Expert Opinion of Dr. George Archibald
I. Overview
I have been asked by counsel representing The Aransas Project to prepare an expert
report for use in pending litigation under the Endangered Species Act in federal court in Corpus
Christi, Texas. I have been asked to provide an overview of the situation regarding the
Whooping Crane and its recovery, including various aspects of Whooping Crane behavior, the
Whooping Crane Recovery Plan and various aspects of crane conservation around the earth. I
have also been asked to describe the functions and activities of the International Crane
Foundation.
II. Qualifications, Education, and Experience
I am currently employed full-time by the International Crane Foundation (ICF) as cofounder and special projects coordinator. I co-founded the International Crane Foundation in
1973, but I have been working on cranes since 1966 when I was a student in Canada. I received
my Ph.D from the Department of Ecology and Systematics at Cornell University in Ithaca, New
York. My dissertation described the evolutionary relationships among crane species based on
their vocalizations. I have been involved in research and applied science regarding all species of
cranes since that time.
A complete copy of my curriculum vitae (CV) is attached as Exhibit C. As outlined in the
CV, I have published numerous scientific reports about cranes. A complete list of my
publications for the last 10 years is provided in Exhibit D. I edited the Proceedings of the
International Crane Workshop that was convened in India in 1983, and I co-authored the Crane
Action Plan for the world’s cranes published by the International Union for the Conservation of
Nature in 1996. I have received 23 awards, including a McArthur Fellowship in 1984 and the
Indianapolis Prize for Conservation in 2006. All of these awards were related to my work with
cranes. In addition to my Ph.D. from Cornell, I have four honorary doctorates from the following
schools: Southern Methodist University, the University of Wisconsin, Dalhousie University and
Mount Alison University.
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I have been working on Whooping Cranes and Whooping Crane issues since 1968 when I
studied their behavior at Patuxent Wildlife Research Center. I have been a member of the U.S.Canada Whooping Crane recovery team since 1990. Over the decades, I have had the
opportunity to study and observe Whooping Cranes both in the field and in captivity.
Perhaps in North America, I am best known as the man who danced with a Whooping
Crane. My years of scientific experience observing and understanding crane behavior afforded
me the expertise to communicate with a very special crane. In summary, in 1966 there were only
43 Whooping Cranes in the wild, and only one mated pair in captivity. They resided at the San
Antonio Zoo. They had produced many chicks over the years but all had perished soon after
hatching, therefore, their genetic history had yet to be regenerated. In 1966, the Director of the
Zoo removed the newly-hatched crane from its parents, and raised it at his home. Also this crane,
named Tex, survived, she was imprinted on humans. Efforts failed over the next decade to pair
Tex with a male Whooping Crane at the Patuxent Wildlife Research Center and she never
produced an egg. Tex preferred the company of male humans. I agreed to work with Tex and she
was sent to the International Crane Foundation in Wisconsin. Every day from late March through
mid May I spent from dawn till dusk with Tex. I had a desk in a shed and was able to read and
write while Tex was resting or feeding. Often she invited me to dance with her or to accompany
her for walks. After six years of work, through artificial insemination, in 1982 Tex finally
produced an egg that hatched. The chick was named, Gee Whiz. Tex was killed by a predator
three weeks after Gee Whiz hatched. Gee Whiz has survived to date and has fathered many
offspring whose descendents have contributed to release programs in Florida, Wisconsin and
Louisiana. The genes from the pair of captive cranes at San Antonio Zoo were transferred to
their only surviving offspring, Tex, and then to her son, Gee Whiz, and then to generations of
Whooping Cranes.
Realizing the importance of greater public participation in the conservation of Whooping
Crane habitat in coastal Texas, in 1995 I worked with the Chamber of Commerce in Rockport,
Texas, to convene the first Whooping Crane Festival. Two years later the festival was transferred
to Port Aransas, and has convened there in late February of all subsequent years.
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In addition to my work with Whooping Cranes, I observe cranes all over the world and
work with colleagues who are involved in the basic science and practical conservation. A
repetitive theme in our work has been finding a win-win for people and cranes that share water
resources and resulting habitats. For example, in 2011, I have worked with colleagues in South
Africa, Zimbabwe, Uganda, and Kenya on issues related to Blue Cranes, Grey Crowned Cranes
and Wattled Cranes. This year I also worked in China, Russia and Japan on Red-crowned,
Siberian and White-naped Cranes; and in North and South Korea on Red-crowned and Whitenaped cranes. Through the combined efforts of staff from ICF and colleagues overseas, millions
of acres of wetlands have been conserved and environmental releases of water from dams have
been realized to assure the survival of wetlands downstream have been achieved in China, India
and southern Africa.
I have testified to a state committee in California about the importance of removing the
last California Condors from the wild to start a captive breeding program. I have also testified at
a Congressional Hearing in Washington about the importance of including Matagorda Island as
part of the Aransas National Wildlife Refuge. I have not otherwise testified as an expert in a
court proceeding.
I am volunteering my time in writing this report and providing any necessary testimony
in the matter. I am not receiving any monetary compensation.
III. Information Relied Upon to Form My Opinions
During the past 45 years, as part of my work leading up to the founding of the
International Crane Foundation and during my work at ICF, I have studied cranes around the
world, reviewed scientific literature concerning cranes, and in many cases discussed cranes with
principal investigators. For example, I have studied the reports of Robert Porter Allen from his
research in the 1940s and 1950s and as presented in his monumental monograph, The Whooping
Crane, published in 1952. In 1971, I spent several days in the field observing Whooping Cranes
at the Aransas National Wildlife Refuge (ANWR) in company with full-time crane researcher,
David Blankenship, then employed by the National Audubon Society. Prior to the employment
of Tom Stehn as the Whooping Crane biologist for the U.S. Fish and Wildlife Service (USFWS),
I received regular reports about the Whooping Cranes from the refuge managers at ANWR. I

