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Overview of Sponsoring Organization
 On behalf of the Animal Protection Institute 
(API) and The Humane Society of the United 
States (HSUS), we are pleased to present this 
evaluation of the proposed reduction of the mid-
continent population of lesser snow geese.  This 
report responds directly to “Arctic Ecosystems 
in Peril,” the 1997 report of the Arctic Goose 
Habitat Working Group and the document upon 
which the proposed lesser snow goose reduction 
is largely based.

 The release of “Arctic Ecosystems in Peril” 
was followed by an announcement by the U.S. 
Fish and Wildlife Service(FWS) that it supports 
a reduction of the mid-continent lesser snow 
goose population by 50 to 85 percent. Our 
organizations were deeply concerned about 
the scope of the proposed destruction, the 
indiscriminate nature of the plan, which focuses 
on shooting snow geese hundreds, if not 
thousands, of miles from their breeding habitats, 
and the effect on society of responding to even 
legitimate conflicts in such a draconian manner.  
Accordingly, API and The HSUS determined to 
reach their own conclusions about the proposed 
reduction.

 We are extremely fortunate to have met and 
worked with Dr. Vernon Thomas, a distinguished 
snow goose researcher and professor of 
zoology. Dr. Thomas agreed to evaluate with 
us the case for snow goose reduction and to 
travel with our staff to the sites about which 
most concern is being expressed. The result is 
this evaluation and addendum. This purportedly 

“devastated” ecosystem in fact abounds with 
life. Those vegetative communities that have 
been affected by heavy grazing of snow geese 
are indeed changed from what they would be 
in the absence of geese, but they are by no 
means devastated or destroyed. Moreover, as 
a result of the inexorable march of vegetative 
succession, these systems will change, with or 
without geese, to vegetative communities that 
geese do not use. New snow goose habitat is all 
the while created through isostatic uplift of the 
coastal zone of Hudson Bay.  Current calls for a 
massive goose kill are based on the heretofore 
unchallenged opinion that just one vegetative 
community is “correct” for this ecosystem 
and that this successional stage should be 
maintained forever.  This view is biologically 
naive and ecologically narrow-minded.

 On its behalf, American wildlife managers are 
about to propose wildlife destruction on a scale 
unknown in modern times. API and the HSUS 
present this report, therefore, in an effort to 
forestall this destruction.

Alan Berger 
Chief Executive Officer 
Animal Protection Institute 
Sacramento, California

John W. Grandy, Ph.D. 
Senior Vice President 
Wildlife and Habitat Protection 
The Humane Society of  
the United States

Barry Kent MacKay
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1. Summary
 The population of lesser snow geese 
breeding along the Hudson Bay lowland has 
increased in size during the past 25 years, 
creating fears among some goose managers 
that the growing population could cause some 
serious deterioration of their summer habitat. 
The Arctic Goose Habitat Working Group, com-
prising members from the United States and 
Canada, investigated this issue and released its 
report in 1997. The report advocates a drastic 
reduction in lesser snow goose numbers in 
order to protect the tundra salt marshes.

• This review of the Arctic Goose Habitat 
Working Group’s report accepts that lesser 
snow geese are heavily grazing large areas of 
salt marsh in the Hudson Bay lowland. However, 
this neither damages, nor imperils, the ecosys-
tem. Heavy grazing, together with the geologi-
cal process of isostatic rebound of the coastal 
zone of Hudson Bay, induces long-term chang-
es in the species composition of the local flora. 
This leads to a greater floral species diversity 
and a plant community that is not conducive to 
supporting large goose populations.

• Assertions that lesser snow geese have 
reached unprecedented numbers were exam-
ined by reference to early accounts of lesser 
snow goose abundance.  Although it is problem-
atic to compare anecdotal accounts of lesser 
snow goose abundance with current estimates 
based on modern censusing techniques, there 
is reason to assume that lesser snow goose 
populations have gone through periods of 
decline and increase, and that current numbers 
are not excessive compared to early twentieth 
and pre-twentieth century estimates.

• Density-dependent processes occurring 
between snow geese and reduced sizes of their 
preferred food supply are already occurring in 
traditional goose colonies where heavy grazing 
is extensive. The result is a reduced rate of 
juvenile goose recruitment into the fall popula-

tion and a decrease in the body size of adult 
geese. Density-dependent processes may be 
acting on the breeding and brooding areas, and 
the spring/fall staging grounds. Such process-
es can be expected to play a greater role in 
lowering adult reproduction, juvenile survival 
and adult survival in future years.

• Hunting mortality will have to be increased 
4 to 6 fold over the present level to reach the 
goal of 50 percent of present population size. 
It is unlikely that, in the face of current trends 
towards a reduced total kill and lower hunter 
pressures, hunting alone could increase adult 
goose mortality to the desired level. Proposals 
to introduce commercial culling may not be 
acceptable to the general public. Commercial 
culling is contrary to the spirit of the interna-
tional Migratory Bird Treaty and it re-creates the 
precedent of commercialized use of internation-
al migratory wildlife.

• The efficacy of reducing lesser snow goose 
numbers to protect breeding habitats of oth-
er migratory birds (such as some species of 
ducks and shorebirds) is far from assured. 
There is no scientific evidence to indicate that 
fewer lesser snow geese would result in salt-
marsh habitat changes conducive to increased 
population levels of other migratory birds. 
None of the avian species listed as needing this 
indirect management support is a threatened 
species and alternate areas of breeding habitat 
for these ducks and shorebirds occur in areas 
not used, historically, by lesser snow geese.

• The Arctic Goose Habitat Working Group’s 
perception of the management problem is high-
ly contentious. The management plan reflects 
the biases and values of the old system of 
game management, and is inconsistent with the 
modern concept of ecosystem management.
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2. Introduction
 The salt marshes of the Hudson Bay low-
land are a dynamic and important habitat for 
species of waterbirds and waterfowl, especially 
breeding migratory geese (Thomas and Prevett 
1982a). Lesser snow geese (Anser caerules-
cens caerulescens (LSG) of the mid-continent 
population of North America breed in the 
Hudson Bay lowlands and have undergone a 
large increase in numbers during the past 25 
years (see references in Abraham and Jefferies 
1997). Several factors have been implicated in 
this increase and, doubtless, there is interaction 
among them (Abraham and Jefferies 1997).

 The abundance of grain throughout much 
of the mid-continental migratory and wintering 
range comprises an important agricultural 
subsidy of LSG.  This artifact of human agri-
culture may enhance the over-winter survival 
of geese and increase the fattening of adult 
females during spring, leading to larger clutch 
sizes (Ankney and Maclnnes 1978; Thomas 
1983). Above-average spring temperatures 
during recent years may also have led to a 
larger laying/hatching success, as suggested in 
Thomas (1990).  A decline in the actual hunter 
kill of LSG has occurred during the past 25 
years, from approximately 700,000 birds in 
1970 to 305,000 in 1993 (Abraham and Jeffe-
ries1997). This is coincident with a reduction in 
the number of licensed waterfowl hunters (see 
Scheuhammer and Norris (1995) for Canada, 
and Martin and Padding (1998) for the United 
States). A widespread system of state and fed-
eral refuges has also afforded the growing LSG 
population sanctuary from hunting pressure 
during the fall-winter seasons.

 The LSG is a colony-nesting species whose 
adult birds return annually to reproduce in the 
same colony. Lesser snow geese have evolved 
as both grazers of above-ground vegetation 
and uprooters of the below-ground, rhizoma-
tous parts of vegetation. Understandably, large 
numbers of LSG have had a demonstrable 
impact upon certain plant communities where 
birds both nest and rear broods (Abraham and 
Jefferies 1997; Ganter et al. 1996). It is this 
impact of heavy grazing on certain preferred 

species that concerns goose managers. While 
the impact of LSG on salt-marsh vegetation is 
readily apparent in the western Hudson Bay col-
onies, it is suspected to be occurring in other 
colonies in northern Hudson Bay (Abraham and 
Jefferies 1997).

 As a consequence of this LSG  induced hab-
itat change, the Arctic Goose Habitat Working 
Group was formed with members from both the 
United States and Canada. The Working Group 
examined the trend in LSG numbers, the state 
of the salt-marsh plant community, and man-
agement options to protect the lowland habitat. 
The Working Group released its report in 1997, 
(Batt 1997), calling upon  the governments of 
the United States  and Canada to reduce by 
half or more the size of the mid-continent LSG 
population. This action, if successful, is intend-
ed to preserve the habitat of the sub-arctic salt 
marsh (Batt 1997). The Working Group’s report 
recommends expanding hunting opportunities 
(as envisioned by Ankney (1996) and Johnson 
1997)) to lower goose numbers, and should 
this be ineffective, a managed cull has been 
proposed (Johnson 1997). 

 The present paper reviews the issue of the 
impacts of LSG upon their summer habitat and 
presents a different interpretation of the issue. 
We suggest that intense feeding by LSG does 
not create a peril to the salt-marsh ecosystem, 
but rather initiates a long-term change in the 
plant community structure and composition 
which will be unfavorable to LSG. We contend 
that the problems identified in the Working 
Group report (Batt 1997) are not problems 
for nature, but rather problems for the current 
concept of management. The Working Group 
report reflects the biases of current manage-
ment values, and not enough credence is 
given to the ability of natural density-dependent 
processes to regulate LSG numbers over time 
in the Hudson Bay region. It is possible, and 
perhaps likely, that enhanced hunting pressure 
may not be adequate to reduce LSG numbers 
to the ”desired” level, thus raising the invidious 
prospect of a managed, commercial cull.
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3. How large were white geese populations before this century?
 There is fear that the reduction of the extent 
and diversity of vegetational communities 
currently being “lost” in Canadian arctic and 
sub-arctic regions is a result of LSG grazing 
and is more or less permanent. The assumption 
that the geese are reaching unprecedented 
numbers is key to this concern. If the numbers 
currently existing are comparable to numbers 
that have previously inhabited the continent, 
then those numbers, alone, do not comprise a 
permanent threat to any current vegetational 
community that was extant in previous centu-
ries. If the abundance of LSG were singularly 
responsible for the current changes, and if LSG 
were repeating a past history of abundance, 
then LSG numbers cannot be assumed to be 
the source of change that is either unprecedent-
ed or irreversible.

 Even if LSG numbers are unprecedented, 
it does not necessarily follow that the changes 
caused by their grazing are permanent, as 
discussed elsewhere in this paper.

 The opinion that contemporary numbers of 
LSG, and other “white geese’” (the “greater” 
race of the snow goose, Anser caerulescens at-
lanticus; and the distinctly smaller Ross’ goose, 
A. rossii) are exceeding numbers previously 
experienced by these birds has been presented 
by Abraham and Jefferies (1997) and others.

 The censusing methods that are current-
ly used, including aerial surveying, were not 
available to observers in previous centuries. In 
earlier decades of this century and in previous 
centuries, beyond the satisfaction of curiosi-
ty there was no incentive to obtain accurate 
counts of birds during any stages of their life 
cycle, nor were there means to do so. Nor 
was there adequate exploration of arctic and 
sub-arctic regions to allow access to nest col-
ony sites, or current levels of understanding of 
the systematics of the two white goose species 
and their respective color morphs (i.e. the snow 
and blue phases).  What little we do know of 
pre-twentieth century white goose populations 

is based on early records that were of neces-
sity, of an informal and anecdotal nature. At 
the time of his writing a definitive summary of 
life history information of the North American 
Anatids in the beginning of the third decade of 
this century, Bent (1962) could find no records 
of wild nests of the blue morph of LSG (then 
assumed to be a separate species), no records 
of the nests of the greater snow goose and of 
the Ross’ goose, could say only, “Absolutely 
nothing seems to be known about its breeding 
habits in the wild state.”

 In reference to these early records, Abra-
ham and Jefferies (1997) state, “None of the 
estimates was documented or quantified for 
comparisons with modern methods.”  Obviously 
not. Such “modern methods” were things of 
the future in the eighteenth, nineteenth and 
early twentieth centuries.  Abraham and Jeffe-
ries (1997) go on to say, “All of them precede 
the era of aerial surveys and none involved a 
coordinated, simultaneous air or ground survey. 
We summarize these below, but urge caution 
in interpretation because methods of numerical 
estimation are usually anecdotal and not statisti-
cally reliable.”

 The fact that a visual estimate lacks the 
accuracy of methods now available for estimat-
ing numbers of some bird species under some 
circumstances does not invalidate its utility for 
estimating population size. See, for example, 
Robbins (1966) for a discussion of the Christ-
mas Bird Count, one of an increasing number 
of schemes to estimate bird population sizes at 
various times in their life cycle. If these census-
es are accepted as being indicative of trends in 
the population size of small, difficult to detect, 
species, they should be acceptable for popula-
tions of large-bodied, colonial, white geese.

