
The similarity of the Democratic and Republican platforms in the 
U.S. presidential race might be "because a highly integrated political 
economy ensures that any policy will have mediocre outcomes,'hn 
idea based on a model that simulates complex systems with large 
numbers of conflicting interactions. Further discussion is presented 
about the National Marine Fisheries Service's plan for saving endan- 
gered salmon in the Columbia River. One source of the compound 
SFSCF3 that was recently identified and reported in Science as a po- 
tent greenhouse gas is described. And another explanation is of-
ferred for results from an international survey that suggest marital 
satisfaction is associated with moderate husband dominance. 

casting of votes would, paradoxically, do 
as well as costly lobbying and political 
analysis in directing national affairs. 

ErikA. Schultes 
Whitehead Institute for Biomedical Research, 9 
Cambridge Center, Cambridge, MA 02142, USA. 
E-mail:schultes@wi.mit.edu 

References 
1. D. McCregor, "U.S. voters hard-pressed to  tell the dif- 

ference," Financial Times, London, 13 September 
2000, p. 6. 

2.  S.  Mallaby, The Irrelevant Election. Foreign Policy 
(Carnegie Endowment for International Peace, Wash- 
ington, DC, Sept./Oct. 2000), pp. 74-80. 

3.  S. A. Kauffman, Origins o f  Order: Self-organization 
and Selection in Evolution (Oxford Univ. Press, Lon- 
don, 1993), pp. 33-67. 

4.  H.  Cisneros, Nat. Press Club Speaker Ser., 7 January 
1997 (Wave Communications, Alexandria, VA, 1997), 
pp. 12-13. 

5. J .  Mazur, Foreign Aff 79, 79 (2000). 
6.  H. C. Binswanger, Money and Magic A Critique o f  

the Modern Economy in Light of Coethe's Faust, 1. E. 
Harrison, Transl. (Univ. of Chicago Press, Chicago, 
1994). 

Of Salmon and Dams 
Charles Mann and Mark Plummer's News 
Focus article "Can science rescue 
salmon?" (4 Aug., p. 716) on the Snake 
River salmon is well informed but does 
not adequately characterize the Plan for 
Analyzing and Testing Hypotheses (PATH) 
or the plight of the endangered salmon 
stocks. As members of the Scientific Re- 
view Panel of PATH, we have reviewed 
thousands of pages of PATH reports. 
PATH was a network of fishery scientists, 
including North American experts in fish 
population dynamics. The core group of 
25 scientists represented six federal enti- 
ties, three state fishery agencies, one tribal 
organization, and two regional entities. 
PATH sought consensus by evaluating all 
plausible hypotheses (hydropower dams, 
harvesting, habitat degradation, hatchery 
misuse, and climate) for the decline of 
Snake River Chinook salmon. Historical 
data were essential because they allow 
comparisons to be made with conditions 
before the construction of the dams. For 
example, the survival rate of upriver 
spring-spawning Chinook remained high 
during the 1940s, even though this appears 
to have been a period of lower ocean pro- 
ductivity, similar to the ocean conditions 
since 1976 (1). 

The life-cycle model PATH used to 
predict future population levels for 
springlsummer Chinook is described as a 
"super model" in the article, but this is a 
misnomer; it is an extension of the classic 
Ricker model in which the stage-specific 
survival terms are described in more de- 
tail to allow comparison of competing 
hypotheses. The price of this inclusive- 
ness was that the life-cycle model be- 

Presidential Politics:  
Constrained by Complexity?  

During the U.S. presidential campaign, 
there has been considerable discussion 
about the degree of similarity between the 
platforms of the Democratic and Republi- 
can candidates (I).Mallaby sees the "ir- 
relevant election" as a conseauence of 

able configurations simply do not exist. 
The complexity of the interactions ensures 
a catastrophic loss of the potential to im- 
prove beyond mediocrity. 

Despite their best efforts to distinguish 
themselves, perhaps Mr. Bush and Mr. 
Gore appear similar because large-scale 
communication, transportation, and eco- 
nomic networks have resulted in a globallv 

globalization, noting that "the next 
U.S. president will find his ideals 
on a wide range of foreign policy 
issues boxed in by new systemic 
constraints" (2). 

