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gateways for wild equids and countless other 
species so that they could have a higher quality 
of life in balance with their natural habitats.

A Simple Request
In 1971 the Wild Free-Roaming Horses and 
Burros Act (WFRHBA) passed Congress—
unanimously—but without a roadmap. Shortly 
after, two field officers of the Bureau of Land 
Management (BLM), which was charged with 
protecting the wild equines, visited Kirkpat-
rick’s lab. Worried that the wild horses would 
reproduce too fast for the rangelands, they 
asked if they could be treated for birth control. 
Kirkpatrick said he’d find out.

He quickly called on his Cornell graduate 
school colleague and friend, Dr. John W. Turner, 
an endocrinologist with the University of 
Toledo Medical College faculty. They reviewed 
the sparse research on wild horses. For the next 
several years the two scientists, along with 
Kathie, roamed the Pryor Mountain Wild 
Horse Range. They spent weeks on end in 
the foothills and desert valleys observing the 
wild horses in a land wracked by fierce winds, 
Arctic cold and sizzling summers. They studied 
the horses’ intricate social organization and 

WILD HORsEs

Rifle in hand, a stocky man slogs through 
the brackish marshes of Assateague Island 
National Seashore. He is stalking a small sorrel 
wild mare grazing peacefully on dune grasses. 
Waves crash in the distance. Sandpipers burst 
off the beach in choreographed flight. The mare 
looks over her shoulder at the flock, and then 
continues foraging. The man takes one more 
measured step, raises the rifle, aims and pulls 
the trigger. Instead of a deadly bullet, he fires 
a dart into the mare’s hip. She jumps forward 
and the dart pops back out. The mare sprints 
for a few strides, then stops and turns to look at 
her hip as if trying to figure out what just stung 
her. She goes back to grazing. Little does she 
know that the nearly painless dart will allow her 
to live her entire life in freedom on her island 
home. The man watches her with loving eyes. 
The mare is simply named M-4. The man is Jay 

A Wild Horse
Scientist's Legacy
by Charlotte Roe

Jay F. Kirkpatrick, founder of the Science and 
Conservation Center in Billings, an expert on the 
reproductive physiology of wild horses, died on 

December 16, 2015. His passing was an inestimable loss to the 
equine community and to all those dedicated to the preservation 
and humane management of wildlife. 

Kirkpatrick and in many ways he is the wild 
horses’ best friend.

Jay Kirkpatrick grew up in rural Pennsylvania 
and earned a B.A. and M.A. in biological sci-
ences while working as a summer ranger in 
Rocky Mountain National Park. After getting 
his Ph.D. in reproductive physiology at the 
Cornell University School of Medicine, he head-
ed West with his wife, Kathie, and joined the 
faculty at Eastern Montana College in Billings. 

Prodded by Dr. John Craighead, the renowned 
grizzly bear researcher, Kirkpatrick directed 
his focus to wildlife reproduction. Little did 
he know that the problems he stumbled into, 
or those that came knocking at his door, would 
lead to 40 years of pioneering field work and 
research. Over time, the work of his team opened 

The wild horses on Assateague habitat, where Jay 
Kirkpatrick and colleagues first tested the PZP vaccine, 
and where “M-4” of whom he wrote, lived and died.
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individual interactions. They boned up on equine 
physiology and reproductive endocrinology. 

Turner and Kirkpatrick’s analytical approaches 
were starkly different, but one deep, common 
purpose moved them. “Our goal has always 
been to improve the quality of life for wild 
horses,” said Turner. “We were concerned about 
the fate of wild animals compressed into islands 
of habitat that were continuing to reproduce 
normally.”  Despite their large Western range-
lands, the horses faced drought, limited forage, 
few predators as a result of hunting, and 
human pressures to fence them into smaller 
areas. Something was needed to maintain the 
herds’ reproduction rates closer to the natural 
balance and protect their future.

