INTRODUCTION
I was requested to review the expert reports prepared by Guadalupe Blanco River Authority
(“GBRA”) experts Dr. Douglas Slack, Dr. Richard Stroud, and Dr. Michael Conroy. I was
requested to provide a responsive expert report on behalf of The Aransas Project. My
qualifications and experience, as well as other pertinent information (i.e. compensation) remain
the same as identified in my prior report.
INFORMATION CONSIDERED
For this report I relied upon the same information as my prior report, the exhibits attached to this
report and the materials in the bibliography.

OPINIONS RESPONDING TO DR. DOUG SLACK
I. The Eating and Drinking Behavior of the Whooping Crane
A. The Whooping Crane drinks water and seeks freshwater when salinities in their
territories are high.
Dr. Slack erroneously speculates that “It is unclear if cranes need to drink water at all and
the high water content of many of their foods may provide sufficient water to meet their
physiological needs.”
Many people who have studied whooping cranes in the field have observed whooping cranes
drink water. As far back as the 1940’s, the first refuge manager of Aransas NWR stated that
whooping cranes craved freshwater and during bad winters drank freshwater twice a day
(Stevenson, 1943). I’ve seen whooping cranes drink water on many occasions when I’ve been in
the field. Others have reported seeing whooping cranes drink water at Aransas as well (Hunt
1987, USFWS Reports).
Drinking behavior cannot be easily confused with foraging activity, as suggested by
Dr. Slack. There is considerable difference in behavior between a crane drinking water and one
consuming food, and I have frequently observed these behaviors. Cranes that are drinking make
a scooping motion with their beak (lower mandible in the water) to gather water and then lift
their head and tip of beak while conducting a gentle vibration motion of their neck. These are not
the sequential series of motions of whooping cranes while foraging. In addition, there is no
reason for a whooping crane to make a scooping motion in the water in order to pickup a food
item, which it could do with the tip of its beak.
Drinking water is considered to be an essential and necessary component of a whooping
crane’s daily needs in captive flocks. The veterinarians (Drs. Hartup and Olsen) in charge of the
health of the two largest captive breeding whooping crane flocks at the International Crane
Foundation in Wisconsin, and the Patuxent National Wildlife Research Center in Maryland, are
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aware of whooping cranes drinking water every day (pers. comm.). Observations of captive
cranes suggests that a whooping crane that is not drinking water dehydrates and loses body
condition (weight) which is of considerable concern for the health of the cranes (pers. comm.).
More broadly, the need for drinking water is true for all crane species and for nearly all
birds. The need for cranes to drink water is a behavior I have regularly taken advantage of when
attempting to capture whooping cranes in Texas, sandhill cranes in Cuba, and brolgas in
Australia, all for research purposes. When overall conditions are dry in the landscape we can be
certain that cranes will be coming to visit open sources (ponds, cattle troughs, etc.) of freshwater
to drink on a daily basis. And that is where we have set our “traps” with success.
The veterinarians from the captive breeding facilities are not aware of whooping cranes, or
any other crane species, that can obtain all its daily water requirements from its food sources
alone (pers. comm.).
As stated in my report, cranes frequent freshwater sources when salinities are high in the
marsh. As stated in my report, I have observed that some whooping cranes visit freshwater ponds
to drink water when salinities in their salt marsh territories are at or above 15 ppt, as has Tom
Stehn (USFWS reports). I am aware of no targeted study to determine thresholds of salinity at
which cranes seek alternative sources of water. My observations and Tom Stehn’s observations
confirm that cranes seek freshwater at salinities well below the 23 ppt.
B. As stated in my initial report, the blue crab has consistently been reported as an
important and essential element of the Whooping Cranes winter diet along with
wolfberries.
Dr. Slack asserts the following: “Prior to 2003, all data gathered on the diet of whooping
cranes have been either anecdotal or evaluated by fecal analysis or observations of foraging on a
preselected subset of food items based on assumptions about the crane diet. Recent work, on the
other hand, sought to quantify monthly patterns of food consumption throughout the winter
period for all food items encountered without any a priori assumptions about diet (Slack et al.
2009, Greer 2010). The picture that emerged was that patterns of food consumption did not
always correspond to patterns in food abundance, but rather, to patterns of food availability that
reflected not only abundance, but also foraging costs and constraints.”
To the contrary, before 2003 multiple peer-reviewed studies made unbiased determinations
of what whooping cranes eat (Stevenson & Griffith, 1946, Allen, 1952, Chavez-Ramirez, 1996,
Hunt and Slack, 1989). It is true that some of these studies relied in part on fecal analysis, but
they also included systematic (non-anecdotal) observations of whooping crane diet. These
studies consistently recognized the importance of wolfberries when their study periods included
the November-December period. All these studies (among others) recognized the paramount role
that blue crab play in whooping crane diet.
