
Letters 

Species Reintroductions 

Recent papers reporting the results 
of molecular studies of the Iberian 
lynx (Beltrfin et al. 1995) and Sono- 
ran topminnows (Quattro et al. 
1996) have profound implications 
for conservation biology. Primarily, 
they emphasise how genetics can 
identify unique populations that are 
particularly worth preserving, so hell> 
ing to optimize conservation efforts. 
But broader repercussions lie in the 
field of species reintroductions. 

Reintroducing animals to bolster 
depleted populations or as a form of 
biodiversity restoration is a promi- 
nent component  of many conser- 
vation strategies. Reintroductions are 
also popular at the grassroots level, 
often offering nonprofessionals hands- 
on involvement in projects with 
clearly defined, short-term goals. 
These projects may be fraught with 
problems, however, as is recognized 
in several draft sets of guidelines (e.g., 
Stubbs 1988; World Conservation 
Union 1993). Unfortunately, such 
guidelines are rarely incorporated into 
national legislation, so reintroduction 
programs cannot be regulated in law. 

These problems are epitomized in 
the United Kingdom, a country with 
an apparently well-researched fauna 
and comprehensive species-protec- 
tion legislation. Here the release of 
exotic species is prohibited by the 
Wildlife & Countryside Act of 1981, 
but legal constraint upon the release 
of "native" forms is rare regardless of 
the status of native population(s) or 
the origin(s) of introductees. De- 
spite this, the U.K. government is 
committed to support reintroduc- 
tion programs through its obliga- 
tions under the Berne Convention. 

Reintroduction has been moot 
now for almost every bird or mam- 
mal species that has disappeared 
from Britain within the historical pe- 
riod. Many other species that are 
rare rather than extirpated have be- 

come the focus of reintroduction 
programs, and not always to the ben- 
efit of surviving populations. A well- 
known example is the catastrophic 
result of a popular campaign to in- 
crease Bam Owl (Tyto alba) numbers 
by releasing captive-bred individu- 
als; this eventually led to deliberate 
release becoming a criminal offense 
(Reid 1994). 

Two species recently to attract the 
attention of the reintroduction move- 
ment are the polecat (Mustela puto- 
r/us) and the pine marten (Martes 
martes). Both were widespread for- 
merly but now are highly restricted, 
with populations estimated at 15,000 
and 3650 respectively (Harris et al. 
1995). 

Genetic data on British polecats 
are preliminary and unpublished (A. 
Davison, unpublished data), but most 
populations outside of the refugia in 
the Welsh and English Borders ap- 
pear to be composed of feral ferret- 
polecat hybrids. The pine marten's 
situation is more complex and less 
well-understood. Genetic studies have 
only recently commenced, but in- 
creasing field evidence suggests that 
its range is not as restricted as once 
believed, with probable isolates in 
the more remote parts of Wales and 
northern England (Jefferies & Critch- 
ley 1994). 

The "precautionary principle" (My- 
ers 1993) counsels us that conserva- 
tion or other action should not be 
taken unless it can be shown not to 
be damaging. Until native popula- 
tions can be genetically sampled and 
profiled and their inter-relationships 
resolved, any reintroduction runs 
the risk of becoming a form of ge- 
netic genocide. For example, it is 
well known that many of Europe's 
beaver (Castor sp.) populations con- 
sist either of Canadian animals or of 
European animals derived from the 
interbreeding of different subspecies 
during the reintroduction process. If 
the reintroduction of lynx to Iberia 

or of Sonoran topminnows  to the 
catchments of the Rio Yaqui had 
been carried out, these animals might 
already be extinct, at least as geneti- 
cally distinct forms. 
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i 
Are the Naturalists Dying Off?. 

in a recent editorial, Reed Noss 
(1996) laments that the great natu- 
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ralists are dying off, an observa t ion  
insp i red  in par t  by  the  wr i t ings  of  
Dr. Archie  Care and  the  pe r sona l  ex- 
p e r i e n c e s  of  Dr. Noss u n d e r  the  tu- 
to r sh ip  o f  Dr. Care. Reed Noss  is 
c o n c e r n e d  that  the  natural is ts  are 
be ing  r e p l a c e d  by  a gene ra t ion  of  
k e y b o a r d  biologis ts  w h o  lack the  in- 
t imacy wi th  nature  necessary to guide 
conse rva t ion  efforts. 

Indeed ,  the re  seems  to be  a gener-  
a t ion of  grea t  natural is ts  re t i r ing 
f rom academia  in the  Uni ted  States. 
As the  wi lde rness  re t rea ts  fa r ther  
f rom our  doors teps ,  f ewer  natural-  
ists are bo rn  in the  backya rd  envi- 
r onmen t s  so e loquen t ly  de sc r ibed  
by  Care and E. O. Wilson.  But is this 
really the  end  of  an era? Three  po in ts  
bea r  cons idera t ion :  

First, p e r h a p s  great  natural is ts  are 
dying off because  great  natural is ts  
t end  to  be  old. It t akes  a l i fet ime to 
mas te r  the  natural  h is tory  of  an eco- 
sys tem or  taxon.  Like the  leaders  in 
o t h e r  fields, grea t  natural is ts  are usu- 
ally r ecogn ized  late in life. 