 Given how little of Bent’s text is presented 
by Abraham and Jefferies (1997) the “caution” 
appears to be superfluous. They cite Bent 
(1962), but with regard to the population of 
LSG (including blue morphs), all that is quoted 
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is the phrase “astonishing abundance,” and 
then only with reference to “the first decades of 
this century.” They then cite another source as 
saying that either early estimates were “wildly 
optimistic” or that mid-continent population of 
LSG has declined “in recent decades” (Abraham 
and Jefferies 1997).  After discussing vari-
ous early and mid-twentieth century surveys, 
Abraham and Jefferies (1997) note that ”…Bent 
(1962) does not mention declines nor does 
Mcllhenny (1932) during his 50 years of close 
association with blue geese on the Gulf Coast.”

 Bent was not actually writing in 1962; he 
died in 1954. Bent’s work was first published in 
1923 as Volume 1 of the Smithsonian Institu-
tion United Slates National Museum Bulletin 
130. Volume 2 appeared in 1925 and this 
volume was reprinted by Dover Publications 
in 1962. Thus any reference to declines could 
not apply to any time later than the first quarter 
of the twentieth century. The decline in interior 
wetlands would be a potential factor leading 
to a twentieth century decline in the species 
not readily apparent so early into the present 
century. Nor would Bent, born in 1866, be old 
enough to have encountered migrant popu-
lations of the geese in the American central 
plains prior to the worst excesses of market 
hunting in that region in the closing decades 
of the nineteenth century, On the other hand, 
his writing precedes the great droughts of the 
1930s and much of the loss of wetlands of 
later decades.

 It might be difficult for a generation unused 
to either market hunting or the sizes of wild-
life populations that once occurred in North 
America to conceive of numbers and estimates 
made by early observers, or the speed and 
magnitude of destruction of wildlife that was 
possible. Even the destruction of virtually all the 
American bison (Bison bison) estimated at 30 
million (Mc.Hugh 1972) to 75 million (Seton in 
Dary 1974) animals, occurred during little more 
than a decade (Wooding 1982).

 The “astonishing abundance” phase quoted 
out of Bent is contained in part of the introduc-
tion to an extensive quote from George Bar-
ston, of the Hudson’s Bay Company, published 
in 1862. It states:

The snow goose, although it plays a less 
conspicuous part in the interior of the 
country, where it seldom alights, except 
along the margin of the larger lakes and 
streams, becomes, from its consolidated 
numbers, the first and greatest object 
of sport after the flocks alight in James 
Bay. The havoc spread throughout their 
ranks increases as the season advances 
and their crowds thicken, and even the 
Indian becomes fatigued with the trade 
of killing in the fall of the year, when the 
flocks of young “wewais,” or “wavies’” 
as they are called, are numerous and 
on the wing between low tide mark and 
the marshes or are following the line 
of coast southerly, it is no uncommon 
occurrence for a good shot, between 
sunrise and sunset, to send to his lodge 
about 100 head of game.

 Most of’ Bent’s information comes from 
California. Assuming that birds wintering in Cali-
fornia are more likely to come from the western 
Arctic and sub  arctic areas (while concerns 
are expressed about the breeding colonies to 
the east), it would appear that the species was 
abundant there as a wintering migrant during 
the nineteenth and early twentieth centuries.  
Bent quotes Walter E. Bryant, writing in 1890:

There has not, so far as I am aware, 
been a very marked decrease in the 
number of geese which annually visit Cal-
ifornia, but the area over which they now 
feed is considerably less than in 1850. 
In the fall of that year, my father, while 
going from San Francisco to San Jose, 
met with acres of white and gray geese 
from San Bruno. They were feeding near 
the roadside, indifferent to the presence 
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of all persons, and in order to see how 
close he could approach he walked 
directly toward them. Within 5 or 6 yards 
of the nearest ones they stretched up 
their necks and walked away like domes-
tic geese; by making demonstration with 
his arms they were frightened and took 
wing, flying but a short distance. The 
tameness of the wild geese was more 
remarkable than of any other birds, but 
it must be understood that in those days 
they were but little hunted and probably 
none had ever heard the report of a gun 
and few had seen men…

 Within three years the geese were “wilder” 
as a result of persecution and one can assume 
an enormous increase in hunting pressure in 
conjunction with widespread decline in support-
ive habitat as a result of the massive increase 
in human population from the latter half of the 
nineteenth century to the present. Those habitat 
alterations could be both negative (destruction 
of wetlands) and positive (irrigation of arid 
regions in the Central Valley) in terms of their 
effect on carrying capacity for wintering white 
geese and other waterfowl. Most certainly the 
tameness of the geese seen in 1850 would fa-
cilitate a slaughter that would have been greatly 
increased as a result of economic incentive to 
destroy wildlife in the absence of virtually any 
regulations governing the killing.

 Bent (1962) cites pioneer Ornithologist 
Elliot Cones, writing in 1874:  “On the Pacific 
coast itself, particularly that of California, the 
birds are probably more abundant in winter than 
anywhere else. Upon their arrival in October, 
they are generally lean and poorly flavored, 
doubtless with the fatigue of a long journey...”

 The indication is, therefore, that food has 
always been and will continue to be a limiting 
factor determining the population of the species.

Coues, quoted by Bent, continued to say that 
the “lean” and “poorly flavored” birds would 
recover upon reaching the California coast.  He 

continues: “...At San Pedro, in southern Califor-
nia, in November, I saw them every day, and 
in all sorts of situations—some on the grassy 
plain, others among the reeds of a little stream 
or the marshy borders of the bay, others on 
the bare mud flats of the beach itself.”  Such 
shoreline habitats have long since ceased to be 
available to LSG which now concentrate in what 
was, during the time of which Coues writes, 
arid interior valleylands.

 Coues indicated, as well, that while the birds 
were generally more wary, they were still easy 
to approach with a horse drawn buggy. He re-
fers to observations by Dr. Heermann (Adolphus 
Lewis Heermann, M.D., 1827-1865, an army 
surgeon and experienced collector) whom he 
quotes as saying the geese:

...often cover so densely with their mass-
es the plains in the vicinity of the marsh-
es as to give the ground the appear-
ance of being clothed in snow. Easily 
approached on horseback, the natives 
sometimes near them in this manner, 
then suddenly putting spurs to their ani-
mals, gallop into the flock, striking right 
and left with short clubs, and trampling 
them beneath their horses’ feet. I have 
known a native to procure 17 birds in a 
single charge of this kind through a flock 
covering several acres.

 While Abraham and Jefferies (1997) claim 
Bent (l962) gives no indication of decline in 
numbers, Bent, again referring to the California 
wintering population, quotes Grinnell, Bryant 
and Storer, saying, in 1918:

There has been a more conspicuous 
decrease in the numbers of geese than 
in any other game bird in the State. Many 
observers testify that there is only 1 
goose now for each 100 that visited the 
State 20 years ago, and some persons 
aver that in certain localities there is not 
more than 1 to every 1,000 formerly 
occurred here . In many places where 
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formerly the ground was so covered with 
white geese as to look snowclad, not a 
single one is now to be observed feed-
ing and but few flying overhead ...the 
ingenuity of the hunter and the increased 
efficiency of firearms has so far overbal-
anced the natural protection [a reference 
to “extreme shyness”] thus afforded that 
the birds are now actually threatened 
with extinction.

 As anecdotal as these various expressions 
of abundance may be, as well as the indication 
of precipitous decline, it seems misleading of 
Abraham and Jefferies (1997) to claim that the 
birds could not have previously existed in num-
bers of extreme abundance that subsequently 
declined, based on the same single source 
for early records of LSG and the other “white 
geese” in their report.  While it may be claimed 
that these anecdotal descriptions of abundance 
mostly refer to the western birds (to the de-
gree that birds from the western arctic would 
be the ones most likely to winter in California), 
Abraham and Jefferies (1997) overlooked an 
astounding quote with reference to birds winter-
ing (and summering) in Kleberg County, Texas. 
Herbert W. Brandt is quoted thus:

On March 23, 1919., we went up to 
Laurleless Ranch headquarters and got 
Mr. Cody, the foreman, to go for a ride 
with us. He showed us a new  road and 
took us to Laguna Larga, a great marshy 
tract 6 miles long in the plains. The 
water is not deep and grass grows up 
through it all over, and there are a few 
small patches of tules or cat-tails, but it 
all dries up if the summer is dry. As we 
approached it looked as if it was covered 
with snow, but it proved to be thousands 
upon thousands of snow geese and oth-
er wild geese. Here is their winter home, 
coming into the great pastures at night 
to feed on the abundant grass. Last year 
for the first time known a couple of large 
flocks remained the entire summer, It 

was the most wonderful sight in bird life 
I ever saw, and it will never be forgotten, 
as cloud after cloud of white and black 
birds took to wing and then settled 
down in a distant part of the marsh. Mr. 
Kleberg told us that the geese we saw 
were just a few left from the great winter 
flocks, most of them having now depart-
ed for the northland, he has seen 500 
acres of solid geese, he said, just one 
snow bank...

 Dr. Ira N. Gabrielson, President,Wildlife Man-
agement Institute, wrote,”We must always keep 
in mind that approximately a hundred million 
acres of land have been drained on the North 
American continent in the past fifty to seventy 
five years” (Gabrielson 1942).  This was, of 
course, after the droughts of the “dustbowl” 
thirties, Lack of wetlands suitable for staging 
and wintering purposes followed extreme ex-
cesses of market hunting that depleted popula-
tions of various game species from the last half 
of the previous century well into the first half of 
the present century.

 On its website fact sheet the National 
Audubon Society (1998) estimates losses of 
wetlands up to the mid 1980s. For the southern 
tier of the lower 43 U.S. states (excluding Flor-
ida as well outside the LSG wintering range), 
the estimated percent losses are: Alabama, 
50; Mississippi, 59; Louisiana, 46; Texas, 52; 
New Mexico, 33; Arizona 36 and California 91. 
The figures for the central states of the central 
and Mississippi flyways show similar percent 
losses on average. They are, for Montana, 27; 
North Dakota, 49; Minnesota, 42; Wisconsin, 
46; Michigan, 50; Idaho, 56; Wyoming, 38; 
South Dakota, 35; Iowa, 89; Illinois, 85; Utah, 
30; Colorado, 50; Kansas, 48; Missouri, 87; 
Oklahoma, 67 and Arkansas 72.  While much 
of this range might be outside the most widely 
used migration corridors of white geese, or the 
figures may refer to wetlands unsuited to the 
staging needs of migrating geese, the figures 
clearly show a reduction in available habitat 
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that can increasingly be compensated for by 
an increase in federal reserves and areas of 
agricultural production that provide food for 
geese. It is not merely a net increase in carry-
ing capacity of migratory routes and wintering 
grounds, as there has also been a decrease in 
natural habitat that could sustain geese.

 None of this is to imply that the species 
was ever nearly extirpated. The evidence is 
simply that there is no reason to assume that 
the current numbers of snow geese are un-
precedented when the information that exists 
indicates that LSG have previously existed in 
vast numbers, have experienced significant 
population fluctuations, and have lost habitat on 

migration routes and wintering grounds subse-
quently compensated for by agricultural prac-
tices that provide sustaining habitat for migrant 
and wintering birds.

 The size of LSG colonies and their effect on 
vegetation can no doubt be somewhat discon-
certing to those unfamiliar with the great num-
bers of many species of wildlife that existed in 
North America in pre-Columbian times, but there 
is no reason to assume that it is anything other 
than the playing out of natural selective forces, 
often of a far more severe nature (such as major 
climatic changes), that determine the compo-
sition of nature and the species that do not so 
much destroy an ecosystem but comprise it.
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4. Relationships between LSG and salt-marsh vegetation
 There is a dynamic and directional relation-
ship between the principal plant species com-
prising the community of salt marshes used by 
snow geese. The presence or LSG has favored 
dominance by Puccinellia phryganodes, Carex 
subspathacea, and Carex aquatilis. Kerbes et 
al. (1990) refer to LSG as a keystone species in 
that the grazing and grubbing habits influence 
directly the dominant plant species present, 
with the result that goose grazing lawns devel-
op over time. The dominant plant species of the 
marsh are able to withstand the trampling by 
many geese and can develop a prostrate leaf 
growth pattern in response to repeated goose 
grazing (Kotanen and and Jefferies 1987).

 The presence of grazing geese enhances 
nutrient return to the grazed sward via the 
presence of many nitrogen  rich goose feces, 
with the result that the annual primary produc-
tion of the vegetation (especially Puccinellia 
sp.) increases (Cargill and Jefferies 1984a, 
1984b; Hik and Jefferies 1990, and references 
therein). The grazed plant species also pro-
vide the greatest nutrient return to the geese, 
potentiating their growth and survival (Wilson 
and Jefferies 1996).  Snow geese inhibit the 
growth of dicotyledonous species in the salt 
marshes by grazing the apical shoots. This 
favors the growth of Puccinellia and Carex 
species by releasing them from competition 
with other marsh species. Such is the nature 
of this dualism between LSG and the dominant 
species of the grazed sward.  “In effect, the 
geese reset the successional clock each year 
and delay successional processes” (Abraham 
and Jefferies 1997).  Note these authors’ use 
of the word “succession” as it implies commu-
nity change, as when following a disturbance. If 
the grazing pressure is too little, the Puccinel-
lia-Carex dominated swards do not develop; if 
the grazing pressure is too great, the dominant 
species (Puccinelllia and Carex) become locally 
extirpated.

