Crystal Collection Reindeer

Daryl Simon

20827 489th Ave.

Lake Crystal, MN 56055
Phone 507/381-1718 (cell)

June 16, 2014

Mr. Scott R. Leibsle — DVM, DABVP
Deputy Administrator

Idaho State Department of Agriculture
2270 Old Penitentiary Rd., P.O. Box 790
Boise, ID 83701

Dear Mr. Leibsle:

I am writing, today, to request the state of Idaho consider changing its law which prevents
the importation of cervids that originate from a line east of the center of North and South
Dakota; due to the meningeal (brain) worm being in those states. | am specifically asking
that reindeer be allowed to be imported into Idaho for reasons that | state below.

Reindeer can become infested with the meningeal worm, but are proven to be a “dead end
host”. Therefore, they cannot pass on the parasite to other cervids or other animals. There
are many studies that prove that this is the case. In these studies; they indicate that the
only cervid, in which the parasite can complete its life cycle and be passed on to other
animals, is the whitetail deer.

Some of these articles are:

® Jon S. Powers, Area Wildlife Biologist, Division of Wildlife and Freshwater Fisheries —
“Brain Worms: No Big Deal for White-tails. Published in Outdoor Alabama-a
publication of the Alabama Department of Conservation and Natural Resources

¢ David E. Anderson, DVM, MS, DACVS, Department of Large Animal Clinical Sciences,
College of Veterinary Medicine, University of Tennessee — “Brain Worm” (Meningeal
Worm) Infestation in Llamas and Alpacas — (March 21,2013

* Mary C. Smith, DVM, Cornell Ambulatory and Production Medicine — Cornell Sheep
and Goat Symposium, October 27, 2012 — “Dealing with Deer Worm”




Llamas, for example can also get the meningeal worm parasite, but are usually just treated
with lvemectin wormer and then are allowed to be imported into the Western states. The
same could be done with reindeer coming into Idaho from the states east of the “line”.
They could also be quarantined for an appropriate time.

Bottom line, reindeer cannot pass the meningeal worm on to other cervids or animals and
therefore would not be a threat to livestock and wild life in the state of Idaho. I, therefore
request a change or modification to the current Idaho law.

Please contact me to discuss this situation further.

Sincerely, %
7 e

Daryl Simon
e Director of Reindeer Owners and Breeders Association
® On the Minnesota farmed cervidae advisory committee with the Minnesota Board of
Animal Health (a division of the Minnesota Department of Agriculture)
e USAHA committee on Captive Wildlife and Alternative Livestock
® USAHA committee on Brucellosis
e USAHA committee on Tuberculosis
e Co-owner Crystal Collection Reindeer

20827 489t Ave.
Lake Crystal, MN 56055
507/381-1718 (cell)

E-mail - dysimon@livereindeer.com
Website - www.livereindeer.com
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June 23, 2014 REC'D JUN 26 2014

Dr. Scott Leibsle, Deputy Administrator
Division of Animal Industries

Idaho State Department of Agriculture
2270 Old Penitentiary Rd

P.O. Box 790

Boise, Idaho 83701

Dear Dr. Leibsle:

Thank you for the opportunity to comment on rules regarding domestic cervidae and Idaho
Department of Agriculture negotiated rulemaking on the restriction against importation of
domestic cervidae from areas where meningeal worm is endemic.

The mission of the Idaho Department of Fish and Game (IDFG) is to preserve, protect, and
perpetuate the wildlife and fisheries resources in the state... and to provide continued supplies of
wildlife and fish for hunting, fishing and trapping. The Public Trust Doctrine would dictate that
the wildlife of Idaho, held in trust for the people of Idaho, should be protected from things that
may be harmful. Our assessment is that it is likely that introduction of either CWD or meningeal
worm could harm wild cervids in the state and we strongly recommend not pursuing rules that
would increase potential for introduction.

With reference to diseases, the primary concern of IDFG is the establishment of new or
undesirable pathogens in free-ranging wildlife, including cervids. Concerns include the
immediate effect of new pathogens on cervid populations as well as the long term consequences
of disease on populations. One of the driving forces behind the concern over diseases in free-
ranging cervids is that once a disease becomes established, it becomes very difficult, if not
impossible, for management actions to modify the effects of disease or to control disease in wild
animals. Access to wild animals is difficult, treatment options are limited, and the application of
management actions to control disease is very expensive.

The IDFG is acutely aware of the concept of ‘moving the zoo’ — meaning that all animals have
some resident pathogens. As animals interact, they can share those pathogens. If the newly
exposed animals have no way to effectively deal with the new pathogens, disease problems can
develop in individuals, herds, or populations of wildlife. When animals are moved by humans,
they bring their resident pathogens along with them. The IDFG continues to be very concerned
about the potential importation of Chronic Wasting Disease (CWD) and meningeal worm

Keeping Idaho’s Wildlife Heritage
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(Parelaphostrongylus tenuis) due to the transport of domestic cervids by domestic cervidae
facilities from outside of Idaho and the transmission and establishment of these diseases into
Idaho wild cervids. These and other diseases could cripple the state’s hunting industry which
contributes millions of dollars to the state’s economy annually.

In states where CWD was been known to occur for long periods of time (CO, NE, SD, WL, IL,
WYV), localized population reduction has been used to reduce transmission of the disease. These
efforts have resulted in lowered prevalence, but not the elimination of CWD. Chronic Wasting
Disease continues to persist in both captive and wild cervid populations in at least 20 states and 2
Canadian provinces, and many of those states first discovered the disease in captive cervids.

The IDFG has a CWD action plan that is focused on three objectives in the unlikely event of the
detection of CWD in Idaho: 1) Risk reduction, 2) Surveillance, and 3) Containment. The
surveillance efforts include an intensive effort to sample 1,200 elk and deer harvested in Idaho
annually. Early detection of the disease is critical to find the first or first few cases of CWD in
an area, Once CWD becomes established, the models predict persistence of the disease for long
periods of time and likely will never be eliminated, even with aggressive management actions,

By reducing the requirement for testing of domestic cervidae from 100% to 10%, the risk of
introduction of this disease increases substantially. Compliance with existing rules should be
more important from a disease control standpoint than reducing the testing percentage to match
the current poor compliance of the domestic cervid industry in the state. We urge ISDA to
maintain the 100% requirement for testing all domestic cervids in the state that are found dead,
slaughtered, or harvested.