Second,  the  major i ty  of  great  natu- 
ralists exis t  ou ts ide  the  fields of  aca- 
demia  and profess iona l  wildl i fe  man- 
agemen t  and h e n c e  are no t  l ikely to 
be  e n c o u n t e r e d  in f i rs t-world con- 
servat ion  p rog rams  or  the  Society  
for  Conserva t ion  Biology. Great  nat- 
uralists are of ten found  a m o n g  the  
ranks of  farmers,  hunters ,  and  rural  
inhabitants. Most field biologists k n o w  
ind igenous  p e o p l e  w h o  unde r s t and  
p r inc ip les  of  zoology,  botany,  ecol- 
ogy, and  conse rva t ion  at a level re- 
served  for  g radua te  educa t ion  in the  
industr ial  wor ld .  These  se l f -educated  
p e o p l e  are the  poo l  of  great  natural- 
ists, w i th  or igins no t  unl ike  those  of  
Archie  Carr and  E. O. Wilson.  It is a 
h a p p y  c o i n c i d e n c e  w h e n  one  of  
these  natural is ts  has the  o p p o r t u n i t y  
and inc l ina t ion  to b e c o m e  a profes-  
sional  biologist .  Natural is ts  are per-  
haps  b e c o m i n g  rarer  in the  aca- 
demic  p rog rams  of  industr ia l ized 
nat ions,  bu t  the  univers i t ies  in devel- 
op ing  countr ies  contain  many such 
persons .  

Third,  it is a dire  mis take  to assign 
second-ra te  status to  k e y b o a r d  biolo- 

gists and  p rac t i t ioners  of  b io technol -  
ogy. Yes w e  n e e d  grea t  naturalists.  
They  are ou r  t eachers  and  of ten  our  
leaders.  But w e  also n e e d  theore t i ca l  
ecologis ts ,  virologists ,  and  b iochem-  
ists. The i r  con t r ibu t ions  to conserva-  
t ion have  b e e n  i m m e n s e  (Dhond t  
1996), and  it is no t  a p p r o p r i a t e  to  
a p p o i n t  these  special is ts  as scape-  
goats  for the  loss of  natural is ts  f rom 
academic  inst i tu t ions  in the  indus- 
trial wor ld .  

The  Bio techno logy  Cen te r  at Uni- 
versi ty  of  Flor ida inc ludes  a pro-  
g r a m - - B E E C S - - d e d i c a t e d  to  conser-  
vat ion studies.  In these  conserva t ion  
init iat ives w e  w e l c o m e  assis tance 
f rom all m a n n e r  of  folks, inc luding  
immunologis t s ,  c o m p u t e r  scientists ,  
endocr ino logis t s ,  p ro t e in  chemists ,  
and  statist icians.  Wi th  f ew  excep-  
t ions these  p e o p l e  are na ture  lovers  
w h o  are wi l l ing to  l abor  in c e m e n t  
b o x e s  to fur ther  the  cause  of  conser-  
vation.  They  dese rve  the  r e spe c t  and  
suppo r t  of  a unif ied  conse rva t ion  
communi ty ,  no t  the  der i s ion  that  
thei r  special i t ies  are "less cent ra l  to 
our  d isc ip l ine  than  ecologica l  and  
organismic  courses"  (Noss 1996). 
These  cas te  ass ignments  serve no  
d i scernab le  p u r p o s e  o the r  than  to 
divide" and damage  the  cause  of  
conserva t ion .  

Finally, it seems  re levant  to con- 
sult  the  source  of  Dr. Noss ' s  inspira- 
t ion,  Dr. Archie  Carr. Wha t  did  Dr. 
Carr  th ink  of  these  k e y b o a r d  biolo- 
gists? In one  of  his last pub l i c  inter- 
views,  g iven to the  s tuden t  newspa-  
p e r  of  the  Univers i ty  of  Flor ida on  
March 9, 1987, Carr  d iscusses  his 
1936 thesis work,  a descr ip t ion  of  the  
he rpe to fauna  of  Florida: "I w o u l d n ' t  
a ccep t  a g radua te  s tuden t  today  w h o  
w a n t e d  to do  a p a p e r  l ike that.  In 
those  days they  had  t o  be  done  be- 
cause w e  lived in a different  t ime. W e  
d idn ' t  even  k n o w  w h a t  w e  had  here .  
You can ' t  ge t  a job  in zoology  be ing  
the  k ind  of  biologis t  I was  anymore .  
You 've  got  to be  h ighly  quanti ta t ive,  
highly statistically o r i e n t e d - - l a b  work  
preferably .  To ge t  in you r  bas ic  zool- 
ogy depa r tmen t ,  you  ought  to  be  in- 
t e r e s t ed  in mi tochondr i a l  DNA." Ar- 

ch ie  Carr  was  highly  suppor t ive  o f  
"indoor" approaches  to conservation,  
a role  that  the  l eadersh ip  of  Conser- 
vation Biology w o u l d  be  p r u d e n t  to 
cons ider .  
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I 've  read  the  r ecen t  edi tor ia l  by  
Reed Noss  (1996) on  the  dea th  o f  
field biology;  if some  o f  w h a t  I read  
was  frustrat ion,  t hen  I share  it w i th  
him. Far too  few of  my  college courses 
had  any o u t d o o r s  act ion,  m u c h  less 
my  gradua te  c l a s s e s - - e i t h e r  the "lab" 
involves iabwork (blades and flasks 
and sp lay-p inned  worms) ,  o r  "field 
exerc ises"  are just a s idel ine,  a ne- 
cess i ty  for  co l lec t ing  data  to be  
wh i sked  away indoors  and on to  disk 
for  numer ica l  analysis. The  life i tself  
has no  intr insic  wor th ;  o rgan isms  
only  supp ly  the  numbe r s  to  fuel the  
stat ist ical  engines.  

The  e x p e r i e n c e  o f  nature ,  the  liv- 
ing w o r l d - - s e p a r a t e  f rom rough  as- 
phal t  and smooth  m e t a l - - i s  wha t  
d r e w  me  to b io logy  be fore  I k n e w  it 
was  a sc ience .  Like E. O. Wi l son  I 
g r e w  u p  in the  South, but  a la ter  
South: California and Florida of  the  
d e v e l o p m e n t  b o o m ,  as na ture  d r e w  
back,  bu t  a d e t e r m i n e d  boy  cou ld  
still f ind p o n d s  and woods ,  seas and 
jungles,  beckon ing ,  a soft tug that  
d r e w  m e  and sus ta ined  me  and con- 
v inced  m e  I h a d  a ca ree r  as some- 
th ing  exot ic ,  a mar ine  biologist ,  o r  
maybe  a ra infores t  t axonomis t .  Con- 
servat ion,  then,  c ame  easy as breath-  
ing; c ame  of brea th ing ,  and  all that  
implies .  I have  this unbea rab le  dr ive 
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to "be a part  of  the solution," if con- 
servation biology is, to channel  the 
love of these great, fading worlds 
into a lever and a fulcrum, to lift away 
the weight  of swelling humanity. 
But I 'm not  learning what  I need to 
k n o w - - w h a t  o ther  people  need  to 
know, the ones making the deadly 
decisions, who  live by charts and 
squiggles and are immune to any 
shock we might feel, we who  have 
gl impsed the substance behind all 
the declining percentages.  

