geological Survey include records of 
the Hayden and King Surveys, and ten rolls of letters received by John Wesley 
Powell when he was Director of the United States Geological Survey. As a final 
example it might be mentioned that the climatological records of the Weather 
Bureau for the years 1819 through 1892 occupy 564 rolls of film. 

As noted earlier, not all the archival materials in the custody of the 
National Archives are in Washington, D.C. Large volumes of records, including a 
good deal of archival material, are held at the eleven regional centers of the 
National Archives in Boston, New York, Philadelphia, Atlanta, Chicago, Kansas 
City, Fort Worth, Denver, San Francisco, Los Angeles and Seattle. The Seattle 
center serves the states of Alaska, Idaho, Oregon and Washington, and its 
holdings include much original material, as well as microfilm copies of many of 
the archival records housed in Washington, D.Ci A Guide to the Seattle Archives 
Branch has been compiled by Richard Hobbs. 5- Also available are a number of 
Preliminary Inventories to important record groups and series, including Records 
of the Collector of Customs, Puget Sound District (1960), and Records of the 
Bureau of Indian Affairs: Colville Agency Records (1865-1943 (1966). Similar 
publications are available for many of the other regional centers. 

(2) State Archives: The organization and arrangement of state archives 
is under way in most but not all states of the United States, although the 
progress made in some has been appallingly slow. In general, the use of state 
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archives is a more difficult undertaking than the use of the federal archives, 
even thoug~ in a number of states valuable comprehensive guides now exist, as 
well as various fmdmg aids such as Prehmmary Inventories and Special Lists . 

. Th5 2standard. work on state archives is Ernest Possner's American State 
Archives. This is a survey rather than a guide, but it is of great value 
nonet.heless. For the. stat~3 of Washington. there is. the General Guide to the 
Washmgton State Archives, issued ma revised edition m 1969, and a number of 
the Preliminary Inv~rtories, including the followi~S: Guide to the Governors' 
Papers, 1853-1976, and Judicial Records I, which covers the Third 
Territorial Court Records from 1852 through 1889, and the records of King 
County Probate Court and King County Superior CourL Finding aids of various 
sorts are available for the state of Oregon, but the position in Idaho is less 
satisfactory. The Idaho Historical Society, in addition to its regular duties, fills 
in for an as yet unformed state archives. 

Nearing completion is a major reference work that will bring to a 
culmination the first successful attempt to survey the records-both public and 
private-of a single state, although attempts were made by the W oP .Ao projects 
in the 1930s to do this in a number of states including Washington. Sponsored by 
the Washington State Historical Records Advisory Board and funded by the 
National Historical Publications and Records Commission (NHPRC), the 
Washington State Historical Records Survey began in 1977 its search of all the 
public records of state, county and city levels, as well as private records in 
custody and out of custody in every county in the state. Directed by John Burns, 
the scope of, and the problems associated "'!f~h the carrying out of the survey at'e 
considered in a recent article in Prologue. The volumes to be issued are: (1) 
"State Archives Regional Depositories Guide," (2) "State Archives Guide," (3) 
"Guide to Private Depositories," (4) "Guide to Public Records out of Custody," 
and (5) "Guide to Private Records out of Custody." The five volumes are 
estimated to comprise a total of well over two thousand pages. The detailed 
information on more than 10,000 record series and collections has been entered 
on computer cards suitable for inclusion in a national data base. The first 
volume is scheduled for publication in the Fall of 1980 and the remaining 
volumes in the ensuing six to nine months. 

(3) County and Municipal Recordsc Although considerable progress has 
been made in many parts of the country in the organization and arrangement of 
the multifarious records of local government units, the overall situation will 
probably appear to the researcher as little better than chaotic. With 
approximately 81,000 units of local government in the United States,57 it is 
difficult if not impossible to generalize. 

The best advice that can be given to the local researcher who must 
consult local government records is to make friendly contact with the requisite 
county or city official-clerk, assessor, auditor, treasurer, planner or engineer-
and to make whatever arrangements can be made to use the specific records 
required. Some local governments, such as the City of Portland, Oregon, have 
excellent records programs and well-organized and arranged archives; others 
have no organization whatsoever, and archival materials--if they can still be 
located-may be found serving all sorts of strange purposes. 

In the state of Washington, the State Archives has been instrumental in 
providing help to counties and municipalities in organizing their records, setting 
up schedules and taking into custody a great volume of archival materials and 
non~cunent records. Regional archival centers have now been established at the 
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three regional universities in the state: Central Washrngton University at 
Ellensburg, Eastern Washington University at Cheney, and Western Washington 
University at Bellrngharn. A fourth regional archival center has recently been 
established in Seattle ttat will deal solely with j}Ublic records of King County 
and the municipalities within the county Such regional archives are helping to 
cope with costly centralized storage problems m the state capital, but more 
importantly they are making mo~e acc9ss1ble regional records to the cit1zesn of 
the reg10n. The Regional Ar~hives at Western Washington University, for 
example, has responsibility for seven northwestern counties--Clallam, Island, 
Jefferson, San Juan, Skagit; Snohornish and VVhatcom, as well as for th various 
cities within these counties. Sllelf lists are available for most of the rscords 
accessioned, althougi1 as yet only a few Preliminary Inventories ha.ve been issued, 
such as Records of San Juan County, compiled by David W. Hastings in 1977. 
Covered in the inventory are the records of eounty assessor, county auditor, 
county clerk and county i:reas1ser. 