Meningeal worm is a nematode parasite of white-tailed deer (Odocoileus virginiana) in the
castern half of the United States, typically depicted as east of the 100th meridian. Suitable
intermediate and definitive hosts for this parasite exist in many areas west of the 100th meridian,
including Idaho. The parasite can cause significant disease and death in a wide range of
alternative hosts including cervids (moose, elk, caribou, fallow deer, black-tailed, and mule
deer), bovids (many African antelope species), ovids and caprines (domestic sheep, bighorn
sheep, domestic goat), and camelids (camels, llamas, alpacas). Meningeal worm is one of the
major factors limiting populations of moose in areas of eastern North America.

Several surveys for meningeal worm in white-tailed deer in Idaho have been done in the past. To
date, the parasite has not been detected in wild cervids in Idaho. Since IDFG prohibits the
importation of white-tailed deer into Idaho, the risk of introduction of this parasite from white-
tailed deer should be near zero. Since white-tailed deer in surrounding states do not have the
parasite, migration of wild white-tailed deer into Idaho should also be zero risk.

Keeping Idaho’s Wildlife Heritage
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To minimize the risk of introduction of this parasite into Idaho, ISDA rules prohibit the
importation of elk and other cervids from east of the 100th meridian. It is imperative that the
prohibition be maintained. It is known that elk from east of this line have been transported to
states west of the 100th meridian, treated, and then reclassified as residents of the new state for
importation into Idaho and other states. It is also known that some elk, especially those exposed
to small numbers of larvae, can survive the infection and pass viable eggs. Once infected, there
are no known pharmaceutical agents available to kill adult worms in the meninges of infected
animals. Methods to detect variable and low numbers of larvae in feces of infected elk (e.g.,
Baerman test) are unreliable. A few infected elk shedding a few larvae could infect native white-
tailed deer which could amplify the larval production and put large numbers of wild cervids at
risk from this devastating parasite. An ELISA test (Prairie Diagnostic Services, Regina,
Saskatchewan, Canada) was briefly, but is not currently, available leaving no commercially
available diagnostic test. It is also known that treatment of infected animals with anthelminthics
can reduce or temporally eliminate larval shedding but because the adult worms are not killed,
larval shedding will continue after treatment.

Risk reduction is needed to minimize the potential for the introduction of CWD and P. tenuis
into Idaho. The major risk to wild deer and elk by CWD and P. tenuis is the importation of
captive deer or elk from herds or areas that are affected by these diseases.

It is likely that introduction of either CWD or meningeal worm would harm wild cervids in the
state. It is important that CWD and meningeal worm are not introduced to Idaho through
importation of animals. To date, neither has been detected in Idaho, most likely due to the
requirements by ISDA for both CWD and meningeal worm. Rule changes that remove or
decrease protections for these diseases on the captive side potentially endanger the health of wild
cervids in the state. We must continue to do everything we can to work together to minimize the
risk of entry of either of these diseases into Idaho.

My staff will be attending the negotiated rulemaking meeting on July 1. Thank you for the
opportunity to comment.

Sincerely,
Virgil Moore @
Director

cc: Dr. Mark Drew, Steve Nadeau, Brad Compton
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July 25,2014

Dr. Scott Leibsle, Deputy Administrator
Division of Animal Industries

Idaho State Department of Agriculture
2270 Old Penitentiary Rd

P.O. Box 790 RE("D JU[ 3 0 2”14

Boise, Idaho 83701
Dear Dr. Leibsle:

Thank you for the opportunity to comment on rules regarding domestic cervidae and Idaho
Department of Agriculture (ISDA) negotiated rulemaking on the restriction against importation of
domestic cervidae from areas where Parelaphostrongylus tenuis (meningeal worm) is endemic, and
thank you for extending the comment period to August 1.

The mission of the Idaho Department of Fish and Game (IDFG) is to preserve, protect, perpetuate
and manage the wildlife and fisheries resources in the state... and to provide continued supplies of
wildlife and fish for hunting, fishing and trapping. Our assessment is that it is likely that introduction
of either Chronic Wasting Disease (CWD) or meningeal worm could harm wild cervids in the state
and we strongly recommend maintaining appropriate safeguards to the unintentional, but preventable,
introduction of both CWD and meningeal worm.

Our concerns and comments relative to CWD were provided in our June 23, 2014 letter. Those have
not changed. However, we have one additional recommendation relative to the draft proposed rules
for CWD (02.04.19 - Rules Governing Domestic Cervidae). We recommend the term “hunting” in
subsection 010.31 be replaced with “shooting.” Use of the term hunting may create confusion among
customers of domestic cervidae farms as to whether a hunting license is required.

The IDFG continues to be very concerned about the potential importation of meningeal worm. This
parasite is a significant concern for moose managers in northern states where white-tailed deer occur
sympatrically. Minnesota just recently eliminated moose hunting due to declines of over 50% in their
populations in the last 3 years, in part due to substantial impacts from meningeal worm.

During the negotiated rule making meeting at ISDA on July 1, there was a statement made that
meningeal worm was not a concern in elk because “elk are a dead end host and do not pass the
parasite’s eggs or larvae through the feces.” There was also the question expressed whether Idaho
had the appropriate gastropods to serve as intermediate hosts. We provided you several peer
reviewed publications on P. fenuis that clearly identify elk as being able to not only pass on P. fenuis
eggs in the feces, but that they can survive low level infections and pass them undetected with
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current testing abilities. Also, Idaho has several species of the gastropods that are known to be
infected with P. fenuis in the eastern U.S., and they are widespread throughout the state.

Additionally, we contacted several western states and asked them if they had P. fenuis and what
protocol and policies they had for protecting against the importation of the parasite through domestic
cervidae. Of note, we spoke with and reviewed Dr. James Maskey’s 2008 dissertation on P. fenuis in
North Dakota. Dr. Maskey identified P. fenuis west of the 100" meridian all the way to the
northwestern border of North Dakota. His advice was to “abandon the 100™ meridian rule and
push for no importation of deer or elk from any state that has P. fenuis.” (attached e-mail).
Montana biologists ate concerned that it may now be present in the northeastern corner of that state.
Colorado does not have the 100™ meridian ban but does not allow importation of white-tailed deer.
Currently, Wyoming does not have any game farms and does not allow importation of domestic
cervidae. Utah does not import from east of the 100" meridian. Washington prevents importation
from many states with known CWD and P. tenuis, and any animal that is infected with or exposed to
any infectious or communicable disease. Oregon, the most restrictive state, does not allow
importation of any species of cervidae from anywhere.

To minimize the risk of introduction of this parasite into Idaho, ISDA rules prohibit the importation
of elk and other cervids from east of the 100™ meridian. Based on more recent research and input
from other states, we recommend that not only is it important the current prohibition be maintained,
but the rule should be updated to reflect the current distribution of P. fenuis in any states that extend
west of the 100™ meridian.