I 've asked other  people  about 
schools for conservation biology, but 
after reading Noss's essay I wanted  
to ask him where,  in this blossoming 
field, can I find a teacher  who  hasn ' t  
t raded animals for ANOVAs? Where  
among the slew of offerings is a 
school, a program, a professor wi th  
the wood  lore and the life ken, the 
memory of the living ages to balance 
the fears of nearest future? If Type II 
curves and GIS overlays are pivotal 
in the efforts of conservation, so be 
i t --necessary armor, perhaps, against 
the slings and arrows of outrageous 
politicians. But I need more than that 
if I 'm to r emember  why  all of our 
wonders  should be fought f o r - - n o t  
words,  like biodiversity and ecosys- 
tem integrity, but those things that 
can move any human, and should 
move them all. 

Simply being "in the field" is de- 
lightful and inspiring but not  
enough. One learns more than no- 
menclature and breeding ranges; 
one learns h o w  to learn what  class- 
rooms never  teach. Are there still 
any like this out there? 

John M. Aguiar 
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The editorial by Reed Noss (1996) 
enti t led "The Naturalists Are Dying 
Off '  struck a responsive chord. As a 

naturalist and an educator  I am at 
t imes appalled at the generally low 
level of  awareness of nature pos- 
sessed by some of  the students who  
arrive at my college. No longer a 
matter of common knowledge, words 
such as conifer, invertebrate, and 
even ecology can elicit blank stares 
or require lengthy explanations be- 
fore their meanings sink in. Because 
those students demonstrate  an abil- 
ity to learn such terms and apply 
them once they have been exposed  
to them, I can only conclude that 
their  social and educational environ- 
ments prior  to coming to college 
have been ecologically depauperate.  
Although it may be true that general 
vocabulary has declined since the as- 
cendancy of television and video 
games, the lack of an ecological vo- 
cabulary is particularly distressing, 
given the urgency of biodiversity 
threats and sustainability issues. 

When I at tended graduate school 
and for years thereafter, the term 
naturalist  was often used as a perjo- 
rative, yet I have always worn  that ti- 
tle comfortably ("If it was good 
enough for D a r w i n . . . " ) .  Now no 
less a scientist than E. O. Wilson en- 
titles his autobiography Naturalist.  
David Cavagnaro in his foreword to 
my book (Anderson 1983) wrote  that 
"A naturalist, I think, is ftrst a person 
of the Earth, a shaman really, one 
who  feels as well  as sees, one who  
simply k n o w s  with greater breadth 
and depth  than intellect alone can 
muster. Second, a naturalist is an in- 
terpreter,  one who  can translate the 
complex  language of nature into the 
vocabulary of the common man, 
who  can reach out to us from the 
heart  of the natural world and lead 
US in . "  

The Noss editorial decries "the 
death of natural history" and calls for 
educators and professionals to take 
action to reverse the "trend toward 
indoor  ecology." He outlines some 
excel lent  points which, if followed, 
would no doubt  make a difference. I 
would  like to reinforce his message 
by mentioning some of the educa- 
tional approaches  of Prescott Col- 

lege which  demonstrate  the truth of 
his words. 

Located in the central uplands of Ar- 
izona, Prescott College is dedicated to 
"the liberal arts and the environment." 
incoming students participate in a 
3-week wilderness orientation before 
they take any academic subjects. 
The school year consists of alternat- 
ing blocks (3.5 weeks  of immersion 
in a subjecO and quarters (10 weeks 
devoted to three classes or equivalent 
units). The blocks lend themselves 
well to ex tended  field courses, and 
the quarter courses usually involve 
some combinat ion of classroom and 
field time. Interdisciplinary links and 
experiential  education, in which  stu- 
dents are active, self-directed learners, 
are the norm. Often the emphasis of 
a course is project-based, resulting in 
a concrete achievement such as a lit- 
erary journal, a set of proceedings, 
publishable research, an exhibition, 
or some other significant demonstra- 
tion of real-world competence.  Field 
work  is considered so central to the 
educational mission that, unlike at 
most schools where  field trips are 
the first to go when  budget  cuts are 
necessary, field trips are sacrosanct. 

Students in the environmental stud- 
ies program build upon  a founda- 
tional course called "Ecology and 
Natural History of the Southwest," 
which helps develop naturalist skills, 
an understanding of ecological con- 
cepts (reinforced through field exper- 
iences), and- -equa l ly  impor t an t - - a  
sense of place. Many go on to gain 
theoretical  and practical skills in en- 
vironmental education, natural history, 
field ecology, conservation biology, 

h u m a n  ecology, or agroecology; all 
gain a bet ter  understanding of them- 
selves as ecologically literate citi- 
zens. Even students concentrat ing in 
the social sciences, humanities, hu- 
man development,  and adventure 
educat ion programs gain an appreci- 
arson of and commitment  to "the en- 
vironment" as part  of this culture. 
OUr students and graduates are gain- 
i ngan  impressive reputation for their  
maturity, self-direction, compassion 
for others and the Earth, and the 
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abili ty to w o r k  comfor tab ly  and com- 
pe t en t ly  in the  field, w h i c h  c o m e s  
f rom that  emphas i s  on  field exper i -  
ence  that  Noss  so cor rec t ly  values.  
W e  are fond  of  saying that  "educa- 
t ion is a journey,  no t  a destination, ' . '  
and  w e  s tubborn ly  resist  the  idea 
that  t ime in col lege  is ' jus t  a p repara-  
tory per iod  for the real wor ld  (Strauss 