 Thus the existence of Puccinellia and Carex 
dominated swards is the result of LSG feeding. 
Because these swards are favored by LSG and 
serve to nourish new generations of geese, 
they have become favored by LSG managers 
as the most desirable type of habitat in the salt 
marshes.

 The absence of LSG from salt marshes 
(achieved by exclosure fences) results in a dif-
ferent, and more diverse, plant community than 
in grazed lawns. Bazely and Jefferies (1986) 
reported the species composition of a grazed 
sward increased rapidly when geese were 
excluded; after 5 years 16 species were in the 
exclosure as opposed to 6 species outside 
it. This is directly comparable to the removal 
of a dominant herbivore such as sheep and 
European rabbits from the downs grasslands 
of southeastern England, when a more diverse 
plant community replaces the arrested, simplis-
tic, short grass sward.

 The salt-marsh community of the Hudson 
Bay lowlands is also affected physically over 
time by isostatic rebound. This is the physical 
uplifting of the coastal zone following the last 
glacial retreat. The continuous uplift along 
southern Hudson Bay produces a vertical rise 
of about 1.2m a century, or about 15-18m 
of new shore frontage per year (Weber et al, 
1970). This process provides a new zone 
annually for eventual colonization by salt-marsh 
vegetation. The long  uplifted zones change 
physically, resulting in an inevitable change in 
their plant community structure.

 Puccinellia phryganodes and Carex sub-
spathacea become established in the most 
recently-uplifted, seaward, zone of salt marshes 
and persist under LSG grazing. It is believed 
that, as uplift proceeds, conditions favor 
replacement of these two dominant species 
by Calamagrostis deschampsiodes, Festuca 
rubra and dicotyledonous species (Hik et al. 
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1992).  Hik et al. (1992) report that LSG-grazed 
swards may endure for at least a decade, but, 
inevitably, the replacement of species occurs 
with further uplift, and is not reversed by goose 
grazing. These authors contend that the shift 
in plant species dominance by Calamagrostis 
and Festuca may be delayed by continual LSG 
feeding but not prevented.

 The recent period of climate change may 
also superimpose effects on the plant commu-
nity, apart from those due to isostatic upIift. De-
lays in the onset of spring in northern Hudson 
Bay cause LSG to remain longer in southern 
Hudson Bay salt marshes. There, they continue 
to feed, so exerting extra consumptive pres-
sure on the available vegetation. This directly, 
and indirectly, leads to degeneration of the 
preferred feeding areas (Jefferies and Bryant 
1995).

 The habitat plant community of greatest 
concern (and apparent value) to the Arctic 
Goose Habitat Working Croup is the Puccinel-
lia-Carex association of the salt-marsh grazing 
lawns. This is the ephemeral plant association 
which sustains the majority of LSG and which 
suffers most when it is over-used (Wilson and 
Jefferies 1996) because geese make little use 
of adjacent older uplifted areas.

 The Arctic Goose Habitat Working Group 
uses the phrase ecosystem in peril to describe 
the consequences of intense grazing by LSG on 
the Puccinellia-Carex association (Batt 1997). 
We contend that this is unwarranted sensation-
alism and that it is not applicable to this zone 
of salt-marsh habitat. Rather, intense grazing 
by LSG induces a change in plant community 
structure, but the ecosystem has not been im-
periled or destroyed.  Such scientifically inaccu-
rate statements have generated fears that the 
Puccinellia -Carex association may be totally de-
stroyed or take many decades to recover from 
the effects of grazing (U.S. Fish and Wildlife 

Service 1998; Abraham and Jefferies 1997). It 
is recognized that sub-arctic salt-marsh habitats 
are temperature and time limited and that re-
colonization will proceed slowly. In reality, as a 
consequence of uplift, near foreshore flats are 
being vegetated for the first time and are being 
added continuously to the salt-marsh habitat.  
Although it may take decades for a heavily 
grazed area to become re-established, this is 
not long in the life of sub-arctic salt marshes. 
One could suggest rhetorically that the recov-
ery of an old-growth community in the boreal 
forest could take centuries to occur following 
natural outbreaks of intense fire and that the in-
termediate communities are extremely different 
in composition from the climax stage.

 The exposure of bare soil in salt marshes 
by LSG may increase Iocal soil salinity which, in 
turn, inhibits re-colonization by Puccinellia and 
Carex associations (Srivastava and Jefferies 
1995, 1996), especially since they spread 
asexually. This promotes invasion by salt-toler-
ant species such as Salicornia, Atriplex patula 
and algae (Iacobelli and Jefferies 1991), which 
are not used by feeding geese. Should these 
invading halophytes persist: and reduce evapo-
transpiration, the salinity of the soil may decline 
over time, especially given the effects of high 
tides and years of spring snow melt. This would 
create conditions less favorable for halophytes 
and promote invasion by other species. Thus, 
over time, intense grazing by LSG could induce 
a temporal sequence of changes rather than 
producing an eternal salt-marsh desert, as the 
sensationalism of the Arctic Goose Habitat 
Working Group report suggests.

 Jefferies and Bryant (1995) report that 
areas of heavily grazed salt marsh in western 
Hudson Bay have been subsequently covered 
by mosses. Moss carpets can be invaded suc-
cessfully by plants such as willows (Salix sp.), 
Potentilla polustris and Petasites sagittatus 
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to form new plant associations in the coastal 
lowland. This is a natural change. Moss carpets 
are seen frequently as the first species to in-
vade bare zones of salt marsh, especially when 
enriched from sewage seepage (Y.G. Thomas, 
personal observations in mid- and high  arctic 
regions). The coverage of a zone of salt marsh 
by mosses is anything but desertification, and 
in no way can be regarded as a perilous change 
to this sub-arctic biome and ecosystem.

 Abraham and Jefferies (1997) also com-
ment upon the effects of heavy LSG feeding  
on coastal dune and ridge plant communities.  
“A flora characteristic of the overall disturbance 
by geese has colonized these degraded sites.” 
The colonizing species are Senecio congestus, 
Matricaria ambigua and Rumex maritimus, in 
addition to mosses such as Bryuni sp.  Again, 
what these authors are reporting is a natural 
change in a plant community and an active 
process of colonization of an over-used site.

 There is little reason to doubt the extent  
and the impacts of LSG upon the salt-marsh 
plant community at sites on Hudson Bay 
(reported in Abraham and Jefferies 1997), nor 
the observations that plants that replace goose 
grazing lawns are of little nutritional value to 
geese. However, the Arctic Goose Habitat 
Working Group appears to be fixated upon the 
Puccinellia-Carex association, overlooking the 
fact that this association is but one, ephemer-
al, LSG-maintained sub-region of this coastal 
biome.  At a time when concerns over biodi-
versity are prevalent, it should be noted that 
the Puccinellia-Carex goose lawns are replaced 
over five to ten years by a much more diverse 
secondary plant community (Bazely and Jeffe-
ries 1986).

 The Working Group report (Batt 1997) plac-
es emphasis on the damage and destruction 
of goose lawns by LSG and how unlikely the 
process of recolonization by the Puccinellia- 

Carex association would be. Acknowledgment 
in the report of LSG in physically and biolog-
ically dynamic coastal processes is minimal. 
For example, no mention is made of the enor-
mous acreage of the new tidal mud flats that 
arise each year from Hudson Bay by isostatic 
rebound and which will become future water-
fowl habitats once plant invasion has begun. 
Approximately 15-20m of new, uplifted, shore-
line is added to the lowland each year and may 
become colonized quickly by vegetation. How 
these plant communities develop in future will 
depend upon the type and number of grazers 
using the area.

 The Arctic Goose Habitat Working Group’s 
intent is to attempt to arrest change in the salt 
marshes and to maintain and prolong the ex-
istence of extensive areas of Puccinellia-Carex 
lawns because they are so productive for LSG. 
This goal reflects the biases in LSG manage-
ment, and reflects the origins of this manage-
ment philosophy in the North American schools 
of forestry and agriculture that use identical 
approaches to yield continuous crops of valued 
commodities.

 Implicit in the research of Jefferies and his 
co-authors are density-dependent effects upon 
the Puccinellia-Carex association by LSG. At 
some intermediate density of LSG, the grazing 
pressure and fecal returns favor the creation 
of Puccinellia and Carex dominated swards.  
This promotes the nutritional returns to geese 
and the annual productivity of the sward. At 
high goose densities, the plant association is 
disrupted and the mutualistic relationship ends. 
The attendant changes in the flora afford little 
nutrient returns to LSG. This is classical den-
sity-dependence. Geese may avoid the conse-
quences of this effect by relocating or suffer 
the consequences of under-nutrition should they 
remain in heavily grazed areas.
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5. Density-dependent processes and LSG of Hudson Bay
 The concept and occurrence of densi-
ty-dependence assumes that a population is 
approaching, or is at, the habitat’s carrying 
capacity.  Simply stated, the population is 
then constrained by the availability of resourc-
es, especially food, which leads to an overall 
reduced rate of reproduction and survival of 
birds. While certain LSG colonies may be near, 
or at, this stage, the entire mid-continent pop-
ulation continues to increase, suggesting that 
the entire Hudson Bay carrying capacity has 
yet to be reached. Cooke and Cooch (1998) 
state that LSG are able to colonize new nesting 
areas along Hudson Bay that have never been 
occupied within human recorded history, and 
so preclude density-dependent mechanisms 
from operating. However, there is evidence that 
density-dependent processes are operating in 
some colonies to reduce population growth. For 
example, the marshes used by the La Perouse 
Bay colony have become extremely heavily 
grazed (Abraham and Jefferies 1997) and the 
goose population shows signs of density-depen-
dent changes.

 Measurements of body size of LSG goslings 
taken from the La Perouse Bay colony during 
1976-88 showed a significant decline which 
correlated with a significant decline in the size 
of locally reared adults (Cooch et al. 1991). The 
adult female body mass declined 15 percent 
during the period 1969-86. Cooch et al. (1991) 
rejected a genetic cause of these changes, and 
suggested that they were explained better by a 
local decline in the preferred food there.

 Williams et al. (1993) reported that the av-
erage brood size at the La Perouse Bay colony 
had declined significantly from 1979-91, as 
did different measures of gosling survivorship 
during the summer months.  Williams et al. 
(1993) concluded that LSG that remain at the 
traditional, over-grazed, site had a lower repro-
ductive output than LSG that had dispersed to 

alternate rearing areas. The above two studies’ 
findings are consistent with density-dependent 
effects on LSG due to habitat deterioration and 
food reduction at the La Perouse Bay colony.

 Other density-dependent effects could be 
occurring in this LSG population that would 
reinforce the effects of lower adult body size 
and lower gosling survival. These density-de-
pendent effects could occur on the breeding 
and brood-rearing range as well as the northern 
spring and fall staging grounds. One might de-
tect an increased age of first breeding among 
adult geese consistent with the extra competi-
tion among adults for food required to amass 
a threshold level of reserves for breeding 
(Ankney and MacInnes 1978; Thomas 1983). 
In the absence of available food on or near the 
breeding sites (to supplement body reserves) 
females might lay fewer andl or smaller eggs. 
This would lead to fewer and smaller goslings, 
which, in turn, would experience lower growth 
rates. Adult females might desert nests during 
incubation because of energetic constraints, 
leading to lower recruitment.

 During spring migration, LSG from northern 
Hudson Bay colonies which spent extended 
periods waiting in southern Hudson Bay, might 
not be able to feed effectively to maintain their 
pre-breeding condition. This could, if severe, 
depress adult breeding success in northern 
Hudson Bay colonies. During fall and spring 
migration, LSG concentrate their feeding along 
the coastal zone of James and Hudson Bays, 
feeding in both the intertidal and supratidal 
zones (Thomas and Prevett 1980, 1982a, 
1982b; Prevett et al. 1979, 1985; Wypkema 
and Ankney 1979). Large goose numbers could 
reduce the productivity and availability of pre-
ferred seasonal foods, leading to under-nutrition 
and a lowered body condition. Such birds may 
be more prone to contagious diseases and die 
in greater numbers.
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 The consequences of density -dependent 
actions would affect not only the recruitment 
of juveniles, but also both the reproduction and 
eventually the survivorship of adults. How long 
it would take density-dependent mechanisms to 
arrest the growth of LSG populations in con-
junction with different levels of hunting mortality 
has not been modeled. If LSG were to remain 
at traditional colony sites, density-dependent 
mechanisms would operate much faster than 

if a major dispersal of both breeding birds and 
young to unused salt marshes were to occur. A 
potential complicating factor is the continuously 
present agricultural subsidy (as cereal grains) 
available when geese move into their mid-fall 
and winter range. This agricultural food subsi-
dy would attenuate any population reduction 
induced by density-dependent processes, until 
food plants on both the traditional and alternate 
summer ranges were reduced severely.
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6. Consequences of allowing density-dependent processes  
 to prevail

 Allowing density-dependent processes 
to apply over years requires a more passive 
LSG management philosophy than that which 
now prevails. This means that natural selec-
tive processes would he allowed to operate 
throughout the annual range of LSG, especially 
the breeding range, and would not be com-
pensated (at least numerically) by additional, 
managed hunting pressure. The report of the 
Arctic Goose Habitat Working Group perceives 
ever-increasing, extensive, heavy grazing as the 
problem, and envisages a managed increase in 
hunting mortality as the most effective way to 
lower LSG numbers.