The SAGES study cited by Dr. Slack (Slack et al, 2009) relied on data from the Greer PhD
thesis (2010) regarding whooping crane diet. Dr. Greer in fact recognized the importance of blue
crabs to whooping cranes when she sampled for blue crab abundance and did not sample the
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abundance of any other potential food items. Another master’s thesis (Butzler, 2006) on which
SAGES relied recognized the importance of wolfberries as a focal point of that study (Slack
Report p.12). Even SAGES (in a part not cited by Dr. Slack), when it attempted to model the
energetic requirements of whooping cranes, recognized the central role of blue crab and
wolfberries when it modeled these two food items.
Dr. Slack has no basis to cite SAGES or Greer’s thesis for any conclusion regarding the
relationship between food abundance and food consumption, because Dr. Greer did not quantify
the abundance or availability of any food item other than blue crabs or wolfberries. Dr. Greer’s
thesis, as published, suffers from a significant failure of not including data on the abundance or
availability for insects, clams, snails nor any other food items she mentions. Also, Dr. Greer did
not actually sample the abundance of blue crabs in the size ranges that whooping cranes actually
eat. The sampling technique employed by Dr. Greer sampled crabs primarily less than 30mm
(approximately 1 in). Cranes typically consume crabs larger than 2 inches, as was recognized in
SAGES (Slack et al. 2009).
Dr. Slack draws erroneous conclusions in referring to Nelson (1995) with respect to how
whooping cranes might meet their nutritional and energetic needs (Slack report p16). Nelson’s
master’s thesis evaluated only the energy and nutritional content of food items. In essence,
Nelson statements assumed unlimited abundance of each food items, which we know does not
occur in the wild. For example, many of the food items cited by Nelson are found in low
abundances (stout razor clams, snails) or only during short periods (acorns, dwarf clams), during
the winter in Aransas (Chavez-Ramirez 1996). So while theoretically whooping cranes could
meet their nutritional requirements on a theoretical diet composed of a single of those food items,
the reality is that the theoretical diet has never been observed in the wild as none of the food
items are found in infinite abundance nor available over the entire winter period.
While clams and snails, of any species, may provide sufficient energy and nutrition for
whooping cranes, there is no evidence that clams or snails of any species are found in sufficient
abundance or availability for whooping cranes. My own, and others’, sampling efforts for snails
and clams have yielded low abundance and availability for all clams and snails except regarding
dwarf clams during short periods of time (Chavez-Ramirez 1996, Sherry & Chavez Ramirez,
2000, Barrera pers. comm.). The two most comprehensive fecal studies covering entire and
multiple winters looked for and failed to find more than trace amounts of acorns (Hunt and
Slack, Westwood & Chavez-Ramirez 2005). So while whooping cranes, in theory, could survive
and do well on acorns, there is no consistent evidence that whooping crane prefer or have
focused on acorns at any point in time. Even if cranes did, there is also the issue of insufficient
abundance and availability of acorns in the landscape to meet the needs of whooping cranes.
In his discussion of fecal analysis, Dr. Slack made the erroneous assumption that plant
material is poorly detected in whooping crane feces because he assumed high digestibility of
plant matter. This is not the case in whooping cranes; in fact, in whooping crane feces, even
whole wolfberry fruits are common, indicating that, in case of whooping cranes, the plant
material is not highly digested. This is in sharp contrast to sandhill crane feces, a primarily
herbivorous species, where in fact plant material is highly processed, broken down and difficult
to identify with unaided eye.
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My studies of whooping crane foraging attempted to document whooping crane foraging
activity on all food items observed as described in Chavez-Ramirez (1996), and not just selected
items as stated by Dr. Slack. I documented and quantified whooping cranes foraging on clams,
snails, and upland invertebrates, in addition to crabs and wolfberry. However, relative to the
number of observations of whooping cranes feeding on blue crab and wolfberry, observations of
whooping cranes feeding on other food items was relatively small during my study.
C. Alternative foraging does not provide a safe and effective strategy, or provide
sufficient quantity, to meet the Whooping Cranes energy needs.
Dr. Slack observes that if whooping cranes cannot find blue crab, then they will eat
something else. This is true. Indeed, so far as we know, all animals would make these decisions
to avoid starvation. Feeding on alternative foods does not mean that alternative foraging provides
a safe and effective strategy, or provides sufficient quantity, to meet their energy needs,
including protein, calories and other nutritional considerations.