It is known that elk from east of this line have been transported to states west of the 100" meridian,
and then reclassified as residents of the new state for importation into Idaho and other states. States
like Colorado that do not have strict import rules act as a location for exportation into Idaho given the
100™ meridian rule. This loophole should be addressed. Importation into Idaho from Colorado, or any
state that allows imports from states with P. fenuis should be addressed in any new revision.

Thank you for the additional opportunity to provide information to address potential misinformation
and help clarify the risk to Idaho’s wildlife. Should you have specific follow-up questions, please

contact Steve Nadeau at 208-287-2839.
Sincerely, ( )
Jé/{@”ﬂ [() / Le (2‘4)7

Virgil Moore
Director

VM:SN:clc
cc: Dr. Mark Drew, Steve Nadeau, Brad Compton
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From: James J. Maskey [mailto:jjmaskey@umary.edu]
Sent: Wednesday, July 09, 2014 9:38 AM

To: Nadeau,Steve

Subject: RE: Western states P. tenuis

Steve,

I've attached a map of the distribution of P. tenuis in North Dakota. As you can see, we do have it in the state west of
the 100™ meridian, although it is fairly rare (prevalence in Unit 3A1 was 0.7%). We have seen a recent increase in
prevalence and possibly geographic range in ND, and this seems to be related to the wet climate cycle we've had and
also increasing deer numbers at the time (since this study we’ve had declining white-tailed numbers). | would suggest
that you abandon the 100™ meridian rule and push for no importation of deer or elk from any state that has P.

tenuis. Going forward, | would also echo what Murray Lankester had to say about doing surveillance. The only way to
reliably determine that you have P. tenuis is to examine white-tailed deer heads, as larvae from feces may be from other
closely-related species (e.g. P. andersoni). Also, it is way easier to recover worms from white-tailed deer than from
moose or other hosts, as worms in deer are on the surface of the brain or meninges or in venous sinuses and are
relatively easy to spot, whereas in moose, they are typically embedded in the brain or spinal cord and require
histological sectioning to detect.

Hope this is useful,

Jim

James J. Maskey, Ph.D.
Assistant Professor
Department of Biology
University of Mary
7500 University Drive
Bismarck, ND 58504
(701) 355-8380
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June 31, 2014

Dr. Scott Leibsle

Idaho Department of Agriculture
P.O. Box 7249

2270 Old Penitentiary Road
Boise, ID 83707

Dear Dr. Leibsle:

| am writing in support of the purposed and temporary rules as called for by HB 431 and the Idaho Elk
Breeders Association petition concerning the 100" meridian and the meningeal worm.

First, the legislation sought to stop the imbalance of cost and revenues for administering the cervidae
program in the state. | fully support that effort. The sooner the Department of Agriculture begins to
collect the $10 fee for import, export and transfer, the sooner the department will be able to not only
pay for the program but also begin building a contingency fund to address the problems that may occur
in the future.

Because of the long history of testing for disease and the protocols set forth to guarantee genetic purity
the industry should be allowed to relax the amount of testing. Of course, as stated in HB 431 these are
minimums. Any operation sending elk out of state will still need their 100% testing. Any operations
with histories of ingress and egress and unaccounted for gains or losses in inventory may also be subject
to increased testing requirements and that should be addressed in that ranches’ “Herd Plan”. That plan
has typically been agreed to by ISDA and IDFG and the ranchers. Therefore, | stand in support of the
temporary proposed rules tied to HB 431.

The Idaho Elk Breeders also petitioned the Idaho Department of Ag to remove the trade restriction east
of the 100™ meridian because of the meningeal worm. At the hearing | sensed that the IDFG
representative was concerned about transporting the worm into Idaho. Although import of all other
ungulate species are not subject to that restriction, | would support a rule that would allow import into
Idaho if the animals were treated for worms before transport. | believe Montana and Colorado have
established protocols that meet that requirement. It would be easy to follow their standards. That
would allow the proposed temporary rule to go forward and meet the concerns of IDFG as well as the
needs of the elk industry.

This rule is needed because of the decline in the elk population. The elk population in Idaho has fallen
from over 9,000 elk in the mid 1990’s to less than 3,500 in 2014. There are similar or more serious
declines in other states and providences. Because of that decline, elk breeders and hunting ranchers
have not been able to get the bulls necessary to breed the cows or supply the ranches with the highest
quality animals. That causes a hardship for every segment of our industry. It causes a hardship for our
allied industry with fewer numbers. It causes a hardship for our clients when they have to wait for
another year. It restricts our opportunity and reduces state tax revenues from all segments.

| encourage ISDA to submit a temporary proposed rule that will allow us to get the animals we need
from certified operations following agency protocols.

Thank you for your consideration.

Jeff Siddoway
Juniper Mountain Ranch
1764 E 1200 N



Terreton, ID 83450
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July 31%, 2014
Docket No. 02.04.21

DR. Scott Leibsle, Deputy Administrator
Animal Industries

Idaho State Department of Agriculture
2270 Old Penitentiary Rd

P.O. Box 790

Boise, Idaho 83701

Thank you for the opportunity to comment on the proposed rule change to remove Section 605 and
eliminate the import restriction of domestic cervidae from regions known to be endemic for the meningeal
worm.

Here is a link to a paper from the American Association of Zoo Veterinarians that list the susceptible
species in addition to cervidae to include “camelids (camels, Ilamas, alpacas); pronghorn; some bovids
(many antelope species, bighorn sheep, Angora goats, bison, rarely domestic cattle); and rarely equids
(reported in domestic horses) may show severe clinical signs. It goes on to state “Overall, these species
rarely shed larvae in their feces”. But the fact still remains that all of them do have the potential to shed
larvae and yet there is zero restriction for importation of these species, even though the argument could be
made that while they may be a lower risk, their importation numbers are hundreds to thousands times
higher, which would multiply that level of risk -
http://c.ymcdn.com/sites/www.aazv.org/resource/resmgr/IDM/IDM_Parelaphostrongylus_tenu.pdf

Here is a link to P. tenuis infection in horses -
http://www.ars.usda.qgov/research/publications/publications.htm?seq no 115=246116

Here is another link in which they found adult worms and eggs in horses - http://intl-
vet.sagepub.com/content/44/1/119.full

I am attaching a paper by - Raskevitz et al 1991 Gastropod, Availability and habitat utilization by wapiti and WTD
sympatric on range enzootic for meningeal worm. Journal of Wildlife Diseases: January 1991, Vol. 27, No. 1, pp. 92-
101. In which they make the correlation that when elk and whitetail deer do not share the same habitat, the elk were
free of P. Tenuis. The same logic can be applied to the farmed elk herds east of the 100 hundredth meridian; they are
not raised on the same ground as whitetail deer, which would explain why the farmed elk industry has been so
successful for decades with no problems from P. Tenuis. If you want to enforce a restriction on the
importation/relocation of free range elk that share the same habitat as whitetail deer, | would support it, but not
farmed elk which are raised in a controlled environment. The llama and alpaca industries have proven for years, they
eliminate their risk when they eliminate exposure to free range whitetail habitat.


http://c.ymcdn.com/sites/www.aazv.org/resource/resmgr/IDM/IDM_Parelaphostrongylus_tenu.pdf
http://www.ars.usda.gov/research/publications/publications.htm?seq_no_115=246116
http://intl-vet.sagepub.com/content/44/1/119.full
http://intl-vet.sagepub.com/content/44/1/119.full

Many of the studies cited by the wildlife departments were purposely focused on stifling the farmed elk industry,
which is also why those studies were focused on that one species only. All of those studies are dated during the
infancy and growth of the farmed elk industry. Many decades have past, and yet the elk industry is still thriving with
zero impact from meningeal worm, even in the eastern most infected habitats of North America.