1995). 
The  natural is t ' s  approach ,  the  in- 

tegra t ion  of  humans  wi th  the  rest  of  
na ture  in a pass iona te  and ecologi-  
cally sensi t ive way,  is no t  ye t  dead  in 
all par ts  of  this  country .  Here,  and in 
a few o t h e r  l ike-minded inst i tut ions,  
the  s tudy of  natural  h is tory  is alive 
and growing .  A cadre  of  natural is ts  is 
sp read ing  out,  po ten t ia l  "field-wise 
m en to r s  for ano the r  gene ra t ion  of  
ecologis ts  and  conserva t ion  biolo- 
gists" (Noss 1996). The  edi tor ia l ' s  
sugges t ions  and the  w i s d o m  f rom 
c o lumns  such as "Conservat ion  Edu- 
cat ion" s h o w  that  the  Society  of  
Conserva t ion  Biology is ded i ca t ed  to 
genu ine  ecologica l  l i teracy,  and  I 
h o p e  that  such messages  are hea rd  
and ac ted  u p o n  t h r o u g h o u t  the  edu- 
cat ional  systems of  this  planet .  

Walt Anderson 

Environmental Studies, Prescott College, 220 
Grove Avenue, Prescott, AZ 86301, U.S.A. 
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I take this o p p o r t u n i t y  to endorse  
Reed Noss ' s  (1996) editorial ,  h o p i n g  
that  I d o n ' t  sound  redundant .  I g r e w  
up in a family of  amateur  naturalists,  
and  like Noss I was  e x p o s e d  to some  
nationally r e n o w n e d  professional con- 
servat ionis ts  and  wildl i fe  biologis ts  
dur ing  m y  format ive  years.  In 1937 
my father  took  me  to the  Mvord  

Deser t  reg ion  of  sou theas te rn  Ore; 
gon; among o ther  features, he showed  
m e  the  fish in Borax Lake, n o w  
listed u n d e r  the  Endangered  Species  
Act. He in fo rmed  me  that  Borax 
Lake was  the  only p lace  in the  w o r l d  
this fish was  found,  and  that  it was  
unnamed .  For  a reason  I canno t  ex- 
plain,  an u n n a m e d  e n d e m i c  of  a 
small ho t  lake in t r igued  me  as an 11- 
year  old  (over  40 more  years  passed  
be fore  this  fish was  formally de- 
sc r ibed  [Williams & Bond 1980]). 
Wil l iam L. Finley 's  l ec tures  and out- 
s tanding  hand- t in ted  lan te rn  slides 
that  i l lustrated the  p l ight  of  the  Cali- 
fornia  c o n d o r  (Gymnogyps califor- 
nianus) also cap t iva ted  me.  In 1938 
I took  a week- long  tou r  led by  Stan- 
ley G. Jewet t ,  Regional  Biologist  for  
the  U.S. Biological  Survey, of  wha t  
was  then  cal led  the  Malheur  Migra- 
tory  Wate r fowl  Refuge. J ewe t t  be- 
came  my mentor .  By the  t ime  I was  
12, I had  d e c i d e d  to  go into  the  field 
n o w  cal led conse rva t ion  biology.  

My first t w o  years  at Oregon  State 
College w e r e  anyth ing  bu t  enjoy- 
able. I failed to connec t  basic courses  
such  as chemis t ry ,  genet ics ,  anat- 
omy,  genera l  zoology,  and  genera l  
bo tany  wi th  be ing  a field biologist .  
But once  I was  e x p o s e d  to courses  
in t a x o n o m y  and eco logy  and was  
encou ra ge d  to make  field co l lec t ions  
and invest igat ions  that  t ied into the  
courses,  things changed.  I question 
h o w  I might  have made it through 
school  under  today's  curricula. 

As it t u rned  out,  I look w i th  con- 
s iderable  sat isfact ion at n u m e r o u s  
conserva t ion  a c c o m p l i s h m e n t s  that  
have o c c u r r e d  dur ing  a ca ree r  that  is 
near ing  the  half-century point .  Yes, I 
too  n o w  spend  mos t  of  m y  w ork ing  
hours  in front  of  a c o m p u t e r ,  but  not  
w i thou t  d rawing  u p o n  years  of  f ield 
expe r i ence ,  basic  courses  in taxon-  
o m y  and ecology,  and  f requent  t r ips  
to  the  field to r e n e w  my spir i ts  and  
observa t ion  skills and  r emind  me  
w h y  I con t inue  to work .  It was  the  
"natural is t ' s  intui t ion" based  on field 
e x p e r i e n c e s  that  to ld  me  w h i c h  ar- 
eas to r e c o m m e n d  in the  early 1960s 
for  some  n o w  very successful  ha- 

t ional  wildl ife  refuges.  One  such  ref- 
uge in the  Wi l l amet te  Valley of  Ore- 
gon, pu rchased  for the  Dusky Canada 
Goose  (Branta canadensis occiden- 
talis), had  no  pr io r  h is tory  of  goose  
use, bu t  I k n e w  th rough  e x p e r i e n c e  
that,  w i th  some  changes  in land 
management ,  geese w o u l d  readily use 
the  area. 