I have studied the consumption of foods by whooping cranes in a bad year when there was
insufficient blue crab. I determined that the protein and energy that the cranes took in were far
less than what the cranes consumed in a good year (Chavez-Ramirez 1996) despite spending
considerable amount of time in foraging activities.
The failure to find sufficient food does not necessarily mean that all cranes will starve; it
means that first, they are weaker, second, that they need to take more chances, and third that they
need to burn more energy in search of food. All of these increase their susceptibility to predation,
disease, and behavioral changes that could lead parents to abandon their offspring.
Contrary to Dr. Slack’s report, the whooping crane is without a doubt a carnivore (consumes
primarily animal instead of plant prey) rather than an omnivore. There is not a single study
where the amount of plant food items consumed are greater than animal prey over an entire
winter period or any other period that we know of. Being a carnivore does not mean an animal
will not consume other food items, such as fruit. Well known carnivores with significant
adaptations for eating meat, such as raccoon, coyote, foxes, etc., eat significant amount of fruits
in certain parts of the year. Their primary food and overall morphological and physiological
adaptations are for a primarily animal prey diet, however.
Whooping crane feces show whooping cranes are not good at dealing with plant material as
compared to other primarily herbivorous crane species. For example, corn in whooping cranes
feces is highly undigested with large broken pieces and whole corn kernels still present. In
contrast, sandhill crane feces are so processed that it is not possible to determine what the crane
fed on by simply looking at feces. Clearly, the sandhill crane is well equipped to breakdown and
digest plant material, while whooping cranes are not, therefore suggesting it is primarily adapted
to eating animal matter.
The fact that whooping cranes are primarily carnivorous compared to the primarily
herbivorous sandhill cranes has long been known. There are reports of commercial hunters of the
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past preferring to hunt and eat sandhill cranes to whooping cranes because of the differences in
their diets (Stevenson, 1943). Whooping crane meat was considered inferior because it ate
seafood and tasted fishy, while sandhill cranes being primarily herbivorous provided better
tasting meat.
D. The Cranes go to the upland burns for brief periods of time, and only obtain limited
quantities of some food items.
The Refuge conducts controlled burns for several purposes: to control the brush and to
provide access to potential alternative food resources, such as snakes, lizards, insects etc. present
primarily in uplands (USFWS 2009). Some prey items are killed by the fire, and can be
scavenged by the cranes, and other food items are simply easier for the cranes to find after the
burn eliminates vegetative cover. Many species opportunistically visit burned lands in search of
food.
Whooping cranes do not spend significant amount of time in uplands, burned or otherwise,
except during periods of food shortages in their saltmarsh territories (Stehn comments on
SAGES, 2009 (Ex. C-11), Chavez-Ramirez et al. 1995, pers. observ.). It is clear that the
whooping cranes do not stay on the upland burn sites; they return to their territories after a short
period.
As stated in my report, the food they obtain is in limited quantities and quickly depleted as
evidenced by reduced time spent there, low foraging activity, and the number of days that a
burned area is visited post-treatment. I have sampled burns repeatedly and found a low
abundance of potential food items present (unpublished data).
Whooping cranes on upland burns are very noticeable because their white plumage shows
up against the black burned ground so therefore are easily detected during flights. There is no
evidence of increased predation risk on burned uplands, which makes sense because there is very
little cover for predators to hide after the burns eliminate all potential vegetative cover.

II. The Whooping Cranes Under Stress
A. The Whooping Cranes have been observed to neglect, stop feeding, and show
aggression towards their young, but only during times of food shortage.
Dr. Slack states that there is no published evidence that adult cranes force their young off
territories as a response to food stress. I agree that there is no evidence that juveniles are forced
off their territories. However, I have observed that parents will sometimes force young away
from food sources and begin to neglect them and refuse them food. The only time I have seen
this behavior is during winters with food shortages. As described in my report I observed parents
neglecting or acting aggressively towards their offspring during the winter of 2008-2009, and
during one of my thesis study years, 1993-1994.
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B. It is highly unusual for juveniles to be separated from their parents, and it is
associated with years of high mortality and food shortages.
I agree with Dr. Slack’s characterization of four stages of the life cycle—chicks, juveniles,
sub adults, and adults. There are no chicks in Aransas, only in Canada. As Dr. Slack notes,
juveniles have a distinctive coloring making them unmistakable to distinguish. Also as Dr. Slack
notes, they stay with their parents for the entire winter and depart for the spring migration with
their parents. The vast majority of observations in the wintering grounds and elsewhere confirm
the typical family unit of 2 birds (a pair) or family groups (2 adults + 1 juvenile) both throughout
the winter period of bird territoriality and during the spring migration.