3.

studied the Whooping Crane Recovery Plan prepared by the Whooping Crane Recovery Team
(WCRT) as well as minutes of their annual meetings. In 1990 I joined the WCRT and have
subsequently not missed a single meeting. I am party to regular reports from Tom Stehn and
from his counterpart, the leader of the Canadian portion of the WCRT. I participate in the
revisions of the Whooping Crane Recovery Plan. Since 1968 I have been a supporter of a private
non-profit organization, the Whooping Crane Conservation Association and have frequently
contributed to their newsletter.
I am the co-founder of the International Crane Foundation, which was formed in 1973
and is based in Baraboo, Wisconsin. Currently, we have 38 full-time staff members and 11
part-time staff. We have offices in Corpus Christi, Texas, headed by Dr. Elizabeth Smith, as well
as in South Africa, Vietnam, China, Russia, and India from which we interact on regional crane
conservation issues. ICF is a science-based organization. ICF employs professional ecologists,
hydrologists, and aviculturists. These staff members pursue research projects with practical
applications. In particular, we have two ongoing studies related to the reintroduction of
Whooping Cranes in Wisconsin. One of the studies evaluates the feeding ecology of Whooping
Cranes in reintroduced population to determine if habitat is adequate. Another study involves
evaluating the distribution of black flies that cause nest abandonment in Whooping Cranes to
select the best reintroduction habitat for Whooping Cranes in Wisconsin.
We are members of The Aransas Project (TAP), which is a plaintiff in the litigation
styled TAP v. Shaw, and for which I am preparing this expert report. The International Crane
Foundation has over 9,000 members, with many of those being from Texas, including Port
Aransas and Rockport. The ICF participates in the International Crane Festival in Port Aransas
each year and takes tours of its members as well as the general public out to see the last
remaining wild flock of Whooping Cranes at Aransas National Wildlife Refuge. I have
personally led a number of these trips, which are considered to be an important part of the ICF
program each year.
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IV. Opinions
a.