Profess ional  j u d g m e n t  and little 
data  b rough t  us the  first official fed- 
eral  list of  e n d a n g e r e d  spec ies  com- 
p i led  u n d e r  the  Endangered  Species  
Preservat ion Act of  1966, a p recu r so r  
to  today ' s  act. This list was  "grandfa- 
thered" into subsequent  acts. Today  I 
canno t  recal l  any spec ies  on this list 
that  should  have b e e n  omi t ted .  I also 
have to ask myse l f  w h e r e  w e  w o u l d  
be  if w e  had  w a i t e d  for today ' s  data 
analysis a p p r o a c h  be fore  dec is ions  
w e r e  made  on  hun t ing  and fishing 
regulat ions.  In fact, I look  at my ca- 
reer  w i th  some  degree  of  guil t  for  
having b e e n  too  caut ious  w h e n  the 
o p p o r t u n i t y  was  there  to move.  
Early in 1973 I was  the  Wash ing ton  
D.C. staff p e r s o n  respons ib le  for list- 
ing domes t i c  b i rds  and mammals  un- 
de r  the  Endangered  Species  Act. By 
then  it was  obvious  that  the  North- 
e rn  Spo t ted  Owl  (Strix occidentalis 
caurina) should  be  l isted if changes  
in si lvicultural  p rac t ices  we re  not  
made ,  ye t  I hes i ta ted  in p repa r ing  a 
l ist ing p roposa l ,  h o p i n g  and wai t ing  
for  more  data. As listing p r o c e d u r e s  
t igh tened ,  it b e c a m e  more  difficult 
to  list a species ,  and the  bi rd  d id  not  
make  the  list unti l  1990 th rough  
cou r t  action.  Perhaps  if w e  had  
l is ted the  bi rd  in 1973, w h e n  the re  
was  more  flexibili ty,  some  of  the  
subsequen t  t r auma could  have been  
avoided  and a be t t e r  habitat-distr ibu- 
t ion pa t te rn  w o u l d  be  p rese rved  than 
is n o w  possible .  

Over  the  pas t  several  years  I have 
served  on viabi l i ty  pane ls  for  var ious  
bi rds  in c o n n e c t i o n  wi th  ecosys t em 
p lann ing  efforts for federal  lands. 
Here again, w e  had  to act in some  in- 
s tances  on anecdo ta l  ev idence  and 
the  natural is t  in tu i t ion  that  c o m e s  
only f rom t ime spen t  in the  field. In 
a mos t  r ecen t  exe rc i se  of  this  na- 
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ture,  I was  supr i sed  at h o w  m u c h  I 
re l ied on  observat ions  and field notes  
made  whi le  work ing  and camping  
ou t  for  th ree  s u m m e r s  in na t ional  
forests  s tar t ing as a t e e n a g e r  on  a 
brush-pi l ing  c rew.  

I fully s u p p o r t  using p o p u l a t i o n  
m o d e l i n g  and  o t h e r  n e w  compu te r -  
ized  and  stat ist ical  tools  and  meth-  
ods,  bu t  m a n y  y o u n g  p e o p l e  fail to  
real ize that  the  n e w  t e c h n o l o g y  has  
ser ious  l imi ta t ions  and is only  as 
g o o d  as the  available field da ta  and 
a s sumpt ions  used.  

I r ema in  a natura l is t  first, and  l ike 
Noss  I r eg re t  that  t hose  of  m y  kind  
are  dying  out.  Fo l lowing  Noss ' s  rec- 
o m m e n d a t i o n s  w o u l d  he lp  tu rn  this  
around.  

David B. Marshall 

Consulting Wildlife Biologist, 4265 SW Chesa- 
peake Avenue, Portland, OR 97201, U.S.A. 
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I have received more  letters and 
emails in response  to m y  editorial on  
the  death  of  naturalists than on  any 
topic  since I became  edi tor  of  this 
j ou rna l - -ove r  60 at this writing, all 
but  one  (Bowen & Bass, p r in ted  
above) in agreement  or  sympathy.  
The favorable p h o n e  calls and discus- 
sions at meet ings  have been  too nu- 
merous  to count.  Most of  the wr i t ten  
responses  have been  informal and per- 
sonal. Those pr in ted  above offer a 
gl impse of  our  readers '  reactions. 

I do  no t  a c c e p t  B o w e n  and  Bass 's  
c la im that  grea t  natural is ts  are dying  
off because  they  are  old. Al though  
this may  be  l i teral ly true,  the  b igge r  
p r o b l e m  is lack  of  r ec ru i tment .  I 've  

k n o w n  m a n y  exce l l en t  f ield natural- 
ists w h o  ob t a ined  the i r  skills ear ly in 
life, but  w e  are no t  provid ing  enough  
o p p o r t u n i t i e s  for  y o u n g  p e o p l e  to- 
day  to  learn  these  k inds  o f  skills. Bi- 
o logy  s tuden ts  today,  w i th  f e w  ex- 
cept ions ,  will  not  be  good  naturalists 
w h e n  they  are o ld  be c a use  the i r  edu- 
ca t ion  and ca ree rs  fo rced  t h e m  in- 
doors .  I agree,  howeve r ,  w i th  the  
s e c o n d  po in t  of  Bowen  and Bass, 
that  grea t  natural is ts  are of ten  out- 
side academia  and profess iona l  wild-  
life managemen t .  I gave several  ex- 
amples  o f  such  natural is ts  in m y  
edi tor ia l  bu t  I also p r o v i d e d  reasons  
w h y  it w o u l d  be  i m p r u d e n t  to  leave 
field b io logy  ent i re ly  to p e o p l e  with-  
ou t  scient i f ic  training.  Fur the rmore ,  
m y  obse rva t ion  is that  natural  his- 
tory  as a h o b b y  also has b e e n  in de- 
c l ine and that  ama teu r  natural is ts  be- 
c o m e  f ewer  and less k n o w l e d g e a b l e  