I have observed solitary juveniles only in bad winters (with food shortages) such as the
1993-1994 and 2008-2009. There are three photographs (EXIF time stamp of Jan 2009) of this
unusual occurrence which is remarkable not only in that a juvenile is alone but it is on a paved
road surrounded be significant brush, areas were whooping cranes have never been sighted
previously. (attached as Exhibit C-15).
In addition, Tom Stehn has observed multiple cases of juveniles on their own in bad years
(i.e. 1990-91, 1993-94, 2008-09), and has recorded observations by others in his reports
(USFWS 2009). Years when single juveniles have been observed are also winters when higher
than normal mortality have occurred. The fact that observations of single juveniles are rare
suggests that both parents of the juvenile have died or the juvenile has been abandoned if parents
are still present on their territory.
Dr. Slack states that none of his students ever reported evidence of adults forcing young
away. Some of Dr. Slack’s students would have been unlikely to make those kinds of
observations. For example, there is no reason for Nelson to have detected anything as he spent
very little time in the field. Lefever and Greer were focused on four territories and were not
observing the rest of the population so the odds of them observing anything outside their target
territories would be minimal. Bishop, Hunt, and Chavez-Ramirez would be the only ones who
conducted observations widely throughout the range and would have been likely to observe
juveniles on their own. Both Hunt and myself have observed single juveniles. Hunt and Stehn
(1987) reported on observations of a single juvenile which had separated from its parents during
1983 and later found dead. As I stated previously, I also observed solitary juveniles in 1993-94,
but it is not reported in my dissertation as it was not a topic related to my objectives. Because
these types of observations are not reported in a thesis does not mean that it was not observed or
that it does not occur.
C. Repeated movement to ponds is an indication that the Whooping Cranes are
searching for freshwater.
As discussed in my previous report, during years of low salinity (i.e. less that 15ppt),
whooping cranes rarely go to upland ponds. Dr. Slack recognizes that cranes do not typically
visit upland ponds (p19), not even when foraging in the uplands (p21, citing Hunt, 1987).
However, he states that he doesn’t know whether the reason for the visit would be to drink water
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or some other feeding purpose (p 21). As noted earlier, I have observed them drink water at the
ponds on many occasions and as stated, only occasionally consume food items while there.
It is true that if cranes see potential food in these ponds, they will take it. I have observed
very few instances of this but have observed whooping cranes probing the substrate and in one
case a crane catching a blue crab (after the uplands flooded during a hurricane). However,
whooping cranes do not spend any length of time foraging for food in the freshwater ponds
dugout by the refuge. The search for freshwater is the primary reason that cranes go to upland
ponds.
But regardless, whether whooping cranes are in freshwater ponds because they lack food or
lack water, what is important to note is that to get there they spend extra energy and while there
they are exposed to greater risks of predation. For example, they are exposed to alligators which
inhabit the ponds (unlike the salt marsh where alligators are rarely found) and bobcats which can
hide in brush near the drinking ponds. I have seen many bobcats and their tracks in upland areas
of the refuge while I have only seen one at the edge of the saltmarsh despite spending
considerable more time in the marsh. I have observed alligators of all sizes present in all
freshwater dugouts where whooping cranes drink water, while only having seen a single alligator
in an area adjacent to the salt marsh. Considering it takes 11 times the amount of energy to fly
any distance than the alternative of walking or staying in place even if the flight is of short
duration it is still energetically much more expensive relative to the alternative of not flying.

III. Whooping Cranes in 2008-2009
A. Dr. Slack’s assessment of the Whooping Cranes body condition in 2008-2009 based
on his analysis of migration departure dates, summer nesting, and later mortality is
flawed.
Dr. Slack talks about departure dates being affected by body condition of cranes. This is true
for many migratory bird species, but in the case of whooping cranes there is no evidence of this
happening. Documented departure dates have been remarkably steady across all years based on
the data collected by USFWS at Aransas and in the Grand Island office in Nebraska. This finding
is consistent for birds whose departure dates are based on other cues, such as day light length, as
opposed to other environmental or body conditions.
Dr. Slack has citations in reference to departure dates and migratory bird conditions.
However, all his citations involve primarily passerine birds which are well known to modify
migration timing based on body condition (fat accumulation).
In 2009, the USFWS cites only one report of one family group that left for migration earlier
than usual. Even if that report is credited, in 2009 virtually all cranes left on the usual schedule.
Moreover, several cranes were still present on the refuge during late May, which is later than the
usual departure date, and at least two are known to have spent the entire summer in Texas. It is
not unusual to have one family group leave early, but it is unusual to have so many stay so late.
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I do not have evidence to confirm the late departures necessarily support a finding of food
shortages. But the data from 2009 do not support any inference that early departure reflects
particularly good body condition.