The Whooping Crane, an endangered species with its last remaining selfsustaining flock based at ANWR and Wood Buffalo National Park in
Canada, requires human assistance if it is to survive.

The Whooping Crane is an endangered species originally protected by the Migratory Bird
Treaty Act. The Aransas National Wildlife Refuge was created in 1935 and has been the center
of the conservation of the winter range ever since, providing habitat essential for the survival of
the species. The Whooping Crane was grandfathered as an endangered species when the
Endangered Species Act was passed in 1973, and critical habitat was formally designated
through the federal process in 1978, as shown in attached Exhibit A, Figure 1.
It was not until 1954 that the nesting grounds of the Whooping Crane were found in
Canada at the Wood Buffalo National Park, fortunately inside one of the world’s largest national
parks. The population of this wild flock migrates from Canada through the heart of the North
American continent, between summer nesting grounds in Canada to winter feeding grounds
along the Texas coast at and around the Aransas National Wildlife Refuge. Other than this flock,
no Whooping Cranes maintain a self-sustaining (breeding) population in the wild.
b.

The preservation and protection of the wild Aransas-Wood Buffalo flock is
critical to the welfare of the species because of the failed efforts at
reintroducing the endangered Whooping Crane into other wild areas.

At the ICF, we are committed to Whooping Crane preservation and growth in the number
of wild birds, which requires protection of their critical habitat. Our primary interest is in the
preservation of the last remaining wild flock at Aransas-Wood Buffalo. As a safeguard, we have
participated in the protection of a captive flock of 150 cranes located at the Patuxent Wildlife
Center in Maryland, the Calgary Zoo and several other zoos and we have made four efforts to
create new crane populations in the wild. The first two efforts – one in Idaho and one in Florida –
failed. We are now working on one migratory flock (based in Wisconsin and Florida) that has
not yet been successful, and we are attempting to introduce a wild flock into coastal Louisiana.
We are hopeful that these two experiments will be successful, but due to the failures of the first
two efforts, many people have doubts. According to the Whooping Crane Recovery Plan, all
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other reports I have seen, and all scientists with whom I have discussed the issue, the
preservation and growth of the wild Aransas-Wood Buffalo flock must be our highest priority.
c.

Preservation of Whooping Cranes necessarily requires protection of critical
aspects of their habitat, including access to sufficient food and drinking
water, which depends on assuring sufficient freshwater inflows.

In the mid-1970s, the Whooping Crane Recovery Team was formed, including five
representatives from each of the two nations involved in Whooping Crane recovery. This is a
rigorous scientific body, that for nearly four decades has commissioned and reviewed research
on what can be done for Whooping Cranes. This international body of scientists has recognized
that Whooping Crane recovery requires protection of critical aspects of their habitat, including
access to sufficient food (particularly blue crab and wolfberries) and drinking water.
The Whooping Crane Recovery Team meets once annually for two-to-three days to
discuss many aspects of the conservation of this bird. This brings together the leading experts
from Canada and the United States, with the recovery plan updated every five years.
As a member of the recovery team, we rely extensively on the documentation prepared
by the USFWS. The USFWS has significant responsibility under the Endangered Species Act, to
prepare a recovery plan for Whooping Cranes. USFWS formed a recovery team consisting of
scientists and conservationists who meet annually and revise the plan as needed; they meet to
discuss the species conservation and recovery with the hope that it could be taken off the list of
endangered species.
The 2007 International Whooping Crane Recovery Report by USFWS, concludes that
adequate freshwater inflow is necessary to maintain favorable salinities and increase productivity
in the coastal area, which in turn provides food for the cranes, especially in drought years.
d.

Even though the population numbers have improved since mid-century,
there is still much work to do before the population recovers and is not in
danger of extinction.