 Allowing density-dependent processes to 
operate (with current levels of hunting pressure) 
may result in a less than desired rate of reduc-
tion of goose numbers, while salt-marsh habitat 
would continue to change (in the shorter term) 
at a greater than acceptable rate to goose 
managers (see Abraham and Jefferies (1997) 
for areas affected by LSG). The presence of 
smaller, under-nourished, infected and dying 
geese in the population should also be expect-
ed. Note how this contrasts with the Arctic 
Goose Habitat Working Group’s reluctance to 

see LSG in poor nutritional health living under 
“slum” conditions (Batt 1997, page 118).   
Moreover, any large-scale die-offs of LSG from 
natural causes (especially near the populated 
regions of the United States and Canada) would 
have to be accepted as natural events, rather 
than be grounds for interventive disease control 
by governmental agencies.

 Any geese which died on their summer and 
migratory ranges would be recycled through 
the local ecosystem. This would return energy 
and essential nutrients (especially nitrogen 
and phosphates) to marsh plant components 
which may have hitherto been nutrient  limited. 
This may be an affront to those who see dead 
wildlife as an unused, or wasted, resource both 
from a food as well as a recreational hunting 
perspective. However, the recycling of dead 
birds in their local habitats is ecologically appro-
priate, and more desirable than their being con-
sumed by human beings only to enrich sewage 
and the nutrient content of rivers and oceans. 
This principle is accepted readily for non  game 
species, but accepting it for geese may require 
an attitudinal shift by game managers.
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7. Evaluation of hunting for reducing LSG numbers
 The latest figure for the total harvest of 
LSG of the mid-continental population is about 
305,000 birds (Rockwell et al. 1997). Hunting 
mortality represents about 68 percent of adult 
snow goose mortality. The proposed goal of 
the Arctic Goose Habitat Working Group is to re-
duce the LSG population to half its present size 
by increasing the hunter kill two to three times 
(Rockwell et al. 1997). It is anticipated that this 
will take three to seven years to achieve.

 Cooke and Cooch (1998) detected an error 
in the calculations used by Rockwell et al. 
(1997) and re-estimated the hunting mortality 
required to achieve the goal. Cooke and Cooch 
(1998) reported that a much larger mortality 
rate (4-6 times the current rate) would be re-
quired, i.e. about 1.3 to 2 million geese a year.

 The actual hunter kill rates for LSG have 
declined markedly from 1970 (700,000 birds) 
to the present (305,000 birds) (Bourne 1995; 
Abraham and Jefferies 1997) coincident with 
a reduction in the number of hunters in North 
America. Thus the recommendation and ex-
pectation of the Working Group must be that a 
declining clientele will raise its hunting pressure 
on LSG to produce a four to six fold increase 
in total kill. We suggest that if the North Amer-
ican waterfowlers were eager to pursue snow 
geese, then the kill rate would have already 
increased, especially during the past decade 
when the LSG population grew so rapidly. In 
fact, the reverse has occurred, Johnson (1997) 
suggests why that may have occurred, and 
proposes a series of management incentives 
to produce a higher hunting mortality.  These 
would, essentially, liberalize hunter access 
to snow geese and permit a greater kill rate. 
However, it is doubtful if they could produce a 
four to six fold increase in the kill, especially 
since hunting already accounts for 68 percent 
of adult goose mortality.

 Johnson (1997) proposes that hunting pres-
sure be augmented by population control by 
agencies, involving commercial culling conduct-

ed on the wintering and migratory areas. This 
is another very contentious part of the Arctic 
Goose Habitat Working Group’s report and rec-
ommendations (Batt 1997). A major reason for 
the success of migratory bird conservation in 
North America after 1916-18 is the elimination 
of direct economic incentives to take migratory 
birds (Geist 1995). Migratory birds, under the 
Migratory Bird Treaty, were removed from the 
marketplace and declared to be non-valuable. 
At the same time, equality of public access was 
assured under regulated conditions. One has 
only to review the recent fate of different public-
ly-owned resources such as Atlantic and Pacific 
salmon, oceanic groundfish, and Pacific coast 
forests to realize that commercializing goose 
culling could be akin to opening Pandora’s box.  
Regulated public hunting still embodies the no-
tion of skill and fair chase which is essential to 
its acceptance by the public. The general public 
will be far more indignant about commercialized 
culling of LSG because it will be seen to repu-
diate the spirit of the Migratory Bird Treaty and 
may create an undesirable precedent.

 The proposed need for commercial culling 
sends a mixed message to the public. For 
years, the public was told that geese were a 
valuable resource to be conserved and used 
wisely, etc.  Now the public is told that the 
same birds are imperiling an entire ecosystem 
and must be culled for the good of themselves 
and other species. The transition from being a 
desirable, valuable, species to a pest has been 
dramatic, and is symptomatic of the labile value 
system in some areas of wildlife management.

 The importance of cash crop grain residues 
in subsidizing the existence of LSG is widely 
recognized (as in Ankney (1996) and Abraham 
and Jefferies (1997). The over-use and atten-
dant changes in regions of Hudson Bay salt 
marshes could be regarded as an externality of 
modem cash crop agriculture. Johnson (1997) 
and Abraham and Jefferies (1997) opine that 
because cash crop farming (and local climate 
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change?) is an expression of human culture, hu-
mans should intervene to address its perceived 
problems. If that premise is accepted, the most 
appropriate action would be to constrain the 
extent and intensity of cereal grain production. 
Although Abraham and Jefferies (1997) touch 
lightly upon that notion, the vast hulk of the Batt 
(1997) report’s recommendations focuses on 
removing geese. This is the classical case of 
shooting the messenger, but it reflects, prag-
matically, society’s attitude towards agriculture, 
with the cheap bounties it provides, and the 
relative size of the lobbies supporting geese 
and farming.

 An alternate view of the goose  agricul-
ture-habitat change issue would contend that 
cash crop farming is a feature of human cultural 
advance that is here to stay. Lesser snow 
geese have adjusted (if not adapted) success-
fully to its presence and flourished, heralding a 
new suite of bird-habitat dynamics to unfold in 
the next century. Snow geese are not the first 
species to have flourished because of human 
cultural practices. It then becomes a political 
(i.e., competition among different values and 
beliefs) question as to whether goose manag-
ers and culling or the Hudson Bay ecosystem 
determines an outcome. The issue hinges 
on the relative social concern over long term 

changes to sub-arctic salt marshes versus the 
concern over perceived benefits and limitations 
of commercial culling.

 Society can only speculate about the long-
term consequences of changes to sub-arctic 
goose lawns; nature does not run controls in its 
experiments. However, society may be more 
familiar and informed about the non-selective 
practice of culling, and opt for the longer-term 
natural experiment, favoring nature’s wisdom 
over that of wildlife managers. Sport hunting 
and culling of LSG would simply remove a 
number of animals from a group without regard 
to their sex, age, or biological fitness. Densi-
ty-dependent processes involve competition 
among geese for limiting resources and results 
in a non-random lowering of reproductive output 
and non-random mortality. Natural selection 
among individual LSG and the response of 
geese to density dependent processes fashion a 
population adaptively according to local criteria 
throughout the annual cycle. These entail the 
prevailing conditions on the wintering grounds, 
the fall and spring staging areas in addition 
to the breeding salt-marsh habitats. Different 
public interest groups may or may not approve 
of the consequences of allowing natural pro-
cesses to prevail.
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8. Reducing LSG numbers to protect other faunal species
 Abraham and Jefferies (1997) report 
declines in faunal diversity in over-grazed 
salt marshes, specifically reduced numbers 
of breeding migratory birds.  These include 
semipalmated sandpipers (Calidris pusilla), 
red-necked phalaropes  (Phalaropus lobatus) 
(Gratto-Trevor 1994 ), yellow rails (Coturnicops 
noveboracensis), and a suggestion that other 
salt-marsh nesting waterfowl may be affected. 
By contrast, Abraham and Jefferies (1997) 
report that semipalmated plovers (Charadrius 
semipalmatus) invade areas devoid of vegeta-
tion around dead willow shrub.

 Abraham and Jefferies(1997) express con-
cerns over this local decline in nesting birds, 
and cite it as yet another reason to support 
a large reduction in LSG numbers. However, 
none of the species affected is a threatened, 
let alone endangered, species. Moreover, large 
tracts of suitable, occupied, habitats must exist 
elsewhere, such as those to which LSG are 
dispersing.

 Recent history has shown that wildlife 
managers have had little success in regulating 
numbers of different species of arctic and 
sub-arctic breeding geese (Batt 1997). Their 
population increases have been acknowledged 
(Abraham and Jefferies 1997) to reflect fac-
tors other than the management interventions. 
Thus the possibility of intervening successfully 
on behalf of the above-listed species through 
indirect management (humans ➡ snow geese 
➡ salt-marsh habitats ➡ increased non–water-
fowl species) appears to have little prospect of 
success.

 Perhaps this is an issue beyond the scope 
of traditional wildlife management. If we accept 
that human beings, intensive agriculture and 
drastically altered landscapes are here to stay 
in southern Canada and much of the United 
States, one may have to accept that their con-
sequences on the natural sub-arctic and arctic 
regions of North America will have to unfold 

through natural selective processes.

 The modern, progressive, view of wildlife 
management is that the single  species (often 
game) style should be replaced by a land-
scape, ecosystem-based approach. This latter 
approach entails all species in the ecosystem, 
without heed to their utilitarian value to specific 
human interest groups, rather than promoting 
the existence of a few favored species and their 
habitats.  Ecosystem management assumes 
that the component species determine their 
own distribution and abundance, consistent with 
the age and condition of their habitats. This 
requires a more hands off rather than a direct, 
interventionist, approach by managers. Then, 
the emphasis of management is to secure the 
existence of large areas of habitat in which 
natural processes (such as dispersion, compe-
tition, succession, and adaptation) can occur, 
rather than to attempt to control the dynamics 
of certain valued species within their habitats.

 Because LSG comprise locally the largest 
biomass of grazers in the Hudson Bay salt 
marshes, and because they have been re-
garded as a keystone species (Kerbes et al. 
1990), it is assumed that concentrating on LSG 
numbers, alone, is the correct way to manage 
the entire Hudson Bay coastal region.

 The term “keystone species” may have 
been used inappropriately by Kerbes et al. 
(1990) in the context of the entire Hudson 
Bay lowland ecosystem. There is little doubt 
that LSG may operate in a keystone manner 
in relation to the dominant plants found in the 
grazing lawn community.  However, that is only 
one plant community among several occurring 
in the coastal lowlands. It is difficult to envisage 
how LSG operate as a keystone species for 
the large grazing herds of caribou (Rangifer 
tarandus) or polar bears (Ursus maritimus) 
which comprise an integral part of the lowland 
ecosystem.
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 The course of action proposed by the Arctic 
Goose Habitat Working Group is not consistent 
with the concept of ecosystem management. 
Their definition of the problem is contentious 
and they seek only to maintain certain features 
of the summer habitat by simple quantitative 
(not qualitative) removal of half the LSG popula-
tion. Moreover, attempts to redress heavy graz-
ing by LSG in northern salt marshes without 
dealing with the enormous food subsidies to 
LSG from American and Canadian agriculture, 
are naive.

 The annual, migratory range of LSG encom-
passes several distinct ecosystems in North 
America; this must be reflected in the level of 
management adopted.

 The last, and most fitting, comment on this 
entire issue comes from a trio of senior snow 
goose researchers and managers of the Cana-

dian Wildlife Service. Boyd, Smith, and Cooch 
(1982), in their report on the status of LSG of 
the eastern Canadian arctic, included a section 
on what needs to be done in future LSG man-
agement.  These authors concluded their report 
with the statement:

Because of the greater abundance and 
geographic range of the Lesser Snow 
Goose, many states and provinces must 
be involved in its management. Their 
local interests are often conflicting -more 
geese at A means fewer at B, or more 
crop damage at A. The decisions on dis-
tribution made by the geese themselves 
largely preempt the tasks that managers 
might wish to undertake. That is surely a 
good thing.