Dr. Slack also talks about mortality outside of Aransas. But this non-winter morality
depends upon many other factors that have nothing to do with body condition, including
availability of food along the migration route, weather conditions, presence of human structures
(wind turbines and powerlines), predator cycles etc. Also, very little is known about the
migration period mortality, which regularly constitutes more than 80% of mortality in whooping
cranes for any year.
Dr. Slack also refers to near record nesting during 2009. He states “The evidence from
summer 2009, however, did not indicate any significant difference in the percentage of breeding
pairs that failed to nest compared to the four most recent summers, each of which generally
followed winters of very low crane mortality. There was also no suggestion of above-average
nest abandonment during 2009 relative to other years” (p23).
It is not clear what percentage of nesting birds Dr. Slack is referring to since there is a
significant difference between the percentage of potential breeding pairs failing to nest in Canada
in 2009 compared to years before and after. In 2009, 86% of potential nesting pairs built nests
(62 of 72) while during, 2007, 2008 and 2010, 94 %, 92% and 94% respectively of potential
nesting pairs built nests. Therefore, percentage of breeding birds that built nests was
considerably lower in 2009 consistent with the population of cranes having poorer body
condition.
Dr. Slack also mentions that there was no suggestion of above-average nest abandonment
during 2009 relative to other years. It is not clear why this is considered important as nest
abandonment in wild whooping cranes is not normally evaluated nor regularly reported so has no
significance and little relevance at present to any measure of successful nesting or bird body
condition.
B. Territorial whooping cranes that were missing in multiple surveys in 2008-2009 can
be presumed to be dead.
Dr. Slack questions whether more than 4 birds actually died (as does Dr. Stroud). He states
that 19 of 23 cranes were simply undetected because no carcasses were recovered (p28). But
very few carcasses have ever been recovered for whooping cranes anywhere, so the fact that a
carcass is not found cannot be considered to mean the cranes are simply missing and not dead. If
this was the case there should be many more whooping cranes alive at this point in time as more
than 500 whooping cranes have been reported dead since the 1950’s without confirmation of
such death by a carcass.
Tom Stehn documents that of the 19 cranes that he reported as mortalities, 14 were
juveniles, four were territorial adults, and only one was a subadult. Significantly, Stehn only
reported a crane as being dead if (a) it was initially observed that winter, and (b) it permanently
disappeared from its known territory.
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Dr. Slack baselessly speculates that all missing territorial birds simply move or go
undetected all winter long. He also disregards the ease of determining when the large
conspicuous cranes are present in their well-known established territories to which they have
high fidelity. He disregards that juveniles lack the necessary skills to survive on their own. And
he disregards that because adult cranes mate for life and are territorial, no other explanation
exists for the permanent disappearance of one member of a family group, including a juvenile.
With respect to the one subadult that was reported “missing” and counted as dead, Tom
Stehn explained that this subadult had been identified in a known group of subadults in the North
Dunham Bay area. While subadult groups may not have the same strict territoriality that adults
establish, they do typically remain within an identifiable home range.
Dr. Slack states the following:
“However, the peak estimate in 2009-2010 was a ‘surprisingly high’ 264 cranes,
17 more than Stehn (2010b) was expecting. All of the 17 unexpected arrivals were
adult birds because the 2009-2010 winter surveys accounted for all of the fledged
juveniles from the 2009 breeding season (Stehn 2010c). Stehn (2010b) suggested
that the surprising arrival of so many birds indicated excellent survival (i.e., low
mortality) between spring and fall, 2009. As discussed above, however, this
explanation requires the unlikely occurrence of a record low April-November
mortality rate when there is every reason to expect that mortality would increase
after a bad winter. The only reasonable explanation for the unexpected arrival of
so many adult birds is that the cranes reported as missing and presumed dead by
Stehn during the 2008-2009 winter did not die and went undetected.”
Contrary to what Dr. Slack implies, the numbers in the report are not inconsistent. After
accounting for the 23 deaths, Tom Stehn reported that 247 whooping cranes left Aransas in
spring 2009 and that the peak population for the next winter of 2009-2010 was 264 cranes.
Considering that there were 22 juveniles that arrived in the wintering grounds in 2009, that
means no more than 269 cranes could have arrived in fall 2009 (247 + 22) assuming zero
mortality of white birds between spring and fall 2009. However, because only 264 cranes
arrived, that means an additional mortality of five individuals between spring and fall 2009.
While the proportion of mortality for April-November (2.0%) is lower than the average (6.9%),
lower than average April-November mortality has been observed in other years.