A Window Opens
An emerging treatment being tested on deer 
populations was the porcine zona pellucida 
(PZP) vaccine. The vaccine causes eggs to 
reject sperm, with no disruption to females’ nor-
mal hormonal cycle. When the vaccine wears off, 
the female can reproduce again. By the mid-1980s, 
studies by Dr. Irvin Liu, a reproductive scientist 
at the University of California-Davis, indicated 
that PZP was effective for domesticated horses.

Working with Turner, Liu, and the National 
Park Service, Kirkpatrick began applying 
PZP to the wild ponies on Assateague Island 
National Seashore off the coast of Maryland. 
He and his hardy colleagues delivered the 
vaccine by dart gun to predetermined mares 
while closely monitoring the herd between 
1988 and 1993. The results were mixed at first, 
but the final breakthrough was dramatic.

The Assateague herd eventually stabilized. 
Today, through the use of PZP, natural mortality 
and reproduction are equal, and the herd 
remains within the National Park Service’s 
population parameters. The Assateague Island 
project led to several scientific advances in 
veterinary medicine, wildlife biology and 
fertility control. One was the pregnancy testing 
technique which analyzes remotely gathered 
fecal hormones. Through this technology, 
domestic horses as well as wild equines and 
other species can be tested non-invasively 
to investigate reproductive status and other 
questions of basic biology. 

Application of the PZP vaccine is labor-intensive. 
It prevents conception for a limited time of 
one to two years. Practitioners use a rigorous 
selection process based on age, prior foaling 

history, genetics and herd conditions to deter-
mine which mares are darted. The vaccine causes 
virtually no health problems and has no negative 
impacts on the environment. 

In 1988 Kirkpatrick founded the Science and 
Conservation Center (SCC) at Zoo/ Montana 
in Billings to develop the new field of wildlife 
fertility control and produce the vaccine in its 
on- site laboratory. SCC trains and certifies 
people to use the vaccine in over 30 wild 
horse herds. The vaccine helps manage African 
elephants, feral sheep in England, urban 
kangaroos in Australia, and multiple species 
in zoos, parks and sanctuaries worldwide. 
Among SCC’s latest certified darters are 
Army officers managing the wild burro herd 
at Ft. Irwin in California and Native American 
rangers from the Navajo and Crow reservations.

Wild Equines in Danger
Yet today, BLM has more than 50,000 wild 
horses and burros in holding pens. It spends the 
bulk of its $77 million budget to capture and 
warehouse the equines. Denied their freedom 
and families, these equines lead hollowed-
out lives. Only a small minority are adopted. 
Despite setting arbitrary, often genetically 



26  •  NATURAL HORSE Magazine – VOLUME 18 ISSUE 4 www.naturalhorse.com

non-viable population parameters called 
“Appropriate Management Levels” or AMLs, 
the BLM devotes less than one percent of its 
funds to contraception. Its relentless drive 
to cull the herds and reduce their rangelands 
leaves fractured and genetically vulnerable 
populations in the wild.

A 2013 report by the National Academy of 
Sciences stated that BLM’s “status quo of 
continually removing free-ranging horses and 
maintaining them in long-term holding facili-
ties, with no foreseeable end in sight, is both 
economically unsustainable and discordant with 
public expectations.”  The NAS recommended 
that BLM change its management system to 
allow for community-based participation in 
decision-making; adjust AMLs to reflect up-
to-date, accurate herd monitoring and regular 
genetic testing; develop scientifically rigorous 
statistics on herd populations; and apply fertility 
control to stabilize herd levels, beginning with 
the PZP vaccine, the best available, scientifi-
cally proven tool. Ignoring this directive by 
claiming that PZP is less than fully effective, 
the BLM has begun funding research propos-
als for invasive, highly risky sterilizations. The 
agency is also conducting sterilization surgeries 
in scattered, non-sterile environments, testing 
ways to suppress wild equine populations.