 To that we say “amen.”
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Addendum, 1998
 Addendum to Report: a Survey of the Salt 
Marshes of Hudson Bay to Evaluate the Con-
dition of’ Lesser Snow Goose Brood-Rearing 
Habitat

Introduction and Purpose

 On July 21, I flew to Churchill, Manitoba, to 
conduct aerial surveys by fixed-wing aircraft 
and helicopter of the Lesser Snow Goose (LSG) 
brood-rearing habitat east and north of Chur-
chill. This was done to assess the claim of The 
Arctic Goose Habitat Working Group that “over-
grazing” by LSG is causing great damage to 
the salt-marsh plant community and is a “peril 
to the ecosystem.”

 On July 23, a survey of the coastal salt-
marsh region from 20km south of Cape Chur-
chill to 25km north of the Tha-anne River was 
flown by means of a float plane. On both the 
outward and the return part of the trip, I ob-
served and recorded numbers of LSG broods 
and noted any signs of blatant habitat deteri-
oration.  The flying altitude was about 100m. 
The plane landed in the mouth of the Tha-anne 
River and I visited islands that were being used 
by brooding geese to look for signs of over  
grazing and habitat destruction.

 On July 24, I traveled by helicopter to a 
region approximately 5-6km south of Cape 
Churchill, and, on the return trip, to a site about 
2km west of the Cape to evaluate the habitat 
conditions at ground level. These areas contain 
large numbers of brooding LSG at the periphery 
of the La Perouse Bay colony. The area was 
searched for large groups (1-3 dozen) of LSG 
broods and landings were made at such sites 
to assess the impact of LSG grazing upon the 
plant community.

Observations

 Lesser Snow Goose broods were observed 
along the entire coastal lowland from 20km 
south of Cape Churchill to 25km north of the 

Tha-anne River, however their densities were 
much less than at the La Perouse Bay and the 
Tha-anne River colonies. The size of groups of 
brooding geese occurring intermittently be-
tween these two colonies ranged from individ-
ual family groups to aggregations of about 20 
adults and young.  Clearly, there is both east 
and north of Churchill brood-rearing habitat that 
has, presently, a low level of occupancy by 
brooding geese. Along this entire region of Hud-
son Bay lowlands there were no blatant signs of 
extensive habitat destruction by geese.

 Similarly, the islands visited in the Tha-anne 
River that were being used by LSG broods 
showed no signs of destruction by geese. The 
float plane could not land at the very mouth of 
the river, but about 1.5km upstream, where 
water depth permitted. The islands there were 
not composed, predominantly, of the goose 
grazing lawn community, but reflected a more 
mature tundra plant community.  Nonetheless, 
these islands were being used by groups of 
1-2 dozen feeding geese, and judging by the 
amounts of fresh goose feces, the adults and 
young were feeding actively. Goose grass (Puc-
cinellia phryganodes) and sedges (Carex spp.) 
were present and easily identifiable among the 
other species. Despite the vegetation having 
been cropped closely, no overt signs of vege-
tation destruction or habitat damage (such as 
extensive areas of soil denuded of vegetation 
by up-rooting) by LSG were evident.

 Differences among the plant communities 
on immediately adjacent locations, such as 
raised beach gravel ridges and salt marshes, 
were clearly visible at all the sites inspected. 
Raised beach ridges were dominated by asso-
ciations of Dryas intergrifolia and unidentified 
species of saxifrage and sedges. These ridges 
were not used for feeding by LSG broods, as 
shown by the absence of fecal droppings. The 
beach ridges have a different hydrology than 
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salt marshes by virtue of their being uplifted to 
a greater extent, hence the different plant spe-
cies associations. The beach ridge community 
is found frequently along the coastal region of 
the Hudson Bay lowlands and shows no sign of 
damage from any grazing animal.

 Mud fringes around ponds were common 
adjacent to heavily grazed salt  marsh vegeta-
tion. To what extent they are created by LSG 
grubbing for their preferred food (shoots and 
runners of goose grass) at the edge of the 
pond, or are remnants of a receding spring 
water level, is not clear. There was evidence 
of LSG having pecked away mosses from the 
edge of ponds to expose parts of goose grass. 
Similarly, there was much evidence of new plant 
growth emerging strongly from the mud fringes 
of ponds in the salt marshes. At no time was I 
left with the impression that the heavily grazed 
areas were in danger of total eradication. Less-
er Snow Goose broods are very mobile and 
move through such areas, taking what vegeta-
tion is available, and moving on.

Conclusions

 It is axiomatic that the large population of 
herbivorous LSG in the Hudson Bay lowland has 
a significant impact on the salt-marsh vegeta-
tion. That action is to maintain a plant commu-
nity dominated by sedges and goose grass at 
the expense of other plant species that do not 
afford the same nutrient returns to geese, and 
that are not as tolerant of repeated grazing. The 
LSG maintain actively such plant associations 
and drive their enhanced productivity through 
the recycling of nutrients in the feces.  There is 
a mutual interdependence between the LSG and 
the dominant species of the grazing lawns. This 
is why they are such a prominent feature of the 
coastal salt marshes. lf the vegetation is con-
sumed faster than it regenerates, a change in 
the plant species comprising the community will 
occur. That is a natural phenomenon.

 The Hudson Bay lowlands epitomize 
change; this is readily apparent at the land-sea 
interface. The recently uplifted land above the 
high tide is being vegetated rapidly and will 
become waterfowl habitat in the near future. 
Older, elevated, terrain has acquired a different 
plant community than that of the coastal salt 
marsh.

 Changes initiated by the grazing of LSG, in 
addition to the effects of isostatic rebound of 
the coastal lowland, must not be construed as 
damage, even though the plant species which 
take over have little nutritional value to LSG. In 
the heavily grazed sites the abundance of some 
species may have been reduced markedly, 
but not to the point where the existence of the 
species is threatened.

 If food resources become scarce at a 
particular LSG colony (such as the La Perouse 
Bay colony), the LSG are able to disperse in the 
future to other locations. One might expect LSG 
to establish new colonies, or increase the size 
of small colonies in future years, along western 
Hudson Bay south of the Tha-anne River, among 
others. Dispersal is the first natural option to 
LSG constrained by food shortages during 
brood rearing.

 In conclusion, signs of irreparable habitat 
damage and desertification of the coastal 
lowlands caused by LSG grazing were not 
detected. Evidence of the impacts of LSG 
grazing abounds, as does evidence of the 
dynamic, shifting, plant community structure 
of the uplifting lowlands. This is not an “eco-
system in peril”.

 Vernon G. Thomas

 August 1, 1998
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Addendum, 2021

Preamble:

 In 1998, the Humane Society of the United 
States and the Animal Protection Institute (now 
Born Free USA) co-published a report entitled  
A Critical Evaluation of the Proposed Reduction 
in the Mid-Continent Lesser Snow Geese  
Population to Conserve Sub-Arctic Salt Marshes 
of Hudson Bay.  Hereafter it will be referred to 
as the Evaluation.

 This is a 21st anniversary Addendum Update 
to that document, now converted into electron-
ic form. The original document was co-authored 
by Dr. Vernon Thomas and myself.  Most of the 
writing of the Evaluation was done by Dr. Thom-
as, who is to be congratulated for his courage 
in challenging the conventional wisdom that 
these goose populations are “overabundant” 
and damaging the arctic and subarctic ecosys-
tems.  

 The Evaluation examines “the issue of the 
impacts of LSG [Lesser Snow Geese] upon 
their summer habitat and presents a different 
interpretation of the issue.”  

 It continues: “We suggest that the intense 
feeding by LSG does not create a peril to the 
salt-marsh ecosystem, but rather initiates a 
long-term change in the plant community struc-
ture and composition which will be unfavourable 
to LSG.  We contend that the problems identi-
fied in the Working Group report (Batt 1997) are 
not problems for nature, but rather problems 
for the current concept of management.  The 
Working Group [Arctic Goose Habitat Working 
Group] report reflects the biases of current 
management values, and not enough credence 
is given to the ability of natural density-depen-
dent processes to regulate LSG numbers over 
time in the Hudson Bay region.  It is possible, 

and perhaps likely, that enhanced hunting  
pressure may not be adequate to reduce LSG.”

 Twenty years later, our findings have been 
validated.  The policy of allowing hugely in-
creased killing of lesser and greater Snow 
Geese and Ross’s Geese (collectively referred 
to as by wildlife managers as light geese) by 
massive increases in hunting opportunities, 
have not served so called conservation needs 
as defined in the Working Group report, nor  
lowered the continent’s “light goose” popula-
tion.  In fact, “ethical” hunters refused to heed 
the call to kill massive numbers of snow geese, 
which has resulted in fewer birds being killed 
than anticipated.

 From the perspective of the migratory  
wildlife managers advocating a reduction in  
light geese numbers, it was and continues to 
be a wildlife management failure. 

Light geese is a term applied by the North 
American wildlife management and hunting 
community to identify “lesser” and “greater” 
Snow Geese, two nearly identical subspecies of 
the same species, and the Ross’s Goose, which 
is a distinct species, but quite similar in appear-
ance and habits to the Snow Goose.  This is 
done because the similarity of the three taxa3 
make it hard to identify them in the field. 

At the time of the Evaluation, the focus of the 
Arctic Goose Habitat Working Group (Working 
Group) was on the Lesser Snow Goose, then 
undergoing a significant increase in population 
size.  The recommendation of the Working 
Group was to increase hunting opportunities 
for the express purpose of reducing the Less-
er Snow Goose population size.  In those last 
two decades Greater Snow Geese and the 
Ross’s Goose populations numbers have also 
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increased.  Both have been declared overabun-
dant and as a result, changes were made to 
encourage waterfowl hunters to kill more birds. 

 What did not work for LSG has also been 
applied to GSG and RG.

 In the Summary of the original Evaluation, 
we stated, “The management plan [of the Arctic 
Goose Habitat Working Group] reflects the 
biases and values of the old system of game 
management and is inconsistent with the mod-
ern concept of ecosystem management.”  This 
statement holds true today.

The Major error:

 Our review of Part 2 of the Arctic Ecosys-
tems in Peril titled, High goose populations: 
causes, impacts and implications, and authored 
by Kenneth Abraham and Robert L. Jeffries (pp 
12-72) uncovered an error in fact that caused a 
misinterpretation of information.

 The error was simply that a document cited 
to support claims that Lesser Snow Goose 
populations had reached unprecedented num-
bers gave the wrong date for that publication, 
citing its republication date as 1962 as op-
posed to the original date, 1925.  Later dates 
refer to reprints. 

 Of course, the entire environment inhabit-
ed by light geese, including breeding ranges, 
migration routes and wintering grounds, has 
changed profoundly over time, mostly as a 
result of anthropogenic, or human-caused, 
activity.  This inevitably has changed the envi-
ronment’s ability to sustain light geese and all 
other animal and plant species.    

 The Working Group’s 1997 report dis-
cussed only the dramatic increase in the carry-
ing capacity of migratory routes and wintering 
grounds for light geese, while ignoring the loss 
of viable light goose habitat that would have 
existed prior to the industrialization, pollution 
and wetland loss that occurred between the 
time when those early observations of huge 

numbers of light geese were made, and the 
arrival of the Working Group members onto 
the western shores of Hudson Bay, when they 
apparently formed their opinions of what the 
region “should” look like.  

The Shifting Baseline Syndrome and  
its implications:

 Now an increasingly understood concept 
within the scientific and conservation communi-
ties is the Shifting Baseline Syndrome. 

 In an article titled, “Shifting baseline syn-
drome: causes, consequences and implica-
tions”, shifting baseline syndrome (SBS) is de-
scribed as “a gradual change in the accepted 
norms for the condition of the natural environ-
ment due to a lack of human experience, mem-
ory and/or knowledge of its past condition.  
Consequences of SBS include an increased 
tolerance for progressive environmental degra-
dation, changes in people’s expectations as to 
what is a desirable (worth protecting) state of 
the natural environment, and the establishment 
and use of inappropriate baselines for nature 
conservation, restoration and management.” 
Shifting baseline syndrome: causes, consequences, 
and implications, authored by Masashi Soga and  
Kevin J Gaston,  April 4, 2018, Frontiers in Ecology 
and the Environment. 

 Though it was not known to the authors of 
the Evaluation twenty years ago, we described 
the effects of it rather well in section 3 of the 
Evaluation:

“In reference to these early records  
Abraham and Jefferies (1997) state, 
 ‘None of the estimates was documented 
or quantified for comparisons with modern 
methods.’ Obviously not.  Such ‘modern 
methods’ were things of the future in the 
eighteenth, nineteenth and early twentieth 
centuries.”

 In other words, Abraham and Jeffries 
assumed that there were more light geese in 
1997 than there were a century or more ago 
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and that their assumed baseline did not fac-
tor in earlier population estimates, hence the 
shifting baseline.  In fact, both dismiss previous 
estimates because they were “not quantified 
for comparison with modern methods”.

 The Shifting Baseline Syndrome in this case 
provided the wildlife managers with the justi-
fication they sought to implement population 
reduction measures of light geese. 

Overabundance, Science and Wildlife 
Management

 It is not unusual for professional scientists 
to be employed as wildlife managers.  It is also 
not unusual for wildlife managers to employ 
methods and terminology used by scientists.  
But the two professions, notwithstanding the 
overlap, are quite different.