every  year.  
The  th i rd  po in t  B o w e n  and Bass 

made  is that  it was  unfair  o f  m e  to 
de r ide  k e y b o a r d  biologis ts  and  prac- 
t i t ioners  o f  b io techno logy .  Der is ion 
was  no t  my  purpose ,  and I con- 
c e d e d  in m y  edi tor ia l  that  skills in 
mathemat ics ,  statistics,  and  com- 
p u t e r  sc iences  are "almost  essential"  
in conse rva t ion  b io logy  today.  Per- 
haps  that  was  an under s t a t emen t .  I 
w o u l d  eager ly  add that  popu l a t i on  
and mo lecu l a r  geneticists  are making 
eno rmous  con t r ibu t ions  to conserva-  
tion. But w h y  no t  str ive for  ba lance  
in ou r  profess ion? There  is no  dea r th  
o f  k e y b o a r d  biologists .  B o w e n  and 
Bass 's  final point ,  that  Archie  Carr  
was suppor t ive  of  indoor  approaches  
to conserva t ion ,  I wil l  no t  argue.  But 
I f ind it s t range they  do  not  de t ec t  
any  sadness  in the  quo te  they  of- 
fered.  W e  are losing a lot wi th  the  
dec l ine  o f  field biology,  as Archie  
Carr  k n e w  b e t t e r  than  anyone.  

I mean t  to  r e s p o n d  to the  (ed i ted)  
l e t te r  f rom John  A.guiar personal ly .  
However ,  Aguiar ' s  address  was  no t  
on  his letter,  I mis takenly  t h r e w  away  
the  enve lope ,  and  he  is not  in the  list 
of  m e m b e r s  o f  the  Society  for  Con- 
serva t ion  Biology. So, I offer  a b r ie f  
r ep ly  here .  First, John,  p lease  join 

SCB. Second,  the re  are  still schools  
that  offer  g o o d  t ra ining in f ield biol- 
ogy, espec ia l ly  at the  unde rg radua t e  
level. The  le t te r  f rom Wal t  Ande r son  
p rov ides  the  e x a m p l e  o f  Presco t t  
College.  At the  gradua te  level  indi- 
vidual  facul ty at many  ins t i tu t ions  
car ry  on  the  natural is ts '  t radi t ion,  
bu t  f rom w h a t  I am told  they  do  so 
less effect ively than  be fore  because  
of  dec l in ing  funds  and less adminis-  
t rat ive en thus iasm for  field trips.  
Facul ty  at several  u n i v e r s i t i e s - - t h e  
Univers i ty  of  Nevada  at Reno and  
the  Univers i ty  o f  California at Davis 
c o m e  to m i n d - - w r o t e  m e  to say that  
the i r  d e p a r t m e n t s  still have s t rong 
f ield-based programs.  But the  bes t  
advice  I can  offer  is to take the  t ime  
to ge t  ou t  in the  f ield on you r  o w n  
wi th  binoculars ,  hand  lens, col lect-  
ing vials, p lant  press ,  and  a b a c k p a c k  
full o f  keys  and field guides.  G o o d  
field natural is ts  are largely self-made, 
p r o v i d e d  they  are g iven  some  en- 
couragemen t .  

Finally, a l though I am grat if ied that  
so many  p e o p l e  wro te  and cal led m e  
to commise ra t e  abou t  the  p r o b l e m ,  
w e  still n e e d  to do  some th ing  to cor- 
rec t  the  si tuation,  and  soon.  As 
David Marshall  po in t s  out  in his let- 
ter, the  loss of  p e o p l e  wi th  a natural-  
is t 's  in tui t ion f rom conse rva t ion  pro-  
fessions can  have  dire  c o n s e q u e n c e s  
for biodivers i ty .  A joint  s ta tement  or  
"white paper"  from several  major  sci- 
entif ic  socie t ies  to the  U.S. Secre tary  
of  Education,  the  Nat ional  Science 
Foundat ion ,  and  o t h e r  ent i t ies  he re  
and abroad  cou ld  be  helpful ,  espe-  
cially if a c c o m p a n i e d  by  a p ress  con- 
fe rence .  W o u l d  anyone  like to he lp  
organize  such  an effort? 

Reed F. Noss 

Livestock Grazing: Replies to Brown 
and McDonald 

Imagine  for  a m o m e n t  that  a s t range 
n e w  beast ,  say a bac te r ium,  was  in- 
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troduced into western North Amer- 
ica and rapidly came to inhabit three- 
quarters of the region. The wily bac- 
terium displaced native species, al- 
tered the structure of ecological 
communities, disrupted nutrient cy- 
cles, and affected the course of wa- 
ter flow; in short, it caused enormous 
upheaval of the native biodiversity. 
Without question, the conservation 
biology community would be up in 
arms, united against this ecological 
threat that endangers all we hold 
dear. Let us also imagine that a few 
people in the region were raising 
these bacteria on public lands and in- 
sisted upon their right to do so. Es- 
pecially vocal supporters declared that 
"Bacteria farmers m u s t  be allowed 
to continue their lifestyle." 

Now, if just for a moment you 
grant that domestic livestock have 
had and continue to have an impact 
analogous to that of our fictitious 
bacterium, you might think that con- 
servation biologists would be con- 
cerned. You might even expect con- 
servation biologists to protest--loudly 
and decisively--that our culture has 
a responsibility to biodiversity, not 
just to particular human lifestyles. 

As a recent spate of letters in Con- 

servation Biology demonstrates, con- 
servation biologists are decidedly 
not united on such an issue when bi- 
ology intersects with fondness for 
cultural icons like cowboys. Discord 
among conservation biologists in 
such a scenario has two possible 
causes: (1) scientific disagreement 
over the facts--in this case, is live- 
stock really causing negative ecolog- 
ical effects? and (2) agreement that 
livestock damage exists but emo- 
tional differences of opinion on how 
we should respond to it. Brown and 
McDonald's (1995) critique of my re- 
view (Fleischner 1994) demonstrates 
how deeply emotional is the issue of 
livestock grazing in western North 
America. They bundle together a cri- 
tique of my methods and a subjec- 
tive sympathy for rural lifestyles; the 
latter I share but consider ultimately 
irrelevant in answering scieritific 
questions about grazing ecology. 