If the 19 undetected birds that are presumed dead were alive and came back the next winter,
the minimum population size would have to be 283 whooping cranes for the winter of 2009-2010
assuming no additional mortality of the 19 birds. If we assume average mortality (6.9%) within
the 19 “missing” birds we should still end up with a minimum population size of 281 whooping
cranes, a considerable difference from actual number that arrived. The fact that only 264 birds
returned in 2009, rather than 281 or 283, supports the 2008-09 mortality levels reported by
USFWS.
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IV. Comparison of Cranes in 2009-2010
A. The winter of 2009-2010 was not a bad winter for the Cranes.
Dr. Slack states that “in the winter of 2009-2010, many of the conditions in the marsh were
similar to those from the previous winter, so [he] would expect a similar response by cranes to
those conditions as had occurred in the winter of 2008-2009.” However, based on my
observations and on precipitation data reported for the refuge, the winter of 2009-2010 was not
very similar, nor were the marsh conditions similar to the previous winter. The winter of 20092010 was a wet winter; it was not dry or similar to the winter of 2008-2009 as stated by Dr.
Slack. While the winter months of 2008-2009 were considered to be in a drought, the last 4
months of 2009 had 23.04 inches of rainfall that broke the persistent drought (Stehn 2010).
I am not surprised by the low mortality in the 2009-10 winter. I spent several weeks in
Aransas during that winter (at various times in Nov, Dec, Jan, and March), and I observed that it
was a good winter in regards to freshwater for whooping cranes. I was there working on trying to
capture whooping cranes and to do this I needed to locate them at sites outside their territories. In
high salinity years, I can regularly find cranes at the relatively few freshwater ponds. But in
2009-10 it was so wet and there was so much fresh water that the cranes mostly stayed on their
territories and did not visit the freshwater ponds consistently (as they do in dry years, which
happened to make trapping difficult). I was not specifically measuring food abundance this
winter so do not have specific opinions in regards to food availability. However, wolfberry fruits
were visible and appeared abundant in November and December.
B. The aerial census flight in 2009-2010 was similar to that performed in 2008-2009.
Dr. Slack erroneously states, “In the winter of 2009-2010, similarly frequent crane
movements led FWS to expand their survey area to new rarely surveyed areas.”
This statement misunderstands what happened in 2009-10. Dr. Slack implies that USFWS
surveyed new areas, but that is not accurate. USFWS flights in 2009-10 found cranes in areas
where they had not been located in prior years. However, Stehn knew this because in prior years
he looked at those areas while flying but did not see any cranes.
Specifically, the areas in Welder Flats, San Jose, and Matagorda were not “new” areas in
2009-10. In each case, these areas were easily visible from regularly scheduled flight lines.
C. The maximum population size of whooping cranes is expected at the end of
December or during January.
Dr. Slack erroneously states that one of Stehn’s census reports covered “rarely surveyed
areas resulting in the detection of many cranes including 28 on a single survey” of January 5,
2010. First, that census report referred to an additional 19 cranes, not 28. Second, as just
discussed in the previous section, these cranes were not found on “new” areas; instead it was on
old areas that cranes were newly observed. Most important, Dr. Slack misunderstands the
implications of Tom Stehn’s report.
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The prior survey to 5 January, 2010 was 10 December, 2009. Between these dates cranes are
still arriving at Aransas from migration so it is not surprising that 19 (or even 28 if that were the
case) additional cranes were or could be found between those two dates during any winter.

V. Projections of the Whooping Crane Population
A. Dr. Slack misunderstands the word “stable” in the Tom Stehn report that he cites.
The memo submitted to Congress states that the whooping cranes had been “decreasing” due
to the fact that Tom Stehn had reported the massive mortality from the previous year (57 birds
21.4%). Although the next year the situation improved to a situation of “stable”, relative to a
decrease the previous year, Tom Stehn reported that “threats continued to loom large” for the
whooping crane.
B. The Whooping Crane is still on the brink of extinction.
It is not clear how Dr. Slack concludes that the future of the whooping crane is “more secure
than ever.” As a member of the Whooping Crane Recovery Team, this is the first time I have
read Dr. Slack giving his opinions in regards to the recovery of the whooping crane or on
whooping crane recovery overall. The population estimates cited by Dr. Slack in regards to
whooping cranes reaching 1,000 individuals by 2040 is estimated based on limiting no factors.
I disagree with Dr. Slack that whooping cranes were “once considered to be on the brink of
extinction.” They are still on the brink of extinction. Whooping cranes are one of the rarest birds
in the world. Excluding reintroduced populations of some species, the size of the wild whooping
crane population is still one of the lowest anywhere in the world and therefore one of the most
endangered birds worldwide (population size less than 300 individuals).