This boxing in of the executive 
office is reminiscent of the com- 
plexity catastrophe described by 
Kauffman in his NK model of 
rugged fitness landscapes (3) used 
to simulate evolutionary patterns 
in biological systems. In this mod- 
el, networks are constructed ran- 
domly to simulate the large num- 
ber of conflicting interactions 
found in complicated systems. 
Each of the N components is ran- 
domly assigned an initial state, is 
randomly connected to K other 

Is complexity in the form of globalization confound- 
ing distinctions between political platforms? 

components, and exerts at random favor- 
able or unfavorable interactions on each of 
its K neighbors. Despite these random as- 
signments, systems having moderate 
amounts of interconnectivity (lower values 
of K )  can be readily configured to achieve 
primarily favorable interactions. However, 
in systems with higher amounts of inter- 
connectivity (higher values of K ) ,  a nag- 
ging load of unfavorable interactions be- 
comes unavoidable. In the limit of maxi- 
mum interconnectedness (K = N - I), con-
figurations have, on average, as many fa- 
vorable as unfavorable interactions, and a 
given configuration contains no informa- 

% tion about neighboring configurations. 
5 Hence, overly connected, highly frustrated 
2 networks guarantee that (i) a search for 
P better configurations can do no better than 
;a random selection, and (ii) highly favor- 

integrated political economy, with many 
conflicting interactions. Globalization is 
equivalent to increasing the "K parameter" 
of economic networks, resulting in an un- 
correlated landscape of mediocre compro- 
mises among political, environmental, and 
cultural systems. Differences in principle 
and means become irrelevant as each can- 
didate faces the fact that acceptable solu- 
tions to large-scale political problems are, 
at best, hard to find, and, at worst, nonex- 
istent. Although the platforms of Bush and 
Gore differ in detail, any policy decision 
concerning large domestic or foreign pro- 
grams, such as urban housing (4) or free 
trade agreements (9,will necessarily re- 
sult in as much harm or risk as benefit (6). 
Their platforms seem similar because a 
highly integrated political economy en- 
sures that any policy will have mediocre 
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came very complicated. The PATH was 
successful 'in that it distilled the uncer- 
tainty about causes of the decline of 
Snake River Chinook salmon to a small 
set of management decisions. 

The Cumulative Risk Initiative (CRI), 
created by the National Marine Fisheries 
Service (NMFS), diverted attention away 
from the impact of dams to mortality at 
other life-cycle stages. Taking spring/ 
summer Chinook as an example, the CRI 
team identified the first year of freshwater 
residence as a promising stage for decreas- 
ing mortality, as Mann and Plummer note. 
However, first-year survival rates (before 
migration down river) have not declined 
since the construction of the Snake River 
dams; hence, there is little scope for in- 
creasing survival during this stage (2). 

The real losers in this process are the 
salmon. Most of the incremental solutions 

To breach or not t o  breach: that i s - o r  is 
it?-the question. 

to increasing dam-passage survival have 
been iniplemented, but they cannot pro- 
vide sufficient increases in survival to 
meet standards determined to be necessary 
for survival and recovery of the species 
(jeopardy standards), which were speci- 
fied by the NMFS in 1995. For this rea- 
son, the essential decision is reduced to 
choosing between dam breaching and the 
status quo. By deferring action for 8 years, 
the NMFS plan increases the extinction 
risk and the cost of recovery. The life-cy- 
cle model shows that delaying action de- 
creases the probability of meeting the 
jeopardy standards. On the basis of the 
most recent escapement counts, a 7.5-fold 
increase in survival is necessary to meet 
the 24-year survival standard (one of the 
jeopardy standards). The only measure 
with any chance of success is to eliminate 
mortality of the smolts in the reservoirs 
and mortality downstream of the last dam, 
which may be related to the presence of 
dams and/or transportation effects. 

