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Human Numbers — The Alpha Factor
Affecting the Future of Wild Salmon

By GorboN F. HARTMAN, THOMAS G. NORTHCOTE, AND C. JEFF CEDERHOLM

[Editor’s note: This is a highly abridged version of
the original article which appeared in Salmon 2100:
The Future of Wild Pacific Salmon, R.T. Lackey,
D.H. Lach. and S.L. Duncan (eds.), American Fisher-
ies Society, Bethesda, Maryland, 2006, pp. 261-292.]

Original introductory note by the Salmon 2100 edi-
tors: Taking the four core drivers of salmon decline
into account removes us from the seemingly safe
world of scientific analysis and known management
practices and places us uncomfortably in the arena
of projections about future scenarios and conflicting
world views. Designating human population growth
as the alpha factor driving wild salmon decline rec-
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ognizes the need for this shift in perspective. Do-
ing something about it, on the other hand, requires
a great deal more moral stamina than we have yet
shown in the Pacific Northwest and California.

Introduction

7 I N\ he Salmon 2100 project asks a crucial question:
what does society have to do, specifically, in order
to have sustainable runs of wild salmon at the end

of the century? The question assumes people want to act
on this challenge. The project asks us to examine four
major elements in the way our society functions and then
to identify policy options that would respond to these basic
aspects of society and consequently sustain and/or restore
salmon populations.

In addressing the challenge we first lay out various
contextual issues, then present a detailed example from the
Okanagan basin of how fish populations and habitat are
lost. In this illustrative example, we consider the history
of land use, human number expansion, and all levels of
governmental behavior.... [W]e see rapidly increasing
human numbers as a primary societal driver affecting the
future of salmon, hence the term alpha factor....

The core drivers [of salmon decline] are beyond
the domain of fisheries managers and thus are much
less amenable to fisheries policy influence. They are
deeply rooted in human behavior in our society and in
other societies; indeed, they are influenced by the global
community. We stress the difficulty in grappling with these
factors because they take us from matters of established
scientific method and management principles on the one
hand to matters that involve scenarios of future conditions
and our world views on the other....

Societal elements driving salmon decline

In Chapter 2, Lackey et al. (2006) have identified
four basic elements in society (core policy drivers) that
indirectly influence the future of salmon:

1. The rules of commerce,

2. The demand for critical natural resources,

3. The numbers of humans in the region, and

4. Individual and collective material preferences.
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In dealing with these core drivers, we (the authors)
reflect our world views and broader concerns about society,
for we cannot disconnect these things. For example, we
believe that there are different weights of impact among
the core drivers. Driver 3, human numbers, contributes
fundamentally to driver 2. Drivers 1 and 4 reflect outcomes
of basic aspects of human behavior, but their effects are
exacerbated and modified by population growth.

Put more bluntly, we believe the current pressures on
resources such as salmon are caused directly and indirectly
by increasing human numbers through many different
avenues (Hartman et al. 2000). Key leaders in fisheries in
the United States have likewise expressed grave concerns
about human population growth and its effects on fishes....

ESTUARY

Direct causes of decline

Declines caused directly by habitat degradation and
fishing have occurred, in our opinion, because fisheries
workers have not been effective in influencing relevant
policies in the Pacific Northwest....

The array of direct and indirect causes of decline is
wide. Some, such as parasitism, competition, and preda-
tion, are related to ecological processes and interactions
among species. Others, involving habitat alteration, are re-
lated to land-use activities. Some causes for decline spring
from narrowly focused human activities (point pollution
sources), and others arise from activities that are broadly
based across the landscape. Some causes of decline, such
as fishing and forestry impacts, may be closely linked to
local salmon populations and are, in many ways, related to
human population pressures. Other causes of decline, such
as hydroelectric power development and climate change
effects, may be related to the needs, activities, and growth
in numbers of people outside of British Columbia or even
North America....

Policy options beyond current reach

Some factors that affect the sustainability of salmon
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populations are beyond the control of the primary fisher-
ies agency and indeed even beyond cooperating resource
management agencies. Causal agents for climate change
originate in many countries and are outside of the control
of any Canadian or U.S. fisheries agency....