Although the wild flock has grown over the decades since the United States and Canada
began to make significant conservation efforts, concern for the future of the wild flock remains.
Of particular concern is the fact that efforts to establish alternative wild flocks have not yet been
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successful and on at least two occasions have failed. While we on the recovery team remain
hopeful of establishing another wild flock, at this point in time such a flock cannot be said to be
established as self-sustaining. Today, the focus of attention on long-term recovery of Whooping
Cranes must be the Aransas-Wood Buffalo wild flock.
When records were first kept, this wild flock was down to 15 birds in 1940. The
population rose steadily over the decades, from the 15 birds in 1940; to 31 in 1950; to 36 in
1960; to 57 in 1970; to 78 in 1980; to 146 in 1990; to 180 in 2000; and to 266 in 2008. Then
came the deaths of 23 Whooping Cranes at Aransas in the winter of 2008-2009. This major loss,
including significant losses of juveniles, underscores the fragility of the Whooping Crane
species, which exists nowhere outside of the United States and Canada.
e.

The U.S. Fish & Wildlife Service publishes population numbers on this flock,
which are universally accepted among scientific researchers as well as the
United States, Canada, and the international Whooping Crane Recovery
Team.

For at least two decades, all population counts of Whooping Cranes have been based on
census data from the U.S. Fish and Wildlife Service which is responsible for the stewardship of
the cranes on the wintering grounds. Before this lawsuit, I never heard anyone doubt the
accuracy of these numbers, which reflect data gathered every two weeks by Tom Stehn of the
U.S. Fish and Wildlife Service at the Aransas National Wildlife Refuge. Prior to Tom Stehn,
aerial surveys were conducted by David Blankenship employed by the National Audubon
Society. Mr. Stehn’s aerial survey results are relied upon by the Canadian Wildlife Service, the
U.S. Fish and Wildlife Service and the Whooping Crane Recovery Team. Mr. Stehn’s census
data has been the unquestioned foundation of every scientific research paper that I recall on
Whooping Cranes at ANWR.
f.

Even a modest number of Whooping Crane deaths in ANWR poses
significant threats to species survival.

The Whooping Crane population can be likened to a corporation with profit margins.
Every year approximately 12 to 15% of the birds are brown when they migrate south, meaning
that they are juveniles born in Canada (none are born in Aransas). The juveniles are an
expression of profit. Every spring when they migrate north, all cranes are white. In most years,
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very few birds are lost over the winter, as confirmed by Tom Stehn’s surveys and reported by the
Whooping Crane Recovery Team. That is, typically no birds die at Aransas, or perhaps one or
two birds die.
When they return in the fall, by counting the white birds, we know what percentage of the
birds that left in the spring make it back in the fall. On average, eight per cent of the birds that
leave Texas never come back but instead die. There are many dangers during their two annual
long migrations, and there is relatively little that can be done from a management standpoint to
prevent various unfortunate events during migration. Instead, we must look to protection of the
wintering and breeding habitat as the best opportunity to manage if not control the stress on the
birds.
So, in a typical year, we have an 8% loss from approximately April to November, and a
12 to 15% gain from approximately November to April, leaving a profit margin of 4 – 7%. In
any business, if your profit margin is that narrow, you have to be careful that you are above and
not below the profit line. In 2008-2009, we lost 23 birds in the winter at Aransas which was 9%
of the population. You add that to the 8% when they are not in Texas and you have a 17% loss
and if you have a 12% replacement the next year, that is net 5% loss. This illustrates why any
problem on the Aransas habitat significantly threatens the long term recovery, and potentially the
survival, of this wild population.
g.

Individual Whooping Crane families defend territories to secure sufficient
food during the winter at Aransas.