Kirkpatrick and fellow scientists long felt that 
sterilization would never be publicly accept-
able: it alters natural behavior, risks infection 
or death, and endangers genetic diversity by 

removing mares from the breeding pool. In his 
view, this approach extends a pattern of federal 
mismanagement and waste.

Raising the Ramparts
The chief pressures blocking federal reform 
are economic:  “You have a powerful lobby, 
starting with a handful of families that BLM 
contracts to do roundups. They make millions 
of dollars at public expense. The feds aren’t 
wholly to blame. The WFRHBA calls for 
mustangs and burros to be protected on public 
lands that are designated for multiple land 
use. Mining, oil drilling, livestock, hunting, 
recreational use, and wildlife are powerful 
commercial interests. Those profiting from 
these activities see wild horses and burros as 
a negative. The key question is who gets to use 
public lands, and who benefits?” 

Political feuding also stymied rational, scien-
tific approaches to herd management. Early 
on, bitter adversarial relations between wild-
life and public land agencies versus animal 
welfare advocates muddied the waters to the 
point where many federal officials would 
instinctively refuse to accept something the 
other side proposed, and vice versa. 

Many wild horse advocates resisted fertility 
control on principle, believing that the herd 
population would self-regulate if you simply 
removed the livestock from the ranges and 
let predators do the job. The Cloud Foundation 

initially opposed PZP but now sees it as a way 
to avoid helicopter roundups, removals and 
incarceration. In the Pryor Mountain Wild 
Horse Range where the non-profit’s namesake 
stallion lives, PZP is creating a balance between 
reproduction and mortality. Every foal in the 
Pryors will have the opportunity to live his or 
her life in freedom, which is the goal of the 
organization for all wild horse and burro herds. 

Some critics still maintain that using the con-
traceptives can trigger significant patterns of 
out-of-cycle births or have long-term effects on 
herd social structures. While fiercely disputing 
these claims, Kirkpatrick would remind them 
that the alternatives for the equids—losing their 
natural lives due to roundups, sterilization, or 
potential slaughter—are intolerable. Moreover, 
the darted mares are healthier and live longer 
than those who give birth yearly. 

Collateral Damage
Another obstacle is bureaucratic inertia and 
what Kirkpatrick termed the power of “dead 
ideas.”  The BLM rounds up wild horses and 
burros by helicopter, because that’s the way 
it’s been done in the past. Animals suffer in the 
roundups—many die or are injured—and the 
behavioral consequences of those captured are 
profoundly harmful. People who care about the 
equines are infuriated. Time and taxpayer mon-
ey are wasted. 
 
The roundups are also hugely counterproduc-
tive. Wild mares and burro jennets left foal 
more frequently due to a biological response 
known as “compensatory reproduction:” faced 
with an existential threat, herds reproduce more 
prolifically. An SCC study of the McCullough 
Peaks HMA illustrated this phenomenon. 
Before the PZP program began, the population 
grew at an average annual rate of 15 percent. 
After a severe winter in the late 1970s killed off 
nearly a fifth of the herd, the reproduction rate 
rose to 27 percent. Then, following five major 
BLM roundups and removals, herd growth rates 
spiked as high as 56 percent. “You can remove 
animals until the cows come home and you 
haven’t solved the problem of reproduction,” 
quipped Kirkpatrick.

Reform at the Grassroots
Kirkpatrick lived to witness certain positive 
changes as collaborative relationships emerged 
between land managers, local “citizen scien-
tists” and equine advocates. He often worked 
closely with dedicated people in the BLM’s 
Wild Horse and Burro (WHB) at the district 
level. Where PZP is used correctly, helicopter 
roundups are avoided. “The greatest success,” 
he noted, “stems from the passionate involve-
ment of volunteers working in cooperation 
with local government officials to conserve 
the herds.”