OPINIONS RESPONDING TO DR. RICHARD STROUD
I. Analysis of Necropsy Reports
A. Four is an astonishing number of carcasses to recover in the wintering grounds.
According to Dr. Stroud, a large number of whooping cranes deaths have been studied. This
is not true. Of the more than 500 known deaths of wild whooping cranes there have been less
than 40 that have been actually studied and a cause of death determined. Most whooping
mortality goes undetected and unconfirmed, let alone evaluated as to cause of death. Four
carcasses is a significant number and the highest ever recovered for any winter of record in the
wintering grounds.
Dr. Stroud states that finding only four carcasses raises doubt regarding the proposition that
23 birds died (p13). Considering the rarity of finding carcasses, if we assumed that only those for
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which carcasses were discovered have actually died we should have many more whooping
cranes alive at present than we currently do. Without 100% marking of individuals with some
telemetry device to detect mortality events, we would be hard pressed to determine every
mortality event for any wildlife species, particularly those that might have been predated or
scavenged.
B. Dr. Stroud disregards the finding of emaciation identified by USGS veterinarians.
In one of the carcasses that was necropsied, USGS veterinarians found “severe” emaciation.
Also found was evidence of predation. This is consistent with food stress, leading the bird to take
chances and to be unable to escape when challenged by a predator.
In the second carcass that was necropsied, USGS veterinarians also found emaciation, as well
as necrosis of the muscle and leg injury. Both emaciation and necrosis of the muscle are
consistent with severe stress.
C. The severed bird wing is consistent with a crane dying of alligator predation.
Dr. Stroud explains that a severed wing is inconsistent with alligator predation. I disagree
with Dr. Stroud’s conclusion. Severed parts of a bird are not inconsistent with alligator predation
that I have observed. I have observed an alligator take a great blue heron in Aransas NWR,
where the alligator lunged and grabbed the heron. The alligator then vigorously shook its own
head, causing parts of the heron to be torn apart and to be dispersed. The alligator then
swallowed what was in its mouth and went in search of the remaining parts. Consequently,
severed body parts of long-legged birds in Aransas cannot be automatically eliminated as
possible alligator predation.
II. Salt glands
A. There is no evidence that Whooping Cranes have active salt glands that would allow
them to drink excessively salty water.
Dr. Stroud states that “whooping cranes have well developed supraorbital salt glands which
rid the body of excess salt, thus making them capable of surviving in a salt marsh environment
like many other marine adapted species.” It is not clear what reference Dr. Stroud might have for
this assertion, since researchers that have necropsied or dissected whooping cranes can only
make reference to a vestigial salt gland, as opposed to a well-developed salt gland.
Of fifteen crane species worldwide, the only one well documented to have fully functional
and active salt glands is the Brolga. Active salt glands can easily be identified because those
organisms with active salt glands consistently have a “runny nose” noticeable on the bill with
excess salt excreted via the nares. I have observed this in brolgas in Australia, but never in
whooping cranes. None of veterinarians of the captive breeding facilities with which I have
visited with (Drs. G. Olsen and B. Hartup) are aware of any capacity of whooping cranes to
excrete salt and have not noticed the “runny nose” signs that would indicate active salt glands in
whooping cranes.
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III. Deaths of 19 Birds for Which No Carcass Was Recovered
A. Behavior changes caused by food stress can lead to increased mortality potential of
the entire population.
Dr. Stroud opines that any crane deaths were more likely caused from disease or predation
rather than by starvation. As already noted, this disregards the USGS veterinarian findings of
emaciation as a contributing cause of death of two birds that were necropsied. More
significantly, Dr. Stroud acknowledges the general principle that food stress can predispose
cranes to disease and predation. Inexplicably, Dr. Stroud focuses only on rejecting starvation as
the most immediate cause of death, and he does not address how food stress in this context could
cause behavioral changes and vulnerability of individual birds or the population as a whole.
B. It is likely that predation caused most or all of the crane deaths in 2008-2009.
It is true that we do not know what the immediate cause of death was of each of the other 19
birds. But we know certain explanations provided by Dr. Stroud are not very likely. The
evidence is strong for potential predation based on behavior of cranes, whereas there is no
evidence of disease causing mortality. For example, the USGS veterinarians did not find any
pathogenic cause for mortality in the two necropsies.
Moreover, the patterns of mortality are inconsistent with an outbreak. Each of the deceased
adult and juvenile cranes came from a distinct territory, and the subadult that died came from an
area distinct from each of those territories. All of these territories were spread across the entire
whooping crane range. (See Exhibit C-16 and C-17). That is, the deaths were scattered
randomly; they were not clustered, as one would expect with a disease outbreak.