My article concluded that whether 
or not livestock grazing has a sus- 
tainable future in the American West 
"ultimately is a question of human 
values, not science." Do we or do we 
not want grazing to continue, even if 
at the expense of native biodiversity 
and important ecological processes? 
Brown and McDonald walk both 
sides of the fence: they want grazing 
to continue (clearly stated), and they 
don' t  think it diminishes biodiversity 
(implied, but not clearly stated). 

I provided abundant evidence--  
largely culled from researchers sym- 
pathetic to grazing--that livestock 
grazing entails serious ecological costs. 
I did not say that all grazing is terri- 
ble, that ranchers are bad people, or 
that all grazing must be eliminated-- 
Brown and McDonald inaccurately 
portrayed my words. I did, I hope, 
make clear that livestock cause nu- 
merous effects of precisely the sort 
that conservation biologists profess 
to be deeply concerned about. 

Brown and McDonald offer several 
lists: "concerns" with my article, 
"facts," and "opinions," the latter two 
being liberally mixed. Brown and Mc- 
Donald offer scant support for their 
assertion that my work overestimates 
the negative impact of livestock. 
They complain that a few cited works 
suffer from poor  experimental de- 
sign. Even if this were true, what 
about the other 160-plus references? 
Furthermore, exclosure studies, even 
though they're the best tool we 
have, probably underes t imate  graz- 
ing impact because they cannot judge 
the original, most severe impact. 

Brown and McDonald's concern 
that I neglected to describe the eco- 
logical effects of removing native 
herbivores seems extraneous at best. 
I agree that removal of rabbits, prai- 
rie dogs, and probably any other her- 
bivore has ecological consequences. 
Similarly, adding a large herbivore 
changes ecosystems. The studies they 
cite could, in many cases, be inter- 
preted as support for my point: Be- 
cause livestock alter species compo- 
sition (Brown and McDonald agree), 
native herbivores can be excluded 

(prairie dogs are an excellent exam- 
ple), with the effects that Brown and 
McDonald point out. Their statement 
that I "repeat the fiction" that pre- 
Columbian America represented "a 
natural and inherently desirable state" 
is irresponsible; I do not believe this 
and never wrote any such thing. 

Brown and McDonald's critique is 
somewhat confusing because even 
as they toss out a smokescreen of ir- 
relevant false dichotomies and busily 
nitpick at details, they agree with 
my major point that livestock are 
one of "the most important ecologi- 
cal conditions" (their words). Brown 
and McDonald bundle facts with 
opinions: statements such as "should 
be possible" are included as facts. 
This reflects a bias toward utilitarian 
land users and contradicts their claim 
of scientific objectivity; this is partic- 
ularly ironic in light of the discom- 
fort of Brown and McDonald with 
what they call advocacy (in only 
some cases accurately). Statements 
such as "livestock ranching m u s t  

be both ecologically sustainable 
and economically viable" [emphasis 
added] indicate wishful thinking and 
do not deserve the mantle of "scien- 
tific objectivity and rigor." 

Brown and McDonald's comments 
on the coevolution of grasslands and 
large herbivores are largely immate- 
rial for two reasons. First, the major- 
ity of land used by livestock in the 
11 Western states is not grassland. 
Second, natural selection works at 
the population level; ecological com- 
munities do not evolve as intact 
units. We simply do not know enough 
to invoke these sorts of evolutionary 
arguments and they should not be 
used to support or refute livestock 
grazing. 

I still believe what I wrote before: 
Livestock impose serious costs on 
ecosystems of western North Amer- 
ica, and society must grapple to make 
value judgments about the ecologi- 
cal and social consequences of our 
choices. This work requires good sci- 
ence and great humility. Let's keep 
talking. (I encourage conservation 
biologists to become familiar with 
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the position statement of  the Society 
for Conservation Biology on live- 
stock grazing on public lands in the 
United States of America, published 
in the SCB Newsletter 1(4):2-3. I 
would be happy to provide copies.) 

Thomas L. Fleischner 

Environmental Studies Program, Prescott Col- 
lege, 220 Grove Avenue, Prescott, AZ 86301, 
U.S.A. 
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Brown and McDonald (1995) claimed 
to "detect a dangerously one-sided 
presentation of data and opinions on 
livestock grazing in a recent issue of 
Conservation Biology." They criti- 
cized the writings of Fleischner 
(1994), Noss (1994), and Wuerthner 
(1994) and attempted to present con- 
trasting viewpoints. Because their 
comments contain some glaring de- 
ceptions and invalid premises, they 
cannot go unchallenged. 

We believe that the controversy 
relating to livestock grazing must be 
considered in perspective. Brown 
and McDonald express concerns 
about one-sidedness and balance, but 
we must remember that the princi- 
pal adversaries in the dispute are a 
wealthy and politically powerful 
livestock industry whose economic 
interests are at stake and portions of 
the conservation community standing 
to gain not a penny from the outcome. 
Although it has obvious scientific 
ramifications, the grazing controversy 
is primarily a cultural, political, and 
social issue, especially as it relates to 
public lands. 

It is a convenient ploy for Brown 
and McDonald to criticize the use of 
literature citations from popular and 

environmental publications as op- 
posed to scientific publications. Of 
course a great deal of scientific liter- 
ature exists (e.g., Bureau of Land 
Management 1994; Fleischner 1994). 
But in this instance it is more rele- 
vant that a poll of people living in 
100 counties in the interior Colum- 
bia Basin revealed that only 23% of 
them favored commodity produc- 
tion on public lands; they ranked 
grazing and ranching seventh be- 
hind such concerns as water and wa- 
tershed protection, ecosystem pro- 
tection, recreational uses, landscapes, 
scenery, and quality of life (Rudzitis 
et al. 1995). Obviously, more is in- 
volved here than a need for addi- 
tional scientific research. The point 
is that an advanced degree is not es- 
sential to seeing the difference be- 
tween abused land and healthy land. 