On behalf of the farmed cervid industry, | am asking for the removal of Section 605, to eliminate the import
restriction of domestic cervids from regions known to be endemic for the meningeal worm.

While the same consideration should be allowed for importation of farmed elk as is afforded other aberrant hosts of P.
tenuis, | propose that an importation protocol be established which would call for a statement on the certificate of
veterinary inspection stating “P. Tenuis infection has never been diagnosed in the farmed herd, and all animals in the
herd are in healthy condition and not displaying any neurologic symptoms or symptoms associated with P. tenuis
infection”, much like the statements used for CWD. | also propose a prophylactic treatment of fenbendazole and
Ivermection before transportation.

If the Idaho State Department of Agriculture does not support this request, then | would ask for a written explanation
of why there are no P. tenuis importation restrictions for llamas, alpacas, bison, cattle, sheep, goats, or horses which
do graze on free ranging whitetail deer habitat? | also would ask, why are there no restrictions for the movement of
gastropods or vegetation/feed sources that could possibly harbor such gastropods? In this day and age when we have
restrictions placed on watercrafts to stop the spread of aquatic nuisance species, and the restrictions on the movement
of lumber to stop the emerald ash bore, as well as many restrictions on fruits and vegetables, why are we not
concerned with the intermediate host for the meningeal worm? 1 think it is time that we realize the restrictions on the
movement of farmed elk are more about controlling an industry than a parasite.

Thank you for allowing me the opportunity to comment on the proposed rule change.

Shaww Schafer

Shawn Schafer

Executive Director

North American Deer Farmers Association
651-212-1315

schafer@nadefa.org
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Journal of Wildlife Diseases, 27(1), 1991, pp. 92-101
© Wildlife Disease Association 1991

GASTROPOD AVAILABILITY AND HABITAT UTILIZATION BY
WAPITI AND WHITE-TAILED DEER SYMPATRIC ON RANGE
ENZOOTIC FOR MENINGEAL WORM

Robert F. Raskevitz,' A. Alan Kocan,?* and James H. Shaw?

'‘Oklahoma Cooperative Fish and Wildlife Research Unit, Department of Zoology,
Oklahoma State University, Stillwater, Oklahoma 74078, USA

2 College of Veterinary Medicine, Department of Veterinary Parasitology,
Oklahoma State University, Stillwater, Oklahoma 74078, USA

3 Department of Zoology, Oklahoma State University,

Stillwater, Oklahoma 74078, USA

+ Author to whom reprint requests should be sent

ABSTRACT: Gastropod occurrence and the utilization of habitat by sympatric populations of wapiti
(Cervus elephus) and white-tailed deer (Odocoileus virginianus) on range enzootic for meningeal
worm (Parelaphostrongylus tenuis) were studied on Cookson Hills Wildlife Management Area
(WMA) in eastern Oklahoma. Visual observations and fecal pellet group transect data indicated
that wapiti spent the majority of their time in open fields and meadows where we recovered the
least numbers of gastropods. Although deer were frequently observed in open areas, visual sightings
and transect data indicated that they spent more time in forested areas where we recovered the
most gastropods. Gastropods harbored low numbers of P. tenuis larvae (0.00 to 0.06 larvae/
gastropod) in all habitat types with the greatest recovery from red oak white oak-hickory forests
(0.34 larvae/gastropod). Our results indicate that the reason a viable wapiti herd exists on Cookson
Hills WMA in a P. tenuis enzootic area is at least partially because of the habitat preference by
wapiti and the reduced availability of infected gastropods in the selected areas prefered by the
wapiti. We were not able to detect any free-ranging wapiti that were shedding P. tenuis larvae
nor were we able to detect past or sub-clinical infections with P. tenuis in wapiti.

Key words: Wapiti, Cervus elaphus, white-tailed deer, Odocoileus virginianus, meningeal
worm, Parelaphostrongylus tenuis, habitat use, gastropod, epidemiology.

INTRODUCTION be biologically suitable for translocation of

some species of ungulates.

A. major problem assocnateq with rees- Prior to the arrival of European man in
tablishment and/or translocation of many N, th America. there were an estimated

species of large ungulates in North Amer- 10,000,000 wapiti of six subspecies that
ica is the nematode parasite, Parelapho- ranged from the east coast to west coast
strongylus tenuis, which is widespread and from Canada to Mexico. By 1922, only
throughout most of the eastern United ., estimated 90,000 wapiti were left; two
States and Canada (Anderson, 1972). Par- subspecies were extinct, three were near
elaphostrongylus tenuis infects white- extinction, and one had been extirpated
tailed deer (Odocoileus virginianus) with  from most of its original range (Bryant and
little or no indications of clinical disease. Maser, 1982). Anderson (1972) posed sev-
However, in many species of abnormal eral important questions related to P. ten-
hosts (i.e., moose (Alces alces), wapiti (Cer-  uis and these wapiti population declines.
vus canadensis), caribou (Rangifer taran-  Although data are not available, the as-
dus), llama and domestic sheep and goats) sociation between P. tenuis infected white-
infection with third-stage larvae generally tailed deer and the now extinct eastern
results in a fatal neurologic disease. Due subspecies of wapiti (Cervus elaphus can-
to the wide distribution of white-tailed deer adensis) or the extirpated Manitoban sub-
in North America and the associated dis- species (C. elaphus manitobensis) may
tribution of P. tenuis, many areas may not have been a contributing factor. By com-
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parison, these subspecies may have either
been suitable hosts for this parasite, resis-
tant to infection, or gastropod availability
and differential habitat preferences by
these two hosts may have been sufficiently
different to preclude infection.