Moreover, as Dr. Stroud recognizes, disease is not a widely observed cause of death for wild
whooping cranes. If a bird gets sick, whether or not the disease would kill it, the bird is much
more likely to die of predation. The risk of death by predation increases further if the bird is sick
and faces food stress.
We know of no evidence of mortality events, such as an outbreak that would kill dozens of
birds in wild whooping cranes. For example, the whooping crane recovery team was greatly
concerned with the introduction of IBD to the wild population via release of captive bred birds in
Louisiana. However, we tested for IBD in sandhill cranes, and exposure was found in 60% of
sampled individuals with no evidence of deleterious effects. Because the sandhill cranes were
captured in areas also frequented by whooping cranes they are surely exposed to it as well
throughout the migration corridor. The same holds true for other avian diseases mentioned by Dr.
Stroud, which have been reported in other species in the central flyway.
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IV. Supplemental Feeding by Corn Feeders
A. There is no evidence that the corn feeders did contribute to the spread of disease.
While concentrations of wildlife are potential places for disease transmission, there is no
evidence that whooping cranes that frequent feeders have been negatively impacted. As stated in
USFWS reports and based on my own observations, there are several whooping cranes in Lamar
peninsula that regularly visit a feeder and have done so for many years. At least one pair of
marked cranes has been using a feeder for more than 10 years. So far there has been no
indication of disease transmission occurring or mortality directly related to disease transmission
from other species.

OPINIONS RESPONDING TO DR. MICHAEL CONROY
I. Census Methodology
A. The Whooping Crane population is the very type for which a census can be done.
I agree that a “small, confined, and easily detectable wildlife population” is one that is good
for a census. Dr. Conroy explicitly states this (p9). The Whooping Crane population fits this
description, as there are less than three hundred birds that are highly visible due to their large
size and white plumage, are territorial, and the entire population is found in a well defined area.
Consequently, this is the type of population that is good for a census.
Dr. Conroy acknowledges that the characteristics described in my report and cited by him
and others regarding whooping crane territoriality, mate fidelity, and juvenile rearing and other
behaviors are elements that would make it more likely to arrive at population counts based on the
flights conducted by USFWS. However he also states that none of the stated behaviors are
absolutes, and indeed in ecological systems nothing is absolute. However, the whooping crane
shows remarkable degree of fidelity to territories, mates, and other consistent behaviors
regarding juvenile care that have been confirmed and reconfirmed via the use of marked birds
dating back to the 1980s.
Dr. Conroy’s comment that territorial mapping can be subjective and potentially problematic
(p 11) simply does not apply at Aransas. The territories at Aransas have been determined and
confirmed with the use of individually identified banded whooping cranes in the past. This
enabled observers to clearly identify relatively fixed boundaries for each territory and indeed
many of the territories remain decades later. Moreover, the territories themselves are very large
so that only two, three, or possibly four birds (when twins are fledged and arrive in wintering
grounds) are found on 200-400 acres of land, virtually eliminating any risk of confusing adjacent
territories.
Territory mapping is commonly used for many species and is a standardly accepted
methodology for determining abundance and density of nesting birds. This technique is primarily
used for nesting species because that is when most birds are territorial. However, the technique
14.

could be used with any territorial birds, regardless of whether it is breeding or not, as is the case
for wintering whooping cranes.
Conroy is bothered by having no statistical design. However, a census in general does not
have an estimated margin of error. This is how the US Census is done as well, for which there is
no error rate associated with it, rather through repeated visits, if necessary, attempts to account
for all members of the population.
The potential problems identified by Conroy such as lighting conditions and bird
movements are only relevant for statistical surveys. The USFWS flights are intended to obtain a
total count of the population, and therefore there are repeated flights to allow them to determine
the presence of an individual within a territory. So the total crane number is normally achieved
after several flights, not just one. So if conditions for viewing are bad during one flight they can
be overcome because of repeated flights later on.
B. The whooping crane count methodology is widely accepted and count information
widely used.
As stated in my prior report, every referenced published paper or report dealing with
whooping crane population size uses the USFWS whooping crane population count data. It is the
official number of whooping cranes that is widely reported and utilized. It is the same number
reported to congress every year. This information is widely used in all peer reviewed papers on
whooping crane population numbers and demographics. In fact it is the information used in the
SAGES report and many sources of information cited by all the expert witnesses in this case.
The flights have been conducted consistently for more than 20 years because it has been the
same observer using the same methodology for that entire period of time.
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ATTACHMENTS
Exhibit C-15 Three photographs of solitary juvenile Whooping Crane from January 2009
Exhibit C-16 Map of 2008-09 Whooping Crane territories (Stehn 2009)
Exhibit C-17 Map of eighteen mortalities
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