 Science develops knowledge through 
observation and experimentation with no 
preconceived goal or value beyond learning 
more about the natural world and the nature of 
reality.  

 Wildlife management seeks to balance the 
needs and interests of wildlife with those of 
humans.  It can range from wildlife protection 
to pest control but always within the context of 
other, subjective, or socially determined values.  
Enhancement of population size of “game” 
animals is a common wildlife management 
objective.  

 The population objectives for light geese as 
set out in the North America Waterfowl Man-
agement Plan were not based on science, but 
on the subjective values of the wildlife manag-
ers.  The objective itself was to reduce the light 
geese populations below a subjectively deter-
mined threshold.  Just as there was a number 
for an “acceptably” low limit to numbers of a 
given waterfowl species, so does the Manage-
ment Plan establish a high limit. By going below 
the bottom limit or above the upper one, the 
population of a species triggers wildlife man-

agement concerns, which may or may not be 
valid conservation concerns.  

 As a result the Plan, which deemed the light 
geese population to be overabundant, was 
inherently flawed.  The threats envisioned did 
not occur as a result of “too many” light geese 
and the Plan failed to take into account the 
complexity of the various interacting factors 
that determine arctic and subarctic wildlife  
population dynamics at a time of massive 
climate change. 

 A second indicator that wildlife management 
is not science is its invention of a concept 
defined by such terms as “overabundant” or 
“hyperabundant”.   With regard the issue at 
hand, the “right” number of light geese was 
decided upon by wildlife managers, not by the 
natural forces that result from approximately 
three billion years of evolution. 

 In nature, absent human interference, it is 
not unusual to have a population of animals 
reach very high numbers, and especially so in 
the arctic and subarctic – regions with relatively 
smaller numbers of species, but often many 
individuals of a given species.  That is quite 
different from species-rich regions, most often 
found in the tropics, where there are often 
many species, but relatively fewer individuals 
of any one species.   And this has been true 
throughout the history of life on earth – one can 
find fossil beds of vast numbers of few species 
that lived many millions of years ago.  

 Populations can reach vast numbers and 
can even experience significant die-offs.  No 
evidence exists to indicate that light geese are 
experiencing such die-offs.  Some survive and 
those survivors are, as scientists say, “selected 
for”.  To the degree that the characteristics that 
allowed them to survive can be inherited – that 
is to say, are selected for – those characteris-
tics determine the evolutionary path the spe-
cies takes, a process called “adaptation”.  
It is normally such a slow process that we 
aren’t even aware of it happening.  
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 We think of the world as we first saw it and 
learned about it.  This seems true of the wildlife 
managers who saw far fewer light geese when 
they were young biologists. Even though there 
was evidence that there were higher numbers 
of light geese before, in the 18th, 19th and to 
some extent into the early 20th century, it was 
either missed, or ignored.   The wildlife manag-
ers knew what the “right” number of light geese 
should be, a world where geese were  
at relatively low numbers.   

 Wildlife management is more specifically 
described by Environment Canada/Canadi-
an Wildlife Services in its explanation of the 
meaning of overabundant geese.  The web site 
states, “The Snow and Ross’s Geese popula-
tions have increased dramatically in the past 
several decades and most of their population 
as well above their population objectives [as set 
out in the North America Waterfowl Manage-
ment Plan].” 

 In this context, wildlife managers have 
determined how many Snow and Ross’s geese 
there should be, not the carrying capacity of 
the environment.  Put simply, the job of wildlife 
management is to manage wildlife.  To do so 
wildlife management has developed concepts 
contrary to the objective neutrality of science, 
and among those of most importance to our 
Evaluation and to this Addendum Update is the 
concept of overabundance6 and its various 
derivatives or similar terms.

 A species is deemed “overabundant” if the 
person or agency using the term decides there 
are “too many” individuals of that species, a hu-
man derived value.  Science, on the other hand, 
determines that the maximum number of indi-
viduals that can exist of any species depends 
on the “carrying capacity” of the environment.  
Carrying capacity refers to “the maximum pop-
ulation size of the species that the environment 
can sustain, given the food, habitat, water, and 

other necessities available in the environment.” 
However, carrying capacity varies through time. 
For light geese this means much of the North 
American continent, from far northern breeding 
grounds, through migratory flyways, to south-
ern wintering grounds, with varying locations 
utilized at various times through the calendar 
year. 

 Food is usually the major “limiting factor” 
in determining population size.  When there 
are more individuals than available food and 
if they can’t move to where there is sufficient 
food, malnourishment and starvation will occur. 
But conditions pertaining to shelter, disease, 
predators, weather, competition with invasive 
species, human activities and persecution and 
other factors collectively contribute to the envi-
ronment’s carrying capacity for each species at 
any given time.

 However, the Working Group along with 
those responsible for the North American Wa-
terfowl Management Plan determined what the 
“population objective” would be for snow geese 
and determined that they were overabundant 
and therefore subjected to extraordinary lethal 
management measures.

Relationships between LSG and salt-
marsh vegetation:

 Section 4 of our Evaluation addressed what 
was the primary concern of the Arctic Goose 
Habitat Working Group, the destruction of stabi-
lizing salt-tolerant vegetation in coastal areas.

 By creating a very artificial condition, that 
is, by fencing off areas of the coastal marsh 
and excluding the geese and other larger 
wildlife species, it was shown that there was 
significantly more vegetation and more species 
of vegetation than was true in the presence of 
geese.  Geese, in numbers that could so signifi-
cantly decrease vegetation, up to and including 
creating open mudflats, were deemed “wrong” 
since what would exist in the presence of no 
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or fewer light geese supported a wider range 
of other species, including birds, than did the 
mudflats.  One bird species, the Semipalmated 
Plover, preferentially chose the mudflats for 
nesting. 

 Lesser Snow Geese have been part of the 
environment for thousands of years and if, as 
the historical evidence shows, there is nothing 
unprecedented in the late 20th Century popu-
lation size of Snow Geese then obviously the 
effect they create is not permanent.  Were it 
otherwise, the mudflats of earlier times would 
have persisted.  But the arctic and subarctic is 
a dynamic, not static, environment.  The time 
scale is one that does not fit comfortably within 
what humans, measuring change against their 
own lifespan, would consider “short”.   
In a geological timeframe, fifty years is but  
a brief moment.  In colder climes reclamation 
and succession occur at rates too slow to be 
easily noticed, in contrast to tropical regions 
where succession is super-charged.

 In our Evaluation, Dr. Thomas did what the 
Arctic Goose Habitat Working Group failed to 
do and looked beyond the simplistic contention 
that vegetation was good thus lack of vegeta-
tion was bad and reminded readers that the 
various species of vegetation also compete 
with and impact each other.  There is a possible 
analogy with which growing numbers of people 
are familiar and that is in regard to the role fire 
plays in ecosystems.

 It is intuitive to think that because wildfires 
kill off vegetation and wildlife they are therefore 
bad for the environment. Until ecologists began 
to think past their initial reaction, much effort 
had been made to convince the public that all 
grass and forest fires were destructive and to 
be avoided or supressed at all cost.  “Common 
sense”, or intuition, may back up this theory 
for anyone who has seen what is left of a once 
verdant forest after the passage of an uncon-
trolled forest fire, or walked across a smolder-
ing, charred and silent recently burnt field that 

once hosted colourful arrays of wildflowers and 
the cheerful songs of Bobolinks.   But increas-
ingly we have come to understand that fires 
have always occurred “naturally” and that the 
ecosystems in which they occur have adapted 
to them.iv  It is now not unusual in managed 
ecosystems to periodically burn off vegetation 
as a management strategy precisely to restore 
both fire-resistant and otherwise out-competed 
plant species and their attending fauna.

 Clearly light geese are part of the arctic 
and subarctic ecosystem.  By working from 
the inherent bias so well formulated under the 
rubric, Shifting Baseline Syndrome, the Working 
Group members ignored the historical data 
indicating Snow Goose populations were once 
at very high numbers, and incorrectly assumed 
that the conditions that had evolved when the 
number of light geese were lower were, in fact, 
the “correct” conditions. 

 Our Evaluation pointed out that the grubbing 
action of the geese favours survival of other 
plant species. There were sixteen plant species 
inside the enclosure as opposed to six species 
outside, including Puccinellia and Carex after 
five years to the benefit of Puccinellia and 
Carex.  The former is the generic name of a 
wide range of grass species, collectively known 
as the “alkali grasses” that grow in saline (salty) 
or alkaline conditions inimical to many other 
plant species, as do local species of Carex, the 
generic name for literally thousands of spe-
cies of sedges with a world-wide distribution.  
Therefore, grubbing can locally eliminate those 
plant species that are less tolerant of saline 
conditions thus favouring the fewer number of 
species that are salt tolerant. 

 As our Evaluation also pointed out, the 
 situation is complicated by isostatic rebound.  
The region was relatively recently relieved of 
the great pressure of ice age glaciation, and 
the land is rising, which means that the  
Hudson Bay shoreline is moving seaward.   
Salty land, once submerged, rises above sea 
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level and is subsequently colonized by these  
pioneering, salt-tolerant species that benefit, 
long term, from goose grubbing. Once that 
occurs the table is set for more species of 
vegetation to move in, in a process known as 
“succession”. It is also possible that the sea-
ward movement of land created by isostatic 
rebound will be at least somewhat offset by 
rising waters as a result of melting polar ice  
in response to a warming climate.

 As we pointed out on page 13 of the  
Evaluation: 

“The Arctic Goose Habitat Working Group 
uses the phrase ecosystem in peril to  
describe the consequences of intense 
grazing by LSG on the Puccinellia-Carex 
association (Batt 197).  We contend that 
this is unwarranted sensationalism and that 
it is not applicable to this zone of salt-
marsh habitat.  Rather, intense grazing by 
LSG induces a change in plant community 
structure, but the ecosystem had not been 
imperiled or destroyed.”   

 We went on to explain that the environment, 
as always, changes, with new shoreline being 
added and the grubbed areas subject to coloni-
zation and change, including variations induced 
by global climate change, just as we predicted.  
The “goose grazing lawns” are, like so much 
habitat, ephemeral, albeit with succession oc-
curring slowly as compared to more temperate 
and, especially, tropical, latitudes.  

Consequences of alllowing density- 
dependent processes to prevail:

 Section 6 refers to unscientific methods 
employed by the Working Group to support the 
idea of increased killing of LSG.  The concern 
was that as the geese grubbed out the food 
essential to their survival and reproductive 
success, we would see thinner geese and star-
vation.  Since the government declared LSG to 
be overabundant and since the call for extreme 
hunting measures to reduce the population 

has failed, to our knowledge, there have been 
no reports by the federal government of thin 
and starving geese.  Quite the contrary, the 
population is thriving and showing no signs of 
overabundance as defined by the presence of 
malnourished birds even as numbers remain 
high, even increasing.  

 In the Evaluation we pointed out that while 
subjectively we may object to die-offs, it is a 
value-based opposition.  The bodies of birds 
dead from starvation (or late storms or other 
such natural events) do recycle nutriments.   
But in the 20 years since the Evaluation was 
published there has been another development 
illustrative of the changing nature of ecosys-
tems and the intricacies of ecological  
interaction.

Polar Bears:

 In the intervening years Polar Bears have 
become poster-icons for the cause of global 
climate change, especially as it pertains to the 
well-documented warming of the arctic and 
subarctic regions.  While our Evaluation correct-
ly pointed to such change as having far more 
profound ramifications for the environment 
than anything native birds might do, we did not 
consider Polar Bears.  

 Polar Bears are dependent on Ringed Seals, 
a species of seal that whelps in “snow caves” 
placed on sea ice, where they give birth to their 
young at a time when female Polar Bears have 
dependent young.  The Ringed Seals provide 
the high level of fat required by the bears at 
that time and are accessible to the mother 
bears.  There are other food sources, such 
as beached whale carcases, and the more 
powerful male Polar Bears can overtake larger 
prey, such as Bearded Seals, Walrus or Beluga 
Whales, but obviously cub-survival is essential 
and is most easily provided by the Ringed 
Seals, small enough for female bears to prey 
upon.  
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 But with climate change, there have been 
many reports of dramatically decreasing sea 
ice, leading to decreased availability of whelp-
ing Ringed Seals and subsequent weight loss in 
Polar Bears.  Experts are bitterly divided on the 
significance of all this in terms of the long-term 
survival potential of the Polar Bear and we will 
not comment on that here, but what is notewor-
thy is that the large Snow Goose population has 
provided a “new” food source for Polar Bears 
precisely where studies have shown a decrease 
in the weight of the Polar Bears.   Without 
implying that the geese will provide enough nu-
triment to save the bears, certainly goose eggs 
and flightless young are a relatively effective nu-
triment source for Polar Bears at least partly at 
a time when need is most critical, when mother 
bears must nourish dependent young.   