Most translocations of wapiti have oc-
curred since 1900 and many have failed
largely due to the suseptibility of wapiti
to P. tenuis infection (Anderson and Prest-
wood, 1981). Eveland et al. (1979) con-
cluded that the principal limiting factor
for translocated wapiti in Pennsylvania was
the presence of P. tenuis. Carpenter et al.
(1973) indicated that efforts to introduce
wapiti in eastern Oklahoma were of lim-
ited success primarily because of the en-
zootic presence of P. tenuis.

Translocations of wapiti (Cervus ela-
phus) into eastern Oklahoma occurred be-
tween 1969 and 1971 with 391 wapiti
trapped from the Wichita Mountains Na-
tional Wildlife Refuge in southwestern
Oklahoma (34°62'N, 99°10'W), an area
known to be non-endemic for P. tenuis
(Kocan et al., 1982). Releases occurred at
several locations, including five state owned
Wildlife Management Areas (WMA) as
well as some private land. Wildlife Man-
agement Areas included Cookson Hills
WMA (35°41'N, 94°48'W); (21 males, 35
females), Pushmataha WMA (84°30'N,
96°10'W); (22 males, 44 females), Chero-
kee WMA (35°40'N, 95°50'W); (20 males,
30 females), Spavinaw WMA (36°20'N
95°60'W); (22 males, 34 females), and
McCurtain County Wilderness Area
(34°40’'N, 95°20'W); (33 males, 32 fe-
males). At all release sites, wapiti were lat-
er observed with typical neurologic disease
and confirmation of P. tenuis infections
was made by Carpenter et al. (1973). In
all areas, except for Cookson Hills WMA,
mortality associated with P. tenuis infec-
tion has seriously hampered re-establish-
ment of wapiti. Although no official pop-
ulation data are collected, some deaths
from P. tenuis are observed annually on
Cookson Hills WMA. In spite of these mor-
talities, the population has continued to
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increase averaging between 100 and 150
animals. In fact, periodic controlled hunts
have been necessary to regulate herd num-
bers. Routine health evaluations of animals
from these areas have not detected any
additional mortality factors that could
contribute to population declines (Kocan,
1983, 1988). However, illegal poaching has
been documented on all areas.

The relationship between moose, anoth-
er ungulate susceptible to P. tenuis in-
duced neurologic disease and white-tailed
deer, has been studied. Gilbert (1974) re-
ported the existence of moose “‘refugia” or
areas that sustained moose populations in
the presence of deer infected witih P. ten-
uis. Kearney and Gilbert (1976) suggested
that differential habitat use by deer and
moose during spring and summer provid-
ed the ecological habitat separation nec-
essary to sustain moose populations. Up-
shall et al. (1987) did not recover P. tenuis
larvae from moose feces in New Bruns-
wick although white-tailed deer from the
same area had a prevalence of infection
of >50%. They concluded that spatial and/
or behavioral separation of deer and moose
was the major reason for the low preva-
lence in moose. No comparable studies
have been published for areas where wapi-
ti and white-tailed deer share sympatric
range enzootic for P. tenuis.

OBJECTIVES AND EXPERIMENTAL DESIGN

Our objectives in this study were to
identify habitat use by deer and wapiti on
Cookson Hills Wildlife Management Area
as determined by visual observation and
fecal pellet group surveys. Additionally,
we investigated gastropod occurrence in
these same habitat types and the occur-
rence of P. tenuis infection in these gas-
tropods.

Observational data were obtained by re-
cording sightings of deer and wapiti along
a mobile observational route. The route
was established along existing roads. No
efforts were made to standardize the
amount of open and forested area covered
although the route did include all habitat
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types present on the area. Topography on
the refuge limited the extent of the obser-
vational route. Although visibility may
have been greater on the open areas, these
areas comprised only 25% of the total hab-
itat available on the refuge. In an attempt
to minimize the bias that might be en-
countered as a result of the mobile obser-
vational route, fecal pellet group transects
and circular plots were established that in-
cluded all habitat types available. Similar-
ly, gastropod collection attempts were
made in all available habitat types. It was
our conclusion that the use of differing
methods of data collection that indicated
habitat utilization by both deer and wapiti
minimized the bias that might have been
encountered if only one method had been
employed.

MATERIALS AND METHODS
Study area and habitat type identification

Cookson Hills WMA consists of 5,456 ha of
second growth hickory and oak-pine forest. Nine
major habitat types have been identified in-
cluding post oak (Quercus stellata)-black oak
(Q. velutina), post oak-black oak and shallow
savannah range, red cedar (Juniperus virgi-
niana)-hardwood and very shallow range, short-
leaf pine (Pinus echinata)-oak, red oak (Q. rub-
ra)-white oak (Q. alba)-hickory, bitternut
hickory (Carya cordiformis)-black oak-elm (Ul-
mus. spp), black oak-maple (Acer spp), and
meadows and old fields (Savage, 1976). Two
hundred six ha were classified as meadows and
old fields. We included “ecotone’ (the transition
area between forest and open meadow or fields)
as a habitat type in our evaluation. Habitat
availability was determined by identifying the
habitat type for each of the circular fecal pellet
plots and using these data to determine habitat
percentages. Habitat percentages were deter-
mined for the observational route and along
transects by measuring the distance in each hab-
itat type. Habitat type identification followed
Savage (1976).

Climate is continental with dry mild winters
and hot, dry summers. Winds are generally from
the south and evaporation is higher than pre-
cipitation (Savage, 1976). The white-tailed deer
population is estimated at 1 deer/6 ha (Kocan,
1988) and the wapiti population averages 100
to 150 animals. The P. tenuis infection rates in
deer were 60% in 1972 (Carpenter et al., 1972),
76 to 100% in 1982 (Kocan et al., 1982) and 80—

100% in 1983-1987 (Kocan, 1988). Although
wapiti fatalities related to P. tenuis are well
documented at Cookson Hills WMA (Carpenter
et al., 1972), the wapiti herd has continued to
increase since its establishment in 1969. Intro-
ductions on other management areas in eastern
Oklahoma have not been as successful; popu-
lations either have remained stable or decreased.
The Cookson Hills WMA is closed to public use
except during fall deer and wapiti hunts.

Mobile route observations

A 16 km observational route was established
along unpaved roads. The route allowed for ob-
servations on a large percentage of the open
fields available on the area although many other
open areas were not accessible. Attempts were
not made to equalize the percentage of open
fields and forested areas that were visible along
the observation route. However, all habitat types
were represented along the route and transition
between open fields and forested areas was con-
tinuous. Observations were made mainly in ear-
ly morning and late evening, although afternoon
observations occurred. Twenty nights of spot-
light observations also were made along the same
route. Observations were made in all weather
conditions between August 1985 and June 1986.
Randomization of the order in which areas were
observed was not possible but direction of travel
on the mobile route was varied.