Business Records 

Generally speaking, business records are scme of the more difficult 
records to trnck down and then obtain permission to ·::onsult, even when such 
records have been trnnsferred to the of an archival center, library or 
museum. For example, in a small archives the Center for Pacific Northwest 
Studies at Western Washington Uni·1ersity the records of more ~han three score 
companies are deposited, but few of them are comprehensive, i10ne of them 
complete, and all of them of companies no longer in businEss under that name: 
among them the Bellingham Bay and British Columbia Railrnad, the Bellingham 
Coal Company, and Pacific American ?isheries. 

The location of many business records can be ascertamed from a number 
of sourc5~· Philip M. Harner's Guide to Archives and Manuscripts in the United 
States, covers. 1,300 depositories ~:-1d some. 20~00 :olle•::tions contamed 
therem. The Nat10nal Umon Cacalog or IV!anuscnptsc 9 (HUCMC) is an ongomg 
series that provides details on a large number of major collections from 
mformation submitted by participating libr.:[Jries and arch1;es. _And the DfrectNy 
of Archives and Manuscript Repos1tones, 0 publrnhed by che National H1stoncal 
Publications and Records Commission, lists centers with archives and 
moouscripts by state and then The repositories are also classified by type, 
among which are "corporate Forty-six such archives are listed, most 
of them banks, major manufacturing companies and service companies. 

Business rec01ds, it need hardly be emphasized, are private records to 
which public access is not assured-as it to public records-by law. Permission is 
required to consult them, and very frequently permission is denied or may be 
extremely difficult to obtain. Neverthsless, some major companies with 
valuable re·cords that extend back into the nineteenth century and even earlier 
have established excellent archives, which are usually open for scholarly use. As 
it is impossible in this short paper to deal with every sort of business archive, 
only a few examples will be given. 

Of great importance for th study of the early exploration and settlement 
of the Pacific Northwest are the ard1ives of the Hudson's Bay Company, the 
scope of which, and their value to the historical geographer have been"fi_onsidered 
in a valuable paper by D. W. Moody of the University of Mamtoba." Housed 
until a few years ago in the company's headquarters in London, England, the 
North American records have now been transfeaed to Winnipeg, where they are 
in the custody of the Provincial Arehives of Manitoba. It should be noted also 
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that over the past forty years more thorn thirty volumes cf 
records have been published by the Hudson's Bay Hecord 
edited by eminent historians, the series inducted thr2e '<rolumes 
John l\/IcLoughlin from Fort Vancouver. 

Another major source of mformation for historical 
records of the railroad companies, in.::oluding the Northern 
Northern, the Union Pacific and others. For the Pacific Northwest 
James J. Hill Collection houssd in the James cT. Hill Reference 
Paul, Minnesota, is a particularly importa:1t group of papers, 11vhile the 
Library, Chicago, has assembled one of the world's largest -collections of 
materials. These and sources of history ar-e cons1dexxd in the 
wcrVJ> Albrc Martin, Fichard C, Overton, Robert G. Ahearn,b-, John F. 
Stover, and other historians of P_.merican railroads. 

I..r1stitutional Records 

This varied cla~;:; of records includes both public and private groups. Some 
mstitutwns, su0!1 as schools, universities and museums, include both public c:.nd 
private 3ectors, and although the records of the former are in a strict sense 

re'-'ords, like those of any governmen~ office, in most instances their 
cEcotds are organized in various \.1vays and are seldorn included in the public 
archiv8s.. Other institutional records, su.2h as those of hospitals and churches, 
ru·i:: frequently restricted and made available to relatively few persons, although 
The records, particularly t!1e early records, of some religious groups have been 
centralized and organized for wider use. The latter include a number of 
important sources for the early history of the Pacific Northwest--for instance, 
the Roman Catholic, Methodist and American Board (Presbyterian/ 
Congregational) records covering the missionary era of the mid-19th century. 

University, Spokane, houses the Oregon Province Records of the Roman 
Church and the Houghton Library at Harvard the records of the 

American Board of Commissioners of Missions, the missionary body that 
despatched Marcus Whitman and Henry to the Oregon Country. 

Nlore than three hundred s_rchival repositcries associated with religious 
institutions are listed in the NHPRC's Directory of Archives and Manuscript 
E.epositonss. 