The Whooping Crane is unique among most species of cranes in that it requires large
acreages of land as territories for family groups on the wintering grounds. This is because the
cranes are predominantly carnivorous. It is essential that the birds consume protein-rich foods to
complete the long-distance migration to Canada. To ensure enough food, they must protect a
large area of land that protects a large number of cranes. An analogy would be a pride of lions
that has a territory that supports many ungulates but only one pride of lions. The Whooping
Cranes have a large area of land with aquatic invertebrates and one family of Whooping Cranes.
Over the years, researchers have observed the expansion of Whooping Crane families
into new territories, many of which were adjacent to, or very near, the territories of their parents.
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By observing banded birds since 1975, researchers have been able to determine that young males
often establish new territories near their parents. A series of maps showing the expansion of
territories over time that has been assembled from USFWS data; scientists depend upon these
maps to understand the needs of the birds, as shown in Exhibit A, Figures 2 to 10.
h.

Paired Whooping Cranes return to specific territories each year and will not
abandon their territories in years of food shortage.

During 2008-2009 when there was such high crane mortality, pairs were observed to
maintain existing territories rather than seeking out new territories. Site tenacity is profound in
Whooping Cranes, that is, Whooping Cranes will not abandon their winter territory even with
acute food shortage. The aerial surveys conducted every two weeks by Tom Stehn identify both
the number of birds and the location of the families. From 1975 to 1989, all of the juveniles were
color banded so that during the aerial surveys, every family could be individually identified.
From this data of marked cranes, researchers confirmed site tenacity and territoriality among
wintering cranes.
i.

Until the end of their first winter at Aransas, Whooping Crane chicks depend
on their parents for food.

Whooping Crane chicks, distinctively brown as noted above, do not complete their
growth until the end of winter. Throughout the winter, the chick is still growing and maturing
and the parents are continually searching for blue crabs and other food for the chicks. When they
find a crab, they break it up for the chick that is standing around waiting to be fed. Throughout
the winter the chicks become more and more independent from the parents, depending less and
less upon feeding from the parents as their beak completes its growth. When the growth is
complete, the basal plates harden and they can provide the pressure necessary to tear the crab
apart.
j.

Whooping Cranes exhibit distinctive behavior when under food stress, with
starving parents ejecting chicks even though that means almost certain death
for the chicks.

When food is short on the winter territory, the cranes have to spend more time searching
for food. At some point during a drought year, the bond typically existing between the parent and
the chick can deteriorate significantly. This was observed in 2008-2009, when many lone chicks

9.