Fecal peliet group survey

Pellet group surveys were conducted on 204
permanent 0.004-ha circular plots and 13 per-
manent 2-m wide rectangular transects; they
did not overlap. Transects were established on
east-west compass bearings, ranging in length
from 610 to 1463 m and encompassing changes
in elevation. The center of each circular pellet
plot was located and marked. Pellet groups were
defined following Neff (1968) and Freddy and
Bowden (1983). Circular plot boundaries were
determined by extending a 3.59-m rope from
the stake in the center of the plot. Plots and
transects were initially cleared of all pellets then
examined four to five times during the course
of the study. All pellets encountered were col-
lected, classified by size, shape and consistency
as being either deer or wapiti, and stored frozen
by group.

Additional collection of wapiti feces

On six separate occasions between May and
November 1989, individual fecal samples were
collected from wapiti on Cookson Hills WMA.
In order to collect samples from individual an-
imals, wapiti were located while bedded and
approached until they stood up and defecated.



Five to 10 grams of feces from each animal were
evaluated by the Baermann procedure. Samples
were allowed to stand over night and micro-
scopic evaluation (20x) was conducted on all
fluid collected.

Evaluation of hunter-killed wapiti

Fecal samples and lung tissue were collected
from 12 hunter-killed wapiti (eight cows, four
bulls) during December, 1989. Additionally, in-
tact heads were collected from four adult cows.
Fecal samples were examined by routine Baer-
mann procedures for the presence of larvae.
Lung tissue was fixed in 10% formalin and pro-
cessed using standard histologic procedures and
examined microscopically (400x) for the pres-
ence of eggs and/or larvae. Heads were dis-
sected and the leptomeningeal areas were ex-
amined for adult P. tenuis following the
procedure of Nettles (1981) and Prestwood and
Smith (1969).

Collection of gastropods

Gastropods were collected randomly from be-
neath rocks, logs, leaves, etc., primarily along
transects. Although no efforts were made to stan-
dardize the effort spent searching for gastropods
in each habitat type, the time spent in each
habitat type was approximately the same. Nu-
merous attempts were made to enhance gastro-
pod collections, especially in open meadows, by
providing moistened cardboard, covering wet
cardboard with plastic sheeting to decrease
evaporation and by collecting soil and litter sam-
ples that were later moistened. However, the
most productive method of obtaining gastropods
was by randomly searching suitable areas. Upon
collection, gastropods were wrapped in moist
paper towels and refrigerated. Representative
samples from differing habitat types and dif-
fering species were later digested in a solution
of 1% pepsin and 1% HCl. To verify that the
larvae collected were P. tenuis, four species of
snails were artificially infected using procedures
outlined by Kocan (1985). Seventy-five third-
stage larvae recovered from each of two species
(Helicina orbiculata and Triodopsis divesta)
were used to expose uninfected captive white-
tailed deer. All dorsal spined larvae were con-
sidered to be P. tenuis since extensive studies
in this area have not documented the presence
of any other dorsal-spined larvae producing par-
asites (Kocan, 1983).

Statistical analysis

A chi-square goodness of fit test (P < 0.05)
was used to determine if there was a significant
difference between expected pellet group fre-
quency in each habitat type based on its avail-

RASKEVITZ ET AL.—MENINGEAL WORM IN OKLAHOMA 95

abilty and observed pellet group frequency, and
to determine if there was a difference between
expected use and observed use of all habitat
types. When significant differences were found,
Bonferroni Z confidence intervals were con-
structed to evaluate pellet group frequencies
and habitat usage and preference based upon
observations. Habitat types with no pellet groups
or no observations were not included in the chi-
square analysis. Our use of these tests paralleled
Alldredge and Ratti (1986). Simultaneous con-
fidence intervals constructed around observa-
tional data were assumed to reflect habitat use
and preference by deer and wapiti. Simulta-
neous confidence intervals constructed around
pellet group frequencies reflected habitat dif-
ferences in pellet group frequencies and not
necessarily actual habitat use.

RESULTS

We enumerated 3,892 adult wapiti ob-
servations. During spring and summer
combined, wapiti were observed on mead-
ows more than four times as frequently as
was expected (Table 1). Old fields were
used in proportion to their availability and
all other habitat types, including ecotone,
were used less than expected. When spring
and summer observations were separated
(before mid-June and after mid-June) the
data were similar to those for spring and
summer combined. Observations on adult
cows (3,163) were consistent with those for
all adult wapiti combined. Observations on
adult bulls (246) showed similar results.
Meadows were used preferentially by both
sexes and all age classes of wapiti.

Seven hundred forty-two adult deer ob-
servations were made. During spring and
summer combined, deer used meadows
and old fields preferentially. Deer used
ecotone, red cedar-hardwood forest types,
and shallow range type in proportion to
their availabilities, and all other habitat
types less than their availabilities (Table
2). Data for spring alone were similar to
those of spring and summer combined.
During summer, deer used meadows and
old fields preferentially, but all other hab-
itat types less than their availabilities.
Meadows and old fields were used pref-
erentially by both sexes of deer throughout
spring and summer.
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TABLE 1.
agement Area.

Adult wapiti habitat use as determined by observational data on Cookson Hills Wildlife Man-

Season
Spring Summer Combined

% Wapiti Habitat* Wapiti Habitat* Wapiti Habitat*
Habitat type Available seen selectivity seen selectivity seen selectivity
Post oak 13 5 - 8 - 13 -
Red cedar 3 7 - 0 - 7 -
Pine 8 2 - 0 - 2 -
Red oak 26 0 - 2 - 2 -
Hickory 8 7 - 1 - 8 -
Black oak 7 32 - 0 - 32 -
Meadow 21 1,634 + 1,888 + 3,522 +
Field 4 65 0 105 0 170 0
Ecotone 10 104 - 32 - 136 -

+ Chi-square analyses followed by Bonferroni confidence intervals; + preferred, 0 no preference, — used less than expected (P

< 0.05).

Four hundred ninty-one wapiti and 154
deer pellet groups were found on pellet
transects. Deer pellet groups were distrib-
uted in proportion to habitat availabilities
throughout forests and fields. However,
wapiti pellet groups appeared on meadows
and old fields more frequently than they
did on forested habitat types (Table 3).
When habitat types were analyzed and
evaluated individually, deer pellet groups
were found on meadows more than ex-
pected and on old fields, red cedar-hard-
wood forest types, and very shallow range
type less than expected. On all other hab-
itat types including ecotone, deer pellet

groups were found in proportion to avail-
ability.