The types of policies required and relevant to core
drivers involve initiatives that fisheries professionals will
be criticized for suggesting because they are, in part, out-
side of the realm of objective science. However, to ensure
the sustainability of salmon populations into the future,
such policies would need to include those that

* Limit immigration;
* Provide negative incentives for internal
population growth;

* Ramp up costs (e.g., permits, services, land,
and water) exponentially with increased
industrial expansion, area by area, rather than
see more expansion;

o Tax users for those things that society
normally regards as environmental services that
industries tend to get free of charge but which
cost the environment and society heavily;

* Prohibit urban and agricultural areas from
using more than some predetermined, fixed,
fraction of surrounding water resources and
charge metered water rates at delivery points;

* Ramp up, progressively, the amount of new
habitat that has to be created for replacement
of habitat lost to industry, rather than using the
current fixed loss-replacement ration as exists
in the present no net loss component of the
DFO [Department of Fisheries and Oceans]
habitat policy;

* Prohibit cities and states, or provinces from
bidding against each other, to attract growth,
with soft environmental regulations or special
incentives; and

* Provide incentives for nongrowth situations.

Some of these policy options are likely beyond reach
at present, simply because they go against many things that
North American societies stand for. People here will be-
gin to make choices and seek such policy solutions dealing
with elements of the core drivers when situations become
intolerable or after catastrophes have occurred. Some soci-
eties, whose growing populations and activities contribute
to climate change and related ocean impacts, may not even
be capable of even such limited responses....

Population growth and salmonids

The effects of population growth and environmental
change have been forcibly thrust upon one author (TGN) of
this chapter for well over half a century. Early experience,
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photographs, and information from grandfather and father
(keen recreational fishermen) indicate what happened to
prime anadromous salmonid habitat, shortly after the turn
of the twentieth century, in the lower Fraser valley.

Two major changes occurred as a result of the sharp
rise in human numbers. The first was the draining of the
large, shallow, and productive Sumas Lake. Brown (2002)
estimated that Sumas Lake would have produced between
240,000 and 24,000,000 coho salmon Oncorhynchus
kisutch smolts. Sumas Lake was drained
and the lower Chilliwack River
was channelized to provide
rich agricultural land to feed
the increasing population of
the lower Fraser Valley. The sec-
ond was the multiple damming of the
salmonid-rich Stave River to provided
humans with more hydroelectric power.

During the 1980s, Northcote and Larkin (1989) doc-
umented the case for the Fraser River as one of the great,
if not the greatest, salmonid producers of the world. North-
cote and Burwash (1991) considered the prospects for it
maintaining this position. In conclusion, they made two
strong statements:

The key feature of change in the Fraser basin
and adjoining offshore waters during the last
century surely was the large increase in human
population with its rush for more and more de-
velopment, very little of it sustainable even in
the short run. To this day, politicians both feder-
ally and provincially are doing their utmost to
encourage economic growth and development
by increasing population, especially by selec-
tive immigration from densely populated parts
of the world. To many from such backgrounds
any attempt to restrict economic growth in the
interest of a few components of a fish commu-
nity must seem ludicrous!

Surely and now slowly, British Columbia will
become Canada’s California — economically,
ecologically, and perhaps even climatically! To
those who knew it before, the change will seem
life threatening, if not unthinkable. To those
who knew far worse, it will seem trivial, if not
irrelevant. Whose development do we want to
sustain? The choice for a few decades, but not
much longer, can still be ours!

In the local context, the Fraser River Valley and its
inhabitants would appear still to have choices. In the global
context, however, that may not be the case
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Concluding thoughts

....0ur discussion has delved into issues of popula-
tion growth and its implications, direct and indirect, to the
future of salmon in the Pacific Northwest. If human popu-
lations in the Pacific Northwest expand to 50, 60, or 100
million (see Lackey et al. 2006b), wild salmon and their
habitats and numbers will not persist as we know them to-
day. There is a broader concern with this. Leaders in soci-
ety, establishing or examining

policy options, should not
just consider the importance
of maintaining wild salm-
on and their environments
alone. They should under-
i stand that if we, as a society,
w are unable to make the choices
and implement the actions that per-
mit us to sustain wild salmon into the
future, we will by the same token lose many other
attributes of wildlife, aesthetics, and the quality of life that
we value. m
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