Brown and McDonald chose lan- 
guage that injects a prograzing bias 
into their comments: public lands 
become "rangelands," grazed lands are 
"seminatural ecosystems," and "pas- 
toralism" is synonymous with live- 
stock production and the modern 
livestock industry. Ordinarily, pasto- 
ralism refers to shepherds tending 
flocks and implies rural innocence, 
simplicity, and attentive stewardship. 
But does it really apply to Dan Rus- 
sell (California) grazing 5 million acres 
of public land in three western 
states, or the Ellison Ranching Com- 
pany grazing 2.4 million acres of 
public land in Nevada, or J.R. Sim- 
plot grazing nearly 2 million acres of 
public land in four western states 
(U.S. House of Representatives 1994)? 
Does it apply to federal land manage- 
ment agencies and their policies? 

Brown and McDonald seem to be- 
lieve that the sole impact of live- 
stock grazing is forage cropping. Soil 
compaction, destruction of the cryp- 
tobiotic crust, erosion, loss of fish 
and wildlife habitat, destruction of 
riparian zones, effects upon water 
quality and quantity, and many other 
matters discussed by Fleischner (1994) 
are ignored. Whereas predator and 
pest control (e.g., prairie dogs) and 
the invasion and control of alien 

plants are attributed to human influ- 
ences, they are not acknowledged as 
direct, subsidized costs of livestock 
production. 

The criticism directed at Wuerth- 
ner for lumping farming and pasto- 
ralism (a word he didn't use) in con- 
tending that agriculture is a more 
serious threat to biodiversity than 
subdivisions is unwarranted. Wuerth- 
ner made a clear distinction between 
livestock production and other forms 
of agriculture. But all this becomes 
pointless when we realize that the 
public lands are not going to be sub- 
divided, that most intensive agricul- 
ture in the western states is devoted 
to producing food for cows, and that 
the greatest use of irrigation water 
goes not to people or communities 
but to the production of cow fodder 
(Aldridge & Schulbach 1978; Klaper 
1991; Wuerthner 1991). 

We cannot address all our con- 
cerns and disagreements with Brown 
and McDonald's comments, but we 
mention a few of the most obvious: 

(1) In writing a paper dealing with 
the ecological costs of graz- 
ing, Fleischner is criticized for 
not reviewing papers that re- 
flect the "average" impact. What 
is the "average" impact of smok- 
ing or of World War II? 

(2) Fleischner is accused of citing 
papers with poor  design and 
replication. Yet, Brown and 
McDonald advocate continued 
grazing across the West, with- 
out controls, with a promise to 
do a better job, and with hopes 
that additional research will 
save the day. 

(3) Fleischner is charged with re- 
peating a "fiction" that the West 
was in a more "natural and in- 
herently desirable state" before 
settlement. Are they serious? 

(4) Brown and McDonald drag out 
the discredited notion that Here- 
fords have merely replaced bi- 
son and other native herbivores; 
they ignore the facts that pris- 
tine populations of native un- 
gulates have been reduced to 
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miniscule remnants  of  their  orig- 
inal n u m b e r s  and that  m o d e m  
domes t i c  l ives tock c o n s u m e  
an es t ima ted  90% of  the  forage 
in the  11 wes t e rn  states (Wag- 
ne r  1978; Jacobs  1991). 

(5) Brown and  McDonald  c la im to 
r e p r e s e n t  the  "rational  voices" 
of  the  "radical center ,"  ye t  they  
suppo r t  the  l ives tock indus t ry  
in advoca t ing  the  status quo.  

(6) Brown and McDonald  c o n t e n d  
that  in some  cases  remova l  of  
l ives tock can lead to  deleter i-  
ous  eco log ica l  events  and  c i te  
the  "ex t inc t ion  of  a popu l a t i on  
of  deser t  pupf i sh  (Cyprinodon 
nevadensis) fo l lowing fenc ing  
of  a spr ing  in Ash Meadows,  
Nevada" as an example .  Our  
inquires  wi th  the  cu r ren t  ref- 
uge manager  at Ash Meadows  
National  Wildl ife  Refuge reveal  
the  fol lowing:  (a) Pupfish are 
do ing  fine on  the  refuge in 
si tes p r o t e c t e d  f rom abusive 
grazing. (b) The popula t ion  that  
suffered ex t inc t ion  o c c u r r e d  in 
an artificial poo l  "never  more  
than  t w o  feet  around,"  never  
con ta in ing  more  than  six pup-  
fish, and  the  poo l  w o u l d  have 
dis~/ppeared eventually anyway." 

(7) Brown and McDonald  offer 
cons ide rab le  d iscuss ion  o f  pre- 
scr ipt ion managemen t  of  range- 
lands, of  w h e t h e r  i t 's  be t t e r  to  

share a c a m p g r o u n d  wi th  o the r  
humans  or  cows,  of  w h e t h e r  or  
not  e n o r m o u s  gove rnme n t  sub- 
sidies to the  l ives tock indus t ry  
are justified. They  make argu- 
ments  in favor of  keeping  ranch- 
ers on the  land and suggest ions  
that  the  grazing controversy 
must  be  sett led by  compro-  
mise,  consensus ,  and  more  sci- 
entif ic research.  None  of  this is 
reassuring.  

Brown and McDonald  miss the  
point .  The  publ ic  lands and all thei r  
t reasures  be long  to all Americans ,  
no t  to 22,000 pe rmi t t ee s  in te res ted  
only  in the  b o t t o m  line. The  live- 
s tock  indus t ry  has had  wel l  over  a 
cen tu ry  to  c lean  up  its act, and w e  
see not  the  sl ightest  ind ica t ion  of  
meaningful  reform. In short ,  w e  
found  Brown and McDona ld ' s  de- 
fense of  the  w e s t e rn  l ives tock indus- 
t ry unconvinc ing ,  bu t  g iven the  facts 
and  reali t ies of  the  si tuation,  theirs  
was  an imposs ib le  task f rom the  

start. 
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