One hundred seventy-four wapiti and
42 deer pellet groups were found on cir-
cular plots. Results for circular pellet plots
and pellet transects generally agreed.
When forested and ecotone habitat types
were combined and meadows and old fields
were combined, deer pellet groups oc-
curred on forest and meadows and old
fields in proportion to availability. How-
ever, wapiti pellet groups occurred on
meadows and old fields more than ex-
pected and forested plots less than ex-
pected (Table 4). When habitats were an-

TABLE2. Adult deer habitat use as determined by observational data on Cookson Hills Wildlife Management

Area.
Season
Spring Summer Combined
% Deer Habitat* Deer Habitat* Deer Habitat*
Habitat type Available seen selectivity seen selectivity seen selectivity
Post oak 13 11 - 14 - 25 -
Red cedar 3 9 0 5 - 14 0
Pine 8 13 - 2 - 15 -
Red oak 26 10 - 5 - 15 -
Hickory 8 8 - 15 - 23 -
Black oak 7 10 - 12 - 22 -
Meadow 21 171 + 294 + 465 +
Field 4 55 + 44 + 99 +
Ecotone 10 40 0 24 - 64 0

+ Chi-square analyses followed by Bonferroni confidence intervals; + preferred, 0 no preference, — used less than expected (P

< 0.05).



TABLE 3. Distribution of deer and wapiti pellet
groups from pellet transect data (spring and summer
combined) on Cookson Hills Wildlife Management
Area.
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TABLE 4. Distribution of deer and wapiti pellet
groups from circular pellet plots (spring and summer
combined) on Cookson Hills Wildlife Management
Area.

Species Species
Deer Wapiti Deer Wapiti
% Habitat Habitat* % Habitat Habitat*

Avail- Pellet selec- Pellet selec- Avail- Pellet selec- Pellet  selec-
Habitat type  able groups tivity groups tivity Habitat type  able groups tivity  groups tivity
Post oak 13 20 0 11 - Post oak 12 2 0 1 -
Red cedar 3 1 - 0 - Red cedar 3 1 0 1 -
Pine 8 0 0 - Pine 7 2 0 0 -
Red oak 26 38 0 17 - Red oak 26 9 0 5 -
Hickory 8 14 0 3 Hickory 10 6 0 6
Black oak 7 7 0 3 - Black oak 7 2 0 0 -
Meadow 21 50 + 422 + Meadow 20 10 0 132 +
Field 4 1 - 19 0 Field 4 0 0 14 0
Ecotone 10 14 0 16 - Ecotone 11 10 0 15 0

* Chi-square analyses followed by Bonferroni confidence in-
tervals; + preferred, 0 no preference, — used less than ex-
pected (P < 0.05).

alyzed individually, there were no
differences between deer pellet group dis-
tribution and the availability of each hab-
itat. Similar to pellet transects, circular plots
showed that wapiti pellet groups were
found on meadows more than expected.
Wapiti pellet groups were found on old
fields and ecotone in proportion to their
availability and in all forest habitat types
less than were available.

Two thousand five hundred thirteen
gastropods of 15 species were collected.
The most common species was Helicina
orbiculata. Gastropods were found most
often in red-cedar-hardwood forest and
very shallow range type, but also were
found in most forested habitat types (Table
5). Gastropods appeared to be most abun-
dant in areas of red oak-white oak-hickory
that were on north and east facing slopes.
Only four gastropod specimens were re-
covered from meadows or fields (3 Trio-
dopsis divesta and 1 Stenotrema steno-
trema) and only two specimens were found
in the ecotone between food plots and for-
est (1 T. divesta and 1 Mesodon inflectus).

Sixty-five P. tenuis larvae were recov-
ered from 959 digested gastropods; larvae
were not recovered from seven species of
gastropods (Table 6). Triodopsis divesta

* Chi-square analyses followed by Bonferroni confidence in-
tervals; + preferred, 0 no preference, — used less than ex-
pected (P < 0.05).

contained the largest number of larvae
(0.30 larvae/snail). The prevalence of gas-
tropod infection could not be determined
because gastropods were digested in
groups, by species. Gastropods from most
habitat types had low numbers of P. tenuis
larvae/gastropod (0-0.06 larvae/gastro-
pod) except those from the red oak-white-
oak-hickory forests which had an average
of 0.34 larvae/gastropod (Table 5).
Gastropods experimentally infected with

TABLE 5. Parelaphostrongylus tenuis larvae recov-
ered from gastropods from differing habitat types
on Cookson Hills Wildlife Management Area.

Number
Number gastro-
gastropods pods Larvae Larvae/
Habitat found digested found gastropod
Post oak 291 181 7 0.04
Red cedar 873 292 14 0.05
Pine 24 8 0 0
Red oak 649 74 25 0.34
Hickory 311 197 11 0.06
Black oak 174 83 3 0.04
Meadow 4 1 0 0
Field 0 0 0 0
Ecotone 2 0 0 0
Unknown 185 123 5 0.04
Total 2,513 959 65 0.07
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TABLE 6. Parelaphostrongylus tenuis larvae recovered from differing gastropods from Cookson Hills Wild-

life Management Area.

Number Number

gastropods gastropods Larvae Larvae/

Species found digested found gastropod
Anguispira alternata 19 7 0 0.00
Bulimulus dealbatus 28 21 0 0.00
Deroceras laeve 46 13 0 0.00
Discus cronkhitei 9 9 0 0.00
Discus patulus 637 129 1 0.01
Helicina orbiculata 797 263 9 0.03
Mesomphix cupreus 10 10 1 0.10
Mesodon inflectus 52 33 8 0.13
Mesodon thyroidus 2 1 0 0.00
Polygyra dorfeuilliana 172 113 11 0.10
Polygyra jacksoni 303 194 7 0.04
Stenotrema stenotrema 139 70 3 0.04
Triodopsis albolabris 21 9 0 0.00
Triodopsis divesta 250 83 25 0.30
Zonitoides arboreus 12 4 0 0.00
Total 2,513 959 65 0.07

P. tenuis larvae included Bulimulus deal-
batus, Helicina orbiculata, Mesodon cu-
preus and T. divesta. Mesodon cupreus
contained 0.4 larvae/snail while H. orbicu-
lata, B. dealbatus and T. divesta were able
to maintain infections of 10.87, 18.50 and
71.04 larvae/gastropod, respectively. Lar-
vae taken from H. orbiculata and T. di-
vesta were used to experimentally expose
captive white-tailed deer. At 157 days af-
ter exposure, both deer were shedding de-
tectable P. tenuis larvae in their feces.
Necropsy evaluation of these deer con-
firmed the presence of adult P. tenuis.