Private Records and Manuscript Collections 

These comprise perhaps the most vaeied of all records, both in terms of 
varied size and range, and in the variety of their organization and 

arrangement. At one end of the scale are the huge archival and 
manuscript collections-Harvard, Yale, Ber-keley, and in the Northwest 
the University of Washington, the Uni>1ersity of Oregon and Washington State 
University-and the equally important collections of major museums and 
historical societies--tho~e of 'W1sconsm, Minnesota and Oregon are 

At the other end of the scale ar8 the small county and 
and libraries with a small sheaf of pioneer letters or a few boxes of 
miscellaneous papers, 

On the topic 0£ the use of me.nuscript collections the recent wor'k of 
!{ermeth W. Duckett, JV!oqe;;n Manuscr·ipts: A Practical Manual for their 
Ms.ne.gement, Care and Use, v~' is especially useful. 

A number of important guides are available that list archival centers and 
provide information on the size and scope of collections, The most important 
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are the three already referred to in the section on business records: those of 
Hamer, the Library of Congress and N.H.P.R.C. 

Many archival centers, particularly the university centers, have issued 
guides to their collections, as well as detailed or preliminary inventories for 
major collections. In the Pacific Northwest the University of Washington and 
Washington State University have issued a number of important finding aids over 
the years. A recent publication of Washington State Unive13~ity might be 
mentioned as one example: Northwest Botanical Manuscripts which is an 
indexed register of the botanical papers of four collections in the Holland 
Library, Pullman. Occasionally a finding aid of wider use is issued. One such is 
Washington State University's A U~~on List of the Papers of Members of 
Congress from the Pacific NorthwesL 

Cartographic Records 

For the historical geographer, as for all geographers, the cartographic 
records available for research are particularly valuable. Fortunately, so far as 
national cartographic collections are concerned there is a considerable list of 
finding aids. 

One of the world's largest collections of maps and serial photographs is 
housed in the National Archives, Washingto, D.C. Close to two million maps and 
more than two and one-half million aerial photographs comprise the collections. 
Created and assembled over more than 200 years, the collections of many 
agencies of the federal government, past and present, have been systematically 
organized for research purposes. 

A valuable brief introduction to these collections is the article by A. 
Philip Muntz, "Federal Cartographic Archives: A Profile.1109 A free National 
Archives publication, "General Information Leaflet" #26, briefly describes the 
holdings and provides a list of National Archives publications dealing with maps 
and aerial photographs. Principa~~mong these is the Guide to Cartographic 
Records in the National Archives. Excellent finding aids are the published 
Preliminary lnventories and Special Lists which deal with special subjects and 
classes of materials. Especially useful ones are Cartographic Records of the 
Bureau of Indian Affairs (Special List #13); List of Cartographic Records of the 
General Land Office (Special List # 19); Carto raphic Records of the Bureau of 
A ricultural Economics (Special List #28 ; Aerial Photographs in the National 
Archives Special List #25); United States H -dro raphic Office Manuscri t 
Charts in the National Archives, 1838-1908 Special List #43 and Cartographic 
Records of the National Resources Planning Board (Special List #41). Among the 
Preliminary Inventories are those of the Forest Service ( #167); the Federal 
Housing Administration ( #45), the Office of the Secretary of the Interior ( #81) 
and the Bureau of the Census (#103). 

A number of papers specially prepared for the conferences organized by 
the National Archives provide excellent appraisals of particular topics. For the 
1970 Conference on the National Archives and Urban Research, Ralph E. 
Ehrenberg prepared "Cartographic Records in the National Archives Useful for 
Urban Studies," and for the 1971 Conference on the National Archives and 
Research in Historical Geography, the following papers were prepared: "Indians 
in the United States" (Laura E. Kelsey); "Exploration, Survey and Mapping" 
(Ralph E. Ehrenberg); "Transportation in Nineteenth Century America" (Patrick 
D. McLaughlin); an "Pre-1930 Agricultural and Related Maps" (William J. 
Haynes). 
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Cartographic records exist in many state ag·encies "n·" 1·., ~ou + • . . ..... w tt ~ no..y ana 
departmen~s. Details of these ar~ provided occasionally in general finding 
such as $Uides and rnve.nto~ies, buc the reportage is extremely spotty. For such 
records. m other. reposito.ries the ?1am frndmg aids will likely be the general 
gmdes if they exist. Individual mqmry is generally necessary. 

Photographic Collections 

The photographic record is rapidly becoming as important for histoncal 
r;search as the manuscript or the ma.p, and during the past decade or so great 
sLndes have been made m the upgradrng of the photographic archives of mafor 
universities, museums and historical societies. ·' 

A. use~~l brief introduction to photographs is provided in Duckett's Modem 
Manuscripts, - and a much fuller treatmen~~ Wemstem and Booth's Collection, 
Use and Care of Historical Photographs." Of great value for the Pacific 
Northwest is the Union Guide to Photographic Collections in the Pacific 
Northwest, 7 0 issued recently by the Oregon Historical Society. 

A Final Word 

Not included in this paper is any discussion of such sources as 
contemporary newspapers, other printed materials such as travel guides, 
directories, gazetteers and such like, and oral history materials. Strictly these 
am not primary sources although they may be based largely on the primary 
sources. Hence they have been omitted. 
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HOWARD J. CRITCHFIELD 
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