Evaluation of Hunting for Reducing 
LSG Numbers:

 Part 7 mentions that the Working Group 
cites an earlier paper that estimates that 
hunting accounted for about 68 percent of 
adult LSG mortality, thus assumed an increase 
in killing would result in a decrease in this LSG 
overall.  The target was to kill 1.4 million LSG 
and reduce the population by 50%.  Despite all 
efforts to achieve this goal, the implementation 
of the Working Group recommendation to kill 
more LSG failed because many hunters are 
reluctant to kill more than they can eat, are 
reluctant to “hunt” when technology replaces 
craft and skill to increase the number killed, 
and when overall numbers of waterfowl hunters 
and hunting opportunities were (and are) in sig-
nificant decline.   The appeal was to encourage 
hunters to slaughter the birds, as opposed to 
hunting them.

 The near hysteria promoted by the Working 
Group about the ecosystem being imperilled 
by LSG, prompted some wildlife managers to 
suggest commercializing the utilization of the 
geese.  This concept, as we pointed out in 
the Evaluation, had and continued to produce 

catastrophic effects on other wildlife species.    
Thankfully the idea was discarded.  

 The presumption by the Working Group 
was that increasing “agricultural subsidies” 
enhance the carrying capacity of Snow Goose 
wintering grounds, by providing food resources 
above what would have been available, histor-
ically.  Thus, and especially with regard the 
inexperienced young geese hatched the same 
year they first migrated south, there would 
have been higher mortality from malnutrition 
and starvation prior to the arrival of extensive 
agriculture. There is no evidence of this.  Mass 
die-offs do periodically occur among naturally 
abundant wildlife populations, but we have no 
record of starving young or any other Snow or 
Ross’s Geese prior to increased agriculture. 

 That there is an agricultural subsidy was not 
questioned in our Evaluation.  Obviously, geese 
adapt to new opportunities, just as do cardinals 
and chickadees when you put sunflower seeds 
in garden feeders.  The question, ignored by 
the Working Group, was whether the production 
and provision of highly nutritious grains created 
more supportive, viable habitat than was lost 
through the processes of urbanization, industri-
alization, destruction of wetlands, technological-
ly enhanced hunter success, and urban sprawl.  
It may be impossible to answer, but the an-
ecdotal evidence indicates that not only with 
regard light geese, but waterfowl generally, 
there was both more habitat and far more birds 
in North America prior to Colonization than 
after10, and possibly even up until the massive 
spread of industrialization and urban sprawl that 
gained so much momentum from the late 19th 
Century onward. 

 But even if the two do not balance out and 
somehow all the human-caused alteration to the 
landscape occupied by the geese has signifi-
cantly increased its ability to support them 
(and all “anecdotal” evidence to the contrary is 
incorrect), it is the current situation that matters 
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now, and the solution to what has subjectively 
been identified as a “problem” is not to blame 
the effect – goose numbers – as opposed to 
the cause – the “agricultural subsidy”.  As we 
said in section 8, “If we accept that human 
beings, intensive agriculture and drastically 
altered landscapes are here to stay in southern 
Canada and much of the United States, one 
may have to accept that their consequences 
on the natural sub-arctic and arctic regions of 
North America will have to unfold through  
natural selective processes.”

 Allowing natural selective processes to 
unfold often appears to be anathema to wildlife 
managers and so the culling continues to be 
promoted by Canadian and American federal 
wildlife management agencies. 

Conclusion:

The current circumstances essentially support 
the predictions we made 21 years ago. By 
increasing the hunters’ take of Snow Geese, 

the “boom-bust” cycle common to many arctic 
species was thwarted, and the Snow Goose 
population overall remains robust. As we also 
predicted, while more Snow Geese have been 
legally hunted over the last two decades, hunt-
ers have not killed enough in absolute terms 
to reduce the population and keep it at a low 
level. Climate change has altered the arctic 
and subarctic environment even more than we 
predicted, fueling adaptive strategies by wild 
plants and animals in high latitudes, which can 
include shifts in prey selection by apex preda-
tors that are accommodated by high numbers 
of ground-nesting birds. 

 We urge abandonment of a failed policy 
to allow native fauna and flora to co-evolve in 
response to rapidly changing conditions. This 
may or may not include long-term cyclic chang-
es in light goose population sizes as may have 
occurred historically. 
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Supplementary Information About
Mid Continent Lesser Snow Geese

 1 A tutorial on Snow Geese:   
Who they are 

 The Snow Goose is a medium sized goose, 
its average weight being around 3,600 grams 
(ca 7 lbs, 16 ounces) for the male and about 
3060 grams (6 lbs, 12 ounces) for the  
female.  The species breeds across the arctic 
regions of North America, as far west as the 
easternmost island off Siberia, east mostly in 
tundra regions from the treeline northward well 
into the high arctic, as far east as Baffin Island 
and even Greenland.  Captive birds that have 
escaped may breed in small numbers in parts 
of the United Kingdom and possibly elsewhere 
in Europe.

 The Snow Goose comes in two distinct  
colours.  These used to be called colour 
“phases” but are now called “morphs”.  The 
most common is the white morph.  The plum-
age of white morph birds is indeed mostly 
white, but with the outer wing feathers, called 
the primary feathers, black, and the feathers 
that cover their bases, called the primary co-
verts, a lovely silvery grey.  Beaks are pink, but 
along the cutting edge of the beak is a black 
“grin” mark.  Feet are also pink.   

 But there is also a “blue” morph that is so 
distinctly different that it used to be thought 
to be an entirely different species, called the 
“Blue Goose”.  The head, including the beak 
and most of the neck, of the blue morph is 
similar to that of the white, but much of the 
body is mostly a quite dark brownish-grey co-
lour.  The elongated inner trailing wing feathers 
have distinctive light edges and dark centres 
while the forward part of the wing, made up 
of middle and lesser wing coverts, are a light 
blue-grey colour.  The feathers under the tail – 
the undertail coverts – are white and that white 
may extend up the belly.  Feet are pink.   There 
is quite a lot of variation among the blue morph 
birds, some showing a lot more white than 
others.  

 But there is a further division, in that birds 
in the western part of the range are on aver-
age smaller, with relatively smaller beaks, than 
those in the eastern part of the range, although 
overlap occurs and where they come together, 
roughly in the region to the north of Hudson 
Bay, they will intergrade. These kinds of regional 
differences distinguish what are called “races”, 
or “subspecies”.  The larger eastern birds are 
often called the “Greater Snow Goose”, with 
the western subspecies called the “Lesser 
Snow Goose.”  The “Greater” migrates down 
the east coast of North America, and tends to 
winter in Chesapeake Bay and other suitable 
wetlands located on the Atlantic coastal plain 
down the east coast of the United States. The 
“Lesser” normally migrates further west, up and 
down the vast Mississippi drainage, to the Gulf 
coastal regions, south through the prairies as 
far as Mexico, and down the west coast where 
they may winter in suitable wetland habitat in 
California’s Central Valley, and other wetlands 
in the American southwest.  Stray individuals or 
small flocks of Snow Geese may reach Central 
America or the West Indies.  

 The blue morph mostly shows up in the 
larger, eastern, or Greater, Snow Geese, but 
can also sometimes be seen in “Lesser” Snow 
Geese.  Early accounts report large numbers 
of “Blue” Geese in the Gulf region, suggesting 
there may either have been more of them than 
now or that their migratory routes are have 
changed.  In either morph it is not at all unusual 
to see rusty staining from minerals in the water 
or soil, especially around the head and upper 
neck.

 Snow Geese often occur in large and noisy 
flocks, calling with discordant, high pitched 
voices.  When they alight, they often will tilt their 
bodies while keeping the head looking straight 
ahead, a practice that led to the colloquial name 
“wavies”.  This wavering motion allows them to 
change their aerodynamics as they control rate 
of descent.  
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 The Snow Goose seeks to time northward 
migration to arrive on breeding grounds just 
as the snow has melted and wetlands started 
to thaw.  They are highly social and often will 
breed in colonies and clusters. Blue and white 
morphs tend to chose mates of the same co-
lour but not always, and mixed pairs produce 
predominately dark morph young.  

 At age two Snow Geese will form strong 
pair bonds, but it often is not until the third 
year that they lay eggs.  Females tend to be 
“philopatric”, which means they choose nest 
sites close to where they, themselves, orig-
inated.  There she is also in charge of nest 
site selection, which, on flat tundra, is usually 
higher ground where drainage patterns protect 
the nest.  The nest is a goose-sized depres-
sion in tundra vegetation, lined with soft plant 
material, and possibly re-used in succeeding 
years.  In it are laid usually three to five eggs, 
which are then protected and insulated by 
mats of down the female plucks from her own 
body.  Down is the name of the plumage that, 
in waterfowl, underlies the outer, or “contour” 
plumage, and unlike that kind of feather lacks 
a central shaft, and is extremely fluffy and in-
sulating.  While the male remains in attendance 
it is the female who incubates the eggs, which 
take just over three weeks to hatch.  Once the 
newly-hatched goslings have dried out, they 
will leave the nest and start foraging on their 
own, under the watchful eyes of their attentive 
parents.

 In common with other waterfowl species, 
the adult geese will moult all their outer wing 
feathers at about the same time, which ren-
ders them flightless until the new ones grow 
in and replace them.   Meanwhile, the goslings 
are growing their won feathers and can start to 
practice flying about 42 to 50 days after hatch-
ing, but they remain with their parents for the 
next couple of years, until they are fully mature 
and ready to raise their own families.

How Snow goose names are derived:

 The scientific name of the Snow Goose is 
Anser caerulescens, a change from twenty 
years ago when the first, or generic, name, 
was Chen, thus the scientific name was Chen 
caerulescens.  The change reflects the fact 
that newer research using more sophisticated 
methods to determine relationships between 
different kinds of animals indicates that the 
Snow (and Ross’s2) Goose are more closely 
related to such species as the Canada Goose 
(Anser canadensis) than was thought to be the 
case earlier.  Species (one or more) within a 
“genus” are deemed to be more closely related 
to each other. 

 The scientific name of a subspecies has 
three parts, the genus name, the species 
name and the subspecies name.  The original, 
or “nominate” subspecies retains its species 
name, so that it is repeated.  The nominate 
subspecies of the Snow Goose is Anser 
caerulescens caerulescens.  There are only two 
subspecies of Snow Goose.  The “nominate” 
subspecies represents the form first known to 
science, described and named in 1758.  But 
in 1927 scientists recognized that birds from 
the eastern arctic were very slightly larger, on 
average, from the ones from the central and 
western parts of their range.  These birds are 
now known as Anser caerulescens atlanticus.   

 Subspecies typically vary only to extremely 
minor degrees (size, colour, patterning and so 
on) and where (or if) their ranges overlap they 
will freely interbreed producing intergrades 
sharing characteristics of both subspecies.  

 The nominate race tends to migrate down 
through central and western flyway corridors, 
generally wintering in the southern and western 
U.S., including the Gulf of Mexico region and 
central California and other areas of the Ameri-
can southwest.  Being the smaller subspecies, 
it is sometimes known as the Lesser Snow 
Goose.   

 2
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 But it’s a little more complicated than that.   
The generic name, Anser, means “goose” but 
the species name means bluish or blue-co-
loured.  And yet the English name indicates that 
they are white. In fact the nominate race has 
two colour “morphs”, and it was the dark one 
that was discovered first and gave the bird its 
specific name, “caerulescens”.    

 Scientists can be forgiven for once thinking 
there were two different species, the Snow 
Goose, then called Chen hyperborea, which had 
two subspecies, the nominate C. h. hyperborea 
and the larger C. h. atlantica, and a markedly 
different species called the Blue Goose, or  
C. caerulescens, the first of the three taxa3, to 
be named. 

 Under the rules by which animals are 
formally or scientifically named, the first name 
took precedent when it was finally realized that 
the so-called Blue Goose was just a colour 
variation, or morph, of the Snow Goose, and 
so “hyperborea” had to be dropped in favour of 
“caerulescens” even though most Snow Geese 
are white.

 The blue morph, as it is now called, occurs 
almost, but not quite, exclusively in the western 
subspecies, the Lesser Snow Goose.  It does 
not normally occur in the Greater Snow Goose 
of eastern North America.  Very rarely it occurs 
in the Ross’s Goose2.

 The blue morph is highly variable, and blue 
and white morphs freely interbreed, of course, 
producing all kinds of variable admixtures of 
patterns.  In the pure white form the bird is 
all over white with black primary (outer) wing 
feathers.  Both morphs often show rust colour, 
especially pronounced around the head and 
neck, apparently derived from staining caused 
by iron-rich waters.  

 The original report of the Working Group 
focused on the Lesser Snow Goose population 
along the western shoreline of Hudson Bay, but 
in the intervening two decades concerns about 

the population increase have come to include 
other populations of the Lesser Snow Goose 
and the Greater Snow Goose and even the 
Ross’s Goose2.

How Ross’s Geese are named.