Forty-eight individual wapiti fecal sam-
ples were examined for the presence of P.
tenuis larvae. These included 35 samples
collected from live individuals and 12 sam-
ples obtained from hunter-killed wapiti.
All samples were negative for larvae. Ex-
amination of heads and lung tissue from
hunter killed wapiti provided no indica-
tions of past or present infection with P.
tenuis.

DISCUSSION

It is generally believed that infections
with P. tenuis in abnormal hosts such as
wapiti and moose result in death (Ander-

son, 1972). Mortality has been attributed
to abnormal migration of the P. tenuis
larvae through neural tissue, which causes
physical damage to this tissue. Most ani-
mals are believed to die before migrating
larvae reach sexual maturity and complete
their life cycle. Woolf et al. (1977) found
adult P. tenuis in the cranial cavity of
naturally infected wapiti, but they did not
determine if eggs and/or larvae were pres-
ent in lungs or feces. Karns (1966) reported
dorsal-spined larvae present in the feces
of some naturally infected wapiti in Min-
nesota, although he did not determine if
these were in fact P. tenuis larvae. Pybus
et al. (1989) reported dorsal-spined larvae
from field collected feces from Manitoba
(Canada) that were identified as wapiti
feces and the larvae were later confirmed
as P. tenuis larvae. However, no other re-
ports are available that document free-
ranging wapiti with patent P. tenuis in-
fections.

Previous studies dealing with natural in-
fection rates in gastropods in P. tenuis en-
zootic areas indicate that the number of
larvae/infected gastropod is low. Upshall
et al. (1986) reported that <3% of the gas-
tropods collected in New Brunswick con-



tained P. tenuis larvae. Maze and Johnson
(1986) found that 9% of all gastropods col-
lected from a P. tenuis enzootic area in
Pennsylvania contained larvae. In the
present study we did not determine the
number of infected gastropods per species
recovered. We did determine the average
number of larvae per gastropod by species
examined and these ranged from 0.0 to
0.30. However, experimental exposures of
gastropods to P. tenuis larvae indicated
that most species could harbor larger num-
bers of larvae than were detected in nat-
ural infections.

Observational data and fecal pellet
group and circular plot data for deer and
wapiti on Cookson Hills WMA indicated
that use of specific habitat types and snail
availability may be important in P. tenuis
infections for both species of hosts. Obser-
vations indicate that both deer and wapiti
were seen in meadows and fields more than
expected but that wapiti were observed in
these areas far more frequently than were
deer. Wapiti were observed on meadows
and fields 3,522 times while deer were seen
only 465 times. By comparison, deer were
observed more frequently in forested areas
than were wapiti. However, it is possible
that observational data may have been bi-
ased due to the study design employed.
Gastropod recovery data indicated that all
species of gastropods were more easily re-
covered from forested areas than open
fields and meadows. The more favorable
microenvironment of forested areas, spe-
cifically moisture content, evaporation, and
temperature may contribute to a non ran-
dom distribution of gastropods over the
study area. As such, gastropod availability
in open meadows appears to be consider-
ably less than in forested areas, reducing
the likelihood of exposure to gastropods for
animals that utilize these areas. Although
the design of this study can not exlude
other contributing factors, our data sup-
port the possibility that availability of gas-
tropods in general and probably P. tenuis
infected gastropods is lower for animals
spending more time in open meadows and
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fields than it is for those that spend more
time in forested areas. Factors that could
be equally important may include seasonal
movement patterns of deer, wapiti, and/
or gastropods, food preferences, and se-
lectivity for gastropods by the two hosts.
Because a large percentage of the deer on
Cookson Hills WMA are infected with P.
tenuis, it appears that infection rates in
gastropods are sufficient for natural trans-
mission to routinely occur. Because wapiti
occupying the same area as deer are ap-
parently less frequently infected than the
deer, it is suspected that wapiti exposure
to infected gastropods may be substan-
tially lower. Alternatives may include that
larvae ingested by the wapiti die before
reaching the central nervous system or that
wapiti are capable of developing patent
non-clinical infections. However, we found
no indications that waipiti were shedding
P. tenuis larvae, that they become infected
with P. tenuis without showing clinical
signs, nor did we detect any evidence of
past or sub-clinical infections.

It appears that at least on Cookson Hills
WMA, a viable populatiion of wapiti exists
in a P. tenuis enzootic area. Our findings
suggest that gastropods may not be dis-
tributed evenly throughout all available
habitat types. Likewise, habitat use by
wapiti and deer does not appear to be ran-
dom. If our ability to recover gastropods
is indicative of gastropod availability, and
if our observations of wapiti occurrence in
open fields and meadows are indicative of
preference for these habitat types, wapiti
exposure to potentially infected gastropods
would appear to be restricted. These data
suggest that managers interested in main-
taining wapiti, and perhaps other abnor-
mal hosts susceptible to P. tenuis, may in-
crease the likelihood of successful
translocations by creating large grassy
openings or other similar habitat manip-
ulations in P. tenuis enzootic areas. This
is particularly applicable if the climatic
situation favored hot dry conditions sim-
ilar to those in eastern Oklahoma.
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North American Elk Breeders Association

9086 Keats Avenue SW, Howard Lake, MN 55349
(320) 543-3665, (320) 543-2983 Fax, or info@naelk.org

Mr. Scott R. Leibsle

Deputy Director

Idaho State Department of Agriculture
2270 Old Penitentiary Rd. P.O. Box 790
Boise, ID. 83701

Dear Mr. Leibsle:

Thank you for the opportunity to write to you on behalf of the North American Elk Breeders Association and speak in
favor of the change in the law which prevents the importation of cervids that originate from a line east of the center of
North and South Dakota; due to the Meningeal (brain) worm being in those states. | am specifically asking that elk that
originate east of the 100th Meridian, who have not been commingled with whitetail and who have been properly de-
wormed prior to importation be allowed to be imported into Idaho for the following reasons:

Meningeal worm infection in elk is a fatal condition. Elk that ingest the Meningeal worm larvae will expire within two
weeks of ingestion. This condition progresses rapidly and the animal does not shed larvae to further spread the disease.
Elk are much like other forms of livestock that are considered a "dead end host" in that they can contract and succumb
to the disease without further passing the causative agent into the environment.

To further minimize the risk of the spread of this disease, we suggest that only elk who have not been commingled with
whitetail deer be eligible for importation into the state of Idaho and furthermore recommend proper de-worming
requirements prior to importation, and that the health certificate accompanying these animals include a statement that
these animals have not been commingled with whitetail deer and that there has been no evidence of animal mortality as
a result of the Meningeal worm within the last 6 months.

There are currently several western states such as Colorado who has no restriction and Montana who only restricts
importation of whitetail deer and moose from states east of the 100th meridian.

Sincerely,
Kim Kafka

President
North American Elk Breeders Association
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