The wild horses on Assateague habitat, where Jay Kirkpatrick and colleagues first 
tested the PZP vaccine, and where “M-4” of whom he wrote, lived and died.
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Early models for this engagement came from 
the Pryor Mountain Wild Mustang Center 
and from Friends of a Legacy (FOAL), which 
looks after the McCullough Peaks herd. SCC 
trains members from these and many similar 
groups to dart the mares. These citizen-science 
networks inventory and help monitor the 
local herds. They cooperate with the BLM in 
improving the rangelands and facilitating local 
adoptions. In a system developed for the Pryor 
herd, The Cloud Foundation tracks each animal 
in every band with times and dates recorded 
in a horse list, and its volunteers have taken 
part in field darting.

Native or Not?
The WFHBA states that “it is the policy of 
Congress that wild horses and burros shall be 
protected from capture, branding, harassment, 
or death; and to accomplish this they are to be 
considered in the area where presently found, 
as an integral part of the natural system of the 
public lands.”  The BLM has one interpretation 
of what “integral” means. The agency’s web 
site states that wild horses are not native to the 
U.S., since they are descended from domestic 
horses, initially those brought by the Spanish 
conquistadors. 

Kirkpatrick’s viewpoint incorporates recent 
findings of DNA research and evolutionary 
biology. In his book, Into the Wind, he wrote: 
“The wild horse may in fact be an exotic species 
in Australia, New Zealand, and a few other 
locations around the world, but it is certainly 
not so in North America. Horses evolved on this 
continent only to later disappear, possibly at the 
hand of man. After what can only be viewed as 

seconds on the hands of evolution’s clock, the 
horse was returned by the same hand to resume 
its place among the same animals and plants 
with which it had evolved. To label the North 
American wild horse as an exotic ignores the 
facts of time and evolutionary history.”

This debate is loaded. If wild horses are like 
feral cats, their benefit to the land and its 
inhabitants—and to our knowledge of their 
domesticated cousins—will be ignored, and 
their treatment will be shabby at best. If they 
are understood as a returned native species at 
one with its environment, their status assumes 
greater legal-political importance. The 2013 
NAS report strongly recommended that BLM 
address this issue by convening a forum of 
experts, open to the public.

The Journey Continues
Kirkpatrick kept working throughout the last 
weekend of his life to strengthen the transition 
at SCC. T.J. Holmes of the American Mustang 
Association/ Colorado, speaking on behalf of 
many horse-lovers, said “I don’t know anyone 
with his caliber of wisdom, kindness, generosity 
and brilliance. His work WILL go on—through 
all the people he trained to get out in the field 
and work for the mustangs and burros and other 
wild animals, and through those the Center is 
still training.” 

His was a journey of the heart. In a letter sent in 
1991 from Assateague Island, Kirkpatrick told 
Turner he’d discovered the carcass of M-4, one 
of the first mares they had darted. “I briefly laid 
my hands on her neck—touched her—some-
thing no man had done during her twenty years. 

She died less than a mile from where she had 
been born. She had never been captured, rounded 
up, immobilized, or otherwise harassed, our darts 
notwithstanding. M-4 was born wild, lived free, 
and was permitted the dignity to die where she 
had lived. We are scientists, but my emotional 
half mourned her loss. For a few moments I 
lost sight of the fact that I should have been 
celebrating her life and not mourning her death. 
I almost lost sight of the tribute that her life— 
and death—represented to the Park Service 
officials who elected to find a humane solution.”

The wild equids of the U.S. are still mistreated, 
gravely threatened and hugely misunderstood. 
Their rangelands have been slashed by 40 
percent from the 54 million acres they roamed 
when the WFHBA was passed in 1971. Those 
languishing in holding facilities now outnumber 
those on the range. But the advocates and 
volunteers working in their defense are more 
grounded and effective as a result of their 
involvement in on-the-range herd conservation. 
Thanks to Jay Kirkpatrick and his widespread 
team, they are better armed in the long fight 
to ensure that tomorrow’s wild horses and 
burros may remain free and unharassed in 
their native lands. 
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