 Ross’s goose (Anser rossii) is endemic to 
North America.   It breeds above the tree line 
in northern Canada.  It is similar in appearance 
to the white morph of the Snow Goose, but is 
approximately 40 percent smaller in size.  It 
has a relatively stubbier beak, which has grey 
or blue-grey wattle or wart-like protuberances 
at the base and lacks the black “grin” marking 
that is found on the beaks of adult Snow Geese.  
Their heads are, on average, slightly more 
rounded than those of Snow Geese. They will 
occasionally hybridize with Snow Geese.  Blue 
morph Ross’s Geese are known to occur but 
are very rare.  

 Their name honors Bernard Rogan Ross 
(1827-1874), a senior trader with the Hudson’s 
Bay Company best known as a naturalist and 
early collector of zoological specimens from 
what is now northern Canada.

 We don’t know if the current numbers of 
Ross’s Geese are truly unprecedented, but 
the historic record indicates that they prob-
ably are.  It is impossible to know how many 
Ross’s Geese there once were, but there are 
indications that they may have been relatively 
common in the 19th century, but more vulner-
able than Snow Geese to commercial hunting 
since they were less wary, according to what 
little early literature exists.  This lack of fear of 
humans is well documented among animals liv-
ing where humans are few or absent.  Because 
of their similarity to Snow Geese, they were 
typically listed, if at all, as Snow Geese, and not 
recognized as a separate species.

 We can say briefly that in the evolutionary 
history of a species characteristics that favour 
survival are “selected for”.  Thus, when food 
is scarce, it may be that individuals who are 

 3
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smaller have an enhanced chance of passing 
that character – smallness, on to the next 
generation.  The smaller animals would require 
less food thus be more likely to survive than the 
larger ones, passing on the genes that made 
them smaller.  Two examples of this species 
evolution are the “key deer” and the Pygmy 
Mammoth.

 The “key deer” is a subspecies of the widely 
distributed White-tailed Deer but is found only in 
the Florida Keys – small islands extending south 
of the mainland and once connected to the 
mainland.  As the oceans rose following the end 
of the ice age the deer became isolated, and 
with more limited food than was available on 
the mainland, smallness was selected for – the 
genetic characteristic of “smallness” was more 
successful, thus more likely to be passed on to 
the next generation, than selection for larger an-
imals with their need for more food.  These tiny 
deer are knee-high to human of average height.

 The Pygmy Mammoth evolved on the Chan-
nel Islands off the coast of California after they, 
too, became isolated from the mainland, again 
with limited food availability.  This “insular dwarf-
ism” accounted for another small mammoth, 
the last Woolly Mammoth to become extinct, 
only four thousand years ago, on an island off 
the coast of eastern Siberia.  

 But “insular dwarfism” (see: https://en.wiki-
pedia.org/wiki/Insular_dwarfism) can occur 
in any isolated population and it is most likely 
that at some point during the ice age that an 
isolated population of the ancestors to Snow 
and Ross’s Geese bred in an area of diminished 
food availability, which favoured the smaller 
birds, leading two distinct species, although not 
so distinct that interbreeding might sometimes 
occur.  We make this point only because such 
changes are part of the natural progression of 
the biosphere of which we are often unaware 
since we see such a brief moment in the overall 
vast time frame in which the natural world 
operates.   Wildlife managers seem naturally 

to assume there is a “right” size or weight for 
species they manage, but really the nature of 
a species is determined by the environment 
in which it lives.  Favoring bigger or smaller 
individual animals is a value judgement only, and 
does not reflect any ecological principle.

What is meant by “anthropogenic”. 

 Anthropogenic is a familiar term to biol-
ogists, ecologists and wildlife managers and 
refers to a change that has been caused, 
either intentionally or accidentally, as a result 
of human activity.  For example, the increase 
in nourishment available to geese on their 
wintering grounds as a result of farming is 
“anthropogenic”, as is the loss of wetlands, due 
to drainage practices filling them in or polluting 
them, all human activities.  

What is meant by Density Dependence 
and Carrying Capacity.

 Density Dependence and Carrying 
Capacity are two phrases often used in wildlife 
management and refer to concepts that are 
often subtly misunderstood.  Put simply, a 
density dependent factor is some aspect of 
the environment that determines, or limits, the 
maximum size a population of a given species 
can reach, as determined by the size of the 
population itself.  Density dependent factors are 
“biotic”, such as disease, parasites, predators, 
starvation, competition with other species and 
so on, whose impact on the numbers within 
the population are a result of the size of that 
population, while density independent factors 
are “abiotic” and may include such forces as 
storms, fires and floods, which cause losses 
independent of population size, and not caused 
by population size.

 Carrying Capacity is a more general and 
easily grasped term that, again put simply, 
refers to the theoretical number of an organism 
that can live in a given habitat without exceed-
ing its ability to keep individuals viable and it 
can vary as a result in both density dependent 
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and density independent factors.  This is the 
number, or population size, that could survive 
in a given environment at a given time.  Usually 
it is factored over a period of time, such as a 
year, that incorporates the life-cycle of the spe-
cies in question.  Carrying capacity continually 
varies as a result of changes in the factors that 
determine how many organisms of the species 
can survive.  In the dead of winter the carrying 
capacity for the high arctic for Snow Geese on 
their nesting grounds may be zero, but in the 
summer, quite high.  On the other hand, conti-
nent-wide it will depend on countless interacting 
factors over wide regions.

 Recognizing that the carrying capacity for a 
species that, for whatever reason, may be high-
er than is wanted by people sharing the environ-
ment with that species, wildlife managers have 
come up with alternative terms such as “social 
carrying capacity”, which can be much lower 
than the carrying capacity that actually exists.

What is meant by “limiting factor” and 
“hyperabundance” (Overabundance)

 Limiting Factor as applied to wildlife man-
agement and ecology is an aspect of the envi-
ronment, such as food or space available, that 
limits how large a given population of a given 
species can grow, and is thus a valid ecological 
concept that reflects objectively measurable 
criteria. 

 Hyperabundance (overabundance) reflects 
a value judgement as to what is felt should or 
should not be the right number of an organism 
based on human values, such as the effect  
a population size may have on other species.  
It is not a scientific term because it refers to 
a value-based opinion.  In the case of the light 
geese, hyperabundance is assumed because 
the number of geese present leads to change 
that is not wanted because it comes at the 
expense of what is subjectively valued – it 
appears to be what was there before.   

The concern has been couched in terms of 
conservation likely because it is inherently 
understood that the desire to conserve wildlife 
populations is widely held and socially accept-
able.  The hyperbole (use of the word “peril” 
for example) provides a sense of urgency: if 
something isn’t done we will see widespread 
ecological destruction.  Acknowledgement that 
such abundance is not unprecedented defeats 
the premise, and so is ignored or mispresented 
in order to make the case.  

 It is also relevant that prior to industrial-
ization and widespread European colonization 
there were huge numbers of certain animal spe-
cies such as the plains bison, Eskimo Curlews 
and Passenger Pigeons but it has been several 
human generations since such large numbers 
have been commonplace.  In fact, the latter 
two species are extinct while bison have been 
reduced to a small fraction of their original num-
bers.  We are not used to seeing single species 
in such huge numbers as once occurred, and 
so when we do, we find the experience to be 
alarming.  

 But even if the current number of light 
geese is unprecedented it is the environment 
in which a species naturally occurs that deter-
mines its population.  But we have the choice 
not to kill.  If the reason for the killing – to lower 
the number of geese – fails to work, then the 
idea of not killing has merit, even if, on a sim-
plistic level, it is counter-intuitive

Roots and rhizomes. 

 Because it is native to the most heavily pop-
ulated part of North America – the northern and 
central eastern United States and south-eastern 
Canada, and widely transplanted elsewhere, 
most of us are familiar with the Staghorn Su-
mac, a small tree famous for having compound 
leaves that turn bright red in the fall, and dark 
red, upright fruiting clusters that remain all 
winter.  But what many might not realize when 
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they see a grouping of many sumac trees, it is 
actually a single plant, connected underground 
by an extensive rootlike system of rhizomes 
that send up individual trunks that may look like 
separate trees, but are part of the same plant. 

 This system is vaguely analogous with what 
happens with many grasses, reeds and sedges 
(in colloquial usage the terms can be somewhat 
interchangeable).  When we mow a lawn we 
cut the tops of plants that still have roots and/
or rhizomes that have enough energy stored in 
them to grow back up.   If we could dig deeply 
enough and remove all roots and rhizomes, it 
would take longer for the grasses (and other 
plants) to come back, arriving in the form of 
seeds or spores.  While we were told that the 
“grubbing” of “light” geese did exactly that – 
removed the roots and rhizomes under the 
surface of the ground, a little digging proved 
otherwise.  Those plants that most concerned 
the Arctic Goose Habitat Working Group were 
the very ones most likely to benefit, in the long 
run, from the removal of competing plants.

Other Bird Species allegedly at risk  
(www.fws.gov/migratorybirds/pdf/manage-
ment/arctic-goose/part2.pdf):

 Concerns were raised about a number of 
bird species whose nesting range, and habitat, 
overlapped that of the Snow Goose.   The fear 
was that the then growing numbers of Snow 
Geese would displace other species to a de-
gree that caused conservation concerns.  But 
the species named were all species with large 
breeding ranges outside the breeding range of 
the Snow Goose.  There can be no doubt that 
at the local level the impact of Snow Geese 
nesting where they hitherto had been absent 
may displace another native species, may have 
no impact on another native species, or may 
improve habitat for another native species, 
but in each case only to a small degree in a 
relatively small part of that species’ range.  And 
indeed, twenty plus years later there has been 
no significant decline in any co-habiting arctic 
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and subarctic bird species attributed to the 
presence of “light geese”.  As predicted, any 
impact these geese might have on the overall 
population size or distribution of other bird 
species is eclipsed by the implications of global 
climate change and subsequent increase in hu-
man activity in the arctic and subarctic regions.

The commercial use of wildlife in last 
twenty years.

 Ideologues claim that market value provides 
the best incentive to conserve “renewable 
resources”, but the facts almost invariably 
prove otherwise.  This is why we reject the 
briefly promoted idea of allowing the commer-
cial sale of “light” geese on the market.  The 
very legislative framework under which all North 
American waterfowl are managed exists pre-
cisely because numerous species of migratory 
(and non-migratory) birds were being eliminated 
as a result, at least in part, of their commercial 
value.  It’s no coincidence that the last known 
Carolina Parakeet died in a zoo, in the same 
cage where died the last known Passenger 
Pigeon, four years earlier, while the Labrador 
Duck, the first bird species endemic to North 
America to become extinct was sold in the New 
York markets and the beak of the Ivory-billed 
Woodpecker, also extinct, was valued as a 
trinket.  

 That was then but nowadays commercial 
demand for a wide range of animal products 
– tortoise shell; dried seahorses; dried tokay 
gecko skins; coral; elephant ivory; whale meat; 
the flesh of virtually large species of fish; fins 
of sharks; scales of pangolins; trophies of large 
species; horns of rhinos; colourful reef fish for 
aquaria; colourful tropical birds for cages or for 
their plumes; European songbirds as epicure-
an delicacies; turtles for their meat or for the 
exotic pet trade and dozens of more species 
are rapidly being wiped out, both legally and 
illegally, as a result of commercial value.  While 
it’s true that the gastronomic value of the “light” 
geese is, reportedly, somewhat limited, the last 
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thing that is needed is to fail to learn the les-
sons of the past and present and put commer-
cial pressure on yet one more wildlife species.

Anthropogenic influence on extinction 
rates.

 Of over 300 animal species extinctions in 
the last five centuries that can be attributed to 
human activity, the majority, some two thirds, 
were in the last century alone science.science-
mag.org/content/345/6195/401)

 There have been five previous periods within 
the three billion or so years that life has existed 
on earth when there have been massive extinc-
tion levels, and we are now into the sixth, the 
only one resulting from conscious effort by a 
single species, our own.

 We are suggesting that there is a funda-
mental flaw in our approach to our relationship 
with all other species, and that results from the 
attitude that our obvious cognitive superiority 
is somehow adequate to allow us to infinitely 
utilize a finite system, the biosphere, to fuel 
endless demand for utilization of the products 
of that system.  To the degree that it demon-
strably does not work, the problem is not the 
various elements of the biosphere, it is us.   

 It may seem, relative to the overwhelming 
threats facing the environment and its ability 
to support human endeavour and demands, 
that are concerns about the approach to “light” 
goose management in North America vindicate, 
if they do at all, our overriding concerns, only at 
the micro level.  But that is precisely the point.  
Why direct resources to a non-existent problem 
and do so in a manner that reflects the very 
kind of short-sightedness and willful blindness 
that is so significantly a part of the bigger 
issues that beset human society overall?

 At the very least we should acknowledge 
that, as was predicted twenty years ago, what 
is being done is having a contrary effect, and 
let the density dependence occur while focusing 
on mitigation against the far vaster and more 
profound effects of anthropogenic change in 
the arctic, subarctic and global ecosystems.  
Natural selection really does work; the geese 
are not the problem.  We are. 
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