were found without their parents, a behavior that is practically never seen during good years. Of
the 23 birds reported missing by USFWS during the winter of 2008-2009, 16 were juveniles, a
number that makes sense considering that juveniles depend upon their parents for food.
For long-lived birds such as the Whooping Crane (which can live three or more decades),
the survival of the parents becomes more important than the survival of the chick. The parents
can breed again; if they lose one chick, they have a chance to replace it. However, if the parents
were to die and the chick survived, the adults would not breed again and – even if the chick
could somehow survive without its parents – it would take the chick several years to reach
breeding maturity. It is apparent that the drive to maintain habitat exceeds the drive for the
juvenile to succeed as exhibited by the behavior of the adult cranes toward the chicks.
V. Successful Remedial Measures for Cranes Have Been Developed Around the World.
In many areas of the world, other crane species (like Whooping Cranes) face extinction,
and additional crane populations face significant stress. Typically these large birds suffer due to
loss of wetland habitat and other water-related issues. In my work with ICF, I travel around the
world working on crane conservation. Numerous governments have made extensive efforts to
protect these magnificent birds.
For example, ICF has been successful in China in obtaining environmental flows for RedCrowned, Siberian and White-Naped Cranes in the watershed of the Amur River. At Momoge
Nature Reserve in Northeast China, the Heilongjaing Province approved releases of water from a
large irrigation scheme for rice fields for the needs of the Siberian Cranes. Siberian Cranes spend
more than a month there during each migration, in spring and autumn, and depend upon the
wetland plants in this province.
As another example concerning environmental flows, ICF has been successful on the
Zambezi River in Mozambique, one of the poorest countries in the world. Upstream dams
blocked flow of the river into the Indian Ocean, harming the coastal marshes that provided a
multi-million dollar shrimp industry and where the floodwaters on the delta provided tillable
land for farmers and wetlands for the Wattled Crane as well as other wildlife. The result of the
operation of the dam was destroying wildlife and the resource base for the people in both
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agricultural and fishing communities. By working closely with the dam operators, environmental
flows were arranged to be released at critical times to benefit both people and wildlife
downstream. In dollars and cents, the income from downstream business exceeded the sale of
electricity from the dam. In this manner, a win/win/win was found – a win for the dam to
continue to provide hydropower, a win for agriculture and shrimpers, and a win for the wetlands
and wildlife, particularly the cranes.
In other circumstances, cranes need something other than freshwater flows, but typically
the issues concern access to sufficiently productive wetlands, which seems critical to all cranes.
The International Crane Foundation has partnered with many countries in protecting millions of
acres of wetlands, including China, India, Kenya, Uganda, Rowanda, South Africa, Zimbabwe,
Bhutan, Iran and the former Soviet Union.
To protect Whooping Cranes, the Canadians have made significant efforts. For example,
the breeding area in Canada is absolutely off limits for all visitors. The birds are surveyed
routinely from the air by the Canadian Wildlife Service, and the conservation of the entire Wood
Buffalo ecosystem is a top priority of the government of Canada. At meetings of the Whooping
Crane Recovery Team, colleagues from Canada and the USA have expressed concerns about the
pressures on the winter habitat of the Whooping Crane. Just as Canada has an international
responsibility to the conservation of this species, so does the United States.
It is the position of the International Crane Foundation that a win/win situation can be
found regarding the Whooping Crane and the provision of sufficient freshwater inflows. The
already developed Whooping Crane Recovery Plan is clear and specific – freshwater inflows to
San Antonio Bay are necessary for the continued viability of the Whooping Cranes, especially in
drought years.
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EXHIBIT A

Figure 1. Wintering area of the Aransas Wood Buffalo Population, Aransas National
Wildlife Refuge and Critical Habitat boundary on the Gulf of Mexico coast of Texas.
(Data Source: U.S. Fish & Wildlife Service, International Recovery Plan, Whooping Crane
(Grus americana), Third Rev., March 2007, page 15).

Figure 2. Whooping Crane Territories 1950, (Data Source: Modified from USFWS, Stehn &
Prieto, 2011); 31 Individuals, 7 Territories.

Figure 3. Whooping Crane Territories 1961, (Data Source: Modified from USFWS, Stehn &
Prieto, 2011); 36 Individuals, 9 Territories.

Figure 4. Whooping Crane Territories 1971, (Data Source: Modified from USFWS, Stehn &
Prieto, 2011); 59 Individuals, 17 Territories.

Figure 5. Whooping Crane Territories 1979, (Data Source: Modified from USFWS Stehn &
Prieto, 2011); 76 Individuals, 8 Territories.

Figure 6. Whooping Crane Territories 1985, (Data Source: Modified from USFWS, Stehn &
Prieto, 2011); 84 Individuals, 28 Territories.

Figure 7. Whooping Crane Territories 1990, (Data Source: Modified from USFWS, Stehn &
Prieto, 2011); 146 Individuals, 37 Territories.

Figure 8. Whooping Crane Territories 1995, (Data Source: Modified from USFWS, Stehn &
Prieto, 2011); 158 Individuals, 49 Territories.

Figure 9. Whooping Crane Territories 2000, (Data Source: Modified from USFWS, Stehn &
Prieto, 2011); 180 Individuals, 57 Territories.

Figure 10. Whooping Crane Territories 2006, (Data Source: Modified from USFWS, Stehn &
Prieto, 2011); 237 Individuals, 66 Territories.
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