We agree that the debate and decision 
on how to recover depleted stocks of 
Columbia River salmon has become politi- 
cal and legal. In reference to global warm- 
ing, Vice President A1 Gore wrote, "Re- 

search in lieu of action is uncon- 
scionable.. ..[A] choice to 'do nothing' in 
response to the mounting evidence is actu- 
ally a choice to continue and even acceler- 
ate the reckless environmental destruction 
that is creating the catastrophe at hand" 
(3). Can science rescue salmon? No, but 
scientists can study salmon to death. 
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Response 
In their letter, Collie and the other mem- 
bers of the Scientific Review Panel say 
that PATH "distilled the uncertainty about 
causes of the decline of Snake River Chi- 
nook salmon to a small set of management 
decisions." Indeed, "the essential decision 
[for saving Snake River salmon] is re- 
duced to choosing between dam breaching 
and the status quo." 

As the report by Kareiva et al. in this 
issue (p. 977) makes clear, however, the 
decision to save Snake River Chinook is 
more complicated than a simple choice 
between breaching the dams and the sta- 
tus quo. And in recent scientific docu- 
ments, some members of the Scientific 
Review Panel themselves drew strikingly 
different conclusions. During his tenure 
on the panel, Walters wrote, "I no longer 
trust your [that is, the PATH] assessments 
about the range of uncertainty in recovery 
predictions under alternative policies, 
[and] in particular I do not trust your find- 
ing that there is a very high long-term re- 
covery probability under the dam removal 
options (where the passage models be- 
come the dominant factor causing differ- 
ences among policies in predicted perfor- 
mance). I suspect that after some reflec- 
tion, you are going to have to admit con- 
siderably greater uncertainty about 
whether even these extreme measures will 
do the job" (1). 

Saila and Carpenter expressed similar 
reservations during their tenure on the pan- 
el. Indeed, Saila criticized PATH for paying 
"insufficient attention" to "the treatment of 
uncertainties associated with model inputs" 
(2)-that is, failing to recognize how un- 

certainties in the data would affect the va- 
lidity of its predictions. (The panel's re- 
views can be found at http://www.efw. 
bpa.govEnvironment/PATH) 

In researching our article, every scien- 
tist we spoke with viewed PATH as a val- 
ued component of the scientific work that 
supports salmon policy-making in the Pa- 
cific Northwest. But many researchers do 
not believe that the PATH work conclu- 
sively narrows the policy questions to dam 
breaching. Nor would it be accurate to 
characterize the contrasting CRI results, as 
Collie et al. do, as simply "divert[ing] at- 
tention away from the impact of dams." By 
bringing a different scientific perspective 
to the problem, the CRI work, also pro- 
duced by a blue-ribbon group, focuses at- 
tention on the magnitude of that impact, in 
absolute terms and relative to other recov- 
ery measures. The debate over these mea- 
sures may be "political and legal," as Col- 
lie et al. note, but it is also scientific. 

It is possible to "study the salmon to 
death," as Collie et al. put it. But the argu: 
ment of the scientists who disagree with 
them is that it is also possible to advocate 
the fish to death, if that advocacy foreclos- 
es options that are just as beneficial as 
those from dam breaching-and more eas- 
ily attained. 

Charles C. Mann 
Mark L Plummer 
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No Longer a Source of Dioxin 
In the News of the Week article "Just how 
bad is dioxin?" (16 June, p. 1941) about 
the Environmental Protection Agency's 
(EPA) reassessment of the risks of dioxin, 
Jocelyn Kaiser suggests that one of the 
major sources of this toxic chemical is the 
paper bleaching process. 

Paper bleaching with elemental chlo- 
rine did generate small amounts of dioxin 
as a by-product. The discovery of this re- 
lation, which was the result of an indus- 
try-EPA cooperative sampling effort in 
the mid- 1980s, prompted responsible 
companies in the industry to change their 
bleaching processes, well before EPA's re- 
cent "cluster" regulations. These regula- 
tions require no detection of dioxin at lev- 
els of parts per quadrillion measured in { 
the bleach plant. In addition, research 
suggests that dioxin (tetracholordibenzo- 
dioxin) is not generated from alternative g 
bleaching technologies now in use (1). To- 
day, little if any dioxin is generated. 2 
Bleached paper mills are no longer a sig- ' 
nificant source as suggested in the article. 9 
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